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CHAPTER 1.0 

I NTRODUCTI ON 

1.1 PURPOSE 

The Hudson River Utilities, as part of the Hudson River Monitoring 

Program, contracted Lawler, Matusky & Skelly Engineers (LMS) to 

conduct an ichthyoplankton gear evaluation program during June and 

Jul y 1984. The program cons i sted of three separate studi es with 

simultaneous scrnpling conducted on all three during the annual 

peri od of peak ichthyopl ankton abundance in the lower Hudson River 

estuary. 

The studies were: 

• Evaluation of a 1.0-m2 Tucker trawl in assessing 
ichthyoplankton populations using two sampling 
techniques: oblique tows and discrete depth tows 

• Influence of tow speed on ichthyoplankton abun
dance estimates based on a 1.0-m2 Tucker trawl and 
a 1.0-m2 net mounted on an epibenthic sled 

• Evaluation of a Miller high speed scrnpler 

1.2 BACKGROUNO 

The basic assumption of a biological sampling program is that the 

data from the scrnpling gear accurately estimate or represent popu

lation characteristics (abundance, developmental stage, species 

representation, distributional patterns), and that they do this 

with quantitative precision (UNESCO 1968; Barkley 1972; Thayer et 

al. 1983). In general, the accuracy of biological surveys is 

limited by the lack of information available on both the biological 

cO!1l1lunity under study and the efficiency of the scrni)ling gear 

1.0-1 
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speed on the collection efficiency of the 1.0-m2 epiberthic sled 

was conducted by TI (1980) on juvenile fish. The study determined 

that mean organism density did not increase with an increase in tow 

speed. The retention of fish larvae by a 1.0-m diameter Hensen net 
and a O. 5-m di ameter pl ankton net was ev al uated by McGroddy and 

Wyman (1977). They observed that the number of test 1 arvae de

clined with an increase in water velocity through the net. They 
attributed this to extrusion through the net mesh at higher 

speeds. More larval mutilation was also observed at the higher tow 
ve 1 oc it i es. 

1.3 PROGRAM DESCRIPTION 

The Hudson River estuary is one of the most heavily studied aquatic 

ecosystems in the United States. One major component of the bio

logical evaluation of the Hudson River is to determine ichthyo
pl ankton concentrations and spat i otemporal di stri but ion patterns. 

Ichthyopl ankton silTlpl i ng, di rected primari ly toward the stri ped 

bass, was initiated in the mid-1960s (Carlson and McCann 1969) and 

has continued virtually without interruption to the present. Many 
kinds of sampling gear and deployment techniques have been employed 
by Hudson River investigators in these studies. The use of differ
ent gear and methods of deployment compounds problems of comparing 

data bases and indicates the need for gear cooparison studies. 

These stUdies also serve to refine sampling techniques and result 
in information necessary to modify program design. 

Three different gear evaluation studies were conducted under the 
current gear compari son program. Each of the studi es, and the 
background for the study, is outlined below: 

• The deployment of ichthyoplankton nets to silTlple 
discrete depth horizons or mounted on epibenthic 

1.0-3 
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tested was not appreciably different from the 
0.9-1.0 m/sec normally used, they concluded that 
more larvae were collected at the higher tow 
speeds. A second study was undertaken in 1978 and 
1979 (TI 1980) to evaluate tow speed effects on 
the 1.0-m2 epibenthic sled for young-of-the-year 
fish. No detectable differences were found among 
to\'/ speeds. 

A more intensive study covering a longer time 
period and including a wider range of tow speeds 
compared to the Tl studies was designed to evalu
ate the influence of tow speed on ichthyoplankton 
for both the 1.0-m2 Tucker trawl and the 1.0-m2 
epibenthic sled. The study was designed to sup
plement the studies conducted by TI. 

• Several studies on sampling gear selectivity indi
cate that nets towed at very high speeds are more 
efficient than those towed at slower speeds, 
especially for larger, well developed organisms. 
High speed sampling is achievable only with small 
nets. The Miller high speed sampler has been 
tested in several habitats as a means of evalu
ating ichthyoplankton abundance. A study was 
incorporated in the gear evaluation program to 
determine the feasibility of including this gear 
in the Hudson River ichthyoplankton program. The 
study was scheduled to be conducted during mid- to 
late July when larvae with better developed sen
sory and swimming capabilities were present in the 
study area. A direct comparison study of the 
1.0-m2 Tucker trawl with the Miller high speed 
sampler at tow velocities in excess of 10 times 
the 0.9-1.0 m/sec Tucker trawl tow speed was 
planned. 

1.0-5 
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CHAPTER 2.0 

EVALUATION OF A 1.0-m2 TUCKER TRAWL IN ASSESSING 
ICHTHYOPLANKTON POPULATIONS USING TWO SAMPLING TECHNIQUES: 

OBLIQUE TOWS AND DISCRETE DEPTH TOWS 

?1 INTRODUCTION 

Ichthyopl ankton sampl i ng programs des igned to estimate abundance 

normally incorporate collection data from discrete depth tows. 

These tows yield information on depth distribution patterns and 

permit sampling in relationship to physical or chemical reference 

points (depth contours, chemopleths, and isotherms). Based on 

information that individual species or developmental st,ages for a 

species undergo similar distributional patterns, they also enable 

the selective siJllpling of individual populations or developmental 

stages (Tuberville 1979; Lewis and Siler 1980). The overall accu

racy of a discrete depth tow program has been greatly increased by 

the use of nets that can be opened and closed. Nets with this cap

ability are set and retrieved in the closed position; they are 

opened only at the designated depth strata during sampling. Set 

and retrieval of the closed net eliminates siJllple contanination 

from non-sampled water strata. 

A sampling program that included both discrete and oblique tows was 

conducted in the littoral zone of Lake Erie by Cole ,:md MacMillan 

(1984). They observed a continuous - both day and night - changing 

of larval density by depth. They also observed that density esti- . 

mates obtained from oblique tows conducted from bottom to surface' 

were similar and, accordingly, as accurate as estimates from dis

crete depth tows. Thus, one of the cone 1 us ions of the study was 

that the preferred siJllpling technique was the oblique tow, and that 

the effort involved in obtaining abundance informat.ion was less 

time consuming than integrating data from several discrete depth 

tows. 

2.0-1 
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2.2 DESCRIPTION OF STUDY AREA 

The lower Hudson River estuary is approximately 247 km (154 miles) 
long. Its mouth is at the southern tip of Manhattan Island (Bat

tery) and it extends in a northerly direction to the Federal Dam at 
Troy, New York. The Troy Dam, constructed in 1832 as part of the 
New York State canal system (Schureman 1934), forms the boundary 
between the tidal estuarine lower Hudson River and the riverine 
upper Hudson River. The lower Hudson is defined as a d1"'owned river 

valley or "coastal plain estuary" (Pritchard 1967), wi:h saltwater 
intrusion generally restricted to the more southerly portion, al

though it is occasionally reported as far north as Poughkeepsie (km 
If? (MP 76J). During extreme drought years the salt front has been 
reported as far north as Kingston (km 170 [MP 106J) (Buckley 

1971). Mean freshwater flow measured at the Troy Dam is approxi
matel y 382 m3j sec (13,500 cfs). 

The net deployment compari son study was conducted between Croton 
Point (km 54) and Newburgh (km 97) (Figure 2.0-1). The study area 

encompasses two bays: the 1 arger southern Haverstraw Bay and the 
northern Newburgh Bay. Both bays are characteri zed as hav i ng ex

tensive littoral zones. The river between the two bays is general
ly narrow vlith a deep channel. The maximum Hudson River depth, 60 
m. occurs near West Point (km 75). 

The study area is divided into four regions (TI 1981). Information 
on the four regions is presented in Table 2.0-1. The Hudson River 

area between Croton and New Hamburg was selected for thi s study 
b~cause historically it has been a center of high ichthyoplankton 

densities. 

2.0-3 
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TABLF: 2.0-2 

OBLIQUE VS I1ISr.RETE 1.0 rn2 TUCKER TRAWL COMPARISON STUDY 
SAMPLING DATES AND NUMBER OF SAMPLES COLLECTED __ -.'00 

Ichthvoplankton Gear Comparison Study 
Junp. - July 1984 

No. or SAMPLES COLLECTED 
DIS-CRETE -

\>JFEK No. REGION No. HORIZONTAL OBLIQUE 
-

1 6 32 32 
(11-17 Jun) 5 28 28 

;;> 4 15 15 
(18-70 JUri) 3 It; 15 

3 1 30 30 
(25-28 Jun) 4 ~O 30 

4 3 15 15 
( 2- 4 Jul) 4 15 15 

Total 180 180 

2.0-7 
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A calibrated diqital flowneter (General Ocean;cs Model 2030) 

mounted in the center of the net mouth was used to cal c u 1 ate the 

volume of water filtered for each sample. The fol1owinq formula 

was used to determine sample volume: 

Vol (m3 ) ~ area of net mouth x tow distance 

The area of the net mouth was adjusted for tow speed following the 

procedure describGd in Appendix 3-1. The followinq relationship 

was used to determine the tow distance from the net-mounted flow

meter. 

k x rotor constant 
Distance (m) = 

999,999 

where 

k '-' flowneter revolution count 

Rotor constant = 2fi,873 

The rotor constant is a factory-supplied value. Velocity meters 

were calibrated at the beqinninq and end of the samplinq proqram. 

At the end of the proqram, calculated rotor constants were similar 

to the oriqinal factory-supplied value and it was therefore used 

for all distance calculations. 

Two net deplo.vrrlent samplinq techniques IIJerp. employed: (1) discrete 

c1epth tows conducted at randomly selectE-~d depths, and (2) oblique 

tows from the surface to 3.0 m from the river bottom. The 3.0-m 

depth criterion was established to minimize t';le potential for the 

net frame to hit the uneven bottom or bottom structures. The di s

crete horizontal tow was conducted for 5 min at a randomly chosen 

rlepth from the surf ace to 3.0 IT! from the bottom. The net was 

lowered to the desired depth in the closed position, opened for the 

lawler, Matusky 10" Skelly Engineers 
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Field crew performance was monitored periodically during the sam

pling pp.riod to ensure compliance with standard operating proce

dures (SOP). Maintenance and calibration of equipment assured com

pliance with specifications required for ichthyoplankton and water 

quality collections. 

2.3.2 Laboratory Program 

Preserved samples were transported to the Nyack laboratory, inven

toried, organized by inventory number, and stained with Rose bengal 

to aid in sorting of fish eggs and larvae. All eggs and larvae 

were counted, removed from the sample, and identified to the lowest 

possible taxonomic level. 

If more th~n 4000 fish eggs or bay anchovy larvae were estimated to 

be in a sample, a Folsom plankton splitter \lIas used to divide the 

sample into eighths. The split portion was sorted and the fish 

eggs or 1 arvae counted. If the count was greater than 500 in the 

one<~(-~'i ghth portion analyzed, sort i n9 was compl ete. If the count 

was less than 500, additional one-eighth sp'lit portions were ana

lyzed until one of the following relationships was realized: 

SAMPLE SPLIT SIZE 

1/8 
114 
3/8 
1/2 
5/8 
3/4 
7/8 

Entire Sample 

, ____ -_N~o. OF EGGS OR LAR~ 

> 500 
>1000 
>1500 
)2000 
>2500 
>3000 
>3500 
>4000 

Ah~v.Jife dnd blueback herring were grouped together as Alosa spp. 

because of the diff-iculty in distinguishing between their early 

2.0-11 
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The mean density for each stratum (djkl) was taken as: 

where 

Standard 

n 
::: lIn 1: dij kl 

i=l 

n ::: number of samples in the jth region during 
the kth collection period for the lth gear 

errors of mean densities were calcul ated as: 

SEdjkl = [ ~ r· 5 

(dijkl - djkl)2 
n (n-1) 

(7) 

(3) 

Regional standing crops (Nr ) and their associated standard errors 

(SENr ) were then obtained by multiplying each djkl and 

SEdjkl by the volume of the strata. For the oblique-discrete 

net deplo)tnent study only channel strata volumes were used since 

sampling was restricted to the channel regions. For the Croton

Haverstraw, Indi an Poi nt, West Poi nt, and Cornwa 11 strata, these 

values are 61,309,016, 162,269,471, 178,830,022, and 94,882,267 m3, 

respectively (Table 2.0-1). Total standing crop and standard 

errors for the four regions are calculated as: 

and 

N '" L: Nr r 
(4) 

(5) 

The study was conducted during a period of historica' peak abun

dance of striped bass and white perch to ensure adequate catches of 

ichthyoplankton for comparative purposes. Sampling regions were 

2.0-13 
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d loq (X+l) tran~formation (Cassie 1(}62). Unfortunately, trans

formation'> have several disadvantages. It can be misleading to 

present means of the data on the trdnsformed scale, and means con

verted back to the oriqinal scale result -in a biased estimator of 

the true mean (Zar 1974). Additionally, for comparative purposes 

it is inappropriate to transfotm standard deviations or variances 

back to the original scale (Steel and Torrie 1960); such statistics 

are no longer syrnmetrica-' about the mean. Consequently, multiple 

comparison tests are invalid when converted back to the oriqinal 

scale and seldom make sense on the transformed scale (Scheffe 

1(59). Further compl ications arise in factor; al ANO'JA designs. 

McCillJghran (1977) notes that, for example, the test of the 2 x 7 

design interaction hypothesis (using loge transform) Ho: "'11 - .u21 
= "'17 - "'22 does not imply Ho~ e,ull - e,u?l :.: e,u1? - (~,u?? in the 

untransformed scale. Therefore, transforma:ions may remove or 

create statistical significance in factorial treatment desiqns. 

Without transformations, many statistical tests are considered 

robust enouoh to withstand considerable violation of assumptions 

(Zar 1914; McCauqhran 1977), e~pecially when sample sizes are rela

tively large OY' when qroup sample numbers are equal (or nearly 

so). In fact, tests such as ANOVAs are often much mOl"e robust to 

violation of assumptions than tests ctesiqned to protect them from 

such problp.ll'>. For example, Bartlett's test for hornoqeneity of 

variance is inefficient and badly affected by non-normality to the 

point that it is seldom worthwhile to use in conjunction with 

ANOVAs (Zdr 1974). 

Pt'eliminary analyses, not surprisinqly, 5uqgested tnat sampling 

distributions were skewed riqht, and Bartlett's test detected sig

nificantly heterogeneous variances. The slope of the loqe variance 

on 10Qe density relationship, b, qenerally ranqed from approximate-

1 y 1. 5 to 1. R . 

~.O-15 
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Length-frequency distributions between tow types were exa~ined us

ing the Kolmogorov-Smi rnov two- sanpl e test (Si ege 1 1956) and by 

graphical inspection. The Kolmogorov-Smirnov tests whether two 

frequency distributions could have been drawn from the same popula

tion. It is sensitive to any difference between the distributions 

- median, dispersion, skewness, etc. Normali7.ed cumulative distri

butions dre calcul ated, and the maximum difference between the tow 

groups may be compared to tabulated critical values. 

The ass~nptions necessary for applying the Kolmogorov-~nirnov pro
cedure are minimal: 

1. Samples from both populations are random and 
~utually independent. 

2. Measurement scale is at least ordinal, i.c., 
capable of being ranked. 

Since our applications involve continuous random variables (length) 

from independent samples, these assumptions are easily met. 

A nonparametric procedure was used to compare the catch composition 

bet\<"een the two gear types. The Spearman rank-order correl ation 

(rs ) is an analog of the parametric correlation coefficient r. It 

is most useful ~/hen data from a bivariate po!,)ulation is far from 

normal. Since species compositions abundances are markedly non

normal (Pielou 1977), this procedure is more appropriate than the 

parametric counterpart. As with the parametr~c r, the strength of 

interdependence is measured with a value ranging from -1 to +1. 

Values of a indicate no correlation while positive or negative 

values indicate positive or negative associations. The test 

assumes only that both the X and Y variates are at least capable of 

being ranked. 

2.0-17 

Lawter, l\lahulky ffif Skelly Engineers 
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TABLE ?.n-I.; 

SPECIES RE?RESENTAT!ON, AgG~DA\CEa, CON[ENTRATIO~. AND PfRCENT COMPOSITt0N 
IN OR:" IC)~iE AND JISCR=':TE TRAWL. PRCGRAfvl 

~;RL ~C(JE TO~; P RuGRI~ v D:SCR~TE Tn~ ~RCGqAM 
bnsITY DENSITV 

TAXON P.~ur,i~,Q,N :::: r ~·Jo.11 01):1 m3) ~s C8 vP. I~RJNOP,N~£ (Nr;,/:COO ~3~ 

Ac·j pen ser sp. 1 8e()~ <fJ.r:l 
Alcsa spp. S22 7.4·3 8.F. 486 7.71 
Ame"'ican shad 1 O. '')1 <o.rr. 2 C.C3 
Atherinidae 77 1.10 0.1 98 1. 56 
Atlantic herrinq 1 0.01 <0.01 1 O.O? " Atlantic menhaden 2 0.03 <0.01 1 0.02 
Atlantic needlefish 1 0.01 <0.01 
Atlantic tomcod 1,437 20.46 1.7 1,439 22.84 
Bay anchovy 47,797 680.63 56.0 45,613 723.92 
Bluefish 6 0.09 <0.01 4 0.06 
Centrarchidae 9 0.13 <0.01 11 0.17 
C1upeidae 2 0.03 <0.01 
Cyprinidae 119 1.69 0.1 q3 1.48 
P.oqchoker , 0.02 .... 

Morone spp. 2,515 3t;.Bl 2.g 3,076 48.82 
Rai nbow smei t 185 2.153 O.? 333 5.28 
Striped bass ?3,:=i90 33'l.Q2 27.7 24,527 390.85 
~ess~11ated darter 2q 0.41 <0.0: 24 0.38 
White perch 8,369 11 Q .18 Q.8 8,827 140.0Q 
Unidentified 53q 9.10 0.7 469 7.44 

Total 85,302 1214.71 85,105 1350.69 

Total number of 180 180 
sa'1lp 1 es 

:otal volume 70224.32 6300B.59 
sampled (m3) 

Averaqe sarnpl e 5.6 ~ ('\ 
':J.'.J 

tim!? (min) 
Range (min) 4.8-6.5 5.0-5.1 

aYolk-sac, post-yolk-sac, juvenile, and unidentified life stage. 

% smfp, 

C.I? 
<o.m 
0.1 

<0.01 
<0.01 

1.7 
53.6 
<0.01 
<0.01 

0.1 
<0.01 
3.6 
0.4 

28.9 
<0.01 
10.4 
0.6 
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LIFE 
STAGE SAM?lE 

Eqq fi/:-:7/84 
::liscrptp 
Ob 1i que 

N 6/18-20/84 . 
a DiscretE" 
I Oblique N 
w 

6/25-28/84 
Discrete 
Oblique 

7/2-4/84 
Discrete 
Ob1ique 

Yolk-Sac 6/11-17/84 
Larvae Discrp.te 

Oblique 

6/18-20/84 
Discrete 
Oblique 

6/25-28/84 
Discrete 
Oblique 

T~RLt ?O-S (Pa~~ 1 ~f ?) 

~STI~ATFn S~ANDI~G ~RCJ AN] ~N~ ST~\DARn ER~OR (S~) 

F~~ TnT~~ I(HTHYCP~AN<TON 3Y LIFF S7AG~. DAT~. AND REGI~N 

(Sta~r!~'1C Crop lnc Sf Given ~n 1:10Cs r;f rn~~'v'irl'Ials) 

""'1 u1lo<j IP W' !:!I~ 

::iT Ar\O Ir\G STANClIN3 STANJIN3 STANDIN3 
eRe? Sf: r.ROP SE CROP SF.: CR8P 

11900 6926 5503 
R1l2 1103 3448 

0 0 19B 198 
0 0 176 110 

459853 314364 93799 41013 
210926 129897 13!1310 15103 

362 174 1433 705 
1044 RIO 632 297 

48911 12353 13924 
28384 6537 7460 

578 241 1721 1445 
609 117 6330 1772 

6g 24 652 395 
78 28 283 116 

-:-OTAL 
STANClING 

SE CROP SE 

2464 :gSOS 7351 
126l 11560 3349 

198 198 
176 110 

553652 317029 
366216 134556 

1795 727 
1676 863 

3552 62836 12853 
2773 35843 7101 

4299 1171 
6940 1776 

720 396 
361 120 
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TABLF 2.0-6 (Paqe 1 of 2) 

SUMMARY ANOVA RESULTS FOR DISCRETE VS OBLIOllE TOW COMPARISONS 

ALL SPECIES 
~OURCE DEGREES OF FREEDOM 

Week (W) 3 
Tow Type (T) 1 
Life Stage (L) 3 
WxT 3 
WxL q 
TxL 3 
WxTxL 9 
Error 1408 

STRIPED RASS 
~~Cf nrGmtrs OF FREEDOM 

Week (W) 3 
Tow Type (1) 1 
Life Staqe (I.) 2 
WxT 3 
Wxl. 6 
TxL 2 
WxTxL 6 
Error 1056 

WHIlE PERCH 

MEAN SQUARE 

77109636 
9095987 

13/676317 
876970 

118356834 
659357 4 

<}81V26 
18980889 

MEAN SQUARt 

311174 
33468 

10143857 
166694 

1078850 
4749 

92074 
65677 

F 

4.06 
0.48 
7.25 
0.46 
6.24 
0.35 
0.52 

F 

4.7'4 
0.51 

154J5 
2.54 

16.lf3 
0.07 
1.40 

OJ)069** 
0.4889 

<0.0001** 
0.7088 

<0.0001** 
0.7911 
0.8632 

0.00(,7** 
0.4755 

<0.0001 ** 
0.0553 

<0.0001** 
0.9302 
O. ?l06 

·SO(fRCl ., .' 'DF:GREES OF FREEDOM MEAN SOUARl F TAIL PROB 
----------~-----------------------

Week (W) 3 
Tow Type (1') 1 
Life Staqe (L) 2 
WxT 3 
Wxl. 6 
TxL 2 
WxTxL 6 
Error 1056 

* - p < 0.05 
'I:'''' _ p(0001 

211249 17.41 
4304 0.35 

1/94662 147.87 
22280 1.84 

273368 22.52 
2641 0.22 

20515 1. 69 
12136 

<0.0001** 
0.5516 

<0.0001** 
0.1389 

<0.0001** 
0.8044 
0.1200 
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I TABU: 2.0,,7 

"'EAN nEN')!TY Mill STANOARO :lE'J!ATIO"l (SO) FOR STRIPED RAS,), WHITE PERCH AND 
TOTAL lCHTHYOPlANKTO~ RV WEFK, RFGION, TOH .. HP_E, ANO LIFE STAGE 

I ---- r,rARCOWmSON - ORLIOIIF \/S DYSCRE"? 
TOTAL -- 'l'rRT YITflI)\S-S·- ~JRITE PERCA -- -----

I V:E[K RFG10"la GFARb STAGEC VOlU~F o(NsltV" ------so llLNSITV -~C;-D- 'DFNSITV so NUMBER --------

5 fiS 1 7977. 'lRS 77.775 204.937 66.ii9fi 184.957 11.029 25.90S 21! 

" fiS 2 7977 . ~'l5 273.508 3fi~. 'ill ?6{ • 572 359.113 4.511' 6.924 213 

I " 65 3 }ryn • ?'l5 531.711 424.957 409. :ns 375.£)OR 36.552 41. 1191 2il 
~ 67 1 9682. Wi ('5.303 91.'Wl 39. 'ill') n8.031 5.l!lR 1.736 28 
:; 67 ~ %>\:>.355 151!.719 193.440 1"'''.14:1 191.10R 7.125 3.521 l'fl 

"' fil 3 9682.355 372.813 744.986 275.146 nO.409 71.754 75.271 28 
h 6S 1 11015.676 59.105 146.928 40.777 117.R29 18.240 51. 228 32 

I 
Ii 1'5 2 11015.676 146.7~5 211. 745 137.99!-j 204.187 6.161 10. CJ53 32 
6 fil) 3 11015.676 101. 976 140.040 41.635 77 .140 18.367 1Q. ?37 32 
6 fi7 1 11137.H05 36.342 75.178 21.106 47.237 15.0811 53.143 32 
I'> 67 2 ll117.n05 7Fl.6n 165.30fi 73.770 156.646 2.111 'i.51? 37 

I 
Ii 67 3 11137.805 34.859 67.975 6.943 11.060 6.24B 13.331 32 

? 3 Ii') 1 5li09.678 (LOOO 0.000 (loOOO 0.000 0.000 0.000 15 
') 3 liS 2 5609.1\78 'l.431 1:;.358 1. 731 ?542 7.1R1 15.061 15 
? 3 65 3 5609.57(1 529.099 413.901 478.437 392.797 91. 308 51. 287 15 
" 3 67 1 'ilfiS.771J. 0.000 0.000 0.000 0.000 0.000 .000 15 

I 
? 3 1i7 2 GI65.774 9.935 1.3<)9 1.445 3.896 6.490 6.fi1l3 15 
? 1 67 3 filfiS.774 li53.509 467.669 466.481. 381. 920 162.267 145.865 15 
? II 65 1 ·1974. fi<J6 l. 21R 4.719 0.000 0.000 1.?l8 4.719 15 

~ fi5 ? 1971\.696 22.932 n.378 21.157 ?7 • 797 1.406 7.450 15 
II fi5 3 4974.696 521;.414 422.999 459.156 375.052 41l.3GG 39.85fi 15 

I ? 4 67 1 5959.901; 1.086 2.fi?0 0.313 1. no 0.773 7.433 15 
? II 67 2 <;'l5Q.gOfi 39.017 42.292 2<J.490 38.005 R.428 27.5R1 15 

4 67 3 5959.CJ06 953.447 749.fi69 S02.fiR3 61;8.234 130.682 1'42.441 15 
1 3 65 1 lO7R9.043 7500.583 28084.652 0.000 0.000 0.187 1.071' 30 

I 
J 3 65 t lO2R9.043 1.120 2.144 0.087 0.478 0.000 .OCO 30 
3 1 65 1 10289.043 106.1)10 71.1(1 73.6?i 73.332 6.155 Ii. 366 30 
~ 1 fi7 1 12413.148 3766.593 11604.719 0.000 0.000 0.000 .000 30 
3 3 67 7 12413 .Wl 1.268 t.545 0.000 0.000 0.000 .000 30 
1 3 fi7 3 17413.14>\ Wi.735 115.106 fl6. fi4[~ 57.117 8.706 13.674 30 

I 3 4 fi5 1 11643.5011 578.043 1384.365 0.000 0.000 3.?l6 14.741 30 
3 4 65 7 11643.504 4.016 13.37R 0.fi95 3.807 2.901 10.931 30 
3 4 li5 3 11li41.504 1250.8li6 1189.887 587.0li4 789.482 355.180 417.744 30 

IJ. 67 1 It334.1n5 833.857 1184.1l59 0.080 0.440 0.741 3.fi32 30 

I 
3 11 67 Z 17334.105 l. 745 3.979 0.344 l.105 0.773 1.998 30 
3 IJ. 67 3 17334.105 1126.667 826.799 435.474 404.351 266.548 257.149 30 
4 3 65 1 5774.597 5.901 11.011 0.0(10 0.000 0.000 .000 15 
11 3 65 2 57/4.'i97 0.000 0.000 0.000 0.000 0.000 0.000 15 
4 3 fi5 3 5774.':197 'i714.431 3293.693 51B.2R9 63';>.49R 234.289 202.2?1 .15 

I 4 3 57 1 6132.174 17.030 51. 15!l 0.000 0.000 0.000 .000 -15 
4 3 fiJ 2 6137.174 0.000 0.000 r:.OOO 0.000 0.000 .000 15 
~ 3 67 1 6132.174 5221. 294 34:;0.598 398.776 455.370 lR3.fl?l 160.506 .15 
4 4 65 1 S!?4.101'> fl.833 16.fl14 0.000 0.000 0.:H4 .90R 15 

I 
4 4 6~ 2 5l?4.106 0.573 1.083 0.000 0.000 0.340 .897 15 
4 4 1j5 3 5724.106 2328.932 23?9.594 216.622 207.674 317.';>92 168.RI0 15 
4 1\ fi7 1 6199.170 3.R97 7.089 (1.000 0.000 0.000 0.000 15 
4 4 67 2 6399.170 0.468 0.969 0.000 0.000 0.155 0.602 15 
4 4 f,7 3 fi399.170 2536.226 2058.249 176.520 104.232 235.432 101.166 15 

I ----.-~ 

dl = Croton-Haver~trdW; 4 '" Inelian Point; 5 = West Point; 6 '" Cornwall. 

I 
hr;') = [)ic;crete; 67 = ObliQ'l!'!. 

q = Eoq; , ~ Volk-SdC larVdP; 1 ~ P05t-yolk-sac larvae and early juvenile. 

~[) = ~t~nrtdrd deviation. 

I 2.0-26 
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FIGURE 2.0-4 

DENSITY OF TOTAL EGGS FOR WEEK 2 

(Mean and 95% Confidence Interval) 
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DENSITY OF TOTAL YOLK-SAC LARVAE FOR WEEK 2 

(Mean and 95% Confidence Interval) 
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FIGURE 2.0-10 

DENSITY OF TOTAL YOLK-SAC LARVAE FOR WEEK 4 

(Mean and 950/0 Confidence Interval) 
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To test whethet4 the sampl i ng vari abil ity Ui~ounC: the mear: concentra

t i on was the same for the two prograns, ANCOVA VJas used. Mean den

sity was used as a covariate because the effEcts of the relation

ship of variance to mean density must be :~er.lO\'ed prior to compari

son. Volume filtered was also included as d. covariate 'In an effort 

to remove differences in variance that might be introduced by the 

slightly longer tow dura~ion for oblique tows. 

Striped bass, white perch, and totu'l ichthyoplankton were chosen 

for comparison,because of the large number' of safllples It.Jith nonzero 

catch. ANCOVAs were conducted without rcsp2Ci to life stage; how

ever, life-stage-specific estimates of mean density and variance 

were used as dep~!ndent and independent IJdr'iubles. Results indi

cated a highly significant effect on vdriance due to mean density 

and a significant (but of lesser importance on the basis of the t

value) effect attributable to the volurflQ sa:npled Cfable 2.0~8). 

Adj usted means for the three groups exall1incci \'Jere ~i'im; 1 ar between 

gear-type pairs. Only the striped bass data set indic~ted any sig

nificant difference in variance between methods ('rable 2.0-9). The 

adjusted average variance of the oblique tow ~as significantly less 

(P ~ 0.05) than that of the discrete tow. It should be noted, how

ever, that for all three groups the adjusted 'Jariance \~as lower for 

the oblique tow method. 

The tendency to'lJard lower variability stlgge:-;ts that the oblique tow 

method could be lAsed advantageously to either increase the pre

cision of standing crop estimate!; or lm'Jcr the cost of the sampling 

program. HowQver, it must be caut'ioncd that the previously men

tioned bias introduced by the stepping procedure could reduce the 

variance to SOrllC! extent as well. Filter'itlg \<Jater wit10ut catching 

ichthyoplankton introduces a consistency that reduces overall vari

ance. It would seem likely that the ~l'jsht, and in some case 

significant, difference in variance bei::ween the tDl,>/ gears is the 

2.0-40 

Ln,;;ur, Matnsky I&" Skelly Engineers 
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TABl.E 2.0~9 

SUMMARY ANCOVA RESULTS FOR DISCRETE VS OBLIOUE TGW COMPARISONS 

TOTAL ICHTHYOPLANKTON 
-S-uurce of Varr·an·c~e~---1J-:·r. MEAN SO. 

~---- .... -.--~ 

Fquality of Adj. Means 
Zero Slope 

Error 

Equality of Slopes 
Error 

STRIPED BASS 
Source of--V7 a-y.--="i -an-c-e--' 

Equality of Adj. Means 
Zero Slope 

Error 

Equality of Slopes 
Error 

WHITE PERCH 
Source ofVarfance 

Equality of Adj. Means 
Zero Slope 

Error 

Equality of Slooes 
Error 

* - p < 0.05 
** == p (' 0.01 

1 
2 

40 

2 
38 

D.F. 

1 
? 

29 

2 
2"1 

0.2353 
100.2525 

0.1555 

(L0017 
0.1636 

MEAN SQ. 

1. 5138 
644.RR05 

0.0104 

0.2257 
<0.0001** 

0.9897 

0.3727 4.3683 0.0457* 
57.5461 673.2418 <0.0001** 
0.0855 

0.0573 0.6541 0.5279 
0.0876 

'D.F. MEAN n S07'- F,"VALUE -P-ROB (TAIL) 
-"'---~~. 

1 
2 

34 

2 
32 

0.0001 0.0010 0.9746 
41.0523 32300651 <0.0001* 

0.1271 

0.0868 0.6701 0.5187 
0.1296 

2.0-42 



_ ... - -,.- - - -- - - ------.-- -
TIIB;.£ 7.0-10 

LE~GTH fREQUENCv rNFOR~~11Tl!1N 1m) FOR THE 15-TOI<I SI;MPLf RU1:':KS 01' THE ORLlOIlE VS rllSr:RFTE TRrri'>'L COM~ARIS(]N ST:m 

SAMpLE 
TOW 15 1.0-m2 TIICKER TRAWLS PER BLOCK* 

TAXO~l TYPE SLl'lr.R I ~L(,\i:K ~ SUlCK ~ 8Ll'j~K ~ 8L?j~K !i fiL11r.~ 1) IiU1LK , SUlr.R A R[Ol.K 9 RLOr.K Hi BLOCR Il SLOCK 12 

Stripec Bas5 Ob 1 ique NUrT'ber :?R 74 778 Jilin 4fiO 4S0 379 7R] ]Rll 450 IlI0 439 
an al yzed 

LenQth 2.1-7.0 1.1-7.0 3.1-8.0 3.1-8.0 0.9-8.C 2.1-10.0 5.I-11.n 5.1-11.0 :;.1-14.0 4. 1.-14.0 5.1-78.0 5.1-160 
range 

Mean length 5.0 'i.A 5.9 Ii.l 1i.3 6.6 7.0 7.5 7.9 fl.7 lO.n 9.9 

~iscrete Number 206 217 194 3A7 190 445 717 775 404 450 405 478 
analyzed 

LenCjth 2.1-7.0 3.1-8.0 3.1-R.0 1.J-A.O 4.1-R.O 0.9-11.0 5.1-11.0 Ii. 1-12.0 'i.1-14.0 5.1-15.0 5.1-7/).0 5.1-15.0 
range 

Mean 1 enqth 5.2 6.0 6.0 6.0 1i.2 6.7 7.1 7.5 7.9 fl.? 10.8 9.7 
N 

0 White perch Ob 1 i que Number 30 6 53 14~ 109 414 54 40 :;>67 4:!C 372 44? I 
.&:> analyzed .&:> 

Lenqth 2.1-80 7.1-6.0 3.1-7.0 0.9-9.0 1.1-9.0 :U-l1.0 3.1-R.n 4.1-10.0 3.1-17.0 3.1-10.0 4.1-13.0 1.1-130 
range 

r~ean length 4.0 4.0 4.2 4.6 4.R 4.8 5.6 Ii.R !'i. 4 5.8 7.5 7.8 

Oi screte ~Ju71be~ 46 7:1 llil 164 210 1lil 34 ?R ?fi9 432 j5? 45(1 
analyzed 

Length 2.1-6.0 3.1-5.0 7.1 -7.0 3.1-R.O 2.1-10.0 3.1-12.0 3.1-fl.O 3.1-9.0 3.l-1~.O 1.1-13.0 0.9-11.0 3.1-13.0 
ranqe 

Mean lenqth 1.7 3.9 4.1 4.6 4.9 S.O 5.5 5.8 5.6 fi.O 7.4 7.8 

*BLOCK No. SAMPLE DATE RIVER REGION 

1 11-13 June 6 
i! 13-15 june 6 
3 14-16 June 5 
4 16-17 June 5 
5 18-19 June 4 
6 19-20 .June 3 
7 2')-26 June 3 
8 26-27 June ~ 
9 26-27 June 4 

W 27 -28 .June 4 
11 2- 3 .]ul Y 3 
12 3- 4 July 4 
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FIGURE 2.0-15 

STRIPED BASS LE~GTHS. WEEK 1 

OBLIQUE VS DISCRETE TOW COMPARISON STUDIES 
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FIGURE 2.0-17 

S~RIPED BASS LENGTHS, WEEK 3 
OBLIQUE VS DISCRETE TOW COMPARISON STUDIES 
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FIGURE 2.0-19 

WH:TE PERCH ~ENGTHS. WEEK 1 

OBLIQUE VS DISCRETE TOW COMPARISON STUDIES 
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FIGURE 2.0-21 

WHITE PERCH LENGTHS. WEEK 3 

OBLIQUE VS DISCRETE TOW COMPARISON STUDIES 
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Oen"ity by 1 ife staqe for the major taxa collected durinq the 

ohlique vs discrete study period (Atlantic tomcod, bay anchovy, 

"trioed bass, and white perch) is presented for each sample in 

Appendix 2-1. Generally, the same temporal and spatial pattern was 

ohserved from each of the two gear deployment techniques. 

?4.S Comparative Sample Size 

The primary qoal of the net deployment comparison study is to 

c1(~tt~rminp. the most efficient samplinq method. Efficiency in this 

case can be defined as either (1) the smallest confidence limit 

around a mean stanoinq crop estimate for a qiven sample size or (2) 

the If'ast number of samples necessary to produce a specified confi

dence limit, To compare the sample size/precision re13tionship, 

ilnd hence the relative cost-effectiveness, of the two deployment 

methodc;, the followinq procedure was used. The confic1E~nce limit 

(L) around a given mean concentration is based on the relationship: 

L :;: X ± t(l I' SE , 

x = meiln concentration 

t = stuc1ent'" t value 

I' deqree" of freedom; n-1 

SF = t;tandard error of 

<f = orobability level 

.. <)0/ Vn 

so = standard oev;at;on 

n = sam p 1 e size 

the mean 

(fi) 

(7) 

Ry expressinq the confidence limit and standard deviation as a per

cpntaqe and hy alqebraic rearranqement, the sample size required to 

?O-b4 
LRwitw, l\lalnsky .. ~,' !>kdly Engineers 
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I FIGURE 2.0-23 

I VARIANCE vs DENSITY RELATIONSHIP 
FOR ALL LIFE STAGES OF STRIPED BASS 
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FIGURE 2.0-25 

"J\RIANCE vs DENSITY RELATIONSHIP 
FOR ALL LIFE STAGES OF TOTAL ICHTHYOPLANKTON 
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fhe numbet" of samples required can then be obtainecl from Equation 

R. Results for" selected CV values ranging from 25-250 are sum

marized in Figure 2.0-26 for quick reference. 

IJsing striped bass, white perch, and total ichthyoplankton as exam

ple';, the required sanple size for various levels of precision and 

various mean densities is presented in Table 2.0-13. For simplici

ty, these results consider only the effect of mean density on vari

dnce; no effort was made to correct for tow duration or volume fil

tered. The number of samples required to obtain a ± 50% confidence 

limit around the mean of 100 striped bass/IOOO 013 would be 34 with 

discrete tows and 73 with oblique tows. For white perch under the 

some conditions, 16 discrete and 19 oblique tows would be re

quired. 'fhe greatest different'ial between deployment methods 

occurs at very narrow « ± 30%) confidence limits. With the cur

rently used sample size of approximately 15 per region, d-,fferences 

in precision between gears would be very slight. 

?S SUMMARY AND DISCUSSION 

Comparison sampl ing was conducted using a 1.0-m2 Tucker trawl to 

pvaluate two deployment techniques: oblique tows and stratified 

random discrete depth tows. Ouring a four-week period correspond

ing to peak seasonal ichthyoplankton densities in the study area, 

lRO samples representing each deployment method were collected. 

E.ach s<ID1ple vIas analyzed for species identification, abundance, and 

selected species length frequency. 

5ampl ing for both deploj1l1ent techniques \'las accompl ished by the 

Sdllle crew using the same sanpling vessel. The original sampling 

schedule ci\l1ed for alternating deployment methods at each randomly 

selected station within a river region; however, this was modified 

to simultanous deplo}1llent during the first week of sampl'ing. 

7..0-60 
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TABLE ;>.O~13 

v<;TI>.1ATr:1 'HI>.1RER OF SAMPU:S REOUIRED 'OR A GIVCl SAr.,PI.l NG PR ~c I S ION 
ARowm GIVEN ··"A"l (('''PNTRATIO''" OF T0TAL ICHTHYOPLANKTr.N, STRIPED BASS, AND WHITE PERCH 

NlIt-'RERI1000 m3 
10 <;0 -'-"---'1Oi'i 700 !'l00 

TI\,(ON I'QFrlsn'J j---n 0 0 n 0 0 0 0 

:.It .11 ichthyoOI an!(ton 
1'1 1134 IfJ84 %4 777 fl38 fi73 778 583 fi05 
70 3:15 ?13 ?41 19fi 711 170 1'l4 14R 153 
lO 150 173 109 flfl q5 77 H3 fi7 fi9 
40 11i .TO Ii] 'il Sli 44 4R 39 40 
<;0 56 .1fi 41 33 36 29 31 (fi 27 
hO 39 37 ?9 74 (Iii 1'1 73 19 19 
~() 30 1'4 22 lR 19 lfi 17 14 IS 
l{0 73 19 17 14 15 13 14 11 I? 
QO 19 16 14 12 13 10 11 10 10 

100 lfi 13 12 10 11 9 10 9 9 

<;t ri oed hdt;$ 

10 IRIR 1714 1001 65H fi7S1 505 fi05 3RR 433 
;>0 4Sfi 305 (53 166 1197 12R 153 99 110 
30 704 137 114 75 89 5A fi9 45 50 
40 llfi 78 65 43 )1 34 40 27 29 
SO 75 51 43 ;>9 34 1'3 27 18 20 
fiO 53 16 30 21 ?4 16 19 13 14 
10 39 27 1'3 Hi 18 13 15 10 11 
1m 31 7.1 lR 13 15 10 I? 9 q 

90 75 17 15 10 12 9 10 8 8 
1'10 ?l 14 17 q 10 7 9 7 6 

'lh i tp [It>,,ch 
1'1 lolil 1150 497 56fi 3353 41R 3rs 779 1fi5 
1'0 7fi7 7'19 125 143 90 106 79 l? 43 
]0 PO 130 57 fl5 41 119 ~6 33 70 
40 fi9 74 33 38 74 28 /2 70 12 
'iO 45 4R ?? ?S 16 19 l'i 13 9 
fiO 32 14 16 18 12 14 11 10 I 
70 74 76 I? 14 10 11 9 9 7 
flO 19 70 10 11 R q R 6 3 
QO 15 17 q 'l 6 7 7 7 3 

lOO 11 14 7 9 7 6 S 3 3 

('\ - [li.,crete. 
[) Ohl iQUP. 
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abdndoning vert";co'l integrated hauls in favor of short discrete 

horizontal tOi~S of specified depths. One reason giv~n by Banse 

(1964) is thdt measurements of the environment are usually recorded 

elt discrete depths9 thus making it difficuH to correlate with 

integrated SdlTlp'leso Cassie (1968) points out that these environ

mental correlates may be useful in reducing sampling errors through 

such tcchniqL:es as regression sampling. 

2.0-64 
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CHAPTER 3.0 

INFLUENCE OF TOW SPEED ON ICHTHYOPLANKTON 
ABUNDANCE ESTIMATES 

3.1 INTRODUCTION 

Inhet~ent in the design of plankton nets are physical properties, 

P.q., filtration efficiency, filtration pressure, mesh velocity, 

ilnd draq, that define the optimal towing range and deployment 

characteri st ics for the net (Barkl ey 1964; UNESCO 1968). Barkley 

(lq72) identifipd four parameters related to net efficiEncy: detec

tion distance, net mouth opening (radius), tow speed, and organism 

p')cape speed. netection distance (the point in front of the net 

whpre the orqanism perceives the net) and the organism's swimming 

capabilities are species and developmental-staqe specific. An 

i nCfea~e in tOt'll ilCJ speed decreases the time the orqan; sm has to 

p~tape the net from the time it is detected (Cl utter and Anraku 

1<J68). Net towing velocity has been evaluated by sever'al investi

qaton. and hil~; b2c-:n shown to directly affect the compos'tion of the 

cdlch. 

Aron and Collard (lq69) evaluated an Isaacs-Kidd midwater trawl at 

nCi1I'shore ocean stat ions at depths of 60 and 100 m. Tow speeds 

rdnqirHl from O.S to 2.3 m/sec based on boat speed were tested. 

They concluded that relatively small chanqes in net speed resulted 

in l10tiCCdlJlc chanqes in catch composition of fish, shrimp, and 

cuphallsiids. The tow speed results Showed that 1 arqer or more 

developed OY'9drl"isrns \<Jere better able to avoid the low speed net 

tQl;JS and that tl~e catch of small fish at lOIN speeds was greater 

than the catch of small fish at high speed. 

Hopkins (l%3) observed the same type of distribution pattern amonq 

vay"yinq net tOtv speeds in an estuarine system. Extrusion throuqh 
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and was towed in water ranging from 3 to 5 m in depth at niqht. 

Two boats were used, one always towing at 1.5 m/sec and the other 

at speeds ranging from 0.7 to 2.3 m/sec. No detectable difference 

in mean density was found with an increase in tow speed. 

LMS conducted the current study in June and Jul y 1984 to further 

evaluate the influence of tow speed on the 1.0-m2 Tucker trawl and 

to obtain information on tow speed ichthyoplankton sampling with 

the epibenthic sled. A night samplinCJ period was selected to mini

mize net avoidance throuqh visual perception (Clutter and Anraku 

1--'968) and to take advantaqe of the normal upward dispersion of 

larvae at night (LMS 1973; McFadden 1977). This study lIsed three 

tow speeds as experimental treatments in a randomized block design. 

1~? DESCRIPTION OF STUDY AREA 

Ttle study \'1as conducted in the Hudson River over a 12-km sect ion 

between Croton Po i nt and Verpl anck Poi nt. The study area (Fiqure 

3~-O~}) includes Haverstraw Bay, the widest section of the lower 

HUdi~n River estuary. ,. 

-the- area describerl above includes two river segments that have been 

used (Battelle 1983) in determining Hudson River ichthyoplankton 

standinq stock and population characteristics. Historically, these 

reqions yield hiCJh ichthyoplankton densities during t.he period 

dssociated with this study. 
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3. 1 ~ATERIALS AND METHODS 

3.3.1 Sampl~~ethodoloq~ 

Two types of gear were eva' uated under the tow speed eval uation 
program: a 1.0-m2 Tucker trawl (FiQure 3.0-2) and a 1.0-m2 net 
mounted on an epibenthic sled (Fiqure 3.0-3). The 1.0-m2 Tucker 

trawl was modified for the medium (1.4 m/sec) and high (1.8 m/sec) 
c;peec1 tows hy addinq 46.8 kq to the bottom of the frame. The adr1i

tional weiqht compensated for the increased net anqle at hiqher tow 
speeds. A calibration survey was conducted to determine the anQle 

nf the net mouth at the various tow speeds tested durinq the survey 

(Appendix 3-1). 

~amplinq was conducted from 1 hr after sunset to 1 hr before sun
rise between 20 June and 24 July (Table 3.0-1). Only one qear was 
sampled per niqht, resultinq in four nightly samplinq periods with 

the 1.0-m2 Tucker trawl (114 samples) and four niqhtly periods of 

epibenthic sled samplinq (102 samples). A series of tows, arranqed 

in block fashion. were conducted on each date, with three tow velo-
cities sampled randomly in each block. The tow velocities and 
acceptable ranqe for each block, recorded as boat speed through the 

water, were 1.0 (1.0-1.3), 1.4 (1.4-1.7), and 1.8 (1.8-2.2) m/sec. 

The survey was conducted in an area of the Hudson River encompass
inq river kilometers 55-74. Primary and alternate chanrel samplinq 

locations were selected randomly and plotted on Hudson River charts 

prior to the survey. Reqion selection was hased on ichthyoplankton 

ahundance est irnates from the Lonq Ri ver surveys (Normandeau Associ

ates' pers commun.). 

The volume of water filtered for each sample was calculated usinq a 

calibrated diqital flo\..roeter (General Oceanics Model 2030) mounted 

1.0-5 
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FIGURE 3.0-3 

1.0 m2 EPIBETHIC SLED 
DESIGN AND DIMENSIONS 

FRONT VIEW 

Double Trip 
Release Mechanism 

T 
1.15m 1.6m 

1 
r-----+-- 2.0m --+-----41 

Closing Drop Bar & 
Half Closed Net 

Oceanographic Cable 

Opening Drop Bar 

Messenger 
SIDE VIEW 

1.0m 

Wire Rope 
(Drop Guide) 

Digital Flowmeter 

r Fully Opened Net 
~ (505--un) 

1.6m L 
-' l~kI~~~ 

~ . 3.6m ---~ 
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in the centpr of the net mouth. The followinq formula was used to 

determine stilllple volume: 

Vol (m1) ~ area of net mouth x tow distance 

The area of the net mouth was adjusted for tow speed fol~owinq the 

procp.dure described in Appendix 3-1. The tow distance vias deter

mined from the net··mounted flo\\ffieter, using the relationship; 

Distance (m) = _k __ x_r_o_t_o_r __ c_on_s_t_a_n_t 

999,999 

where 

k " f1 o\'JOleter revo 1 ut i on count 

Rotor constant ~ 26,873 

The rotor constant is a factory-supplied value. Velocity meters 

were calibrated Cit. the beqinninq and end of the samplinq proqram. 

At the end of the program, calculated rotor constants were similar 

to the oriqinal factory-supplied value and it was therefore used 

for all distance calculations. 

A calibrated eleci:Y'onic flowmeter (G.O. Model 2031) with an on-deck 

rcad .. out unit U~.O. Model 2035 MK III) was used to record tow 

velocity. The tow velocities for each block were increased pro

portionately" when possible, if tidal current conditions caused 

spepds greatpr than the desired minimum 1.0 m/sec. Wire angles for 

the 1.0-tn? Tucker trawl tows were 45° for the 1.0 m/sec and 1.4 

m/sec toVJs, and 50-55° for the 1.8 m/sec tow. The amount of tow 

cable nece~5ary to achieve an approximate middepth tow was based on 

the wi re angl (' observed. The net was lowered to m; ddepth in the 

clo~ed position t opened for the desired sample duration, closed, 

dnd retrieved. The sample duration for both gear types was altered 

accordinq to the tow velocity to equalize the volume filtered: 
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A Hydrolab 4041 Water Quality Analyzer was used to measure water 

temperature, dissolved oxygen, and conductivity at surface, middle, 

and bottom depths. Water quality measurements were taken periodi

cally within each river region durinq the nightly sampling periods. 

3.3.2 Laboratory Proqram 

S~Dl es were transported to the Nyack 1 aboratory, inventoried, 

orqanized by inventory number, and stained with Rose bengal to aid 

in separatinq fish egqs and larvae during the sort procedure. All 

eqqs and larvae were counted, removed from the sample, and identi

fied to the lowest possible taxonomic level. If more than 4000 

fish eqqs or bay anchovy larvae were estimated in a sample, a 

Folsom plankton splitter was used to divide the sample into 
eighths. The split portion was sorted and the fish eggs or larvae 

counted. If the count was >500, sorting was complete. If the 
count wac; ~500, additional one-eighth split portions \'1ere sorted 

until one of the following relationships was realized: 

SAMPLE SPLIT SIZE 

1/8 
1/4 
3/8 
1/2 
5/8 
3/4 
7/8 

Entire SiJTlple 

No. OF EGGS OR LARVAE 

>500 
>1000 
>1500 
>2000 
>2500 
>3000 
>3500 

Alewife and blueback herring were grouped as Alosa SPP. because it 
was difficult to distinquish among their early life stages. White 

perch and striped bass larvae that could not be distinguished were 
listed as Morone spp. Fish larvae were categorized by life stage, 

and a minimum of 30 striped bass, 30 white perch, and 30 American 
shad were measured for total length using a dissecting microscope 
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variance among qroups be met. In situations where these conditions 

are not satisfied, various transformations, such as logarithic, 
square root, Taylor's power law, and Box-Cox (Box and Cox 1964), 

may be useful (Elliot 1971; Green 1979). Ichthyoplankton catches 
typically are distributed as a negative binomial and are frequently 

normalized by a Loq(X+1) transformation (Cassie 1962). Unfortun
ately, transformations have several disadvantages. It can be mis

leading to present means of the data on the transformed scale, and 
means converted back to the original scale result in a biased esti

mator of the true mean (Zar 1974). Additionally, for comparative 

purposes it is inappropriate to transform standard deviations or 

variances back to the original scale (Steel and Torrie 1960); such 

statistics are no longer symmetrical about the mean. Consequently, 

multiple canparison tests are invalid when converted back to the 

original scale and seldom make sense on the transformed scale 

(Scheffe 1959). Further complications arise in factorial ANOVA 

designs. McCauqhran (1977) notes that, for example, 'the test of 

the 2x2 desiqn interaction hypothesis (using loge tranform) Ho: 

~1l - ~21 = ~12 - ~22 does not impl y Ho: e 1J11 - e IJ 21 = e ~12 
- e 1J22 in the untransformed scale. Therefore, transfor'mations may 

remove or create statistical significance in factorial treatment 
deSigns. 

Many statistical tests are considered robust enough without trans
formations to withstand considerable violation of assumptions (Zar 

1914; McCauqhran 1977), especially when sample sizes are relatively 

larqe or when group sample numbers are equal (or nearly so). In 

fact, tests such as the ANOVAs are often much more robust to viola

tion of assumptions than tests designed to protect them from such 

problems. For example, Bartlett's test for homogeneity of variance 

is inefficient and badl y affected by non-normal i ty to the point 
that it is seldom worthwhile to use in conjunction with ANOVAs (Zar 

1914). 
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calculated, and the maximum difference between the tow g·oups may 
be compared to tabulated critical values. 

The assumptions necessary for applying the Kolmogorov-Smirnov pro
cedure are minimal: 

1. Samples from both populations are random and 
mutually independent. 

2. Measurement scale ;s at least ordinal, i.e., 
capable of beinq ranked. 

Since our applications involve continuous random variables (length) 
from independent samples, these assumptions are easily met. 

To compare the catch composition between the two gear types, a non
parrunetric procedure was used. The Spearman rank-order correlation 

(rs) is an analog of the parametric correlation coefficient r. It 

is most useful when data from a bivariate population is far from 

normal. Since species compositions abundances are markedly non
normal (Pielou 1(77), this procedure is more appropriat2 than the 

parametric counterpart. As with the parametric r, the strength of 

interdependence is measured with a value ranging from -1 to +1. 

Values of 0 indicate no correlation;positive or negative values 

indicate positive or negative associations. The test assumes only 
that both the X and V variates are at least capabl'2 of being 

ranked. 

3.4 SlUOV RESULTS 

3.4.1 Water Quality Information 

Water quality information collected durinq the nocturnal sampling 
periods corresponding to the speed tow evaluation study is pre

sented in Table 3.0-2. Water tenperatures qradually increased over 
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the study period from 19.R to 25.q o C. Generally, homothprmic 

conditions were recorded at each sample location, with t'le bottom 

water strata equal to the surface temperature or sliqhtly cooler. 

Oissolved oxyqen exhibited the inverse trend: bottom water strata 

dissolved oxyqen was substantially lower than the surface and mid

depth values durinq the third week of June and the 1 ast half of 

July; similar surface to bottom values were r~corded during the 

last week of June and first half of July. 

Specific conductance was qenerally higher in the bottom strata and 

lowest in the surface waters. Conductivity values indicate that 

the salt front was in the Croton-Haverstraw Bay area duri nq the 

stuoy, influencinq samples collected durinq the second and fourth 

weeks. Salinity values presented in Table 3.0-2 were derived from 
conductivity measurements. The conductivity values were expressed 

as salinity via the followinq relationship (PSE&G 1983): 

Y = -0.312996 + 5.83760 E-4X + 1.550123 E~9X2 

where 

x .. conductivity in mhos/cm at 25°C 
Y salinity in parts per thousand (ppt) 

There is a potential bias in using conductivity values tc calculate 
salinity that is related to the proportionality of the major 

chemical constituents. The bias is qreatest at low salinities or 

at the dilute end of estuaries. Based on the imprecise conversion 

of conductivity to salinity, the information is presented for 
reference only. 
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3.4.3 Abundance, Co~centration, and Percent Composition 

Tucker trawl speed tow sampling at the three scheduled test veloci

ties (1.0, 1.4, and 1.8 m/sec) was conducted during four separate 

weekly periods. Thirty-seven comparison samples were collected at 

each velocity. Epibenthic sled samples collected during the same 

four weekly periods resulted in the collection of 31 comparison 

samples per velocity. 

Spec i es abundance, dens ity, and percent compos it i on are presented 

for the Tucker trawl program in Table 3.0-3 and for the epibenthic 

sled proqram in Table 3.0-4. The dominant species in both studies 

was bay anchovy, which accounted for 89.9% from the Tucker trawl 

study and 60./% from the epibenthic sled study. Striped bass and 

white perch ranked second and third, respectively,. for the Tucker 

trawl. The second most abundant species in the epibenth';c sled 

program was Atlantic tomcod. Striped bass and \l/hite perch were 

similar in overall abundance, ranking third and fourth. For both 

the Tucker trawl and epibenthic sled the species representation and 

percent composition were similar amonq tow velocities. 

Tucker trawl collections at average velocities of 1.0, 1.4, and 1.8 

mlsec collected a total of 48,022, 29,374, and 20,855 specimens, 

respectively. Based on mean densities, Speannan rank correlation 

coefficients indicate a highly siqnificant correlation in species 

composition amonq pair-wise comparisons. Correlations of 0.9341, 

0.8094, and 0.861? were obtained for 1.0 vs 1.4, 1.0 vs 1.8, and 

1.4 vs 1.8 mlsec comparisons, respectively. All are significant 

above P < 0.01. Similar findings were found for the epibenthic 

sled studies. A total of 18,007, ?0,664, and 17,328 specimens were 

collected in the 1.0, 1.4, and 1.8 mlsec tows, respectively. 

Speannan rank correlations of 0.8185, 0.8532, and 0.8578 were 
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TAXON 

Alosa spp. 
MierTcan shad 
Atherinidae 
Atlantic tomcod 
Bay anchovy 
Bluefish 
Bothidae 
Centrarchidae 
Cyprinidae 
Hogchoker 
Marone spp. 
1fc5'rtliern pi pef ish 
Rainbow smel t 
Scianidae 
Striped bass 
Striped searobin 
Tessellated darter 
Weakfish 
White perch 
Windowpane flounder 
UID 

Total 

Number of tows 
Total volume sampled 

(m3 ) 
Mean volume per tow 

(m3) 

~A8LE 3.0-4 

ABU"tDH.NCE, CONCENTR A TrON. AN!JPERCENT C:J.lPOS I nON 
BY TOW VELOCITY OF THE EPIBENT~lC SLED 

Tow Speed Ccrnpari son Study 

IJJiii7Sec---vrrntTNi'(j~ 1.4 -mlsec VELOCITY Tallis 1.8 m/sec vELoCITY TOkS 
CONWmAnoN PERCENT CONCENTRATION PERCENT CONCENT~ATION PERCENT 

ABUNDANCE {No,11000 m3J COMPOSITION ABUNDANCE ~(No.11000m3J ~MPOSITION ABUNDANCE (NQJ1000 m3) COMPOSITION 

3 0.28 
2 0.19 

14 1.31 
4,233 395.28 

10,854 1,013.55 
1 0.09 
2 0.19 
1 0.09 
1 0.09 
3 0.28 

79 7.38 

73 6.82 

548 51.17 
1 0.09 

1,648 153.89 
544 50.80 

18,007 1,681.50 

34 
10,708.88 

314.97 

0.02 
0.01 
0.08 

23.51 
60.28 
0.01 
0.01 
0.01 
0.01 
0.02 
0.44 

0.41 

3.04 
0.01 

9.15 
3.02 

11 

12 
3,831 

12,869 
2 

145 
1 

77 
1 

606 
2 

2,471 
636 

20,664 

0.94 

1.03 
328.56 

1,103.68 
0.17 

12.44 
0.09 
6.60 
0.09 

51.97 
0.17 

211. 92 
54.55 

1,772.21 

34 
11,660.03 

34/' o'l4 

0.05 

0.06 
18.54 
62.28 
0.01 

0.70 
0.01 
0.37 
o.rn 
2.93 
0.01 

11.96 
3.0B 

18 
1 

23 
2,157 

10,287 
4 

6 
1 
2 

228 

49 

778 
3 
2 

3,107 
659 

1 
2 

17,328 

1. 57 0.10 
0.09 0.01 
2.00 0.13 

187.76 12.45 
895.45 59.37 

0.35 0.02 

0.52 0.03 
0.09 0.01 
0.17 0.01 

19.85 1.32 

4.27 0.28 

67.72 4.49 
0.26 0.02 
0.17 0.01 

270.45 17.93 
57.36 3.80 
0.09 0.01 
0.17 0.01 

1,508.34 

34 
11,488.14 

337.89 
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TABLE 3.0-5 

MEAN CONCENTRATIONa AND STANDARD ERRORb 
FOR TOTAL ICHTHYOPLANKTON 

- _. -= 

Tow Speed Compari son Study 

TUCKER TRAWL 

UFE STAGE 
~--

(qq 

Post-yolk-sac 
1 arvae 

Juvenile 

fPIBENTHIC SUD ---

1.0 m/sec 

194.64 
(fi8.48) 

3389.29 
(A05.88) 

33 .. 22 
( 6.26 ) 

SplFO 
1.4 -rrirsec 

412.32 
(184.75 ) 

2088. J3 
(456.54) 

2?80 
(3.45) 

-S-pl£D 

----.-.-~--. 
1.8 m/sec 

201.42 
(86.37) 

1941. 95 
(294.04) 

19.85 
( 4. 12 ) 

T.o rrlJSec~· ~-""""ol-)r-m--r7-se-c- 1.8 mTSec-l.lFE STAGE 
~--

EqQ 

Yolk-sac larvae 

Post-yol k-sac 
1 arvae 

\.luvenile 

24408.62 
(loon.72) 

1300.86 
(263.16) 

384.40 
(56.16) 

15606.9 
(819c).62) 

1431. 52 
(283.<;10) 

3?5.47 
(42.54) 

aNumber per 1000 m3; all weeks combined. 
bIn parentheses. 
~ Indicates too few specimens taken. 
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TABLE 3.0-6a (Page 2 of 2) 

SUMMARY ANOVA RESULTS FOR TUCKER TOW VELOCITIES 
_. __ ._ ........ ~_ -r",_ 

Tow Speed Comparison Study 

\~H 11'[ PERCH PYSl. 
S_b_UR_CE~._~_ OE_'G_R_EE_S OF FRE_EO~O~M_' _~MEAN~ABL.__ --F-' 

t~eek (\~) 
Velocity (V) 
WxV 
Error 

3 
2 
6 

102 

341774 9.07 
34146 0.91 

251656 0.67 
37664 

TAIL PROS 

<0.0001** 
0.4071 
0.6755 

---' -...... -----=-~~- .--~----.-~---

RAINBOW Sr-iFl.T JUVFt\ILE 
SOURt'E~'- DHiREES ()FFREEDOM 
--'-"_.'-.-- ~-----

Week ( W) 3 
Ve 1 acity (V) 2 
WxV 6 
Error 101' 

ATLANllC Tm'iCOO JUVENILE 
SOUR-CE- OFGRLtS' OFFREE-O-OM 

Week (\~) 3 
Velocity (V) 2 
WxV 6 
Error 102 

. 'MEAN SQUARE _. F 

356 19.42 
39 2.17 
22 1. 21 
18 

__ M=fAN -SQt}l\~r -. ----r-
8660 13.09 
1464 2.21 
1041 1.57 
661 

. __ .. -.-- -~,.,--~-~-~ 

P < 0.01 

3.0-24b 

TAIL PROB 

0.0001** 
0.1194 
0.3069 

TAIL PROB 

<0.0001** 
0.1146 
0.1625 
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l'ARLE 3.0-6b (Page 2 of ?) 

SUiftfflMV ANOVA RESULrS FOR EPIBENlHIC SLED 
Tm! VELOCITIES 

l~w Speed Comparison Study 

WHITE PFRCH PYSL 
SOUR·Cf. .. ~ DEGI<t:f.S ·o·F-FRU:D(jr~ MEAN SQlJAR~t ____ F TAIL PROB" 

vlcek (W) 
Velocity (V) 
WxV 
Error 

3 
2 
r o 

so 

126280 
238 
919 

3859 

32.72 (0.0001** 
.06 0.9401 

2.03 0.9628 

--- . ,---.-. ..-._-' .~. - .. ~~-~~~ ---------

RAINBOW Sf'.1[Ll JUVFNH.L 
solTRer"· . UEGRfFS' 0,.:" FREEOOM··· 

..-~ -- ---.,---_.--- .-

Week (\>1) 
Velocity (V) 
WxV 
Error 

3 
? 
G 

90 

·MEAN SQUARE 

561 
41 

130 
64 

-- .. --- .. - .. -.. -. -~~ 

ATI.ANTIC TOt4COO ,)UV[~'ILE 

SOU"RCE OlGREES OF fREEOOM MEAN SOIJARf. • 

533005 
304126 
64542 
SI?18 

~Jeck (W) 3 
Velocity (V) 2 
WxV n 
Error 90 

.-.----_. '~-.. _ .. ---~~ 

** = p < O. OJ 

3.0-2Sb 

F TAIL PR~OB ------
8.73 

.64 
2.03 

F 

10.41 
5.94 
1. 26 

(0.0001** 
0.5280 
0.0698 

TAIL PROB 

<0.0001** 
0.0038** 
0.2838 
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and mean length. For the epibenthic sled tows, mean length and 

ranqes were generally similar mnonQ the three test velocities. For 
bay anchovy, as tow speed increased, the mean length increased; for 

striped bass and white perch, the reverse was noted. 

Mean length for bay anchovy from Tucker trawls also increased with 

an increase ; n tow speed. Wh i te perch and stri ped bass had the 

highest mean lenqth at 1.4 m/sec; striped bass had the lowest at 

1.0 m/sec; white perch had the lowest at l.A m/sec. 

Length-interval information for striped bass, white perch, and bay 
anchovy was compared among tow velocities for each gear type using 

the Kolmogorov-Smirnov test. This procedure indicates that a 

number of the length-frequency distributions differ in shape from 

one another, especially those from th~ Tucker trawls (Table 

3.0-8). For the Tucker trawl the greatest differences ~ere between 

the 1.0 and 1.8 m/sec velocities, while for the epibenthic sled 
there was a tendency for the greatest differences to 1 ie between 

the 1.4 m/sec and 1.8 m/sec tows. 

Since the Kolmogorov-Smirnov procedure is sensitive only to shape 
differences, not absolute numbers, a graphical analysis of concen

trat ion by 1 ength was al so conducted. Bay anchovy was chosen for 
this analysis as the Kolmogorov-Smirnov test indicated significant 

differences and a large number of specimens were available. 
Inspection of Figures 3.0-4 through 3.0-10 suqgests results similar 

to those found in the comparisons of mean densities in that numbers 

captured tend to decrease with increasinq tow speed. Figure 3.0-4, 

representinq the l'argest sample size, is especially informative in 

demonstrating this effect. The Tucker trawl length-frequency 

distributions, Figures 3.0-4 through 3.0-7, indicate that larval 
extrusion is takinq place since smal1er size groups are 

underrepresented. Fiqure 3.0-10 indicates increasing gear 

3.0-27 
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T~BLE 1.0~R (Paqe ( of ?\ 

I LENr.TH~FREOUENCV fll STR IRUnflN CO;'1PARI C;ON 
IW SOFCIES. WEEK, ANn TOW <;Pl-fO a 

Tow Soeed Compdri<;on Study 

I fPIBENTHlr. SLED 
-- -------KOL"IOGOROV-SMIRNOV----mYRMAC 

I 
--rr$T STATtStlt OEVIATE 

TAXON (I) maxJ (7) PRORABLITY ._--
Week 1 

Luv: vc, t~ed n.1l7 l.OI7~ n.19O::> 

I LO'1 v,; 4i 0.061 0.5953 n.fl705 
~~ec1 v s Hi n Jl95 0.9355 0.3456 

,Icek 2 
L'Jw v<, '·Ied 0.107 0.4'156 0.9RS6 

I l.ow vs 4i 0.OS7 0.4017 0.9970 
tfted v ~ Hi 0.118 0.5105 0.9568 

~lHITE PERCH 

I Wepk 1 
lO~1 vs '~ed 0.093 'l.8051 0.5359 
low vc, Hi n.133 1.1616 0.1346 
!·1ed vs Hi 0.040 0.3920 0.9979 

I tlepk ;> 
low vc, !4ed a.OlB 0.1825 1.0000 
lO'.1 vs Hi 0.081 0.8591 1).4516 

I 
'led vs 4i 0.080 0.8352 0.4B81 

ATlA'HIC TO~\COn 

\~eek 1 

I l.ow V5 Med 0.036 0.4243 0.993P 
lo\~ vo; 4i 0.055 0.6665 0.7660 
:-1erl vo; Hi 0.052 0.6225 0.8331 

I 
\o!eek ? 

Low V5 t~ed 0.070 0.7627 0.605S 
\owvsHi 0.082 0.8537 0.459B 
t40d V5 Hi n.082 0.8450 0.4729 

I \Jef'k 3 
lOl"l vo; "'ed 0.0')8 0.6390 0.80B8 
Low vc:, Hi 0.083 0.9129 0.3752 
MprJ vo; Hi 0.087 0.QSr:l5 0.3171 

I SA y IItlCiiOVY 

\-1ppk ;> 
low V5 Med 0.121 1. 1731 0.1275 

I low V5 Hi 0.081 0.7901 0.5603 
~1ed V5 Hi 0.149 1.5048 0.07·l6* 

\;lPf'k 3 
low vs Hed 0.101 n.9447 O. 33~ 7 

I low vs Hi 0.130 1. /Ifill 0.0806 
t·1rd vs Hi 0.184 1.8251 0.0026** 

Wi'f'k 4 

I LO\~ vs '~ed 0.09? 1.0047 0.2656 
\ O'.~ vs Iii 0.279 3.0581 0.0000** 
t~prJ vs Hi 0.188 2.0540 0.0004** 

--------- ----~. 

I aKolmoQorov-~mirnov summary stati~tics • 

.. -~ p 'o.ns 
** p -<'0.01 

I Lo~~ ~ 1.0 m/sec. 
'~prJ ~ 1. 4 m/ sec. 

4iQh ~ 1.R m/sf'c. 

_":l n_.,}~lh ---
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FIGURE 3.0-7 

BAY ANCHOVY LENGTH FREQUENCY. WEEK 4 
TOW SPEED COMPARISON STUDIES. TUCKER TRAWL 
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FIGURE 3.0-9 

BAY ANCHOVY LENGTH FREQUENCY. WEEK 3 
TOW SPEED COMPARISON STUDIES, EPIBENTHIC SLED 
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avoidance with decreasing tow speed at lengths at or greater than 

15 rmI. The apparent lack of avoidance in previous data sets is 

likely due to the paucity of large fish in the early part of the 

season. 

Major taxa concent:"iltions by life stage and the total for each 

sample are given in Appendix 3~3. No difference in lHe stage 

representation for the two gear types was apparent among the three 

tow velocities. 

3.5 DISCUSSION 

Seventeen taxa were identified from tows conducted with the Tucker 

trawl and 19 from epibenthic sled collections. A larqe percentage 

of the taxa identified were marine species, especially from the 

collections done in 'late July "/hen marine waters were present in 

the study area. For both qear types there was no di fference in 

species representtltion Ot percent composition among the -:hree test 

velocities. CO[f,purisofl of mean ichthyoplankton concentrations 

among thp. three test velocities points to a decreaSing mean concen

tration with an increase in to .... , speed. This general trend is not 

statistically 5ignificant~ and is counter to the results of ~ther 

tow speed sturlies where concentration increases with an increase in 

tow speed. 

Tow speed comparison studies have normally found that at the lower 

tow speeds most of the catch consists of smaller organisms; at the 

higher tow speeds a greater percentage of the catch consists of 

larqer~size organisms. Th;s trend is the result of avoidance of 

the larger organisms at the lower speeds and extrusion of the 

smaller organisms at the hiqer speeds. If extrusion is taking 

place, the mean length of captured organisms II/auld incI"ease. The 

dominant taxa collected by both types of gear during the June-July 

3.0-36 
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CHAPTER 4.0 

MILLER HIGH SPEED SAMPLER EVALUATION 

4.1 INTRODUCTION 

Miller (1961) conducted a nearshore oceanic survey to determine the 

abundance and distributional pattern of haddock larvae. The sam

pling program incorporated simultaneous multi-depth net tows using 

a modi fied high speed Hardy continuous pl ankton recorder (UNESCO 

1968). The Miller modifications included the incorporation of a 

pl ankton net and 10-em mouth opening. In tests over tml speeds of 

2.5-5.0 m/sec for a 30-min tow durat;on~ he found the optimum speed 

was 3.8 m/sec. Miller (1961) observed minimal damaqe to larvae 

captured at the higher tow speeds and found no diel di fference in 

catches. He attributed the lower di urnal avoidance to the faster 

tow speed. 

Noble (1970) evaluated the Miller sampler at towing speeds ranging 

from 1.6 to 4.9 m/sec for yeilow perch and walleye juveniles in 

Oneida Lake, New York. He fOJnd that progressively larger larvae 

were collected with increases in tow speed, but larval damage was 

qreater at the higher tow speeds. Comparing abundance among tow 

speeds led to the observation that higher efficiencies were ob

tained at higher tow speeds, but this was highly variable. Noble 

concluded that plankton net avoidance increases as larv3e qrow, and 

increases in tow speed decrease avoidance, thus increasing net 

efficiency. Noble also compared the catches oetween 10- and 14-cm 

mouth diameter Miller samplers and found no significant differ

ences. Thayer et ale (1983) studied the influence of tow speed 

(2-12 m/sec) on ichthyoplankton abundance estimates obtained from a 
Miller sampler. In clear water at tow velocities ranging from ~.O 

to 7.0 m/sec, they found a significant increase in catch with 

increased tow speed; studies done in turbid water, ranging to 

4.0-1 
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,wpr'orWiilt.p (Flliott. 19/1). However, rnnsidprinq tnp ahnvr 

l'I'''t1fvdtion-;, tht' Y'oi111stness of thp ANOVA, ane! t.hp fact that thf' 

Illtilllat.p usp of these statistics is to estimat(-'> population dbun

(idnCe (which requires an unbiased estimate of the mean density), we 

chose not to transform these data. As a precaution, many analyses 

wpre repeated using the loq(X+l) transformation. Although 

individual pfobabil ity values for various test.s differed sl iqhtly, 

in nearly all cases the overall conclusions regardinq si~nificance 

levels were the same. 

It should also hp noted that transformations are especially useful 

when the data contain a larqe proportion of zero catches (Bannerot 

and Austin 1983; Penninqton 1983). Hm·/ever, since this samplinq 

proqram was conducteo durinq the summer pprind of peak 1 arval 

ahundance, relatively few zero catches were encountered for either 

tlw fiji l1er sampler or" the Tucker trawl. 

The ANOVA was run usinQ a commercial 

analysis of variancQ. RMOP~V (BMOP 1983). 

statistical proqram for 

The Student-Ne'NlTlan-Kuel <; 

multiple comparison procedure followed Steel and Torrie (1960). 

The KolmoQorov-Smirnov two-sample test (Siegel 1956) and qraphical 

i n~p{'(:tion were IIsed to examine 1 enqth-ffequency d'i stri but ions 

betwpen tow types and velocities. The Ko'imoqorov-·Smil'nov tests 

whether two frequ~ncy distributions could have been drawn from the 

<,alI1C population. It is sensitive to any difference between the 

rlistribut.ions - meeiian, dispersion, ske\tmess~ etc. Normalizf'd 

r:ufTlu1iitive distrihlltions are calculated, and the maximum difference 

h~tween the two qroups may be compared to tabulated critical 

vclllles. 

4.0-9 
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TABLE c,.Q-c 

'"IC(:~ IF',GI,,.~ - "'~L_:::~ '-;Y(;-; SPE::C 5.£i.f.pLE~ C':;v::~::;,IS::1?·; S~U~\I 

~~TE~ CU~~I-~ INFORXAT:n~ 

r, e 7.." C: ..... C :'I t ; S ::)~ ~ L ~; _~' - \ ] [, ~ e - .. L: ~r 1 9 9 l, 

----STA f ~ 0\---------------------- ---------------.-. 

DE;JTH T:Y'; (eC) DO ~~-;GI ~ ~ co~n : mh8sicm ~ 25°:) 
T:- ~/:: (m) SU"iF -. r'~IJ RO;TC!t,~ SJRF ~41 J 88TTO'·~ $r:rr= 

" " miJ Be: TO 1·\' 

2349 9.1 24.8 24.6 24.4 6.Q 6. 7 6.S 430 450 48C 
0339 9.8 24.3 24.2 24.0 6.8 6.7 6.7 710 W8r; U5n 
84l,4 8.5 24.4 24.3 24.2 6.8 6.7 5.8 440 SSC 730 
r:130 8.5 25.1 25.2 22.9 7.3 7.5 3.7 Sole 5860 :6690 
~330 8~3 24. S 24.7 23.7 6.8 5.5 4.4 637C 8460 1378:) 
()580 8a5 24.6 24 .• 5 23.9 5.9 5.4 d.S 5750 RC30 12388 
2210 9,,1 25.5 25.') 22.8 R.I l.g 3.6 7elO 8290 17nr. 
1115 1.1.r"J 25.1 2[,.3 23.2 8.5 7.3 ':I C 

~.-' 77l,J 89g~ 17240 
045~ 8.5 25.: 2'.5 23.8 fi.G 5.4 5.0 (;770 9890 IH9G 

S;',:": '1 ITY (pp~) 
Sl~RF ~I;; 5CTTC~ 

O.C G.') 0.0 
r:. 1 0.3 0.4 
O.n 0.1 C.l 
3.n 3.2 9.9 
3.5 4.7 8.0 
3.1 '.5 7.2 
3.Q 4.6 10.5 
4.3 ~.l 10<2 
3.7 506 6.6 
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tdxa; t>1il1er abundance ranqed from 2? at 3.0 rn/sec to 7 at 4.6 

m/sec,. with 3 taxil represented in each tow weed qroupinQ (Table 

4.0-3). [The mear, volume of water filtered by t.he Miller sampler 

was consistent between tow velocities, avera~lnq 33.8 m3; the 

Tucker trawl mean volume fi ltered was 373.7 1ll3 .l Ichthyopl ankton 

m~an density for the three Miller tow velocities decreased with an 

increase in tow speed from ]05.9/1000 m3 dt 3.0 m/s(;c to 35.1/1000 

m3 at 4.6 m/sec. The value calculated iiJr -she 4.0 m/sec tows 

(3Q.6/1000 m3) was similar to the 4.6 m/sec value. The 3.0 m/sec 

Miller sample~ were more similar to the Tucker trawl samples than 

the 4.0 or 4.0 m/sec Miller sdIl'Iples. Thp highp.st mean density was 

calculatpd for the six Tucker trawls (151.6/10CO m3). Bay anchovy 

wa~ the only major taxon consistently collectej by the Tucker and 

Miller sampler, representinq 70.9% of the Tucker trawl s.amplcs and 

ahout 55% of the total cOl1bined Mil1er samples. Similar 

repn1sentati on of 1 i fe staqe was observed amone the qeat' types and 

v~locities (Appendix 4-1). 

Re~ause the research vessel used during the 12-13 July smnplinq was 

unable to achieve hiqher tow velocitiec;~ a second, mor~ intensive 

IJroqrdln was conducted durinq ?5-27 Jul y iJsinq the research vessel 

Woo_~2Ll.. Over il two-niqht IJpriod 11 blocks of samples wp.re col-

lectp.d. Each block consisted of a Tucker trawl at 1.0 m/sec and 

four Miller samples at mean velocities of 5.8 9 Q.3, 11.6, and 11.9 

lll/sP-c. Tow durations for the ~1il1er sampler" were adjusted for each 

velocity such that aplJroximately p.qua-' volume~ of watEr werp. fil .. 

ter·pd. Abundanre, riensity, and percent compcsition for the 25-27 

July samplinq effort are presented in Table 4.0-4. Marine species 

includlnq the bay anchovy and weakfish were the dominant taxa in 

the study area during the July sarnol ing period. The Tucker trawl 

captured the qr'eatest diversity of taxonomic categories, 12, and 

qrPdtest numher of individuals, 8559 (Table 4.0-4). The Miller 

sampler c.ollec:ted 5, 6, 6, and 4 taxd and 577, 222~1 94, and 58 

~pecimpns in the 5.8, Q.3, 11.6, and 12.0 m/sec tows, respectively. 

!l.0-13 
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MILLER H!Gh SPED SAMPLE~ - 1.0 m2 TIJCI(ER ~~AWL CO~PARISQN STJDY COLLECTION INFaR~ATION 

Gear Comparison Study 

J~ne-.)ul y 19R4 

No. OFSAMPTES-CtTL[ECTED 
TUCKER TR~-w-r- - ~.-~--- - ---MTL[r-R SAr-fPL[S 

VELOCITY RANGE (m/sec) VELOCITY RANGES (m/sec) 
SAMPLING DATE -.A.K AX »X.P .... X _AFA AAA> 

j.U 4.U-4.:J 4.1-4.8 5.8-5.9- g-.2-9.6- 11.6-11.7 -n.7:':'12.4 1.U-l.j 

12-13 Jul 6 6 

25-20 Jul 5 

26-27 '::ul 6 

Total 17 6 

aOne sample of the six was towed at 4.1 m/sec. 
bOne sample of the five was towed at 11.0 m/sec. 
cOne sample of the five was towed at 11.1 m/sec. 
dO~e sample of the six was towed at 11.0 m/sec. 

5 6a 

6 6 

5 

6 

11 

5 

6 

11 

Sb 

fid 

11 

5C 
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11 
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Ten orGani SniS pr';'\ He st a~je w?'re chosen rando'111 y for length mea

surement. If alit'£: staye was absent or contained fewer than 10 

sper.irnens, the quotd (30) was apportioned among the other life 

stages present. A continuous sampling plan (eSP-I, Hansen 1969) 

was u<;ed to achieve an Avenige Outgoing Qual ity Limit (AOQL) of 

<0.1. 

Tucker and Miller tra'dls VJere compared by analysis of variance 

(ANOVA) • Th-j s proCi:·dure makes simultaneous compari sons among 

strata sample means -in o;~dcr to determine whether some predefined 

difference (p ~ 0.05) exists. A second-order factorial design was 

used to test Icli' ,nrfl'I'~nLCs il1 Illcan str'dta density. Factors 

inr.luded in the analysis \'!lTC collection per-iod (week #) and tow 

type/speed. Slnc.Q tel:lpor<i\ changes in species/life stage composi

tion tire expech~j t:l Vu'('Y t;i~nificantly (and are not the subject of 

this inv~st-iqation) ~ only the tow type/speed main effect and its 

interactions are. of intc::~st. The second-order interaction terms 

should be examined first. A significant second-order interaction 

indicates that the tow type/speed functions differently at 

different times. If nu significant interaction is found, the main 

effect terlli may he dssessed. A Significant difference in the main 

cffec:t indicilL~s nil uvet'all difference in gear pel'formance by 

velocity with respect to the density of organisms collected. 

The use of parillnctric statistical tests such as ANOVA requires that 

assumptions of normality, "dditivity, and equality of variance 

alllOllq qroups bt~ met. ~~hen these cond it ions are not sat i sfi ed, 

various transfonnations such as logarithmic, square root, Taylor's 

power 1 aw~ and Box-Cux (Box and Cox 1964) may be useful (Ell iott 

1971; Green 1 £)7g). Ichthyopl ankton catches typically are dis

tdbuten as a neqtltiv(~ binomial and are frequently normalized by 

4.0~7 
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/>;ner ican shad 
Atherinidae 21l 
Atlantic tomcod 20 
Bay anchovy 7,:B7 
B1Jefish 1 
Both :dae 
Butterfl yfish 1 
fif·1,hr·ker 17 
Northern pipefish 1 
Rainbow s!1'elt 7 

~ 
Striped searobin 2 

0 
5ul1Yl1er fl ounder 1 

I ~eaHish 1,141 .... 
VI UID 3 ... 

Tot a 1 abundance 8,559 
Total species 11 

Number of samples 
Total volume sampled 

( '1131 
Mean volume per tow 

(m3 ) 

Sampie duration (min) 

Sa~ple tow velocity 
(I'll/sec) 
Min 
Mean 
Max 

~ic-c a~ch tows 
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4.B7 0.23 
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0.24 0.01 

0.24 0.01 
4.14 0.211 4 ~n.9j n.6Q 2.R7 0.45 
0.24 O. OJ 
1. 71 0.08 
0.49 0.02 
0.211 ~.01 

277.95 13.33 65 177.34 11.27 1.7 J3Ui9 21.17 
0.73 0.04 4C lOCl.13 6.93 27 77.38 12.16 

2,084.97 'in ~.'i74.?11 ?22 536.19 
4 5 

11 11 11 
4,105.09 166.'i3 348.95 

373.19 13.32 31. 92 
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1.::1 'i.8 Q.2 
1.2 5.8 9.3 
1.4 5.<1 9.5 
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The two t·1iller col1cctioll neriods, the first dudnq 12-13 July and 

t.he second tlur'ii~q 25-27 Jul'y~ sampled tv/a distinctly different 

vt:locity reqinles. In addition, because the siNlplinq periods were 

set1at~ated by approximately h/o weeks, bJO diffei~ent ichthyoDl ankton 

assp,mbldqes VJith v'espect to species composition and life staqe were 

pres.:mt1r1 thp. <;tudy area. Based on the difference bet\'Jeen the 

datrl sets 9 only t,IC mOi~e complete series of sarrt;>les from 25~27 July 

were statistically evaluated. 

4.3.3 Statistit~l fvaluation 

Rank coneltlt ion anal ys i s ind~ cates that the Tucker trawl catch 

cOnllJosition hilS only a moderate to poor tor-relation with most of 

thc f·1iller to\'/s (Tahle 4.0··5). The 11.9 m/sE:-!c Miller tow demon

str~iltC!d no siqnificunt cnnelation to the Tuc:<er catches. Within 

th~ Miller tOW5~ the 5.8, 9.3, and (to a lesser deqree) 11.6 m/sec 

tow were hiqhly correlated, 0.B604-0.9502. The composition of the 

ll.q nl/sec tows was only moderately correlated to the ether Miller 

catches, 0.6444-0.6974. 

Ixami!le!tion of tr1e means and associ ated stancard errors for total 

ir.hthyonl?nktOt1 taken by the Tuckp.r trav/l and various Miller tows 

durillq 25,~?I ,lLd.f suqqests that greater number's of all 1 ife stages 

ace cauqht wi til the Tucker trawl than wi tt: t.he Mi 11 er samnl p.r 

(Ti~ble 4.1),-£». ,I\NOVA results on data sets with sufficient sample 

SilC and unt?ansformed values indicated significa1t velocity 

effects (P<O.05) in all cases (Table 4.0-7), Analysis performed 

L1sing loq(X+~) transformations yielded identical conclusions. 

rLlrth(~r~ examincit~on of untransformed total ichthyopl9.nkton means 

using the Student··Newman-Kuels multiple range test procedure indi

cates that thf' 5.8 lll/sec Miller tows most closely approached the 

tdtches obtained by the Tucker trawl (Table 4.0-8). Concentrations 

of orqanisms decreased with increasing Miller tow velocity. 

4.0-16 
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"-rFr- ----------r~c:('.!--- - ----'- - -'-'- .. --.------ -- -ijrCI-r:I:r~/:!·r/i5"[r~--
__ j . L- . _ ~ _. \ ._ 

STAGE TR,.J.~::" 
-:---r 
5.8 r-:IS2C 9.2 rnlsec : j~e ~ ~IJ'-s-e~--

Eqq 36452.0 3322.2 289.2 77.2 
(20194.1) (1763.8) (106.5) (41.3) 

[228.4J ~218.9] (l51.R~ r220.6] 

YoTk-sac 
larvae 

Post-yo11<- !390.7 978.9 371.4 156.6 
sac 1 arvae (312.4) (198.: ) (68.2) (36.9;, 

C92.61 r"83.!. ] [75.71 r97.2] 

Juvenile 16.6 0 5.7 3.5 
(3.7) (0) (3.1) ( 2. A) 

[91. 9] [01 [224.21 [282.7] 

Total larvae 14()7.R 1061. 3 429.3 180.3 
(314.6) (212.8) (85.5) (41.8) 
[92.1J f82.?] [82.1J r9S.5] 

Samo1e size l7 17 17 17 

aMeans and standard errors are for total ic~thyoplankton in number/IOOO m3. 
bIn parentheses. 
ern brackets. 
- Indicates too few specimens taken. 

------+-
11.9 m/sec 

820.4 
( 491.1) 
f246.8i 

:52.5 
~ 35.1) 
/"89.01 

9.1 
(4.7) 

:21.1. OJ 

174.9 
(35.3) 
[83,21 

17 
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EgS 

TV?!: TUCKER TUCKER 
Week!> 2 l 
Mean 86471 31222 

La!'vae 

TYPE TJCKER TUCKER 
Weekb 2 3 
Mea, 2325 1897 

T,~:3i:"E 4.0-8 

SUi'lMllft'" :IF STUDENT -NH/foWi-J(L;Z:'S fftJ.::" HP':"E COMP~R :S~N :-ES7 0" 
ALL SPECIES IN r~:KER AND ~ILLf~ H:GH SPEED SAMPLESa 

5.8 f':'/se: 5.B mIse: 1:.9 81 sec 9.3 x/sec 3.3 mlsec 
3 2 2 3 2 

5519 4673 1773 476 412 

5.8 mlsec 5.8 m/sec 9.3 Mlsec S.l rr.lsec :1.6 mlsec 
2 3 2 3 2 

1858 1334 714 577 293 

«Underscore ~ndicates homogeneous subsets. Analysis based on untransforrned data. 
b2 = 25-26 Ju:y. 3 = 26-27 ~~ly. 

1.1.6 m/ sec 11..6 m/sec 1.1.9 f"./sec 
3 2 3 

1St; 77 22 

n.s r.tlsec 1:.9 mIse: 11.9 n/sec 
3 3 2' 

231 188 15g 
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12-13: JlLV ---

TAXCri 

At'antic tonccd 
Ray ar.chc'J y 
St~iPEC: bass 
Wr.i~e perch 

25-27 ';ULY 

TAXON 

Atlantic tamcoJ 
Bay ancn:lVY 
Striped bass 
IoIhite perch 

- - - - - - - - - - - - - -
T~:::L!: 4·.0-9 

LEr.:GTt-!-~~EC!:PKV rNF()I(~r:afi 

Tucke" :-"!t.;1 !~a f~i:ler -'iqr. Speed Si\r:;::le:- E\I<:~uation Study 

l.O-ml TCCREH ni~\iI'L l.e m/sec "mu:l:! Sj!;\fP[1E::t 4.C M/sec l"1ILLfR SAMpLEr.: --~.i6 rr/sec MtIrEl:r-S1r~i[n! 
:"ENG7-1 MEM LESrHb fi':EAN LENti"'4 MEAN LEI/GTH ijEAI1 

fiUMSER RANrt!: UfiG7i-1 fIUJ.'BER RA'j:;E LENGTH NLN!iJER RANGE W~GTH NUMBER RANGE LENGTH 
ANA,LVZED (rnrr) (m) Afi~L\'ZEl} ,fro: :m) ANALYZED (rm:) rn:t! __ ~ftJl!:'''ZID_ \:Trli) _ (rr<r: 

23 55.1-9C.O 
101 7.1-20.0 

5 1).:-12.0 
61 4.1-13.0 

1. O-ml' TUCKERIR)nl~ 
LPIGTH 

NUMBER RANGE 
ANALYZED (mn} 

o 
33C 

Ii 
I) 

4.1-27.0 

Fi6.7 
13.3 
1:::.4 
8.3 

~I£hrl 
LENGTH 

(rom) 

14.C 

4 11.1-17.fJ 14.2 0 1 SLC 
4 11.1-17.0 14.2 Z 11. :-18.0 14.2 1 9.3 
~ 9.3 0 a 
5 5.1-10.0 8.0 8.6 0 

~J~LV ~Continued) 
5.8 r:l/secMILlER sAf",pLE~ 9.3 mIse:: MrLLER StlMFlER lUi mIse:: M~tOCf!~~Secl'ITUE(S-A~PLEK 

L.ENGT'i MEA"! LENGTH i;\EA'1 LENGTP fJEA'1 LENG'T>I ",EAr< 

-

NUMBER 
ANALYZED 

RANGE LENG'Trl NUMBER RANGE LE'iGTH ~UMBER RANSE L.ENG7~ NUMBER RA'iGE LENGTH 
TAXON (rm:) (mm) ANALYZED (m) (nm) ANALYZED (m) (m) ANALYZED (m) (rr.mi 

Atlantic tcmcod 
Bay anchovy 
Striped bass 
Ifn i Le perch 

o 
166 

o 
o 

2.1-24.0 

- Incicates too few specimens taken. 

11.6 
o 

56 
o 
o 

3.1-25.0 11.4 
o 

25 
o 
o 

2.1-23.0 8.7 
o 

25 
o 
o 

2.1-22.0 6.9 

-
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th2 Tucker trawl to be t~e more efficient qear at evaluating 

-ir.hthyoplankton in the Hudson River during the period when more 

mature organi SfTlS of the major taxa were Dresen:. Mill E'r sampl es 

did not demons.trate a parabolic catch efficiency. but a consistent 

der.r~ase in catch with an increase in tow speed. 

tawlcr, Matnsky t&' Skelly Engineers 
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CHAPTlR 5.0 

PROGRAM SUMMARY AND CONCLUSION 

An ichthyopltlt1ktull gear evaluation program consisting of three 

separate :;tudics \vas conducted by Lawler, Matusky & Skelly Engi
neers (U4S) und~r' contract to the Hudson River Utilities during 

June and July ]tJfH, The overall objective of the progY'am, which 
was conducted ir the lower lIudson River estuary during the period 

of peak 'Iai~val abundance, was to obtain information on ichthyo

p 1 cmkton salllpi i ng gear and sampl i ng techni ques that coul d be used 
to modify or 'hnprove current Hudson River i(;hthyopl ankton progrClTls. 

The thn~~ gear' eVe'j uat.ion studies were: 

ill Eval uate i1 1. U-1II2 Tucker trawl in assessing i ch
thyoplanktoll populations using two sampling tech
nique~: oblique tows and discrete depth tows 

~ Determine the influence of tow speed on ichthyo
pli'lnkt~n tibundance estimates from discre~e depth 
tm'is or th(~ 1.0-m2 Tucker trawl and the .l.O-m2 
net mount~d on an epibenthic sled 

@ Assp,:.;s tht~ collection parameters of a r~;ller high 
c;p~ed sGil~lcr' at tow speeds ranging from 3.0 to 
11.9 m/sec and compare the collection data to col
h'!ctionjnfor~mation from a 1.0-m2 Tucker trawl 

Each study is sunfllilt'ized and discussed separately in the following 

sections" 

5.1 OBLIQUE VS DISCRETE SAMPLING DESIGN 

The purpose of ble ob 1 i que v s discrete study was to evaluate the 

US(~ of the 1.0-·m? Tucker trawl in an oblique sampling program and 

the use of the n:lt in a random design discrete depth program. The 

5.0-1 
Lawler, Matusky I&' Skelly t:nginccrs 
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5.2 ASSESSMENT OF THE INFLUENCE OF TOW SPEED ON THE 
1.0-m2 TUCKER TRAWL AND 1.0-m2 EPIBENTHIC SLED 

The influence of tow speed on ichthyoplankton abundance estimates 

was evaluated based on a 1.0-m2 Tucker trawl and a 1.0 m2 net on an 

epibenthic sled. Each geat~ was tested at three tow speeds: 1.0, 
1.4, and 1.8 m/seca A block design, each block consisting of the 

three tow speeds ~onducted randomly, was incorporated in a noc

t.urnal sOtnpling schedule. Sampling was done dUY'ing June and July, 

the period of peak larval concentration in the lower Hudson River 

estuary, at stations located between Croton Point and Peekskill 
Bay. 

In general, for both the Tucker trawl study and the epibenthic sled 
study~ the species representation, abundance, and percent composi

ti on were s imil ar among the three tow vel oc it i es tested. Ichthyo
p1dnkton concentrations were tested among tow speeds with no sig

nificant differences detected for total larvae or major taxa. 

Overall, larval densities tended to decrease \l/ith an increase in 

tow speed. At the low velocities tested under this stJdy phase, 

extrusion of larvae through the net mesh is not expected, but may 
be the primary reason for the reduced high-speed densities. 
Length~frequency information did not indicate any difference among 

tm'l speeds; in general, length frequency decreased with the tow 
speed, supporting the mesh loss theory. 

The normal ichthyoplankton sampling program is conducted at two 

speeds of 0.9-1.0 m/sec for the 1.0-m2 Tucker trawl and 1.0 m/sec 
for the epibenthic: sled. The gear comparison study results do not 

indicate that the program should be modified to incorporate faster 
tow speeds. 

5.0-3 

Lawler. Matusky t&' Skelly Engineers 
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Ci.i::;~5 9\'E'~i;::, Sl"'~;:\; ~;'l\jc;r5ity, abundance. and larval densit'ies 

~'Jni2 oh-culileu '-;'T.il ';-:,~' :l ,t}m2 Tucker tra'l11s. Bay anchovy, the 

dOi,iin .. Hll.. taitOii c:~;liUC;~(;d~ y-i21df!d large enough numbers for each 

velocity to cXGlll'l,.!<, ~;ie (::'ff~ct un size. Fur the Miller simples the 

1 cnUi:h !2n~jC en 1 ! c:L~:cd ',~us COllS i stent among vc: lac i ties I but the 

Iflean leflqUl incl't,:'c ;i:(\ ~'rjtt: un increase in tm'l speed. The length 

ranye and mf:6n ILI!i.,i.,;; ~:c,s higher for the Tucker trawls than for the 

~1'i 11 cr SC1iliP 10;~. 

Ov(-~riln9 very f~', u"':i::i';:~:li:: weIr' c;o'llected by the MilleY' sCITlpler. 

-rilE l(H;~'L;t dUUIIL:2,:l:l: '..:\5 ca'icu'lated for the tows at the higher 

vc'locitic:s. i.el:~<;ft·c4l!2nc:y dt/li:a suggest that extrusion of small 

lilt~viie occurred I;: i:r!C hi9h(-;r speeds. In every comparison the 

11'ic;i1cst alwiFliXiG. '~,;.:,;!.2~ i"cpresentutioil, anG length werE'! obtained 

frolll the COmpii't(,\J'!;' \., d·!.? 'l'Il~:kci trawl. 

luwler, Matuslty I&f Skelly Engineers 
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t\PPENDIX ?-l 

1J~:rTll SENSOR DEVELOPMENT 
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D~~l~ S~NSOR OlVELOPMLNf 

1.0 I NTf{OOlJC"1 1: G~! 

For an obliqu;": i"Ci.": tG j:: L!C",~~flJl ill dctcY'lTIli'tii'g th~ abundanr.e of 

orqanisms" it is nc\:cs~;\'!'y "~"hiri: the Il:-"'L fish fc(' ill I equiJ'l time and 

speeu at ti 11 dc~',:'~""" 

plankton net dUY'I"t; 

corresponding wire 

relationship bct~~Qn 

"~[;'"! .. . "" 
:.'" q '\ (~ 

the bm 

".:0 me a s 11I"(-~ the LOV! 

( U~JFSCO 1%8"'). 

i"t~sul is is a depth 

wire lenCjth and 

The geometric 

Vd'j ue. Since it 

vW,S su~pcctf:d tilit (1q,.;,ri fli2i.1stJI-'Cment$ obta1(1::~d in tilis manner If Jere 

too imp\"~ecise tU",' Uil; "iil the pr'escnt study> il second method, usinq 

an electronic dt:p~h ~2~~orc ~ns developed. 

Prt:-~ 1 imi nili"y ')Il\-"":~~!<~ co.tt.il.ci"c·d 1 (\ f.'Jay u.\ld Ji~'Ip.i.:ested ail( ca"' i brilted 

the ~lectrm,";(; ~;,~!j"~:i l:Ui3m~ dnci on,"ded . .;'( iAtt2r. Following depth 

sensor calibr'nliull tii(' ~:O':! I:!,jn~ 'length tint! tlng"iE; relationship was 

checked dqainc;t t:,,: d,.:ot;; S2nsm~~ VJhich n~sulted in a verified 

table for th~ Ob"li4l.:": tU\} s"Llldyo 

?nG U[SrhN 

A SChEllwt ir. lk"i:,;iii lie: "tile components of i.hc jepth sensor/recorder 

is cont,1'\ll{;O ill i"i=1L:'t"'::' t, ""l,L 'lhe sp.nsOf~ vltiS a. Pi~~ssure transducer 

capable of fIICe"'::';"l,;;, ~;C~~i';lS up to lU ill \'!i~1l ail iiccur:tcy of .:: 1%. 

lhe on-dcc!{ n:.';;d\)t(L: COilS 'j s i:eu of il S'txi 0 dli:.;"t recorder connected 

to the tnln~duce i.J~; t.; VOHilqc: div'i(';ev'chfit determined the scale 

for the str1p c~urt (O.S m/cm). lhc r~r.cfdinq from the strip chart 

qave a comp)ete r2ccrd of net depth in f2latlun to time. 

*UnitFd jifiJ.t."l"orl':: Educa~"1tH'al" Scientific am: C:J1tural Organization 
(UNESCO). 1%13. lOO!lh;,;kton s6Jnpl"inC). f'lor:.J~JY'. Occanog. 
Methodol. 2. t1l~iJo 

"i,:iL lor, f\latuHky Iii? Skelly t::nginccrs 
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3.0 Ct\1 !BRA TI ON 

To cal ibtate the ':nstrUrrtent~ the transducer \lias 10wer2d on a 

metered 1 i ne and tht: iictua'\ depth measurement was compared with the 

recorder value. A sEcond means of calibration included ar, oblique 

tow conducted in step ';:i.).shiun (described in Se~tion 2.3.1) that 

compared depth vifll.'cS L,:V"j v(~d from the tow \oJi re 1 ength vs ang' e 

relationship to values recorded from the depth sensor mounted on 

the Tucker trawl net frdille. Scvef~al tows were conducted, yielding 

a favorahle strai qht-'j i ne rc'j ationshi p between the two val ues. 

4.0 FIELD APPLICATION 

The depth sensor Ilnlt was uSed each night from 11 to 16 June to 

record net depth dud nq ab 1 i que to"'Js. The sensor mounted at the 

top of the Tucket~ t'ru\': \ h'olile record.ed the dep':h at each step of 

the tow. Figure 2-1-2 is a recording taken during a tow conducted 

on 15 June. 

lawler, Matusky 1&' 8kclly Engineers 
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f,PPENOIX 2~2 

U:r;l~'I'l: -H~f::QUENCV INFORMA nON 

CUUQUL I!S DISCRE11 TOW PROGRA['1 
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APPFNDIX 2·,3 

OBLIQUE VS D rSCRETE 'rUCKER TRAWL EVALUATION PROGRAM 

COLLECTION INFORMATION BY LIFE STAGE FOR: 

Stri per! bass 
White perch 
A"lo?a, sPD. 

American $hdd 
Atlantic tamead 
Bay anchovy 

Gear Code: Oblique Tucker Trawls ~ 67 
Di screte Tucker Trat'll s '-' 6S 
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t.i32m1. : 
.,02.21:1 
1~2~!:l0 
3'h~6.H 

" H .. 23 
~G50111dB 

<l38.a, 
120'ii.3:' 
1510.'H 
13CC",u'f' 
gil::." 1. 

U&.J2 
35:.li" 
&:'0.5Q 

l0.23.Gl 
1C 19. 89 

186.35 
1533.52 

22:J.20 
65.0':1 

53'3.dil 
1,38.26 

1390 •. 31 
2,3C1.65 

1215.40 
11:17.",3 
523.05 
!'~9.10 

1B3'J.41 
135.'11 

1318.6':1 

~:i.~~~ 

~~fl~j 

Silo 18 
Ji2.21. 

3'5.19 

20" ,f,:, 
3:'<! • at: 

13 .28 
',2. Sir 

117.EO 
1::1.51 
21<'. '> 1 

.2. /.,; 
1217.9!. 

': 'I,,:: 0 

172. '<tl 
,34.56 

5,,1'.::= 
c;=.~~ 
IIl.H! 
EJ.81 

221.01 
131: ... 6 

3~3.13 
11.3.1.3 
723.lfC 

::J::i.2'1 
~1~clb2 

281'. H 
lf13." :s 

'J'S c <lib 
SH.<,;.:I 
~0~.2'; 
1je.~ ~ 

2:j.2-1 
::J}.I:! ~ 
iO:! ... !{ 'j 

ti.i9nl~. 

fOC:oC.:i 
:w:iCc: U 
U205:: 

~ 3 6'41 0.3 
<: 541 a~ 
S ;:.:.i 0 
]52or.!O 

'=StlG<~9 
~R 2 .. 0 C 

H:5\;.'H 
E3e.e:<; 

1.20e;.Ji:J 
rlf::'.;;l 
l:!j1~~ 19 
<:33.TCJ 
~bc4: 

2320'" il 
'192. ,:. 
'>1 G • .:I Q 

ecc. 'J2 
184.110 
211. ~~ 
1.1'.9.1'.6 
85.0'J 

j5'3.-:I:2 
10 j. £, S 
Hl.15 
1 ~5. j:l 
Hn.6~ 
105.15 
::tl2. 0 Ii 
54.~q 

1417.31 
50':1 ... 2 
=1:1 a • .2 2 

;!."iC 
2.1'> 0 

1 a ~ ~I ;r 
':.2<; 

2201 i!; 

100:: ;; 

b.£.~ 

'.5.?3 

31.'+1 
11.1 :2 

1.5C 

E.£O 
2e.'i1l 
~2.12 

l=.OJ 

- -
.: 
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r 

11/JO/"4 PAu~ ~ 

r lOtie CON( 

CON (DISON GEAR COHFARI~C~ sruDY 
r !:lSCRU[ TJ<HlS 

SPECIES khlTE FERCH 

r --------------lLN NJ./1000 CU. ~.,------------------------

TASK ISo IiIIIER SAI'IPl E OUR NO .Kc:TER VOLUME 10 T III TOTAL f::lSr UlC LIFE 

r SAHHE G(AI{ SEG I'lLE DATE TIM1: (lUN' REVS. (C U. 1'1.) EGGS LARVAE YOLK-SAC l:::lK-SAC JUI/~NIL:: ~ TA:;::: 

- ------ -------- -------- -------- -------- -------- -------- . ------- -------- --------
0540215 65 J .H tl4I06/20 020" 5.0 IHH 381.58:31 .00 &5.52 2.(2 G2.~O 

r 05.0211 65 3 .H 84/06/20 0221 5.0 111366 ~93.1E90 .00 U9.:i':l 2.:" U7 • .55 

05UHCJ 1:5 3 .H 84106/20 02 .. 9 5.0 60 .. 2 211.2560 .00 56.!) a 56.80 

05U211 65 3 3 .. 8H06/2E 21H 5.0 9026 295.50:8 .00 3.3H 3.ll! 

r 05 .. 0213 65 ,} 3" 84106/H 2138 5.0 9i50 31 1.1319 .00 3.15 3.15 

05 .. 0215 65 3 .!4 8"/061 H 2211 5.0 16139 "07.2096 .00 .00 

05..0219 65 3 31f 84106/H 2252 5.0 128H 374.115" .00 .00 

r- 05' OU2 65 3 :H 81t/06/2 E 2326 5.0 U31S :l93.2E5" .00 .00 

05" 028" 65 3 :H 84106/26 2351 5.0 14410 !9".U12 .00 .00 

05"03"~ E5 3 .34 8410110:1 2035 5.C 13142 385.8841 .00 21i.::ll 28.J 1 

( OS"0!50 65 3 3" 8 .. /011 a ~ 2052 5.0 1.3830 33£ .. 9831 .00 18.09 lA.OO; 

OS"0.!52 65 3 .!4 84/071 O~ 2108 S.O 12410 366.46~3 .00 13.611 73.68 

05U:!= .. 65 3 .H 84/011 O~ 2126 5.C 133 .. 0 380.5693 .00 13.14 13.14 

r 0540356 1:5 3 31t 8"'01l0~ 21"6 5.0 13161 318.1:14'1 .00 31.13 31.13 

05"0.!58 65 3 3 .. 8"'01l0~ 220" 5.C 13621 38"."129 .00 <:86.15 2116.1: 

0540!60 65 3 34 84/01102 2225 5.0 13966 388.6355 .00 1311.1t8 138.1f8 

( 0540.362 65 3 !4 84101l0~ 22 .. 3 5.C 13201 318.70=6 .00 311.59 .!l1.~Cj 

0540208 65 3 ~5 84/06/2 C 0041 5.0 1312~ 371.S1.39 .00 140.31 131.12 ".1:1: 

0540:210 65 3 :!5 84/06120 010/t 5.0 IJ~86 388.81 !8 .00 118.29 118.2~ 

( o 54 0~12 65 3 ~~ 84106/2& 0132 5.0 1'1058 389.1215 .00 105.20 10::1.2 C 

05110265 65 3 .!5 94/06/2 E 042" 5.0 13955 387.2'310 .00 7.15 1.15 

054 a 2~ 1 65 3 35 8410G/2E 0"'3 5.0 16~e 260.2119 .00 11 • .)3 11.53 

r 05.02,,9 65 :3 .35 84/06/2E 2037 51.0 HL58 390.6H9 .00 2.56 2.56 

054 0" a 4 65 3 36 8,*,06/1~ 2356 5.C IJ2H 379.229.3 .00 52. ,.. 5.27 47.46 

0540206 65 j .!E 84/06/20 OOl!:! 5.ll !J610 38,+.1'321 .00 3'3.04 2.60 36."" 
0540252 65 3 36 84106/2E OlSA 5.0 UH9 :3d2.0!:19 .00 L5.70 15.10 

0540" 53 65 :3 .!E tl4/06/H 0211 5.C 10606 3.32.26::1 .00 6.02 6.02 

0540:<55 6') 3 .!E IH/06/2E 0233 5.C 12':159 315.0'320 .00 8.00 8.00 

r 0540257 65 3 .310 84106/21: 0250 5.0 10:132 339.0E10 .00 14./5 14.;:: 

OS .. 0259 65 3 36 8410e./2E 0310 5.0 1.38ll 386.1726 .00 1.16 1.16 

05 .. 0261 65 3 31: IH/06/H 0333 5.0 13112 317.3425 .00 5.30 5 • .30 

05 .. 0263 6} 3 .H 84/06/2E 0'01 5.0 12185 362.6189 .00 13.79 13.19 

05U,310 65 3 :!E 8lf/01l0! 0031 5.0 ISOla .H'J.6E95 .00 351.1:10 .357.80 

0!;i .. 0!~2 6~ 3 .!E 84101l0! 0055 5.0 1.3161 386.1234 .00 2!l1.22 2= 1.22 

05"0~7~ 65 3 36 84/01103 0122 5.0 HOll9 387.1'06.1 .00 26'3.82 'f,'7.~2 

05 .. 0317 65 3 3E 84101103 01"0 5.0 13291 319.91:<4 .00 191.38 191.38 

05/t0!19 65 3 3E 84/07/0! 0155 5.0 130H 317.12"9 .00 116.61 116.61 

0540150 65 3 31 8410bll,) 2101 5.0 H8U 397.92'30 • GO 10.05 10.05 

0540l'J2 65 3 31 84106/1<; 2130 5.0 13622 384.3481 .00 163. :n 150.·HI 13.01 

05401911 65 3 31 84/06/to; 2151 5.Q 13125 311.53116 .00 259.5/s 50 •. D 20j .16 5.30 

0540220 65 3 31 fH/06/2~ 2120 5.0 5102 200.5913 .00 4.~9 ".99 

05/t0228 65 3 ! J iI/t/06/2!: 2139 5.C 15043 399.1126 .00 22.;)2 22.:;2 

0540230 65 3 31 84106/2: 2205 s.c 11111 30\3.9052 .00 2.91 2.91 

,. 05 .. 0232 65 3 :3 7 84106J2~ 2224 5.0 139H 3i18.1905 .00 5.14 5.14 

05402H 65 l 31 IH/06/25 22/t2 5.0 50lt! 118.58'32 5.EO .00 

05"023" 65 3 .37 84/06/25 231" 5.0 lJ555 383.4111 .00 .00 

0540238 65 3 .31 84/06/25 2J30 5.0 H515 395.H19 .00 5.06 5.06 



- - - .. - - - - - - - - - - - - - - -
.r 

IInCH4 !JAGE 
r lCr..C ''.It.C 

CO~ £OISON GEA~ COM.Aril~C~ STUDY 
I::ISC .. £1£ TFHlS 

SPECILS ~HITE FtHCH 

r --------------(IN ~O./100a Cu. P.,------------------------

TASK 110 I'IIHR SAKPl E {)UI< NO.METEd I/OlU"IE TCHl TO TAL fOST ldC lIft 

r SAI'IFlE (£A~ Si:Li MILE DATt: TIME (HHH REVS. (CU. M .1 EGGS lAHIiAE rOlK-SAC ~ClK-:i.AC JUII~'iIL£ !: J ;lG~ 

------- -------- -------- -------- -------- -------- -------- .. _----- -------- --------
054 O.'lll 65 4 42 84/06/21 2136 5.0 150S6 J'J9.a241 .00 262 • .:.2 :;:;2 .... 2 

0540~1:' 65 '+ ~2 84/06/21 22Q 1 5.1l 15613 J8:'.0062 .00 667.52 661.52 

0540:311 65 .. '1'< Ii'll 06/'< 1 '<221 5.G 131164 ~82.2600 .co 4'31.04 "l17.0~ 

0540J..,0 b';;i 4 42 a4/01l0~ 233d 5.C 1J'+16 381.610':1 .00 ldJ./tl 18 J. 43 

0540~':16 1.5 4 '1:< 84/01l0~ 0111 S.O 1581':1 '105.42~4 .00 23 .... ~2 ;<.H.32 

05401 E:2 6:> .. 4~ 84/06111! 2228 5.0 12501 J68.0'l'35 .00 '35.10 95.10 

05'1016& 65 4 4:3 IH/06/11! 2J20 5.0 1:5168 378.1(jS2 .00 8S.'31 5.25 1:14.02 

0540! 1 '3 65 4 4J 84/06/21 2250 5.0 14134 3%.903'3 .cc J1.13 31.13 

0540~21 65 4 qJ 84/06/21 2318 5.0 12964 375.1667 .00 1 JO .61 130.61 

i1540.!23 &5 4 43 8'1/06/21 2355 5.C 15319 401.'16~" .00 Ull.61 Idl.bl 

054 a ~ 25 6S 'I 4,3 8410b/2E 0016 5.0 14163 3iO.92SS ~.12 36S.71 365. ,., 

0540j21 &5 '+ 4,3 M/0612f 0050 ~.O 13152 31i6.01e2 .00 165.S0 165.~0 

0540.!2'3 65 'I '13 84106/U 0114 5.0 12136 311.&906 !l0 .11 69i.51 6'79.51 

aS40!S'2 E05 " 4~ B"/OllC~ 0002 5.0 IJ250 319.3UI:I .00 192 ... 5 192.45 

05'+0 !'i!4 65 .. 'I! 84/07/011 oa47 5.0 15017 400.00J2 .00 J!l5.00 38:5.00 

0540158 65 " 44 84/06/18 2111 s.o 143:la .592.5421 .oc 109.51+ 10'1.54 

r' 05..01100 65 '+ '14 114/06/18 21'+tI 5.0 128no 313. '3D.!" .00 .31+.17 .H. 11 

05"0~Jl t5 .. H 8H06/2E 013S 5.0 IJ:l03 315.1H2 2.66 369.i3 3109. ';I ~ 

OS"0~33 65 4 H 8'+/06/2E 020 a 5.0 14986 399.2111 .00 131.11 131.11 

,r' 05"0!.35 65 .. 45 8'+/06/21: 0224 5.0 14431 393.8593 .00 1161.13 1167.l:! 

054 a 151 65 " 'It 114/0b/ll! 2038 5.0 14BH 391.91(5 .cc 22.",,2 22.62 

05'+03.31 65 " 'Ie 64/06/21: 0245 5.0 13009 37S.8350 1.<;8 1319.73 1319.1.3 

r' 0541l~H &S " H 84/06/H 0323 5.Q 13;)83 363.8,356 .oe 200 .&0 2ao.GO 

05403'12 65 /I qe 8"/061 H C33,) s.t 12195 362.8::00 .00 ').B.51 '3 :31.!:J 1 

OS40:!44 /;!;) 'I, H 8~1 06/21: OHI 5.D 11041 .!·<n.UC9 .00 lI7li.lf) 414.4<; 

O~"O'!'It 65 4 'If 8H06/2e OH6 5.n 1J56'iJ !83.6:59 .00 1,;,1.11l .33.1! e 121.21 

051+ 0 1,3'1 1;5 5 '11 84106/17 DOJO 5.0 illS 2'38.2310 ~ .3!:! 53.65 6.11 'f6.;;it 

05 .. 0 143 65 5 '11 d4l0&/ll 01.17 :a.o 'IlHi 15Q a:6D90 .. 00 6.h4 &.G~ 

05'1 a 1'1& 65 !l 41 84/06/17 0206 5.0 10423 328.3168 24.J1 S.14 9.14 

05401::0 65 5 n 84106/11 OJOO 5.0 15038 399.6I:'3S 2.50 130.01 2.50 17.56 

054015'1 6S 5 '11 84/06/11 0'102 5.C 186'11 409.25H. .00 100.18 100.18 

0540138 6S 5 'Ie; iH/06/16 23S'I 5.0 100S8 333.3685 12.00 6t1.99 68.H 

0540132 65 5 ~c 841061 IE 2236 5.0 113.1'3 358.3812 .00 22 • .32 2.7<; 19.53 

0540135 65 5 =u !:SHOG/H 2:'20 5.0 10059 PO.21<:9 3.12 137.'11 18.14 118.67 

o 51t 0 118 ISS 5 51 84/06/IE 0210 5.C 12005 359.5506 .00 19.'+1 13.71. 505~ 

OS4D lIS £:5 S 51 84106/IE 0223 5.0 4592 164.52!8 .00 6.08 G.OE 

05'10122 65 S 51 8'1/06116 0303 5.0 3614 133.36J6 1.50 29.,:)9 29.3'3 

OS'I 0123 65 S 51 84/0Ei/IE 0320 S.o "003 144.6~18 .00 !It.56 3'1.:)6 

05"0126 65 5 51 84106/16 0'106 5.0 4880 114.0619 5.75 22.9tl ::i.1S 17 .2'1 

05HitH 65 5 51 84106/IE 0417 5.C 56&0 199.21:73 . .00 30.11 5.02 25.0':i 

0540130 65 S :1 84106/IE 2146 5.0 lJ9'+2 388.J'l1:l0 .00 36.05 36.05 

0540114 105 5 52 84/06/1E 0101 5.0 9582 309.1205· E.41 1'3.'11 S.10 9.70 

05'10 115 65 5 .. ~ 84/06/H 0111 5.0 J7'l3 135. H35 1.31 1".7,) 1.~7 7.31 
~'" 

05'1 C Ill .. 65 5 53 84/0b/l!: 2131 5.1 8912 293.9203 .!.40 23.d2 6.80 17.01 

0540106 £:S :; c. 8lt/06/152207 5.0 3811 138.0832 .cc 188.2'7 Hl.O~ 1.24 

OS4 0107 E5 5 c: , I:I4IO&/1~ 2241 5.C 4838 172.618'1 .00 69 ... ., 69.'19 

05'10112 65 S 84/06/IE 0004 5.0 3655 132.1073 105.50 22.61 15.01 1.5'1 
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CISCR£TE fl'AlilS 
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lll~OIl'~ t'.<Gt. 

--------------(IN N~./100a tu. ~ •• ------------------------
TASK' RIUER SAMPLE D~R NG.~[rER VOLU~E 
SAM~lE GEA~ SE~ M:l[ JAi~ ftK( tMI~J Ri~S. (CU. M.I 

]cr~l IOYA~ FOST L![ lIfl 
lGGS ~AHWAE rCL~-SAC .CL~-~.C JUV~NIlf ~"~~ 

r 

(' 

(' 

r 

r 

(' 

r 

(' 

" 

a'j1f0~t5 

:l5402H 
C5~021'9 

o 5~ (I 211 
o 5~';;:2 1 j 
05'\ 021:; 
C ':llf 0 2 l'S 
05 .. 0:<"2 
05/f C;<<;4 
05 b O.!4 c 

il :J'IIJ ~:: a 
054 il'!~J 
054('l~5" 

OS1f03!:b 
05Q~3:;c' 

c5IfO!&G 
;)54031:2 
() 54020 Ii 
il;j'+02lC 
:::540::12' 
054:l2£.5 
054C2t:l 
0511:26'3 
: 5'1 C.2:~· 
054!:2~S 

G5<t !!252 
054025J 
~5~n2=5 

0540251 
D540,5'5 
o 5402£:1 
C51f 02&.3 
CS40.!70 
11540.!72 
0540375 
0540!1l 
051fC~lCj 

OalfO 1'30 
051f0l0;2 
05401'31+ 
0540226 
0540:<28 
051f023O 
0540232 
0540234 
051t0236 
0540238 

65 
6:: 
65 
ISS 
C7J 
65 
~5 

6:' 
6~ 

6~ 

6~ 

6~ 

65 
65 
~5 

65 
65 
6= 
ti5 
65 
65 
65 
6~ 
65 
b5 
65 
65 
f5 
=5 
f5 
65 
£:5 
65 
65 
65 
65 
65 
65 
65 
65 
65 
105 
65 
65 
65 
65 
65 

3 
.3 
J 
.5 
.:I 
.1 
3 
.3 
3 
J 
3 
3 
.3 
.3 
J 
l 
.1 
l 
3 
3 
3 
3 
3 
::I 
::I 
:5 

;, 
.3 
3 
3 
3 
:1 
3 
3 
3 
.3 
3 
.3 
J 
.3 
l 
.3 
.3 
.3 
.3 
.3 

J~ aQlObl2C C20~ 
54 a~/06/2C :221 
3~ ij4/0bl2C :l2~9 

3q 64/a6/2~ 21:~ 

J4 04/06/2£ 2138 
~q A~/O&/2~ 221t 
~4 a4/0612E 2252 
~~ 84/0h/2E ?326 
3q B~/ObI26 2351 
34 Bq/07/0~ 2C3~ 

~4 a4/01/~~ 205~ 

3q 8~/07/~~ 21Cd 
3~ 84/07/02 212E 
34 84/C7/C~ 2146 
~q d4/07/04 2204 
J~ &4/07/C2 2225 
3~ 84/07/:2 2243 
35 8~/06/2G 00~1 
3= 8~/0~/2C C10~ 
.3= a4/0o/2C 0132 
3= 84/C&f2~ ~424 
~= a4/~6/2E :~4J 
35 ~q/06/2E 2031 
3b B4/0b/l~ 2356 
3f 64/0&/2't OJ15 
3= 84/0bl2t O:SS 
.3t B4/06/2f 021: 
~e 84/06/2! Q233 
.3c 8~/C612E Q2jO 
3E g4/CSl2E 031~ 

3E 84/Gbl2E 0333 
3f 84/06/2E 0407 
36 84/07/03 0037 
3E 81t/07/0! 0055 
3£ 84/011C~ C!22 
3t 84/0l10! 01~0 
36 8~/01103 0155 
31 84/C6/1~ 2101 
31 84/0b/1S 2130 
31 84/06/15 2151 
!1 84/06/2! 2120 
!1 B4/0&1,~ 2139 
31 84/06/25 2205 
!7 84/06/2~ 2224 
31 64/06/25 2242 
3i d4f06/2: 2314 
31 84/06/2: 2330 

5.t 
Sill:: 
5.0 
5.0 
5.C 
5.0 
5.C 
j.C 
5.0 
5.0 
5.0 
'5.0 
5.~ 

5.0 
5.0 
5.0 
5.0 
5.: 
5.~ 
:5.: 
5.C 
5.~ 

5.0 
5.0 
5.0 
::i.0 
:J.O 
5.C 
~.~ 

5.0 
5.0 
5.0 
~.o 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.C 
5.0 
5.0 
5.0 
5.C 
5.0 

-------- ------_. 
;'3H~ 

lql&i& 
61142 
502& 
'195CJ 

1(,I.H 
12894 
H.H5 
IH10 
in .. ;;: 
13830 
12HO 
U.HO 
13161 
13£.21 
IH66 
112(H 
1312ili 
13986 
1:.'1058 
13855 

76if1 
HUt! 
1.5244 
1.361il 
1311Q'J 
lQ61l6 
1.2959 
10332 
13B1.3 
15112 
12185 
15038 
13161 
l~JC'3 

132'37 
13091 
H843 
13622 
13125 
S1a2 

15043 
BI71 
11919 

501B 
13555 
14575 

3IH.5BH 
3'.io5.1£'I0 
211.25£.(I 
2'33.5053 
.511.1.519 
,.01.20.,6 
3H.ll:« 
39J.2E:4 
!9".U:12 
385.llclfl 
386.<:s:n 
366.46a 
380.56':13 
,578.1!t;' 
38,+.4129 
381306355 
378. 7D:6 
311.513<;1 
ld8.B 138 
389.1215 
3H. 29 10 
260.2119 
.li9 a • 6 4!Ii 9 
3H.22''tJ 
JS4.:;'~21 

::!82. 0: TS 
.332.2521' 
:75. CS:!O 
.!.!1e.;. ~e 4:-
386.7126 
371.,3 425 
362.67E9 
:399.61:35 
.31i6.12!~ 

~e9..ll!O 
319.972~ 

311.12'19 
3'H.'J250 
3a~.,He1 

311.5306 
20a.5'373 
39'3.11 ~6 
343.9052 
3!!8.79C5 
178.5SS2 
383.4717 
395.H19 

_.---._. -------- -.------ -------- -------- --------
.,0;: 
.oc: 
.00 
.00 
.00 
.CO 
.c: 
II:J: 
.or; 
.DO 
.oc 
.cc 
.00 
.00 
.00 
.00 
.00 
.00 
.co 
.co 
.~c 

.IJC 
III:!C 
.OC 
¢o: 
.00 
.00 
.00 
.Gr. 
.GO 
.00 
.00 
.00 
.to 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.to 
.00 
.00 
.00 
.00 
.00 

.co 

.00 

.Ji;! 

.0: 

.00 

.00 

.::0 

.~o 

.:0 

.:lC 

.00 

.00 

.00 
.o!: 
.::c 
.OJ 
.0:: 

2 • .,5 
.OG 
.00 
• 00 
.00 
.ao 

ll.lcl 
.:a 
:ll::cr 
.DJ 
.00 
.00 
.00 

2.6:1 
.00 
.00 
.00 
.00 
.00 
.GO 

1.:J4 
7.tH 
1.'15 

.00 

.00 

.0 0 

.0:) 

.llO 

.00 

.00 

2.65 

13.18 

2.6:1 

1.::>'1 
2.60 
7.95 

5.2C 

- -
'i 
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r CISCKUE fIi':";,S 
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SAKfL[ GEA~ SE~ ~IlE D~rE r:~~ I~!~I ~E~S. (CU. M.i 
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r 

r 

r 

(' 

( 

r 

( 

,. 
(' 

,-

(' 

r 

r 

(' 

(. 

( 

" 

:i;:,o!IO!D 
C'a"JJ':l~ 
:l'J40!17 
O':l't :J':<;: 
05~::!"o 
054!lb2 
D:J'tJ166 
0540':1'.: 
0540.!21 
054 (j .!:!3 
0540~25 

0540~21 
0540:::<9 
0540!'>;:: 
054 c: ~'3t; 
DSII 0 1'::11'1 
054011:.0 
a54C!31 
0541:':3.3 
ll5~a.3.35 
115't1H51 
C511f1l.!37 
OSQ·O!'I1 
OS40.342 
.:154 0 ~" .. 
05~·0.3H 
(!54~1!<;; 

0540 1 ~j 
0540146 
a SU 150 
05.0. 0154 
054 C1.38 
0540132 
05 .. 0135 
11540118 
054011<;; 
0540122 
054 a 1,,3 
C540126 
054 C 121 
aSH 130 
0541: IH 
054 a 115 
0540104 
0540106 
0540107 
0540112 

IES 
65 
~5 
£5 
1:::-
65 
"-5 
£:: 
65 
65 
65 
65 
lOS 
65 
65 
65 
E::) 
65 
E5 
65 
65 
65 
65 
65 
65 
65 
65 
65 
1:5 
65 
65 
65 
65 
&S 
1:5 
(;5 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 

t; 

I< 
4 
It 
4· 
4> 
!~. 

'< 
4 
q 

It 
It 
It .. 
4 
~ 

'" ~ 
~ 

4 
/I> 

4i 
'i! 

'* 4 

" 5 
~ 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

42 
0112 
~2 

'12 
q2 
r,J 
~J 

43 
it! 
~! 

Ii.! 
II! 
It! 
43 
'l:3 
H 
q~ 

4~ 

H 
It:: 
H 
H 
'IE 
H 
~,; 

411: 
41 
ttr 
n 
41 
41 
'IS 
!:c 
!:c 
=1 
~l 

51 
~1 

~1 

=1 
=1 
",
~~ .,
-~ 

" .. 
50! 
~.! 

Sl.}/atd2' 2l.Sb 
8Jl.I/0&127 220i 
IH/CI&/21' 222f 
ij.:;/CUO:: 23Sl't 
1'1'11 0 11 :: 4 0111. 
/:l4/0&f!E 222b 
!H/Uol E 252;; 
l:l4/Go/21 :<250 
84/0612? 23H 
8l+/06/2 i 2l5~ 

84/06/:;e 0016 
il4/06/2E 005e 
8lf10612E OHIt 
l:I4/011C'i 00C2 
841:;710Q :;O'H 
841C6/1l! 211 7 
8'1/06/1 E 2145 
8'1/06/2(' 0138 
dlflOS/2E e21l: 
8HO&12e 1l22'i 
MIC6/liE 2a3 f! 
dljltlil/" I: 0245 
8'flD6/2E 0323 
8'fl/06/"S !J3H 
841/061213 OH: 
S't/:;&I2E ::~0i6 

84/06/17 ::Hll 
(j,;li~6/l1 ~11.'?' 

84/06/!10206 
B'l10&/11 0300 
84/06/110'+02 
84106/IE 2354 
SI+/06/1 f 2236 
84/0&/11" :1320 
84/D6/lE 0210 
a4/0G/lE 0223 
84106/IE 0303 
SHaG/lE 0320 
84/061 H 0'+06 
84/06/le DU 1 
84/06/lE 2H6 
84/0bl if 0101 
8Q/06/H Dill 
M/06/1~ 2131 
84106115 2207 
8,+/06/15 22H 
8H061 H 0004 

:i.O 
~xO 

5.0 
=.0 
;';cC 

:! 1"': 
" . -.~ 

;Jet 

5.t: 
S.G 
5:.~ 

5.0 
5c: 
5.': 
::i.0 
5.0 
5.0 
S.t 
5.C 
5.0 
5.0 
5..: 
!:i.e 
~~~ 
5¢:: 
5.0 
5.0 
5.0 
S.C 
~.O 

5.0 
5.0 
S.C 
5.C 
5.0 
5.0 
5.C 
s.~ 

5.0 
:J.O 
5.0 
5.0 
5.C 
5.1 
5 ~ .... 
5.11 
5.0 

-------- --------
15056 
1 J~ 1'J 
lJ~6'Il 
1!l'o 112 
:513:';1: 
125: ., 
:.51.55 
1~l3tt 

12%" 
1.5.H'1 
1'1163 
13152 
~,:nH. 

1.325 a 
15071 
1/1:5:;3 
128SD 
13:10::; 
H'H6 
H431 
14AH 
Z:SOD'JI 
1.'l53.1i 
12195 
11(11;7' 
!J;;GCJ 
':1135 
4~.'" p 

lC'I2.3 
15038 
186'1 
106513 
11'139 
10059 
120JS 

4592 
J6H 
'iOOl 
'1880 
5660 

11942 
9582 
31'13 
IIH2 
38ll 
4818 
~6S5 

::~'1$tl2'fl 

.liaS. 0:62 
31-\2.260C 
38:'.61 C'il 
"0':h"2~'t 
365.0<1'35 
':P'1m::' 492 
.1"6. ':i [: .'':1 
.375.1£61 
QQ1.'jS5tq 
':'30 .. <;;,55 
38&.0102 
.11 1.6'3 C6 
379. JUS 
'lOG. 00:52 
~'i!2.S'l21 
Hl.'lO!'I 
:n5.1H2 
J'>9.211l 
39 .. 5.8593 
3'l7.'JIO~ 

:n5.835:J 
.:i83.83% 
]62.85ClO 
~U. 42 cO) 
~1l3.65::" 
2'18.2.:HO 
1.50 .. 6::Q:J 
J28.3168 
J'1'1.66'35 
'109.25£6 
3J3.3685 
358.3812 
320.21'39 
l59.~5U6 

IH.S"!8 
·133.l636 
144.6518 
11,+.0619 
1'39.2E13 
JaS.Hall 
lO'J.1205 
135. H~5 
293.7203 
US.OBl2 
112.678% 
132.101.l 

--_.---- -------- -------- -------- -------- --------
.0:: 
.1): 
.OJ 
• 00 
.00 
.Co 
.CO 

Ifr~ 

ItDJ 
~on 

.<::0 
rCD 
.ll;) 
.00 
.00 

• 00 .:0 
..,~ · ~~ .Jle 

.OD 

.00 

.00 
~CO 

• .0: 
.0:: 
.. DC 
.00 
.00 
.00 
.00 
.00 
.oe 
.00 
.CO 
.00 
.00 
.co 
.OD 
• '0: 
.00 
.00 
.00 
.00 
.00 
.OC 

2.~a 

.00 

.ao 

.00 
.0:: 

l 0.0 1 

=.2':i! 
Z. l2 

.00 

.oa 
5.l2 

.::10 

.00 

.00 

.ae 
22. ;13 
1 J III ~¥ 

• a a 
2.:3 0 
1.62 

.00 

.~~ 

.::10 
.J'! 
.00 
.O~ 

4C.2~ 

6.&4 
.0: 

21.52 
't.ae; 

J6.00 
2.19 

l0'3.311 
11.12 

.00 
22.49 
27.65 

.00 
S.1l2 
7.1:1 

29.11 
22.10 
21.22 
14.48 
.H.15 
lfS.21 

2.,:)0 

lO,lH 
:1 .. 2': 
a •. ,.:2. 

.l.cL.! 

: 7. H.'! 
U.H 

2.5:0 
7 ~ ,2 

'-le.H 
6.S4 

21.52 
,+*35 

l6.CO 
2. Ii 

109.30 
2.18 

22.<+5 
13.83 

5.1)2 
7.!.'! 

2'3.11 
14.7 ! 
20.41 
H.4e 
3'+ .15 
45.21 

5.C5 

e.l'! 

I!. 1;:3 

1.:n 
6.8G 

- -
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ll/Hl/f'l f'ilGi Ij 

lO~C CJI'OC . 

CO~ £Ot~ON G~AR COMr~KI~C~ STuuY 
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-- ____________ llN NJ./10CO C~. ~.I------------------------

TA SK ~ HIlER SAMP:..[ O;JR ~C.I'4ETER 1I0LUI"E TCttL lOtta. FOST lul ( LIFO: 

.r SAMPlE Ii£A" ~£G I':LE :lATE TIME <MUo) REVS. (CU. 1'1.) flitS LARI/A;: rOlK-~AC YeLK-SAC JUII'::"JlL[ ~ T ~:..i 

------- -------- -------- -------- ... _------ -------- -------- -------- -------- --------
05~Q21~ 65 J !41 M/06/2C 020'1 'j.C 1 JIfl4 381.'58.31 .co .00 

C!:J40211 (,5 l .!'1 S4l/06/2~ 0221 !5.C 1'1566 ;'35. H'Ia .00 .00 

CI'5Q021S ':5 l ."!4 84106/:<[ 024-3 5.0 6a42 211.2'560 .co .00 

054·0211 65 .1 34 6./06/H 21::'1 s.c 'J02& 2<;5.S()'!:A .eo .00 

C 540213 65 5 !41 84/0£>12£ 21Jll 5.C 9'750 311.1.H9 • CO .00 

o ~'iC 21 ~ 65 J !4I 9Q/Obl2£ 221 t 5.0 16ll':! "IH.20% .uO .00 

05/f0215 £5 5 .H SHOb/2€ U52 5.0 128H 3H.115/f .co .00 

C5/f02~2 1:5 l !Il IH/061 H 2326 5.0 14H5 !'!i5.2654 .co .00 

l15.Q~t!'+ 1:5 :5 ;!4 84106/H 2351 ::.c H41D .3-.1,..2U:l .;)0 .00 

05U~H 6!J l ~4 8,.,071 O~ 2035 5.0 l.5H2 38S.88H .oe .00 

r C540';50 65 j .3'1 8'1/01/02 2052 5.0 13850 .HI6.98.U .00 .00 

0540~52 65 3 .H 8'+/011 0 4 2108 5.C I 2'1l a 366.46~3 .00 .uo 
05'10~::4 65 5 .H BH01l O~ 2126 5.0 1334!J 380.56<;3 • co .00 

r 0540:!56 65 5 ~4 8'11011 C2 2H6 5.0 13167 318.1349 .oc .00 

054 O~5R 65 .3 3q 8'1/01/04 2204 5.0 13627 384.41129 .00 .00 

054':~£.O 65 3 ':4 1)'1/011 C4 2225 5.0 13966 !8a.63~5 .00 .O(l 

r !l~HO:!62 65 j ':4 84/01lC~ 2H3 5.0 1J201 .31 B.1 a ~6 .ot'! .00 

054 :12Ca 65 J 35 84/C6/2t OH 7 5.0 13128 311.51J9 .Oll • a 0 

o 5'f e21 0 65 .3 35 ii'l/:6/2: :n04 5.0 IH8i6 :!fJS.61!8 .UU .(;0 

r 0540:!12 ':5 3 35 5'1106/21: IlU2 5.0 1'1058 J1!I9.1215 .OC .00 

0540265 65 l 35 84/Cl6/2t£ Cl't2(1' 5.0 Ulll55 J~?2Sl0 cD: .00 

:l54IJ21f:7 65 .3 35 a4/00/le OHl 5.0 1698 26(1.2119 .00 .00 
,.. llSq· 021":9 1:5 J ~5 il'i/::6/2E 20::11 5.0 Hl:!B 39J.6~~'5I .DC .00 

cr54-0~04 f:S .3 ~€ 84/QEdIS 235 .. ::a: 1.!I2H 3H.22~l eGO .Oll 

054 D:it 06, 65 J 36 114/06/20 11015 5.: 13",10 384.1'i121 .110 .00 

C541l252 &5 :3 ~(; ®4/06/2E 0158 SaC 13449 3B2.0:B .0: .00 

(l5~0~5! 65 l 3E &4106/2E 0211 S.{ 10606 3.32.2627 .ell .00 

051; 0255 65 l 36 84/06/2e 0233 5.0 12959 .H5.0921l .OQ .un 
"'!'i4 r:::~1 55 3 3E 84/C6/2t£ C25:l 5.l: 10932 339.0811) .CO .00 

054025'3 65 3 .3f 8lt/06/2£ 0310 5.0 131:113 386. ni!6 .OC .00 

05402d &5 5 .H: 1l'll06/2E 0535 5.0 13112 371.3425 • CC .00 

0540263 &5 3 36 8H06/2£: 0407 5.0 12185 3&2.6189 .00 .00 

054 0310 65 3 36 84/01/0:! 0031 5.0 15038 399.6£:95 .00 .00 

05'10312 65 3 ~I' 8'1/0110:! 0055 5.0 13161 386.1234 .00 .00 

0540375 65 J olE: 8'1101103 0122 5.0 1'10Q-J 389.1'165 .00 .00 

0540 :!11 65 3 ~E S4/0ll0;! QUU 5.0 1329; 379.9124 .00 .OC 

054031'3 65 5 31£ S4/011030155 5.0 13091 .111.12Q9 .00 .00 

tl54Cl'JO 105 .3 .n 8'1/06/1S 2101 5.0 1'1845 5'17.'1250 .00 .00 

0540192 65 5 31 84/06/1 S 2150 5.0 13622 584.Hel .Oll .30 

05401'34 65 5 31 8'1106/lS 2151 5.0 1.3125 311.53C6 .00 .00 

0540226 65 5 .n 8"/06/2~ 212a e.c 5102 200.5513 .00 .00 

0540228 6:) 3 H 8'i/06/2~ 2139 5.0 15043 3'H.l126 .00 .00 

0540230 65 3 H S4/06/2: 2205 5.0 11171 3/fJ.9C52 .00 .00 

0540232 65 3 .31 8lt106/2: 2224 5.0 15'379 388.1905 .Ot! .00 

054023'1 65 3 ~ 1 8'1/06/2~ 22lt2 5.0 SOld 118.5dS2 .CC .00 

05'10'<:36 65 J J; 84/06/2: 231'+ 5.0 13:;55 385.'1117 .00 .ClO 

05'10238 65 .5 3 ~ 8410bI2: 2j31l 5.0 14575 3'35.3419 .oe .. 00 
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COi, EJtSON G!:AR C01'!I'tl-!:SCII SWC'; 
:::rSCili:ll TRHLS 

SPECIES AIlANT IC 'C~C~O 

________ -- - -- - ( I:>i CII,). Illl 0 :J C.J. I'!.) - - - - - - - - - - - - - - - - - - - - - - - -

TASK ~ ~[WER SAMPLE JUR ~O.~£'ER VOlU~[ 
S,AI1H£ (EA" SEG "HE :lATE HME. (MUd Ilt:US. (CU. P'.) 

Ie TeL Hlr;..... FOST LI C Uf!:.. 
EGES LAHWAE rOLK-~~C r~L~-$4C JUWE~lLi ~rAGE 

o ~~ :J21~ 
Q 5~ C 211 
0:'4021 'l 
05" (l;; 11 
C;,'t C;: 1.3 
05~n215 

!J 5~ C 2 7':l 
054 :J~(;2 
ll5"C2<''' 
C54C.!41l 
054C~::O 

05"O~~2 
0540':;'4 
:I540l=6 
D5"O!;,8 
054:l36J 
<lSi; ~ '",? 
c: 5'1 anB 
05'1;:;; l!l 
::tl4H;a2 
C5'H2f5 
C5'102H 
::S .. 02£:'J 
a Sq 02!H 
D!JH121lb 
\:5'11]252 
D54!l2!J3 
8 5'~ 0255 
0540251 
0540255 
0540261 
05<+ o 2£:3 
OS40!10 
0540!12 
0540!15 
054 a! 11 
0540!1S 
05401'10 
o 5~ 01'12 
ll5'101'14 
0540226 
054C228 
&54 C2.3Cl 
::540232 
o 54ll;;3 ... 
0540236 
0540238 

65 
65 
65 
65 
65 
65 
b:l 
::'5 
65 
65 
65 
65 
65 
65 
1':5 
105 
{,') 

65 
65 
65 
65 
65 
f5 
65 
('5 
65 
65 
~5 

65 
1:5 
65 
65 
65 
65 
65 
65 
E5 
65 
65 
65 
65 
65 
65 
E5 
65 
/,5 
65 

J 
.} 

J 
3 
J 
J 
..3 
.) 

.) 

.5 
J 
J 
~ 

J 
:5 
J 
3 
3 
.3 
j 

.3 
l 
3 
l 
1 
l 
3 
:5 
J 
::J 
3 
3 
3 
3 
3 
3 
J 
3 
3 
3 
3 
:5 
J 
3 
3 
j 

3 

~4 84/~6/~C 02~4 
~~ d4/06/2C 0221 
~. 84/06/20 024'l 
3" 94/0b/2~ 21C4 
~~ ~~/06/2€ 2138 
3~ 84/~&12E 2211 
3q o4/~&126 2252 
3~ S./~6/2E 2325 
34 84/06/26 2351 
3' e4/07/0~ 2035 
34 84/07/0~ 2052 
~~ 8~/07/C4 2108 
~q a4/n7/0~ 2126 
~q g4/~1102 2146 
!4 84/~1IC~ 22~4 
34 ~4/0?/0~ 2225 
34 84/07/C2 2243 
3~ a4/Cbl20 3041 
~5 8'f~6/2t 0104 
35 84/06/20 C132 
35 64/06126 Cq2~ 
35 dQ/06/2E C~4l 

3~ S4/06/2E 203P 
36 84/06/:~ 2J56 
~~ ~"U&120 0015 
~E 84/J&/~£ else 
3E 84/8E/2E 0211 
~~ 3~!D6!2~ 0233 
3E 84/D6/26 0250 
3£ 84/06/2£ 0310 
36 84/0612£ J33J 
3£ 84/0b/2E 0407 
!£ 84/07/03 0037 
36 84/01103 0055 
36 84/07/03 0122 
36 84/01103 0140 
3E S4/011t! ~155 
31 B4/06/1~ 2101 
31 84/C6/1~ 2130 
31 a4/06/1~ 2151 
31 84/0612~ 2120 
31 ~4/06/2: 213q 
31 64/06/25 2205 
37 84/06/2: 2224 
31 84/06/2: 2242 
!1 H4/06/2: 2314 
31 84/06/25 2330 

5.~ 

5.0 
5.C 
5.0 
5.0 
5.0 
~co 

5.0 
~.O 

5.C 
5.0 
5.C 
5.0 
5.0 
5.C 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5. C 
j.e 
5 ~ 
.~ 

5.J 
" r -.~ 

5.: 
=.J 
5.0 
~.O 

S.G 
~.O 

S.C 
5.0 
5.C 
5.0 
" . ~ ... 
5.C 
5.0 
5.(1 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
S.C 

-------- --------
1~H4 

HJ66 
6042 
9026 
9950 

1&139 
12894 
l'i.H5 
1'1 '17 0 
13H2 
lJd30 
12'+1 0 
1.33'10 
L5167 
1.3621 
13%6 
1.12(17 
13128 
13986 
14D58 
U85S 

l698 
lH3B 
IJ24tli; 
~ 36:l:l 
1344:;1 
:0606 
12':15'3 
103.52 
IHU 
13112 
12185 
15038 
1.3 761 
1'1 (109 
13291 
lJ!lH 
1't8~ 3 
13622 
13125 

5102 
15043 
11171 
13979 

5018 
13555 
14515 

3Ml. 58 ~ 1 
!SJ.1I:'30 
211.2560 
2~5.!:I0:8 

317.1319 
401.20"6 
314.11:4 
!'3,'j.2E54 
~'i4.2E 12 
385.1:11:1111 
386.'3831 
361' .. 46::3 
380.%93 
31R.13'19 
384.412'> 
3111:1.6~:5 

318.1056 
311.5739 
381»' is l!iS 
.:l89.7215 
387.2911l 
26C.211'51 
3S:0.6~'i'31 

,]1'9.22;3 
3i:'if.1S;a 
~£2. C~1'':> 
j.:!2.26"l' 
3?S= :"12:1 
339. OB 10 
3li6.1726 
371.!425 
302.612'3 
~'39.6f.,5 

385.1234 
389.11163 
31'hS124 
311.l2~9 

3'31."2"0 
38'.3'181 
:511.5.!C6 
20().5'313 
.H9.1l26 
!Q3.90:2 
3:HI.7905 
178.58':>2 
3flJ.4111 
!95.H19 

-------- -------- -------- -.------ -------- --------
.00 
• ecr 
.ca 
.~~ 
~~ 

• v," 

.co 

.00 
8:: 
.00 
.00 
.00 
.OC 
• 00 
.00 
,..... " 

.ea 

.00 

.00 

.00 

.00 

.00 

.00 
.0:; 
<:Ie 
.1.t1J 

• O:l 
.l:(J 
err. 
,..,," 

.CO 
.00 
.cc 
.00 
.CO 
.00 
.tC 
.CO 
.CO 
.00 
.00 
.00 
.00 
.00 
.00 
.oc 
.OC 
.00 

.00 
2.5" 

.1l0 
10.,2 

116.'05 
.00 
.00 
.00 
.00 
.00 

'35.(,1 
278.34 

5.2f, 
31.13 

2''H.U:' 
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APPlNOIX 3~1 

INCLINOMETER DEVELOPMENT 
- ." __ -<I 

1.0 INTRODUCTION 

A medns of medsurinQ the inclination of the net ~outh of a Tucker 

trawl in tow was c;pvelof,led to determine thE'! effective net mouth 

area. An electronic inclinometer was adapted to measure net anqle 

under various tow velocities. 

2.0 DESIGN 

l~e device (Siler 1983*) c01sisted of a pendulum fixed to a preci~ 

sion potentiometer enclosed in a PVC casinq (fiqure 3-1~l). The 

casinq ViaS filled vJith silicone oil to protect the potentiometer 

from [flO; sture and to da'flpen pendul um movement. On-deck readi nqs 

were obtained usinq a digital ohmmeter wire~ to ~he potentiometer. 

A rotation of gO" corresponded 'CO a chanqe of 2S00 ohms on the 

potentiometer. 

3.0 CAI,IRRATION 

1\ bench cal ibratlOil of the instrument was condl'cted to determine 

~"hethet~ a linear relationship existed betwe?n tile observed anqle 

and a correspondinq inclinometer resistance valle recorded by the 

ohmmeter. The unit was rnounted in a frame wi'.:h anq'le qraduations 

in 10° increments and rotated throuqh a series of anqles yielding a 

corresponding set of resistance values. A linear correlation 

between the two values was determined (1"2 ~ 1.00), establishing a 

means of measuring net mouth anqle durinq a sanplc tow. 

-f:Siler~5 J~rL~ 1983. Descri)tion or a trawl handlinq structure for 
a bow-fished Tucker Trawl. ProQ.-Fish Cult. 4S(4):217-220. 

3,~ 1 ~1 

La,dcr, j\latusky f§'" Skelly Engineers 
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Preliminary surveys conducted on 22 and 26 June included mountinq 

the unit on the net frame and conductinq a series of to\'JS at a 

depth* of 10 m at tow velocities** ranginq from 1.0 to ~.5 m/sec . 

Net angle, wire angle***. and boat speed were recorded. Linearity 

was evident between net anqle and correspondinq wire anqle and 

between net anqle and boat speed. Use of the linear relat:onships 
made possible the measurement of net mouth angle based on boat 

speed or wire angle. 

A third calibration survey was conducted on 26 October to refine 
the net mouth angl e measurement techni que. The inc 1 i nometer was 

mounted securel y to the Tucker trawl frame and rotated through a 

series of angles in the same manner described for the bench test. 

A series of nine angles with corresponding resistance values was 

measured four times. This resulted in a favorable linear 

correlation with a coefficient of determination (r2) value of 0.997 

(Figure 3-1-2). As in the previous two surveys, a series of tows 

was conducted at a depth of 10 m at tow velocities ranginq from 1.0 

to 2.1 m/sec. An additional 46.8 kq was added to the Tucker trawl 

frame durinq two of the four trials to correlate with the procedure 

used during the actual speed tow survey. Net speed was recorded in 

addition to net anqle. wire angle. and boat speed (Table 3-1-1). 

li nearity between net angl e and wire angl e and between ret anql e 

and boat speed still yielded a strong correlation (Tables 3-1-1 and 

3-1-2). However, the linearity between net anqle and net speed was 

most favorable, with an r2 value> 0.98. Determination of net 

mouth anql e was accompl i shed usi ng the net anql e vs the net speed 

*Net depth monitored using the wire lenqth vs angle relation 
ship. 

**Tow velocity measured at the surface with a GO Model 2031 flow 
meter with a GO Model 2035 MKIII on-deck readout unit. 

***Angles measured with a Wildco (No. 65) line/cable inclino~eter. 

3-1-3 

Lawler, Malusky ffif Skell~i Bngineers 
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TABLE 3-1-1 

I REGRESSION ANAt.YSIS or 
NET ANGLE VS WIRE ANGLE, NET SPEED, OR ROAT SPEED 

I 
FOR STANDARD TUCKER TRAWL --- " . 

I 
.- - -- -.-

WIRE ANGLF RFSISTANCE .. NET ANGLE VS vs NET SPEED VS BOAT 'SPEED 
TRIAL No. (K) ( 0 ) ( 0 ) (m/sec) (m/sec) -

I 1 8.73 30.0 44 0.9 1.0 
8.59 35.0 50 1.0 1.1 
8.44 40.0 57 1.2 1.3 

I 
R. 'tI 411.5 65 1.4 1.5 
8.14 51.5 72 1.6 1.8 
7.97 57.5 73 1.8 2.1 
7.97 57.5 14 1.8 2.1 

I 8.10 52.5 69 1.6 1.8 
8.25 47.5 65 1.4 1.5 
8.39 42.0 60 1.2 1.3 

I 8.57 35.5 50 1.0 1.1 
8.65 32.5 46 o.q 1.0 

2 8.65 32.5 48 0.9 1.0 

I 
A.54 37.0 51 1.0 1.1 
H.42 41.0 59 1.2 1:4 
8.?6 47.0 64 1.4 1.5 
8.07 54.0 /0 1.6 1.8 

I 7.96 58.5 73 1.8 2.1 
7.95 58.5 '13 1.8 2.1 
8.09 53.0 70 1.6 1.8 

I 
8.25 47.5 64 1.4 1.6 
8.38 42.5 60 1.2 1.4 
8.58 35.0 50 1.0 1.1 
8.61 34.0 47 0.95 1.0 

I ----
Reqression Analysis: 

I Comparison Samples (n) = 24 24 24 
.y intercept (aO) = 9.H23 9.357 9.271 

I 
slope (a~ ) •• > -0.025 -0.782 -.n.638 
Coefficient of Determination (r ) = 0.974 0.990 0.977 

I 
I 
I 

3-1-5 

I 
-------
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linear relationship -illustrated in Fiqure 3 .. 1-,3 for tows conductE'd 

at 1.0 m/sE'c with the standard net and ~iqure 3-1-4 fJr tows 

conducted at > 1.4 m/sec using the Tucker trawl with 46.8 kg of 

added weiqht. 

4.0 A~PL1CATION 

The development of the inclinometer was necessary to obtain the net 

mouth angle of the 1.0 x 1.4 m Tucker trawl. From the above rela

tionships (Sect-jon 3.0), the followinq formulas l>Jere developed to 

determine net mouth area: 

h·cos(34S.809 - 36.171(9.357 - 0.782(O.026873·G.0. revs/time)))w 

Areas = effective net mouth area durinQ a standard tow 

h - vertical measurement of net mouth ~ 1.41 m 

(0.026873 0 G.O. revs/time) 

;.: net vel oc ity 

9.~~7 - O.7R2 

~ net anqle vs net velocity (Fiqure 3-1-3) 

345.n09 .. 36.171 

- net anqle vs resistance relationship (FiQure 3-1-2) 

cos - geometric function of the net mouth angle 

w = width measurement of net mouth 

~-1 .. 7 

tal,vicr, Matusky I~ Skelly Eng-ineers 
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APPENDIX 3-2 

TOW SPEEn CO~'PARISON STUDY 

LENG1H-FREQUENCY INFORMATION BY SAMPLE 

1.0-rn? EPIBENTHIC SLED AND 1.0=m2 TUC~(ER TRAWL 
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APPENDIX 3-3 

TOW SPEED COMPARISON STUDY 

1.O-m2 EPIBENTHIC SLEO AND 1.O-m2 TUCKER TRAWL 

COLLECTION INFORMATION BY SAMPLE 

Gear Code: Standard Tucker trawl = 65 
Weighted Tucker trawl = 7? 

Weiqhted Epibenthic sled = 64 
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l't'l613 

1335 
la.H~ 

'H\'+~ 

9.Stt'l 
10.H~ 

H.H 
12136 
10283 

9325 
10228 
12217 
161b5 

9 iH:I 2 
11189 
11901 
%90 

11305 
11'3'+8 

'H61f 
lil';21 
12180 
Hob oj 

11 b':l9 
111 j7 

95'111 
II H!i 
10S06 
11898 
11110 

'H'J6 
103~,* 

10565 
90110 
9':153 

1261'* 
12J2:1 
110% 
10318 
12075 
11011 
111616 
11120 
12bbS 

290.4Cjl~ 

2H;.CI:;;~ 

j06.4il6<; 
"Q2.235~ 
2S0.aSH 
211.:;1~";I 

2E11.!:u50 
2:1.a.5G 
2 71.l:;~~ 
2:3.:202 
H1.E29: 
216.3.35" 
2:0.:':Illi 
2H.E5H 
32<;.5202 
1f.34.'I02= 
26S.:59:! 
316.1:062 
Jl<;.'S112 
260.3-;91 
l03.199t 
321.0BO 
2£1.1':2'.i 
265.:191 
32l.:!135 
400.112= 
3U .1£:,,;; 
JOO.E:'H3 
251.f19€ 
J22.15H 
211:.5534 
319.135! 
2se.~5H 

2£.l.24d2 
218.:<'13" 
28.3.<;1310 
2'l'l.CGll 
261.'161.3 
3'1O.:!3dc! 
331.::!116 
~ge.l"31 
21l.215<; 
J24.'I31o 
2SS.EcH~<: 

2a5.~ti41 

298.1::281 
3 .. 0.~465 

--------------clN ~O./100d CU. H.)------------------------
TOTAL r~TAL ~Jir Lit LIFE 
E~G$ L~~~A[ YOLK-SAC Y0LK-SAC JLV~NIl£ ST~~~ 

-------- -------- -------- -------- -------- --------
99.B3 

.00 
• il 0 
.co 

322.87 
11 53.76 

.00 
282.00 

~.bl 

.00 

.00 
3.62 
.00 
.00 
.00 
.00 

tl2tj.61 
'HB. !)q 

56.25 
lO~.69 

.00 
.00 
.00 
.00 
.00 

174.-:15 
1'8.76 

10~.b7 

.00 
15.52 

.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.il ° 

.00 

.00 

.00 

.00 

.00 

.00 

.0 ° 

.00 

.00 

.uo 

.lO 

.00 

.00 

.oJO 

.00 

.Oil 

.00 

.00 

.00 

.110 

.Oll 

.00 

.Ou 
.00 
.00 
.00 
.UO 

3.11 
.OJ 
.00 
.00 
.0:) 
.oc 
.0 ° 
.00 
.Oil 

205.81 
62.55 
410.1" 
15.51 
35~C;" 

104.32 
o03f1.1l 
13!>it .,.;~ 

Ii 2 .21 
8".51 
It 3.bO 

115.1f1 
I11f1.1d 
"10'1.51 
10~O.l't 

:1'19.IJi 
85.21 

3.11 

205.81 
62.5:) 
"0.19 
l:>.'n 
3:>.14 

fb'l.32 
oJ3,.11 
Uolt.65 

d2.21 
£5'+.51 
43.60 

115.1f1 
lHI.H 
410').51 
10.,0.14 

j J'}. ,ll 
8~.21 

-



.. - -
Ll.loC Cr,I\C 

r 

fA SI< & 
SAMf'lE GEAr< SE;; 

-------
055u2t.3 6q j 

055JJ2be 6'+ 3 
05502Q7 6'1 3 
05:J02::U bij 3 
o S502~4 64 j 

o 5502~6 104 .3 
0550251:1 6'+ j 

OS50204 0'+ 3 

NO.St.MPLL~ = 102 

.r 

(. 

r 

r 

- - - - - - - - - - - - - - -
121U3/a, PA~E 18 

~C~ ~DISON GLAR COHF.~lSO~ 5TUDY 

1'<1 ~t.R TOol sP SIII'IPLE ilLJri 
"HE HliS) DATE TIME (1'1 IN I 

--------
n I.R e'l/H/2,S 0315 '1.0 
n 1.1'1 1:'1107/25 01135 3.0 
~I 1.3 E~/01l24 22Jt: !.o 
31 1.9 e4/()7121i 2323 3.0 
31 1.'1 1:'+/011:<5 0048 3.0 
~ 1 2.0 fiji 01125 0 U2 3.0 
031 2.0 1:4/07125 0153 3.0 
31 2.2 1:-./07/25 OJ2A 3.0 

£prSlNTI1IC ~li.U 

~~iCI~S B~r A~(~O~t 

NO.MEIER VCLLKt: 
Rt:lIS. (ct.. M.l 

-------- --------
'1501 2;,t:.r;o3JC 

1660':1 He .'!~ij~ 
111 .. 0 " H1.HJ: 
ltld37 SOE.:<Ol.! 
12125 325.1:35= 
113411 3lS.£<j'+:2 
U 367 3a5.4E51 
'H6'; 254.4501 

--------------(IN 
rOTAl TOTAL 

[(;GS L .. ~ U AE 
.------- --------
1 .. 50:<.36 '1020.50 

914.61 10,,7./,13 
1 di!. 53 5163.2'3 

6163.411 .)302.S'.1 
19761t5.75 3115.01 

e31 <;b. 09 35'J7.Ql 
71573.36 j:l54.5H 
e016".56 't73J.Ol 

NO./lOGO Cu. M.)------------------------
P0ST ~IC LIrE 

tOlK-SAC YJLK-S4C JL~L~IlE STAEE 

";)20.'50 
lOH.aJ 
~"3.29 

3502.99 
311:'.01 
3'5;17.41 
'lJ5't.53 
4163.01 

): 

-
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r L08C CONe. 12/06Jelf PAGE E 

CON EDISON GEAR CO"f~RI~O~ STUDY 
r- WEI C:HTED TUCK ER TR~lool 

SPECIES A_ CSA SF 
(" 

'. 
--------------(I~ NO./IOOO CU. H.)------------------------

TASK '.s. HU£R TOW_SP SAMPL E OUR NO.HETER II CLlHE ICTAL TOTAL POST l U:: LIFE 
r SAMPl ~ SEAR SEG '" lLE ClY S) DATE TIME C MIN) REVS. (Cli. M •• EGGS LARVAE rOll<- SAC YOLK-SAC JI..VEt.JlE SHIGE 

------- -------- -------- -- ------ -------- -------- -------- -------- -------- --------
0550155 12 J n 1.8 I:lf/:l7I1S 22~9 3.0 11649 28" • .,~0" .00 .00 

r- 0550158 12 3 :!1 1.8 1:11/07118 233~ 3.0 119:18 2B'O.1IIf461 .00 .00 
0550169 12 3 :!1 1.9 EII/01l19 01119 ~.o 12276 2.8 ~. ;~81t .00 .tll 
0550112 12 J :!1 1.9 ell/07l19 0223 3.0 1226. 283.;572 .00 .oe 

r- OSS 0 116 J2 J 31 1.9 1:4/37119 030~ 3.0 13018 2l''ii.~.HII .00 .00 
0550181 12 J :!1 1.9 H/:lTl19 0359 3.0 12976 219.E50f4 .1l0 .00 
()550165 12 3 ;1 2.0 E4I07l19 CO::8 3.D 12990 27'.i.~'I1l .00 .00 

r- 055 a lllll 12 3 31 2.0 EltI07l1'3 0118 l.O 121100 28:2. ': Ctl6 .00 .co 
0550178 12 3 31 2.0 E4/01l19 0325 3.0 13612 273.1858 .00 .00 
0550211 12 3 :!1 1.1t ell/01l23 2239 11.0 13091 3'; E. ~II 0 a .GO .00 

r 0550212 12 3 37 1 •• ell/01l2l 221f9 11.0 12ft33 35f!.I:Hl .00 .00 
0550231 12 3 ~ , 1.lI e4l01l24 0228 11.0 H162 311f.J93': .00 .00 
0550235 72 3 37 1.11 elf/07l21f 0331 11.0 14053 314.1285 .00 .00 

r 0550236 12 1 :!} 1.1f EII/07l21f 0~1f2 1f.0 15083 31e.~063 .00 .00 
0550239 12 1 :31 1.4 e4/01l211 OU3 1f.0 172j2 373.~655 .00 .00 
0550216 12 3 37 1.5 E'lI()1I2J 2!:!4 11.0 14193 314.'SH~ .00 .00 

r 0550221 12 3 :!J 1.5 fij/01l2'o OO.! II: 4.0 14319 37::. H91 .oa .00 
055021d 12 J ~l 1.6 1:4/07l2l 2355 11.0 HBS J76.;0()O .00 .00 
0550226 12 J 31 1.6 elf/G7I211 0135 1t.0 1'1322 37S.Eella .00 .00 
0550210 12 1 31 1.8 84/:)7 123 2229 3.0 12108 281. q 06 a .00 .00 
0550:<13 12 1 ~1 1.8 eIl/01l':::5 2;(1 3.0 12':122 28C.tJ82 .00 .00 
0550223 12 .; 31 1.8 e1l/01/21f 0058 3.0 14315 264.'1240 .00 .00 
0550232 12 J :!1 1.8 1:4/Cl7I211 0241 3.0 U565 214. ~CIl5 .00 .00 
!l550'::Jl 12 3 :!l 1.8 84/01124 030:: 3.0 15055 251.4;j2 a .00 .00 
0550237 72 3 37 1.1:1 8'1/01124 0:!4'!i 3.0 13%3 26 '.i.; 150 .00 .00 
055!l~'i2 72 J :n 1,,8 E4/07l24 01153 3.0 1444 7 262.405c .00 .00 
0550215 12 3 :!1 1.9 Eli/01l'::3 2~<:J 3.0 12459 282.H:!lj • CO .00 
0550220 12 3 31 l.~ 1:1;/01124 00'::3 J.1l HHO 2f. 1. r.1'H .00 .00 

r 0550'::27 12 3 :5 , 2.0 EII/01l2li OH~ 3.0 14169 266.H21 .00 .00 

r NO.SAMPLES = 16 

r-
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Lose CONe· 12106/e4 PAGE 3 

CON EDISON GEAR CO"F~RISO~ STUDY 
r STANO~RO lUCKE~ TK~~l 

SPECIES ALeSI! SF 
r 

--------------(I~ NO./IODO CU. H.)------------------------
TASK" RIVER TOW_SP SAMPLE CUR NO.METER V ClLI1E lCUL TOTAL POST lJ IC LIFE 

r SAMPLE GEAR SEG '" ILE CHIS) OATE TIME (MIN) HEllS. (ct.;. H •• EGGS l~RIIAE rOlle-SAC JuL t<-S~c JUIIEhlLE SUGE 

------- ------ -------- -------- -.------ -------- -------- -------- ------.- -------. ----.---
05::.0063 605 4 41 1.0 f~/O&129 2205 5.0 Il340 38o.~cq~ .00 .00 

r 05:- 006£ 65 ~ 41 1.0 H/06/29 2242 5.0 1400~ l!l !i.lH~ .00 5.1'1 5.14 
05'50010 £:5 .. '11 1.0 flf/06/29 2!~6 5.0 14525 39 If .1!34.1f .00 .1l0 
0550013 605 4 H 1.0 E4/06no OCOl 5.0 14126 3JO.e071 .00 .00 

r 055001b 65 4 '11 1.0 e4/D6/30 OOH 5.0 U863 381.~t!-J2 .oa .00 
C 5500 18 65 .. H 1.0 E4/06/!0 0105 5.0 13629 384.'1388 .CO .oc 
0550086 65 " H 1.0 E4/06130 021j2 5.0 13049 :H6.42U .00 .Of) 
05500tl8 65 " H 1.0 E~/06/30 0303 5.0 12393 3&6.18l'1 .00 .00 
0550092 £5 4 H 1.0 E4I06/:30 03e2 5.0 11915 35 J. 55:3 0 .00 .00 
05500'14 65 " 41 1.0 H/06130 04I1'! 5.0 11195 341j.38H .00 .00 

r 0550108 65 3 31 1.0 B4/071 06 0315 5.0 6524 226.C268 .00 .00 
0550113 65 3 37 1.0 elfl01l06 o'loe ~.O 13067 31E..E.811 .00 .00 
0550115 1:5 3 ~1 1.0 BIfI071 06 O'l:!O 5.0 11184 3Te.:H80 .00 .Oll 

" 0550118 65 3 ~l 1.0 e4/01106 0503 5.0 13151 311.5053 .00 .00 
0550104 65 3 :!1 1.1 elf/01lC6 Olsa ':.0 10313 325.':046 .00 .00 
0550101 G5 3 31 1.2 B4/01/06 02.3 5.0 IJ20'1 318.1340 .00 .00 

r- 05500'11 65 3 :n 1.3 B4/01l05 21'11 5.0 11153 355. C<1 13 .00 .00 
05500Q9 65 3 !1 1.4 elf/Oll C6 0102 5.0 126lfl 310.1':18:< .00 .00 
055015. E.5 3 !1 1.0 e4/01l18 221i6 5.0 13139 311.132e .00 .00 

r 0550151 65 .3 !1 1.0 B'I/llTl18 2323 5.0 12582 365.2584 .00 .00 
0550160 65 3 31 1.0 84/01/18 2355 5.0 12693 l11.ClS! .00 • 00 
0550161 E5 .3 !1 1.1 1:4/01119 0121 5.0 1211J5 312 •• 503 .00 .00 

r 0550111 65 l !1 1.1 S4I01/1'1 11200; 5.0 12108 371.;iS3t; .00 .00 
0550113 65 3 !1 1.1 e4/01l19 0233 5.0 14221 391. ~823 .00 .00 
0550119 65 .3 31 1.1 1H/01l19 0!~5 5.0 13 098 37J.1394 .00 .oc 
05501/!2 65 3 31 1.1 1:4/01119 0'109 5.0 a693 39 E. ~ 08 1 .00 .00 
0550163 65 3 .31 1.2 84/01119 OO~5 5.0 13118 318.<1'123 .00 eOO 
0550111 65 3 !1 1.2 8'1/01119 0314 5.1l l't254 391.5491 .00 .00 
0550209 1:5 3 ~1 1.0 e4/01123 2213 5.0 1! 312 365. e 33 3 .00 .00 
0550222 65 3 31 1.0 e4/01J24 0041 5.0 12129 311.~815 .00 .00 
0550230 65 3 31 1.0 elf/01l21j 0215 5.0 14136 3'H.5231 .00 .00 

r 0550234 65 3 !l 1.0 e4/01124 0314 5.0 15 .. 32 402.El15 .00 .00 
ass 02 38 65 l :n 1.0 E1i/07/2,+ o401f 5.0 15932 '+06.0925 .0 a .0J 
0550241 65 J :31 1.0 t!'I/OlI2 .. OHO s.!! 15961 '+05.1127 .00 .00 

("' 0550214 65 3 31 1.1 84/01123 2310 5.0 122'+ a 36~ .HE8 .00 .00 
0550219 65 3 .31 1.1 84/01124 0010 5.0 12801 372.e%e .00 .00 
0550211 65 3 31 1.2 E1f/01/23 2~45 5.0 13126 371.~1i51 .00 .00 
0550225 1:5 J ~1 1.2 fltl D1/2 4 D 121 5.0 12541 3&8.E%;i .00 .00 

NO.SAf1PI..C:S = 38 
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r 

r lose CONe 12106/e4 PAGE 5 

CON EDISON GEAR CO~FPRISOh STUDY 
r STANDARD lueKE" TRP~l 

SPECIES ATl~NJIC TO~COO 
r 

--------------lIN NO./1000 cu. ".1------------------------
TASK & HilER TOW SP ~AHPLE OUR NO.METER VCLutE TCrAl TOTAL PO:;T l;XO LIFE 

r SAMPLE GEAR SE .. IUlE (MIS) DATE TUtE (flU,!) REVS. (cu. H.) EGGS LAR\lAE YOLK-SAC YOLI(-Sr.C ..JlIIENIlE SHGE 

------- ----- --- -------- -------- -------- -------- -------- -------- -------- --------
0550063 t5 .. o\l 1.0 H/06/2" 2205 5.0 13340 .580.~69~ .00 ltO.lE. 11t .36 

r 05~00E.6 65 .. H 1.0 e4/06/29 2242 5.0 14009 38S.l4E3 .00 .00 
0550070 65 4 4. 1.0 H/06/29 2336 5.0 14525 194.I'H .. .00 12.66 12.66 
0550073 65 4 H 1.0 e4/06130 0001 5.0 14126 390. ~011 .00 .00 

r 0550076 £5 .. o\l 1.0 e .. /06/30 OOH 5.0 13d63 31n.3892 .00 .00 
0550018 65 .. o\l 1.0 e4l06/30 0105 5.0 13629 384.438e .00 .00 
05500H 65 .. 41 1.0 E41 06/30 0242 5.0 130 .. 9 lH.4241 .00 26.!:i1 26.51 

r 05500~8 65 4 41 1.0 H/06/:!0 0303 5.0 U393 366.1814 .00 43.6:1 "3.6'3 
0550092 65 4 o\l 1.0 E4/06/30 0352 5.0 11915 351.~530 .00 27.<;4 21.<;4 
0550094 65 " o\l 1.0 f.4/06/30 OlllS 5.0 11195 .544.38H .00 23.23 23.23 

r 0550108 E.5 .5 31 1.0 Elf/07lt6 0315 5.0 6524 22E.026f .00 "4.21f 4~.::~ 

055011-, 65 j 31 1.0 EIf/OlI06 0'108 5.0 13061 376.E817 .00 31f.51 ~'1.!:i1 

055P 11 1 65 3 31 1.0 8'1/07106 0430 5.0 1318" H8.!1BC .00 15.86 15.136 
, - 0550 1 ~ J 65 3 31 1.0 f4/01l 06 0503 5.0 13151 311.5053 .00 H2.E3 142.89 

055010-\ 65 3 J7 1.1 8"/01106 0158 5.0 10313 32S.50H .00 21t.55 ~".~5 
0550101 65 3 31 1.2 84/01106 0243 s.o 13209 .51B.131f0 .00 58.05 5e.09 

r' 0550091 E5 3 n 1.3 flf/Oll C5 2141 5.0 11153 35!:i. (213 .00 1".08 14. 011 
0550 0'39 65 3 ~1 1.'1 8"l101/C6 0102 5.0 12641 .HO.198:O .00 2.10 2.10 
055015 .. 65 ;; 31 1.0 E4/07/18 2246 5.0 13139 311.132£: .00 ItS.Ol '15.01 

r 05501 !57 £5 3 !1 1.0 84/07118 2~::3 5.0 12582 365.2581f .00 5.42 =.4~ 

0550160 65 .5 ~1 1.0 E'l/OllI8 23!55 5.0 12693 311.U83 .00 13.'11:\ U.48 
05501';1 65 3 n 1.1 E4'07/19 0121 5.0 12185 372. 'ISO! .00 16.11 16.11 

r 0550111 65 3 ~1 1.1 84/01/19 0209 5.0 12108 311.~534 .00 5.3'3 " ~~ - .... ;, 
0550 173 65 3 31 1.1 84/01119 0233 5.0 14221 3S1.!5&2! .00 51.07 51.01 
0550119 65 3 31 1.1 81f/01119 OJ35 5.0 13098 311.139" .00 159.09 1~~.0C; ,;: 

(' 0550182 65 3 31 1.1 84/01/ 19 O"OS ~.O 14693 3%.5081 .00 2.52 2: .: 2 

0550163 65 .5 31 1.2 84/071 19 0035 5.0 11178 318.:<923 .00 52.in 52.81 
0550117 65 3 31 1.2 81f/Ol/19 0314 5.0 H25, 391.5"91 .00 'H .85 91.1i!:i 

r 0550209 65 3 31 1.0 E"/01/~3 2213 5.0 12312 3E.5.b~33 .00 .00 
0550:022 65 3 31 1.0 8 ~I 01/2"l 0 0 If 1 5.0 12129 31l.~e1!5 .00 .00 
0550230 65 3 31 1.0 84/01/24 021!:i 5.0 H736 3'H .5231 .00 .00 

r 055 e234 65 .5 31 1.0 81f/01l24 0314 5.0 15'132 402.Bl5 .00 .00 
0550238 6'i 3 31 1.0 81f/07/21f 0"04 5.0 15932 406.0925 .00 .00 
055021tl 65 3 :n 1.0 84107/24 u .... o !i.a 15361 ~O!'.1l21 .00 .00 

r 0550214 65 3 31 1.1 E4'01l23 2310 5.0 12240 363.6168 .00 .ilu 
05~021C; 'E:5 3 ;H 1.1 elf/07/24 0010 5.0 12801 312.E:%': .00 .00 
05"i 0211 65 J .!1 1.2 1!4/01/::3 2:!4~ 5.0 13126 .51l.~451 .00 .00 

r 055022; 65 3 31 1.2 Elf/07121f 0121 5.0 12541 .56E.E:9E:O .00 .00 

r NO.SAI4PLE5 = 38 

( 

r 
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r lose CONe. 12106/B4 PAGE 1 

CON EDISON GEAR CO"F~RISCA STUDY 
r ~EIGHTEO TUCK£~ TRP~l 

SPECIES STRIFEC BASS ,. 
--------------(I~ NO./IOGO cu. M.J------------------------

TA SI(, .' filVER TOW Sf> SAHPl E OUR NO.HETER VCLLHE TOTAL TOTAL POST LIe LIF E 
r SA MPlE GEAR SEIi ~IlE (IUS. DATE TUtE OtlN' REVS. (CU. H.) EGGS LARIIAE l'OlK-S~C YOLK-Sole JlJlIEN ILE SHE 

------- -------- -------- -------- -------- -------- _._._--- -------- .------- --.-----
0550065 12 ~ H l.~ E~/06/29 2,,30 1f.0 12395 35B • .!36'.i .00 '+04.65 1t04.65 

r 0550068 12 4 H 1.4 E4/06/29 2307 4.0 12H~ 362.~252 .00 1+66.11 '16;.17 

0550071 12 4 H 1 •• E4/06/29 2:!H ~.O 13510 .nO.l1H .00 216.15 216.15 
0550072 12 4 H 1.4 E4/06129 2.!!:8 4.0 15129 318.eDO<; .00 116.'31 116.'11 

r 0550015 12 ~ '11 1.4 eH06nO 01130 '1.0 H222 315.1'I0C .00 186.60 186.60 
05500b2 12 4 H 1.4 E'I/06/30 0156 ~.O I.Hll 365. H'4" .00 105.41 105.41 
0550085 12 4 H 1.4 (4/06/30 0232 4.0 14093 37'1.3181 .00 104.11 104.17 

r 0550089 12 ~ 41 1.~ E4/06/30 0320 4.0 11513 l1D.6U1 .00 137.60 137.00 
05500<;0 12 'I 41 1.~ (4/06/30 0333 4.0 12929 l6 •• !:620 .00 13.12 13.72 
05500'>3 72 ~ 41 1.~ e4l06/30 0409 ~. 0 12411 35S.~812 .00 ~ 1.15 41.75 

r 055006~ 12 4 41 1.8 E'l106/29 2218 3.0 13159 21e.2081 .00 1768.~6 1168.'10 
0550061 72 ~ 41 1.8 H/06/29 2256 3.0 13103 21S.00e .00 189.it6 11!~.q6 

055006'i 72 4 41 1.8 Elf/Oo/2,) 23211 ~.O U265 277 .~830 .00 602.21 602.21 

r 0550DH 12 • 41 1.8 H/06/30 oca 3.0 13555 2H.410,)E .00 291.53 2 n .53 

0550071 12 ~ Ij} 1.8 H/06J.!0 0052 3.0 13562 214.~:34C .00 11&.65 116.55 
0550019 12 ~ U 1.8 e'l/06130 0117 3.0 11138 284.2934 .00 it5.13 '15.73 

r 0550083 12 4 41 1.8 H/06130 0205 3.3 13366 312.0950 .00 230.10 230.10 
05500t!1 12 4 41 1.8 fII/06/30 025:< 3.0 12123 283.'i91E .00 14.00 14.00 
05500':11 12 ~ 41 1.8 f.lt/06/:30 0~1I2 3.0 11098 2eJ.:<92~ .00 45.e9 45.8C; 

r 0550095 72 4 41 1.8 EH06/30 0'132 5.0 10658 281.~068 .00 14.65 14 .65 
0550109 12 J ~l 1.4 84/071 06 O:.'!H 4. a 1J943 373.4D93 .00 40.11 ~0.11 

0550111 12 J ~1 1.1t E~/01l06 OH8 4.0 14720 311.41545 .00 H.7'J 31.19 

r' 0550116 12 3 31 1.4 S4/01106 0414 3 4.0 12503 359.6810 .00 25.02 25.()2 
0550119 12 3 :.'!1 1 .... ell/01lC6 0513 '1.0 3529 130.2614 .00 23.D5 23.03 
0550106 72 3 :n 1.6 84101106 0222 '1.0 H722 371.41618 .00 ,+7.65 1f1.69 

, ~ 055005B 12 3 31 1.1 84/07106 0050 4.0 11211 3'fD.EC41 .00 H.El 1'1.61 
05500<;6 12 3 31 1.8 e'l101l05 2137 !.O 10836 2B2.~351 .00 11.',5 17.95 
0550100 12 3 31 1.8 84/011(6 0115 4.0 1'+692 317. !51C .00 21.20 21.2 C 

r- 05~010J 12 3 31 I.B e4/01l06 O14B 4.0 14158 311.=899 .00 121.83 121.8~ 

05S0110 72 3 31 1.8 f'l/01l06 0331 3.0 13046 279.1222 .00 42.99 42.9'1 
05';)11112 12 3 :.'!1 1.8 e4/01lC6 0400 3.0 12114 281.!121 .00 21.32 21.32 

r 05501 \4 12 3 .31 1.8 Elf/07l06 0423 3.0 12456 282.E164 .00 56.60 50.00 
0550111 12 3 31 1.8 S~/01106 0452 3.0 869~ 260.268E .00 4').95 4':1.':15 
0550105 12 3 37 2.0 tl'l'07lil6 !i2IO 3.0 11f 083 2£1.E841 .00 126.S2 126.9;: 

r 0550101 12 3 31 2.2 e'l/01l06 012E !.o 13360 216.~96S .00 H.60 1':1.';0 
0550102 12 3 31 2.2 H/011C6 01~'3 3.0 13556 2H.!98E .00 I1B.51 178.51 
0550152 12 3 !l 1.4 elf/07/18 2221 4.0 13116 367. C8 06 .00 .00 

r 0550156 12 3 31 1 •• e4/07/ 18 2312 4.0 1226~ 356.6'195 .00 .00 
055015<; 12 3 :n 1 .... 8"'07118 2345 4.0 12615 361.(295 .00 .00 
0550170 12 3 31 1.5 S1+/01l143 0151 4.0 13203 361.!'I1S .00 .00 

r 05501 H 12 3 !1 1.5 84/07119 02115 ~.O 13120 36E.!:29S .00 .00 
0550115 12 3 31 1.5 e./Ol/1'3 02!:5 11.0 14270 315.'1065 .00 .00 
0550180 12 3 31 1.5 B.q/07l19 0~4'.i .q.0 14631 311.1384 .00 .00 

r 0550183 12 3 31 1.5 H/0111,} 0422 1f.0 14012 373.8660 .00 .00 
0550J6. 12 5 !1 1.6 E4/01l1':1 DOH '1.0 15031 37e.40:31: .00 .00 
0550166 12 3 31 1.6 84/0711'3 0101 4.0 14 .. 71 37E.4223 .00 .00 

r 0550153 72 3 31 1.8 Blt/01/18 2235 3.0 12524 282.!101 .00 .00 



.. - - - - - - - - - - - - - - - - - -r 

r lObC CONe 12/061E'I P~GE .3 

CON [OlSON GEAR COHF~RISON STUDY 

" WEI GHTEO n.CK H TIlAH 

SPECIES WHITE FERCh 

--------------(IN NO./IOGO CU. H.)------------------------
TASK" flIIIER row_sp SAMPLE CUR NO.HETER vellHE TOTAL TOTAL POST l.Ie LIFE 

r SAMPLE GEAR SEG HJlE (HIS' DATE TIME HINt REVS. (Cu. H.) EGGS LA RVAE YOll(-SIlC YOl.K-SAC Jl.IIENllE SUE 

------- -------- -------- -------- -------- -------- -------- -------- ----- .. -- _.--.---
0550065 12 4 '11 1.4 E"/06/2CJ 22~0 ".0 12395 35803365 .00 110.2j ~.19 167.H 

'-" 0550068 12 4 U 1.4- E4/06/29 2301 q.O 121'\4 362.5252 2.16 131.92 131.12 

05501111 12 4 41 1.4 H/06/29 2!H /j.0 13510 370.1166 .00 15.65 15. 05 

0550012 12 .. 41 1." E4I06/29 23~8 4.0 15129 318./0009 .00 52.1:13 53.18 ~.!J /j , 0550075 12 4 41 1.4 EIf/06/3D 00.30 4.0 H222 31~.1'tOa .00 ,*5.32 2.61 "2.-55 

05~00!l2 ,2 " H 1.4 H/06/ ~O 0156 '1.0 13411 369.18"" .00 45.'oil ,,5d1 

055001'5 12 'I '\1 1." B/06/30 02.32 •• 0 1'093 3H.~181 .00 58.16 58.16 

0550U89 12 4 H 1.4 E4I06/30 0320 4.0 13573 371l.c411 .00 277 .':0 217.'10 

0550090 72 4 H 1.'1 E"/Ob/30 03~3 4.0 12929 36'1.!:620 .00 35 • .:6 35.66 

0550093 12 'I U 1.4 H/061 ~O 0409 •• 0 12Hl 35C;.~872 .0 0 tlO.72 dO.12 
I'" 055 C064 72 'I 41 1.8 E"/06/29 2218 3.0 13159 21f!."081 .00 1241.21 1.19 12,*0.08 

0550061 12 4 IjJ 1.8 EII/0C,/:<:9 22::6 ;5.0 13103 218.EI0E! .00 556.21 550.21 

0550069 72 4 41 1.8 E'l/0C,/29 2324 3.0 13265 271.:<:tl ~ 0 .00 '191. ES '+97.69 

05~001,* 12 'I 41 1.8 Elj/06/30 0020 3.0 15555 214.'I09E .00 111.28 111.29 

05~0011 12 II 41 1.8 Elf/D6/30 00::2 3.0 13562 2l4 • .!,HC .00 69.26 C,., .26 

0550019 72 .. 41 1.8 U/06/".!0 0111 ~.o 11738 284 .. "1!'I .00 2" .62 24.62 
r 055001;3 12 " 1ft 1.8 E4/06/:!0 020:: 3.3 13366 312.0950 .0 a 28.84 28.84 

0550081 12 4 41 1.8 EIf/OonO 02=2 3.0 12123 28~.1918 .00 95.14 "9:J.14 

0551HiSI 12 • 41 1.8 £'4/06130 0342 3.0 11098 283.2929 .00 'I 'ilo 42 43.112 
;' 0550055 12 4 III 1.8 Elfl06nO 04~2 3.0 10658 281.~1l68 .00 42.66 ,,2.66 

0550109 12 3 31 1.'1 E"/01106 03~1 4.0 13943 313.~093 .00 128.55 12~. ::5 

0550111 12 3 ~1 1.'1 8'1/01106 0!4B If.O 14720 311.45'15 .00 111.21 111.27 

0550116 12 3 ~1 1.4 84/01106 04·U 4.0 12503 355.6811l .00 06.15 d6.1~ 

0550 11 'j 12 3 31 1 ... EHOI106 051.3 4.0 3529 130.261'1 .00 b9.0i 69.03 

0550106 12 3 ~1 1.6 8'1101106 0222 4.0 14722 3l1.1I61e .00 100.61 100. E1 

0550098 12 3 31 1.1 811/07/ 06 0050 '1.0 11211 31fe.H4l .00 161.35 161.J5 

0550056 12 3 H 1.8 eH01/C5 21~1 3.0 10836 282.2357 .00 lU.38 113.38 

0550100 12 3 n 1.8 84/01/06 0115 '1.0 H692 371.:!:i10 .00 1Tl.!:;) 111.5::> 

I -" 0550103 72 3 31 1.8 e'l/01/ 06 01118 If.O 14758 371.=899 .00 195.98 195.,,8 

0550110 12 3 ~1 1.8 84/01lC6 OJ".!1 ~.O 130'+6 219.122" .00 100 •. n 100. j 1 

0550112 72 3 37 1.8 84/07106 OlfOO 3.0 12714 281.:!121 .00 191.52 191.92 

I' 05501llt 12 3 ~1 1.6 E4/01lC6 04<:3 3.0 12456 282 .n6" .00 131f.43 13'1 .... 3 

0550117 12 3 ~1 1.8 1:"/071 C6 0'1::2 3.0 8694 26t.268E .00 176.14 11';.1'" 

0550105 12 3 31 2.0 E4/01/06 oae 3.6 14083 261.1:8'11 .00 134 • .39 1.5'1.39 

I 055011ll 12 3 ~1 2.2 e ... /01l06 0126 ~.O 11360 27E.~96S .00 2~ 2.40 2.2 .... 0 

0550102 12 3 31 2.2 EII/OllCE 01!'.i ~.O 1.3556 274. !98e .00 182.22 182.22 

0550152 72 3 ~1 1.4 E4/01l18 22<:1 /j.0 1H 76 367.01:l06 .00 5.45 5.45 

r' 055015& 12 l ~1 1.4 e4/01118 2~12 4.0 12264 356. E495 .00 8.41 8.41 

0550159 12 3 ! J 1.4 e4/0U18 2!lf5 4.0 12615 361. (29 e .00 2.17 2.11 

0550170 72 3 ~1 1.5 eH01l1'J Dl~1 ~.O 1.3203 361.; U9 .00 8.11 d.11 
I" O~50114 72 3 ;51 1.5 e ... /07l19 02'\~ 11.0 1.3120 36E.:295 .00 21.28 21.28 

0550115 72 3 ~1 1.5 e4/07l19 02::5 4.0 1'\270 31~.4065 .00 10.1:<; 10.66 

0550liiO 72 3 :!1 1.5 e'l/01l19 0!4'J 4.0 H631 317 .1!8 ~ .00 5.30 5.~0 

05501f:!3 12 3 :!1 1.5 e'+101l19 0'122 1f.0 H012 31.3.ECEO .00 2.67 2.67 
0550164 12 3 .31 1.6 8'1107/19 DOH 4.0 15031 318.4030 .00 2.u14 2.6,* 

0550166 72 3 31 1.6 eli/07l19 0107 4.0 14'171 3H.4223 .00 2.66 2.66 

0550153 12 3 ~ 1 1.8 e'l/OU18 2::~: ~. a 12524 282. n D 1 .00 !.5" 3.54 

" ~ 
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LOHC CONe. 12/06Jell PAGE 5 

CON EOISON GEAR CO"F~RISO~ STUOY 
.,-. ~EIGHr£O TLC~E~ TR~~l 

SP[C[ES A_ CSA SF 
,"-

--------------CIN NO./I0CO CU. H •• ------------------------
TASK l!. fiIIIER TOW SP SAHPL E OUR NO.HETER OJ ellHE TOTAL TOTAL i>OST U LC LIfE 

( SAHFLE GEAR SEG MILE (HIS) DATE TIHE (1'1 IN. REVS. (C U. 1'1.' EGGS LAf<VAE YOLII-SAC YOLK-SAC JlIIEt.ILE STAGE: 

------- -------- -------- -- -.... _-- -------- -------- -----.-- -.------ -------- .------. 
0550065 12 'I '11 1." EoI\/D6/29 22;30 '1.0 12395 35 E .3~E:S .00 .00 

r 0550068 12 " III 1." E~/06/2'1 2301 1f.0 121 ... 362.~25:< .00 .00 

0550011 72 4 III 1.01\ E"/D&/L'I L~41011 4.0 13510 310.l1H .00 .00 
0550012 12 'I 'II 1.4 Elf/06/29 23!:8 41.0 15129 318.10005 .00 .00 

( 0550015 72 " H 1.11 e4l/06/30 0030 1i.0 14222 31 5.1'+00 .00 .00 
05500f2 12 'I Ijl 1_" EII/06/30 01!:6 41.0 1~" 71 3:''3.1842 .00 .00 

0550085 12 If 411 1." E4I/061J0 0~32 011.0 H093 31 ".! ,81 .00 .00 

r 055001:19 12 " 41 1.4 fit 106 I 30 0320 4.0 13513 31 Ii .&1111 .00 .00 
0550050 12 4 41 1.4 H/06/!0 0333 4.0 1292'1 3& ".~620 .00 .00 
0550053 72 II 'It 1.4 £4/06/30 0409 4.0 12471 35 C;. 2812 .00 .00 

r 0550064 12 4 'Il 1.8 E4/06/29 2218 3.0 13159 218.': as 1 .00 J.59 3.59 

05~00E>1 12 4 41 1.8 E4/0&/2'J 225E ~.O 13103 21 s.noe .00 .00 
0550069 12 .. 41 1.8 EHO&/2'1 2324 3.0 13265 271.':830 .00 .00 

r" 0550014 12 4 <U 1.8 EIf/06/3D 0020 3.0 13555 214.1j09f .00 .00 
0550017 12 4 41 1.8 E'I/06no 0052 3.0 13562 214.3340 .00 .00 
0550019 12 It III 1.8 H/061J0 0111 3.0 11138 2B 4 .~'J3" .00 .00 

(' 0550(;t!3 12 .. 41 1.8 H/OEi/!O 0205 :.3 15366 312.C95C .00 .00 
05~00~ 1 J2 4 41 1.8 E4I06/30 0252 3.0 12123 23!.7'318 .00 .00 

05"'C09~ 12 .. 41 1.8 H/06/!0 0~42 3.0 110~8 293.2925 .00 .00 

(' 055:10'"-; 12 01\ III 1.8 E'I/06/30 04!2 3.0 10658 23 1.!D61:l .00 .00 
055010"1 ' 12 .3 31 1.4 S'l101/ C6 03~ 1 /j.0 13H3 313. '109:! .00 .00 
055011'1 12 3 37 1.4 84/01106 0348 4.0 14120 311. ~S"5 .00 2.65 2.65 

r 0550116 12 3 37 1.4 H/071 C6 OH3 4.0 12503 35'3.£0810 .00 .00 
D550119 12 3 !1 1.4 £"/07106 OSI! ~.O 3529 130.:<61'1 .00 .00 
0550106 )2, 3 31 1.6 84/01/06 0222 /j.0 14722 311.410.18 .00 .00 

r 0550098 -:2 3 37 1.1 8"1/07/06 0050 /j.0 11211 3 .. 0.E641 .00 .00 
0550096 !2 3 3) 1.8 e4/071 C5 2137 3.0 10836 282.235, .00 .00 
0550100' 12 3 !1 1.8 e4/07l06 0115 4.0 h692 311.:!51C .00 .00 

(' 0550103 72 3 31 1.8 84/01106 0148 4.0 14758 31,.=899 .00 .00 
0550110 12 3 31 1.8 84/07106 0331 3.0 13046 21'>.1222 .00 .00 
0550112 12 3 31 1.8 e4/07/C6 0400 3.0 12714 281.:!721 .00 .00 

r 0550114 12 3 31 1.8 Eit/Oll06 0423 !.o 12 456 282.n64 .00 .00 
1]550111 12 3 31 1.8 elt/Oll06 0452 3.0 8694 20D.a8E .00 .00 
0550105 12 3 31 2.0 E4/011 06 O~ lii 3.0 1"()8~ 261.E81l1 .00 .00 

r 0550101 12 3 31 2.2 EIl/ollC6 OlH :!.O 13360 27 E.~96S .00 .00 
0550102 72 3 31 2.2 H/01/06 Ol!9 3.0 11556 214.:!'186 .00 .00 
0550152 12 3 :.!1 1.4 £'1/07/18 2221 4.0 lJ116 3Ei 1.0806 .00 .00 

r 0550156 12 3 !1 1.4 .!! 41 0 1118 2! 12 4.0 12264 15 6.E"9= • 00 • 00 
0550159 12 :5 !7 1.4 e4/01l1S :<!0115 4.0 12615 361.C27= .00 .00 

0550110 12 3 31 1.5 8'4/07/19 01=1 ~.O 13203 361.!01115 .00 .00 

'r- 055011'4 12 3 ~, 1.5 e4/07l19 02"5 'l.0 13120 366.:299 .00 .00 

0550115 12 :5 31 1.5 84/01119 0255 '4.0 1'1210 315.40&5 .00 .00 

0550180 12 3 31 1.5 .!!'t/01l19 O!4'3 4.0 14637 311.1384 .00 .Oil 
055018:3 12 3 31 1.5 8Q/01l19 0't22 ".0 H012 373. E66 0 .00 .00 

0550164 12 3 !, 1.6 84/07119 OOH '4. a 15031 318.'1030 .00 .00 

0550166 12 3 :!1 1.6 e4l07l19 0101 4.0 14411 376.4223 .00 .00 

r 0550153 12 3 :!1 1.8 8'1/01/18 22:3= 3.0 1252'1 282.nOl .00 .00 



... - - - - - - - - - - - - - - - - - -
r 

LOBC COM. 12106/84 PA6£ e 

CON EDISON GEAR COHPARISO~ STUDY 
r wEI GHTED ,1..0< ER lRAlol 

SPECIES AHERI CA~ HAD 

r 
--------------(IN NO./IOCO CU. M.J------------------------

TASK & fit IIER TOW SP Sl1l1PL E CUR NO.METER VOllHE TOTAL TOTAL POST L 10 LIFE 

" SAMPLE GEAR SEI» HILE (MIS. DATE TIHE (HIN' REVS. lCU. H •• EGGS LARVAE YOLK-SAC YOLK-SAC JUIIEJI;JLE SHGE 

------- -----. -------- -------- -------- -------- -------- .-.----- -------- -------- --.-----
0550155 12 3 :!l 1.8 e4/01ll8 22~9 3.0 11649 28AJ.~'iI0~ .00 3.52 .'3.52 

r 0550158 12 3 37 1.8 84/01118 2335 3.0 1L 998 284.C467 .00 3.52 3.52 

055!!169 12 .3 :n 1.9 1:4101119 0149 3.0 12216 283.:!584 .00 3.53 .. r::, 
~.- .... 

0550112 72 3 ~} 1.'1 E4I01/19 0223 3.0 12264 283.3912 .00 • 00 
r 0550176 12 3 31 1.9 E4/01l19 0305 3.0 13018 21'3.~310 .00 .00 

0550181 12 3 n 1.9 84/07119 0359 3.0 12976 21'1.E50~ .00 7.15 1.15 

0550165 12 3 J1 2.0 84107/19 00~8 3.0 12990 27'j.~Hl .00 3.~B ~.=8 

r OS501to'. 12 .3 ~1 2.0 e4/01l19 0118 3.0 12400 282. ';08': .00 3.53 3.~ .'3 

0550J78 12 3 31 2.0 E4/07l19 03~5 !.O 13612 213.1858 .00 .00 
0550Hl 12 .3 .'31 1.4 84/01123 2239 4.0 U 091 366.2400 .00 5.4E 5.416 

r 0550212 12 3 ~1 1.4 €4/01l23 2249 4.0 12433 358. e 141 .00 .00 
0550231 12 3 31 1.4 84/07124 0228 •• 0 1<\162 3141.193<; .00 .00 
0550235 i2 3 ~1 1.4 84/07/24 0331 4.0 14053 314.128~ • 00 5.3:1 5.35 

r 0550236 12 .3 31 1 •• 8~/07l2. 0~AJ2 4.0 15083 37e.~06! .00 .00 
05502.39 12 .3 31 1 •• e./01l24 041! 4.0 11232 373.31:55 .00 .00 
0550216 12 3 31 1.5 e4/01l23 2334 1t.0 14193 .374.~H5 .00 .00 

r 0550221 12 3 !1 1.5 £4/07124 0031: 4.0 14319 375.H91 .00 .00 
055C218 12 3 31 1.6 e4/07l2.3 2~5S 4.0 14H5 316.3000 .00 .00 
0550226 12 3 !1 1.6 H/OllH 0135 4.0 14322 375.1:8H .00 5 • .32 S.l2 

r' 055 0210 12 .3 37 1.8 B4/07l23 2229 ~.o 12108 281.'106e .00 .00 
0550213 12 3 31 1.8 1!4/07 1~3 2301 J.O 12922 280.1!3d2 .00 .00 
0550223 12 3 31 1.8 I!H07124 0058 3.0 14319 264.4246 .00 .00 

r- 0550232 12 3 ~1 1.8 S4/01l24 02H !.o 13565 21AJ.~t15 .00 .00 
05502 J3 12 3 31 1.8 E4/07l2 .. 03C5 3.0 15055 251.~520 .00 .00 
0550237 12 3 31 1.8 81f/07/24 0~lf9 J.O 13963 26<;.~150 .00 .00 

to. 05502'12 12 3 .'31 1.8 e4/07/24 0453 3.0 14441 262.'1056 .00 .00 
0550215 12 3 ~1 1.9 e4/07l~3 2:323 3.0 12459 28::.E6.H .00 3.5'+ 3.~'1 

0550220 12 3 31 1.9 I!H07/2"t 0023 3.0 14140 261.0798 .00 .3 .1'+ 3.14 

0550227 12 3 31 2.0 I!H07124 0145 ~.o 14169 261:.E621 .00 .00 

NO.S","'PlES = 76 

r 

f" 

,.. 

r 
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,r 

lOaC COM 1210.611:'4 ?AG£ 10 

CON (DISON GEAR COMF~RlS0N SlUDY 
r ~EIGHlED 'LCKE~ '~A~L 

SPECIES Afl'NTle TO~COO 
r 

--------------(IN NO./lCOO CU. H.)------------------------
TA~t< &. FIllER TOII_SP SA"PlE OUR NO.METER lIeLl-ME TOTAL TOTAL POST tIC LIFE 

r SAMPLE GEAR SE .. I'!ILE (foilS) DATE TIME (HIN' REVS. (C .... ... ) fGGS LARIIAe: (OLit-SAC WlK-SJ\C .JLIIHILt: SHGf 

------- -------- -------- -------- -------- -------- --- .-.-- -------- -------- --------
05!:J0155 12 3 ~l 1.8 Elf/OlllS 22:9 3.0 116,,9 2e4.~904 .00 3.e2 J .:2 

r 0550151$ 12 3 :!1 1.8 E4/D7I18 2!!~ ~.D 11998 21H.C461 .00 .00 
OS5Dlf:a9 72 3 :!1 1.Q E4/1l7/19 01'19 3.0 12216 2e3. !S81f .00 3.53 .3 .. 5~ 

0550112 12 3 ! 1 1.9 f.4/01119 O~2'" 3.0 12264 2e:!. :!91:t .00 3.53 :!.~:! 

r 0550116 12 3 !1 1.9 1311/07119 030e 3.0 13018 21S.!310 .00 3.58 3.5e 

O!>50181 72 3 :!1 1.9 Elfl01119 0359 3.0 12916 21<;.E504 .00 1.15 1.15 

0550165 12 3 31 2.0 e4/01l19 aOSB 3.0 129'30 21<;.:H1 .00 .00 
r 0550184 ;2 3 :!1 2.0 E'I/01l19 011B 3.0 12ft 00 2e2.~OiH .00 1.01 1 .01 

0550111i 12 3 :!1 2.0 8'1/0111<) 0325 3.0 13612 27!.185f .00 10. S€ lC.SE! 
0550211 12 3 :!7 1 ... E'II01123 2235 '1.0 U091 366.2'100 .00 2.13 2.1:! 

r 0550H2 12 J ~1 1.ft fII/0112:! 22'1'3 4.0 12ft33 JSE.f141 .00 .00 
0550231 12 3 31 1.4 E'I/01l24 02:<:E 4.0 1ft 162 314.1939 .00 .00 
055C235 12 l :!1 1 •• H/Ol12ft 03:!1 '1.0 14053 3H.128!: .00 .00 

r 0550236 12 3 31 1 ... f'l101/2'I 0:! .. 2 '1.0 15083 3le.~C6:! .00 .00 
0550239 12 3 :!1 1.ft e4/07l211 0413 4.0 11232 31:!.:!65: .00 .00 
0550216 12 3 31 1.5 E411lll2J 23:!4 '1.0 11H93 314.'3145 .00 .00 

r 0550221 12 3 31 1.5 E4/01l24 OO:!IE ~.O 14319 315.H91 • Oil .00 
n!:Js 02lS 12 3 :!1 1.6 EIf/DlI ~3 235S "1.0 14H5 31E.~0IlC .00 .00 
0550226 12 3 !l 1.6 e4/01124 0135 4.0 14322 315.6841'! .00 .00 

( 0550210 12 3 :!1 1.8 fit' 01123 2229 3.0 12108 2el.4061! .00 .00 
0550H3 12 J !J 1.8 I! Ifl 011 :< ~ 2:! C 1 3.0 12922 2EO.C38:< .00 • CO 
0550223 12 .5 31 1.8 EIj/()l/2'l 005e 3.0 14319 2154.'2'10 .00 .00 

r D55C232 12 .5 31 1.8 E'I/01l2.lf 02lf7 3.0 13565 2H.~D]5 .00 3.E:5 ~.E~ 

0550:<:33 12 3 :!1 1.8 l!'l/07l2" 0305 3. a 15055 251 • .q520 .00 .00 
0550';: 37 1l 3 :!1 1.8 E4/0112'! O:!lfS 3.0 11963 26'3.::150 .00 .OC 
0550,,'1, 12 l :!l 1.8 EIf/DI12/j OlfS3 3.0 litH 7 2E2.'l05f: .00 .00 
05502:~ :2 .5 31 1.<) E4/01123 2!2:! 3.0 12.59 2e::.H3'1 .00 .00 
0550~20 12 3 :!J 1.9 E'II01l2. 00:<:3 3.0 litHO 20.C79E .00 .00 

r 0550221 12 3 :!1 2.0 SHOl124 0145 3.0 1ft 169 2H.H21 .00 .00 

NO.SAMPLES :: 16 

( 

r 

,< 1 
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r 

r L08e eOllot 121061e~ PAGE 12 

CON EOISON GEAR CO"F~RISO~ STUOY 
r YEIGHrEO rUCKE~ TR~.l 

SPECIES BAY A~(HO~Y 

r 
--------------(IN NO./10CO CU. H.)------------------------

TASK' flUER TOW_SP SAMPLE CUR NO.HETER VOllHE TOTAL TOTAL POST l. II: LIFE 
r SAMfLC GEA~ SEG PIllE U1IS, CATE TIME (HIN' REVS. (CL. H •• EGGS LARvAE YOLK-SAC YOLK- SAC JL\lEhILE STeGE 

-----.. 1" -------- -------- -------- -------- -------- .--.---- ------- ... -------- --------
0550155 12 3 :n 1.8 eH01/1S 22!:9 3.0 11649 2S4.::9C" .00 56.2e 56.28 

r 0550158 12 3 n 1.8 e4/07l18 2~35 3.0 11998 284.0 .. 67 .00 88.01 88.01 
0550lb'3 12 3 n 1.9 e4/01l19 0 He.; 3.0 12276 2e~.~5a4 .00 95.25 95.29 
055011 '! 12 3 :n 1.'1 elf/01l19 02;;;3 3.0 12264 283.:!9H .00 81.16 81.16 

r 05')0116 12 3 .H 1.9 H/OTl19 0:305 3.0 13018 215.!370 .00 96.66 96.66 
05501 e: 12 :3 31 1.9 e4/07l19 0359 3.0 12976 :nS.E504 .00 250.:n 250.31 
0550165 72 3 :H 2.0 e4/0Tl19 0058 3.0 12990 21<;.5411 .00 22B.5~ 228.'314 

r 055018.\ 12 3 37 2.0 E4/0Tl19 0118 3.0 12~00 282.'::C8E .00 102.51 102.51 
055017iJ 12 3 31 2.0 £'1/07119 0325 3.0 13612 273.185e .00 204.5" 204.54 
0550211 12 3 37 1.4 81f/01l23 2239 4.0 13091 3U.2~00 125.60 786.31 186.31 

r 0550212 12 3 31 1.~ 8~/07l23 224'3 4.0 12433 358.e1H 11.15 16<;.20 767.20 
0550231 n 3 31 1.4 84101114 0228 4.0 14162 3H.1S35 18.68 913.81 H3.81 
0550235 72 3 31 1.4 e~/07lH 0331 4.0 14053 3H.128!: 3115.30 1181.41 H81.H 

r 0550236 72 3 n 1.4 84/01/14 0~~2 ~.o 1,083 318 .~063 5920.64 1212. tCi 1212.65 
055023'3 12 3 31 1.4 f4/07l2~ OH3 ~.o 17232 l73.~655 13.39 1197.22 1197.22 
0550216 12 3 37 1.5 f4/07l:23 2:334 4.0 14193 3H.514!: 118.68 805.35 805.j9 

r 0550221 12 3 31 1.5 e~/01l2. 003E .!j.0 14319 315.1:691 10.65 995.56 9~5.56 

0550218 72 3 31 1.6 elf/01123 2359 ~.O 14H5 316.3000 .00 821.15 A21.15 
0550226 12 3 31 1.6 e4/01lH 0135 4.0 14322 315.Ee4e 95.82 361.33 3E7.33 

r 0550210 12 3 31 1.8 e4/01123 2229 3.0 12708 281.4068 .00 1133.55 1133 .59 
0550213 72 3 31 1.8 84/01123 2301 3.0 12922 280.0382 121.41 1003.43 1003.43 
0550223 12 3 31 1.8 84/07/24 0058 3.0 14319 264.1j2~0 11.35 329.02 329.02 

r 0550232 12 3 31 1.S e~/01/14 02"1 3.0 13565 2741.3015 21.81 689.02 &89.02 
0550233 72 :) 31 1.8 e4/07/H 03e5 3.0 15055 251.4520 2711.43 H 1.51 417.51 
0550231 12 3 31 1.8 81j107l2~ 0~1j9 .1.0 13963 269.:150 29.68 11\16.05 U06.05 !:r: 

r- 0550;;; 42 12 3 ~1 1.8 eV07l24 0"~3 3.0 IH47 262.405E 7.62 1205.22 1265.2:: 
OS50215 12 3 !1 1.9 84/07/23 2323 3.0 12~59 282.1:634 2600.21 866.76 66b.16 
05S0220 72 3 31 1.9 84107/24 0023 3.0 1'11'10 261.(;798 512.B6 11l9.!:2 111'3.52 

r 0550227 72 3 31 2.0 E4/01/24 0145 3.0 14169 266.H21 82.50 5aS.Ol 585.01 

NO.SAMPlES = 76 

r 

r 

r 
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COLLECTION INFORMATION 

MILLER HIGH SPEED SAMPLER EVALUATION STUDY 

BAY ANCHOVY 

Miller High Soeed Sampler ~ 71 
1.0 m2 Tucker trawl = 65 
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EXECUTIVE SUMMARY 

The purpose of this Executive Summary is to briefly presen t the major results of field test experiments on flow meters and plankton nets. The number of experimental variables tested was high, so the results are rather complex. It would be advisable to carefully read the body of the repor t bef ore formulating opinions on the operating characteristics of the various net and meter combinations. 

In an earlier program (the Phase I study), a series of tow tank tests were conducted with three types of plankton net flow meters commonly utilized by New York State Utilities. The results of the Phase I study showed that all of the meters tested had adequate performance from the standpoint of linear response and precision but only when utilized in the linear portion of their performance range. 

This program (known as the Phase II study) was designed to determine flow meter-plankton net responses to changes in field operating conditions, such as towing velocity, meter placement, mesh size and meter type. Over a nine-month period, 253 tows were made testing for the effects of changing the variables. The results showed that: 

1. Different types of meters should not be inter
changed between different types of nets without recalibrating the new gear arrangement. The 
response of a net flow meter appears to be a 
complex function involving interaction of 
the net type and the meter type. 

2. The relative reading of the net (experimental) 
meter, when compared to a control meter, could vary as much as 30% with changing towing 
velocities. 

3. Velocity differences had no statistically significant effect on all the gear types taken together; however, two of the gear types tested showed 
statistically significant trends. 

4. Center versus off-center meter location produced statistically different results. The center 
position recorded less water flow than the 
off-center in one gear type and more in a 
different one. These results are significant at P = .05. 
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5. First hoop versus second hoop (center) meter lo
cations produced statistically different results. 
The second hoop position records greater water flow 
(a locally higher velocity) than the first hoop. 
This result is significant at P = 0.001. 

6. Differing mesh size nets mounted on a Bongo net 
frame yield results showing the coarser mesh 
(571 urn) having a proportionately greater 
water flow than the finer mesh as the towing 
velocity increases. 

7. There can be marked variation (+ 10%) between 
individual meters of the same class and type. 
This variation increases as the towing velocity 
decreases, but can be overcome by mathematic 
corrections. 

8. The inter-meter comparison showed that the 
three types of meters tested have essentially 
constant but different ratios over the 
velocities tested. 

9. One gear type tested (1.0 m diameter, 571 urn, 
closing net) exhibited a constriction or "crimp" 
of the impervious collar. The effect became 
more marked with increasing velocity. 

10. For meters tested in both the Phase I and Phase II 
studies, there was no appreciable performance 
change with time. 
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ESEERCO PROJECT EP-82-l8 

PERFORMANCE OF PLANKTON NETS AND FLOW METERS 
UNDER FIELD CONDITIONS 

I. INTRODUCTION AND REVIEW OF PRIOR STUDIES 

A. PHASE I PROGRAM 

This report summar izes the methodologies, results and conclusions of performance testing of plankton net flow meters under actual field operating conditions. The tests were conducted from September 1982 to May 1983. Prior to initiation of this program, a series of tests were made in 1981 under controlled test tank conditions to assess the accuracy and linearity of plankton net flow meters. This previous study is referred to as the "Phase I" program and the present program as "Phase II." The results of the earlier program led to some of the protocols utilized in this present study. 

The Phase I program was conducted in 1981 at the Webb Institute of Naval Architecture Model Basin Test Tank. Specifically, the objectives of the program were: 

1. to determine threshold velocities; 

2. to determine linear response ranges; and 

3. to assess precision for selected plankton net flow meters used by New York State utilities and their consultants. 

In order to clarify terminology, a glossary of terms used in this report is given on the following page. 

The res u 1 ts of the Phas e I testing program indicated tha t all of the meters tested had adequate performance from the standpoint of linear response and precision, but only when utilized in the linear portion of their performance plots. Inspection of the plots (revolutions per foot versus velocity) shows that in all cases the performance degrades rapidly below a critical velocity (not to be confused with the threshold velocity). The major factor governing accuracy in flow meter readings seems to be the towing velocity and consequently the velocity of the meter through the water column. Specific results of the tests are given in Table 1. 
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GLOSSARY OF TERMS 

Threshold velocity 

Linear response range 

Precision 

Critical velocity 

- lowest velocity at which flow 
meter rotor begins to con
sistently revolve. 

- velocity range over which meter 
exhibits constant number of turns 
per unit advance. 

- term used to describe the 
repeatability of specific flow 
meters during replicate tests, 
e.g., a measure of variance. 

- lowest velocity at which a flow 
meter exhibits linear response; 
Clower point of Linear Response 
Range). 
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TABLE 1 

LISTING OF METERS TESTED IN THE PHASE I PROGRAM AND SYNOPSIS OF RESULTS 

Serial . 1,2 4 1 Ll.near or Ident. Number Threshold Response Coeff~ci:nt30f 
Meter T~ Number of Runs Vane Size (fps) Range Varl.atl.on General Oceanics B02036 30 large 0.32 1.0 - 1.3 0.30 General Oceanics B03204 112 small 0.88 1.2 - 5.6 0.25 General Oceanics BOOO93 85 small 0.52 1.5 - 5.5 0.21 General Oceanics B00263 5 

67 small 1. 58 2.5 - 5.5 0.26 General Oceanics B00263 5 
73 large 0.33 0.8 - 4.6 0.17 General Oceanics B020l8 49 large 0.33 0.6 - 1.4 0.18 Ocean Instruments 1 61 small 0.83 1.0 - 5.5 0.59 Ocean Instruments 3 68 small 0.69 1.5 - 5.6 0.93 Ocean Instruments 3 55 large 0.21 0.9 - 5.5 0.40 TSK 3099 67 0.40 1.0 - 5.6 1. 34 TSK 2889 74 0.34 1.2 - 6.2 0.99 TSK 3011 49 0.53 1.2 - 4.2 2.09 TSK 3165 24 0.74 1.2 - 4.0 1. 57 

1. See text for definition. 
2. The upper figure of the linear response range is the highest velocity tested; some meters may be 

linear above this figure. 
3. This term expresses the mean of the standard deviations for the five replicate velocity runs; the 

lower the number, the less variation shown by the meter. 4. Normally five runs were made at each velocity increment; however, only one or two runs were needed 
for threshold measurements. Therefore, the total number of runs does not necessarily equal a 
mUltiple of 5. 

5. Remote read-out. 



B. PHASE II PROGRAM 

While completion of the Phase I program answered several questions about flow meter performance under test tank conditions, their actual response under field conditions could not be extrapolated. To investigate flow meter responses to such typical variables as types of plankton nets, towing velocity and meter location, a second program (Phase II) was conceived. The hypothesis tested in the Phase II program was that the response of a flow meter type varied with changes in velocity, meter location and net mesh size. 

The main objectives of the Phase II program were to determine the compara ti ve responses of paired flow meters mounted within and without plankton nets to the following variables: 

1. Velocity - Towing velocities were varied from the low end of the linear response range determined in Phase I (1.3 fps) to the highest velocity commonly utilized to tow plankton nets (6.6 fps). 

2. Meter Location - The location of the flow meter was altered from the first hoop to the second hoop and from center to off-center position. 

3. Mesh Size - Mesh sizes were varied from 363 urn to 505 urn to 571 urn in otherwise identical net configurations. 

4. Meter Type - The three meter types tested were mounted side by side and run in the varying velocity regimes. 

A secondary objective of the Phase II program was to assess the precision of the flow meters under the varying field conditions. The Phase I program documented the precision of flow meters under controlled (test tank) conditions. 

Flow meters were obtained from member utilities and all were calibrated under controlled conditions (Le., a tow tes t tank). The flow meters were then taken into the field and tested with different plankton nets under varying conditions. All meters were tested in the condition received. 
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The present (Phase II) program is essentially empirical 
in approach. The program was designed to measure responses 
of flow meters to variations in field parameters. The 
reasons why certain behavioral anomalies occur were not 
investigated in this study and, in most cases, are questions 
of hydrodynamics beyond the scope of this program. 

II. METHODOLOGIES 

A. GEAR TYPES TESTED 
Table 2 gives a listing of the plankton net flow meters 

obtained from member utilities. The serial numbers are pro
vided because, as will be explained, the meters occasionally 
exhibited unique operating characteristics. A total of 11 
General Oceanics (GO) meters were tested, as were 3 TSK's 
and 2 Ocean Instruments (01). Table 2 also lists the plank
ton nets utilized; they included 1 meter, 0.75 m and 0.5 m 
diameter nets with varying length to open end ratios and 
mesh sizes. Both the meters and nets reflected the gear 
types most commonly used by member utilities. Other 
associated gear, such as bridles and depressors, were 
obtained from the same sources. A brief description of the 
flow meters utilized is given below: 

1. General Oceanics 

The General Oceanics meter consists of a cylindrical 
clear plastic body with an unsurrounded high pitch, trailing 
rotor. A six-digit counter records rotor revolutions to the 
nearest 0.1 revolution. Some meters are oil-filled, others 
are water-filled. Two types of vanes are available, large 
and small for slow and fast velocity regimes, respectively. 
Backward rotation is possible. Some meters are equipped 
with magnetic impulse sensors for real time, remote read 
out of velocity. 

2. TSK 

The meter body consists of a metal cylindrical duct sur
rounding a plastic four-vaned rotor. Rotor turns are trans
mitted through right angle bevel gears and drive shafts to a 
counting mechanism consisting of four dials representing 
tens, hundreds, thousands and ten thousands of counts. One 
rotor revolution equals one count, but this single count 
must be estimated because the lowest meter subdivision is in 
sets of ten. The meter has a stop which prevents backward 
rotation of the rotor. 
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TABLE 2 

LISTING OF GEAR TYPES UTILIZED 

A. FLOW METERS 

Description 

General Oceanics (standard) 

General Oceanics (remote 
readout) 

TSK 

Ocean Instruments 

B. PLANKTON NETS 

No. 

7 

3 

2 

2 

Serial Number 

01775, 05033, 05864 
05963, 05880, 06017 
02729 

00263, 06731, 06723 

3099, 3420 

1, 2 

1. 1 meter diameter, 571 urn mesh, closing 
2. 0.75 m diameter, 363 urn mesh closing 
3. 0.50 m diameter Bongo configuration 

(363 urn and 571 urn mesh sizes) 
4. 0.50 m diameter, 571 urn mesh (non closing) 5. 0.50 m diameter, 505 urn mesh (non closing) 6. 0.50 m diameter, Bongo configuration 

(505 urn mesh size on both sides) 
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3. Ocean Instruments 

The Ocean Instruments meter consists of a three-bladed model airplane propellor mounted on the front of a rectangular-shaped counter case. One revolution of the propellor is recorded as one count. Backward rotation is possible. 

B. EXPERIMENTAL PROTOCOLS (Calibration Runs in the Test Tank) 

Before conducting the Phase II field trials with the flow meters and nets, all the flow meters were tested in a model basin test tank during both the Phase I and Phase II programs. These "calibration" runs were conducted in the model basin test tank of the Webb Institute of Naval Architecture located in Glen Cove, New York. The test tank is approximately 100 feet long, 15 feet wide and 5 feet deep. A towing trolley runs down the center of the tank and is used for towing ship models under a variety of conditions. Speed control of the towing trolley is governed by a motor controller and repeatable velocities from 1.0 to 9.0 feet per second can be attained. A modification of the towing assembly allowed velocities as low as 0.2 fps. A timer, accurate to 0.01 seconds, records the time for the towing trolley to traverse a 30.0 foot interval of the course, located between the 50 and 80 foot marks. (The first 50 feet is used for acceleration and speed stabilization, the last 20 feet for deceleration.> The flow meters were allowed to run only over the timed distance of the tank course. A series of trip pins and release mechanisms were used to start and stop the meters. 

Each of the meters (see Table 2 for a listing) was tested for five consecutive runs at a given velocity. The velocities employed ranged from threshold up to approximately 6 feet per second. In the Phase II program, the velocities uti 1 i zed we reI, 2, 3, 5 and 6 fps. The veloc i ty interval was decreased in the lower velocities for better definition of the non-linear ranges. Thresholds were empirically determined by visual observation of the meters at incrementally decreasing velocities. If the meter was observed to not rotate smoothly during a run, that velocity was judged to be below the threshold. 

Data recorded included meter number, run number, elapsed time, and total turns of the meter rotor. The five runs at each velocity were averaged and standard deviations calculated. A total of 445 calibration runs were conducted during the Phase II program. Since the meters could not 
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be adjusted, the data were unitized to revolutions per foot 
and feet per second and used to provide a "correction table" 
with a correction factor for each meter at each velocity 
tested. Statistical parameters, including standard 
deviation error and variance, were computed. 

A few of the meters tested in this program had been 
previously tested in the Phase I program. In order to 
determine if the meter I s performance changed with age or 
use, the results of both programs were compared (see section 
IIIG) . 

C. EXPERIMENTAL PROTOCOLS (Field Tests) 

1. General Protocol 

Field tests were performed from September 1982 to 
August 1983 in Long Island Sound near the Long Island 
Lighting Company (LILCO) Shoreham Generating Station, in Mt. 
Sinai Harbor, (11 miles west of Shoreham) and in the Great 
South Bay offshore of Babylon. The velocity of the research 
vessel was monitored and controlled by suspending a 
calibrated remote readout GO meter over the side. The meter 
was held perpendicular to the water flow and was 
sufficiently far from the hull to be in undisturbed water. 
Plankton nets were trailed astern from a boom designed to 
keep them ou t of the ship I s propellor wake. Tows were made 
for three-, four- or five-minutes, depending on the velocity 
selected. The low velocity tows (1.3 fps) were run for five 
minutes, the medium velocity (2.6 and 3.9 fps) for four 
minutes and the high velocity (5.2 and 6.6 fps) for three 
minutes. This protocol was designed to reduce differences 
in total volumes of water filtered between runs at different 
velocities. All experiments had five replicate runs. Every 
tow had a control which was a similar meter mounted in a net 
hoop, but without a net. The control was launched and 
retrieved simultaneously with the experimental net 
configurations. A total of 256 boat runs were made, each 
with paired experimental and control configurations (in 
some cases, two or three test and control configurations 
were towed at once). The total number of individual meter 
runs was in excess of 600. 

Field tests were conducted during times and in areas 
where the ambient water was least turbid so as to minimize 
the effects of clogging. Nets were washed as needed during 
the field tes ts . 
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2. Gear Types and Specific Protocols 

Flow meter and net combinations were selected to re
flect the most commonly employed configurations. Each meter 
and net combination (gear type) was assigned a letter code 
for identification as shown in Table 3. 

The combinations shown in Table 3 were used in five 
basic types of field experiments. These types of 
experiments were: 

Varying Velocities - The purpose of this experiment 
was to determine how meters within net configuration types 
responded to variations in towing velocities. The gear 
tested over varying velocities were A, B, F, G and H. Since 
gear type H is a Bongo net, the results of each meter were 
recorded separately as right and left. Velocities tested 
ranged from a low of 1.3 fps to a high of 6.6 fps. The test 
increments utilized were generally 1.3,2.6,3.9,5.2, and 
6.6 fps. The constraint on the low velocity range was 
directional control of the research vessel and, for the 
upper velocity range, physical strength of the gear type. 
Due to deformation of the steel hoop, gear type B could not 
be towed at a velocity of 6.6 fps. 

Meter Location (Center or Off-Center) - The purpose 
of this series was to determine the difference in response 
with TSK or 01 flow meters mounted in the center and 
off-center position. Gear types A and B were used for these 
runs. The first hoop of the closing type nets were utilized 
with velocity regimes of approximately 2.6,3.9, and 5.2 
fps. 

Meter Location (First or Second Hoop) - This series 
was similar in protocol to the above series, except that the 
difference between mounting the meter in the first and sec
ond hoop (center location) of closing nets was examined. 
Gear types A and B were used. 

Mesh Size - A Bongo frame (Gear Type C) equipped with 
two nets (363 and 571 urn mesh sizes) was utilized to examine 
the difference in flow meter response to different mesh 
sizes under otherwise identical conditions. Also, a 
comparison was made between gear type F (571 urn mesh) and 
gear type G (505 urn mesh) which were identical, except for 
the small difference in mesh size. 

Inter-Meter Comparison - Gear type D was utilized to 
examine differences in response of three meters mounted in 
the same net and subjected to varying velocity regimes. The 
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TABLE 3 

LISTING OF PLANKTON NET AND FLOW METER COMBINATIONS TESTED 

Opening, m Mesh, urn 
ID (Meters) (Microns) 

A 0.75 363 

B 1.00 571 

C 0.50 571, 363 

D 1. 00 571 

E 1. 00 571 

F 0.50 571 

G 0.50 505 

H 0.50 505, 505 

Notes: 

Length 
Diameter 
Ratio 

5:1 

5:1 

3:1 

5:1 

5:1 

3:1 

3:1 

3:1 

Meter 

0.1. 

TSK 

GO 

GO, 
01, 
TSK 

TSK 

GO 

GO 

GO 

Net Type 

1 Closing Type 

1 Closing Type 

2 Bongo Type 

3 Closing Type 

Closing 4'ype 
2 Meters 

StandardS 

StandardS 

Bongo Type 2 

1. A closing type net (Birge net) has two hoops connected with a cylindrical, impervious shroud. Meter was normally mounted in the first hoop. 

2. Bongo nets are two nets mounted side by side on a rigid frame. 

3. This gear type had 3 meters mounted within the first hoop of the net. 

4. Two meters were mounted in the first and second hoops, respectively. 

5. Single hoop, non-closing. 
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meters obviously could not all be mounted in the center. They were installed 1200 apart, approximately one half the distance from the center to the rim of the net hoop. 

In all of the above protocols, a control net was utilized which had the same number, type and configuration of flow meters as the experimental gear, except that the frames had no net mesh attached. Alternatively, a control meter was attached to a 1/4" steel rod which was in turn attached to the frame. Figure 1 presents a schematic diagram of the towing configuration, the velocity meter, and the set-up for the inter-meter comparison. 

3. Data Collection, Reduction and Statistical 
Analysis 

A. Data Collection 

For each run, the following data were collected: run number, time in/time out, meter start, meter stop and velocity. For each series of runs, the recorded data included gear type, experiment type, date, meter serial numbers and pertinent field conditions. 

B. Data Normalization (Test Tank Program) 

Data reduction first involved a series of steps that were designed to correct for or "normalize" individual variations between meters of the same class. The results of the tow tank tests were used to generate plots of meter response at the various velocity regimes. The particular plot (turns per foot advance versus velocity) for each meter had to be normalized at various points in the velocity regime during interpretation of the field trials. 

The rationale for this correction or "normalization" process was as follows: the results of the calibration runs in the test tank showed that each meter had an individual response that deviated from the mean of all the meters tested of that particular class. If this deviation was not corrected for, comparisons could not be made of meter readings taken in the field. 

To normalize the meter readings, a table was prepared listing the revolution per foot of advance for each meter of a class at each of the test tank velocity regimes utilized. One flow meter was then selected as the "normal" meter and the results of the other meters divided into the "normal" meter's data at each velocity increment. This latter step resulted in a table giving the relative deviation in turns 
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FIGURE 1 

SCHEMATIC DIAGRAMS OF FIELD OPERATIONS 

A. TOWING CONFIGURATION 
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1 m STEEL HOOP 
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per unit distance; typically, the differences ranged from 0.901 to 1.066 for the GO meters. These "correction factors" were utilized in the data reduction process to "normalize" the meters. 

c. Data Treatment (Field Program) 

A computer program was written to assist the tow tank data reduction process. Inputs to the program were the tow tank test results: output included (for each set of 5 replicates), the beginning and ending run numbers, raw data values, data correction factor, corrected data, mean, standard deviation and variance. The data correction factor was utilized to normalize the variations between meters. This factor was then employed to correct for deviations between meters for the field data results so that only differences due to net influences would be recorded. 

The field data were treated somewhat differently than the tow-tank data. The five replicate runs for each trial were not averaged because the time in/time out could not be duplicated exactly from run to run due to the problems of handling the equipment in the field. Instead, the ratios of the experimental and control flow meters were recorded because the nets were launched and retrieved simultaneously. The results of the individual replicate runs were used to generate a ratio of numbers of meter revolutions (experiment) to numbers of meter revolutions (control). The ratios of the five replicates were then summed, the mean calculated, as well as the standard deviation and variance. This was also carried out with a computer program. This procedure allowed the responses of experimental meters to be compared to control meters. 

The two computer programs developed for this study reduced the raw data and produced summaries of the finished data sets. The primary statistical analyses utilized were mean, standard deviation and variance. Prior to initiation of this (Phase II) program, the earlier study (Phase 1) indicated that five replicate runs were sufficient to produce acceptable quality data sets. This was the reason for the initial selection of five replicate runs for the Phase II program. Standard deviation was selected as the main statistical test because it provides a measure of the deviation of the meters, is widely utilized, and is readily understood by scientists in the field. 
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D. STATISTICAL ANALYSES 

1. Effects of Varying Velocities on All Gear Types Taken Together 

Because of the importance of the varying velocity experiments (all other experimental results were keyed to the varying velocity regimes) this experiment was statistically analyzed to determine if the results of all gear typ es tak en tog e th e r were sign if icantly differen t at each of the velocities tested. 

Whether or not there is a significant added effect of velocity on the flow meter readings due to the configuration of anyone of six gear arrangements (A,B,F,G,H and HI) was first investigated with a two-way analysis by ranks. The null hypothesis tested was that there is no difference in the mean of the normalized ratio of experimental and control flow meter turns between the velocities. As described previously, the experimental flow meter readings were compared to the control meter readings so that all other effects except those due to gear arrangement presumably were negated. A non-parametric approach was taken because other analyses showed that the variances between means differed to such an extent that the underlying assumptions for parametric analysis of variance are violated. The non-parametric technique used was the Friedman Test (Siegel, 1956). Since gear type Blacked observations for the fifth velocity, (it could not be towed at 6.6 fps), the test was broken into two steps -- in the first, the other five gear types were tested with all five velocities and in the second, gear type B was included with the five others but only four velocities were considered. In this manner, all tests had an equal number of data points in their arrays, and all information was utilized. 

2. Effects of Varying Velocities on Individual 
Gear Types 

In order to determine if the individual gear types responded significantly different to the varying velocity regimes, a non-parametric test was utilized. The Kruskal-Wallis test (Freund, 1973) is a rank-sum test which is used to test the null hypothesis that k independent random samples corne from identical populations. (If the null hypothesis is accepted, then there is no significant difference (P = .05) between tested velocities for each gear t y p e .) Res u 1 t s fro m g ear t y pes A, B , F , G , H rand HI we r e analyzed. 
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3. Center versus Off-Center Meter Location 
A non-parametric rank-sum test was selected (Mann -wh i tn ey or U -test) to determine whether the center location meter readings from gear types A and B were significantly different at P = .05 from the off-center meter location readings. Each gear type was tested separately. In effect, this test determines whether two samples come from identical populations or whether these populations have unequal means. (Freund 1973). The null hypothesis (Ho) was that no difference existed in flow meter readings between the center and off-center locations. 

4. First Hoop-Second Hoop Meter Locations 
Statistical analyses were conducted on the first hoop -second hoop experimental configurations. In order to examine the effects of meter placement, the results of both gear types A and B were pooled. While the gear types were different, they both involved two hoop nets with impervious collars (e.g., closing nets). If the presumed effect was common to both nets, then the pooled data would reflect the effect. 

The nonparametric Mann-Whitney U-test (Freund, 1973) was selected to test for differences between the first and second hoop meter readings. In conducting the test, the pooled means of the second hoop ratios were compared to pooled means of the first hoop ratios. The null hypothesis was that the number of revolutions registered by the first hoop flow meter (compared to the control) was not significantly different than the number of revolutions of the second hoop meter compared to the control. 
In all statistical tests, the level of significance (acceptance or rejection of the null hypothesis) was set at p = .05. 

III. RESULTS 

A. MODEL BASIN FLOW METER TESTS 
The results of the Phase II flow meter tests in the model basin tank are summarized in Appendix A as plots of velocity versus rotor turns per foot of advance. The results are similar to the results obtained in the Phase I report, with the meters showing a linear response range above the critical velocity. (By coincidence, three of the 
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meters tested were also tested in the phase I study; comparison of present performance with data for Phase I are presented in Section G of this chapter.) 

An example of a typical computer print-out for a flow meter (TSK 3420) is given in Table 4. This print-out summarizes the results of run numbers 48-52, 53-57 and 59-63. Each set of 5 replicate runs were conducted at a single velocity. 

B. VARYING VELOCITIES 

1. Overall Results 

As shown in Figure 2 and Table 5, gear type A (0.75 m, 5 to 1, 363 urn, 01 meters in first hoop) exhibited experimental to control ratios of 0.71 at 1.3 fps to 1.0 at 6.0 fps. The standard deviation (SD) for the low velocity runs was appreciable (.11) but became very small at all higher velocities*. The generally small SD indicates that there was little variation among replicates in the data set and that the precision was good. The high SD at the low velocity resulted from marginal meter performance since the meters were at the low end of the linear response range. The ratio of 1.0 at the highest velocity tested shows that the net meter encountered the same velocity regime as the control meter. The total difference in ratios from the lowe s t ve 1 oc i t y to the highest was 29 %. The difference in the ratios was statistically significant at P = .05. 

Gear type B (1. 0 m, 5 to 1, 571 urn, TSK meters in first hoop) reacted in an opposite manner from gear type A, with experiment to control ratios of .91 at the low velocity (1.3 fps) and .79 at the higher velocities (5.2 fps). The standard deviations indicate that the data are reliable. The ratios of experimental (net) meter revolutions to control meter revolutions decrease with increasing velocity. Statistical analyses showed that the differences were significant at P = .05. 

* It shou ld be noted tha t the standard deviation (SD) bars shown in Figure 1 are accurate for SDs larger than the dot size, but not for SDs smaller than the data point dot. (They are too small to plot accurately.) 
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..... 
" 

EXAMPLE OF TYPICAL COMPUTER PRINTOUT OF TANK TEST RESULTS 

TSK 3420 

BEGINNING RUN NUMBER 48 
ENDING RUN NUMBER 52 
RAW DATA VALUES 1. 95 2.02 1.92 DATA CORRECTION FACTOR 1 
CORRECTED DATA 1. 95 2.02 1. 92 MEAN 1.984 
STANDARD DEVIATION .0814248 
VARIANCE 6.63001E-03 

BEGINNING RUN NUMBER 53 
ENDING RUN NUMBER 57 
RAW DATA VALUES 2.05 2.02 2.14 DATA CORRECTION FACTOR 1 
CORRECTED DATA 2.05 2.02 2.14 MEAN 2.05 
STANDARD DEVIATION .0519615 
VARIANCE 2.7E-03 

BEGINNING RUN NUMBER 59 
ENDING RUN NUMBER 63 
RAW DATA VALUES 1. 98 1. 98 1. 95 DATA CORRECTION FACTOR 1 
CORRECTED DATA 1. 98 1. 98 1. 95 MEAN 1. 982 
STANDARD DEVIATION .0248998 
VARIANCE 6.19999E-04 

2.11 1. 92 

2.11 1. 92 

2.02 2.02 

2.02 2.02 

1. 98 2.02 

1. 98 2.02 
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FIGURE 2 

RESPONSE OF PLANKTON NETS AND FLOW METERS 
TO VARYING VELOCITIES 
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TABLE 5 

RESPONSE OF PLANKTON NETS AND fLOW METERS TO 
VARYING VELOCITIES 

TOWING VELOCITY (ft/sec) 

Gear Type 1.3 2.6 3.9 5.2 6.6 
s~at. 3 
S1.g. 

1 

A 0.71 O. 77 0.80 0.92 0.99 Yes 

B 0.91 0.86 0.82 0.79 2 Yes 

F 0.84 0.81 0.87 0.79 0.83 No 

G 0.78 O. 79 0.69 0.73 0.80 No 

H 1.13 1.22 1.10 1.12 1.08 No 
(right) 

H 0.93 0.99 0.94 0.97 0.95 No 
(left) 

Response is presented as ratio of revolutions of 
experimental meter in net to the control meter without a 
net. Each data point is the mean of 5 replicate runs. 

2 Gear type B could not be towed at this velocity without 
risk of structural failure. 

3 Assessment of whether the difference in results between 
each velocity regime are statistically significant at 
P = .05. 
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G ear t y p e F (0. 5 m, 3 to I, 5 7 I urn me s h, GO me te r s ) 
responded to the varying velocity regimes with a relatively 
constant ratio of experimental to control meter revolutions. 
Although there was variation from one velocity increment to 
the next, there was no apparent pattern as wi th the other 
two types. The SDs were small enough to indicate lack of 
appreciable deviation, but were not as low (in most cases) 
as the other meters. Differences in results at each 
velocity were not significant. 

Gear type G (0.5 m, 500 urn mesh, GO meters) exhibited 
experimental to control ratios of 0.69 to 0.80 but, as shown 
in Figure 2, variation was apparent over the velocities 
tested. The SDs were moderately high indicating deviations 
from the mean in the replicate runs. Differences in results 
at each velocity were not statistically significant. 

Gear type H (0.5 m, 500 urn mesh, GO meters, Bongo con
figuration) results were recorded separately, as right 
and left nets, because the results were different for each 
side. The right side had experiment to control ratios well 
in excess of unity with large deviations between runs, while 
the left side ratios were less than one and had small 
deviation. A possible explanation for this anomalous 
behavior is erratic behavior of one of the flow meters, 
although no such condition was readily identified during the 
field trials. The differences in results at each velocity 
were not significantly different for either the left or 
right net. 

2. Statistical Analyses: Effects of Varying 
Velocities on all Gear Types Taken Together 

As described in the methodology section, statistical 
analyses were performed in two steps: in the first, all 
gear types except B were tested with all five velocities and 
in the second, gear type B was included with the other five 
types, but only four velocity regimes were considered. 

For all the gear types taken together and for the 
velocities to which they were subjected, there is no 
consistent effect due to velocity. This test does not 
exclude the possibility that an effect exists, it is just 
that it is not the same for all the gear arrangements. It 
was shown earlier that, individually, several gear types 
responded significantly different with varying velocity. In 
the case with all gear types are taken together, the 
variations seem to cancel each other out and individual 
differences are masked. 
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C. METER LOCATION (center or off-center) 

Figure 3 summarizes the results of locating the flow me
ter of f -cen ter in the first hoop of gear types A and Band 
testing the gear in varying velocity regimes. Gear type A 
(0.75 m, 363 urn, 01 meters) responded in the same pattern 
as it did wi th the flow meter located in the center for the 
middle veloc i ty reg imes • The ratio of experimental (net) 
meter to control meter revolutions increased with increasing 
velocity. 

Comparison of the experiment/control meter ratios 
between the center and off-center locations, showed that 
mounting the meter in the center location produced a lower 
ratio of experimental to control revolutions than mounting 
in the off-center location. In other words, the centrally 
located flow meter had less water flow pass by than did the 
off-center meter, relative to the control. This effect was 
significant at P = .05. (The null hypothesis was rejected.) 

In gear type B, at low velocities, the off-center meter 
experienced less flow but at velocities of 3.9 and 5.2 fps, 
the results were identical. This net appears to be less 
sensitive to meter location (at higher velocities) than gear 
type A, although the difference between center and 
of f -cen ter locations was significant at P = .05. (The null 
hypothesis was rejected.) 

The experiment to control ratio remained relatively 
constant at all tested velocities for gear type B. The SDs 
of the data points are very close to overlapping showing 
that random variation could account for much of the 
variation. 

D. METER LOCATION (first hoop versus second hoop) 

Gear types A and B (meters in the second hoop) 
exhibited more revolutions (see Figure 4) of the 
expe rime n tal me te r than the con t r 0 1 meter in all cases. 
Gear type A had ratios of 1.06, 1.11 and 1.12 in velocity 
regimes of 2.6,3.9 and 5.2 fps, respectively. Gear type B 
showed a similar response of greater revolutions of the 
experimental meter in the second hoop compared to the 
control. Comparison of these results to experimental/con
trol ratios derived from the varying velocity runs with the 
meters mounted in the center of the first hoop showed that 
in all cases, the second hoop mounted meters exhibited 
greater numbers of revolutions. This phenomena is 
summarized on Figure 3 and in Table 6. Examination of Table 
6 shows that a flow meter located on the second hoop 
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FIGURE 3 

RESPONSE OF PLANKTON NETS AND FLOW METERS 
TO DIFFERENT OFF-CENTER METER LOCATIONS 
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FIGURE 4 

RESPONSE OF PLANKTON NETS AND FLOW METERS 
TO SECOND HOOP METER LOCATIONS 
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TABLE 6 

SUMMARY OF FIRST HOOP/SECOND HOOP FLOW METER RESULTS 1 

velocity (ft/sec) 

Gear 
~ Meter Location 2.6 3.9 

First hoop .775+.021 .804+.009 
Second hoop 1.063+.059 1.112+.022 

A 

Ratio (first .729 .723 
to second) 

B First hoop .863+.027 .824+.019 
Second hoop 1.185+.037 1.273+.171 
Ratio (first .728 .647 
to second) 

1 Results expressed as ratio of revolutions measured with 
experimental meter to that measured with control meter. 

5.2 

.917+.034 
1.120+.044 

.819 x = .757 
SD = .053 

.794+.031 
1.091+.058 

.727 x = .701 
SD = .046 



(center) consistently shows higher revolutions than the first hoop. (The ratio's presented in the table are experimental [net] to control). Further, if a ratio is computed of the first to second hoop meter location for each velocity and each gear type, a strong similar pattern emerges. The pattern of higher revolutions in the second hoop location compared to the first hoop holds true over all velocity ranges tested and with two completely different gear types. 

The results of the statistical examination (MannWhitney U-test) were highly significant. The null hypothesis was rejected and the result is significant at P = 0.001. In short, the first and second hoop mounting locations significantly influence meter readings with the second hoop averaging 37% higher readings than the first. 
Since the results described above were unexpected, five additional runs at one velocity were performed with gear type B and two TSK meters mounted simultaneously, one on the first hoop (center) and the other on the second (no control meter was available). The results agreed with the other tests. The ratio of the second hoop meter to the first hoop meter was 1.34 to 1 with a SD of .071. 

E. MESH SIZE 

Gear type C (Bongo net) was utilized to determine the effects of different mesh sizes on flow meter response. One mesh was 363 urn and the other 571 urn; otherwise the nets were identical. To evaluate the results, the responses of the 363 and 571 urn mesh nets and meters were compared separately to the control meter. The results are shown on Figure 5. In the lower and mid-velocity ranges (1.3 to 4.0 fps), the 363 urn mesh exhibited a proportionately lower ratio of experiment to control revolutions than the 571 urn mesh. As velocity increased, this ratio narrowed until at the highest velocity tested, the 363 urn mesh meter exhibited greater revolutions than the 571 urn mesh meter, which was analogous to gear type A in varying velocities. 
Another mesh size comparison can be provided by comparing the results of gear type F (571 urn mesh) to gear type G (505 urn mesh) as shown in Figure 5. The results show that in the higher velocity ranges <3.9,5.2 and 6.6 fps) the smaller mesh size (505 urn) has a generally lower experiment to control meter turn ratio, indicating that more water flow is present in the 571 urn mesh net. 
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FIGURE 5 

RESPONSE OF PLANKTON NETS AND FLOW METERS 
TO MESH SIZE VARIATIONS 
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F. INTER-METER COMPARISON 

For this comparison, three meters were mounted in the 
first hoop of gear type D (1.0 m, 571 urn mesh) and three in 
a 1m hoop without a net as the control. Data were collected 
at four velocity increments. The results are shown on 
Figure 6. The data show that the G.O and TSK meters 
performed erratically at the lowest velocity regime (1.3 
fps) while the 01 operated satisfactorily. At the higher 
velocities, all three meters operated well, although the 
results were not consistent from type to type. The 01 
meters recorded experimental to control ratios of 
approximately 1.0 while the TSK exhibited about 0.9 and the 
G.O abou to. 85 . (However, the GO ratio is suspect - see 
below.) The ratios appear consistent from one velocity 
increment to the next. 

While the experimental meters were mounted in the first 
hoop of gear type B, these results cannot be compared to the 
vary ing veloc i ty exper imen tal results because the meters 
were not mounted in the center; they were installed about 
mid-way between the center and the rim. 

During this test, the control GO meter (No. 06017) 
exhibited anomalous readings. When total distance run was 
calculated for each of the three meters, the 01 and TSK 
units showed good agreement, but the GO control meter 
recorded about 25% high on a consistent basis. The reason 
for this discrepancy could not be determined. 

G. COMPARISON OF METERS OVER TIME 

Three of the meters tested in this program had been 
tested in the Phase I program at the Model Basin Test Tank 
in 1981. The results of the two tests are compared in Table 
7 • I t is obvious that the GO and TSK had similar results in 
each of the tests, but that the 01 had degraded 
approximately 4% in the mid-velocity range (4 fps). This 
slight degradation of performance could be due to wear or 
damage to the rotors. 

H. OTHER OBSERVATIONS 

During a series of runs when the water was unusually 
transparent, gear type B (l.0 m, 571 urn mesh) was observed 
to have a severe constriction in the collar between the 
first and second hoop (see Figure 7). This constriction 
increased in depth as the net velocity increased. At low 
velocities « 1.5 fps), it was hardly noticeable whereas at 
high velocities (>5.2 fps), it was very pronounced. Because 
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FIGURE 8 

INTER-METER COMPARISON OF DIFFERENT METERS 
TESTED SIMULTANEOUSLY 
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TABLE 7 

COMPARISON OF PRIOR AND CURRENT MODEL BASIN TANK TESTS 

Test 
Meter Type & No. Period 

G.O. 00263 1981 
1983 

TSK 3099 1981 
1983 

01 1 1981 
1983 

Rev/ft of advance as a function 
of v in ft/sec. 

1.0 2.0 3.0 4.0 

9.7 10.3 10.3 
9.05 10.2 10.4 10.4 

1. 93 1.96 2.00 1.97 
1.99 2.00 2.02 

2.00 2.15 2.24 2.23 
2.05 2.14 2.15 

5.0 

10.3 
10.5 

1.94 

2.21 

6.0 

10.7 

1.95 

2.11 



FIGURE 7 

CONSTRICTION OF COLLAR ("CRIMPING") OF THE 
1 meter, 571 um ~ESH NET 
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the collar material is impervious, this observation was quite unexpected. It would be expected that the higher the towing velocity, the greater the internal net pressure. Apparently hydrodynamic factors operate which lead to locally decreased pressure regimes within the net collar and result in higher velocities as shown by the meter readings in the second hoop. 
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I. SUMMARY OF RESULTS 

o The relative reading of the net (experimental) meter, when compared to a control meter, could vary with changing towing velocities. 

o Towing velocity differences had no statistically significant effect on all the gear types taken together; however, two of the gear types when treated individually showed statistically 
significant trends. For one gear type, the ratio of turns of the experimental (net) flow meter to the control meter increased as the velocity increased and for the other gear type, the ratio decreased. 

o First hoop versus second hoop (center) meter locations produced different results. The second hoop position experiences greater water flow (a locally higher velocity) than the first hoop. This result is significant at P = 0.001. It is likely caused by constriction of the impervious collar on this type of net. Overall, meters located in the second hoop read 37% higher 
than meters in the first hoop. 

o Locating the meter in the second hoop (center), produced ratios of experiment to control meters above 1 for gear types A and B. Gear type A, which had higher ratios in the varying velocities and off-center tests, had lower ratios in these tests. 

o Center versus off-center meter location produced different results. The center position 
experiences fewer meter revolutions than the off-center. This result is significant at P = .05. 

o The inter-meter comparison showed that all three meters have essentially constant but different ratios over the velocities tested. 

o For three meters tested in the prior and current programs, there was no appreciable change in performance over time. 

Table 8 gives an example of a computer print-out of the results of the field tests. This print-out covers five replicate runs (Nos. 151, 152, 153, 154, 156; run number 155 was a null run). These particular runs were for gear type C at 2.6 fps. 
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TABLE 8 

TYPICAL COMPUTER PRINTOUT OF FIELD TEST RESULTS 

FIELD RUN NUMBER 
151 SUBGROUP RUN NUMBER 
1 BEGIN. & END. METER READINGS (NET) 28823 35517 BEGIN. & END. METER READINGS (CONTROL) 39546 47284 TOTAL READING (NET) 
6694 TOTAL READING (CONTROL) 
7738 CALIBRATION FACTORS (NET & CONTROL) 1.015 1. 028 CORRECTED READINGS (NET & CONTROL) 6794.41 7954.67 

RATIO OF NET TO CONTROL READINGS .854142 
FIELD RUN NUMBER 

152 SUBGROUP RUN NUMBER 
2 BEGIN. & END. METER READINGS (NET) 35517 45145 BEGIN. & END. METER READINGS (CONTROL) 47284 58515 TOTAL READING (NET) 
9628 TOTAL READING (CONTROL) 
11231 CALIBRATION FACTORS (NET & CONTROL) 1.015 1. 028 CORRECTED READINGS (NET & CONTROL) 9772.42 11545.5 

RATIO OF NET TO CONTROL READINGS .846429 
FIELD RUN NUMBER 

153 SUBGROUP RUN NUMBER 
3 BEGIN. & END. METER READINGS (NET) 45145 53396 BEGIN. & END. METER READINGS (CONTROL) 58515 68181 TOTAL READING (NET) 
8251 TOTAL READING (CONTROL) 
9666 CALIBRATION FACTORS (NET & CONTROL) 1. 015 1. 028 CORRECTED READINGS (NET & CONTROL) 8374.77 9936.65 

RATIO OF NET TO CONTROL READINGS .842816 
FIELD RUN NUMBER 

154 SUBGROUP RUN NUMBER 
4 BEGIN. & END. METER READINGS (NET) 53396 61720 BEGIN. & END. METER READINGS (CONTROL) 68181 77912 TOTAL READING (NET) 
8324 TOTAL READING (CONTROL) 
9731 CALIBRATION FACTORS (NET & CONTROL) 1. 015 1. 028 CORRECTED READINGS (NET & CONTROL) 8448.86 10003.5 RATIO OF NET TO CONTROL READINGS .844593 

FIELD RUN NUMBER 
156 SUBGROUP RUN NUMBER 
5 BEGIN. & END. METER READINGS (NET) 69438 76301 BEGIN. & END. METER READINGS (CONTROL) 89628 98375 TOTAL READING (NET) 
6863 TOTAL READING (CONTROL) 
8747 CALIBRATION FACTORS (NET & CONTROL) 1.015 1. 028 CORRECTED READINGS (NET & CONTROL) 6965.94 8991.92 

RATIO OF NET TO CONTROL READINGS .77469 

SUMMARY OF PREVIOUS FIVE RUNS MEAN OF NET TO CONTROL RATIOS .832 STANDARD DEVIATION 
.032 
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IV. DISCUSSION 

The variation in response of gear type A to gear type B at different velocities is difficult to explain. Gear type B exhibits what might be considered a "normal" or expected response with increasingly lower experiment to control ratios as velocity increases whereas A shows ratios that ultimately reach unity. The main difference in the two gears was mesh size and diameter. The SDs were quite small, thereby discounting random error as an explanation. Statistical analyses showed that the results were significant. The reason for the two opposing trends is not known but would seem to be related to mesh size. 
Locating the meter off-center in the first hoop of gear types A & B seemed to appreciably alter meter response compared to the normal central location. Primarily, the center meter location produced a lower ratio of experiment to control revolutions than the off-center location. Therefore, the centrally located meter experiences less water flow than the off-center location for gear type A. Gear type B exhibited nearly identical responses for center and off-center locations at the 3.9 and 5.2 fps velocity regimes. It should be noted that gear type B is the 1 m diameter net, while gear type A is the 0.75 m diameter net; apparently, the wider net is less sensitive to meter placement. The off-center results, apparently typical for gear type A, were interpreted by Tranter and Smith (1968) in which they state " .•. the flow meter should not be located in the cen tre of the net mouth but between the centre and the rim." They did not offer any data to support this statement. 

Installing the meter in the second hoop produced an unexpected response in all tests with experiment to control ratios running in excess of unity. A possible explanation of this phenomena may be a higher velocity "funneling" effect of the water flow through the net. If this is the case, it is related to the tendency of the net collars to crimp inward as velocities increase. The increased meter ratio was more pronounced in gear type B which also showed a more significant constriction or crimping of the collar. 
In the inter-meter comparison the meters could not be installed in the center, but only at an intermediate point between the center and the rim. All three types of meters exhibited reasonably constant ratios as the velocities increased, although the difference in ratios is quite pronounced. 
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Reviewing the results from an operational point of view 
points up several aspects of gear type design and handling 
that may not have been commonly known. 

o Operation of nets and meters below velocities of at 
least 1.5 fps can lead to inconsistent data. 
This factor is most applicable to nets deployed in 
intake bays or discharge canals as vessel towing 
speeds are usually selected to be in excess of 
this velocity. 

o There can be marked variation (+ 10% or more) 
between individual meters of the same class and 
type. This variation increases as the towing 
velocity decreases but can be overcome by mathematic 
corrections. 

o Mounting a meter in the center of the second hoop 
of a closing net (a common practice) leads to 
readings higher than the control meter at all 
velocities tested. Additionally, flow meters 
mounted in the second hoop of a closing 
net record greater water flows than meters mounted 
in the first hoop. The first hoop location appears 
to provide a more accurate reading. 

o Differing mesh sizes mounted on a Bongo net frame 
yield results showing the coarser mesh (571 urn) 
having a proportionately greater water flow than the 
finer mesh as towing velocity increases. Another 
test of two nets towed separately but otherwise 
identical except for mesh size showed the same 
results in the higher velocity ranges tested. 

o Different types of meters should not be inter
changed between different types of nets without 
recalibrating the new gear arrangement. The 
response of a net meter to its control appears to 
be a complex function involving interaction of the 
net type and the meter type. 

o Based upon a very limited sample, TSK meters 
exhibited the least meter to meter variation, 
in terms of uncorrected reading, GOs the next least 
and OIs the greatest, although all three types 
appeared to be sufficiently precise. Meter-to
meter variation can be eliminated through the use 
of normalization or correction factors. 
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o Generally, a flow meter mounted in the center of a net experiences less water flow than one mounted between the center and the rim. This effect is less noticeable with large nets (1.0 m). 
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APPENDIX A 

SUMMARY OF RESUL TS: TOW TES T TANK PHASE II RESUL TS 
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SECTION I 

INTRODUCTION 

This report examines the efficiency of sampling gear 

relative to estimating ichthyoplankton density in the Hudson River 

estuary. Gear evaluation studies conducted by Texas Instruments 

Incorporated (TI) during 1974 and 1975 and reported herein deal with 

three major aspects of ichthyoplankton gear evaluation: 

• Catch efficiency: the ability of sampling gear 
to catch all the organisms of a prescribed size 
or type that exist in the sampled volume of 'Hater 

Catch efficiency is reduced through gear avoidance by 
motile organisms, the gear's selectivity for certain 
sizes based on the net's mesh size, or some other 
factor such as reduced filtration efficiency. 

• Filtration efficiency: the water-straining ability 
of the sampling gear 

This is best described as the ratio of the volume 
of water strained by a net to the volume of water 
that would have passed through the net frame had there 
been no net. 

• Comparability: the ability to equate data collected 
by different sampling gear 

Comparability of data is diminished when sampling 
gear have different efficiencies. 

A. HISTORICAL BACKGROUND 

Ichthyoplankton studies on the Hudson River estuary have 

been conducted by several investigators since Rathjen and Mille:r (1957) 

collected eggs and larvae as part of an interstate Atlantic Coast striped 

bass (Marone saxatiZis) survey: 

I-I services group 



~--------
o From 1966 through 1968, Northeast Biologists 

Incorporated (Carlson and McCann, 1969), as part 
of the Hudson River Fisheries Investigations (HRFI), 
conducted an ichthyoplankton survey to evaluate the 
potential impact of a pumped-storage facility in the 
Cornwall area as proposed by Consolidated Edison 
Company of New York, Inc. (Con Edison) 

• Raytheon Company (1971) studied ichthyoplankton 
distribution in 1969 and 1970 in the vicinity of 
Con Edison's Indian Point nuclear plant to establish 
baseline information prior to the operation of 
Units 2 and 3. 

• In 1971, New York University (NYU) initiated studies 
to determine the effects of entrainment of 
ichthyoplankton in the vicinity of the Indian Point 
nuclear power plant (NYU, 1973, 1974, 1976). These 
studies are still in pro~ress. 

• In 1971, Quirk, Lawler and Matusky Engineers (QLM) , 
now Lawler, Matusky and Skelly Engineers (LMS) , 
began ichthyoplankton investigations (QLM, 1974) 
to study the composition and distribution of fish 
eggs and larvae and the effects of their entrainment 
at the Bowline, Lovett, Danskammer, and Roseton 
power plants. These investigations are still under way. 

• TI (1973a) conducted a study in the Ossining area for 
Con Edison in 1972 and 1973 and began a continuing 
longitudinal river survey (TI, 1973b) encompassing 
the Hudson River from Yonkers to Albany in 1973. 
Since 1974, the longitudinal river studies by TI 
have been jointly funded by Con Edison, Central 
Hudson Gas and Electric Company, and Orange and 
Rockland Utilities, Incorporated. 

Because these investigators have used many types of ichthyoplankton 

sampling gear and deployment procedures (Appendix A), direct comparisons 

of data from these studies may not be valid. These differences in gear 

and procedures necessitate studies to quantify the important variables 

affecting the operation of the gear. 

Gear efficiency and comparability have been discussed 

and/or evaluated several times earlier in an attempt to establish a 
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quantitative basis ·for cro·ss..;,study· comparison~ of' ichthyoplankton data. 

Carlson and McCann (1969) observed that an 18 in. (46 cm) diameter conical 

(or ring) net with 500 x 800 ~ mesh was more efficient for catch than the 

same net with smaller mesh (300 x 500 ~) or a 3 ft (1 m) square frame net 

with 500 x 800 ~ mesh. Selectivity for larval striped bass was noted when 

larger mesh ne.ts (1525 x 1650 ~ and 3300 x 3300 ~) were used. 

QLM (1973) conducted the first study explicitly designed 

to evaluate the ichthyoplankton sampling gear used in the Hudson River 

prior to 1972. Using a 1.0 m diameter Hensen net with 571 ~ mesh as a 

reference, QLM tested the HRF1 gear (18 in. [46 cm] diameter conical net 

and 3 ft [0.9 m] square frame net) with four mesh sizes (300 x 500 ~, 

500 x 800 ~, ~1500 x 1700 ~, 2000 x 2000 ~) and a 0.5 m diameter conical 

net with two mesh sizes (363 and 571 ~). The effects of six variables on 

the catch per volume filtered were studied: the presence of a TSK flowmeter 

mounted in the center of the net mouth; the presence of a polyethlene collar 

at the net mouth; mesh size; tow speed; size of the net mouth; and time of 

day (day or night). QLM concluded that the presence of a flowmeter, the 

mesh size, and the size of the net mouth significantly affected the number 

of larvae collected per volume of water filtered. The other variables--collar, 

tow speed, and time of day--produced no significant differences. Overall, 

nets with flowmeters captured fewer larvae per volume than did cnmetered 

nets, and nets with larger mouth openings collected more larvae than did 

nets with smaller mouths. The most efficient mesh size differed for the gear 

tested--300 x 500 ~ mesh for the 18 in. (46 cm) conical net and 1500 x 1700 ~ 

mesh for the 3 ft (0.9 m) square frame net. Since all these nets were towed 
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in a frame, no net bridles were necessary. QLM compared the catch per volume 

strained by the reference net with the catch by a net identical except for 

the presence of a bridle and found that more larvae per volume were captured 

in the net without a bridle. 

In 1973 when TI began evaluating ichthyoplankton gear used 

in the Hudson RiveT, preliminary studies (TI, 1973a, b) noted that a 0.5 m 

diameter conical net with 500.~ mesh caught more fish eggs than a 1.0 m 

conical net with 1000, 1500, or 2000 ~ mesh. This held true for larvae, 

including those of striped bass, during May-July. As the. season progressed, 

the 1.0 m net with 1000 to 2000 ~ mesh first (August and September) equaled 

and then (October) exceeded the 0~5 m net in the catch of larvae per volume 

strained. A 1.0 m
2 

epibenthic sled and 2.0 m
2 

Tucker trawl, both equipped 

with 500 ~ mesh, caught more striped bass larvae per volume of water filtered 

than did the other gear tested (0.5 m and 1.0 m diameter conical nets and a 

3 ft [0.9 m] square net, with mesh sizes ranging from 500 to 2500 ~). 

B. 1974 AND 1975 GEAR EVALUATION 

TI undertook the gear evaluation described in this report 

to provide the information necessary to permit valid comparisons of catch 

data from the three groups of investigators (NYU, LMS, and TI) currently 

collecting ichthyoplankton data in the Hudson River. The studies also assessed 

the effects of net mouth size (Tucker trawl and epibenthic sled) and tow speed 

(Tucker trawl) on the catch efficiency of TI sampling gear to determine whether 

changes in these factors would change catch efficiency. The nets' filtration 

efficiency, or the a.bility to strain water, and the changes in filtration 

efficiency with the duration of tow were also studied. Specifically, the 
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objectives of the 1974-1975 studies conducted by TI were to: 

• Dev'elo'p a method. of comparing data from 0.5 m and 
1.0 m ring (or conical) nets (NYU and QLM-LMS gear), 
1.0 m Hensen nets (NYU and QLM-LMS gear) and the 
1.0 m2 epibenthic sled and 1.0 m2 Tucker trawl 
(TI gear) by applying correction factors 

• Determine the effect of net mouth size on the catch 
efficiency of the epibenthic sled and Tucker trawl 

• Determine the effect of tow speed on the catch 
efficiency of the 1.0 m2 Tucker trawl 

• Determine the ratio of the volume of water strained 
through both a 1.0 m2 epibenthic sled and a 1.0 m2 
Tucker trawl equipped with 500 ~ mesh to the volume 
of water that would have passed through the net 
frame had no net been present (filtration efficiency) 

• Describe the effect of tow duration on filtration 
efficiency for the 1.0 m2 Tucker trawl and 1.0 m2 
epibenthic sled 
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SECTION II' 

METHODS AND MATERIALS 

Ichthyoplankton sampling ,gear used in' this study and the 

experimental design employed for·evaluating the gear's comparability and 

efficiency are described in this section. The evaluation procedures differed 

between 1974 and 1975; therefore the studies are described separately by 

year. The analytical procedures fOl" each study are presented at the 

conclusion of this section. 

A. FIELD AND LABORATORY PROCEDURES 

1. Gear Comparability Studies 

During 1974 and 1975, ichthyoplankton sampling gear used 

by New York University (NYU) and La\·Jler, Matusky and Skelly Engineers (LMS) 

were compared with that used by Texas Instruments Incorporated (TI) by 

comparing the catch of striped bass eggs and larvae per unit volume sampled 

by each gear. The objective was to obtain a method for compari.ng past and 

future data obtained by the use of these gear in the Hudson River estuary. 

a. 1974 Comparability Study 

From late June through early August 1974, five gear types 

2 
(1.0 m Hensen net, 1.0 m ring net, 0.5 m ring net, 1.0 m Tucker trawl, and 

1.0 m2 epibenthic sled) were towed in pairs to determine the relative 

catchability of striped bass post yolk-sac larvae and early juveniles between 

these gear. Each gear type used by TI (Tucker trawl and epibenthic sled) 
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was paired with each gear type used by LMS and NYU (Table II-I), resulting 

in a total of six pairings. The paired gear were towed side by-side using 

two 40 ft (12 m) converted lobster boats which were 10 to 30 m apart. The 

Tucker trawl was towed at mid-depth, while the epibenthic sled was run on 

the river bottom. Mesh sizes matched those normally used for each gear in 

the Hudson River: 505)l for the Tucker trawl and epibenthic sled and 571 )l 

for the Hensen trawl and ring nets. Each gear type is described in detail 

in Appendix A. 

.Table II-:-l 

Pairings of Ichthyoplankton Sampling Gear Employed during 
1974 and 1975 Gear Comparability Studies 

LMS,NYU 
Gear 

1.0 m Hensen net 

0.5 m ring net 

1.0 m ring net* 

Texas Instruments 

1974 
Tucker Epibenthic 
Trawl Sled 

x x 

x x 

x x 

* not studied during 1975 

II-2 

1975 
Tucker Epibenthic 
Trawl Sled 

x x 

x x 

services group 



Each pair was towed for 5 min; tow speed, measured with a 

General Oceanics (G.O.) Model 2031 electronic floWmeter mounted just 

above the gear, was approximately 80 cm/s. Velocity was monitored on a 

G.O. Model 2035 electronic meter mounted on the boat. Volume of water 

sampled was determined using G.O. Model.2030.digital flowmeters centered 

in each gear •. 

The experimental design specified 10 samples for each of 

the six gear pairings, or a total of 60 samples. Pairings were! replicated 

four times, twice during daylight and twice during darkness (Table II-2) 

for a grand total of 240 samples. Daylight sampling commenced at least 

0.5 hr after sunrise; night sampling, at least 0.5 hr after sunset. 

Samplings were taken from 24 June through 1 August in areas of known 

striped bass larval presence near Cornwall-on-the-Hudson (river miles 

55-57 [kilometre 88-91]) or Croton-on-Hudson (RM 35-38 [KM 56-61]). The 

3 variable measured was the catch of striped bass larvae per 1000 m . 

After each sample was taken, the net was washed with river water to 

concentrate the sample in the collection cup at the cod end of the net. 

The sample was preserved in 5% buffered formalin stained with rose bengal. 

In the laboratory, samples were placed in enamel pans and 

picked and sorted with the aid of illuminated magnifiers; rose bengal 

stain facilitated separation of larvae and juvenile fish from organic 

detritus and inorganic matter. Identification was made with binocular 

microscopes having a maximum power of 70X. The following are the phenotypic 

characteristics (Mansueti, 1958; Doroshev, 1971; Bayless, 1972) used to 

identify striped bass larvae: 
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Table II-2 

1974 Comparability Study Design Showing Gear Pairings, Time, and Date 
of Sampling and Number of Samples Taken per Gear Pairing 

Samples per Gear Pairing 

Texas Instruments Gear 

1.0 m2 Tucker Trawl 1.0 m2 Eeibenthic Sled 

LMS,NYU Da,tlight Da rkness Da,ll i ght Darkness 

Gear 6/24-25 7/22-23 7/8-11 7/29-30 6/26-7/2 7/23-24 7/10-11 7/30-8/1 

1.0 m Hensen net 10 10 10 10 10 10 10 10 

0.5 m ring net 10 10 10 10 10 10 10 10 

1 .0 m ri ng net 10 10 10 10 10 10 10 10 

". r " .... ... 

~ 
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• Hatching length approximately 3.0 mm 

• Head attached to yolk-sac; back straight 

• Oil globule in anterior yolk mass generally 
extending beyond anterior margin of eye 

• Teeth well-developed and early (4-5) branchiostegal 
rays formed when urostyle becomes oblique 

• Oil possibly visible in thoracic region until 
urostyle develops he-terocercal bend 

• Preopercular spine development during or just after 
development of seventh branchiostegal ray 

• Anal fin that includes two spines and 10-13 soft 
rays; spines of relatively equal thickness 

• Total of 12 preanal and 11-13 postanal myomeres 

• Snout-to-vent length approximately 55% of total 
length 

b. 1975 Comparability Study 

The 1975 comparability study made the following changes 

to the 1974 study: 

• The 1.0 m ring net (Table II-I) was excluded. 

• At time of sampling, striped bass eggs and 
yolk-sac larvae were more common than during 
the 1974 study. 

• Sampling was conducted only during daylight 
between RM 35 and 39 (KM 56 and 62) on 30 May 1975. 

• One complete set (40 samples) of gear pairings 
(Table II-3) was run, with 10 samples collected 
per pairing. 

• G.O. f10wmeters were checked for precision of 
measurement by tests in the Johns Hopkins flume; 
from these tests, individual conversion factors 
for each flowmeter were determined. 
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• Trawl samples were taken near the river surface 

rather than atmidwater depths. 

• In 1975, the Tucker trawl was towed alongside the 
boat whereas the 0.5 m ring net was towed 40 ft 
(12 m) and the 1.0 m Hensen net 200 ft (61 m) behind 
the boat. 

• The 1. 0 m 'Hensennet was mounted on an epibenthic 
sled frame for sampling near the river bottom. 

All tows were against the prevailing current. Sample 

processing and laboratory analyses remained the same as those used in 1974. 

Table II-3 

1975 Comparability Study Design Showing Gear Pairings and 
Number of Samples Taken per Gear Pairing on 30 May 1975 (Daylight Only) 

Samples per Gear Pairing 

Texas 
2 l.Om LMS, NYU 

Gear Tucker Trawl 

1.0 m Hensen net 10 

0.5 m ring net 10 

2. Gear Efficiency Studies 

Instruments Gear 
2 l.Om 

Epibenthic Sled 

10 

10 

The effects of gear mouth size and tow speed on larval 

striped bass catches were examined as follows: in 1974, the effect of the 

mouth size of the Tucker trawl and epibenthic sled; in 1975, the effect of 

Tucker trawl tow speed. 
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a. 1974 Mouth Size EfficIency Study 

The effect of the net's mouth size on the catch 6f larval 

striped bass per unit volume sampled was determined for TI sampling gear, 

i.e., the Tucker trawl and the epibenthic sled. Different net mouth sizes 

were achieved by changing the mouth width while the mouth height remained 

the same. The· height of the net mouth of both gea.r was always 1.0 m but 

mouth widths were 0.25, 0.5, 0.75, and 1.0 m for the epibenthic sled and 

0.5, 0.75, 1.0, and ·1.25 m for the Tucker trawl. 

During July and August 1974 between RM 55 and 58 (KM 88-93), 

six complete sets of comparisons (Table 11-4) were made for each gear: three 

during daylight and three during darkness. A set consisted of six or nine 

samples for each mouth size. One boat towed the Tucker trawl and another 

towed the epibenthic sled side by side 10 to 30 m apart, pairing mouth sizes 

in every combination. All tows were against the current. Tows with the 

Tucker trawl were at mid-depth, while the sleds were towed along the river 

bottom. The towing vessels maintained a speed of approximately 80 cm/s for 

5 min. Gear were as described for the 1974 gear comparability study (see 

Appendix A). 

G.O. digital flowmeters centered in each gear determined the 

volume of water sampled. To be consistent with the 1974 data used in a 

previous report (TI, 1975), the analysis used only tows for which flowmeter 

differences were between 3566 and 19007 counts. Sample processing and labora

tory analyses were as described for the 1974 comparability study. 
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Table II-4 

1974 Gear Mouth Size Efficiency Study Design Showing Number of Samples 
for Each Gear and Mouth Size and Time and Dates of Sampling 

Number of Samples 

Ej2ibenthic Sled Tucker Trawl 

Day1 i ght Darkness Daylight 

7/1 7/16 8/5-6 7/3 7/18-19 8/7-9 7/1 7/15 8/5-6 7/3 .. 
6 9 9 6 9 9 * * * * 

6 9 9 6 9 9 6 9 9 6 

6 9 9 6 9 9 6 9 9 6 

6 9 9 6 9 9 6 9 9 6 

6 9 9 6 9 9 6 9 9 6 

Darkness 

7/17-18 

* 

9 

9 

9 

9 

*Not tested 

~ 

"" 
" -. ' .. 

~ 

8/7-9 

* 

9 

9 

9 

9 
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b. 1975 Tow Speed Efficiency Study 

The effects of tow speed -on the- collection efficiency of a 

2 single gear, the 1.0 m Tucker trawl, were examined in 1975 by sampling in 

an area of known striped bass larval presence, RM 43 to 64 (km 69-102), 

on 9-11 July. Catches at tow speeds of 80 and 120 cm/s were compared; 

at each tow speed, 25 samples were taken by two boats running parallel 

about 45 m apart and each towing a 1.0 m2 Tucker trawl at identical depths. 

The faster boat (120 cm/s) towed for 4 min, and the slower boat (80 cm/s) 

towed for 6 min; therefore, each boat sampled comparable volumes of water 

in approximately the same area of the river. The Tucker trawl towed at 

120 cm/s weighed approximately 230 Ib (104 kg), while the trawl towed at 

80 cm/s weighed approximately 180 lb (82 kg); weight was adjusted- to assure 

that the sampling angle (appendix Figure A-3) remained constant. 

Sample processing and laboratory procedures were identical 

to those used for the comparability studies. 

3. Filtration Efficiency Studies 

A pair of studies performed in 1975 tested the filtration 

2 or straining efficiency of the nets used in TI sampling gear, the 1.0 m 

2 epibenthic sled and the 1.0 m Tucker trawl. The first study--a net/no-

net experiment--compared flow of water through gear fitted with a 505 ~ 

mesh net to gear without a net in order to determine if the net had a 

significant effect on water flow by its resistance to the passage of 

water. The second study--the sustained efficiency experiment--compared 

mean water flow for several towing durations to determine if increased 

towing duration affected the net's water-straining ability. 
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The net/no-net experiment was conducted during daylight on 

3-4 September 1975 at RM 35 (km 59). Each gear type was towed 15 times with 

and 15 times without a net; all tows were against the current for 5 min at 

approximately 100 cm/s. A G.O. electronic flowmeter with a boat-mounted 

readout meter indicated the tow speed. The epibenthic sled was towed at 

depths of 15 ft (4.6 m), and the Tucker trawl was towed near the river surface; 

all gear were set and retrieved in an open position. Three calibrated G.O. 

digital flowmeterswere mounted in the mouth frame of each gear (Figure 11-1): 

one in the upper left corner, one in the center, and one in the lower right 

corner. The experimental variable was digital flowmeter readings, which were 

recorded for each tow. 

1. 0 M 

~-----------l.O M------------~ 

A 

• 

B 
• 

C 
II 

Figure 11-1. Approximate Positions of Three Flowmeters in Mouths of 
Sampling Gear during 1975 Filtration EffiCiency Studies 
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The sustained efficiency experiment was conducted 5-17 

September 1975 during daylight within RM 34-39 (KM 54-62). There were 

10 tows for each of eight duration intervals (Table. 11-5) and each gear, 

the epibenthic sled and Tucker trawl (with nets mounted); the tow duration 

intervals (in minutes) were 2.5, 5.0, 7.5, 10.0, 12.5, 15.0, 17.5, and 

20. All tows. were made against the current at· approximately leO cm/s. 

As with the net/no-net experiment, three'calibrated G.O. digital flow-

meters were mounted in the mouth of each gear (Figure II-I): c,ne in the 

upper left corner, one in the center, and one in the lower right corner. 

Other sampling procedures were the same as for the net/no-net experiment. 

Digital flowmeter readings represented the experimental variable. 

Table II-5 

Design of Sustained Efficiency Experiment Showing 
Number of Samples for Each Tow Duration and Gear 

Duration of Tows Number of Samples 
(min) Tucker Trawl Epibenthic 

2.5 10 10 
5.0 10 10 
7.5 10 10 

10.0 10 10 
12.5 10 10 
15.0 10 10 
17.5 10 10 
20.0 10 10 
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B. ANALYTICAL PROCEDURES 

This subsection discusses the statistical models used for 

data analysis, their advantages, and the assumptions necessary for 

making the models both realistic and precise. 

1. Gear Comparability Studies 

a. 1974 Comparability Study 

Differences between estimated density and actual density 

underlie the theory of comparing efficiencies of ichthyoplankton sampling 

gear. Because of gear avoidance by motile ichthyoplankton and the 

gears' size selectivity, the gear may catch fewer organisms than are in 

the volume they strain and this, in turn, makes them less efficient. 

Thus, the catches are not absolute indices of abundance of ichthyoplankton; 

instead, they are estimates of abundance that differ because of differing 

efficiencies of the gear. 

A statistical model that would account for differing 

efficiencies had to be devised in order to compare data for different 

gear. The statistical model with which the 1974 catch data were 

compared was as f811ows: 

D.. K. Jl E .. 
lJ l lJ 

where 

D .. catch of larval striped bass 1000 3 in per m lJ tow j with gear i 

expected number of larvae per 1000 3 in ]J m 
sampling area 
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proportion of ~ caught by gear i (O~K.~l) 

~ 

= random error, and error associated with gear 
and natural variation in distribution of larvae 

and was based on the assumptions that: 

• The random error was mUltiplicative rather than 
additive. 

• The efficiency term K wa's :constant; this· means 
that the number of larvae missed did not renmin 
constant for all densities and that the proportion 
missed was not a function of density. 

• The linearized model was a fixed-effects model. 

The term K. represented the relative catch efficiency, expressed as the 
~ 

ratio of number of larvae caught to total number of larvae present in 

the sampled volume of water prior to sampling. 

An advantage of the model was that it could yield a 

realistic method for arriving at correction factors to adjust catch data 

obtained from gear having differences in efficiency (see Appendix B). 

Statistical tests performed on the catch data (Dij ) ultimately were 

tests for significant difference between the efficiencies (Ki ) of the 

compared gear. During the sampling period (24 June-2 August)1 post 

yolk-sac larvae were the predominant life stage caught for striped bass; 

thus, the analysis was univariate. 

To normalize the catch data and stabilize its variance, a 

log transformation was used. The model was linearized to be consistent 

with least squares theory by using the natural logarithm of the data: 

log (D,. + 1) 
e ~J 

log Ki + log ~ + log Ei . e e e J 
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Addition of 1 to D .. facilitated analysis of small catch values (Steel 

1J 

and Torrie, 1960). The transformed data from each gear comparison were 

tested for normality by the Shapiro-Wilks test (Dunn and Clark, 1974) 

and for homogeneity of variance by an F test (Brownlee, 1967). A 2-

tailed unpaired t test was then performed on data for which the Shapiro-

Wilks test and F test were nonsignificant (a = 0.05). All data were 

subjected also to the nonparametric Wilcoxon rank sum test (Hollander 

and Wolfe, 1973) ~;ince no assumptions of normality and equality of 

variance were necessary for this test. 

b. 1975 Comparability Study 

The 1975 comparability model was identical to that used 

for the 1974 study with one exception: when the 1975 comparability 

samples were taken, three planktonic life stages of striped bass were 

common rather than only one being predominant, which had been the case 

during the 1974 study; thus, a multivariate test of means had to be 

performed rather than a univariate test in order to compare all three 

life stages in a hypothesis-testing situation. 

The model with which the 1975 data were analyzed was as 

follows: 

D .. K.l1 s .. r1J r1 r r1J 

where r = 1 ... 3 were the three life stages present (eggs, yolk-sac 

larvae, and post yolk-sac larvae). The other variables in the model 

were the same as for the 1974 model. The linearization of the model by 
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natural logarithms then became: 

log (D i' + 1) = log ~ + log Ki + log £ ij e r J ere -r e r 

The data were first tested for equality of covariance 

matrices between gears (Morrison, 1967). If this test was nonsignificant, 

then the test of equality of mean vectors (Morrison, 1967) was performed. 

Additionally, the nonparametric Wilcoxon rank sum test was performed 

univariately on the data for each life stage. 

In addition to assumptions and analyses used in 1974, the 

1975 model was based also on the analytical assumption that the vector 

loge £rij was multivariately normal with a mean of zero and constant 

variance for gear and samples. 

2. Gear Efficiency Studies 

a. 1974 Gear Mouth-Size Efficiency Study 

The efficiencies of various gear mouth sizes were tested 

for both the epibenthic sled and the Tucker trawl. The purpose was to 

find if adequate gear mouth sizes were being used and if there would be 

any significant change in efficiency if mouth area were increased or 

decreased. Analysis of results was based on the principle that a 

relationship exists between gear mouth area and number of organisms 

caught in a volume of water; theoretically, this relationship is a 

function that is asymptotic and strictly monotonic (Figure 11-2). 

Statistical testing of mean catch for equivalent gear would in.dicate if 

gear efficiency could be improved by changing the size of the mouth. 

Equality of means would imply that the mouth sizes were of the range 
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>u 
Z 
lLJ ..... 
U ..... 
LL. 
LL. 
lLJ 

:I: := 
c( 
u 

1.0 

MAXIMUM OBTAINABLE EFFICIENCY 

-..=-= ----
__ 1 _____ _ 

GEAR MOUTH AREA 

Figure 11-2. Theoretical Relationship between Gear Mouth 
Area and Catch Efficiency 

where catch efficiencies were asymptotic (Figure 11-2), i.e., at 

the maximum obtainable efficiency for the gear design and deployment 

procedure. 

The statistical model used to analyze the catch data was 

a variation of the gear comparability model, using assumptions identical 

to those for the 1974 gear comparability study. The ne~., model was: 

D.. C. X.<p ~ E •• 
lJ l l lJ 
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where 

D .. = 
l.J 

C. 
l. 

X. = 
l. 

et> = 

Jl 

E, • 
l.J 

catch of larval striped bass 1000 3 
in per m 

tow j with gear i 

a fract;ional 'constimt' for ,'gear i 

mouth area of gear i 

a constant exponent 

expected number of larvae per 1000 m3 in water 
column 

random error 

This model was chosen because, for the range of X. (0.5 m2 to 1.25 m2 for 
l. 

the Tucker trawl and 0.25 m
2 

to 1.0 m
2 

for the epibenthic sled), it could 

be used to reasonably describe the theoretical function (Figure 11-2) or 

another monotonic function. This model also was consistent with the 

comparability model D .. = K, 
l.J l. 

Jl E •• 
l.J 

in which the relative efficil:ncy term 

Ki was analogous to the term et> C.X. 
l. l. 

of this model. If et> were not significantly 

different from a in the present model, mouth area would have li~tle effect 

on the catch per volume, and efficiency would be stable and perhaps maximal 

with respect to design and deployment (e.g., for a constant tow speed). 

The data were tested for normality by the Shapiro-Wilkes 

test (Dunn and Clark, 1974) and for homogeneity of variance by Bartlett's 

tes: (Brownlee, 1967) after a 'latural log transformation: 

log (D .. + 1) 
e 1J 

log C. + et> log X. + log Jl + log E .. e 1 e 1 e e 1J 

If these tests were nonsignificant, an ANOVA test for ~ a (i.e., equality 

of means) and for lack of fit was performed (Draper and Smith, 1966). In 

addition to this parametric analysis, a nonparametric Kruskal-Wallis test 
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(Hollander and Wolfe, 1973) for equality of median densities of gears was 

performed for all data; if the latter was nonsignificant, this too implied 

that ~ = 0, i.e., gear mouth area did not influence catch efficiency. 

b. 1975 Tow-Speed Efficiency Study 

Tow speed replaced mouth size (Figure 11-2) as the 

independent variable in the theoretical model that formed the basis for 

analyzing 1975 gear efficiency with respect to tow speed. Catch data 

analysis would indicate whether the asymptotic maximum obtainable 

efficiency had been reached for the tow speeds used. 

The statistical model used for comparing tow speeds was 

identical to that used for comparing gear: 

where 

D.. K. fl €.. 
lJ l lJ 

D .. 
lJ 

3 catch of larval striped bass per 1000 m in 

K. 
l 

tow j with tow speed i 

proportion of fl caught at tow speed 

3 
lJ actual number of larvae per 1000 m 

S.. random error 
lJ 

i (O<K.<l) 
- l-

Assumptions were identical to those for the 1974 comparability study. 

For analysis. the model was linearized by the following 

transformation: 

log (D .. + 1) 
e lJ 

log K. + log fl + log S .. 
e lee lJ 
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The transformed data were analyzed for normality by the 

Shapiro-Wilks test and for equality of va-ri"ances by an F test. If both 

tests were nonsignificant, an unpaired t test for equal means was 

performed. All data also were subjected to a nonparametric Wilcoxon 

sum rank test. 

3. 1975 Filtration Efficientj Studies 

a. Net/No-Net Experiment 

The net/no-net experiment of 1975 investigated the effects 

a 505 ~ mesh net on the filtration efficiency of an epibenthic sled 

and Tucker trawl; i.e., it tested for a reduction in flow of water 

through the gear as a result of the resistance of the net. Unlike the 

earlier tests dealing with catch data, the observed dependent variable 

was water flow, as measured by flowmeters. 

The flowmeter data were analyzed by a simple analysis of 

covariance. The statistical model was: 

where 

(Xi 

z .. 
1J 

= 

e 

£ij = 

x. . (Xi + ez.. + £. j 
1J 1J 1 

distance (cm) as measured by center flowmeter 

divided by tow duration for j th tow of thE~ 
. th 
1 gear 

effect due to net in gear i 

recorded boat speed (cm/s) from electronic 
flowmeter 

slope or rate of change of X with Z 

random error 
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Spurious flowmeter readings or tow-speed errors were excluded from the 

analyses by examining profiles of digital flowmeter readings adjusted by 

electronic flowmeter readings, assuming S = 1. The profiles and methods 

for data exclusion appear in Appendix C. 

The data were tested first for normality by the Shapiro-

Wilks test, then for equality of variance of the tow treatment (SZ .. ) 
1J 

by an F test. ThE~ assumptions used were that S = 1 for both tests and 

that the effect of a net (a.) on the gear speed was equal to the no-net 
1 

effect for the second test. The equality of the effect (a.) of a net to 
1 

that of no-net was tested by an analysis of covariance (Brownlee, 

1967), which "adjusts" the means of the net/no-net effects for changes 

in boat speed. He.d this adjustment not been made, changes in speed 

would have confounded the results of the experiment. 

The following were the assumptions necessary for applying 

the statistical model: 

• The effect of boat speed is a first-order polynomial. 

• Boat-speed effects are the same for net and no-net data. 

• Random errors are independently and identically 2 
normal, with a mean of 0 and constant variance of 0 . 

b. Sustained Efficiency Experiment 

This 1975 experiment investigated the effects of tow 

duration (2.5 to 20 min) on the filtration efficiency or water-straining 

ability of the epibenthic sled and Tucker trawl. As with the net/ 

no-net experiment, the observed dependent variable was water flow, as 

measured by flowmeters. If flow rates change significantly as tow 
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duration increases, then net clogging or some other phenomenon is 

occurring. Flowmeter outlier data were'detected and excluded 'in the same 

manner as with the net/no-net experiment (Appendix C). 

where 

The statistical model used for data analysis was: 

f ijk c distance (em) as measured by center f10~neter 

divided by tow duration (i = 2.5, 5.0, 7.5 ••• 
th th 20 min) in j tow of k gear 

11k = overall mean flow rate (cm/s) for gear k 

(lik = mean flow rate effect of ith duration for 
gear k 

Zijk = boat speed (cm/s) recorded on electronic flowmeter 

S slope or rate of change of f with Z 

Eijk = random error 

The adjusted flowmeter data were tested for normality 

(assuming S = 1) by the Shapiro-Wilks test and for homogeneity of 

variance (again assuming S = 1) by Bartlett's test. Differences in flow 

rate among tow durations were detected by using a simple analysis of 

covariance and adjustments to free the mean flow rates from the influence 

of changing tow speeds. 
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SECTION. III. 

RESULTS AND DISCUSSION 

A. GEAR COMPARABILITY STUDIES 

1. 1974 Comparability Study 

The ichthyoplankton sampling gear of TI, NYU, and LMS 

usually appeared to have similar catch efficiencies. This would imply 

directly comparable larval striped bass catch data if the gear are deployed 

in the same manner as during this study, with no need for corrl~ction factors. 

There was at least one statistical comparison between each TI gear and its 

NYU or LMS counterpart. 

Of the 24 gear pairings run during the 1974 comparability 

study (Section II, Table II-I; Appendix C), 14 had sufficient catch for 

analysis; catch data for a gear pairing were judged to be suff:lcient if 

five or more of the 10 samples taken had non-zero catch. All but one of 

the 10 gear pairings with insufficient catch were run during the last week 

of July. The lower catch in late July may have been caused by increased 

gear avoidance by larval and early juvenile striped bass or lower densities 

of planktonic striped bass; however, since the catch was low both day and 

night and ichthyoplankton are more likely to avoid gear during daylight 

(Clutter and Anraku, 1968), gear avoidance probably was less i~portant 

than decreased density due to mortality and dispersal. 

Parametric statistical analysis was possible for seven of 

the 14 gear pairings (Table III-I). For these seven pairings, log-transformed 
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Table III-l 

Tests for Normality and Equality of Var:iance 
of 1974 Gear Comparability Data 

Nonna 1 i tot Egualit~ of Variance 
Gear Time Date W n F df 

l.Om ring; 2 Tucker trawl Day 6/24 0.938 18 l.13 9,7 l.Om ns ns 

0.5 m ring; 1. 0 m2 Tucker trawl Day 6/24 0.917 ns 20 1.057 ns 9,9 
2 Day 6/25 0.887 13 1.0 m Hensen; 1.0 m Tucker trawl ns 4.254 ns 5,6 

0.5 m ring; 1.0 m2 Epibenthic sled Day 6/26 0.941 ns 16 1.568 ns 5,9 

l.Om ri ng; 1.0 m2 Epibenthic sled Day 6/26 0.816 * 19 12.079 * 8,9 

1.0 m Hensen; 1.0 m2 Epibenthic sled Day 7/2 0.944 ns 10 2.541 ns 4,4 

1.0 m ring; 1.0 m2 Tucker trawl Night 7/8 0.948 ns 20 1.570 ns 9,9 

1.0 m Hensen; 1.0 m2 Tucker trawl Night 7/9-10 0.967 ns 20 1.298 ns 9,9 

0.5 m ring; 1.0 m2 Tucker trawl Night 7/11 0.716 * 17 3.453 ns 7,8 

1.0 m Hensen; 1.0 m2 Epibenthic sled Night 7/10 0.853 * 17 1.325 ns 9,6 

1.0 m ring; 1.0 m2 Epibenthic sled Night 7/11 0.878 * 15 2.022 ns 4,9 

0.5 m ring; l.Om 2 Epibenthic sled Night 7/11 0.613 * 15 1.053 6,7 ns 

loOm ring; 1 .0 m2 Tucker trawl Day 7/22 I I 

0.5 m ring; 1.0 m2 Tucker trawl Day 7/22 I I 

1.0 m Hensen; 1.0 ITI 
2 Tucker trawl Day 7/23 I I 

1. 0 m Hensen; 1.0 1T12 Epibenthic sled Day 7/23 0.818 * 14 1.083 ns 3,9 

1.0 m ring; 1.0 m2 Epibenthic sled Day 7/24 I I 

0.5 m ring; loOm 2 Epibenthic sled Day 7/24 I I 

1.0 m ri ng; 1.0 m2 Tucker trawl Night 7/29 I I 

0.5 m ring; 1.0 m2 Tucker trawl Night 7/29-30 I I 

1.0 m Hensen; 1.0 m2 Tucker trawl Night 7/30 I I 

1.0 m Hensen; 1.0 m2 Epibenthic sled Niqht 7/30 I I 

1.0 ring; 1.0 m2 Epibenthic ~led Night 3/1 0.674 * 12 2.109 ns 3,7 

0.5 m ring; 1.0 m2 Epibenthic sled Night 8/1 I I 

I = catch not sufficient for analysis; fewer than five samples with 
non-zero catch 

* = significatn at a = 0.05 
ns= not significant at a = 0.05 
n = number of valid samples 
df= degrees of freedom 
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data appeared to be normally distributed with equal variances, as deter-

mined by nonsignificant (a = 0.05) Shapiro-Wilks and F tests. Thus, t 

tests for equality of mean catch, signifying equal efficiency coefficients 

(Ki ) , could be performed on the catch data from the following gear 

comparisons: 

1.0 m ring net vs 1.0 2 Tucker trawl, daylight m 

1.0 m ring net vs 1.0 2 Tucker trawl, darkness m 

0.5 m ring net vs 100m 
2 Tucker trawl, daylight 

1.0 Hensen net l.Om 2 Tucker trawl, daylight m vs 

l.0 m Hensen net 2 
darkness vs 1.0 m Tucker trawl, 

0.5 ring net vs 1.0 m 
2 

epibenthic sled, daylight m 

1.0 Hensen net vs 1.0 m 2 
epibenthic sled, daylight m 

Unpaired t tests were nonsignificant (2-tailed; a = 0.05) for all of the 

above (Table 111-2) except one that showed that the catch from a 1.0 m 

ring net was significantly greater than that from a 1.0 m2 Tucker trawl 

during darkness (Figure III-I). 

The nonparametric Wilcoxon rank sum test, for which no 

assumptions of normality and equal variance are necessary, incicated 

significantly different (a = 0.05) mean catches in two of the 14 gear 

pairings having sufficient catch data (Table III-2). The 1.0 m ring net 

caught significantly more larvae during daylight than did the 1.0 m2 

epibenthic sled (Figure III-2), and the 1.0 m ring net caught significantly 

more than did the 1.0 m
2 

Tucker trawl at night (in agreement ~lith the 

results of the parametric analysis). In these two cases, there was an 

apparent contradiction with the results of a pairing of the same gear 

during a different time (daylight vs darkness). This contrad~ction may 

have truly reflected differences in gear efficiency with respect to light 
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Table 1II-2 

Parametric and Nonparametric Tests for Equality of Mean Catch 
hom 1974 Gear Comparability Study 

Gear 

1.0 m ring; 1,0 m2 Tucker trawl 

0.5 m ring; 1.0 m2 Tucker trawl 

1.0 m Hensen; 1.0 m2 Tucker trawl 

0.5 m ring; 1.0 m2 Epibenthic sled 

1.0 m ring; 1.0 m2 Epibenthic sled 

1.0 m Hensen; 1.0 m2 Epibenthic sled 

1.0 m ring; 1.0 m2 Tucker trawl 

1.0 m Hensen; 1.0 m2 Tucker tra~l 

0.5 m ring; 1.0 m2 Tucker trawl 

1.0 m Hensen; 1.0 m2 Epibenthic sled 

1.0 m ring; 1.0 m2 Epibent~ic sl~d 

0.5 m ring; 1.0 m2 Epibenthic sled 

1.0 m ring; 1.0 m2 Tucker trawl 

0.5 m ring; 1.0 m2 Tucker trawl 

1.0 m Hensen; 1.0 m2 Tucker trawl 

1.0 m Hensen; 1.0 m2 Epibenthic sled 

1.0 m ring; 1.0 m2 Epibenthic sled 

r.5 m ring; 1.0 m2 Epibenthic sled 

1.0 m ring; 1.0 m2 Tucker trawl 

0.5 m ring; 1.0 m2 Tucker trawl 

1.0 m Hensen; 1.0 m2 Tucker trawl 

1.0 m Hensen; 1.0 m2 Epibenthic sled 

1.0 m ring; 1.0 m2 Epibenthic sled 

0.5 m ring; 1.0 m2 Tucker trawl 

Time 

Day 

Day 

Day 

Day 

Day 

Day 

Night 

Night 

Night 

Night 

Night 

Night 

Day 

Day 

Day 

Day 

Day 

Day 

Night 

Night 

Night 

Night 

Night 

Night 

Date 

6/24 

6/24 

6/25 

6/26 

6/26 

7/2 

7/8 

7/9,10 

7/11 

7/10 

7/11 

7/11 

7/22 

7/22 

7/23 

7/23 

7/24 

7/24 

7/29 

7/29,30 

7/30 

7/30 

8/1 

8/1,2 

t-Test of 
Equality of Means 

t df 

0.505 ns 16 

1.178 ns 18 

1.668 ns 11 

0.632 ns 14 

t 

0.612 ns 8 

2.411 * 18 

1.362 ns 18 

t 

t 

t 

t 

,I 

,I 

,I 

t 

,I 

,I 

,I 

,I 

,I 

,I 

t 

,I 

Wil coxon Rank 
Sum Test 
z 

0.62 ns 

1.29 ns 

1.59 ns 

0.54 ns 

2.37 * 

0.73 ns 

2.12 * 

1. 13 ns 

0.00 ns 

0.83 ns 

0.00 ns 

0.12 ns 

,I 

,I 

,I 

0.51 ns 

,I 

,I 

,I 

,I 

,I 

,I 

0.18 ns 

,I 

,I 

* 
Catch not sufficient for analysis; fewer than five samples with non-zero catch 
Significant at a = 0.05 

ns 
t 
df = 

Not significant at a = 0.05 
Assumptions of normality and equality of variance not met; see Table 111-1 
degrees of freedom 
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Figure III-I. 

Figure III-2. 
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and gear avoidance by ichthyoplankters or occurred purely by chance 

(probability of a type l.error occurring in one or two of 14 tests at 

a = 0.05 is 0.48). 

2. 1975 Comparability Study 

The 1975 gear comp~rability study afforded the opportunity 

to compare catch efficiencies of each gear for three life stages of 

striped bass--eggs, yolk-sac larvae, and post yolk-sac larvae--instead 

of primarily one (post yolk-sac larvae) as had been the case in the 1974 

study. Generally. the 1975 study results indicated no significant 

difference in gear sampling for larval striped bass near the river 

bottom; the 0.5 m ring net appeared to be more efficient than the 1.0 m
2 

epibenthic sled for sampling eggs near the river bottom. For sampling 

near the surface, the Tucker trawl appeared to be more efficient than 

either the 0.5 m ring net or the 1.0 m Hensen net in collecting larval 

striped bass. 

Parametric statistical analysis of the catch data was 

possible for only one of the four gear comparisons (Table III-3): the 

2 
1.0 m Hensen net (mounted on a sled frame) vs the 1.0 m epibenthic 

sled. For this gear comparison, the mean vectors were not significantly 

different (a = 0.05), indicating that the epibenthic sled and Hensen net 

were equally efficient for the collection of the three life stages 

(Figure III-3). Nonparametric analysis by univariate testing of the 

life stages with the Wilcoxon rank sum test corroborated the results of 

the parametric test comparing the epibenthic sled and Hensen net (Table 

III-3) . (Statements of significance about multivariate clata, i.e., life 
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Table 1II-3 

Tests of Equality of Covariance Matrices, Equality of Mean Vectors, and 
Nonparametric Equality of Mean Catch· for 1975 Gear Comparability Study 

Equality of Covariance 
Matrix 

Gear 2 x 

1 m2 Epibenthic sled vs 17.3 
0.5 m ring net 

1 m2 Epibenthic sled vs 

~I 1 m Hensen net (on sled) 11.6 

1 m2 Tucker trawl vs co 

0.5 m ring net 

1 m2 Tucker trawl vs co 

1 m Hensen net 

ns = not significant at a = 0.05 
: * = significant at a = 0.05 
~ df = degrees of freedom 
n 
~ 
~ 

~ 
~ 

o 
c 
~ 

df 

6 * 

6 ns 

* 

* 

Parametric Equality 
of Mean Vectors 

F df 

3 
0.2867 16 ns 

Nonparawetric Equality of 
i-lea n Ca tch 

Z L He Stage 

2.73 * Egg 
0.88 ns Yolk-sac larvae 
0.88 ns Post yolk-sac Larvae. 

O. 11 ns Egg· 
0.38 ns Y.elk-sac larvae 
0.15 ns Pest yolk-sac larvae 

1.25 ns Egg' 
3.42 * Yolk-sac larvae 
3.61 * Po~t yolk-sac larvae 

1. 17 ns Egg' 
2.53 * V'o lk-sac 1 arvae 
3.48 * Post yolk-sac larvae 

~ 
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stages, using a univariate test -requires -the assumption of noncorrelation 

between variables.) There were no significant differences in catch 

efficiences for eggs, yolk-sac larvae, and post yolk-sac larvae between 

these tow gear. 

For the three gear comparisons that could be analyzed 

only with nonparametric statistical methods, significant differences 

(a = 0.05) in catch were frequently noted. The 1.0 m2 epibenthic sled 

caught significantly fewer eggs (Figure 111-4 and Table 111-3) than did 

the 0.5 m ring net. 2 
The 1.0 m Tucker trawl caught significantly more 

yolk-sac and post yolk-sac larvae (Table 111-3) than did either the 0.5 m 

ring net (Figure 1II-5) or the 1. 0 m Hensen net (Figure II1-6). 
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Differences in catch efficiency noted in the 1975 

comparability study for the surface or midwater sampling gear (Tucker 

trawl, Hensen net, and 0.5 m ring net) contradicted 1974 study results 

in which these gear appeared equal in efficiency. The deploynlent of 

the gear may have caused the differences in the results of thE: two studies. 

B. GEAR EFFiCIENCY STUDIES 

1. 1974 Gear Mouth-Size Efficiency Study 

In all but one test, increasing the mouth width of the 

epibenthic sled and the Tucker trawl had no effect on their catch 

efficiency for larval striped bass. With respect to gear mouth size, 

both gear were sampling at or near their maximum obtainable efficiency 

(Section II, Figure 11-2) for the methods of deployment used and the 

range of mouth sizes tested. 

Seven of the 12 sets of samples taken during the 1974 

efficiency study (Section II, Table 11-4) had sufficient catc~ for 

analysis; catch data for a set of samples were judged to be s"J.fficient 

if five or more samples had non-zero catch (Table 111-4). All but one 

of the sets with insufficient catch occurred during early August. Only 

one set--daylight sampling with the epibenthic sled on 1 July--met the 

necessary assumptions (Table 111-4) for parametrically testing the log

transformed catch data. The analysis-of-variance test for this data set 

(Table 111-5) indicated that changing the mouth size of the epibenthic 

sled did not significantly (F = 1.80; a = 0.05) affect mean catch 

per volume. 
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Table 1II-4 

Tests for Normality; Homogeneity of Variance, and Lack of Fit 
. in Gear Mouth Size Efficiency Study of 1974 

Homogenity 
of 

Nonna1 ity Variance Lack of Fit 
Gear Time Date W n F F df 

m Epibenthic sled Day 7/1 0.97 ns 19 0.39 0.53 ns 2.15 
m Tucker trawl Day 7/1 0.83 * 24 
m Epibenthic sled Night 7/3 0.88 * 17 
m Tucker trawl Night 7/3 0.84 * 13 
m Epibenthic sled Day 7/16 0.80 * 24 
m Tucker trawl Day 7/15 .; .; 

m Epibenthic sled Night 7/18,19 0.86 * 25 
m Tucker trawl Night 7/17,180.87 * 33 
m Epibenthic sled Day 8/5 .; .; 

m Tucker trawl Day 8/6 .; .; 
m Epibenthic sled Night 8/7,8 .; .; 

m Tucker trawl Night 8/8,9 .; .; 

* Significant at a = 0.05 
ns Not significant at a = 0.05 
.; Insufficient data for analysis; 

with non-zero catch 
fewer than five samples 

df Degrees of freedom 
n Number of valid samples 

Table III-5 

.; 

.' 
I y 

I 
y 

I 

" 

Analysis of Variance of Larval Striped Bass Catch per Volume 
Using Epibenthic Sleds with Five Different Mouth Sizes During 

Daylight of 1 July 1976 

Sum of Mean 
Source d. f. Squares Square F 

Slope 1 1 .1804 1.1804 1.80+ 

Residual 17 11. 1446 0.6556 
1 ack of fit 2 0.7377 0.3688 0.53+ 
pure el"ror 5 10.4069 0.6933 

Total 18 12.325 

+ not significant at a = 0.05 
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Nonparametric analysis of the seven sets by the Kruskal-

Wallis test indicated no significant (a = 0.05) change in catch per 

volume with change in gear mouth size except for one set--nighttime 

sampling with an epibenthic ·sled on -3 July (arab1eIII-6). Those tests 

showing no significant differences· included at least one replicate of 

each of the four combinations of day and night sampling with the 

epibenthic sled and Tucker trawl. The exceptional ·case having a 

significant Kruskal-Wa11is test (Table III-6) did not show a consistent 

increase in catch with an increase in gear mouth size (Figure 111-7), as 

might have been expected. Other studies (F1eminger and Clutter, 1965; 

McGowan and Fraundorf, 1966; Clutter and Anraku, 1968) have found an 

increase in catch with larger nets towed at the same speed and have 

attributed this increase to reduced gear avoidance by the sampled organisms. 

Table 1II-6 

Kruska1-Wa11is Test for Difference in Mean Catch with Gear Mouth Size 

Gear Time Date 2 df X J 
1 m Epibenthic sled Day 7/1 2.35 ns 3 
1 m Tucker trawl Day 7/1 5.32 ns 3 
1 m Epibenthlc sled Night 7/3 8.35 * 3 

1 m Tucker trawl Night 7/3 2.58 ns 3 
1 m Epibenthic sled Day 7/16 5.35 ns 3 
1 m Tucker trawl Day 7/15 I 

1 m Epibenthic sled Night 7/18,19 3.07 ns 3 

1 m Tucker trawl Night 7/17,18 6.16 ns 3 
1 m Epibenthic sled Day 8/5 I 

1 m Tucker trawl Day 8/6 I 
1 m Epibenthic sled Night 817,8 I 

1 m Tucker trawl Night 8/8,9 I 

* Significant at a : 0.05 
ns Not significant at a = 0.05 
I Insufficient data for analysis; fewer than five samples 

with non-zero catch 
df Degrees of freedom 
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2. 1975 Tow Speed Efficiency Study 

Nonparametric analysis by the Wilcoson rank sum test 

2 
indicated that a 1.0 m Tucker trawl caught significantly (Z = 6.64; 

a = 0.05) more post yolk-sac striped bass per volume at a tow speed 

of 120 cm/s than at: 80 cm/s; the 50% increase in tow speed approximately 

tripled the mean catch from 2.55 to 8.61 larvae/lOOO m3 . Gear 

efficiency with respect to tow speed depends on the size and type of 

organisms sampled (Aron and Collard, 1969) and the organism's ability 

to perceive the gear and avoid it (Barkley, 1964; Sissenwine et aI, 

1974). The Tucker trawl's maximum obtainable efficiency for post yolk-

sac larvae had not been reached at 80 cm/s--and may not have been reached 

at 120 cm/s. T1, in its ichthyoplankton surveys of the Hudson River, 

usually tows the Tucker trawl at 90-120 cm/s; tow speeds greater than 

120 cm/s reduce depth control and stability of this gear. 
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The catch data from this study were not normally 

distributed (W = 0.55 at 80 cm/s and W = 0.90 at 120 cm/s; both signifi-

cant at a = 0.05) when transformed and thus were not subjectec, to parametric 

analysis. 

C. FILTRATION EFFICIENCY STUDIES 

1. Net/No-Net Experiment 

The presence of a 505 ~ mesh net had no detectable effect 

2 2 on the ability of the 1.0 m epibenthic sled and the 1.0 m Tucker trawl 

to strain water. Digital flowmeter data collected during the 1975 net/ 

no-net experiment appeared to be normal, with equal variance for both 

gear (Table 111-7). Tests for equality of mean flow rate for the gear with 

and without a 505 ~ mesh net mounted, were nonsignificant (Table 111-7) 

at a = 0.05. The filtration efficiency of a particular gear depends on 

the porosity of the net gauze and its surface area in relation to the 

net mouth area: filtration efficiency increases with increasing open 

area (pores) of the gauze until the open area is approximately three 

times the area of the net mouth, then efficiencies of 85% or greater may 

result (Tranter and Smith, 1968). The open gauze area of 505 ~ mesh nets 

used on the Tucker trawl and epibenthic sled was sufficient to avoid 

reduction of efficiency caused by the net's presence. 

2. Sustained Efficiency Experiment 

The results of the sustained efficiency exper~ment were 

inconclusive. Tow duration had a significant effect (a = 0.05) on the 
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Table 1II-7 

Tests for Normality, Equality of Variance, and Equality of Mean 
Flow Rates Recorded by Digital Flowmeters in Net/No-Net Experiment 

Equa 1 ity of Equality 
Norma 1 ity Variance of Means 

Gear Date l~ n F df F 

Epibenthic 9/4 0.952 ns 28 1.62 13, 13 0.04 ns 
sled 

Tucker trawl 9/3 0.932 ns 29 1. 19 13, 14 0.19 ns 

df Degrees of freedom 
ns Not significant at a = 0.05 
n Number of valid samples 

filtration efficiency of the epibenthic sled (F = 13.42; df = 7,60) and 

Tucker trawl (F = 7.08; df = 7,69), as determined by an analysis of 

covariance; yet there was no clearly discernible trend in the data 

with increasing tow duration (Figures 111-8 and 111-9). Clogging of the 

df 

1 ,25 

1,26 

mesh by plankton or detritus reduces the effective mesh size and straining 

area of the net, thus reducing the filtration efficiency of the gear 

(Fraser, 1968). If increased tow duration had increased clogging of the 

net, one would have expected a decrease in the measured flow rate at 

greater tow durations (Tranter and Smith, 1969). Unmeasured variation in 

tow speed caused by electronic flowmeter error among samples may have been 

the source of the great variability in the data observed for this experiment 

and may have obscured the effect of tow duration. 
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SECTION IV 

SUMMARY AND CONCLUSIONS 

Much information has' been, obt~lined on the abundance and 

distribution of fish eggs and la'rvae, particularly striped bass, in the 

Hudson River estuary since 1965, but the reliability of comparisons of 

data collected with the different sampling gear was questionable because 

of potential differences in gear efficiency. Comparability of ichthyo-

plankton data would be enhanced if surveys conducted in the river used 

gear that (1) had similar abilities to catch all ichthyoplankters of the 

type desired from the sampled volume of water (catch efficiencies) and (2) 

had similar abilities to strain water (filtration efficiencies). Since 

catch efficiency often changes with the size or motility of the'organism 

sampled, data from various surveys and sampling gear might be comparable 

for one life stage or species but not for another. The studies reported 

herein were concerned with the comparability of striped bass ichthyo-

plankton data collected by gear presently in use by investigators in the 

Hudson River estuary. 

A. COMPARABILITY 

The five gear types compared during 1974 and 1975 (1.0 m2 

2 epibenthic sled, 1.0 m Tucker trawl, 1.0 m Hensen net, 1.0 m ring or 

conical net, and 0.5 m ring or conical net) usually had similar catch 

efficiencies (catch per volume) when deployed in the manner prescribed 

by the investigators using them. Most similar were the near-bottom 

sampling gear--the epibenthic sled, the Hensen net (towed separately or 
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mounted on a sled frame), and the 0.5 m and 1. 0 m ring nets. The only 

2 
detectable difference occurred between the 0.5 m ring net and the 1.0 m 

epibenthic sled in the collection of eggs during 1975, when the ring net 

proved more efficient. The gear towed at mid-depths during 1974--the 

2 
1. 0 m Tucker tra';vl, the 1. 0 m Hensen net, and the 1. 0 and 0.5 m ring 

nets--gerierally were indistinguishable with respect to their catch 

efficiency for striped bass post yolk-sac larvae. During 1975, however, 

when these gear (excluding the 1. 0 m ring net) were towed near the 

surface, there we]~e significant differences among their catch per volume 

of striped bass yolk-sac and post yolk-sac larvae; for these life stages, 

the Tucker trawl appeared to be more efficient than the Hensen net or 

0.5 m ring net. There were no differences among catch efficiencies 

for striped bass eggs near the surface in the 1975 comparisons. 

For analysis a statistical model was used that could also 

be adapted easily for applying correction factors to catch data for 

differing catch efficiencies. Based on the 1974 and 1975 results, however, 

correction factors usually would have equaled unity and thus would be 

unnecessary. Although the results of the comparability studies indicated 

similar efficiencies for the gear as deployed, it would be improper to 

equate catch-per-volume data without further study if deployment procedures 

or monitoring methods (e.g., use of flowmeters) differed among investigators. 

B. GEAR MOUTH SIZE AND TOW SPEED VS CATCH EFFICIENCY 

The effE~cts of mouth size (epibenthic sled and Tucker trawl) 

and tow speed (Tucker trawl) on catch efficiency were studied for sampling 
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gear used by 'IT.' Size of the gear and the 'speed at which it is towed, in 

conjunction with the sampled organi'sm's ability to perceive and avoid 

gear, have been frequently shown to affect catch. Both of these 

variables (tow speed and lliouth size) are controllable within limits. 

The maximum obtainable efficiency in collecting striped 

bass post yolk-sac larvae was apparently reached for the range of gear 

mouth sizes employed for the epibenthic sled and Tucker trawl. Increasing 

the sled's mouth width from 0.25 to 1. 0 m and the trawl's from 0.5 to 

1.25 m had no significant effect on catch per volume at a tow speed of 

80 cm/s. 
') 

An increase in tow speed of the 1.0 m- Tucker trawl from 80 to 

120 cm/s significantly increased the catch per volume (approxiMately 

tripling it). Apparently, tow speeJ is a very important variable that 

must be standardized within a survev, and preferably between surveys, to 

maximize comparability. 

C. FILTRATION EFFICIENCY 

Two aspects of the fLltration efficiency of TI sampling 

gear were studied during 1975: the ability of a 505 ~ mesh net to 

strain water (i.e., filtration effi~iency) and to sustain its filtration 

efficiency for tows lasting up to 20 min. The net's filtration efficiency 

was tested by observing water flow rates, as recorded by flowmeters, for 

an epibenthic sled and Tucker trawl towed with and without the net 

mounted. Flow rates were observed also for 2.5- to 20-min tows of each 

gear (with net mounted). 

The presence of a 505 ~ mesh net had no significant 

effect on either gear's flow rates. It may be concluded that the open 
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area of net gauze in relation to the mouth area was sufficiently large 

to permit efficient filtration. The results of the test for effects of 

tow duration on the net's sustained filtration efficiency were inconclusive. 

D. CONCLUSION 

studies that: 

It may be concluded from the 1974 and 1975 gear evaluation 

• Ichthyoplankton sampling gear used by TI, NYU, and 
LMS on the Hudson River estuary have similar effi
ciencies as deployed and, in most cases, would not 
require correction factors to make the data 
obtained with them comparable. 

• Catch-per-volume data from independent investigators 
should not be equated without further study if the 
deployment or monitoring methods differ from those 
employed in the comparability studies. 

• Mouth si-zes used· for the epibenthic sled and 
Tucker trawl are-sufficiently large to permit 
maximal catch efficiency within the range of 
tow speeds tested. 

• Tow speeds should be standardized at the highest 
speed possible while maintaining control of the 
gear. 

• Net surface area:mouth-size ratios used for TI 
gear (epibenthic sled and Tucker trawl) are suffic
iently large to insure efficient filtration. 
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Absolute abundance: 

Bridle: 

Catchability: 

Clogging: 

Comparability: 

Depressor: 

Digital flowmeter: 

SECTION VI 

GLOSSARY 

. 'actual 'total population in a volume. 

the assembly affixed. to a plankton 
net's mouth in order to tow it. 

the fraction of a fish 
population that is caught by a 

. def-ined unit of fishing. 

debris (organic or inorganic) 
accumulation between strands of 
net mesh, causing smaller organisms 
to be retained and reducing the 
rate of flow of water through the 
net. 

the ability to equate data 
collected by different sampling 
gear. 

an underwater device used with 
plankton samplers to eliminate 
erratic towing behavior and 
maintain consistent tow depth; 
its high lift/drag ratio allows 
for high depressing force without 
great weight. 

a metering device that records 
the distance traveled through 
the water. 

Detritus: finely divided settleable 
material of organic or inorganic 
origin. 

Drag: resistance experienced by a 
net being towed through the 
water; it is dependent. on the 
shape of the sampler, mesh size, 
and tow speed. 
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Electronic flowmeter: 

Epibenthic: 

Filtration efficiency: 

Formalin: 

Gauze: 

Gear avoidance: 

Gear efficiency: 

Ichthyoplankton: 

Outlier: 

Phenotypic characteristics: 

VI-2 

a device that generates electrical 
impulses as it moves through the 
water, the rate of the impulses 
being proportioned to the velocity. 

the layer of water just above the 
river bottom. 

ratio of volume of water strained 
through the net to volume of water 
that would have passed through 
the net frame had no net been 
present. 

a chemical composed of 47% 
solution of formaldehyde gas 
dissolved in water; it is used 
both as a preservative and as a 
treatment for external fish 
parasites. 

a general term referring to the 
material used in plankton netting. 

the behavior of organisms that 
enables them to escape capture 
in a sampling gear. 

ratio of number of organisms 
caught by a particular sampling 
gear to number of organisms 
actually present in the volume 
of water sampled. 

a general term referring to the 
early, planktonic, life stages 
of fish (eggs, yolk-sac larvae, 
post yolk-sac larvae, and early 
juveniles) . 

an observation lying far away 
from most of the other observations 
and, for "explainable" reasons, 
excluded from analysis. 

the visible characters of an 
organism resulting from the 
interaction of its genetic 
makeup and the physical environment. 
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Plankton: organisms floating passively 

or swimming weakly in a body 
of water. 

Porosity: ratio of the area of openings 
in the net material to the area 
of the material. 

Rose bengal: dye that stains the cytoplasm 
of organisms red. 

Spurious: false or erroneous. 
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Table A-I 

Description of Gear Used in Gear Comparability Studies 

. Mesh Net Weighting Size 
Gear (lJ) Lenth:Mouth Closing Device Method Position 

1.0 m2 Tucker Double-trip 82 kg Bottom bar 
trawl 505 8:1 mechanism* weight 

1.0 m2 epibenthic Double-trip 
sled 505 8: 1 mechanism* None None 

1.0 m Hensen None None 
net 571 6: 1 None (1975)t (1975)t 

23 kg depressor Off-bridle 
(1974) (1974) 

1.0 m conical 23 kg 1.5 m below 
net 571 3.8: 1 None depressor net 

0.5 m conical 23 kg , 1.5 m below 
net 571 7.6:1 None depressor net 

*General Oceanics 
tMounted on sled frame in 1975 

~ 

Position of Boat 
Speed Device 

0.5 m above net 

0.5 m above net 

Hanging from boat side 

. , 

Hanging from boat side 

Hanging from boat,side 
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1.6 m 

-------2.0 m---------l 

Figure A-I. Front View of 1.0 m2 Epibenthic Sled 
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FULLY OPENED NET 
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Figure A-2. Side View of 1.0 m2 Epibenthic Sled 
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DOUOLE TR I PP HlG 
MECHANISM 

AMERGRAPH WIRE TO VESSEL 

MESSEllGER 

ELECTRONIC FLOImETER 

DIGITAL FLOWMETER 

. i 
1.0 m 

tlET FULLY OPEUED 

~"['TION ,UP 

LEAD-FILL[D PIPE 

8.0 m 

Figure A-3. Side View of 1.0 rn2 Tucker Trawl 
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Figure A-4. Front View of 1.0 rn2 Tucker Trawl 

A-3 services group 



~---------

I l ~. 

¢ I 
... /, 

I 
1::£ z ~: • 100 O~-

=- --,0 
I~ >- _J 

~-
I"':' zu 
I . 

~INC BANO 

6.0 M 

NYLON GAUZE #0 • 

f+-l o CM 

24 - CM 

11 

HOSE ClAH:'-,;'.~ 
BUCKET 

tt 
l 
t 
11 .5 CM 

0.0. 

Figure A-5. Side View of 1.0 m Hensen Net (Adapted from QLM, 1973) 
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Figure A-6. Side View of 0.5 m Ring or Conical Net (Adapted from QLM, 1973) 
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TableA-2 

Description of Gear Used To Collect Ichthyoplankton 
in Hudson River Estuary, 1966-1974 

Contractor: Northeast Blo10g1st (HRFI) 
Reference: Carlson and McCann,· 1969 

Hesh'Slze 
F10l«l1eter 

Closing 
Period . Gear U!ngth:"outh . (~l . Device welght~ 

1966 1.5' (0:4610) conical 'net 4.3:1 3OO~500 Impeller type None Anchorad 
5OO,Boo 

1967 1.5' (0.4610) conical net 4.3:1 300.500 Impeller type None 3.6 k9 mushroOOl anchor 

1968 1.5' (0.4610) conical net 4.3:1 300,500 Impeller type 
500,800 

None 3.6 kg mush'"OOIII anchor 

1500.1650 
3300.3300 

3'. 3' (0.91m) pyramidal net 8:1 300x500 
500,800 

Impeller type Hone 3.6 kg mushroom anchor 

1500.1650 
3300.3300 

Contractor: Raytheon 
Reference: Raytheon Company, 1971. Personal cOlllTlUnlcatlon, David Crestln 

Mesh She Closing 
~ ~ length:Mouth -(-j.)- Flowmeter Device llelght1na 

Ju1 1969- 1.5' (0.4610) conical net 4.7: 1 300,500 None Hone 17 kg depreuor 
Feb 1970 

Mer-Ju1 1.5' (0.4610) conical net 4.7:1 500 Mechanical Throttllng 17 kg depreuor 
1970 band 

Contractor: nyU 
Reference: New York University, 1973: 1974; 1976 

Hesh Size Closing 
Period ~ length:Mouth -(-~)- Flowmeter Device Welghtl~ 

1971-1972 0.5m conical net 7.6: 1 571 TSK None 23 kg depressor' 
l.nn conical net 3.8:1 1900 TSK None 23 kg depressor 

1973-1974 0.5m conical net 7.6:1 571 G.O. 1031· None 23 kg depressor 
I.nn conical net 3.8:1 1000 G.O. 1031" None 23 kg depressor 
1. nn Hensen net 6:1 571 6.0. 1031" None 23 kg depressor 

Contractor: QLM:LMS 
1974: lawler, Metusky' and Skelly Engineers, Reference: Quirk, lawler and Metusky Engineers, 1975a, b. Personal 

communication with LMS staff 
Mesh Size ClOSing 

~~ Gear length:Mouth ~ Fl"""eter ~ Welght1!li 

1971 0.5m conical net 3:1 363 TSK None 14 to 18 kg depressor 

1972 0.5m conical net 3:1 571 TSK Hone 14 to 18 k9 depressor 

1973-1974 O.lm Hensen net 6:1 571 TSK None 23 kg depressor 

Contractor: n, Ossining 
Reference: Texas Instruments Incorporated, 1973 

Mesh Size Clos1n9 
Period §!!!' Length:Mouth -1!:L ~ Device Welght1 '!l1 

1972-1974 0.5m conical net 5:1 500 G.O. 2030 None 23 kg depressor 
I.nn conical net 5:1 1000 G.O. 2030 None 23 kg depressor 

1500 
2000 

Contractor: n, longitudinal rher survey 
Reference: Texas Instruments Incorporated, 1975a, 1975b 

Mesh Size Closing 
Period Gear length:"outh (~) FI.".".ter Device Welghtl~ 

1973 1.0 m2 Tucker trawl 8:1 505 G.O. 2030 Doub 1 e- trl p 59 kg har 

2.0 i Tucker trawl 
mechan1s'" 

5:1 1800 G.O. 2030 DOUble-trip 141 kg bar 
3000 mechanism* 

1.0 m2 epibenthlc sled 8:1 505 G.O. 2030 Oouble-trlp None 
1000 mechanlsm* 

5:1 1800 
3000 

1974 1.0 m2 Tucker trawl 8:1 505 G.O. 2030 Doub 1 e- trl p 110 kg bar 

1.0 m2 eplbenthic sled 
mechanism· 

8:1 505 G.O. 2030 Double-trip None 
mechanism· 

5:1 3000 

·Genera 1 Oceanlcs 
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Table A-3 

Description of Gear Deployment Procedures Used To Collect 
Ichthyoplankton in Hudson River Estuary, 1966-1974 

Contractor: Northeast Biologist 
Reference: Carlson and McCann, 1969 

Duration 
Period ~eed ~ 
1966 Anchored 15 

1967-1968 0.8-0.9m/s 10 

Contractor: Raytheon 

Direction Depth 

NA Surface to 1. 5m 
from bottom 

Countercurrent Surface to bottom 
at 4.6m intervals 

Reference: Raytheon Co., 1971. Persona 1 cOOl11uni ca t ion, Dav i d Cres ti n 

Period Sp,~ed 

Ju1 1969- Adjusted to keep 
Feb 1970 surface net at 

surface 
Mar-Ju 1 1970 Adjus tt~d to keep 

surface net at 
surfact! 

Contractor: NYU 
Reference: New York University, 

Peri od Sp€~ 

1971-1973 0.7-1.1m/s 

1974 Engine speed adjusted 
to 2000 rpm 

Contractor: QLM;LMS 

Duration 
~ 

10 

10 

1973. 1974. 

Duration 
(min) 

10 

10 

Direction 

Countercurrent 

Countercurrent 

1976 

Direction 

Countercurrent 

Countercurrent 

Surface, bottom, 
and mid-depth 

Surface, mid-depth, 
and bottom 

Depth 

Surface, mid-depth. 
and bottom 
Surface, mid-depth. 
and bottom 

Reference: Quirk, La·.1er and Matusky Engineers, 1974; Lawler Matusky and Skelly Engi neers, 

Period 

1971 

1972 

1973 

1974 

Contractor: 
Reference: 

Period 

1972-1973 

Contractor: 
Reference: 

Peri od 

1973 

1974 

~~ 

1. 2-1. 7m/; 

0.7-1.7m/:; 

0.7-1.7m/:; 

0.85-0.55r"/s 

n, Ossin·ing 
Texas Instruments 

Spe!~ 

0.9-1.2mh 

n. 10n9itudinal 
Texas Instruments 

Spee~ 

Tucker trawl, 
0.9-1. 2m/s 
Epibenthic sled 
0.5-1.Om/s 

Tucker trawl. 
0.9-1. 2m/s 
Epibenthic sled, 
0.5-1.Om/s 

NA ~ not applicable 

Durati on 
J.t11ir!.L 

I ncorpora ted, 

Duration 
~ 

10 

river survey 
Incorporated, 

Duration 
~ 

or 
2 

1973 

1975 

Direction 

Countercurrent 

Countercurrent 

Countercurrent 

Countercurrent 

Direction 

Countercurrent 

Direction 

Downriver 

Downriver 

A-6 

Depth 

Surface, mid-depth, 
and bottom 
Surface, mid-depth, 
and bottom 
Surface to bottom at 
3.Om intervals 
Surface, mid-depth. 
and bottom 

Depth 

Surface, bottom 

Depth 

Surface, mid-depth, 
and bottom 

Surface to bottom 

Time of DaX 

Day 

Day and N·ight 

Time of Day 

Day and Night 

Day and Night 

Time of Day 

Day and Ni ght 

Day and Night 

1975a. b 

Time of Dal 

Day 

Day and Night 

Day and Night 

Day and Night 

Time of Day 

Oay and Ni ght 

Time of Day 

Day and Night 

Day and Night 

services group 



~-~----

APPENDIX B 

METHODS FOR CALCULATING CORRECTION COEFFICIENTS 
FOR COMPARING CATCH DATA FROM DIFFERENT GEAR 

services group 



~~~----
APPENDIX B 

METHODS FOR .cAiC.ULATING CORRECTION. COEFFICiENTS 
. FOR ·COMPARING CATCH DATA FROM DIFFERENT GEAR 

.....-.... 
A correction coefficient (:1) for comparing catch efficien-

cies of different gear can be derived from2the log transformation of 

the statistical model presented in Section II: 

where 

Dij = catch per 1000 m3 in tow j with gear i 

Ki . = proportion of ~ caught by gear i 

~ expected number of organisms per 1000 m3 in sampling 
area 

= random error 

The "best linear unbiased" estimate of the natural log of 

the correction coefficient (lOge ~~) or (loge K1 - loge K2) can be obtained 

(Graybill, 1961, theorem 11.1) by: 

where 

log 
e 

(Dlj + 1) 

ni = number of tows for gear i 

log 
e 

(D
2j 

+ 1) 

An untransformed estimate of the correction coefficient can be taken as 

C 
log (Dlj +1) n2 (D

2j 
+ 1)) /'... Ll log 

Kl ·-1 
e L e 

(K)- exp ]- j=l 
nl n

2 
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Table C-1 

Mean Catch of Larval Striped Bass during 1974 Gear Comparability Study 

No. of Mean Catch Standard 
Gear Time Date Samples per 1000 m3 Deviation 

1 .0 m ri ng net Day 6/24 10 5.5777 0.6698 

1.0 m2 Tucker trawl 8 5.7338 0.6295 

0.5 m ring net Day 6/24 10 5.6763 0.7460 
1.0 m2 Tucker trawl 10 5.2778 0.7669 

1 .0 m Hensen net Day 6/24 6 5.3104 0.9843 
1.0 m2 Tucker trawl 7 6.0080 0.4772 

0.5 m ring net Day 6/26 6 3.6078 0.8463 
1.0 m2 Epibenthic sled 10 3.8498 0.6758 

1 .0 m ri ng net Day 6/26 10 4.3183 0.2394 
1.0 m2 Epibenthic sled 9 3.7249 0.8321 

1 .0 m Hensen net Day 7/2 5 3.2436 0.7857 
1.0 m2 Epibenthic sled 5 2.9895 0.4929 

1 .0 m ri ng net Night 7/8 10 2.2168 1.0403 
1.0 m2 Tucker trawl 10 0.9450 1.3037 

1 .0 m Hensen net Night 7/9,10 10 1.4382 1.3842 
1.0 m2 Epibenthic sled 10 2.2319 1.2148 

O. 5 m ri ng net Night 7/11 8 0.7731 1.4646 
1.0 m2 Tucker trawl 9 0.5249 0.7881 

1 .0 m Hensen net Night 7/10 10 1.5671 1.7204 
1.0 m2 Epibenthic sled 7 0.8139 1.4964 

1 .0 m ri ng net Night 7/11 10 1.3130 0.9733 
1.0 m2 Epibenthic sled 5 1.3553 1.3839 

O. 5 m ri ng net Night 7/11 8 0.6287 1.1643 
1.0 m2 Epibenthic sled 7 0.6816 l. 1944 

1 .0 m Hensen net Day 7/23 10 0.8481 0.9135 
1.0 m2 Epibenthic sled 4 0.4752 0.9505 

1 .0 m ri ng net Night 8/1 8 0.3214 0.5953 
1.0 m2 Epibenthic sled 4 0.4900 0.9800 
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APPENDIX D 

FLOWMETER READINGS FROM 1975 FILTRATION EFFICIENCY EXPERIMENTS 

This appendix presents the graphical method for detecting 

erroneous flowmeter readings taken dur.ing the 1975 filtration efficiency 

experiments (net/no-net and sustained efficiency). The three :lowmeter 

positions (A,B,C) shown in Figures D-l through D-20 correspond to the 

flowmeter positions illustrated in Figure 11-1 of Section II. 

Readings from digital flowmeters were· compared ,.;rith the 

electronic flowmeter reading taken during the same tow. An adjusted 

flow index was computed by: 

where 

X Adjusted flow index = --~T-- S 

X distance traveled (cm) as 
measured by digital flowmeter 

T = tow duration(s) 

S tow speed (em/s) as measured 
by electronic flowmeter 

Profiles, depicted by a line drawn between plots of the 

adj usted flow indices for the three flowmeter positions, were ,=xamined 

visually for outliers. Outliers could be caused by malfunction of one 

of the flowmeters, possibly because of clogging or the tow speed's 

effect on the precision of the meter. Since only the center flowmeter 

(position B) was used for analysis, data from a particular tow were 

excluded from analysis if the position B reading obviously fell outside 

the distribution of the majority of the readings (e.g., Figure D-2), 
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Figure D-8. Flowmeter Profiles for 10.0 Min Tows with 1.0 m2 
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Figure D-19. Flowmeter Profiles for 17.5 Min Tows with 1.0 m2 
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Figure D-20. Flowmeter Profiles for 20.0 Min Tows with 1.0 m2 
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GEF I 

OBLIQUE VERSUS DISCRETE TUCKER TRAWLS 
STANDARD OPERATING PROCEDURES 

1. OBJECTIVE 

The objectives of the oblique versus discrete Tucker trawl survey are: 

o Evaluate and statistically compare population estimates derive~ 
from oblique tows and discrete horizontal tows using a 1.0 m 
Tucker trawl. 

o Determine and compare population parameters, including species 
composition, length frequency, and developmental stages between 
oblique and horizontal tows. 

o Through either asymptotic population density estimates or percent 
accuracy calculations, determine the appropriate number of samples 
from each technique needed to define the ichthyoplankton population. 

2. STATION DESCRIPTIONS 

This survey is conducted during a four week period in June and early 
July. Two river regions are selected each week (RM 34-61) based on 
high target species abundances (refer to GEFIV-1). 

During two of the four weeks, 15 tows with each gear type are conducted 
in two regions at randomly selected stations. During the other two 
weeks, replicate sampling effort or 30 tows with each gear type are 
conducted in each of two regi ons. Samp 1 i ng is conducted duri ng the 
night for all four weeks. 

3. SAMPLE SITE SELECTION 

Primary and alternate channel sampling sites are randomly selected for 
each river run. These sites are plotted on Hudson River charts as per 
Can Edison Sample Site Selection SOP FS IX. 

4. FIELD GEAR 

The following items of equipment are required for each survey: 

o Two - 1.0 m2 Tucker trawls with frames 
a One - Wire angle meter (inclinometer) 
o Two - Double trip mechanisms (DTRMs) with messengers 
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o Three - General Oceanics digital velocity meters 
(Model 2030) 

o Two - General Oceanics electronic velocity meters 
(Model 2031) 

o Two - General Oceanics meter readouts 
(Model 2035 MK III) 

o Thirty - Sample containers 
o Thirty - Sample labels, data sheets, etc. 
o Five - Gallons 10% buffered formalin 
o Two - Stopwatches 
o One - Depth sensor with readout 
o Two - Hydrolab water quality meters 
o Ten - Dissolved oxygen bottles, with chemicals 
o One - Niskin water sampler 
o Ten - Conductivity bottles 
o Two - Coolers with ice 
o One - Length board and scale for sturgeon 

analysis in the field 

5. FIELD PROCEDURES 

5.1. Sample Site Location 

5.1.1. Sample sites designated on allocation charts are located 
by landmarks, aids to navigation, and soundings. 

5.1.2. Alternate sites within the same region are used if 
primary sites cannot be sampled. 

5.2. Gear Deployment 

If adequate winch power and riggings are avail ab 1 e, simultaneous 
towing of the discrete and oblique nets is preferred. Both nets 
are initially set closed at the surface, and tripped open within 
one minute of each other. If the nets are set independently, 
the sequence of tows at each station are randomly chosen. 
Detailed sampling techniques are outlined in Sections 5.2.1. and 
5.2.2. 

5.2.1. Discrete Horizontal Tows. All discrete tows are con
ducted according to the protocol outlined in the Con
solidated Edison Standard Operating Procedure for 
Longitudinal River and Fall Shoals Surveys (FS VI!). 

5.2.2. Oblique Tows. The Tucker net and bucket are checked 
thoroughly for holes and repaired if needed. 
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5.2.2.1. G.O. meters - The digital probe is mounted in 
the center of the mouth of the net. The meter 
is read before and after each tow. The elec
tronic probe and readout are hand spin tested 
before mount i ng the probe on the side boom. 

5.2.2.2. Station and net depth - The captain locates the 
station using the weekly sample site allocation 
chart. 

The obl ique tow is conducted from the surface 
to 10 ft from the bottom in a step-like tech
nique consisting of 10 intervals. The inter
vals are calculated by determining the total 
cable length required to sample within 10 
ft of the station bottom (refer to GEFIV-2). 
The total cable length is divided into 10 equal 
intervals, with each resultant interval sampled 
for 30 sec. 

E x am p 1 e : S tat ion i s 40 f t dee p • G E F I V - 2 
shows that the captain must let out 12.9 m 
of cable to fish the net at 30 ft (40 1 -10'). 
The net is set at the surface for 30 sec, then 
lowered to each succeeding depth interval by 
paying out approximately 1.3 m of cable for 
each 30 sec interval. 

As soon as the gear is set, the messenger is 
released to open the net. Two stop watches are 
used, one to time sample duration, and the 
other to time the 30 sec depth interNals. 
Note: In 20 ft of river depth, the net may 
~et and retrieved open. The Tucker net 
cannot sample the water column any closer than 
10 ft to the bottom. 

The tow speed ranges from 0.9 m/sec to 1.1 
m/ sec. Speed must be adj usted duri ng the tow 
to maintain a 45 D wire angle. An electronic 
G.O. flowmeter is used to determine surface tow 
speed. If the electronic system fails, speed 
is estimated based on engine RPM. Both events 
are noted under Comments on the appropriate 
data form. 

GEFl-3 

Lawler, Matusky I&' Skelly Engineers 



Net depth for the oblique tow is monitored 
during each tow using a pressure transducer, 
located on the net, with on-deck strip record
er. When the depth monitor is not scheduled to 
be used (as schedul ed by the supervi sor), net 
depth is maintained using the cable lengths as 
outlined in Table GEFIV-2. 

Tow duration for oblique tows averages between 
5 and 6 min. The time that it takes to lower 
the net to each depth interval is included in 
the total sample time. 

A maximum of two depth intervals may be elimi
nated if the station depth shallows up during 
an obl ique tow. The sample is void (use code 
5) if more than two intervals are dropped. 

5.2.2.3. Sample retrieval - A messenger is released to 
close the net; simultaneously, the stop watches 
are stopped. 

The gear is retri eved and the net is washed 
down to concentrate the sample in the cod end 
bucket. 

Simultaneously, the final flowmeter reading is 
recorded and the difference calculated. Accept
able ranges of flowmeter differences are 
outlined in Con Edison SOP FSX-28 and GEFIV-6, 
and are as follows: 

Tow Duration 
(min) 

5 
6 
7 

Acceptable Range of 
Flowmeter Differences 

3,566 to 19,007 
4,279 to 22,808 
4,992 to 26,610 

Tow direction and sample inventory numbers are 
recorded on the river chart. 

5.2.2.4. Use codes - All samples are either use code 1 
(valid) or 5 (void) (refer to GEFIV-7). 
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Samples are assigned a use code 5 and new 
samples are taken at an alternate location if 
any of the following occur: 

o flow meter reading is out of acceptable 
range of differences 

o the double trip mechanism (DTRM) malfunc
tions 

o the gear hangs down 

o station shallows up to a point that more 
than two depth intervals are eliminated 
during a tow 

o any other sampl ing problem occurs which 
affects the Quant itat i ve integrity of the 
sample 

The captain may retake a sample if he feels 
that any other problems have prevented collec
tion of a valid sample. 

Any sample of seven or more containers composed 
mostly of detritus and debris is assigned a use 
code 5. 

Use code 5 samples retain their original 
inventory number and the next attempt receives 
the next successive number. An explanation of 
use codes is recorded under Comments on the 
data sheet. 

5.3. Field Processing of Samples 

5.3.1. Use Code 1 Samples. The contents of the cod end bucket 
are poured into a sieve of equal mesh size to remove 
excess water. The cod end bucket is ri nsed from the 
outside with river water to remove any residual sample. 
Depending on the size of sample contents, a funnel may be 
pl aced into a sample jar and the contents of the sieve 
washed into the jar. A pan or bucket is placed under the 
sample jar to catch any sample spillage. 

All or~anisms are placed into a container preserved with 
10% bu fered formal in and retained for laboratory anal
ysis. (Note: All large fish are rendered immobile 
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before placing into the container.) The container is 
1 abe 1 ed extern ally wi th a pri nted 1 abe 1 and a 1 abe 1 
containing the sample number is pl aced inside the con
tainer. For samples with few fish, the fish may be 
placed in with the ichthyoplankton sample. 

5.3.2. Use Code 5 Samples. Samples do not require field or 
laboratory processing. 

5.3.3. Special Handling. Refer to GEFIV-8. 

5.3.4. Laboratory Storage. Upon return to the 1 aboratory, 
samples are taken to the sample storage area. 

6. WATER QUALITY SAMPLE REQUIREMENTS 

Surface, mid-depth, and bottom in-situ water chemistry measurements are 
taken at four randomly selected channel locations for temperature 
(O.l°C), dissolved oxygen (0.1 ppm), and conductivity (Ms/cm). 
Samp 1 i ng protoco 1 is out 1 i ned in the Con Ed i son SOP for Long Ri ver 
Ichthyoplankton Water Chemistry Field Sampling (FSWC). If a night's 
sampl ing schedule does not incorporate one of the water qual ity sta
tions, the Captain randomly selects one channel station to sample. All 
results are recorded as shown in GEDC-2. 

7. CAPTAIN's DAILY REPORT 

A daily captain's report is filled out following each survey, as shown 
in Attachment GEFIV-9. 

8. DATA REQUIREMENTS 

Refer to GEDCI for an example of the field data sheet and appropriate 
data coding instructions. GEFIV-10 gives an example of the field 
label to be attached to each sample. GEFIV-l1 outlines the field task 
code list to be used during the program. 

9. QUALITY ASSURANCE 

Field quality assurance is under the direction of quality assurance 
supervi sor. SOP GEQCI specifies the QA procedures used during the 
1984 Gear Evaluation program. 
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GEFII 

SPEED TOW EVALUATION: TUCKER TRAWL & EPIBENTHIC SLED 
STANDARD OPERATING PROCEDURES 

1. OBJECTIVE 

The objectives of the tow speed evaluation survey are to: 

o Determine the effect of tow speed on net filtration and catch 
efficiency of the discrete and epibenthic sled Tucker trawls. 

o Determine whether increased tow speed will increase the ob-
served concentrations of the catches by reducing net avoidance. 

2. STATION DESCRIPTIONS 

This survey is conducted four times between mid-June and late-July. 
River regions (RM 34-61) are selected based on high abundance of 
post-yolk-sac through early juvenile target species (refer to GEFIV-l). 

Each of the four surveys wi 11 consist of a seri es of tows with each 
gear, arranged in blocks with three tow velocities in each block. All 
tows of each gear wi 11 be completed within one night and are done in 
the same area. The area for testing is selected for high abundance of 
target species and life stages, available towing depth, and bottom type 
for the sled. The order of the three velocities in each block is 
randomi zed. 

3. SAMPLE SITE SELECTION 

Primary and alternate channel sampling sites are randomly selected for 
each river run. These sites are plotted on Hudson River charts as per 
Con Edison Sample Site Selection SOP FS IX. 

4. FIELD GEAR 

The following items of equipment are required for each survey: 

o One - epibe2thic sled with Tucker trawl 
o Two - 1.0 m Tucker trawls with frames 
o One - wire angle meter (inclinometer) 
o Two - Double trip mechanisms (DTRMs) with messengers 
o One - bar with 103 lb of additional weight for Tucker trawl 
o 100-lb of additional weight for epibenthic sled 
o Three - General Oceanics digital velocity meters 

(Model 2030) . 
o Two - General Oceanics electronic velocity meters 

(Model 2031) 
o Two - General Oceanics meter readouts (Model 2035 MK III) 
a Thirty - sample containers 
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o Sixty - sample labels, data sheets, etc. 
o Five - gallons 10% buffered formalin 
o Three - stopwatches 
o Two - Hydrolab water quality meters 
o Twelve - dissolved oxygen bottles, with chemicals 
o One - Niskin water sampler 
o Twelve - conductivity bottles 
o Two - coolers with ice 
o One - length board with scale for sturgeon 

5. FIELD PROCEDURES 

5.1. Sample Site Location 

5.1.1. Sample sites designated on allocation charts are located 
by landmarks, aids to navigation, and soundings. 

5.1.2. Alternate sites within the same region are used if primary 
sites cannot be sampled. 

5.2. Gear Deployment 

5.2.1 Discrete Horizontal 1.0m2 Tucker Tows. All discrete tows 
are conducted according to the protocol outlined in the 
Consolidated Edison Standard Operating Procedure for 
Longitudinal River and Fall Shoals Surveys (FS VI!), 
incorporating the additions described below. 

5.2.1.1. A block of three tows are conducted at each site. 
The desired tow velocities, as measured at the surface 
with a General Oceanics velocity meter, is 1.0 m/sec, 1.4 
m/ sec, and 1.8 m/ sec. The boat ve 1 oc i ty may be adj usted 
if the slowest tow velocity possible due to tidal current 
conditions is above 1.0 m/sec. 

Example: The slowest possible tow velocity is 1.3 m/sec. 
The di fference between thi s speed and 1.0 m/sec is used 
as the increment between the other tows at thi s site. 
The three tow velocities would then be 1.3, 1.7, and 2.1 
m/sec. 

5.2.1.2. Wire angles for the tows are 45 0 for the slowest 
and midspeed tows, and 50-55 0 for the high speed tow. The 
amount of wi re deployed is based on the actu a 1 wi re 
angle observed during the tow (refer to GEFIV-2 through 
GEFIV-5) • 
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5.2.1.3. Tow Duration 

Tow Speed 
(m/sec) 

1.0 
1.4 
1.8 

Duration (min) 

5 
4 
3 

5.2.1.4. To depress the wire angle on the high speed tows 
(1.4, 1.8 m/sec) , one-hundred and three (103) pounds of 
additional weight are added to the bottom of the Tucker 
trawl frame. Observed wire angles are recorded on the 
field data sheet (Figure GEDC-1). 

5.2.2. Epibenthic Sled Tows. All epibenthic sled tows are con-
ducted according to the protocol outlined in the Con 
Edison Standard Operating Procedure for Fall Shoals 
Surveys (FS VII), incorporating the additions described 
below. 

5.2.2.1. Tow Velocity. As described in 5.2.1.1. 

5.2.2.2. Wire angles for all tows ~re 60°. 

5.2.2.3. Tow Duration. As described in 5.2.1.3. 

5.2.2.4. One hundred (100) pounds of additional weight 
are added to the sled (50 lbs to each runner, located 
2/3 I s of the way back from the front of each runner) to 
ensure the proper towing position of the sled on the 
bottom. 

5.2.2.5. Sample retrieval - A messenger is released to 
close the net; simultaneously, the stop watches are 
stopped. 

The gear is retrieved and the net is washed down to 
concentrate the sample in the cod end bucket. 

Simultaneously, the final flowmeter reading is recorded 
and the difference calcul ated. Acceptable range of 
flowmeter differences is out 1 i ned in Con Ed i son SOP 
FSX-28, and GEFIV-6. 

Tow direction and sample inventory numbers are recorded 
on the river chart. 
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5.2.2.6. Use codes - All samples are either use code 1 
(valid) or 5 (void). 

Refer to GEFI, section 5.2.2.4 for use code procedures. 

5.3. Field Processing of Samples 

Refer to GEFI, section 5.3 for field processing procedures. 

5.3.1. Special Handling. Refer to GEFIV-8. 

5.3.2. Laboratory Storage. Upon return to the 1 aboratory, 
samples are taken to the sample storage area. 

6. WATER QUALITY SAMPLE REQUIREMENTS 

Surface, mid depth, and bottom in situ water chemistry measurements are 
taken for temperature (O.lOC), dissolved oxygen (0.1 ppm), and conduc
tivity ( fJ. S/cm) according to the protocol outlined in the Con Edison 
SOP for Long River Ichthyoplankton Water Chemistry Field Sampling 
(FSWC). Three sets of chemistries are recorded each night at locations 
and time intervals chosen at the Captain's discretion. All results are 
recorded as shown in GEDCI-2. 

7. CAPTAIN'S REPORT 

A captain's report is filled out following each survey, as shown in 
GEFIV-9. 

8. DATA REQUIREMENTS 

Refer to GEOCI for an example of the field data sheet and appropriate 
data coding instrucitons. GEFIV-IO gives an example of the field label 
to be attached to each sample. GEFIV-ll outl ines the field task code 
list to be used during this program. 

9. QUALITY ASSURANCE 

Field quality assurance is under the direction of the quality assurance 
supervisor. SOP GEQCI specifies the QA procedures used during the 1984 
Gear Evaluation Program. 
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GEFIII 

MILLER HIGH SPEED SAMPLER/TUCKER TRAWL COMPARISON 
STANDARD OPERATING PROCEDURES 

1. OBJECTIVE 

The objectives of the_Tucker trawl/Miller high-speed sampler compari
sons are to: 

o Evaluate the feasibility and applicability of the Miller 
high-speed sampler for use in Hudson River ichthyoplankton 
studies. 

o Determi ne effi c i ency of Mill er hi gp speed s amp 1 er (14 cm mouth 
opening) in comparison with the 1.0 m Tucker trawl. 

2. STATION DESCRIPTIONS 

This survey is conducted twice in July. River regions to be sampled 
are selected for high abundance of target species and life stages. The 
safety and navigation factors of high-speed towing are also to be taken 
into account in selecting survey areas. 

Each test period consist of a series of tows done according to a random 
block design. Each block of tows consists of three to four different 
tow speeds of the Miller sampler and one Tucker trawl at standard speed 
in random order. The blocks are repeated as many times as poss i b 1 e 
within the sampling period. Two nights of sampling are allotted to 
each period. 

3. SAMPLE SITE SELECTION 

Sample sites are chosen in the field to provide adequate towing dis
tance and safety for Miller gear sampling. 

4. FIELD GEAR 

o One - 1.0 m2 Tucker trawl with frame 
o One - wire angle meter (inclinometer) 
o One - Double trip mechanisms (DTRMs) with messengers 
o One - Miller high-speed sampler (14 em mouth opening) 

wi th 505 J.I. net 
o One - V-fin depressor 
o One - boat speedometer 
o Three - General Oceanics digital velocity meters 

(Model 2030) 
o Two - General Oceanics electronic velocity meters 

(Model 2031) 
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o Two - General Oceanics meter readouts 
(Model 22035 MK III) 

o Sixty - sample containers 
o Sixty - sample labels, data sheets, etc. 
o Five - gallons 10% buffered formalin 
o Two - stopwatches 
o Two - Hydrolab water quality meter 
o Twelve - dissolved oxygen bottles, with chemicals 
o One - Niskin water sampler 
o Twelve - conductivity bottles 
o Two coolers with ice 
o One - length board with scale for on-board sturgeon 

processing 

5. FIELD PROCEDURES 

5.1. Sample Site Location 

5.1.1. Sample sites are located by landmarks, aids to naviga
tion, and soundings. 

5.2. Gear Deployment 

5.2.1 Discrete Horizontal 1.0 m2 Tucker Trawl. All discrete 
tows are conducted according to the protocol outl ined in 
the Con Edison Standard Operating Procedure for Longitu
dinal River and Fall Shoals Surveys (FS VII). These tows 
are done in the center of the 2000 m Miller high-speed 
sampling transect. Based on a 5-min tow, the length of 
these tows are approximately 300 m without allowing for 
tidal velocity. 

5.2.2. 14 em Miller High-Speed Sampler. The Miller sampler is 
deployed using the same equipment and rigging as the 
Tucker trawl with the following alterations: 

o A General Oceanics velocity meter is attached 
above the Miller sampler. 

o Gear is towed along a 2000-m transect at 
several tow speeds and time increments. 

o Wire angles range from 30° at the lowest 
speed to 60° at the highest speed. 

o A V-fin depressor hangs from a cable bridle 
below the sampler to provide stability and 
allow the meter to reach sampling depth. 

o No DTRM is used with this gear; this gear is 
set and retrieved open. 
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o Sample time begins when gear reaches sample 
depth and boat speed increases. 

5.3.4. Gear Retrieval. The gear is retrieved and the net is 
washed down to concentrate the sample in the cod end 
bucket. 

Simultaneously, the final floMlleter reading is recorded 
and the difference calculated. Acceptable range of 
floMlleter differences for Tucker trawl samples are as 
fo llows: 

5 min tow 3,566-19,077 revs 

5.2.4. Miller hi~h-speed sample retrieval - At end of required 
sample tlme period the boat is slowed and the gear 
retrieved. 

The net is washed down to concentrate the sample in the 
collection cup. 

Simultaneously, the final flowmeter reading is recorded 
and the difference calculated. Acceptable range of 
flowmeter difference for Mill er ge ar s amp 1 es is as 
follows: 

all tows 68,000-92,000 revs 

5.2.5. Use codes - Refer to GEFI, section 5.2.2.4 for use code 
procedures. 

5.3. Field Processing of Samples 

Refer to GEFI, section 5.3 for field processing procedures. 

5.3.1. Special Handling. Refer to GEFIV-8. 

5.3.4. Laboratory Storage. Upon return to the 1 aboratory, 
samples are taken to the sample storage area. 

6. WATER QUALITY SAMPLE REQUIREMENTS 

Surface, mid depth, and bottom in situ water chemistry measurements are 
taken for temperature (O.IOC), dissolved oxygen (0.1 ppm), and conduc
tivity ( fJ. S/cm), according to the protocol outlined in the Can Edison 
SOP for Long River Ichthyoplankton Water Chemistry Field Sampling 
(FSWC). Three sets of chemistries are recorded each night at locations 
and time intervals chosen at the Captain's discretion. All results are 
recorded as shown in GEDCI-2. 
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7. CAPTAIN'S REPORT 

A captain's report is filled out following each survey, as shown in 
GEFIV-9. 

8. DATA REQUIREMENTS 

Refer to GEDCI for an example of the field data sheet and appropriate 
data coding instructions. GEFIV-10 gives an example of the field label 
to be attached to each sample. GEFIV-ll outl ines the field task code 
list to be used during the program. 

9 QUALITY ASSURANCE 

Field quality assurance is under the direction of the quality assurance 
supervisor. SOP GEQCI specifies the QA procedures used during the 1984 
Gear Evaluation Program. 
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GEFIV 

1984 GEAR EVALUATION PROGRAM 
STANDARD OPERATING PROCEDURES 

FIELD APPENDIX 

LMS SOP 115-142 



HUDSON RIVER REGION DESIGNATIONS USED FOR 
1984 GEAR EVALUATION PROGRAM 

GEOGRAPHIC REGION ABBREVIATION REGION RIVER MILES 

Croton-Haverstraw 

Indian Point 

West Point 

Cornwall 

CH 

IP 

WP 

CW 

GEFIV-l 

3 

4 

5 

6 

34-38 

39-46 

47-55 

56-61 



SAMPLE 
DEPTH 
{ft) 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

WIRE 
LENGTH 
(m) 

4.3 
4.7 
5.2 
5.6 
6.0 
6.5 
6.9 
7.3 
7.8 
8.2 
8.6 
9.1 
9.5 
9.9 

10.3 
10.8 
11.2 
11.6 
12.1 
12.5 
12.9 
13.4 
13.8 
14.2 
14.7 
15.1 
15.5 
16.0 
16.4 
16.8 
17.2 

1984 CON EDISON GEAR EVALUATION 

SAMPLE DEPTH versus CABLE LENGTH 
*WIRE ANGLE = 45° 

SAMPLE WIRE 
DEPTH LENGTH 
{ft) (m) 

41 17.7 
42 18.1 
43 18.5 
44 19.0 
45 19.4 
46 19.8 
47 20.3 
48 20.7 
49 21.1 
50 21.6 
51 22.0 
52 22.4 
53 22.8 
54 23.3 
55 23.7 
56 24.1 
57 24.6 
58 25.0 
59 25.4 
60 25.9 
61 26.3 
62 26.7 
63 27.2 
64 27.6 
65 28.0 
66 28.5 
67 28.9 
68 29.3 
69 29.7 
70 30.2 
71 30.6 

*Based on Can Edison SOP FSX-29 

GEFIV-2 

SAMPLE WIRE 
DEPTH LENGTH 
(ft) (m) 

72 31.0 
73 31.5 
74 31.9 
75 32.3 
76 32.8 
77 33.2 
78 33.6 
79 34.1 
80 34.5 
81 34.9 
82 35.4 
83 35.8 
84 36.2 
85 36.6 

·86 37.1 
87 37.5 
88 37.9 
89 38.4 
90 38.8 
91 39.2 
92 39.7 
93 40.1 
94 40.5 
95 41.0 
96 41.4 
97 41.8 
98 42.2 
99 42.7 

100 43.1 
101 43.5 
102 44.0 



SAMPLE 
DEPTH 
(ft) 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

WIRE 
LENGTH 
(m) 

4.8 
5.2 
5.7 
6.2 
6.7 
7.1 
7.6 
8.1 
8.6 
9.0 
9.5 

10.0 
10.5 
10.9 
11.4 
11.9 
12.4 
12.8 
13.3 
13.8 
14.3 
14.7 
15.2 
15.7 
16.2 
16.7 
17.1 
17.6 
18.1 
18.6 
19.0 

1984 CON EDISON GEAR EVALUATION 

SAMPLE- DEPTH versus CABLE LENGTH 
*WIRE ANGLE = 50° 

SAMPLE WIRE 
DEPTH LENGTH 
(ft) (m) 

41 19.5 
42 20.0 
43 20.5 
44 21.0 
45 21.4 
46 21.9 
47 22.3 
48 22.8 
49 23.3 
50 23.8 
51 24.3 
52 24.8 
53 25.2 
54 25.7 
55 26.2 
56 26.7 
57 27.1 
58 27.6 
59 28.1 
60 28.6 
61 29.0 
62 29.5 
63 30.0 
64 30.5 
65 30.9 
66 31.4 
67 31.9 
68 32.4 
69 32.8 
70 33.3 
71 33.8 

*Based on Can Edison SOP FSX-29 
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SAMPLE WIRE 
DEPTH LENGTH 
(ft) (m) 

72 34.3 
73 34.7 
74 35.2 
75 35.7 
76 36.2 
77 36.6 
78 37.1 
79 37.6 
80 38.1 
81 38.6 
82 39.0 
83 39.5 
84 40.0 
85 40.5 
86 41.0 
87 41.4 
88 41.9 
89 42.3 
90 42.8 
91 43.3 
92 43.8 
93 44.3 
94 44.7 
95 45.2 
96 45.7 
97 46.2 
98 46.6 
99 47.1 

100 47.6 
101 48.1 
102 48.6 



SAMPLE 
DEPTH 
(ft) 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

WIRE 
LENGTH 
(m) 

5.3 
5.8 
6.4 
6.9 
7.4 
8.0 
8.5 
9.0 
9.6 

10.1 
10.6 
11.2 
11.7 
12.2 
12.7 
13.3 
13.8 
14.3 
14.9 
15.4 
15.9 
16.5 
17.0 
17.5 
18.1 
18.6 
19.1 
19.6 
20.2 
20.7 
21.2 

1984 CON EDISON GEAR EVALUATION 

SAMPLE DEPTH versus CABLE LENGTH 
*WIRE ANGLE = 55° 

SAMPLE WIRE 
DEPTH LENGTH 
( ft) (m) 

41 21.8 
42 22.3 
43 22.8 
44 23.4 
45 23.9 
46 24.4 
47 25.0 
48 25.5 
49 26.0 
50 26.6 
51 27.1 
52 27.6 
53 28.1 
54 28.7 
55 29.2 
56 29.7 
57 30.3 
58 30.8 
59 31.3 
60 31.9 
61 32.4 
62 32.9 
63 33.5 
64 34.0 
65 34.5 
66 35.0 
67 35.6 
68 36.1 
69 36.6 
70 37.2 
71 37.7 

*Based on Con Edison SOP FSX-29 
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SAMPLE WIRE 
DEPTH LENGTH 
( ft) (m) 

72 38.2 
73 38.8 
74 39.3 
75 39.8 
76 40.4 
77 40.9 
78 41.4 
79 41.9 
80 42.5 
81 43.0 
82 43.5 
83 44.1 
84 44.6 
85 45.1 
86 45.7 
87 46.2 
88 46.7 
89 47.3 
90 47.8 
91 48.3 
92 48.9 
93 49.4 
94 49.9 
95 50.4 
96 51.0 
97 51.5 
98 52.0 
99 52.6 

100 53.1 
101 53.6 
102 54.2 



SAMPLE 
DEPTH 
(ft) 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

WIRE 
LENGTH 
(m) 

6.1 
6~7 
7.3 
7.9 
8.5 
9.2 
9.8 

10.4 
11.0 
11.6 
12.2 
12.8 
13.4 
14.0 
14.6 
15.2 
15.9 
16.5 
17.1 
17.7 
18.3 
18.9 
19.5 
20.1 
20.7 
21.4 
22.0 
22.6 
23.2 
23.8 
24.4 

1984 CON EDISON GEAR EVALUATION 

SAMPLE DEPTH versus CABLE LENGTH 
*WIRE ANGLE = 60 0 

SAMPLE WIRE 
DEPTH LENGTH 
(ft) (m) 

41 25.0 
42 25.6 
43 26.2 
44 26.8 
45 27.4 
46 28.1 
47 28.7 
48 29.3 
49 29.9 
50 30.5 
51 31.1 
52 31. 7 
53 32.3 
54 32.9 
55 33.6 
56 34.2 
57 34.8 
58 35.4 
59 36.0 
60 36.6 
61 37.2 
62 37.8 
63 38.4 
64 39.0 
65 39.6 
66 40.3 
67 40.9 
68 41.5 
69 42.1 
70 42.7 
71 43.3 

*Based on Con Edison SOP FSX-29 
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SAMPLE WIRE 
DEPTH LENGTH 
(ft) (m) 

72 43.9 
73 44.5 
74 45.1 
75 45.8 
76 46.4 
77 47.0 
78 47.6 
79 48.2 
80 48.8 
81 49.4 
82 50.0 
83 50.6 
84 51.2 
85 51.8 

·86 52.5 
87 53.1 
88 53.7 
89 54.3 
90 54.9 
91 55.5 
92 56.1 
93 56.7 
94 57.3 
95 58.0 
96 58.6 
97 59.2 
98 59.8 
99 60.4 

100 61.0 
101 61.6 
102 62.2 



ACCEPTABLE RANGE OF FLOWMETER DIFFERENCE 
PER TOW DURATION IN MINUTES 
1984 GEAR EVALUATION PROGRAM 

1.0 m2 Tucker Trawl 

TOW DURATION (min) ACCEPTABLE RANGE OF DIFFERENCE 

2 
3 
4 
5 
6 
7 

GEFIV-6 

1,426 - 7,603 
2,140 - 11,404 
2,853 - 15,206 
3,566 - 19,007 
4,279 - 22,808 
4,992 - 26,610 



USE AND SAMPLE NARRATIVE CODE DEFINITIONS 

USE CODES 

1 

5 

SAMPLE NARRATIVE CODES 

1 

2 

3 

Assigned to samples when there are no 
sampling problems. 

Assigned to samples when sampling problems 
are encountered and no markable fish or 
unusual species are caught (i.e. void). 

Fish caught (field) or processed (lab) 
as appropri ate. 

No fish caught. 

Lab processing problems; sample spilled, 
deteriorated, misplaced sample not pro
cessed. 
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STURGEON SPECIAL HANDLING 
REQUIRED BY DEC 

Live Sturgeon - Record number caught, location, date and time. 
Fish will be measured (nm TL), weighed (nearest gram), examined 
for marks, and released as quickly as possible. 

Dead Sturgeon - Obtain the same information as for live sturgeon, 
The fish will be brought back to the laboratory, individually 
labeled with date of capture and measurement information, and frozen 
for salvage by the NYSDEC. Con Edison will be informed of each 
sturgeon brought to the laboratory for notification of the NYSDEC. 
Specimens wi 11 be retained for up to one year after capture. They 
will be disposed of in a sanitary landfill if NYSDEC does not 
request the fish. 
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CREW CHIEF: 

LAWLER MATUSKY & SKELLY ENGINEERS 
CREW CHIEF REPORT & INCIDENT SHEET 

SURVEY ( s ) : ______ . __ _ 

SUR VEY DATE ( s) : _____ _ CREW MEMBER (s) : 

BOAT USED: ----------------- VEHICLE USED: ______________ _ 

1. Survey start/end time 

2. Equipment prepared for survey/safety equipment present? 

3. Sampling gear working properly? 

4. Physical/chemical meters functioned properly/ID numbers recorded? 

5. Any incidents or mishaps? 

6. Any unusual or important observations/time lost? 

7. Weather observations/marine radiotelephone log/boat and vehicle logs/ 
incident sheet completed? 

COMMENTS (INCLUDE NUMBER AND EXPLANATION) : ______________ . 

(Use other side of sheet if additional space is needed) 

Boat(s) Used: -------- Engine Hours ____ to _____ _ 

Radio Log: Boat From to Location: ---------- ------- ----- ------
BOAT CHECK 

Boat Fuel: Full __ , 3/4 full __ , 1/2 full __ , 1/4 full __ , Empty_ (Check which applies) 

Boat Oi 1: OK __ , Low 

Transmission Fluid: OK __ , Low 

Engine Coolant: OK __ , Low 

COMMENTS: 

Depth Finder: 

Nav i gat i on Li.ght: 

Safety Equipment: 

---------------------------

GEFIV-9 

OK 

OK 

OK 

, Needs repair __ --
, Needs repair 

, -- Li st safety 
equi p needed __ 



FIELD LABEL EXAMPLE 
1984 GEAR EVALUATION PROGRAM 

Date: 

Location: 

Time: 

Tide: 

Tow Direction: 

RPM: # 54-0012. 
Sample Type: 

Depth: 

Meter Reading: 

Mesh Size: 

Temperature: 

Collectors: ern ,DH,IC 
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CODE 

09 

11 

54 

55 

56 

64 

65 

67 

71 

72 

FIELD CODE LIST 
1984 GEAR EVALUATION PROGRAM 

Woody I 

Heather M II 

Oblique vs Discrete Tucker Trawls 

Speed Tow Evaluation - Tucker Trawl and Epibenthic Sled 

Miller High Speed Sampler/Tucker Trawl Comparison 

Epibenthic Sled 

Tucker Trawl (discrete) 

Tucker Trawl (oblique) 

Miller High Speed Sampler 

Tucker Trawl (discrete weighted) 
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1. OBJECTIVE 

GEL! 

ICHTHYOPLANKTON SORTING PROGRAM 
STANDARD OPERATING PROCEDURES 

The obj ect i ve of i chthyop 1 ankton sort i ng is to remove fi sh eggs and 
larvae from sample detritus in preparation for identification. Ich
thyoplankton sorting for the 1984 Con Edison Gear Evaluation Program 
will be conducted at Lawler, Matusky & Skelly Engineers' (LMS) Nyack, 
New York laboratory. During sorting of ichthyoplankton samples, fish 
eggs and larvae are removed, the sample correctly preserved, and the 
vials accurately labeled. Ichthyoplankton sorting quality control 
procedures (GEQCII) are implemented to ensure a certain degree of 
accuracy in the sorting process. 

2. STANDARD OPERATING PROCEDURES FOR SORTING 

2.1. Samples are transported to LMS I Nyack Laboratory where they are 
inventoried, organized by inventory number, and stained with rose 
bengal. 

2.2. Upon obtaining a sample for sorting, the Sample Status Log is 
initialed and the date and time recorded on the appropriate 
sample number line. Multiple container samples may be processed 
by more than one person with approval of the Laboratory Super
vi sor. However, each cont ai ner must be processed by one person 
only and will be considered a separate sample for QC evaluation. 

2.3. The sample content is poured through a No. 45 (355 J.I.) sieve and 
rinsed with water to remove formalin. Any yearling and/or older 
fish are removed from the sample and presented to the Lab Super
vi sor for confi rmat ion. Spec i es codes and n umbers of year 1 i ng 
and/or older fish are recorded on the Laboratory Form 91 (Figure 
GEDC-6) • 

2.4. Sample Splittinga 

A Folsom Plankton Splitter is employed to obtain a subsample from 
individual sampl es where more than 2000 Morone spp. 1 arvae are 
estimated. The subsampl ing spl it proto co 1 is presented below: 

aOue to low sample volumes, Miller High Speed samples will not be 
split for any organisms. 

GELI -1. 
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Estimated No. of 
Morone spp. Larvae 

<2000 
2000-3000 
3000-4000 

)4000 

Sample Split Analyzed 

All 1 arvae anal yzed 
1/2 of sample analyzed for Morone spp. larvae 
1/4 of sample analyzed for Morone spp. larvae 
1/8 of sample analyzed for Morone spp. larvae 

A total of 5% of the samples in which Morone spp. are analyzed as 
split samples will be analyzed completely to evaluate the sub-
sampling procedure. . '. .. 

Samples containing fish eggs or bay anchovy larvae in numbers 
estimated to be greater than 4,000 are be split to not less than 
one-eighth using a Folsom plankton splitter. The split portion 
is analyzed in its entirety and subject to quality control. The 
appropriate split code is designated on Data Form II (Figure 
GEDC-3) • 

2.5. Sample contents are carefully washed back into the original 
container making certain that nothing remains in the sieve. 
Small portions of the sample are removed from the container and 
placed in a sort-ing tray. 

2.6. Fish eggs, larvae, and juveniles are removed from the sample 
using forceps, eye droppers, and probes. 

2.7. Organisms are placed in separate vials containing 5% formalin 
according to body shape (i.e., long slender; short stout). 

2.8. When sorting is completed, the sample is rechecked for organisms. 

2.9. After the sample has been rechecked, vials containing the ichthy
oplankton are labeled, placed in a box designated for samples to 
be identified and the sorting results, date, and time completed 
recorded in the Sample Status Log. 

2.10. Remaining sampl e contents are carefully washed back into the 
original sample container which is preserved with 10% formalin 
and returned to the storage area. 

2.11. If a sample is not completed by the end of the work day, the 
sorter will add formalin to the unpicked and picked portions of 
the sample. Upon resumption of sample sorting, the formalin is 
rinsed from the unpicked portion of the san,ple and is prepared 
for sorting as described in Sections 2.3 and 2.5. 
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3. QUALITY CONTROL 

Quality control procedures for ichthyoplankton sorting are described in 
SOP GEQCII. All QC documentation is reviewed and retained by the 
Quality Assurance Section (QAS). 
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GELl! 

ICHTHYOPLANKTON IDENTIFICATION PROGRAM 
STANDARD OPERATING PROCEDURES 

1. OBJECTIVE 

The objecti ve is to properly cl ass ify and identify ichthyopl ankton 
found in samples from the 1984 Gear Evaluation Program. 

2. STANDARD OPERATING PROCEDURES FOR IDENTIFICATION 

2.1. Sample vials are obtained by an identifier in numerical order 
from the storage area and signed for by initialing the Status 
Log. 

2.2. The pertinent upper total length limits for YOY and yearling 
Hudson River fish 1 ist is consulted to be certain no specimens 
are yearlings or older. These limits are provided by Con Edison. 
If year 1 i ng or older fi sh are encountered, they are recorded on 
Form 91 (Figure GEDC-6). 

2.3. Specimens are rinsed free of formalin and submerged in water in a 
petri dish. 

2.4. A binocular microscope with a stage calibrated ocular micrometer 
is used to examine specimens, which are identified by referring 
to the literature, the reference collections, and by consulting 
with fellow identifiers. 

2.5. Eggs and/or 1 arvae are separated into distinct taxonomical 
groups. Groups are sorted and identified to the lowest taxon 
practical. 

2.6. Each species (or lowest taxon) is identified to a distinct 1 ife 
stage. Pertinent life stages are defined and identified as 
follows: 

Egg: The embryonic developmental stage, from 
spawning until hatching. Eggs frequently 
become damaged during collection and sample 
process i ng. Damaged eggs are counted on 1 y 
if an embryo can be matched to an egg 
capsule (chorion). 
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Yolk-sac larva: The transition stage from hatching through 
the development of a complete, functional 
digestive system (regardless of the degree 
of yolk and/or oil globule retention). 

Post-yolk-sac-larva: The transition stage from development of a 
complete, functional digestive system to 
transformation to juvenile form (regardless 
of the degree of yolk and/or oil globule 
retent i on) • 

Juvenile: The stage from completed transformation to 
Age 1. A juvenile has a full complement of 
adul t fin rays. 

2.7. Specimens of each life stage are counted and, when in doubt, 
recounted by the identifier prior to recording of data on Figure 
GEDC-3 (Form II) and Figure GEDC-5 (Form II-B). 

2.8. The length measurements for yolk-sac, post-yolk-sac, and juvenile 
fish are recorded on Figure GEDC-4 (Form II-A). Life stage codes 
for measured larvae are recorded in the appropriate columns on 
the same form. 

2.8.1. A maximum of 30 striped bass, 30 white perch, and 
30 'American shad per sampl e are measured. 

2.8.2. If possible, at least 10 organisms per life stage 
(i.e., yolk-sac larvae, post-yolk-sac larvae, and 
juveniles) should be measured. Organisms are chosen 
at random from each 1 ife stage group unt i1 the requ ired 
number are obtained. If a life stage is absent or there 
are less than 10 specimens of a life stage, the remaining 
portion of the quota (30) should be apportioned between 
the other life stages (if possible). 

Yolk-sac and post-yolk-sac larvae are measured to the 
nearest 0.1 mm and juveniles to the nearest 1.0 mm. 

2.8.3. In addition, length measurements are taken on up to 
thirty (30) individuals of species which are found in 
high numbers in speed tows and Mi ller high speed tows. 
Procedures followed are the same as described above. 
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2.9. Identified organisms are placed in vials with an adequate amount 
of 5 percent formalin for storage. 

2.10. If a sample contains no fish eggs, larvae or juveniles, "No 
Catch" is written in large script on Form II. 

2.11. Specimens may be removed for inclusion in the reference collec
tion. For those removed, the species, life stage, and numbers 
are listed on the comments section of Form II and on a tag 
retained inside the appropriate vial. 

2.12. Upon completion of the identification process: 

2.12.1. All vials (for a single sample) are labeled, initialed, 
and banded together. 

2.12.2. The number of the vials for the sample is recorded on the 
Form I!. 

2.12.3. Vials are returned to the area designated for complete 
samples. 

2.12.4. Status Log is initialed and dated in the appropriate 
space for the sample number. 

3. DATA REQUIREMENTS· 

SOP GEDCI provides examples of and coding instructions for all labora
tory data sheets. 

4. QUALITY CONTROL 

Quality control procedures for ichthyoplankton identification are 
described in SOP GEQCIII. All QC documentation is reviewed and re
tained by QAS. 
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GEDCI 

DATA SHEET AND CODING INSTRUCTIONS 

1. OBJECTIVE 

This SOP provides examples of and coding instructions for all data 
sheets used in the 1984 Gear Evaluation Field and Laboratory Standard 
Operating Procedures. 

2. FIELD OPERATION DATA SHEETS 

2.1. Data Sheet Description 

The field data sheet consi sts of four card types incorporated 
onto the front of an 8-1/2 x 11 in sheet of waterproof paper 
(Figure GEDC-l). All field data that occurs during a survey is 
recorded on a data sheet of this type. 

2.2. Coding Instructions 

2.2.1. Field Data Sheet (Figure GEDC-1) 

Coding instructions for the field data sheet are given in 
Attachment GEDC-1. 

2.2.2. Water Quality Field Data Sheet (Figure GEDC-2) 

Coding instructions for the field data sheet are given in 
Con Ed SOP FSWC, page 6. All entries are to be neatly 
made with only one symbol per data block. The individu
als whose initials are entered on the data sheet is 
responsible for assuring the legibility of all entries. 

3. LABORATORY OPERATIONS DATA SHEETS 

3.1. Data Sheet Description 

There are four individual data sheets for laboratory operations, 
each represented in Figures GEDC-3 through GEDC-6. Specific 
coding instructions for each of the sheets are outlined in 
Attachment GEDC-2 through GEDC-5. 
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ATTACHMENT GEDC-1 

1984 GEAR EVALUATION STUDY FIELD DATA SHEET CODING INSTRUCTIONS 

CARD TYPE DATA POINT 

1. TASK CO 

2. SAMPLE 
3. GEAR 

4. YEAR 
51 1. DATE 

MO/DAY 
2. TIME 

3. LOCATION 
a. RIV MILE 
b. SITE 
c. STATION 

4. N-S 
5. DURATION 

6. FLO N INSIDE 
a. nO-END 
b. FLO-STRT 
c. FLO-DIF 

7. DEPTA 
a. RIV 
b. SAM 

8. TOw 
a. SPD 
b. DIR 

9. WAVE HT 

10. 8TM-TYPE 
11. VESL-CD 

12. BEACA 

ENTRY 

54 
55 
56 

64 
65 
67 
71 
72 
84 

Ex: 06/10 

Ex: 2020 
2025 

Ex: 52 

05 

Ex: 5.0 

476 

meters/sec 

1 
2 
3 
4 

1 
2 
3 
4 

09 
11 
12 

13. USE CoDE 1 

Rl 

14. GEAR-NAR 
5. AM-NAR 

16. INITIALs 
17. COMMENTS 
18. ELECTRONIC 

G.O. No. 
19. READoUT No. 
20. FLO N OUTSIDE 

a. FLO-END 
b. FLO-START 
c. FLO-DIF 

1. SUS RECP 

2. LW 
3. 10 
4. NYRL sTbM 

C1 Length Cl ass Data 

5 

2 
3 

DESCRIPTION 

84 Gear Evaluation - Oblique vs. Discrete 
84 Gear Evaluation - Speed Tows 
84 Gear Evaluation - Miller Tows 
Four dlglt lnventory number - lssued by laboratory coordlnator 
Eplbenthlc sled 
Tucker trawl (discrete) 
Tucker trawl (oblique) 
Miller high speed sampler 
Tucker trawl (discrete weighted) 
1984 

Start Tlme - Use 24 hr clock (Ex: 2020 hrs) 
End Time - Use 24 hr clock (Ex: 2025 hrs) 
A river mile extends from the rlver mlle llne to the next 
successive river mile line 
Channel )20 ft depth 
No data entry 
No data entry 
Enter total mlnutes of tow. For obllque tows enter tow duratlon ln summary 
at the bottom of the data sheet 
Enter flrst G.O. dlgltal serlal numbers after BO • Flowmeter end mlnus 
flowmeter start equals flowmeter difference 

Enter actual rlver depth In ft. Enter depth In ft from WhlCh sample was 
collected. For oblique tows, leave this section blank. Enter informa
tion on Card Type 01 

Enter boat speed (meters per second) relative to water 
Enter code for dlrectlon gear was lowered 
North 
South 
East 
West 
Code describing the condition of the surface of the water: 
Calm 0 to 1/2 ft 
Light Chip >1/2 ft to 1 ft 
Heavy Chip >1 ft to 2 ft 
Larae Waves >2 ft 
No ata entry 
Enter boat code 
Woody I 
Heather M II 
Whaler 
No data entry 
valId: Asslgned to samples When there are no samplIng problems 
Void: Assigned to samples when sampling problems are encountered and no 

markable fish or unusual species are caught 
No data entr 
Fish caught field or processed lab as appropriate 
No fi sh caught 
Lab processing problems, sample spilled, deteriorated, misplaced. Sampl.e 
not processed 

Check 1 you have comments on the back of the data sheet 
Enter u~ to three initials for crew chlef 

Record the speclal number of the electronIc meter used to record boat 
speed. 
Record the serlal number of the G.O. readout unIt used to record boat speed. 
Enter first two G.O. digital serial numbers after BO 
Flowmeter end minus flowmeter start equals flowmeter differences 
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ITEM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

ATTACHMENT GEDC-2 

1984 GEAR EVALUATION PROGRAM 
LABORATORY DATA CODING INSTRUCITONS 

FORM II - CARD IMAGE: LI 

CARD FIELD 
FIELD NAME COLUMNS FORMAT DESCRIPTION 

LI 1-2 LI Card identification 

Inventory number 3-9 XXXXXXX Unique number for particular 
sample 

Sequence number 10-13 0001 Indicates first page of Format 
II 

Date analyzed 14-19 YYMMDD Enter year, month, day sample 
analyzed 

Analyzer employee 20-23 XXXX Enter employee number 
number 

No. larvae counted 24-29 XXXXXX Enter total no. larvae counted. 
Include UID and mutilated larvae 
in count 

No. 1 arv ae analyzed 30-35 XXx XXX Enter total no. larvae that are 
measured and length recorded on 
Form II-A 

No. 1 arvae species 36-38 XXX Enter number of species counted. 
Include UID and mutilated larvae 
in count 

Subsample fraction 39-45 X.XXXXXX Enter fraction used in sub-
sampling for larvae 

No. eggs counted 46-51 XXXXXX Enter total number of eggs 
counted 

No. egg species 52-54 XXX Enter number of egg species 
counted 

Subsample 55-61 X.XXXXXX Enter fraction used in sub-
fraction sampling for eggs 

Samp 79 X Enter "0" for void sampl e 

Trans 80 X Leave bl ank 

GEDC-5 
Lawler, Matusky Y Skelly Engineers 



C> 
,.." 

'=' n 
I 

0'1 

I DATE 
TIME v , 
PLANT - FIGURE GEllC63 
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ATTACHMENT GEDC-3 

1984 GEAR EVALUATION PROGRAM 
LABORATORY DATA CODING INSTRUCITONS 

CARD IMAGE: L T 

CARD FIELD 
ITEM FIELD NAME COLUMNS FORMAT DESCRIPTION 

1 

2 

3 

4 

5 

LI 

Inventory number 

Sequence number 

Species code1, 2 

No. 1 arv ae counted 

1-2 

3-9 

10-13 

14-19 
36-46 

25-29 
47-51 

LI 

XXXXXXX 

0001 

XXXXXXXXXXX 

XXXXXX 

Card identification 

Unique number for assigned to 
indi vi dual sample 

Ind i cates fi rst page of Format 
II 

See additional codes: FISH 

Enter number of larvae counted. 
for each species 

6. No. 1 arvae analyzed 30-34 XXXXX Enter number of larvae measured 
and recorded on Form II-A for 
each species 

7 

8 

9 

10 

Sub. 35-57 x 

Species code (eggs2) 56-68 XXXXXXXXXXX 

No. eggs counted 69-74 XXXXXX 

Sub. 75 X 

Enter appropriate code: 
o - Total number of larvae in 

sample identified - do not 
divide by subsample 

1 - Subsample occurs - divide 
by subsample fraction 

See species list: Fish 

Enter number of eggs counted 
for each species 

Enter appropriate code: 
o - Total number of eggs in 

sample identified - DO NOT 
divide by subsample frac-
tion 

1 - Subs ample occurs - divide 
by subsample fraction 

1Larvae species data should be filled out horizontally as opposed 
to vertically. This permits two species entries per card. 

2Alpha species codes may be substituted for numeric codes for those 
on the attached list. 
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ATTACHMENT GEDC-4 

1984 GEAR EVALUATION PROGRAM 
LABORATORY DATA CODING INSTRUCITONS 

FORM II-A - CARD IMAGE: LA 

CARD FIELD 
ITEM FIELD NAME COLUMNS FORMAT DESCRIPTION 

1 

2 

3 

4 

5 

6 

8 

9 

LA 1-2 LA Card identification 

Inventory number 3-9 XXXXXXX Unique number for a particular 
sampl e 

Sequence number 
Page 10-11 XX Page number for format II-A 

starts as page 00 

Seri al 12-13 Xx Serial number for format starts 
with 01 for first line 

Species code1, 2 14-24 XXXXXXXXXXX See additional codes 
36-46 

Length 25-29 XXX.XX Enter length in mi 11 imeters 
47-51 for each larvae measured 

Life stage 30-31 XX Enter appropriate code: 
00 - Life stage cannot be 

determined 
01 - Egg 
02 - Yolk-sac stage 
03 - Post yolk-sac stage 
04 - Juvenile 

Samp Enter "0" for void sampl e 

Trans Leave bl ank 

1Larvae species data should be filled out horizontally as opposed 
to vertically. This permits two species entries per card. 

2Alpha species codes may be substituted for numeric codes for those 
on the attached list. 
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LA 
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L II. I 
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01 

02 
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04 
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06 

07 

08 
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10 

I I 
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ATTACHMENT GEDC-5 

1984 GEAR EVALUATION PROGRAM 
LABORATORY DATA CODING INSTRUCITONS 

FORM II-B - CARD IMAGE: LS 

CARD FIELD 
ITEM FIELD NAME COLUMNS FORMAT DESCRIPTION 

1 

2 

3 

4 

5 

6 

7 

16 

LS 1-2 LS Card identification 

Inventory number 3-9 XXXXXXX Unique number for a particular 
sample 

Species code1, 2 10-20 XXXXXXXXXXX See fish species code list 
33-43 
56-66 

Yolk-sac 21-24 XXXX Enter number of yolk-sac 
44-47 larvae counted for each 
67-70 species 

Post-yolk sac 25-28 XXXX Enter number of post-yolk-sac 
48-51 larvae counted for each species 
71-74 

Juvenil e 29-33 XXXX Enter number of juveniles 
52-55 counted for each species 
75-78 

Samp 79 X Enter "0" for val id sample 

Trans 80 X Leave bl ank 

1Larvae species data should be filled out horizontally as opposed 
to vertically. This permits two species entries per card. 

2Alpha species codes may be substituted for numeric codes for those 
on the attached list. 
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ITEM FIELD NAME 

1 Sample number 

2 Taxon 

3 Div-1 

4 Div-2 

5 CT-LC 1 
(O-Div 1) 

6 CT -LC 2 
(Div 1+1 -
Div 2) 

7 CT-LC 3 
(Div 2+1 -
250) 

8 CT -LC4 
(251 +) 

ATTACHMENT GEDC-5 

1984 GEAR EVALUATION PROGRAM 
LABORATORY DATA CODING INSTRUCITONS 

FORM 91 

CARD FIELD 
COLUMNS FORMAT DESCRIPTION 

1-6 XXX XXX Unique number for a particular 
sampl e 

7-9 XXX See fish species code list 

10-12 XXX Length limit for this division 

13-15 XXX Length limit for this division 

16-20 XXXXX Left blank - no data input 

21-24 XXXX Number of individuals in this 
division 

25-28 XXXX Number of individuals in this 
division 

29-32 XXXX Number of individuals in this 
division 
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GEQCI 

QUALITY CONTROL PROGRAM FOR FIELD & LABORATORY PROGRAMS 
STANDARD OPERATING PROCEDURES 

1. OBJECTIVE 

This SOP describes the qual ity control pl ans and procedures used for 
the inspection of field and laboratory operations. The field monitor
ing efforts have been designed to assure that the work efforts are 
consistent with established procedures (SOPs) for the duration of the 
project. The laboratory program is established to assure the specified 
average outgoing quality limits (AOQL) for each task. 

2. FIELD OPERATIONS QC 

Accurate and reliable sample collection depends on the application of 
standard operating procedures, adequately trained crews, consistency 
of technique, and dependable equipment. Field QC measures for this 
project are desi gned to monitor and support these factors and are 
outlined as follows: 

2.1. Standard Operating Procedures 

Due to the experimental nature of this project, SOPs are gener
ated after techniques are establ ished by the project team, then 
refined in the field. Each SOP outlines a detailed account of 
eq~ipment and techniques utilized for each specific task. SOPs 
are used in training programs, to maintain consistency of tech
ni ques, as documentat i on of work performed, and as a conc i se 
reference for field crews. The facility supervisor is respon
sible for generation of the field SOPs. Input is solicited from 
the project team, field coordinator and crew chiefs, and QAS 
before the final generation of plans is completed. At that point 
revisions to the SOPs are made only with prior client approval. 

2.2. Field Training 

Preoperational training meetings between the supervisory staff 
and crew chi efs are used to translate SOPs into a workable and 
practical field program. Techniques are discussed in detail with 
all personnel chosen to work on the project. 

Once in the field, qual ified crew chief trainers work closely 
with the crews to ensure SOP compliance. A qualified trainer 
must have at least one year of experience with LMS as a field 
crew chief or coordinator. Trainers are selected at the discre
tion of the facility supervisor. 
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2.3.1. Performance Monitoring 

The performance of all field sampling crews is monitored 
periodically through error entry checks, crew chief 
reports and incident sheets, and observation reports. 
These performance monitoring tool s are tai lored to 
evaluate the consistency and accuracy of field crew 
chiefs and crews. 

2.3.1.1. Error Entry Checks. The sampling techniques of 
the crew chief and crew are evaluated at least 
two times during the Gear Eval uation Program. 
The error entry check form (GEQCI-6 and 7) 
is based on the procedural requirements out-
1 ined in the project SOP. If a crew chief 
fails to score >90%, a debriefing is scheduled 
as soon as practical between the supervisor, 
field coordinator, and crew chief to review the 
audit forms. Reinstatement of the crew chief 
to active duty is determined by his responses 
to the questions reviewed in the meeting and is 
at the d i scret i on of the f ac il i ty supervi sor. 

2.3.1.2. Crew Chief Report & Incident Sheet (GEQCI-8). 
After completion of each survey, the crew chief 
is required to complete a field report that 
outl ines information perti nent to the survey. 
Any unusual incidents or important observations 
are noted. The crew chief is also required to 
include his recommendations for SOP or equip
ment modifications. This information is 
relayed to the facility supervisor for consul
tation and discussion with the project team. 

2.3.2. Documentation 

The results of all audits, fi eld equi pment reports and 
error entry checks are documented and retained on file by 
QAS and the facility supervisor. 

All deficiencies are addressed as soon as practical (i.e. 
retraining, equipment replacement, etc.) under the 
direction of the facility supervisor. 

2.4. Equipment Dependability - Maintenance & Calibration 

Regularly scheduled maintenance and calibration of equipment 
assures both reliability of use and compliance with project 
equipment specifications. The frequency of these checks are 
outlined below. 
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2.4.1. Nets 

Visual inspections of Miller, Tucker and epibenthic sled 
nets, sample buckets, clamps and riggings are made prior 
to each survey. Any problems (i.e. holes in nets) are 
corrected by the crew chief before the equipment is 
used. 

Major equipment problems or malfunctions are included on 
the crew chief report and are forwarded to the faci 1 ity 
supervisor. 

2.4.2. Flowmeters 

The General Oceanics (G.O.) electronic and digital 
flowmeters are cal ibrated prior to each survey using a 
G.O. Model 2030CF flowmeter calibration frame (refer to 
GEQCI-9 and 10). Results are recorded on GEQCI-11. 
Meters that fail to read >80 revolutions are removed from 
service and remain inoperative until repair or retesting 
by trained personnel at LMS or G.O. 

Once during the Gear Evaluation Program the G.O. meters 
are shipped to Johns Hopkins University (Chesapeake Bay 
Institute) for flume calibration according to Con Edison 
SOPs IFI thruogh IFI!. Calibration results are reviewed 
by the facil ity supervi sor. Fail ed meters are removed 
from service for repair and recalibration. 

The G.O. electronic readout units are cal ibrated once 
during the Gear Evaluation Program following Con Edison 
SOP IFIV. Results are recorded on GEQCI-12. Readout 
units that fail the test are removed from service 
and shipped to G.O. for repair and calibration. 

All flowmeter calibration data are documented and re
tained by QAS. 

2.4.3. Water Quality Monitoring 

2.4.3.1. In-situ Meter Readings. Daily calibrations of 
the Hydrolab 4041 water quality analyzer for 
temperature, conductivity, and dissolved oxygen 
are conducted according to procedures outl ined 
in Con Edison SOP FSWC. Operation and calibra
tion manuals for this unit are available on 
each boat and from the facility supervisor. An 
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2.4.3.2. 

3. LABORATORY QC 

additional Hydrolab 4041 is taken into the 
field as a backup unit. The calibration log is 
maintained by QAS at all times (refer to 
GEQCI-13). 

Accuracy of In-situ Field Readings. To verify 
the accuracy of water qual ity meter readings, 
10% of the samples analyzed for conductivity 
and d i S50 1 ved oxygen are returned to the 
laboratory for wet analysis. The results of 
the wet samples are compared to the metered 
readings. The wet and metered readings must be 
within 15% of each other. QC analysis of the 
wet conductivity samples follow the CSP-1 
program outlined in GEQCII-l~ sections 2.2 and 
2.3. Conductivity results are recorded on 
GEQCI-14. 

The QC procedures employed in the biological laboratory for the Gear 
Evaluation Program are designed to ensure accuracy and consistency of 
techniques, as well as a high degree of analyzer proficiency. The 
following procedures are establ ished to maintain an average outgoing 
quality level (AOQL) of <0.1. 

3.1. General Instructions (Refer to Con Edison SOP LOXIV) 

3.1.1. Plan application is on an individual processor basis. 

3.1.2. New processors without a prior QC inspection history for 
a task are inspected at the 100% start level. 

3.1.3. All QC/QA determinations are performed by a second 
observer, independent from the original determination. 

3.2. Standard Operating Procedures 

SOPs provide procedural documentation, a source of reference for 
laboratory personnel, an aid in the maintenance of technique 
consistency, and a training tool for new or inexperienced indi
viduals. All personnel are required to review the SOPs before 
beginning analysis. SOP review and training is conducted by the 
laboratory coordinator. 

QEQCI-4 Lawler. Matusky $I" Skelly Engineers 



3.3. Accuracy of Analysis 

3.3.1. In addition to the training of laboratory staff, the 
accuracy of analysis of each analyzer is monitored by 
using a continuous sample plan (CSP-I) inspection program 
to ensure that the AOQL is <0.1 The number of samples to 
be inspected is based on our 1 aboratory process average 
(97%), as determined by past performance. 

3.3.2. Ichthyoplankton soring QC procedures are outlined in SOP 
GEQCII. 

3.3.3. Ichthyoplankton identification QC procedures are outlined 
in SOP GEQCII 1. 

All quality control documentation of the laboratory CSP-I 
program is maintained by the laboratory coordinator and 
is reviewed by QAS. 

3.4. Performance Monitoring - Clear Trail Audits 

The performance of all laboratory personnel is monitored period
ically through QAS clear trail audits of sample documentation in 
the laboratory. The audits are conducted daily for a minimum of 
a two week period. These audits include inspection of data 
sheets, inventory and QC logs and sample vials. The analyst and 
laboratory coordinator are notified of errors and followup 
corrections in sample documentation. 

4. DATA PROCEDURES 

Quality control procedures for data at the facility level involve 100% 
inspection of field data and 10% laboratory data for completion and 
accuracy • All QC I d data are released from the 1 aboratory to the Data 
Processing Section (DPS) by QAS. Data are keypunched and key verified. 
This verification requires that discrepancies be rectified before data 
are processed further. Error checking software are then used to ensure 
that each SAS variable falls within a reasonable range, as determined 
by LMS and Con Edison. 

The system ensures that not more than one incorrect variable value in 
100 occurs in any of the finalized data files generated from this 
study. This applies to all biological and water quality data. Final 
SAS data sets will be complete, except those containing water quality 
information, for any variable for which raw data were recorded, or any 
associated vaiable for which data can be generated for recorded infor
mation. QAS will inspect printouts of the error checking software QC 
to assure that all corrections have been made to the data files. 

GEQCI-5 
Lawler, Matusky I&f Skelly Engineers 



FIELD ERROR ENTRY CHECK 
1984 GEAR EVALUATION PROGRAM 

DATE: ------------------------ CREW CHIEF:. ________ _ 

CREW: ___________ _ SURVEY: ----------------
AUDITOR:, _________ _ OUTSIDE OBSERVERS: -----------

Yes No Comments 

A. GENERAL 

1. Gear properly prepared and calibrated for survey? 

2. Crew Chief prepared: 
a) updated site allocation chart 
b) workplans 
c) data sheets, labels 
d) tidal currents 
e) scientific collectors license 

3. Deployment of crew members efficient? 

4. Organization of work load efficient? 

5. Crew Chief aware of river conditions and safety 
procedures followed? 

6. Crew and Crew Chief presents good image of LMS 
to outside observers? 

B. SAMPLING 

1. Crew Chief able to locate sampling stations 
and position boat? 

2. Crew Chief familiar with survey techniques and 
sampling procedures? 

3. Sampling gear rigged properly? 

4. Nets checked for holes before each sample? 

5. Gear deployed correctly and efficiently? 

6. Gear towed at correct depth and speed? 

7. G.O. velocity probe checked and set up 
correctly? 
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B. SAMPLING (Contd.) 

FIELD ERROR ENTRY CHECK 
1984 GEAR EVALUATION PROGRAM 

8. Nets checked completely for organisms and 
washed down correctly? 

9. Samples preserved and labeleQ correctly? 

10. Completion of data sheets correct? 

11. Hydrolab meter set up correctly? 

12. Water chemistry samples taken at correct depth? 

13. Sufficient QC samples collected? 

14. Proper care of equipment taken, including 
cl eanup: 
a) meters 
b) sampling gear 
c) boat 

C. AUDITOR'S RATINGS 

1. Crew Chi ef 

2. Crew Members 

D. ADDITIONAL COMMENTS 

GEQCI-7 

Yes No Comments 
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LAWLER MATUSKY & SKELLY ENGINEERS 
NYACK CREW CHIEF REPORT & INCIDENT SHEET 

CREW CHIEF: SURVEY{ s) : _______________ _ 

SUR VEY DATE ( s) : _____ _ CREW MEMBER(s): 

BOAT USED: ----------------- VEHICLE USED: ____________ _ 

1. Survey start/end time 

2. Equipment prepared for sur~ey/safety equipment present? 

3. Sampling gear working properly? 

4. Physical/chemical meters functioned properly/ID numbers recorded? 

5. Any incidents or mishaps? 

6. Any unusual or important observations/time lost? 

7. Weather observations/marine radiotelephone log/boat and vehicle logs/ 
incident sheet completed? 

COMMENTS (INCLUDE NUMBER AND EXPLANATION) : ____________ _ 

(Use other side of sheet if additional space is needed) 

Boat(s) Used: -------- Engine Hours ____ to ______ _ 

Radio Log: Boat From ------------- ------ to Location: ----- ----
BOAT CHECK 

Boat Fuel: Full_, 3/4 full_, 1/2 full_, 1/4 full_, Empty_ (Check which applies) 

Boat Oil : OK , Low Depth Finder: OK , Needs repair _ - --
Transmission Fluid: OK , Low Navigation Light: OK , Needs repair _ - --
Engine Coolant: OK , Low - Safety Equipment: OK - , List safety 

equip needed 

COMMENTS: _________________________________ _ 
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INSTRUCTIONS 

FLOI-lMETER CALIBRATION FRAME 

HODEL 2030CF 

5.535 N.W. 7th Avenue 

Miami, Florida 3:;]'/21 U.S.A. 
Tu/ephonB: (305) 7!i';;~i;J58 

Cablo: GEI'JOC-I'.IUAMI 

Telex: 51-9727 

The General Oceanics, ·Inc. Model 2030el" Calibration Frame provides a 
check on the proper operation of your Hodel 2030 and 2031 flowmeter:,. 

'I'lli.' frame imparts a torsionally precise spin to thp- rotor and a count 
di (ference is noted in the flmvrneter \>lindow. A minimum count is necessary 
for the flowmeter to be within calibration. If it is not, the flo\>~eter 
should be returned to the factory for repair. 

Step 1. . Clip the flowmeter into the frame \>lith the count windaty up, 
Fig. 1. 

Step.2. Leave a gap of approximately 1/4 inch between the rotor end and 
the frame spinner disk, Fig. 2. 

Step 3. Rotate the frame spinner disk until it is cocked. 

·Step 4. Rotate the flowmeter rotor until the blades which is in the 
direction of motion of the spinner comes against the stop, Fig. 1. 

Important - If the correct rotor blade does not touch the stop, 
damage to the flm·~eter could result, and an incorrect 
reading will be indicated. 

Step 5. Record the flov1D1eter reading. 

Step 6. Press· the release button on the frame. 

Step 7. Record the flm.rmeter reading. 

Step 8. The difference of the two readings should be at least 80. 

i.e. 009377 
009243 

134 

2nd reading 
1st reading 
difference 

rhe difference of 13/+ is much greater than 80 so this flowmeter 
is in excellent shape. 
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PROBE 
SERIAL # 

1984 GEAR EVALUATION PROGRAM 
GENERAL OCEANICS (G.O.) SPIN TEST CALIBRATION* 

TRIAL 
1 

SPIN TEST I 
TRIAL TRIAL I AVERAGE 

2 3 I REVS 
I I 
I PASS I FAIL 

~.O. Model 2030CF Flowmeter calibration Frame 
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1984 GEAR EVALUATION PROGRAM 
GENERAL OCEANICS ELECTRONIC REAOOUT CALIBRATION 

I G.O. ZERO BATTERY 
I READOUT No. DATE CHECK CHECK CALIBRATION INITIALS 
I 
I __________ ~-----+------~------~-------------+---------I 
I 
----------~-----+------~------~-------------+---------
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... 

r, 

Calibration Date: 

1984 GEAR'EVALUATION PROGRAM 

LA1~lER, NATUSKY tl SKELLY [NGINEERS 
, HYDROLAB ~ATER QUALITY ANALYZER' 

CALIBRATION DOCUMENTATION 
NODEL 4041 

----- Calibrated By: ____ _ 

Time: --'------- EXPECTED OBSERVED 
PARAMETER ~lETER # TEMP (OC) VA~UE VALUE OJ FFERENCE ' 

.,1. ~ .. 
Tempera ture 

ASTH. # 

-
, 

II. Dissolved 
Oxygen 
{ppm} 

'. 

-
-·II 1. pH . 

I . 
il . 

r 

! , , 

~I .. . -

, IV. C'onduc'tivi ty 
(~S/cm) . , 

: 

KU, Ult ~.---...: 
-. .. 

~ 

I 

v. Comments 
~ 

,-

llC.l.Il.1-! j 

.,' 

~~\~stJil 
...... .., 

. 

-

" 

• 



Analyzer: ___ _ 

. 
CORRECT. 

SA~lPLE NO. CONO. 
~ 

'l. 

2. 

3. 

4. 

5. 
I 

6. 
. 

7. 

8. 

9. 

10. 

11. 

12 .. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

2: . _ .. 

1984 GEAR EVALUATION PROGRAM 

LMS NYACK LABORATORY 
QUALITY CONTROL SUMMARY 

QC'd 

Mode: 
--~---

Lot I!: -----
Lot Size: ----
Samp.1e # ()C'd: __ _ 

CORRECT. QC IIN4l YZER/ . Sgmfl-~ .. CONO. "/ 
,~ OIFF. DATE 

, 

, 

I 

. 

I 
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GEQCII 

ICHTHYOPLANKTON SORTING QUALITY CONTROL (QC) PROCEDURES 
STANDARD OPERATING PROCEDURES 

1. OBJECT! VE 

A continuous sampling plan (CSP) is used to insure that the defective 
rate {AQL} in sorting of ichthyoplankton will be <10 percent. A defect 
is defined as the occurrence of a sorter missing (failing to remove) 
>10 percent of the total ichthyoplankton present in the sample. 

2. STANDARD OPERATING PROCEDURES FOR QUALITY CONTROL OF SORTING 

2.1. All samples sorted by an individual are listed by order of 
analysis using each sample number and assigned consecutive QC 
numbers, beginning with the number "one." QC sorting is per
formed by a qual i fi ed person other than the ori ginal sorter. 

2.2. The CSP program is conducted in two modes, as follows: 

2.2.1. C'SP Mode 1 

The first 14 samples sorted by an individual are subject 
to 100 percent QC rei nspection. If all 14 sampl es pass 
the reinspection (i.e., <10 percent of the ichthyoplank
ton are missed per sample), the individual is placed in 
CSP Mode 2. If any sample fails Mode 1 (Le., >10 
percent of ichthyoplankton missed), then Mode 1 is 
conti nued until 14 consecuti ve sampl es pass. For exam
pl e, if a sampl e wi th QC number 10 fail s, the sampl es 
with QC numbers 11 through 24 will be subject to QC 
resorting. 

2.2.2. CSP Mode 2 

Lots of 20 consecutive samples per individual are as
signed. One sample from each lot is randomly chosen for 
QC reinspection. If a sample fails (>10 percent of 
organisms missed) CSP Mode 2, that individual sorter is 
placed back into CSP Mode 1. For example, if sample with 
QC number 17 fails in a lot of 20 samples, then samples 
with QC number 18 through 31 are subject to quality 
control resorting. If samples 18 through 31 pass, the 
individual is again placed in Mode 2. 
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2.3. A resolution (third person) value ;s determined for any sample 
found defective during Mode 1 or Mode 2 of the continuous 
sampl ing pl an. 

2.4. Res u 1 t 5 0 f the qua 1 it yeo n t r 0 1 pro gram i s pre sen ted to a 11 
sorters and help is made available to anyone failing a QC 
check. 
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GEQCIII 

ICHTHYOPLANKTON IDENTIFICATION QUALITY CONTROL (QC) 
STANDARD OPERATING PROCEDURES 

1. OBJECTIVES 

A continuous sampling plan (CSP-I) is used to insure that no more than 
10 percent of the ichthyoplankton are misidentified (plan provides an 
AOQL 10 percent). 

2. STANDARD OPERATING PROCEDURES FOR 
QUALITY CONTROL OF IDENTIFICATION 

2.1. A sample is considered defective if an error >10 percent is made 
in identifying, assigning a life stage, or counting any species. 
Identification errors are considered cumulative by life stage. 

2.2. All samples identified by a person are listed by order of analy
sis and assigned consecutive QC numbers starting with one. 
Quality control identification is conducted by a qualified person 
other than the original identifier. Samples are chosen for 
reidentification as follows: The CSP-1 program is divided into 
two modes. . 

2.2.1. Mode 1 CSP-1 

The first 14 samples identified by an individual are 
subject to 100 percent quality control reidentification. 
If the individual passes all 14 samples (non-defective, 
see Section 2.1.), then that individual is placed in Mode 
2. 

If any sample during Mode 1 CSP-l fails (defective, see 
Section 2.1.), then Mode 1 is continued until 14 consec
utive samples pass. For example, if sample number 10 
fails, then samples 11 through 24 is reinspected for 
quality control. 

2.2.2. Mode 2 CSP-1 

Lots containing 20 samples are assigned to the identi
fier. One sample from each lot is chosen for reinspec
tion. 

If any sample during the Mode 2 CSP-1 procedure fails 
(defective, see Section 2.1.), the individual repeats 
Mode 1. For example, if sample number 17 fails in a lot 
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of 20 samples, then samples 18 through 31 are reinspected 
for qual ity control. If samples 18 through 31 pass, the 
identifier is again placed in Mode 2. 

2.3. A resolution (third person) value is determined for any sample 
found defective during rework of a lot from Mode 1 or 2. 

2.4. A person whose identification is defective is advised of his/her 
errors and provided with help, if necessary, to eliminate the 
source of error. 
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1. INTRODUCTION 

Samples collected as part of biological surveys in many cases are 
not analyzed at the time of collection, but are preserved for anal
ysis at a later date. Commonly used preservation methods for fish 
samples include freezing and treatment with chemicals such as form
aldehyde and alcohol. Freezing and chemical preservation have been 
the primary preservation techniques for samples collected as part 
of environmental studies conducted on the Hudson River. 

Several investigations have been conducted to determine the effects 
of preservation on the morphometry and biomass of aquatic organ
isms. These studies have been primari ly concerned with changes 
that might occur in length or weight, parameters that are used in 
population growth studies, and determination of condition factor. 
In general, the studies have concluded that small, yet significant, 
changes occur in both length and weight for preserved fish speci
mens. Studies of the effects of formalin on preserved fish (Parker 
1963; Stobo 1972; Engel 1974; Johnson and Swanson 1974) found that 
length generally decreased and weight generally increased. Studies 
of freezing effects on preserved fish (Engel 1974; Sayers 1987) 
indicated a general decrease in length similar to that found in 
formalin preservation, but variable influence on weight. 

A special study was conducted as part of the 1987-1988 Central 
Hudson Gas & Electric Corporation (CHGE) impingement abundance mon
itoring program with the objective of determining the effect of 
freezing and formalin preservation on length and weight of three 
major fish taxa. Adults and young-of-year of Alosa spp. (alewife, 
blueback herring) and white perch and adults of Atlantic tomcod 
were used in the evaluation to represent major groups impinged at 
the Roseton and Danskammer Point generating stations. The fish 
preservation study had the following specific objectives: 
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• Determine the effect of freezing on fish length 
and weight measurements over four time intervals 
(one week, one month, six months, and one year). 

• Determine the effect of formalin on fish length 
and weight measurements over four time intervals 
(one week, one month, six months, and one year). 

2. MATERIALS AND METHODS 

Specimens used in the preservation study were obtained from im
pingement monitoring samples collected at the Danskammer Point and 
Roseton generating stations. Fish for each test group were mea
sured for total length and weight immediately following separation 
from debris and within 1 hr of collection. Each fish was marked 
using numbered tags to permit tracking over the one-year study 
period. 

A total of 10 test groups were used in the study. Information on 
the test groups for the preservation evaluation study is presented 
in Table 2-1. Tests were initiated at different times over the 
first year of the two-year study due to the seasonal occurrence of 
the different life stages scheduled for analysis. 

Following the determination of initial length and weight, fish were 
preserved as follows: 

• Freezing. One hundred individuals of each taxa 
and life stage were separated into four groups of 
25 fish each. One of the 25 fish groups was 
checked at each of the four observation periods. 
After measurement for total length and weight the 
fish were disposed of properly. Tissue deteriora
tion from repeated freezing and thawing, especial
ly for the soft-bodied Alosa spp. and Atlantic 
tomcod, would not permit the tracking of the same 
fish over the four observation periods. 

• Formalin. Twenty-five fish from each taxa and 
life stage were placed in plastic bags containing 
10% buffered formalin. The plastic bags were 
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TABLE 2-1 

TEST GROUP INFORMATION 

Fish Preservation Study 

TEST TEST GROUP COMPOSITION No. OF 
GROUP LIFE TEST SPECIMENS PRESERVATION 

No. SPECIES STAGE START DATE TESTED METHOD 

1 Atlantic tomcod Adult 16 Jan 1987 100 Freezing 

2 Atlantic tomcod Adult 16 Jan 1987 25 Formalin 

3 White perch Adult 23 Jan 1987 25 Formalin 

4 White perch Adult 13 Apr 1987 100 Freezing 

5 Alosa spp. Adult 14 Apr 1987 25 Formalin 

6 Alosa spp. Adult 29 May 1987 101 Freezing 

7 White perch YOY 1 Sep 1987 25 Formalin 

8 White perch YOY 1 Sep 1987 100 Freezi ng 

9 Alosa spp. YOY 3 Sep 1987 25 Formalin 

10 Alosa spp. YOY 24 Sep 1987 100 Freezing 

YOY - Young-of-year. 
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placed in a sealed container for the duration of 
the study. The same 25 individuals were tracked 
for the entire study period. 

Following the initial preservation, each group of 25 fish was eval
uated at 1, 4, 24, and 52 weeks. Frozen fish were allowed to thaw 
at room temperature, measured for total length, gently wiped to 
remove excess mOisture, and weighed. Formalin-preserved fish were 
rinsed in fresh water, gently wiped to remove excess moisture, and 
measured for total length and weight. All formalin-preserved fish 
were re-preserved in the original 10% buffered formalin solution at 
each evaluation interval except at 52 weeks. Following the 52-week 
measurement, both the fish and formalin were disposed of properly. 

length and weight data were recorded and input on a personal com
puter. Changes in length (Cl) and weight (Cw), the differences 
between the value recorded at each observation and the initial 
value, were recorded at each observation. A positive Cl or Cw 
was obtained when length or weight increased during the preserva
tion period, and a negative value indicated a decrease in length or 
weight due to the preservative. Percent difference was calculated 
using the following formula: 

Cl (or Cw) 
Percent difference = 1 - Initial length (or weight) x 100 

3. RESULTS 

3.1 FREEZING 

The average length and weight data recorded initially and at each 
observation interval for each fish taxa and age class preserved by 
freezing are presented in Table 3-1. Overall fish length decreased 
conSistently for each taxa and life stage following freezing; some 
variabil ity was noted for weight measurements following freezing, 
but, generally, weight decreased after freezing. 
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TABLE 3-1 

MEAN TOTAL LENGTH AND WEIGHT FOR FISH PRESERVED THROUGH FREEZING 

MEAN TOTAL LENGTH (mm) MEAN TOTAL BIOMASS (92 
PERCENT PERCENT 

PRESERVATION NUMBER INITIAL END CHANGE CHANGE NUMBER INITIAL END CHANGE CHANGE 
TAXA AGE CLASS PERIOD TESTED LENGTH LENGTH (CL) (%) TESTED WEIGHT WEIGHT (CW) . (%) 

Atlantic tomcod Adult 1 week 25 168.4 164.4 -4.0 97.6 25 36.16 35.14 -1.02 97.2 
4 weeks 25 151.6 150.2 -1.4 99.1 21a 23.50 22.98 -0.52 97.8 

24 weeks 25 171.6 166.0 -5.6 96.7 25 38.73 40.00 +1.27 103.3 
52 weeks 25 145.2 142.5 -2.7 98.1 25 23.47 21.91 -1.56 93.4 

A10sa spp. YOY 1 week 25 95.4 93.9 -1.5 98.4 25 6.70 6.72 +0.02 100.3 
4 weeks 25 74.4 74.2 -0.2 99.7 25 2.83 2.77 -0.06 97.9 

24 weeks 25 75.3 74.5 -0.8 98.9 25 3.04 2.96 -0.08 97.4 

w 52 weeks 15 73.9 72.1 -1.8 97.6 23 2.69 2.40 -0.29 89.2 
p 

A10sa spp. Adult 1 week 25 274.3 269.6 -4.7 98.3 25 150.45 150.28 -0.17 99.9 
4 weeks 25 254.9 251.6 -3.3 98.7 25 109.32 107.96 -1.36 98.8 

24 weeks 25 256.8 253.5 -3.3 98.7 25 112.90 108.65 -4.25 96.2 
52 weeks 26 280.1 273.1 -7.0 97.5 26 191.79 190.57 -1.22 99.4 

White perch YOY 1 week 25 70.7 69.7 -1.0 98.6 25 4.39 4.25 -0.14 96.8 
4 weeks 25 66.2 63.4 -2.8 95.8 25 3.48 3.74 +0.26 107.5 

24 weeks 25 76.1 74.6 -1.5 98.0 25 5.32 5.03 -0.29 94.5 
52 weeks 25 77.8 74.6 -3.2 95.9 25 5.74 5.52 -0.22 96.2 

White perch Adult 1 week 25 138.6 136.0 -2.6 98.1 25 38.54 38.00 -0.54 98.6 
4 weeks 25 156.6 153.1 -3.5 97.8 25 51.25 50.54 -0.71 98.6 

24 weeks 25 144.1 140.2 -3.9 97.3 25 40.66 39.09 -1.57 96.1 
52 weeks 25 151.4 150.7 -0.7 99.5 25 47.35 44.78 -2.57 94.6 

aFour females eliminated due to observed egg loss during analysis. 



For the evaluation of freezing on fish length and weight, it must 
be emphasized that, due to the breakdown of ti ssue from repeated 
freezing and thawing, the same specimens could not be tracked over 
the 52-week study period. The problem with tissue breakdown neces
sitated the use of separate groups for each observation that may 
have introduced some bias in the determination of long-term trends. 

Each taxa and age class are presented and discussed separately in 
the following sections. Information on individual fish is pre
sented in Appendix A. 

3.1.1 Atlantic Tomcod: Adult 

A total of 100 Atlantic tomcod were evaluated for the influence of 
freezing as a preservation technique on length and weight. The 
average length of the Atlantic tomcod tested was 15.9 cm (range 
10.5 to 23.8 cm). and the average weight was 30.8 g (range 8.6 to 
90.5 g). 

The mean total length was less than the initial mean length at each 
of the four observations (Figure 3-1). Ninety-two of the 100 spe
cimens measured decreased in length following preservation. Of the 
eight fish that did not decrease in length (all from the group pre
served for four weeks), four fish were the same length and four 
fish increased in length an average of 2.0 ITIT1 (range 1.0 to 5.0 
1TIT1) • 

The influence of freezing on weight varied with time: an initial 
weight loss was noted at one week, less of a weight loss at four 
weeks, a weight gain was recorded at 24 weeks, followed by a weight 
loss at 52 weeks (Figure 3-1). The weight gain at 24 weeks showed 
a consistent pattern with 24 of the 25 fish increasing in weight by 
an average of 1.3 g. 
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3.1.2 Alosa spp.: Young-of-Year 

One hundred young-of-year Alosa spp. were evaluated for the effects 
of freezing on length and weight. At the conclusion of the study, 
length information for 90 specimens and weight information for 98 

specimens were available. Even with the use of separate groups for 
each observation, the breakdown of tissue due to freezing was evi
dent on the fragile young-of-year Alosa spp. with loss of length 
and weight information on several specimens observed at 52 weeks 
(Tabl e 3-1). The overa 11 mean 1 ength for the young-of-year A 1 osa 
spp. was 8.4 cm (range 6.6 to 10.8 cm). and the overall mean weight 
was 3.8 g (range 1.7 to 9.0 g). 

The mean 1 ength for each group decreased from the i nit i a 1 mean 
length at each observation; the lowest percent change was recorded 
at four weeks and the maximum percent change at 52 weeks (Figure 
3-2). Bi omass exhi bited a sma 11 increase at one week averagi ng 
100.3% of the initial weight, a 2.1% decrease (from the initial 
mean biomass) at four weeks that remained fairly constant through 
24 weeks, and a substantial decrease in weight recorded at 52 
weeks, 89.2% of the initial value (Figure 3-2). 

3.1.3 Alosa spp.: Adult 

Overall, 101 adult Alosa spp. (alewife, blueback herring) were 
evaluated under the freezing preservation study (Table 3-1). The 
range in total length extended from 21.1 to 32.2 cm and averaged 
26.7 cm. and the range in total weight extended from 66.3 to 269.4 
g and averaged 141.6 g. 

The same trend noted for young-of-year A 1 osa spp. was noted for 
adults (Fi gure 3-3) an overall decrease in mean 1 ength duri ng the 
one-year study period with the least change recorded at four and 24 

weeks followed by a gradual decrease to the greatest difference at 
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FIGURE 3-2 

PERCENT CHANGE (MEAN AND RANGE) IN TOTAL LENGTH 
AND WEIGHT OF YOUNG-OF-YEAR ALOSA SPP. 
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FIGURE 3-3 

PERCENT CHANGE (MEAN AND RANGE) IN TOTAL LENGTH 
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52 weeks. Bi omass steadily decreased through 24 weeks, reached 
96.2% of the initial value, and then increased so that at 52 weeks 
the preserved weight was 99.4% of the initial value (Figure 3-3). 

3.1.4 White Perch: Young-of-Year 

The mean 1 ength for 100 young-of-year whi te perch used in the 
freezing preservation study was 7.3 cm and ranged from 5.9 to 8.6 
cm; the mean weight was 4.7 g and ranged from 2.2 to 8.2 g. 

Mean length was less than the initial length at each observation 
(Figure 3-4): the greatest decrease was recorded at four weeks, a 
sl ight increase occurred at 24 weeks, and the decrease in length 
equaled the four-week value at 52 weeks. Length measurements 
showed relatively little variation except for the 52-week observa
tion in which one specimen decreased 1.2 cm in total length. Fol
lowing an initial weight loss recorded at the one-week observation, 
young-of-year white perch gained weight at four weeks with the 
average value 107.5% of the initial weight. A dramatic weight loss 
was recorded between the four-week and 24-week observation with an 
average difference in initial and observation period weight of 0.6 
g recorded. At the 52-week observation period the mean weight was 
sl ightly higher than noted at 24 weeks and averaged 96.2% of the 
initial mean weight. 

3.1.5 White Perch: Adult 

Four groups of 25 adult white perch were tested under the freezing 
preservation study; the overall mean length was 14.8 cm (range 7.9 
to 20.3 cm) and the mean weight was 44.4 9 (range 5.1 to 107.4 g). 

Freezing resulted in an overall decrease in length evident at each 
observati on (Figure 3-5). The greatest decrease in 1 ength was 
recorded at the 24-week observation, averaging 97.3% of the initial 
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FIGURE 3-4 
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length. At one year. very little change in length was noted with 
no change noted for 12 of the 25 fish. and an increase in length 
noted for one fish. Biomass decreased at each observation (Figure 
3-5); the initial weight loss was approximately 2% followed by a 
gradual decline through 52 weeks. Percent change was highly varia
ble at the 52-week observation. 

3.2 FORMAL! N 

Mean total length and weight information for the 25 specimens of 
each selected taxa and age class recorded initially and at each of 
the four observation points during the one-year evaluation of for
malin are presented in Table 3-2. In general. for all fish taxa 
evaluated. total length decreased. and total weight increased. All 
taxa and 1 ife stages. wi th the exception of young-of-year wh i te 
perch. exhibited a decrease in total length at each observation 
period. For all fish preserved in formalin. there was an immediate 
gain in weight that remained relatively stable for the remainder of 
the preservation period. 

Specific information for each taxa and life stage are presented in 
the following sections. Information on individual specimens is 
presented in Appendix B. 

3.2.1 Atlantic Tomcod: Adult 

The adult Atlantic tomcod monitored for the effects of formalin on 
length and weight ranged in total length from 11.1 to 24.5 cm and 
averaged 16.2 cm. and ranged in weight from 11.9 to 100.5 g and 
averaged 34.4 g. The percent change in total length and weight 
over the 52-week study period is plotted in Figure 3-6. 

One week following preservation the mean total length was 98.3% of 
the initial value with 21 of the 25 specimens exhibiting a de-
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TABLE 3-2 

MEAN TOTAL LENGTH AND WEIGHT FOR FISH PRESERVED WITH FORMALIN 

LENGTH EVALUATION WEIGHT EVALUATION 
OBSERVATION GROUP PERCENT OF CHANGE GROUP PERCENT OF CHANGE 

LIFE PERIOD MEAN INITIAL IN LENGTH MEAN INITIAL IN WEIGHT 
TAXA STAGE (WEEKS) (rrm) LENGTH (CL) (rrm) (g) WEIGHT (CW) (g) 

Atlantic tomcod Adult 0 161.8 34.4 
1 159.1 98.3 -2.7 40.0 116.3 +5.6 
4 159.0 98.3 -2.8 39.4 114.5 +5.0 

24 158.8 98.1 -3.0 38.5 111.9 +4.1 
52 158.8 98.1 -3.0 38.7 112.5 +4.3 

Alosa spp. YOY 0 79.1 4.1 
1 79.0 99.9 -0.1 4.5 109.8 +0.4 
4 78.5 99.2 -0.6 4.5 109.8 +0.4 

24 78.1 98.7 -1.0 4.5 109.8 +0.4 
'-..l 52 77 .0 97.3 -2.1 4.4 107.3 +0.3 
p 

Alosa spp. Adult 0 289.1 235.2 
1 287.9 99.6 -1.2 248.9 105.8 +13.7 
4 287.5 99.4 -1.6 248.0 105.4 +12.8 

24 286.0 98.9 -3.1 246.0 104.6 +10.8 
52 284.8 98.5 -4.3 246.3 104.7 +11.1 

White perch YOY 0 76.0 5.4 
1 75.8 99.7 -0.2 5.8 107.4 +0.4 
4 76.2 100.3 +0.2 5.9 109.3 +0.5 

24 76.0 100.0 0.0 5.8 107.4 +0.4 
52 74.8 98.4 -1.2 5.8 107.4 +0.4 

White perch Adult 0 109.8 25.0 
1 109.2 99.5 -0.6 27.7 110.8 +2.7 
4 109.0 99.3 -0.8 27.9 111.6 +2.9 

24 108.4 98.7 -1.4 27.8 111.2 +2.8 
52 108.3 98.6 -1.5 28.4 113.6 +3.4 

YOY - Young-of-year. 
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and Sayers (1987), the influence of freezing on weight was somewhat 
variable; at various observation periods three taxa, Atlantic 
tomcod, young-of-year Alosa spp., and young-of-year white perch, 
actually exhibited a weight increase. 

The influence of formalin on length and weight was more consistent 
resulting in lower lengths and higher weights. Formalin's effect 
on length was similar to that observed for freezing with a consis
tent, generally small, decrease in total length progressing over 
the 52-week study period. The greatest initial influence was ob
served for Atlantic tomcod; however, the long-term effects were 
generally similar for all taxa tested. Weight for formalin
preserved fish increased substantially during the first week, 
accounting for almost all of the total increase, and then remained 
fairly constant for the remainder of the study period. 

In addition to the changes in length and weight noted as a result 
of freezing, the detrimenta1 inf1uence of freezing (and thawing) on 
body tissue must be taken into consideration. The study results 
indicate substantial tissue breakdown directly related to preserva
tion time with the greatest influence determined for the soft-rayed 
species. No detrimental influence on body tissue was observed for 
formalin. 
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APPENDIX A 

RESULTS OF FREEZING PRESERVATION STUDY 



Table A-1.1 
Adult Atlantic Tomcod 

Preservation Technique: Freezing 
Perservation Duration: One 'Week 

Length Analysis (rrrn) 'Weight Analysis (g) 

Tag Percent Percent 

Identification Start End Change Start End Change 

210 173 170 98.3 40.3 39.0 96.8 

212 179 176 98.3 42.6 41.2 96.7 

209 138 134 97.1 18.8 18.0 95.7 

208 169 167 98.8 32.9 31.6 96.0 

207 167 166 99.4 36.2 35.4 97.8 

996 197 191 97.0 52.8 52.2 98.9 

221 184 181 98.4 63.9 62.8 98.3 

219 184 178 96.7 42.1 41.2 97.9 

211 161 155 96.3 28.7 27.5 95.8 

997 171 167 97.7 35.6 34.7 97.5 

994 187 183 97.9 43.4 42.7 98.4 

995 149 143 96.0 24.2 23.4 96.7 

693 145 138 95.2 24.2 22.1 91.3 

214 154 152 98.7 27.9 26.6 95.3 

202 156 155 99.4 26.7 25.8 96.6 

220 166 164 98.8 38.8 37.7 97.2 

201 154 149 96.8 23.1 22.9 99.1 

223 143 141 98.6 19.0 18.3 96.3 

200 154 152 98.7 27.8 27.5 98.9 

204 143 141 98.6 23.6 22.6 95.8 

203 187 183 97.9 45.5 44.7 98.2 

206 160 154 96.3 26.1 25.4 97.3 

215 195 188 96.4 50.8 49.2 96.9 

222 181 174 96.1 40.7 39.4 96.8 

205 212 207 97.6 68.2 66.5 97.5 

Number Analyzed 25 25 

Surrrnation 4209.00 4109.00 903.90 878.40 

Mean 168.36 164.36 97.62 36.16 35.14 97.18 

Standard Deviation 19.31 18.83 13.16 13.03 



TabLe A-1.2 
Adult AtLantic Tomcod 

Preservation Technique: Freezing 
Perservation Duration: Four Weeks 

Length AnaLysis (ITITI) Weight AnaLysis (g) 

Tag Percent Percent 

Identification Start End Change Start End Change 

216 164 158 96.3 28.4 28.5 100.4 

691 152 149 98.0 24.3 23.8 97.9 

917k 206 203 98.5 66.3 65.0 98.0 

690 150 149 99.3 24.2 23.8 98.3 

217 153 149 97.4 25.5 25.3 99.2 

213 152 151 99.3 23.8 23.8 100.0 

91~ 123 128 104.1 14.4 12.6 87.5 

689 140 140 100.0 17.6 17.2 97.7 

692 145 144 99.3 22.9 22.7 99.1 

913 147 146 99.3 19.1 18.6 97.4 

923 125 121 96.8 11.9 11.7 98.3 

916 169 164 97.0 32.3 31.7 98.1 

999 154 151 98.1 27.8 26.1 93.9 

921 169 169 100.0 35.9 34.5 96.1 

218 146 147 100.7 21.4 20.8 97.2 

919 135 135 100.0 17.3 16.8 97.1 

914 150 148 98.7 26.4 25.8 97.7 

910 130 127 97.7 15.5 15.4 99.4 

918* 156 155 99.4 31.3 27.5 87.9 

688 153 154 100.7 25.8 25.3 98.1 

998 143 143 100.0 18.8 18.2 96.8 

694 149 146 98.0 21.9 21.5 98.2 

920 183 184 100.5 34.5 33.3 96.5 

922* 157 156 99.4 28.7 26.3 91.6 

911 140 138 98.6 18.1 17.8 98.3 

Number Analyzed 25 21 

SUlTITIation 3791.00 3755.00 493.40 482.60 

Mean 151.64 150.20 99.05 23.50 22.98 97.79 

Standard Deviation 17.66 17.22 6.18 5.95 

*Egg loss observed at time of analysis. 



Table A-1.3 
Adult Atlantic Tomcod 

Preservation Technique: Freezing 
Perservation Duration: 24 Weeks 

Length Analysis (mm) Weight Analysis (g) 
Tag Percent Percent 

Identification Start End Change Start End Change 
973 212 206 97.2 60.5 64.2 106.1 
986 167 162 97.0 34.2 36.0 105.3 
990 238 234 98.3 90.5 93.2 103.0 
989 172 168 97.7 33.3 34.6 103.9 
912 144 139 96.5 18.7 19.9 106.4 
984 165 160 97.0 33.8 35.7 105.6 
970 167 161 96.4 35.9 37.3 103.9 
982 157 152 96.8 27.8 29.6 106.5 
985 177 172 97.2 39.7 41.0 103.3 
974 221 213 96.4 79.9 83.4 104.4 
980 208 203 97.6 59.6 62.1 104.2 
971 146 140 95.9 26.7 27.6 103.4 
988 167 164 98.2 37.4 38.5 102.9 
983 144 140 97.2 19.9 21.6 108.5 
972 161 155 96.3 30.3 31.1 102.6 
976 150 145 96.7 21.3 22.2 104.2 
987 167 164 98.2 34.2 35.5 103.8 
993 198 191 96.5 75.9 71.5 94.2 
981 164 159 97.0 30.5 30.8 101.0 
992 217 208 95.9 68.8 69.7 101.3 
977 131 125 95.4 13.9 15.5 111.5 
978 155 150 96.8 24.8 25.4 102.4 
979 149 140 94.0 19.8 21.2 107.1 
991 131 128 97.7 15.1 15.7 104.0 
975 183 172 94.0 35.7 36.7 102.8 

Number Analyzed 25 25 
Summation 4291.00 4151.00 968.20 1000.00 
Mean 171.64 166.04 96.74 38.73 40.00 103.28 
Standard Deviation 28.84 28.36 21.29 21.42 



TabLe A-1.4 
AduLt AtLantic Tomcod 

Preservation Technique: Freezing 
Perservation Duration: 52 \leeks 

Length AnaLysis (rrm) Weight AnaLysis (g) 

Tag Percent Percent 

Identification Start End Change Start End Change 

825 139 137 98.6 18.3 17.6 96.2 

826 192 186 96.9 58.8 55.2 93.9 

827 225 222 98.7 76.6 71.7 93.6 

828 151 148 98.0 25.5 23.6 92.5 

829 149 146 98.0 20.1 18.6 92.5 

830 148 146 98.6 22.0 20.0 90.9 

831 105 104 99.0 8.6 7.8 90.7 

832 135 132 97.8 17.4 15.7 90.2 

833 127 126 99.2 14.7 13.0 88.4 

834 124 123 99.2 14.4 13.1 91.0 

835 163 160 98.2 30.5 29.0 95.1 

836 116 114 98.3 11.8 11. 1 94.1 

837 138 136 98.6 17.0 14.7 86.5 

838 129 126 97.7 13.4 13.0 97.0 

839 204 201 98.5 56.4 54.3 96.3 

840 184 181 98.4 38.4 35.6 92.7 

841 117 115 98.3 13.0 11.8 90.8 

842 141 137 97.2 18.3 17.2 94.0 

843 126 122 96.8 13.0 12.0 92.3 

844 124 121 97.6 15.1 14.1 93.4 

845 150 147 98.0 18.5 17.3 93.5 

846 134 132 98.5 16.4 16.2 98.8 

847 142 139 97.9 19.5 18.4 94.4 

848 136 133 97.8 14.6 13.8 94.5 

849 131 129 98.5 14.4 13.0 90.3 

Number AnaLyzed 25 25 

Surrmation 3630.00 3563.00 586.70 547.80 

Mean 145.20 142.52 98.15 23.47 21.91 93.35 

Standard Deviation 28.63 28.11 16.75 15.87 



TabLe A-1.5 
Young-of-Year Alosa spp. 

Preservation Technique: Freezing 
Perservation Duration: One Week 

Length Analysis (rrrn) Weight AnaLysis (g) 

Tag Percent Percent 

Identification Start End Change Start End Change 

374 92 90 97.8 5.8 6.1 105.2 

371 97 96 99.0 7.0 6.8 97.1 

380 89 87 97.8 5.2 5.1 98.1 

382 97 95 97.9 6.2 6.2 100.0 

348 102 100 98.0 8.3 8.1 97.6 

350 100 98 98.0 7.4 7.7 104.1 

399 96 95 99.0 6.9 7.1 102.9 

347 85 85 100.0 4.7 4.9 104.3 

381 90 87 96.7 5.7 6.0 105.3 

353 108 100 92.6 8.5 8.7 102.4 

357 100 97 97.0 7.2 7.6 105.6 

373 92 89 96.7 6.2 6.5 104.8 

351 89 89 100.0 5.6 5.5 98.2 

384 81 85 104.9 5.5 4.6 83.6 

376 104 100 96.2 9.0 8.9 98.9 

372 94 96 102.1 6.4 6.2 96.9 

352 101 100 99.0 7.9 7.8 98.7 

385 104 103 99.0 8.2 8.1 98.8 

354 97 95 97.9 6.7 7.0 104.5 

370 98 94 95.9 6.8 7.1 104.4 

367 100 102 102.0 7.5 7.4 98.7 

375 95 90 94.7 6.7 6.8 101.5 

355 89 91 102.2 5.2 5.2 100.0 

369 100 100 100.0 7.9 7.9 100.0 

299 84 83 98.8 4.9 4.8 98.0 

Number Analyzed 25 25 

Surrrnation 2384.00 2347.00 167.40 168.10 

Mean 95.36 93.88 98.45 6.70 6.72 100.30 

Standard Deviation 6.78 5.89 1.24 1.24 



TabLe A-1.6 
Young-of-Year ALosa spp. 

Preservation Technique: Freezing 
Perservation Duration: Four \.leeks 

Length AnaLysis (nrn) Weight AnaLysis (g) 

Tag Percent Percent 

Identification Start End Change Start End Change 

298 76 75 98.7 2.8 2.9 103.6 

297 69 68 98.6 2.0 2.1 105.0 

296 76 75 98.7 2.9 2.9 100.0 _. 
295 76 77 101.3 2.9 2.8 96.6 

294 75 74 98.7 3.0 3.0 100.0 

293 75 73 97.3 2.8 2.7 96.4 

292 71 71 100.0 2.5 2.5 100.0 

291 71 69 97.2 2.3 2.3 100.0 

290 80 81 101.3 3.5 3.6 102.9 

289 73 72 98.6 2.6 2.6 100.0 

288 69 68 98.6 2.1 2.1 100.0 

287 67 65 97.0 1.7 1.8 105.9 

286 72 72 100.0 2.4 2.4 100.0 

285 79 79 100.0 3.2 3.2 100.0 

284 77 89 115.6 3.1 3.2 103.2 

283 70 70 100.0 2.4 2.4 100.0 

282 71 71 100.0 2.7 2.6 96.3 

281 73 73 100.0 2.9 2.7 93.1 

280 70 70 100.0 2.4 2.1 87.5 

279 79 78 98.7 3.1 3.0 96.8 

278 75 74 98.7 3.2 2.9 90.6 

277 83 82 98.8 4.1 3.8 92.7 

276 75 73 97.3 3.1 2.9 93.5 

275 74 74 100.0 3.2 3.1 96.9 

274 83 82 98.8 3.9 3.6 92.3 

Number AnaLyzed 25 25 

Sunrnation 1859.00 1855.00 70.80 69.20 

Mean 74.36 74.20 99.78 2.83 2.77 97.88 

Standard Deviation 4.25 5.37 0.56 0.50 

'-



Table A-l.7 
Young-of-Year Alosa spp. 

Preservation Technique: Freezing 
Perservation Duration: 24 \leeks 

Length Analysis (1TITl) Weight Analysis (g) 

Tag Percent Percent 

Identification Start End Change Start End Change 

273 85 84 98.8 4.7 4.6 97.9 

272 92 89 96.7 5.9 5.7 96.6 

271 90 89 98.9 5.7 5.6 98.2 

270 82 85 103.7 4.2 4.1 97.6 

269 75 74 98.7 2.9 2.7 93.1 

268 70 69 98.6 2.4 2.3 95.8 

267 67 67 100.0 2.1 2.1 100.0 

266 79 73 92.4 2.6 2.5 96.2 

265 75 75 100.0 3.0 2.9 96.7 

264 75 75 100.0 2.8 2.7 96.4 

263 73 72 98.6 2.8 2.8 100.0 

262 67 67 100.0 2.2 2.2 100.0 

261 71 72 101.4 2.5 2.4 96.0 

260 88 87 98.9 4.3 4.0 93.0 

259 69 68 98.6 2.1 2.0 95.2 

258 76 76 100.0 3.2 3.1 96.9 

257 70 70 100.0 2.7 2.7 100.0 

256 69 68 98.6 2.3 2.2 95.7 

255 70 70 100.0 2.1 2.1 100.0 

254 71 72 101.4 2.5 2.4 96.0 

253 72 71 98.6 2.5 2.5 100.0 

252 73 72 98.6 2.5 2.4 96.0 

251 74 73 98.6 2.6 2.5 96.2 

250 75 71 94.7 2.6 2.7 103.8 

249 74 73 98.6 2.8 2.7 96.4 

Number Analyzed 25 25 

SUlTlTlation 1882.00 1862.00 76.00 73.90 

Mean 75.28 74.48 98.94 3.04 2.96 97.37 

Standard Deviation 6.99 6.78 1.07 1.03 



Table A-1.8 
Young-of-Year Alosa spp. 

Preservation Technique: Freezing 
Perservation Duration: 52 Weeks 

Length Analysis (nm) Weight Analysis (g) 

Tag Percent Percent 

Identification Start End Change Start End Change 

248 82 77 93.9 3.9 3.7 94.9 

247 72 2.4 2.3 95.8 

246 70 2.1 1.9 90.5 

295 66 66 100.0 1.9 1.7 89.5 

244 71 2.4 2.2 91.7 

243 75 2.6 2.4 92.3 

292 67 65 97.0 2.2 2.0 90.9 

241 70 70 100.0 2.3 2.1 91.3 

240 84 81 96.5 4.0 3.7 92.5 

239 74 71 95.9 2.7 2.3 85.2 

238 74 71 95.9 2.8 2.4 85.7 

237 83 82 98.8 3.9 3.2 82.1 

236 74 71 95.9 2.7 2.3 85.2 

235 74 72 97.3 2.9 2.6 89.7 

234 70 2.3 2.1 91.3 

233 74 2.6 2.3 88.5 

232 76 75 98.7 3.0 2.7 90.0 

231 69 2.2 

230 67 67 100.0 2.1 1.8 85.7 

229 70 69 98.6 2.3 2.1 91.3 

228 77 75 97.4 2.7 2.3 85.2 

227 77 2.3 

226 70 2.2 1.9 86.4 

225 80 3.7 3.5 94.6 

224 70 69 98.6 2.1 1.7 81.0 

Number Analyzed 15 23 

Summation 1108.00 1081.00 16.80 55.20 

Mean 73.87 72.07 97.56 2.69 2.40 89.22 

'- Standard Deviation 5.78 5.06 0.63 0.59 



Table A-1.9 
AduLt ALosa spp. 

Preservation Technique: Freezing 
Perservation Duration: One \.leek 

Length AnaLysis ( rrrn) \.Ieight AnaLysis (g) 
Tag Percent Percent 

Identification Start End Change Start End Change 
700 261 255 97.7 128.4 127.1 99.0 
701 305 300 98.4 196.2 190.1 96.9 
702 270 267 98.9 122.4 119.9 98.0 
703 287 282 98.3 143.4 143.2 99.9 
704 257 254 98.8 130.7 129.9 99.4 
705 285 277 97.2 167.1 165.3 98.9 

'- 706 273 267 97.8 162.2 161.4 99.5 
707 259 252 97.3 142.5 143.0 100.4 
708 277 271 97.8 142.5 143.0 100.4 
709 299 293 98.0 198.9 200.3 100.7 
710 276 269 97.5 165.8 168.4 101.6 
711 266 262 98.5 142.7 144.1 101.0 
712 275 273 99.3 153.1 154.4 100.8 
713 262 257 98.1 145.9 146.2 100.2 
714 291 283 97.3 181.8 186.9 102.8 
715 308 304 98.7 197.6 199.8 101. 1 
716 237 236 99.6 107.2 104.1 97.1 
717 267 261 97.8 126.9 127.9 100.8 
718 286 281 98.3 178.9 180.2 100.7 
719 260 257 98.8 126.0 127.1 100.9 
720 285 280 98.2 164.2 163.7 99.7 
721 270 270 100.0 127.7 121.6 95.2 
771 265 260 98.1 146.2 144.1 98.6 

'-' 772 281 278 98.9 144.3 145.2 100.6 
773 255 252 98.8 118.6 120.2 101.3 

Number AnaLyzed 25 25 
Surrrnation 6857.00 6741.00 3761.20 3757.10 
Mean 274.28 269.64 98.31 150.45 150.28 99.89 
Standard Deviation 16.62 15.98 25.69 26.38 



TabLe A-lo10 
AduLt ALosa spp. 

Preservation Technique: Freezing 
Perservation Duration: Four Weeks 

~ 

Length AnaLysis (11111) Weight AnaLysis (g) 
Tag Percent Percent 

Identification Start End Change Start End Change 
728 261 258 98.9 121.1 118.4 97.8 
749 244 241 98.8 98.4 97.2 98.8 
752 275 270 98.2 129.6 127.4 98.3 
733 268 264 98.5 125.1 123.2 98.5 
736 266 271 101.9 117.7 117.0 99.4 
729 240 238 99.2 86.7 85.6 98.7 
744 251 248 98.8 105.8 103.3 97.6 
743 257 253 98.4 114.7 112.6 98.2 
745 235 234 99.6 91.0 91.0 100.0 
742 244 242 99.2 100.1 99.0 98.9 
739 254 246 96.9 99.3 97.6 98.3 
730 246 242 98.4 104.3 102.9 98.7 
748 256 253 98.8 104.8 102.0 97.3 
750 211 209 99.1 66.3 65.1 98.2 
724 268 262 97.8 122.8 120.4 98.0 
741 258 255 98.8 119.3 117.5 98.5 
738 273 267 97.8 120.5 118.8 98.6 
735 245 240 98.0 87.8 87.7 99.9 
740 237 232 97.9 82.7 81.0 97.9 
746 257 253 98.4 101.9 100.9 99.0 
747 247 245 99.2 94.0 93.5 99.5 
734 253 252 99.6 111.3 110.9 99.6 
387 272 266 97.8 131.8 131.2 99.5 
732 293 290 99.0 178.8 178.0 99.6 
737 261 258 98.9 117.3 116.9 99.7 

- Number AnaLyzed 25 25 
SUlll11ation 6372.00 6289.00 2733.10 2699.10 
Mean 254.88 251.56 98.70 109.32 107.96 98.76 
Standard Deviation 16.33 16.08 21.63 21.53 



Table A-1.11 
Adult Alosa spp. 

Preservation Technique: Freezing 
Perservation Duration: 24 Weeks 

Length Analysis (rrm) Weight Analysis (g) 

Tag Percent Percent 

Identification Start End Change Start End Change 

766 231 226 97.8 83.4 80.9 97.0 

765 257 252 98.1 126.0 118.0 93.7 

764 242 242 100.0 96.7 91.0 94.1 

763 236 230 97.5 84.0 81.7 97.3 

762 242 239 98.8 97.7 95.9 98.2 

761 241 239 99.2 96.0 89.1 92.8 

760 254 254 100.0 104.0 101.6 97.7 

759 265 263 99.2 124.8 120.3 96.4 

758 272 265 97.4 141.2 138.5 98.1 

757 267 266 99.6 122.5 116.5 95.1 

756 260 258 99.2 123.7 117.5 95.0 

755 261 262 100.4 115.2 108.6 94.3 

753 232 226 97.4 84.9 82.2 96.8 

754 256 251 98.0 107.5 104.7 97.4 

722 277 277 100.0 155.4 149.9 96.5 

751 274 268 97.8 128.2 123.5 96.3 

767 287 285 99.3 154.1 147.9 96.0 

768 257 253 98.4 111. 1 108.8 97.9 

723 260 256 98.5 106.0 103.2 97.4 

727 272 271 99.6 130.7 124.0 94.9 

726 254 243 95.7 98.8 98.1 99.3 

725 258 258 100.0 109.5 107.2 97.9 

770 258 255 98.8 101.8 98.5 96.8 

769 245 239 97.6 92.7 88.3 95.3 

731 262 259 98.9 126.5 120.3 95.1 

Number Analyzed 25 25 

Surrmati on 6420.00 6337.00 2822.40 2716.20 

Mean 256.80 253.48 98.71 112.90 108.65 96.24 

Standard Deviation 14.25 15.19 20.14 19.22 



Table A-l.12 
Adult Alosa spp. 

Preservation Technique: Freezing 
Perservation Duration: 52 Weeks ,-

Length Analysis (1l1l1) Weight Analysis (g) 
Tag Percent Percent 

Identification Start End Change Start End Change 
786 299 293 98.0 260.0 258.6 99.5 
785 257 252 98.1 161.8 162.1 100.2 
784 277 272 98.2 164.2 164.0 99.9 
783 260 257 98.8 149.5 150.3 100.5 
782 276 272 98.6 167.2 168.5 100.4 
781 292 282 96.6 222.9 221.1 99.2 
780 257 252 98.1 154.1 152.0 98.6 
779 267 258 96.6 154.9 155.6 100.5 
778 280 279 99.6 201.7 201.4 99.9 
777 281 274 97.5 240.1 238.2 99.2 
776 283 275 97.2 192.0 190.7 99.3 
775 280 273 97.5 184.3 182.8 99.2 
774 288 279 96.9 178.4 177.0 99.2 
799 276 263 95.3 169.7 167.8 98.9 
798 280 268 95.7 200.7 198.4 98.9 
797 257 249 96.9 140.2 137.7 98.2 
796 322 317 98.4 269.4 265.3 98.5 
795 270 263 97.4 151 .1 152.1 100.7 
794 288 278 96.5 196.5 195.2 99.3 
793 294 286 97.3 230.1 226.8 98.6 
792 285 274 96.1 201.8 199.1 98.7 
791 281 275 97.9 212.1 211.4 99.7 
790 270 269 99.6 176.9 176.5 99.8 
789 290 281 96.9 206.6 206.9 100.1 
788 298 293 98.3 227.0 223.7 98.5 
787 275 267 97.1 172.7 171.6 99.4 

Number Analyzed 26 26 
Summation 7283.00 7101.00 4986.50 4954.80 
Mean 280.12 273.12 97.50 191.79 190.57 99.36 
Standard Oeviation 14.80 14.66 34.67 33.90 



Table A-1.13 
Young-of-Year White Perch 

Preservation Technique: Freezing 
Perservation Duration: One Week 

Length Analysis (11l11) Weight Analysis (g) 
Tag Percent Percent 

Identification Start End Change Start End Change 
347 67 66 98.5 3.3 3.2 97.0 
348 74 72 97.3 4.6 4.5 97.8 
349 73 72 98.6 5.0 4.8 96.0 
350 67 66 98.5 4.0 4.0 100.0 
351 74 73 98.6 5.1 5.0 98.0 
352 74 72 97.3 4.9 4.6 93.9 
353 77 74 96.1 5.6 5.2 92.9 
354 70 69 98.6 4.7 4.4 93.6 
385 73 73 100.0 4.9 4.7 95.9 
373 73 72 98.6 4.7 4.6 97.9 
357 71 70 98.6 4.5 4.3 95.6 
382 71 71 100.0 4.3 4.3 100.0 
356 71 70 98.6 4.3 4.1 95.3 
355 72 71 98.6 4.4 4.3 97.7 
371 71 71 100.0 4.9 4.7 95.9 
370 69 68 98.6 3.8 3.6 94.7 
369 68 67 98.5 3.9 3.8 97.4 
384 71 70 98.6 4.4 4.2 95.5 
372 66 65 98.5 3.6 3.5 97.2 
380 67 66 98.5 3.7 3.6 97.3 
375 68 67 98.5 3.9 3.8 97.4 
381 67 66 98.5 3.8 3.7 97.4 
374 69 68 98.6 4.0 4.1 102.5 
376 78 77 98.7 5.8 5.7 98.3 
367 67 66 98.5 3.6 3.5 97.2 

Number Ana l yzed 25 25 
SUl1l11ation 1768.00 1742.00 109.70 106.20 
Mean 70.72 69.68 98.53 4.39 4.25 96.81 
Standard Deviation 3.26 3.11 0.64 0.60 



Table A-1.14 
Young-of-Year White Perch 

Preservation Technique: Freezing 
Perservation Duration: Four Weeks 

Length Analysis (rrrn) Weight Analysis (g) 
Tag Percent Percent 

Identification Start End Change Start End Change 
379 64 61 95.3 3.3 3.6 109.1 
378 59 57 96.6 2.2 2.3 104.5 
389 69 66 95.7 3.8 4.0 105.3 
368 72 69 95.8 4.3 4.6 107.0 
366 77 74 96.1 5.2 5.6 107.7 
383 70 66 94.3 3.9 4.2 107.7 
365 68 62 91.2 3.1 3.4 109.7 
358 61 59 96.7 2.6 2.9 111.5 
359 72 70 97.2 4.5 4.7 104.4 
360 66 64 97.0 3.4 3.6 105.9 
364 67 65 97.0 3.8 4.0 105.3 
362 60 58 96.7 2.8 3.2 114.3 
361 62 58 93.5 2.8 3.0 107.1 
363 67 65 97.0 3.8 4.0 105.3 
600 70 68 97.1 4.2 4.4 104.8 
601 63 60 95.2 3.1 3.4 109.7 
602 65 63 96.9 3.4 3.6 105.9 
603 63 60 95.2 3.0 3.3 110.0 
604 71 69 97.2 4.2 4.5 107.1 
605 68 66 97.1 3.8 4.1 107.9 

'~ 

606 67 64 95.5 3.6 3.9 108.3 
607 64 60 93.8 3.0 3.3 110.0 
608 62 60 96.8 3.0 3.2 106.7 
610 61 57 93.4 2.7 3.0 111. 1 
609 66 64 97.0 3.5 3.8 108.6 

-,-
Number Analyzed 25 25 
Surrrnation 1654.00 1585.00 87.00 93.60 
Mean 66.16 63.40 95.83 3.48 3.74 107.47 

,~ Standard Deviation 4.39 4.47 0.69 0.70 



Table A-l.15 
Young-of-Year White Perch 

Preservation Technique: Freezing 
Perservation Duration: 24 Weeks 

Length Analysis ( 1lID) Weight Analysis (g) 
Tag Percent Percent 

Identification Start End Change Start End Change 
636 77 73 94.8 5.2 5.1 98.1 
637 80 78 97.5 6.1 5.7 93.4 
638 76 76 100.0 4.9 4.7 95.9 
639 78 76 97.4 5.3 5.0 94.3 
640 81 78 96.3 6.1 5.8 95.1 
641 80 78 97.5 5.9 5.6 94.9 
642 81 79 97.5 6.2 6.0 96.8 
643 73 71 97.3 4.3 4.1 95.3 
644 85 83 97.6 7.1 6.6 93.0 
645 72 71 98.6 5.1 4.8 94.1 
646 70 69 98.6 4.3 4.0 93.0 
647 84 82 97.6 7.1 6.7 94.4 
648 80 79 98.8 6.0 5.7 95.0 
649 81 78 96.3 6.9 6.4 92.8 
650 77 76 98.7 5.4 5.1 94.4 
651 82 81 98.8 6.2 5.8 93.5 
652 73 72 98.6 4.7 4.5 95.7 
653 81 80 98.8 6.2 6.0 96.8 
654 82 80 97.6 6.7 6.5 97.0 
655 67 66 98.5 3.6 3.4 94.4 
656 76 75 98.7 5.3 5.0 94.3 
657 61 61 100.0 2.7 2.5 92.6 
658 66 65 98.5 3.3 3.1 93.9 
659 64 63 98.4 3.1 2.9 93.5 
660 75 74 98.7 5.2 4.8 92.3 

',-
Number Analyzed 25 25 
SUlTlTlation 1902.00 1864.00 132.90 125.80 
Mean 76.08 74.56 98.00 5.32 5.03 94.59 
Standard Deviation 6.43 6.01 1.24 1.18 



Table A-1.16 
Young-of-Year White Perch 

Preservation Technique: Freezing 
Perservation Duration: 52 Weeks 

Length Analysis (nm) Weight Analysis (g) 
Tag Percent Percent 

Identification Start End Change Start End Change 
611 79 75 94.9 6.0 5.6 93.3 
612 81 78 96.3 6.3 5.9 93.7 
613 86 81 94.2 7.4 7.0 94.6 

'~ 

614 81 77 95.1 6.3 5.9 93.7 
615 77 73 94.8 5.8 5.6 96.6 
616 75 72 96.0 5.0 4.8 96.0 
617 82 73 89.0 6.7 6.5 97.0 
618 80 78 97.5 6.1 5.8 95.1 
619 77 75 97.4 5.6 5.2 92.9 
620 83 80 96.4 6.7 6.4 95.5 
621 75 73 97.3 5.5 5.2 94.5 
622 78 75 96.2 5.7 5.5 96.5 
623 79 76 96.2 6.4 6.1 95.3 
624 82 79 96.3 7.2 6.8 94.4 
625 77 73 94.8 5.3 5.1 96.2 
626 73 72 98.6 4.4 4.2 95.5 
627 77 75 97.4 5.6 5.6 100.0 
628 70 67 95.7 4.0 4.1 102.5 
629 74 72 97.3 4.6 4.4 95.7 
630 86 82 95.3 8.2 8.1 98.8 
631 82 70 85.4 6.2 5.8 93.5 
632 76 74 97.4 5.2 5.1 98.1 
633 70 71 101.4 4.1 4.1 100.0 
634 72 72 100.0 4.6 4.6 100.0 
635 73 72 98.6 4.7 4.7 100.0 

Number Analyzed 25 25 
Sunmation 1945.00 1865.00 143.60 138.10 
Mean 77.80 74.60 95.89 5.74 5.52 96.24 
Standard Deviation 4.47 3.61 1.05 0.97 



Table A-1.17 
Adult White Perch 

Preservation Technique: Freezing 
Perservation Duration: One \.leek 

length Analysis (nm) Weight Analysis (9) 
Tag Percent Percent 

Identification Start End Change Start End Change 
550 161 157 97.5 57.6 57.3 99.5 
551 164 162 98.8 52.9 52.4 99.1 
552 191 186 97.4 100.9 100.1 99.2 
553 185 181 97.8 89.9 88.7 98.7 
554 131 128 97.7 25.9 25.7 99.2 
555 134 130 97.0 27.1 26.7 98.5 

~- 556 85 83 97.6 5.8 5.5 94.8 
557 180 177 98.3 77.1 75.9 98.4 
558 168 164 97.6 52.5 51.7 98.5 

c.-" 559 123 122 99.2 23.2 22.8 98.3 
560 169 169 100.0 63.8 62.2 97.5 
561 143 141 98.6 36.9 36.4 98.6 
562 145 144 99.3 37.2 36.7 98.7 
563 156 154 98.7 45.1 44.4 98.4 
564 163 160 98.2 55.8 55.5 99.5 
565 88 84 95.5 7.1 6.8 95.8 
566 81 80 98.8 5.7 5.4 94.7 
567 156 152 97.4 47.3 46.6 98.5 
568 116 114 98.3 17.0 16.9 99.4 
569 79 75 94.9 5.1 4.9 96.1 ,-
570 158 157 99.4 48.7 48.0 98.6 
571 131 126 96.2 23.5 23.2 98.7 
572 125 122 97.6 23.1 22.6 97.8 
573 123 121 98.4 20.2 19.8 98.0 
574 110 110 100.0 14.2 13.9 97.9 

Number Analyzed 25 25 
Sunmation 3465.00 3399.00 963.60 95.01 
Mean 138.60 135.96 98.10 38.54 38.00 98.61 
Standard Deviation 32.68 32.42 26.29 26.02 



Table A-l.18 
Adult White Perch 

Preservation Technique: Freezing 
Perservation Duration: Four Weeks 

Length Analysis (11l11) Weight Analysis (g) 
Tag Percent Percent 

Identification Start End Change Start End Change 
525 189 185 97.9 83.5 82.1 98.3 
526 172 167 97.1 67.5 66.9 99.1 
527 164 162 98.8 60.1 59.7 99.3 
528 192 190 99.0 86.4 84.8 98.1 
529 160 156 97.5 47.6 46.7 98.1 
530 149 146 98.0 42.6 42.0 98.6 
531 165 161 97.6 66.3 65.2 98.3 
532 171 162 94.7 66.8 65.8 98.5 
533 154 151 98.1 45.6 44.9 98.5 

,- 534 155 153 98.7 45.0 44.5 98.9 
535 151 145 96.0 43.2 42.7 98.8 
536 165 162 98.2 56.8 56.1 98.8 
537 157 155 98.7 45.8 44.6 97.4 
538 172 171 99.4 64.6 63.8 98.8 
539 136 131 96.3 29.1 28.7 98.6 
540 157 153 97.5 51.2 50.4 98.4 
541 177 173 97.7 68.4 67.5 98.7 
542 140 133 95.0 33.3 32.7 98.2 
543 166 161 97.0 65.6 64.7 98.6 
544 148 147 99.3 43.7 43.0 98.4 
545 144 142 98.6 42.8 42.2 98.6 
546 131 129 98.5 25.5 25.3 99.2 
547 144 143 99.3 37.3 37.1 99.5 
548 166 162 97.6 54.8 54.4 99.3 
549 91 87 95.6 7.7 7.6 98.7 

Number Analyzed 25 25 
SUl1l11ation 3916.00 3827.00 1281.20 1263.40 
Mean 156.64 153.08 97.73 51.25 50.54 98.61 
Standard Deviation 20.34 20.38 17.98 17.70 
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TabLe A-1.19 
AduLt White Perch 

Preservation Technique: Freezing 
Perservation Duration: 24 Weeks 

Length AnaLysis (m) Weight AnaLysis (9) 
Tag Percent Percent 

Identification Start End Change Start End Change 
500 87 87 100.0 6.9 6.8 98.6 
501 154 148 96.1 49.0 47.8 97.6 
502 122 120 98.4 20.5 19.3 94.1 
503 174 166 95.4 64.3 61.4 95.5 
504 154 149 96.8 45.9 44.1 96.1 
505 150 147 98.0 41.6 40.2 96.6 

---- 506 203 196 96.6 107.4 104.4 97.2 
507 115 113 98.3 17.3 16.4 94.8 
508 170 165 97.1 73.5 71.5 97.3 
509 122 120 98.4 20.5 19.1 93.2 
510 124 120 96.8 21.1 19.3 91.5 
511 186 180 96.8 74.9 71.9 96.0 
512 146 142 97.3 37.3 35.8 96.0 
513 189 185 97.9 85.2 82.7 97.1 
514 163 162 99.4 48.4 46.7 96.5 
515 116 115 99.1 18.4 17.4 94.6 
516 134 132 98.5 31.0 30.0 96.8 
517 122 116 95.1 19.8 19.1 96.5 
518 150 146 97.3 44.4 42.8 96.4 
519 116 113 97.4 18.6 17.2 92.5 
520 132 128 97.0 25.9 25.0 96.5 
521 160 156 97.5 46.7 45.0 96.4 
522 127 123 96.9 23.9 23.0 96.2 
523 159 153 96.2 47.9 45.5 95.0 
524 127 124 97.6 26.2 24.9 95.0 

Number AnaLyzed 25 25 
Sumation 3602.00 3506.00 1016.60 977.30 
Mean 144.08 140.24 97.33 40.66 39.09 96.14 
Standard Deviation 27.61 26.32 24.68 24.05 



Table A-1.20 

-- Adult White Perch 

Preservation Technique: Freezing 
Perservation Duration: 52 Weeks 

Length Analysis (1TITl) Weight Analysis (g) 
Tag Percent Percent 

Identification Start End Change Start End Change 
875 114 114 100.0 17.0 15.2 89.4 
876 196 196 100.0 102.1 99.6 97.6 
877 152 152 100.0 43.2 40.2 93.1 
878 150 150 100.0 42.1 39.2 93.1 
879 109 107 98.2 15.6 14.6 93.6 
880 153 151 98.7 48.2 46.7 96.9 
881 153 153 100.0 42.4 38.2 90.1 
882 181 181 100.0 79.8 79.4 99.5 
883 147 147 100.0 37.2 35.0 94.1 
884 146 144 98.6 36.7 34.0 92.6 
885 141 141 100.0 33.4 32.3 96.7 
886 146 146 100.0 39.6 37.9 95.7 
887 178 176 98.9 68.9 65.2 94.6 
888 116 116 100.0 18.3 15.3 83.6 
889 138 136 98.6 32.8 30.0 91.5 
890 187 186 99.5 89.1 84.4 94.7 
891 152 152 100.0 43.0 39.9 92.8 
892 164 163 99.4 61.7 57.8 93.7 
893 159 159 100.0 50.7 47.9 94.5 
894 122 123 100.8 22.0 20.7 94.1 
895 150 148 98.7 41.5 38.6 93.0 
896 193 192 99.5 103.5 100.7 97.3 
897 161 159 98.8 51.2 48.7 95.1 
898 138 137 99.3 31.3 28.4 90.7 
899 139 138 99.3 32.4 29.5 91.0 

Number Analyzed 25 25 
Summation 3785.00 3767.00 1183.70 1119.40 
Mean 151.40 150.68 99.52 47.35 44.78 94.56 
Standard Deviation 23.19 23.13 24.45 24.19 
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APPENDIX B 

RESULTS OF FORMALIN PRESERVATION STUDY 



Table 8-1.1 
Adult Atlantic Tomcod 

Preservation Technique: Formalin 
Perservation Duration: 52 Weeks 

Length Analysis (mm) 

Tag 
One Percent 

Week Change 
Four Percent 

Weeks Change 
24 Percent 

Weeks Change 
52 Percent 

Weeks Change 
Identification 

800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 

Start 
215 
245 
225 
158 
111 
215 
147 
185 
160 
161 
146 
171 
134 
131 
137 
148 
155 
116 
127 
167 
155 
119 
220 
153 
144 

Number Analyzed 25 

212 
240 
222 
156 
112 
211 
148 
183 
155 
159 
145 
166 

131 
131 
135 
146 
149 
113 
127 
163 
152 
115 
216 
148 
142 

Summation 4045.00 3977.00 
Mean 161.80 159.08 
Standard Deviation 36.42 35.61 

% 

98.6 
98.0 
98.7 
98.7 

100.9 
98.1 

100.7 
98.9 
96.9 
98.8 
99.3 
97.1 
97.8 

100.0 
98.5 
98.6 
96.1 
97.4 

100.0 
97.6 
98.1 
96.6 
98.2 
96.7 
98.6 

212 
240 
221 
156 
111 
211 
148 
182 
154 
159 
145 
166 

130 
131 
135 
146 
149 
113 
127 
163 
152 
116 
216 
147 
144 

3974.00 
98.3 158.96 

35.53 

% 

98.6 
98.0 
98.2 
98.7 

100.0 
98.1 

100.7 
98.4 
96.3 
98.8 
99.3 
97.1 
97.0 

100.0 
98.5 
98.6 
96.1 
97.4 

100.0 
97.6 
98.1 
97.5 
98.2 
96.1 

100.0 

212 
240 
220 
156 
112 
210 
148 
182 
155 
158 
145 
165 
130 
131 
135 
146 
149 
112 
127 
162 
152 
116 
216 
147 
143 

3969.00 
98.2 158.76 

35.40 

% 

98.6 
98.0 
97.8 
98.7 

100.9 
97.7 

100.7 
98.4 
96.9 
98.1 
99.3 
96.5 
97.0 

100.0 
98.5 
98.6 
96.1 
96.6 

100.0 
97.0 
98.1 
97.5 
98.2 
96.1 
99.3 

212 
240 
221 
156 
112 
211 
148 
182 
153 
158 
145 
166 
130 
131 
135 
145 
149 
113 
126 
163 
151 
116 
216 
148 
142 

3969.00 
98.1 158.76 

35.56 

% 

98.6 
98.0 
98.2 
98.7 

100.9 
98.1 

100.7 
98.4 
95.6 
98.1 
99.3 
97.1 
97.0 

100.0 
98.5 
98.0 
96.1 
97.4 
99.2 
97.6 
97.4 
97.5 
98.2 
96.7 
98.6 

98.1 

Start 
98.9 

100.5 
70.2 
25.0 
11.9 
65.6 
20.1 
34.2 
32.9 
28.3 
21.2 
44.8 
16.4 
20.2 
16.4 
21.1 
23.4 
13.7 
13.6 
29.9 
22.2 
16.3 
69.9 
23.9 
18.7 

25 

One Percent 
Week Change 

% 

110.3 
122.8 
81.4 
30.1 
12.6 
78.3 
23.4 
41.2 
38.8 
32.7 
24.7 
51.0 
19.5 
21.0 
19.8 
24.0 
27.8 
15.5 
16.2 
35.9 
25.4 
19.0 
81.0 
27.9 
19.3 

111.5 
122.2 
116.0 
120.4 
105.9 
119.4 
116.4 
120.5 
117.9 
115.5 
116.5 
113.8 
118.9 
104.0 
120.7 
113.7 
118.8 
113.1 
119.1 
120.1 
114.4 
116.6 
115.9 
116.7 
103.2 

Weight Analysis (g) 
Four Percent 

Weeks Change 

109.5 
119.9 
79.9 
28.8 
12.4 
76.5 
23.2 
40.7 
38.4 
32.1 
24.6 
50.5 
19.6 
21.1 
19.7 
23.9 
27.2 
15.2 
16.0 
35.7 
25.5 
19.0 
79.7 
27.6 
19.3 

% 

110.7 
119.3 
113.8 
115.2 
104.2 
116.6 
115.4 
119.0 
116.7 
113.4 
116.0 
112.7 
119.5 
104.5 
120.1 
113.3 
116.2 
110.9 
117.6 
119.4 
114.9 
116.6 
114.0 
115.5 
103.2 

24 Percent 
Weeks Change 

109.4 
117.7 
78.3 
28.9 
12.3 
73.5 
22.3 
39.1 
37.4 
28.9 
23.8 
50.7 
18.8 
20.9 
18.7 
23.3 
26.8 
15.1 
15.5 
33.6 
24.7 
18.9 
77.5 
27.1 
19.1 

% 

110.6 
117.1 
111.5 
115.6 
103.4 
112.0 
110.9 
114.3 
113.7 
102.1 
112.3 
113.2 
114.6 
103.5 
114.0 
110.4 
114.5 
110.2 
114.0 
112.4 
111.3 
116.0 
110.9 
113.4 
102.1 

52 Percent 
Weeks Change 

% 

109.9 111.1 
118.2 117.6 
78.2 111.4 
29.0 116.0 
12.5 105.0 
74.3 113.3 
22.4 111.4 
39.5 115.5 
37.8 114.9 
30.4 107.4 
23.9 112.7 
50.7 113.2 
18.9 115.2 
20.8 103.0 
18.8 114.6 
23.3 110.4 
26.3 112.4 
15.0 109.5 
15.9 116.9 
34.2 114.4 
24.8 111.7 
18.8 115.3 
78.3 112.0 
27.6 115.5 
18.7 100.0 

859.30 999.40 986.20 962.30 96.77 
34.37 39.98 116.3 39.45 114.7 38.49 111.9 38.71 112.6 
25.84 30.42 29.83 29.42 29.58 



Preservation Technique: Formalin 
Perservation Duration: 52 Weeks 

Tag 
Identification 

661 
662 
663 
664 

665 
666 

667 
668 

669 
670 
671 
672 

673 

674 
675 
676 
677 

678 
679 
680 
681 
682 
683 
684 

685 

Start 
81 
77 

92 
94 
85 
78 
81 
79 
89 
84 

75 
90 
96 
83 
80 
69 
76 
79 
70 
73 

74 
66 
65 
66 
76 

One Percent 
Week Change 

% 

81 100.0 
76 98.7 
91 98.9 
95 101.1 
86 101.2 
78 100.0 
82 101.2 
79 100.0 
88 98.9 
84 100.0 
76 101.3 
90 100.0 
96 100.0 
82 98.8 
78 97.5 
69 100.0 
76 100.0 
80 101.3 
71 101.4 
72 98.6 
74 100.0 
66 100.0 
64 98.5 
66 100.0 
76 100.0 

Number Analyzed 25 
SUITlT1ation 
Mean 
Standard Deviation 

1978.00 1976.00 
79.12 79.04 
8.68 8.72 

99.9 

Length Analysis (mm) 
Four Percent 

Weeks Change 
% 

81 100.0 
76 98.7 
90 97.8 
94 100.0 
85 100.0 
78 100.0 
80 98.8 
79 100.0 
87 97.8 
83 98.8 
75 100.0 
89 98.9 
96 100.0 
82 98.8 
78 97.5 
69 100.0 
76 100.0 
79 100.0 
70 100.0 
71 97.3 
74 100.0 
66 100.0 
64 98.5 
66 100.0 
75 98.7 

1963.00 
78.52 
8.52 

99.2 

24 Percent 
Weeks Change 

% 

81 100.0 
76 98.7 
89 96.7 
93 98.9 
85 100.0 
78 100.0 
80 98.8 
78 98.7 
86 96.6 
83 98.8 
75 100.0 
88 97.8 
95 99.0 
82 98.8 
78 97.5 
68 98.6 
76 100.0 
79 100.0 
70 100.0 
71 97.3 
73 98.6 
66 100.0 
63 96.9 
65 98.5 
74 97.4 

1952.00 
78.08 
8.45 

98.6 

Table B·1.2 
Young-of-Year Alosa spp. 

52 Percent 
Weeks Change 

% 

80 
75 
90 
92 
84 

76 
79 
77 

85 
82 
73 
87 
95 
80 
77 

67 
74 
77 
68 
70 
72 
65 
61 
65 
75 

1926.00 
77.04 

8.69 

98.8 
97.4 
97.8 
97.9 
98.8 
97.4 
97.5 
97.5 
95.5 
97.6 
97.3 
96.7 
99.0 
96.4 
96.3 
97.1 
97.4 
97.5 
97.1 
95.9 
97.3 
98.5 
93.8 
98.5 
98.7 

97.3 

Start 
4.5 
3.2 
6.2 
6.5 
5.0 
3.9 
4.3 
3.9 
6.1 
5.0 
3.4 
5.8 
7.8 
4.6 
3.3 
2.6 
3.4 
3.6 
2.8 
2.9 
3.2 
2.2 
2.0 
2.2 
3.4 

One Percent 
Week Change 

% 

5.0 111.1 
3.5 109.4 
7.0 112.9 
7.3 112.3 
5.6 112.0 
4.2 107.7 
4.8 111.6 
4.2 107.7 
6.7 109.8 
5.3 106.0 
3.6 105.9 
6.2 106.9 
8.4 107.7 
4.8 104.3 
3.7 112.1 
2.8 107.7 
3.8 111.8 
3.9 108.3 
3.0 107.1 
3.2 110.3 
3.6 112.5 
2.5 113.6 
2.2 110.0 
2.5 113.6 
3.7 108.8 

101.80 111.50 
4.07 4.46 
1.50 1.64 

109.5 

r 

I 

Weight Analysis (g) 
Four Percent 

Weeks Change 
% 

5.1 113.3 
3.6 112.5 
7.2 116.1 
7.2 110.8 
5.6 112.0 
4.3 110.3 
4.7 109.3 
4.2 107.7 
6.5 106.6 
5.2 104.0 
3.7 108.8 
6.5 112.1 
8.5 109.0 
4.9 106.5 
3.7 112.1 
2.7 103.8 
3.6 105.9 
3.8 105.6 
3.1 110.7 
3.2 110.3 
3.6 112.5 
2.4 109.1 
2.1 105.0 
2.4 109.1 
3.7 108.8 

111. 50 
4.46 
1.67 

109.5 

24 Percent 
Weeks Change 

% 

5.1 113.3 
3.5 109.4 
7.3 117.7 
7.3 112.3 
5.7 114.0 
4.3 110.3 
4.7 109.3 
4.2 107.7 
6.6 108.2 
5.2 104.0 
3.7 108.8 
6.5 112.1 
8.5 109.0 
5.0 108.7 
3.7 112.1 
2.8 107.7 
3.7 108.8 
3.9 108.3 
3.1110.7 
3.2 110.3 
3.6 112.5 
2.4 109.1 
2.1 105.0 
2.5 113.6 
3.8 111.8 

112.40 
4.50 
1.68 

110.5 

52 Percent 
Weeks Change 

% 

4.9 108.9 
3.5 109.4 
7.0 112.9 
7.1109.2 
5.6 112.0 
4.2 107.7 
4.7 109.3 
4.1 105.1 
6.5 106.6 
5.2 104.0 
3.5 102.9 
6.4 110.3 
8.4 107.7 
4.8 104.3 
3.6 109.1 
2.7 103.8 
3.6 105.9 
3.8 105.6 
3.0 107.1 
3.2 110.3 
3.6 112.5 
2.4 109.1 
2.1 105.0 
2.4 109.1 
3.7 108.8 

110.00 
4.40 108.1 
1.65 



Preservation Technique: Formalin 
Perservation Duration: 52 Weeks 

Length Analysis (mm) 

Table B-1.3 
Adult Alosa spp. 

Weight Analysis (g) 
One Percent Four Percent 24 Percent 52 Percent One Percent Four Percent 24 Percent 52 Percent 

Tag Week Change Weeks Change Weeks Change Weeks Change 
Ident ifi cat i on 

575 

576 
577 
578 
579 
580 
581 
582 
583 
584 

585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
599 

Start 
281 
292 
289 
283 
282 
297 
292 
291 
309 
289 
294 
286 
295 
290 
297 
283 
276 
279 
290 
277 
300 
283 
278 
276 
318 

282 
290 
285 
281 
280 
295 
289 
287 
307 
292 
294 
288 
294 
293 
297 
285 
274 
281 
289 
275 
299 
282 
279 
273 

307 

Number Analyzed 25 
SUITI11ation 7227.00 7198.00 
Mean 289.08 287.92 
Standard Deviation 10.22 9.17 

% 

100.4 
99.3 
98.6 
99.3 
99.3 
99.3 
99.0 
98.6 
99.4 

101.0 
100.0 
100.7 
99.7 

101.0 
100.0 
100.7 
99.3 

100.7 
99.7 
99.3 
99.7 
99.6 

100.4 
98.9 
96.5 

281 
290 
286 
281 
280 
296 
289 
286 
308 
289 
292 
288 
293 
291 
297 
283 
272 

280 
289 
275 

299 
281 
278 
273 
310 

7187.00 
99.6 287.48 

9.70 

% 

100.0 
99.3 
99.0 
99.3 
99.3 
99.7 
99.0 
98.3 
99.7 

100.0 
99.3 

100.7 
99.3 

100.3 
100.0 
100.0 
98.6 

100.4 
99.7 
99.3 
99.7 
99.3 

100.0 
98.9 
97.5 

280 
288 
283 
277 
277 
294 
286 
286 
307 
288 
292 
284 

292 
288 
296 
282 
272 
279 
288 
274 
299 
280 
277 
273 

309 

7151.00 
99.4 286.04 

9.77 

% 

99.6 
98.6 
97.9 
97.9 
98.2 
99.0 
97.9 
98.3 
99.4 
99.7 
99.3 
99.3 
99.0 
99.3 
99.7 
99.6 
98.6 

100.0 
99.3 
98.9 
99.7 
98.9 
99.6 
98.9 
97.2 

278 
287 
281 
277 
276 
292 
286 
285 
304 
286 
292 
284 

291 
287 
296 
280 
272 

277 
287 
273 
297 
277 
275 
272 
309 

7121.00 
98.9 284.84 

9.78 

% 

98.9 
98.3 
97.2 
97.9 
97.9 
98.3 
97.9 
97.9 
98.4 
99.0 
99.3 
99.3 
98.6 
99.0 
99.7 
98.9 
98.6 
99.3 
99.0 
98.6 
99.0 
97.9 
98.9 
98.6 
97.2 

98.5 

Week Change Weeks Change Weeks Change Weeks Change 
Start 
232.2 
247.8 
226.9 
201.2 
198.6 
250.6 
259.9 
232.2 
283.4 
228.6 
216.7 
221.3 
264.3 
265.0 
250.0 
206.0 
214.1 
200.3 
232.8 
215.2 
257.2 
220.7 
214.0 
212.8 
329.1 

245.1 
259.3 
240.1 
215.1 
209.1 
265.8 
276.9 
243.9 
298.4 
244.7 
230.6 
240.1 
278.2 
276.0 
263.1 
217.1 
213.2 
213.5 
249.2 
234.0 
272.4 
237.0 
225.2 
225.2 
349.2 

5880.90 6222.40 

% 

105.6 
104.6 
105.8 
106.9 
105.3 
106.1 
106.5 
105.0 
105.3 
107.0 
106.4 
108.5 
105.3 
104.2 
105.2 
105.4 
99.6 

106.6 
107.0 
108.7 
105.9 
107.4 
105.2 
105.8 
106.1 

242.4 
257.8 
239.5 
213.3 
209.7 
263.6 
271.6 
241.7 
300.0 
243.4 
228.4 
237.0 
276.9 
277.4 
263.9 
216.5 
213.8 
211.9 
248.5 
231.2 
272.7 
235.4 
225.4 
226.9 
349.8 

6198.70 

% 

104.4 
104.0 
105.6 
106.0 
105.6 
105.2 
104.5 
104.1 
105.9 
106.5 
105.4 
107.1 
104.8 
104.7 
105.6 
105.1 
99.9 

105.8 
106.7 
107.4 
106.0 
106.7 
105.3 
106.6 
106.3 

237.4 
258.8 
243.2 
207.0 
207.7 
259.6 
273.5 
242.3 
298.1 
238.7 
223.2 
232.2 
275.8 
276.5 
262.9 
215.3 
213.4 
211.4 
250.4 
225.7 
268.3 
230.5 
221.6 
230.1 
346.3 

6149.90 

% 

102.2 
104.4 
107.2 
102.9 
104.6 
103.6 
105.2 
104.3 
105.2 
104.4 
103.0 
104.9 
104.4 
104.3 
105.2 
104.5 
99.7 

105.5 
107.6 
104.9 
104.3 
104.4 
103.6 
108.1 
105.2 

% 

236.4 101.8 
261.5 105.5 
241.9 106.6 
209.2 104.0 
207.1 104.3 
260.5 104.0 
274.7 105.7 
238.1 102.5 
299.8 105.8 
238.4 104.3 
223.1 103.0 
232.5 105.1 
276.3 104.5 
279.0 105.3 
262.5 105.0 
212.4 103.1 
213.6 99.8 
211.1 105.4 
252.5 108.5 
227.3 105.6 
270.0 105.0 
231.1 104.7 
223.2 104.3 
229.0 107.6 
347.4 105.6 

6158.60 
235.24 248.90 105.8 247.95 105.4 246.00 104.5 246.34 104.7 
30.16 31.84 32.10 32.31 104.72 



Preservation Technique: Formalin 

Perservation Duration: 52 Weeks 

Table 8-1.4 

Young-of-Year White Perch 

Length Analysis (mm) 

Tag 

Identification 

388 

386 

394 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

Start 

85 

71 

75 

80 

66 

82 

75 

75 

62 

83 

81 

88 

80 

74 

75 

71 

82 

75 

72 

73 

69 

80 

75 

77 

77 

Number Analyzed 25 

One Percent Four Percent 

Week Change Weeks Change 

% % 
85 100.0 86 101.2 

70 98.6 70 98.6 

76 101.3 76 101.3 

80 100.0 80 100.0 

66 100.0 66 100.0 

83 101.2 83 101.2 

74 98.7 75 100.0 

76 101.3 76 101.3 

62 100.0 62 100.0 

83 100.0 83 100.0 

79 97.5 81 100.0 

88 100.0 88 100.0 

79 98.8 80 100.0 

74 100.0 74 100.0 

75 100.0 76 101.3 

71 100.0 71 100.0 

81 98.8 81 98.8 

75 100.0 76 101.3 

72 100.0 72 100.0 

73 100.0 73 100.0 

68 98.6 68 98.6 

80 100.0 81 101.3 

75 100.0 75 100.0 

77 100.0 77 100.0 

74 100.0 75 101.4 

24 Percent 52 Percent 

Weeks Change weeks Change 

% % 

85 100.0 83 97.6 

70 98.6 68 95.8 

76 101.3 75 100.0 

80 100.0 78 97.5 

66 100.0 65 98.5 

82 100.0 81 98.8 

75 100.0 74 98.7 

76 101.3 75 100.0 

62 100.0 62 100.0 

83 100.0 82 98.8 

79 97.5 77 95.1 

87 98.9 86 97.7 

80 100.0 78 97.5 

75 101.4 74 100.0 

76 101.3 75 100.0 

71 100.0 70 98.6 

81 98.8 80 97.6 

75 100.0 74 98.7 

72 100.0 71 98.6 

73 100.0 72 98.6 

69 100.0 67 97.1 

80 100.0 79 98.8 

76 101.3 73 97.3 

77 100.0 76 98.7 

75 101.4 74 100.0 

Start 

7.5 

4.3 

5.1 

6.1 

3.6 

6.9 

5.1 

4.9 

2.9 

7.1 

5.9 

8.2 

6.3 

4.9 

5.2 

4.4 

6.8 

5.1 

4.6 

4.5 

4.2 

5.8 

5.2 

5.5 

5.2 

One Percent 

Week Change 

% 

7.7 102.7 

4.6 107.0 

5.5 107.8 

6.7 109.8 

3.7 102.8 

7.4 107.2 

5.6 109.8 

5.2 106.1 

3.0 103.4 

7.5 105.6 

6.4 108.5 

8.8 107.3 

6.7 106.3 

5.2 106.1 

5.6 107.7 

4.8 109.1 

7.3 107.4 

5.5 107.8 

4.9 106.5 

4.9 108.9 

4.4 104.8 

6.3 108.6 

5.7 109.6 

5.9 107.3 

5.4 103.8 

Surrrnation 1900.00 1896.00 1905.00 1901.00 1869.00 135.30 144.70 

Mean 76.00 75.84 99.7 76.20 100.2 76.04 100.0 74.76 

Standard Deviation 5.96 5.98 6.13 5.79 5.67 

98.4 5.41 

1.23 

5.79 107_0 

1.32 

Weight Analysis (g) 

Four Percent 24 Percent 

Weeks Change Weeks Change 

% % 
8.0 106.7 

4.6 107.0 

5.6 109.8 

6.7 109.8 

3.9 108.3 

7.4 107.2 

5.7 111.8 

5.2 106.1 

3.0 103.4 

7.6 107.0 

6.6 111.9 

9_1 111.0 

6.9 109.5 

5.3 108.2 

5.7109.6 

4.9 111.4 

7.5 110.3 

5.6 109.8 

4.9 106.5 

4.9 108.9 

4.4 104.8 

6.4 110.3 

5.7109.6 

5.9 107.3 

5.6 107.7 

147.10 

5.88 108.6 

1.37 

8.0106.7 

4.5 104.7 

5.5 107.8 

6.8 111.5 

3.8 105.6 

7.5108.7 

5.6 109.8 

5.2 106.1 

3.0 103.4 

7.6 107.0 

6.6 111.9 

9.1111.0 

6.9 109.5 

5.2106.1 

5.6 107.7 

4.8 109.1 

7.5 110.3 

5.5 107.8 

4.9 106.5 

4.9 108.9 

4.4 104.8 

6.3 108.6 

5.7109.6 

5.9 107.3 

5.5 105.8 

146.30 

5.85 108.1 

1.40 

52 Percent 

Weeks Change 

% 

7.8 104.0 

4.5 104.7 

5.5 107.8 

6.6 108.2 

3.8 105.6 

7.3 105.8 

5.5 107.8 

5.2 106.1 

2.9 100.0 

7.5 105.6 

6.5 110.2 

8.9 108.5 

6.7 106.3 

5.2 106.1 

5.5 105.8 

4.8 109.1 

7.3 107.4 

5.4 105.9 

5.0 108.7 

4.9 108.9 

4.5 107.1 

6.2 106.9 

5.7 109.6 

5.8 105.5 

5.5 105.8 

144.50 

5.78 106.8 

1.33 



Table B-1.5 
Adult White Perch 

Preservation Technique: Formalin 
Perservation Duration: 52 Weeks 

Length Analysis (mm) 

Tag 
One Percent 

Week Change 
Four Percent 

Weeks Change 
% 

24 Percent 52 Percent 
Weeks Change Weeks Change 

Identification 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 

867 
868 

869 
870 
871 
872 
873 
874 

Start 
84 

180 
131 
110 
114 
70 
82 
79 

160 
175 
147 
142 
214 
118 
63 
59 
65 

149 
156 
77 
82 
66 

76 
75 
72 

Number Analyzed 25 

84 
182 
131 
109 
114 

71 
82 
78 

157 
176 
146 
140 
214 
117 
63 
57 
64 

148 
154 
76 
81 
66 
75 
74 
71 

Surrmation 2746.00 2730.00 
Mean 109.84 109.20 
Standard Deviation 44.48 44.60 

% 

100.0 
101.1 
100.0 
99.1 

100.0 
101.4 
100.0 
98.7 
98.1 

100.6 
99.3 
98.6 

100.0 
99.2 

100.0 
96.6 
98.5 
99.3 
98.7 
98.7 
98.8 

100.0 
98.7 
98.7 
98.6 

83 98.8 
181 100.6 
131 100.0 
109 99.1 
114 100.0 

71 101.4 
82 100.0 
78 98.7 

158 98.8 
176 100.6 
145 98.6 
140 98.6 
212 99.1 
116 98.3 
63 100.0 
58 98.3 
64 98.5 

147 98.7 
153 98.1 
77 100.0 
81 98.8 
66 100.0 
75 98.7 
74 98.7 
71 98.6 

84 
180 
130 
107 
114 

71 
81 
78 

155 
176 
144 
139 
211 
115 
63 
58 
63 

146 
152 
74 
80 
67 
75 
75 
71 

2725.00 
99.4 109.00 

44.21 

2709.00 
99.2 108.36 

43.84 

% 

100.0 
100.0 
99.2 
97.3 

100.0 
101.4 
98.8 
98.7 
96.9 

100.6 
98.0 
97.9 
98.6 
97.5 

100.0 
98.3 
96.9 
98.0 
97.4 
96.1 
97.6 

101.5 
98.7 

100.0 
98.6 

% 

84 100.0 
179 99.4 
130 99.2 
107 97.3 
112 98.2 

71 101.4 
83 101.2 
78 98.7 

155 96.9 
174 99.4 
144 98.0 
139 97.9 
210 98.1 
116 98.3 
64 101.6 
58 98.3 
63 96.9 

146 98.0 
150 96.2 
76 98.7 
81 98.8 
67 101.5 
75 98.7 
74 98.7 
72 100.0 

2708.00 
98.6 108.32 

43.27 
98.6 

Weight Analysis (g) 

Start 
6.4 

80.6 
27.9 
14.7 
16.6 
3.6 
5.5 
5.1 

55.9 
71.7 
37.4 
33.7 

120.5 
20.3 
2.7 
1.9 
2.3 

45.7 
48.1 
4.5 
5.6 
2.9 
4.6 
4.4 
3.6 

One Percent Four Percent 
Week Change Weeks Change 

7.5 
89.9 
31.6 
17.0 
18.7 
4.3 
6.5 
5.8 

61.9 
80.5 
40.0 
36.8 

129.8 
21.8 
3.0 
2.2 
3.0 

50.8 
52.6 
5.3 
6.5 
3.3 
5.4 
5.1 
4.1 

% 

117.2 
111.5 
113.3 
115.6 
112.7 
119.4 
118.2 
113.7 
110.7 
112.3 
107.0 
109.2 
107.7 
107.4 
111 .1 
115.8 
130.4 
111.2 
109.4 
117.8 
116.1 
113.8 
117.4 
115.9 
113.9 

7.4 
89.1 
31.5 
17.1 
19.0 
4.2 
6.5 
5.8 

62.6 
80.7 
40.1 
36.8 

133.6 
21.4 
3.0 
2.2 
3.0 

50.4 
53.2 
5.4 
6.6 
3.3 
5.3 
5.0 
4.1 

% 

115.6 
110.5 
112.9 
116.3 
114.5 
116.7 
118.2 
113.7 
112.0 
112.0 
107.2 
109.2 
110.9 
105.4 
111. 1 
115.8 
130.4 
110.3 
110.6 
120.0 
117.9 
113.8 
115.2 
113.6 
113.9 

626.20 693.40 697.30 

24 Percent 
Weeks Change 

% 

7.3 
90.9 
30.7 
16.5 
18.7 
4.1 
6.4 
5.8 

61.7 
80.1 
39.5 
37.5 

135.1 
20.3 

2.9 
2.1 
2.9 

50.9 
53.0 
5.0 
6.5 
3.3 
5.0 
4.8 
3.9 

694.90 

114.1 
112.8 
110.0 
112.2 
112.7 
113.9 
116.4 
113.7 
110.4 
111.7 
105.6 
111.3 
112.1 
100.0 
107.4 
110.5 
126.1 
111.4 
110.2 
111.1 
116.1 
113.8 
108.7 
109.1 
108.3 

52 Percent 
Weeks Change 

% 

7.4 115.6 
92.5 114.8 
31.2 111.8 
17.1 116.3 
19.1 115.1 
4.3 119.4 
6.6 120.0 
5.9 115.7 

63.0 112.7 
81.7 113.9 
39.9 106.7 
38.0 112.8 

139.9 116.1 
20.6 101.5 
3.0111.1 
2.2 115.8 
3.0 130.4 

51.1 111.8 
53.7 111.6 
5.3 117.8 
6.6 117.9 
3.5 120.7 
5.2 113.0 
4.9 111.4 
4.0 111.1 

709.70 
25.05 27.74 110.7 27.89 111.3 27.80 110.9 28.39 113.3 
30.59 33.39 33.87 34.20 35.08 
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SECTION I 

CONCLUSIONS 

The primary objective of the late fall 1979 trawl 

comparability stuely was to evaluate the feasibility of replacing the 

larger Interregional Trawl Survey (IRT) gear with the smaller try trawl 

and thereby streamline the long river studies. The conceptual frameworl<. 

for the comparability stuely and potenti'll alternative recomrlCnelations 

are presented in Figure II-I. The try trawl was previously shown to be 

an effective sampling gear in shallow areas (3 to 6 in deep) of the 

Hudson River estuary during the fall of 1978. The 1979 comparability 

study demonstrated that in areas less than 10 m deep the try tnHo1l .. ras 

as good as the lRT gear in collecting Atlantic tomcod (Mlcrogadus 

tomcod) (all ages), and better than the IRT gear in collecting yearling 

and older white perch (Horone americana). However, for young-of-the

year white perch in sha11o\o1 water «10 m) and for all species and age 

groups in deep water (~10 m), the try trawl was not as effective as the 

IRT gear. Therefore, the anS\o1er to study question 2, relative catch 

effectiveness (see Figure II-I), is "no" for young-of-the-year white 

perch and "yes or no", depending upon s'lmple depth, for the other two 

species groups. 

The anSHer to study question 3, size selectivity (see Figure 

II-I), also differs among species and age grou~s and is again neither" a 

clear yes or no for those species analyzed. For Atlantic tomcod (all 

ages) and young-of-the-year white perch, the two trawls did not exhibit 

differences in size selectivity. For yearling anrl older white perch, 

however, size selectivity differences were ~pparent between the two 

gear, but the direction of the size selectivIty differences variecl 

depending upon the depth where the fish were collected. Compared to the 

large tra\"l, the small tra\111 caught more larger individuals in shallow 

areas «10 m) but apparently fewer larger individuals in deep areas (~lO 

m). 

I-I science services division 



Study question 4, adjustment factors, was difficult to answer 

because of the lack of a clear yes answer to question 2 and the lack of 

a clear no anst-ler to question 3 (~ec Fi~ure II-I). For the 

November-December time period when the comparability study \'i1as 

conducted, the results indicated that several rather than a few catch 

adjustment factors would be required for different species, ages, and 

depths to account for differences in catch effectiveness and size 

selectivity between the large IRT gear and small try trawl. The use of 

several catch adjustment factors would undesirably complicate analysis 

of these trawl data. 

\fuether these catch adjust!!lent factors would be appropriate 

for other seasons could not be evaluated from the 1979 comparability 

study results. Hence, an even larger nunber of adjustment factors may 

be required to make the try trawl catche~ directly comparable to IRT 

catches throughout a sampling period spanning spring, summer, and fall. 

Therefore, based on these results, Texas Instruments (TI) cannot 

recommend that it is currently feasible to replace the IRT ge~r with the 

try traNl. 

1-2 sckmee services diviz;ion 



~-~---=---~~~~-~ SECTION II 

INTRODUCTION 

During the fall of 1978, TI eV31uaterl a snnll (6.1 m long with 

a 3.7 m head rope) otter trawl e'luipperi with Vigneron-Dahl modifications 

(BagenBl 1964) to sample shore zone and shoal 3reas of the Hudson River 

estuary less than 6 m in depth. This stratum lies outside of the reach 

of the 30.5-r.l beach seine used in the Beach Seine Survey but is too 

close to shore to be sampled effectively by the Interregional Trawl 

(IRT) and Fall Shoal Surveys. This small tratl7l proved to be very 

effective in sampling the shallml7 offshore areas and was incorporated 

into TI's Long River Survey Program in 1979 [II 1931 (in preparation)]. 

The small trawl is currently used in the Try Tra\171 Survey which is 

primarily designed as a recapture program for marked individuals of the 

three key fish species [striped bass (klorone s'l~~.til':'s), tvhite perch, 

and Atlantic tomcod). The data from this survey are also used to 

describe the distribution, movenents, and relative abundance of several 

selected species. 

In order to integrate the data from the Try Trawl Survey with 

the long-term data base fror.} the Interrer,ional Trawl Survey (the lower 

and middle estuary have been sampled since 1973 in the IRT survey), II 

compared the IRT and Try Trawl Survey gears during the late fall of 

1979. The primary objective of this 'comparability study was to evaluate 

the feasibility of replacing the larger IRT gear with the smaller, more 

easily deployed try trawl and tl-terel}y streamline the lon~ river stllrlies. 

Since the feasibility of such a gear replace~ent is contingent upon an 

assessment of differences in catch effectiveness and size selectivity of 

the tHO trawls, the comparability study had t\VO secondary or interim 

objectives: (1) to determine if the two tratvls selectively caught 

different-sized individuals froo the fish population in the study area, 

and (2) to detertaine 'if adjustment factor.s could be calcul!lted so that 

the small tra\vl catches could be directly compnred to the IRT catches. 

The conceptual frR~ework for the ~omp3rabi1ity st~dy and potential 

alternative recomr:lendations are presented i.n Figure II-i. The 

description of the study results, discussion, Rnd conclusions are guided 

by this conceptual frnJ;'\Cli'ork. 

science s~rulccs dh,i:;ion 
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Is the Try Trawl Effective 
in Shallow Areas «10 m deep)? 

(based on Fall 1978 
Yes. evaluation study) 

Are Try Trawl Catches as' Good 
or Better then IRT Catches? 

Yes 

Does.Try Trawl Exhibit a Size 
Selectivity Different from that 
of IRT Gear? 

No 

How Many Adjustement Factors 
Are Requi red to ~\ake Try Trawl 
Catches Directly Comparable to 
IRT Catches? 

Few 

Replace IRT Gear with Try Trawl 

2 

.3 

Do Not Replace 
~~=N~o_---s~,,",. -1 IRT Gear with 

Try Trawl 

, 

Yes 

4 

Several 

Figure 11-1. Conceptual Framework of Fall 1979 Study Designed to 
Compare ~ear Used in II's Interregional Trawl and Try 
Trawl Surveys 

sclenco services dh1i!iion 
II-2 



~--------
SECTION III 

HETHODS 

The gear tested in the comparability study were botton trawls 

which differed in dimensions, type of towing vessel used, and size of 

crew required for deployment (Table III-I). The two trawls have stmil~r 

mesh sizes in their first sections (3.8-cm versus 3.3-cm stretch mesh 

for large and small trawls, respectively). The large trawl has a 1.3-cm 

stretch mesh cover over a 3.3-cm stretch mesh cod end, whereas the small 

trawl has a O.6-cm stretch mesh liner inside the cod end. 

To compare the two trawls under similar conditions, 36 of the 

38 sites normally used for the IRT Survey were sampled by both geal'. 

These sites are located bet~\1een the Tappan Zee (RM 27) and the 

Mid-Hudson (Rt'1 75) bridges (Fi\5ure III-I). Eighteen sites were in 

shallo~V' ~"ater «10 m in depth) and V3 were in deep water (~10 m in 

depth). At each site, the t\vO tra~vls were towed simultaneous lyon 

parallel courses, approximately 16 m apart against the prevailin~ 

current and using standard operating procedures appropriate to eac~ gear 

and its respective survey. A single pair of to\-JS at each of the 36 

sites was collected during each of the followin~ periods: S through 9 

NoveClber, 19 throu,3h 21 November, and 3 throu~h 7 Decer:lber 1979. A 

total of S4 tows Here made witl-). each gear in each depth stratul'l (for a 

study total of 216 tows). 

The small trawl was to\ved- for 10 min at 1. S me sec-1 and the 

large trawl \V'as towed for S min at 1.3 m' sec-I; tow speeds were lTleasurerl 

relatlve to the Hater. These deployment procedures resulted in 

approximately equ3.l areas of the bottom s\vept per e.:lC11 set (pair) of 

tows with the two trawls. Approxif1lltions of area st.;7ept per tow are 

useful for comparing the two tra\\11s on a relative basis. The actu·'ll 

area swept per tow by the t\\10 trawls wlli vary amon~ different sets 

(pairs) of tows as the actual distances to\.;7crl (relative to tl-).e botton) 

vary due to the influences of tidal C1lrrents 3t1d \vinrl conditions. 

During each tow, the small trawl swept approximstely 3330 m2 (3.7-m he~1 
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Table IIl-l 

Gear Di~ension$, Towing Vessel Description~, and Crew Size for Large 
and 50all Otter Trawls Used in Trawl Comparability Study, Hudson 

River Estuary, November-Deceober 1979 

Total length 

Head rope length 

Head rope diameter 

Head rope float size 

float number 
float material 

Foot rope length 

Foot rope diameter 

Foot rope weights 

First section length 

First section mesh (stretch) 

Cod-end length 

Cod.end mesh (stretch) 

Trawl doors 

Cod-end cover mesh (stretch) 

Chafing cloth 

Cod-end liner mesh stretch 

Towing vessel 

Crew size 

NA ~ not applfcable 

large Trawl 

13.5 m (44.3 ft) 

7.8 m (25.6 ft) 

1 em (0.4 in) 

4 x 8 em (1.6 x 3.2, in.) 

10 
Spongex 

9.3 m (30.5 ft) 

1 em (0.4 in) 

13.2 m (43.3 ft) of 
0.5 cm (0.2 in) 
galvanized chain 

10 m (32.8 ft) 

3.8 em (1.5 in) 

3.5 m (11.5 ft) 

3.3 em (1.3 in) 

0.8 x 1.2 m 
(2.5 x 4.0 ft) 

1.3 em (0.5 in) 

3.0 x 6.7 m 
(9.8 x 22.0 ft) 

NA 

12-m boat powered 
with diesel engine 

3 

1II-2 

Small Trawl 

6.1 m (20 ft) 

3.7 m (t2 ft) 

0.94 em (0.375 in) 

3.3 x 6.0 cm 
(to3 x 2.4 in) 
5 
Spongex 

:S.7 m (12 ft) 

0.95 em (0.375 in) 

6.1 m (20 ft) of 
0.6 em (0.25 in) 
galvanized chain 

NA 

3.3 em (1.3 in) 

1.8 m (6 ft) 

NA 

0.3 x 0.6 m 
(1 X 2 ft) 

NA 

NA 

0.6 em (0.25 in) 

7-m boat powered 
with outboard engine 

2 
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Cornwall-On- Hudson 

Mid-Hudson 
Bridgo 

Beacon 

West Point 

Haverstraw 

DEEP 
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Figure III-l Deep (~10 r.l) and S l lal10w (<10 n) SarJplil1~ Sites 
Used in Tra\\'l Comparability Study, Ih,dson River 
Estuary (R. ... ! 27 to R\l 75), Nov("mbC!r-Dcc:el'lber 1979 
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rope length x 1.5 m'sec- 1 tow speed x 60 sec'r:lin-1 x 10 r:lin tOt ... 

duration) and the large trawl swept approxir:lately 30l.2 m2 (7.8-m head 

rope length x 1.3 m'sec-1 tow speed x 60 sec"nin-1 x 5 min tow 

duration). These estir:lates of area swept assume that the tOtv speed 

relative to the water is the same as the to.·] speed relative to the 

bottom. The parallel tows were begun simult;tneollsly with the large 

trawl vessel located 100 to 150 m ahead of the small trawl vessel. 

All fish caught t ... ere identified to species and counted. The 

total lengths (TL) of whHe perch; striped bass, anrl Atla1l.tic tomcod 

were r.lC3sured to the nearest millimeter. The catches of striped b3SS 

were very low during the study period (only 2'/ young-oE- the- ye::tr were 

collected); therefore only the catches of Atlantic tomcod (all ages 

cOf.lbined) and white perch in the two trai~ls could be analyzed 

statistically. White perch were furt~er separat~d into two a3e 

categories, young-of-the-year versus yearling and older, to compare the 

length frequencies of fish caught in the two trawls and evaluate any 

differences in size selectivity. 
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SECTION IV 

RESULTS AND DISCUSSro~ 

A. COHPARISONS OF OVERALL CATCH EFFECTIVENESS 

Catches from the two trawls were comp3red to determine if the 

small trawl catch was as good or better than the lar~e tral"l catch 

(answer to question 2, Figure II-l). Differences in total catch were 

observeci and these differences appeared to be influenceci by at least 

three variables: fish size, fish species, and sampling depth. To check 

for the relationship of fish size to differences in relative 

effectiveness of the two trawls, white perch were scparateci into two age 

classes, young -of -the-year versus yearling anci older. The differences 

among the catch totals l-1ere analyzed using a three dimensional [trawl, 

depth, and fish cate~ory (age and species)] contIngency table (Sokql and 

Rohlf 1969). 

The trawl x depth x fish interaction was highly significant 

(Figure IV-I). In deep water, the large trawl caught greater nu~bers of 

all species than the small trald. In shallow water, the large trat'li 

caught more young-of-the-year white perch. The Hmall trawl caught more 

yearling and older white perch and the two gear caught cOMparable 

numbers of Atlantic to~cod (Table IV-I). Therefor.e, the answer to study 

question 2 (relative catch effectiveness - see Figure 11-1), is neit~er 

a clear yes or no for those species analyzed- Rather, the answer 

differs among species and the depth of the sampling site. 

B. COHPARISONS OF L~~GTH FR~QUENCY DISTRlf3UTIONS 

In order to determine whether the differences in catch totals 

were also associated Iyith any evicience of differenti!'!l size selectivity 

by the two trawls (question 3, Figure II-I), length frequency data were 

analyzed and co~p3rcd.· The length frequency distribution for each fish 

category x depth x trawl combination arc presented in the Figures IV-2, 

IV-3) <lnd IV-4, but only the saMples for youn~-()f-tl,e-year white perch 

(from both deep anci sha11o\-1 sites) and year1in'~ and older \-lhite perch 

----------------------------------------------=~~~~.~~~------------------.------
IV-l 



~----------~~~------
(from shallow sites only) were large enough (Sakal and ~ohlf 1961) to 

warrant a statistical analysis of the differences in mean length. The 

other fish species, fish age, and sample depth comhina t tons are 

discussej qualitatively. 
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Figure IV-i. Catch Totals for Sl!1all and Large Trawls in Deep and 
Shallow Water Samplin~ Sites, Hudson River Estuary, 
~ovembcr-Decemher 1979 (Trawl X Depth X Fish Interaction: 
X2(2) ~ 490.756; p« 0.005) 
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Table IV-l 

Examination of Differences in Catch Totals at Shallow l-later 
Sa~pling Sites, Hudson River Estuary, Novemher~December 1979 

Young-of-the-Year 
White Perch 

Small Trawl 

635 
2 

X(1) 
::: 9.390; 

704 

large Trawl 

749 
p<0.005 

406 Yearling and Older 
White Perch 

X2 = 80.004; p«0.005 
(1 ) 

140 122 
X2 ::: 1. 237; 0.50>p>0.25 
(l) 

Atlantic Tomcod 
(all ages combined) 

1. Atlantic Tomcod (all ages combined) 

There were no obvious differences in the size frequency 

distribution of Atlantic tomcod cau3~t by the two trawls. In deep 

water, each tra\vl caught similarly sized tomcod (Figure IV-2). In 

shallow water, no tomcod over approxil'1ately 190 1'1m (TL) were caught by 

the small trawl. This result probably reflects the relatively low 

abundance of tomcod in shallow water during the study period rather than 

size selectivity since few large tomcod were caught in the large trawl. 

2. Yearling and Older ~hite Perch 

In deep water, the small trawl appcar('ci to catch fewer lar~e 

white percl, than the large trawl (Figure IV-3). HOIvever, since the 

sample sizes did not permit a statistical analYSis, this apparent 

rlifference may not be real. In shallow watcrp catches of yearling and 

older white perch were sufficiently large in both trawls such that size 

differences could be testerl. The results of at-test (Appenrlix Tahle 

C-I) shOi.,ed the means to be significantly different. An exanination of 

the third (skewness) 'In'i fourth (kllrtosis) mor.Jents (T~ble IV-2) for t}~e 
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Table IV-2 

Mo~ent Statistics for Length Frequency Distributions of Yearling and 
Older White Perch Collected at Shallow «10 ~) SBmpling Sites, 

Hudson River ~stuary, November-December 197q 

Statistic Large Trawl Small Trawl 

Mean 147.26 150.20 
Standard Deviation 24.92 23.74 
Skevmess 1.12 0.60 
Kurtosis 1.13 -0.24 

length frequency distributions dernonstratcrl that the small trawl caught 

more of the larger fish th3n did the largo traul. The length frequency 

dist ribution of the small trawl catch was also less skewed and r:\o:::e 

platykurtotic than the length frequency distribution of the large trawl 

catch (Table IV-2). 

3. Young-of-the-Year White Perch 

The catches of young-of-the-year white perch were large in 

both trawls at both sampling depths so a 2-way analysis of variance 

(Appendix T3.ble C-2) was used to compare tl-te length frequency 

distributions. The gear x depth inter.action and the gear m"l1n effect 

were not significant (p) 0.05). The depth r.!;ti.n affect 1"8S si~nificBnt; 

i. e., the mean lengths of fish collected in both tral"ls at the shallow 

sites (71.3 mr.! TL) were grenter thBn the mean len~ths of fish collected 

in both trawls at the deep \"ater sites (69.7 l'lm TL). These results 

suggest th:tt the larger young-of-tl-te-ye~r white perch lolere distributed 

closer to shore during the November-December 1979 study perior]. The 

length frequency distributions (Figllre IV-4) and the moment statistic!> 

(Table IV-3) indicate, ho\~ever, that there were no differences in the 

size selectivities of the two trawls for youn~-of-the-year white perch. 

IV-7 
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Table IV-3 

Moment Statistics for Len~th Frequency Distri l-H1tions of Young-of-the
Year ~hite Perch Collected at Shallow «10 tl) and Deep (>10 m) 

Sampling Sites, Hudson River Estuary, November-December-1979 

Sampling 
Site Small Trav/l Large Trawl 

Shallow 
Mean 71. 53 71.20 
Standard Deviation 9.26 9.35 
Skewness 0.38 0.15 
Kurtosis 0.62 -0.24 

Deep 
r~ean 69.56 60.72 
Standard Deviation 9.38 9.10 
Skewness 0.19 0.07 
Kurtosis 0.21 0.61 

Thus, the anS\ver to study question 3 (size selectivity - see 

Figure II-I), also differ.s aoong species and u3e groups anrl is again 

nei ther a clear yes or 10 for those species an:tlyzed. [<'or Atlantic 

tomcod (all ages) and young-of-the-year white perch, the two trawls dirl 

not exhibit differences in size selectivity_ For yearling and older 

white perch, however, size selectivity differences were apparent between 

the two gear, blJt the direction of the size selectivity differences 

varied depending upon the depth where the fish were collected. 
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APPENDIX A 

White Perch and Atlantic Tomcod 
Catch Data 

Definitions of codes appearing in this Appendix are as follows: 

GEAR: 17 = 12 FOOT TRY TRAWL 
01+04 = IRT (COD END AND COD END COVER CATCHES COMBINED) 

USE_CODE: 1 = NO SAMPLING PROBLEMS ENCOUNTERED 

TC: 79 = 12 FOOT TRY TRAWL SURVEY 
13 = INTERREGIONAL BOTTOM TRAWL (rRT) SURVEY 

SAMPLE: FIELD COLLECTION SAMPLE NUMBER 

DATE: MONTH, DAY AND YEAR THE SAMPLE WAS COLLECTED 

TIME: TIME OF DAY GEAR WAS DEPLOYED (USING 24 HOUR CLOCK) 

RIV_MIlE: RIVER MILE WHERE SAMPLE WAS COLlECTED 

SITE: SIDE OF RIVER WHERE SAMPLE WAS COLLECTED 
(1=WEST, 2=CENTER, 3=EAST) 

TOW_OUR: TOW DURATION (AMOUNT OF TIME GEAR WAS DEPLOYED, IN MINUTES) 

TOW_SPD: SPEED THAT GEAR WAS TOWED RELATIVE TO WATER (METERS/SEC) 

SAM_DPTH: DEPTH WHERE SAMPLE WAS COLLECTED (IN FEET) 

LC1_CT: TOTAL # OF FISH CAUGHT IN LENGTH CLASS 1 (0 TO DIV_l) 

lC2_CT: TOTAL i OF FISH CAUGHT IN LENGTH CLASS 2 (DIV_1+1MM TO 150 MM) 

lC3_CT: TOTAL # OF FISH CAUGHT IN LENGTH CLASS 3 (151MM TO 250MM) 

lC4_CT: TOTAL fi OF FISH CAUGHT IN LENGTli CLASS 4 (251MM+) 

TOTAl_CT: TOTAL! OF FISH CAUGHT IN SAMPLE 

A-l aolence aervlcOQ dllvhtlon 



Table A-I ~ 
Catch Data for White Perch Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 

Trawls (in water <10 m), Hudson River Estuary, 1979 
\ : 

WEEK OF 11/'/79 TO 11/9/79 

i GEAR US~CODE TC SAMPLE DATE TIME RIV_MILE SITE DURATION TOW_SPD SAM_DPTK LC1_CT LC2_CT LC3_CT lC4_CT TOTAl_CT 
I I TRY 1 79 1 11/05/79 13 14 39 1 10 1.5 12 15 6 1 II 22 I 
I 01+04 IRT .1 13 588 11/05179 13 12 39 1 5 1.3 10 0 II 0 () 0 

TRY 1 79 2 11/05179 13 44 39 2 10 1.5 35 6 () 0 II 6 
01+04 IRT 1 13 589 11/05179 13 42 39 2 5 1.3 3D 56 10 11 II 77 

TRY 1 79 6 111'05/79 16 03 42 1 10 1.5 20 18 6 5 0 29 
01+04 IRT 1 13 593 111'05/79 16 00 42 1 5 1.3 20 16 7 2 0 25 

TRY 1 79 8 111'06179 9 45 43 1 10 1.5 30 4 1 1 0 6 
01+04 IRT 1 13 594 11/06179 9 OS 43 1 5 1.3 30 30 4 2 0 36 

I.; 
TRY 1 79 9 111'06179 10 17 43 3 10 1.5 20 1 2 0 0 3 

01+04 IRT 1 13 595 111'06179 10 15 43 3 5 1.3 15 0 0 0 0 0 
TRY 1 79 16 11/061'79 15 07 54 3 10 1.5 30 28 10 4 0 42 

01+04 IRT 1 13 603 11/06179 15 05 !".!t 3 5 1.3 30 19 14 5 a 38 
i··; TRY 1 79 27 11/0e179 13 00 57 1 10 1.5 20 26 0 0 0 26 
: I :r Ol+OIt IRY 1 13 614 11/0/11'79 12 55 57 1 5 1.3 15 0 II 0 0 0 
Ii , i UY 1 79 25 11/081'79 12 112 59 3 10 1.5 30 1 9 4 II 14 

N 01+04 IRT 1 13 612 lUOan9 12 01 59 3 5 1.3 25 1 0 II 0 1 
TRY 1 79 23 11.'0(.\179 10 25 61 2 10 1.5 30 7 3 2 0 12 

01+04 IRT 1 13 610 11/08179 10 2'/ 61 2 5 1.3 30 0 1 1 0 2 
TRY 1 79 38 11/09n9 13 15 29 1 10 1.5 20 51) 12 23 III 65 

01+04 IRT 1 13 625 11/09179 13 14 29 1 5 1.3 20 15 .2 11 iii 28 
TRY II 79 39 111'0-;n9 13 't3 29 2 fo 1.5 30 8 1 CI 0 9 

U+QI,) IRT 1 13 626 111'0')1'79 13 41 29 2 5 1.3 30 9 (I 0 (I 9 
TRY 1 H 40 1V:l?n9 14 10 29 3 10 l.S 30 4 1 1 t:I 6 

Cl +010 IRT 1 13 627 111'09/79 l't 07 29 3 5 1.3 25 5 2 a \) 1 
TRY 1 79 37 11/09/79 12 47 31 1 :0 1.5 25 13 4 0 0 17 

01+04 IRT 1 l3 624 11/091'79 12 45 31 1 .5 1.3 25 SO 1 0 0 3: 
TRY 1 79 35 111'091'79 10 r,: 31 :; 10 1.5 3C 2 0 0 D 2 

01+04 IRT 1 13 622 111'091'79 10 37 31 3 5 1.3 20 0 0 0 0 0 

" TRY 1 79 34 11/091'79 10 14 33 .. 10 1.5 25 13 7 0 0 20 .. 
0 01+04 Ir.T 1 13 621 11/C9n9 10 10 33 3 5 1.3 25 24 2 0 0 26 - TRY 1 79 32 11/091'79 9 10 35 3 10 1.5 8 2 11 35 0 48 
~ 
::J 01+04 IRT 1 13 619 111'091'79 9 06 35 3 5 1.3 11 0 0 1 II 1 

0 TRY 1 79 30 11/091'79 8 10 37 2 10 1.5 25 11 1 0 o . 12 

\. ~ 01+04 IRT 1 13 617 11/091'79 8 10 37 2 5 1.3 30 27 1 1 0 29 
TRY 1 79 31 111'09/79 8 45 37 3 10 1.5 10 0 2 7 0 9 

! " 01+04 IRT 1 13 618 111'09/79 8 42 37 3 5 1.3 11 0 a 1 0 1 

= "II « 
n 
i1i 
g, 

Q. 

<' 
GI.l 

0 
::J 

..• 



> 
I 
w 

~ 
a 
i 
:I 
C'i 

" = Qi 
~ a c 
(,') 

ll. -~ 
~ 

0 
:I 

Table A-2 

Catch Data for White Perch Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water <10 m), Hudson River Estuary, 1979 

WEEK OF 11/19/79 TO 11/23/79 

GEAR USE_CODE TC SAMPLE DATE TIME RIV_MllE SITE DURATION TOW_SPD SAM_DPTH LCl_CT LC2_CT LC3_CT LC4_CT TDTAl_CT 

TRY 1 79 41 lUl9/79 7 45 39 1 10 1.5 15 23 75 43 0 141 
01+04 IRT 1 13 628 11/19/79 7 43 39 1 5 1.3 10 0 0 0 I) 0 

TRY 1 79 42 11/19/79 & 25 39 2 10 1.5 30 103 16 8 0 127 
01+04 IRT 1 13 629 11/19/19 8 19 39 2 5 1.3 30 . 38 9 6 0 53 

TRY 1 79 46 11/19/79 11 15 42 1 10 1.5 25 8 5 5 0 13 
01+04 tRT 1 13 6H 111'19179 11 15 42 1 5 1.3 20 7 2 18 0 27 

TRY 1 79 47 11/19/79 11 45 43 1 10 1.5 30 0 1 1 0 2 
01+04 IRT 1 13 634 11/1·9/79 11 40 43 1 5 1.3 30 34 9 4 0 47 

TRY 1 79 48 11/19/79 12 20 43 3 10 1.5 15 46 63 1\ 0 113 
01+04 IRT 1 13 635 11/19/79 12 15 43 3 5 1.3 15 0 1 0 0 1 

TRY 1 79 55 11/19/79 16 30 54 3 10 1.5 25 3 0 0 0 3 
01+04 IRT 1 13 642 11/19/79 16 25 54 3 5 1.3 30 47 23 2 0 72 

TRY 1 79 58 lU20/79 9 45 57 1 10 1.5 15 6 16 3 0 2S 
01+04 IRT 1 13 645 lI/20/79 9 45 57 1 5 1.3 15 0 1 0 0 1 

TRY 1 79 60 11/20/79 10 35 59 3 10 1.5 25 3 3 2 0 3 
01+04 IRT 1 13 647 11/20/79 10 30 59 3 5 1.3 25 10 18 7 0 35 

TRY 1 79 61 11/20/79 11 05 61 2 10 1.5 30 3 4 0 0 7 
01+04 IRT 1 13 648 lI/20/79 11 00 61 2 5 1.3 30 22 14 5 0 41 

TRY 1 79 76 1I/21/79 11 50 29 1 10 1.5 15 16 12 39 0 67 
01+04 IRT 1 13 663 11/21/79 11 46 29 1 5 1.3 20 7 0 19 0 26 

TRY 1 79 77 U/21/7') 12 20 29 2 10 ],,5 25 1 0 2 0 l 
Cl+\)4 IRY 1 13 6611 11/21/79 12 17 29 2 5 1.3 30 3 0 0 0 l 

TRY 1 79 7S 11/2U79 12 CJ5 29 :5 10 1.5 30 a 2 1 0 U 
01+04 IU 1 13 665 11/21/79 12 45 29 :5 5 1.3 2S 0 0 1 0 1 

TRY 1. 79 i5 11121179 11 20 :31 1 10 1.5 25 60 0 2 0 62 
Ol+C4 In 1 13 652 11/21/79 11 20 31 1 5 1.3 25 1 C ~ :l 1 

':R'f 1 . 79" 73 11/21/79 1: 32 31 ::I 1:: 1.5 :5 'I 11 23 () 41 
01+04 IRl' 1 13 660 11/21/79 10 3() :n 3 5 1.3 20 1 1 5 0 ., 

TRY 1 79 72 11/21/79 10 05 33 3 lI) 1.5 25 10 4 3 0 17 
01+04 IRT 1 13 659 11/21/79 10 05 33 3 5 1.3 25 3 0 3 0 6 

TRY 1 79 70 11121/79 9 08 35 3 10 1.5 10 0 5 10 0 15 
01+04 IRT 1 13 657 11/21/79 9 05 35 3 5 1.3 11 0 0 0 0 0 

TRY 1 79 68 11/21/79 8 10 37 2 10 1.5 25 6 0 1 0 7 
01+04 IRT 1 13 655 11/21/79 8 00 37 2 5 1.3 30 44 6 4 0 54 

TRY 1 79 .. 69 11121/79 8 40 37 3 10 1.5 11 Z 8 2 0 12 
01+04 IRT 1 13 656 111'21179 8 35 37 3 5 1.3 11 0 0 0 0 0 
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Table A-3 

Catch Data for White Perch Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water <10 m), Hudson River Estuary, 1979 

WEEK OF 12/3/79 TO 12/7/79 

GEAR USE-CODE TC SAMPLE DATE TIME RIV_MIlE SITE DURATIOH TOW_SPD SAM_DPTH lCl_CT LC2_CT lCl_CT lC4_CT TOTAl_CT 

TRY 1 79 79 12/03/19 13 08 39 1 10 1.5 10 1 0 0 0 , 1 
01+04 IRT 1 13 666 12/03/19 13 00 39 1 5 1.3 10 0 0 c 0 0 

TRY 1 79 80 12/03/19 13 28 39 2 10 1.5 35 36 15 0 0 51 
01+04 IRT 1 13 667 12/03/19 13 25 39 2 5 1.3 30 104 40 14 0 158 

TRY 1 79 92 lU04/79 12 37 29 1 10 1.5 18 5 1 3 0 9 
01+04 IRT 1 13 679 12/04/79 12 40 29 1 5 1.~ 20 6 1 0 0 7 

TRY 1 79 93 12/0'./19 13 00 29 2 10 1.!) 30 13 0 0 0 13 
01+04 IRT 1 13 680 12/04/79 13 00 29 2 5 1.3 3D 2 1 0 0 3 

TRY 1 79 9(, 12/0(./19 13 20 29 3 10 1.5 20 14 1 3 0 18 
01+04 IRT 1 13 681 lU04/79 lJ 30 29 3 5 1.3 25 0 0 1 0 1 

TRY 1 79 91 12/04/79 12 22 31 1 10 1.5 30 0 0 0 0 0 
01+04 IRT 1 13 678 lU04/79 12 20 31 1 5 1.3 25 5 3 0 0 8 

TRY 1 79 89 12/04/19 11 38 :n 3 10 1.5 17 15 21 9 0 45 
01+04 IRT 1 13 676 12/04/19 11 35 31 3 5 1.3 20 3 4 0 0 7 

TRY 1 79 88 12/04/79 11 12 33 3 10 1.5 22 12 16 14 0 42 
01+04 IRT 1 13 675 lU:l4/19 11 05 33 3 5 1.3 25 12 11 10 0 33 

TRY 1 79 86 12/:14/19 10 20 35 3 10 1.5 10 2 8 21 0 31 
01+04 IRT 1 13 67J 12/()4/19 10 20 35 3 5 1.3 11 0 0 0 0 D 

TRY 1 79 84 12/04/79 <)I 25 37 2 10 1.5 3D U 3 1 0 15 

01+04 IU 1 13 671 12/::4/19 9 22 37 2 5 :'.3 31) n 44 4 0 139 
TRY 1 79 85 12/::4/79 9 48 37 :) .10 1.5 11 16 22 20 I) 58 

01+04 IRT 1 13 672 12/0'1/79 9 55 37 3 5 1.3 11 2 0 5 0 7 
TRY 1 79 95 lU~5/19 12 43 42 1 10 1.5 20 3 3 2 0 8 

01t04 1RT 1 13 M2 lUC'S/!9 12 46 42 1 5 1.~ 20 0 4 5 0 9 

TRY 1 79 % lUeS/79 13 ~4 43 1 10 1.5 30 3 2 0 0 5 
01+04 IRT 1 13 - !>83 lU05/19 13 00 43 1 5 1.3 30 36 2 2 0 34 

TRY 1 79 97 lU05.t79 13 28 43 3 10 1.5 15 1 1 0 0 2 
01+04 IRT 1 13 684 lU05/79 13 25 43 3 5 1.3 15 0 2 0 0 2 

TRY 1 79 109 lU06/79 13 50 59 3 10 1.5 25 8 4 0 0 12· 

01+04 IRT 1 13 696 lU06/79 13 50 59 3 5 1.3 25 0 1 0 0 1 
TRY 1 79 103 lU06/79 13 32 61 2 10 1.5 30 1 0 0 0 1 

01+04 IRT 1 13 695 lU06/79 13 25 61 2 5 1.3 30 22 6 2 0 30 
TRY 1 79 113 12/07/79 12 21 54 3 10 1.5 30 0 1 0 0 1 

01+04 IRT 1 13 702 lU07/79 12 15 54 3 5 1.3 30 14 1 2 0 17 
TRY 1 79 115 121'01/79 13 03 57 1 10 1.5 20 D 0 0 0 0 

01+04 IRT 1 13 697 121'01/79 13 00 57 1 5 1.3 15 9 3 1 0 13 
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Table A-4 

Catch Data for White Perch Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water ~10 m), Hudson River Estuary, 1979 

WEEK OF 11/5/79 TO 11/9/79 

GEAR USE_CODE TC SAMPLE DATE TIME RIV_MILE SITE DURATION TOIoCSPD SAM_DPTH t.Cl_CT LCCCT LC3_CT LC43T TOTA.L3T 

• TRY 1 79 :5 11/05/79 14 33 39 3 10 .1.5 65 0 III 0 III 0 
01+04 IRT 1 13 590 11/05/79 H 30 39 3 5 1.3 75 11 2 1 III H 

TRY 1 79 4 11/05//9 15 06 41 2 10 1.5 45 1 0 0 III 1 
01+04 IRT 1 13 591 11/05/19 15 05 41 2 5 1.3 45 16 0 III I) 16 

TRY 1 79 5 11/05/79 15 39 42 3 10 1.5 45 1 0 I) 0 1 
01+04 IRT 1 13 592 11/05/79 15 36 42 3 5 1.3 50 1 0 0 0 1 

TRY 1 79 11 11/06/79 11 IS 44 1 10 1.5 35 28 0 3 0 31 
01+04 IRT 1 13 597 11/.06/79 11 13 (,4 1 5 1.3 45 32 1 0 0 31 

TRY 1 79 10 11/06/79 10 43 44 2 10 1.5 70 0 0 0 0 I) 

01+04 IRT 1 13 596 11/06/19 10 40 44 2 5 1.3 75 9 0 0 0 9 
TRY 1 79 13 11/06/1'1 13 OS 48 3 10 1.5 40 10 1 1 0 12 

01+04 IRT 1 13 600 11/06/19 13 02 48 3 5 1.3 45 40 14 5 0 59 
TRY 1 79 14 11/0&/19 13 38 49 1 10 1.5 80 1 0 I) 0 . 1 

01+04 IRT 1 13 601 11/06/79 13 32 49 1 5 1.3 80 0 0 0 0 0 

TRY 1 79 15 1l/C6/79 15 47 54 2 10 1.5 50 0 0 0 0 0 
01+04 IRT 1 13 602 11106/79 15 43 54 2 5 1.3 60 3 0 1 0 4 

TRY 1. 7'1 22 11/07/79 14 05 63 2 10 1.5 45 28 2 III I) 3D 
01+04 IRT ! 13 609 11/07/79 14 00 63 2 5 L3 45 25 ". 2 CI 31 

TRY ! 79 21 !l/07/79 13 36 65 2 10 ~.5 55 18 2 0 II 20 
01+04 IRT 1 n 6/)8 11/07/79 13 32 65 2 5 :'.3 Ifi,~ 23 31 C C 26 

TRY 1 79 20 11/01/79 12 57 66 2 lC 1.5 50 0 2 0 0 2 
OHC4 I~T 1 13 607 11/01/79 12 55 66 2 5 1.3 60 5 5 1 0 13 

TRY 1 79 19 11/01/79 12 26 67 2 10 1.5 40 7 5 1 0 13 
01+0', 11<1 1 13 606 11107/79 12 22 67 2 5 1.3 45 4:1: 10 :5 0 55 

T~Y 1 79 18 11/07/79 1: 52 72 2 10 1.5 55 :2 :2 0 I) ~ 

01+04 aT I 13 605 11/01/79 1: 5:: 72 :2 5 1.3 50 IS ;: c: C 10 
TRY 1 79 17 11/07/79 11 19 74 2. 10 1.5 6:1 1 ~ 0 ;) 1 

01+04 IRT 1 13 604 11/01/79 11 16 74 2 5 1.3 60 3 If 0 () 7 
TRY 1 79 29 11/08/19 13 55 55 3 10 1.5 45 1 0 0 0 1 

01+04 IRT 1 13 616 11/08/19 13 50 55 3 5 1.3 45 3 1 0 0 If 

TRY 1 79 28 11/08/19 13 30 57 2 10 1.5 35 5 1 0 0 6 
O!+G~ IRT 1 13 615 11/08/19 13 24 57 2 5 1.3 35 29 7 2' 0 38 

TRY 1 79 36 11/09/19 11 38 31 2 10 1.5 30 6S 1 0 0 66 
01+04 IRT 1 13 623 11/09/79 11 40 31 2 S 1.3 35 13 0 0 0 13 

TRY 1 79. 33 11/09/79 9 45 n 2 10 1.5 3S 0 0 0 0 0 

Ol+O~ IRT 1 13 620 11/09/79 9 40 33 2 S 1.3 40 23 0 0 0 23 
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Table A-S 

Catch Data for White Perch Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water ~lO m), Hudson River Estuary, 1979 

weEK OF 11/19/79 TO 11/23/79 

GEAR USE_CODE TC SAMPLE DIITE TIME RIV_MILE SITE DURATION TOW_SPD SAM_DPTH lCl_CT LC2_CT LC3_CT LC4_CT TOTAl_Ci 

. TRY 1 79 43 11119179 9 00 39 3 10 .1.5 70 20 0 0 0 20 
111+04 IRT 1 13 630 11119179 8 55 39 3 5 1.3 75 94 3 4 0 101 

TRY 1 79 44 11/19179 10 07 41 2 10 1.5 45 8 4 0 0 12 
01+04 IRT 1 13 631 11/19179 10 00 41 2 5 1.3 45 202 7 0 0 209 

TRY 1 79 45 11/19179 10 50 42 3 10 1.5 50 2 2 0 0 4 
01+04 lRT 1 13 632 11119179 10 45 42 3 5 1.3 50 11 1 1 0 13 

TRY 1 79 50 11119179 14 00 44 1 10 1.5 45 29 5 4 0 38 
01+04 IRT 1 13 637 111\9179 13 55 44 1 5 1.3 45 57 15 3 0 75 

TRY 1 79 49 11/19179 12 55 44 2 ID 1.5 70 5 1 0 0 6 
01+04 IRT 1 13 636 11/19179 12 50 44 . 2 5 1.3 75 13 0 1 0 14 

TRY 1 79 52 11/1917') 15 05 48 3 10 1.5 45 9 1 0 0 10 
01+04 IRT 1 13 639 11/19179 15 00 48 3 5 1.3 45 34 7 4 0 45 

TRY 1 79 53 11/19179 15 :so 49 1 10 1.5 75 3 1 0 0 4 
01+04 lRT 1 13 640 11119179 15 37 49 1 5 1.3 ao 19 6 0 0 2S 

TRY 1 79 54 11119179 16 10 54 2 10 1.5 55 6 1 0 0 7 
1:11+04 IRT 1 13 641 11/1917 9 H 05 54 2 5 1.3 60 35 1 Q 0 36 

TRY 1 79 56 11/20179 8 55 55 3 10 1.5 40 49 7 2 a 58 
nt-04 IRT 1 13 643 11/2017 9 8 50 55 3 5 1.3 45 70 11 6 0 87 

TRY 1 79 57 11120179 9 22 57 2 U 1.5 35 28 11 ~ 0 U 
UHf, IRT 1 13 644 11/20/19 9 ;>0 57 2 5 1.3 35 25 S 1 0 32 

TRY 1 19 62 . 11/20/79 11 30 63 2 10 1.5 40 8 1 0 0 <; 

CI].+04 IRY 1 13 649 11/20/7<; 11 25 63 :2 5 1.3 45 19 ~ ::I (l ?~ 

Tn)' 1 79 63 11/20/19 11 57 65 2 10 1.5 55 6 C ii :t 6 
01+04 IRT 1 13 650 11120/79 11 55 65 2 5 1.3 60 19 3 1 t) 23 

TRY 1 79 64 11/20179 12 30 66 2 10 1.5 60 1 0 0 C 1 
01+04 If<T 1 13 651 11/20179 12 25 66 2 5 1.3 60 22 6 2 0 30 

TRY 1 . 79 65 11/20/79 12 52 67 2 10 1.5 45 28 5 0 0 3l 
01+04 IRT 1 13 652 11/20179 12 50 67 2 5 1.3 45 45 6 5 0 56 

TRY 1 79 66 11/20179 13 25 72 2 10 1.5 50 3 4 0 0 7 
01+04 IRT 1 13 653 11/20/79 13 21 72 2 5 1.3 50 3 5 1 a 9 

TRY 1 79 67 11/20/79 14 00 74 2 10 1.5 60 1 0 0 0 1 
01+04 IRT 1 13 654 11120/79 13 50 74 2 5 1.3 60 2 0 0 0 2 

TRY 1 79 74 11121/79 10 55 31 2 10 1.5 35 6 0 0 0 6 
01+04 IRT 1 13 661 11121/79 10 50 31 2 5 1.3 3S 2 0 2 0 4 

TRY 1 79 71 11/21/79 9 30 33 2 10 1.5 40 15 1 0 0 16 
01+04 IRT 1 13 658 11.1211"79 9 30 33 2 5 1.3 40 29 5 5 0 39 
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Table A-6 

Catch Data for White Perch Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water ~10 m), Hudson River Estuary, 1979 

WEEK OF 12'3'79 TO 12'7/79 

GEAR USE_CODE TC SMtPlE DATE TIME RIV_MILE SITE DURATION TOW_SPD SAM_DPTN LCl_CT L'2_CT LC3_CT LC4_CT TOTAL_CT 

TRY 1 79 81 12/0309 14 15 39 3 10 1.5 70 0 I) 0 0 0 
01+04 IRT 1 13 668 12/0309 14 05 39 3 5 1.3 75 20 1 1 0 22 

TRY 1 79 82 12lU309 14 (13 41 2 10 1.5 45 1 0 II 0 1 
01+04 IRT 1 13 H9 12103/79 14 40 41 2 5 1.3 45 17 0 1 0 13 

TRY 1 79 83 12/03/79 15 16 42 3 10 1.5 50 1 1 0 0 2 
01+04 IRT 1 13 670 121'0309 15 15 42 3 5 1.3 50 6 6 3 0 15 

TRY 1 79 90 12/04/79 11 59 31 2 10 1.5. 40 14 0 0 0 14 
01+0" IRT 1 13 677 12/0V79 11 55 31 2 5 1.3 35 4 1 1 0 6 

TRY 1 79 87 121'04/79 10 45 33 2 10 1.5 42 .. 0 0 0 4 
01+lJ4 IR'I' 1 13 67~ 12/0(./79 10 .. 0 33 2 5 1.3 40 12 2 0 0 . 14 

TRY 1 79 99 12/05/79 14 20 44 1 10 1.5 45 9 11 5 0 2S 
01+04 IRT 1 13 686 12/05179 14 20 44 1 5 1.3 45 8 5 0 0 13 

TP.Y 1 79 98 12.105/79 13 52 44 2 10 1.5 75 II) 0 0 0 0 
11+04 IRT 1 13 685 12/05/19 13 50 44 2 5 1.3 75 0 1 1 0 2 

TRY 1 79 101 12/'J5/79 15 31 48 3 10 1..5 45 1 3 0 II 4 
Cl1+Cl4 11o:T 1 n 688 12/1)5/19 15 30 48 3> 5 1.3 45 26 9 .. 4) 19 

TRY 1 79 107 I2IOI)I'H 13 D6 U :2 10 1.5 45 :2 2 1 0 5 
Olt04 IRT 1 13 694 12l0{'179 n 00 63 2 5 1.3 45 .3 1 C/ 0 4 

TRV 1 19 10(, 12106179 12 45 65 2 10 1.5 60 2 0 0 0 2 
C1~04 IRT 1 13 693 121'06179 12 40 65 2 5 1.3 60 5 1 1 () 7 

TRY 1. H 105 12106/79 12 22 .66 2 10 1.5 60 2 11 I) (I 2 
~I+C4 IRf ;.: 1] 6S2 X2/CUi'} 12 2:: 66 2 5 1.3 6tl 7 1 D 0 3 

TRY . H -1 :4 12/06179 11 57 67 2 10 1.5 5; 0 0 1 0 1. .. 
01+04 IRT 1 13 691 12/06179 11 55 67 2 5 1.3 45 3> 2 0 0 ~ 

TRY 1 79 , 103 12/06179 11 25 72 2 10 1.5 55 ], 1 0 0 2 
01+04 IRT 1 13 690 12106179 11 21 72 2 5 1.3 50 5 2 1 0 a 

TRY 1 79 102 12/06/79 10 56 74 2 ID 1.5 60 0 1 0 I) 1 
01+04 IRT 1 13 689 12106179 ID 55 74 ·2 5 1.3 60 1 0 0 0 1 

TRY 1 79 110 12107/79 9 38 49 1 10 1.5 80 2 0 0 0 2 
01+04 IRT 1 13 700 12/07/79 9 35 49 1 5 1.3 80 1 1 0 0 2 

TRY 1 79 112 121'07/79 12 DO 54 2 10 1.5 60 2 0 0 0 2 
01+04 IRY 1 13 701 12107/79 12 00 54 2 S 1.3 60 1 /lI 2 0 3 

TRY 1 79 114 12/07/79 12 42 5S 3 10 1.5 45 5 2 0 0 7 
01+04 IRT 1 13 703 12107/79 12 40 55. 3 5 1.3 45 12 1 (I 0 13 

TRY 1 79 116 12101/79 13 17 57 2 10 1.5 3S 6 3 ). 0 10 
01+04 tRT 1 13 698 1210U79 13 15 57 Z 5 1.3 3S 64 6 0 0 70 
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Table A-7 

Catch Data for Atlantic Tomcod Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water <10 m), Hudson River Estuary, 1979 

WEEK OF 11/5/79 T~ 11/9/79 

GEAR USE_CODE TC SAMPLE DATE TIME RIV_MILE SITE DURATIO~ TOW_SPD SAM_DPTH lCl_CT LC2_CT LC3_CT LC4_CT TOTAL_Cl 

TRY 1 79 1 11/05/79 13 14 39 1 10 1.5 12 0 0 0 0 0 

131+04 XU 1 13 583 11/05/79 13 12 39 1 5 1.3 10 0 0 0 () 0 

TRY 1 79 2 11/05/19 13 4(, 3'J 2 10 1.5 35 1 0 0 0 1 

01+04 IRT 1 13 58? 11/C5/19 13 42 31 2 5 1.3 3D 11 0 0 0 11 

TRY 1 79 6 11/05/79 16 03 42 1 10 1.5 20 5 0 0 0 5 

01+04 IRT 1 13 593 11/05/19 16 00 42 1 5 1.3 20 1 0 0 0 1 

TRY 1 79 a 11/06/19 ? 45 (,3 1 10 1.5 30 10 0 0 0 10 

01+04 IRT 1 13 594 1}/06/79 9 05 43 1 5 1.3 30 9 0 0 0 9 

TRY 1 79 9 11/01)/79 10 17 43 3 10 1.5 20 0 0 0 0 0 

01+04 IRT 1 13 595 1l/06/79 10 15 43 3 5 1.3 15 0 0 0 0 0 

lRY 1 79 16 11/06/79 15 07 54 3 10 1.5 30 1 0 0 0 1 

01+04 IRT 1 13 603 1 l/06/19 15 05 54 3 5 1.3 30 2 0 0 0 2 

TRY 1 79 27 11/03/19 13 00 57 1 10 1.5 20 0 0 0 0 0 

01+04 IRT 1 13 614 11/C8/19 12 55 57 1 5 1.3 15 0 0 0 c 0 

TRY 1 79 25 11/0:V79 12 02 59 3 10 1.5 30 0 0 0 0 0 

01+04 IRY 1 13 612 11/0an9 12 01 59 3 5 1.3 25 0 0 0 0 0 

TRY ll. 79 23 11/08n9 10 25 61 2 10 1.5 30 0 0 0 0 0 

(11+04 In 1 13 610 11/08/79 10 24 61 2 5 1.3 30 1 0 0 0 1 

TRY 1 79 33 1}/C9/19 13 15 29 1 10 1.5 20 4 1 0 0 5 

01+04 lin' 1. n 625 11/t)9/j!9 U :4 29 1 5 1.3 2C l 0 Il (I 3 

tRY 1 79 39 11/09179 13 43 '29 2 10 1.5 30 11 D a 0 11 

01+~4 XU 1 13 626 11/09179 13 41 29 2 5 1.3 30 5 0 0 0 5 

TRY 1 79 40 11/09179 14 IO 29 3 Ie 1.5 30 2 0 0 0 2 
Ol+C4 IRY 1 n 627 11/09179 14 07 29 3 5 1.3 25 1 (I 0 0 1 

:'R'! 1 Hi- 37 ;,1/09179 12 47 3: 1 1:) 1.5 25 4 () 0 0 If 

Ol+n!t IRT 1 13 624 11/09179 12 45 . 3! 1 5 !'3 25 2 (l IJ G 2 

TRY 1 79 35 11/09179 10 41 31 3 10 1.5 30 8 C a a 8 

CI+O', IRT 1 13 622 11/09179 10 37 31 3 5 1.3 20 0 0 0 I) 0' 

TRY 1 79 34 11/09179 10 14 33 3 10 1.5 25 4 0 a 0 4 

01+04 IRT 1 13 621 11/09179 10 10 33 3 5 1.3 .25 0 0 0 13 0 

lRY 1 79 32 11/09/79 9 10 35 3 10 1.5 8 0 0 0 0 0 

01+04 IRT 1 13 619 11/09179 9 06 35 3 5 1.3 11 0 0 0 0 0 

TRY 1 79 30 11/09179 8 10 37 2 10 1.5 25 4 0 0 0 4 

Ol.D~ IU 1 13 617 11/09/79 8 10 37 2 5 1.3 30 2 0 0 0 2 

TRY 1 79 31 11/09179 8 45 37 3 10 1.5 10 0 0 0 0 0 

01+04 IU 1 11 618 11/09n9 8 42 31 l 5 1.3 11 0 0' 0 0 0 
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Table A-8 

Catch Data for Atlantic Tomcod Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water <10 m), Hudson River Estuary, 1979 

WEEK OF 11'19/79 TO 11'23/79 

GEAR USE_CODE TC SAMPLE DATE TIME RIV_MILE SITE DURATION TOW_SPD SAM_DPTH lCl_CT LC2_CT lC3_CT LC4_CT TOTAL_CT 

TRY 1 79 41 lU19/79 7 45 39 1 10 1.5 15 0 0 0 0 0 

01+04 IRT 1 13 628 11119/79 7 43 39 1 5 1.3 10 0 0 0 0 0 

TRY 1 79 42 lU19/79 8 25 39 2 10 1.5 30 0 0 0 0 0 

01+04 IRT 1 13 629 1Ul1/79 8 19 39 2 5 1.3 30 2 0 0 0 2 

TRY 1 79 46 11/19/79 11 15 42 1 10 1.5 25 6 0 0 0 6 

01+04 IRT 1 13 633 lU19/79 11 15 42 1 5 1.3 20 0 0 0 0 0 

TRY 1 79 47 11/19/79 11 45 (13 1 10 1.5 30 2 0 0 0 2 

01+04 IRT 1 13 634 11/19/79 11 40 43 1 5 1.3 30 it 0 0 0 4 

TRY 1 79 48 111"19/79 12 20 43 3 10 1.5 15 0 0 0 0 0 

01+04 lRT 1 13 635 11/19/19 12 15 43 3 5 1.3 15 0 0 0 0 0 

TRY 1 79 55 11119/19 16 30 54 3 10 1.5 25 1 0 0 0 1 

01+04 IRT 1 13 642 11/19/19 16 25 54 3 5 1.3 30 4 0 0 0 it 

TRY 1 79 58 11/20/79 9 45 57 1 10 1.5 15 0 0 0 0 0 

01+04 IRT 1 13 645 11/20/19 9 45 ;,7 1 5 }.3 15 0 0 0 0 0 

lRY 1 79 60 i.l,.~cn9 10 35 59 3 10 1.5 25 0 0 0 0 0 

01+(14 IRT 1 13 647 11/201'79 10 30 59 3 5 1.3 25 1 0 0 0 1 

TRY 1 79 61 11/211/79 11 C5 61 2 10 1.5 30 3 0 0 0 3 

Ol+~(t IRT 1 13 648 11/2'.:/79 11 CO 61 2 5 1.3 30 1 0 0 0 1 

-:-RV 1 79 7& l1/21/79 11 5:: 29 1 10 1.5 15 S 0 0 (I 8 

01+!)4 IRY 1 13 663 lU2!/79 11 ttlS 29 1 5 1.3 2D it 0 0 0 4 

'l'R'f 1 79 77 j1/21/79 12 2C 29 2 10 1.5 25 1 0 0 0 1 

01+1:4 IRT 1 13 664 11/2!n9 !2 17 29 2 5 1.3 30 5 0 1) 0 5 

TRY 1 79 7S 11/21/79 12 4S 29 :3 10 1.5 30 19 0 0 C 19 

01+1:4 IRT 1 13 .~6S 11/2:/79 ~2 45 29 3 5 1.3 25 1 0 0 0 i 

TRY 1 79 75 11/21.179 11 20 31 1 10 1.5 25 1 Cl 0 0 1 

01+04 IRT 1 13 662 11/21/79 11 20 31 1 5 1.3 25 0 0 0 0 0 

TRY 1 79 73 11/21.179 10 32 31 3 10 1.5 15 4 0 0 0 ~ 

01+04 lFo:T 1 13 660 11/21/79 10 30 31 3 5 1.3 20 0 0 0 0 0 

TRY 1 79 72 11/21/79 10 05 33 3 10 1.5 2S 8 0 0 0 8 

01+04 IRT 1 13 659 11/21.179 10 05 33 3 5 1.3 25 0 1 25 ~ 30 

TRY 1 79 70 11/21/79 9 03 35 3 10 1.5 10 0 0 0 0 0 

01+04 IRT 1 13 657 11/21/79 9 05 35 3 5 1.3 11 0 0 0 0 0 

TRY 1 79 68 11/21/79 8 10 37 2 10 1.5 25 1 0 0 0 1 

01+04 IRT 1 13 655 11/21/79 8 00 37 2 5 1.3 30 0 0 0 0 0 

TRY 1 79 69 11/21/79 8 40 37 3 10 1.5 11 0 0 0 0 0 

01+0" IRT 1 13 656 11/21/79 8 35 37 :5 5 1.3 11 0 0 0 0 0 
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Table A-9 

Catch Data for Atlantic Tomcod Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water <10 m), Hudson River Estuary. 1979 

WEEK OF 12/3/79 TO 12/1/79 

GEAR USE_CODE TC SAMPLE DATE TIME RIV_MILE SITE DURATION TOW_SPD SAM_DPTH LC1_CT LC2_CT LC3_CT LC4_CT TOTAL_tV 

TRY 1 79 79 12/03179 13 03 39 1 10 1.5 10 0 0 0 0 0 

01+04 IRT 1 13 666 12/03179 13 00 39 1 5 1.3 10 0 0 0 0 0 
TRY 1 79 80 12/03179 13 n 39 2 10 1.5 35 J 0 0 0 J 

01+04 IRT 1 13 667 12/03179 13 25 39 2 5 1.3 30 12 0 5 1 18 
Tr.Y 1 7'J 92 1210 ftl79 12 37 29 1 10 1.5 18 0 0 0 0 0 

0]+04 IRT 1 13 679 12/04/79 12 40 29 1 5 1.3 20 0 0 0 0 0 

TRY 1 79 93 12104179 13 00 29 2 10 1.5 30 . 6 0 0 0 6 
01+04 IRT 1 13 6eo 121114179 13 00 29 2 5 1.3 30 1 0 0 0 1 

TRY 1 79 94 12/04179 13 20 2') :5 10 1.5 20 9 0 0 0 9 
01+04 IRT 1 13 681 12/04179 13 30 29 3 5 1.3 25 0 0 0 0 0 

TRY 1 79 91 12/04179 12 22 31 1 10 1.5 30 0 0 0 () 0 
01+04 IRT 1 13 678 12104/79 12 20 31 1 5 1.3 25 0 0 0 (I 0 

TRY 1 7'J 89 1210(.179 11 33 ':1 3 10 1.5 17 2 0 0 0 2 
01+04 IRT 1 13 676 12104179 II 35 31 3 5 1.3 20 0 0 0 0 0 

my 1 79 88 12/04179 11 12 n 3 10 1.5 22 5 0 0 0 5 
01+04 IRT 1 13 675 12/04179 11 05 n '3 5 1.3 25 6 0 1 0 7 

TRY 1 79 86 12/04179 11) (';0 35 3 10 1.5 10 2 0 0 0 2 
01+:>4 IRT 1 13 on 12/114/79 10 20 35 3 5 1.3 11 G (I I'i ~ 0 

UY 1 79 84 12/0{.179 9 25 37 2 10 1.5 30 II 0 0 I) 0 
Dl+C4 IRT 1 13 671 12/fJ./79 'J 22 37 2 5 1.3 30 2 0 C 0 2 

TRY 1. 79 85 !21~(1179 9 48 37 3 10 ! .. S 11 (l 0 ~ a 0 
01+04 IRr 1 13 672 12/()',/7 9 9 55 37 3 '5 1'. .. 3 H 0 C () () 0 

TRY l i9 - )5 J.?/!l5/7'> 1;' t,;'I t,? 1 HI :'.5 20 ~ ~ 
~ (J c ~ 

01+04 IR7 1 13 632 121~5/79 1<: (,6 42 1 5 1.3 20 (I C :; a 0 

TRY 1 79 )6 12/05179 13 04 43 1 10 1.5 30 4 0 0 0 4 
01+04 IRT 1 13 683 12/05179 13 00 43 1 5 1.3 30 3 0 0 0 3 

TRY 1 79 97 12105179 13 28 43 3 10 1.5 15 0 0 0 0 0 
01+04 IRY 1 13 6&4 12l0!j/H 13 25 43 3 5 1.3 15 0 0 0 0 0 

TRY 1 79 109 12106179 13 50 59 3 10 1.5 25 0 0 0 0 0 
01+04 IRT 1 13 696 12/06179 13 50 59 3 5 1.3 25 0 0 0 0 0 

TRY 1 79 108 12106179 13 32 61 2 10 1.5 30 0 0 0 0 0 
01+04 IRT 1 13 695 12/06179 13 25 61 2 5 1.3 30 0 0 0 0 0 

TRY 1 79 113 12107/79 12 21 54 3 10 1.5 30 0 0 0 I) 0 
01+04 tRT 1 13 702 12/0]/79 12 15 54 3 5 1.3 30 2 0 I) 0 2 

TRY 1 79 115 12/0]/79 13 03 57 1 10 1.5 20 0 I) I) I) 0 
01+04 IRT 1 13 697 12/0]/79 13 00 57 1 S 1.3 15 0 0 I) 0 0 

~ 
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Table A-lO 

Catch Data for Atlantic Tomcod Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water >10 m), Hudson River Estuary, 1979 

WEEK OF 11/5/79 TO 11/9/79 

CE~P. USE_CODE TC SAMPLE DATE TIME RIV_MILE SITE DURATION TOW_SPD SAM_DPTH LC1_CT lC2_CT lC3_CT lC4_CT TOTAL_CT 

TRY 1 77 :5 11/05/79 14:33 39 3 1U 1.5 65 0 0 0 0 0 

01+04 IRT 1 13 590 11/05/79 14:30 39 3 5 1.3 75 7 0 0 0 7 
TRY 1 79 4 11/05/79 15:06 41 2 10 1.5 45 0 0 0 0 0 

01+04 IRT 1 13 591 11/05/79 15105 41 2 5 1.3 45 13 0 0 0 13 
TRY 1 79 5 11/05/79 15: 39 42 3 10 1.5 45 4 0 0 0 4 

01+0tt IRT 1 13 592 11/05/79 15: 36 42 3 5 1.3 50 7 0 0 0 7 
TRY 1 79 11 11/06/19 11: 16 " (, 1 10 1.5 35 - 10 0 0 0 10 

01+04 IRT 1 13 597 11/06/79 11:13 44 1 5 1.3 45 19 0 0 0 19 
TRY 1 79 10 11/06/19 10:43 44 2 10 1.5 70 1 0 0 0 1 

01+04 IRT 1 13 596 11/0(,/79 10: 40 44 2 5 1.3 75 16 0 0 0 16 
TRY 1 79 13 11/06/79 13: 05 48 3 10 1.5 40 0 0 0 0 0 

01+04 IRT 1 13 600 11/06/79 13:02 48 3 5 1.3 45 3 0 0 0 3 
TRY 1 79 14 11/06/79 13:38 G9 1 10 1.5 80 1 0 0 0 1 

01 +04 IRT 1 II 601 11/66/19 13:32 49 1 5 1.3 80 6 0 0 0 6 
TRY 1 79 15 11/1)6/79 15:47 54 2 10 1.5 50 0 0 0 0 0 

01+04 IRT 1 13 602 1l/C6/19 15:43 54 2 5 1.3 60 8 0 0 0 a 
TRY 1 79 22 11/1:7/79 14: 05 63 2 10 1.5 45 2 0 0 0 2 

01+04 IRT 1 13 609 11/07/79 14: CO 63 2 5 1.3 45 :I 0 0 0 0 

TRY 1 79 21 11/07/79 13: 36 65 2 10 1.5 55 1 0 0 0 1 
01+04 IRT 1 13 608 11/07/79 Il: 32 65 2 5 1.3 60 5 0 0 0 5 

TRY 1 79 20 11/07/79 12:57 66 2 10 1.5 50 2 0 0 0 2 
0l+!!4 IRT 1 13 607 11/C7/79 12: 55 66 2 ,5 1.3 60 19 0 0 0 19 

TRY 1 79 -19 11/07/79 12:26 67 2 10 1.5 40 1 0 0 0 1 
01+04 IRT 1 13 606 11/07/79 12:22 67 2 5 1.3 45 5 0 0 0 5 

TRY 1 79 18 11/07/79 11:52 72 2 10 1.5 55 0 0 0 0 0 
01+04 IRT 1 13 605 lI/07/79 11:50 72 2 5 1.3 50 2 0 0 0 2 

TRY 1 79 17 11/07/79 11:19 74 2 10 1.5 60 0 0 0 0 0 

01+04 IRT 1 13 604 11/07/79 11:16 7', 2 5 1.3 60 5 0 0 0 5 
TRY 1 n 2) 11/0/)/79 13: 55 55 3 10 1.5 45 4 0 0 0 4 

01+04 IRT 1 13 616 11/0a/79 13:50 55 3 5 1.3 45 1 0 . 0 0 1 
TRY 1 79 28 11/08/19 13: 30 57 2 13 1.5 35 

, 0 0 0 4 .,. 
01+04 IRT 1 13 615 11/08/19 13: 24 57 2 5 1.3 35 11 0 0 0 11 

TRY 1 79 36 11/09/79 11:38 31 2 10 1.5 30 4 0 0 0 4 
01+04 IRT 1 13 623 11/09/79 11:40 31 2 5 1.3 35 0 0 0 0 0 

TRY 1 79 33 11/09/19 9145 33 2 10 1.5 35 1 0 0 0 1 
01+04 IRT 1 13 620 11/09/19 9 140 33 2 5 1.3 40 4 O· 6 0 10 

~ 
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Table A-U 

Catch Data for Atlantic Tomcod Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water ~lO m), Hudson River Estuary, 1979 

WEEK OF 11/19/79 TO 11/23/79 

GEAR USE_CODE TC SA~lPLE DATE TIME RIV_MILE SITE DURATION TOW_SPD SAM_DPTH lCl_CT LCZ_CT lCl_CT LC4_CT TOTAL_CT 

TRY 1 79 43 11i'l91'79 9 00 39 3 10 1.5 70 5 0 0 0 S 

01+04 IRT 1 13 630 11/19/79 8 55 39 3 5 1.3 75 5 0 1 0 6 

TRY 1 79 44 11/19179 10 07 41 2 10 1.5 45 0 0 0 0 0 

01+04 IRT 1 13 631 11/19/79 10 DO 41 2 5 1.3 45 27 0 0 0 27 
TRY 1 79 45 11/19/79 10 50 42 3 10 1.5 50 1 0 0 0 1 

01+04 IRT 1 13 632 11/19/79 10 45 42 3 5 1.3 50 1 0 0 0 1 

TRY 1 79 50 11/191'79 14 00 44 1 10 1.5 45 0 0 0 0 0 

01+04 IRT 1 n 637 11/19/79 13 55 44 1 5 1.3 45 1 0 0 0 1 
TRY 1 79 49 11/19179 12 55 44 2 10 1.5 70 5 0 0 0 5 

01+04 IRT 1 n 636 11/19179 12 50 44 2 5 1.3 75 6 0 0 0 6 
TRY 1 79 52 IV19/79 15 05 48 3 10 1.5 45 0 0 0 0 0 

01+04 IRT 1 13 639 11/19/79 15 00 43 3 5 1.3 45 6 0 0 0 6 
TRY 1 79 53 11/19/79 15 30 4~ 1 10 1.5 75 0 0 CI 0 0 

01+04 IRT 1 13 640 11/19/79 15 37 49 1 5 1.3 80 8 0 () 0 8 

TRY 1 79 54 11/19/79 16 10 54 2 10 1.5 55 13 0 0 () 13 

01.04 IRT 1 13 641 11/19/79 16 05 54 2 5 1.3 60 16 0 0 () 16 
TRY 1 79 Sf> 11/2C179 8 55 55 :5 10 1.5 40 2 Q 0 C 2 

01+04 IRT 1 13 643 11/2;)/79 a 50 55 3 5 1.3 45 10 0 0 I) :no 
TRY 1 79 57 11/2;)179 9 22 57 2 10 1.5 35 2 0 0 0 2 

~1+04 IRT 1 13 644 I1/UI7 9 9 20 57 2 5 1.3 35 1 0 0 0 1 
TRY 1 79 62 11/20/79 11 30 63 2 1.0 1.5 40 0 0 0 0 (I 

01+04 IRT 1 D 6"9 11l2D/79 11 25 63 2 5 1.3 45 0 0 0 I) e 
TRY 1 79 - 63 11/20/79 11 57 65 2 10 1.5 55 I) 0 0 0 ~ 

01+C4 IRT 1 13 650 11/20179 11 55 65 2 5 1.3 60 1 Cl a 0 1 
TRY 1 79 64 11/20179 12 30 66 2 10 1.5 60 0 0 0 0 0 

01+04 IRT 1 13 651 11120/79 12 25 66 2 5 1.3 60 31 0 0 0 31 
TRY 1 79 65 11120/79 12 52 67 2 10 1.5 45 2 0 0 0 2 

01+04 IRT 1 13 652 11120179 12 50 67 2 5 1.3 45 6 0 0 0 6 

TRY 1 79 66 11/20179 13 25 72 2 10 1.5 50 0 0 0 0 0 

01+04 IRT 1 13 653 11/20179 13 21 72 2 5 1.3 50 21 0 0 0 21 

TRY 1 79 67 11120179 14 00 74 2 10 1.5 6::1 1 0 0 0 1 

01+04 IRT 1 13 654 11/20179 13 50 74 2 5 1.3 60 24 0 0 0 24 

TRY 1 79 74 11/21/79 10 55 31 2 10 1.5 35 17 0 1 0 18 
01+04 IRT 1 13 661 11/21/79 10 50 31 2 5 1.3 35 3 0 0 0 3 

TRY 1 79 71 11/21179 9 30 33 2 10 1.5 40 4 0 0 0 4 

01+04 IRT 1 13 658 11/21/79 '} 30 33 2 5 1.3 40 l 0 0 0 3 

~ 
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Table A-12 

Catch Data for Atlantic Tomcod Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water ~lO m), Hudson River Estuary, 1979 

WEEK OF 12/3/79 TO 12/7/19 

GEAR USE_CODe TC SAMPLE DATE TIME RIV_MILE SITE DURATION TDW_SPD SAM-DPTK LC1_CT LC2_CT LC3_CT lC4_CT TOTAL_CT 

TRY 1 79 81 12/03/79 14 15 39 3 10 1.5 70 0 II 0 0 0 
01+04 IRT 1 13 668 12/03/79 14 05 39 3 5 1.3 75 25 0 0 0 ZS 

iRY 1 79 82 lU03/79 14 48 41 2 10 1.5 45 7 0 0 0 7 
01+04 IRT 1 13 669 12/03/79 14 40 41 2 5 1.3 45 24 0 0 0 24 

TRY 1 79 83 12103/79 15 16 42 3 10 1.5 50 4 0 0 0 4 

01+04 IRT 1 13 670 12103/79 15 15 42 3 5 1.3 50 14 0 0 0 14 

TRY 1 79 90 12104/19 11 59 31 2 10 1.5 40 6 0 0 0 6 

01+04 IRT 1 13 677 12104/79 11 55 31 2 5 1.3 35 1 0 0 0 1 

TRY 1 79 87 12104/79 10 45 33 2 10 1.5 42 5 0 0 0 5 
01+04 IRT 1 13 674 12104/79 10 40 33 2 5 1.3 40 1 0 0 0 1 

TRY 1 79 99 12105/79 14 20 44 1 10 1.5 45 6 0 1 0 7 
01+04 IRT 1 13 686 12105/79 14 20 44 1 5 1.3 45 :5 Q 1 0 Ii 

TRY 1 79 98 12105/79 13 52 ·~4 2 10 1.5 75 0 Q 0 0 II 

01+04 IRT 1 13 61>5 1210509 13 50 44 2 5 1.3 75 33 0 0 0 33 

TRY 1 79 101 12105/19 15 31 48 :5 10 1.5 45 0 0 0 0 0 

01+04 IRT 1 13 688 12105/19 15 30 48 3 5 1.3 45 0 0 0 0 0 

TRY 1 79 107 12106/79 13 06 63 2 10 1.5 45 2 0 0 0 2 
01+04 IRT 1 13 694 12106/79 13 00 63 2 5 1.3 45 0 0 0 II 0 

Ttlt'l" 1 79 106 121rJ6/7 9 12 45 65 2 10 1.5 60 0 0 0 C 0 

Gl+O~ UT 1 13 6 '13 12/1)6/79 ]2 40 65 2 5 1.3 6() 1 0 1) C 1 
TRY 1 79 105 121~6/79 12 22 66 2 1 ('I 1.5 (1) 1 a 0 c 1 

IlIHOt. IRT II 13 6<]2 121:16/79 12 20 66 2 . 5 1.3 60 27 €I 0 0 21 
TRY 1 79 104 12/05/79 11 57 67 2 10 1.5 50 :3 0 €I 0 :3 

0::'+04 IRT :J. 13 691 12106/79 11 55 67 2 5 1.3 45 1 0 0 0 1 
TRY 1 7'1 1":)S 12106/79 11 25 72 2: 10 loS S5 ;:; '" () a 3 

01+04 IRT 1 13 690 12106/7<; 11 21 72 2 5 1.3 50 C 
,.., 

" IJ 0 " w 

TRY 1 79 102 12/06/79 10 56 74 2 10 1.5 60 0 0 0 c 0 
01+04 IRT 1 13 689 12106/79 10 55 74 2 5 1.3 60 1 0 0 0 1 

TRY 1 79 110 12107/79 9 38 49 1 10 1.5 80 0 0 0 0 0 

01+04 IRT 1 13 700 121C7/79 9 35 49 1 5 1.3 80 8 0 0 0 8 

TRY 1 79 112 12107/79 12 CC 54 2 10 1.5 60 0 0 0 0 0 

01+04 IRT 1 13 701 12107/79 12 00 54 2 5 1.3 60 0 0 0 0 0 

TRY 1 79 114 12107/79 12 42 55 :5 10 1.5 45 0 0 0 c I) 

01+04 IRT 1 13 703 12107/79 12 40 55 3 5 1.3 45 0 0 0 0 0 

TRY 1 79 116 1210]/79 13 17 57 2 10 1.5 35 8 0 0 0 a 
01+04 lRT 1 13 698 12107/79 13 15 51 2 5 1.3 JS 5 D D 0 5 

~ 



~---~~--

APPENDIX B 

White Perch and Atlantic Tomcod 
Length Data 

Definitions of codes appearing in this Appendix are as follows: 

GEAR: TRY = 12 FOOT TRY TRAWL 
01+04 IRT = COD END AND COD END COVER CATCHES COMBINED 

SAf'lPLE: 

DATE: 

TIME: 

RIV_MIlE: 

SITE: 

---" --"---.:'~---~" - " 

1 = NO SAMPLING PROBLEMS EH~OUNTERED 

79 = 12 FOOT TRY TRAWL SURVEY 
13 = IHTERREGIONAL BOTTOM TRAWL (IRT) SURVEY 

FIELD COLLECTION SAMPLE NUMBER 

MONTH, DAY AND YEAR THE SAMPLE WAS COLLECTED 

TIME OF DAY GEAR WAS DEPLOYED (USING 24 HOUR CLOCK) 

RIVER MILE WHERE SAMPLE WAS COLLECTED 

SIDE OF RIVER WHERE SAMPLE WAS COLLECTED 
(l=WEST, 2=CEHTER, 3=EASTl 

Dclence services dDvloCon 

.. co' 'j> 



Table B-1 ~ 
Length Data for White Perch Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 

Trawls (in water <10 m), Hudson River Estuary, 1979 

u R r 5 I r r r r r r r r r 
E s v 9' 0 1 2 3 Ii !) 6 7 a 9 G 

A L 2 1 li 5' 6' "7 8 1 1 1 1 1 1 1 1 1 1 1 E 
G C M D M s E 1 1 1 1 1 1 1 
E 0 P A I I I I T I r r I r r r '2 2' 
A D T L T l T '2 l '4 '5 6' ]. '6 '9 c 1 2 3 4 5 6 7 a 9 0 0 

R E C E E E E - - - - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c 0 0 0 0 1 

TRY 1 79 1 11/05179 39 1 0 0 0 0 0 6 6 2 1 0 1 0 4 1 1 0 0 0 0 0 

TRY 1 79 2 11/05179 39 2 0 0 0 0 2 0 2 1 1 0 0 0 0 0 0 0 0 0 0 a 
TRY 1 79 6 11/0517 9 ~2 1 0 0 0 0 6 2 5 4 1 1 0 3 1 1 0 0 3 2 0 0 

TRY 1 79 a 11/0V7? 43 1 0 0 0 0 1 0 3 0 0 0 0 0 1 0 0 0 0 0 1 0 

TRY 1 79 9 11/06/79 43 3 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 

TRY 1 79 16 11/06179 54 3 0 0 0 0 3 6 1': 3 1 0 0 7 2 1 1 2 1 0 0 0 

TRY 1 79 27 11/06/79 57 1 0 0 0 0 2 9 1 (, 1 0 0 0 0 0 0 0 0 0 0 0 0 

TRY 1 79 25 11/0817 9 59 3 0 0 0 0 0 0 0 1 0 0 2 !) 0 2 1 1 1 0 1 0 
TRY 1 ;9 23 11/011179 61 2 0 0 0 0 1 0 3 3 0 0 0 0 0 3 2 0 0 0 0 0 

HY 1 79 38 1110<)179 29 1 0 0 0 0 6 6 14 3 1 0 2 3 2 5 3 2 6 6 3 3 

TRY 1 7? 39 11107179 29 2 0 0 0 0 1 2 2 3 0 0 0 1 0 0 0 0 0 0 0 0 
TRY 1 79 40 11/09179 29 3 0 0 0 0 1 2 0 1 0 0 0 1 0 0 0 1 0 0 0 0 

t:= TRY 1 79 37 11/09179 31 1 0 0 0 0 2 3 4 4 0 0 1 1 1 0 1 0 0 0 0 o· 

I TRY 1 79 35 11109179 31 3 0 0 0 0 0 2 0 0 0 0 c 0 0 0 0 0 0 0 0 0 

N TIIY 1 7' 3', 111~'; 79 33 3 0 0 0 0 1 9 2 1 0 0 0 2 3 2 0 0 0 0 0 0 
TRY 1 79 32 11/09/79 35 3 0 0 0 0 1 1 0 0 0 0 1 2 5 :3 7 5 12 1 :3 1 
TRY 1 79 30 11/09/79 37 2 ~ G 0 0 1 5 3 2 " 

., .. 1 iI 0 0 0 0 0 0 0 
TRY 1 19 31 11109/79 37 3 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 2 1 2 0 

TRY 1 79 41 11/19/7? 39 1 0 0 0 0 1 
, 10 4 1 2 5 19 28 22 23 11 6 1 1 0 

TRY 1 79 42 11119179 39 2 41 0 0 0 12 46 35 9 1 1 1 2 5 7 2· 5 1 0 0 0 

Tf:Y 1 19 46 1l/l~179 42 1 0 0 0 0 " 2 2 0 11 0 0 2 1 2 3 0 2 0 0 0 

TRY 1 79 47 11119179 43 1 0 0 0 0 0 0 0 0 u 0 0 1 0 0 0 1 0 0 0 0 

TRY 1 79 48 1l/!917? q l 0 0 0 0 1 19 2:1 6 0 1 9 31 16 6 2 1 1 0 0 0 

TRY 1 79 55 11119/79 5r, 3 () 0 0 0 1 0 1 1 0 U 0 0 0 0 a 0 0 0 0 0 
TRY l' 19 58 11120179 57 1 0 0 0 0 1 1 l 1 0 0 . 1l 2 2 2 1 II 0 0 0 .. 
TRY 1 79 60 1112017') 59 3 0 0 0 0 0 0 2 1 G a G 2 1 0 0 1 C 0 0 1 
TRY 1 79 ~l 11I2CI1,) 61 2 n 0 0 a 0 2 1 0 n () 0 3 0 1 Q 0 0 0 0 0 

TRY 1 79 76 11171179 29 1 a 0 0 0 3 8 S 0 0 0 1 1 /I 2 4 6 7 9 a 5 
TRY 1 79 77 ll/21/7? 29 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 

• TRY 1 19 78 11121179 29 3 0 0 0 0 1 2 4 1 0 0 0 0 0 2 0 0 1 0 0 0 

0 TRY 1 19 75 11/21179 31 1 () 0 0 0 5 29 20 6 0 0 0 0 0 0 1 0 1 0 0 0 - TRY 1 79 13 11121179 31 3 0 0 0 0 0 2 3 1 1 1 0 6 2 2 4 7 6 it 2 0 
~ TRY 1 79 72 1112117'1 33 3 0 0 0 0 1 3 S 1 0 0 1 1 0 2 2 1 0 0 0 0 
~ TRY 1 79 70 11/21179 35 3 0 0 0 0 0 0 0 0 0 0 0 3 1 1 1 4 3 2 0 0 

n TRY 1 7'1 68 11121179 37 2 0 0 0 0 1 3 2 0 0 0 0 0 0 0 0 0 1 0 0 0 
.0 TRY 1 79 69 11l211~~ :'7 3 0 0 0 0 0 0 2 0 0 0 2 1 1 4 1 0 0 0 1 0 

II TRY 1 79 79 12103/79 39 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

~ 
TRY 1 7'1 80 12103/79 39 2 0 0 0 0 4 11 11 7 1 1 1 7 5 2 4 4 1 0 0 0 

~ 
TRY 1 79 92 12/0(,/79 29 1 0 0 0 0 1 1 1 2 0 0 0 0 1 0 1 0 2 0 0 0 

TRY 1 19 9;\ 12104/79 29 2 0 0 0 0 2 8 3 0 0 0 0 0 0 0 0 0 0 0 0 0 

- TRY 1 79 94 121C4179 29 3 0 0 0 1 1 10 . 1 1 0 0 0 0 1 0 0 1 2 0 0 0 
n TRY 1 79 89 lUC417'J 31 3 () o . 0 1 1 " S it 0 0 3 6 'J :5 6 2 1 0 0 0 

-= TRY 1 79 88 12104/79 33 3 0 0 0 0 2 2 S 3 0 0 1 6 6 3 l 5 1 2 3 0 
II TRY 1 79 86 12104179 35 3 0 0 0 0 0 0 :2 0 0 0 0 2 5 1 2 3 9 3 2 2 

a. TRY 1 79 84 lUO~179 37 2 0 0 0 0 2 2 6 1 0 0 0 1 2 0 1 0 0 0 0 0 

e- TRY l 79 85 121flV79 37 3 (I 0 0 1 () 2 12 0 0 1 <"I 9 3 6 3 4 6 5 0 2 

- TRY 1 79 9S 12105179 f,2 1 0 0 0 0 0 0 2 0 1 0 0 0 3 0 0 1 0 0 1 0 

II TRY 1 79 96 12105179 43 1 0 0 0 0 0 1 2 0 0 0 0 0 1 1 0 0 0 0 0 0 

0 
TRY 1 79 97 1210517 9 43 3 0 0 0 0 0 11. 0 0 1 0 0 0 0 1 0 0 0 0 0 0 

TRY 1 79 109 lU06/79 59 3 0 0 0 0 l 3 2 0 0 0 0 1 1 2 0 0 0 0 0 0 

~ 
j 

i 
i 
t 



Table B-1 (contd) c&. 
U R 
S I r T T r T T T T T T 
E S !J 'J 0 1 2 3 .. 5 6 7 a 9 0 

C 
A l I ! '4 5 r .,. 8' 1 1 1 1 1 1 1 1 1 1 1 E 

G M D M s E 1 1 1 1 1 1 1 
E 0 P A I I T T r T r r r r r r I 2 
A D T l T l T '2 l 4" J (; .,. 8' 9' 0 1 2 3 4 5 6 7 a 9 0 0 
R E C E E E E 0 0 a 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0 0 ·1 

TRY 1 79 108 12106/79 61 2 0 0 0 0 0 1 0 0 0 0 I) 0 0 0 0 CI 0 0 0 0 
TRY 1 79 113 12/07/79. 54 3 0 I) 0 0 0 0 " 0 0 0 e 0 " 1 0 0 0 0 " 0 

111+04 iRT 1 13 589 11.105/19 39 2 0 0 0 1 6 19 20 9 1 0 2 ... 1 1 1 4 1 2 2 ! 
01+04 IRT 1 13 593 11.105/19 42 1 0 0 0 P 2 7 3 4 0 0 2 3 2 1 0 1 0 0 0 0 

01+04 IRT 1 13 594 11.106/79 43 1 0 0 0 0 6 n 11 0 0 0 0 2 2 0 2 0 0 0 0 0 

01+04 IRT 1 13 603 11/06/19 54 3 0 0 0 0 1 4 14 5 0 1 3 4 5 1 3 0 2 0 0 0 
01+0', IRT 1 13 612 11.108/79 59 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 I) 0 
01+04 IRT 1 13 610 11/08/19 61 2 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 

01+04 IRT 1 n 625 11.109/19 29 1 0 0 0 0 2 1 8 4 0 0 0 0 1 1 0 0 1 1 3 6 
01+04 IRT 1 13 62a 11/09/79 29 2 0 0 0 0 0 3 5 1 0 0 0 0 0 0 0 0 0 0 0 0 
01.04 lRT 1 13 627 11/09/79 29 3 0 0 0 0 0 1 4 0 0 0 0 1 1 0 0 0 0 0 0 0 

01+04 IRT 1 13 624 11/09/79 31 1 0 0 0 1 4 15 8 1 0 0 0 0 1 0 0 0 0 0 0 0 
01+04 IRT 1 13 621 11/C9/19 31 :5 0 0 0 0 4 11 4 4 0 0 0 0 2 0 0 0 0 0 G 0 
Ol+li4 lRT 1 13 619 11/09n9 35 :5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

t:l:' 01+04 IRT 1 13 617 11/0U79 37 2 n ~ 0 0 6 1'- 7 2 0 0 0 1 0 0 1 CI 0 0 0 0 
I 01+04 IRT 1 13 629 11/1U79 39 2 0 0 0 0 6 15 15 2 0 0 2 5 2 0 4 2 0 0 0 0 

W 01+04 IRT 1 13 633 11/19179 42 1 0 0 0 0 2 4 1 0 0 0 0 0 2 0 7 10 0 1 0 0 

Olt04 1RT 1 13 63ft 1VIU79 43 1 0 0 0 1 5 8 17 1 2 0 1 3 2 3 2 1 0 1 0 0 

01'04 1RT 1 13 635 11/19179 43 :5 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
Olf04 IRT 1 13 642 11/19179 54 :5 0 0 0 0 6 14 19 7 1 0 1 11 5 (, 2 0 0 0 0 0 
Olt04 1RT 1 13 645 11/20/79 57 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 C II 0 0 0 

Olf04 IRT 1 13 647 U.I20/79 59 :5 0 Q (I (I 0 1 6 1 :2 0 4 7 4 3 2 2 1 0 1 1 
Olf04 IRT 1 13 648 1./20/79 61 2: 0 a Q Q 0 7 11 4 0 0 2: 5 6 1 4 II II 0 0 0 
OJf04 IRT 1 13 663 11/21/79 29 1 0 0 0 II 0 4 2 2 1 0 0 0 II 0 1 2: 2 6 :5 5 
01+04 IRT I' 13 564 11/21/79 29 :2 0 () 0 0 0 I) 3 I) 0 0 a 0 (I 0 0 0 0 0 0 II 
01+0', IRT 1 13 665 IV21/79 29 :5 0 0 0 'l 0 a 0 c 0 0 c a () 0 1 0 0 0 a :I 
OltO r, IRT 1 13 (,(,2 11/21/79 31 1 0 G 0 0 0 1 0 0 0 0 0 0 0 0 0 II 0 a 0 0 

01+0'. IP.T 1 11 • ~H 11/2:./79 31 3 0 J t\ 0 0 l 1 C 0 0 c a 1 a 0 0 0 3 :2 0 

Oti04 I!':T 1 13 659 l:nUi'9 33 3 0 J C ~ 1 1 0 a a :l 0 " 0 0 :1 0 1 1 C .. 
Ot+04 IRT 1 13 655 11121/79 37 2 0 . 0 () 4 16 ~4 9 1 0 11 1 3 2 2 2 0 0 c c 

~ 

CIt 
0lt04 IRT 1 13 667 12/03/79 39 2 0 a 0 0 9 34 39 21 1 0 3 13 13 12 7 4 2 1 1 0 

01+04 IRT 1 13 679 12/04/19 29 1 0 0 0 0 0 2 :5 1 0 0 1 0 0 0 0 0 0 0 0 0 
0 01+0'. lRT 1 13 680 12/04/79 29 2 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 

i 01+0', IRT 1 13 . 631 12104/79 29 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

:J 01+04 IRT 1 13 670 1210V79 31 1 0 0 0 0 2 3 0 0 0 0 1 0 1 1 0 0 0 0 0 0 

0 01+04 1RT 1 13 676 12104/19 31 3 0 0 0 0 1 0 2 0 0 0 0 1 3 0 0 0 0 0 0 0 

·11 01+04 IRT 1 13 675 12/04/79 33 3 0 0 0 0 1 1 4 4 2 0 0 7 5 1 '\ 5 1 1 1 0 
01H14 IRT 1 13 671 12104/79 37 2 0 0 0 0 18 23 33 15 2 0 7 18 13 8 2 1 1 0 0 0 

CIJ 01t04 IRT 1 13 672 12/04/19 37 3 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2 1 1 0 1 0 

II 01+04 lRT 1 13 682 12105/19 42 1 0 0 0 0 0 0 0 0 0 0 0 1 0 3 1 2 2 0 II 0 

~ 01+04 IRT 1 13 6113 12/05/19 43 1 0 0 '0 0 6 10 11 3 0 0 1 1 0 0 0 2 0 (I 0 0 

01+04 IRT 1 13 634 12/05/79 43 3 0 0 0 0 0 0 0 0 0 0 1 1 a 0 0 0 0 0 (I 0 

n 01+04 IRT 1 13 696 lUutin9 59 J 0 0 0 0 0 0 c 0 0 0 0 0 0 1 0 0 0 0 0 0 

$ 01+04 IRT 1 13 695 12/06/79 61 2 C 0 0 2 3 9 6 :2 0 C 2 4 Q 0 1 0 0 1 0 0 

~ 01+04 IRT 1 13 702 12/07/79 54 3 0 (I II 0 2 9 3 0 0 0 0 0 1 0 1 III 0 0 1 0 

Q. 
01+04 lRT 1 13 697 12/01/79 57 1 a 0 (I 0 2 0 4 3 0 0 1 0 1 1 1 0 0 0 0 0 

<" 
i 
0-
:= 
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Table B-2 

Length Data for White Perch Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water ~lO m), Hudson River Estuary, 1979 

U R r r r ! T T T r r s I 

" 
! 

E S v 
2 ! 6' 8 

0 1 2 3 4 5 6 7 a 9 G 
A L 4' !' '1 1 1 1 1 1 1 1 1 1 1 1 E 

0 ~ 11 D M 5 E 1 1 1 1 1 1 1 
! E 0 P A I I 

"'7 "9 
r r r r r r r r l' I 2 

A D T L T L T 2 '3 4' 5 6' i 0 1 2 1 4 5 6 7 3 9 0 0 
R E C E E E E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

TRY 1 79 4 11.105n9 41 2 0 0 0 0 1 0 Q Il 0 0 Q 0 0 0 0 0 0 0 0 0 
TRY 1 79 5 11.105/7,9 42 1 0 0 Q 0 0 0 0 1 Q 0 0 0 0 0 0 0 0 0 0 0 
TRY 1 79 11 Il.106n9 44 1 0 0 0 1 10 12 4 1 0 0 0 0 0 0 1 2 0 0 0 0 
TRY 1 79 13 11.106n9 43 3 0 0 0 1 2 2 5 0 0 0 0 1 0 0 1 0 0 0 0 0 
TRY 1 79 14 11.106.179 49 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
TRY 1 79 22 ll.107.l79 63 2 0 0 0 0 2 10 6 9 1 0 0 1 0 1 0 0 0 0 0 0 
TRY 1 79 21 ll.107.l79 65 2 0 0 0 1 2 8 5 2 0 0 0 2 0 0 0 0 0 0 0 0 
TRY 1 79 20 ll.107.l79 66 2 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 
TRY 1 79 19 11.107.179 67 2 0 0 0 0 1 3 3 0 0 0 0 3 1 1 1 0 0 0 0 0 
TRY 1 79 13 11.107.179 72 2 0 0 0 0 0 2 0 0 0 0 1 0 0 1 1\ 0 0 0 0 0 
Tr.y 1 79 17 ll.107.l79 74 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
TRY 1 79 29 l1.108n9 55 3 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
TRY 1 79 23 l1.108n9 57 2 0 0 0 0 0 1 '+ 0 0 0 0 1 0 0 0 (I 0 0 (I II 
TRY 1 79 36 l1.109n9 31 2 0 0 0 0 10 24 23 7 1 0 0 1 0 0 (I 0 0 0 0 0 
TRY 1 79 43 11.119179 l'.) 3 0 0 0 0 3 9 7 1 (I 0 0 (II (I 0 0 0 (I I) 1) 0 
TRY 1 79 44 l1.119n9 41 2 0 0 0 0 1 3 2 2 0 0 0 C 1 1 0 0 0 0 (I 0 

TRY 1 79 45 ll.l1917? 42 3 0 0 0 1 0 1 0 0 0 0 1 I) 0 1 0 0 0 I) 0 0 
TRY 1 79 50 ll.ll?/79 44 1 0 0 0 1 7 11 10 I) 0 0 0 1 2 2 1 3 0 0 0 41 
TRY 1 79 49 111'19.17 9 4(, 2 C 0 O. 0 1 2 2 0 0 0 1 I) 0 0 0 o . 0 (I 0 0 

~!<:Y :r. 79 S2 :1/19n9 48 ;s 0 0 0 0 S 2 1 l a 0 1 :l C C 0 0 0 0 c () 

TRY' 1 79 53 ll.119n 9 49 1 0 0 0 (I (I 0 2 0 1 0 0 1 C 0 0 0 0 0 0 0 
TRY' 1 79 54 1 l.II 9.179 54 2 (I 0 0 0 5 1 0 0 J 0 0 0 1 0 0 0 0 0 0 0 
lRY 1 79 56 1l.120.l79 55 3 (I 0 0 1 12 19 14 :5 :l {) 0 1 5 1 1 1 0 0 I) 0 

TRY 1 79 57 11'20/79 57 2 Q a 0 0 :l 8 13 4 ;; I) 0 7 ;; 1 2 1 1 Q C II 
'tRY 1 79 62 :'l.I20.17 9 63 2 0 (I 0 0 1 1 2 :3 1 1 0 (I 0 0 0 0 0 0 II @ 

HY 1 H -65 111'20179 GJ 2 !l 0 0 0 ;; 3 0 ~ l C t ~ C C 0 a J 0 4 ~ 
v 

TRY 1 7'J 64 lI/2e.17 9 66 2 0 0 c 0 0 0 C 1 0 C C ~ (I c a 0 0 0 .. .., 

TRY 1 79 65 11.12~n9 67 2 0 0 0 0 7 11 8 2 0 1 0 2 2 Q a 0 0 0 0 0 
TRY 1 79 66 1l.120n9 72 2 0 0 0 0 0 0 2 1 0 1 0 i 1 1 0 0 0 0 0 0 

TRY 1 79 67 11.120.17 9 74 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

TRY 1 79 74 l1.12l.179 31 2 0 0 0 0 0 2 4 0 0 0 0 0 0 0 0 0 0 0 0 Ci 
TRY 1 79 71 11.121.179 33 2 0 ·0 0 1 1 5 7 1 0 0 0 0 1 0 0 a 0 0 0 0 
TRY 1 79 83 12.103179 42 3 0 0 () 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
TRY 1 79 90 12.10417 9 31 2 0 0 0 0 1 7 5 1 0 0 0 0 (I 0 0 0 D 0 0 0 

TRY 1 79 87 12.10417 \I 33 2 0 0 0 0 0 1 2 1 0 0 a 0 0 0 0 0 0 0 0 0 

TRY 1 79 99 12105.179 44 1 II 0 0 0 2 1 4 1 1 0 1 4 ;; 3 4 1 0 0 0 0 

TRY' 1 79 101 12105179 4g 3 0 0 0 0 0 1 0 0 0 0 1 0 1 1 0 0 0 0 0 0 
TRY 1 79 107 12106179 /'3 2 0 0 0 0 0 1 1 0 0 0 1 1 0 0 1 0 0 0 0 0 

TRY 1 79 106 12106179 65 2 0 D 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TRY 1 79 105 12106.179 66 2 0 o • 0 0 0 1 13 0 1 0 0 0 0 0 0 0 0 a 0 I) 

TRY 1 79 104 12.106179 t.7 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 a 0 0 

TRY 1 79 103 12106179 72 2 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 I) I) 

TRY 1 79 102 lU06n9 74 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 I) I) 

TRY 1 79 110 12.107.179 49 1 0 0 0 C Q 1 1 0 a 0 c 0 0 0 0 Q 0 0 I) <I 
TRY 1 79 112 12/07.179 S4 2 0 1) l) l) 0 1 1 0 g fj 0 g 0 n II tl 9 g !I \I 
TRY 1 7~ 114 12107179 55 3 0 II 0 0 1 1 ~ 1 Q 0 0 1 0 1 0 Q 0 0 II II 

~ 



.. • 

Table B-2 (contd) ~ 
I 

U It 
5 I r r r r ! r r r r r 
E S v 9' 0 1 2 3 4 5 6 7 II 9 0 

A L "2 '3 4 S "6 '7 8' 1 1 1 1 1 1 1 1 1 1 1 E 
0 e- M II D iii s E 1 1 1 1 1 1 1 r E 0 P A I I '9 

r T r r r r r T T "2 2' 
A I) T l T l T 2' '3 4' 5 6' "'i 8' 0 1 Z 3 4 5 6 7 IS 9 0 0 

R E e E E E E 0 0 0 0 0 0 0 II 0 0 0 0 0 0 0 0 0 0 0 1 

TRY 1 79 116 12107/79 57 2 0 0 0 II 0 2 2 Z 0 0 2 1 0 0 1 II 0 0 0 0 

01+04 IRT 1 13 590 11/05/79 19 3 0 0 0 0 3 5 2· 1 0 0 1 0 0 1 1 0 0 II 0 0 

01+04 lRT 1 13 591 11/05/79· '\1 2 0 0 0 1 5 7 :5 0 0 0 0 0 1) 0 G 0 0 0 0 II 

01.04 IRT 1 13 !l92 11/05/7 9 42 3 0 II 0 I) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 II 0 

01+04 IRT 1 13 597 11/0617 9 44 1 0 0 0 1 4 12 12 2 1 0 0 0 0 1 0 0 0 0 0 0 

01+04 IRT 1 13 596 11/06/79 44 2 0 0 0 0 2 4 2 1 0 0 0 0 0 0 0 0 0 0 0 0 

01+04 lRT 1 13 600 111'06/79 48 3 0 0 0 0 6 17 14 3 0 1 1 3 5 4 3 1 1 0 0 0 

01+04 lRT 1 13 602 11/06/7 9 54 2 0 0 0 0 1 2 U 0 0 0 0 0 0 0 0 1 0 0 0 0 

01+04 IFtT 1 13 609 11/07/79 63 2 0 0 0 0 0 9 12 4 0 0 !l 1 1 2 2 0 0 0 0 0 

01+04 IP.T 1 1::; 613 .11'07/79 c,:; 2 0 0 0 0 0 9 11 3 0 0 0 0 3 0 0 0 0 0 0 0 

01+04 IRT 1 13 607 111'07/7? 66 2 0 0 0 0 0 3 1 0 1 0 1 1 2 1 2 0 1 0 0 0 

01+04 IRT 1 13 606 11/07/79 67 Z C 0 !) 4 13 !.!t (, 0 :l l :; 1 1 3 0 0 0 0 0 

01+04 lRT 1 II 605 11/07/79 72 2 0 0 0 0 0 5 ::; 0 0 0 0 2 0 0 0 0 0 0 0 0 

01+04 nT 1 1l 604 11/07179 H 2 0 0 0 0 0 0 2 1 0 0 0 1 2 1 0 0 0 0 0 0 

01+04 IFtT 1 13 616 11 /0817 9 55 3 0 0 0 0 2 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

01+04 l~T 1 13 615 11/08/79 57 2 0 0 0 0 0 10 13 4 2 0 2 2 2 1 2 0 0 0 0 0 

01+04 lRT 1 13 623 11/09/79 31 2 0 0 0 1 3 6 3 0 0 0 0 0 0 0 0 0 0 0 0 0 

~ 01+04 IRT 1 13 620 11/09/79 33 2 0 0 0 Q 0 11 10 2 0 0 0 0 0 0 0 0 0 0 0 0 
I 01+04 IRT 1 13 630 11/1?/79 39 3 0 0 0 1 lZ 37 32 12 0 0 1 0 1 1 1 1 0 1 1 0 

V1 01+04 IRT 1 1l 631 I1/H/7? 41 2 0 0 0 4 40 92 5Z 13 1 0 1 5 1 0 0 0 I) 0 0 0 

Ol+04 lRT 1 13 632 11/19179 42 3 0 0 0 0 0 6 3 2 0 0 0 0 0 1 0 1 11 (I 0 a 
01+04 IRT 1 13 637 11/19/79 44 1 0 0 0 0 5 23 18 11 0 0 2 <\ 7 2 2 0 Ii) (I 1 0 

01+04 IRT 1 13 636 11/19/79 44 2 0 0 0 0 3 5 3 2 0 0 (I 1) 0 0 1 0 0 (I 0 0 

01+04 IRT 1 13 639 11/19/79 48 3 0 (I o . 0 4 12 15 3 0 0 (I 4 3 0 0 1 3 0 C 0 

Q1+04 IRT 1 13 640 11/19/79 49 1 0 0 0 1 ::; 6 9 0 0 0 1 1 2 2 0 0 0 0 0 0 

01+04 1FtT 1 ·13 641 11/19/79 54 2 0 0 0 0 5 15 U 3 1 0 1 (I I) 0 0 a I) 0 0 0 

01fO'. 1RT 1 13 643 11/20/79 55 3 0 () G 1 7 31 ZS 8 0 0 1 5 4 1 4 1 1 0 0 C 

01~04 1RT 1 n 64'. 11/20/19 57 2 0 0 0 0 1 '} 14 1 0 0 1 Z 2 0 1 a 0 a 0 CI 

D1+C4 IR! 1 13 6(,9 U/20/1C; 63 Z 0 0 0 :t 2 9 7 1 0 0 I) 0 1 3 2 0 1 0 0 0 

Olte', 1RT 1 13 650 11/20.'1') 65 2 0 0 c 0 6 6 5 2 0 0 0 2 1 (I Q 1 0 0 0 0 

CIte', !P.! 1 13 651 l!.I:~.':" 6~ 2 0 0 0 :t 0 ~ 10 3 0 0 0 3 " 3 2 0 0 :J C 0 

Cl+C4 lR~ . 13 652 1l/20/7lJ 67 2 0 0 0 1 13 14 10 6 1 0 2 2 1 2 :s 0 0 Q ~ C . 
Cl+1)4 !RT 1 13 653 11/20/19 72 2 0 0 0 0 0 1 1 1 0 0 0 2 3 0 1 0 0 a c 0 

rI 
Olt04 IRr 1 13 654 11/20/19 74 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

01+04 IRT 1 13 661 111'21/79 31 2 0 0 0 0 0 0 2 0 0 0 0 0 0 0 1 1 0 0 0 0 
0 01+04 lRT 1 13 658 11/21/79 33 2 0 0 0 C 3 9 13 3 1 0 a 0 2 :5 1 3 0 1 0 0 

is' 01+04 IRT 1 13 668 12/03/79 39 :5 0 0 0 1 4 9 4 2 0 0 '0 0 1 1 0 0 0 0 0 

~ 01+04 IRT 1 13 669 12/03/79 41 Z 0 0 0 0 5 6 5 0 1 0 0 0 0 0 1 0 0 0 0 0 

n 01+04 IRT 1 13 670 12/03/79 42 3 0 0 0 0 0 3 2 1 0 0 1 3 2 0 1 1 1 0 0 0 

." 01+04 IRT 1 13 677 12/04/7 9 31 2 0 0 0 0 1 Z 0 1 0 'l 0 1 0 0 1 0 0 0 0 0 

01+04 IR.T 1 13 674 12/04.'19 33 Z 1 0 0 0 2 1 7 1 0 0 1 0 0 1 0 0 0 0 0 0 

" OH04 IRT 1 13 636 12/05/79 4', 1 0 C 0 0 1 3 3 0 1 0 0 1 2 2 0 0 0 0 0 0 

" 01+04 1RT 1 13 635 12/05/19 44 2 a a 0 0 0 0 1 0 0 a 0 0 1 0 0 0 0 0 0 0 

~ 
01+0~ IRT 1 13 633 12/05179 43 3 0 0 0 0 1 11 6 6 1 1 0 4 3 2 2 1 1 0 0 a 
01+04 lRT 1 13 6?4 121'06/19 61 2 0 0 0 0 0 a 2 1 0 0 0 0 0 1 a 0 a 0 0 0 

n 01+04 IRT 1 13 693 121'06/19 65 2 0 0 0 1 a 0 2 2 0 0 0 0 1 0 1 0 0 0 0 0 

i'P Ol~04 !RT 1 13 692 12/06/19 66 Z 0 0 0 0 3 3 1 0 0 0 0 1 0 iii C 0 0 0 0 0 

In 01+04 IRT 1 13 691 12/06/19 67 Z 0 0 0 0 1 0 2 a 0 0 1 0 0 1 0 0 0 0 0 «I 

~1+C4 lRT 1 13 6,)G 12/06/19 72 2 0 0 0 1 1 1 . 2 0 0 0 0 1 1 1 0 0 0 0 0 c 
a. 01+04 LP.T 1 13 689 12/06/19 74 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

<' 01+04 tRY 1 13 700 12/07/79 49 1 0 0 0 il 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 

01+04 IRT 1 13 701 12107n9 54 2 0 0 0 0 1 0 0 0 9 0 0 0 0 a 1 1 0 0 G 0 

at 01+04 IRT 1 13 703 121'07/19 55 3 a 0 0 0 2 4 6 0 a 0 0 0 1 0 0 0 0 0 0 0 

0' 01+04 IU 1 13 698 lUOUi'9 57 :2 0 \) \I I) 6 22 2 .. 6 2 0 1 1 It (I II 0 II 0 (I 0 

::s 
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Table B-3 ~ 
Length Data for Atlantic Tomcod Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 

Trawls (in water <10 m), Hudson River Estuary, 1979 

u R r r r r r r r r s I '9 
r r 

E s V 
~ 4' 5 '6 '8 

0 1 2 3 4 5 6 7 II 9 G 
A L l .,. 1 1 1 1 1 1 1 1 1 1 1 E 

0 C tI D M 5 E 1 1 1 1 1 1 1 r r r r r r r 2'2 , E 0 P A I I 
5 '6 9' 

r r r 
A D T L T L T 2' '3 4 '7 ii 0 1 2 3 4 5 6 7 II 9 0 Q 

It E C E ;: E E 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 1 

TRY 1 79 2 111'05/19 39 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
TRY 1 79 6 11/05179 42 1 0 0 0 0 0 0 0 0 0 0 C 3 1 1 0 0 0 0 0 0 
TRY 1 79 8 11/36179 43 1 0 0 0 0 0 0 0 0 0 1 2 3 3 1 0 0 0 0 0 0 
TP,Y 1 79 16 IV06179 54 3 0 0 0 0 0 0 0 a 0 0 0 0 1 0 0 0 0 c 0 0 
TRY 1 7'1 23 11/08119 61 2 0 0 o '0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 D 
TRY 1 79 33 11/09179 29 1 0 0 0 0 D 0 0 0 0 0 1 0 0 1 1 1 0 1 0 0 
TRY 1 79 39 11109179 29 2 a 0 0 0 0 0 0 0 0 1 1 a 3 3 2 1 0 0 a 0 
TRY 1 79 40 11101179 29 :5 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 

TRY 1 79 37 11/09179 31 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 

TRY 1 79 35 11/09/79 31 :5 0 0 0 a 0 0 0 0 0 0 0 :5 1 1 3 0 0 0 0 0 

TRY 1 79 34 11'(09119 33 3 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 

TRY 1 79 30 11/09119 37 2 0 0 0 0 0 0 0 0 a 0 1 0 0 2 1 0 0 0 0 0 
TRY 1 79 46 11/19179 1.2 1 0 0 0 0 0 0 0 0 0 0 1 0 3 1 1 0 0 D 0 D 
TRY 1 79 47 1}.1'1 $179 43 1 0 0 0 0 0 0 0 0 0 a 0 0 0 2 0 0 0 0 0 0 

TRY 1 79 55 lU19.r7? 54 3 0 0 0 a 0 0 0 0 0 0 0 0 1 0 a 0 0 0 0 0 
TRY 1 79 61 lU20.r79 61 2 0 0 0 0 a 0 0 0 D 0 0 0 1 2 0 0 0 0 0 0 
TRY 1 79 76 ll.121.r79 29 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 3 2 a 0 c 

b:I TRY 1 79 77 lU2U79 29 2 0 0 0 0 0 a 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

I TRY 1 79 78 1l.r21/79 29 :5 0 0 0 0 0 0 0 D 0 0 2 0 :$ 7 3 3 1 0 0 0 

Q\ TRY 1 79 75 lU2U79 31 1 0 0 0 0 0 0 0 0 0 a a 1 0 0 0 0 0 a 0 0 
TRY 1 79 73 1l.r2U79 31 3 0 0 c a 0 0 0 0 Q 0 0 1 1 1 0 0 1 D 0 0 

TRY 1 79 n 11.f2U79 33 3 :I ~, 3 0 0 0 0 0 0 a 0 1 1 2 1 0 1 a 0 0 

TRY 1 79 68 1l.r21.r79 37 2 0 0 0 Q o ' 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

TRY 1 79 au tU~J.r7Si 39 2 , II D 0 0 0 a c 0 0 1 it 1 ' 1 c 0 0 0 a II 
TRY 1 79 91 IVO',I7? 29 2 0 0 a 0 a' 0 0 0 0 0 a 1 1 3 1 0 0 0 0 0 

TRY 1 H 94 12,((.\V7? 29 :3 3 0 0 0 I) 0 0 0 0 0 0 1 0 4 2 2 0 0 0 0 

TRY 1 79 89 121CV19 31 3 ~ 0 Il 0 0 0 0 c 0 0 0 0 1 1 0 a 0 0 0 (I 

TRY 1 79 83 1Z,(C'd79 33 3 it C C 0 C 0 C 0 C 0 1 0 0 0 (l 2 Q 2 a " Tl\Y 1 19 86 12/C',/H 3, ;) () il 0 D (I D 0 C 0 0 0 0 2 0 G C 0 a 0 0 
Tny 1- 79 96 12lCS.I79 '13 1 Q 1) ~ ~ (! 0 c c c a a 1 2 n n e 1 0 0 a 

U+04 IRT 1 13 589 11'(05179 39 2 0 0 0 0 0 0 0 () 1 a 2 2 3 2 0 C 1 a a 0 
01+Qft IRT 1 13 593 11/0509 42 1 (I (l D 0 0 0 0 0 I) 0 0 0 0 1 0 0 0 0 D 0 

CD 01+04 IRT 1 13 594 11.106179 43 1 0 0 0 0 0 0 0 0 0 0 2 1 3 1 2 0 0 0 0 0 

n 01+04 IRT 1 13 603 11.106179 54 3 0' 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 

= 
OH04 IRT 1 13 610 IVOan? 61 2 () 0 0 0 0 ,J 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
01+04 IRT 1 13 625 IU09n9 29 1 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 

::J 01+04 IRT 1 13 626 lU09/]9 29 2 0 0 0 0 0 0 0 0 0 0 1 1 1 0 2 0 0 0 0 0 
n 01+04 lRT 1 13 627 IV0909 29 3 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
CD 01+04 IRT 1 13 624 IV09179 31 1 0 Q 0 0 0 0 0 0 0 0 0 D 0 1 1 0 0 0 0 0 

fit 01+04 lRT 1 13 617 ll/09179 31 2 0 1) 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 

= 
01+04 lRT 1 13 629 11119"'79 59 2 0 a a 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 

~ 
CHOt, lRT 1 13 63'1 l1.1'l917 9 43 1 0 e a 0 0 0 0 a 0 0 0 1 1 1 a 0 0 1 0 0 
01+04 lIlT 1 13 £42 11l19n9 54 3 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 

n 01'104 lRT 1 13 6~7 11/20179 59 3 0 0 0 0 0 0 Q 0 0 a 0 0 1 0 0 0 0 0 0 a 
01tO', IRT 1 II 6~3 0120179 61 Z 0 0 0 a 0 0 0 0 0 a 0 0 0 1 a 0 0 0 0 0 

CD Olt04 IRT 1 13 653 111;21179 29' 1 Q 0 0 a 0 0 0 Q 0 Q 0 1 1 1 0 1 Q 0 0 0 

• Ol+O~ IRT 1 13 664 11 I;! 1179 29 i! 0 Q 0 0 Q 0 0 0 0 0 1 1 0 3 0 0 0 0 0 0 

a. Olt04 IRT 1 II 665 11 IO! 1179 ~9 :I Q 0 0 0 0 0 0 0 0 c 0 0 0 1 0 0 0 0 0 D 

3: GHo't tRT 1 ~~ ~67 1 ~/r:V79 !9 2 0 0 G n Q () n II () 0 D 2 1 1 0 :1 S l ~ ~ 

01+D4 IRT l 13 6110 1210V79 29 2 0 0 Q a 0 0 0 G 0 ~ 0 Q 1 0 a 0 0 Q 0 Q 

fit 01+04 IRT 1 13 675 12104179 3S 3 0 0 Q Q 0 0 0 Q 0 0 0 0 Q 2 2 1 1 0 Q 1 - 01+04 tRT 1 13 671 12/QV79 37 2 0 0 0 0 0 0 0 0 0 0 Q Q 0 a 1 1 0 a 0 0 
0 Olt04 IRT 1 13 633 12/05179 43 1 0 0 0 0 0 0 0 0 0 0 1 a 1 1 0 0 0 0 Q 0 
::J ,01+04 IRT 1 U 702 121'07179 54 3 0 0 0 0 0 0 q 0 0 0 0 Q Q Q 0 2 Q Q 0 0 
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Table B-4 

Length Data for Atlantic Tomcod Collected in Small (3.7-m head rope) and Large (7.8-m head rope) 
Trawls (in water >10 m). Hudson River Estuary, 1979 

U R 
S I T T T T r T T T T T 
E S V 1 0 1 2 3 4 5 6 7 a 9 G 

C 
II L Z 3' 4' 5 I ,. i 1 1 1 1 1 1 1 1 1 1 1 e 

0 M D M s E 1 1 1 1 1 1 1 
T r r r T r r r 2' t E 0 P 1\ I I I T 

II D T l T L T 2 3 ~ 5 6' 'i i '9 0 1 :! 3 4 5 6 7 8 9 0 0 
R E C E E E E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

TRY 1 79 5 11/05/79 42 :s 0 0 0 0 0 0 0 0 0 0 1 2 0 1 0 0 0 0 0 0 
TRY 1 79 11 1l/Ob179 44 1 0 0 0 0 0 0 0 0 0 2 1 2 3 2 0 0 0 0 0 0 
TRY 1 79 10 11/06/79 4't 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
TRY 1 79 14 11/06179 49 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
TRY 1 79 22 11/07179 63 2 0 0 0 0 0 ~ 0 0 0 0 1 0 1 0 0 0 0 0 0 0 
TRY 1 79 21 IV07/79 65 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
TRY 1 79 20 11/071'79 66 2 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 
TRY 1 H 19 11/01/79 67 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
TRY 1 79 29 11/0~l/79 55 3 0 0 0 0 0 0 0 0 0 0 1 2 0 0 1 0 0 0 0 0 
TRY 1 79 za 11/08/79 57 2 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 1 0 0 0 0 

'TRY 1 79 36 11/09179 31 2 0 0 0 0 0 0 0 0 0 0 1 0 0 3 0 0 0 0 0 0 
'TRY \ 79 H 1l/~9/]9 31 2 0 0 c 0 0 0 ~ Il 0 0 0 0 0 0 1 0 0 0 0 0 
TRY 1 79 43 11/19/79 39 3 0 0 0 0 0 0 Q 0 0 0 0 0 3 Z 0 0 0 0 0 0 
TRY 1 79 45 11/19/79 42 3 0 0 0 0 0 0 0 0 0 0 n 0 i) 1 0 0 a 0 0 0 
TRY 1 79 49 IV191'79 1i4 2 0 0 0 0 0 0 0 0 0 0 1 1 1 2 0 0 0 0 o ,0 
TRV 1 79 54 11/19179 54 2 0 0 0 0 0 0 0 0 a 0 3 2 a 0 0 a 0 0 0 0 
TRY 1 79 56 !1/201'79 55 :3 0 0 0 0 0 0 0 0 0 a 0 0 1 o ' 1 0 0 0 0 0 
TRY 1 79 57 11/201'79 57 :! • 0 0 0 0 , 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 
TRY 1 H 6S 11/20179 67 2 0 0 0 0 0 D 0 0 0 0 0 0 2 0 0 0 0 0 0 0 
TRY 1 79 67 111'20n9 7't 2 0 0 1) 0 0 0 1) 0 0 a 1 0 0 0 1) 1) 0 0 0 a 
TRY 1 79 74 111'21179 31 2 0 0 0 0 0 0 0 0 0 0 1 " 3 2 1 1 1 0 Q 1 
'TRY 1 79 71 111'21/'79 n 2 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 0 0 0 0 
TRY 1 79 82 121'03179 41 2 0 0 0 0 0 11 0 11 0 C 0 1 2 0 2 2 0 0 0 0 
'TRY 1 79 83 121'0:;1'19 42 3 0 0 0 (I 0 0 (I (I 0 0 0 1 0 2 1 (\ 0 0 0 0 
TRY 1 H 90 1:::1'04/79 31 2 Q 0 a 0 c 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 
TRY 1 -7? 87 121'041'79 33 2 0 0 0 0 1) n 0 0 0 c 0 1 2 1 0 1 0 C 0 0 
TRY 1 79 99 12105179 44 1 0 C 0 0 n !l 0 0 ~ 0 0 2 3 1 0 0 0 0 1 0 
TRY 1 79 107 121061'79 63 2 0 0 0 0 0 0 0 0 0 0 0 a 0 2 0 0 0 0 0 0 
TRY 1 79 105 121'061'79 (,6 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
TRY 1 79 104 121'0('/79 67 2 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 
TRY 1 79 103 121'06/79 72 2 0 0 0 0 0 0 0 0 0 0 a a 2 1 0 0 0 0 0 0 
TRY 1 79 116 1U07/79 57 2 0 0 0 0 0 0 0 0 0 0 0 0 1 2 4 0 0 1 0 0 

01+04 IRT 1 13 590 11l'O5/7~ 39 3 0 0 0 0 0 0 0 0 0 0 2 2 1 2 0 0 0 0 0 0 
QU04 IRT 1 II 591 11/0!>/79 41 l 0 0 0 0 0 0 a 0 0 0 2 3 5 3 0 0 0 0 0 0 

01+04 IRT 1 II 592 11/05/79 Ii? 3 0 0 0 0 0 0 0 0 0 0 2 3 2 0 0 0 0 0 0 0 
01.04 tRT 1 11 597 11/06/79 44 1 0 0 0 0 0 0 0 0 0 1 .} a 8 2 0 2 0 0 0 0 

01+0', IRT 1 13 596 111'06/79 44 2 0 0 0 0 0 0 0 0 0 0 2 5 4 4 0 0 1 0 0 0 
01+04 lRT 1 13 600 11/06/79 48 3 0 0 0 0 0 0 0 0 0 0 0 1 o ·2 0 0 0 0 0 0 

01+04 lilT 1 11 601 11/06/79 49 1. 0 0 0 0 0 0 0 0 0 0 2 1 3 0 0 0 0 0 0 0 
01+04 IRT 1 13 602 11/06/79 5(, Z O. 0 0 0 0 0 0 0 0 0 1 2 2 1 1 0 0 0 0 0 

01+04 IRT 1 13 606 11/07179 6S 2 0 0 0 0 0 0 1) 0 0 0 1 1 1 1 0 1 0 0 a 0 
OH04 IRT 1 13 607 11/07/79 66 2 0 0 0 0 0 0 0 0 0 3 5 ,. 3 3 1 0 0 0 0 0 
01+04 IRT 1 13 606 11/01/79 67 2 a a 0 0 0 0 0 0 0 0 0 2 3 0 O· 0 0 0 0 0 
01+04 IltT 1 13 605 11/07/79 n 2 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 
01+04 IRT 1 13 604 ll/01/79 74 2 a 0 0 n 0 1I !l :I !! I) 2 I) 1 1 1 !l 0 0 0 a 
01+04 IRT 1 13 U6 11/08/7' 55 3 Q Q Q 0 0 Q 0 q 0 0 0 0 Q 1 0 0 0 Q 0 0 

.. 
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Table B-4 (contd) ~ 
U R r r r ~ I r r r r r r r 
E ~ v '9 0 1 2 3 4 5 6 7 8 9 G 

A L '2 '3 '4 '5 6' '1 8' 1 1 1 1 1 1 1 1 1 1 1 E 
G C ~1 I} fi s E 1 1 1 1- 1 1 1 
E 0 P A I I r r r r I r I r I r '2 '2 
A 0 T l T l T '2 '3 4' 5" 6' '1 8: 9' 0 1 2 1 4 5 6 7 8 9 0 0 

P- c: C E E E E - - - - 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 1 

01+04 IU 1 13 6!5 1V03/79 57 2 0 0 0 0 0 0 0 0 0 0 3 4 3 1 0 0 0 0 0 0 

01+~4 IRT 1 13 6:!O IV09179 31 2 0 0 0 0 0 0 0 0 0 0 0 1 1 0 a 0 2 1 2 3 
C1+04 IRT 1 13 !>30 U/1 '7179 39 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 0 

01+04 IRT 1 13 631 IVIUB 41 2 0 0 0 0 0 0 0 0 1 0 2 9 8 4 3 0 0 0 0 0 

01+04 IRT 1 13 632 IV19/79 42 3 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

01+04 1RT 1 13 637 1V19179 44 1 0 0 0 0 0 0 a 0 0 0 0 0 1 0 0 0 0 0 0 0 

01~O" l?r 1 1::; 6-S6 1V19/7? 44 2 0 0 0 0 0 0 0 0 0 0 1 3 1 0 1 0 0 0 0 0 

C1+04 IRT 1 13 639 11/19/79 4& 3 0 0 0 0 0 0 0 0 0 0 2 0 1 2 a 1 0 0 0 0 

01+0'. 1RT 1 13 640 1111 9/7? 4'7 1 0 0 0 0 0 0 0 0 0 0 0 4 3 0 1 0 0 0 0 0 

01 ;C'. rRT 1 13 641 11l1~/79 54 2 0 0 0 0 0 0 0 0 0 0 0 2 4 7 2 1 0 0 0 0 

01+04 l?T 1 13 6 t! 3 1112~/79 55 3 0 0 0 0 0 0 0 0 0 0 0 3 3 3 0 1 0 0 0 0 

tld 
OliO'. lr.; 1 13 6'.'. llnOn? 57 2 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

I 01+04 llH 1 13 650 1V2~/7? 65 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

co 01+04 IRT 1 13 651 1112~17? 66 2 0 0 0 0 0 0 0 0 0 0 3 15 7 Ii 1 1 0 0 0 0 

OJ.+04 I~T I 13 652 J lI;::QI7~ 67 2 0 0 0 0 0 0 0 0 0 0 0 1 2 1 0 2 0 0 0 0 

01"04 IRT 1 13 653 11/2~179 72 2 0 0 0 0 0 0 0 0 0 0 2 8 9 2 0 0 0 0 0 0 
01"C4 IRT 1 13 654 11/2~179 74 2 D 0 c. 0 0 ~ 0 0 0 0 1 5 4 7 4 3 0 0 0 0 
C1i04 IRT 1 13 /,61 11/21179 31 2 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 
01+04 IRT 1 13 658 11121179 33 2 D 0 0 0 0 0 0 0 0 ~ 0 1 0 a 2 0 0 0 0 0 

01"04 IRT 1 13 663 12/03179 39 3 0 0 0 0 0 0 0 0 0 0 1 2 4 7 7 4 0 0 0 Q 

01"04 IRT 1 13 669 12103179 41 2 0 0 0 0 J 0 0 0 0 0 1 3 4 8 5 2 1 0 0 0 

01+04 IRT 1 13 670 12103179 42 3 0 0 0 0 0 0 0 0 a o ·0 2 2 8 1 1 0 0 0 0 
01H4 IRT 1 13 677 12104179 31 2 0 0 0 0 0 0 0 0 0 0 0 0 () 0 0 0 1 II 0 a 
01"04 !RT 1 13 674 1210V79 33 2 0 0 0 0 0 0 0 0 0 0 0 0 1 D 0 0 (I 0 0 0 

01+0li IRT 1 13 635 121 0 5/7'1 4', 2 D 0 0 0 0 0 0 0 0 0 0 3 10 10 7 1 2 0 0 0 

01"04 Hn 1 13 693 12105179 (,5 2 0 0 a 0 0 0 0 0 0 0 0 1 0 0 I) 0 0 0 0 Q 

01"04 IRT 1 13 692 121061i9 66 2 0 a 0 0 0 0 0 0 0 0 C 6 7 4 5 4 1 0 0 (I 

01+C4 IRT 1 ·13 6<;1 12106179 67 2 a 0 0 0 0 0 0 0 0 0 c 0 0 1 0 0 () 0 0 0 

• 01+a4 IRT 1 13 690 1210S179 72 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

0 01+04 IRT 1 13 689 12106179 74 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

01"04 lRT 1 13 700 12107179 49 1 0 0 0 0 0 0 0 0 0 0 0 0 1 4 1 0 0 0 0 0 

CD 01+04 IRT 1 13 693 12107179 57 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 3 0 0 0 0 0 

:J 
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APPENDIX C 

STATISTICAL ANALYSES FOR WHITE PERCH LENGTH DATA 

f 
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Table C-l 

Results of t~Test on Length Data of Yearling and Older White Perch 
from Shallow Water Sampling Sites, Hudson River Estuary, 

November-December 1979 

Sample Standard 
Gear Si ze MQan Error 

Small Trawl 712 150.20 0.880 

Large Trawl 413 147.26 1. 226 

t 0.05,1123 = 1,966; P = 0.0495 

Table C-2 

Results of Analysis of Variance on Length Data of Young-of-the-Year White Perch 
from Deep and Shallow Water Sampling Sites, Hudson River Estuary, 

November-December 1979 

Source df MS F Value p>F 

Stratum* 1 2102.14 24.62 0.0001 

Gear 1 124.31 1. 46 0.2276 

Stratum X Gear 1 0.00 0.00 1.0000 

Error 3013 85.37 

.y.Differences between stratum means: shallow 71. 35 
deep 69.68 

C-2 



Errata to the Report Entitled: 

Efficiency of the 1.0 m2 Epibenthic Sled for 
Call ecti ng Young-of-the-Year Stri ped Bass, 

White Perch, and Atlantic Tomcod in 
the Hudson River Estuary, 1978 

1. Page 13, Paragraph 1, line 5, - Table 3 should read Table 2. 

2. The fall owi ng two references were ami tted from the l.i terature Ci ted 
section. 

Hatch R.W. 1978. Minimum estimates of alewife biomass in Lake 
Michigan;. 1973-1977. Oral presentation (with program abstract) 
at 40th Midwest Fish and Wildlife Co'nference, Columbus, Ohio, 
December 10-13, 1978. . 

Kje:son, M.A. and G.N. Johnson. 1978. Catch efficiencies of a 6.1 
meter otter trawl for estuarine fish populations. Trans. Amer. 
Fish. Soc. 107(2):246-254. 
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SUMMARY 

During September and October 1978, Texas Instruments (TI) 

conducted a study to assess the efficiency of the 1.0 m2 epibenthic sled 

used in the Fall Shoals Survey for collecting young-of-the-year striped 

bass, white perch, and Atlantic tomcod in the Hudson River estuary. Catch 

efficiency of the gear equipped with a 300011 mesh net and towed at 1.5 m 

sec-1 at night was as follows: 

I) 

• 

approximately 50% for young-of-the-year striped bass 

approximately 30% for young-of-the-year white perch 

low densities and consequently few non-zero 
young-of-the-year tomcod precluded any estimate 
efficiency. 

catches of 
of catch 

science ael"'llices division 
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INTRODUCTtON . 

Escapement of organisms fromtewed nets (via avoidance Get' 

extrusion through the meshes) results inc gear inefficiency and subsequent 

minimum estimates of species densities. Mini.mum estimates become a serious-· 

problem in the analysis of fisheries -data ~o1hen the catches are useg_to 

calculate estimates of absolute population size. Thus far, actual stui:U~s 

to estimate gear efficiency are still sc:arce(Kjelson and Colby 1977 , 'II 

1978c), but fisheries scientists have recognized. the obvious negatJve b1a.s-· 

in the catches and have begun considering calculated densities as "minimal" 

estimates (e.g. Hatch 1978). GearavoidanC:e generally decreaseS1iS tow 

speed or net diameter increases; it is higher for larger organisUls_.ln 

contrast, extrusion through meshes is htgherat high speeds and for small 

organisms. Both types of sampling iuecfcficiency are common in planl.fE~1L. 

sampling (Clutter and Anraku 1968, Vannucci 196.8) and fisheries sampling 

(Kjelson and Colby 1977). 

Empirical estimates of catch efficiency are difficult to obtain 

because of confounding by the extreme: variability among catches related to 

the patchy distribution of the fish (Clutter and Anralut 1%8)i'~ 

Additionally, variability of towed net catch efficiency may be size and/or 

species related as evident from several studies. Kjelson and Johnson (1978) 

reported the catch efficiency of a 6.1 m oUer trawl to be 48% for juvenile. 

pinfish and 32% for juvenile spot; the stan.dard error ranged between 9 and 

58% of the me~ng", Kuipers (1975) reportedafficiency of a 2· m beam trawl 

for plaice. to decrease from 100% (plaice (7 em length) to 15 to 30% (plaice 

> 15 cm length). Loesch et a1. (1976) reported that the catch efficiency of 

4.9 m otter trat.;l ~vas 25% for Atlantic croaker ,6% for spot, and 30 to 50% 

for brown shrimp. Loesch et al. hypothesized that these species were 

.. probably mQra susceptible to capture than are most others because they are 

slow-moving demersal forms." In summary, estimates of ca.tch effieiency are 

gear and speeies specific and are quite variable. 

2 
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This report presents the results and conclusions of a study 

designed to estimate the catch (gear) efficiency of a 1.0 m2 epibenthic sled 

towed at 1.5 m sec-1 at night for young-of-the-year striped bass. white 

perch, and Atlantic tomcod in the Hudson River estuary with respect to only 

the avoidance component of escapement. The size of the mesh, 3000 , and the 

size of the fish, generally 50 to 100 mID in total length, justify the 

assumption that extrusion through the mesh is negligible, thereby allowing 

sample densities to be related directly to avoidance without confounding 

with extrusion. This study had three objectives: 

• to f'it empirical data on catches of the three selected 
species to a model of catch efficiency, 

• to estimate catch efficiency of the 1.0 m2 epibenthic sled 
deployed under Standard Operatihg Procedures for the three 
selected species, and 

• to recommend catch efficiency adjustment factors to be 
applied to standing crop estimate$ for the three selected 
species based on catches in the epibenthic sled. 

The model developed for this study has intuitive ap!"eal because of 

its simplicity and because it requires the estimation of only one parameter. 

It is well documented that catch by a. gear increases as tow speed increases 

(Clutter and Anraku 1968). Our model assumes that catch increases with the 

tow speed of the sampling gear and can be described by a model of 

exponential approach to an asymptote. The model is described in the Hethods 

Section. 

Distributional patchiness of fish specified the sampling design. 

Differences in catch across several tow speeds provided an empirical 

estimate of catch efficiency where fish behavior (avoidance) is a random 

variable. 

science services division 
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METHODS 

Field and Lahoratory 

Samples of young-of-the-year fiSbes. collected at night from the 

Croton-Haverstraw and Tappan Zee regions of ethe Hudson River, were takeniri 

paired tows of the 1.0 m2 epibenthicsled equipped with a 300~ mesh net 

(from twohoats towing side by side approxj.mately 10 to 15 m apart) ~Gear 

deploymenta~csample handling followed· S1:.andard Operating Proceduresfot.. 

the Fall Shoals Survey (TI 1978a) except rhattow speeds of the boats WE!1;e 

different • One boat a1 ways towed at 1.5 m sec-1 (standard) and the other at 

0.7, 1.1, 1.'9, or 2.3 m sec-1 (experimentaif~Tow durations were different 

over speeds so that each net was towed apprmdmately 450 m. 

Samples (paired tows) were taken from 11 through 15 Septembersnd 

'9 thrcu.gh 13 -Oe.tQber (Table 1)., Experimental tow speed andposltion -

relative t:.o the snore were randomly assigned to one of the boats (tneot!Ier 

boat 'o1as then assigned to the standard speed and other position), except for 

the highest and lowest speeds which werefixced by boat engine capabilities. 

Laboratory P'f'ocf!ssing of young-of-the-yearUElhes followed TI I s Standard. 

OperatingProeedures for the Fall Shoals Survey (TI 1978a). 

Prior to taking samples to determ.ine collection efficiency) it was 

necessary to detennine whether filtration efficiency of the epibenthic sled 

changed over t..herange of experimental speeds~ An appreciable change <>ltJ%ce} 

would require an . adjustment of tow speedinCth.e analyses, as water speed 
. 

through thegea~cm'Outh is the effective tow speed. Therefore, filtration 

efficiency was tt~termined as the ratio of water velocity through the gear 

mouth to thez,relocity of the tow boat through water (Tranter 1968). Water 

velocitytfi't'QU,gh::~the gear mouth was determined. from an electronic flowmeter_ 

mounted . In1i'he &~ar mouth; boat speed was determined with an electronic 

flowmeter~us.peM.ed in the water from the side of the boat. Observations 

were taken simultaneously over the range of speed from 1.2 to 2.4 m sec-1 

and used~tj) ~devf!1op the following linear regression equations describing 

fil tra.tion! 

4 Scl.nc ...... ac •• dlviatoD 
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TA.ble 1 

Number of Stmple Pairs Collected at E~per1~al Tow Speeds and Number 
of Pairs Used in Analysee*'c 

Number of 
EXf}erlmentaT S(imple Number of Sample 
Tow ~peed Pairs Taken P a-'rsc;cU sed in Analyses . 

sec-1 -Sll ~~p ATC 
September 

-

0-~1m 23 'is 7" -y-
T.1 m sec,;.l 20 14 9 8 

1. 9m -sec -1 20 17 7 8 

2.3 fTr set-1 23 -14 5 7 

Total 86 60 28 30 

October 0.7 m sec-1 19 12 15 2 

1 • 1 m 5&-1 22 9 16 0 
1<09 mc sec-1 22 12 14 1 

--,---- - -1 
2.3_m sec 22 13 13 0 

Total. 85 46 58 3 

*A sample paircould be used in the analys.ts onl,y tf a_t least one of the 
pa i r was-a- non;zero catch. 

S8 = striped ba-ss-
WP = wh i tel'ef'dL 
ATC = Atlantk,tomcod 

---------

- - -
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and 

where 

- Bat. Speed Out .. O~0846+cil.0019705 X 

Est. Speed In ... O~1294 +0.0017552 X 

x = boat eng±i1:e in revolutions min ... J 
Eilt.Speed Out (or In) :=; estimated speed (relative to the 

-

water) inm sec-1 outside or inside 

thtHuouth of the epibenthic sled 

SlopesoL1 these regressions lines were s1grtffic<Ultly different (t- = 2.UOi 

df III 36), but-estimated reduction in filtiati:an efficiency was slight o~rcC 

the speed range 0.7 to 2.3 m sec-l;~t_imated filtration efticiency was 

approximat.el}1:_16~7% at 0.7 m sec-I, ap~ately 91.4%, at 2.3 m see'"'"~,L@S 

approximately9L6% at L5 m sec-1 (the -stand~1:(i tow speed). These -slig~t;~c 
-~~ 

changes in~ filtration efficiency do not affect the analysis of -~ catch 

efficiency. 

Catenes of young-of-the-yearstriped bass, white perch, and 

Atlanti~_tom:cod~cin paired tows were converted to densities (number • lOOU 

m-3 ) to be direcUycomparable. Catch data of towed gear are not normally 

distribut.ed (offen they are a Poisson distribution) and there' are at least 

two compsn.ents of- variation affect1ng~heircfistribution, the number of 

schools Wfthin-.3 region and the number offish in a school. Pairing tows 

can reducceootil~.coUlponents of variation by incr~asing the probabilty that a 

singleschooli'sexposed to both gear and· ensUl:':iIt& that both gear are towed 

through an .u:'a-a' containing a fixed number of schools • The variable to be 

analyzed, . ..:then;is a measure of the differenc~ between the catches of the 

tows w:ftlUlk:a_pa~l-r. A ratio provides the best measure of catch difference 

because iCt'~_free of variation due to regional density differences; e.g. 

aelenee aervloeadlvlalOn 
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the ratio of Ito 3 is comparable to therat~ of 10 to 30 although their cc : 

absolutedfffe~ecIlces are not comparable. 
paired tows were={'lal~ulated as: 

(dijm + 1) 

(dlsm + 1) (1) 

Natural· logarithmic mean monthly ratfos(rjm). (geometric means)· were.c 
calculatedcrsT 

where 

n 
r

jm =: r 

n = 

1=1 

-

density estimate of ex· peri mental speed in tow ITair f 
in month m 

density estimate· eE-the standard speed in towtTF 
month m 

number of paired tows atexperimetal speed j forthe~. 
month m 

The· valiie ) one, was added to eachdensi ty to circumvent t:.h~ 
problem ofdivisiofiby zero (SoutlnlOod 1966). One was the appropriate valuecc 

to add as it is . the smallest unit of animal that. can exist, and its addition 
to both the lltIDle.l'ator· and the denominator affect.s the variance of tne.Iatio 
less than a·smaller number. This allow'ed use of all pairs in which atl.east· 
one sample haa a noll-:-zero catch. Pairs in whichoodl catches were zero. were 
excluded fr()ffi~ffte1ency analyses as thesEh provICledcno estimate of howge-ar 
efficiencYG~t1g~d'Wlth speed. Had the inten!.~oJ·the study been to estimate 
densities, ·tc~. inclusion of zero estimatesccwQuld have been required. But 
in catch eff~¢i~y analysis zero versus zer.(} do~s not mean .!!£ change; it 
means noinforHt~!t can be derived concerning change. 

T~~tle5uraey and precision of the above. ratio calculations will be 
affected hytHc.population dens! ty with better ~stimates occurring at higher 
populat.ioncfen.sU1es (Sokal and Rohlf 1969)..'J.'herefQ,re, the population 
densities from September and October wi1.1 allow qualitative assessmeat of 

aolence •• rYlceadlvlaIOl'l 
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which month's ratios yield more accurate efficiency estimates. Natllral 

logarithmic mean monthly densi ties (am) (geOmetric means) from the standard 

speed (1.5 m sec-I) were calculated (zeros_induded) as: 

= 
n 

r 1n (dism+ 1)/n 

i=1 

(3) 

Catch efficiency of the epibenthic sled was estimated with 

non-linear regression by fitting catch ratios (rijm) to the asymptotic 

model: 

where 

" Dj = 

Do ;; 

e = 

k s 

j 

D - D ekj o 0 (4) 

density estimated at speed j 

true population density (unkno';m) 

natural logarithm base -

rate constant 

tow speed 

This is a model of exponential approath to an asymptote (Figure 1) in which 

Do is the true density of the population or the density estimate when the 

gear is 100% efficient. k' The quantity, DoC J, is the density of fish not 

caught (gear inefficiency) at speed j, and the quantity decreases 

exponentially (the stippled area in Figure 1) as speed increases; this is an 

assumption inherent to the model. In substituting the catch ratio (rijm) 

" for Dj' Do becomes Ro (or OoiDs), the ratio of the true population density 

to the estimate~fthe population density obta1neil from the epibenthic sled 

towed at 1.S m~ec-l. Equation (4) can be rearranged as: 

and 

1 - ekj 

where Dj/Do is the proportion of the true population density caught in the 

epibenthic sled. towed at speed j. Non-linear regression was used to 

estimate k, the rate constant by which gear efficiency increases with speed 

(j) in Equation 4. The convergence criterion and algorithm of the 

non-linear r-egtcsslon program are described in Baa et al. (1976). 

science services divIsIon 
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Figure 1. 

Tow Speed 

Graph of Asymptotic Model of Catch Efficiency (D = Do - Doekj 

fork ... 0.5) for 1.0 m2 Epibenthic Sled. Density Estimates 
Approach True Population Density (D ) as Tow Speed Increases. 

o 
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RESULTS ANODlSCnSSlOO 

Only pa1red tows in which at." least one non-zero catch oc<:urred 

were used _in analyses to estimate gear-~ct";f~_ency. Experimental to standard 

ratios (f jill I s) for the experimental "tQws:peed2.3 m sec-1 in Septemb:rwere 

the lowest observed for all three specfes(Table 2) and were significantly 

(a = 0.05) lower than zero J indicat~nga--significant deviation from fhe 

theory of gear avoidance • Therefore, catclidata from the highest -speed (2.3 

m sec-I) J::a ke'nIn September were dlscatci~d from analyses of gearerfiGieIlcy 

of catch. 

Foratriped bass, non-linear regression analysis of exper1illental 

to standa.rd_raeios (rijm), resultedinestilnates of catch effieieneyiri 

September ()f7~~c(k '= -0.054) and 61.4%lIi-oci:ouer (k = -0.635). Dens1;?,. 

estimates wecre significantly higher in Septe!lJh~rJ (t = 5.58) than in OetOhe:I_ 

(TablE: 3) as is past years (TI 1977 ,197~J1t 1978b). September-da:tay==:c 

therefore, may provide more accurate catcch _ratios than October dat~~c:; 

October estimates comprlsed catch ratios from ciour tow speeds J while o11l)F'c. 

tow speeds 0[- 0.7 J 1.1. and 1. 9 m" sec -1 were available 
-

for September. 

Therefore I Octooor ratios may estimate ... the . asymptote more accurate19~~ 

Experimental ~ to standard ratios were pooled across the two monthsTthe~ 

resulting-es£knateof catch efficiency frOm nOll..-linear regression was -45c.;8%. __ _ 

(k = -O.408wi.tha.lld asymptotic standard error~f 0.78). 

For white perch, ratios of experimentnl to standard tow speed 

catch densities from September did not follow the theory underlying our 

model of gear aVOidance; i.e. catch at speed 1.9 m sec-1 was less than at 

the standard sp_eed t perhaps due to low densiti:es (Table 3) and/or small· 

sample sizes ('l'aJ>le 1) in September; therefore, no estimate of catch 

efficiency could ·be made from the study results. Young-of-the-year white 

perch densities are usually lower in the Crotoh-Haverstraw and Tappan Zee 

regions during September than in October (TI 1977 J 1978a, 1978b). Ratios of 

experimentaltq standard tow speed catches from October increased linearly 

and the criterion for convergence in non-linear regression was not met;· 
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, Table 2 , . 
" 2 ' ! " '" 

Natural Logarithm.ic Means (rim) and Variances (S ) of Experimental to Standard Tow-Speed 
Catch Ratios in 1.Om2 Epf5enthic Sled (Eq. 2) for Young-of-the-Year Striped Bass, 

tf11ite Perch, and Atlantic Tomcod 

Striped Bass White Perch Atlantic Tomcod 
Experimental 

(S2) (S2) Tow Speed (n) - (n) -rjm r. 
Jm 

(n) r. 
Jm 

($2) 

OJ 

.. ..;;: 

~ 

Septembie'r;-- O. 7m sec ... 1 ( 15) -1.121 , (2.709) .~ 7) 
. 1.1m sec-1 (1.352) 9) 

+0.953 (0.495) 
(1.956) 

(7) 
($) 
($) , 
(7) , 

-0.241 
+0.380 
~O.37D 
-1.'167 

(1.336) , 
(2.594) 
(,~.704) I~,I 
(O.170~ 

P4) -0.276 +0.267 
1.9m 'sec-1 17) .. 0.276 (2.834) ( ~), -0.343 ~ 1. ~45) 
2.3msec-1 (14) -1 .764 (1.816) (5) -1. 146 0.614) 

II • 

October .. O.7m sec·1 (12) -0.529 (1. 11 0) (15 ) -0.803 ~0.999) 
• 1 .1m seC- ~ ( 9) +0.150 (1. 787) (16) +0.299 0.6181 
C) ( 12) -0.405 (1.685 ) (14 ) +1.046 (1.120) 
i 1.9m seC-
:3 2.3m sec- l (13) +0.580 (1.739) (13) + 1 . 173 (1.346) 
0 • • • I ," ;, (n) = sample size -C) • II ' 

Co - . :£ 
I. 
! 

,''''' , 

'Ji 

" 

'I, 

Jf 



Table 3 

Monthly Mean~ensities (Arithmetic) and~5%c:onfidence Intervals of 
Young-of-the-Year Striped Bass~WhitePerch, and 

Atlantic Tdmcod from StandarcC-Speed Tows 
- with 1. Om2 Epibenthic Sled 

Striped Bass 
95% CI 

White Perch 
95%CI 

Atlantic Tomcod 
95%-CI 

September 
Mean (n) 

3.87 (86) 
2.60 ~ 5.59 

0.30 (86) 
0.15 - 0.46 

0.44 (86) 
0.25 - 0.66 

October 
Mean (n) 

0.80 (8S) 
0.49-1.17 

l.80 (85) 
_ 1.21 - 2.55 

0.04 {8S} 
i).00 ~ 0.09 

--- ------"'"'-------
{n) = sample size 

• 
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hence the asympt.ote could not be accurately esti1ll3ted. Since the 4liYII1ptote c 

cannot be less than the density estimated bytbe 2.3 m sec-1 speed, the 

catch efficiency - of the epibenthic _ sled cannot be greater thaa the 

reciproc-al of the ratio of experimentaltD standard catch for the toW-speed 

2.3 m sec-I. Converting the geometric mean from Table 3 to the linear scale 

and taking its reciprocal results in a maximum estimate of catch efficiency-c:.c 

of 31% for young-:of-the-year white perch. 

For young-of-the-year AtlantictOHlcod, ratios of experimental to 

standard tow speed catch densities from September did not follow the theory 

underlying our model of gear avoidance.eateh at tow speed of 1.9 m sec .... l 

was less than at the standard speed J perhaps due to low densities (Table 3) 

and/ or small sample sizes (Table 1). Densi tiecs (Table 3) and sample sizes 

(Table 1) were even lower in October. Therefore no estimate of ca'tch 

efficiency for Atlantic tomcod could be made-from the study results • 
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CONCLUSIONS AND RE~~QATIONS 

For striped bass, the catch efH-Clency of the 1.0 m2 eptbenthfc 

sled was best estimated from non-linea!' regte5sion of pooled catch ratios 

from Septetnber and October; catch efficiency-was about 50%. Standing crop 

estimates of young-of-the-year striped-bass* based on catches in the 

epibenthicsled should be doubled to adjust fo~ gear efficiency before being 

used to obtain estimates of absolute abundance by a density-volume method. 

FQr white perch, the catch efficiency of the epibenthic sled 

(estimated f~ombctober data) probably was not greater than 31%. Although 

non-linear regression could not be used to estimate the true population 

density, it wasJlt least as high as the deffsity cestimated by the fastest tow
speed. Standing crop estimates of white perth young..,.af,-the-year* should be 

multiplied by a minimum value of 3.23 to adjust for gear eff~ciency before 

being used to obtain estimates of absolute abundance. 

For young-of-the-year :.tlantic ~omcod, the catch efficiency of the 

epibenthic sled~ould not be estimated because differences in catches across

tow speeds were not detected due to: low dens! ties and, consequentlYl few 

non-zero catches. 

*Estimates of standing crops not adjusted for this catch efficiency factor 
appeared in several previous reports, including TI (1975, 1977, 1978a, 
1978b), McFadden (977), McFadden and Lawler (1977) and McFadden et al. 
(1978) • 
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SECTIOtJ I 

SUHtiARY 

An asymptotic approach to 100% efficiency was hypothesized as 

the relationship between catch (i. e., density) and increasing speed of a 

towed net sampler. This study was designed to use a model of t~is 

relationship to empirically estimate the catch efficiency of a 1.0-m2 

epibenthic sled when deployed to sample youilg-of-the-year (YOY) white 

perch (t1orone americana), striped bass (tforone saxatilis), and Atlantic 

tomcod (Hicrogadus tomcod) in the Hudson River estuary. During the 

months the study was conducted white perch were !Jost abundant in the 

catch in October 1978, and. November and December 1979. Striped bass 

were most abundant in September 1978. Few Atlantic tomcod were caught 

in either year. Consequently, the above species-month data sets could 

be used to investigate catch efficiency for ~\lhite' perch and striped bass 

only. 

Contrary to expectations~ mean density was not found to 

increase with increasing towing speed either for YOY ~.hite perch or for 

YOY striped bass. Scatter plots suggested a boat effect may have 

obscured this relationship. . t-lhen data of December 1979 \\lhite perch 

densities were examined with a factorial analysis of variance, the 

Liberty Belle caught significantly fewer fish than the Sametta Too. 

Adjustment of the densities for this boat effect did not significantly 

change the fit to the hypothesized relationship; there was still no 

significant increase in density with increasing towing speed and an 

asymptotic model could not be fit to the data. An exalTIina tion of the 

literature, however, suggested that the catch efficiency of the 1.0-iil2 

epibenthic sled was extreluely low (probably less than 10~n for YOY 

striped bass and white perch. 
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SECTION II 

INTRODUCTION 

The disparity between the number of fish encountered in the 

path of a towed net and the actual catch (i.e., density) by that gear is 

an expression of catch efficiency. A measure of catch efficiency can be 

used to adjust the catch to derive estimates of "true" or "absolute" 

fish abundance and population size. Texas Instruments (TI) has been 

involved in several catch efficiency studies as part of an on-going 

program of gear design and evaluation in the Hudson River estuary (TI 

1977, 1978,. 1979a, 1979b). In 1978, a preliminary study evaluated 

application of an exponential mode! to determine the catch efficiency of 

a 1.0-m2 epibenthic sled for sampling young-of-the-year (YOY) striped 

bass 01orone saxatilis), f"rhite perch (~ahlericana), and Atlantic tomcod 

(Hicrogadus tomcod) (TI 1979b). Re-evaluation 0f the results of this 

1978 study s1:lggested the exponential mode! was inappropriate. 

This report i~ intended to supersede the 1978 Catch Efficiency 

Study (TI 1979b). Several catch efficiency models are considered in 

addition to ·an exponentia! raodel, and t.he 1978 data are reanalyzed and 

combined with results from 1979. The primary objective was to 

empirically estimate the catch efficiency of the 1.0-m2 epibenthic sled 

deployed by TI to sample YOY white perch, striped bass, and Atlantic 

tomcod in the Hudson River estuary. A secondary objective or corollary 

to this study was to identify factors affecting the catch efficiency of 

this gear. 

Catch efficiency varies with gear characteristics and 

deploYL1lent techniques which elicit detection and avoidance behavior in 

fish. These factors have been identified and discussed in detail by 

Clutter and Anraku (1968) and will be only briefly sUI:lmarized here. 
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Gear characteristics affecting visual detection by fish include the 

coloration and .contrast of netting and the presence of reflective 

surfaces. Increased night catches versus day catches have been 

attributed to a reduction in detection distance and avoidance ability by 

fish in low light intensities (Clutter and Anraku 1968). Hydrodynamics, 

a function of net geometry and mesh filtration, can influence catch 

efficiency by creating pressure waves detectable by fish in advance or 

the net. For example, Smith (reported in Clutter and Anraku 1968) 

measured pressure waves 1.5 m in advance of a 1.0-m diameter net towed 

at 1.4 m·sec- l • The net diameter to length ratio, mesh size, bridle 

configuration, and towing speed were also identified as factors 

influencing catch efficiency by altering net hydrodynamics. 

Additionally, mesh size selectively affects fish retention or extrusion. 

Barkley (1972) developed a geometric model which related catch 

efficiency to gear characteristics and detection· and avoidance behavior 

by the fish. In this mechanistic model, probability of capture (catch 

efficiency) was considered a function of four parameters as follows: 

where 

2 

\ 
PC = 1 - -----

R~_u_2 _ 1 
U2 
e 

PC = probability of capture 
\7 = detection distance <\.o 

R = ne·t radius 

U net speed 

Ue escape speed 

II-2 

(1) 
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For a particular net, species and size of fish, and environmental 

conditions, Xo , R, and Ue can be considered constants, and catch 

efficiency will increase as a function of towing speed to an asymptote 

at 100% efficiency (PC = 1) {Figure II-ICA)]. An increase in catch with 

increasing towing speed was observed by several investigators, including 

Aron and Collard (1969) and Clutter and Anraku (1968). A major 

limitation of the Barkley model is the difficulty of experioentalli
r

' 

quantifying detection distance (Xo ) and escape speed (Ue ). \~hen 

experimentally determined values for Xo and Ue are available, 

probability of capture (PC) may be calculated diectly from equatton 1 

(with certain limitations as described in Appendix Figure 1). Barkley 

(1972) also provided a formula for calculating PC using the ratio of 

catches at two different towing speens to approximate Xo and Ue , but he 

concluded that this method is only valid Eo·r escape speeds less than 30% 

of towing speeds. 

towing speed 

The actual relationship between catch 

could assume one of several theoretical 

efficiency and 

forms (Figure 

II-I). An asyaptotic approach to 100i~ efficiency is the basic premise 

common to most forms. The density at 100% efficiency (Do in Figure 

II-I) represents the "t~ue" population density. These curves describing 

the relattonship between catch efficiency and towing speed can be 

classified into two categories based on characteristics of their shape. 

The curves A· through D in Figure 11-1 all rise continuously from, at or 

near, the origin in their approach to the asynptote, ~.,rhile Cllrves E and 

F have a plateau at low efficiency and rise to the asymptote above the 

threshold towing speed CUt). The former curves actually represent 

subsets of the latter in which the threshold speed is close to zero. 

The underlying purpose of the 197B and 1979 studies with the 1.0-Q2 sled 

was to empirically determine the appropriate model and asymptote density 

by examining the change in density with increasing towing speed. 
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SECTIO[~ III 

;1ATERIALS AND d~THOUS 

A. FIELD AHD LABuRATORY 

This study utilized the results of a catch efficiency study i~~ 

1979, and reanalyzed data from a similar study conducted in 1978. Both 

studies were designed to r:dnimize or control sources of variation not 

directly attributable to the change in catch efficiency of the 1.0-m2 

epibenthic sled with increasing tmving speed. To minimize- ter.\poral 

variation, sampling for YOY fishes was conducted at night and was 

limited to one week in each of two months in 1978 anJ 1979 (11 through 

15 September and 9 through 13 October, 1978; 5 through 8 November and 3 

through 6 December, 1979). In 1978, sampling was timed to concur with 

peak YOY striped bass abundance and in 1979 with peak YOY white perch 

abundance (TI 1979c). 

Sampling ~vithin a week was lJmited to the same river region 

and bottom type. In September 1978 and November 1979, sampling was 

conducted in the Tappan ,Zee region (R.i.'! 24 through Rtf 33) in depths of 4 

to 6 m of water over a sLnooth, muddy bottoQ. In October 1978 and 

December 1979, sampling was conducted in depths of 3 to 5 m of water in 

the Croton-Haverstraw region (RM 34 through RH 38) over similar bot tau 

conditions. Consideration was given to preventing the overlap of towing 

paths within a region, because bottom disturbance froLu a previous tow 

could bias subsequent' tows. 

Paired samples (two boats towing in parallel approximately 10 

to 15 l:l apart) were collected in an attempt to reduce variation' in catch 

due to patchiness of fish distribution within a region. Pairing can 

reJuce sampling variati.on by increasing the probability that the same 

patches or ~aps in distributi.on are sampled by both experimental and 
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standard tows. One boat always towed at 1.5 m· sec-1 (standard) and the 

other at 0.7, 1.1, 1.5, 1.9, or 2.3 m·sec- 1 (experimental), except in 

1978 \lIhen the 1~5 ra·sec-1 experimental tows were not taken. The 1.5 

m· sec-1 experimental tows were added in 1979 to allow examination of the 

variation in catch between boats which was independent of towing speed. 

Towing durations were varied over experimental speeds to 

maintain an approximately constant sample volume and tow length. Table 
\ 

lII-l indicates the number of saraple pairs collected, the variations in 

sample volumes, and the nUr:lber of paired tows in which both experiraental 

and standard tows colletted at least one fish of the species considered. 

Field observations indicated a relatively constant tow length 

(approximately 450 ra) was obtained. 

Experimental towing speed and position relative to shore 

(proximal or distal) were randomly assigned to one of the two boats 

(Sametta Too or Liberty Belle),· and the other boat was assigned the 

standard speed and other pOSition".. ifowever, boat and engine 

capabilities (Appendix Table 1) limited assignraent of the slowest towing 

speed (0.7 m· sec-I) to the· Sametta Too,. and the highest speed (2.3 

rae sec-I) to the Liberty Belle. To examine possible variat.ion in density 

estimates due to this nonrandom. assignment of boats at extreme towing 

speeds, experimental speed was randonly assigned in a balanced, 

factorial design across the three intermediate speeds (1.1, 1.5, and 1.9 

m·sec-1 ) for the collections made in Decenber 1979. 

The 1. U-m2 epibenthic sled was equipped \olith a 3000 J.lril raesh 

net with an enlarged conical fyke attached to the cod end (Tl 1979c). 

with this fine mesh net, mesh selectivity was not considered to vary 

durin,3 the studies anJ 1001. retention of 'iVY fishes [>60 mn mean total 

length (TL) J was assumed. Laboruto!y processin~ of the tOY fishes 

followed standard operating procedures for the Fall Shoals Survey (TI 

1979c) •. 

III-2 science services division 
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Table III-1 ~ Variation in Sample Volumes, Number of Paired Tows. and Number of Non-Zero 
Paired Tows for 1.0-m2 Epibenthic Sled Study, 1978-1979 

Variation in Tow Volume <ml ) 
Number of Non-Zero Pairs** 

Standard 
Species'" Expe ri men ta 1 Expel'imenta 1 1!.:5m.sec-1) 

Towing SPfed Number of 
·S.E. t Year Sampling Date (m·sec- ) Sample Pairs i* x S.L S8 WP AT 

1978 11 Sep - 15 Sep 0:7 23 386.4 13.1 405.4 6.3 5 2 2 
1.1 21 417.2 14.4 420.1 8.9 9 1 1 
1.9 20 416.1 4.8 429.5 5,8 11 D 
2.3 23 405.4 5.8 418.3 5.2 5 1 

Total 87 30 5 4 

09 Oct - 13 Oct 0.7 22 437.1 6.1 444.8 3.4 5 10 0 

1.1 22 444.3 6.2 438.1 4.3 5 13. 0 

H 1.9 23 458.6 7.2 436.8 5.5 3 8 0 
H' . 2.3 22 450.6 6.8 421. 7 3.9 4 8 0 H 
I 

W Total 89 17 39 0 

1979 05 Nov - 08 Nov 0.7 17 416.9 9.4 416.0 6.0 12 6 
1.1 15 422.4 7.1 417.1 6.0 2 15 8 
1.5 13 411.0 3.7 411.5 4.7 2 11 6 
1.9 13 417.3 16.2 431.0 6.0. 4 13 8 
2.3 17 423.4 7.7 420.0 5.1 5 15 10 • g, Total 75 14 66 38 

CD 
~ 
n 03 Dec - 06 Dec 0.7 19 421.8 9.4 454.1 7.2 4 18 3 
CD 1.1 19 436.4 6.6 443.7 4.6 2 18 7 

" l.S 18 431.0 5.4 435.5 4.8 2 17 5 CD .. 1.9 21 439.2 7.8 445.8 4.6 5 19 6 < 
Q 2.3 18 436.4 11.5 
CD 

419.0 6.0 0 15 1 

" Total 95 13 87 22 
a. 
<' lOX = Mean 
! i t S.E •• Standard Error 
0 

**A paired tow 1n which both the experimental and standard tows collected at least one fish of the species considered ~ 
fS8 • striped bass, WP • white perch, AT • Atlant1c tomcod . 
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Prior to sampling, it was necessary to determine the variation 

in filtration efficiency of the 1.0-m2 epibenthic sled across the range· 

of experimental speeds. An appreciable change (e.g •• >10%) would 

require an adjustment to both the number of organisms caught and towing 

speed because 1) catch i-lOuld vary directl), with change in filtration 

efficiency (Tranter and Smith 1968) and 2) speed through the water was 

considered to be the tO~ling speed. filtration efficiency data were 

collected and analyzed in 1978 using linear regression (TI 1979b). 

These data were rean~lyzed ia this report using an analysis of variance 

(A.i:~uV A) des Ign. Filtration efficiency was determined as the ratio of 

water velocity through the net mouth to the velocity of the net through 

the water (measured wi-th electronic flowr.leters mounted in the net mouth 

and suspended O.S m t9 the outboard side of tlle net, respectively). 

Observations were taken simultaneously over a range of boat speeds from 

1. 2 to 2.4 m· sec-1 (as r.1easured by the flowmeter suspended outside the 

net). Boat speed was used as the blocking factor' and flowr:leter location 

(inside or outside the i.O-m2 epibenthic sled) was the treatment factor. 

Both boat speed (F = 157.21, p~O. 0001) and flowmeter location (F = 
". 

33.16, p~O. UOOl) were highly significant r:lain effects (Appendix Table 

2), but the interaction between these two factors was not significant (F 

= 0.57, p2,0.750S). Therefore, filtration efficiency was. considered 

const.ant across the range of speeds used and was computed as 92.27. by 

taking the ratio of r:lean ·£lowr:leter readings (m· sec-I) inside and outside 

the l.O-r:l2 epibenthic sled. Since filtration efficiency \"as constant, 

adjustments to towing speed or density were unnecessary. 

B. DATA ANALYSES 

Data analyses followed the flow diagram in Figure Ill-I. 

Catches' of 'tOY striped bass, \yhite perch, and Atlantic tomcod tvere 

converted to dens it ies (number ·1000 m-3 ) to be directly comparable, and 

analyz8d separately by r:lOntil. To examine the empirical relationship 

bettveen towing speed and dens i ty, two r:leasures of density tyere used. A 

1II-4 science services division 
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direct measure, the density at each of the experimental speeds, was 

calculated using all catch data (i.e., both zero arid non-zero catches). 

A second measure, the ratio of densities between experimental and 

standard tows (relative density), utilized the effectiveness of paired 

tows in reducing variation due to regional density differences. For 

example, a ratio of 1:3 for one pair of samples is comparable to a ratio 

of·l0:30 for another, although an order of magnitude difference in theii 

absolute d.ensities exists. When relative densities were used in these 

analyses they were derived from non-zero paired catches only. 

Descriptive statistics [Figure lII-i: means. (x), standard 

deviations (S~D.), standard errors (S.E.)] and scatter plots tvere used 

to identify the empirical relationship between density and towing speed 

for each species-month combination. If this relationship had resembled 

an approach to an upper asymptote, the next step in this analysis would 

have been to· fit each of the hypothesized models (Figure II-i) to the 

data to determine the most appropriate model (best fit to the data). A 

2x3x4 factorial analysis of variance (Helwig and COlmcil 1979) was 

performed on December 1979 Vlhite perch data to identify significant 

interactions and separate the effects of days in the week and boats from 

towing speeds. The main effects were the two boats (Liberty Belle and 

Sametta Too), three intermediate towing speeds (1.1, 1.5, and 1.9 

m' sec-I), and four sampling days. The c'1tch parameter used in this 

iV~OVA W'1$ white perch density in experimental tows, transformed by 

10glO(x) to eliminate variance heterogeneity. 

III-6 science services division 
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SECTI01~ IV 

RESULTS AND DISCUSSION 

The basic pattern depicted by mean· density of yay striped 

bass, \vhite perch, and Atlantic tomcod in 1978-79 was one of no 

consistent cha nge in catch by the 1.0-1;]2 epibenthic sled with increasing' 

towing speed (Tables IV-l through IV-3). This pattern was observed for 

all species and months in 1978 and 1979, and for both density· at 

experimental speed and relative density. Examination of the standard 

error of the mean .density (Tables IV-l through IV-3) or twice the 

standard error (as an approximate 95% confidence interval) indicated 

mean density at the highest experimental towing speed (2.3 m'sec- 1) 

appeared. slightly lower than the density at slower speeds. Densities 

\vere extremely low for Atlantic toncod in all Months, for striped bass 

in all months but Septeober 1978, and for white p~rch inSeptenber 1978; 

subsequent inferences will be made exclusive of these species-month data 

sets. Densities at 0.7· and· 2.3 m' sec-1 for strip~d bass in September 

1978 (Figure IV-I) had less scatter about the mean and lower means than 

for the intermediate towin3 speeds (1.1 and 1.9 m·sec- 1). In Decelilber· 

1979 (Figure IV-2), a similar pattern for white perch was ap·parent, 

althoucih not as distinct as for striped bass. Relative density for 

white perch in December 1979 (Figure IV-3) had reduced scatter of points 

about all· means, but several large values appeared at intermediate 

speeds. These outliers, the relatively wide scatter observed at 

intermediate speeds, and the low densities at 2.3 m"sec-1 suggested that 

a boat effect may have obscured the relationship between density and 

towing speed. 

TI1is boat eff.ect on the collection of white perch was examined 

in a 2x3x4 factorial ANOVA which was incorporated in the sampling design 

for December 1979. A strong boat effect was present (F = 6.24, p=O. 020; 

Appendix Table 3);. the Sametta Too caught significantly nore fish than 

. IV-l science services division 



Table IV-1 ~ Mean Densities for Yo~ng-of-the-Year Striped Bass Caught 
by 1.0-m2 Epibenthic Sled, 1978-1979 

Standa·rd Tows Relative Density ".~", 

Experimental Experimental Tows (1.5m·sec-1) (Experimental.Standard 1) 

Towing Sp'eed 
i("I' i(t xl Year Sampling Date (m· seC 1 ) n* S.E.** n S.L n S.L 

1978 11 Sep - 15 Sep 0.7 23 2.01 0.84 23 7.57 2.47 5 0.64 0.13 

1.1 21 10.67 3.96 21 8.04 2.02 9 1.67 0.54 
1.9 20 12.44 3.51 20 14.45 4.37 11 1.62 0.65 
2.3 23 2.82 1.83 23 11.94 3.15 5 0.38 0.21 

09 Oct - 13 Oct 0.7 22 1.12 0.44 22 1.92 0.62 5 1.48 0.41 
1.1 22 1.41 0.62 22 1.44 0.66 5 0.71 0.20 

H 1.9 23 0.17 0.26 23 1.70 0.58 3 0.85 0.53 
<! 2.3 22 2.20 0.65 22 1.86 0.88 4 0.87 0.38 I 
N 

1979 05 Nov - 08 Nov 0.7 17 1.01 0.37 17 1.13 0.36 1 1.10 

1.1 15 2.28 0.91 15 2.20 0.63 2 1.12 0.18 

1.5 13 0.74 0.42 13 2.07 0.67 2 1.47 0.51 

1.9 .13 1.63 0.62 13 3.05 0.84 4 0.59 0.09 
2.3 17 1.88 0.54 17 1.52 0.49 5 0.96 0.19 

(II 

~ 03 Dec - 06 Dec 0.7 19 2.83 0.97 19 0.59 0.28 4 2.85 1.64 
CD 
~ 1.1 19 1.51 0.59 19 1.60 0.78 2 3.15 0.17 

.() 
CD 1.5 18 1.68 1.31 18 1.15 0.65 2 5.52 5.33 
(II 1.9 21 1.95 0.77 21 1.28 0.37 5 1.52 0.54 CD ., 

2.3 18 0.12 0.12 18 1.24 0.53 0 < 
() 
CD 
CII *n = Number of paired tows 
D. tx = Mean density (number individuals.1000m-3) <' 
! **S.E. = Standard error of mean density 
0 t~ = ~ean relative density (ratio of experimental to standard· density) 
~ 

***Calculated from non-zero paired tows in which both the experimental and standard tows collected at least one fish 
of the species considered 



Table IV-2 ~ Mean Densities for Young-of-the-Year White Perch Caught 
by 1.O-m2 Epibenthic Sled, 1978-1979 

• -
Standard Tows R l' . *** e atlVe Densl ty 

Experimental Experimen~al Tows (1.5m·sec-1 ) (Experimental'Standard-1) 
Towing Speed xt -t -:j= Year Sampling Date (m'sec- I ) n* S.L ** n x S.L n x S.E. 

1978 11 Sep - 15 Sep 0.7 23 0.84 0.30 23 0.20 0.14 2 0.97 0.09 
1.1 21 0.85 0-.33 21 0.61 0.30 1 0.88 
1.9 20 0.50 0.30 20 0.72 0.31 1 0.95 
2.3 23 0.24 0.24 23 0.82 0.35 1 1.20 

09 Oct - 13 Oct 0.7 22 3.67 1.62 22 5.58 1.24 10 0.96 0.21 
1.1 22 4.59 0.98 22 4.64 1.49 13 1. 58 0.35 

H 
1.9 22 6.36 1. 75 23 2.61 0.84 8 1.52 0.33 

<: 2.3 23 7.05 1. 73 22 2.62 1.01 8 2.90 0.87 I 
I".J 

1979 05 Nov - 08 Nov 0.7 17 10.90 . 3 .05 17 10.17 2.55 12 2.33 1.08 
1.1 15 17.97 4.82 15 19.07 3.60 15 0.95 0.16 
1.5 13 14.67 3.67 13 15.89 2.89 11 1.28 0.28 
1.9 13 18.09 5.19 13 25.02 6.37 13 0.73 0.13 
2.3 17 15.54 3.32 17 18.43 4.48 15 1.28 0.23 

'" a 03 Dec - 06 Dec 0.7 19 27.66 5.93 19. 21.25 4.11 18 1.41 0.24 ji' 
:1 1.1 19 33.88 7.33 19 31. 76 4.82 18 1.87 0.79 
a 1.5 18 CD 25.20 4.04 18 18.78 4.48 17 2.77 1.06 
III 1.9 21 22.50 7.33 21 28.07 6.06 19 0.94 0.22 
CD ... 2.3 18 13.08 2.60 18 19.00 3.02 15 0.99 0.33 0( 

n-
eD 
(II *n = Number of paired tows 
a. tx = Mean density (number individuals.l000m-3) <' _. 

**S.E. ~ Standard error of mean density III 
O· tx = Mean relative density {rati~ of experimental to standard density} 
:1 ***Calculated from non-zero paired tows in which both the experimental and standard tows collected at least one fish 

of the species considered 



Table. IV-,3 ~ Mean ·Densities for Young-of-the-Year Atlantic Tomcod Caught 
by 1.0-m2 Epibenthic Sled, 1978-1979 

Standard Tows Relative Density *** 

Experimental Experimental Tows (1.5m·sec-1) Experimental·Standard- l 

Towing Sp'eed 
xt Year Sampling Date (m'sec-1) n* S.L** -t n x S.L n xf S.L 

1978 11 Sep - 15 Sep 0.7 23 0.48 0.22 23 0.68 0.29 2 0.78 0.25 

1.1 21 1.42 0.75 21 0.67 0.36 1 6.08 

1.9 20 1.00 0.68 20 1.29 0.61 0 

2.3 23· 0.24 0.24 23 1.06 0.38 1 2.40 

09 Oct - 13 Oct 0.7 22 0.00 0.00 22 0.20 0.14 0 
1.1 22 0.00 0.00 22 0.00 0.00 0 

1.9 23 0.00 0.00 23 0.10 0.10 0 
H 2.3 22 0.00 0.00 22 0.00 -0.00 0 
<: , 
-I=-"-

1979 05 Nov - 08 Nov 0.7 17 4.35 0.90 17 2.77 0.94 6 1.46 0.33 

1.1 15 3.54 1.12 15 5.31 1.25 8 0.85 0.15 

1.5 13 2.40 0.94 13 4.51 0.99 6 1.26 0.31 
1.9 13 4.05 l.00 13 3.56 0.89 8 0.93 0.17 
2.3 17 3.28 0.82 17 3.49 1.01 10 1.30 0.29 

en 
2. 03 Dec - 06 Dec 0.7 19 1. 35 0.50 19 1.56 0.53 3 1.81 0.79 
~ 
::J 1.1 19 2.09 0.44 19 1.92 0.47 7 0.85 0.11 
() 

1.02 ~ 1.5 18 0.34 18 1. 93 0.43 5 0.87 0.10 
en 1.9 21 1.63 0.36 21 
~ 

1.17 0.42 6 1.19 0.31 .. 2.3 18 0.29 0.20 18 0.66 0.26 1 1.11 < 
() 
~ 

)1 en *n = Number of paired tows 
Q. tj( = Mean density (number individuals'1000-3) <' 

1, 
" 

!. **S.E. = Standard error of mean density 
Ii 

fx : Mean relative density (ratio of experimental to standard density) 
f· 

0 f 
::J ***Calculated from non-zero paired tows in which both the experimental and standard tows collected at least one fish 

of the species considered 
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the Liberty 30211e (Duncan's tlultiple Comparison Tes::, p<0.05). 130at 

speed, as a main effect, was also significant (F = 3.51, p = 0.046) with 

densi.ty significantly 1 O\I/e r. at 1.9 u'sec- 1 t'Bn at 1.1 (.\·sec- 1 (Duncan's 

llultiple Comparison Test, p<O. 05). Day, as a main effect, and the t\1/O 

and three factor interactions were not significant. The S;ll:1etta Too 

mean density II/as highest at 1.1 m'sec- 1 (Figure IV-4). Liberty Belle 

mean densities were highest ::it 1.1 and 1.5 \:1'sec- 1 and lowest at 1.~ and' 

2.3 m·sec- 1 • The mean densities of Y01 white perch captured by the two 

boats were similar only at the standard towinG speed of 1.5 m·sec-1 • 

The significantly 10\I/er densities of '/.OY IYhite perch captured 

by the Liberty aelle may be relaterl to engine characteristics which 

permit this boat to tow at the fastest but not the slowest towing speed. 

7he Liberty Belle has a larger propeller than the Sametta 700 (Appendix 

Table 1), and t:lis characteristic may create turbulence Il7hich the fish 

can detect and avoid in advance of the net~ Detection of this 

turbulence was probably enhanced by the Shallow depths (3 to 6 m) 

sampled in the study. 

The significant boat effect offered an explanation for the 

patterns observed in the scatter diagrams (Figures IV-l through IV-3). 

Low density estilnates by the Liberty Belle and \ligh densities by the 

Sametta Too tncreased the scatter about mean density at the three 

intermediate towing speeds (1.1, 1.5, and 1.':1 m·sec- 1). At u.7 and 2.3 

m' se'7- 1 , scatter was relatively low because only one bOitt was assigned 

each speed. The 10\\1 density at 2.3 n' sec-1 probably occurred because 

sampling at that,speed was limited to the Liberty Belle. 

This boat effect would also differentially affect the variance 

of relative density estimates. If the experimental density in the 

numerator was derived from a Liberty Belle sample, the! value of the 

ratio would be decreased. Similarly, the ratio would be increased if 

IV-8 science services division 
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the Sametta Too density was the nUr.lerator. The outlying high values 

appeared (Figure IV-3) when relative density was" calculated with Sametta 

Too density as the nUr.lerator. 

Since a strong boat effect existed and the Decer.lber 1979 white 

perch data did not reser.lble any of the hypothesized r.lodels (Figure 

II-I), density estimates froo one boat were adjusted with respect to the 

other to elir.linate this boat effect. The adjustQent factor was derived 

froQ the d~fference between mean log10 density of the two boats. 

Adjustment did not significantly alter the relationship (Figure IV-5); 

there was nO increase in density with increasing towing speed. 

Therefore, regardless of the paraQeter and adjustr.lent used, a plateau in 

density occurred between towing speeds of 0.7 and 2.3 Q·sec- 1• 

This plateau may be at either extremely high efficiency [near 

Do in Figure II-I (A and F) J or at extremely low efficiency [Dl in 

Figures II-I (E and F)J. Literature values for a comparable gear and 

deployoent technique suggest it was a low plateau. For example, Kuipers 

(1975) used a 2-m beam trawl towed at 0.5 ra'sec-1 and observed a catch 

efficiency of approximately 20% for juvenile plaice (Pleuronectes 

platessa, 140 to 200 om). ilurphy and Clutter (1972) towed a 1.0-m net 

at 0.76 ra'sec- 1 and found the catch efficiency was only 7% for Hawaiian 

anchovy (Stolephorus purpureus) larvae. Loesh et a1. (1976) deployed a 

4.9-m trawl (1. 5-ra sweep) at 1.1 m· sec-1 and captured spot (Leiostof.lUS 

xanthurus) with only a 4 to 9% catch efficiency_ Applying his model to 

the anchovy catch of Murphy and Clutter (1972),. Barkley (1972) 

calculated catch efficiencies ranging from 35% for 4.5-mm fish to 0.021.' 

for 11.5-mm fish. Barkley (1972) also applied his model to catch data 

of California smoothtongue (Bathylagus stilbius) taken with a 6-r.l 

Isaacs-Kidd mid-water trawl (Aron and Collard 1969). This relati vely 

large trawl had a catch efficiency of 7:3% for 72-mm fish when towed at 

speeds less than 1.6 m' sec-1 and 33% when towed at speeds greater than 

1.6 m-sec-1• 
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To further invest igate the low pIa teau hypothes is, Barkley's 

model was applied to \07hite perch densities in this study by making the 

following assumptions: 1) YOY white perch with a mean body length of 70 

mm TL (TI 1979) had an escape speed of 10 body lengths per second (0.7 

m·sec- 1 ) (Bainbrid;je 1960), 2) the minimum detection distance \~as 1.5 m 

(Smith in Clutter and Anraku 1968), and 3) the 1.0-m2 epibenthic sled 

fished similarly to a circular 1. O-m diameter net. The conservative 

nature of this oodel was apparent since the catch efficiency of the 

1.0-m2 epi benthic sled was essentially undefined and close to zero at 

towing speeds less than 2.3 m',sec- 1 (Appendix Figure 1) and was 

. 1 0 2'1 2.:3 M,. sec-I. approx1mate y • /0 at ." Since the Barkley model assumed 

optimum avoidance behavior, catch efficiencies deternined by ihis model 

\07ere quite low and probably represent mininul"l values. Nevertheless, 

both applications of the Barkley nodel and the work of other researchers 

cited herein suggest catch efficiency of the 1. 0-m2 E'~i benthic sled for 

YOY.· \olhite perch and striped bass is at a low plateau [Dl in FiglJre 

II-l(E and F)J and probably less than 10%. 

An implication of the Barkley model and the \o1Ork of Laval 

(1974), Hurphy and Clutter .(1972), and others (sur.ll:larized in Clutter and 

Anraku 1968), was that a relatively small increase in net diameter would 

increase catch efficiency more significantly than a relatively large 

increase in towing speed. It may not be mechanically possible to tow at 

speeds fast enough to observe an increase in catch efficiency with a 

small (1.0-02 ) net and large fish <2,.70 OGI TL). Mechanical limitations 

of the gear and/or boat would cause the relationship between density and . 
towing speed to reach a plateau at some density less than the true 

population density (Do). This gear efficiency plateau was consistently 

observed for large trawls by Ionas (1967). We therefore conclude that a 

theoretical model of the relationship bet\oleen density and to\07ing speed 

does not appear to. be the best method for the evaluation of catch 

efficiency for the 1.O-m2 epibenthic sled, since it does not distinguish 

between a gear efficiency plateau and a plateau at the true population 

density. 
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where 

apply: 

APPENDIX 

The fiarkley (1972) ~odel is as follows: 

Pea: 

x 
o 

2 

PC = probability of capture (catch efficiency) 
Xo = detection distance 

R = net radius 
U = net speed 

Ue = escape speed 

Examination of this model indicates three general restrictions 

Restriction 1: Ue must be greater than zero, otherwise a 

division by zero would be attempted. 

Restriction 2: U must be greater than Ue (i.e., greater 

than 0.7 m'sec-1 in this study), otherwise 

a square root of a zer~ or negative number 

would be attempted. 

Restriction 3: The term x o 

F2 
It --1 

U
2 
e 

must be equal to 

or less than one. 
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When this term equals one, PC = O. In this 

study, this occurred at a towing speed of 2.2 

(Appendix Figure 1) • When this 

ter~ is less than one, PC increases with 

increasing towing speed as indicated in Figure 

ll-l(A) and the right-hand portion of Appendix 

Figure 1. When this term is greater than one, 

PC increases with decreasing towin3 speed and 

exceeds 100% efficiency (left-hand portion of 

Appendix Fi3ure 1). This biological impossi-

bility occurred at towing speeds below 1.26 

m'sec-1 in this study. 

Therefore, the catch efficiency for Barkley's model under the 

conditions of the present study was operationally defined as 0% (PC=O) 

at towing speeds <2.2 m' sec-I. Barkley's model was used to estimate 

catch efficiency only at towing speeds greater than 2.2 m'sec- 1 (e.g. at 

2.3 m·sec- I ). 
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Barkley's (1972) Model as a Function of Towing Speed (U), with Constant Values 
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Appendix Table 1 

Characteristics of Two Boats Used in 1978-1979 
Epibenthic Sled Catch Efficiency Study 

Boat Characteristics Sametta Too Li berty Bell e 

Hull Construction wood solid fiberglass 

Dimensions 
LOA (overa 11 length) 11. 9 m 11. 9 m 
Beam 3.7 m 3.6 m 
Draft LIm 1.lm 

Engine 
Type Perkins 6-354 GM 6-71 
Fuel Diesel Diesel 
Reduction Gear Ratio 2.1/1.0 2.5/1.0 

Propeller 
Number of Blades 3 4 
Diameter 53 em 71 em 
Piteh 46 em 69 em 

Approximate RPM For Each 
Towing Speed_1 1000 0.7 m·sec_ I 1.1 m·sec_1 1350 520 

1.5 m.sec_1 1790 720 
1.9 m.sec_I 2200 920 
2.3 m· sec 1120 
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Appendix Table 2 

Two-Way Analysis of Variance (ANOVA) on Electric Flowmeter Readings (m.sec-
I

) 
Taken Simultaneously Inside (In) and Alon~side (Out) Epibenthic Sled at 

Seven Selected Towing Speeds (m·sec- I ) [treatment = flowmeter 
location, blocking factor = seven towing speeds, and three 

observations per cell (except at fastest speed where 
there were two observations per cell)] and 

Duncan's Multiple Comparison Test 

Source 

Model 
Boat Speed 
Flowmeter Location (In or Out) 
Boat Speed X Flowmeter Location 

Error 

Total 

*significant at p~.OOOI 
df = degrees of freedom 
SS = sum of squares 
MS = mean square 
F = calculated F-ratio 

df SS 

13 53858.33 
6 51847.92 
1 1822.50 
6 187.92 

26 1429.16 

39 55287.15 

p ~ probability of obtaining a larger F-ratio 

MS 

4142.95 

54.97 

Duncah's Multiple Comparison Test* 

F 

75.37* 
157.21* 
33.16* 
0.57 

Factor Comparison across Levels of Each Factor 

Boat Speed (m·sec-1) 

Flowmeter Readings 

1.1 1.3 1.5 

Inside 

1.7 1.9 2.1 

Outside 

P 

0.0001 
0.0001 
0.0001 
0.7505 

2.3 

.For factors with a significant F-ratio, using the error mean square and 
associated degrees of freedom as the testing term [factor levels among 
which no significant (a=O.OS) difference exists are underlined) 
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Appendix Table 3 

2X3X4 Analysis of Variance CANOVA) on LoglO Experimental Density of Young-of
the-Year White Perch Caught by Epibenthic Sled in December, 1979 

(main factors were towing speed, date in weck, and boat) 
and Duncan's Hultiple Comparison Test 

Source df 5S MS F P 

Model 23 3.99 0.17 1.57 0.139 

Towing Speed 2 0.77 3.51 0.046* 
Boat 1 0.69 6.24 0.020* 
Date 3 0.75 2.28 0.106 
Towing Speed X Boat 2 0.37 1.67 0.210 
Tow;ng Speed X Date 6 0.58 0.87 0.531 
Boat X Date 3 0.49 1.49 0.243 
TO\,/i ng Speed X Boat X Date 6 0.34 0.51 0.795 

Error 24 2.65 0.11 

Total 47 6.64 

*significant at 0.012P~.05 
df = degrees of freedom 
S5 = sum of squares 
MS = mean square 
F = calculated F-ratio 
p = probability of obtaining a larger F-ratio 

Duncan's Multiple Comparison Test* 

Factor Comparison across Levels of Each Factor 

Towing Speed (m'sec- I ) 1.1 1.5 1.9 

Boat Sametta Too Li berty Belle 

*For factors with a significant F-ratio, using the error mean square and 
associated degrees of freedom as the testing term [factor levels among 
which no significant (aeO.OS) difference exists are underlined] 
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VARIABLE NAME 

AD YOY 

AD YR OL 

AD TOTAL 

BOTH TYP 

COMMENTS 

DATE 

DPTH RIV 

DURATION 

ENG RPl'l 

GEAR 

LENGTH 

REGION 

RIV mLE 

VARIABLE DEFINITIONS 

DEFINITION 

Areal density of young of the year (length class 
1) fish expressed as number/lOOO m2 

Areal density of yearling and older fish (length 
classes 2 through 4 combined) expressed as 
number/lOOO m2 

Areal density of all fish (length classes 1 
through 4 combined) expressed as number/IOOO 
m2 

Bot:tom type 

2 = mud 

'1' if a comment is written on data sheet, 
otherwise blank 

Date and year in mm/dd/yy format 

River Depth (in feet) from surface to bottom 

Duration of sampling effort in minutes 

Revolutions per minute (RPM) of vessel engine 
during sample collection 

Sampling gear 

18 = 3 m beam t:rawl 
50 = 6.2 m high rise trawl 
64 = 1 m epibenthic sled 

The length of an individual in millimeters 

Hudson River Region 

TZ = Tappan Zee, river miles 24 through 33 

CH = Croton Haverstraw, river miles 34 through 
38 

River mile where sample was collected 



VARIABLE NAHE 

SAHPLE 

SITE 

TAXON 

TH1E 

TOW AREA 

VARIABLE DEFINITIONS (Continued) 

DEFINITION 

Sample number 

Specific area within river mile 

4 = west of channel (~ 20 ft. deep) 

5 = channel (> 20 ft. deep) 

6 = east of channel (~ 20 ft. deep) 

Species code 

1 = alewife 
2 = bay anchovy 
3 = American shad 
4 = bluefish 
6 = brown bullhead 
7 = pumpkinseed 
9 = carp 

10 = American eel 
13 = hogchoker 
14 = tesselated dar~er 
19 = Atlantic menhaden 
22 = blueback herring 
25 = rainbow smelt 
29 = Atlantic s~urgeon 
30 = s~riped bass 
32 = Atlantic tomcod 
34 = white catfish 
35 = white perch 
36 = yellow perch 
39 = northern pipefish 
42 = crevalle jack 
45 = weakfish 
49 = lookdown 
73 = tidewater silverside 
80 = butterfish 

104 = rough silvers ide 
106 = summer flounder 
110 = s~riped searobin 

Hour and minute of sample collection 

Tne area sampled in square meters 



VARIABLE NAHE 

TOW DIR 

TOW DIST 

TOW SPD 

USE CODE 

VD yay 

VD YR OL 

VD TOTAL 

VESL CODE 

VOLUNE 

WAVE HT 

WEEK 

VARIABLE DEFINITIONS (Continued) 

DEFINITION 

Direction toward which the gear was towed 

1 = north 
2 = south 

The distance in meters from where tow was 
initiated to where tow was terminated 

Speed of boat (meters per second) through water 
during sampling 

Sample use code 
1 = no sampling problems 
5 = void 

Volumetric density of young of the year fish 
(length class 1) expressed as number/lOOO m3 

Volumetric density of yearling and older fish 
(length classes 2 through 4 combined) expressed as 
number/lOOO m3 

Volumetric density of all fish (length classes 1-4 
combined) expressed as number/lOOO m3 

Vessel identification code 
9 = Woody I 

10 = Ecological Analysts Pride 
16 = Duranautic 
17 = R/V Fritcher 
18 = Pocahantas 

Volume of water sampled in cubic meters 

Wave Height 
1 = Calm o to 1/2 ft 
2 = Light chop > 1/2 ft to 1 ft 
3 = Heavy chop >1 ft to 2 ft 
4 = Large waves >2 ft 

The week of the sampling program 





OCTOBER 1983 GEAR COMPARISON STUDY (TASK CODE 01) 
fiSH CATCI! AND DENSIIY DArA fOn I MHER SQlIAHf EPIB[NIIIIC 51(1), 

fOR USE CODE I SAMPLES. 

OBS TAXON DAlf 11l1E SAHPLE GEAR WHK DURAT ION HfG I ON TO\CAHEA VOl.UI·IE AD_ YOY AD .. YB_OL. AD __ 1OIAI VU_YOY VD_YR_OL VDTOTAL 

1 1 10/20/83 3:11 11683 611 2 5.0 1Z 61J5.57 6211.10 1. 55 0.00 1. 55 1. 60 0.00 1.60 
2 1 10/20/83 3: 58 117

'
,3 61i 2 5.0 lZ 337.70 326.117 2.96 0.00 2.96 3.06 0.00 3.06 

3 1 10/20/83 'I: 17 11983 611 2 5.0 1Z 263.93 255.16 3.19 0.00 3.79 3.92 0.00 3.92 
'I 1 10/20/83 20:09 12133 61t 2 5.0 lZ '119.35 ,,05. 111 2.38 0.00 2.38 2.1,7 0.00 2.117 
5 1 10/20/83 22:01 12253 611 2 5.0 YI< 351.81 3115.91 2.79 0.00 2.79 2.89 0.00 2.89 
6 1 10/20/83 23;29 12353 611 2 4.0 YK 215.311 208.18 0.00 11.611 11.61, 0.00 1'.80 11.80 
7 2 10/05/83 20:26 6133 64 1 5.0 Gil 355.25 3113. '1'1 11/3.81 0.00 11 73 . 8 1 1 2 III. 18 0.00 12111. 18 
8 2 10/05/83 20:35 6143 611 1 5.0 CII 381.83 374.911 1170.62 0.00 1110.62 1210.88 0.00 1210.88 
9 2 10/05/83 20: 114 6153 61, 1 5.0 Gil 1102.99 389.60 387. 10 11.96 392.07 '100. 112 5.13 1105.55 

10 2 10/05/83 20: 51, 6163 61, 1 5.0 Gil 1105.75 392.26 1185.53 1'.93 1190. lt5 502.22 5.10 507.32 
11 2 10/05/83 21:011 6173 611 1 5.0 GIf 490.36 '1711. 06 526.111 '1.08 530.22 51111.211 11.22 5 118.115 
12 2 10/05/83 21: 18 6183 64 1 5.0 Gil 1119.10 '105.16 317 .35 19.09 336.11'1 328.26 19.75 3118.01 
13 2 10/05/83 21 :27 6193 611 I 5.0 Gil 392.70 379.65 295.39 5.09 300.118 ·305.55 5.27 310.82 
111 2 10/05/83 21:110 6203 611 1 5.0 Gil 319.30 366.69 81.73 23.73 105. 116 811.511 211.511 109.08 
15 2 10/05/83 21: 53 6213 611 1 5.0 Gil 356.85 3

'
1'1.98 566.07 8. 111 574. 117 585.53 8.70 5911.23 

16 2 10/05/83 22:01 6223 64 1 5.0 Gil '113.29 399.55 123. 110 2.112 125.82 127.611 2.50 130. 15 
11 2 10/05/83 22: 08 6233 64 1 5.0 Gil 1130.511 1116.23 255. 119 0.00 255. 119 2611.28 0.00 2611.28 
18 2 10/05/83 23:12 6293 611 1 5.0 TZ 11111.07 '126. LIO 77 .09 9.07 86.15 79.711 9.38 89.12 
19 2 10/05/83 23: 19 6303 64 1 5.0 IZ 1105.25 391. 78 264.03 0.00 261t.03 213.11 0.00 273.11 
20 2 10/05/83 23:28 6313 64 1 5.0 TZ 1131.119 1117.15 152.96 11.611 157.59 158.22 '1.79 163.01 
21 2 10/05/83 23:115 6323 64 1 5.0 rz 1167.26 '151.72 768.31 11.28 172.59 7911.7LI 11. 113 799.16 
22 2 10/05/83 23:58 6333 611 1 5.0 lZ 4'19.98 '135.02 1355.62 2.22 1357.81111102.211 2.30 111011.511 
23 2 10/06/83 0: 11 63113 611 1 5.0 TZ '191. 52 "75.18 561. 52 2.03 563.56 580.83 2.10 582.9 /1 
24 2 10/06/83 0: 18 6353 611 1 5.0 lZ 11111. 77 ,,00.98 1538.21 2.111 15110.62 1591.11 2.119 1593.60. 
25 2 10/06/83 0:27 6363 611 1 5.0 lZ 381.38 368.10 138.97 0.00 138.97 1113.75 0.00 1113.75 
26 2 10/06/83 1 : 111 6393 611 1 5.0 CII 395. 12 381.98 159. ltll 12.65 172.10 1611.93 13.09 178.02 
27 2 10/06/83 1:25 61103 64 1 5.0 Gil '105. 115 391.97 623.99 0.00 623.99 6115. 115 0.00 6 115.115 
28 2 10/06/83 1: 511 6433 611 I 5.0 Gli 396.91, 383.74 775.911 2.52 178.116 802.63 2.61 805.23 
29 2 10/06/83 2:02 61143 611 1 5.0 Gil '135. 113 '120.95 ,,70.80 0.00 1110.80 '186.99 0.(1) 1186.99 
30 2 lO/06/83 2:08 61153 611 1 5.0 Gil 1107.18 393.65 10111.28 '1.91 1019.19 10/19.16 5.08 10511.25 
31 2 10/06/83 2:38 61183 611 1 5.0 Cil 3112. 111 330.77 505.63 0.00 505.63 523.02 0.00 523.02 
32 2 10/06/83 19:58 6523 611 1 5.0 TZ 393.05 379.98 875.20 5.09 880.29 905.30 5.26 910.57 
33 2 10/06/83 20:08 10013 611 1 5.0 IZ ,,05.20 391.73 2991.09 11.911 2996.02 3093.96 5. II 3099.06 
311 2 10/06/83 20:37 10043 6/1 I 5.0 lZ 1106.22 392.71 812.37 0.00 812.37 8110.31 0.00 8110.31 
35 2 10/06/83 21:13 10073 611 1 5.0 IZ '108.00 3911.113 509.81 7.35 517 .16 527.31, 7.61 5311. 95 
36 2 10/06/83 21 :21 IOOS3 611 1 5.0 rz 1160.67 11115.35 '136.32 0.00 1136.32 115 \. 33 0.00 1151.33 
37 2 10/06/83 21:27 10093 611 1 5.0 IZ 398.61 385.35 1189.21 0.00 1189.21 506.03 0.00 506.03 
38 2 10/06/83 21:33 10103 611 1 5.0 IZ 1106.98 393./15 692.91 9.83 702.73 716.7'1 10.17 726.90 
39 2 10/06/83 21:40 11753 611 1 5.0 IZ 311.03 3611.50 313.91 7.96 381. 93 386.83 8.23 395.01 
'10 2 10/06/83 21:47 11163 611 1 5.0 lZ 419.16 '105.22 5113.95 1.16 551.11 562.66 7. 110 570.06 
"1 2 10/06/83 21:53 11773 611 1 5.0 1Z 361.11 3511. 90 566.59 8.17 5711. 76 586.08 8.115 5911. 53 
'12 2 10/06/83 21:58 11783 64 I 5.0 IZ 3'l1 . 36 359.02 875. 16 0.00 875.16 905.25 0.00 905.25 
'13 2 10/06/83 22;08 11793 64 1 5.0 TZ 1121.77 '113.511 698.98 7.01 105.99 723.02 7.25 730.27 
11I1 2 10/06/83 22:14 11803 6It I 5.0 IZ '102.97 389.51 275. /16 0.00 275. /16 2811.93 n.oo 284.93 
115 2 10/06/83 23:12 11813 611 1 5.0 lZ 396.18 383.01 323.08 5.05 328.13 3311. 19 5.22 339.1'2 
1,6 2 10/06/8323:1811823 6Jj I 5.0 IZ 1109.01 395. 111 300.72 11.89 305.61 311.07 5.06 316.12 
117 2 10/06/83 23:35 11833 611 I 5.0 1Z '138.32 1123.75 115.67 9. 13 1811.80 181.71 9. 1111 191.15 
118 2 10/06/83 23: 59 11863 611 1 5.0 lZ '118.38 404.117 573 .61j 4.78 578. 112 593.37 '1.911 598.32 
49 2 10/07/83 0:05 11873 611 1 5.0 lZ 392.10 319.06 295.85 12. 75 308.60 306.02 13.19 319.21 
50 2 10/07/83 0:36 11903 611 1 5.0 IZ 11111. 113 400.65 591.17 7.211 598. 111 611.50 1.119 618.99 
51 2 10/0//83 0: 113 11913 611 1 5.0 IZ 389.'16 3'16.80 6119. II 15.39 661/, 5 I 671.11'1 15.92 687.36 
52 2 10/07/83 0:50 11923 611 I 5.0 IZ 1115.27 '101./16 722.112 16.86 739.28 7111.27 17. 11'1 7611.71 
53 2 10/07/83 0:55 9863 64 I 5.0 YK 355.5'1 3113. /2 165.911 30.94 196.88 111.65 32.00 203.65 
511 2 10/07/83 1:02 11933 611 1 5.0 1Z 387.6'1 37'1.78 330.18 12.90 3113.08 3111.511 13.311 3511.88 



OCTOBUl 1983 GEAR C0I1PAR I SON S lUDY (., ASK CODE 01) 2 
flSIl CAlCl1 AND DENSIIY DAIA fOil 1 HEIER SQUAHl [!'IBHIIIIIC SLED, 

fOil USE CODE I SAM!'l.ES. 

OBS TAXON DAlE 11l1E SMlPl [ GEAR WEEK ()UHAT I 01'1 REG I ON TO~'-AHfA VOLtJNf AD YOY AD._ YH_OL AD_ TOlAL V()_ YOY VDYIl.01 VD_ rOTAl 

55 2 10/Oi/83 1 :03 9873 64 1 5.0 YK H2.91 360.51 335.20 8.01, 3113.25 31,6.73 8.32 355.05 
56 2 10/07/83 1 :08 9883 64 1 5.0 YK 370.02 357.71 121. 62 32.113 1511. 05 125.80 33.55 159.35 
57 2 10/07/83 1: 15 9893 61, 1 5.0 YK 399.70 386.1'1 135.10 35.03 170.13 139.75 36.23 175.98 
58 2 10/07/83 1: ,,2 9923 64 1 5.0 YI< 31'5.21 333.73 98.119 8.69 107.18 101.88 8.99 110.87 
59 2 10/07/83 2: 10 9953 611 1 5.0 YK '105.70 392.22 1117 . 89 12.32 160.22 152.98 12.75 165.73 
60 2 10/07/83 2:24 9973 61, 1 5.0 IZ 336.18 325.00 428.35 8.92 1/37.27 '/113.08 9.23 1152.31 
61 2 10/19/83 22: 16 11313 611 2 5.0 CII 300.21 290.23 16.66 0.00 16.66 17.23 O.no 17.23 
62 2 10/19/83 22:22 11323 61, 2 5.0 CII 1130.82 1116.50 27.85 0.00 27.85 28.81 0.00 28.81 
63 2 10/19/83 22:28 11333 6'1 2 5.0 CII 451.82 '136.80 221.33 0.00 221.33 228.911 0.00 228.911 
611 2 10/19/83 23:06 11383 611 2 5.0 CII 391.02 378.02 711.16 0.00 7'1.16 n.n 0.00 76.72 
65 2 10/19/83 23:06 11383 611 2 5.0 CII 391.02 378.02 217 .38 0.00 21"1.38 224.86 0.00 22 /1.86 
66 2 10/19/83 23:21 1 11103 611 2 5.0 CII 399.78 386.119 522.78 17.51 5110.29 5

'
(1), 76 18.11 558.87 

67 2 10/19/83 23:47 111133 64 2 5.0 CII 3811. 82 372.02 1530.60 0.00 1530.60 1583.211 0.00 1583.21/ 
68 2 10/19/83 23:53 1 111 113 611 2 5.0 CII '126.05 1'11.88 1018.67 0.00 1018.67 1053.71 f).no 1053.71 
69 2 10/19/83 23:59 11 1153 611 2 5.0 CII 278.31 269.05 700.66 0.00 700.66 7211. 76 0.00 7211.76 
70 2 10/20/83 0:06 111163 61, 2 5.0 ell 286.72 277.19 2110.65 0.00 21'0.65 2118.93 0.00 2118.93 
71 2 10/20/83 0: 111 11 1.73 611 2 5.0 CII 1111.411 397.76 296.52 0.00 296.52 306.71 G.1l0 306.71 
72 2 10/20/83 0:22 1 PI83 611 2 5.0 CII 288.31, 278.75 1185.511 3. 117 "89.01 502.211 3.59 505.83 
73 2 10/20/83 0:29 111193 611 2 5.0 CII 1108.18 3911. 61 21"1.99 0.00 2

"'
1.99 253.111 0.00 253. 111 

711 2 10/20/83 0:32 11503 64 2 5.0 CII 1115.07 '.01. 27 238.51 0.00 238.51 2/,6.72 0.00 2,,6.72 
75 2 10/20/83 1:00 11533 611 2 5.0 CII 351, .117 3112.68 1119.52 5.611 155.16 1511.66 5.811 160.50 
76 2 10/20/83 I: 0·' 115113 64 2 5.0 CII 367.10 351/. 89 125.31 2. "12 128.03 129.62 2.82 132.1'3 
77 2 10/20/83 2:02 11583 61, 2 5.0 1Z 3111. 27 303.82 159.10 6.36 165. 116 1611. 57 6.58 171.16 
78 2 10/2U/83 2:08 11593 64 2 5.0 TZ 3(H .57 297.31. 1119.56 0.00 1119.56 I"jl •• ·10 O.II!) 1 :)11. 70 
79 2 10/20/83 2:35 11633 64 2 5.0 TZ 350.09 338. 1,5 1711. 211 0.00 17/1. 211 180.23 0.00 180.23 
80 2 10/20/83 2: 111 116"3 61, 2 5.0 IZ 381.80 369.10 162.39 1).00 162.39 167.98 0.110 167.98 
81 2 10/20/83 2:51 11653 6/1 2 5.0 IZ 311l), 23 328.92 117.57 0.00 117.57 121.61 0.00 121.61 
82 2 10/211/83 2:51 11663 611 2 5.0 IZ 395.85 382.69 1116.52 5.05 151.57 151.56 5.23 156.78 
83 2 10/20/83 3:04 11673 611 2 5.0 TZ 357.70 3115.81 385.80 8.39 3911. 18 399.07 8.68 1107.711 
81, 2 10/20/83 3: 11 11683 611 2 5.0 IZ 6115.57 6211.10 1135.28 6.20 11111.1(1 /150.25 6.1/1 "56.65 
85 2 10/20/83 3:28 11703 611 2 5.0 TZ 1'25. 115 I,ll . 31 211.511 2.35 213.89 218.81 2.113 221.25 
86 2 10/20/83 3: 311 11113 611 2 5.0 lZ 387.83 3111.911 260.112 0.00 260. 112 269.38 o.on 269.38 
81 2 10/20/83 3: III 11723 611 2 5.0 TZ 356.87 3115.01 283.02 0.00 283.02 292.75 0.00 292.75 
88 2 10/20/83 3:58 117113 61. 2 5.0 lZ 337.70 326.1" 355.311 2.96 358.30 367.56 3.06 370.63 
89 2 10/20/83 11:011 11963 61, 2 5.0 IZ 378.113 365.85 229.90 0.00 229.90 237.80 0.00 237.80 
90 2 10/20/83 'I: 11 11973 64 2 5.0 TZ "50.61 '135.63 195.29 0.00 195.29 202.01 0.110 202.01 
91 2 HI/20/83 I,: 17 11983 611 2 5.0 lZ 263.93 255.16 166.71 3."19 170.50 172.1,11 3.92 176.36 
92 2 10/20/83 5: 17 12063 64 2 5.0 lZ 3116.10 3311. 59 352.50 2.89 355.39 361'.62 2.99 367.61 
93 2 10/20/83 5:23 12073 611 2 5.0 lZ '103.611 390.22 136.26 0.00 136.26 1110.95 0.00 11'0.95 
911 2 10/20/83 5:30 12083 6Ii 2 5.0 lZ 381, .1'9 371.71 257.48 0.00 257. 118 266.311 0.110 266.311 
95 2 10/20/83 5:37 12093 6Ii 2 5.0 TZ 366.113 3511.25 161.01 0.00 161.01 166.55 0.00 166.55 
96 2 10/20/83 5: 1,2 12103 611 2 5.0 TZ 357.811 3115.91, 106.19 0.00 106.19 109.85 0.00 109.85 
97 2 10/20/83 20:09 12133 61, 2 5.0 lZ "19.35 1105. 111 69.15 9.51, 78.69 71. 53 9.H7 81.110 
98 2 10/20/83 20:20 121113 611 2 5.0 TZ 386.91 3711. 05 113.911 0.00 '13.911 /15. 115 O.on 115. 115 
99 2 10/20/83 20:26 12153 611 2 5.0 lZ 397.32 3811. 11 57.89 0.00 57.89 59.88 0.00 59.88 

100 2 10/20/83 20: 33 12163 611 2 5.0 lZ 393. 15 380.08 61 . Oil 7.63 68.68 63.11, 7.!l9 71.011 
101 2 10/20/83 20; 39 12173 611 2 5.0 lZ 381. 911 369.24 91.6Ii 2.62 91'.26 911. 79 2.71 97.50 
102 2 10/20/83 20:50 12183 611 2 5.0 TZ 387.17 37'1. 29 69. -{I. 5.17 74.90 72. 111 5.311 77 .118 
103 2 10/20/83 20: 56 12193 611 2 5.0 ·IZ 391. 50 378. 1'8 81'.29 0.00 811.29 8-{.19 0.00 87.19 
1011 2 10/20/83 21; 32 12233 611 2 5.0 IZ ,,00.36 387.05 117 .116 0.00 117.116 119.09 0.00 "9.09 
105 2 10/20/83 21:40 122113 64 2 5.0 rz 397.91 3811.68 3ll. 16 0.00 30.16 31.19 0.00 31.19 
106 2 10/20/83 22;01 12253 61, 2 5.0 YK 357.81 3115.91 36.33 11 . 18 1'7.51 31.58 11.% '19.15 
107 2 10/20/83 22: 11 12263 611 2 5.0 YI< 378.011 365. 118 119.03 13.23 132.26 123.13 13.68 136.81 
108 2 10/20/83 23:01 12313 64 2 5.0 YK 422.50 1,08.,,6 28.110 0.00 28. 110 29.38 0.00 29.38 



OCTOBER 1983 GEAII COMPARISON STUDY (TASI< GODe 01) 3 
FISII CATCII AND DENSITY DATA FOB 1 t1E1£H SQUARE ["IBENIIIIC SI ED, 

FOil USE COUE 1 SAMPI.ES. 

OBS TAXON DATE TINE SANPI E GEAR HHK DURATION REGION TOH_AREA VOLUME AD YOY AI) .. YH_OL AD .. TOTAI. VD_YOY VD .. YI(.OL VD .. lOTAL 

109 2 10/20/83 23:09 12323 61, 2 5.0 YK 1109.06 395. 1'6 161.35 7.B 168.68 166.89 7.59 1711. 1,8 
110 2 10/20/83 23:09 12323 61, 2 5.0 YK "09.06 395. 1'62211.91 11 . 11 2112.02 232.611 17.70 250.31, 
111 2 10/20/83 23:29 12353 6" 2 1'.0 YK 215.311 208.18 71'.30 23.22 97.52 76.86 211.02 100.88 
112 3 10/05/83 20: 51, 6163 611 1 5.0 CII 405.75 392.26 2.116 0.00 2.1,6 2.55 0.00 2.55 
113 3 10/05/83 21: 40 6203 61, 1 5.0 CII 379.30 366.69 5.27 0.00 5.27 5.45 0.00 5. 115 
114 3 10/05/83 23 :58 6333 611 1 5.0 Tl 1",9.98 1135.02 2.22 0.00 2.22 2.30 0.00 2.30 
115 3 10/06/83 1 : 14 6393 611 1 5.0 Cit 395.12 381.98 2. 5:~ 0.00 2.53 2.62 1).00 2.62 
116 3 10/07/83 1 :08 9883 611 1 5.0 YI< 370.02 357.71 2.70 0.00 2.70 2.80 0.00 2.80 
117 3 10/20/83 3: 01, 11673 61, 2 5.0 1Z 357.70 31'S.81 8.39 0.00 8.39 8.68 0.00 8.68 
118 3 10/20/83 3: 11 11683 61, 2 5.0 1Z 61,5.57 6211. 10 1. 55 0.00 1. 55 1.60 0.00 1. 60 
119 3 10/20/83 5: 37 12093 64 2 5.0 TZ 366.113 3511. 25 2.73 0.00 2.73 2.82 0.00 2.82 
120 3 10/20/83 5:42 12103 611 2 5.0 TZ 351.81, 3115.91, 2.79 0.00 2.79 2.89 0.00 2.89 
121 3 10/20/83 20:20 121 /13 61, 2 5.0 1Z 386.91 3111. 05 2.58 0.00 2.58 2.67 0.00 2.67 
122 3 10/20/83 20:26 12153 611 2 5.0 1Z 391.32 381'.11 5.03 0.00 5.03 5.21 0.00 5.21 
123 3 10/20/83 20:39 12173 6/, 2 5.0 TZ 381. 9 11 369.2/, 2.62 0.00 2.62 2.71 0.00 2.71 
12/1 3 10/20/83 22: 11 12263 61, 2 5.0 YK 378.01, 36S. 118 10.58 0.00 10.58 10.911 O.OIl 10.911 
125 3 10/20/83 23:01 12313 6/, 2 5.0 YK "22.50 1108.116 7.10 0.00 1.10 7.31, 0.00 7.3/, 
126 3 10/20/83 23:09 12323 61, 2 5.0 YI< ,,09.06 395. 1,6 2.1,1, 0.00 2.1", 2.53 o.on 2.53 
121 3 10/20/83 23:09 12323 61, 2 5.0 YK 1109.06 395. 1,6 9.18 0.00 9.18 10.11 0.00 10.11 
128 I, 10/06/83 21:58 11783 61, 1 5.0 TZ 371.36 359.02 0.00 0.00 0.00 0.00 0.00 0.00 
129 10 10/05/83 20: 26 6133 611 1 5.0 CII 355.25 31,3.1", 0.00 5.63 5.63 0.00 5.82 5.82 
130 10 10/05/83 20:35 611,3 611 1 5.0 CII 381.83 37 /1. 91, 0.00 2.58 2.58 0.00 2.61 2.67 
131 10 10/U5/83 20: 51, 6163 64 1 5.0 ell 1'05.75 392.26 0.00 2.46 2.1'6 0.00 2.55 2.55 
132 10 10/05/83 21: ,,0 6203 64 1 5.0 CII 379.30 366.69 0.00 2.611 2.61, 0.00 2.13 2.73 
133 10 10/05/83 22:01 6223 611 1 5.0 Cil 1'13.29 399.55 0.00 12.10 12.10 0.00 12.51 12.51 
13" 10 10/05/83 22:08 6233 61, 1 5.0 Cit "30.511 1/16.23 0.00 '/.65 II. 65 0.00 11.81 '1.81 
135 10 lO/n5/83 23: 12 6293 611 1 5.0 TZ ",,1.07 1'26. 1,0 0.00 13.6n 13.60 0.00 "'.07 111. 0 7 
136 10 10/05/83 23: 19 6303 61, 1 5.0 1Z "05.25 391.78 0.00 9.8"/ 9.87 0.00 10.21 10.21 
137 10 Hl/05/83 23: 28 6313 61, 1 5.0 lZ 1131.1,9 '111. 15 0.00 2.32 2.32 0.00 2.1,0 2./'0 
138 10 10/01/83 1 :02 11933 61, 1 5.0 TZ 387.67 HI/. 78 0.00 5.16 5.16 0.00 5.31, 5.3 /, 
139 10 10/07/83 1: 03 9873 61, 1 5.0 YI< 372.91 360.51 0.00 2.68 2.68 0.00 2.7"1 2.77 
]110 10 10/07/83 I: 15 9893 61, 1 5.0 YI< 399.70 386. 111 0.00 10.01 10.01 0.00 10.35 10.35 
JIll 10 10/07/83 1: 112 9923 61, 1 5.0 YI< 31'5.21 333.13 o.no 8.69 8.69 0.00 8.99 8.99 
1,,2 10 10/01/83 2: 10 9953 61, 1 5.0 YI< 405.10 392.22 0.00 9.86 9.86 0.00 10.20 10.20 
11,3 10 10/01/83 2:21, 9973 6/, 1 5.0 1Z 336.18 325.00 0.00 20.82 20.82 0.00 21.5 /, 21.51! 
11,1, 10 10/20/83 2:51 11653 611 2 5.0 IZ 3110.23 328.92 0.00 2.91, 2.91, 0.00 3.011 3.01' 
1/,5 10 10/20/83 20:20 12143 611 2 5.0 lZ 386.91 37/,.05 0.00 5.17 5.17 0.00 5.35 5.35 
1116 10 10/20/83 20:26 12153 61, 2 5.0 IZ 39"1. 32 3811. 11 O. ()o 5.03 5.IH 0.00 5.21 5.21 
1/,7 10 10/20/83 20:33 12163 64 2 5.0 1Z 393.15 380.08 0.00 10.17 10.17 0.00 10.52 10.52 
11,8 10 10/20/83 20:39 12173 61, 2 5.0 IZ 381.91, 369.2/, O.no 2.62 2.62 0.00 2.11 2.71 
11,9 10 10/20/83 21:32 12233 61, 2 5.0 IZ ,,00.36 381.05 0.00 2.50 2.50 0.00 2.5/3 2.58 
150 10 10/20/83 22: 11 12263 61, 2 5.0 YK 378.011 365. 1'8 0.00 5.29 5.29 0.00 5. 117 5. 117 
151 10 10/20/83 23:09 12323 61, 2 5.0 YI< 1109.06 395. 116 0.00 7.33 7.33 0.00 1.59 7.59 
152 10 10/20/83 23:16 12333 61, 2 5.0 YK "21.50 1'07.118 0.00 2.37 2.37 0.00 2./15 2.1,5 
153 10 10/20/83 23:22 12343 61, 2 5.0 YI< 1'28.1,6 111'1. 22 f).OO ".67 ".67 O.(JO 11.83 ".83 
15

" 
10 10/20/83 23:29 12353 61, 2 11.0 VK 215.31, 208.18 0.00 11.61, ".61, (J.OO 4.80 4.80 

155 13 10/05/83 20: 26 6133 6Ii 1 5.0 CII 355.25 3'13. 1,1, 0.00 36.59 36.59 0.00 37.85 37.85 
156 13 10/05/83 20: 1,1, 6153 6/, 1 5.0 CII '102.99 389.60 0.00 2.1,8 2.1,8 0.00 2.57 2.57 
157 13 10/05/83 21: 53 6213 611 1 5.0 ell 356.85 31,1'.98 0.00 2.80 2.80 0.00 2.90 2.90 
158 13 10/05/83 22:01 6223 64 1 5.0 Cit '113.29 399.55 0.00 9.68 9.68 0.00 10.01 10.01 
159 13 10/05/83 22:08 6233 61, 1 5.0 Cll 1'30.51, 1'16.23 n.oo 32.52 32.52 0.00 33.611 33.611 
160 13 10/05/83 23: 12 6293 64 1 5.0 II 1,/11 . (17 "26.110 0.00 211.91, 211.94 0.00 25.80 25.80 
161 13 10/05/83 23: 19 6303 61, 1 5.0 TZ ,,05.25 391.78 0.00 2.1,1 2.1,1 0.00 2.55 2.55 
162 13 10/06/83 0: 11 631,3 61, 1 5.0 (Z 1191.52 1175. 18 0.00 2.03 2.()3 O.flO 2.10 2.10 



OClOBER 1983 GEAR COMPARISON STUDY (TASK CODE 01) II 
flSII CATCII ANt) DENSITY DATA fOR 1 NEIER SQlIAHE EPIBEtHIIIC SLED, 

FOR USE CODE 1 SAMPl.ES. 

OBS TAXON DAlE T I ME SAMPLE GEAR HEEK t)URAT I ON REG I ON TOW_AREA VOLUI1E AO_ YOY AD YH OL AD_TOTAl VD_YOY VD_.YR.OL VD_TOTAL 

163 13 10/06/83 1: 14 6393 611 1 5.0 CII 395.12 381. 98 0.00 20.25 20.25 0.00 20.911 20.911 
1611 13 10/06/83 1: 25 61103 64 1 5.0 Gil 1105.115 391.97 0.00 II. 93 II. 93 0.00 5.10 5.10 
165 13 10/06/83 1: 511 61133 611 1 5.0 Gil 396.911 383.711 0.00 2.52 2.52 0.00 2.61 2.61 
166 13 10/06/83 2:38 6/183 6/1 I 5.0 Gil 3112.111 330.77 0.00 5.85 5.85 0.00 6.05 6.05 
167 13 10/06/83 23;35 11833 611 1 5.0 TZ 1I38.32 1123.75 0.00 I,. !)6 11.56 0.00 1,.'12 I), 72 
168 13 10/07/83 0:55 9863 6/1 1 5.0 YK 355.511 31'3.72 0.00 2.81 2.81 0.00 2.91 2.91 
169 13 10/07/83 1 ;02 11933 611 1 5.0 TZ 387.67 374.78 0.00 2.58 2.58 0.00 2.67 2.67 
170 13 10/07/83 1 :08 9883 611 1 5.0 YK 370.02 351.71 0.00 151. 311 151.311 0.00 P)6.55 156.55 
171 13 10/07/83 1; 15 9893 611 1 5.0 YK 399.70 386.111 0.00 110.03 110.03 0.00 111 . '11 111 . 1'1 
172 13 10/07/83 1: 42 9923 611 I 5.0 YK 3115.21 333.73 5.79 tll.48 20.28 5.99 111. 98 20.97 
173 13 10/07/83 2: 10 9953 611 I 5.0 YK 405.70 392.22 17.25 88.73 105.99 17.85 91.79 109.63 
171, 13 10/07/83 2:21, 9973 611 1 5.0 1Z 336.18 325.00 5.95 20.82 26.77 6.15 21.51, 27.69 
175 \3 10/19/83 22;16 11313 64 2 5.0 Gil 300.21 290.23 0.00 3.33 3.33 0.00 3.115 3.115 
176 13 10/20/83 2:02 11583 611 2 5.0 TZ 31".21 303.82 0.00 6.36 6.36 0.00 6.58 6.58 
177 13 10/20/83 2:08 11593 611 2 5.0 1Z 301.57 297.31, 0.00 6.50 6.50 0.00 6.73 6.73 
178 13 10/20/83 2:51 11653 6/j 2 5.0 1Z 31,0.23 328.92 0.00 2.911 2.911 0.00 3.011 3.0" 
179 13 10/20/83 2:57 11663 61, 2 5.0 1Z 395.85 382.69 0.00 2.53 2.53 0.00 2.61 2.61 
180 13 10/20/83 20:09 12133 64 2 5.0 1Z 1119.35 "05. 111 0.00 2.38 2.38 0.00 2 .,,7 2.117 
181 13 10/20/83 20:26 12153 611 2 5.0 lZ 397.32 381,. 11 0.00 2.52 2.52 0.00 2.60 2.60 
182 13 10/20/83 20: 39 12173 61, 2 5.0 1Z 381. 911 369.24 0.00 2.62 2.62 0.00 2.71 2.71 
183 13 10/20/83 20:50 12183 61, 2 5.0 lZ 381.17 3711. 29 0.00 2.58 2.58 0.00 2.67 2.67 
184 13 10/20/83 20:56 12193 64 2 5.0 1Z 391. 50 378.1'8 0.00 10.22 10.22 0.00 10.57 10.57 
185 13 10/20/83 21:40 122113 611 2 5.0 1Z 397.91 3811.68 0.00 2.51 2.51 0.00 2.60 2.60 
186 13 lfl/20/83 22;01 12253 611 2 5.0 YK 357.81 3115.91 0.00 11.18 11.18 0.00 11.56 11.56 
187 13 10/20/83 22:11 12263 64 2 5.0 YK 378.0/1 365.1'8 0.00 10.58 10.58 0.00 10.9/1 10.91, 
188 13 10/20/83 23:09 12323 611 2 5.0 YK '1109.06 395. 116 0.00 12.22 12.22 0.00 12.611 12.61, 
189 13 10/20/83 23:22 12343 61, 2 5.0 YI< 428./16 1111'.22 0.00 11.67 II. 67 0.00 1'.83 I/. 83 
190 19 10/07/83 1 :03 9813 6'1 1 5.0 YK 372.91 360.51 0.00 2.68 2.68 0.00 2.77 2.77 
191 19 10/01/83 1: 08 9883 611 1 5.0 YK 370.02 357.71 0.00 2.70 2.70 0.00 2.80 2.80 
192 19 10/07/83 1; 15 9893 61, 1 5.0 YI( 399.70 386.111 0.00 5.00 5.00 0.00 5.18 5.18 
193 19 10/07 /83 1: ,,2 9923 61, 1 5.0 YI< 3,,5.21 333.73 0.00 2.90 2.90 O.O/) 3.00 3.00 
19/, 22 10/05/83 21; ,,0 6203 61, 1 5.0 CII 379.30 366.69 2.6" 0.00 2.611 2.73 0.00 2.73 
195 22 10/05/83 21; 53 6213 611 1 5.0 CII 356.85 31111.98 2.80 0.00 2.80 2.90 0.00 2.90 
196 22 10/05/83 22:01 6223 611 1 5.0 Gil 1113.29 399.55 9.68 0.00 9.68 10.01 0.00 10.01 
197 22 10/05/83 23:12 6293 64 1 5.0 TZ 4/11. 07 1'26. 110 2.27 0.00 2.27 2.35 0.00 2.35 
198 22 10/06/83 0:27 6363 61, 1 5.0 IZ 381.38 368.70 5.21, 0.00 5.211 5.1,2 0.00 5.112 
199 22 10/06/83 20:08 10013 61, 1 5.0 lZ 1105.20 391.73 2.'U 0.00 2.117 2.55 o.on 2.55 
200 22 10/07/83 1: 03 9813 611 1 5.0 YK 372.91 360.51 2.68 0.00 2.68 2.77 0.00 2.77 
201 22 10/07/83 1: 08 9883 6'1 1 5.0 YK 370.02 357.71 5. 111 0.00 5. '11 5.59 0.00 5.59 
202 22 to/07/83 1: 15 9893 611 1 5.0 YK 399.70 386.111 12.51 0.00 12.51 12.91, 0.00 12.911 
203 22 10/07/83 2: 10 9953 6It 1 5.0 YK 1'05.70 392.22 7.39 0.00 7.39 7.65 0.00 7.65 
2011 22 10/07/83 2:211 9973 64 1 5.0 IZ 336.18 325.00 5.95 0.00 5.95 6.15 0.00 6.15 
205 22 10/19/83 22: 16 11313 6/1 2 5.0 CII 300.21 290.23 6.66 0.00 6.66 6.89 0.00 6.89 
206 22 10/19/83 22:22 11323 6It 2 5.0 Gil 1130.82 1116.50 11 .61 0.00 11. 61 12.00 0.00 12.00 
207 22 10/19/83 22:28 11333 61, 2 5.0 CII 451. 82 1136.80 2.21 0.00 2.21 2.29 0.00 2.29 
208 22 10/19/83 23:06 11383 6Ii 2 5.0 Gil 391.02 378.02 23.02 0.00 23.02 23.81 0.()0 23.81 
209 22 10/19/83 23:06 11383 611 2 5.0 Gil 391.02 378.02 38.36 0.00 38.36 39.68 0.00 39.68 
210 22 10/19/83 23:21 11,,03 6'1 2 5.0 Gil 399.78 386./19 2.50 0.00 2.50 2.59 0.00 2.59 
211 22 10/19/8323: 117 111133 64 2 5.0 Gil 3811.82 372.02 2.60 0.00 2.60 2.69 0.00 2.69 
212 22 10/19/83 23:53 111,/,3 61, 2 5.0 ell 1126.05 1111.88 2.35 0.00 2.35 2. '13 0.00 2.113 
213 22 10/20/83 0:06 1)/163 6Ii 2 5.0 CII 286.72 277.19 3. 119 0.00 3.119 3.61 0.00 3.61 
21'1 22 10/20/83 0:22 111,83 61, 2 5.0 Gil 288.311 278.75 10.1'0 0.00 10.110 10.76 0.00 10.'16 
215 22 10/20/83 0:29 111193 6Ii 2 5.0 Gil 1108.18 3911. 61 12.25 0.00 12.25 12.67 0.00 12.67 
216 22 10/20/83 0:32 11503 611 2 5.0 Gil '115.07 ,,01.27 9.64 0.00 9.6'1 9.97 0.00 9.97 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK CODE 01) 5 
flSII CATC" AND DENS,-,Y DAIA rOH I MfHR SQUAflf fl'lBEHllIlC SlED, 

f OR USE: CODE I SAI11'1 ES. 

OBS TAXON DATE TINE SAMPLE GEAR WEEK DURATION REGION lOW __ AHEA VOLlJI1E AD YOY A()_.YR. __ OL AD. TOTAL YO_JOY VD_YH_OI. VD.TOIAL 

217 22 10/20/83 I : II 7 I I 5113 611 2 5.0 CII 367. 10 35LI. 89 10.90 0.00 10.90 11.27 0.00 11.27 
218 22 10/20/83 2:02 11583 611 2 5.0 TZ 3111.27 303.82 6.36 0.00 6.36 6.58 0.00 6.58 
219 22 10/20/83 2:51 11653 64 2 5.0 TZ 31&0.23 328.92 2.911 0.00 2.911 3.01, 0.00 3.011 
220 22 10/20/83 3:01, 11673 6L, 2 5.0 IZ 357.70 3115.81 2.80 0.00 2.80 2.89 0.00 2.89 
221 22 10/20/83 3: 11 11683 61, 2 5.0 TZ 61'5.57 62L'.10 7.75 0.00 7.75 8. ()1 0.00 8.01 
222 22 10/20/83 3: 111 11723 61, 2 5.0 IZ 356.81 345.01 2.80 0.00 2.80 2.90 0.00 2.90 
223 22 10/20/83 3: 58 117,,3 611 2 5.0 TZ 337.70 326.1" 26.65 0.00 26.65 27.57 0.00 27.57 
221, 22 10/20/83 I, :01, 11963 61, 2 5.0 IZ 378.43 365.8521.111 0.00 21.111 21.87 0.00 21.87 
225 22 10/20/83 'I: 11 11973 61, 2 5.0 TZ "50.61 1'35.63 8.88 0.00 8.88 9.18 0.00 9.18 
226 22 10/20/83 4: 17 11983 61, 2 5.0 IZ 263.93 255.16 11.37 0.00 11. 37 11.76 0.00 11.76 
227 22 10/20/83 5: 17 12063 611 2 5.0 1Z 31,6.10 331f.5911.56 0.00 11.5,6 11.95 0.00 11.95 
228 22 10/20/83 5:30 12083 64 2 5.0 IZ 381,.1,9 371.71 31.21 0.00 31.21 32.28 n.on 32.28 
229 22 10/20/83 5:37 12093 611 2 5.0 TZ 366.1'3 354.25 30.02 0.00 30.02 31.05 0.00 31.05 
230 22 10/20/83 5: 1,212103 61, 2 5.0 lZ 357.811 31,5.91, 27.95 0.00 27.95 28.91 0.00 2!L91 
231 22 10/20/83 20;09 12133 64 2 5.0 lZ 419.35 405.41 7.15 0.00 7. 15 7.1,0 0.00 7. 1,0 
232 22 10/20/83 20:20 12143 61, 2 5.0 IZ 386.91 371'.05 5.17 0.00 5. 1.7 5.35 0.00 5.35 
233 22 10/20/83 20:26 12153 6" 2 5.0 lZ 397.32 381'.11 2.n 0.00 2. ~)2 2.60 0.00 2.60 
2311 22 10/20/83 20:33 12163 611 2 5.0 1Z 393.15 380.08 0.00 2.51, 2.54 0.00 2.63 2.63 
235 22 10/20/83 20: 39 12173 64 2 5.0 IZ 381. 91, 369.21, 2.62 0.00 2.62 2.71 o.no 2.71 
236 22 10/20/83 21:40 12243 64 2 5.0 lZ 397.91 381,.68 2.51 0.00 2.51 2.60 0.00 2.60 
237 22 10/20/83 22:11 12263 61, 2 5.0 YK 378.01, 365. 1'8 5.29 0.01) 5.29 5.1'1 0.00 5.1'7 
238 22 10/20/83 23: 16 12333 611 2 5.0 YK 1121.50 ,,07. 1,8 0.00 9. 1'9 9.1,9 0.00 9.82 9.82 
239 21, 10/06/83 2:08 6453 61, 1 5.0 CII ,,07.18 393.65 0.00 2.1,6 2.1,6 0.00 2.51, 2.51, 
21,0 211 10/20/83 0: 32 11503 61, 2 5.0 CII "15.07 ,,01.27 0.00 2. L.l 2.1'1 0.00 2.1'9 2.119 
21'1 30 10/05/83 20:26 6133 611 1 5.0 CII 355.25 31,3. 1,1, 8. 1.4 0.00 8. 1", 8.71, 0.00 8. '/1, 
2'12 30 to/Cl5/83 20: 35 6 JI,3 61, 1 5.0 CII 387.83 371'.9

" 
2.58 0.00 2.58 2.6-' 0.00 2.67 

21'3 30 10/05/83 20: 51, 6163 61, 1 5.0 CII ,.05.75 392.26 12.32 0.00 12.32 12.75 0.00 12.75 

2" " 30 1O/Cl5/83 21: 01, 6173 611 1 5.0 CII "90.36 ,,7
'
1.06 2.011 0.00 2.011 2. 11 0.00 2.11 

21,5 30 10/05/83 21: ,,0 6203 611 1 5.0 CII 379.30 366.69 29.00 0.00 29.00 30.00 0.00 30.00 
21,6 30 10/05/8321:53 6213 611 1 5.0 CII 356.85 31,1'.98 22.1.2 0.00 22.lf2 23.19 0.00 23.19 
21'7 30 10/05/83 22:01 6223 64 1 5.0 CII 413 .29 399.55 21.78 0.00 21.78 22.53 0.00 22.53 
21,8 30 10/05/83 23: 12 6293 61, 1 5.0 TZ "'11.07 426.110 2.27 0.00 2.27 2.35 O.on 2.35 
2119 30 lO/05/83 23: 19 6303 611 I 5.0 IZ 1105.25 391.78 7. 1(() 4.911 12.31, 7.66 5. 1 (J 12.76 
250 30 10/06/83 1 : 11, 6393 61, 1 5.0 CII 395.12 381. 98 7.59 0.00 7.59 7.85 0.00 7.85 
251 30 10/01/83 1 :42 9923 611 1 5.0 YK 3115.21 333.73 2.90 0.00 2.90 3.00 0.00 3.00 
252 30 10/19/83 23:21 11403 61, 2 5.0 CII 399.78 386. 1'9 2.50 0.00 2.50 2.59 0.00 2.59 
253 30 10/20/83 20:39 12113 61, 2 5.0 TZ 381.91, 369.21, 2.62 0.00 2.62 2.71 0.00 2.71 
2511 32 10/07/83 0:55 9863 611 1 5.0 VK 355.51, 31,3.72 2.81 5.63 8.

"
'1 2.91 5.82 8.73 

255 32 10/07183 1: 03 9873 611 1 5.0 VK 372.91 360.51 2.68 0.00 2.68 2.'11 0.00 2.77 
256 32 10/07/83 1; 08 9883 61, 1 5.0 YI< 370.02 357.71 2.70 5. 1'1 8.11 2.80 5.5~ 8.39 
257 32 H)/07/83 1: 15 9893 61, 1 5.0 VI< 399.70 386./11 2.50 5.()O 7.51 2.59 5.18 7.76 
258 32 10/20/83 23:09 12323 61, 2 5.0 YK ,,09.06 395. 1'6 1'.89 0.00 ".89 ~i. 06 0.00 5.06 
259 35 10/05/83 20:26 6133 611 1 5.0 ell 355.25 3"3. 1,11 0.00 16.89 16.89 0.00 17 . 1(7 17. 117 
260 35 10/05/83 2IJ; 35 6)1'3 61, 1 5.0 e't 3tH.83 3-fl'.911 0.00 10.31 10.31 0.00 10.67 10.67 
261 35 10/05/83 20: 1,1, 6153 611 1 5.0 CII 1102.99 389.60 0.00 7."'1 7 .1111 0.00 7.11) 7.70 
262 35 10/05/83 20:5

" 
6163 61, I 5.0 CII 111)5. 75 392.26 0.00 17.25 17.25 0.00 17.85 17.85 

263 35 10/05/83 21 :21 6193 611 1 5.0 CII 392.70 379.65 0.00 2.55 2.55 0.00 2.63 2.63 
2611 35 10/05/83 21:53 6213 61, 1 5.0 ell 356.85 31,11. 98 0.00 36.ld 36. 113 o.no 37.68 37.68 
265 35 10/05/83 22:01 6223 611 1 5.0 CII 1113.29 399.55 o.no ,,1. 13 1,1 . 13 0.00 "2.55 "2.55 
266 35 10/05/83 22:08 6233 611 1 5.0 CII ,,30.5" 1'16.23 0.00 ".65 It. 65 0.00 ".81 I, . 81 
267 35 10/05/83 23: 12 6293 61• 1 5.0 1Z 1,111.ln 1126.110 6.80 61.22 68.02 7.01' 63.32 70.36 
268 35 10/05/83 23:19 6303 61, 1 5.0 1Z 1105.25 391.78 2.117 19.7" 22.21 2.55 20. 112 22.97 
269 35 10/05/83 23: 28 6313 611 1 5.0 IZ ,,31. 1,9 '111.15 0.00 30.13 30. 13 0.00 31. 16 31.16 
270 35 10/06/83 0: 18 6353 61, 1 5.0 TZ 111 11.n "00.98 0.00 2.1,1 2.1'1 0.00 2.119 2.1'9 



OGTOBfR 1983 GEAR GOHPAHISON STUDY (TASK CODE 01) 6 
FISH CATCII AND DENSITY DATA FOn 1 I-lEfEH SQUAHE El'IBENIIIIC SLED, 

fOR USE CODE 1 SAHPl.ES. 

(JBS 1AXON DATE TIHE SAHI'LE GEAH WEEK DUHATION HEGION TOICAHEA VOLUME AD YOY AD_YI~_OL AD_IOTAI VD .. YOY VD_Yf(.OI VD.TOTAL 

271 35 10/06/83 1 : 111 6393 611 1 5.0 Gil 395.12 381. 98 2.53 0.00 2.53 2.62 0.00 2.62 
272 35 10/06/83 2: 38 61183 64 I 5.0 ell 3112. III 330.77 0.00 11.69 11.69 n.oo 12.09 12.09 
273 35 10/07/83 0:55 9863 64 1 5.0 YK 355.511 3113.12 0.00 19.69 19.69 0.00 20.37 20.31 
2111 35 10/01/83 2: 10 9953 611 1 5.0 YK 1105.70 392.22 2.116 0.00 2.116 2.55 0.00 2.55 
275 35 10/19/83 23:21 11 /,03 611 2 5.0 CII 399.78 386.119 0.00 7.50 7.50 0.00 7.76 7.76 
276 35 10/20/83 2: 35 11633 611 2 5.0 TZ 350.09 338./15 0.00 2.116 2.86 0.00 2.9'j 2.95 
271 35 10/20/83 2:41 116 1,3 64 2 5.0 lZ 381. 80 369.10 0.00 2.62 2.62 O.(JO 2.71 2.71 
278 35 10/20/83 3:28 11103 611 2 5.0 TZ 425.115 '111 . 31 n.oo 1'.70 11.70 0.00 1'.86 '1.86 
279 35 10/20/83 20:20 1211,3 64 2 5.0 IZ 386.91 31 /1. 05 0.00 20.68 20.68 0.00 21.39 21.39 
280 35 10/20/83 20:26 12153 611 2 5.0 TZ 397.32 3811. 11 0.00 20.111 20.1/1 0.00 20.83 20.83 
281 35 10/20/83 20:33 12163 611 2 5.0 TZ 393.15 380.08 0.00 2.51, 2.54 0.00 2.63 2.63 
282 35 10/20/83 20: 39 12113 64 2 5.0 TZ 381.9 /1 369.211 0.00 7.85 7.85 0.00 8.12 8.12 
283 35 10/20/83 20:56 12193 6/, 2 5.0 lZ 391. 50 378.118 0.00 2.55 2.55 0.00 2.611 2.611 
2811 35 10/20/83 21: 1,0 1221,3 64 2 5.0 lZ 391.91 38/1.68 0.00 7.511 7.511 0.00 7.80 7.80 
285 35 10/20/83 22: 11 12263 611 2 5.0 YK 378.0/1 365. 118 0.00 10.58 10.58 0.00 10.911 10.9/1 
286 35 10/20/83 23: 09 12323 6/, 2 5.0 YK 409.06 395. 116 0.00 7.33 7.33 0.00 7.59 7.59 
287 39 10/05/83 21: ',0 6203 6/1 1 5.0 CII 379.30 366.69 2.611 0.00 2.611 2.73 0.00 2.73 
288 39 10/05/83 22:08 6233 611 1 5.0 CH 1130.511 1116.23 2.32 0.00 2.32 2.110 O.on 2.110 
289 39 10/05/83 23: 19 6303 6/1 1 5.0 TZ 1105.25 391.78 2.117 0.00 2.117 2.55 0.00 2.55 
290 39 HI/06/83 0: 18 6353 6/, I 5.0 IZ 1'1 11.77 ,,00.98 2. 'll 0.00 2./11 2.119 0.01) 2.119 
291 39 10/07/83 1: 03 9873 61, 1 5.0 YK 372.91 360.51 2.68 0.00 2.68 2.77 O.on 2.77 
292 ',5 10/05/83 20: 114 6153 61, 1 5.0 CII '102.99 389.60 2.118 (J.OO 2.1'8 2.57 0.00 2.57 
293 115 10/05/83 21: 53 6213 611 1 5.0 Gil 356.85 341'.98 2.80 0.00 2.80 2.90 0.00 2.90 
2911 1,5 10/05/83 23:28 6313 6/1 1 5.0 TZ 431.49 1111.15 2.32 0.00 2.32 2.1,0 0.00 2./10 
295 1,5 10/06/83 1: 11, 6393 611 1 5.0 ell 395.12 381. 98 2.53 0.00 2.53 2.62 n.on 2.62 
296 45 10/06/83 2:38 61183 6/1 1 5.0 CII 3112. 111 330.71 2.92 0.00 2.92 3.02 0.00 3.02 
297 ',5 10/06/83 21; 33 10103 6/1 1 5.0 TZ 1106.98 393.115 2.116 0.00 2.1,6 2.511 0.00 2.51, 
298 115 10/07/83 0: 50 11923 611 1 5.0 IZ 1115.27 '101. 116 2.111 0.00 2. III 2.119 0.00 2./19 
299 ',5 10/07/83 0:55 9863 611 1 5.0 YK 355.511 31,3.72 2.81 0.00 2.81 2.91 0.00 2.91 
300 115 10/07/83 1; 02 11933 6/1 1 5.0 lZ 387.67 3111. 78 2.58 0.00 2.58 2.67 0.00 2.67 
301 115 10/07/83 1: 03 9873 6/1 1 5.0 YK 372.91 360.51 10.73 2.68 13.111 11. 10 2.Tl 13.87 
302 ',5 10/07/83 1: 08 9883 6/1 1 5.0 YI< 370.02 357.71 10.81 0.00 10.81 11. 18 0.00 11.18 
303 ',5 10/07/83 1 :/12 9923 64 1 5.0 YK 3115.21 333.73 11.59 0.00 11.59 11.99 0.00 11.99 
3011 ',5 1O/1l7/83 2; 10 9953 611 1 5.0 YK 1105. 70 392.22 111. 79 0.00 II/, 79 15.30 0.00 1').30 
305 ',5 10/07/83 2: 2/, 9973 611 1 5.0 IZ 336. 18 325.00 2.97 2.97 5.95 3.08 3.08 6.15 
306 '15 10/20/83 3:58 117

'
,3 611 2 5.0 TZ 337.70 326.117 5.92 0.00 5.92 6. 13 0.00 6. 13 

307 ',5 10/20/83 20: 33 12163 611 2 5.0 lZ 393.15 380.08 2.5 /1 0.00 2.511 2.63 0.00 2.63 
308 115 10/20/83 20: 39 12173 61, 2 5.0 TZ 381. 911 369.2/1 7.85 0.00 7.85 8.12 0.00 8.12 
309 ',5 10/20/83 20;56 12193 611 2 5.0 rz 391. 50 378. 118 2.55 0.00 2.55 2.611 0.00 2.611 
310 115 10/20/83 21:1,0 1221,3 61, 2 5.0 lZ 391.91 381,.68 5.03 0.00 5.03 5.20 0.00 5.20 
311 1,5 10/20/83 22:11 12263 61, 2 5.0 YK 318.0/1 365. 118 15.87 0.00 15.87 16./12 0.00 16.112 
312 115 10/20/83 23:01 12313 64 2 5.0 YK 1122.50 1108.116 9. 117 0.00 9.117 9. '19 0.00 9.79 
313 ',5 10/20/83 23:09 12323 6/1 2 5.0 YK "09.06 395. 116 Il.89 0.00 1'.89 5.06 0.00 5.06 
3111 ',5 10/20/83 23:09 12323 6/1 2 5.0 YK 1109.06 395. /16 12.22 0.00 12.22 12.611 0.00 12.611 
315 80 10/07/83 0:55 9863 6/1 1 5.0 YK 355.5/1 3113. n 0.00 5.63 5.63 0.00 5.82 5.82 
316 80 10/07/83 1:02 11933 6/1 1 5.0 1Z 387.67 3711.78 0.00 5.16 5.16 0.00 5.311 5.3 /1 
317 80 10/07/83 1 :03 9813 611 1 5.0 YK 372.91 360.51 0.00 1O.n 1O.n 0.00 11. 10 11 . 10 
318 80 10/07/83 1:08 9883 6/1 1 5.0 YI< 310.02 357.71 0.00 10.81 10.81 0.00 11. 18 11 . 18 
319 80 10/07/83 1: 15 9893 64 1 5.0 YK 399.70 386./11 0.00 2.50 2.50 0.00 2.59 2.59 
320 80 10/07/83 2:211 9913 611 1 5.0 TZ 336. 18 325.00 0.00 2.97 2.97 0.00 3.06 3.08 
321 80 10/20/83 5: 17 12063 611 2 5.0 lZ 3/,6.10 33/1.59 0.00 2.89 2.89 0.00 2.99 2.99 
322 80 10/20/83 20:20 121 /13 611 2 5.0 IZ 386.91 31'1.05 0.00 0.00 0.00 0.00 0.00 0.00 
323 110 10/05/83 21: ',0 6203 611 1 5.0 Cli 379.30 366.69 5.27 0.00 5.27 5. 1,5 0.00 5. 115 





OC10BfR 1983 GEAR COMPARISON STUDY (IASK~GD 01) 
SlHlPfO BASS (TAXOH=30) AND WlIIT[ PEHCII (TAXOH'~3~) U.NGIII DATA, 

fOR J METER SQIJAHE EI'IB£NrJIlC SU.D (GFAR=611). 

OBS TAXON DAlE TIHE SANPI.£ R IV _1·111.£ HEGION tENGTII 

1 30 10/05/83 19:52 6113 38 CII 85 
2 30 10/05/83 19:52 6113 38 Gil 90 
3 30 10/05/83 19:52 6113 38 CII 99 
II 30 10/05/83 20;26 6133 37 ell 89 
5 30 10/05/83 20:26 6133 37 Cit 95 
6 30 10/05/83 20:26 6133 37 Cil 103 
7 30 10/05/83 20:54 6163 36 CII 80 
8 30 10/05/83 20;511 6163 36 GIt 86 
9 30 10/05/83 20;54 6163 36 ell 99 

10 30 10/05/83 20:511 6163 36 Cit 101 
11 30 10/05/83 20; 511 6163 36 Cit 115 
12 30 10/05/83 21: 53 6213 311 Gil 107 
13 30 10/05/83 21; 53 6213 311 Cit 118 
111 30 10/05/83 22;57 6213 31 TZ 91 
15 30 10/05/83 22:51 6273 31 IZ 99 
16 30 10/05/83 23; 011 6283 31 lZ 90 
17 30 10/05/83 23: Oil 6283 3 J lZ 90 
18 30 10/05/83 23:011 6283 31 lZ 9"l 
19 30 10/05/83 23;011 6283 31 lZ 107 
20 30 10/05/83 23:011 6283 31 IZ 1 I 1 
21 30 10/05/83 23; 12 6293 31 IZ 82 
22 30 10/05/83 23: 19 6303 30 lZ 100 
23 30 10/05/83 23: 19 6303 30 \Z 106 
211 30 10/05/83 23: 19 6303 30 lZ 109 
25 30 10/05/83 23: 19 6303 30 lZ 116 
26 30 10/06/83 2;28 61173 36 Gti 85 
27 30 10/06/83 2:115 61193 37 CII 72 
28 30 10/06/83 2:115 61193 31 Gil 81 
29 30 10/06/83 2: 115 6/193 37 Gil 91 
30 30 10/06/83 2:57 6503 38 ell 96 
31 30 10/06/83 2: 5-' 6503 38 ell 97 
32 30 10/06/83 2:57 6503 38 CII 99 
33 30 10/06/83 2:57 6503 38 Cit 100 
311 30 10/06/83 2:57 6503 38 ell 105 
35 30 10/19/83 23:21 111103 36 Cit 102 
36 30 10/20/83 20: 39 12113 25 1Z 120 
37 35 10/05/83 22:27 '6253 311 ell 65 
38 35 10/05/83 23: 12 6293 31 Tl 72 
39 35 10/05/83 23: 12 6293 31 1Z 85 
110 35 10/05/83 23: 19 6303 30 IZ 82 
111 35 10/06/83 1 : 111 6393 311 CII 69 





OCTOBER 1983 GEAR CONPARISON STUDY (TASK CODE 01) 
FISII CATCH AND DENSITY DATA FOR 6.2 MEIf.R IIIGII RISE THAHL 

AND 3 MEfE" BEAM TRAWL, 
USE CODE 1 SAMPLES. 

OBS TAXON DAlE T I ME SAI1PLE GEAR WEEK DURAT I ON REG I ON TOW_AREA VOLlJl-1£ AD_YOY AD_YR_OL AD_rOTAL VD __ YOY VD_YH __ OL VD_TOTAL 

1 1 070C18323:16 1106 18 1 10 lZ 2286.00 1501.90 0. 1111 0.00 0.1111 0.67 0.00 0.67 
2 1 080C183 6: 111 1116 18 1 10 CII 2286.00 1501.90 O. I111 0.00 0.411 0.67 0.00 0.67 
3 1 180CI83 0: 36 1157 18 2 10 CII 2255.52 Jl181.88 0.

'
1'1 0.00 0. 1111 0.67 0.00 0.67 

II 1 190C183 23:21 85 18 2 10 lZ 2255.52 11181.88 0.00 0./1'1 0.
'
1'1 0.00 0.6i 0.67 

5 1 200CI83 21: 311 1186 18 2 5 IZ 1005.811 660.8// 0.00 1. 99 1. 99 0.00 3.03 3.03 
6 2 060CI83 19:21 1083 18 1 10 lZ 2103.12 1381.75 2.38 0.00 2.38 3.62 0.00 3.62 
7 2 060CT83 19:52 10811 18 1 5 TZ 1066.80 700.89 5.62 0.911 6.56 8.56 1.113 9.99 
8 2 060CI83 20:38 1086 18 1 10 lZ 21611. 08 1421.80 16.611 0.00 16.M 25.32 0.00 25.32 
9 2 060CI83 21:21 1087 18 1 5 lZ 1097.28 720.91 21. 87 0.00 21.81 33.29 0.00 33.29 

10 2 060CI83 21:39 1088 18 1 10 lZ 21611.08 1/121.80 8.32 0.00 8.32 12.66 0.00 12.66 
11 2 060cr83 22:23 1089 18 1 5 TZ 13111 . 12 881. 12 2.211 0.00 2.211 3 . 110 0.00 3. 110 
12 2 060C183 22: 116 1090 18 1 10 lZ 2316. 1/8 1521. 93 3. 115 0.00 3. LI5 5.26 0.00 5.26 
13 2 060CT83 23: 10 1091 18 1 10 TZ 2377 .1111 1561.98 10.52 0.811 11.36 16.01 1.28 17.29 
1/4 2 060C183 23:112 1092 18 1 5 1Z 1280.16 8111.07 7.81 0.00 7.81 11.89 0.00 11.89 
15 2 070Cl83 0: 116 1094 18 1 10 IZ 28311.611 1862.36 2.117 0.00 2.117 3.76 0.00 3.76 
16 2 070CT83 2:01 1096 18 1 10 TZ 2286.00 1501.90 9.62 2.62 12.25 111.65 3.99 18.611 
17 2 070CT83 3: 13 1097 18 1 5 lZ 1097.28 720.91 26. 113 3.65 30.07 110.23 5.55 115.78 
18 2 D70CI83 3:53 1098 18 1 5 rz 1188.72 780.99 8. 111 0.00 8. 111 12.80 0.00 12.80 
19 2 070Cl83 5:02 1101 18 1 10 TZ 1706.88 1121.1/2 11.69 1.17 5.86 7.n 1. 78 8.92 
20 2 070Cl83 21:26 1103 18 1 10 TZ 21199.36 16112.08 11.00 3.20 7.20 6.09 11.87 10.96 
21 2 070C183 22:53 1105 18 1 5 1Z 1158.211 760.96 6.91 0.00 6.91 10.51 0.00 10.51 
22 2 070Cl8323:16 1106 18 1 10 TZ 2286.00 1501.90 1.75 0.00 1. 75 2.66 0.00 2.66 
23 2 080CT83 0:08 1107 18 I 5 IZ 1310.64 861.09 2.29 0.00 2.29 3.118 n.oo 3. LI8 
211 2 080CT83 0: 32 1108 18 1 5 1Z 1066.80 700.89 5.62 0.911 6.56 8.56 1.113 9.99 
25 2 080Cl83 1: 10 1109 18 1 5 IZ 12119.68 821.04 1. 60 0.80 2.110 2.1111 1. 22 3.65 
26 2 080Cl83 1:57 1111 18 1 10 1Z 2651.76 17112.21 5.66 1.89 7.54 8.61 2.B7 11. 118 
27 2 080Cl83 2:36 1112 18 1 10 eli 2072.611 1361.72 /1.311 2.89 7.211 6.61 //.111 11.02 
28 2 080CI83 3:51 1113 18 1 5 Cit 1188.72 780.99 J. 68 0.811 2.52 2.56 1. 28 3. BII 
29 2 080CT83 6: 111 1116 18 1 10 CII 2286.00 1501. 90 1. 75 0.00 1.75 2.66 0.00 2.66 
30 2 080C18320:16 1117 18 1 5 CII 1219.20 801.01 5.74 1.611 7.38 8.711 2.50 11.211 
31 2 080C183 20: 115 1118 18 1 10 Cit 2621.28 1722.18 0.76 0.76 1. 53 1.16 1. 16 2.32 
32 2 080C18321:11 1119 18 1 10 CII 2590.80 1702. 16 0.77 1.93 2.70 1.17 2.911 II. 11 
33 2 080CI8321: 11

'
1 1120 18 1 5 CII 1280.16 8111.07 0.78 0.78 1. 56 1. 19 1. 19 2.38 

311 2 080CT83 22:03 1121 18 1 5 Cit 13111. 12 881. 12 1.119 0.00 1.119 2.27 0.00 2.27 
35 2 080GT83 22:22 1122 18 1 5 CII 1219.20 801.01 3.28 0.00 3.28 '1.99 0.00 4.99 
36 2 080CI83 23: 112 1125 18 I 10 CII 23116.96 15111.95 0.85 0.85 1.70 1.30 1.30 2.59 
37 2 090C183 0: 15 1126 18 1 10 Cit 21168.88 1622.05 0.81 0.00 0.81 1. 23 0.00 1. 23 
38 2 090CT83 1:09 1128 18 1 5 Cit 1158.211 760.96 0.86 0.86 1. 73 1. 31 1. 31 2.63 
39 2 1 7 DC l 8 3 21: 47 1131 18 2 5 Cit 1280.16 8111.07 0.78 0.00 0.78 1. 19 0.00 1. 19 
'10 2 170CI8322:1O 1153 18 2 5 CII 13111. 12 881.12 0.75 0.00 0.75 J. 13 0.00 1.\3 
41 2 170CI83 22: '19 11511 18 2 10 CII 2682.211 1762.23 1. 86 0.75 2.61 2.84 1.13 3.97 
112 2 170Cl83 23:09 1155 18 2 10 Cit 2651.76 17112.21 3.02 0.00 3.02 '1.59 0.00 11.59 
43 2 180CI83 0: 10 1156 18 2 10 Cit 21168.88 1622.05 0. 111 0.00 0.111 0.62 0.00 0.62 
114 2 180CI83 0:36 1/57 18 2 10 Cit 2255.52 11181. 88 0.89 0.1111 1.33 1. 35 0.67 2.02 
115 2 180CI83 1: 011 1158 18 2 5 CII 1219.20 801. (n 1. 64 0.00 1.6Ii 2.50 0.00 2.50 
'16 2 180CI83 1:29 1159 18 2 5 CII 1310.611 861.09 11.58 0.76 5.311 6.97 1.16 8.13 
117 2 180cr83 19:08 1160 18 2 5 Ctl 1/163.011 961.22 0.68 0.00 0.68 1.011 0.00 1.011 
48 2 180Gl83 19:26 1161 18 2 5 Cit 1524.00 100 1.27 0.66 0.00 0.66 1.00 o.on 1.00 
119 2 180GT83 20:06 1162 18 2 10 Cit 23116.96 15111.95 1.70 ·0.00 1. 70 2.59 0.00 2.59 
50 2 180C183 21: 14 11611 18 2 10 TZ 21138.110 1602.03 0.82 0.00 0.82 1. 25 0.00 1. 25 
51 2 180C18321:58 1165 18 2 5 1Z 13/11.12 881 . 12 23.86 1.119 25.35 36.32 2.2'/ 38.59 
52 2 180C18322:13 1166 18 2 10 /Z 2255.52 1/181.88 11.1/3 0.89 5.32 6.75 1. 35 8.10 
53 2 180CI83 22:38 1167 18 2 5 1Z 1188.72 'l80.99 8.41 0.00 8. 111 12.80 0.00 12.80 



OCTOBER 1983 GEAR CO/WAHISON SHUN (lAS/( CODE 01) 2 
f I SII CATCII AND DENS I TY DA 1 A fOR 6.2 NE! [H III Gil IU SEI HAHL 

AND 3 liE I ER BEAM THAHL. 
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OBS TAXON DATE T I ME SAI-IPLE GEAR HH K DURATION H[G f ON lO~'-AH[A VOUJI1£ Af)._YOY AD_YH_Ot ADJOTAt VD_YOY VD_YR_Ol. VD __ 101AL 

~II 2 180C183 23:02 1168 18 2 10 TZ 2895.60 1902.111 6.22 0.69 6.91 9. 116 1.05 10.51 
55 2 180CI83 23:21 1169 18 2 10 lZ 21168.88 1622.05 15.39 0.111 15.80 23.113 11.62 2/1.011 
56 2 lBOCI83 23:45 1170 18 2 5 lZ 12119.68 821.011 11.00 0.00 11.00 6.09 0.00 6.09 
57 2 190CI8319:111 1171 18 2 10 YI< 1798.32 1181.50 6.12 1'.115 10.57 9.31 6.77 16.08 
58 2 190C183 20:32 80 18 2 10 YK 1889.76 12111.57 12.10 3.70 16.110 19.33 5.611 211.97 
59 2 190C183 21:15 81 18 2 10 YK 1981.20 1301.65 11. 61 0.00 11.61 17.67 0.00 11.61 
60 2 190C18321:50 82 18 2 5 YK 9111.110 600.76 13.12 2.19 15.31 19.97 3.33 23.30 
61 2 190CT83 22:39 B3 lB 2 5 lZ 1310.611 861.09 1. 53 0.00 1 .. 53 2.32 0.00 2.32 
62 2 190CI83 22:58 84 18 2 10 rz 2529.811 1662.10 0.00 1. 19 1. 19 0.00 1.80 1.80 
63 2 190CI83 23:21 85 18 2 10 TZ 2255.52 Jl181. 88 0.00 6.21 6.21 0.00 9.115 9. 115 
611 2 200CI83 1:20 87 18 2 10 IZ 15811.96 101, 1.32 O.()O 0.63 0.63 0.00 0.96 0.96 
65 2 200CI83 2:03 89 18 2 5 lZ 822.96 5110.68 9.72 1. 22 10.911 111.80 1. 85 16.65 
66 2 200C183 2:23 90 18 2 10 IZ 1889.76 121/1.57 1.06 0.53 1. 59 1. 61 0.81 2.112 
67 2 200Cl83 19:23 1181 18 2 10 IZ 2651.16 1742.21 3.02 1. 13 'I. 15 '1.59 1. 72 6.31 
68 2 200CI83 20:01 1182 18 2 10 rz 2316.118 1521. 93 2.59 2.59 5.18 3.911 3.911 7.88 
69 2 200CI83 20:33 1183 18 2 5 TZ 1005.81, 660.811 1. 99 0.00 1. 99 3. ()3 0.00 3.03 
70 2 200CT83 20:53 118/1 18 2 10 rz 2255.52 1/,81.88 0. 1"1 0.00 0. 11'1 0.67 0.00 0.67 
71 2 200CI83 21:21 1185 18 2 5 TZ 1005.811 660.81, 1. 99 0.00 1. 99 3.03 0.00 3.03 
72 2 200CT83 21: 3/1 1186 18 2 5 TZ 1005.81, 660.811 0.99 0.00 0.99 1. 51 0.00 1. 51 
13 3 060C183 21:39 1088 18 1 10 IZ 21611.08 ",21. 80 0.'16 0.00 0. 116 0.70 o.no 0.70 
111 3 070CT83 3: 13 1097 18 1 5 lZ 1097.28 720.91 0.91 0.00 0.91 1. 39 n.oo 1. 39 
15 3 070CT83 21: 26 1103 18 1 10 12 21199.36 16112.08 0.80 0.00 0.80 1. 22 0.00 1.22 
76 3 080CI83 6: 14 1116 18 1 10 CII 2286.00 1501.90 0. 1111 0.00 0. 1/11 0.67 0.00 0.67 
17 3 170C183 23:09 1155 18 2 10 CII 2651.76 17112.21 1.13 0.00 1.13 1. 72 0.00 1. 72 
78 3 180Cl83 0: 10 11% 18 2 10 CII 21168.88 1622.05 2.03 0.00 2.03 3.08 0.00 3.08 
79 3 180C183 0:36 1157 18 2 10 Cli 2255.52 1/181.88 0.1111 0.00 0. 1/11 0.67 0.00 0.67 
80 3 180GI83 1: 011 1158 18 2 5 CII 1219.20 801.01 1.6/1 0.00 1. 64 2.50 0.00 2.50 
81 3 180cr83 19:26 1161 18 2 5 Cli 152/1.00 1001.27 1. 31 0.00 1. 31 2.00 0.00 2.00 
82 3 180Cl83 20:06 1162 18 2 10 Cli 23116.96 151/1 .95 0.113 0.00 0.113 O. 6~) 0.00 0.65 
83 3 180CI83 23:21 1169 18 2 10 12 21168.88 1622.05 0. 1/1 0.00 0.111 0.62 0.00 0.62 
81, 3 180C183 23:115 1170 18 2 5 12: 12119.68 821.0'1 0.80 0.00 0.80 1. 22 0.00 1. 22 
85 3 190Cl83 19:41 1171 18 2 10 YK 1798.32 1181.50 11. 115 0.00 '1. 1,5 6.77 0.00 6.77 
86 3 190C183 20:32 80 18 2 10 YK 1889.76 12'11.57 2.12 0.00 2.12 3.22 0.00 3.22 
87 3 190C 183 21: 1 5 81 18 2 10 YK 1981. 20 1301.65 0.50 0.00 0.50 0.77 o.no 0.77 
88 3 190Cl83 23:21 85 18 2 10 lZ 2255.52 11181.88 0.

'
1'1 0.00 0.1111 0.67 0.00 0.67 

89 3 200CI83 1: 20 87 18 2 10 IZ 15811.96 10111.32 1.89 0.00 1. 89 2.88 0.00 2.88 
90 3 2()OCT83 2:23 90 18 2 10 lZ 1889.76 121/1. 57 0.53 0.00 0.53 0.81 0.00 0.81 
91 3 200CI83 19:23 1181 18 2 10 IZ 2651.76 17112.21 1. 51 0.00 1. 51 2.30 0.00 2.30 
92 3 200C183 20:33 1183 18 2 5 IZ 1005.8/1 660.811 0.99 0.00 0.99 1. 51 0.00 1. 51 
93 3 200C183 20:53 11811 18 2 10 lZ 2255.52 1/181.88 1.33 0.00 1.33 2.02 0.00 2.02 
911 3 200CT8321;58 118-' 18 2 5 rz 1280.16 8111.07 0.78 0.00 0.78 1.19 0.00 1. 19 
95 'I 070CI83 21 :26 1103 18 1 10 12 21199.36 16112.08 0.110 0.00 0.110 0.61 0.00 0.61 
96 4 080C18321:11 1119 18 1 10 Cit 2590.80 1702.16 0.77 0.00 0.17 1.1"1 0.00 1.17 
97 II 200CI83 21 :21 1185 18 2 5 TZ 1005.811 660.8/1 0.99 0.00 0.99 I. 51 0.00 1. 51 
98 'I 200CI83 21:58 1187 18 2 5 IZ 1280.16 8111.07 0.78 0.00 0.78 1. 19 O.IH) 1. 19 
99 10 060CT83 19:21 1083 18 1 10 1Z 2103.12 1381.75 0.00 0.95 0.95 0.00 1.115 1.115 

100 10 060CI83 19:52 10811 18 1 5 rz 1066.80 700.89 0.00 1. 87 1. 87 0.00 2.85 2.85 
101 10 060CT83 20:38 1086 18 I 10 TZ 2161,.08 11121.80 0.00 3.70 3.70 0.00 5.63 5.63 
102 10 060CI83 21:21 1087 18 1 5 IZ 1091.28 720.91 0.00 1. 82 1. 82 0.00 2.77 2.77 
103 JO OoOCI83 21:39 1088 18 1 10 lZ 21611.08 11121.80 0.00 1. 39 1. 39 i).on 2. 11 2.11 
1011 10 060C183 22:23 1089 18 1 5 JZ 13111.12 881 . 12 0.00 1.119 1. 49 O.O{J 2.27 2.27 
105 10 060CI83 22:116 1090 18 1 10 lZ 2316.118 1521.93 0.00 5.61 5.61 O.OU 8.511 8.54 
106 10 060C18323:10 1091 18 1 10 IZ 2377 .1111 1561.98 0.00 1. 68 1. 68 0.00 2.56 2.56 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK CODE 01) 3 
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107 10 060CT83 23:42 1092 18 1 5 TZ 1280.16 8111. 07 0.00 3.12 3.12 0.00 11.76 4.76 
108 10 070GI83 0: 116 10911 18 I 10 IZ 28311.611 1862.36 0.00 3.88 3.88 0.00 5.91 5.91 
109 10 OlOCl83 3: 13 1097 18 1 5 TZ 1097.28 720.91 O.(JO 1.82 1. 82 0.00 2.77 2.77 
110 10 070CI83 II: 22 1099 18 1 5 TZ 1091.28 720.91 n.oo 0.91 0.91 0.00 1. 39 1. 39 
III 10 070GT83 II: 39 1100 18 1 5 rz 1005.84 660.811 0.00 0.99 0.99 0.00 1. 51 1. 51 
112 10 070GI83 5:02 1101 18 1 10 rz 1706.88 1121.112 0.00 1. 17 1.17 0.00 1. 78 1. 78 
113 )() 070C18321:26 1103 18 1 10 IZ 21199.36 16112.08 0.00 13.60 13.60 0.00 20.11 20.71 
1 III 10 070C18322:16 1104 18 1 10 1Z 2316.118 1521.93 0.00 0. 113 0.113 0.00 0.66 0.66 
II? 10 OlOCI83 22:53 1105 18 I 5 IZ 1158.211 760.96 0.00 5.18 5.18 0.00 7.88 7.88 
116 10 010Gl83 23:16 1106 18 1 10 TZ 2286.00 1501 .90 0.00 0.87 0.87 0.00 1. 33 1. 33 
1 17 10 190GI83 21: 15 81 18 2 10 YK 1981.20 1301.65 0.00 6.06 6.06 0.00 9.22 9.22 
118 10 190Cl83 21:50 82 18 2 5 YK 911/.110 600.76 0.00 16.110 16.110 0.00 211.97 211.97 
119 10 190CT83 23:21 85 18 2 10 IZ 2255.52 11181.88 0.00 0. 1111 0. 1111 0.00 0.67 0.67 
120 10 200CT83 0:25 88 18 2 5 IZ 883.92 580.74 0.00 2.26 2.26 0.00 3. 11" 3 .11'1 
121 10 200CI83 20:33 1183 18 2 5 IZ 1005.81, 660.81, 0.00 0.99 0.99 0.00 1. 51 1.51 
122 13 060Cl83 19:21 1083 18 1 10 1Z 2103.12 1381.75 0.00 76.55 76.55 0.00 116.52 116.52 
123 13 060Cl83 19:52 10811 18 1 5 TZ 1066.80 700.89 0.00 14.06 111. 06 0.00 21.1,0 21.110 
1211 J 3 060C183 20:22 1085 18 1 5 IZ 1036.32 680.86 (l.on 27.02 21.02 0.00 III. 12 1&1.12 
125 1 3 060Cl83 20:38 1086 18 1 10 lZ 216'1. 08 11121.80 0.00 51.30 57. 30 0.00 87.21 87.21 
126 13 060CI83 21:21 1087 18 1 5 TZ 1091.28 720.91 0.00 87. 119 87. 119 0.00 133.16 133.16 
127 13 OGOC/8321:39 1088 18 1 10 lZ 21611.08 Il121.80 0.00 71.63 71.63 0.00 1 til. 16 118.16 
128 13 OGOCf83 22:23 1089 18 1 5 rz 13111.12 881.12 0.00 51. 115 51.115 0.00 Ill. 31 18.31 
129 13 060C183 22; 116 1090. 18 1 10 lZ 2316.48 1521.93 0.00 110.58 l10.58 0.00 61.76 61.76 
130 13 060CI83 23: 10 1091 18 1 10 TZ 2377.,,11 1561.98 0.00 11

'
1.59 11 11.59 0.00 67.86 67.86 

131 13 060Cl83 23: 112 1092 18 I 5 lZ 1280.16 8111. 07 0.00 1111. 05 11 l l.05 0.00 1"13.59 173.59 
132 13 070Gl83 0:'16 10911 18 1 10 lZ 28311. 611 1862.36 0.00 83.61 83.61 0.00 127.26 127.26 
133 13 0l0CI83 1 :22 1095 18 1 10 IZ 2225.011 11161.85 0.00 20.67 20.61 0.00 31.117 31.117 
1311 13 070CI83 2:01 1096 18 I 10 IZ 2286.00 1501.90 0.00 80.93 80.93 0.00 123.18 123.18 
135 13 Oi'OGI83 3: 13 1097 18 I 5 IZ 1097.28 720.91 0.00 295.28 295.28 0.00 ,,1,9. 113 '1119. 113 
136 13 070Cl83 3:53 1098 18 1 5 TZ 1188.72 780.99 3.36 0.00 3.36 5.12 0.00 5.12 
137 13 n70CI83 'I; 22 1099 18 1 5 IZ 1097.28 120.91 0.00 1. 82 1. 82 n.oo ?n 2.77 
138 13 070C/83 4:39 1100 18 1 5 IZ 1005.811 660.811 0.00 16.90 16.90 0.00 25.72 25.72 
139 13 070Cl83 5:02 1101 18 1 10 lZ 1-'06.88 1121.112 0.00 511.119 511.119 0.1.10 82.93 82.93 
III () 13 070C18321:26 1103 18 1 10 lZ 21199.36 /6112.08 0.00 1211.83 1211.83 0.00 190.00 190.00 
1111 13 070C183 22:16 11011 18 1 10 "IZ 2316.'18 1521.93 0.00 0.86 0.86 0.00 1. 31 1. 31 
)112 13 070GI83 22:53 1105 18 1 5 1Z 1158.211 760.96 0.00 5.18 5.18 0.00 1.88 7.88 
)/13 13 070GI83 23: 16 1106 18 1 10 lZ 2286.00 1501.90 0.00 7.8'1 7.87 0.00 11.98 11.98 
1114 13 080CI83 0:08 1107 18 1 5 TZ 1310.611 861.09 0.00 15.26 15.26 0.00 23.23 23.23 
1115 13 D80Cl83 0: 32 1108 18 1 5 TZ 1066.80 100.89 0.00 7.50 7.50 0.00 11 . 111 11. 111 
1116 13 080CI83 1: 10 1109 18 1 5 IZ 12119.68 821.011 0.00 3.20 3.20 0.00 ".87 II. 8 7 
1117 13 080C183 1:57 1 I 11 18 I 10 IZ 2651.76 11112.21 0.00 3.39 3.39 0.00 5.11 5.11 
1118 13 080Cl83 2:36 1112 18 1 10 CII 2012.611 1361.12 o.on 16.110 16.110 o.on 211.97 211. 91 
1149 13 (J80G183 3:51 1113 18 I 5 Gil 1188.72 780.99 0.00 8. 111 8. Lll 0.00 12.80 12.80 
150 13 080GI83 6: 111 1116 18 I 10 Gil 2286.00 1501.90 0.00 2.19 2.19 0.00 3.33 3.33 
151 13 080G18321:11 1119 18 1 10 CII 2590.80 1702.16 0.00 0.39 0.39 0.00 0.59 0.59 
152 13 080CI83 22:03 1121 18 I 5 CII 13111.12 881. 12 0.75 0.00 0.75 1. 13 0.00 1 . 13 
153 13 080CI83 23:211 1121, 18 I 5 CII 1219.20 801 .01 0.00 0.82 0.82 0.00 1. 25 1. 25 
154 13 080Cl83 23:42 1125 18 1 10 CII 23116.96 15111.95 0.00 0. 113 0. 113 0.00 0.65 0.65 
155 13 090Cl83 0: 15 1126 18 I 10 CII 21168.88 1622.05 0.111 0. 111 0.81 0.62 0.62 1. 23 
156 13 090CT83 0: 113 1127 18 1 10 Gil 2377 .1111 1561.98 0.00 1. 26 1. 26 0.00 1.92 1. 92 
151 13 17 OC I 83 19: 51 1129 18 2 10 Gil 2377 .1111 1561.98 0.00 2.52 2.52 0.00 3.811 3.811 
158 13 170CI83 20:51 1130 18 2 5 CII 12119.68 821.01, 0.00 1. 60 1. 60 0.00 2.1111 2.11'1 
159 13 170CI8321: 1,7 1131 18 2 5 CII 1280.16 8111.07 0.00 1. 56 1. 56 0.00 2.38 2.38 
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160 n 180CI83 0; 10 1156 18 2 10 CII 21168.88 1622.05 0.00 0.111 0. 1'1 0.00 0.62 0.62 
161 13 180CI83 20;06 1162 18 2 10 CII 23116.96 15111.95 0.00 0.113 0. 113 0.00 0.65 0.65 
162 13 180C18320;511 1163 18 2 5 CII 1158.211 760.96 0.86 7.71 8.63 1 . 31 11.83 13. 111 
163 13 180cr83 21: 111 1164 18 2 10 12 21138.40 1602.03 0.00 6.56 6.56 0.00 9.99 9.99 
164 13 180C183 22:38 1167 18 2 5 lZ 1188.72 780.99 0.00 111.22 111.22 0.00 62.711 62.711 
165 13 180C183 23:02 1168 18 2 10 lZ 2895.60 1902.111 0.00 0.35 0.35 0.00 0.53 0.53 
166 13 180CI83 23:21 1169 18 2 10 lZ 21168.88 1622.05 0.00 0.41 0.111 0.00 0.62 0.62 
167 13 180CI83 23;115 1170 18 2 5 1Z 12119.68 821.011 0.00 1. 60 1.60 0.00 2.'1'1 2.1111 
168 13 190CT83 19:41 1171 18 2 10 YI< 1798.32 1181.50 0.00 29. 117 29.117 0.00 1"1.86 1,1'.86 
169 13 190CT83 20:32 80 18 2 10 YI< 1889.76 12111.57 0.00 73.55 73.55 0.00 111 .95 111.95 
170 13 190CT8321:15 81 18 2 10 YI< 1981.20 1301.65 0.00 108.52 108.52 0.00 165.18 165.18 
171 13 190CI83 21:50 82 18 2 5 YK 9111.110 600.76 0.00 51.110 51.1'0 0.00 78.23 78.23 
172 13 190C18322:39 83 18 2 5 TZ 1310.611 861.09 0.00 9.92 9.92 0.00 15.10 15.10 
173 13 190C183 22:58 84 18 2 10 TZ 2529.84 1662.10 0.00 116.611 116.611 0.00 10.99 70.99 
174 13 190CT83 23:21 85 18 2 10 lZ 2255.52 11181.88 0.00 6.21 6.21 . 0.00 9. 115 9.45 
175 13 200CI83 0;25 88 18 2 5 lZ 883.92 580.711 0.00 23.76 23.76 0.00 36.16 36.16 
176 13 200C183 1: 20 87 18 2 10 TZ 1581J.96 10111.32 0.00 0.63 0.63 0.00 0.96 0.96 
177 13 200C183 2;03 89 18 2 5 lZ 822.96 51,0.68 0.00 17.01 17.01 0.00 25.89 25.89 
178 13 200G183 2:23 90 18 2 10 lZ 1889.76 12111.57 0.00 3.18 3.18 0.00 II. 83 11.83 
179 13 2()OC183 20: 33 1183 18 2 5 lZ 1005.84 660.81, 0.00 0.99 0.99 0.00 1. 51 1.51 
180 13 200CI83 20:53 11811 18 2 10 IZ 2255.52 1/181.88 0.00 0.89 0.89 0.00 1. 35 1. 35 
181 13 200CT83 21:21 1185 18 2 5 IZ 1005.811 660.811 0.00 7.95 7.95 0.00 12. 11 12. 11 
182 13 200C18321:311 1186 18 2 5 IZ 1005.81, 660.811 0.00 2.98 2.98 0.00 '1.5 11 11.511 
183 13 200C183 21:58 1187 18 2 5 rz 1280.16 841.07 0.00 1. 56 1. 56 0.00 2.38 2.38 
1811 19 070CT83 5:02 1101 18 1 10 TZ 1706.88 1121. 112 0.00 1.17 1.17 0.00 1.78 1. 78 
185 19 180G183 20: 511 1163 18 2 5 Gil 1158.211 760.96 0.00 0.86 0.86 0.00 1. 31 1. 31 
186 22 060C183 23: 112 1092 18 1 5 TZ 1280.16 8111 .07 1.56 0.00 1. 56 2.38 0.00 2.38 
187 22 070CI83 21:26 1103 18 1 10 lZ 2/'99.36 16112.08 0. 110 0.00 0. 110 0.61 0.00 0.61 
188 22 170Cl83 23:09 1155 18 2 10 Cli 2651.76 17112.21 0.38 0.00 0.38 0.51 0.00 0.57 
189 22 180C183 0: 10 1156 18 2 10 CII 21,68.88 1622.05 1. 22 0.00 1. 22 1 . 8~) 0.00 1. 85 
190 22 180C183 1: 011 1158 18 2 5 CII 1219.20 801.01 0.82 0.00 0.82 1. 25 0.00 1. 25 
191 22 180C183 19:08 1160 18 2 5 Cit 11163.011 961.22 0.68 0.00 0.68 1.011 0.00 1.011 
192 22 180C183 19:26 1161 18 2 5 Cit 15211.00 1001.27 0.66 0.00 0.66 1.00 0.00 1.00 
193 22 180C183 23:02 1168 18 2 10 TZ 2895.60 1902.111 0.35 0.00 0.35 0.53 0.00 0.53 
1911 22 190C 1 83 19: 111 1171 18 2 10 YK 1798.32 1181.50 2.78 0.00 2.78 II. 23 0.00 11.23 
195 22 190C183 20:32 80 18 2 10 YI< 1889.76 12111. 57 3.70 0.00 3.70 5.61, 0.00 5.6/1 
196 22 190C18321:15 81 18 2 10 YI< 1981.20 1301.65 2.02 0.00 2.02 3.0'/ 0.00 3.07 
197 22 190CI83 22:39 83 18 2 5 lZ 1310.6'1 861.09 0.76 0.00 0.76 1. 16 0.00 1.16 
198 22 200C183 19:23 1181 18 2 10 TZ 2651.76 17112.21 0.38 0.00 0.38 0.5'/ o.on 0.57 
199 22 200cr83 20;33 1183 18 2 5 IZ 1005.811 660.811 0.99 0.00 0.99 1.51 0.00 1. 51 
200 22 200CI83 21 :21 1185 18 2 5 lZ 1005.811 660.811 0.99 0.00 0.99 1. 51 O.Of) 1. 51 
201 29 070CI83 21 :26 1103 18 1 10 IZ 2499.36 16112.08 0.00 0.110 0./10 0.00 0.61 0.61 
202 30 060G183 20:22 1085 18 1 5 lZ 1036.32 680.86 0.00 0.96 n.96 0.00 1.111 1.117 
203 30 060C183 20:38 1086 18 1 10 IZ 21611. 08 11121.80 0. 1,6 0. 116 0.92 0.70 0.70 1 . III 
2011 30 060Cf83 21:21 1087 18 1 5 IZ 1097.28 720.91 5. 1,7 0.00 5. 117 8.32 0.00 8.32 
205 30 060C18321:39 1088 18 1 10 IZ 21611.08 11121. 80 11.16 0.92 5.08 6.33 1 . 111 7.711 
206 30 060C183 22:23 1089 18 1 5 TZ 13111.12 881.12 2.211 0.75 2.98 3.110 1. 13 11.511 
207 30 060C 183 22: 1,6 1090 18 1 10 TZ 2316.118 1521.93 18.99 0.113 19. 1'3 28.91 0.66 29.57 
208 30 060C18323:10 1091 18 1 10 TZ 2377. 1111 1561.98 13.011 0. 1,2 13. 116 19.85 0.611 20.119 
209 30 060CI83 23: 112 1092 18 1 5 lZ 1280.16 8/11.07 7.03 0.00 7.03 10.70 0.00 10.70 
210 30 070C183 0;116 1094 18 1 10 TZ 28311.611 1862.36 15.17 3.53 18.70 23.09 5.37 28.116 
211 30 070CT83 1: 22 1095 18 1 10 lZ 2225.0/1 1/161. 85 0.115 0.00 0.115 0.68 0.00 0.68 
212 30 070C183 2:01 1096 18 1 10 "/Z 2286.00 1501.90 2.62 0.87 3.50 3.99 1.33 5.33 



OCTOUER 1983 GEAR COMPARISON STUDY (TASK CODE 01) 5 
FlSII CATCII AND DENSITY OAIA fOR 6.2 MEIER IIIGII R(SE IHAHL 

AND 3 MElfH BEAM THAWL, 
USE CODE 1 SAMPLES. 

O/3S TAXON DATE TIME SAMPLE GEAR WEEK DURATION REGION TO\CAREA VOL.lJME AO_ YOY AD_.YH_OL AD_TOTAL VD_.YOY VD_ YR.OL VO_ TOTAL 

213 30 070CT83 3: 13 1097 18 1 5 T2: 1097.28 720.91 5. 117 0.00 5. 117 8.32 0.00 8.32 
214 30 070CI83 3:53 1098 18 I 5 IZ 1188.72 780.99 2.52 0.00 2.52 3.81, 0.00 3.8'1 
215 30 070C183 4:22 1099 18 1 5 TZ 1097.28 720.91 1. 82 0.00 1. 82 2.77 0.00 2.77 
216 30 orOC183 5;02 1101 18 1 10 lZ 1706.88 1121.112 9.96 0.59 10.55 15.16 0.89 16.05 
217 3D OlOCf8321:26 1103 18 1 10 TZ 21199.36 16112.08 7.20 0.00 7.20 10.96 0.00 10.96 
218 30 070C18322:16 110/1 18 1 10 IZ 2316.118 152\. 93 0.86 0.00 0.86 1. 31 0.00 1. 31 
219 30 070cr83 22:53 1105 18 1 5 lZ 1158.21( 760.96 3. 1(5 0.00 3. 1(5 5.26 0.00 5.26 
220 30 Olocr8323:16 1106 18 1 10 TZ 2286.00 1501. 90 8.31 0.00 8.31 12.65 0.00 12.65 
221 30 080GI83 0:08 1107 18 1 5 IZ 1310.61, 861.09 2.29 1. 53 3.81 3.1,8 2.32 5.81 
222 30 080Cl83 0:32 1108 18 1 5 TZ 1066.80 700.89 19.69 1. 87 21.56 29.96 2.85 32.82 
223 30 n80CI83 1: 10 1109 18 1 5 TZ 1249.68 821.0'( 8.00 0.80 8.80 12. \8 1.22 13.110 
2211 30 OBOGl83 1; 57 1111 18 1 10 IZ 2651.76 171(2.21 6.03 0.75 6.79 9.18 1. 15 10.33 
225 30 OBOGI83 2:36 1112 18 1 10 Gil 2072.611 \361.72 3.86 0.00 3.86 5.87 o.no 5.87 
226 30 080GI83 3:51 1113 18 1 5 CII 1188.72 780.99 1.68 0.00 1.68 2.56 0.00 2.56 
227 30 080GI83 6; III 1116 18 1 10 Gil 2286.00 1501.90 5.25 0.44 5.69 7.99 0.6·' 8.66 
228 30 080G18320:16 1117 18 1 5 Gil 1219.20 801 .01 9.02 0.00 9.02 13.73 0.00 13.73 
229 30 080e 183 20: '15 1118 18 1 10 Gil 2621.28 1722.18 0.38 0.00 0.38 0.58 0.00 0.58 
230 30 080GT83 21: 11 1119 18 1 10 Gil 2590.80 1702.16 3.09 0.00 3.09 II. -'0 0.00 11.70 
231 30 080Gl83 21:44 1120 18 1 5 Cli 1280.16 841.07 2.31( 0.00 2.311 3.5"1 0.00 3.57 
232 30 080er83 22:22 1122 18 1 5 Gil 1219.20 801.01 5.74 0.00 5.71( 8.711 0.00 8.711 
233 30 080C183 23:03 1123 18 1 10 Gil 2286.00 1501.90 0. 1(1, 0.00 0.

'
1" 0.6"1 0.00 0.67 

231( 30 080G183 23: 211 11211 18 1 5 CII 1219.20 80 I. 01 0.82 0.00 0.82 1. 25 0.00 1. 25 
235 30 080G183 23:42 1125 18 1 10 Gil 23116.96 1541.95 11.69 0.00 4.69 7.13 0.1l0 1. 13 
236 30 090CI83 0: 15 1126 18 1 10 CII 2'168.88 1622.05 0.1'1 0.00 0. 111 0.62 0.00 0.62 
237 30 090G183 0: 113 1127 18 1 10 CII 2377 ./111 1561. 98 2.52 0.00 2.52 .3.81, 0.00 3.81, 
238 30 090C183 1: 09 1128 18 1 5 Gil 1158.21( 760.96 2.59 0.86 3. 115 3.91( 1. 31 5.26 
239 30 170G·'8319:51 1129 18 2 10 ell 2377 .1111 1561. 98 8. 111 1. 26 9.67 12.80 1.92 11'.72 
21,0 30 170C183 20:51 1130 18 2 5 Gil 12'19.68 821.011 3.20 0.00 3.20 1(.87 0.00 4.87 
2111 30 170C183 21 :117 113 I 18 2 5 Gil 1280.16 8111.07 0.78 0.00 0.78 1. 19 0.00 1. 19 
2'12 30 170G18322:10 1153 18 2 5 CII 13111. 12 881. 12 5.22 0.75 5:97 7.911 1.13 9.08 
2113 30 170G183 22; /19 11511 18 2 10 CII 2682.211 1762.23 8.95 0.37 9.32 13.62 0.57 11(. 19 
2114 30 170G183 23:09 1155 18 2 10 ell 2651.76 17112.21 2.61( 0.00 2.61( 4.02 0.00 1(.02 
2115 30 180cr83 0: 10 1156 18 2 10 CII 21(68.88 1622.05 6.89 0.00 6.89 10.IHI 0.00 Hl. /18 
2116 30 180GI83 0:36 1157 18 2 10 Gil 2255.52 11(81.88 10.61( 0.00 10.611 16.20 0.00 16.20 
2117 30 180Gl83 1: Ol( 1158 18 2 5 Gil 1219.20 801.01 8.20 0.00 8.20 12. lin 0.00 12.118 
2'18 30 180GI83 1: 29 1159 18 2 5 Gil 13\0.611 861.09 12.97 0.00 12.97 19.71, 0.00 19. -fl( 

2/,9 30 180Gr83 19:08 1160 18 2 5 Gil 1I(63.01( 961.22 1. 31 0.00 1 . 37 2.08 0.00 2.08 
250 30 180GI83 19:26 1161 18 2 5 CII 15211. 00 1001.27 5.91 0.66 6.56 8.99 1 .00 9.99 
251 30 180G"I83 20;06 1162 18 2 10 Gil 23 /16.96 151'1.95 0. 113 0.00 0.1(3 0.65 0.00 0.65 
252 30 180cr83 20:511 1163 18 2 5 Gil 1158.21, 760.96 6.91 0.00 6.91 10.51 0.00 10.51 
253 30 180C183 21: 111 116'1 18 2 10 TZ 21138. 1(0 1602.03 3.69 0./11 4.10 5.62 0.62 6.211 
251( 30 180GI83 21:58 1165 18 2 5 IZ 13 /11. 12 881 . 12 2.211 0.00 2.211 3.1(0 0.00 3.1(0 
255 30 JiIOC 183 22; 13 1166 18 2 10 IZ 2255.52 11'81.88 0.89 n.on 0.89 1. 35 0.00 1. 35 
256 30 180GI83 23:02 1168 18 2 10 lZ 2895.60 1902.111 11. 119 0.00 1,. 1,9 6.83 0.00 6.83 
257 30 180G183 23;21 1169 18 2 10 TZ 21(68.88 1622.05 11 . 311 0.00 11 . 31( 17.26 0.00 17.26 
258 30 180e18323:

'
(5 1170 18 2 5 IZ 12/19.68 821. all 1.60 0.00 1. 60 2.1(1( 0.00 2.1(1, 

259 30 190G183 22:58 811 18 2 10 lZ 2529.81, 1662.10 0.00 0.110 0./10 o.on 0.60 0.60 
260 30 190GI83 23:21 85 18 2 10 TZ 2255.52 11(81. 88 O.III( 0.00 0.

'
1" 0.67 0.00 0.67 

261 30 200GI83 1: 20 87 18 2 10 IZ 15811.96 10111.32 8.83 0.00 8.83 13. '1'1 0.00 13.1111 
262 30 200GT83 2:03 89 18 2 5 rz 822.96 5110.68 13.37 1. 22 )/1. 58 20.31( 1. 85 22.19 
263 30 200C183 2:23 90 18 2 10 TZ 1889.76 12111. 57 13.76 0.53 1'(.29 20.91, 0.01 21.75 
2611 30 200GI83 19;23 1181 18 2 10 TZ 2651.76 17112.21 9.05 0.00 9.05 13.78 o.no 13.78 
265 30 200cr83 20;33 1183 18 2 5 IZ 1005.81, 660.8'1 2.98 0.00 2.98 11.51( 0.00 ".5

" 



OCTOBER 1983 GEAR COI1PAIU SON STUDY (TASK CODE 01) 6 
FISII CArCIl AND DENSITY DA1A fOR 6.2 I1EIER IIIGIi RISE IRAy/1. 

AND 3 METfR BEAI1 TRAWL, 
USE CODE 1 SAMPLES. 

OI3S TAXON DATE T II·IE SAI1PI E GEAIl HEEK DUHAT ION REG I ON TOY/_AHEA VOIUl4E AD_YOY AD_YH_OL AD_TOIAL VD_YOY VD_ YH_OL VD._TOTAL 

266 30 200CT83 20:53 1181, 18 2 10 TZ 2255.52 11,81.88 2.22 0.00 2.22 3.37 0.00 3.37 
267 30 200CI83 21 :21 1185 18 2 5 lZ 1005. 811 660.811 8.95 0.99 9.911 13.62 1. 51 15. 13 
268 30 200CT8321:31, 1186 18 2 5 IZ 1005.811 660.81, 8.95 0.00 8.95 13.62 0.00 13.62 
269 30 200CI83 21:58 1187 18 2 5 lZ 1280.16 8111.0'/ 0.78 0.00 0.78 1. 19 0.00 1. 19 
270 32 060CI83 19:21 1083 18 1 10 12 2103.12 1381.75 0.95 0.00 0.95 1.115 0.00 1.115 
271 32 060CI83 22: ,,6 1090 18 1 10 lZ 2316.118 1521.93 0.1'3 0.00 0.113 0.66 0.00 0.66 
272 32 (HOCI83 2:01 1096 18 1 10 IZ 2286.00 1501.90 0.

'
1" 0.00 0.1,1, 0.61 0.00 0.61 

273 32 070CI83 3: 13 1097 18 1 5 rz 1097.28 120.91 0.91 0.00 0.91 1. 39 0.00 1. 39 
2711 32 070CI83 22:53 1105 18 1 5 12 1158.21, 760.96 0.86 0.00 0.86 1. 31 0.00 1. 31 
215 32 190C 18 3 19: ,,1 1171 18 2 10 YK 1798.32 1181.50 6.12 0.00 6.12 9.31 0.00 9.31 
276 32 190CI83 20:32 80 18 2 10 YK 1889.76 12111.57 5.29 1. 59 6.88 8.05 2.112 10. 117 
277 32 190cr8321:15 81 18 2 10 YK 1981. 20 1301.65 :L53 0.50 '1.011 5.38 0.77 6.15 
278 32 190C183 21:50 82 18 2 5 YK 91 11. 1,0 600.76 3.28 0.00 3.28 11.99 0.00 11.99 
279 32 ZOOC183 0:25 88 18 2 5 lZ 883.92 580.71, II. 53 0.00 ".53 6.89 0.00 6.89 
280 31, 070CT83 23:16 1106 18 1 10 TZ 2286.00 1501.90 0.00 0.111, 0.11'1 0.00 0.67 0.67 
281 31, 080C183 0:08 1101 18 1 5 TZ 1310.611 861.09 0.00 0.76 0.16 0.00 1. 16 1. 16 
282 31, 080C183 0: 32 1108 18 1 5 TZ 1066.80 700.89 0.00 0.911 0.911 0.00 1.113 1 .113 
283 311 080CI83 1: 10 1109 18 1 5 lZ 1249.68 821.011 0.00 0.80 0.80 0.00 1. 22 1. 22 
281, 311 080CT83 2:36 1112 18 1 10 Cli 2012.611 1361.12 0.00 2.41 2.111 0.00 3.61 3.67 
285 311 080CI83 3:51 1113 18 1 5 CII 1188.72 780.99 0.00 0.811 0.811 0.00 1. 28 1. 28 
286 31, 080CI83 6: 111 1116 18 1 10 CII 2286.00 1501.90 0.00 0.11'1 0. 11" 0.00 0.67 0.61 
287 311 080CI83 22:22 1122 18 1 5 Gil 1219.20 801 .01 0.00 0.82 0.82 0.00 I. 25 1. 25 
288 311 17 OC I 83 19: 51 1129 18 2 10 Cll 2377. 1", 1561.98 (l.00 0.81, 0.81, 0.00 1. 28 1. 28 
289 31, 170CI83 23:09 1155 18 2 10 Gil 2651.76 171,2.21 0.00 0.38 0.38 0.00 0.57 0.51 
290 311 180CI83 1 :01, 1158 18 2 5 CII 1219.20 801.01 0.00 0.82 0.82 0.00 1. 25 1.25 
291 31, 180CI83 20:51, 1163 18 2 5 CII 1158.211 760.96 0.00 0.86 0.86 0.00 1. 31 1. 31 
292 31, 200CI83 1: 20 87 18 2 10 Tl 15811.96 10111. 32 0.00 0.63 0.63 0.00 0.96 0.96 
293 311 200Cl83 2:03 89 18 2 5 1Z 822.96 5"0.68 0.00 1. 22 1. 22 0.00 1.85 1. 85 
291, 35 060CI83 19:21 1083 18 1 10 IZ 2103.12 1381.75 0.00 5.23 5.23 0.00 1.96 1.96 
295 35 060CT83 19:52 1084 18 1 5 TZ 1066.80 700.89 0.00 66.55 66.55 O.Of) lOl.30 101.30 
296 35 060cr83 20:22 1085 18 1 5 12 1036.32 680.86 0.00 8.68 8.M 0.00 13.22 13.22 
297 35 060C183 20:38 1086 18 1 10 IZ 2161,.08 11121.80 0.00 7.39 1.39 0.00 11.25 11.25 
298 35 060C183 21:21 1087 18 1 5 1Z 1097.28 120.91 0.00 8.20 8.20 o.on 12.118 12.1'8 
299 35 060C183 21:39 1088 18 1 10 IZ 21611.08 11'21.80 0.00 5.55 5.55 0.00 8.111, 8.411 
300 35 06oCl83 22:23 1089 18 1 5 TZ 13111 . 12 881.12 0.00 11.93 11. 93 0.00 18.16 18. 16 
301 35 060CI83 22: 1,6 1090 18 1 10 lZ 2316.118 1521.93 0.00 9.50 9.50 0.00 II, .116 11,.116 
302 35 060CI83 23: 10 1091 18 1 10 1Z 2377.1,1, 1561.98 0.00 6.73 6.73 0.00 10.211 10.21, 
303 35 060Cl83 23: 112 1092 18 1 5 IZ 1280.16 8111. 07 0.00 9.37 9.37 0.00 111.21 111.21 
301, 35 070CI83 0: 116 10911 18 1 10 TZ 28311.61, 1862.36 0.00 34.57 31'.51 0.00 ~2.62 52.62 
305 35 070Cl83 1:22 1095 18 1 10 12 2225.01, Jl161. 85 0.00 1.80 1. 80 o.on 2.111 2.711 
306 35 o 70CI83 2:01 1096 18 1 10 1Z 2286.00 1501 .90 0.00 16.19 16. 19 0.00 211.611 211.611 
301 35 070CI83 3: 13 1097 18 1 5 1Z 1097.28 120.91 o.on 9.11 9. 11 0.00 13.87 13.87 
308 35 070CT83 3:53 1098 18 1 5 1Z 1188.12 nO.99 0.00 54.68 511.68 0.00 83.23 83.23 
309 35 0'(OCT83 'I: 22 1099 18 1 5 12 1097.28 120.91 0.00 28.25 28.25 n.on 113.00 113.00 
310 35 070CT83 'I: 39 1100 18 1 5 1Z 1005.131, 660.131, o.on 58.66 58.66 0.00 89.28 139.28 
311 35 070Cf83 5:02 1 101 18 1 10 12 1106.88 1121.1,2 0.00 11.69 11.69 0.00 7.13 7. 13 
312 35 070CI83 21:26 1103 18 1 10 IZ 21199.36 16112.08 2.HO 72.82 15.62 11.26 110 .1111 115.10 
313 35 070C18322:16 1101\ 18 1 10 1Z 2316.118 1521.93 0.00 93.613 93.68 0.00 ]l,2. !>8 11,2.58 
3111 35 070CI83 22:53 1105 18 1 5 lZ 1158.2'1 760.96 1. 13 15.511 17.2-{ 2.6:i 23.65 26.28 
315 35 070C183 23: 16 1106 18 1 10 TZ 2286.00 1501.90 1. 15 IIl.12 112.ln 2.66 62.~9 65.25 
316 35 080CT83 0:08 1107 18 1 5 12 1310.611 861.09 3.05 31.28 311. 33 11.65 1'7.61 52.26 
317 35 080CI83 0: 32 1108 18 1 5 TZ 1066.80 700.89 7.50 86.211 93.711 11.111 131.26 1112.68 
31B 35 OBOCIB3 1: 10 1109 18 , 5 rz 12'19.68 821 . OIl 11.80 26.111 31.21 "] . 31 11\), 19 117.50 



OCTOBER 1983 GEAR COMPARISON STUDY (fASK CODE 01) 7 
flSIl CATCII AND DENSITY DA1A fOR 6.2 MElfR HIGH RISE IHAHL 

AND 3 Nfl FH BEAI'! THAWl. 
USE CODE 1 SAMPLES. 

OBS lAXON DAfE T I ME SAf.1PLE GEAH WEEK DURAT I ON HEG I UN TO\-CAREA VOLUI1E AD_ YOY AD YH OL AU"TOIAt VI).YOY VD __ YH,OI VD_ TOTAL 

319 35 080CT83 1:57 1111 18 1 10 T2 2651,76 171'2.21 2.26 73.16 75. 1'2 3,1,1, 111.35 111',80 
320 35 080CI83 2:36 1112 18 1 10 CII 2072.61, 1361.72 1. 93 1 13. 38 115.31 2.91, 112.58 1/5.51 
321 35 080CI83 3:51 1113 18 1 5 CII 1188.72 7BO.99 3.36 16.82 20.19 5.12 25.61 30.73 
322 35 080CI83 6: 11, 1116 18 I 10 CII 2286.00 1501.90 1. 75 10.06 11 .81 2.66 15.31 n.98 
323 35 D80CI83 20; 16 lIn 18 1 5 CII 1219.20 801.01 0.00 38.55 38. 5~) 0.00 58.68 58.68 
321, 35 080CI83 20:45 1118 18 1 10 CII 2621.28 1722.18 0.00 21,.1,2 21,.1,2 0.00 37.16 37.16 
325 35 080C183 21: 11 1119 18 1 10 CII 2590.80 1702.16 0.71 15.83 16.60 1. 17 21'.09 25.26 
326 35 Cl80CT83 21 :1,1, 1120 18 1 5 CII 1280.16 81'1.07 0.00 12.50 12.50 0.00 19.0? 19.02 
327 35 080CI83 22:03 1121 18 1 5 CII 13111.12 881.12 0.00 22.37 22.37 0.00 31'.05 31'.05 
328 35 080CI83 22:22 1122 18 1 5 CII 1219.20 801.01 0.00 27.07 27.07 0,00 "1.20 "1.20 
329 35 080CT83 23:03 1123 18 1 10 CII 2286.00 1501.90 n.OO 12.25 12,25 0.00 18.61, 18.61, 
330 35 080CT83 23:21, 1121, 18 1 5 ell 1219.20 801.01 0.00 15.58 15.58 (l.OO 23.72 23.72 
331 35 080CJ83 23: 1'2 1125 18 1 10 CII 231,6.96 1541.95 0.00 "1. "6 ,,1. I6 0.00 63.56 63.56 
332 35 090C183 0: 15 1126 18 1 10 CII 21,68.88 1622.05 0.00 29.5'/ 29.57 0.00 "5.00 1~5. 00 
333 35 090C183 0: ,,3 1127 18 1 10 CII 2377."'1 1561. 98 0.00 16.82 16.82 0.00 25.61 25.61 
334 35 090CI83 1 :09 1128 18 1 5 CII 1158,211 760.96 0.86 8.63 9.50 1. 31 13.1L, 14.1,6 
335 35 170C183 19:51 1129 18 2 10 CII 2377 ."" 1561.98 0.00 JlI. 30 11 •. 30 0.00 21.77 21.77 
336 35 170CI83 20:51 1130 18 2 5 CU 121'9.68 821.01, 0.00 10.1'0 10.1'0 0.00 15.83 15.83 
337 35 1l0C18321:47 1131 18 2 5 CII 1280.16 81'1.0'1 0.00 5.47 5.47 0.00 8.32 8.32 
338 35 nOCI83 22: 10 1153 18 2 5 CII 13111. 12 881.12 0.00 6.71 6. "I O.IlO 10.21 10.21 
339 35 170CI83 22:49 1154 18 2 10 CII 2682.21, 1762.23 0.00 11.56 11.56 0.00 17.59 17.59 
3,,0 35 170CI83 23:09 1155 18 2 10 CII 2651.76 171'2.21 0.00 13.20 13.20 0.00 20.09 20.09 
31,1 35 180CI83 0: 10 1156 18 2 10 CII 21168.88 1622.05 0.00 8.51 8.51 0.00 12.95 12.95 
31,2 35 180CI83 0: 36 1157 18 2 10 CII 2255.52 11,81.88 0.00 7.09 7.09 0.00 10.80 10.80 
3113 35 180CI83 1: 01, 1158 18 2 5 CII 1219.20 801.01 0.00 9.81, 9.81, 0.00 11'.98 11'.98 
31,1, 35 180CI83 1; 29 1159 18 2 5 CII 1310.61, 861.09 0.00 1.53 1. 53 0.00 2.32 2.32 
3115 35 180CI83 19:08 1160 18 2 5 CII 11,63.01, 961.22 0.00 3.42 3.1'2 0.00 5.20 5.20 
31,6 35 180CT83 19:26 1161 18 2 5 CII 1521'.00 1001. 27 0.00 1,.59 1'.59 0,00 6.99 6.99 
3117 35 180CI83 20:51, 1163 18 2 5 CII 1158.211 760.96 0.86 29.35 30.22 1. 31 L,11.68 115.99 
31,8 35 180CT8321:14 1161, 18 2 10 TZ 21'38. ItO 1602.03 0.82 11 . ,,8 12.30 I. 25 n.118 18.73 
31,9 35 180C18321:58 1165 18 2 5 TZ 131,1 . 12 881.12 1.1,9 3.n 5.22 2.27 5.67 7.911 
350 35 180CI8322:13 1166 18 2 10 lZ 2255.52 11'81.88 O.I,LI 0.00 0.1", 0.67 0.00 0.67 
351 35 180cr83 22:38 1167 18 2 5 H 1188.72 780.99 0.00 27.76 n.16 0.00 L12.25 "2.25 
352 35 180C183 23:02 1168 18 2 10 TZ 2895.60 1902. ,,1 0.00 10.36 10.36 0.00 15.7'1 15.77 
353 35 180cr83 23:21 1169 18 2 10 r2 21168.88 1622.05 0.00 10.13 10.13 0.00 15. 1'1 15. ,,1 
3511 35 190Cl83 19: 1,1 1171 18 2 10 YI< 1798.32 1181.50 0.00 10.01 10.01 0.00 15.23 15.23 
355 35 190CI83 20:32 80 18 2 10 YK 1889.76 121'1.57 0.00 15.35 15.35 0.00 23.36 23.36 
356 35 190C18321:15 81 18 2 10 YI< 1981.20 1301.65 I),no 13.63 13.63 0.00 20.71, 20.71, 
357 35 190CI83 21:50 82 18 2 5 YK 911'.40 600.76 0.00 8.75 8.75 0.00 13.32 13.32 
358 35 190CI83 22:39 83 18 2 5 Il 1310.61, 861.09 0.00 0.76 n.16 0.00 1.16 1. 16 
359 35 190CI83 22:58 84 18 2 10 IZ 2529.81, 1662.10 0.00 1. 58 1. 58 0.00 2.1'1 2.1,1 
360 35 190Cl83 23:21 85 18 2 10 T2 2255.52 11,81.88 0.00 L'.88 1'.88 0.00 7. 1'2 7. 1'2 
361 35 2()OC183 0:25 88 18 2 5 12 883.92 580.71, 0.00 22.63 22.63 o.no 31,. L,I, 31,.1,1, 
362 35 200CI83 1:20 87 18 2 10 lZ 1581,.96 101,1.32 0.63 15. II, 15.77 0,96 23.05 21,.01 
363 35 200CI83 2:03 89 18 2 5 12 822.96 51'0.68 1. 22 7.29 8.51 1.85 11. 10 12.95 
361, 35 200CT83 2:23 90 18 2 10 TZ 1889.76 12111.57 0.53 16.93 17 .1'6 0.81 25.77 26.58 
365 35 200CT83 19:23 1181 18 2 10 12 2651.76 171'2.21 0.38 15.08 15. 1,6 0.51 22.96 23.53 
366 35 200CI83 20:01 1182 18 2 10 lZ 2316.1,8 1521.93 0.00 26.76 26.76 0.00 110.711 1,0.71, 
367 35 200el83 20:33 1183 18 2 5 12 1005.81, 660.811 0.00 5.97 5.97 0.00 9.08 9.08 
368 35 200C183 20:53 1181, 18 2 10 TZ 2255.52 11,81.88 0.00 2.66 2.66 0.00 11.05 ".05 
369 35 200CT83 21:21 1185 18 2 5 rz 1005.81, 660.81, 3.98 9.91, 13.92 6.05 15. 13 21.19 
370 35 2()OC183 21: 31, 1186 18 2 5 12 1005.811 660.811 o.on 58.66- 58.66 0.00 89.28 89.28 
371 35 200CT83 21:58 1187 18 2 5 TZ 1280.16 8111.07 0.78 53.90 5

"
.68 1. 19 82.01, 83.23 



OCTOBEt{ 19B3 GEAR CONPAHISON STUDY (lASI< CODE (1) 8 
FISII CATCII AND DENSITY DATA fOR 6.2 I1LHR IIIGIl IUSE THAI·/L 

AND 3 METER BEAM THAWL., 
USE CODE 1 SAMPLES. 

OBS TAXON DAlE TI11E SAI1PLE GEAR WEfl< DURATION HEGION TOICAH(A VOUJl1( AD .. YOY AD_ YH_OL AD._ TOTAL YD_YOY YD.YR_OL YD._TOTAL 

372 39 OBOC183 1; 10 1109 18 1 5 TZ 12119.68 821.011 0.00 0.80 O.lIO 0.00 1. 22 1.22 
373 112 090Cl83 0; 113 1127 18 1 10 Gil 2377 .1111 1561.98 0.00 0.112 0. 112 0.00 0.611 0.611 
3711 112 180cr8321;58 1165 18 2 5 TZ 13111.12 881.12 0.00 o. ·/5 0.75 0.00 1. 13 1. 13 
375 /15 060CT83 19:21 1083 18 1 10 IZ 2103.12 1381. '15 3.80 0.00 3.80 5.79 0.00 5.79 
376 115 060CT83 19:52 1084 18 1 5 lZ 1066.80 -,00.89 2.81 0.00 2.81 /1.28 O.Of) /1.28 
377 /15 06oCI83 20;22 1085 18 I 5 TZ 1036.32 680.86 0.96 0.00 0.96 1.117 0.00 1. 117 
378 115 060CI83 20:38 1086 18 1 10 lZ 21611.08 11121 .80 0.116 0.00 0.116 O. UJ 0.00 O. ·70 
379 115 060Cl83 23;112 1092 18 1 5 TZ 1280.16 8111. 07 3.12 0.00 3.12 11.76 0.00 11.76 
380 /15 070CI83 0:116 10911 18 1 10 lZ 283'1.6'1 1862.36 0.35 0.00 0.35 0.511 0.00 0.511 
381 /15 070C183 1:22 1095 18 1 10 TZ 2225.011 )1161.85 0. 115 0.60 0.115 0.68 0.00 0.68 
382 /15 070CT83 2:01 1096 18 1 10 TZ 2286.00 1501.90 1.31 0.00 1. 31 2.0n 0.00 2.00 
383 /15 070CI83 3; 13 1097 18 1 5 TZ 1097.28 720.91 ') .111 0.00 5. 117 8.32 0.00 8.32 
3811 '15 070cr83 3:53 1098 18 1 5 rz 1188.72 780.99 0.811 0.00 0.811 1.28 0.00 1. 28 
385 /15 070CT83 22;16 11011 18 1 10 rz 2316.118 1521. 93 0.113 0.00 0.113 0.66 0.00 0.66 
386 45 070Cl83 22:53 1105 18 1 5 rz 1158.21, 760.96 2.59 0.00 2.59 3.911 0.00 3.911 
387 /15 070CI83 23:16 1106 18 1 10 lZ 2286.00 1501.90 0.87 0.00 0.87 1. 33 0.00 1. 33 
388 /15 080C183 0; 32 1108 18 1 5 lZ 1066.80 700.89 2.81 0.00 2.81 /1.28 0.00 /1.28 
389 /15 080CI83 1: 10 1109 18 1 ') IZ 12119.68 821.011 0.80 0.00 0.80 1. 22 0.00 1.22 
390 /15 080CT83 1; 57 1111 18 1 10 rz 2651.76 17112.21 0.75 0.00 0.75 1. 15 O.OIl 1. 15 
391 /15 080C183 2:36 1112 18 1 10 CII 2072.61, 1361.72 0.96 0.00 0.96 1.117 0.00 1./17 
392 /15 080C183 6: 111 1116 18 1 10 Gil 2286.00 1501.90 0.11/1 0.00 0.114 0.67 0.00 0.67 
393 /15 080Cl83 20: 16 1117 18 1 5 CII 1219.20 801.01 0.B2 0.00 0.82 1.25 0.00 1. 25 
394 liS OBOC18323:211 11211 18 1 5 CII 1219.20 80 I. 01 0.112 0.00 0.82 1. 25 0.00 1. 25 
395 115 080C 183 23; 112 1125 18 1 10 CII 23116.96 15111.95 0. 113 0.00 0.113 0.65 0.00 0.65 
396 /15 170C183 23:09 1155 18 2 10 CII 2651.-(6 17112.21 0.38 0.00 0.38 0.51 0.00 0.57 
397 115 180C183 21: 111 1164 18 2 10 TZ 21138. /10 1602.03 0.111 0.00 0. 111 0.62 0.00 0.62 
398 /15 180Cl83 23:02 1168 18 2 10 lZ 2895.60 1902.111 0.35 0.00 O. :~5 0.53 O.Of) 0.53 
399 1j5 190CI83 19:'11 1171 18 2 10 YK 1798.32 1181.50 8.90 0.00 8.90 13.511 fI.OO 13.511 
/100 /15 190C18321:15 81 18 2 10 YK 1981. 20 1301.65 1.01 0.00 1. 01 1.511 0.00 1.511 
11(11 /15 190C183 21:50 82 18 2 5 YI< 9111.110 600.76 1.09 0.00 1. 09 1. 66 0.00 1. 66 
1102 '15 190C183 22;39 83 18 2 5 1Z 1310.611 861.09 0.76 0.00 0.76 1. 16 0.00 1. 16 
IH13 115 190CI83 22:58 811 18 2 10 rz 2529.811 1662.10 3.56 0.00 3.56 5.111 0.00 5. 111 
11011 /15 190CT83 23:21 85 18 2 10 1Z 2255.52 P181.88 1. 33 0.00 1. 33 2.02 0.00 2.02 
1105 /15 200CI83 2:23 90 18 2 10 TZ 1889.76 121'1.57 1.06 f).OO 1.06 1. 61 o . (J() 1.61 
1106 /15 200CT83 19:23 1181 18 2 10 lZ 2651.76 17112.21 0.38 0.00 0.38 0.57 0.00 0.57 
/107 1.5 200CI83 20:01 1182 18 2 10 lZ 2316.118 1~21.93 0.113 0.00 0.1'3 0.66 0.00 0.66 
/108 /15 200CT83 20:53 11811 18 2 10 lZ 2255.52 11181.88 0. 1111 0.00 0. 1111 0.67 0.00 0.67 
/109 1'5 200C183 21: 311 1186 18 2 5 lZ 1005.81, 660.811 1. 99 0.00 1. 99 3.03 0.00 3.03 
/110 /19 010C183 2;01 1096 18 1 10 1Z 22/16.00 1501.90 O,IJII 0.00 O.!III 0.61 0.00 0.67 
/111 72 060CJ83 19:21 1083 18 I 10 lZ 2103.12 1381.75 0.95 0.00 0.95 1.115 0.00 1.115 
1,12 72 060CI83 21:39 1088 18 1 \0 TZ 21611.08 P,21.80 0.00 0.116 0.116 0.00 O. "{O 0.70 
/113 72 o60CT83 22:23 1089 18 1 5 IZ 13111.12 881 . 12 O. ·'5 0.00 0.75 1. 13 O. (lO 1. 13 
11111 72 070CI83 0;116 1091, 18 I 10 IZ 28311.611 1862.36 0.00 0.35 0.35 f).OO 0.511 (J. 511 
1'15 72 070Cl83 II: 39 1100 18 1 5 lZ 1005.811 660.811 0.()0 0.99 0.99 0.00 1. 51 1. 51 
/116 72 070cr83 23: 16 1106 18 I 10 1Z 2286.00 1501.90 0.00 0.'1'1 0.1111 0.00 0.67 0.67 
417 72 190C183 20:32 80 18 2 10 YI< 1889.76 12111.57 0.53 0.00 0.53 0.81 0.00 0.B1 
/118 72 190C18321:15 81 18 2 10 YK 1981.20 1301.65 0.50 0.00 0.50 0.71 0.00 0.77 
/119 72 190CI83 21;50 82 18 2 5 YI< 9111.110 600.76 0.00 ".37 1'.37 0,00 6.66 6.66 
1120 80 070C183 2:01 1096 18 1 10 TZ 2286.00 1501.90 0.00 2.19 2.19 0.00 3.33 3.33 
/121 80 190CI83 23:21 85 18 2 10 IZ 2255.52 1118 I .88 0.00 0.11'1 0. 111, f).OO 0.67 0.67 
1,22 110 060CT83 19:21 1083 18 1 10 lZ 2103.12 1381.75 0.95 0.00 0.95 1.115 0.00 1. /15 
/123 110 060Cl83 21;39 1088 18 1 10 IZ 21611.08 11'21.80 0.116 0.00 0. 116 I). "/0 0.00 O. "10 
/121, 110 060CI83 22;23 1089 18 1 5 TZ 13111 . 12 881. 12 O. '15 0.00 0.15 1.13 0.00 1. 13 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK CODE 01) 9 
flSII CATCIt AND DENSITY DAlA fOR 6.2 I1EH.H ItIGII IIISf THAHL 

AND 3 Mfl EH BEAI1 THAW, 
USE CODE 1 SAMPLES. 

OBS IAXON DAlE T 111E SAN!'1 E GEAR HffK fWRAT ION REG I ON TOW_AREA VOLUI·1E AD_YaY AD_YH_OL AD_TOIAt VD_YOY VD_ .. YH_OL VO .. _TOlAI 

1125 110 070G183 0: 116 10911 18 1 10 lZ 28311.611 1862.36 0.71 0.00 0.71 1.07 0.00 1.01 
'126 110 070C183 3: 13 1097 18 1 5 lZ 1097.28 720.91 0.91 0.00 0.91 1. 39 0.00 1. 39 
427 110 070GI83 3:53 1098 18 1 5 lZ 1188.72 780.99 0.811 0.00 0.811 1.2H 0.00 I. 28 
1128 110 070CT8l 21:26 1103 18 1 10 lZ 21199.36 16112.08 0. 110 0. 110 0.80 0.61 0.61 1. 22 
1129 110 nlOCI83 22:53 1105 18 1 5 IZ 1158.211 760.96 0.86 0.00 0.86 1. 31 0.00 1. 31 
1130 110 070CT8323:16 1106 18 1 10 TZ 2286.00 1501.90 0. 1111 0.00 0.11'1 0.61 0.00 0.67 
'131 110 080CI83 1:57 1111 18 1 10 IZ 2651.76 17112.21 0.38 0.00 0.38 0.57 0.00 0.57 
1132 110 080CI83 2:36 1112 18 I 10 CII 2072.611 1361.72 0.48 0.00 0. 118 0.73 0.00 0.73 
1133 110 080cr83 23: 112 1125 18 1 10 CfI 23116.96 15111.95 0.113 0.00 0.113 0.65 0.00 0.65 
11311 110 190CI83 22:58 811 18 2 10 TZ 2529.84 1662.10 0.110 0.00 0.'10 0.60 0.00 0.60 
,,35 136 OuOCT8321:39 1088 18 1 10 lZ 2164.08 Jl121. 80 0.116 0.00 0.116 0.70 0.00 0.70 
1136 1 060CT8323:1O 1051 50 1 10 TZ 31132.00 5652.50 0.00 0.29 0.29 0.00 O. 18 0.18 
1137 1 070cr83 2:01 1056 50 1 10 lZ 3300.00 51135.10 0.00 0.30 0.30 0.00 0.18 0.18 
1138 1 Olocr83 5:30 1062 50 1 10 TZ 261,0.00 '13118.08 n.76 0.00 0.76 0.1,6 0.00 0.116 
439 1 nOCI8] 22:49 6 50 2 10 CII 3Bn.00 6377.IB 0.00 0.26 0.26 0.00 0.16 0.16 
11,,0 1 180CT83 0: 10 8 50 2 10 CII 35611.00 5869.91 0.56 0.00 0.56 0.311 0.00 0.311 
'I'll 1 180C183 1: 01, 10 50 2 5 CfI 1760.00 2898.72 0.57 0.00 0.57 0.31, 0.00 0.3'1 
11'12 1 180CI83 19:08 12 50 2 5 CII 2112.00 31178. 116 0.00 0.117 0.117 0.00 0.29 0.29 
11 113 1 180CI83 21:58 18 50 2 5 TZ 1936.00 3188.59 1.03 0.00 1.03 0.6:1 0.00 0.63 
1"111 1 180CT8322:13 19 50 2 10 lZ 3256.00 5362.63 0.31 0.00 0.31 0.19 0.00 0.19 
1145 1 180CT83 23:02 21 50 2 10 1Z 1'180.00 68811.116 0.118 0.00 0.118 0.29 0.00 0.29 
'1 ,,6 1 190CT8319: lll 1148 50 2 10 YK 2596.00 11275.61 0.39 0.39 0.77 0.23 0.23 0.117 
11117 1 190CI83 21:50 1152 50 2 5 YK 1320.00 21711.011 0.00 0.76 0.76 0.00 0. 116 O. tl6 
4t,8 1 190Cf83 22:58 1193 50 2 10 lZ 3652.00 6014.811 0.00 0.55 0.55 0.00 0.33 0.33 
11 119 1 190C183 23:21 11911 50 2 10 lZ 3256.00 5362.63 0.00 2.15 2.15 0.00 1. 31 1. 31 
1\50 1 2()OC183 20: 33 117tl 50 2 5 IZ 11'52.00 2391.'1'1 0.69 0.00 0.69 0.1'2 0.00 0.112 
1\51 2 060CI83 19:21 10113 50 1 10 IZ 3036.00 5000.29 5.60 0.00 5.60 3.110 0.00 3. 1'0 
1152 2 060GI83 19:52 1011'1 50 1 5 TZ 15110.00 2536.38 11 . Oil 0.65 11.69 6.70 0.39 7.10 
"53 2 060C183 20:22 l(Jll5 50 1 5 IZ 11196.00 21163.91 10."10 0.00 10.70 6.119 0.00 6."9 
11511 2 060CI83 20:38 10116 50 1 10 TZ 31211.00 51115.23 18.25 0.32 18.57 11.08 0.19 11. 27 
"55 2 060CT83 21 :21 10117 50 1 5 1Z 15811.00 2608.85 22.10 0.00 22.10 13. 112 0.00 13. 112 
456 2 o60Cl83 21:39 10'18 50 1 10 lZ 31211.00 51115.23 12.16 1.60 13.76 7.39 0.97 8.36 
,,57 2 060C183 22:23 10119 50 1 5 lZ 1936.00 3188.59 12.110 0.52 12.91 7.53 0.31 7.811 
1158 2 n6DC 183 22: 116 1050 50 1 10 lZ 331111.00 55tH.57 15.25 2.09 17.311 9.26 1. 27 10.53 
,,59 2 060CT8323:10 1051 50 I 10 IZ 31132.00 5652.50 6.111 0.58 6.99 3.89 O. 3~) '1.25 
1160 2 !l60C 183 23: 112 1052 50 1 5 TZ 181'8.00 30113.66 26.52 0.511 27.06 16.10 0.33 16.113 
1161 2 O"10C183 0:21 1053 50 1 10 rz 112211.00 6956.93 13.97 0.71 111. 611 8.IIB O. tl3 B.91 
1162 2 o70CT83 1:22 1055 50 1 10 TZ 3212.00 5290.16 8.09 0.00 8.09 '1.91 0.00 '1.91 
t,63 2 070GIB3 2:01 1056 50 I 10 IZ 3300.00 51135.10 22.73 0.61 23.33 13.80 O.r! III. 1"1 
11611 2 010CI83 3: 13 1057 50 1 5 IZ 1581'.00 2608.85 18.91, 1.26 20.20 11.50 0.77 12.27 
',65 2 070CI83 3:53 1058 50 1 5 IZ 1716.00 2826.25 13.99 I. 17 15. 15 8.'19 0.11 9.20 
,,66 2 070GI83 4:22 1059 50 1 5 IZ 15311.00 2608.85 5.05 0.00 5.05 3.07 0.00 3.07 
1,67 2 070CI83 1\: 39 1060 50 1 5 rz 11,52.00 2391.1111 1.3B 0.00 1. 38 0.811 0.00 0.811 
1,68 2 o7oCI1l3 5:02 1061 50 I 10 lZ 211611.00 110511.21 0.41 O. t,l 0.81 0.25 0.25 0. 119 
1169 2 0lOCT83 5:30 1062 50 1 10 lZ 261,0.00 '13

'
18.08 35.23 0.00 35.23 21.39 0.00 21.39 

'170 2 070GI83 21:26 1063 50 1 10 IZ 3608.00 59112.38 11.71 0.00 II. 71 2.86 0.00 2.86 
1171 2 070CT83 22:16 10611 50 1 10 IZ 331111. 00 5507.57 0.60 0.00 0.60 0.36 0.00 0.36 
1172 2 070CT83 22:53 1065 50 1 5 lZ 1672.00 2753.78 6.58 0.00 6.58 3.99 0.00 3.99 
t, 73 2 070CI83 23: 16 1066 50 1 10 IZ 3300.00 51'35.10 2.73 0.00 2.73 1. 66 0.00 1. 66 
11711 2 080CI83 0:08 1067 50 1 5 lZ 1892.00 3116. 12 0.53 0.00 0.53 0.32 0.00 0.32 
1,75 2 080CIB3 0:32 10u8 50 1 5 IZ 151,0.00 2536.38 '1.55 0.00 '1.55 2.76 0.00 2.76 
1176 2 o80CI83 1: 10 1069 50 1 5 IZ 18011.00 2971.19 0.55 0.55 1.11 0.31, 0.31, 0.67 
1177 2 080CT83 1:33 1070 50 1 10 lZ ,,092.00 6739.52 0.98 0.00 0.98 0.59 0.00 0.59 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK CODE 01) 10 
FISII CATCII AND DENSITY DATA fOR 6.2 NEHH IIIGII RISE TRAt/L 

AND 3 NEfm BEAM THAHL, 
USE CODE 1 SAMPLES. 

OBS TAXON DATE T I ME SANPl E GEAR HEE K DURAT I ON REG I ON TO\CAREA YOI.UNE AD.YOY AD_YR_OL AD_TOTAL YO_YaY YO_yft_OI. YD_fOrAL 

1178 2 080GI83 II; 33 11311 50 1 10 CII 3696 6087.31 0.27 0.00 0.27 0.16 0.00 0.16 
1179 2 080G18320;16 1135 50 1 5 ell 1760 2B98.72 1.70 1 . 111 2.811 1. 03 0.69 1. 72 
1180 2 080C183 20;1J5 1136 50 I 10 CIf 37BII 6232.25 3.96 0.53 11. 119 2.1,1 0.32 2.73 
1181 2 OBOG18321:11 1137 50 1 10 elf 37110 6159.18 1.60 0.80 2.111 0.97 0.119 1.116 
1182 2 080GT 83 21: 1111 1138 50 1 5 Gft 18118 30113.66 '1.87 1. 08 5.95 2.96 0.66 3.61 
1183 2 080CT83 22:03 1139 50 1 5 CII 1936 3188.59 3.10 1. 03 II. 13 1. 88 0.63 2.51 
11811 2 080cr83 22:22 lllJO 50 1 5 Gil 1760 2898.72 2.2'7 0.00 2.27 1. 38 o.on 1. 38 
1J85 2 080CI83 23;03 11111 50 1 10 CII 3300 51135.10 1. 21 0.30 1. 52 0.711 0.18 0.92 
1186 2 080G 183 23; 211 11112 50 I 5 Gil 1760 2898.72 7.95 0.57 8.52 II. 83 0.311 5.17 
1J87 2 080CT83 23: 112 11113 50 1 10 CII 3386 5580.011 II. 13 0.30 11. 113 2.51 0.18 2.69 
1188 2 090GI83 0: 15 lllllJ 50 1 10 CII 35611 5869.91 2.53 0.28 2.B1 1. 53 0.11 1. 70 
1189 2 090CT83 0: 113 11 115 50 1 10 CIf 31132 5652.50 0.58 0.58 1 . 11 0.35 0.35 0.11 
1190 2 090CI83 1: 09 11116 50 1 5 ell 1612 2153.18 8.97 0.00 8.97 5. 115 0.00 5. 115 
1191 2 170C/83 21:55 II 50 2 5 elf 18118 30113.66 1.08 0.511 1. 62 0.66 0.33 0.99 
1192 2 170G183 22:119 6 50 2 10 ell 3872 6311.18 3.10 0.26 3.36 1. 88 0.16 2.011 
1193 2 110e183 23:09 1 50 2 10 ell 3828 63011. 72 2.09 0.26 2.35 l. 2'/ 0.16 1.113 
11911 2 180cr83 0: 10 8 50 2 10 ell 35M 5869.91 0.56 0.00 0.56 0.311 0.00 0.34 
1195 2 180GI83 1 :011 10 50 2 5 Gil 1760 2898.12 0.51 0.00 0.57 0.311 0.00 0.311 
1196 2 180CT83 19:08 12 50 2 5 Gil 2112 31118. 116 0.00 0.111 0. 117 o.ou 0.29 0.29 
1197 2 180C183 20:31 15 50 2 10 ell 3388 5580.011 0.89 0.00 0.89 0.5'1 0.00 0.511 
1198 2 18GGI83 20:54 16 50 2 5 Gil 16"12 2153.18 0.00 1.20 1.20 0.00 0.73 0.73 
1199 2 180cr83 21: 111 17 50 2 10 TZ 3520 5797. 1111 0.85 0.28 1 . 111 o , .. ) .:><- 0.17 0.69 
500 2 180e183 21:58 18 50 2 5 IZ 1936 3188.59 16.53 5.11 21.69 10. Oil 3.111 13.11 
501 2 180CT83 22:13 19 50 2 10 TZ 3256 5362.63 31.63 1 . 1311 33. IIB 1'),21 1. 12 20.33 
502 2 180CI83 22:38 20 50 2 5 IZ 1116 2826.25 113.71 2.91 116.62 26.511 1 . 17 28.31 
503 2 180C183 23:02 21 50 2 10 TZ 11HI0 6881\.1\6 6.70 0. 118 1.18 11.01 0.29 4.36 
50" 2 180C183 23:21 22 50 2 10 IZ 35611 5869.91 II. n 0.% 5.33 2.90 () . 311 3.211 
505 2 180CT8323: 115 11117 50 2 5 TZ \!1011 2911.19 1.66 0.00 1. 66 1.01 0.00 1. 01 
506 2 190Cl83 19: 111 11118 50 2 10 YK 2596 11215.61 1. 93 0.'17 2.10 1. 11 0.111 1.611 
507 2 190CT83 20:32 1151 50 2 10 YI( 2728 11

'
193.02 12.116 0.37 12.8:i {.5·/ 0.22 7.79 

50B 2 190CIB321:15 1150 50 2 10 YK 2860 11'l1 0.112 8.011 0.70 8.111 11.8i1 0.112 5.31 
509 2 190CI83 21:50 1152 50 2 5 YK 1320 21711. 011 5.30 1. 52 6.82 3.22 0.92 'I . 111 
510 2 190C183 22:39 1192 50 2 5 lZ lB92 3116.12 1.06 0.53 1.59 0.611 fl.32 0.96 
511 2 190CI83 22:58 1193 50 2 10 IZ 3652 60111.811 1.10 1 . 3'1 2.116 (l.67 (J.83 1. 50 
512 2 190C[83 23:21 1191, 50 2 10 lZ 3256 5362.63 2.15 3.69 5.811 1. 31 2.211 3.54 
513 2 2flOCI83 2:23 1198 50 2 10 IZ 2728 111193.02 1.10 1.117 2.57 0.61 0.89 1. 56 
5 \II 2 200C183 20: 33 11111 50 2 5 TZ 11152 2391.11'1 5.51 0.00 5.51 3.35 o.on 3.35 
515 2 200C183 20:53 1175 50 2 10 IZ 3256 5362.63 1.511 0.31 1.811 0.93 0.19 1. 12 
516 2 2()OC18321:3 11 1171 50 2 5 IZ 11152 2391.11'1 1. 38 0.00 1. 38 O.B'I O. (HI O.BII 
511 3 060G183 20:38 \()116 50 1 10 TZ 31211 5\115.23 1. 28 0.00 1. 28 0.78 0.00 0.18 
51B 3 060CI83 21:39 10118 50 1 10 IZ 31211 5 \115.23 1.60 0.00 1.60 0.91 0.00 0.91 
519 3 060CT83 22:23 10'19 50 1 5 TZ 1936 3188.59 1. 03 0.00 1. 03 0.63 0.00 0.63 
520 3 060CI83 22:'16 1050 50 1 10 TZ 3311'1 5507.57 0.90 0.00 0.90 0.511 0.00 0.51, 
521 3 060Cl83 23:10 1051 50 1 10 'JZ 31132 5652.50 1. 17 0.00 1. 11 0.11 0.00 0.11 
522 3 Cl60C I 83 23: 112 1052 50 1 5 IZ 18118 30'13.66 2.16 0.00 2.16 1.31 0.00 1 . 31 
523 3 (HOGI83 0:21 1053 50 1 10 TZ 112211 6956.93 1. 18 0.00 1. 18 0.12 0.00 0.12 
5211 3 070C183 2:01 1056 50 1 10 lZ 3300 51135.10 2.112 0.00 2.112 1.111 0.00 1.117 
525 3 070CI83 3: 13 1057 50 1 5 lZ 15811 2608.85 2.53 0.00 2.53 1. 53 o.O() 1. 53 
526 3 070CT83 5:30 1062 50 1 10 IZ 26110 '13118.08 0.38 0.00 0.38 0.23 0.00 0.23 
521 3 070C18321:26 1063 50 1 10 lZ 360B 59112.38 0.8.3 0.00 0.83 0.50 0.00 0.50 
528 3 080Cl83 1; 33 1070 50 1 10 IZ 11092 6739.52 0.98 0.00 0.98 0.59 0.00 0.59 
529 3 080GIB3 2:36 1071 50 1 10 CII 2992 11927.132 0.33 o.no 0.33 0.20 0.00 0.20 
530 3 080C183 20:1J5 1136 50 1 10 Gil 37811 6232.25 0.26 0.00 0.26 0.16 0.00 0.16 



OCTOBER 1983 GEAR CONPAnlSON STUDY (TASK conE 01) 11 
flSIi CATCfl AND DENSITY DAlA fOR 6.2 MUFf{ IIIGII HISE IBAHL 

AND 3 MEIEN BEAM lRAWL, 
USE CODE 1 SAMPLES. 

OBS TAXON DAlE 11l1[ SAI-1Pl [ GEAR WHK DURAl ION HEG I ON TOW_ABEA VOLUME ADJOY AD_.YH_.OL AD_IOIAL YD .. YOY YO_YH.OL VD .. TorAL 

531 3 080CT83 21: '''1 1138 50 1 5 CII 18118 301!3.66 1.08 0.00 1.08 0.66 0.00 0.66 
532 3 170CI83 20:51 3 50 2 5 CII 1801, 2971.19 0.55 0.00 0.55 0.31, 0.00 0.31, 
533 3 170CT8321:55 I, 50 2 5 CII 181,8 3043.66 3.79 0.00 3.79 2.30 0.00 2.30 
53 11 3 170CT8322:10 5 50 2 5 Cit 1936 3188.59 1. 55 0.00 1. 55 0.9" 0.00 0.91, 
535 3 170CI8322: 1,9 6 50 2 10 Cit 3872 6377.18 1. 29 0.00 1.29 0.78 0.00 0.78 
536 3 170CT83 23: 09 7 50 2 10 CII 3828 6301'.72 3.13 0.00 3.13 1.90 0.00 1. 90 
537 3 .180C183 0: 10 8 50 2 10 Cit 3561, 5869.91 7.86 0.00 7.86 II. 77 O.Of) 1'.77 
538 3 180CT83 0:36 9 50 2 10 CII 3256 5362.63 1. 23 0.00 1. 23 0.75 0.00 0.75 
539 3 180CI83 1 :01, 10 50 2 5 CII 1760 2898.72 5.68 0.00 5.68 3.1,5 0.00 3. 115 
5,,0 3 180CI83 1:29 11 50 2 5 CII 1892 3116.12 0.53 0.00 0.53 0.32 0.00 0.32 
5"1 3 180e183 19:08 12 50 2 5 CII 2112 31'78.116 2.81, o.on 2.8" 1. 72 0.00 1. 72 
5112 3 180C183 19:26 13 50 2 5 Cit 2200 3623. '10 2.27 0.00 2.27 1. 38 o.on 1. 38 
51,3 3 180CI83 21:58 18 50 2 5 lZ 1936 3188.59 1.03 0.00 1. 03 0.63 O.on 0.63 
5'1" 3 180Cl8322:13 19 50 2 10 IZ 3256 5362.63 0.61 0.00 0.61 0.37 0.00 n.37 
5115 3 180C183 22:38 20 50 2 5 lZ 1716 2826.25 1.17 0.00 1.17 o. n 0.00 0.71 
51,6 3 180cr83 23:02 21 50 2 10 TZ "180 6881,.1,6 I. 67 0.72 2.39 1.02 0.1,11 1 .115 
5117 3 180GT83 23:21 22 50 2 10 IZ 3561, 5869.91 1. 12 0.00 1. 12 0.68 0.00 0.68 
51,8 3 180Cl83 23:1,5 111,7 50 2 5 IZ 1801, 2971.19 0.55 0.00 0.55 0.31, 0.00 0.31, 
5119 3 190cr83 19:41 111'8 50 2 10 YK 2596 "275.61 5.39 0.00 5.39 3.27 0.00 3.27 
550 3 190C183 20:32 1151 50 2 10 YK 2728 1",93.02 0.37 0.00 0.37 0.22 0.00 0.22 
551 3 190CT8321:15 1150 50 2 10 YK 2860 11710.1'2 2.80 0.35 3.15 1. 70 0.21 1. 91 
552 3 190G18321:50 1152 50 2 5 YK 1320 2111, .011 0.76 0.00 0.76 0.1,6 0.00 0.1,6 
553 3 190C183 22:39 1192 50 2 5 TZ 1892 3116.12 1. 59 0.00 1. 59 0.96 0.00 0.96 
55

" 
3 190C183 23:21 1191, 50 2 10 TZ 3256 5362.63 0.00 0.61 0.61 0.00 0.31 0.37 

555 3 200C183 1: 20 1196 50 2 10 IZ 2288 3168.31, 1. 75 0.00 1. 75 1.06 0.00 1. 06 
556 3 200CT83 2:23 1198 50 2 10 lZ 2728 ",,93.02 0.37 0.31 0.73 0.22 0.22 0. 1'5 
557 3 200Cl83 19:23 1172 50 2 10 IZ 3828 63011.72 II. 18 0.26 1,.1,1, 2.511 0.16 2.70 
558 3 200CT83 20:33 11711 50 2 5 lZ 11,52 2391.11" 1.38 0.00 1. 38 0.81, 0.00 0.811 
559 3 2UOCI83 20:53 1175 50 2 10 IZ 3256 5362.63 1.511 0.00 1.51, 0.93 0.00 0.93 
560 3 2(JOCI8321:21 1176 50 2 5 lZ 11,52 2391."'1 1. 38 0.00 1. 38 0.81, o.on 0.81, 
561 3 200CI8321:31, 1177 50 2 5 lZ 11,52 2391. 1", 2.0'1 0.00 2.07 1. 25 0.00 1. 25 
562 3 200GI83 21 :58 1178 50 2 5 IZ 18118 3043.66 2.16 1.08 3.25 1. 31 0.66 1. 97 
563 I, 060C183 22:23 101,9 50 1 5 IZ 1936 3188.59 1. 55 0.00 1. 55 0.91, 0.00 0.91, 
561, II 070C183 0:21 1053 50 1 10 TZ ,,2211 6956.93 0.21, 0.00 0.21, 0.111 0.00 0.111 
565 'I 070G183 3: 13 1057 50 1 5 IZ 15811 2608.85 0.63 0.00 0.63 0.38 0.00 0.38 
566 II 070Cl83 5:30 1062 50 I 10 lZ 261,0 1'31'8.08 0.38 0.00 0.38 0.23 0.00 0.23 
567 I, 080CI83 20: 16 1135 50 1 5 Cit 1760 2898.72 1 . II, 0.00 1 . II, 0.69 0.00 0.69 
568 I, 080C183 20:1,5 1136 50 1 10 Gft 3781, 6232.25 1.06 0.00 1.06 0.61, 0.00 0.61, 
569 I, 080e T 8 3 21: 11 1137 50 1 10 Cit 371,0 6159.78 2.67 0.00 2.67 1. 62 0.00 1. 62 
570 I, 080GI8321:1,1, 1138 50 1 5 C\I 18118 301'3.66 ".87 0.00 11.87 2.96 0.00 2.96 
571 I, 080CI83 22:03 1139 50 1 5 Cit 1936 3188.59 3.10 0.00 3.10 1.88 0.00 1.88 
572 II 080C183 22:22 111,0 50 1 5 C\I 1760 2898.72 2.81, 0.00 2.81, l. 72 0.00 1. 72 
573 II 170C183 20:29 2 50 2 10 Cit 31,32 5652.50 0.29 0.00 0.29 0.18 0.00 0.18 
5]1, I, 170CT8320:51 3 50 2 5 CII 1801, 2971.19 0.55 0.00 0.55 0.311 0.00 0.311 
575 I, JlOCl83 22:10 5 50 2 5 CII 1936 3188.59 0.52 0.00 0.52 0.31 0.00 0.31 
576 I, 170cr83 22:119 6 50 2 10 Cit 3872 6377.18 1.03 0.00 1. 03 0.63 0.00 0.63 
577 I, 170C183 23:09 7 50 2 10 G\I 3828 6301'.12 0.78 0.00 0.78 0.1,8 o.()O 0. 1'8 
578 

" 
180C183 1 :0" 10 50 2 5 Cit 1760 2898.72 0.57 0.00 0.57 0.311 0.00 0.34 

519 'I 180CI83 1 :29 11 50 2 5 CII 1892 3116.12 1. 06 0.00 1.06 0.611 0.00 0.611 
580 I, 180C183 19:08 12 50 2 5 Cit 2112 31'78.1,6 1. 42 0.00 1.112 0.86 0.00 0.86 
581 I, 180GI83 19:26 13 50 2 5 CII 2200 3623. 110 2.27 0.00 2.27 1. 38 0.00 1. 38 
582 'I 180Cl83 20:31 15 50 2 10 Cit 3388 5580.011 0.59 0.00 0.59 0.36 0.00 0.36 
583 II 180CT83 21: II, 17 50 2 10 TZ 3520 5797.11" 0.28 0.00 0.28 0.17 0.00 0.17 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK CODE (1) 12 
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5811 II 180CT8321:58 18 50 2 5 TZ 1936 3188.59 2.01 0.00 2.07 1. 25 0.00 1. 25 
585 II 180C18322:13 19 50 2 10 TZ 3256 5362.63 0.31 0.00 0.31 0.19 o.no 0.19 
586 II 180CI83 22:38 20 50 2 5 IZ 1716 2826.25 1. 75 0.00 1. 75 1. 06 0.00 1.06 
587 II 180Cl83 23:02 21 50 2 10 IZ 11180 68811.116 0.72 0.00 0.12 0.1111 0.00 0.'1'1 
588 II 180Cl83 23:21 22 50 2 10 IZ 35611 5869.91 0.56 0.00 0.56 0.311 0.00 0.311 
589 II 190CI83 23:21 11911 50 2 10 IZ 3256 5362.6::1 0.31 0.00 0.31 0.19 0.00 0.19 
590 II 200Cl83 1: 20 1196 50 2 10 TZ 2286 3768.3 Ij 0. 1111 0.00 0. 1111 0.27 0.00 0.27 
591 I, 200CI83 2:23 1198 50 2 10 IZ 2728 1l 1193.02 o.n 0.00 0.73 0.115 0.00 11.115 
592 II 200Cl83 19:23 1172 50 2 10 TZ 3828 63011. 72 0.52 0.00 0.52 0.32 0.00 0.32 
593 II 200CI83 20:53 1175 50 2 10 IZ 3256 5362.63 0.92 0.00 0.92 0.56 0.00 0.56 
594 5 190CI83 20:32 1151 50 2 10 YK 2728 111193.02 0.00 0.37 0.37 0.00 0.22 0.22 
595 7 080CT8320:16 1135 50 1 5 CII 1760 2898.72 0.00 0.57 0.57 0.00 0.311 0.311 
596 10 060CI83 19:21 lOll 3 50 1 10 TZ 3036 5000.29 0.00 11.61 11.61 0.00 2.80 2.80 
597 10 060Cl83 19:52 101111 50 1 5 lZ 15'10 2536.38 0.00 5.19 5.19 0.00 3. 15 3.15 
598 10 060cr83 20:22 10115 50 1 5 lZ 11196 21163.91 0.00 3.311 3.3'1 (J.on 2.03 2.(H 
599 10 060CT83 21;21 j()/17 50 1 5 IZ 15811 2608.85 0.00 3.79 3.79 0.00 2.30 2.30 
600 10 060CI83 21:39 10118 50 1 10 IZ 31211 51115.23 0.00 1.92 1.92 0.00 1.11 1.17 
601 10 060CI83 22:23 10119 50 1 5 IZ 1936 3188.59 0.00 15.50 15.50 0.00 9. 111 9.111 
602 10 060C183 22:1l6 1050 50 1 10 lZ 3311'1 5507.57 0.00 111.95 111.95 o.on 9.08 9.08 
603 10 060CI83 23: 10 1051 50 1 10 IZ 31132 5652.50 0.00 7.28 7.28 0.00 11.112 '1.,,2 
604 10 060c I 83 23: 112 1052 50 1 5 IZ 18118 30113.66 0.00 II. 87 II. 87 0.00 2.96 2.96 
605 10 070CT83 0:21 1053 50 1 10 IZ 112211 6956.93 0.00 3.79 3.79 0.00 2.30 2.30 
606 10 070CI83 1:22 1055 50 1 10 IZ 3212 5290.16 0.00 13.39 13.39 1).00 8.13 8.13 
607 10 070CI83 2:01 1056 50 1 10 TZ 3300 51135.10 0.00 9.09 9.09 O.Of) 5.52 5.52 
608 10 070CT83 3: 13 1057 50 I 5 IZ 15811 2608.85 0.00 '1. 112 '1.112 o.no 2.68 2.68 
609 10 010CI83 3:53 1058 50 1 5 lZ 1716 2826.25 0.00 0.58 0.58 0.00 n.35 0.35 
610 10 070cr83 'I: 22 1059 50 1 5 TZ 15811 2608.85 0.00 1. 26 1. 26 0.00 o.n 0.77 
611 10 070CI83 I,: 39 1060 50 1 5 IZ 11\52 2391.1"1 0.00 II. 13 II. 13 0.00 2.51 2.51 
612 10 070Cl83 5:02 1061 50 1 10 IZ 211611 11058.21 0.00 0.81 0.81 0.00 0. 119 0. 119 
613 10 070C183 5: 30 1062 50 1 10 lZ 26110 113118.08 0.00 2.65 2.65 0.00 1.61 1. 61 
61 11 10 070CI83 21:26 1063 50 1 10 IZ 3608 59112.38 0.00 8.31 8.31 D.OO 5.05 5.05 
615 10 070CT8322:16 10611 50 1 10 IZ 331111 5507.57 0.00 1. 20 1. 20 0.00 0.73 0.73 
616 10 070CI83 22:53 1065 5n 1 5 lZ 1672 2753.78 0.00 5.98 5.98 0.00 3.63 3.63 
617 10 070CT83 23:16 1066 50 1 10 IZ 3300 51135.10 0.00 3.611 3.611 0.00 2.21 2.2J 
618 10 080CI83 0:08 1067 50 1 5 IZ 1892 3116.12 0.00 0.53 0.53 0.00 0.32 0.32 
619 10 080C183 0: 32 1068 50 1 5 IZ 15110 2536.38 0./)0 3.90 3.90 0.00 2.37 2.37 
620 10 oaOCI83 1: 10 1069 50 1 5 IZ 180!' 2971.19 0.00 1.66 1.66 0.00 1.01 1.01 
621 10 080C183 1: 33 1070 50 1 10 IZ '1092 6739.52 0.00 0.98 0.98 0.00 0.59 0.59 
622 10 080CI83 2:36 1071 50 1 10 CII 2992 1l927.82 0.00 0.67 0.61 0.00 0.111 0. 111 
623 10 080CI83 I,: 33 11311 50 1 10 ell 3696 6087.31 0.00 0.511 0.51j 0.00 0.33 0.33 
6211 10 080CI83 23:211 1 )/12 50 1 5 CII 1760 2898.72 0.00 1 . 111 1 . 111 0.00 0.69 0.69 
625 10 080Cl83 23: 112 11113 50 1 10 CII 3388 5580.011 0.00 0.30 0.30 0.00 0.18 0.18 
626 10 nOCI83 23:09 7 50 2 10 Gil 3828 63011. 72 0.00 0.52 0.52 0.00 0.32 0.32 
627 10 180C183 21: 1'1 17 50 2 10 TZ 3520 5797.11'1 0.00 0.28 0.28 0.00 0.17 0.17 
628 10 190CI83 19:41 1 ]l18 50 2 10 YI< 2596 11275.61 O.O() 3. 117 3. 117 0.00 2.10 2.10 
629 10 190C183 20:32 1151 50 2 10 YI( 2728 11'193.02 0.00 7.70 7.70 0.00 11.67 11.67 
630 10 190C18321:15 1150 50 2 10 YK 2860 11110. 112 0.00 6.29 6.29 0.00 3.82 3.82 
631 10 190CI83 21:50 1152 50 2 5 YK 1320 21711.011 0.00 19.70 19.70 0.00 11.96 11.96 
632 10 190CT83 22:39 1192 50 2 5 rz 1892 3116.12 0.00 3.70 3.70 0.00 2.25 2.25 
633 10 190CI83 22:58 1193 50 2 10 lZ 3652 601 11.811 0.00 0.82 O. 8;~ 0.00 0.50 0.50 
6311 10 190CT83 23:21 11911 50 2 10 IZ 3256 5362.63 0.00 1.811 1.811 0.00 1. 12 1. 12 
635 10 200CT83 0:01 1195 50 2 5 IZ 1276 2101.57 0.00 11.70 11.70 0.00 2.86 2.86 
636 10 200CI83 2;23 1198 50 2 10 IZ 2728 '1 1193.02 0.00 0.13 0.73 0.00 0.115 0.'15 
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637 10 200GT8321:58 11"18 50 2 5 IZ 18118 30113.66 0.00 0.511 0.511 0.00 0.33 0.33 
638 13 060C 183 19: 21 10113 50 1 10 IZ 3036 5000.29 0.33 61.92 62.25 0.20 37.60 37.80 
639 13 060GI83 19:52 10114 50 1 5 IZ 15110 2536.38 0.00 8. 1111 8. 114 O.no 5. 13 5.13 
6110 13 060CT83 20:22 10115 50 1 5 TZ 11196 21163.91 0.00 91.58 91.58 0.00 55.60 55.60 
6111 13 060GI83 20:38 10116 50 1 10 TZ 31211 5 )/15.23 0.00 38.73 38.73 0.00 23.52 23.52 
6112 13 060G18321:21 10117 50 I 5 rz 15811 2608.85 1).00 110. '10 '10. 110 0.00 211. 53 211. 53 
6113 13 060GI83 21: 39 JOI18 50 1 10 lZ 31211 51115.23 0.00 31.69 31.69 0.00 19.211 19.211 
6411 13 060CI83 22:23 101'9 50 1 5 lZ 1936 3188.59 0.00 28.93 28.93 0.00 17.56 17.56 
6115 13 060CI83 22:/16 1050 50 1 10 IZ 33111, 5507.57 0.00 36.78 36.78 1l.1l0 22.33 22.33 
6116 13 060C18323:10 1051 50 1 10 IZ 3432 5652.50 0.00 26.81 26.81 0.00 16.28 16.28 
6117 13 060CI83 23:112 1052 50 I 5 lZ 18118 30'13.66 0.00 111.67 111.6'1 0.00 25.30 25.30 
6118 13 070Cl83 0:21 1053 50 I 10 IZ 112211 6956.93 0.21, 45.115 115.69 0.111 27.60 27.711 
6119 13 070CJ83 1: 22 1055 50 1 10 IZ 3212 5290.16 0.00 182.13 182.13 0.00 110.58 110.58 
650 13 070GI83 2:01 1056 50 1 10 IZ 3300 51135. 10 0.00 110.61 110.61 0.00 67.16 67.16 
651 13 070el83 3; 13 1057 50 1 5 IZ 15811 2608.85 0.00 136.36 136.36 0.00 82.80 82.80 
652 13 OlOC183 3:53 1058 50 1 5 lZ 1716 2826.25 1).00 11.66 11.66 0.00 2.83 2.83 
653 13 070el83 4:22 1059 50 1 5 lZ 15811 2608.85 0.00 11.'12 '1. 1.2 0.00 2.68 2.68 
6511 13 070C183 II: 39 1060 50 1 5 IZ 11152 2391.111. 0.00 19.97 19.97 0.00 12. 13 12.13 
655 13 D70CI83 5;02 1061 50 1 10 lZ 211611 11058.21 D.OO 89.29 89.29 0.00 511. 21 511. 21 
656 13 070C183 5:30 1062 50 1 10 lZ 26110 113118.08 0.00 79.17 79.17 0.00 118.07 '18.07 
657 13 070el83 21 :26 1063 50 1 10 rz 3608 59112.38 (l.OO 88.111 88. 111 n.oo 5.3.68 53.68 
658 13 070G18322:16 10611 50 1 10 lZ 331111 5507.57 0.30 0.88 7.18 0.18 1'.18 11.36 
659 13 070Cl83 22:53 1065 50 I 5 IZ 1672 2753.78 0.00 5.38 5.38 0.00 3.27 3.27 
660 13 070C18323:16 1066 50 1 10 TZ 3300 51135. 10 0.00 3.911 3.911 0.00 2.39 2.39 
661 13 080GI83 0:08 1067 50 1 5 TZ 1892 3116.12 0.00 10.57 10.57 o.on 6.112 6.112 
662 13 080GI83 0: 32 1068 50 1 5 IZ 15110 2536.38 0.65 11.69 12.311 0.39 7.10 7.119 
663 13 080Gr83 1: 10 1069 50 I 5 TZ 1804 2971.19 9. 1.2 0.00 9. 1'2 5.72 0.00 5.72 
66'1 13 080Gl83 1: 33 1070 50 1 10 rz Ij092 6739.52 0.00 8.55 B.55 0.00 5.19 5.19 
665 13 080CI83 2: 36 1071 50 1 10 CII 2992 11927.82 0.00 26.07 26.07 0.00 15.83 15.83 
666 13 080CI83 3:51 1133 50 1 5 CII 1716 2826.25 0.00 12.82 12.82 0.00 7.78 7.78 
667 13 080Cl83 II: 33 1131, 50 I 10 ell 3696 6087.31 0.00 8.12 8.12 0.00 1'.93 11.93 
668 13 080CI83 20: 1,5 1136 50 1 10 Gil 37811 6232.25 0.00 0.26 . 0.26 0.00 0.16 0.16 
669 13 080cr83 23:03 111,1 50 1 10 CII 3300 51135.10 0.00 1. 21 1. 21 0.00 O. 711 0.711 
670 13 080Cl83 23: 211 I Ji,2 50 1 5 Gil 1760 2898.72 0.57 3.1'1 3.98 0.34 2.07 2.1'1 
671 13 OllOCT83 23: 112 11 1,3 50 1 10 Gil 33118 5580.01, 0.30 0.59 0.89 0.18 0.36 0.51j 
672 13 090CI83 0: 15 11'111 50 1 10 CII 35611 5869.91 0.56 0.28 0.811 0.311 0.17 0.51 
673 13 090cr83 0: 113 11115 50 1 10 CII 31132 5652.50 0.00 0.29 0.29 0.00 0.18 0.18 
6711 13 090GI83 1 :09 11116 50 1 5 CII 1672 2753.78 0.00 0.60 0.60 0.00 0.36 0.36 
675 13 170CI83 20:29 2 50 2 10 GH 31132 5652.50 0.00 1. -/5 1.15 0.00 1.06 1.06 
616 13 110C183 20:51 3 50 2 5 Gil 18011 2971.19 0.55 0.55 1. 11 0.31, 0.3" 0.67 
677 13 170CI83 21:55 4 50 2 5 Gil Hll,8 30113.66 0.511 0.00 0.511 0.33 n.oo 0.33 
618 13 170cr8322:10 5 50 2 5 CII 1936 3188.59 1. 03 1. 03 2.01 0.63 0.63 1. 25 
679 13 110C183 22:119 6 50 2 10 ell 3872 6377.18 0.00 0.26 0.26 0.00 0.16 0.16 
680 13 170CI83 23:09 7 50 2 10 Gil 3828 6301 •. 72 0.00 0.26 0.26 0.00 0.16 0.16 
681 13 180Cl83 0: 10 8 50 2 10 Cil 35611 5869.91 o.no 1.12 1.12 0.00 0.68 0.68 
682 13 180CT83 1: 29 11 50 2 5 Gil 1892 3116.12 0.53 0.53 1. 06 0.32 0.32 0.64 
683 13 180Cl83 19:08 12 50 2 5 Gil 2112 31178. 1,6 n.on 2.37 2.37 0.00 1.1111 1 .1111 
6811 13 180CI83 19:26 13 50 2 5 Gil 2200 3623. 1'0 n.oo 0.1,5 0. 115 0.00 O.21l 0.28 
685 13 180CI83 20:31 15 50 2 10 Gil 3388 5580.011 0.89 1.118 2.36 0.5/, 0.90 1 . ,,3 
686 13 180CI83 20:511 16 50 2 5 Cit 1672 2753.78 1. 79 1. 79 3.59 1. 09 1 . 09 2.18 
687 13 180cr83 21; II, 17 50 2 10 TZ 3520 5797.,,1, 0.00 5. 1,0 5. 1,0 0.00 3.28 3.28 
688 13 180CI83 21:58 18 50 2 5 lZ 1936 3188.59 0.00 0.52 0.52 0.00 0.31 0.31 
689 13 l80CT8322:13 19 50 2 10 rz 3256 5362.63 0.31 0.31 0.61 0.19 0.19 0.37 
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69(J 13 180Cl83 22:38 20 50 2 5 TZ 1116 2826.25 0.00 O.5n 0.58 0.00 0.35 0.35 
691 13 180CT83 23;02 21 50 2 10 IZ 11180 68811.116 0.00 0.118 0.118 0.00 0.29 0.29 
692 13 180CI83 23:21 22 50 2 10 IZ 356 /1 5869.91 0.00 2.211 2.211 n.oo 1. 36 1.36 
693 13 180CI83 23; 115 11117 50 2 5 IZ 180'1 2971.19 0.00 2.22 2.22 0.00 1. 35 1. 35 
6911 13 190C 1 83 19; 111 11 '18 50 2 10 YK 2596 '1275.61 0.00 62. '10 62.'10 0.00 37.89 31.89 
695 13 190CI83 20;32 1151 50 2 10 YK 2728 '1'193.02 0.37 78.08 78.115 0.22 117.41 '11.63 
696 13 190Cf8321;15 1150 50 2 10 YK 2860 11710.112 0.00 95.80 95.80 0.00 58.17 58.17 
697 13 190CI83 21;50 1152 50 2 5 YK 1320 21111.011 0.00 96.21 96.21 0.00 58. 112 58. 112 
698 13 190CI83 22:39 1192 50 2 5 IZ 1892 3116.12 0.00 12.16 12.16 0.00 7.38 7.38 
699 13 190CI83 22:58 1193 50 2 10 IZ 3652 60111.8'1 0.27 30.67 30.9'1 0.17 18.62 18.79 
700 13 190CT83 23;21 11911 50 2 10 IZ 3256 5362.63 0.00 15.97 15.97 0.00 9.70 9.70 
701 13 200CI83 0:01 1195 50 2 5 IZ 1276 2101.57 0.00 19.59 19.59 0.00 11.90 11.90 
702 13 200CT83 1: 20 1196 50 2 10 TZ 2288 3768.3'1 0.00 6.12 6.12 0.00 3.72 3.72 
703 13 200Cf83 2:03 1197 50 2 5 lZ 1188 1956.61. 0.00 16.811 16.8'1 0.00 10.22 10.22 
704 13 200Cl83 2:23 1198 50 2 10 IZ 2128 '1'193.02 0.00 5.50 5.50 0.00 3 .. 311 3.311 
705 13 200CT83 19:23 1172 ')0 2 10 rz 3828 63011. 72 '1.1111 0.00 1,.,,1, 2. -10 0.00 2.70 
106 13 200C183 20: 33 11711 50 2 5 lZ 1452 2391.1111 0.00 2.07 2.()7 0.00 1. 25 1. 25 
707 13 200CT83 20:53 1175 50 2 10 rz 3256 5362.63 0.00 1.8" 1. 84 0.00 1. 12 1. 12 
708 13 200C183 21;21 1176 50 2 5 TZ 11152 2391.11'1 5.51 0.00 5.51 3.35 0.00 3.35 
709 13 200C r83 21: 311 1177 50 2 5 IZ 11152 2391."'1 0.00 2.07 2.01 0.00 1. 25 1. 25 
710 13 200CI83 21;58 l1l8 50 2 5 IZ 181,8 30113.66 0.00 1.62 1.62 f).OO 0.99 0.99 
711 III 080Cl83 3:51 1133 50 1 5 Cit 1716 2826.25 0.58 0.00 0.58 0.35 0.00 0.35 
112 19 060C183 21:21 1()l17 50 1 5 TZ 15811 2608.85 0.00 0.63 0.63 0.00 0.38 0.38 
713 19 060CT83 22;.116 1050 50 1 10 TZ 3311'1 5501.57 0.00 0.30 0.30 0.(10 0.18 0.18 
7 III 19 070CI83 2:01 1056 50 1 10 lZ 3300 5'135.10 0.00 0.30 0.30 0.00 (j. 18 0.18 
715 19 OlOC183 5:30 1062 50 1 10 IZ 26110 43118.08 0.00 0.76 0.76 0.00 0.116 0.'16 
716 19 170Cl8323:09 7 50 2 10 CII 3828 63011. 72 o.on 0.26 0.26 0.00 0.16 0.16 
717 19 180CI83 0: 36 9 50 2 10 Cit 3256 536~~.63 0.00 0.31 0.31 0.00 0.19 0.19 
718 19 190C183 21: 15 1150 50 2 10 YK 2860 '1710. 112 0.35 0.00 D.35 0.21 0.00 0.21 
719 22 06ocr83 20:38 10'16 50 1 10 TZ 312'1 51115.23 0.32 0.00 D.32 0.19 0.00 0.19 
720 22 060Cl83 21:21 1047 50 1 5 lZ 158

" 
2608.85 1. 26 0.00 1.26 0.'17 0.00 0.'17 

721 22 060C183 21:39 101,8 50 1 10 IZ 31211 51 115.23 1. 60 0.32 1.92 0.97 0.19 1. 17 
722 22 060C 183 22: '16 1050 50 I 10 IZ 331111 5507.57 0.60 0.00 0.60 0.36 0.00 0.36 
723 22 060CI83 23:'12 1052 50 1 5 TZ 181,8 30'13.66 1. 62 0.51• 2.16 0.99 0.33 1. 31 
7211 22 070CI83 0:21 1053 50 1 10 IZ 1122'1 6956.93 1.66 0.117 2.13 1.01 0.29 1. 29 
725 22 G70CT83 2:01 1056 50 1 10 TZ 3300 51135.10 0.91 0.00 0.91 0.55 0.00 0.55 
726 22 070CI83 3: 13 1057 50 1 5 IZ 15811 2608.85 3.16 0.00 3.16 1.92 0.00 1. 92 
727 22 070CT83 5:30 1062 50 1 10 IZ 26110 43'18.08 2.27 0.00 2.27 1. 38 0.00 1. 38 
728 22 070CI83 21:26 1063 50 1 10 TZ 3608 591,2.38 0.55 0.28 0.83 0.31. 0.17 0.50 
729 22 070C183 22:53 1065 50 1 5 IZ 1672 2753.78 0.60 0.00 0.60 0.36 0.00 0.36 
730 22 oeOCl83 1: 33 1070 50 1 10 TZ '1092 6739.52 0.211 0.00 0.211 0.15 O.llO 0.15 
731 22 170C 183 22: 119 6 50 2 10 CII 3872 6377.18 0.52 0.00 0.52 D.31 0.00 0.31 
l32 22 170C18323:09 7 50 2 10 Gil 3828 6301\. 72 1.83 0.00 1. 83 1. 11 n.oo 1.11 
733 22 180Cl83 0: 10 8 50 2 10 CII 35611 5869.91 2.211 0.00 2.211 1. 36 0.00 1. 36 
7311 22 180C18321:111 17 50 2 10 TZ 3520 5797.11'1 0.28 0.00 0.28 0.17 0.00 0.17 
735 22 180C18321:58 18 50 2 5 IZ 1936 3188.59 0.00 0.52 0.52 0.00 0.31 0.31 
736 22 180CI83 22:13 19 50 2 10 IZ 3256 5362.63 0.92 0.00 0.92 D.56 0.00 0.56 
137 22 190C 1 83 19: '11 111,8 50 2 10 YIZ 2596 11275.61 1. 93 0.77 2.70 1. n 0.117 1.61, 
738 22 190GI 83 2 1 : 15 1150 50 2 10 YK 2860 '1710. 112 1,.20 0.35 11.55 2.55 0.21 2.76 
739 22 190CT83 21:50 1152 50 2 5 YK 1320 21711.0'1 1. 52 0.00 1. 52 0.92 0.00 0.92 
71,0 22 190CI83 23:21 119'1 50 2 10 'IZ 3256 5:362.63 u.61 0.00 0.61 0.37 0.00 0.37 
7111 22 200CT83 1 :20 1196 50 2 10 IZ 2288 3768.3'1 0.00 0. 1111 0.1"1 0.00 0.27 0.27 
7112 22 200CI83 20:53 1175 50 2 10 IZ 3256 5362.63 0.31 0.00 0.31 0.19 0.00 0.19 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK cour 01) 15 
FISH CATCH AND DENSITY DAIA fOR 6.2 I1ElER IIIGII rUSE IHAWl. 

AND 3 MElEH BEAM THAHL. 
USE CODE 1 SAMPlES. 

OBS TAXON DAlE TIN!:: SAI'lI'Lf GfAH HlfK DUHAfION HEGION TOICAHEA VOLUI·1E AD_YOY AD_YH_OL AD_lOIAI VD.JOY VD_ YH_OL VD_TOIAI. 

7/13 22 200C'18321;21 1176 50 2 5 TZ 11152 2391.1111 2.(H 0.00 2.07 1. 25 0.00 1. 25 
71111 27 080CI83 3;51 1133 50 1 5 CII 1716 2826.25 0.00 II.oa 11.08 0.00 2.llll 2.118 
7115 27 080C18320;16 1135 50 1 5 ell 1760 2898.72 0.00 0.57 0.57 0.00 O. j/I 0.311 
1I16 27 080Cla3 22;22 1 ]/10 50 I 5 ell 1760 28911. 72 0.00 0.57 0.51 0.00 0.3/1 n. J/I 
7117 27 180GI83 21:58 18 50 2 5 TZ 1936 3168.59 0.00 0.52 0.52 0.00 0.31 0.31 
7118 27 200CI83 19:23 1172 50 2 10 rz 3828 63011.72 0.00 0.26 0.26 0.00 (). 16 0.16 
7119 29 070Cl83 0:21 1053 50 1 10 TZ ,,221, 6956.93 0.00 0.21, 0.21, 0.00 0.111 0.111 
750 29 080CI83 2;36 1071 50 1 10 Gil 2992 /1927.82 0.00 0.33 0.33 0.00 0.20 0.20 
751 29 200Cl83 20:53 1175 50 2 10 TZ 3256 5362.63 0.00 0.31 0.31 0.00 0.19 0.19 
752 30 060CT83 19; 52 10114 50 1 5 IZ 15110 2536.38 0.65 0.00 0.65 0.39 0.00 0.39 
753 30 060C183 20;22 10115 50 1 5 lZ 11196 21163.91 6.68 2.01 8.69 11.06 1. 22 5.28 
75/1 30 060CI83 20:38 10/16 50 1 10 1Z 31211 51115.23 1. 60 0.32 1. 92 0.97 0.19 1. 17 
755 30 060CI83 21;21 101,7 50 1 5 IZ 15811 2608.B5 3.16 1. 89 5.05 1.92 I. 15 3.07 
756 30 060C1B321:39 10118 50 1 10 TZ 31211 51 115.23 2.88 0.6/, 3.52 1. 75 0.39 2. III 
757 30 060CT83 22:23 10119 50 1 5 TZ 1936 3188.59 21.18 1.03 22.21 12.86 0.63 13. 119 
758 30 060CT83 22:116 1050 50 1 10 lZ 33114 5507.57 20.93 5.08 26.02 12.71 3.09 15.80 
759 30 060CIB323;10 1051 50 1 10 lZ 3/132 5652.50 11.07 1. 75 12.B2 6.72 1. 06 7.7B 
760 30 060C183 23; 112 1052 50 1 5 lZ lBI18 30113.66 5.'11 0.511 5.95 3.29 0.33 3.61 
761 30 070C183 0;21 1053 50 1 10 lZ 422/1 6956.93 12.55 1.18 13.73 7.62 0.72 8.311 
762 30 070CIB3 ,; 22 1055 50 1 10 lZ 3212 5290.16 9.96 LJ.05 111. 01 6.05 2.116 8.51 
763 30 070CI83 2:01 1056 50 1 10 rz 3300 51135. \0 20.30 1.21 21.52 12.33 0.111 13.06 
76/1 30 Olocr83 3; 13 1057 50 1 5 IZ 158LJ 2608.85 6.91, 0.00 6.911 ".22 0.00 11.22 
765 30 070CI83 3;53 1058 50 1 5 TZ 1716 2826.25 1 . 1'1 0.00 1.17 0.71 0.00 0.71 
766 30 070CI83 5:02 1061 50 1 10 lZ 2/1611 11058.21 O.Bl 0.'11 1. 22 () .119 0.25 0.711 
767 30 070C183 5;30 1062 50 1 10 lZ 26'10 113/18.08 7.95 0.00 7.95 'I. 83 0.00 11.83 
768 30 070CI83 21;26 1063 50 1 10 IZ 3608 59112.38 2.119 0.28 2.77 1. 51 0.17 1. 68 
769 30 070C18322:16 10611 50 1 10 TZ 33/111 5507.57 3.59 0.00 3.59 2. HI 0.00 2.18 
770 30 070CT83 22:53 1065 50 1 5 IZ 1672 2753.78 2.99 0.60 3.59 1. 82 0.36 2.18 
771 30 070C18323;16 1066 50 1 10 "IZ 3300 51135.10 11. 21 0.91 12.12 6.81 0.55 7.36 
772 30 080Cl83 0:08 1067 50 1 5 TZ 1892 3116.12 8.99 3. 11 12. 16 5. 116 1.93 7.38 
773 30 080CI83 0: 32 1068 50 1 5 IZ 15110 2536.38 32.117 11.55 37.01 19. '/1 2.76 22.117 
774 30 080C183 1: 10 1069 50 1 5 IZ 18011 2971.19 17.711 0.00 17.711 10. 17 0.00 10.77 
775 30 080CI83 1: 33 1070 50 1 10 "IZ 11092 6739.52 0.119 1 . '/ 1 2.20 n.30 1 . Oil 1 . 311 
776 30 080C183 2:36 1071 50 1 10 CII 2992 4927.82 5.68 0.00 5.68 3. 1'5 O.ou 3. 115 
777 30 080CI83 3:51 1133 50 1 5 Cit 1716 2826.25 2.33 0.00 2.33 1.112 0.00 1.112 
778 30 080C183 LJ:33 11311 50 1 10 CII 3696 6087.31 11.60 0.00 11.60 2.79 0.00 2.79 
779 30 080cr8320;16 1135 50 1 5 CII 1"760 2898.72 26.70 0.00 26.70 16.21 O.UO 16.21 
780 30 080GI83 20:45 1136 50 1 10 CII 37811 6232.25 31 .71 0.00 31.71 19.25 0.00 19.25 
781 30 080G18321;11 1137 50 1 10 Gil 37110 6159.78 23.26 0.00 23.26 11'.12 0.00 111.12 
182 30 080CI8321:/111 l' 38 50 1 5 eli 18118 301,3.66 21.60 0.00 27.60 16.76 0.00 16.76 
783 30 080Cl83 22;03 1139 50 1 5 Gil 1936 3188.59 22.21 0.00 22.21 13.119 0.00 13.119 
78/' 30 080el83 22:22 1 lllO 50 1 5 Gil 1760 2898.72 21.02 0.00 21.02 12.76 0.00 12.76 
785 30 080G183 23;03 11111 50 1 10 CII 3300 51135.10 18.18 0.00 18.18 11.0/' 0.00 11.0/, 
786 30 080CI83 23:2/1 1 lll2 50 1 5 CIl 1760 2898.72 17 .05 0.00 17.05 10.35 0.00 10.35 
787 30 080e r83 23: 1\2 11113 50 1 10 CII 3388 5580.011 20.96 0.00 20.96 12.72 0.00 12.72 
788 30 090CI83 0: 15 111111 50 1 10 ell 35611 5869.91 13.19 0.00 13.19 8.01 0.00 8.01 
789 30 090CI83 0;/13 11/15 50 1 10 Gil 31132 5652.50 27.68 0.00 27.68 16.81 0.00 16.81 
790 30 090Cl83 1: 09 1 lll6 50 1 5 CII 1672 2753.78 111. 95 0.00 Ill. 95 9.08 0.00 9.08 
/91 30 170C18320;29 2 50 2 10 Cit 3432 5652.50 15.1111 0.29 15.73 9.38 0.18 9.55 
792 30 nOCI83 20: 51 3 50 2 5 Gil 1801, 2971.19 7.76 0.00 7.76 11.71 0.00 11.71 
793 30 170C18321:55 11 50 2 5 Gil 18118 30113.66 111 . 07 0.511 lLJ.61 8.51, 0.33 8.81 
7911 30 170C18322;10 5 50 2 5 CII 1936 31B8.59 30. 118 2.07 32.51, 18.50 1. 25 19.76 
795 30 170C18322;/19 6 50 2 10 CII 3872 6377.18 20.110 0.00 20. 110 12.39 0.00 12.39 



OCTOBER 1983 GEAR COHPARISOI'l STUDY (TASK CODE 01) 16 
FISII CATCH AND DLNSllY DATA rOH 6.2 MElER IIIUII HIS[ tHAWL 

AND 3 HEIEH BEAM TRAWL, 
USE COOE 1 SAt1l'LES. 

OBS IAXON DATE T I ME SAl11'1 E GEAR WEEK DURAT ION REG I ON TO~'--AR[A VOLur·1E AO_ YOY AO_ YH __ OL AD_TOlAL VD ... YOY VO_ YH_OI VO_IOIAL 

796 30 170Cl83 23:09 7 50 2 10 ell 3828 630".72 3 3 . ,," 0.26 33.70 ~~O. 30 0.16 20.,,6 
797 30 180CI83 0: 10 8 50 2 10 CII 3561, 5869.91 16. 55 0.28 16.81, 10.05 O. 17 10.22 
798 30 180CI83 0:36 9 50 2 10 CII 3256 5362.6310.75 0.00 10.75 6.53 0.00 6.53 
799 30 180CI83 1: 01, 10 50 2 5 CII 1760 2898.72 28.98 0.57 29.55 17.59 0.3" 17.9'1 
800 3D 180CI83 1; 29 11 50 2 5 CII 1892 3116.12 31.18 0.00 31.18 18.93 0.00 18.93 
801 30 lBOC1B3 19:08 12 50 2 5 CII 2112 31178.116 12.78 0.00 12. 78 7.76 0.00 7.76 
B02 30 180CI83 19:26 13 50 2 5 CII 2200 3623.110 22.27 2.73 25.00 13.52 1. 66 15.18 
803 30 180C183 20:31 15 50 2 10 CII 3388 5580.011 8.85 0.00 8.85 5.38 0.00 5.38 
804 30 180CI83 20:5" 16 50 2 5 CII 1672 2753.78 'I. 19 0.00 '1.19 2.511 0.00 2.511 
805 30 180CT83 21: 111 17 50 2 10 TZ 3520 5797."" 5.68 0.00 5.68 3.115 0.00 3 .,,5 
806 30 180CI83 21:58 18 50 2 5 IZ 1936 3188.59 19.63 0.52 20.111 11.92 0.31 12.23 
807 30 180C18322;13 19 50 2 10 lZ 3256 5362.63 6.1'1 0.61 6.76 3.73 0.31 11.10 
808 30 180C183 22:38 20 50 2 5 IZ 1716 2826.25 1.17 0.00 1. 17 0.71 0.00 0.71 
809 30 180CI83 23:02 21 50 2 10 TZ 1,180 688'1. 46 29. 19 0.24 29. 1'3 17.72 0.15 11.87 
810 30 180CT83 23:21 22 50 2 10 IZ 35611 5869.91 38.,,1, 0.28 38. n 23.31, 0.17 23.51 
811 30 180CI83 23: 115 1147 50 2 5 TZ 18011 2971.19 30.119 2.77 33.26 lB.51 1. 68 20.19 
812 30 190CT83 20:32 1151 50 2 10 YK 2728 "'193.02 0.00 0.37 0.37 0.00 0.22 0.22 
813 30 190CI83 22:39 1192 50 2 5 TZ 1892 31l6.12 0.00 0.53 0.53 0.00 0.32 0.32 
8111 30 190C183 22:58 1193 50 2 10 lZ 3652 601 11.81, 0.55 0.27 0.82 0.33 0.17 0.50 
815 30 190cr83 23:21 11911 50 2 10 lZ 3256 5362.63 0.61 1.51, 2.15 0.37 0.93 1. 31 
816 30 200C183 0:01 1195 50 2 5 TZ 1276 2101.57 n.OO 0.78 0."18 0.00 O.IIB O.IIB 
817 30 20qCI83 1:20 1196 50 2 10 rz 2288 3768.31126.66 0.00 26.66 16.19 n.oo 16. 19 
818 30 200Cf83 2:03 1197 50 2 5 TZ 1188 1956.611 21. 011 0.00 21.011 12.78 0.00 12. 78 
819 30 2nOCl83 2:23 1198 50 2 10 lZ 2728 11493. 02 4~. 09 0.73 "5.82 27.38 0. 115 27.B2 
820 30 200CI83 19:23 1172 50 2 10 lZ 3828 63011. 72 311. ',8 1.011 35.53 20.91, 0.63 21. 57 
821 30 200Cl83 20:33 117 1, 50 2 5 lZ 11152 2391.'1'1 6.20 0.00 6.20 3.76 0.00 3.76 
822 30 200CI83 20:53 1175 50 2 10 lZ 3256 5362.63 1~.05 0.31 15.36 9. tI, 0.19 9.32 
823 30 200CI83 21:21 1176 50 2 5 rz 11,52 2391. 1,1, 23.1'2 1. 38 21'.79 11'.22 0.8" 15.05 
8211 30 200CT8321;311 1177 50 2 5 IZ 11152 239 1 . II" 111. ,,6 0.00 IlL 116 8. -(B 0.00 8.78 
825 30 200CT83 21:58 1178 50 2 5 TZ 18/,8 30113.66 1. 08 0.00 1. 08 0.66 0.00 0.66 
826 32 060CI83 21:39 10118 50 1 10 IZ 312'1 5145.23 0.32 0.00 0.32 0.19 0.00 0.19 
827 32 OuOC183 23: 10 1051 50 1 10 lZ 31132 5652.50 0.29 0.00 0.29 0.18 0.00 0.18 
828 32 OIOCI83 1: 22 1055 50 1 10 lZ 3212 5290.16 0.31 0.00 0.31 0.19 n.O() 0.19 
829 32 070CI83 2:01 1056 50 1 10 IZ 3300 51'35.10 0.91 0.00 0.91 0.55 n.oo 0.55 
830 32 070Cl83 3: 13 1057 50 1 5 lZ 1581, 2608.B5 1.26 0.00 1. 26 0.77 0.00 0.77 
831 32 OlOC183 5:30 1062 50 1 10 lZ 26110 43118.08 0.76 0.00 0.76 0.1,6 0.00 0.116 
832 32 180C18321:1" 17 50 2 10 IZ 3520 5797.1,11 0.28 0.00 0.28 0.17 0.00 0.17 
833 32 190CT83 19: 111 11118 50 2 10 YK 2596 /'275.61 3./17 0.39 3.85 2.10 0.23 2. ]/1 
8311 32 190CI83 20:32 1151 50 2 10 YK 2728 '1 1,93. ()2 2.57 0.73 3.30 1. 56 0. 115 2.00 
835 32 190CI83 21:15 1150 50 2 10 YK 2860 '1710.',2 2.10 0.00 2.10 1. 27 0.00 1. 27 
836 32 190C183 21:50 1152 50 2 5 YK 1320 21711.04 1. 52 0.00 1.52 0.92 0.00 n.92 
837 32 190C183 22:39 1192 50 2 5 IZ 1892 3116.12 I. 59 0.00 1. 59 0.96 o.on 0.96 
838 32 190CI83 22:58 1193 50 2 10 rz 3652 601'1.8

'
1 (J.S5 0.00 0.55 0.33 0.00 0.33 

839 32 190C183 23:21 1194 50 2 10 rz 3256 5362.63 0.00 0.31 0.31 0.00 0.19 0.19 
8110 32 200CT83 0:01 1195 50 2 5 IZ 1276 2101.57 2.35 0.00 2.35 1.113 0.00 1.113 
81,1 32 200C18321:21 1176 50 2 5 TZ 11'52 2391.1,11 0.69 0.00 0.69 0.1,2 0.00 0. 1,2 
81,2 311 060Cl83 21;21 10117 50 1 5 lZ 15811 2608.85 0.00 0.63 0.63 0.00 0.38 0.38 
8113 31\ OuOCl83 22:23 101,9 50 1 5 rz 1936 3188.59 0.00 1. 55 1. 55 0.00 0.91, 0.9'1 
8111, 34 070CI83 0:21 1053 50 1 10 IZ ,,221, 6956.93 0.00 (\ .117 0. 117 1).00 0.29 0.29 
8115 31, D70cr83 21:26 1063 50 1 10 rz 3608 59112.38 0.00 0.55 0.55 0.00 0.31, 0.3'1 
8116 31, 070C18323:16 1066 50 1 10 IZ 3300 S1135.10 0.00 0.30 0.30 0.00 0.18 O. 18 
8117 311 G80C183 2: 36 1071 51) 1 10 CIf 2992 ',927.82 0.00 5.35 5.35 0.00 3.25 3.25 
8 118 311 080CT83 3:51 1133 50 1 5 CIf 1716 2826.25 (J.OO 1.17 1.17 0.00 0.71 0.71 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK CODE 01) 17 
fiSH CATCII AND DINSllY DATA fOR 6.2 NUlH IIIGIl HltiE lHAHL 

AND 3 /-IUEf{ BEAI·, TBAHL, 
USE CODE 1 SAMPI.ES. 

Ol3SIAXON DATE TINE SAMPLE GEAR HEEK DURATION REGION TOH_AREA VOLUME A() __ YOY AD_YR_OI AD_lOIAI VD_YOY VD._YB_Ot. VD_JOIAL 

8119 311 080GT83 I,: 33 11311 50 1 10 Gil 3696 6087.31 0.00 0.21 0.27 0.00 0.16 0.16 
850 311 080GI83 22:22 11110 50 1 5 Cil 1760 2898.72 0.00 0.57 . 0.57 0.00 0.311 0.311 
851 311 170C183 20;29 2 50 2 10 Cil 3

'
132 5652.50 0.00 0.29 0.29 o.O!) 0.18 O. HI 

852 311 170CI83 22: '19 6 50 2 10 Ctt 3872 6377.18 0.00 0.26 0.26 0.00 0.16 0.16 
853 311 180CI83 19:08 12 50 2 5 CII 2112 31178.116 0.00 1.112 1. ',2 0.00 0.86 0.86 
8511 311 180CI83 19:26 13 50 2 5 CII 2200 3623. ,,0 0.00 2.73 2. 'l3 0.00 1. 66 1. 66 
855 311 180C 183 21: 111 17 50 2 10 TZ 3520 5797. 114 0.00 2.27 2.27 0.00 1. 38 1. 38 
856 311 180CI83 22: 13 19 50 2 10 IZ 3256 5362.63 0.00 0.92 0.92 0.00 0.56 n.56 
857 311 180GT83 23:21 22 50 2 10 lZ 35611 5869.91 0.00 0.28 0.28 0.00 O. 1'1 0.17 
858 311 180CI83 23:45 11117 50 2 5 IZ 1801, 2971.19 0.00 1.11 1.11 0.00 0.67 0.6-1 
859 311 190C[83 21:50 1\52 50 2 5 YK 1320 21111.01, 0.00 0.76 0.16 0.00 0.116 n.116 
860 311 190CT83 22:39 1192 50 2 5 1Z 1892 3116.12 0.00 0.53 0.53 0.00 0.32 0.32 
861 311 190C[83 22:58 1193 50 2 10 IZ 3652 60111. BI, 0.00 0.55 0.55 0.00 0.33 0.33 
862 35 060CT83 19:21 101,3 50 1 10 1Z 3036 5000.29 0.00 6.92 6.92 0.00 11.20 11.20 
863 35 060GI83 19:52 101111 50 I 5 "fZ 15,,0 2536.38 0.00 77.27 77.27 0.00 ,,6.92 116.92 
8611 35 060C183 20:22 10115 50 1 5 IZ 11,96 21163.91 0.00 18.72 18.72 0.00 11.36 11.36 
865 35 060CI83 20:38 101,6 50 I 10 IZ 3121, 511'5.23 0.00 6.08 6.08 0.00 3.69 3.69 
866 35 060cr8321:21 10117 50 1 5 1Z 15811 2608.85 0.00 7.58 7.58 0.00 11.60 11.60 
867 35 060C183 21:39 101,8 50 1 10 IZ 31211 51 1'5.23 o.on 2.88 2.88 0.00 I. 75 1. 75 
868 35 060G183 22:23 10119 50 1 5 lZ 1936 3188.59 o.O() 7.75 7.75 0.00 11.70 11.70 
869 35 060cr 83 22: 116 1050 50 1 10 lZ 3311'1 5507.57 0.00 8.67 8.67 0.(1) 5.2"7 5.27 
870 35 060C183 23:10 1051 50 1 10 IZ 34.32 5652.50 0.00 6.111 6.111 f). Of) 3.89 3.89 
871 35 060CT83 23: 112 1052 50 1 5 TZ 18'18 30"3.66 0.00 II. 67 'I. 6 I 0.00 2.96 2.96 
872 35 070Cl83 0:21 1053 50 1 10 lZ 11221, 6956.93 O.Of) 13.02 13.02 0.00 7.91 7.91 
813 35 070C183 1:22 105S 50 1 10 1Z 3212 5290.16 n.oo 20.21, 20.21, 0.00 12.29 12.29 
8711 35 070CI83 2:01 1056 50 1 10 IZ 3300 51135. JO (). 30 31.52 31.B2 O. 18 19.13 19.32 
875 35 070CT83 3: 13 1057 50 I 5 1Z 15811 2608.85 0.00 11.36 11.36 0.00 6.90 6.90 
876 35 070CT83 3:53 1058 50 I 5 IZ 1716 2826.25 2.91 65.85 68.,{6 1.71 39.98 '11.75 
877 35 070CI83 II: 22 1059 50 1 5 IZ 1581, 2608.85 0.00 311.09 31,.09 o.(JO 20.10 20.10 
878 35 070cr83 I,: 39 1060 50 1 5 TZ 11152 2391.11'1 1. 38 111.77 119.15 0.811 71.50 72.3 1, 
819 35 070CI83 5:02 1061 50 1 10 IZ 211611 1,058.21 0.81 8.52 9.33 0. 119 5. 17 5.67 
880 35 070C183 5:30 1062 50 1 10 lZ 26110 113118.08 0.00 ".55 '1.55 0.00 2.76 2.76 
881 35 070CI83 21:26 1063 50 I 10 IZ 3608 59112.38 1.39 116.01 117.39 0.811 27.93 28.78 
882 35 070GT8322;16 10611 50 1 10 TZ 33111, 5507.57 0.00 129.19 129. 19 0.00 7B.II'1 78. 1111 
883 35 070CI83 22:53 1065 50 1 5 lZ 1612 2753.78 0.60 1,5. 115 1/6.05 0.36 27.60 27.96 
881, 35 070C18323:16 1066 50 1 10 IZ 3300 5435.10 2.112 82.'13 85.15 1.117 50.23 51.70 
885 35 080CI83 0:08 1067 SO 1 5 IZ 1892 3116.12 7. 1'0 133.72 JIll. 12 11. 1,9 81. 19 85.68 
886 35 080CI83 0: 32 1068 SO 1 5 lZ 15,,0 2536.38 5.19 134.112 139.61 3.15 81. 61 811.77 
887 35 080C183 1:10 1069 50 1 5 IZ 1801, 2971.19 11.99 106.98 111. 97 3.03 611.96 67.99 
888 35 080GI83 1: 33 1070 50 1 10 lZ 11092 6739.52 0.119 113. '{II '1 1'.23 0.30 26.56 26.86 
889 35 080Cf83 2: 36 1071 50 1 10 CII 2992 11927.82 11.68 131. 35 136.03 2.81, 79.75 82.59 
890 35 080C183 3:51 1133 50 I 5 CII 1716 2826.25 15. 15 120.63 135. -IS 9.20 73.211 82.101 
891 35 080C183 'I; 33 1131, 50 I 10 Gil 3696 6087.31 3.25 58.17 61.112 1. 97 35.32 37.29 
892 35 080C18320:16 1135 50 I 5 CII 1760 2898.72 0.00 102.811 102.81, 0.00 62.1111 62.1", 
893 35 080C183 20; 1,5 1136 50 1 10 ell 37811 6232.25 0.00 82.98 82.98 0.00 50.3H 50.38 
8911 35 080G[83 21: 11 1137 50 1 10 CII 37110 6159.78 0.00 68.115 68. 115 o.on 111.56 "1.56 
895 35 OBOC 183 21: 'p, 1138 50 1 5 CII 18118 30113.66 f).OO 511.65 511.65 O.DO 33. Hl 33.18 
896 35 080C183 22:03 1139 50 I 5 Gil 1936 3188.59 1. (l3 H.19 38.22 0.63 22.58 23.21 
897 35 080e III 3 22: 22 11 110 50 1 5 Gil 1760 2898.72 0.57 91,. H9 95. 115 0.31, 57.61 57.96 
898 35 080Cl83 23:03 11111 50 1 10 Gil 3300 5,,35. 10 0.30 72.112 72.73 (J. 18 ,,3.97 '111.16 
899 35 080CT83 23:21, 111,2 50 1 5 CII 1760 2898.12 0.00 35.60 35.80 0.00 21.n 21.73 
900 35 G80Gl83 23: '12 111,3 50 I 10 CII 3388 5580.011 o.on 55.19 55.19 0.00 33. ~.d 33.51 
901 35 090GI83 0: 15 111111 50 I 10 CII 35611 5869.91 0.00 115. 115 115. 115 0.00 27.60 27.60 



oCfoOEn 1983 GEAR COMPARISON STUDY (TASK CODE 01) 18 
fiSH CA1CII AND DENSITY DAlA rOR 6.2 1·1U£1\ IIIGIl RISE IHAY/1. 

AND 3 MElfH BEAI1 IHAHI.. 
USE CODE 1 SAMPLES. 

0(35 TAXON DATE TINE SAIWLE GEAR HEEK DURATION HEGION TOH .. AREA VOlUNE AD.JOY AD_YB_OL AD_IOIAI VD . .Y0Y VD .. YH.OL VD_ . .TOTAI. 

902 35 090G183 0:43 11115 50 1 10 CII 3'132 5652.50 0.29 '17.'19 117.79 0.18 28.8'1 29.01 
903 35 090CT83 1: 09 11116 50 1 5 CII 1672 2753.78 0.00 59.21 59.21 o.no 35.95 35.95 
904 35 170CI83 20:29 2 50 2 10 CII 31132 5652.50 1).00 76.63 76.63 0.00 '16.53 '16.53 
905 35 170CI83 20:51 3 50 2 5 CII 18011 2971.19 0.00 61. 53 61.53 0.00 37.36 37.36 
906 35 nOG18321:55 II 50 2 5 Gil 18118 30113.66 0.00 119.78 49.78 0.00 30.23 30.23 
907 35 170CI83 22:10 5 50 2 5 CII 1936 3188.59 0.00 117.00 '17.00. 0.00 28.511 28.511 
908 35 170G183 22: 119 6 50 2 10 Gil 3872 6377.18 0.00 39.00 39.00 0.00 23.68 23.68 
909 35 170GI83 23:09 7 50 2 10 CII 3828 63011.12 0.00 69. 119 69. 119 0.00 112.19 112.19 
910 35 180CI83 0: 10 8 50 2 10 Gil 35611 5869.91 0.00 58.36 58.36 0.00 35. 113 35. 113 
911 35 180G183 0: 36 9 50 2 10 Gil 3256 5362.63 0.00 28.87 28.87 0.00 17.53 17.53 
912 35 180GT83 1: 011 10 50 2 5 CII 1760 2898.72 0.00 68. '/5 68.75 0.00 111.711 111.711 
913 35 180el83 1: 29 11 50 2 5 CII 1892 3116.12 0.00 33.83 33.83 0.00 20.511 20.511 
9111 35 180el83 19:08 12 50 2 5 CII 2112 31178.116 o. /17 22.25 22.73 0.29 13.51 13.80 
915 35 180G183 19:26 13 50 2 5 ell 2200 3623.110 0.00 115.91 115.91 0.00 27.81 27.87 
916 35 180C183 20:31 15 50 2 10 ell 3388 5580.04 0.30 61.69 61.98 0.18 31.115 31.63 
917 35 180GI83 20:5'1 16 50 2 5 Gli 1672 2753.78 2.39 61.60 61&.00 1.115 37.110 38.86 
918 35 180e18321:14 17 50 2 10 TZ 3520 5797.'1

'
1 1 . 111 711. 15 75.28 0.69 '15.02 115.71 

919 35 180CI83 21: 58 18 50 2 5 IZ 1936 3188.59 2.58 78.00 80.58 1. 57 111.36 /18.92 
920 35 180e18322:13 19 50 2 10 fZ 3256 5362.63 0.61 31.02 31.63 0.37 18.83 19.21 
921 35 180el83 22:38 20 50 2 5 1Z 1716 2826.25 0.00 36.13 36. 13 0.00 21.911 21.911 
922 35 18uLI83 23:02 21 50 2 10 IZ /1180 68811.116 0.211 110.67 110.91 0.15 211.69 211.811 
923 35 180er83 23:21 22 50 2 10 IZ 35611 5869.91 1. 12 67.62 68.711 0.68 /11.06 111.711 
9211 35 180e 1 83 23: /15 11117 50 2 5 1Z 18011 2971.19 (J.OO 26.05 26.05 0.00 15.82 15.82 
925 35 190e I 83 19: 111 11118 50 2 10 YK 2596 4275.61 0.00 12.33 12.33 0.00 7.118 7. 118 
926 35 190C18320:32 1151 50 2 10 YK 2728 111193.02 0.00 17.23 17.23 0.00 10.'16 10.116 
927 35 190CI83 21: 15 1150 50 2 10 YK 2860 /1110.112 0.00 19.93 19.93 0.00 12. 10 12.10 
928 35 190C18321:50 1152 50 2 5 YI( 1320 21711.011 0.00 9.85 9.85 0.00 5.98 5.98 
929 35 190el83 22:39 1192 50 2 5 lZ 1892 3116.12 0.00 10.57 10.57 0.00 6.112 6.112 
930 35 190C183 22:58 1193 50 2 10 IZ 3652 60 Ill. 8 11 0.00 5.75 5.75 o.on 3. 119 3. 119 
931 35 190e183 23:21 11911 50 2 10 lZ 3256 5362.63 0.00 30.111 30.111 0.00 18.116 18.116 
932 35 200Cf83 0:01 1195 50 2 5 1Z 1276 2101.57 0.00 25.65 26.65 0.00 16.18 16.18 
93:1 35 200CI83 1: 20 1196 50 2 10 lZ 2288 3"168.311 2.19 107.52 109.70 1.33 65.28 66.61 
93 11 35 200e·183 2:03 1197 50 2 5 TZ 1188 1956.61. '1.21 91 •. 28 98. 118 2.56 57.211 59.80 
935 35 200CI83 2:23 1198 50 2 10 IZ 2128 11 1193.02 2.93 109.60 112.511 1. 78 66.55 68.33 
936 35 2()Oe183 19:23 1172 50 2 10 lZ 3828 63011.72 6.53 120.69 127.22 3.97 73.28 77 .211 
937 35 200Cl83 20:01 1173 50 2 10 "tZ 331111 5501.5-{ 0.00 1-{ . 911 17.911 0.00 10.89 10.89 
938 35 200cr83 20:33 11711 50 2 5 lZ ]1152 2391.1111 0.69 8.95 9.611 0.1.2 5. 1•

'
1 5.85 

939 35 200CI83 20:53 1115 50 2 10 1Z 3256 5362.63 0.00 26. 11 26. 11 0.00 15. !15 15.85 
9110 35 2()Oe183 21:21 1176 50 2 5 IZ 11152 2391.'1'1 '1.82 116.111 50.96 2.93 28.02 30.911 
9111 35 2()OCT83 21: 311 /177 50 2 5 TZ 11152 2391.'1'1 11.82 163.22 168.011 2.93 99.10 102.03 
9112 35 200CI83 21:58 1178 50 2 5 1Z 18'18 3011:1.66 0.00 119.05 119.05 0.00 72.28 72.28 
9113 39 070eT83 1 :22 1055 50 1 10 IZ 3212 5290.16 0.00 0.31 0.31 0.00 0.19 0.19 
91111 39 080el83 23:211 11112 50 1 5 ell 1760 2898.72 0.00 0.57 0.5"/ 0.00 O. ~l'l 0.311 
9115 39 laocr83 23:21 22 50 2 10 12 35611 5869.91 0.00 0.28 0.28 0.00 0.11 0.17 
9116 39 190CI83 20:32 1151 50 2 10 YK 2728 '1 1193.02 0.37 0.37 0.73 0.22 O. ;?2 0.115 
9117 /12 oaOCI83 20: 16 1135 50 1 5 Gil 1760 2898.72 0.00 0.57 0.57 0.00 0.3 11 0.311 
9118 /12 090Cf83 0:113 11115 50 1 10 ell 31132 5652.50 0.00 0.29 0.29 0.00 0.1!l 0.18 
9119 '12 090CI83 1: 09 1146 50 1 5 CII 1672 2753.78 0.00 1. 20 1.20 0.00 o.n 0.73 
950 /12 180CI83 21:58 18 50 2 5 12 1936 3188.59 0.00 1.03 1.03 0.00 0.63 0.63 
951 /15 060el83 19:52 101111 50 1 5 rz 15110 2~)36. 38 3.90 0.00 3.90 2.3'/ 0.00 2.37 
952 /15 060CI83 20:22 10115 50 1 5 TZ 11196 21163.91 3.311 0.00 3.311 2.03 0.00 2.03 
953 115 060C183 20:38 10116 50 1 10 IZ 3121. 51115.23 1.92 0.00 1. 92 1.17 0.00 1.17 
9511 /15 060e183 21:21 10117 50 1 5 IZ 15811 2608.85 1. 89 0.00 1. B9 1. 15 0.00 1. 15 



ocrOBER 1983 GEAR COMPARISON STUDY (TASK CODE 01) 19 
flSIl CATCII AND DENSITY DATA FOR 6.2 !-tUff< II I Gil RISE IHAHL 

AND 3 MEIER BEAM TRAHL. 
USE CODE 1 SAMPLES. 

OBS TAXON Dkl E TIME SAI-tI'LE GEAR HEEK DURATION REGION TOH __ AHEA VOlUl1E AD_YOY AD,_YR,_OL AD,IOIAI VD __ YOY VO __ YR"Ol VD_TOTAL 

9';5 115 060C183 21:39 1(")118 50 1 10 IZ 31211 51115.23 3.811 0 3.1111 2. B () 2. B 
956 115 060G183 22:23 10119 50 1 5 lZ 1936 3188.59 2.0/ 0 2.U7 1. 25 0 1. 25 
957 115 (l60CI8322:

'
16 1050 50 1 10 IZ B'I'I 5507.57 3.29 0 3.29 2.00 0 2.00 

958 1,5 060CT8323:10 1051 50 1 10 rz 31132 5652.50 2.62 ° 2.62 1. 59 0 1.59 
959 115 060Gl83 23: 112 1052 50 1 5 TZ 18118 3043.66 3.79 0 3.79 2.30 0 2.30 
960 115 070Cl83 0;21 1053 50 1 10 lZ 112211 6956.93 11.26 0 11.26 2.59 0 2.59 
961 115 070GT83 1: 22 1055 50 1 10 1Z 3212 5290.16 11. 83 0 11.83 7.18 0 7.18 
962 115 070C183 2:01 1056 50 I 10 lZ 3300 51135. 10 26.36 0 26.36 16.01 0 16.01 
963 115 070GI83 3: 13 1057 50 1 5 1Z 15811 2608.85 8.811 0 8.811 5.3-' 0 5.37 
9611 ',5 070C183 3:53 1058 50 1 5 lZ 1716 2826.25 1.17 0 1. 17 0.71 0 0.71 
965 115 010GI83 4:22 1059 50 1 5 1Z 1581, 2608.85 3.16 0 3.16 1.92 0 1.92 
966 '15 070GT83 5:30 1062 50 1 10 IZ 26110 '13118.08 1. 89 0 1. 89 I. 15 0 1. 15 
967 115 070C18322:16 1064 50 1 10 lZ 331111 5507.57 2.69 0 2.69 1.63 0 1. 63 
968 115 070Gl83 22:53 1065 50 1 5 lZ 1672 2753.78 3.59 0 3.59 2.18 0 2.18 
969 115 010C18323:16 1066 50 1 10 TZ 3300 51135. 10 1. 21 0 1. 21 O. ]11 0 0.11, 
970 115 080Cl83 0:08 \067 50 1 5 rz 1892 3116.12 1.06 0 1. 06 0.611 0 0.611 
911 115 080GI83 0: 32 1068 50 1 5 1Z 15110 2536.38 1. 95 0 1. 95 1.18 0 1. 18 
972 115 080CT83 1: 10 1069 50 1 5 lZ 18011 2971.19 2.77 0 2.77 1. 68 0 1.68 
973 115 080el83 1: 33 1070 50 1 10 rz 11092 6739.52 2.69 0 2.69 1. 63 0 1. 63 
9711 '15 080Cl83 2:36 1071 50 1 10 CII 2992 11927.82 1. 67 I) 1.67 1. 01 0 1. 01 
975 liS 080e183 3: 51 1133 50 1 5 CII 1716 2826.25 0.58 0 0.58 0.35 () 0.35 
976 ',5 080Gl83 4:33 1134 50 1 10 ell 3696 6087.31 0.27 0 0.27 0.16 0 0.16 
977 115 080cr83 20:115 1136 50 1 10 CII 37811 6232.25 2.11 0 2. 11 1 . ;~8 0 1.28 
978 "5 (J80G183 21: II 1137 50 1 10 Gil 37110 6159.78 1.07 0 1 . () 1 0.65 0 0.65 
979 '15 080CT83 21: 11I1 1138 50 1 5 CII 18118 30113.66 2.16 0 2.16 1. 31 0 1. 31 
980 liS 080e-'83 22: 03 1139 50 1 5 Gil 1936 3188.59 2.58 0 2.58 I. 51 0 I. 51 
981 115 080GT83 22:22 11110 50 1 5 CII 1760 2898.72 2.27 0 2.27 1. 38 0 1. 38 
982 115 (J80G183 23:03 I JIll 50 1 10 Gil 3300 51135.10 1 . (l2 0 1. 82 1.10 0 I. to 
983 115 080CI83 23:211 1 JlI2 50 1 5 CII 1760 2898.72 2.27 0 2.27 1. 38 0 1. 38 
9811 115 080CT83 23: 112 11113 50 I 10 ell 3388 5580.011 'I. 13 0 II. 13 2.51 0 2.51 
985 115 090CI83 0: 15 1 JlIII 50 1 10 Gil 35611 5869.91 3.65 0 3.65 2.21 0 2.21 
986 115 090G183 0: 113 11115 50 1 10 CII 31132 5652.50 3.21 0 3.21 1.95 0 1.95 
987 "5 090GI83 1: 09 11116 50 1 5 Gil 1672 2753.78 0.60 0 0.60 0.36 0 0.36 
988 115 170Gl83 20:29 2 50 2 10 Gil 31132 5652.50 0.58 0 0.58 0.35 0 0.35 
989 115 llocr8321:55 II 50 2 5 Gil 18118 30113.66 0.511 0 0.511 0.33 0 0.33 
990 115 170G183 22: 10 5 50 2 5 Gil 1936 3188.59 0.52 0 0.52 0.31 0 0.31 
991 115 nOG183 22:119 6 50 2 10 CII 3872 6377.18 2.32 0 2.32 1 . III 0 1 . ,,1 
992 115 170GT8323:09 7 50 2 10 Gil 3828 630'1.72 1.011 0 1. Oil 0.63 0 0.63 
993 115 180GI83 0: to 8 50 2 10 CII 35611 5869.91 1.110 0 1.110 0.85 () 0.85 
99

" 
liS 180GI83 0: 36 9 50 2 10 Gil 3256 5362.63 2.15 0 2. 15 J. 31 0 1. 31 

995 115 180G183 1: OIl 10 50 2 5 Gil 1760 2898.72 1.70 0 1. 70 1. 03 0 1. 03 
996 'IS 180GI83 1: 29 11 50 2 5 Gil 1892 3116.12 3.17 0 3.17 1. 93 0 1. 93 
997 115 180GT83 19:08 12 50 2 5 Gil 2112 31178.1,6 0.95 0 0.95 0.57 0 0.57 
998 45 180GT83 19:26 13 50 2 5 CII 2200 3623.110 6.36 0 6.36 3.86 () 3.86 
999 115 180CI83 20:31 15 50 2 10 Gil 3388 5580.01, 5.31 0 5.31 3.23 0 3.23 

1000 115 180GI83 20: 511 16 50 2 5 Gil 1672 2753.78 2.39 0 2.39 1.115 0 1. '15 
1001 115 180CT83 21: 111 17 50 2 10 TZ 3520 5797.1"1 1 . ,,2 0 1 . '12 0.86 0 0.86 
1002 115 180GI83 21:58 18 50 2 5 lZ 1936 3188.59 3.10 0 3.10 1. 88 0 1. 88 
1003 115 180G18322:13 19 50 2 10 IZ 3256 5362.63 1.5 /, 0 1.511 0.93 0 0.93 
IlH) II 115 180C183 22:38 20 50 2 5 IZ 1716 2826.25 11.08 0 11.08 2.118 0 2.118 
1005 '15 180CI83 23:02 21 50 2 10 lZ '1180 68811.116 2.87 0 2.87 1. i" 0 1 . 71, 
1006 ',5 180G183 23:21 22 50 2 10 IZ 35611 5869.91 5.89 0 5.89 3.58 0 3.58 
1007 115 180GI83 23: 1'5 11117 50 2 5 lZ 18011 2971.19 3.88 0 3.88 2.36 () 2.36 



OCTOBER 1983 GEAR COI1I'ARISON STUDY (TASI, COOl 01) 20 
F ISII CATCH AND DENSITY DAIA fOR 6.2 M£fEH IIiGIi RISE IHAHL. 

AND 3 ME1ER BEAM TRAHL. 
USE COOE I SAMPLES. 

OBS TAXON DATE T I ME SAI1PLE GEAR H[EK DUHAT I ON REG I ON 10~CAHEA VOUJNE AD_YOY AD __ YR_OL AD_TOTAL VD_YOY VI) YH Ot VD __ TOTAL 

1008 115 190CT83 19: 111 11 118 50 2 10 YK 2596 11275.61 3.08 0.00 3.08 1.B7 0.00 I. 87 
1009 1,5 190CI83 20:32 1151 50 2 10 YK 2728 111193.02 2.93 0.00 2.93 I. 78 0.00 I. 78 
1010 115 190C18321:15 1150 50 2 10 YK 2860 11710. 112 2.80 0.00 2.80 I. 70 0.00 I. 70 
1 () 11 ,,5 190CI8321:50 1152 50 2 5 YK 1320 2171'.01, 3.03 0.00 3.03 1.81, 0.00 1.81, 

1012 '15 190CT83 22:39 1192 50 2 5 TZ 1892 3116.12 7.93 0.00 7.93 1 •. 81 0.00 11.81 
10 13 115 190C183 22:58 1193 50 2 10 lZ 3652 601 1'.811 20.51, 0.00 20.51, 12.111 0.00 12.'''7 
10 jI, ,,5 190G183 23:21 1194 50 2 10 lZ 3256 5362.63 16.89 0.00 16.89 10.26 0.00 10.26 
1015 1,5 200CT83 0:01 1195 50 2 5 TZ 1276 2101.57 21.16 0.00 21. 16 12.85 0.00 12.85 
1016 115 200CI83 1:20 1196 50 2 10 IZ 2288 3168.31, 2.62 0.00 2.62 1. 59 0.00 1. 59 
1017 115 200CI83 2:03 1197 50 2 5 TZ 1188 1956.61, 7.58 0.00 7.58 '1.60 0.00 11.60 
1018 1,5 200CI83 2:23 1198 50 2 10 TZ 2128 111193.02 7.33 0.00 7.33 11. 115 0.00 1,.115 
1019 115 2()OCT83 19:23 1172 50 2 10 TZ 3828 63011.72 3.66 0.00 3.66 2.22 0.00 2.22 
1020 1,5 200CI83 20:33 11711 50 2 5 TZ 1,,52 2391. 1,1, I,. 13 0.00 I,. 13 2.51 0.00 2.51 
1021 115 200CI83 20:53 1175 50 2 10 lZ 3256 5362.63 2.16 0.00 2.76 1. 68 0.00 1. 68 
1022 ,,5 200C183 21:21 1176 50 2 5 rz 11152 2391.11'1 1. 38 0.00 1. 38 0.81, 0.00 0.81, 
1023 1,5 200CT83 21:34 1177 50 2 5 TZ ]1,52 2391.1,11 2.'15 0.00 2. '15 1. 61 0.00 1. 6'1 
10211 66 060CT83 19:21 1043 50 1 10 lZ 3036 5000.29 0.00 0.66 0.66 0.00 0.110 0.110 
1025 72 060CI83 23: 10 1051 50 1 10 lZ 31,32 5652.50 0.29 0.00 0.29 ().lU 0.00 (). 18 
1026 72 070CT8321:26 1063 50 1 10 lZ 3608 591'2.3U 0.28 0.00 0.28 0.17 0.00 0.17 
1027 72 OlOCI83 23: 16 1066 50 1 10 TZ 3300 51135. to 0.00 0.30 0.30 0.00 0.18 0.18 
1028 72 080CT83 2:36 1071 50 1 10 CII 2992 1192'1.82 0.00 0.33 0.33 0.00 0.20 0.20 
1029 72 180CI83 22: 13 19 50 2 10 TZ 3256 5362.63 0.00 0.31 (J.31 O.Ot) 0.19 0.19 
1030 72 190CI83 20:32 1151 50 2 10 YK 2728 11 1193.02 1.10 0.73 1. 83 0.6-1 0. 115 1.11 
1031 72 190CI83 21:50 1152 50 2 5 YK 1320 21711.01/ 0.00 0.76 o. 'l6 1).00 0.116 0. 116 
1032 72 190Cl83 22:39 1192 50 2 5 TZ 1892 3116.12 0.00 0.53 0.53 0.00 O.3? 0.32 
1033 72 190CI83 22:58 1193 50 2 10 IZ 3652 601 11.811 0.00 1.10 1.10 0.00 0.6'1 0.6'1 
1034 72 190GI83 23:21 11911 50 2 10 IZ 3256 5362.63 0.00 0.31 0.31 0.00 0.19 0.19 
1035 72 200Cl83 2:23 1198 50 2 10 TZ 2728 111'93.02 0.00 0.37 0.31 n.oo 0.22 0.22 
1036 72 200CI83 19:23 1172 50 2 10 IZ 3828 63011.72 0.00 0.52 0.52 0.00 n.32 0.32 
1037 72 200C18321:21 1176 50 2 5 TZ 11,52 2391.'1'1 0.00 0.69 0.69 0.00 0. 112 0. 112 
1038 80 060CI83 20:38 10116 50 1 10 lZ 31211 51115.23 0.00 0.32 0.32 n.llo 0.19 0.19 
1039 80 060CT83 21 :21 10117 50 I 5 IZ 15811 2608.85 0.00 I. 89 1. 89 0.00 1. 15 1. 15 
10110 80 060CT83 21:39 101,8 50 1 10 TZ 31211 511'5.23 0.00 0.32 0.32 0.00 0.19 0.19 
10111 80 OGOCT83 23:

'
,2 1052 50 1 5 IZ 18118 301'3.66 0.00 0.54 0.511 0.00 11.33 0.33 

10112 80 070CI83 2:01 1056 50 1 10 IZ 3300 51135.10 0.00 0.91 0.91 (l.OO 0.55 0.55 
10113 80 ()70C183 5:02 1061 50 1 10 IZ 21,611 11058.21 0.00 1. 22 1. 22 0.00 0.711 0.711 
101,1, 80 180C18322:13 19 50 2 10 TZ 3256 5362.63 0.00 0.31 0.31 0.00 0.19 0.19 
10115 80 200CI83 20:53 11 75 50 2 10 TZ 3256 5362.63 0.00 0.31 0.31 0.00 0.19 0.19 
101,6 106 060C183 23: 10 1051 50 1 10 IZ 31132 5652.50 0.00 0.29 0.29 n.oo 0.18 0.18 
10117 106 (liOG183 3: 13 1057 50 1 5 lZ 15811 2608.85 0.00 0.63 0.63 11.00 0.38 0.38 
101,8 106 070C18323:16 1066 50 1 10 rz 3300 51135.10 0.00 ().30 0.30 0.00 0.113 0.18 
10119 106 nOGI83 20:51 3 50 2 5 CII 18011 2971.19 0.00 0.55 0.55 0.00 O. 311 0.311 
1050 106 180C183 19:26 13 50 2 5 CII 2200 3623.110 n.oo 0.91 0.91 0.00 0.55 0.55 
1051 106 180Cl83 20:31 15 50 2 10 CII 3388 5580.011 n.oo 0.30 () . 30 0.00 0.18 0.18 
1052 106 lBOC183 23:02 21 50 2 10 TZ 11180 68811. 1,6 O.on 0.21, 0.21, 0.00 (). 15 0.15 
1053 106 190CT83 23:21 1191, 50 2 10 TZ 3256 5362.63 0.00 0.31 0.31 0.00 0.19 0.19 
10511 106 200CI83 19:23 1172 50 2 10 IZ 3828 6301,.72 0.00 0.26 0.26 (l.oo 0.16 o. 16 
1055 llO 060CT83 19:21 101,3 50 1 10 -.z 3036 5000.29 1. 98 0.00 1. 9U 1. 20 0.00 1. 20 
1056 110 060C183 20:22 10115 50 1 5 IZ 11196 21163.91 0.6'1 0.00 0.6-1 0.111 0.00 0.111 
1057 110 060CT83 22:23 10119 50 1 5 lZ 1936 3188.59 1. 03 0.00 1.03 0.63 0.00 0.63 
1058 110 060CT83 22:116 1050 50 1 10 IZ 331,11 5507.57 1.50 0.00 1. 50 0.91 0.00 0.91 
1059 110 060C183 23: 10 1051 50 1 10 rz 31132 5652.50 0.58 0.00 0.58 0.35 O.II() 0.35 
1060 110 070CT83 0:21 1053 50 1 10 TZ 11221, 6956.93 0.21, 0.00 0.21, 0.111 0.00 O. 111 



OCTOBER 1983 GfAR COMPARISON STUDY (TASK COOl 01) 21 
f I SII CATCII AND DlNS I TY OA I A fOR 6.2 11(1 m III Gil IU SE I HAI/L 

AND 3 r~f I Ell BEAN WAHL, 
USE CODE 1 SAMPLES. 

OBS TAXON DAI [ liME SAMPLE GEAR HfEK DURAl ION REGION TOH_ARlA VOLUME AD_YOY AD_YHJlL AD_.·fOTAI VD_ 'lOY VD. YH.OL YD ... I OTAL 

1061 110 070CI83 2:01 1056 50 1 10 Tl 3300 51135.10 0.91 0.00 0.91 o. ~)5 0.00 0.55 
1062 110 070CT83 3:53 1058 50 1 5 1Z 1716 2826.25 2.33 0.00 2.33 1. '12 0.00 1.112 
1063 110 070CI83 lj:39 1060 50 I 5 lZ 11152 2391.1111 0.69 n.oo 0.69 0.112 o.on 0.112 
106'1 110 080CI83 2:36 1071 50 1 10 CII 2992 '1927.82 O.B 0.00 0.33 0.20 0.00 0.20 
1065 1 i 0 080C 183 23: 211 11112 50 1 5 ell 1760 2898.72 1 . 111 0.00 1 . 111 0.69 0.00 0.69 
1066 lID 190C183 22:39 1192 50 2 5 1Z 1892 3116.12 1. 06 0.00 1.06 0.611 0.00 0.611 
1067 110 190C183 22:58 1193 50 2 10 12 3652 60111.811 2.19 0.27 2.1/6 1.3J 0.17 1.50 
1068 110 190C183 23:21 11911 50 2 10 1Z 3256 5362.63 0.92 0.00 0.92 0.% 0.00 0.56 
1069 131 060C183 19:21 10/13 50 1 10 TZ 3036 5000.29 0.00 0.33 0.33 0.00 0.20 0.20 
1070 131 n6oCI83 20:38 J()l16 50 1 10 lZ 312lj 5 ]/15.23 0.00 0.32 0.32 0.00 0.19 0.19 





OCTOBfH 1983 GEAR COHPAHISON STUDY (TASK~GD 01) 
STRIPEI) BASS (fAXON=30) AND HIlIH PEHCII(TAXON=35) I ENGIII DATA 
fOR 3M BEAM 'RAHL (GEAR=18) AND 6.2M ",m'-R'SE TRAHL (GEAR=50) 

OBS TAXON DATE TIME SAMPLE GEAR RIV ___ MII E REGION UNGlIt 

1 30 (lIIOC183 22:25 1075 18 27 lZ 170 
2 30 0110CT83 23:00 1076 18 28 TZ 157 
3 30 050CT83 1 : 15 1019 18 29 lZ 80 
4 30 050CI83 1: 15 1079 18 29 IZ 80 
5 30 050C183 1: 15 1079 18 29 lZ 82 
6 30 050C183 1: 15 1079 18 29 IZ 85 
7 30 050C183 1: 15 1079 18 29 lZ 85 
8 30 050C183 1: 15 1079 18 29 IZ 85 
9 30 050CT83 1: 15 1079 18 29 lZ 85 

10 30 050C183 1:15 1019 18 29 IZ 86 
11 30 050CT83 1: 15 1079 18 29 lZ 87 
12 30 050CI83 1: 15 1079 18 29 lZ 90 
13 30 050C183 1: 15 1079 18 29 TZ 91 
14 30 050CI83 1: 15 1079 18 29 IZ 911 
15 30 050CT83 1: 15 1079 18 29 IZ 911 
16 30 050CI83 1:15 1079 18 29 lZ 95 
17 30 050CI83 1: 15 1019 18 29 IZ 95 
18 30 050C183 1: 15 1079 18 29 lZ 96 
19 30 050CI83 1: 15 1079 18 29 lZ 99 
20 30 050C183 1; 15 1079 18 29 lZ 100 
21 30 050C183 1 : 15 1079 18 29 lZ 102 
22 30 050C183 1 : 15 1079 18 29 IZ 102 
23 30 050CI83 1: 15 1019 18 29 IZ 102 
24 30 050C183 1 : 15 1079 18 29 IZ 105 
25 30 050C183 1: 15 1079 18 29 IZ 106 
26 30 050C183 1: 15 1079 18 29 lZ 107 
27 30 050C183 1: 15 1079 18 29 IZ 109 
28 30 050CI83 I: 15 1079 18 29 lZ 110 
29 30 050C183 1: 15 1079 18 29 lZ 113 
30 30 050CI83 1: 15 1079 18 29 IZ 123 
31 30 050CI83 2:26 1080 18 29 lZ 80 
32 30 050Cl83 2:26 1080 18 29 IZ 85 
33 30 050CT83 2;26 1080 18 29 lZ 87 
311 30 050C183 2:26 1080 18 29 lZ 90 
35 30 OSOCT83 2:26 1080 18 29 lZ 95 
36 30 050C183 2:26 1080 18 29 lZ 96 
37 30 050C183 2:26 1080 18 29 lZ 97 
38 30 050C183 2:26 1080 18 29 lZ 99 
39 30 050CI83 2:26 1080 18 29 lZ 100 
'10 30 050CI83 2:26 1080 18 29 lZ 100 
111 30 050CI83 2:26 1080 18 29 IZ 100 
42 30 050CI83 2:26 1080 18 29 1Z 103 
113 30 050CI83 2;26 1080 18 29 lZ 107 
11'1 30 050C183 2:26 1080 18 29 IZ 108 
115 30 050CT83 2:26 1080 18 29 TZ 112 
116 30 050CI83 2:26 1080 18 29 IZ 139 
117 30 050CI83 3;011 1081 18 29 IZ 90 
118 30 050C183 3 :011 1081 18 29 lZ 110 
119 30 050C183 3: 011 1081 18 29 lZ 175 
50 30 060Cf83 20:22 1085 18 27 Il 226 
51 30 060C183 20:38 1086 18 27 lZ 108 
52 30 060CI83 20:38 1086 18 27 IZ 188 
53 30 060C183 21: 21 1087 18 28 rz 91 
51, 30 060CI83 21 :21 1087 18 28 lZ 93 



OClOBER 1983 GEAR COt1PAIHSOtl STUDY (lASK __ CD 01) 2 
STRIPfO BASS (IAXOtl=30) AND HIIIH- PLHCII(-IAXONcc35) UNGHI DATA 
fOn 3M BEAI-I lRAHL (GEAR~ 16) AND 6.211 III GIHU SE THAi'lL (GEAH=50) 

OBS TAXON DATE TIME SAI~I'IE GEAR IHV .. MIIE REGION I.ENGTII 

55 30 060CT83 21; 21 1087 18 28 lZ 95 
56 30 060C/83 21; 21 1087 18 28 rz 95 
57 30 060CT83 21 :21 108-( 18 28 /z 95 
58 30 060CT83 21: 21 1087 18 28 rz 111 
59 30 060CT83 21: 39 1088 18 28 /Z 78 
60 30 060CT83 21: 39 1088 18 28 TZ 85 
61 30 060CI83 21:39 1088 18 28 lZ 81 
62 30 060CTB3 21: 39 1088 18 28 lZ 90 
63 30 060CI83 21: 39 1088 18 28 TZ 95 
611 30 060CT83 21: 39 1088 18 28 lZ 95 
65 30 060CT83 21:39 1088 18 28 rz 97 
66 30 060C/83 2 I: 39 1088 18 28 lZ 105 
67 30 060CT83 21: 39 1088 18 28 TZ 112 
68 30 060CT83 21: 39 1088 18 28 1Z 150 
69 30 060CT83 21: 39 1088 18 28 TZ 178 
70 30 060Cl83 22;23 1089 18 29 lZ 90 
71 30 060CI83 22:23 1089 18 29 IZ 90 
72 30 060CT83 22:23 1089 18 29 IZ 115 
73 30 060CT83 22:23 1089 18 29 TZ 185 
74 30 060Cf83 22:116 1090 18 29 TZ 68 
75 30 060CT83 22:116 1090 18 29 lZ 78 
76 30 060CT83 22:46 1090 18 29 TZ 81 
77 30 060CT83 22:116 1090 18 29 lZ 81 
78 30 060CT83 22:116 1090 18 29 TZ 87 
79 30 060CI83 22:116 1090 18 29 "JZ 88 
80 30 060Cr83 22:116 1090 18 29 lZ 88 
81 30 06oCl83 22: 116 1090 ; 18 29 IZ 88 
82 30 060CT83 22:116 1090 18 29 1Z 89 
83 30 060C183 22:116 \090 18 29 lZ 90 
811 30 fJ60CT83 22:116 1090 18 29 lZ 90 
85 30 060CT83 22:116 1090 18 29 1Z 90 
86 30 060Cf83 22: 116 1090 18 29 lZ 90 
87 30 060CT83 22:116 1090 18 29 TZ 90 
88 30 060C183 22:116 1090 18 29 lZ 91 
89 30 060Cr83 22:116 1090 18 29 TZ 91 
90 30 060C183 22:116 1090 18 29 lZ 92 
91 30 060C183 22:1,6 to90 18 29 /Z 911 
92 30 060C183 22:116 1090 18 29 IZ 91, 
93 30 060C/83 22: 116 1090 18 29 lZ 95 
911 30 060C183 22:116 1090 18 29 lZ 96 
95 30 060C183 22:116 1090 18 29 lZ 96 
96 30 060CT83 22:116 1090 18 29 /Z 98 
97 30 06oCr83 22:1.J6 1090 18 29 IZ 98 
98 30 060CT83 22:116 1090 18 29 TZ 98 
99 30 060C/83 22:116 1090 18 29 TZ 98 

100 30 060C183 22:116 1090 18 29 IZ 100 
101 30 060Cl83 22:116 1090 18 29 IZ 100 
102 30 060C183 22: 116 1090 18 29 IZ 100 
103 30 060C183 22:116 1090 18 29 lZ 100 
1011 30 060CI83 22: 116 1090 18 29 rz 100 
105 30 060C183 22:116 1090 18 29 "/Z 100 
106 30 060Cr83 22: 116 1090 18 29 IZ 100 
107 30 060C183 22:116 \090 18 29 TZ 105 
108 30 060C/83 22:116 1090 18 29 rz 105 



OCTOBfR 1983 GfAR COMPARISON STUDY (TASK~CO 01) 3 
STRIPED BASS (TAXON=30) AND WIIIT£ PERCII(TAXON"'35) lfNGrtt DATA 
rOR 3N BEAl1 rRAWL (G[AH~18) AND 6.2N IIIGII-HIS[ lRAHL (GfAH=50) 

OBS TAXON DATE T 1/1E SAI1Pl.E GEAR RIV_I1ILE REGION I.ENGTII 

109 30 06oCT83 22;116 1090 18 29 TZ 106 
110 30 060CI83 22;116 1090 18 29 IZ Hl"l 
111 30 060C183 22:116 1090 18 29 I Z I 10 
112 30 060CT83 22: 116 1090 18 29 rz 110 
113 30 060CI83 22:46 1090 18 29 IZ 110 
1 JlI 30 060C183 22:116 1090 18 29 lZ 110 
115 30 060cr83 22:116 1090 18 29 TZ 110 
116 30 060C183 22:116 1090 18 29 IZ III 
117 30 060C183 22:116 1090 18 29 lZ 117 
118 30 060C183 22:116 1090 18 29 IZ 195 
119 30 060CI83 23: 10 1091 18 29 lZ 78 
120 30 060Cf83 23: \0 1091 18 29 lZ 85 
121 30 060cr83 23: 10 1091 18 29 lZ 87 
122 30 060C183 23: 10 1091 18 29 lZ 90 
123 30 060C183 23: 10 1091 18 29 IZ 90 
124 30 060C183 23: 10 1091 18 29 lZ 90 
125 30 060C183 23: 10 1091 18 29 lZ 90 
126 30 060C183 23: 10 1091 18 29 lZ 90 
127 30 060CT83 23: 10 1091 18 29 lZ 92 
128 30 060Cl83 23: 10 1091 18 29 IZ 95 
129 30 060CT83 23: 10 1091 18 29 lZ 95 
130 30 060C183 23: 10 1091 18 29 lZ 95 
131 30 060C183 23: 10 1091 18 29 lZ 95 
132 30 060CT83 23: 10 1091 18 29 IZ 96 
133 30 060C183 23; 10 1091 18 29 lZ 98 
1311 30 060C183 23; 10 1091 18 29 lZ 98 
135 30 060C183 23; to 1091 18 29 IZ 98 
136 30 060CI83 23: 10 1091 18 29 lZ 100 
137 30 060CI83 23: 10 1091 18 29 lZ toO 
138 30 060CT83 23: 10 1091 16 29 IZ 100 
139 30 060C183 23: 10 1091 18 29 lZ 100 
JIll) 30 060CI83 23: 10 1091 18 29 lZ 102 
JIll 30 060CT83 23: 10 1091 18 29 lZ 103 
1112 30 060C183 23: HI 1091 18 29 TZ \05 
143 30 060Cf83 23: 10 1091 18 29 lZ 105 
11111 30 060CI83 23: 10 1091 18 29 IZ 108 
JlI5 30 060C183 23: 10 1091 18 29 IZ 108 
1116 30 060CI83 23: 10 1091 18 29 IZ 110 
1117 30 060CI83 23: 10 1091 18 29 1Z 1 11 
1/18 30 060C183 23: 10 1091 18 29 IZ 112 
1/19 30 060CT83 23: 10 1091 18 29 IZ 112 
150 30 060C183 23: 10 1091 18 29 1Z 180 
151 30 060CT83 23: 112 1092 18 29 IZ "18 
152 30 060C183 23: 112 1092 18 29 TZ 88 
153 30 060CI83 23 :112 1092 18 29 IZ 90 
1511 30 060C163 23: 112 1092 18 29 IZ 90 
155 30 060CI83 23: 112 1092 18 29 IZ 93 
156 30 060C183 23: 112 1092 18 29 lZ 911 
157 30 060Gl83 23: 112 1092 18 29 lZ 95 
158 30 060CT83 23: '12 1092 18 29 IZ 95 
159 30 060CI83 23: 112 1092 18 29 TZ 105 
160 30 070CI83 1: 22 1095 18 30 IZ 98 
161 30 070CI83 2:01 1096 18 30 IZ 76 
162 30 070CI83 2:01 1096 18 30 IZ 92 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CD 01) I, 
STRIPED BASS nAXON=30) AND WItTE P[HCII(TAXON=35) I.fNG111 DATA 
fOf{ 3M BEAM TRAHL (GEAR"'18) ANI) 6.2M IIIGII-HISE TRAHL (GEAR::c50) 

OBS TAXON DATE TIME SAMPLE GEAR RIV_MILE REGION UNGl II 

163 30 070CT83 2:01 1096 18 30 TZ 96 
164 30 OlOCl83 2:01 1096 18 30 IZ 101, 
165 30 070CT83 2:01 1096 18 30 TZ 105 
166 30 070CI83 2:01 1096 18 30 IZ 106 
167 30 070CT83 2:01 1096 18 30 lZ 191 
168 30 070CI83 2:01 1096 18 30 TZ 582 
169 30 070CT83 3: 13 1097 18 30 IZ 90 
170 30 070CI83 3: 13 1097 18 30 lZ 95 
171 30 G70CI83 3: 13 1097 18 30 IZ 1O() 
172 30 070CI83 3: 13 1097 18 30 IZ 103 
173 30 070Cl83 3: 13 1097 18 30 lZ 105 
1111 30 D70CI83 3: 13 1097 18 30 lZ 1\ 0 
175 30 070CI83 3:53 1098 18 30 lZ 73 
176 30 OlOCl83 3:53 1098 18 30 lZ 77 
177 30 070cr83 3:53 1098 18 30 lZ 1011 
178 30 D70CI83 4:22 1099 18 30 lZ 90 
179 30 070CI83 11:22 1099 18 30 lZ 911 
180 30 070CI83 5;02 1101 18 30 TZ 70 
181 30 070C183 5:02 1101 18 30 lZ 78 
182 30 G70CI83 5;02 110 1 18 30 rz 88 
183 30 070C183 5:02 1101 18 30 lZ 90 
184 30 070C!83 5:02 1101 18 30 IZ 93 
185 30 070C183 5:02 1101 18 30 IZ 100 
186 30 070CI83 5:02 1101 18 30 IZ 101, 

187 30 070C183 5:02 1101 18 30 lZ 105 
188 30 070Cl83 5:02 1101 18 30 lZ 107 
189 30 010CI83 5:02 1101 18 30 IZ 107 
190 30 G70CT83 5:G2 1101 18 30 lZ 107 
191 30 070CI83 5:02 1101 18 30 IZ 108 
192 30 OlOCl83 5:02 110 1 18 30 lZ 109 
193 30 070Cl83 5:02 110 I 18 30 IZ 110 
19

'
1 30 010CI83 5:02 1101 18 30 IZ III 

195 30 070GlB3 5:02 1101 18 30 ·,Z 118 
196 30 01OCIS3 5:02 1101 18 30 IZ 119 
197 30 070CI83 5:02 1101 18 30 TZ 156 
198 30 070cr83 21: 26 1103 18 31 IZ 80 
199 30 0lOGl83 21 :26 1103 18 31 lZ 83 
200 30 070CI83 21 :26 1103 18 31 lZ 85 
201 30 070CI83 21: 26 1103 18 31 lZ B5 
202 30 070G183 21 :26 1103 18 3 I rz 86 
203 30 OlOCl83 21: 26 1103 18 31 lZ 87 
201, 30 070cr83 21 :26 1103 18 31 lZ 95 
205 30 070CT83 21 :26 1103 18 31 IZ 96 
206 30 010Cl83 21: 26 1103 18 31 IZ 102 
207 30 O/OC/B3 21 ;26 1103 18 31 IZ 101, 
208 30 070G183 21: 26 1 I () 3 18 31 TZ 1011 
209 30 OlOCI83 21: 26 1103 18 31 IZ \05 
210 30 070CI83 21: 26 1103 18 31 IZ 107 
211 30 070CI83 21 :26 1103 18 31 IZ 107 
212 30 070GI83 21: 26 1103 18 31 IZ 107 
213 30 070GI83 21: 26 I / () 3 18 31 IZ 109 
2 til 30 0lOCl83 21 :26 1103 18 31 TZ 110 
215 30 010CI83 21 :26 1103 18 31 IZ 110 
216 30 070Cl83 22: 16 1101, 18 31 H 95 



OCTOBER 1983 GEAR GONI'ARISON STUDY (TASK_CD 01) 5 
STRIPfI) BASS (IAXON=30) AND WIiITE PfHCII(TAXON=35) LENGTII DATA 
fOn 311 BEAI1 TRAWL (GEAR=18) AND 6.211 IIIGII-HISE TRAit!. (GlAR=50) 

OBS TAXON DATf TINE SAMPlE GEAR RIV.1>111E HEGION L[NGTti 

217 30 070CT83 22:16 11011 HI 31 TZ 102 
218 30 070CI83 22:53 1 105 18 31 lZ 85 
219 30 OlOC183 22:53 1105 18 31 lZ 81 
220 30 070CI83 22:53 1105 18 31 IZ 90 
221 30 070C183 22:53 1105 18 31 IZ 97 
222 30 0]OC183 23: 16 1106 18 32 IZ 70 
223 30 070GT83 23: 16 1106 18 32 IZ 78 
2211 30 070GI83 23: 16 1106 18 32 IZ 78 
225 30 070cr83 23: 16 1106 18 32 rz 80 
226 30 070CT83 23: 16 1106 18 32 IZ 80 
227 30 070CI83 23: 16 1 \06 18 32 1Z 1.11 
228 30 070GT83 23: 16 1106 18 32 IZ 1.13 
229 30 OlOC 183 23: 16 1106 18 32 TZ EH 
230 30 070CI83 23: 16 1106 18 32 lZ 87 
231 30 070C183 23: 16 1106 18 32 IZ 88 
232 30 070C/83 23: 16 1106 18 32 IZ 93 
233 30 070C183 23: 16 1106 18 32 IZ 95 
2311 30 070CT83 23: 16 1106 18 32 IZ 95 
235 30 070CI83 23: 16 1106 18 32 lZ 97 
236 30 OlOCT83 23: 16 1106 18 32 TZ 99 
237 30 070Cl83 23;16 1106 18 32 TZ 100 
238 30 070CI83 23: 16 1106 18 32 IZ 105 
239 30 OlOCT83 23; 16 1 \06 18 32 IZ 115 
21,0 30 070Gr83 23; 16 1106 18 32 lZ 130 
2111 30 080CT83 0:08 1 \07 18 32 IZ 87 
2112 30 080CI83 0:08 1107 18 32 lZ 90 
2113 30 080CI83 0:08 1107 18 32 IZ 92 
21111 30 080CI83 0:08 110] 18 32 TZ 183 
2115 30 080CT83 0:08 1107 18 32 TZ 193 
2116 30 080CT83 0:32 1108 18 32 rz 62 
21J7 30 080CI83 0; 32 1108 18 32 rz 80 
2118 30 080CI83 0: 32 1108 18 32 TZ 85 
2119 30 080CI83 0:32 1108 18 32 lZ 85 
250 30 080el83 0;32 1108 18 32 rz 87 
251 30 080CI83 0: 32 1108 18 32 Il 88 
252 30 080CI83 0:32 1108 18 32 TZ 89 
253 30 080CI83 0:32 1108 18 32 lZ 90 
2511 30 080CI83 (): 32 1108 18 32 IZ 92 
255 30 080Cl83 0:32 1108 18 32 TZ 93 
256 30 080Cl83 0:32 1\08 18 32 lZ 95 
257 30 080CI83 0:32 1108 18 32 TZ 97 
258 30 080G183 0:32 1108 18 32 IZ 97 
259 30 080CT83 0;32 1108 18 32 lZ 100 
260 30 080Gl83 0:32 1108 18 32 IZ 103 
261 30 080CI83 0:32 1108 18 32 lZ 1011 
262 30 080G183 0:32 1108 18 32 IZ 110 
263 30 080GT83 0;32 1108 18 32 TZ 1 11 
2611 30 080CT83 0:32 1108 18 32 lZ 111 
265 30 080CT83 0: 32 1108 18 32 IZ 112 
266 30 080GI83 0: 32 1108 18 32 1Z 115 
26"l 30 080GI83 0:32 1108 18 32 IZ 171 
268 30 080Gl83 0:32 1108 18 32 TZ 190 
269 30 080CI83 1: 10 1109 18 33 lZ 81 
270 30 080Cl83 1: 10 1109 18 33 IZ 89 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CD 01) 6 
STHIPED BASS (TAXON"'30) AND WIlITE PEHCIt(TAXON,,-35) U:NGrH DATA 
FOR 3M BEAH fRAUL (GEAR~18) AND 6.2N IIIGII-RISE TRAIIl. (GEAR=50) 

OBS TAXON DAfE T I liE SANPLE GEAR R IV_NIL E REGION I [NGTtI 

271 30 080CT83 1: 10 1109 18 33 TZ 89 
272 30 080CI83 1: 10 1109 18 33 IZ 89 
273 30 080Cl83 1: 10 1109 18 33 lZ 90 
2711 30 080CT83 1: 10 1109 18 33 -.z 93 
275 30 080GI83 1: 10 1109 18 33 1Z 911 
276 30 080Gf83 1: 10 1109 18 33 IZ 95 
277 30 080CI83 1: 10 1109 18 33 1Z 101 
278 30 080CI83 1: 10 1109 18 33 IZ 102 
279 30 080Cl83 1: 10 1109 18 33 TZ 161 
280 30 080GI83 1:57 I 111 18 33 fZ 82 
281 30 080Cl83 1:57 1 11 I 18 33 TZ 811 
282 30 080GI83 1:57 1111 18 33 lZ 811 
283 30 080Gl83 1:51 1111 18 33 lZ 89 
2811 30 080CI83 1:57 1 I 1 I 18 33 IZ 911 
285 30 080CT83 1:57 1111 18 33 lZ 95 
286 30 080GI83 1: 57 1111 18 33 lZ 100 
287 30 080GT83 1: 57 1 11 I 18 33 lZ 100 
288 30 080Cl83 1:57 111 I 18 33 IZ 103 
289 30 080GT83 1:57 1111 18 33 IZ 108 
290 30 080Cl83 1:57 1 I 11 18 33 lZ 110 
291 30 (J80G183 1:57 1111 18 33 lZ 1 11 
292 30 080C183 1: 57 1111 18 33 TZ 111 
293 30 080GT83 1: 57 1111 18 33 lZ 111 
2911 30 080GT83 1:57 1111 18 33 1Z 112 
295 30 080GT83 1: 57 1111 18 33 IZ 116 
296 30 080Cl83 1:57 1111 18 33 lZ 159 
297 30 080G183 1:57 1111 18 33 lZ 227 
298 30 080GT83 2:36 1112 18 311 Gil 811 
299 30 080GT83 2:36 1112 18 311 CII 86 
300 30 080Gl83 2:36 1112 18 311 Gil 88 
301 30 080GT83 2:36 1112 18 311 Gil B9 
302 30 OBoel83 2:36 1112 18 311 Gil 93 
303 30 080GT8l 2:36 1112 18 311 CII 911 
3011 30 oaOCT83 2:36 1112 18 311 CII 103 
305 30 080Cl83 2:36 1112 18 311 CII I III 
306 3() OaOGl83 3:51 11 13 18 311 CII 18 
307 30 OBOCl83 3:51 1113 lB 311 ell \02 
308 30 080CI83 6: III 1116 18 311 ell 80 
309 30 080CI83 6: III 1 116 18 311 CII 80 
310 30 080CT83 6: 111 1116 18 311 ell 82 
311 30 080GI83 6: III 1116 18 311 Gil 811 
312 30 080G183 6: 14 1116 18 311 ell 85 
313 30 080GI83 6: III 1116 18 311 ell 87 
3 III 30 080GT83 6: III 1 116 18 311 CII 87 
315 30 080CT83 6: 111 1116 18 311 ell 93 
316 30 080Gl83 6: 111 11 16 18 311 CII 96 
317 30 080C183 6: 111 1116 18 311 CII 98 
318 30 OBOG183 6: 111 1116 lB 311 CII 1011 
319 30 OBOGI83 6: 111 1116 lB 311 Gil 110 
320 30 080Gr83 6: 111 1 116 18 311 ell 200 
321 30 OBOCl83 20: 16 1117 18 35 ell 80 
322 30 OBOGI83 20: 16 1117 18 35 ell 82 
323 30 080CT83 20: 16 1117 18 35 Gil 90 
3211 30 OBOGI83 20: 16 1117 18 35 Gil 90 



OCTOBER 1983 GEAR GOI1PAH / SON STUDY (TASK __ CO 01) 7 
STRIPED BASS (TAXON-:=30) ANO WIIHE PERCII(TAXON=35) LfNGIII DATA 
fOR 3M BEAM TRAWL (GEAR=18) AND 6.2M IIIGIl-RISE TRAHL (GEAH=501 

OBS TAXON DATE TIf.lE SAI1PI E GEAR It/V_'1ItE HEGION L [Nm II 

325 30 (JaOCT83 20: 16 1117 18 35 CII 93 
326 30 oaocr83 20: 16 1117 18 35 CII 93 
327 30 080CI83 20: 16 1117 18 35 CII 93 
328 30 oaOCl83 20: 16 1117 18 35 CII 96 
329 30 OBOCT83 20: 16 1117 18 35 Cil 96 
330 30 080Cl83 20: 16 1117 18 35 CII 97 
331 30 080CT83 20: 16 1117 18 35 CII 107 
332 30 oaOCI83 20:1,5 1118 18 35 ell 125 
333 30 080cr83 21: 11 1119 18 35 CII 81 
334 30 (JaOCl83 21: II 1119 18 35 CII 82 
335 30 080c/a3 21; 11 1119 18 35 CII a5 
336 30 080CI83 21: 11 1119 18 35 CII 88 
337 30 oaocr83 21; 11 1119 18 35 CII 88 
33a 30 080C/83 21; 11 1119 18 35 CII 91 
339 30 080CT83 21: II 1119 /8 35 CII 93 
31,0 30 080CT83 21: 11 1119 18 35 ell 102 
31,1 30 080er83 22;22 1122 18 36 Gil 82 
3112 30 080CT83 22:22 1122 18 36 ell 82 
31,3 30 080C/83 22;22 1122 18 36 CII 81l 
31,11 30 080CI83 22;22 1122 18 36 CII 90 
31,5 30 oaOCT83 22:22 1122 18 36 ell 90 
31,6 30 080C/83 22;22 1122 18 36 CII 90 
3117 30 080CT83 22:22 1122 18 36 CII 97 
31,8 30 080CT83 23;03 1123 18 36 CII 91, 
31,9 30 080C183 23; 21, 11211 18 36 CII 110 
350 30 080CT83 23: 1'2 1125 18 36 CII 58 
351 30 080e/83 23;1,2 1125 18 36 CII 76 
352 30 080CI83 23: 1'2 1125 18 36 CII 77 
353 30 080CT83 23: 1,2 1125 18 36 CII 81 
351, 30 080C/83 23: 1,2 1125 18 36 ell 87 
355 30 OBOCl83 23:42 1125 18 36 CII 89 
356 30 080CI83 23:1,2 1125 18 36 CII 96 
357 30 oaOCT83 23: 1,2 1125 18 36 CII 96 
358 30 OBOCI83 23:1'2 1125 18 36 CII 96 
359 30 080CI83 23:42 1125 18 36 ell 98 
360 30 080CT83 23;1'2 1125 18 36 CII 100 
361 30 090CT83 0: 15 1126 18 36 CII 100 
362 30 090CI83 0;1,3 1127 18 37 CII 91 
363 30 090CT83 0: 1'3 1127 18 37 CII 93 
364 30 090C183 0:1,3 1127 18 37 CII 95 
365 30 090GI83 0:113 1127 18 37 CII 98 
366 30 090CI83 0; ,,3 1127 18 37 CII 100 
367 30 090C/83 0: ,,3 1127 18 37 CII 103 
368 30 090GI83 1; 09 1128 18 37 Gil 91 
369 30 090CI83 1 ;09 1128 18 37 CII 91 
370 30 090CI83 1 :09 1128 18 37 Gil 96 
371 30 090CI83 1: 09 1128 18 37 CII 168 
372 30 170cr83 19: 51 1129 18 38 CII 81 
373 30 l70G183 19:51 1129 18 38 CII 85 
3711 30 170CI83 19:51 1129 18 38 ell 86 
375 30 170GT83 19;51 1129 18 38 CII 88 
376 30 170CT83 19: 51 1129 18 38 CII 90 
377 30 170CI83 19;51 1129 18 38 CII 99 
378 30 170CT83 19:51 1129 18 38 Cil 100 



OCIOBER 1983 GEAR GOI1PAH I SON STUDY (TASK __ eD 01) 8 
STHIP[[) BASS (IAXON=30) AND HIIIlE PEHCII(TAXON"-3?) LENGIII DAIA 
FOR 311 BEAI~ 1 RAHL (GEAR= 18) AND 6. 21~ III CIHU S[ TRAy/L (C[AH=50) 

0135 lAXON DATE 11 I~E SANPLE GEAR It I V_'11 LE HEGION IENGTII 

379 30 170CT83 19:51 1129 18 38 CII 102 
380 30 170GI83 19: 51 1129 18 38 Gil 103 
381 30 170G183 19:51 1129 18 38 Gil 10L, 
382 30 170GI83 19:51 1129 18 38 CII 1011 
383 30 nOG 183 19:51 1129 18 38 GIt 10L, 
381, 30 170GI83 19:51 1129 18 38 CII 105 
385 30 170GT83 19:51 1129 18 38 CII 106 
386 30 170Gl83 19:51 1129 18 38 Gil 106 
387 30 170C183 19:51 1129 18 38 CII 107 
388 30 170cr83 19:51 1129 18 38 Gil 115 
389 30 170C183 19:51 1129 18 38 CII 117 
390 30 170Cl83 19;51 1129 18 38 CII 11,2 
391 30 170C183 19:51 1129 18 38 CII 11,2 
392 30 170C183 19;51 1129 18 38 Gil 166 
393 30 170C183 19:51 1129 18 38 ell 195 
3911 30 170C183 19:51 1129 18 38 ell 231 
395 30 110eT83 20:51 1130 18 38 Gil 85 
396 30 170C183 20:51 1130 18 38 CII 88 
397 30 170e183 20:51 1130 18 38 Gil 90 
398 30 170GI83 20:51 1130 18 38 Gft 99 
399 30 170C183 21: 117 1131 18 38 Gif 118 
,,00 30 170Gl83 22: 10 1153 18 38 Gil 100 
LIOI 30 170e183 22: 10 1153 18 38 CII 102 
402 30 170C183 22: 10 1153 18 38 Cit 103 
1,03 30 170C183 22: 10 1153 18 38 Gif 107 
1,01, 30 170e183 22: 10 1153 18 38 CII 116 
,,05 30 170CI83 22: 10 1153 18 38 ell 117 
1,06 30 170G183 22: 10 1153 18 38 CII 123 
LI07 30 170Gf83 22: 10 1153 18 38 ell 186 
1,08 30 170Gl83 22;L'9 1151, 18 37 Gil 81 
LI09 30 170e183 22:1,9 1151, 18 37 CII 81 
L,IO 30 170GI83 22: L'9 1151, 18 37 Gil 88 
" 11 30 170C183 22: ,,9 1151, 18 37 CII 90 
412 30 170GI83 22: L'9 115" 18 37 Gil 91 
1,13 30 170C183 22: 1,9 11511 18 37 Gil 93 
I'll, 30 170CI83 22:49 1151, 18 31 CII 95 
1,15 30 nOC183 22;119 11511 18 37 CII 95 
1116 30 170GI83 22: 1,9 11511 18 3 I Gil 97 
1117 30 170Gr83 22:119 11511 18 3 -, ell 98 
1118 30 170e183 22:1,9 11511 18 37 Gil 100 
1,19 30 170CI83 22;119 11511 18 37 CII 102 
1120 30 170C183 22:119 1151, 18 37 CII 103 
1121 30 l70e183 22: LI9 11511 18 37 CII 107 
1122 30 170C183 22:,,9 11511 18 37 CII 107 
1123 30 170CI83 22;119 115LI 18 37 CII 108 
11211 30 170Gr83 22;L'9 11511 18 37 CII 111 
1125 30 I70CT83 22:119 11511 18 37 CII 113 
1,26 30 170GT83 22: 119 1151, 18 37 CII 1 "I 
1127 30 170CI83 22: 1'9 11511 18 37 CII 119 
LI28 30 170G183 22: 119 11511 18 37 ell 119 
,,29 30 170Gl83 22:119 11511 18 37 ell 120 
LI30 30 170C183 22: L19 115" 18 37 Gil 125 
'131 30 170e 183 22;119 11511 18 37 CII 132 
1132 30 170GI83 22:L19 115L, 18 37 CII 182 



OCTOBER 1983 GEAR COMPAHISON STUDY (TASK_CO 01) 9 
STRIPED BASS (lAXON=30) AND HIlITE /'EHGII(TAXON,,-35) IlNGTIl DATA 
fOR 3N BEAN fRA\tl (GEAH=IB) AND 6.211 "'GIl-lliSE rRA~IL (GEAR=50) 

0135 TAXON DATE TIME SAI1I'I.E GEAH HIV_MILE HEGION LENGIII 

,,33 30 170CT83 23 :09 1155 18 36 CII 88 
,.3

" 
30 110GT83 23:09 1155 18 36 G" 92 

,.35 30 170G 183 23:09 1155 18 36 Gil 98 
1136 30 170CT83 23:09 1155 18 36 Gil 100 
1137 30 170G183 23:09 1155 18 36 Gil 105 
lf38 30 170GI03 23:09 1155 18 36 Gil 105 
1.39 30 110G183 23:09 1155 18 36 Gil 105 
1140 30 180GI03 0: 10 1156 18 36 Gil 78 
1,111 30 180GT83 0: 10 1156 18 36 Gil 80 
11112 30 180GI83 0: 10 1156 18 36 Gil 85 
11113 30 180CT83 0: 10 1156 18 36 Gil 66 

""" 
30 180GI63 0: 10 1156 16 36 Gil 88 

4115 30 180GI83 0: 10 1156 18 36 Gil 90 
111.6 30 180G183 0: 10 1156 18 36 Gil 91 
11 ,,7 30 180G183 0: JO 1156 18 36 Gil 911 
4118 30 180GI83 0: 10 1156 18 36 Gil 911 
1,49 30 180G183 0; 10 1156 18 36 Gil 96 
,.50 30 180G183 0: 10 1 156 18 36 Gil 98 
451 30 180G183 0: 10 1156 18 36 Gil 100 
1152 30 180cr83 0; 10 1156 18 36 Gil 101 
1153 30 180G183 0: 10 1156 18 36 Gil 102 
454 30 180G183 0: 10 1156 18 36 Gil 103 
,.55 30 180G183 0; 10 1156 18 36 Gil 106 
',56 30 180G183 0: 10 1156 18 36 Gil 107 
1157 30 180G183 0; 36 1157 18 36 Gil 81 
',58 30 180G183 0; 36 1157 18 36 Gil 83 
,.59 30 180GI83 0:36 1157 18 36 Gil 86 
1.60 30 180G183 0:36 1157 18 36 . Gil 87 
1,61 30 180G183 0: 36 1157 18 36 ell 87 
1162 30 180G183 0:36 1157 18 36 Gil 90 
1J63 30 180G183 0;36 1157 18 36 Gil 91 
1.611 30 180G183 0: 36 1157 18 36 Gil 93 
1165 30 180GI83 0;36 1157 18 36 Gil 911 
,.66 30 180G183 0:36 1157 18 36 Gil 9

" 467 30 180Gl83 0: 36 lIn 18 36 Gti 95 ,.68 30 180GT83 0:36 1157 18 36 Gil 95 
469 30 180Gl83 0:36 1157 18 36 Gil 96 
,.70 30 180GT83 0:36 1157 16 36 ell 97 
1.71 30 180GI83 0:36 1157 18 36 Gil 91 
,.72 30 180G183 0;36 1157 18 36 Gil 98 
'173 30 160cr83 0;36 1157 18 36 Gil 101 ,.7', 30 180er83 0:36 1157 18 36 Glt 102 
1175 30 180e183 0:36 1157 18 36 ell 102 
,.76 30 180el83 0;36 1151 18 36 ell 102 
1177 30 180G183 0:36 1157 16 36 Gil 103 
1178 30 180GI83 0:36 1157 18 36 ell 103 ,.,9 30 180el83 0:36 1157 16 36 Gil 105 
480 30 180Cl63 0:36 1157 18 36 Gil 107 
,.81 30 180GT83 1; 011 1158 18 36 Gil 811 
1~82 30 180GI83 1 :011 1156 18 36 Gil 85 
',83 30 180GI83 I; 011 1158 18 36 Gil III 
,.8

'
, 30 180G183 1: 011 1156 16 36 Gil 91 

485 30 180CI83 1 :011 1158 18 36 Gil 91 
,.86 30 180GT83 1 :01. 1158 18 36 Gil 93 



OGTOBER 1983 GEAH GOI'IPAHISON SlUDY (TASK_GD (1) 10 
STRIPED BASS (TAXON=30) AND HIlITE P[HGII(TAXONc:35) IfNGlI1 DATA 
fOH 3M BEAI1 TRAt/1- (GEAR=18) AND 6.211 IIIGII-HISE lHAHL (CEAR'-=50) 

OBS TAXON DATE T It1E SANPLE GEAR HIV_MII,E HEGION tfNGHI 

1187 30 180GT83 1: 04 1158 18 36 Gil 100 
1188 30 180GT83 1: 01, 1158 18 36 Gil 101 
,,89 30 180G/83 1; 01, 1158 /8 36 CII 102 
1190 30 180cr83 1: 011 1158 18 36 CII 111 
,,91 30 180GT83 1 :29 1159 18 311 ell 78 
1,92 30 180C183 1: 29 1159 18 31, ell 8" 
1193 30 180C183 1:29 1159 18 311 Gil 811 
494 30 180GI83 1; 29 1159 18 311 ell 89 
1195 30 180C183 1:29 1159 18 31, CII 95 
1,96 30 180Gl83 1: 29 1159 18 3 /, CII 95 
1'97 30 180GT83 1: 29 1159 18 31, Gil 96 
1,98 30 180CI83 1:29 1159 18 3 /, CII 96 
499 30 180CT83 1:29 1159 18 31, Cit 97 
500 30 180C183 1 :29 1159 18 31, CII 98 
501 30 180CT83 1: 29 1159 18 31, CII 102 
502 30 180GT83 1:29 1159 18 311 Cit 105 
503 30 180GI83 1; 29 1159 18 31, Gil 108 
501, 30 180C183 1:29 1159 18 31, Gil 110 
505 30 180G183 1: 29 1159 18 31, Gil 111 
506 30 180G183 1:29 1159 18 31, Gil 121 
507 30 180GT83 1:29 1159 18 31, GIt 131 
508 30 180GT83 19;08 1160 18 35 CII 80 
509 30 180G183 19:08 1160 18 35 Gil 86 
510 30 180C183 19;26 1161 18 35 Gil 8'1 
511 30 180C183 19;26 1161 18 35 CII 88 
512 30 180GT83 19:26 1161 18 35 Gil 91 
513 30 180Gl83 19:26 1161 18 35 CII 91 
511, 30 180cr83 19:26 1161 18 35 Gil 93 
515 30 180CT83 19:26 1161 18 35 Cit 95 
516 30 180CI83 19:26 1161 18 35 CII 95 
517 30 180CT83 19:26 1161 18 35 Gil 97 
518 30 180CI83 19:26 1161 18 35 Cli 97 
519 30 180C183 19;26 1161 18 35 Gil 205 
520 30 180G183 20:06 1162 18 31, Gil 91 
521 30 180C183 20: 5" 1163 18 311 ell 70 
522 30 180CI83 20;511 1163 18 3/1 Gil 88 
523 30 180Gl83 20: 51, 1163 18 31, CII 92 
52/, 30 180C183 20:51, 1163 18 31, CII 96 
525 30 180GI83 20: 51, 1163 18 31, Gil 99 
526 30 180Gr83 20:5

" 
1163 18 311 CII 99 

527 30 180C183 20: 511 1163 18 311 CII 103 
528 30 180GT83 20:511 1163 18 311 CII 106 
529 30 180CI83 21: 111 11611 18 33 TZ 96 
530 30 180CI83 21; 111 1 \611 18 33 IZ 100 
531 30 180CT83 21: II, 11611 18 33 IZ Ion 
532 30 180G183 21 : II, 11611 18 33 TZ 103 
533 30 180GI83 21 : 111 116/1 18 33 lZ 105 
531, 30 180GI83 21: II, 11611 18 33 lZ 106 
535 30 180G/83 21: 111 11611 18 33 rz 110 
536 30 180e183 21: 111 1161, 18 33 lZ 11/1 
537 30 180C183 21: 14 1 1611 18 33 TZ 121 
538 30 180CI83 21: 111 1161, 18 33 rz 211/1 
539 30 180G/83 21: 58 1165 18 32 rz 72 
5110 30 180CI83 21: 58 1165 18 32 /Z 92 



OCTOBER 1983 GEAR COI-1PARISON STUDY (TASK_CO 01) 11 
STHIPED BASS (rAXONoo30) AND I-lIt1H PERCIi(TAXON=35) UNGllt DATA 
FOR 3M BEAN TRAHL (GEAR= 18) AND 6. 2N III Glt-IU Sf THAHL (GEAR"'50) 

OBS rAXON DAlE T II-IE SAI-IPLE GEAR H IV_HI LE REGION l.ENGTII 

5111 30 180CT83 21:58 1165 18 32 lZ 97 
51'2 30 180CT83 22:13 1166 18 32 lZ 88 
5,,3 30 180cr83 22:13 1166 18 32 IZ 92 
5" " 30 180cr83 23:02 1168 18 32 lZ 76 
5

"
5 30 180CI83 23:02 1168 18 32 rz 81 

5,,6 30 180CT83 23:02 1168 18 :~2 lZ 83 
5,,7 30 180cr83 23:02 1168 18 32 lZ 83 
5,,8 30 180C183 23:02 1168 18 32 1Z 81, 
51,9 30 180CT83 23:02 1168 18 32 lZ 87 
550 30 180e183 23:02 1168 18 32 lZ 87 
551 30 180CT83 23:02 1168 18 32 lZ 89 
552 30 180eT83 23:02 1168 18 32 1Z 90 
553 30 180CI83 23:02 1168 18 32 lZ 91 
551, 30 180e183 23:02 1168 18 32 IZ 95 
555 30 180CI83 23:02 1168 18 32 lZ 107 
556 30 180C183 23:02 1168 18 32 IZ 123 
557 30 180C183 23:21 1169 18 32 lZ 79 
558 30 180eT83 23:21 1169 18 32 TZ 80 
559 30 180C183 23:21 1169 18 32 IZ 86 
560 30 180CI83 23:21 1169 18 32 1Z 87 
561 30 180e183 23:21 1169 18 32 IZ 88 
562 30 180cr83 23:21 1169 18 32 lZ 89 
563 30 180cr83 23:21 1169 18 32 TZ 89 
561, 30 180CT83 23:21 1169 18 32 lZ 89 
565 30 180cr83 23:21 1169 18 32 1Z 95 
566 30 180el83 23:21 1169 18 32 TZ 95 
567 30 180cr83 23:21 1169 18 32 TZ 95 
568 30 180e183 23:21 1169 18 32 TZ 96 
569 30 180C183 23:21 1169 18 32 TZ 97 
570 30 180C183 23:21 1169 18 32 IZ 97 
571 30 180C183 23:21 1169 18 32 lZ 97 
572 30 180el83 23:21 1169 18 32 IZ 97 
513 30 180CI83 23:21 1169 18 32 TZ 98 
571, 30 180Cl83 23: 21 1169 18 32 TZ 98 
575 30 180CT83 23:21 1169 18 32 lZ 98 
576 30 180CI83 23:21 1169 18 32 lZ 101 
577 30 180CI83 23:21 1169 18 32 IZ 102 
578 30 180C183 23:21 1169 18 32 TZ 106 
579 30 180CI83 23:21 1169 18 32 1Z 107 
580 30 180C183 23:21 1169 18 32 lZ 108 
581 30 180el83 23:21 1169 18 32 1Z 111 
582 30 180C183 23:21 1169 18 32 1Z 114 
583 30 180eT83 23:21 1169 18 32 lZ 11 " 
58" 30 180el83 23:21 1169 18 32 IZ 126 
585 30 180CI83 23: ,,5 1170 18 32 TZ 90 
586 30 180el83 23: 115 1170 18 32 IZ 91 
587 30 190C183 22:58 81, 18 26 lZ 186 
588 30 190el83 23:21 85 18 26 IZ 11,1, 
589 30 200CI83 1:20 87 18 30 IZ 78 
590 30 200CI83 1: 20 87 18 30 lZ 95 
591 30 200CI83 1:20 87 16 30 IZ 100 
592 30 200Cl83 1: 20 87 18 30 rz 102 
593 30 200CI83 1:20 81 18 30 lZ 102 
591, 30 200eT83 1: 20 87 18 30 IZ 10" 



OCTOBER 19B3 GEAR COMPARISON STUDY (fASK_CO 01) 12 
STRIP[[) BASS (lAXON=30) AND HIIJ"t£ PEHCII(lAXON=35) U:'NGIII DAIA 
FOR 311 BEAI-1 fRAI-iL (GEAR= 1 B) AND 6. 2M Ii I GII-R I SE TRAHL (GEAR=50) 

OBS TAXON DATE T 1I1E SAMPLE GEAR HIV_MILE REGION LENGllI 

595 30 200CT83 1;20 87 18 30 TZ 1011 
596 30 200Cf83 1; 20 87 18 30 TZ 107 
597 30 200C183 1 ;20 87 18 30 TZ 109 
598 30 200Cl83 1 :20 87 18 30 lZ 110 
599 30 200CT83 1: 20 87 18 30 1Z 1\0 
600 30 200CT83 1: 20 87 18 30 TZ 112 
601 30 200CI83 1 ;20 87 18 30 lZ 113 
602 30 200CT83 1:20 87 18 30 TZ 1 \II 
603 30 200Cf83 2:03 89 18 30 1Z 87 
604 30 200CI83 2:03 89 18 30 lZ 92 
605 30 200eT83 2:03 89 18 30 TZ 97 
606 30 200CI83 2:03 89 18 30 IZ 100 
607 30 200CT83 2:03 89 18 30 lZ 101 
608 30 200CT83 2:03 89 18 30 IZ 103 
609 30 200CT83 2:03 89 18 30 TZ 107 
610 30 200C183 2:03 89 18 30 1Z 107 
611 30 200CT83 2:03 89 18 30 TZ 108 
612 30 200CI83 2:03 89 18 30 lZ 110 
6\3 30 200CT83 2:03 89 18 30 lZ 1111 
61 11 30 200CT83 2;03 89 18 30 lZ 155 
615 30 200CT83 2:23 90 18 30 IZ 82 
616 30 200CT83 2:23 90 18 30 lZ 91 
617 30 200CT83 2:23 90 18 30 fZ 92 
618 30 200Cl83 2:23 90 18 30 IZ 95 
619 30 200cr83 2:23 90 18 30 TZ 9l 
620 30 200Cf83 2:23 90 18 30 IZ 97 
621 30 200CI83 2:23 90 18 30 TZ 98 
622 30 200Cf83 2:23 90 18 30 lZ 98 
623 30 200C183 2:23 90 18 30 1Z 98 
6211 30 200cr83 2:23 90 18 30 TZ 102 
625 30 200CI83 2:23 90 18 30 IZ 103 
626 3D 2flOCT83 2:23 90 18 30 TZ 103 
627 30 200CT83 2:23 90 18 30 lZ 106 
628 30 200CI83 2:23 90 18 30 IZ \06 
629 30 200C183 2:23 90 lB 30 TZ 107 
630 30 200CI83 2:23 90 lB 30 IZ lOB 
631 30 200C183 2:23 90 18 30 1Z 109 
632 30 200C183 2:23 90 18 30 H 110 
633 30 200Cl83 2:23 90 18 30 1Z 112 
6311 30 200CT83 2:23 90 lB 30 1Z 112 
635 30 200CI83 2:23 90 18 30 lZ 1111 
636 30 200Cl83 2:23 90 18 30 TZ 1111 
637 30 200C183 2;23 90 18 30 1Z 115 
638 30 200Cf83 2:23 90 18 30 lZ 116 
639 30 200C183 2:23 90 18 30 TZ 122 
6110 30 200CT83 2:23 90 18 30 1Z 128 
6111 3D 200C183 2:23 90 18 30 1Z 1611 
6112 30 200C183 19:23 1181 18 31 lZ 86 
6113 30 200CT83 19:23 1181 18 31 lZ 89 
611'1 30 200CIB3 19:23 1181 lB 31 IZ 90 
6115 30 200CI83 19:23 1181 18 31 TZ 91 
6116 30 200CT83 19:23 1181 18 31 lZ 911 
6117 30 200C183 19;23 1181 18 31 lZ 95 
6118 30 200Cl83 19;23 11 B I 18 31 TZ 95 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CO 01) 13 
STRIPED BASS (lAXON=30) AND WillIE PEHCII(TAXON=35) LENGW DATA 
rOR 3M BEAI1 TRAWL (GEAR=18) AND 6.21'1 IIIGII-RISE THAHL (GEAR=50) 

OBS TAXON DATE T I '1E SAMPLE GfAH RIV_'·IILE HEGION LENGTH 

6119 30 200CT83 19:23 1181 18 31 TZ 96 
650 30 200CT83 19:23 1181 18 31 TZ 97 
651 30 200CI83 19:23 1181 18 31 IZ 98 
652 30 200CT83 19:23 1181 18 31 TZ 100 
653 30 200CI83 19:23 1181 18 3 I -IZ 100 
6511 30 200cr83 19:23 1181 18 31 12 tOo 
655 30 200CT83 19:23 1181 18 31 T2 101 
656 30 200CT83 19:23 1181 18 31 "IZ 103 
657 30 200CT83 19:23 1181 18 31 T2 106 
658 30 200CT83 19:23 1181 18 31 1Z 106 
659 30 200CI83 19:23 1181 18 31 "IZ 109 
660 30 200CT83 19:23 1181 18 31 TZ 113 
661 30 200cr83 19:23 1181 18 31 lZ 119 
662 30 200C183 19:23 1181 18 31 12 122 
663 30 200CI83 19:23 1181 18 31 1Z 122 
6611 30 200C183 19:23 1181 18 31 lZ 1211 
665 30 200C183 19:23 1181 18 31 1Z 126 
666 30 200C183 20:33 1183 18 30 12 105 
667 30 200Cl83 20:33 1183 18 30 lZ t 11 
668 30 200Cl83 20:33 1183 18 30 TZ 112 
669 30 200CI83 20:53 11811 18 30 lZ 101 
670 30 200CT83 20;53 11811 18 30 1Z t02 
671 30 200CI83 20:53 1181, 18 30 1Z 101, 
672 30 200CI83 20;53 1181, 18 30 1Z 106 
673 30 200C183 20:53 11811 18 30 IZ III 
674 30 200C183 21 :21 1185 18 30 lZ 95 
675 30 200C183 21 :21 1185 18 30 1Z 98 
676 30 200CT83 21 :21 1185 18 30 lZ 99 
677 30 200C183 21 :21 1185 18 30 TZ 100 
678 30 200CI83 21: 21 1185 18 30 IZ 102 
679 30 200CI83 21;21 1185 18 30 1Z 110 
680 30 200CT83 21: 21 1185 18 30 lZ I 11 
681 30 200C183 21: 21 1185 18 30 1Z 1,1 
682 30 200C183 21 :21 1185 18 30 TZ Ill, 
683 30 200Cl83 21: 21 1185 18 30 lZ 16

" 681, 30 200cr83 21: 311 1186 18 29 1Z 95 
685 30 200CI83 21: 31, 1186 18 29 -.z 96 
686 30 200CI83 21: 31, 1186 18 29 IZ 97 
687 30 200CI83 21: 31, 1186 18 29 12 97 
688 30 200C183 21: 3/, 1186 18 29 1Z 102 
689 30 200C183 21: 311 1186 18 29 12 102 
690 30 200C183 21: 311 1186 18 29 lZ 103 
691 30 200C183 21: 311 1186 18 29 1Z 103 
692 30 200GI83 21: 311 1186 18 29 12 126 
693 30 200CT83 21: 58 1187 18 29 lZ 108 
6911 30 OI,OC 183 22:25 1035 50 27 IZ 92 
695 30 0llOC183 211;00 1037 50 28 IZ 92 
696 30 0/,OC183 211:00 1037 50 28 IZ 107 
697 30 01lOG183 21,:00 1037 50 28 1Z 197 
698 30 OllOC183 21,:00 1037 50 28 IZ 237 
699 30 OI,OC 183 211:00 1037 50 28 IZ 281 
700 30 050CT83 2:26 10/10 50 29 1Z 82 
701 30 050C183 2:26 10/,0 50 29 IZ 86 
702 30 050CT83 2:26 10110 50 29 TZ 89 



OCTOBER 1983 GEAR COMPARISON STUDY (TAS~_CD 01) 111 
STRIPED BASS (TAXON=30) AND tilliTE P[HCII(TAXON~35) LENGIII DATA 
FOR 3M BEAM TRAtil (GEAR" HI) AND 6.211 III GII-H I SI:: n~AHL (GI::AR=50) 

OBS TAXON DATE TINE SAI1PI.£ GfAR RIV_I-IIIE REGION tENGnl 

703 30 050CT83 2:26 10
'
,0 50 29 TZ 1I9 

7011 30 050C183 2:26 \OliO 50 29 IZ 90 
705 30 050CT83 2;26 10110 50 29 T2 91 
706 30 050C183 2:26 10110 50 29 1Z 93 
707 30 050C183 2;26 10110 50 29 IZ 96 
708 30 050CT83 2:26 10110 50 29 lZ 98 
709 30 050CI83 2:26 10'10 50 29 1Z 98 
710 30 050CT83 2;26 101,0 50 29 TZ 100 
711 30 050C183 2:26 10110 50 29 lZ 102 
712 30 050CT83 2:26 10110 50 29 TZ 103 
713 30 050CI83 2;26 10'10 50 29 lZ 1011 
7111 30 050C183 2:26 10'10 50 29 TZ 105 
715 30 050C183 2:26 101,0 50 29 1Z 106 
716 30 050CT83 2:26 /Ol,O 50 29 lZ 106 
717 30 050CI83 2:26 101,0 50 29 rz 108 
718 30 050CI83 2:26 10'10 50 29 TZ 109 
719 30 050C183 2:26 10110 50 29 IZ 111 
720 30 050CT83 2;26 HilI 0 50 29 lZ 119 
721 30 050C183 2;26 tOIIO 50 29 lZ ·153 

.722 30 050CI83 2:26 10110 50 29 1Z 156 
723 30 050CT83 2;26 101,0 50 29 lZ 162 
7211 30 050CT83 2:26 10'10 50 29 TZ 192 
725 30 050CT83 3:011 10111 50 29 lZ 86 
726 30 050CI83 3 :011 1011\ 50 29 IZ 911 
727 30 050CI83 3;011 10111 50 29 IZ 97 
728 30 050C183 3:011 10111 50 29 lZ 120 
729 30 050CI83 3 :011 1011\ 50 29 lZ 167 
730 30 050CT83 3; 31 10112 50 29 lZ 96 
731 30 050CI83 3: 31 10112 50 29 lZ 96 
732 30 050CI83 3: 31 10112 50 29 lZ 100 
733 30 050C183 3: 31 10112 50 29 1Z 101 
73 1, 30 OSOC183 3: 31 HJI12 50 29 TZ 103 
735 30 OSOCT83 3: 31 Hili 2 50 29 TZ 105 
736 30 050C183 3; 31 10112 50 29 lZ 106 
737 30 050CT83 3: 3 1 10112 50 29 TZ 107 
738 30 050CI83 3: 31 101,2 50 29 IZ 110 
739 30 050CI83 3: 31 10112 50 29 "IZ 115 
7110 30 050C183 3; 31 10112 50 29 TZ 176 
7111 30 050C183 3:31 10112 50 ,~9 lZ 218 
7112 30 060C183 19:52 101111 50 27 TZ 122 
7113 30 060C183 20:22 10115 50 27 lZ 90 
71111 30 060CT83 20:22 10115 50 27 IZ 90 
7115 30 060CI83 20:22 1(Jl15 50 27 lZ 97 
7'16 30 060C183 20:22 10115 50 27 IZ 97 
7117 30 060C183 20:22 10115 50 27 IZ 98 
7118 30 060CI83 20:22 10115 50 27 TZ 100 
7119 30 060CI83 20:22 10115 50 27 IZ 108 
750 30 060CI83 20:22 10115 50 27 rz 110 
751 30 060CI83 20:22 10115 50 27 lZ 112 
752 30 060CI83 20:22 10115 50 27 TZ 112 
753 30 060CI83 20:22 10115 50 27 TZ 150 
754 30 060CT83 20;22 101,5 50 27 IZ 153 
755 30 060C183 20:22 10115 50 27 TZ 225 
756 30 060C183 20: 38 101,6 50 27 lZ 98 
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OCTOBER 1983 GEAR COHPARISON STUDY (lASI<_CD (1) 15 
STH'PEI) BASS (fAXON=30) AND '111'1£ PEHCIIIlAXON oc 35) LlNGIIi DATA 
fOJ{ 3M BEAN TRAUl (G£AR~ 18) AND 6.211 III G'Hli S[ TRAWL (G[AR'-'50) 

OBS TAXON DAlE TII'lE SAMPl.E GEAR R 'V_I'll L[ REGION LENGllt 

757 30 060CT83 20:38 lfll,6 50 n TZ 105 
758 30 060C{83 20: 38 101,6 50 21 12 107 
759 30 060CT83 20: 38 1/)/,6 50 21 12 117 
760 30 060C183 20; 38 101,6 50 21 TZ 121 
761 30 060CT83 20:38 1 ()I,6 50 27 lZ 208 
762 30 060C183 21; 21 101,7 50 28 H 87 
763 30 060CT83 21 :21 1010 50 28 lZ 92 
761, 30 060CI83 21: 21 101,7 50 28 IZ 97 
765 30 060C183 21: 21 10117 50 28 lZ 107 
766 30 060C183 21 :21 10117 50 28 1Z 110 
767 30 060C183 21 :21 101,7 50 28 H 195 
768 30 060CT83 21 :21 IfJl,7 50 28 12 205 
769 30 060C183 21 :21 lOll 7 50 28 1Z 220 
770 30 060CI83 21: 39 101,8 50 28 12 90 
771 30 060C183 21:39 101'8 50 28 lZ 91 
772 30 060CT83 21: 39 101,8 50 28 TZ 93 
773 30 060C183 21:39 101,8 50 28 12 95 
771, 30 060CT83 21:39 101'8 50 28 12 100 
775 30 060CI83 21:39 101,8 50 28 12 \03 
776 30 060CT83 21:39 10118 50 28 lZ 111 
777 30 060CI83 21: 39 10118 50 28 lZ 111 
778 30 060C183 21:39 10118 50 28 IZ 112 
779 30 060C183 21:39 101'8 50 28 lZ 2110 
180 30 060C1S3 21:39 lOllS 50 28 12 2115 
781 30 060C183 22:23 101'9 50 29 TZ 79 
782 30 060C1S3 22:23 101,9 50 29 lZ 90 
783 30 060C183 22:23 10119 50 29 1Z 90 
784 30 060C183 22:23 10119 50 29 12 90 
785 30 060CT83 22:23 101,9 50 29 T2 91 
786 30 060C183 22:23 .101,9 50 29 rz 91 
787 30 060CI83 22:23 101,9 50 29 T2 91 
788 30 060CT83 22:23 101,9 50 29 1Z 92 
789 30 060CI83 22:23 101,9 50 29 TZ 92 
790 30 060CI83 22:23 10119 50 29 lZ 95 
791 30 060Cf83 22:23 101,9 50 29 IZ 97 
792 30 060CT83 22:23 101,9 50 29 1Z 97 
793 30 060Cl83 22:23 10119 50 29 rz 97 
7911 30 060CI83 22:23 j(lI,9 50 29 lZ 97 
-(95 30 060CT83 22:23 10119 50 29 TZ 98 
796 30 060CT83 22:23 10119 50 29 rz 100 
797 30 060CT83 22:23 101,9 50 29 "IZ 100 
798 30 060CT83 22:23 10119 50 29 "IZ 101 
799 30 060CT83 22:23 101,9 50 29 12 102 
800 30 060CI83 22:23 1 ()l19 50 29 TZ 103 
801 30 060CT83 22:23 101,9 50 29 12 103 
802 30 060C183 22:23 101'9 50 29 IZ 103 
803 30 060CI83 22:23 101,9 50 29 IZ 103 
8011 30 060CT83 22:23 J()lI9 50 29 IZ 105 
805 30 060CT83 22:23 10119 50 29 T2 105 
806 30 060C183 22:23 101,9 50 29 IZ 105 
807 30 060C183 22:23 10119 50 29 T2 105 
808 30 060CI83 22:23 101,9 50 29 lZ 107 
809 30 060CI83 22:23 101,9 50 29 IZ 107 
810 30 060C183 22:23 10119 50 29 TZ 107 



OCTOBER 1983 GEAR COI'IPARISON STUDY (TASI<_C() 01) 16 
STRIPED BASS (TAXON=30) AND HlillE P[HCII(lAXON,-35) UNGIII DAIA 
fOH 3M BEAI1lRAHL (GEAR=18) AND 6.2t1I1IGII-HISE TRAUL (G[AH=50) 

OBS TAXON DATE liNE SAMPLE GEAH RIV_MILE REGION L [NGIII 

811 30 060CT83 22:23 J(Jl19 50 29 TZ 108 
812 30 060CI83 22:23 10119 50 29 lZ 108 
813 30 060CT83 22:23 HJlI9 50 29 lZ 108 
814 30 060C183 22:23 \()119 50 29 TZ 110 
815 30 060CI83 22:23 10119 50 29 TZ 111 
816 30 060C183 22:23 10119 50 29 IZ 1111 
817 30 060CI83 22:23 I (JII9 50 29 IZ 115 
818 30 060CT83 22:23 11"1119 50 29 lZ 1 15 
819 30 060C183 22:23 10119 50 29 lZ 117 
820 30 060CT83 22:23 \0119 50 29 lZ 120 
821 30 060CT83 22:23 10119 50 29 lZ 127 
822 30 060C183 22:23 10119 50 29 TZ 160 
823 30 060CT83 22:23 \0119 50 29 TZ 190 
824 30 060CT83 22:116 1050 50 29 rz 80 
825 30 060C183 22: 116 1050 50 29 lZ 83 
826 30 060CI83 22: 116 1050 50 29 lZ 85 
827 30 060C183 22:116 1050 50 29 IZ 85 
828 30 060CI83 22:116 1050 50 29 IZ 87 
829 30 060CT83 22:46 \050 50 29 lZ 90 
830 30 060CT83 22:116 1050 50 29 TZ 90 
831 30 060CT83 22:116 1050 50 29 lZ 90 
832 30 060CT83 22: 116 1050 50 29 lZ 90 
833 30 060Cl83 22;116 1050 50 29 IZ 90 
8311 30 060Cl83 22;116 1050 50 29 IZ 92 
835 30 060C183 22: 116 \050 50 29 lZ 92 
836 30 060C183 22;116 1050 50 29 lZ 92 
837 30 060CI83 22:116 \050 50 29 IZ 92 
838 30 060CI83 22:116 1050 50 29 lZ 93 
839 30 060C183 22;116 1050 50 29 lZ 93 
8110 30 060CI83 22:116 1050 50 29 IZ 93 
8111 30 060CT83 22:116 1050 50 29 lZ 93 
8112 30 060CI83 22:116 1050 50 29 TZ 911 
8113 30 060CT83 22:116 1050 50 29 lZ 911 
811'1 30 060C183 22:116 1050 50 29 TZ 95 
8115 30 060CT83 22: 116 1050 50 29 TZ 95 
8116 30 060C183 22:116 1050 50 29 lZ 95 
8117 30 060CT83 22:116 1050 50 29 lZ 96 
8118 30 060C183 22:116 1050 50 29 TZ 96 
8119 30 060CI83 22: 116 1050 50 29 IZ 96 
850 30 060CT83 22:116 1050 50 29 IZ 96 
851 30 060C183 22: 116 1050 50 29 lZ 97 
852 30 060CT83 22:116 1050 50 29 IZ 97 
853 30 060C183 22:1,6 1050 50 29 lZ 97 
854 30 060Cl83 22:116 1050 50 29 lZ 97 
855 30 060CT83 22:46 1050 50 29 rz 98 
856 30 060Cl83 22:116 1050 50 29 TZ 98 
857 30 060C183 22: 116 1050 50 29 lZ 98 
858 30 060CI83 22: 116 1050 50 29 IZ 98 
859 30 060CI83 22:116 1050 50 29 lZ 99 
860 30 060CI83 22: '16 1050 50 29 TZ 99 
861 30 06oC183 22:116 1050 50 29 lZ 100 
862 30 060C183 22: 116 1050 50 29 II 100 
863 30 060Cl83 22: 116 1050 50 29 TZ 100 
8611 30 060CI83 22:116 1050 50 29 lZ 100 



OCJOBER 1983 GEAR COMPARISON STUDY (TASK_CO 01) 17 
STRIPED BASS (lAXON.oo30) AND HIIHE P(HCII( IAXON~35) IENGIII DATA 
fOR 311 BEAM lRAHL (G£AR~18) AltO 6.211 IIIGII-RISE lRAHL (G[AR co 50) 

0135 TAXON DAlE TII1E SAI1PLE GEAR RIV_NILE REGION UNGUI 

865 30 060CT83 22;116 1050 50 29 TZ 100 
866 30 060CT83 22;116 1050 50 29 IZ \02 
867 30 060CI83 22;46 1050 50 29 TZ 102 
868 30 060C183 22:116 1050 50 29 IZ 102 
869 30 060CT83 22:116 1050 50 29 IZ 103 
870 30 060C183 22:116 1050 50 29 lZ 103 
871 30 060CT83 22 :/16 1050 50 29 lZ 103 
872 30 060CT83 22:/16 1050 50 29 lZ 103 
873 30 060C183 22:116 1050 50 29 TZ 103 
874 30 060CT83 22:116 1050 50 29 IZ 103 

.875 30 060CI83 22:116 1050 50 29 lZ 1011 
876 30 060CT83 22:116 1050 50 29 rz 105 
877 30 060C183 22:116 1050 50 29 lZ 105 
878 30 060CT83 22:1,6 1050 50 29 lZ 106 
879 30 060C183 22:116 1050 50 29 lZ 106 
880 30 060CI83 22:

'
16 1050 50 29 1Z 101 

881 30 060CT83 22:116 1050 50 29 lZ 107 
882 30 060C·'83 22;116 1050 50 29 IZ 108 
883 30 060CT83 22:1,6 1050 50 29 TZ 110 
8811 30 060CI83 22:116 1050 50 29 lZ 110 
885 30 060CT83 22:116 1050 50 29 IZ 110 
886 30 060C183 22:116 1050 50 29 TZ 111 
887 30 060Cl83 22:116 1050 50 29 1Z 112 
888 30 060C183 22:116 1050 50 29 rz 1 15 
889 30 060CT83 22:116 1050 50 29 TZ 117 
890 30 060C183 22: 116 1050 50 29 IZ 1 18 
891 30 060C183 22:116 1050 50 29 IZ 119 
892 30 060C183 22: 116 1050 50 29 IZ 122 
893 30 060Cr83 22:116 1050 50 29 lZ 122 
8911 30 060CJ83 22:116 1050 50 29 TZ 1118 
895 30 060Cl83 22:116 1050 50 29 IZ 159 
896 30 060CI83 22:1,6 1050 50 29 IZ 166 
897 30 060CI83 22: '16 1050 50 29 TZ 110 
898 30 060CI83 22:1,6 1050 50 29 IZ 180 
899 30 060CT83 22:116 1050 50 29 lZ 181 
900 30 060CI83 22:116 1050 50 29 lZ 191 
901 30 060C183 22:116 1050 50 29 lZ 192 
902 30 060CI83 22:116 1050 50 29 "IZ 193 
903 30 060CT83 22:116 1050 50 29 TZ 196 
9011 30 060CI83 22:116 1050 50 29 IZ 197 
905 30 060C183 22; 116 1050 50 29 TZ 198 
906 30 060CT83 22:116 1050 50 29 lZ 200 
907 30 060CI83 22:116 1050 50 29 IZ 210 
908 30 060CT83 22: 116 1050 50 29 IZ 2110 
909 30 060CI83 22:116 1050 50 29 IZ 253 
910 30 060CI83 22: '16 1050 50 29 IZ 260 
911 30 060CI83 23: 10 1051 50 29 IZ 811 
912 30 060Cl83 23; 10 1051 50 29 lZ 88 
913 30 060C183 23: 10 1051 50 29 IZ 90 
9111 30 060CT83 23: 10 1051 50 29 IZ 90 
915 30 060CI83 23: 10 1051 50 29 rz 90 
916 30 060CI83 23: 10 1051 50 29 IZ 90 
917 30 060CI83 23: 10 1051 50 29 lZ 90 
918 30 060CI83 23: 10 1051 50 29 IZ 92 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CD 01) 18 
STRIPED BASS (TAXON=30) AND WHITE PfRCH(TAXON=35) LfNGlil DATA 
fOR 3N BEA,., TRAWL (GEAR-"18) AND 6.2M ItIGIt-RISE TRAI-Il (G[AH~50) 

OBS TAXON DAlf TI,.,£ SAMPl.f GEAR H I V _Mil E REGION LEHGTI' 

919 30 060CT83 23: 10 1051 50 29 TZ 92 
920 30 060CI83 23: 10 1051 50 29 lZ 92 
921 30 060C183 23: 10 1051 50 29 IZ 92 
922 30 060CT83 23: 10 1051 50 29 1Z 93 
923 30 060C183 23: 10 1051 50 29 IZ 911 
9211 30 060C183 23: 10 1051 50 29 TZ 95 
925 30 060Cr83 23: 10 1051 50 29 1Z 95 
926 30 060CI83 23; 10 1051 50 29 IZ 95 
927 30 060CT83 23: 10 1051 50 29 lZ 96 
928 30 060CI83 23: 10 1051 50 29 Il 98 
929 30 060CT83 23: 10 1051 50 29 1Z 98 
930 30 060C183 23: 10 1051 50 29 lZ 98 
931 30 060C183 23: 10 1051 50 29 lZ 98 
932 30 060CT83 23; 10 \051 50 29 lZ 100 
933 30 06oC183 23: 10 1051 50 29 lZ 100 
931, 30 060CT83 23: 10 1051 50 29 1Z 101 
935 30 06oCT83 23: \0 1051 50 29 TZ 102 
936 30 060Cl83 23: 10 1051 50 29 TZ 102 
937 30 060CT83 23: \0 1051 50 29 lZ 103 
938 30 060Cl83 23: 10 1051 50 29 lZ 101, 
939 30 060CT83 23: 10 1051 50 29 TZ 1011 
9110 30 060CT83 23: 10 1051 50 29 lZ 107 
9111 30 060CT83 23: 10 1051 50 29 lZ 108 
9112 30 060Cl83 23: 10 1051 50 29 lZ 108 
9113 30 060C183 23: 10 1051 50 29 IZ 110 
9111, 30 060CI83 23: 10 1051 50 29 TZ 1 11 
9115 30 060CT83 23: 10 1051 50 29 lZ 111 
9116 30 060CI83 23: 10 1051 50 29 IZ 111 
91J7 30 060Cf83 23; 10 1051 50 29 TZ III, 
9 /18 30 060C183 23: 10 1051 50 29 "IZ 115 
91,9 30 060C183 23: 10 1051 50 29 lZ 1611 
950 30 060C183 23: 10 1051 50 29 lZ 178 
951 30 060Cl83 23: 10 lO51 50 29 rz 180 
952 30 060C183 23: 10 1051 50 29 1Z 182 
953 30 060CI83 23: 10 1051 50 29 TZ 2011 
951, 30 060CI83 23: 10 1051 50 29 lZ 2115 
955 30 060C"l83 23: '12 1052 50 29 1Z 87 
956 30 060C183 23: /12 1052 50 29 1Z 90 
957 30 060CI83 23:/12 1052 50 29 TZ 97 
958 30 060CT83 23: /12 1052 50 29 lZ 97 
959 30 060CI83 23: 112 1052 50 29 IZ 100 
960 30 060C183 23: Li2 1052 50 29 lZ 100 
961 30 06oCr83 23: '12 1052 50 29 TZ 101 
962 30 060CT83 23: 112 1052 50 29 12 102 
963 30 060C183 23 :112 1052 50 29 IZ 112 
9611 30 060C183 23:112 1052 50 29 lZ 117 
965 30 060CT83 23: 112 1052 50 29 IZ 227 
966 30 070Cla3 1 :22 1055 50 30 IZ 77 
967 30 070CI83 1 :22 1055 50 30 lZ 82 
968 30 070CT83 1:22 1055 50 30 IZ 811 
969 30 070CI83 1; 22 1055 50 30 IZ 85 
970 30 070Cl83 1:22 1055 50 30 IZ 85 
971 30 070CI83 1: 22 1055 50 30 IZ 87 
972 30 070Cl83 1:22 1055 50 30 1Z 88 



OCTOI3£H 1983 GEAR COMPARISON STUDY (lASK_CD 01) 19 
STRIPED BASS (lAXON<W) AND HIiITt I'fHCII(TAX(lN co 35) U.tlGIIl DATA 
rOI{ 311 BEAI1 If<AHL (GEARc;18) AND 6.211 IIIGII-HIS[ TRAI/L (GEAR:.::50) 

OBS TAXON DATE T 111E SAI1PI.E GEAR R I V.-'11 I.E REGION LENGTII 

973 30 070CT83 1: 22 1055 50 30 IZ 92 
974 30 070CI83 1 :22 1055 50 30 IZ 92 
975 30 070CT83 1:22 1055 50 30 rz 92 
976 30 070CT83 1: 22 1055 50 30 IZ 93 
977 30 070CI83 1:22 1055 50 30 IZ 9/1 
978 30 070Cl83 1: 22 1055 50 30 IZ 95 
979 30 OlOCI83 I: 22 1055 50 30 IZ 96 
980 30 070CT83 1 ;22 1055 50 30 lZ 96 
981 30 070Cl83 1 :22 1055 50 30 lZ 97 
982 30 070Cl83 1;22 1055 50 30 lZ 98 
983 30 070CT83 I: 22 1055 50 30 lZ 100 
98/, 30 070C183 1:22 \055 50 30 lZ 101 
985 30 010Cl83 1 :22 1055 50 30 TZ 102 
986 30 070CT83 1:22 1055 50 30 lZ 101, 
987 30 OlOCT83 1 ;22 1055 50 30 lZ 101, 
988 30 070Cl83 1:22 1055 50 30 IZ \05 
989 30 070Cl83 1 :22 \055 50 30 TZ \05 
990 30 070Cl83 1 :22 1055 50 30 1Z 107 
991 30 070Cl83 1:22 1055 50 30 IZ lOB 
992 30 070CT83 1:22 1055 50 30 lZ 1\0 
993 30 0lOCl83 1: 22 1055 50 30 lZ 110 
991, 30 070CT83 1 ;22 1055 50 30 lZ 110 
995 30 070CI83 1:22 1055 50 30 IZ 115 
996 30 070Cl83 1:22 1055 50 30 TZ 120 
997 30 070C183 1: 22 1055 50 30 lZ 138 
998 30 070CT83 1: 22 1055 50 30 lZ 155 
999 30 070CT83 1: 22 1055 50 30 lZ 180 

1DDO 30 Dlocr83 1: 22 1055 50 30 IZ 185 
1001 30 DlOCI83 1:22 1055 50 30 lZ 195 
1002 30 070CI83 1 ;22 1055 50 30 IZ 200 
1003 30 0lOcr83 1: 22 1055 50 30 lZ 209 
1001, 30 070CT83 1: 22 1055 50 30 1Z 220 
1005 30 070CI83 1:22 1055 50 30 lZ 255 
1006 30 OlOCTS3 1; 22 1055 50 30 lZ 291 
1007 30 070CI83 1 :22 1055 50 30 IZ 291 
1008 30 (HOCI83 1: 22 1055 50 30 lZ 300 
1009 30 070CI83 1 ;22 1055 50 30 IZ 320 
1010 30 0lOCl83 1 :22 1055 50 30 lZ 350 
1011 30 070Cf83 2;01 1056 50 30 lZ 83 
1012 30 070CT83 2:01 1056 50 30 lZ 87 
1013 30 070CT83 2:01 \056 50 30 lZ 87 
1011J 30 010CI83 2;01 1056 50 30 TZ 88 
1015 30 070C183 2:01 1056 50 30 fZ 88 
1016 30 070cr83 2;01 1056 50 30 lZ 88 
1017 30 070CI83 2:01 1056 50 30 rz 119 
10 18 30 D70CI83 2;01 1056 50 30 lZ 89 
1019 30 070CIB3 2:01 1056 50 30 IZ 89 
1020 30 OlOCI83 2:01 1056 50 30 lZ 89 
1021 30 070Cl83 2:01 1056 50 30 IZ 90 
1022 30 070Cl83 2:01 1056 50 30 TZ 91 
1023 30 070CTS3 2:01 1056 50 30 IZ 92 
1021, 30 070el83 2:01 10')6 50 30 TZ 911 
1025 30 070CI83 2;01 1056 50 30 IZ 911 
1026 30 070CT83 2;01 1056 50 30 lZ 91, 



OCTOBER 1983 GfAR COl1PARISON STUDY (TASK_CD 01) 20 
STRIPED BASS (lAXON=30) AND I-ItllH PEHCII(TAXON"'35) LENGIIl DATA 
fOR 3M BEAI1 TRAWL (GEAR"'ltl) AND 6.211 IIIGII-HIS[ TRA\/L (GEAR=5D) 

OBS TAXON DATE T II·IE SAI1PI.E GEAR RIV_NILE REGION I.ENGHI 

1027 3D D70GT83 2:01 1056 50 30 TZ 95 
1028 30 DIOCl83 2:01 1056 50 30 rz 95 
1029 30 0lOC f83 2:01 1056 50 30 lZ 96 
103Q 30 070CT83 2:01 1056 50 30 rz 96 
1031 30 010cr83 2:01 1056 50 30 IZ 9"1 
1032 30 0lOCI83 2:01 1056 50 30 TZ 91 
1033 30 070er83 2:01 1056 50 30 1Z 97 
10311 30 070cr83 2:01 1056 50 30 "lZ 97 
1035 30 010Cf83 2:01 1056 50 30 TZ 91 
1036 30 070Cl83 2:01 1056 50 30 IZ 97 
1037 30 070CI83 2:01 1056 50 30 TZ 97 
1038 30 070C f83 2:01 1056 50 30 IZ 98 
1039 30 070C183 2:01 1056 50 30 lZ 98 
10110 30 070C183 2:01 1056 50 30 "\Z 98 
10/11 30 070Cl83 2;01 1056 50 30 lZ 98 
10/12 30 070cr83 2:01 1056 50 30 "IZ 98 
HII13 30 010Cl83 2:01 1056 50 30 1Z 98 
10/111 30 070C183 2:01 1056 50 30 TZ 99 
10115 30 070cr83 2:01 1056 50 30 lZ 99 
10116 30 070C183 2:01 1056 50 30 IZ 99 
10117 30 070C183 2:01 1056 50 30 TZ 100 
lOllS 30 070C183 2:01 1056 50 30 lZ 100 
IOLI9 30 070C1S3 2:01 1056 50 30 1Z 101 
1050 30 070cr83 2:01 1056 50 30 IZ JOI 
1051 30 010cr83 2:01 1056 50 30 TZ 102 
1052 30 070C183 2:01 1056 50 30 1Z 102 
1053 30 010CI83 2;01 1056 50 30 1Z '102 
1054 30 070Cl83 2:01 1056 50 30 lZ 102 
1055 30 070C183 2;01 1056 50 30 TZ 102 
1056 30 O/OCI83 2:01 1056 50 30 lZ 103 
1057 30 070C183 2:01 1056 50 30 1Z 103 
1058 30 070CI83 2:01 1056 50 30 1Z 10lj 
1059 30 070C183 2:01 1056 50 30 lZ 101, 
1060 30 070CI83 2:01 1056 50 30 1Z 1011 
1061 30 070CTS3 2:01 1056 50 30 lZ 101, 
1062 30 070CI83 2:01 1056 50 30 lZ 105 
1063 30 070C1S3 2:01 1056 50 30 IZ 105 
1061, 30 070C183 2:01 1056 50 30 1Z 106 
1065 ' 30 070C183 2:01 1056 50 30 lZ 106 
1066 30 070cr83 2;01 1056 50 30 1Z 101 
1067 30 070CT83 2:01 1056 50 30 "lZ 107 
1068 30 070C183 2:01 1056 50 30 IZ 107 
1069 30 070elS3 2;01 1056 50 30 lZ 109 
1070 30 070C183 2:01 1056 50 30 lZ 109 
1071 30 070CI83 2;01 1056 50 30 lZ 109 
1072 30 OlOCIS3 2:01 1056 50 30 ,1Z 110 
1073 30 070Cl83 2;01 1056 50 30 rz 110 
107'1 30 D70CTS3 2:01 1056 50 3D fZ 110 
1075 30 070CI83 2:01 1056 50 30 lZ 112 
1076 30 070ClS3 2:01 1056 50 30 lZ 112 
1077 30 07ocrS3 2:01 1056 50 30 IZ 120 
HH8 30 070cr83 2:01 1056 50 30 IZ 179 
1079 30 070CT83 2:01 1056 50 30 lZ 270 
1080 30 070CI83 2:01 1056 50 30 lZ 300 



OCIOBfH 1983 GEAR COI'WAR I SON STUDY (TASK .CD 01) 21 
SlIUP[() BASS (IAXON=30) AND HltllE P[HCII(TAXON"'3~) LENGIII DATA 
FOR 3M BEAI., TRAHL (GEAH"'18) AND 6.21-1ItIGII-RISE THAHL (G[AR~50) 

OBS TAXON DATE TIME SAMPL.E GEAR RIV_MILE REGION LENG ru 

1081 30 070Cl83 2;01 Hl56 50 30 IZ 332 
10112 10 o Toe; 111"1 ? l:?li lOli 1 'in 11 17 1ft 
IIltl J Jll U/OCltlJ 21 :26 IU63 50 31 IZ 89 
10811 30 070CI83 21 :26 1063 50 31 "fZ 98 
1085 30 070Cl83 21 :26 1063 50 3 I TZ 101 
1086 30 070Cl83 21: 26 '1063 50 31 IZ 102 
1087 30 0lOCl83 21: 26 1063 50 31 lZ 105 
1088 30 070CT83 21 :26 1063 50 31 lZ 113 
1089 30 010Cl83 21 :26 1063 50 31 IZ 1111 
1090 30 070Cl83 21 :26 1063 50 31 lZ 122 
1091 30 OlOC183 21 :26 1063 50 31 IZ 220 
1092 30 070Cl83 22;16 10611 50 31 IZ 77 
1093 30 0/OCl83 22: 16 10611 50 31 TZ 85 
109/1 30 070Cl83 22: 16 10611 50 31 TZ 86 
1095 30 070Cl83 22; 16 106/1 50 31 IZ 86 
1096 30 070C183 22: 16 10611 50 31 lZ 87 
1097 30 070CT83 22: 16 1064 50 31 IZ 87 
1098 30 070Cl83 22: 16 10611 50 31 IZ 87 
1099 30 070CT83 22: 16 10611 50 31 lZ 90 
1100 30 070Cl83 22: 16 106/1 50 31 rz 91 
1101 30 070Cl83 22: 16 10611 50 31 IZ 101 
1102 30 070CI83 22: 16 10611 50 31 IZ 110 
1103 30 070Cl83 22: 16 106/1 50 31 IZ 112 
11011 30 070Cl83 22:53 1065 50 31 lZ 88 
1105 30 010Cl83 22:53 1065 50 31 IZ 92 
1106 30 070Cl83 22:53 1065 50 31 IZ 95 
1107 30 070CI83 22:53 1065 50 31 IZ 96 
1108 30 070Cl83 22:53 1065 50 31 IZ 98 
1109 30 (HOCT83 22:53 1065 50 31 IZ 291~ 
1110 30 010CI83 23: 16 1066 50 32 TZ 61 
1111 30 (l70C183 23: 16 1066 50 32 IZ 79 
1112 30 0lOC183 23: 16 1066 50 32 IZ 80 
1113 30 010CI83 23: 16 1066 50 32 TZ 81 
11111 30 070Cl83 23: 16 1066 50 32 IZ 811 
1115 30 070CI83 23: 16 1066 50 32 TZ 811 
1116 30 070cr83 23; 16 1066 50 32 TZ 85 
1117 30 070Cl83 23: 16 1066 50 32 TZ 86 
1118 30 0lOCl83 23: 16 1066 50 32 IZ 86 
1119 30 010Cl83 23: 16 1066 50 32 IZ 87 
1120 30 OlOCI83 23; 16 1066 50 3" ,. IZ 81 
1121 30 01OGI83 23: 16 1066 50 32 TZ 88 
1122 30 070Cl83 23: 16 1066 50 32 IZ 88 
1123 30 070Gr83 23: 16 1066 50 32 TZ 90 
1124 30 070Cl83 23: 16 1066 50 32 TZ 90 
1125 30 070CI83 23:16 1066 50 32 TZ 91 
1126 30 070Cl83 23: 16 1066 50 32 H 92 
1127 30 070GI83 23; 16 1066 50 32 IZ 92 
1128 30 070GT83 23: 16 1066 50 32 IZ 92 
1129 30 070CT83 23: 16 1066 50 32 IZ 92 
1130 30 0/OCl83 23: 16 1066 50 32 12 92 
1131 30 070CI83 23: 16 1066 50 32 TZ 93 
1132 30 070GI83 23: 16 1066 50 32 IZ 911 
1133 30 070Cl83 23; 16 1066 50 32 TZ 95 
11311 30 07oCT83 23: 16 1066 50 32 IZ 95 



OCTOBER 1983 GfAH C0I1I'AHISON SruDY (IASK._CIl 01) 22 
STRIPED BASS (IAXON=o30) AND tilliTE 1'[HCII(lAXOtl""35) LENGrll DATA 
fOR 3M UEAM IRAWL (GfAf!~18) AND 6.2M HIGIl-HISf lHAHL (GFAH"'50) 

OBS TAXON DATE TIME SAI1I'LE GEAr< HIV_Ylllf HEGION l [NGlit 

1135 30 070CT83 23: 16 1066 50 32 TZ 96 
1136 30 orOCI83 23: 16 1066 50 32 IZ 98 
1137 30 0lOClB3 23: 16 1066 50 32 TZ 9B 
1138 30 D70C183 23: 16 1066 50 32 12 9B 
1139 30 070Cl83 23: 16 1066 50 32 TZ 100 
1140 30 070CI83 23: 16 1066 50 32 12 100 
1 11,1 30 070ClB3 23; 16 1066 50 32 1Z 100 
1 iLI2 30 070Cl83 23: 16 1066 50 32 12 101 
11 113 30 OlOCl83 23: 16 1066 50 32 lZ 102 
111111 30 070C1B3 23: 16 1066 50 32 IZ 106 
11115 30 070crB3 23: 16 1066 50 32 TZ 112 
11116 30 070Cl83 23: 16 1066 50 32 lZ 116 
1 JlI7 30 OlOCI83 23: 16 1066 50 32 IZ 16B 
11118 30 070cr83 23: 16 1066 50 32 IZ 178 
11119 30 Olocr83 23: 16 1066 50 32 T2 222 
1150 30 OBOC183 O;OB 1067 50 32 rz 92 
1151 30 OBOCIB3 0:08 1067 50 32 IZ 92 
1152 30 (J80CT83 O;OB 1067 50 32 TZ 95 
1153 30 OBOCTS3 O:OB 1067 50 32 lZ 101 
115lt 30 OBOCI83 O:OB 1067 50 32 IZ 102 
1155 30 OBOCTB3 0;08 1067 50 32 1Z 102 
1156 30 080crS3 O:OS 1067 50 32 lZ 103 
1157 30 080CIB3 O;OB 1067 50 32 TZ 103 
1158 30 osocrS3 O:OB 1067 50 32 IZ 107 
1159 30 OBOGlB3 O:OB 1067 50 32 IZ lOB 
1160 30 OBOCIB3 0;08 106] 50 32 "IZ 108 
1161 3D 080CIB3 0:08 1067 50 32 IZ 110 
1162 30 OBOCTB3 O;OB 1067 50 32 TZ I 11 
1163 30 (J80ClB3 0:08 1067 50 32 IZ 116 
11611 30 080cr83 O:OB 1067 50 32 lZ 1 J 7 
1165 30 (l80CrB3 0:08 1067 50 32 "IZ 120 
1166 30 OBOCIB3 0:08 1067 50 32 rz 1110 
1167 30 080C183 0:08 1067 50 32 rz 151 
1168 30 OBOCI83 0:08 1067 50 32 TZ 21B 
1169 30 OBOCI83 0:08 1067 50 32 "IZ 226 
1170 30 080Cl83 0:08 1067 50 32 IZ 235 
1171 30 080ClB3 0:08 1067 50 32 lZ 273 
1172 30 OBOC183 0:08 1067 50 32 'IZ 290 
1173 30 OBOCIB3 0: 32 1068 50 32 lZ 76 
11711 30 080C1B3 0: 32 1068 50 32 lZ 83 
11 75 30 080CI83 0:32 1068 50 32 IZ 85 
1176 30 080crB3 0: 32 1068 50 32 IZ 86 
1177 30 OBOCIB3 0:32 1068 50 :32 lZ 86 
117B 30 oaOClB3 0:32 1068 50 32 IZ 88 
1179 30 080ClB3 0;32 1068 50 32 12 90 
1180 30 080CI83 0:32 1068 50 32 lZ 90 
1181 30 080cr83 0:32 1068 50 32 IZ 90 
1182 30 OBOGT83 0:32 1068 50 32 IZ 90 
I1B3 30 080ClB3 0:32 1068 50 32 TZ 90 
llBl1 30 080CT83 0:32 1068 50 32 IZ 91 
1185 30 080e-183 0:32 1068 50 32 IZ 92 
1186 30 OBOCl83 0:32 1068 50 32 rz 92 
1187 30 080CIB3 0: 32 1068 50 32 lZ 96 
llBB 30 oaOC183 0: 32 1068 50 32 IZ 96 



OCTOBER 1983 GEAR COHPAR I SON STUDY (r ASK_ CD 01) 23 
STRIP£l) BASS (TAXON=30) AND WIlIH PEHCII(TAXON'-'35) UNGrll DATA 
fOH 3N IlEAI11RAWL (GEAH=18) AND 6.2N IIIGII-HISE THAWL (C[AR"-'50) 

OilS TAXON DATE TIME SAI1PLE GEAR RIV_HILE REGION LENGTII 

1189 30 080CT83 0:32 1068 50 32 TZ 96 
1190 30 080CI83 0: 32 1068 50 32 IZ 97 
1191 30 Q80CT83 0:32 1068 50 32 1Z 97 
1192 30 080CI83 0:32 1068 50 32 IZ 97 
1193 30 OBOCT83 0: 32 1068 50 32 TZ 99 
11911 30 OSOCT83 0:32 1068 50 32 IZ 100 
1195 30 OBOCIS3 0:32 106S 50 32 lZ 100 
1196 30 080ClS3 0:32 1068 50 32 lZ 100 
1197 30 080CT83 0: 32 1068 50 32 lZ 101 
1198 30 OSOCT83 0;32 1068 50 32 lZ 101 
1199 30 080Cl83 0:32 1068 50 32 1Z 101 
1200 30 OSOCf83 0: 32 1068 50 32 1Z 101 
1201 30 080CTS3 0:32 1068 50 32 TZ 102 
1202 30 OSOCT83 0:32 1068 50 32 IZ 1011 
1203 30 080CTS3 0:32 1068 50 32 lZ 101, 
1204 30 080CI83 0: 32 1068 50 32 1Z Hl5 
1205 30 080CT83 0: 32 \068 50 32 lZ 105 
1206 30 080Cl83 0:32 1068 50 32 TZ to6 
1207 30 080CI83 0:32 1068 50 32 1Z Hl6 
1208 30 OSOC183 0:32 1068 50 32 IZ Hl"/ 
1209 30 080C183 0;32 to68 50 32 1Z 107 
1210 30 (l80C183 0:32 106S 50 32 lZ 108 
1211 30 OBOC183 0;32 1068 50 32 IZ 109 
1212 30 080C183 0; 32 1068 50 32 lZ 110 
1213 30 080C183 0:32 to68 50 32 lZ 111 
1214 30 080C183 0; 32 1068 50 32 IZ 112 
1215 30 080Cl83 0:32 1068 50 32 IZ 113 
1216 30 (l80C183 0: 32 1068 50 32 1Z 116 
1217 30 080C'83 0:32 1068 50 32 IZ 117 
1218 30 080Cl83 0: 32 1068 50 32 TZ 1 17 
1219 30 OSOCI83 0:32 1068 50 32 1Z 118 
1220 30 080C183 0: 32 1068 50 32 TZ 122 
1221 30 OSOCI83 0;32 1068 50 32 lZ 122 
1222 30 OSOCI83 0:32 106S 50 32 TZ 131 
1223 30 OSOGT83 0; 32 1068 50 32 1Z 11,6 
1221t 30 GSOC183 0:32 1068 50 32 lZ 154 
1225 30 080ClS3 0:32 1068 50 32 IZ 167 
1226 30 OSOCI83 0;32 1068 50 32 IZ 171 
1227 30 OSOCl83 0:32 1068 50 32 TZ 198 
122S 30 OSOCla3 0: 32 1068 50 32 1Z 205 
1229 30 OSOCT83 0:32 \068 50 32 lZ 21 1, 
1230 30 080CI83 1: 33 1070 50 33 IZ 86 
1231 30 (J80CT83 1: 33 1010 50 33 lZ 91, 
1232 30 080C/83 1: 33 1070 50 33 IZ 208 
1233 30 080ClS3 1: 33 1070 50 33 lZ 221 
1231, 30 OSOCIS3 1: 33 to70 50 33 IZ 2211 
1235 30 OSOCfS3 1: 33 1010 50 33 IZ 226 
1236 30 080Cl83 1: 33 1070 50 33 IZ 236 
1237 30 080CI83 1 :33 1070 50 33 lZ 252 
1238 30 080C"183 1: 33 1070 50 33 IZ 277 
1239 30 170C 183 20:29 2 50 38 Cil 70 
121,0 30 170C183 20:29 2 50 38 ell 81 
1241 30 170C183 20:29 2 50 38 CII 82 
12112 30 170C183 20:29 2 50 38 Cil 82 



OCTOBER 1983 GEAR COI1PAHISON STUDY (lASK_CO 01) 21, 
SIRII'FI) BASS (TAXON=30) AND WIIITE Pff(Cll(lAXON=35) I.lNGIII DATA 
fOR 311 BEAM TRAWL (GEAR=18) AND 6.2M IIIGU-RISE TRAHL (GEAR'-'50) 

OBS TAXON DATE TINE SAMf'l.E GEAR RIV_NILE REGION LENGlIl 

121,3 30 170Cl83 20;29 2 50 38 CII 83 
12'1'1 30 170Cl83 20;29 2 50 38 CII 81, 
121,5 30 170G183 20:29 2 50 38 Gil 85 
12116 30 170Gl83 20:29 2 50 38 GIt 86 
12117 30 170C 183 20:29 2 50 38 ell 86 
.121,8 30 170C183 20:29 2 50 38 Cit 88 
121,9 30 170C-183 20:29 2 50 38 CII 90 
1250 30 170C 183 20:29 2 50 38 Cit 90 
1251 30 170Cl83 20:29 2 50 38 Cit 91 
1252 30 170C183 20:29 2 50 38 CII 92 
1253 30 nOCl83 20:29 2 50 38 Cit 93 
1254 30 nOC183 20:29 2 50 38 CII 93 
1255 30 170C183 20:29 2 50 38 CII 95 
1256 30 170Cl83 20:29 2 50 38 Cit 95 
1257 30 nOCT83 20;29 2 50 38 Cit 96 
1258 30 170Gl83 20:29 2 50 38 CII 91 
1259 30 nOCI83 20:29 2 50 38 Cit 99 
1260 30 170Cl83 20:29 2 50 38 Cit 99 
1261 30 170e183 20;29 2 50 38 Cit 100 
1262 30 170Cl83 20:29 2 50 38 Cit 103 
1263 30 170C183 20:29 2 50 38 GIt 103 
1261, 30 170Cl83 20:29 2 50 38 Cit 101, 
1265 30 170CI83 20:29 2 50 38 CII 105 
1266 30 170CT83 20:29 2 50 38 Cit 105 
1267 30 170el83 20:29 2 50 38 ell 105 
1268 30 170Cl83 20:29 2 50 38 CII 105 
1269 30 110Cl83 20:29 2 50 38 CII 106 
1270 30 170CI83 20:29 2 50 38 CII 106 
1271 30 170C183 20:29 2 50 38 CII 107 
1272 30 170Gl83 20:29 2 50 38 Cit 109 
1273 30 170C183 20:29 2 50 38 Cit 110 
1274 30 110Cl83 20:29 2 50 38 CII 112 
1275 30 170C183 20:29 2 50 38 CII 112 
1276 30 nOCl83 20:29 2 50 38 CII 113 
1217 30 170C183 20:29 2 50 38 CIt 113 
1278 30 170C183 20:29 2 50 38 Cit 113 
1279 30 170CI83 20:29 2 50 38 Cit 1111 
1280 30 lIOCI83 20:29 2 50 38 CII 115 
1281 30 170GI83 20:29 2 50 38 Cit 115 
1282 30 170Cl83 20:29 2 50 38 Gil 116 
1283 30 170CI83 20:29 2 50 38 Gli 1 17 
1281, 30 170Cl83 20;29 2 50 38 CII 117 
1285 30 170CI83 20:29 2 50 38 Cit 117 
1286 30 170C I 83 20;29 2 50 38 CII I I 7 
1287 30 170CI83 20:29 2 50 38 Cit 118 
1288 30 170CI83 20:29 2 50 38 CII 119 
1289 30 170Cl83 20:29 2 50 38 Cit 119 
1290 30 170CI83 20:29 2 50 38 Cit 120 
1291 30 170Cl83 20:29 2 50 38 Cit 1,,2 
1292 30 1 IOCl83 20:29 2 50 38 Cit 208 
1293 30 170Cl83 20;51 3 50 38 CII 72 
1291, 30 170C183 20:51 3 50 38 Cit 7i1 
1295 30 170Cf83 20:51 3 50 38 Cit 87 
1296 30 noc f83 20:51 3 50 38 Cit 88 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CD 01) 25 
STRIPED BASS (TAXON=30) AND HIIITE I'£RCH(lAXON=35) UNGIIt DATA 
rOil 3M BEAI" 1 RAHL (GEAR'"' 18) AND 6.211 III GIHU S[ TRAHL (GEAR=50) 

OBS TAXON DATE TIME SANI'IE GEAR RIV_NILE REGION IENGIIl 

1297 30 170C183 20:51 3 50 38 CII 88 
1298 30 170CI83 20:51 3 50 38 CII 90 
1299 30 170C183 20:51 3 50 38 CU 90 
1300 30 170CI83 20:51 3 50 38 CII 91 
1301 30 170C183 20:51 3 50 38 CII 96 
1302 30 170C183 20:51 3 50 38 CII 97 
1303 30 170Cl83 20:51 3 50 38 CII 98 
1304 30 170CT83 20:51 3 50 38 ell 105 
1305 30 170C183 20:51 3 50 38 CII 105 
1306 30 170C 183 20:51 3 50 38 ell 107 
1307 30 170C183 21: 55 II 50 38 CII -/5 
1308 30 170C183 21: 55 II 50 38 CH 15 
1309 30 170C183 21: 55 II 50 38 CII 77 
1310 30 170C183 21: 55 II 50 38 ell 80 
1311 30 170C183 21: 55 II 50 38 Cli 81 
1312 30 170C183 21: 55 II 50 38 CII 82 
1313 30 170CT83 21: 55 II 50 38 CII 83 
1 31 11 30 170C183 21: 55 II 50 38 ell 83 
1315 30 170C183 21: 55 II 50 38 CII 811 
1316 30 170C183 21 :55 ,~ 50 38 CII 85 
1317 30 170C"I83 21: 55 II 50 38 CII 87 
1318 30 170C183 21 :55 4 50 38 CII 87 
1319 30 170Cl83 21: 55 II 50 38 CII 90 
1320 30 170C183 21: 55 'I 50 38 CII 91 
1321 30 170Cl83 21: 55 II 50 38 Gil 92 
1322 30 170el83 21 :55 II 50 38 CII 92 
1323 30 170C183 21: 55 'I 50 38 CII 93 
13211 30 170e183 21: 55 II 50 38 CII 95 
1325 30 170CT83 21: 55 II 50 38 CII 95 
1326 30 170C183 21: 55 II 50 38 CII 101 
1327 30 170G183 21: 55 I, 50 38 CII 103 
1328 30 170C183 21: 55 'I 50 38 Gil 107 
1329 30 170C183 21: 55 II 50 38 CIl 108 
1330 30 170CT83 21: 55 II 50 38 CII 110 
1331 30 170C183 21: 55 II 50 38 CII 110 
1332 30 170C183 21: 55 II 50 38 Gil 125 
1333 30 170Cl83 21: 55 II 50 38 CII 251 
1334 30 170C183 22: 10 5 50 38 CII 77 
1335 30 170e183 22: 10 5 50 38 CII 78 
1336 30 170Cl83 22: 10 5 50 38 CII 81 
1337 30 170C183 22: 10 5 50 38 CII 85 
1338 30 170CT83 22: 10 5 50 38 CII 88 
1339 30 170cr83 22: 10 5 50 38 CII 90 
13110 30 170cr83 22: 10 5 50 31l CII 90 
13'11 30 170cr83 22: 10 5 50 38 Cit 91 
13'12 30 170C183 22: \(J 5 50 38 Gil 93 
131,3 30 170G I 113 22: 10 5 50 38 CII 96 
131,1, 30 170cr83 22: 10 5 50 38 CII 96 
1345 30 170GI83 22: 10 5 50 38 Gil 96 
13116 30 170G183 22: 10 5 50 38 Gil 97 
13117 30 170Gl83 22: 10 5 50 31l CII 97 
13'18 30 170el83 22: 10 5 50 38 ell 97 
13119 30 170GI83 22: 10 5 50 38 Gil 100 
1350 30 170GI83 22: 10 5 50 38 Gil 100 



OCTOBER 1983 GEAR COI1PARISON STUDY (TASI<_CD (1) 26 
STHIP£U BASS (TAXON.c::30) AI'II) tliliH PEHCII(TAXOI'lc;35I UNG{II OATA 
FOR 311 BEAI1 TRAHL (GEAR= 18) AND 6.211 III Gil-I{ I Sfl RAHL (G[AH~50) 

OBS TAXON DATE TII1E SAI1PLE GEAR RIV __ I1ILE HEGION I. ENGTtI 

1351 30 170C183 22; 10 5 50 38 CII 100 
1352 30 110C183 22: 10 5 50 38 Cit 100 
1353 30 110G183 22: 10 5 50 38 CII 100 
13511 30 110G183 22: 10 5 50 38 CII 100 
1355 30 170G183 22; 10 5 50 38 Cit 100 
1356 30 170G183 22: 10 5 50 38 CII 100 
1357 30 170C183 22: 10 5 50 38 Cli 102 
1358 30 170G183 22: 10 5 50 38 CII 102 
1359 30 170Cr83 22: 10 5 50 38 Cli 103 
1360 30 170G183 22: 10 5 50 38 Cit 103 
1361 30 170G183 22: 10 5 50 38 CII 11)3 
1362 30 170C183 22: 10 5 50 38 Cit 101• 
1363 30 110Cl83 22: 10 5 50 38 CII 101, 
1364 30 110G183 22: 10 5 50 38 Cit 101• 
1365 30 110G 183 22: 10 5 50 38 CII 105 
1366 30 170CI83 22: 10 5 50 38 Cit 105 
1367 30 170G183 22: 10 5 50 38 GIt 105 
1368 30 110C183 22: 10 5 50 38 Cit 105 
1369 30 170G183 22: 10 5 50 38 Cit 107 
1370 30 110G183 22: 10 5 50 38 Cit 107 
1371 30 110G183 22: 10 5 50 38 Cit 107 
1312 30 170GT83 22: 10 5 50 36 Cit 107 
1373 30 170GI83 22; 10 5 50 38 CII 107 
1374 30 170G183 22: 10 5 50 38 eH 108 
1375 30 170C183 22: 10 5 50 38 CII 112 
1316 30 110C163 22: 10 5 50 38 CII 112 
1311 30 110G183 22: 10 5 50 38 CII 112 
1378 30 110Gl83 22; 10 5 50 38 CII 112 
1379 30 170C183 22: 10 5 50 38 Cit 112 
1380 30 110C183 22: 10 5 50 38 Cit 112 
1361 30 1I0CI83 22; 10 5 50 38 CII 1 13 
1382 30 170CI83 22: 10 5 50 38 Cit 1 tI. 
1383 30 170C183 22: 10 5 50 38 Cit 115 
138l.J 30 170GI83 22: 10 5 50 38 CII 117 
1385 30 170C183 22: 10 5 50 38 CII 117 
1386 30 11oC183 22: 10 5 50 38 Cit 118 
1381 30 110C183 22: 10 5 50 36 CII 120 
1388 30 170C183 22: 10 5 50 38 GIt 120 
1389 30 110Gl83 22; 10 5 50 38 CII 121 
1390 30 170G183 22: 10 5 50 38 Cit 122 
1391 30 110C183 22: 10 5 50 38 CII 127 
1392 30 170C163 22: 10 5 50 38 CII 127 
1393 30 110G183 22: 10 5 50 38 CII 172 
1394 30 170CI83 22: 10 5 50 36 Cit 113 
1395 30 lIOCI83 22: 10 5 50 38 Cit 191 
1396 30 170C163 22: 10 5 50 38 Cit 199 
1397 30 110C183 22:119 6 50 37 CII 56 
1398 30 170c I 83 22:119 6 50 3l Cit 69 
1399 30 110C 183 22: 119 6 50 37 CII 73 
11100 30 170Cl83 22:119 6 50 37 CII 17 
1'101 30 170G183 22: 119 6 50 31 CII 17 
11102 30 170C183 22:1,9 6 50 37 Cit 77 
11103 30 110C183 22:119 6 50 31 CIl 16 
1404 30 170Cl83 22:119 6 50 31 CII 83 



OClOBER 1963 GEAR CW1PARISON STUDY (TASK_GO 01) 27 
STRIPED BASS (IAXON=30) AND HIlITE P[HCII(lAXON=35) LENGIH DATA 
rOR 31-1 I3EAI1 IHAY/L (GEAR=lB) AND 6.211 IIIGIl-HIS[ WAHL (GfAH=50) 

0135 TAXON DATE TIME SAI1PLE GEAR RIV31/Lf REGION I.UIGlil 

1405 30 170CT83 22;119 6 50 37 CII 13 11 
11106 30 170CI63 22;119 6 50 31 Gil 85 
IlltH 30 l70GIB3 22: 119 6 50 37 ell 135 
11,06 30 170C ra3 22:,,9 6 50 37 Gil 65 
l1H)9 30 170Gl83 22:119 6 50 37 Gil 65 
11110 30 170Cl83 22: 1,9 6 50 37 ell 86 
1411 30 170G r83 22: ,,9 6 50 37 Gli 86 
11,12 30 170CT83 22:49 6 50 37 Gil 87 
11113 30 170Gl83 22:,,9 6 50 37 Gil 87 
11114 30 170Cl83 22;49 6 50 37 ell 88 
1415 30 170GI83 22;119 6 50 37 Gil 89 
11/16 30 170CI83 22: 119 6 50 37 Gil 90 
11, 17 30 170Cl83 22;119 6 50 37 Gil 91 
11, 18 30 170G163 22:119 6 50 37 Cli 91 
11119 30 nocr83 22: 119 6 50 37 ell 91 
11120 30 noc f83 22: 119 6 50 37 Gil 91 
11,21 30 170G r83 22:'19 6 50 37 Gil 91 
11,22 30 170Cl83 22: 1,9 6 50 37 CII 91 
11,23 30 170Cl83 22:119 6 50 37 CII 92 
11121, 30 170Cl83 22:119 6 50 37 Gil 92 
11125 30 170Cl83 22:

'
19 6 50 37 CII 92 

11126 30 170CT83 22:1,9 6 50 37 Gil 92 
11127 30 170Cl83 22:119 6 50 37 ell 92 
11128 30 170el83 22:119 6 50 37 Gil 93 
11/29 30 nOCl83 22: 119 6 50 37 Gil 93 
11130 30 170GI63 22: 119 6 50 37 Gil 93 
11/31 30 170Gl63 22: 119 6 50 37 CII 93 
11132 30 170er83 22:

'
19 6 50 37 ell 93 

11133 30 170Cl83 22:119 6 50 37 Gil 9
'
1 

1/131, 30 170GI83 22:/19 6 50 37 CII 91, 
11135 30 nOCl83 22: 119 6 50 37 CII 95 
11136 30 170Gr83 22:119 6 50 37 CII 95 
11,37 30 nOGl83 22:1,9 6 50 37 Gil 95 
11138 30 170G183 22:

'
19 6 50 3l CII 96 

1439 30 170G183 22;/19 6 50 37 Gil 96 
11,1,0 30 170Cl83 22: 119 6 50 37 Gil 96 
Jlllil 30 tlOCI83 22:119 6 50 37 Gil 96 
111112 30 170Gl83 22: 119 6 50 37 CII 97 
111 113 30 170cr83 22:119 6 50 37 Gil 97 
11/1,11 30 noc T 83 22: '19 6 50 37 ell 97 
)1,

'
,5 30 170C183 22;119 6 50 37 Gil 91 

111116 30 noel83 22:119 6 50 37 ell 98 
1/1/,7 30 170Gl83 22: 119 6 50 37 CII 98 
JlII18 30 J70GI83 22:119 6 50 37 Gil 98 
J/",9 30 1 70CT83 22: 119 6 50 37 CII 99 
JlI50 30 1 we183 22: 1'9 6 50 37 Gil 99 
11'51 30 170GI83 22: ,,9 6 50 37 CII 99 
11152 30 nOG 183 22: 119 6 50 37 Gil WI 
11153 30 170CT63 22;119 6 50 37 CII 102 
11154 30 170Cl83 22: 119 6 50 37 Gil 102 
11155 30 170CI83 22: 119 6 50 37 Gil 103 
11156 30 170Ct83 22:119 6 50 37 CII 104 
11157 30 170GT83 22: 119 6 50 37 CII 105 
11158 30 170C ra3 22:119 6 50 31 CII J06 



OCTOBER 1983 GEAR COHPAIU SON S HJOY (T ASK. CD 01) 28 
STHIPED BASS (lAXON=30) AND \·/IIITE rmCII(TAXON-"35) LENGTII DATA 
fOR 3M BfAH IHAHL (GfAII'" 18) AND 6.211 ItICIHUS£ WAHL (GEAR=50) 

OBS TAXON DATE liME SAMPLE GEAR R IV_141 LE REGION LfNClIl 

1/159 30 nOCl83 22:119 6 50 H CII 10-' 
1/160 30 170C(83 22:119 6 50 37 CII 107 
1/161 30 170C183 22: 119 6 50 H CII 108 
1/162 30 170C183 22:119 6 50 H CII 109 
1/163 30 170C/83 22:49 6 50 37 CII 110 
1/1611 30 170C183 22:119 6 50 37 CII 112 
1465 30 170C183 22: 119 6 50 37 CII 113 
11166 30 170CT83 22:119 6 50 n CII 115 
1/167 30 170C183 22:49 6 50 37 CII 115 
1/168 30 170C183 22:119 6 50 37 CII 115 
"169 30 170C183 22: 119 6 50 37 CII 116 
1470 30 170C183 22: 119 6 50 37 CII 117 
1'171 30 170CI83 22:119 6 50 37 CII 118 
1472 30 170C183 22: 119 6 50 37 CII 120 
11173 30 170C183 22:119 6 50 37 CII 121 
11174 30 170c 183 22:'19 6 50 37 CII 122 
11175 30 110cr83 22: 119 6 50 37 CIl 134 
1/176 30 170C183 23:09 7 50 36 CII 56 
1'177 30 170C183 23:09 7 50 36 CII 57 
1/178 30 170CI83 23:09 7 50 36 CII 58 
1/179 30 170C183 23:09 7 50 36 CII 68 
11180 30 170C183 23:09 7 50 36 Cit 77 
1'181 30 170C183 23:09 7 50 36 CII 8/1 
1/182 30 170C183 23:09 7 50 36 CII 85 
1/183 30 170CT83 23:09 7 50 36 CII 85 
1/1811 30 170C183 23:09 7 50 36 CII 85 
1/185 30 170C 183 23:09 7 50 36 CII 85 
1/186 30 170C183 23:09 7 50 36 CII 86 
1/187 30 170CI83 23:09 7 50 36 CII 86 
1/188 30 170Cl83 23: 09 7 50 36 CII 86 
1/189 30 170C183 23:09 7 50 36 CII 86 
1490 30 170Cl83 23:09 7 50 36 CII In 
1'191 30 170CI83 23:09 7 50 36 CII 87 
11192 30 170cr83 23:09 7 50 36 CII 87 
1/193 30 170cr83 23:09 7 50 36 CII 88 
1/1911 30 170CI83 23:09 7 50 36 CII 88 
11195 30 170C183 23:09 7 50 36 CII 88 
1/196 30 170CI83 23:09 7 50 36 CII 88 
1/197 30 170C183 23:09 7 50 36 CII 88 
1/198 30 170GI83 23:09 7 50 36 Gil 89 
1/199 30 170C 183 23:09 7 50 36 CII 90 
1500 30 170C/83 23:09 7 50 36 CII 90 
1501 30 170C183 23:09 7 50 36 CII 90 
1502 30 170CT83 23:09 7 50 36 CII 90 
1503 30 170CI83 23: 09 7 50 36 CII 90 
15011 30 170C183 23:09 7 50 36 CII 91 
1505 30 170C(83 23:09 7 50 36 CII 91 
1506 30 170C183 23:09 7 50 36 Gil 91 
1507 30 170C 183 23:09 7 50 36 CII 92 
1508 30 170GI83 23 :09 7 50 36 Gil 92 
1509 3n 170C183 23:09 7 50 36 ell 92 
1510 30 170Gl83 23:09 1 50 36 CII 92 
1511 30 170C183 23:09 7 50 36 CII 93 
1512 30 170G183 23:09 7 50 36 CII 93 



oeroUER 1983 GEAR COI·1PAHISON STUDY (TASK_CD 01) 29 
STHIPfll BASS (IAXON~30) AND WIIITE I'EHCII(TAXON=35) LENGIII DATA 
Fon 311 BEAI1 TRAWL (GEAR'" 18) AND 6.211 III GII- ftf S[ lHAHL (G£AH"-'50) 

OBS TAXON DATE TIME SAMPL[ GEAH HIV_I1IL£ REGION UNG III 

1513 30 170C]83 23:09 7 50 36 Gil 93 
15111 30 170C183 23:09 7 50 36 CII 93 
1515 30 170C183 23:09 7 50 36 CII 93 
1516 30 170CT83 23:09 7 50 36 CII 93 
1517 30 170cr83 23:09 I 50 36 ell 911 
1518 30 170CT83 23 :09 7 50 36 CII 911 
1519 30 170CT83 23:09 7 50 36 Gil 95 
1520 30 170CI83 23:09 7 50 36 ell 95 
1521 30 170C183 23:09 7 50 36 CII 96 
1522 30 170C183 23:09 7 50 36 CII 96 
1523 30 170C183 23:09 7 50 36 CII 96 
15211 30 170Cl83 23:09 7 50 36 Gil 96 
1525 30 170C183 23:09 7 50 36 CII 96 
1526 30 170C183 23 :09 7 50 36 CII 96 
1527 30 170C183 23:09 7 50 36 CII 97 
1528 30 170C183 23 :09 7 50 36 CII 97 
1529 30 170C183 23:09 7 50 36 CII 97 
1530 30 170CT83 23:09 7 50 36 CII 97 
1531 30 170CI83 23:09 7 50 36 CII 97 
1532 30 170C183 23:09 7 50 36 CII 97 
1533 30 170C183 23 :09 7 50 36 CII 97 
1534 30 170CT83 23:09 7 50 36 CII 97 
1535 30 170C /83 23 :09 7 50 36 CII 97 
1536 30 170G183 23:09 7 50 36 CII 97 
1537 30 170C183 23:09 7 50 36 CII 97 
1538 30 170C 183 23:09 7 50 36 CII 91 
1539 30 170C183 23:09 7 50 36 CII 98 
151,0 30 170C183 23:09 7 50 36 CII 98 
1541 30 170C183 23:09 7 50 36 CII 98 
15112 30 170CI83 23:09 7 50 36 CII 98 
151,3 30 170GT83 23:09 7 50 36 CII 98 
15114 30 170C183 23:09 7 50 36 Gil 98 
15115 30 170C183 23:09 7 50 36 Cli 98 
15116 30 170G183 23 :09 7 50 36 Cli 99 
15117 30 170C183 23:09 7 50 36 CII 100 
15118 30 170C183 23:09 7 50 36 ell 100 
15119 30 170C183 23:09 7 50 36 CII 100 
1550 30 170G183 23:09 7 50 36 CII 100 
1551 30 170G183 23:09 7 50 36 CII 100 
1552 30 170G183 23:09 7 50 36 CII 102 
1553 30 170C183 23:09 7 50 36 CII 103 
1554 30 170C183 23:09 7 50 36 Cli 103 
1555 30 l70cr83 23:09 7 50 36 Gil 103 
1556 30 170e183 23:09 7 50 36 CII 103 
1557 30 170CT83 23: 09 7 50 36 ell 103 
1558 30 170CI83 23:09 7 50 36 ell 103 
1559 30 170Cl83 23:09 7 50 36 CII 103 
1560 30 170G183 23:09 7 50 36 Gil 103 
1561 30 170CI83 23 :09 7 50 36 Gil III 3 
1562 30 170C183 23:09 7 50 36 ell 1011 
1563 30 170C183 23:09 7 50 36 CII 101, 
1564 30 170Gf83 23:09 7 50 36 CII 1011 
1565 30 170C183 23:09 7 50 36 Gti 101, 
1566 30 170C183 23:09 7 50 36 CII 105 



OCIOBEn 1983 GEAR COMPARISON STUDY (TAS~_CD 01) 30 
SlHlPED BASS (TAXON=30) AND HIIIT£ PEHCII(TAXONc-35) IENGIII DATA 
FOR 3M BEAI1 TRAHL (GEAR=18) AND 6.211 IIIGII-HISE TRAHL (GFAR=50) 

OBS TAXON DATE TIME SAl1Pl.E GEAR RIV_MIIE REGION I fNGTII 

1561 30 170C183 23:09 7 50 36 CII 105 
1568 30 170C183 23:09 7 50 36 CII 105 
1569 30 170C183 23:09 7 50 36 CII 106 
1570 30 170C183 23:09 7 50 36 CII J06 
1571 30 170C183 23:09 7 50 36 CII 106 
1512 30 170Cl83 23:09 7 50 36 CII \06 
1573 30 170C183 23:09 7 50 36 CII 106 
1514 30 170C[83 23 ;09 7 50 36 CII 106 
1575 30 170C183 23:09 7 50 36 CII 107 
1576 30 170C183 23:09 7 50 36 CII 107 
1577 30 170C183 23:09 7 50 36 CII 108 
1578 30 170C183 23;09 7 50 36 CII 108 
1579 30 170C183 23:09 7 50 36 CII 108 
1580 30 170C183 23:09 7 50 36 CII 109 
1581 30 170C183 23:09 7 50 36 CII 109 
1582 30 170C183 23 ;09 7 50 36 Gil 110 
1583 30 170C183 23:09 7 50 36 CII 110 
1584 30 170C183 23:09 7 50 36 CII 110 
1585 30 170CT83 23:09 7 50 36 CII 1\0 
1586 30 170C183 23:09 1 50 36 CII 110 
1587 30 170C 183 23;09 7 50 36 CII I 11 
1588 30 17ocr83 23: 09 7 50 36 CII 112 
1589 30 170CI83 23;09 1 50 36 CII 1 12 
1590 30 110CI83 23:09 7 50 36 CII 112 
1591 30 110CT83 23:09 7 50 36 CII 113 
1592 30 lIOC183 23:09 1 50 36 CII \15 
1593 30 170CT83 23;09 7 50 36 CII 117 
15911 30 nOC183 23 :09 7 50 36 CII 111 
1595 30 170C183 23 ;09 7 50 36 CII 111 
1596 30 170C 183 23;09 7 50 36 CII 1 19 
1597 30 170C183 23:09 7 50 36 CII 120 
1598 30 170CT83 23:09 7 50 36 CII 123 
1599 30 170cr83 23:09 7 50 36 CII 123 
1600 30 170C183 23:09 7 50 36 CII 125 
1601 30 170CI83 23:09 7 50 36 CII 125 
1602 30 170C183 23:09 7 50 36 CII 129 
1603 30 170C183 23:09 7 50 36 CII 133 
16011 30 170CT83 23:09 7 50 36 CII 159 
1605 30 180CT83 19:08 12 50 35 CII 75 
1606 30 180CI83 19:08 12 50 35 CII 82 
1607 30 180CT83 19:08 12 50 35 CII 82 
1608 30 180G183 19:08 12 50 35 CII 85 
1609 30 180el83 19:08 12 50 35 CII 85 
1610 30 180CI83 19;08 12 50 35 CII 85 
1611 30 180C183 19;08 12 50 35 CII 86 
1612 30 180C183 19:08 12 50 35 CII 89 
1613 30 180G183 19;08 12 50 35 CII 89 
1614 30 180C183 19:08 12 50 35 CII 90 
1615 30 180CI83 19;08 12 50 35 CII 91 
1616 30 180CT83 19:08 12 50 35 CII 92 
1617 30 180C183 19:08 12 50 35 CII 95 
1618 30 180CI83 19:08 12 50 35 ell 95 
1619 30 180GI83 19;08 12 50 35 CII 95 
1620 30 180CI83 19:08 12 50 35 CII 95 



OCTOBfR 1983 GEAR Cor'WAH I SON STUDY (TASK,CO (1) 31 
STRIPED BASS (TAXON=30) AND HIlI"IE PERGIl(TAXON=35) LENGIII DATA 
fOR 3M UEMI TRAHL (GEAR=18) AND 6.2M ItIGIl-HISE THAHL (GEAH=~O) 

OBS IAXON DAlE TINE SAMPI.E GfAB BIV_MIl f REGION LFNGfll 

1621 30 180G183 19:08 12 50 35 Cll 95 
1622 30 180G183 19:08 12 50 35 Gil 96 
1623 30 180G183 19:08 12 50 35 CII 96 
16211 30 180G183 19:08 12 50 35 Gil 97 
1625 30 180GT83 19:08 12 50 35 ell 98 
1626 30 180el83 19:08 12 50 35 Gil 101 
1627 30 180GI83 19:08 12 50 35 Gil 101 
1628 30 180Gl83 19:08 12 50 35 ell 103 
1629 30 180Gl83 19:08 12 50 35 ell 105 
1630 30 180e183 19:08 12 50 35 ell 105 
1631 30 180e'183 19:08 12 50 3" .) elt 106 
1632 30 180e183 19:26 13 50 35 ell 72 
1633 30 180eT83 19:26 13 50 35 CII 77 
1634 30 180e183 19:26 13 50 35 CII 77 
1635 30 180C183 19:26 13 50 35 ell 19 
1636 30 180cr83 19:26 13 50 35 ell 82 
1637 30 180e183 19:26 13 50 35 ell 811 
1638 30 180eT83 19:26 13 50 35 ell 811 
1639 30 180el83 19:26 13 50 35 ell 85 
161,0 30 180GI83 19:26 13 50 35 ell 85 
1641 30 180eT83 19:26 13 50 35 ell 86 
16112 30 180el83 19:26 13 50 35 ell 86 
16113 30 180GT83 19:26 13 50 35 ell 86 
161111 30 180C183 19:26 13 50 35 ell 86 
161,5 30 180e183 19;26 13 50 35 ell 87 
16116 30 180e183 19:26 13 50 35 CII 87 
16117 30 180e183 19:26 13 50 35 ell 87 
16118 30 180eT83 19:26 13 50 35 ell 88 
16119 30 180el83 19:26 13 50 35 ell 118 
1650 30 180e183 19:26 13 50 35 ell 88 
1651 30 180el83 19:26 13 50 35 ell 89 
1652 30 180e183 19:26 13 50 35 ell 90 
1653 30 180GI83 19;26 13 50 35 Gil 90 
1654 30 180e183 19:26 13 50 35 CII 90 
1655 30 180C183 19:26 13 50 35 CII 90 
1656 30 180er83 19:26 13 50 35 Gil 90 
1657 30 180er83 19:26 13 50 35 ell 91 
1658 30 180GI83 19:26 13 50 3r. .) ell 91 
1659 30 180e183 19:26 13 50 35 ell 91 
1660 30 180GI83 19:26 13 50 35 CII 91 
1661 30 180G183 19:26 13 50 35 Gil 92 
1662 30 180G183 19:26 13 50 35 Gil 92 
1663 30 180er83 19:26 13 50 35 Cit 92 
16611 30 180e183 19:26 13 50 35 Gil 93 
1665 30 180eT83 19:26 13 50 35 ell 93 
1666 30 160G183 19:26 13 50 35 GIt 93 
1667 30 180CI83 19:26 13 50 35 ell 95 
1668 30 180el83 19:26 13 50 35 Gil 97 
1669 30 180CI83 19:26 13 50 35 CII 99 
1670 30 180e183 19:26 13 50 35 Cit 99 
1671 30 180CI83 19:26 13 50 35 ell 100 
1672 30 !BOG183 19:26 13 50 35 Cit 102 
1673 30 180GI83 19:26 13 50 35 ell 103 
16711 30 180GI83 19;26 13 50 35 ell 103 



OCTOBER 1983 GEAR CO/WAR I SDN STUDY (TASI<_CD 01) 32 
STHIPfI) BASS (TAXON"'3!)) AND WIlTE PFHCII(TAXON'-'35) IENG'" DATA 
FOR 31-1 BEAI1 lRAI/L (GEAR"-18) AND 6.2/1 IIIGII-RISE TRAY/L (GI:AH"'~O) 

OBS TAXON DATE TINE SANPlE GEAR HIV _MILE HEGION LENG-I II 

1675 30 180CT83 19:26 13 50 35 CII 103 
1676 30 18DcrS3 19:26 13 50 35 CII 105 
1671 30 180CI83 19:26 13 50 35 Cit lOS 
1678 30 18DCTS3 19:26 13 50 35 CII 109 
1679 30 18DCl83 19:26 13 50 35 Gil 110 
1680 3D 180Cl83 19:26 13 50 35 CII 12/1 
1681 30 180CI83 19:26 13 50 35 CII 116 
1682 30 180GIS3 19:26 13 50 35 CII 19/' 
16S3 30 180GT83 19:26 13 50 35 GU 210 
1684 30 18DGT83 19:26 13 50 35 Gil 2]7 
1685 30 18DGrS3 19:26 13 50 35 Gil 251 
16S6 30 18DG/83 19:26 13 50 35 CII 273 
1687 30 180Gr83 20:31 15 50 3/' CII 80 
1688 30 180cr83 20:31 15 50 3/' CII 80 
1689 30 180Gl83 20:31 15 50 31, Gil 83 
1690 30 18DGTS3 20: 31 15 50 31, Gil 85 
1691 30 18DGT83 20:31 15 50 3/, Gil 85 
1692 30 18DGI83 20:31 15 50 31, Gil 86 
1693 30 180GT83 20:31 15 50 3/, Gil 89 
1694 30 18DG183 20:31 15 50 3/, Gil 89 
1695 30 180Gr83 20:31 15 50 31, Gil 89 
1696 30 180Cl83 20:31 15 50 3/' Gil 90 
1697 30 18DGIS3 20:31 15 50 3L, CII 90 
1698 30 180G183 20:31 15 50 3/' Gil 91 
1699 30 180Cl83 20:31 15 50 311 CII 9/, 
1700 30 18DGI83 20:31 15 50 3/1 CII 911 
1701 30 18DGT83 20: 31 15 50 311 CII 9/, 
1702 30 180GI83 20:31 15 50 31, Gil 9/' 
1703 30 180GT83 20:31 15 50 3'1 Gil 95 
17011 30 18DC"83 20:31 15 50 3/' Glt 95 
1705 30 18DGT83 20:31 15 50 31, Gil 96 
1706 30 180GI83 20:31 15 50 3/' CII 96 
1707 30 180GI83 20:31 15 50 31, Gil 96 
1708 30 18DGl83 '20: 31 15 50 3/, Gil 98 
1709 30 18DGT83 20:31 15 50 3/1 Gil 98 
1110 30 180G183 20:31 15 50 3/, Gil 98 
1711 30 180GT83 20:31 15 50 3/1 CII 99 
1712 30 lSDGT83 2D:31 15 50 31, Gil 99 
1713 30 18DGl83 20:31 15 50 3/, CII 100 
17111 30 18DGT83 20:31 15 50 3/' Gil 103 
1715 30 180GT83 20:31 15 50 3/1 CII 103 
1716 30 180Cl83 20:31 15 50 311 Gil 11/' 
1717 30 180G1S3 20: 5/1 16 50 3/1 Gil 1I5 
1718 30 180GI83 20:5/1 16 50 31, ell 91 
1719 30 180Gl83 20: 5/' 16 50 3/' CII 92 
1720 30 18DCI83 20;5 L, 16 50 3/' Gil 93 
1721 30 180Gl83 20: 5/1 16 50 311 Gil 93 
1722 30 180CIB3 20:511 16 50 311 Gil 9/, 
1723 30 180GI83 20: 5'1 16 50 311 Gil 105 
172L, 30 180Cl83 21: 14 17 50 33 TZ 77 
1725 30 180GT83 21: 111 17 50 33 TZ 80 
1726 30 180CI83 21: 1/, 17 50 33 IZ 80 
1727 30 1aOCl83 21; 1/1 1 7 50 33 TZ 85 
1728 30 180GI83 21: II, 17 50 33 rz 86 



OCTOBER 1983 GEAR COI-II'ARISON STUDY (rASK_CD 01) 33 
STI~IP£D BASS (rAXON=30) AND HIlITE I'EHCII(IAXONo:35) UNGfll DATA 
fOR 3r~ BEAI1 I RAHL (GEAn=' 18) AND 6. 2M III GII-R I S£ mAHL (GEAH"'50) 

OBS TAXON DATE 1 II~E SAI'II'LE GEAR RIV_I~ILE REGION UNG III 

1729 30 18DGIB3 21: p, 17 50 33 TZ 91 
1130 30 180GT83 21: II, 17 50 33 lZ 92 
1731 30 180G183 21: II, 17 50 33 TZ 93 
1732 30 180GI83 21: II, 17 50 33 lZ 96 
1733 30 180GT83 21: II, 17 50 33 -.z 97 
1731, 30 18DGr83 21: 1/, 17 50 33 IZ 97 
1735 30 180cr83 21: tI, 17 50 33 lZ 102 
1736 30 180CT83 21: 111 17 50 33 lZ 10'1 
1737 30 180GI83 21: II, 17 50 33 lZ 105 
1738 30 180C183 21: II, 17 50 33 lZ 107 
1739 30 180Gr83 21: 1/, 17 50 33 lZ 108 
1740 30 180GT83 21: I" 17 50 33 IZ 109 
17/11 30 180GT83 21: 1/, 17 50 33 TZ 110 
17/,2 30 180CT83 21: 11, 17 50 33 lZ I 11 
17/13 30 180Cl83 21:14 17 50 33 lZ 117 
17/,/, 30 18Der83 21 :58 18 50 32 .IZ 71 
17'15 30 180Cl83 21:58 18 50 32 lZ 71 
17116 30 18Del83 21: 58 18 50 32 -.z 71 
17"7 30 180cr83 21: 58 18 50 32 lZ 79 
17118 30 18DGT83 21: 58 18 50 32 TZ 82 
17/19 30 18DG183 21: 58 18 50 32 lZ 85 
1750 30 18DGI83 21: 58 18 50 32 lZ 85 
1751 30 18DGI83 21 :58 18 50 32 rz 85 
1752 30 18DGT83 21 :58 18 50 32 TZ 86 
1753 30 18DGI83 21: 58 18 50 32 rz 86 
17511 30 18DGT83 21: 58 18 50 32 TZ 87 
1755 30 180GI83 21: 58 18 50 32 TZ 87 
1756 30 18DG183 21: 58 18 50 32 lZ 87 
1757 30 18DGI83 21 :58 18 50 32 IZ 87 
1758 30 18DGT83 21: 58 18 50 32 IZ 89 
1759 30 18Der83 21: 58 18 50 32 lZ 92 
1760 30 180GT83 21 :58 18 50 32 lZ 92 
1761 30 18DGr83 21: 58 18 50 32 TZ 92 
1762 30 180G183 21: 58 18 50 32 lZ 93 
1763 3D 18DGr83 21: 58 18 50 32 lZ 93 
176/, 30 18DG183 21: 58 18 50 32 IZ <)1, 

1765 30 180GT83 21;58 18 50 32 lZ 94 
1766 30 18DGl83 21: 58 18 50 32 IZ 95 
1767 30 18DGT83 21: 58 18 50 32 TZ 95 
1768 30 180e183 21: 58 18 50 32 lZ 96 
1769 30 18DGI83 21: 58 18 50 32 IZ 96 
1770 30 18DGT83 21: 58 18 50 32 TZ 97 
1771 30 180GT83 21: 58 18 50 32 IZ 97 
1772 30 180Gl83 21: 58 18 50 32 lZ 98 
1773 30 180G183 21: 58 18 50 32 IZ 99 
177/. 30 18DGT83 21:58 18 50 32 lZ 99 
1775 30 180Gl83 21;58 18 50 32 lZ 100 
1776 30 18DGT83 21; 58 18 50 32 lZ 100 
1777 30 18DeT83 21: 58 18 50 32 TZ 103 
1778 30 18DCT83 21; 58 18 50 32 TZ 105 
1779 30 18DGI83 21: 58 18 50 32 TZ 110 
1780 30 180eT83 21: 58 18 50 32 IZ 1 I 1 
1781 30 18DGr83 21: 58 18 50 32 lZ 160 
1782 30 180CT83 22;13 19 50 32 IZ 71 



OCTOBER 1983 GEAR COMI'AHISON STUDY (TASh _CD 01) 311 
STRll'fD BASS (TAXON=30) AND HIlIH I'EHCII(IAXON"35) UNGIII DATA 
fOf{ 31~ BEAM 1HAWL (G(AH"'18) AND 6.2111I1GII-HIS[ lHAH!. (G[AR-'50) 

OOS TAXON DATE TII-I£ SAMPLE GEAR HI V_111LE REGION I ENGfll 

1783 30 180CT83 22: 13 19 50 32 lZ 72 
1784 30 180CI83 22: 13 19 50 32 TZ 78 
1785 30 180CI83 22: 13 19 50 32 lZ 80 
1786 30 180Cr83 22: 13 19 50 32 IZ 81 
1787 30 180C183 22: 13 19 50 32 IZ 81 
1788 30 180C183 22: 13 19 50 32 IZ 82 
1789 30 180C183 22: 13 19 50 32 IZ 85 
1790 30 180CI83 22: 13 19 50 32 lZ 87 
1791 30 180CT83 22:13 19 50 32 TZ 88 
1792 30 180CT83 22: 13 19 50 32 1Z 89 
1793 30 180CI83 22: 13 19 50 32 1Z 90 
17911 30 180Cr83 22: 13 19 50 32 lZ 90 
1795 30 180CT83 22: 13 19 50 32 lZ 93 
1796 30 180C183 22: 13 19 50 32 lZ 91, 
1797 30 180CI83 22:13 19 50 32 a 95 
1798 30 180C183 22:13 19 50 32 IZ 100 
1799 30 180C/83 22: 13 19 50 32 lZ 102 
1800 30 180C183 22:13 19 50 32 lZ 103 
1801 30 180CI83 22: 13 19 50 32 lZ 1~6 
1802 30 180C183 22: 13 19 50 32 IZ 226 
1803 30 180C183 22: 13 19 50 32 TZ 325 
1801, 30 180CJ83 22: 38 20 50 32 lZ 92 
1805 30 180CT83 22:38 20 50 32 lZ 111 
1806 30 180CT83 23:02 21 50 32 lZ 69 
1807 30 180C183 23:02 21 50 32 lZ 70 
1808 30 180CT83 23 :02 21 50 32 /Z 70 
1809 30 180CI83 23:02 21 50 32 lZ 73 
1810 30 180CT83 23:02 21 50 32 IZ 711 
1811 30 180CT83 23:02 21 50 32 lZ 75 
1812 30 180CI83 23 :02 21 50 32 a 75 
1813 30 180C183 23:02 21 50 32 TZ 75 
1811, 30 180C183 23 :02 21 50 32 IZ 77 
1815 30 180CI83 23:02 21 50 32 1Z 77 
1816 30 180C183 23:02 21 50 32 TZ 77 
1817 30 180CI83 23:02 21 50 32 lZ "/8 
1818 30 180C183 23:02 21 50 32 TZ 78 
1819 30 180C 1113 23:02 21 50 32 TZ 18 
1820 30 180el83 23:02 21 50 32 lZ 78 
1821 30 180C·183 23:02 21 50 32 IZ 78 
1822 30 180C183 23:02 21 50 32 lZ 80 
1823 30 180C183 23:02 21 50 32 lZ 80 
1821, 30 180CI83 23:02 21 50 32 lZ 80 
1825 30 180C183 23:02 21 50 32 TZ 80 
1826 30 180eT83 23:02 21 50 32 IZ 81 
1827 30 180CT83 23:02 21 50 32 TZ 81 
1828 30 180CI83 23 :02 21 50 32 IZ 81 
1829 30 180CI83 23:02 21 50 32 1Z 81 
1830 30 180CI83 23:02 21 50 32 a 81 
1831 30 180el83 23:02 21 50 32 TZ 81 
1832 30 180CT83 23:02 21 50 32 rz 82 
1833 30 180CI83 23:02 21 50 32 IZ 82 
18311 30 180GT83 23:02 21 50 32 lZ 82 
1835 30 180CT83 23:02 21 50 32 TZ ll2 
1836 30 180CI83 23:02 21 50 32 IZ 83 



OGTOBfH 1983 GEAR COMPARISON STUDY (TASK~CD (1) 35 
STRIPED BASS (lAXON"'30) AND HItITf PEHCII(TAXON~35) LHIGIIi DATA 
fO/{ 3M BEAI., TRAWL (GEAR=18) ANI) 6.211 HIGII-RISf lRAWL (GfAR=50) 

OBS TAXON DATE TIME SAI1PLE GEAR HIV_MllE REGION I [NGlIl 

1837 )0 180CT8) 23:02 21 50 32 TZ 83 
1838 30 18DCI83 23:02 21 50 32 rz 811 
1839 30 180Cl83 23:02 21 50 32 lZ 81, 
18110 30 180Gl83 23:02 21 50 32 TZ 811 
18111 30 180GI83 23:02 21 50 32 IZ 85 
18112 30 180Gl83 23:02 21 50 32 rz 85 
1843 30 180CT83 23:02 21 50 32 lZ 85 
181111 30 180Gr83 23:02 21 50 32 IZ 85 
18115 30 180GT83 23:02 21 50 32 -IZ 85 
1846 30 IBDGI83 23:02 21 50 32 -rz 85 
18117 30 180Gl83 23:02 21 50 32 lZ 85 
18118 30 18DGI83 23:02 21 50 32 TZ 85 
18119 30 180GI83 23:02 21 50 32 lZ 85 
1850 30 180GI83 23:02 21 50 32 lZ 86 
1851 30 180GIB3 23;02 21 50 32 IZ 86 
1852 30 180GI83 23:02 21 50 32 lZ 86 
1853 30 180GT83 23:02 21 50 32 TZ 87 
18511 30 lBOGT83 23:02 21 50 32 TZ 87 
1855 30 18DG183 23:02 21 50 32 TZ 87 
1856 30 18DGl83 23:02 21 50 32 IZ 87 
1857 30 18DGT83 23:02 21 50 32 TZ 87 
1858 30 180G18) 23:02 21 50 32 IZ 87 
1859 30 180Gr83 23:02 21 50 32 lZ 88 
1860 30 18DG183 23:02 21 50 32 TZ 88 
1861 30 lBOCl83 23:02 21 50 32 lZ 88 
1862 30 18DGl83 23:02 21 50 32 rz 89 
1863 30 180Gl83 23:02 21 50 32 IZ 90 
18611 30 180Gl83 23:02 21 50 32 TZ 90 
1865 30 IBDG183 23:02 21 50 32 IZ 90 
1866 30 18DGI83 23 ;02 21 50 32 TZ 90 
1867 30 180GT83 23:02 21 50 32 lZ 90 
1868 30 18DGT83 23;02 21 50 32 lZ 90 
1869 30 18DGI83 23:02 21 50 32 lZ 90 
1870 30 18DGl83 23; 02 21 50 32 IZ 90 
1871 30 l80GI83 23:02 21 50 32 lZ 91 
1872 30 180GI83 23:02 21 50 32 lZ 91 
1873 30 18DGr83 23:02 21 50 32 IZ 91 
1874 30 IBOGT83 23;02 21 50 32 rz 91 
1875 30 180GI83 23 :02 21 50 32 lZ 91 
1876 30 180er83 23;02 21 50 32 IZ 92 
1877 30 180GI83 23: 02 21 50 32 1Z 92 
IB78 30 180el83 23:02 21 50 32 IZ 92 
1879 30 180Gl83 23:02 21 50 32 lZ 92 
1880 30 18DGI83 23:02 21 50 32 IZ 92 
1881 30 180GT83 23:02 21 50 32 lZ 92 
1882 30 18DGl83 23:02 21 50 32 IZ 93 
1883 30 18DGl83 23:02 21 50 32 IZ 93 
18811 30 180GT83 23;02 21 50 32 IZ 93 
IB85 30 18DGI83 23:02 21 50 32 IZ 93 
1886 30 180Gl83 23;02 21 50 32 IZ 93 
1887 30 IBDel83 23 :02 21 50 32 lZ 911 
1888 30 180GT83 23:02 21 50 32 TZ 911 
1889 30 180GI83 23;02 21 50 32 IZ 95 
1890 30 18De-183 23:02 21 50 32 TZ 95 



OCTOBEr! 1983 GfAr! COMPARISON STUDY (TASK_GO 01) 36 
STRIPED BASS (lAXON~30) AND \-IIIIlE PrHCII(TAXOIl-"35) llNGlil DATA 
fOH 3~! BEAI·! TRAWL (CEAI<= 1 B) AND 6. 2M III Gil-/( I SF 1 RAWL (GlAR=50) 

OBS TAXON DATE T111£ SAHPLf GEAR HI V_-'111. E REGION LENGTII 

1891 30 180CT83 23:02 21 50 32 TZ 95 
1892 30 180GT83 23:02 21 50 32 IZ 96 
1893 30 180GI83 23:02 21 50 32 TZ 96 
18911 30 180CI83 23:02 21 50 32 lZ 96 
1895 30 180CT83 23:02 21 50 32 rz 97 
1896 30 180CI83 23:02 21 50 32 lZ 97 
1897 30 180C"183 23:02 21 50 32 lZ 98 
1898 30 180CT83 23:02 21 50 32 IZ 98 
1899 30 180CT83 23:02 21 50 32 lZ 98 
1900 30 180C183 23:02 21 50 32 TZ 98 
1901 30 180CI83 23:02 21 50 32 IZ 98 
1902 30 180CT83 23:02 21 50 32 TZ 99 
1903 30 180CI83 23 :02 21 50 32 IZ 100 
19()11 30 180GT83 23:02 21 50 32 TZ 100 
1905 30 180CT83 23:02 21 50 32 IZ 100 
1906 30 180CI83 " 23:02 21 50 32 TZ 100 
1907 30 180CI83 23:02 21 50 32 lZ 101 
1908 30 180C183 23:02 21 50 32 IZ 101 
1909 30 180C183 23:02 21 50 32 TZ 103 
1910 30 180C183 23:02 21 50 32 lZ 103 
1911 30 180CT83 23:02 21 50 32 lZ 105 
1912 30 180CI83 23:02 21 50 32 lZ 105 
1913 30 180CT83 23:02 21 50 32 IZ 106 
19111 30 180G183 23:02 21 50 32 TZ 106 
1915 30 180CI83 23:02 21 50 32 IZ 106 
1916 30 180G183 23:02 21 50 32 lZ 101 
1917 30 180C183 23:02 21 50 32 TZ 101 
1918 30 180C183 23:02 21 50 32 IZ 109 
1919 30 180CT83 23:02 21 50 32 IZ 110 
1920 30 180CT83 23;02 21 50 32 rz 110 
1921 30 180CI83 23:02 21 50 32 IZ 111 
1922 30 180CI83 23:02 21 50 32 TZ 112 
1923 30 180G183 23:02 21 50 32 IZ 112 
1924 30 180CT83 23:02 21 50 32 IZ 113 
1925 30 180CI83 23:02 21 50 32 IZ 119 
1926 30 180GI83 23:02 21 50 32 lZ 121 
1927 30 180CT83 23:02 21 50 32 IZ 122 
1928 30 180el83 23:02 21 50 32 TZ 161 
1929 30 180GT83 23:21 22 50 32 rz 7" 
1930 30 180CI83 23:21 22 50 32 lZ 15 
1931 30 180GI83 23:21 22 50 32 IZ 76 
1932 30 180er83 23:21 22 50 32 E 77 
1933 30 180GI83 23:21 22 50 32 IZ 77 
19311 30 180G183 23:21 22 50 32 IZ 77 
1935 30 180Cl83 23:21 22 50 32 rz 78 
1936 30 180CT83 23:21 22 50 32 IZ 18 
1937 30 180CT83 23:21 22 50 32 IZ 80 
1938 30 180Cl83 23:21 22 50 32 E 80 
1939 30 l80cra3 23:21 22 50 32 E 80 
19110 30 180C183 23:21 22 50 32 lZ 81 
19'11 30 180CI83 23:21 22 50 32 IZ 81 
19'12 30 180C183 23:21 22 50 32 IZ 81 
19113 30 180G183 23:21 22 50 32 IZ 82 
191!4 30 180C183 23:21 22 50 32 TZ 83 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CO 01) 37 
SIRIP[o BASS (TAXON=30) ANI) WHITE "[Rel/flAXON=35) UNGTII DATA 
rOJ{ 31., BEAI., TRAWL (GEAR= 18) AND 6. 2M III GII-R I SE TRAWL (GEAR=50) 

OBS TAXON DATE liME SAMPLE GEAR RIV_MILE REGION LENGTII 

19
"

5 30 180er83 23:21 22 50 32 TZ 83 
19'16 30 180er83 23:21 22 50 32 IZ 83 
19117 30 180er83 23:21 22 50 32 TZ 811 
19'18 30 180cr83 23:21 22 50 32 TZ 811 
19,,9 30 180CT83 23:21 22 50 32 lZ 85 
1950 30 180Cl83 23:21 22 50 32 TZ 85 
1951 30 180Cl83 23:21 22 50 32 TZ 85 
1952 30 180Cl83 23:21 22 50 32 TZ 85 
1953 30 180Cl83 23:21 22 50 32 TZ 85 
1951, 30 ISOCl83 23:21 22 50 32 TZ 86 
1955 30 180Cl83 23:21 22 50 32 TZ 86 
1956 30 180Cl83 23:21 22 50 32 TZ 86 
1957 30 180Cl83 23:21 22 50 32 TZ 86 
1958 30 180CI83 23:21 22 50 32 IZ 86 
1959 30 lSOCl83 23:21 22 50 32 TZ 86 
1960 30 180el83 23:21 22 50 32 TZ 86 
1961 30 180Cl83 23:21 22 50 32 TZ 87 
1962 30 180CI83 23:21 22 50 32 TZ 87 
1963 30 180el83 23:21 22 50 32 TZ 87 
19611 30 180CT83 23:21 22 50 32 TZ 87 
1965 30 IBOCT83 23:21 22 50 32 TZ 88 
1966 30 180el83 23:21 22 50 32 TZ 88 
1967 30 180Cl83 23:21 22 50 32 TZ 88 
1968 30 180el83 23:21 22 50 32 TZ 88 
1969 30 lBOCl83 23:21 22 50 32 TZ 88 
1970 30 lBoerS3 23:21 22 50 32 TZ 88 
197\ 30 180el83 23:21 22 50 32 lZ 88 
1972 30 180CT83 23:21 22 50 32 TZ 88 
1973 30 180CI83 23:21 22 50 32 TZ S9 
191'-1 30 180CT83 23:21 22 50 32 TZ 89 
1975 30 180cr83 23:21 22 50 32 IZ 89 
1916 30 lflOCT83 23:21 22 50 32 TZ 89 
1971 30 180Cl83 23:21 22 50 32 TZ 89 
1918 30 lflOCT83 23:21 22 50 32 lZ 89 
1979 30 180Cl83 23:21 22 50 32 lZ 89 
1980 30 180cr83 23:21 22 50 32 TZ 90 
1981 30 lBOCT83 23:21 22 50 32 TZ 90 
19B2 30 IBOCT83 23:21 22 50 32 TZ 90 
1983 30 lBOCTB3 23:21 22 50 32 TZ 90 
198

" 
30 180CT83 23:21 22 50 32 TZ 90 

1985 30 180CI83 23:21 22 50 32 TZ 90 
1986 30 ISOCTB3 23:21 22 50 32 TZ 91 
1987 30 180CIB3 23:21 22 50 32 TZ 91 
1988 30 lBOCT83 23:21 22 50 32 TZ 91 
1989 30 IBOCII!] 23:21 22 50 32 TZ 92 
1990 30 IBocrB3 23:21 22 50 32 TZ 92 
1991 30 180CI63 23:21 22 50 32 TZ 92 
1992 30 160Cl63 23:21 22 50 32 TZ 92 
1993 30 160G183 23:21 22 50 32 TZ 92 
199'1 30 180Cl83 23:21 22 50 32 lZ 92 
1995 30 180CI1I3 23:21 22 50 32 lZ 93 
1996 30 ISOCT83 23:21 22 50 32 TZ 93 
1997 30 180CTS3 23:21 22 50 32 TZ 93 
1998 30 180CT83 23:21 22 50 32 TZ 93 



OClOBER 1983 GEAR COMPARISON STUDY (TASK_CD 01) 40 
STRIPED BASS (TAXON-=30) AND WIIITE pmCII(TAXON=35) LENGT/I DATA 
FOR 3M BEAH TRAWL (GEAR=18) AND 6.2M 1I1G1~-RISE TRAWL (GEAR=50) 

OBS 'AXON DATE TlHE SAI1PLE GEAR RIV_HILE REGION LENGlH 

2107 30 '80cr83 23: "5 11117 50 32 TZ 107 
2108 30 180CT83 23: 115 1".., 50 32 TZ 109 
2109 30 180CT83 23: 115 11 1'7 50 32 TZ 109 
2110 30 180CT83 23:1'5 111,7 50 32 TZ 110 
2111 30 18ocr83 23:/15 11//7 50 32 TZ 113 
2112 30 180Cla3 23 :115 11/j7 50 32 IZ 113 
2113 30 180CTB3 23: 1'5 1 JI'7 50 32 TZ 115 
211" 30 180CI83 23:1.5 11/17 50 32 IZ 117 
2115 30 lBOCTB3 23: 115 11/17 50 32 TZ 117 
2116 30 180C1B3 23:1'5 11/17 50 32 IZ 120 
2117 30 lBOCTB3 23: ,.5 11/17 50 32 TZ 126 
2118 30 180C183 23: 115 t 1117 50 32 TZ 131 
2119 30 180CtS3 23: ,,5 11117 50 32 Tl 136 
2120 30 tBOCTB3 23:115 11'17 50 32 Tl t37 
2121 30 1/l0Cra3 23: '15 11/17 50 32 IZ 151 
2122 30 180C183 23: 1,5 11 I, 7 50 32 Tl 156 
2123 30 I/lOCT83 23 :1,5 11117 50 32 Tl 162 
2124 30 180CT83 23: 115 11'17 50 32 TZ t66 
2125 30 180CI83 23: 1/5 11/,7 50 32 II 181 
2126 30 190CT/l3 20:32 115 I 50 21 YK 347 
2127 30 190CT/l3 22: 39 1192 50 25 TZ 390 
2128 30 190CT83 22:58 1193 50 26 TZ 111 
2129 30 190C'83 22:58 1193 50 26 TZ 117 
2130 30 190CI83 22:58 1193 50 26 TZ 417 
2131 30 190CT83 23:21 119

" 
50 26 TZ 129 

2132 30 190CT83 23:21 1191, 50 26 IZ 135 
2133 30 190C'83 23:21 1191, 50 26 Tl 166 
2131, 30 190Cl/l3 23:21 119'1 50 26 TZ 174 
2135 30 190C'83 23:21 1191, 50 26 TZ 186 
2136 30 190Cl83 23:21 1191, 50 26 TZ 203 
2137 30 190Cl/l3 23:21 11911 50 26 TZ 20/l 
2138 30 200CI83 0:01 l195 50 26 TZ 1,31 
2139 30 200CT83 1:20 1196 50 30 TZ 26 
21',0 30 200CI83 1 ;20 1196 50 30 TZ 91 
211,1 30 200C183 1: 20 1196 50 30 TZ 92 
21112 30 200C183 1; 20 1196 50 30 TZ 93 
21/,3 30 200C183 1: 20 1196 50 30 lZ 94 
211,11 30 200C183 1: 20 1196 50 30 TZ 9/j 
21/'5 30 200CT83 1 :20 1196 50 30 lZ 96 
21116 30 200CI83 1 :20 1196 50 30 lZ 96 
21/,7 30 200CI83 1 :20 1196 50 30 TZ 97 
211'8 30 200C183 1: 20 1196 50 30 lZ 97 
21119 30 200CI63 1:20 1196 50 30 IZ 97 
2150 30 200CI83 1: 20 1196 50 30 TZ 97 
2151 30 200C163 1 :20 1196 50 30 TZ 97 
2152 30 2/JOC183 1 :20 1196 50 30 IZ 97 
2153 30 200CI83 1 : 2() 1196 50 30 Tl 97 
2151, 30 200C183 1 :20 1196 50 30 TZ 98 
2155 30 200Cl83 1:20 1196 50 30 TZ 100 
2156 30 200CT83 1 :20 1196 50 30 TZ 101 
2157 30 200CI83 1: 20 1196 50 30 IZ 102 
2158 30 200CI/l3 1: 20 1196 50 30 TZ 102 
2159 30 200CI83 1: 20 1196 50 30 lZ 102 
2160 30 200C183 1:20 1196 50 30 TZ 102 



OCrOI3ER 1983 GEAI~ COI.JPARISON STUDY (TASK_CD 01) 42 
STRIP[/) BASS (lAXON=30) AND WltllE PEHCII(lAXON=35) LENGHI DA1A 
fOR 3M BEAM TRAWL (GEAR=18) AND 6.2M IIIGIHUSE TRAWL (GEAR=50) 

OBS fAXON DATE lit-IE SAMPLE GEAR RIV_NILE REGION LENGTlf 

2215 30 200C183 2:03 1197 50 30 TZ 105 
2216 30 200CT83 2:03 1197 50 30 12 111 
2217 30 200C183 2:03 1197 50 30 1Z 111 
2218 30 200C183 2:03 1197 50 30 T2 113 
2219 30 200C183 2:03 1197 50 30 12 115 
2220 30 200CHl3 2:03 1197 50 30 TZ 117 
2221 30 200C183 2:03 1197 50 30 TZ 118 
2222 30 200cr83 2:03 1197 50 30 12 121 
2223 30 200CT83 2:03 1197 50 30 TZ 121 
2224 30 200C183 2:03 1197 50 30 TZ 122 
2225 30 200CT83 20:33 11711 50 30 TZ 82 
2226 30 200C183 20:33 11711 50 30 TZ 96 
2227 30 200cr83 20:33 117

" 
50 30 TZ 96 

2228 30 200CT83 20:33 11 711 50 30 TZ 99 
2229 30 200C183 20:33 117'1 50 30 TZ 100 
2230 30 200CT83 20: 33 117'1 50 30 T2 100 
2231 30 200C183 20:33 11711 50 30 TZ 103 
2232 30 200C183 20:33 11711 50 30 1Z 106 
2233 30 200CI83 20: 33 117'1 50 30 1Z 109 
223

" 
30 200C183 20:53 1175 50 30 TZ 84 

2235 30 200C183 20:53 1175 50 30 rz 92 
2236 30 200C183 20:53 1175 50 30 1Z 92 
2237 30 200C183 20:53 1175 50 30 TZ 92 
2238 30 200CT83 20:53 1175 50 30 12 93 
2239 30 200C183 20:53 1175 50 30 TZ 9'1 
22110 30 200C183 20:53 1115 50 30 TZ 95 
22'11 30 200C183 20:53 1175 50 30 lZ 96 
22112 30 200CI83 20:53 1175 50 30 1Z 98 
22"3 30 200CT83 20:53 1175 50 30 1Z 98 
22,,1, 30 200CT83 20:53 1175 50 30 TZ 98 
22115 30 200C183 20:53 1175 50 30 TZ 98 
221,6 30 200C183 20:53 1175 50 30 TZ 99 
22,,7 30 200Cf83 20:53 1175 50 30 lZ 100 
22118 30 200C183 20:53 1175 50 30 TZ 100 
22119 30 200CT83 20:53 1175 50 30 1Z 100 
2250 30 200CI83 20:53 1175 50 30 TZ 100 
2251 30 200CI83 20:53 1175 50 30 1Z 101 
2252 30 200CI83 20:53 1175 50 30 TZ 102 
2253 30 200C183 20:53 1175 50 30 lZ 102 
225'1 30 200CI83 20:53 1115 50 30 1Z 103 
2255 30 200Cf83 20:53 1175 50 30 lZ 1011 
2256 30 200CT83 20:53 1175 50 30 1Z 1011 
2257 30 200CT83 20:53 1175 50 30 1Z lOll 
2258 30 200CI83 20:53 1175 50 30 TZ 105 
2259 30 200CI83 20:53 1175 50 30 lZ 105 
2260 30 200cr83 20:53 1175 50 30 1Z 106 
2261 30 200C183 20:53 1175 50 30 TZ 106 
2262 30 200(;183 20:53 1175 50 30 TZ 106 
2263 30 200(;183 20:53 1175 50 30 1Z 106 
22611 30 200C183 20:53 1175 50 30 IZ 107 
2265 30 200(;183 20:53 1175 50 30 TZ 101 
2266 30 200CI83 20:53 1175 50 30 lZ 108 
2267 30 200(;183 20:53 1175 50 30 IZ 108 
2268 30 200CT83 20:53 1175 50 30 1Z 108 



ocrOOER 1983 G[AR COIWARISON sruDY (TASK_CD 01) 43 
STRIPED OASS (TAXON=30) AND ~IIIITE PERCII(TAXON=35) LFNGlIl DATA 
rOR 3M BEAM IRAWL (GEAR=18) AND 6.2M IIIGH-RISE TRAWL (GEAR=50) 

OOS IAXON IJAIE T !ME SANPLE GEAR RIV_MILE REGION LENGTll 

2269 30 200CI83 20:53 1175 50 30 1Z 109 
2270 30 200CT83 20:53 1175 50 30 1Z 109 
2271 30 200CI83 2(1:53 1175 50 30 TZ 110 
2272 30 200CT83 20:53 1115 50 30 rz 110 
2273 30 200CI83 20:53 1175 50 30 TZ 110 
227'1 30 200CT83 20:53 1175 50 30 TZ 111 
2275 30 200C183 20:53 1175 50 30 TZ 111 
2276 30 200CI83 20:53 1175 50 30 TZ 111 
2277 30 200CT83 20:53 1175 50 30 TZ 1111 
2278 30 200C183 20:53 IllS 50 30 TZ 1 III 
2279 30 200G183 20:53 1175 50 30 TZ 1111 
2280 30 200CI83 20:53 1175 50 30 1Z 115 
2281 30 200C183 20:53 1\ 75 50 30 lZ 121 
2282 30 200C183 20:53 1175 50 30 TZ 128 
2283 30 200C183 20:53 1175 50 30 IZ 19'1 
228'1 35 O'IOCT83 21:51 1074 18 27 JZ 160 
2285 35 O'IOCI83 21: 51 107" 18 27 TZ 165 
2286 35 O'IOCT83 21: 51 10TlI 18 27 TZ 170 
2287 35 O',OG183 21 :51 107" 18 27 TZ 175 
2288 35 O',OC183 21: 51 HJ7I, 18 27 lZ 180 
2289 35 O',OCI83 21:51 11)7" 18 27 IZ 182 
2290 35 0',OC183 21: 51 10711 18 27 1Z 185 
2291 35 O'IOC183 21: 51 107" 18 27 TZ 187 
2292 35 0'IOC183 21:51 H17" 18 27 IZ 190 
2293 35 O"OC183 21: 51 1071, 18 27 lZ 190 
229" 35 O'IOC'183 21 :51 107'1 18 27 lZ 190 
2295 35 O"OC183 21: 51 1074 18 27 TZ 190 
2296 35 {)"OCT83 21:51 107'1 18 27 TZ 197 
2297 35 O',OGI83 22:25 1075 18 27 TZ 158 
2298 35 0',oeI83 22:25 1075 18 27 TZ 170 
2299 35 0'IOC183 22:25 1075 18 27 TZ 175 
2300 35 0'IOCI83 22:25 1075 18 27 lZ 182 
2301 35 O'IOC r83 22:25 1075 18 27 TZ 187 
2302 35 0"OC183 22:25 1075 18 27 lZ 200 
2303 35 O'IOCI83 23:00 1076 18 28 lZ 157 
230" 35 0"OCI83 23:00 1076 18 28 TZ 160 
2305 35 O',OCI83 23:00 1076 18 28 rz 160 
2306 35 0'lOC183 23:00 1076 18 28 TZ 112 
23(H 35 O'Ioe183 23: 00 1076 18 28 TZ 180 
2308 35 0'lOGI83 23:00 1076 18 28 TZ 190 
2309 35 OllOCl83 23:00 1076 18 28 IZ 191 
2310 35 0',oel83 23:00 1076 18 28 IZ 197 
2311 35 0l,OC183 23:00 1076 18 28 IZ 202 
2312 35 0ilOGI83 2'1:00 1077 18 28 TZ 140 
2313 35 0',OC183 2'1: 00 1077 18 28 lZ 150 
231'1 35 0"OCI83 211:00 1077 18 28 lZ 155 
2315 35 0'IOGT83 2'1:00 1077 18 28 TZ 172 
2316 35 0llOC183 2,,:00 1077 18 28 TZ 183 
2317 35 0',OC183 2'1: 00 1077 18 28 IZ 185 
2318 35 O'IOCI83 21':00 1077 18 28 lZ 191 
2319 35 0'IOC183 211 :00 1077 18 28 IZ 198 
2320 35 050C183 1: 15 1079 18 29 TZ 156 
2321 35 OSOCT83 1: 15 1079 18 29 lZ 171 
2322 35 050C183 1: 15 1079 18 29 TZ 185 



OCIOBfR 1983 GEAR COIWAB I SON STUDY (I ASK _ CI~ (1) ,,4 
STRIrLO BASS (TAXON=30) AND WlliTE r[RCII(TAXON=35) LENGTII OATA 
rOB 3M BEAN lRAWL (GfAR=18) AND 6.2M "'GII-R'SE lRAWL (GEAR=50) 

OilS lAXON DAlE I1f4E SAHPLE GEAR RIV_f41LE REGION LENGTIf 

2323 35 050CI83 I: 15 1079 18 29 lZ 186 
2324 35 050C183 1: 15 1079 18 29 TZ 189 
2325 35 050C1"83 1: 15 1079 18 29 TZ 190 
2326 35 050C183 1: 15 1079 18 29 TZ 190 
2327 35 050C183 1: 15 1079 18 29 lZ 192 
2328 35 050CT83 1: 15 1079 18 29 IZ 211 
2329 35 050C183 2:26 1080 18 29 lZ 147 
2330 35 050CI83 2:26 1080 18 29 TZ 168 
2331 35 050CT83 2:26 1080 18 29 TZ 172 
2332 35 050CI83 2:26 1080 18 29 TZ 179 
2333 35 050CT83 2:26 1080 18 29 TZ 185 
2331, 35 050C183 2:26 1080 18 29 TZ 190 
2335 35 050C183 2:26 1080 18 29 IZ 191 
2336 35 050CT83 2:26 1080 18 29 TZ 192 
2337 35 050C183 2:26 1080 18 29 TZ 195 
2338 35 050CT83 3:04 1081 18 29 IZ 170 
2339 35 050CI83 3:31 1082 18 29 TZ lit] 

23 ,,0 35 050CT83 3:31 1082 18 29 TZ 154 
231,1 35 060CI83 19:21 1083 18 25 TZ 11'8 
231'2 35 060G183 19:21 1083 18 25 TZ 175 
231,3 35 060CT83 19:21 1083 18 25 lZ 182 
231,1, 35 060GI83 19:21 1083 18 25 TZ 183 
231'5 35 060CT83 19:21 1083 18 25 lZ 181, 
23 ,,6 35 060CT83 19:21 1083 18 25 IZ 181 
231,7 35 060C183 19:21 1083 18 25 TZ 190 
231'8 35 060GI83 19:21 1083 18 25 TZ 190 
23

"
9 35 060GI83 19:21 1083 18 25 TZ 190 

2350 35 060GI83 19:21 1083 18 25 lZ 193 
2351 35 060GI83 19:21 1083 18 25 TZ 207 
2352 35 060CI83 19:52 1081, 18 27 lZ 150 
2353 35 060G183 19:52 1081, 18 27 lZ 153 
2351, 35 060C183 19:52 1081, 18 27 lZ 155 
2355 35 060GT83 19:52 1081, 18 27 lZ 157 
2356 35 060C183 19:52 1081, 18 27 lZ 160 
2357 35 060Cl83 19:52 1081, 18 27 TZ 160 
2358 35 060G183 19:52 108

" 
18 27 lZ 160 

2359 35 060GI83 19:52 108
" 

18 27 lZ 164 
2360 35 060GI83 19:52 108

" 
18 27 TZ 165 

2361 35 060GI83 19:52 1081, 18 27 TZ 167 
2362 35 060G183 19:52 1081, 18 27 TZ 167 
2363 35 060G183 19:52 1081, 18 27 lZ 167 
2364 35 060GI83 19:52 1081, 18 27 IZ 168 
2365 35 060GT83 19:52 1081, 18 27 TZ 169 
2366 35 060CT83 19:52 1081, 18 21 lZ 170 
2367 35 060CT83 19:52 1081, 18 27 lZ 170 
2368 35 060C183 19:52 1081, 18 27 IZ 170 
2369 35 060CI83 19:52 108

" 
18 27 lZ 170 

2370 35 060CI83 19:52 1081, 18 27 1Z 172 
2371 35 060CI83 19:52 108

" 
18 27 TZ 172 

2372 35 060CI83 19:52 1081, 18 21 lZ 172 
2313 35 060GI83 19:52 1081, 18 27 TZ 173 
2371, 35 060G183 19:52 1081, 18 27 lZ 173 
2375 35 060CI83 19:52 1081, 18 27 lZ 173 
2376 35 060C183 19:52 1081, 18 27 TZ 173 



OClonER 1983 GEAR Crn4PARISON STUDY (TASK_CD 01) lJ5 
STRIPED BASS (lAXON=30) AND WIIITE PERCH(TAXON=35) LENGTH DATA 
fOR 3M BEAM fRAWL (GEAR=18) AND 6.2M IIIGH-RISE TRAWL (GEAR=50) 

OBS TAXON DAlE lIME SAMPLE GEAR RIV~)~ILE REGION LENGTH 

2377 35 060C183 19:52 108'1 18 27 TZ 173 
2378 35 060CI83 19:52 1081, 18 27 TZ 173 
2379 35 060CT83 19:52 108/1 18 27 lZ 175 
2380 35 060CI63 19:52 1061, 18 27 TZ 175 
2361 35 060GT63 19:52 10611 18 27 TZ 175 
2382 35 060C163 19:52 /0811 18 27 TZ 175 
2383 35 060GI63 19:52 108'1 18 27 TZ 175 
2381, 35 060GI63 19:52 108/1 18 27 TZ 175 
2385 35 060CI63 19:52 108'1 18 27 TZ 175 
2386 35 060Gr83 19:52 /08'1 18 27 lZ 177 
2367 35 060GI83 19:52 106" 18 27 TZ 178 
2368 35 060G163 19:52 1061, 16 27 TZ 178 
2389 35 060C183 19:52 1084 18 27 TZ 180 
2390 35 060Gr83 19:52 108'1 18 27 TZ 160 
2391 35 060G183 19:52 108/1 18 27 lZ 180 
2392 35 060G183 19:52 108" 18 27 TZ 180 
2393 35 060(;183 19:52 108/1 18 27 TZ 180 
239

'
1 35 060GT63 19:52 108

" 
18 27 TZ 180 

2395 35 060GI83 19:52 10811 18 27 TZ 180 
2396 35 060CT83 19:52 108" 18 27 TZ 180 
2397 35 060GI83 19:52 108" 18 27 TZ 180 
2398 35 060C183 19:52 108" 18 27 lZ 180 
2399 35 060G163 19:52 1061, 18 27 TZ 183 
2"00 35 060G163 19:52 108'1 18 27 TZ 183 
2'10 1 35 060CT63 19:52 10811 f8 27 lZ 183 
2'102 35 060CI63 19:52 108" 18 27 TZ 183 
2"03 35 060G163 19:52 f061, 18 27 lZ 18'1 
2110'1 35 060CI63 19:52 108'1 18 27 lZ 185 
2'")5 35 060C183 19:52 10il'I 18 27 lZ 165 
2'106 35 060Gl63 19:52 108" 18 27 TZ 185 
2'107 35 060CI63 19:52 108/1 18 27 TZ 185 
2"08 35 060C183 19:52 10811 16 27 lZ 186 
2"09 35 060C/83 19:52 10811 18 21 TZ 190 
2'110 35 060G183 19:52 1081, 18 27 TZ 190 
21111 35 OGOCI83 19:52 108/1 18 27 TZ 190 
21112 35 OGOG163 19:52 1061, 18 27 TZ 190 
21113 35 060CI63 19:52 10611 18 27 lZ 190 
21111, 35 060GT63 19:52 1061, 18 27 lZ 192 
2'115 35 060GI63 19:52 10611 18 27 TZ 195 
21'16 35 060GI83 19:52 1064 16 27 TZ 197 
21'17 35 060CT63 19:52 108'1 18 21 TZ 200 
2'116 35 060CI63 19:52 106

" 
18 27 lZ 200 

21119 35 OGOGI63 19:52 108" 18 27 TZ 203 
21120 35 OGOCI63 19:52 1081, 18 27 TZ 203 
2'121 35 060GI83 19:52 10811 18 27 lZ 205 
2'122 35 OGOCI63 19:52 1081, 18 27 JZ 207 
2'123 35 060C163 20:22 1085 16 27 TZ 155 
21'24 35 060GI63 20:22 1085 18 27 lZ 165 
2'125 35 OGOC183 20:22 1085 18 27 TZ 167 
2,,26 35 060Cr03 20:22 1085 18 21 TZ 167 
21127 35 060C163 20:22 1065 16 27 lZ 176 
2"28 35 060CI63 20:22 1085 18 27 TZ 180 
21129 35 060CI83 20:22 1065 18 27 lZ 180 
21,30 35 060CI83 20:22 1065 16 27 TZ 185 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CO 01) 46 
SIRIPf.O BASS (TAXON=30) AND Wit I IE PERCII(TAXON=35) LENGrll DATA 
rOR 3M BEAM lHAWL (GEAR=18) AND 6.211 IIIGII-RISE TRAWL (GEAR=50) 

OBS TAXON DAlE liME SAHPLE GEAR HIV_~IILE REGION LENGTH 

2,,31 35 o60CH13 20:22 lOB5 18 27 1Z 193 
2"32 35 060C183 20: 38 1086 18 27 TZ 152 
2,,33 35 060CI83 20:38 1086 18 27 lZ 157 
2'13" 35 060CI83 20:38 1086 18 27 1Z 160 
2,,35 35 060C183 20:38 1086 18 27 1Z 160 
21,36 35 060CI83 20: 38 1066 18 27 TZ 163 
21,37 35 060CI83 20:38 1086 18 27 TZ 164 
2'138 35 060CI83 20: 38 1086 18 27 TZ 170 
2 /139 35 060CT83 20: 38 1086 18 27 TZ 173 
2,,110 35 060C183 20: 38 1086 18 27 TZ 175 
21,1,1 35 a60eT83 20:38 1086 18 27 1Z 178 
21,1,2 35 060CI83 20:38 1086 18 27 TZ 181 
21",3 35 060CI83 20:38 1086 18 27 TZ 182 
21,1,4 35 060CT83 20:38 1086 18 27 TZ 187 
2",,5 35 060eT83 20:38 1086 18 27 1Z 188 
21,116 35 060cr83 20:38 1086 18 27 lZ 190 
2,,1'7 35 060er83 20:38 1066 18 27 1Z 193 
2"'18 35 060Cf83 21 :21 1087 18 28 1Z 173 
2,,49 35 060CT83 21: 21 1087 18 28 TZ 182 
2"50 35 060el83 21: 21 lOB7 18 28 1Z 185 
2,,51 35 060cr83 21: 21 1087 18 28 TZ 185 
21'52 35 060CT83 21: 21 1081 18 28 1Z 187 
2"53 35 060C183 21: 21 1087 18 28 1Z 190 
2,,5

" 
35 060C183 21: 21 1087 18 28 1Z 193 

21'55 35 060CI83 21:21 1087 18 28 TZ 197 
21'56 35 060G183 21 :21 1087 18 28 T1 198 
21157 35 060eT83 21: 39 1088 18 28 1Z 153 
2"58 35 060G III 3 21:39 1088 18 28 TZ 158 
2"59 35 060Gl83 21:39 1088 18 28 TZ 177 
2,,60 35 060C183 21: 39 1088 18 28 TZ 178 
2,,61 35 060C183 21: 39 1088 18 28 1Z 180 
2,,62 35 060GI83 21: 39 1088 18 28 lZ 180 
21,63 35 060C183 21: 39 1088 18 28 1Z 180 
2,,6" 35 060CI83 21:39 1088 18 28 TZ 183 
21'65 35 060C183 21: 39 1088 18 28 TZ 185 
2,,66 35 060C183 21: 39 1088 18 28 TZ 210 
21,67 35 060Cl83 21:39 1088 18 28 1Z 211 
2%8 35 060C183 21: 39 1088 18 28 TZ 222 
2,,69 35 060CI83 22:23 1089 18 29 1Z 155 
2"70 35 060C183 22:23 1089 18 29 1Z 165 
2,,71 35 060G183 22:23 1089 18 29 1Z 165 
21,72 35 060CT83 22:23 1089 18 29 rz 167 
21"3 35 060C183 22:23 1089 18 29 1Z 168 
2" 11, 35 060Cl83 22:23 1089 18 29 1Z 173 
2,,75 35 060C183 22:23 1089 18 29 1Z 17'1 
21'76 35 060C183 22:23 1089 18 29 1Z 178 
2,,77 35 060C183 22:23 1089 18 29 1Z 185 
2"78 35 060CI83 22:23 1089 18 29 lZ 185 
2"'9 35 060CJ83 22:23 1089 18 29 1Z 187 
2,,60 35 060CI83 22:23 1089 18 29 lZ 188 
21'81 35 060C183 22:23 1089 18 29 1Z 190 
2,,82 35 060eJ83 22:23 1089 18 29 1Z 190 
2"83 35 060Cl83 22:23 1089 18 29 TZ 191 
2,,8" 35 060Cf83 22;23 1089 18 29 1Z 195 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CO 01 I ,,7 
STR I PED BASS (I AXON=30 ) AND WII liE PERCII( TAXON=35) LENGIII DATA 
rOR 3M BEAN IRAWL (GEAR=18) AND 6.2M IIIGII-RISE TRAWL (GEAR=·50) 

OBS I AXON· DAlE TINE SAI4PLE GEAR RIV_I1ILE REGION LENGTII 

2 /185 35 060GI83 22: 116 1090 18 29 TZ 98 
2'186 35 060CI83 22:/16 1090 18 29 TZ 155 
2'181 35 060CI83 22:/,6 1090 18 29 TZ 158 
2'188 35 060CI83 22:116 1090 18 29 IZ 160 
2/189 35 060CT83 22:'16 1090 18 29 TZ 161 
2/'90 35 060CI83 22: /16 1090 18 29 IZ 165 
2'191 35 060C183 22:116 1090 18 29 TZ 170 
2'192 35 060Cr83 22:116 1090 18 29 lZ 170 
21193 35 060C183 22:116 1090 18 29 TZ 170 
2 /,91, 35 060CI83 22: 116 1090 18 29 TZ 175 
2'195 35 060CI83 22:116 1090 18 29 TZ 175 
2'196 35 060CI83 22:116 1090 18 29 TZ 180 
21197 35 060CI83 22:116 1090 18 29 TZ 183 
2'198 35 060CI83 22:116 1090 18 29 TZ 183 
21199 35 060C183 22:1,6 1090 18 29 lZ 185 
2500 35 060CT83 22:,,6 1090 18 29 TZ 188 
2501 35 060CI83 22:116 1090 18 29 lZ 192 
2502 35 060C183 22: 1,6 1090 18 29 TZ 193 
2503 35 060C183 22:1'6 1090 18 29 TZ 193 
25()II 35 060CI83 22:1,6 1090 18 29 TZ 195 
2505 35 060CT83 22:'16 1090 18 29 TZ 198 
2506 35 060CI83 22: 116 1090 18 29 TZ 198 
2507 35 060CI83 23: 10 1091 18 29 TZ 160 
2508 35 060CI83 23: 10 1091 18 29 TZ 165 
2509 35 060CI83 23: 10 1091 18 29 TZ 165 
2510 35 060CT83 23: 10 1091 18 29 TZ 168 
2511 35 060CI83 23: 10 1091 18 29 TZ 175 
2512 35 060CI83 23: 10 1091 18 29 TZ 175 
25\3 35 n60CI83 23: 10 1091 18 29 lZ 175 
25 III 35 060CI83 23: 10 1091 18 29 lZ 178 
2515 35 060CI83 23: 10 1091 18 29 TZ 180 
2516 35 060cr83 23: 10 1091 18 29 TZ 180 
2517 35 060GI83 23: 10 1091 18 29 lZ 183 
2518 35 060G183 23: 10 1091 18 29 lZ 185 
2519 35 060GI83 23: 10 1091 18 29 TZ 188 
2520 35 OuOCI83 23: 10 1091 18 29 lZ 190 
2521 35 060G183 23: 10 1091 16 29 lZ 190 
2522 35 060GI83 23: 10 1091 18 29 TZ 192 
2523 35 060GI83 23: 112 1092 16 29 TZ 170 
25211 35 060el83 23: 112 1092 18 29 lZ 170 
2525 35 060G183 23: 112 1092 18 29 TZ 172 
2526 35 060G183 23: 112 1092 18 29 lZ 172 
2527 35 060G183 23: 112 1092 18 29 1Z 178 
2528 35 060CT83 23: '12 1092 18 29 TZ 180 
2529 35 060GI83 23: 112 1092 18 29 TZ 183 
2530 35 060e183 23: '12 1092 18 29 TZ 181 
2531 35 060G183 23: ,,2 1092 18 29 TZ 190 
2532 35 060C183 23: '12 1092 18 29 TZ 192 
2533 35 060C183 23 :,,2 1092 18 29 lZ 200 
2534 35 060G183 23:42 1092 18 29 1Z 203 
2535 35 010CI83 1:22 1095 18 30 TZ 1110 
2536 35 OlOCI83 1:22 1095 18 30 TZ 148 
2537 35 010GI83 1: 22 1095 16 30 1Z 168 
2538 35 070C183 1: 22 1095 18 30 TZ 190 



oeiOBER 1983 GEAR COHI'ARISON STUDY (TASK_CO 01) 118 
SIR 1 1'[1) BASS (IAXON= 30) AND HII If E pmcil ( T AXON= 35) LENG III DA 1 A 
rOR 3M BEAM I RAHL (GEAR= 18) AND 6. 2M III GII-R I SE fRAWL (GEAR=50) 

0135 TAXON DME TINE SAMPLE GEAR RIVJIlLE REGION LENGTH 

2539 35 070CI83 2:01 1096 18 30 lZ 1112 
25110 35 070CT83 2:01 1096 18 30 TZ 153 
25 /11 35 070CI83 2:01 1()96 18 30 1Z 161 
251'2 35 070C183 2:01 1096 18 30 TZ 161 
25,,3 35 070C183 2:01 1096 18 30 TZ 1611 
25'1'1 35 070CT83 2:01 1096 18 30 TZ 1611 
25115 35 070CI83 2:01 1096 18 30 TZ 164 
25,,6 35 070CT83 2:01 1096 18 30 TZ 166 
25 /17 35 070cr83 2:01 1096 18 30 IZ 168 
25118 35 070CI83 2:01 1096 18 30 TZ 168 
25,,9 35 070CI83 2:01 1096 18 30 lZ 169 
2550 35 070CI83 2:01 1096 18 30 TZ 171 
2551 35 070C183 2:01 1096 18 30 TZ 172 
?5!>2 35 070CI83 2:01 1096 18 30 TZ 172 
255:1 35 070CT83 2:01 1096 18 30 lZ 175 
2551, 35 OlOCr83 2:01 1096 18 30 lZ 176 
2555 35 070C183 2:01 1096 18 30 lZ 176 
2556 35 070CI83 2:01 1096 18 30 lZ 176 
2557 35 070C183 2:01 1096 18 30 TZ 177 
2558 35 070CT83 2:01 1096 18 30 TZ 177 
2559 35 070C183 2:01 1096 18 30 lZ 178 
2560 35 070C183 2:01 1096 18 30 TZ 180 
2561 35 070C183 2:01 1096 18 30 IZ 180 
2562 35 070C183 2:01 1096 18 30 TZ 181 
2563 35 070C183 2:01 1096 18 30 TZ 182 
256

" 
35 070C183 2:01 1096 18 30 TZ 182 

2565 35 070CT83 2:01 1096 18 30 lZ 182 
2566 35 070C183 2:01 1096 18 30 TZ 185 
2567 35 070CT83 2:01 1096 18 30 TZ 186 
2568 35 070CI83 2:01 1096 18 30 rz 186 
2569 35 010CI83 2:01 1096 18 30 lZ 190 
2570 35 070CI83 2:01 1096 18 30 lZ 190 
2511 35 070CT83 2:01 1096 18 30 1Z 191 
2572 35 070C183 2:01 1096 18 30 lZ 191 
2573 35 070C183 2:01 1096 18 30 TZ 1911 
2571, 35 070cr83 2:01 1096 18 30 TZ 196 
2575 35 070C183 2:01 1096 18 30 lZ 201 
2n6 35 070C183 3: 13 1097 18 30 lZ 167 
2577 35 070C183 3: 13 1097 18 30 IZ 173 
2578 35 070CT83 3: 13 1097 18 30 TZ 173 
2579 35 070CI83 3: 13 1097 18 30 lZ 175 
2580 35 070C183 3: 13 1097 18 30 TZ 178 
2581 35 070C183 3: 13 1097 18 30 1Z 180 
2582 35 070C183 3: 13 1097 18 30 lZ 184 
2583 35 07oCI83 3: 13 1097 18 30 lZ 185 
2581, 35 070C183 3: 13 1097 18 30 1Z 190 
2585 35 070C183 3: 13 1097 18 30 lZ 201 
2586 35 070G183 3:53 1098 18 30 TZ 121 
2587 35 070C183 3:53 1098 18 30 lZ 122 
2588 35 070CI83 3:53 1098 18 30 lZ 122 
2589 35 070GI83 3:53 1098 18 30 1Z 123 
2590 35 070CI83 3:53 1098 18 30 TZ 131, 

2591 35 o TOG 183 3:53 1098 18 30 lZ 142 
2592 35 070C183 3:53 1098 18 30 TZ 148 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CO 01) 49 
S 1 R I PEl> BASS (I AXON= 30) AND WII IT E PERCII (lAXON= 35) LENGTlf DA T A 
fOR 311 BEAM TRAWL (GEAR=18) AND 6.2M "IGII-RISE TRAWL (GEAR=50) 

·OBS TAXON DAlE liNE SAMPLE GEAR R I V_'1 I LE REGION LENGTH 

2593 35 070GI83 3:53 1098 18 30 lZ l't8 
259" 35 070el83 3:53 1098 18 30 TZ 150 
2595 35 070cr83 3:53 1098 18 30 lZ 150 
2596 35 070CI83 3:53 1098 16 30 TZ 150 
2597 35 070CI83 3:53 1098 18 30 lZ 152 
2598 35 070CT63 3:53 1096 18 30 lZ 153 
2599 35 070CT83 3:53 1098 18 30 TZ 158 
2600 35 070CT83 3:53 1098 18 30 TZ 158 
2601 35 070C183 3:53 1098 18 30 TZ 160 
2602 35 0lOCI83 3:53 1098 18 30 TZ 162 
2603 35 070GT83 3:53 1098 16 30 TZ 163 
2604 35 070CT83 3:53 1098 18 30 lZ 163 
2605 35 070CI83 3:53 1096 18 30 TZ 164 
2606 35 070G 183 3:53 1098 18 30 lZ 165 
2607 35 070CI83 3:53 1098 18 30 TZ 165 
2608 35 070CT63 3:53 1098 18 30 TZ 165 
2609 35 070G183 3:53 1098 18 30 TZ 165 
2610 35 070C183 3:53 1098 18 30 TZ 165 
2611 35 070G183 3:53 1098 18 30 lZ 166 
2612 35 070C183 3:53 1098 18 30 TZ 167 
2613 35 070C183 3:53 1098 18 30 lZ 167 
261" 35 070G183 3:53 1098 18 30 rz 167 
2615 35 070CI83 3:53 1098 18 30 TZ 167 
2616 35 070G ra3 3:53 1098 18 30 TZ 168 
2617 35 070GI83 3:53 1098 18 30 TZ 168 
2618 35 070GI83 3:53 1098 18 30 TZ 168 
2619 35 070Cl83 3:53 1098 18 30 TZ 170 
2620 35 070CI83 3:53 1098 18 30 TZ 170 
2621 35 010C183 3:53 1098 18 30 TZ 170 
2622 35 010C183 3:53 1098 18 30 TZ 170 
2623 35 070Gr83 3:53 1098 18 30 lZ 170 
2621, 35 070G183 3:53 1098 18 30 TZ 171 
2625 35 070CT83 3:53 1098 18 30 TZ 173 
2626 35 070CI83 3:53 1098 18 30 TZ 173 
262"1 35 070CI83 3:53 1098 18 30 TZ 173 
2628 35 010CI83 3:53 1098 18 30 TZ 175 
2629 35 070C183 3:53 1098 18 30 TZ 175 
2630 35 010CI83 3:53 1098 18 30 TZ 176 
2631 35 070CI83 3:53 1098 18 30 1Z 178 
2632 35 070CI83 3:53 1098 18 30 lZ 178 
2633 35 070C183 3:53 1098 18 30 TZ 179 
2631, 35 070CI83 3:53 1098 18 30 TZ 180 
2635 35 070CI83 3:53 1098 18 30 TZ 180 
2636 35 070G183 3:53 1098 18 30 TZ 180 
2637 35 070CT83 3:53 1098 18 30 TZ 180 
2638 35 070CI83 3:53 1098 18 30 TZ 180 
2639 35 070CT83 3:53 1098 18 30 TZ 181 
26110 35 070CI83 3:53 1098 18 30 TZ 182 
26111 35 070(;183 3:53 1098 16 30 TZ 182 
26112 35 070C183 3:53 1098 18 30 TZ 163 
26"3 35 070C183 3:53 1096 18 30 TZ 185 
26111, 35 010CI83 3:53 1098 18 30 TZ 187 
26115 35 010(;183 3:53 1098 18 30 rz 188 
26116 35 070C183 3:53 1098 18 30 TZ 188 



OCTOBER 1983 GEAR COI·tpARISON STUDY (TASK __ cn 01) 50 
STRIPED BASS (TAXON=30) AND WillIE PERCII(TAXON=35) LENGTIl DATA 
FOR 3M BENI TRAWL (GEAR=18) AND 6.2M IfIGII-RISE TRAWL (GEAR=50) 

OilS TAXON DAlE TIHE SAI1PLE GEAR RIV_HILE REGION LENGTH 

26117 35 0lOG183 3:53 1098 18 30 TZ 190 
26118 35 OlOGl83 3:53 1098 18 30 lZ 190 
26119 35 070cr83 3:53 1098 18 30 lZ 190 
2650 35 070CT83 3:53 1098 18 30 TZ 198 
2651 35 070cr83 It:22 1099 18 30 rz 131 
2652 35 070CT83 11:22 1099 18 30 lZ 1112 
2653 35 070Cla3 4:22 1099 18 30 rz 142 
265

'
1 35 070Cl83 11:22 1099 18 30 TZ 150 

2655 35 0locr83 '1:22 1099 18 30 IZ 154 
2656 35 070Cl83 11:22 1099 18 30 TZ 156 
2657 35 (JIOCI83 11:22 1099 18 30 TZ 158 
2658 35 070CT83 11:22 1099 18 30 TZ 161 
2659 35 OlocrS3 11:22 1099 18 30 lZ 161 
2660 35 0lOCIS3 4:22 1099 18 30 lZ 161 
2661 35 070C1S3 11:22 1099 IS 30 lZ 162 
2662 35 010cr83 11:22 1099 18 30 TZ 164 
2663 35 070CT83 11:22 1099 18 30 TZ 166 
266/j 35 070CT83 11:22 1099 18 30 TZ 170 
2665 35 0locr83 '1:22 1099 18 30 lZ 170 
2666 35 0locr83 11:22 1099 18 30 lZ 171 
2667 35 OlOCI83 11:22 1099 18 30 1Z 171 
2668 35 070Cl83 11:22 1099 18 30 1Z 171 
2669 35 070Cla3 11:22 1099 18 30 1Z 1711 
2670 35 0lOCl83 11:22 1099 18 30 lZ 174 
2671 35 OlOCl83 11:22 1099 18 30 TZ 175 
2672 35 070CI83 4:22 1099 18 30 TZ 176 
2673 35 070CIS3 11:22 1099 18 30 TZ 180 
26711 35 01OCl83 11:22 1099 18 30 TZ 180 
2675 35 070CT83 '1:22 1099 18 30 TZ 181 
2676 35 070CT83 11:22 1099 18 30 TZ 190 
2677 35 OlOCI83 11:22 1099 18 30 lZ 1911 
2678 35 OloC183 11:22 1099 18 30 lZ 194 
2679 35 070Cl83 11:22 1099 18 30 lZ 196 
2680 35 070Cl83 11:22 1099 18 30 TZ 197 
2681 35 0lOCI83 'I: 22 1099 18 30 TZ 204 
2682 35 070G183 'I: 39 1100 18 30 lZ 131 
2683 35 070Cl83 4:39 1100 18 30 1Z 138 
26811 35 070Cl83 'I: 39 1100 18 30 lZ 1110 
2685 35 070Cl83 II: 39 1100 18 30 lZ 1110 
2686 35 010C183 II: 39 1100 18 30 lZ 142 
2687 35 070Cl83 'I: 39 1100 18 30 1Z 148 
2688 35 070Cl83 'I: 39 1100 18 30 lZ 150 
2689 35 070Cl83 'I: 39 1100 18 30 lZ 153 
2690 35 070Cl83 'I: 39 1100 18 30 TZ 153 
2691 35 0lOCT83 'I: 39 1100 18 30 lZ 15't 
2692 35 070crs3 'I: 39 1100 18 30 lZ 160 
2693 35 070Cl83 'I: 39 1100 18 30 1Z 160 
2691t 35 070Cl83 II: 39 1100 18 30 1Z 162 
2695 35 070Cl83 'I: 39 1100 18 30 lZ 162 
2696 35 070cr83 'I: 39 1100 18 30 1Z 163 
2697 35 070CT83 'I: 39 1100 18 30 TZ 165 
2698 35 070CI83 'I: 39 \100 18 30 1Z 165 
2699 35 070Cl83 4:39 1100 18 30 TZ 165 
2700 35 0lOCl83 'I: 39 1100 18 30 TZ 166 



OCIOIlER 1983 GEAR COMPARISON STUDY (1ASK_CD 01) 51 
STRIPU) BASS (TAXON"'30) AND Wl1l1E PERCII(lAXON co 35) LlNGHI DATA 
rOR 3M BEAH IRAWL (GEAR=18) AND 6.2M IIIGII-RISE TRAWL (GEAR=50) 

OBS fAXON OAfE TIME SAMPLE GEAR RIV_MILE REGION LENGTII 

2101 35 010(;183 II: 39 1100 18 30 IZ 166 
2702 35 070CI83 4:39 1100 18 30 TZ 167 
2703 35 010e183 II: 39 1100 18 30 Tl 168 
27011 35 070CT83 II: 39 1100 18 30 II 168 
2705 35 070cr83 'I: 39 1100 18 30 IZ 168 
2706 35 070CI83 II: 39 1100 18 30 TZ 169 
2707 35 070CT83 'I: 39 1100 18 30 TZ 169 
2708 35 070Cl83 II: 39 1100 18 30 Tl 170 
2709 35 0]OCl83 I,: 39 1100 18 30 TZ 171 
2710 35 OlOCJ83 II: 39 1100 18 30 TZ 172 
27 \1 35 070GlB3 II: 39 1100 18 30 TZ 173 
2712 35 070CI83 II: 39 1100 18 30 TZ 173 
2713 35 070CI83 II: 39 1100 18 30 Tl 174 
27111 35 070CT83 'I: 39 \100 18 30 TZ 1711 
2715 35 OTOCT83 II: 39 1100 18 30 lZ t75 
2716 35 0]OCl03 'I: 39 1100 18 30 TZ 175 
2717 35 010CI03 II: 39 1100 18 30 TZ 176 
2718 35 070Cl83 II: 39 1100 18 30 Tl 176 
2119 35 070C183 4:39 1100 18 30 TZ 178 
2720 35 070Cl83 'I: 39 1100 18 30 Il 178 
2721 35 070CT83 II: 39 1100 18 30 II 178 
2722 35 070CJ83 II: 39 1100 18 30 TZ 178 
2723 35 010CI83 'I: 39 1100 18 30 TZ 178 
27211 35 010cr83 II: 39 1100 18 30 TZ 178 
2725 35 010CI83 II: 39 1100 18 30 TZ 179 
2126 35 070CI83 'I: 39 1100 18 30 lZ 180 
2727 35 070CI03 II: 39 1100 18 30 TZ 180 
2728 35 OIOCI83 'I: 39 1100 18 30 lZ 181 
2729 35 070CI03 II: 39 1100 18 30 TZ 182 
2730 35 orOCI83 II: 39 1100 18 30 TZ 182 
2731 35 010C183 LI: 39 1100 18 30 Il 182 
2732 35 D70CI83 II: 39 1100 18 30 TZ 183 
2733 35 010C183 II: 39 1100 18 30 TZ 184 
273 11 35 070C183 II: 39 1100 18 30 TZ 185 
2735 35 070CI83 4:39 1100 18 30 TZ 185 
2136 35 070Cl83 II: 39 1100 18 30 TZ 185 
2737 35 070CI83 II: 39 1100 18 30 IZ 188 
2738 35 070C183 II: 39 1100 18 30 IZ 188 
2739 35 070Cl83 4:39 1100 18 30 II 190 
271/0 35 010GI83 1/: 39 1100 18 30 TZ 190 
27111 35 070Cl83 5:02 1101 18 30 TZ 1113 
27112 35 070CI83 5:02 1101 18 30 IZ 156 
27'13 35 070Cf83 5:02 1101 18 30 TZ 164 
21,,1~ 35 070CI83 5:02 1101 18 30 lZ 165 
27'15 35 070cr83 5:02 1101 18 30 TZ 168 
27116 35 070GI83 5:02 1101 18 30 lZ 172 
21117 35 070CI83 5:02 1101 18 30 IZ 188 
27118 35 010cr83 5:02 1 101 18 30 lZ 198 
27119 35 OlOCI83 22:53 1105 18 31 TZ 72 
2150 35 D70Cl83 22:53 1105 18 31 TZ 83 
2751 35 070CI83 22:53 1105 18 31 IZ 152 
2152 35 070Cl83 22:53 1105 18 31 IZ 110 
2753 35 070Cf83 22:53 1105 18 31 TZ 171 
2l5'~ 35 Olocr83 22:53 1105 18 31 TZ 174 



OCIOBFR 1983 GEAR COMPARISON STUDY (TASK_CD 01) 52 
SIRIPED BASS (IAXON=30) AND ~I/IE PERCH(TAXON=35) LfNGTH DATA 
FOR .3M BEAN IRAWL (GEAR=18) AND 6.2N "IGIl-RISE fRAWL (GEAR=50) 

OBS TAXON DATE "ME SAMPLE GEAR RIV_MILE REGION LENGTH 

2755 35 070Cf83 22:53 1105 18 31 TZ 175 
2756 35 070cr83 22:53 1105 18 31 TZ 176 
2757 35 070CI83 22:53 1105 18 31 1Z 178 
2758 35 010CT83 22:53 1105 18 31 1Z 180 
2159 35 070CI83 22:53 1105 18 31 rz 182 
2760 35 OlOCl83 22:53 1105 18 31 1Z 183 
2761 35 070CI63 22:53 1105 16 31 TZ 183 
2762 35 010Cl83 22:53 1105 18 31 TZ 163 
2763 35 070C163 22:53 1105 18 31 TZ 185 
2761, 35 070C·,63 22:53 1105 18 31 lZ 185 
2765 35 010Cl83 22:53 1105 18 31 rz 185 
2766 35 010CI83 22:53 1105 18 31 TZ 187 
2767 35 070CT83 22:53 1105 18 31 TZ 190 
2168 35 070CI1I3 22:53 1105 18 31 TZ 199 
2769 35 080CI83 0:08 1107 18 32 TZ 66 
2710 35 080e183 0:08 1107 18 32 TZ 76 
2711 35 080C/83 0:08 1107 18 32 TZ 80 
2772 35 080Cl63 0:08 1107 18 32 TZ 80 
2713 35 080C183 0:08 1107 18 32 TZ 120 
2714 35 080CT83 0:08 1107 18 32 TZ 121 
2775 35 080Cl83 0:08 1107 18 32 TZ 130 
2716 35 080cr83 0:08 1107 18 32 TZ 130 
2711 35 (J80CIB3 0:08 1107 18 32 TZ 138 
2718 35 080cr83 0:08 1107 18 32 lZ 150 
2719 35 080C183 0:06 1107 18 32 TZ 150 
2780 35 080CI83 0:08 1107 18 32 TZ 151 
2161 35 080C163 0:06 1101 18 32 TZ 152 
2782 35 080CI63 0:08 1107 18 32 TZ 153 
2183 35 080CI83 0:08 1107 18 32 lZ 153 
218

" 
35 080CI83 0:08 1107 18 32 1Z 154 

2785 35 080Cl83 0:08 1107 18 32 TZ 155 
2/86 35 080GI83 0:08 1107 18 32 TZ 155 
2787 35 080CT83 0:08 1107 18 32 TZ 155 
2188 35 080e183 0:08 1107 18 32 TZ 158 
2789 35 080el83 0:08 J 101 18 32 lZ 158 
2190 35 OBoel63 0:08 1107 18 32 TZ 160 
2/91 35 080C183 0:08 1107 18 32 lZ 161 
2792 35 080e 183 0:08 1107 18 32 TZ 165 
2793 35 060CI83 0:08 1107 18 32 lZ 165 
219" 35 080e 183 0:08 1107 18 32 TZ 165 
279? 35 080GI83 0:08 J 107 18 32 IZ 165 
2796 35 080C183 0:08 1107 18 32 TZ 166 
2797 35 080CI83 0:08 1107 18 32 TZ 168 
2798 35 OBOCIB3 0:08 1107 18 32 TZ 168 
2799 35 080C183 0:08 1107 18 32 TZ 168 
2800 35 080C183 0:08 1107 18 32 TZ 168 
2801 35 080G183 0:08 1107 18 32 JZ 170 
2802 35 OOOGI83 0:08 1107 18 32 lZ 170 
2803 35 080e183 0;08 1107 18 32 TZ 172 
2801, 35 080el83 0;08 1107 18 32 lZ 173 
2805 35 OBOCl83 0:08 1101 18 32 TZ 173 
2806 35 080CI03 0:08 1107 18 32 TZ 171, 

2801 35 080CI83 0:08 1107 18 32 lZ 175 
2808 35 080Cl83 0:08 1107 18 32 lZ 178 



OCTOBER 1983 GEAR COI-IPAHISON SlUDY (IASK_CO 01) 53 
sIn I PED BASS (I AXON'" 30) AND WIIH E PEHCI! ( r AXON= 3 5) LENGr II DATA 
ron 3M BEAM rRAWL (GEAR=18) AND 6.2M IIIGII-RISE rRAWL (GEAR=50) 

OBS IAXON DATE TIME SAMPLE GEAR RIV_I1ILE REGION LENGTI! 

2809 35 080er83 0:08 1107 18 32 lZ 183 
2810 35 080C183 0:08 1107 18 32 rz 184 
21111 35 080CI83 0:08 1107 18 32 lZ 190 
2812 35 080CI83 0:08 1107 18 32 lZ 193 
2813 35 080CI83 0:08 1107 18 32 TZ 193 
2811, 35 170C183 19:51 1129 18 38 GIl 112 
2815 35 170cr83 19:51 1129 18 38 Gil 130 
2816 35 170C183 19:51 1129 18 38 Gil lLI2 
2817 35 170C183 19:51 1129 18 38 CII 1116 
2818 35 170cr83 19:51 1129 18 38 Gil 1117 
2819 35 170G183 19:51 1129 18 38 Gil 11,7 
2820 35 170cr83 19:51 1129 18 38 Gil 1118 
2821 35 170G183 19:51 1129 18 38 CII 149 
2822 35 170CT83 19:51 1129 18 38 CII 150 
2823 35 170G183 19:51 1129 18 38 CII 151 
28211 35 170CI83 19:51 1129 18 38 CII 153 
2825 35 170G183 19:51 1129 18 38 CII 153 
2826 35 170C183 19:51 1129 18 38 CII 156 
2827 35 170C183 19: 51 1129 18 . 38 Gil 157 
2828 35 170C183 19:51 1129 18 38 CII 160 
2829 35 170C183 19:51 1129 18 38 CII 161 
2830 35 170C183 19:51 1129 18 38 GIf 163 
2831 35 170G183 19:51 1129 18 38 Gil 1611 
2832 35 170G 183 19:51 1129 18 38 Gil 165 
2833 35 170G183 19:51 1129 18 38 GIt 165 
28311 35 170Gr83 19:51 1129 18 38 Gil 166 
2835 35 170G183 19:51 1129 18 38 Gil 166 
2836 35 170C183 19:51 1129 18 38 Gil 166 
2837 35 170C 183 19:51 1129 18 38 Cit 167 
2838 35 170G183 19:51 1129 18 38 Gil 172 
2839 35 170Gl83 19:51 1129 18 38 Gil 174 
28110 35 170CT83 19:51 1129 18 38 Gil 176 
28111 35 110Cl83 19:51 1129 18 38 Cit 178 
2B'12 35 170C183 19:51 1129 18 38 GIl 178 
28113 35 170G r83 19: 51 1129 18 38 CII 178 
2811'1 35 170G183 19:51 1129 18 38 GIt 180 
28115 35 170C183 19:51 1129 18 38 Gil 182 
28116 35 170GI83 19:51 1129 18 38 Gil 191 
28117 35 170C183 19: 51 1129 18 38 Gil 191 
28118 35 170C183 20:51 1130 18 38 CII 111 
28119 35 170CI83 20:51 1130 18 38 Cit 1119 
2850 35 170C183 20:51 1130 18 38 Cli 161 
2851 35 170GI83 20:51 1130 18 38 Gil 162 
2852 35 170e183 20:51 1130 18 38 CII 164 
2853 35 170C183 20:51 1130 18 38 Gil 164 
28511 35 170G183 20:51 1130 18 38 Cli 165 
2855 35 170C183 20:51 1130 18 38 CIt 167 
2856 35 170C183 20:51 1130 18 38 ell 172 
2857 35 170G183 20:51 1130 18 38 Gil 173 
2858 35 170C183 20:51 1130 18 38 ell 176 
2859 35 170GI83 20:51 1130 18 38 Cli 182 
2860 35 170el83 20:51 1130 18 38 Gil 1811 
2861 35 170CI83 21: 4 7 1131 18 38 ell 115 
2862 35 170CI83 21: 117 1131 18 38 Cli 1115 



oCtOBER 1983 GEAH COl-WAR I SON S IIJOY 'T ASK_CD 01) 51, 
STHIP[I) BASS' lAXONoo30) AND WIIIH PEHCII(TAXON~35) LENGTH DATA 
FOR 3M BEAM lRAWL (GEAR:: 18) AND 6. 2M III GII-R I SE TRAWL (GEAR::50) 

OBS TAXON DAlE TIME SAMPLE GEAH RIV_MILE REGION LENGTII 

2863 35 170GI83 21:10 113 I 18 38 CII 155 
28611 35 170CI83 21: "7 1131 18 38 Gil 156 
2865 35 170CI83 21: 111 1131 18 38 Cli 165 
2866 35 110C183 21: "7 1131 18 38 Gil 173 
2867 35 ll0C163 21: ,,7 1131 18 38 CII 182 
2866 35 170CT83 22: 10 1153 18 38 ell 143 
2669 35 170C183 22:10 1153 18 38 CII 147 
2870 35 170C183 22: 10 1153 18 38 CII 152 
2871 35 170C183 22: 10 1153 18 38 ell 154 
2872 35 170C183 22: 10 1153 18 38 ell 158 
2673 35 170er83 22: 10 1153 18 38 cu 16lj 
2874 35 170e183 22: 10 1153 18 38 ell 166 
2875 35 170CI83 22: 10 1153 18 38 ell 171 
2876 35 170CI83 22: 10 1153 18 36 ell 178 
2877 35 170Gl83 22:1'9 lIS" 18 37 ell 124 
2878 35 170C163 22:1,9 11511 18 37 ell 136 
2879 35 170CI83 22:'19 1151, 18 37 ell 141, 
2860 35 170e183 22:'19 115'1 18 37 ell 146 
2881 35 110e183 22: 1'9 11511 18 37 ell 150 
2882 35 170CT83 22:"9 115'1 18 37 ell 155 
2883 35 17oeT83 22:1'9 11511 18 37 ell 157 
28811 35 170e183 22:49 11511 18 37 ell 158 
2885 35 170C183 22:'19 115'1 18 37 CII 158 
2886 35 170e183 22:"9 1151, 18 37 ell 162 
2887 35 170C183 22:119 115'1 18 37 Cit 162 
2888 35 170C183 22: 1'9 1151, 18 37 Gil 163 
2889 35 170C183 22:49 11511 18 37 Cli 164 
2890 35 170GI83 22:

"
9 115'1 18 31 Gil 170 

2891 35 170C183 22:IJ9 11511 18 37 ell 170 
2892 35 170CT83 22: 1'9 115'1 18 37 CII 17" 
2893 35 17oC183 22:1'9 1151, 18 37 CII 174 
28911 35 170CI83 22:1,9 11511 18 37 CII 176 
2895 35 170C183 22:'19 115" 18 37 ell 178 
2896 35 170CI83 22:

"
9 115'1 18 37 ell 178 

2897 35 110el83 22:119 1151, 18 37 CII 178 
2898 35 170CH13 22:IJ9 1151, 18 37 ell 180 
2899 35 170GI83 22:119 115'1 18 37 elf 181 
2900 35 170e183 22: 1,9 1154 18 37 ell 182 
2901 35 110CI83 22:119 11511 18 37 elf 18'1 
2902 35 170CI83 22: 119 11511 18 37 ell 184 
2903 35 170CJ83 22: '19 115" 18 37 CII 18'1 
2904 35 170C 183 22: 1,9 11511 18 37 ell 18'1 
2905 35 170CT83 22:"9 115'1 18 37 ell 193 
2906 35 170GI83 22:1'9 115" 18 37 Cli 204 
2907 35 170C183 22: 119 115'1 18 37 CII 205 
2908 35 170e 183 23:09 1155 18 36 Gil 111 
2909 35 170CT83 23:09 1155 18 36 CII 120 
2910 35 110C183 23:09 1155 18 36 Gil 130 
2911 35 170(;183 23:09 1155 18 36 CII 132 
2912 35 170C·183 23:09 1155 18 36 CII 132 
2913 35 170GI83 23:09 1155 18 36 CII 137 
29 II, 35 170C183 23:09 1155 18 36 ell 138 
2915 35 170C183 23:09 1155 18 36 ell 1,,0 
2916 35 170C183 23:09 1155 18 36 ell 11,0 



OeIOO[R 1983 GEAR COMPARISON STUDY (TASK_GO 01) 55 
SlHll'ED BASS (fAXON=30) AND HIIiTE PERCII(lAXON=35) LENGTI! DATA 
rOR 3~1 BEAM lRAWL (GEAR=18) AND 6.2M HIGH-RISE TRAWL (GEAR:::50) 

OBS fAXON DAlE 1 I ~IE SAMPLE GEAR RIV_MILE REGION LENGTH 

2917 35 170CI!}3 23:09 1155 18 36 Cit 11,0 
2918 35 110Cl83 23:09 1155 18 36 CII 1112 
2919 35 110CI83 23:09 1155 18 36 CIf 144 
2920 35 170Cl83 23:09 1155 18 36 CII 1116 
2921 35 170C183 23:09 1155 18 36 CII III 8 
2922 35 170C183 23:09 1155 18 36 CII 148 
2923 35 170CT83 23:09 1155 18 36 CII 11,8 
2921t 35 170G183 23:09 1155 18 36 Cli 150 
2925 35 170cr83 23:09 1155 18 36 CII 150 
2926 35 170C 183 23:09 1155 18 36 Gil 150 
2921 35 170CTS3 23:09 1155 18 36 Cit 151 
2928 35 l10C183 23:09 1155 18 36 Cli 151 
2929 35 110C 183 23:09 1155 18 36 CII 156 
2930 35 170Cl83 23:09 1155 18 36 GIf 156 
2931 35 170C183 23:09 1155 18 36 Gli 156 
2932 35 110C183 23:09 1155 18 36 Cit 151 
2933 35 170G183 23:09 1155 18 36 Gil 159 
29311 35 170CI83 23:09 1155 18 36 CII 161 
2935 35 170C183 23:09 1155 18 36 CII 161 
2936 35 170C183 23:09 1155 18 36 CII 162 
2931 35 110G183 23:09 1155 18 36 CH 170 
2938 35 110el83 23:09 1155 18 36 CII 114 
2939 35 1-70CT83 23:09 1155 18 36 CH 176 
29'11) 35 110CI83 23:09 1155 18 36 Gil 183 
291'1 35 110CT83 -23:09 1155 18 36 Cit 193 
29,,2 35 170CI83 23:09 1155 18 36 Gli 202 
29113 35 180Cl83 0: 10 1156 18 36 CII 104 
291,11 35 180Gr83 0: 10 1156 18 36 CII 123 
29'15 35 180C183 0: 10 1156 18 36 Gil 1111 
29116 35 180GI83 0: 10 1156 18 36 CII 11,3 
29'17 35 180C183 0: 10 1156 18 36 Gil 111'1 
29118 35 180G183 0: 10 1156 18 36 CII 1111, 
29119 35 180Cl83 0: 10 1156 18 36 CII 1114 
2950 35 180C183 0: 10 1156 18 36 Gil 145 
2951 35 180G183 0: 10 1156 18 36 CII JIll 
2952 35 180cr83 0: 10 1156 18 36 Gil 1117 
2953 35 180Cl83 0: 10 1156 18 36 GIf 11,8 
29511 35 180CI83 0: 10 1156 18 36 Gil 149 
2955 35 180G183 0: 10 1156 18 36 CII 150 
2956 35 180GI83 0: 10 1156 18 36 ell 150 
2951 35 180CI83 0: 10 1156 18 36 ell 155 
2958 35 laOCI83 0: 10 1156 18 36 elf 156 
2959 35 180CI83 0: 10 1156 18 36 Gil 156 
2960 35 !BOC 183 0: 10 1156 18 36 Gil 159 
2961 35 180GI83 0: 10 1156 18 36 Gil 169 
2962 35 160C183 0: 10 1156 18 36 CII 181 
2963 35 180GI83 0: 10 1156 18 36 ell 195 
29611 35 180CI83 0: 36 1151 18 36 CII 147 
2965 35 180CI83 0:36 1157 18 36 GIf 150 
2966 35 180CI83 0:36 1157 18 36 Gil 152 
2961 35 180G183 0: 36 1157 18 36 ell 152 
2968 35 180GI83 0: 36 1157 18 36 Gil 156 
2969 35 180CI83 0:36 1157 18 36 CII 158 
2970 35 180G183 0: 36 1151 18 36 ell 159 



OCIOBER 1983 GEAR COHPARISON SlUDY I TASK_CD 01) 56 
SIHIPLll BASS IIAXON=30) AND HlltlE PEHCIl(TAXON=35) LENGIH DAIA 
rOR 311 BEAl1 TRAWL (GEAR= 113) AND 6.211 III GII-R I SE I RAWL (GEAR=50) 

OBS IAXON DAlE T 1I1E SAI1PLE GEAR RIV_MILE REGION LENGTIf 

2971 35 180Cl83 0: 36 1157 18 36 Cli 160 
2972 35 180CI83 0:36 1157 18 36 CIl 162 
2973 35 180CI83 0: 36 1157 18 36 CII 165 
2974 35 180Cl83 0:36 1157 18 36 CII 166 
2975 35 180CHl3 0: 36 1157 18 36 CIf 170 
2976 35 180CT83 0: 36 1157 18 36 elf 173 
2977 35 180Cra3 0: 36 1157 18 36 CIf 173 
2978 35 180CT83 0: 36 1157 18 36 CIf 178 
2979 35 180CI83 0:36 1157 18 36 CIf 212 
2980 35 180CT83 1: 01, 1158 18 36 CIf 103 
2981 35 180CT83 1: 01, 1158 18 36 CII 123 
2982 35 180CI83 1: 01, 1158 18 36 CII 140 
2983 35 180CT83 1: 01, 1158 18 36 CII 1111 
29811 35 180CT83 1 :01, 1158 18 36 CII 11,2 
2985 35 180CI83 1: 01, 1158 18 36 CIf 145 
2986 35 180cr83 1: 01, 1158 18 36 CII 145 
2987 35 180CT83 1 :01, 1158 18 36 CII 155 
2988 35 180CT83 1 :011 1158 18 36 Cli 158 
2989 35 180CT83 1 :0" 1158 18 36 CII 167 
2990 35 180C183 1: 01, 1158 18 36 CII 168 
2991 35 180CT83 1: 011 1158 18 36 CIf 200 
2992 35 180CI83 1: 29 1159 18 3" CII 128 
2993 35 180CT83 1 :29 1159 18 311 CII 152 
299

'
1 35 180CT83 19:08 1160 18 35 CII 139 

2995 35 180CI83 19:08 1160 18 35 CII JI,3 
2996 35 180C183 19:08 1160 18 35 CII 154 
2997 35 180G183 19:08 1160 18 35 CII 167 
2998 35 180CT83 19:08 1160 18 35 CII 185 
2999 35 180C183 19:26 1161 18 35 CII 153 
3000 35 180GI83 19:26 1161 18 35 CII 155 
3001 35 180C183 19:26 1161 18 35 CIf 161 
3002 35 180cr83 19:26 1161 18 35 CII 170 
3003 35 180G183 19:26 1161 18 35 CII 171 
300'1 35 WOC 183 19:26 1161 18 35 CII 176 
3005 35 IBOCl83 19:26 1161 18 35 CII 196 
3006 35 180CI83 20:5" 1163 18 31, CII 81 
3007 35 IBOCI83 20:5" 1163 18 31, CIf 1115 
3008 35 180CT83 20:5

" 
1163 18 31, CIf 151 

3009 35 180CI83 20:511 1163 18 3" CII 151 
3010 35 180CIB3 20:5'1 1163 18 311 CII 154 
3011 35 180Cl83 20: 51, 1163 18 31, CII 156 
3012 35 180CI83 20:511 1163 18 3" CIf 156 
3013 35 180CI83 20:5" 1163 18 31, CII 160 
30 II, 35 180CT83 20:5" 1163 18 31, Cli 162 
3015 35 180CI83 20: 5" 1163 18 3" CII 165 
3016 35 IBOCI83 20: 51, 1163 18 34 CII 166 
30 I"' 35 180CI83 20: 5" 1163 18 3'1 CII 168 
3018 35 180Cl83 20:5'1 1163 18 31, CII 170 
3019 35 180C183 20:5" 1163 18 3" CII 170 
3020 35 180GI83 20: 51, 1163 18 31, CII 171 
3021 35 180GI83 20;5" 1163 18 3" CII 171 
3022 35 160CI83 20: 51, 1163 18 3" CIl 172 
3023 35 180G183 20: 51, 1163 18 3/' CII 173 
302" 35 160CI83 20;5'1 1163 16 31, Cli 171, 



OcrO(lU~ 1983 GEAR COMPARISON SlUDY (TASK_CD 01) 57 
SlRIPED (lASS (IA><ON=30) AND VlIIITE PERCII(TAXON=35) LENGlli OAIA 
rOR 3N BEAI'I TRAWL (GEAR=18) AND 6.2M "'GII-R'SE TRAWL (GEAR=50) 

0135 rAXON DATE TINE SANPlE GEAR R IV_HI u: REGION . lENGlII 

3025 35 180GI83 20:511 1163 18 311 Gil 175 
3026 35 180C183 20: 511 1163 18 311 CII 175 
3027 35 180(;183 20:511 1163 18 311 CII 176 
3028 35 180CI83 20:511 1163 18 311 Gil 176 
3029 35 180Cl83 20:5

'
, 1163 18 311 Gil 176 

3030 35 180CT83 20: 511 1163 18 311 Gil 177 
3031 35 180C/83 20:511 1163 18 311 Gil 178 
3032 35 180(;183 20: 51, 1163 18 311 Gil 181 
3033 35 180CT83 20:5

" 
1163 18 311 Gil 181 

30311 35 180GT83 20:511 1163 18 311 Gil 183 
3035 35 180CI83 20:511 1163 18 311 Gil 183 
3036 35 180CI83 20:511 1163 18 3/' GH 186 
3037 35 1130CT83 20:54 1163 18 34 CII 200 
3038 35 180cr83 20: 511 1163 18 31, Gil 202 
3039 35 180Cl83 20:511 1163 18 311 CII 203 
30110 35 HlOC 183 20: 511 1163 18 311 GH 205 
30/11 35 180CI83 21: 111 116/, 18 33 TZ 76 
30

"
2 35 180GT83 21: II, 1161, 18 33 lZ 76 

30/13 35 180C183 21: II, 1161, 18 33 lZ 137 
301,1, 35 180GT83 21: II, 116/1 18 33 TZ 151 
30115 35 180CI83 21: 111 11611 18 33 1Z 151 
30,,6 35 1130GT83 21: III 1161, 18 33 TZ 157 
30'17 35 180GI83 21: II, 1161, 18 33 lZ 159 
30118 35 180CT83 21: 111 11611 18 33 TZ 160 
3()119 35 180C183 21 : 1/1 11611 18 33 TZ 164 
3050 35 180GI83 21: I" 116'1 18 33 lZ 16'l 
3051 35 180CT83 21: III 1161, 18 33 lZ 161t 
3052 35 180Cl83 21: I" 1161, 18 33 1Z 168 
3053 35 180CT83 21: 111 11611 18 33 TZ 170 
30511 35 180C183 21: 11, 11611 18 33 TZ 170 
3055 35 180C183 21: tIl 116

" 
18 33 TZ 171 

3056 35 180CI83 21: 111 116
" 

18 33 1Z 1711 
3057 35 HlOG183 21: 11, 11611 18 33 lZ 174 
3058 35 180CI83 21: II, 1161, 18 33 TZ 177 
3059 35 180C183 21: II, 116

" 
18 33 lZ 178 

3060 35 180C183 21 : tl, 11611 18 33 1Z 179 
.3061 35 180GI83 21: II, 1161, 18 33 TZ 179 
3062 35 180CT83 21: II, 116" 18 33 1Z 182 
3063 35 180C183 21: 11, 116

" 
18 33 TZ 182 

3061, 35 180CI83 21: 11, 1 161, 18 33 TZ 183 
3065 35 180GI83 21: 11, 11611 18 33 IZ \81, 
3066 35 180GI83 21: II, 1164 18 33 TZ 186 
3067 35 180e183 21: 11, 1161, 18 33 lZ 187 
3068 35 180C183 21: III 11611 18 33 11 189 
3069 35 180C183 21 : 111 11611 18 33 lZ 190 
3070 35 180CI83 21: II, 11611 18 33 IZ 191 
3071 35 180C183 21: 58 1165 18 32 lZ 76 
3072 35 180eT83 21 :58 1165 18 32 lZ 78 
3073 35 180CI83 21 :58 1165 18 32 TZ 138 
307'1 35 180GI83 21: 58 1165 18 32 lZ 142 
3075 35 180CI83 21: 58 1165 18 32 lZ 156 
3076 35 180CI83 21: 58 1165 18 32 TZ 164 
3077 35 180e183 21: 58 1165 18 32 lZ 190 
3076 35 180CI83 22: 13 1166 18 32 IZ 85 



OCIOBFR 1983 GEAR COMPARISON SIUDY (TASK_CD 01) 58 
SlRIP[I) BASS (IAXON=30) AND WII11E PERCII(lAXON=35) LENGTII DATA 
rOH 3M BEAM IRAWL (GEAR=18) ANI) 6.2M IllGIl-RISE TRAWL (GEAR=50) 

OBS I AXON DAT[ TIME SAMPLE GEAR RIV_MllE REGION LENGTH 

3079 35 1BOGlll3 22: 38 1167 lB 32 lZ 11,2 
3080 35 180(;163 2'2: 38 1167 18 32 TZ 1116 
3081 35 180CHl3 22:38 1167 18 32 lZ lll7 
3082 35 180C183 22:38 1167 18 32 IZ Ill9 
3083 35 lBOCTS3 22:38 1167 18 32 TZ 152 
30811 35 180C183 22:38 1167 18 32 lZ 152 
3085 35 180C183 22:38 1167 18 32 TZ 156 
3086 35 180Cl83 22:38 1167 18 32 lZ 158 
3087 35 180CT83 22:38 1161 18 32 TZ 159 
3088 35 180CT83 22:38 1167 18 32 lZ 162 
3089 35 180CT83 22:38 1167 18 32 lZ 162 
3090 35 180C183 22:38 1167 18 32 TZ 164 
3091 35 180CT83 22:38 1167 18 32 lZ 165 
3092 35 160C183 22:38 1167 18 32 TZ 168 
3093 35 180GI63 22:38 1167 18 32 lZ 170 
3091, 35 180CT63 22:38 1167 18 32 lZ 170 
3095 35 180C183 22:38 1167 18 32 lZ 171 
3()96 35 180C183 22:38 1167 18 32 lZ 171 
3097 35 180CT83 22: 38 1167 18 32 TZ 173 
3098 35 180CI83 22:38 1167 18 32 TZ 175 
3099 35 180CT83 22:38 1167 18 32 lZ 176 
3100 35 180CI83 22:38 1167 18 32 TZ 176 
3101 35 180CI83 22:38 1167 18 32 TZ 178 
3102 35 180CT83 22:38 1167 18 32 lZ 178 
310] 35 180CT83 22:38 1167 18 32 lZ 178 
3 101, 35 180C183 22:38 1167 18 32 lZ 180 
3105 35 180CI83 22:38 1167 18 32 TZ 182 
3106 35 180C183 22:38 1167 18 32 TZ 182 
3107 35 180CI83 22:38 1167 18 32 TZ 181, 
3108 35 180CT83 22:36 1167 18 32 TZ 186 
3109 35 180CI83 22:38 1167 18 32 TZ 193 
3110 35 180CT83 22:38 1167 18 32 lZ 193 
3111 35 180CI83 22:38 1167 18 32 TZ 206 
3112 35 180C183 23:02 1168 18 32 TZ 116 
3113 35 180CI83 23:02 1168 18 32 lZ 116 
31111 35 180CI83 23:02 1168 18 32 TZ 117 
3115 35 180CT83 23:02 1168 18 32 lZ 121 
3116 35 180CI83 23:02 1168 18 32 TZ 127 
3117 35 180C183 23: 02 1168 18 32 TZ 128 
3118 35 180CI83 23:02 1168 18 32 TZ 132 
3119 35 180C183 23:02 1168 18 32 lZ 138 
3120 35 180CI83 23:02 1168 18 32 TZ 1111 
3121 35 180CI83 23:02 1168 18 32 1Z "17 
3122 35 180C183 23:02 1168 18 32 TZ 11'8 
3123 35 180C183 23:02 1168 18 32 1Z 151 
3121, 35 180C183 23:02 1168 18 32 TZ 153 
3125 35 180C183 23:02 1168 18 32 TZ 157 
3126 35 lBOC183 23:02 1168 18 32 TZ 158 
312'1 35 180C183 23:02 1168 18 32 lZ 159 
3128 35 IBOCl83 23:02 1168 18 32 lZ 162 
3129 35 180C183 23:02 1168 18 32 TZ 163 
3130 35 H\OC183 23:02 1168 18 32 TZ 163 
313 I 35 lBOCIB3 23:02 1168 18 32 1Z 165 
3132 35 180C183 23:02 1168 18 32 1Z 165 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CO 01) 59 
SfRIP[() BASS (IAXON=30) AND W"'H PERC"(TAXON=35) LENGT" DATA 
FOR 3M OEA~I TRAWL (GEAR=18) AND 6.211 IIIGII-HISE THAWL (GEAH=50) 

OilS TAXON DAlE II t1E SAI1PLE GEAR RIV_MILE REGION LENGTII 

3133 35 180cr83 23:02. 1168 18 32 TZ 171 
313

" 
35 180cr83 23:02 1168 18 32 lZ 174 

3135 35 180CI83 23:02 1168 18 32 TZ 176 
3136 35 180CT83 23:02 1168 18 32 TZ 179 
3131 35 180Cl83 23:02 1168 18 32 TZ 182 
3138 35 180cr83 23:02 1168 18 32 TZ 187 
3139 35 180Gl83 23:02 1168 18 32 1Z 193 
311,0 35 180CI83 23:02 1168 18 32 TZ 198 
31 1,1 35 180Cl83 23 :02 1168 18 32 TZ 207 
311,2 35 180Cl83 23:21 1169 18 32 TZ 114 
3 JlI3 35 18ocr83 23:21 1169 18 32 TZ 119 
31"" 35 180CT83 23:21 1169 18 32 TZ 120 
311,5 35 180C183 23:21 1169 18 32 TZ 121 
311,6 35 180Gl83 23:21 1169 18 32 TZ 132 
31L,7 35 180C 183 23:21 1169 18 32 TZ 138 
311'8 35 180CI83 23:21 1169 18 32 TZ 11,0 
311'9 35 180Gl83 23:21 1169 18 32 TZ 143 
3150 35 180Gl83 23:21 1169 18 32 TZ l'L6 
3151 35 180Gt83 23:21 1169 18 32 TZ 151 
3152 35 180GT83 23:21 1169 18 32 TZ 152 
3153 35 180CI83 23:21 1169 18 32 TZ 156 
3151J 35 180Cl83 23:21 1169 18 32 1Z 160 
3155 35 180Gl83 23:21 1169 18 32 TZ 168 
3156 35 180GI83 23:21 1169 18 32 1Z 176 
3157 35 180Gl83 23:21 1169 18 32 1Z 180 
3158 35 180GI83 23:21 1169 18 32 TZ 181 
3159 35 180GT83 23:21 1169 18 32 TZ 182 
3160 35 laOCI83 23:21 1169 18 32 TZ 182 
3161 35 180G183 23:21 1169 18 32 1Z 183 
3162 35 180CI83 23:21 1169 18 32 1Z 184 
3163 35 180GI83 23:21 1169 18 32 TZ 186 
316" 35 180GI83 23:21 1169 18 32 1Z 190 
3165 35 180GI83 23:21 1169 18 32 1Z 192 
3166 35 18oCla3 23:21 1169 18 32 TZ 198 
3167 35 190C183 19: "I 1171 18 20 YK 158 
3168 35 190Gt83 19: 111 1111 18 20 YK 164 
3169 35 190GI83 19:"1 1171 18 20 YK 165 
3170 35 190Gl83 19: I, I 1171 18 20 YK 170 
3171 35 190(;183 19: 1,1 1171 18 20 YK 171 
3172 35 190C183 19: 'II 1171 18 20 YK 171 
31/3 35 190GI83 . 19: 'II 1171 18 20 YK 17" 
317" 35 190GI83 19:'11 1171 18 20 YK 17'1 
3175 35 190cr83 19: 'II 1171 18 20 YK 175 
3176 35 190CT83 19: 111 1171 18 20 YK 180 
3177 35 190CT83 19: '11 1171 18 20 YK 181 
3178 35 190C183 19: 1.1 1171 18 20 YK 183 
3179 35 190C183 19: 'II 1171 18 20 YK 189 
3180 35 190C183 19: "I 1171 18 20 YK 199 
3181 35 190G183 19: "I 1171 18 20 YK 202 
3182 35 190CI83 19: 41 1 I 71 18 20 YK 209 
3183 35 190GT83 19: 111 1171 18 20 YK 209 
318" 35 190ClS3 19:41 1171 18 20 YK 211 
3185 35 190CIS3 20:32 80 18 21 YK 158 
3186 35 190CI83 20:32 80 18 21 YK 161 



OC10BER 1983 GEAR COMPARISON STUDY (TASK_CO 01) 60 
S1RIPE!) BASS (lAXON=30) AND WilliE PEHCU(TAXON=35) UNGIII DArA 
rOR 3M BEAI4 I RAHL (GEAR= 18) AND 6.211 III GII-R I SE TRAHL (GEAR=50) 

(ms 'AXON DAlE III-IE SAMPLE GEAR R I V_'-II LE REGION LENGTII 

3187 35 190CI83 20: 32 80 18 21 YI< 162 
3188 35 190GI83 20:32 80 18 21 YI< 164 
3189 35 I!JOGI!!3 2(): 32 80 18 21 YK 168 
3190 35 190C1H3 20:32 80 18 21 YK 170 
3191 35 190C183 20: 32 80 18 21 YK 171 
3192 35 190G 163 20:32 80 18 21 YK 172 
3193 35 190CT83 20: 32 80 18 21 VI( 172 
3191, 35 I!JOGI83 20: 32 80 18 21 YK 173 
3195 35 190GI83 20:32 80 18 21 YK 173 
3196 35 190GI83 20:32 80 18 21 VK 175 
3197 35 190Cl83 20: 32 80 18 21 YI< 178 
3198 35 190C183 20:32 80 18 21 YK 178 
3199 35 190Gl83 20:32 80 18 21 YI< 178 
3200 35 190GI83 20:32 80 18 21 YK 178 
3201 35 190cr83 20:32 80 18 21 VK 180 
3202 35 190Gl83 20:32 80 18 21 YI< 181 
3203 35 190Gl83 20: 32 80 18 21 YK 182 
3201, 35 190Gl83 20: 32 80 18 21 YI< 182 
3205 35 190G183 20:32 80 18 21 YK 183 
3206 35 190Gl83 20: 32 80 18 21 YI< 185 
3207 35 190cr83 20:32 80 18 21 YK 185 
3208 35 190cr83 20:32 80 18 21 YK 187 
3209 35 190GI83 20:32 80 18 21 YI< 188 
3210 35 190GI83 20: 32 80 18 21 YK 191 
3211 35 190GI83 20: 32 80 18 21 YI< 191 
3212 35 190GI83 20:32 80 18 21 VK 192 
3213 35 190CI83 20: 32 80 18 21 YK 198 
3211, 35 190CT83 21: 15 81 18 22 YK 154 
3215 35 190Cl83 21:15 81 18 22 YK 159 
3216 35 190CI83 21: 15 81 18 22 YK 162 
3217 35 190GI83 21: 15 81 18 22 YK 168 
3218 35 190Gf83 21: 15 81 18 22 YK 170 
3219 35 190Gf83 21:15 81 18 22 YK 110 
3220 35 190GI83 21: 15 81 18 22 YK 170 
3221 35 190Gf83 21: 15 81 18 22 YK 171 
3222 35 190GI83 21:15 81 18 22 YK 171 
3223 35 190GI83 21: 15 81 18 22 YK 111 
3224 35 190Gr83 21:15 81 18 22 VK 172 
3225 35 190Cl83 21: 15 81 18 22 VK 172 
3226 35 190G183 21:15 81 18 22 YK 171, 
3227 35 190Gl83 21: 15 81 18 22 YK 175 
3228 35 190GI83 21: 15 81 18 22 YK 178 
3229 35 190GI83 21: 15 81 18 22 YI< 179 
3230 35 190GI83 21: 15 81 18 22 YK 181 
3231 35 190Gl83 21: 15 81 18 22 YI< 182 
3232 35 190Gf83 21: 15 81 18 22 YK 183 
3233 35 190CI83 21: 15 81 18 22 YK 181, 
323" 35 190GI83 21:15 81 18 22 YK 186 
3235 35 190CI83 21: 15 81 18 22 YK 187 
3236 35 190CI83 21: 15 61 18 22 YK 187 
3237 35 190CI83 21: 15 81 18 22 YK 189 
3238 35 190C183 21:15 61 18 22 YK 190 
32]9 35 190G183 21: 15 81 18 22 YK 192 
32'10 35 190GI83 21: 15 81 18 22 YK 215 



OCIOI3ER 1983 GEAR COMPARISON STUDY (TASK_CD 01) 61 
S1RIPU> BASS (lAXON=30) AND WIIITE P[HCII(TAXON"35) LENGTH DATA 
rOR 3M BEAM TRAWL (GEAR=18) AND 6.2M HIGH-RISE TRAWL (GEAR=50) 

OBS TAXON DAlE T 1~IE SAMPLE GEAR RIV_MILE REGION LENGTH 

321.1 35 190GT83 21: 50 82 18 22 YK 162 
321,2 35 190GI83 21:50 82 18 22 YK 173 
32113 35 190CI63 21: 50 82 18 22 YK 176 
321111 35 190CT83 21 :50 82 18 22 YK 178 
32115 35 190G ra3 21 :50 82 18 22 YK 187 
32116 35 190GI83 21: 50 82 18 22 YK 188 
321,7 35 190CI83 21 :50 82 18 22 YK 191~ 
321'8 35 190G163 21: 50 82 18 22 YK 191 
3249 35 190CI83 22:39 83 18 25 1Z 170 
3250 35 190G183 22:58 811 18 26 1Z 152 
3251 35 190(;183 22:58 81, 18 26 1Z 15!1 
3252 35 190CI83 22:58 81, 18 26 1Z 185 
3253 35 190C183 22:58 8 1, 18 26 1Z 181 
32511 35 190GI83 23:21 85 18 26 1Z 169 
3255 35 190CT83 23:21 85 18 26 1Z 175 
3256 35 190G183 23:21 85 18 26 1Z 180 
3251 35 190G183 23:21 85 18 26 1Z 181 
3258 35 190G183 23:21 85 18 26 1Z 186 
3259 35 190G183 23:21 85 18 26 1Z 186 
3260 35 190G183 23:21 85 18 26 1Z 186 
3261 35 190GT83 23:21 85 18 26 1Z 188 
3262 35 190GT83 23:21 85 18 26 1Z 193 
3263 35 190G183 23:21 85 18 26 1Z 194 
32611 35 190G[83 23:21 85 18 26 1Z 195 
3265 35 200C183 0:25 88 18 26 1Z 175 
3266 35 200C1133 0:25 88 18 26 1Z 181 
3267 35 200GI83 .0: 25 88 18 26 TZ 181 
3268 35 200CT83 0:25 88 18 26 1Z 181 
3269 35 200CI83 0:25 88 18 26 TZ 182 
3270 35 200C183 0:25 88 18 26 1Z 183 
3271 35 200GI83 0:25 88 18 26 1Z 181, 
3272 35 200C183 0:25 88 18 26 1Z 185 
3273 35 200C183 0:25 88 18 26 1Z 186 
3271, 35 200CI83 0:25 88 18 26 1Z 186 
3215 35 200C183 0:25 88 18 26 1Z 188 
3276 35 200CI83 0:25 88 18 26 1Z 190 
3271 35 200CT83 0:25 88 18 26 TZ 192 
3278 35 2110CI83 0:25 88 18 26 1Z 193 
3279 35 200G183 0:25 88 18 26 1Z 195 
3280 35 2110CI83 0:25 88 18 26 1Z 196 
3281 35 200C183 0:25 88 18 26 1Z 202 
3282 35 200GI83 0:25 88 18 26 1Z 205 
3283 35 200C[83 0:25 88 18 26 1Z 209 
3281, 35 200C183 0:25 88 18 26 1Z 209 
3285 35 200CI83 1 :20 87 18 30 lZ 91 
3286 35 2()OC183 1 :20 87 18 30 TZ 151 
321H 35 200CI83 1 :20 87 18 30 1Z 152 
3288 35 200CI83 1:20 87 18 30 TZ 155 
3289 35 200CI83 1 :20 87 18 30 1Z 156 
3290 35 200C183 1 :20 87 18 30 TZ 156 
3291 35 200CI83 1: 20 87 18 30 TZ 157 
3292 35 200CI83 1 :20 87 18 30 1Z 162 
3293 35 200Cf83 1: 20 81 18 30 TZ 16

" 3291, 35 200G183 1 :20 87 18 30 1Z 165 



OCTOBER 1983 GEAR COfWARISON STUDY (lASKo_CD 01) 62 
SIR' PEf) BASS (1 AXON= 30 I ANI) WII" [ PERCII( TAXON'" 3 51 LENGTII OA r A 
FOR 3M BEAM TRAWL (GEAR=18) AND 6.2r~ \I'GII-RISE TRAHL (GEAR=50) 

OBS· TAXON DATE T 114E SAI~PLE GEAR H 'V_~lI LE REGION LENGTIf 

3295 35 200C183 1 :20 87 18 30 TZ 166 
3296 35 200CI83 1: 20 87 18 30 TZ 168 
3297 35 200CI83 1: 20 87 18 30 lZ 172 
3298 35 200C183 1:20 81 18 30 lZ 172 
3299 35 200C183 1:20 87 18 30 lZ 114 
3300 35 200CI83 1:20 87 18 30 lZ 175 
3301 35 200CI83 1: 20 87 18 30 TZ 176 
3302 35 200CI83 1: 20 87 18 30 lZ 176 
3303 35 200C183 1 :20 87 18 30 TZ 178 
330" 35 200C183 1:20 87 18 30 lZ 182 
3305 35 200CT83 1 :20 87 18 30 lZ 182 
3306 35 200C183 1 :20 87 18 30 rz 183 
3307 35 200C183 1: 20 87 18 30 TZ 181, 
3308 35 200Cl83 1 :20 87 18 30 lZ 193 
3309 35 200C183 1: 20 87 18 30 lZ 196 
3310 35 200C183 2:03 89 18 30 TZ 77 
3311 35 200CT83 2:03 89 18 30 lZ 161 
3312 35 21)OCl83 2:03 89 18 30 lZ 172 
3313 35 200CT83 2:03 89 18 30 lZ 177 
3311, 35 200C183 2:03 89 18 30 lZ 180 
3315 35 200CI83 2:03 89 18 30 lZ 182 
3316 35 200C183 2:03 89 18 30 TZ 185 
3317 35 200CI83 2:23 90 18 30 TZ 87 
3318 35 200CI83 2:23 90 18 30 lZ 122 
3319 35 200CI83 2:23 90 18 30 lZ 124 
3320 35 200C183 2:23 90 18 30 lZ 133 
3321 35 200el83 2:23 90 18 30 lZ 152 
3322 35 200C183 2:23 90 18 30 lZ 156 
3323 35 200CI83 2:23 90 18 30 TZ 156 
3321, 35 200C183 2:23 90 18 30 lZ 158 
3325 35 200G183 2:23 90 18 30 lZ 158 
3326 35 200el83 2:23 90 18 30 lZ 160 
3327 35 200CI83 2:23 90 18 30 lZ 162 
3328 35 200C183 2:23 90 18 30 lZ 162 
3329 35 200el83 2:23 90 18 30 12 164 
3330 35 200CT83 2:23 90 18 30 lZ 167 
3331 35 200C183 2:23 90 18 30 TZ 170 
3332 35 200CI83 2:23 90 18 30 lZ 173 
3333 35 200CI83 2:23 90 18 30 12 174 
333" 35 200e183 2:23 90 18 30 12 1"76 
3335 35 200C183 2:23 90 18 30 lZ 177 
3336 35 200C183 2:23 90 18 30 lZ 177 
3337 35 200CI83 2:23 90 18 30 TZ 177 
3338 35 200CT83 2:23 90 18 30 lZ 178 
3339 35 200CJ83 2:23 90 18 30 lZ 180 
33

"
0 35 200CI83 2:23 90 18 30 TZ 180 

33"1 35 200CI83 2:23 90 18 30 lZ 181 
33112 35 200(;183 2:23 90 18 30 lZ 181 
33113 35 200C183 2:23 90 18 30 lZ 183 
33'1'1 35 200C183 2:23 90 18 30 lZ 18'1 
33'15 35 200CI83 2:23 90 18 30 TZ 181t 
33116 35 200CI83 2:23 90 18 30 TZ 185 
33117 35 200CI83 2:23 90 18 30 TZ 185 
33118 35 ?00C183 2:23 90 18 30 lZ 185 



OCIOBfH 1983 GEAR COMPARISON STUDY (TASK_CD 01) 63 
STHIPm BASS (TAXON-:030) AND WilliE PERCII(TAXON=35) LfNGTIl DATA 
rOR 3M BEA~I TRAWL (GEAR==18) AND 6.2M IlIGIl-RISE TRAWL (GEAR=50) 

OilS tAXON DAlE TIME SAMPLE GEAH RIV __ t4ILE REGION LENGTH 

331'9 35 200C183 2:23 90 18 30 lZ 187 
3350 35 200C163 19:23 1161 18 31 TZ 76 
3351 35 200eT83 19:23 1181 18 3 J TZ 121 
3352 35 200CT83 19:23 1181 18 31 lZ 11,6 
3353 35 200CI63 19:23 1161 18 31 TZ 146 
335

" 
35 200CI83 19:23 1181 18 31 IZ 150 

3355 35 200C183 19:23 1161 18 31 TZ 151 
3356 35 200CI83 19:23 1181 18 31 TZ 152 
3357 35 200CT83 19:23 1181 18 31 TZ 152 
3358 35 200CT83 19:23 1181 18 31 TZ 153 
3359 35 200CI83 19:23 1181 18 31 TZ 155 
3360 35 200CT83 19:23 1181 18 31 TZ 155 
3361 35 200C183 19:23 1181 18 31 1Z 156 
3362 35 200e183 19:23 1181 18 31 1Z 156 
3363 35 200CT83 19:23 1181 18 31 TZ 156 
3361, 35 200CI83 19:23 1181 18 31 TZ 157 
3365 35 200CT83 19:23 1181 18 31 lZ 157 
3366 35 200C183 19:23 1181 18 31 TZ 160 
3367 35 200el83 19:23 1181 18 31 lZ 160 
3368 35 200C163 19:23 1181 18 31 lZ 162 
3369 35 200CI63 19:23 1181 18 31 TZ 163 
3370 35 200CI83 19:23 1181 18 31 TZ 163 
3371 35 200C183 19:23 1181 18 31 lZ 165 
33 72 35 200CT83 19:23 1181 16 31 TZ 168 
3373 35 2()OC183 19:23 1181 lB 31 1Z 170 
3374 35 200CI83 19:23 1181 18 31 lZ 170 
3375 35 200Cl83 19:23 1181 18 31 TZ 171 
3376 35 200CT83 19:23 1181 18 31 lZ 172 
3377 35 200C183 19:23 1181 18 31 lZ 172 
3378 35 200C183 19:23 1181 18 31 TZ 174 
3379 35 200CI83 19:23 1181 18 31 lZ 175 
3380 35 200CI83 19:23 1181 18 31 TZ 182 
3381 35 200CI83 19:23 1181 18 31 lZ 183 
3382 35 200CI83 19:23 1181 18 31 lZ 1811 
3383 35 200CI83 19:23 1181 18 31 lZ 188 
33811 35 200CI83 19:23 1181 18 31 rz 188 
3365 35 200CI83 19:23 1161 16 31 TZ 169 
3386 35 200CI63 19:23 1181 18 31 lZ 190 
3387 35 200C163 19:23 1181 16 31 TZ 190 
3388 35 21)0C163 19:23 1181 18 31 lZ 191 
3369 35 200CT83 19:23 1181 18 31 TZ 191 
3390 35 200CI63 19:23 1161 18 31 TZ 191 
3391 35 200C183 20:01 1182 16 30 TZ 136 
3392 35 200el83 20:01 1182 18 30 TZ 152 
3393 35 200C163 20:01 1182 18 30 TZ 151j 
339/, 35 200el83 20:01 1162 18 30 TZ lS" 
3395 35 200CI83 20:01 1182 18 30 lZ 154 
3396 35 200Cl83 20:01 1182 18 30 1Z 155 
3397 35 200CI83 20:01 1182 18 30 IZ 156 
3396 35 200CI83 20:01 1182 18 30 1Z 157 
3399 35 200C183 20:01 1182 18 30 lZ 158 
31'00 35 20oCT83 20:01 1182 18 30 TZ 158 
31101 35 200e183 20:01 1182 18 30 TZ 159 
3

'
102 35 200C163 20:01 1182 18 30 TZ 160 



ocrOBFR 19tH GfAR COMPARISON STUDY (TASK_Cn 01) 64 
S1RIPr.D BASS (TAXON=30) AND HIlITE PERCII(1AXON"35) LrNGrll DATA 
r OR 3M BEAM 1 RAWL (GEAR= 18) ANll 6.214 IH GH-R 1 SE lRAHL (GEAR=50) 

OBS TAXON DAlE 11 HE SAMPlE GfAR RIV_MILE REGION LENGTH 

:\'11)3 35 200CI83 20:01 1182 18 30 TZ 160 
3'10'1 35 200CI83 20:01 1182 18 30 TZ 162 
3'105 35 200CT!l3 20:01 1182 18 30 TZ 16', 
3,,06 35 200(;183 20:01 1182 18 30 1Z 164 
3'107 35 200CT83 20:01 1182 18 30 TZ 165 
3,,08 35 200CT83 20:01 1182 18 30 TZ 166 
31109 35 200CI33 20:01 1182 13 30 TZ 166 
3'110 35 200CI83 20:01 1182 18 30 TZ 167 
31111 35 200CI83 20:01 1182 18 30 TZ 167 
3'112 35 200CI83 20:01 1182 18 30 TZ 168 
31113 35 200CI83 20:01 1182 18 30 TZ 168 
31111, 35 200CI83 2():0\ 1\82 18 30 TZ 168 
3"'5 35 200cr83 20:01 1 \82 18 30 TZ 169 
3'116 35 200CT83 20:01 1182 18 30 TZ 169 
3111 7 35 200CI83 20:01 1182 18 30 TZ 169 
31,,8 35 200C183 20:01 1182 18 30 TZ 170 
3" \9 35 200CI83 20:0\ 1182 18 30 TZ 170 
3420 35 200CI83 20:01 1182 18 30 TZ 172 
31,21 35 200CI83 20:01 1182 18 30 TZ 173 
3,,22 35 200CT83 20:01 1182 18 30 lZ 17" 
31,23 35 200C183 20:01 1182 18 30 TZ 17" 
31121, 35 200C183 20:01 1\82 18 30 lZ 175 
3/'25 35 200C183 20:01 1182 18 30 TZ 175 
3'126 35 200CI83 20:01 1182 18 30 1Z 176 
31127 35 200C183 20:01 1182 18 30 TZ 176 
31128 35 200CI83 20:01 1182 18 30 TZ 176 
31129 35 200CI83 20:0\ 1182 18 30 lZ 176 
3'130 35 200C183 20:01 1182 18 30 lZ 177 
3'1] 1 35 200C183 20:01 1182 18 30 lZ 178 
31132 35 200C183 20:01 1182 18 30 lZ 178 
3,,33 35 200CI83 20:01 1182 18 30 TZ 178 
3113" 35 200C183 20:01 1182 18 30 TZ 180 
31,35 35 200CI83 20:01 1182 18 30 1Z 180 
3/,36 35 200CT83 20:01 1182 18 30 TZ 180 
3,,37 35 200CI83 20:01 1182 18 30 1Z 180 
3,,38 35 200CI83 20:01 1182 18 30 lZ 181 
3,,39 35 200C183 20:01 1182 18 30 1Z 181 
3",,0 35 200CI83 20:01 1182 18 30 lZ 182 
3'1 /11 35 200CT83 20:01 1182 18 30 TZ 183 
3'1

"
2 35 200C183 20:01 1182 18 30 TZ 185 

3'1 /,3 35 200C183 20:01 1182 18 30 TZ 185 
3"1,,, 35 200CI83 20:01 1182 18 30 TZ 185 
3

'
, /,5 35 200C183 20:01 1182 18 30 lZ 185 

3'1
'
/0 35 200el83 2fJ:Ol 1182 18 30 TZ 186 

3'1
'
,7 35 200C183 20:01 1182 18 30 TZ 186 

311'18 35 200C183 20:01 1182 18 30 TZ 190 
3"'19 35 200CI83 20:01 1182 18 30 lZ 194 
3,,50 35 200C183 2fJ:Ol 1182 18 30 TZ 195 
3'151 35 200C183 20:01 1182 18 30 TZ 196 
3'152 35 200CT83 20:01 1182 18 30 TZ 201 
3/153 35 200C183 20:33 1183 18 30 lZ 168 
3'15!' 35 200CI83 20:33 1183 18 30 lZ 170 
3'155 35 200CT83 20:33 1183 18 30 lZ 176 
3 /,56 35 200C183 20:33 1183 18 30 TZ 177 



OC10BEIl 1983 GEAIl COI"PAHISON STUDY (TASK_CD 01) 65 
STRIPm BASS (IAXON==30) AND WillIE PEHCII(TAXON=35) LENGlIl DATA 
FOR 314 BEAI" I RAWL (GEAR= 18) AND 6.214 III GII-R I SE TRAWL (GEAR==50) 

OilS TAXON DATE TINE SANPLE GEAR H IV_'1I LE REGION LENGTH 

3"')7 35 200CI83 20:33 1183 18 30 TZ 180 
3"58 35 200CI83 20:33 1183 18 30 1Z 180 
3"59 35 200CI83 20:53 11 B'I 18 30 1Z 151, 
3,,60 35 200CI83 20:53 1181, 18 30 1Z 156 
31,61 35 200CT83 20:53 11 B'I 18 30 1Z 161 
31,62 35 200CI83 20:53 118'1 18 30 1Z 162 
3,,63 35 200C183 20:53 118

" 
18 30 1Z 169 

346'1 35 200CT83 20:53 11811 18 30 TZ 176 
3,,65 35 200C183 21: 21 1185 18 30 1Z 78 
31166 35 200CI83 21: 21 1185 18 30 TZ 84 
31,67 35 200C183 21: 21 1185 18 30 TZ 88 
3,,68 35 200C183 21: 21 1185 18 30 TZ 92 
3,,69 35 200C183 21: 21 1185 18 30 lZ 135 
31,70 35 200CI83 21: 21 1185 18 30 TZ 149 
31171 35 200C183 21: 21 1185 18 30 1Z 155 
31172 35 200C183 21: 21 1185 18 30 TZ 162 
3,,73 35 200C183 21 :21 1185 18 30 1Z 165 
31,7" 35 200CT83 21: 21 1185 18 30 1Z 166 
31175 35 200C183 21:21 1185 18 30 TZ 167 
3,,76 35 200CT83 21: 21 1185 18 30 IZ 170 
31,71 35 200CI83 21:21 1185 18 30 TZ 171, 

3'118 35 200CI83 21: 21 1185 18 30 1Z 191 
3,,79 35 200CI83 21: 31, 1186 18 29 1Z 11,0 
31'80 35 200CI83 21: 31, 1186 18 29 lZ 142 
31,81 35 200C183 21: 3'1 1186 18 29 TZ 11,3 
31'82 35 200C183 21: 31, 1186 18 29 lZ 1115 
3

"
83 35 200CI83 21: 311 1186 18 29 lZ 1,,5 

3
'
,8" 35 200C183 21: 31, 1186 18 29 TZ 1117 

3,,85 35 200CI83 21: 34 1186 18 29 TZ 11,9 
3"86 35 200C183 21: 31, 1186 18 29 1Z 149 
3'187 35 200CI83 21:34 1186 18 29 lZ 152 
3

"
88 35 200C183 21: 31, 1186 18 29 lZ 155 

31'89 35 200C183 21: 311 1186 18 29 TZ 155 
31'90 35 200CI83 21: 31, 1186 18 29 lZ 156 
31,91 35 200el83 21: 3" 1186 18 29 lZ 156 
3"92 35 200CI83 21: 31, 1186 18 29 lZ 157 
31'93 35 200el83 21: 31, 1186 18 29 IZ 160 
31'9" 35 200C183 21: 31, 1186 18 29 1Z 160 
3

"
95 35 200C183 21: 3" 1186 18 29 TZ 160 

31,96 35 200e183 21: 31, 1186 18 29 TZ 160 
3

"
97 35 200C183 21: 31, 1186 18 29 1Z 161 

31'98 35 2()OC183 21: 31, 1186 18 29 TZ 163 
3,,99 35 200C183 21: 3" 1186 18 29 1Z 161, 
3500 35 200CI83 21: 31, 1186 18 29 lZ 164 
3501 35 200CT83 21:34 1186 18 29 TZ 165 
3502 35 200C183 21: 31, 1186 18 29 1Z 165 
3503 35 200CT83 21: 311 1186 18 29 TZ 166 
3501, 35 200C183 21: 31, 1186 18 29 1Z 166 
3505 35 200CT83 21: 34 1186 18 29 1Z 167 
3506 35 200CI83 21: 31, 1186 18 29 lZ 167 
3507 35 200CI83 21: 31, 1186 18 29 lZ 168 
3508 35 200CT83 21: 31, 1186 18 29 TZ 169 
3509 35 200CI83 21: 311 1186 18 29 lZ 169 
3510 35 200eT83 21: 31, 1186 18 29 TZ 170 



OCIOBEn 1983 GEAR COMPARISON STUDY (TASK_CO 01) 66 
STRIPro BASS (TAXON=30) AND W"'IE PERGH(lAXON=35) LENGIH DATA 
FOR 3M BEAM TRAWL (GEAR=18) AND 6.2M IIIGH-RISE TRAWL (GEAR=50) 

0135 TAXON DAlE T 111E SA'-IPLE GEAR R 'V_,.,I LE REGION LENGTH 

3511 35 200C183 21: 311 1186 18 29 TZ 170 
3512 35 200CI83 21: 311 1186 18 29 TZ 170 
3513 35 200(;183 21: 31, 1186 18 29 rz 111 
3511' 35 200C183 21: 3

" 
1186 16 29 Tl III 

3515 35 200CT83 21: 31, 1186 18 29 1Z 172 
3516 35 200C183 21: 31, 1186 18 29 TZ 172 
3517 35 200C183 21: 31, 1186 18 29 TZ 174 
3518 35 200Cf83 21: 31, 1186 18 29 IZ 174 
3519 35 200CI83 21: 31, 1186 18 29 TZ 175 
3520 35 200CT83 21: 31, 1186 18 29 IZ 175 
3521 35 200CI63 21: 31, 1186 18 29 lZ 177 
3522 35 200C183 21: 31, 1186 18 29 Il 177 
3523 35 200C183 21: 31, 1186 18 29 TZ 178 
3521, 35 200C163 21: 31, 1186 18 29 lZ 180 
3525 35 200C183 21: 311 1186 18 29 TZ 180 
3526 35 200CI83 21: 31, 1186 18 29 lZ 182 
3527 35 200C183 21: 31, 1186 18 29 TZ 183 
3528 35 200CT83 21: 31, 1186 18 29 lZ 183 
3529 35 200CI83 21: 31, 1186 18 29 TZ 18" 
3530 35 200CI83 21: 31, 1186 18 29 TZ 18Li 
3531 35 200(;183 21: 311 1186 18 29 TZ 185 
3532 35 200CT83 21: 31, 1186 18 29 rz 186 
3533 35 200C183 21: 311 1186 18 29 TZ 190 
3531, 35 200CI83 21: 31, 1186 18 29 TZ 190 
3535 35 200C'83 21: 31, 1186 18 29 Il 191 
3536 35 200C183 21:34 1186 18 29 TZ 194 
3537 35 200Cr83 21: 34 1186 18 29 TZ 202 
3538 35 200C183 21: 58 1187 18 29 IZ 81 
3539 35 200CI83 21:58 1187 18 29 IZ 135 
35

'
H) 35 200CI83 21: 58 1187 18 29 lZ 1118 

35,,1 35 200C183 21: 58 1187 18 29 TZ 148 
35112 35 200GI83 21 :58 1187 18 29 lZ 150 
35,,3 35 200CI83 21: 58 1187 18 29 Tl 152 
35" " 35 200CI83 21: 58 1187 18 29 lZ 152 
35115 35 200G183 21: 58 1187 18 29 IZ 153 
35116 35 200CI83 21: 58 1187 18 29 IZ. 155 
35111 35 200CI83 21:58 1187 18 29 1Z 155 
35

'
/8 35 200C183 21:58 1187 18 29 TZ 155 

35119 35 200CI63 21:56 1161 16 29 lZ 157 
3550 35 200CI83 21: 56 1167 18 29 1Z 159 
3~)~j I 35 200CI83 21: 58 1181 16 29 TZ 160 
3552 35 200C183 21 :58 1187 18 29 TZ 160 
3553 35 200e183 21: 58 1187 18 29 IZ 160 
3551, 35 200C183 21: 56 1187 16 29 1Z 160 
3555 35 200GI83 21: 58 1181 18 29 lZ 162 
3556 35 200CI83 21: 56 1167 16 29 1Z 163 
3551 35 200el63 21 :58 1187 18 29 TZ 165 
3558 35 200C·'83 21: 58 1187 18 29 lZ 165 
3559 35 2{)OC183 21: 58 1167 18 29 1Z 166 
3560 35 200(;183 21: 58 1187 18 29 Tl 168 
3561 35 200C183 21: 58 1187 18 29 lZ 168 
3562 35 200cr83 21: 58 1'87 18 29 lZ 170 
3563 35 200CI83 21: 58 1187 18 29 TZ 170 
3561, 35 200CI83 21: 58 1187 18 29 1Z 170 



OCIOBER 1963 GEAR COMPARISON STUDY (TASK_CO 01) 67 
STRIPEO BASS (TAXON=30) AND WIIIIE PEHCIf(lAXON=35) tENGTII DATA 
FOR 311 OEAI1 T RAW!. (GEAH= 18) AN[) 6. 2M II I GII-R I SE TRAHt (GEAR=50) 

OOS TAXON DAlE T !I'IE SAMPLE GEAR RIV_'1ILE REGION LENGTll 

3565 35 2UOCT63 21:58 1187 18 29 1l 171 
3566 35 200CI83 21 :58 1187 18 29 rl 172 
3567 35 200C183 21: 58 1187 18 29 Tl 172 
3568 35 200CT83 21 :58 1187 18 29 1l 173 
3569 35 200CT83 21: 58 1187 18 29 Tl 174 
3570 35 200CT83 21:58 1187 18 29 1Z 175 
3571 35 200CT83 21 :58 1187 18 29 rz 175 
3572 35 200C183 21: 58 1187 18 29 TZ 176 
3573 35 200CI83 21: 58 1187 18 29 TZ 176 
35711 35 200C183 21: 58 1187 18 29 1Z 177 
3575 35 200C183 21: 58 1187 18 29 1Z 177 
3576 35 200Cr83 21: 58 1187 18 29 1Z 177 
3577 35 200CI83 21: 58 1187 18 29 1Z 178 
3578 35 200CT83 21: 58 1187 18 29 rz 178 
3579 35 200CI83 21: 58 1187 18 29 1Z 179 
3580 35 200CI83 21: 58 1187 18 29 1Z 180 
3581 35 200C183 21 :58 1187 18 29 1Z 180 
3582 35 200C183 21: 58 1187 18 29 1Z 180 
3583 35 200CT83 21: 58 1187 18 29 1Z 180 
35811 35 200C183 21 :58 1187 18 29 lZ 181 
3585 35 200CT83 21 ;58 1187 18 29 1Z 181 
3586 35 200CT83 21: 58 1187 18 29 rz 182 
3587 35 200C183 21: 58 1187 18 29 1Z 182 
3588 35 20nCI83 21: 58 1187 18 29 1Z 182 
3589 35 200C183 21 :58 1187 18 29 1Z 183 
3590 35 2()OC163 21 :56 1167 16 29 lZ 163 
3591 35 200CI83 21 :58 1167 18 29 1Z 183 
3592 35 200CT83 21: 56 1187 18 29 1Z 164 
3593 35 200C183 21 :58 1167 18 29 1l 185 
3594 35 200CT63 21: 58 1187 18 29 1Z 185 
3595 35 200CI83 21: 58 1187 18 29 fZ 185 
3596 35 200Cl63 21 :58 1187 18 29 lZ 186 
3597 35 200CI83 21: 58 1187 18 29 1Z 187 
3598 35 200CI83 21: 58 1187 18 29 1Z 188 
3599 35 200C183 21: 58 1187 18 29 1Z 188 
3600 35 200CI83 21: 58 1187 18 29 lZ 190 
3601 35 200CI83 21 :58 1187 18 29 1Z 190 
3602 35 200CT83 21: 58 1187 18 29 1Z 190 
3603 35 200CIB3 21: 58 1187 18 29 lZ 190 
36011 35 200C163 21: 58 1187 18 29 1Z 192 
3605 35 200CI83 21: 58 1187 18 29 1Z 196 
3606 35 200CT83 21: 58 1187 18 29 1Z 197 
3607 35 200C183 21: 58 1187 18 29 1Z 202 
3608 35 (JI,OC 163 21 :51 103 /1 50 27 1Z 150 
3609 35 01lOCI63 21: 51 10311 50 27 rz 153 
3610 35 O'IOC183 21: 51 10311 50 27 lZ 170 
3611 35 ()I10C163 21:51 103" 50 27 1Z 171 
3612 35 O'IOCI83 21: 51 103" 50 27 TZ 176 
3613 35 O'IOC 183 21:51 103'1 50 27 TZ 187 
36 II, 35 O'IOCI83 21: 51 103'1 50 27 IZ 188 
3615 35 O"OCI83 21: 51 1031, 50 27 TZ 189 
3616 35 ()IIOC f83 21: 51 103'1 50 27 1Z 191, 

3617 35 0',OC183 21: 51 1031, 50 27 rz 195 
3618 35 0'IOCT63 21:51 103" 50 27 1Z 20'l 



OC10BFR 1983 GEAR COMPARISON STUDY (TASK_CO 01) 68 
SIRIPEIl BASS (IAXON=30) AND WItITE PERCII( TAXON=35) LENGIII DATA 
FOR 3M BEAI1 TRAWL (GEAR=18) AND 6.2M IIIGU-RISE TRAWL (GEAR=50) 

OBS TAXON DATE TII1E SAI1PLE GEAR RIV_MILE REGION LENGlIl 

3619 35 01lOCI83 21:51 1031, 50 27 TZ 205 
3620 35 O"OC183 22:25 1035 50 27 lZ 173 
3621 35 O'IOC 183 22:25 1035 50 27 1Z 179 
3622 35 0l,ocr83 22:25 1035 50 27 lZ 180 
3623 35 0'IOC183 22:25 1035 50 27 1Z 183 
3621, 35 0l,ocr83 22:25 1035 50 27 T2 185 
3625 35 0110cr83 22:25 1035 50 27 lZ 189 
3626 35 01'OCT83 22:25 1035 50 27 lZ 190 
3627 35 O"OC183 22:25 1035 50 27 lZ 193 
3628 35 01'OC183 22:25 1035 50 27 lZ 195 
3629 35 OIIOC 183 22:25 1035 50 21 lZ 195 
3630 35 O"OCT83 22:25 1035 50 21 TZ 199 
3631 35 0110CT83 22:25 1035 50 21 lZ 200 
3632 35 0'IOC183 22:25 1035 50 21 lZ 200 
3633 35 0l,OCT83 22:25 1035 50 27 lZ 208 
36311 35 0',ocr83 23:00 1036 50 28 lZ 152 
3635 35 01lOCT83 23:00 1036 50 28 12 154 
3636 35 0110CI83 23:00 1036 50 28 lZ 155 
3637 35 0110cr83 23:00 1036 50 28 lZ 158 
3638 35 O'IOCT83 23:00 1036 50 28 TZ 165 
3639 35 ()IIOC 183 23:00 1036 50 28 lZ 168 
36'10 35 01lOCT83 23 :00 1036 50 28 lZ 171 
36111 35 0110CI83 23:00 1036 50 28 1Z 112 
36112 35 O'IOC183 23:00 1036 50 28 lZ 172 
36113 35 OIIOC 183 23:00 1036 50 28 lZ 112 
36"" 35 0'IOC183 23:00 1036 50 28 lZ 171, 
36115 35 0110GI83 23:00 1036 50 28 TZ 1711 
36,,6 35 0'IOCT83 23:00 1036 50 28 TZ 171J 
36117 35 01,OG183 23:00 1036 50 28 TZ 115 
36118 35 0'IOG183 23 :00 1036 50 28 1Z 175 
36119 35 0110CT83 23:00 1036 50 28 lZ 175 
3650 35 01,OC183 23:00 1036 50 28 TZ 178 
3651 35 0'IOC183 23:00 1036 50 28 lZ 178 
3652 35 O'IOCT83 23:00 1036 50 28 lZ 179 
3653 35 0"OC183 23:00 1036 50 28 lZ 182 
36511 35 0/IOCT83 23:00 1036 50 28 lZ 182 
3655 35 OI,ocr83 23:00 1036 50 28 lZ 18t, 
3656 35 0/locr83 23:00 1036 50 28 1Z 184 
3657 35 o/,oc T 83 23: 00 1036 50 28 lZ 185 
3658 35 O'IOCT83 23:00 1036 50 28 lZ 185 
3659 35 OIIOC I 83 23:00 1036 50 28 lZ 185 
3660 35 0110C183 23:00 1036 50 28 1Z 185 
3661 35 OI,OC 183 23:00 1036 50 28 IZ 185 
3662 35 OIIOC 183 23:00 1036 50 28 1Z 186 
3663 35 01lOCI83 23:00 1036 50 28 lZ 186 
3661, 35 0'IOCT83 23:00 1036 50 28 lZ 186 
3665 35 Ol'OCt83 23:00 1036 50 28 1Z 186 
3666 35 01'OC183 23:00 1036 50 28 lZ 181 
3667 35 01lOCI83 23:00 1036 50 28 TZ 189 
3668 35 0/IOG183 23 :00 1036 50 28 IZ 189 
3669 35 O',OCIlJ3 23:00 1036 50 2lJ 1Z 191 
3670 35 OIIOC 183 23:00 1036 50 28 TZ 192 
36"11 35 0/IOCT83 23:00 1036 50 28 1Z 196 
3672 35 0110CI83 23:00 1036 50 28 lZ 191 



OCIOBER 1983 GEAR COMPARISON STUDY (fASK_CD 01) 69 
STRIPED BASS PAXON==30) AND HittlE PEHCII(1AXON==35) LENGTIt DATA 
fOR 3M BEAM TRAWL (GEAR==18) AND 6.2M "'Glf-R'SE 1RAWL (GEAR==50) 

OI3S IAXON DAlE 1 fl4E SAI1PLE GEAR RIV_MILE REGION LENGTH 

3673 35 OI,OC 183 23:00 1036 50 28 1Z 200 
36711 35 040C183 23:00 1036 50 28 1Z 203 
3675 35 01lOCI83 23:00 1036 50 28 TZ 205 
3676 35 0/10CI83 23:00 1036 50 28 IZ 206 
3677 35 0/10CI83 23:00 1036 50 28 TZ 208 
3678 35 OI,OC 183 2/1:00 1037 50 28 IZ 152 
3679 . 35 0/10CT83 211:00 1037 50 28 TZ 153 
3680 35 01lOC183 24:00 1037 50 28 lZ 153 
3681 35 {)IIOC183 211:00 1037 50 28 TZ 15'1 
3682 35 O'IOCI83 2'1:00 1037 50 28 1Z 160 
3683 35 0110CI83 21':00 1037 50 28 1Z 164 
36811 35 0110C183 211:00 1037 50 28 TZ 165 
3685 35 O'IOCI83 24:00 1037 50 28 1Z 166 
3686 35 0110C183 211:00 1037 50 28 TZ 166 
3687 35 0110CI83 211:00 1037 50 28 TZ 167 
3688 35 0110CT83 211:00 1037 50 28 lZ 168 
3689 35 0110cr83 2/1:00 1037 50 28 lZ 168 
3690 35 01,OCT83 2'1:00 1037 50 28 TZ 171 
3691 35 OIIOC 183 2/1:00 1037 50 ·28 IZ 172 
3692 35 01'OC183 2'1;00 1037 50 28 TZ 175 
3693 35 01!(lC183 2'1:00 1037 50 28 1Z 177 
36911 35 0110C183 211:00 1037 50 28 lZ 177 
3695 35 0110CT83 24:00 1037 50 28 lZ 178 
3696 35 (I1,OC T 83 2/1:00 1037 50 28 1Z 180 
3697 35 0110CI83 21':00 1037 50 28 IZ 180 
3698 35 0110CI83 21/:00 1037 50 28 1Z 181 
3699 35 OI/OC 183 21,:00 1031 50 28 1Z 181 
3700 35 ()IIOCI83 21':00 1037 50 28 lZ 181 
3701 35 O',OCI83 211:00 1037 50 28 TZ 181 
3702 35 Qi lOGI83 211;00 1037 50 28 1Z 181 
3703 35 0110CI83 2,,:00 1037 50 28 lZ 182 
37011 35 O'IOGI83 211:00 1037 50 28 lZ 182 
3705 35 01,OC183 2 It:OO 1037 50 28 TZ 184 
3706 35 (l/IOCI83 2'1:00 1037 50 28 1Z 185 
3707 35 OIIOC 183 211 : 00 1037 50 28 1Z 186 
3708 35 0/IOG183 2'1:00 1037 50 28 TZ 186 
3709 35 (}I,OGr83 21,:00 1037 50 28 1Z 187 
3710 35 (lIIOCI83 211:00 1037 50 28 TZ 187 
3711 35 01/OC183 2/1:00 1037 50 28 1Z 187 
3712 35 ()1,OGT83 2/1 :00 1037 50 28 1Z 189 
3713 35 01/OCI83 21,:00 1037 50 28 TZ 193 
3714 35 (lIIOer83 21':00 1037 50 28 lZ 193 
3715 35 0110CI83 211:00 1031 50 28 1Z 195 
3716 35 01lOCI83 2/1:00 1037 50 28 lZ 195 
3717 35 0/10CI83 2/1: (10 1037 50 28 1Z 196 
3718 35 0110CI83 2/1: 00 1037 50 28 IZ 208 
3719 35 01,OC183 211:00 1037 50 28 TZ 227 
3720 35 050CI83 2:26 10110 50 29 1Z 137 
3721 35 050GI83 2:26 10110 50 29 1Z 1116 
3722 35 050GI83 2:26 10110 50 29 lZ 1117 
3723 35 050CI83 2:26 10'10 50 29 1Z 157 
37211 35 050C183 2:26 10

'
10 50 29 1Z 158 

3725 35 050CI83 2:26 10'10 50 29 lZ 158 
3726 35 050CI83 2:26 10110 50 29 1Z 159 



OCTOBER 1963 GEAR COMPARISON SlUDY (lASK_CO 01 I 70 
SIHIPEoD BASS (TAXON'-=30) ANI) WilliE PERCII(TAXON=35) UNGIII DATA 
FOR 3t~ BEAM IRAWL (GEAR"'16) AND 6.2M I"GII-RISE TRAWL (GEAR=50) 

OBS TAXON DAlE 1 "~E SAMPLE GEAR RIV_-'4ILE REGION LENGTII 

3127 35 050GI63 2:26 101'0 50 29 TZ 162 
3126 35 050CI63 2:26 10'10 50 29 IZ 166 
3729 35 050GI63 2:26 10,,0 50 29 TZ 171 
3BO 35 050CI63 2:26 11)'10 50 29 IZ 172 
3731 35 050C163 2:26 10'10 50 29 IZ 17'1 
3732 35 050Cl83 2:26 10,,0 50 29 TZ 178 
3133 35 050CT83 2:26 10'10 50 29 TZ 181 
37311 35 050CI83 2:26 10'10 50 29 IZ 182 
3735 35 050GT83 2:26 10'10 50 29 TZ 183 
3736 35 050G183 2:26 10'10 50 29 TZ 187 
3737 35 050CT83 2:26 10110 50 29 TZ 190 
3738 35 050(;163 2:26 10'10 50 29 TZ 191 
3739 35 050C183 2:26 10110 50 29 TZ 196 
371,0 35 050CI83 2:26 10'10 50 29 IZ 197 
3

0

]111 35 050GI83 2:26 10110 50 29 IZ 209 
37'12 35 050G183 3:01, 10'11 50 29 TZ 15" 
371,3 35 050CI83 3 :01, 10'11 50 29 IZ 170 
37

'
1" 35 050Cr83 3:011 10111 50 29 TZ 177 

37/15 35 050Cl83 3 :01, 101,1 50 29 IZ 181 
37/16 35 050GI83 3:0'1 10111 50 29 TZ 167 
37/17 35 050GI83 3:31 101,2 50 29 TZ 112 
37118 35 050CT83 3: 31 101'2 50 29 TZ 162 
37119 35 050G183 3: 31 10'12 50 29 IZ 163 
3750 35 050GI83 3: 31 10112 50 29 IZ 168 
3751 35 050G183 3: 31 10'12 50 29 TZ 171 
3752 35 050CT83 3: 31 101,2 50 29 IZ 176 
3753 35 050(;T63 3: 31 101'2 50 29 TZ 183 
3751, 35 050GI83 3: 31 10'12 50 29 TZ 205 
3755 35 060Cr83 19:21 101,3 50 25 IZ 163 
3156 35 060GIS3 19:21 10,,3 50 25 IZ 16'1 
3757 35 060GTS3 19:21 10,,3 50 25 IZ 170 
3158 35 o60GIS3 19: 21 1(1,,3 50 25 IZ 172 
3159 35 060CI63 19:21 10/13 50 25 TZ 172 
3760 35 060CI83 19:21 10'13 50 25 TZ 173 
3761 35 060CrS3 19:21 10/13 50 25 IZ 174 
3762 35 060GIS3 19:21 10113 50 25 TZ 174 
3763 35 060CI83 19:21 10113 50 25 TZ 176 
37611 35 060CTS3 19:21 10113 50 25 IZ 176 
3765 35 060GI63 19:21 lO'13 50 25 IZ 178 
3766 35 060Gr83 19:21 10"3 50 25 IZ 180 
3767 35 060CI63 19:21 10,,3 50 25 TZ 180 
3768 35 060(;183 19:21 10'13 50 25 IZ 187 
3769 35 060C183 19:21 10'13 50 25 TZ 190 
3770 35 060CI83 19:21 10,,3 50 25 TZ 194 
3111 35 060Cl63 19:21 1f)I,3 50 25 TZ 195 
3772 35 060GI83 19:21 10/13 50 25 IZ 198 
3713 35 060GI63 19:21 10'13 50 25 TZ 198 
31 ]/1 35 060CI63 19:21 10,,3 50 25 IZ 199 
3775 35 060GI83 19:21 10113 50 25 TZ 200 
3716 35 060G183 19:52 10'1" 50 27 TZ 145 
3777 35 060C183 19:52 10'111 50 27 lZ 150 
3778 35 060C183 19:52 10/111 50 27 IZ 150 
3779 35 060CI83 19:52 101,1, 50 27 IZ 153 
3780 35 060C183 19:52 10114 50 27 TZ 155 



OCIOBER 1983 GEAR COMPARISON SIUOY (TASK_CD 01) 71 
SIRIPED BASS (IAXON=30) ANI) ~II"H PEHCII(TAXON=35) LENG111 DATA 
FOR 3M BEAM IRAWL (GEAR=18) AND 6.2M IIIGIl-RISE TRAWL (GEAR=50) 

OBS fAXON DAlE TIME SAf.II'LE GEAR H IV_MI LE REGION LENGTH 

3781 35 060CT83 19:52 101111 50 27 TZ 155 
3182 35 060CI83 19:52 10111, 50 27 IZ 155 
3783 35 060CI83 19:52 lOlli, 50 27 TZ 155 
37B1t 35 060CI83 19:52 1{JI", 50 27 TZ 158 
3785 35 060CI83 19:52 10,,1, 50 27 TZ 158 
3766 35 060CI83 19:52 1 ()II II 50 27 TZ 158 
3787 35 060CI83 19:52 101,1, 50 27 TZ 160 
3788 35 060CT83 19:52 10"" 50 27 TZ 160 
3189 35 060CT83 19:52 J(JI,I, 50 27 TZ 160 
3"790 35 060CI83 19:52 10,,1, 50 27 TZ 160 
3791 35 060CI83 19:52 101,1, 50 27 TZ 163 
3792 35 060CI83 19:52 101", 50 27 TZ 163 
3793 35 060CI83 19:52 101,1, 50 27 TZ 161, 
379" 35 060CI83 19:52 lOlli, 50 27 1Z 161, 
3795 35 060C183 19:52 10,,1, 50 27 TZ 165 
3796 35 060CT83 19:52 101,1! 50 27 TZ 165 
3"797 35 060CI83 19:52 10"'1 50 27 TZ 165 
3798 35 060CI83 19:52 101,1, 50 27 TZ 165 
3799 35 060CI83 19:52 101,1, 50 27 TZ 165 
3800 35 060(;183 19:52 101", 50 27 1Z 165 
3801 35 060CI83 19:52 101,1, 50 27 TZ 165 
3802 35 060CI83 19:52 101", 50 27 lZ 165 
3803 35 060CI83 19:52 101,1, 50 27 lZ 165 
380" 35 060C183 19:52 101,1, 50 27 TZ 166 
3805 35 060C183 19:52 10" " 50 27 TZ 167 
3806 35 060C183 19:52 101,11 50 27 TZ 168 
3807 35 060CI83 19:52 10,,1, 50 27 TZ 168 
3808 35 060CI83 19:52 101,1, 50 27 rz 168 
3809 35 060C183 19:52 10,,1, 50 27 TZ 168 
3810 35 060el83 19:52 101,1, 50 27 1Z 170 
3811 35 060C183 19:52 101,1, 50 27 1Z 170 
3812 35 060CI83 19:52 101,1, 50 27 lZ 170 
3813 35 060CI83 19:52 10" " 50 27 lZ 170 
38 fI' 35 060CI83 19:52 10" " 50 27 lZ 170 
3815 35 060C183 19:52 10" " 50 27 lZ 172 
3816 35 060CI83 19:52 10

'
1'1 50 27 TZ 172 

3817 35 060CT83 19:52 101,1, 50 27 TZ 172 
3818 35 060CI83 19:52 101,11 50 27 lZ 173 
3819 35 060CI83 19:52 101,1, 50 27 lZ 173 
3820 35 060C183 19:52 101,1, 50 27 lZ 17 l , 

3821 35 060CT83 19:52 10111, 50 27 TZ 175 
3822 35 060C183 19:52 101,1, 50 21 lZ 175 
3823 35 060CT83 19:52 101,1, 50 27 lZ 175 
3821, 35 060CI83 19:52 10,,1, 50 27 lZ 175 
3825 35 060CI83 19:52 101,1, 50 27 IZ 175 
3826 35 060CI83 19:52 10"" 50 27 TZ 175 
3827 35 060CI83 19:52 101,1, 50 27 TZ 175 
3828 35 060CT83 19:52 101,1, 50 27 TZ 177 
3829 35 060C 183 19:52 10"'1 50 27 TZ 178 
3830 35 060CI83 19:52 101,1, 50 27 lZ 178 
3831 35 060CT83 19:52 101,1, 50 27 1Z 178 
3832 35 060e183 19:52 lOllI, 50 27 1Z 180 
3633 35 06oC183 19:52 10111, 50 27 TZ 180 
38311 35 060e183 19:52 lOllI, 50 27 TZ 180 



OCIOOrH 1983 GEAR COMPARISON STUDY (TASK_CD 01) 72. 
sm,,'[/) BASS (lIlXON=30) AND WlllfE PEflCII(TAXON=35) LENGJ" OAf A 
rOR 3M BEAM TRAWL (GEAR=18) AND 6.2M "IGII-RISE TRAWL (GEAR=50) 

005 TAXON DAlE TINE SAl1PLE GEAR RIV_f1ILE REGION LENGlil 

3835 35 060GJ83 19: 52 101,1, 50 2·7 TZ 180 
3836 35 060GI83 19:52 101,11 50 27 TZ 180 
3837 35 060GI83 19:52 101,1, 50 27 TZ 180 
3638 35 060CT83 19:52 101,11 50 27 TZ 180 
3839 35 060CI83 19:52 101,1, 50 27 1Z 180 
38

"
0 35 060C183 19:52 10,,1, 50 27 TZ 180 

38111 35 060GI83 19:52 1011'1 50 27 TZ 180 
38'12 35 060Gl83 19:52 101111 50 27 lZ 182 
3U

'
13 35 060CI83 19:52 1011'1 50 27 12: 182 

38111, 35 060CI83 19:52 101111 50 27 lZ 182 
36115 35 060C183 19:52 10'1'1 50 27 lZ 182 
38116 35 060GI83 19:52 101111 50 27 TZ 182 
38'17 35 060GT83 19:52 1011'1 50 27 lZ 182 
38118 35 060GI83 19:52 10"" 50 27 1Z 183 
38'19 35 060CI83 19:52 10'1" 50 27 lZ 183 
3850 35 060GI83 19:52 10111, 50 27 TZ 183 
3851 35 060G183 19:52 101,1, 50 27 rz 185 
3852 35 060C183 19:52 101111 50 27 lZ 185 
3853 35 060GI83 19:52 10'1 '1 50 27 lZ 185 
38511 35 060GI83 19:52 1(l'I'1 50 27 TZ 185 
3855 35 060CI83 19:52 lOllI, 50 27 lZ 185 
3856 35 060G183 19:52 10'1

" 
50 27 lZ 185 

3857 35 060GI83 19:52 101", 50 27 1Z 185 
3858 35 060C183 19:52 101,1, 50 27 TZ 185 
31359 35 060CI83 19:52 101,1, 50 27 lZ 185 
3860 35 060C183 19:52 101,1, 50 27 lZ 185 
3861 35 060CI83 19:52 10'1'1 50 27 lZ 187 
3862 35 060CI83 19:52 10"" 50 27 IZ 187 
3863 35 060G183 19:52 101,11 50 27 TZ 188 
386" 35 060CI83 19:52 10'11' 50 27 TZ 188 
3865 35 060Cl83 19:52 1011'1 50 27 lZ 188 
3866 35 060CI83 19:52 101,11 50 27 lZ 190 
3867 35 06oCI83 19:52 10'1'1 50 27 lZ 190 
3868 35 060GI83 19:52 101,11 50 27 lZ 190 
3869 35 060C183 19:52 10'1'1 50 27 lZ 190 
3870 35 060GI83 19:52 10"" 50 27 lZ 190 
3871 35 060C183 19:52 lOllI, 50 27 TZ 190 
3872 35 060CI83 19:52 1011'1 50 27 lZ 190 
3873 35 o60C183 19:52 101,11 50 27 TZ 190 
387" 35 060CI83 19:52 10"'1 50 27 lZ 190 
3875 35 060CI83 19:52 10,,1, 50 27 lZ 190 
3876 35 060C183 19:52 10'''' 50 27 lZ 190 
31377 35 060CI83 19:52 101111 50 27 TZ 192 
3878 35 060CI83 19:52 10'1" 50 27 lZ 192 
3879 35 060G183 19:52 10'1'1 50 27 lZ 192 
3880 35 060C183 19:52 lOllI, 50 27 TZ 192 
3881 35 060CT83 19:52 1 () III, 50 27 1Z 192 
3882 35 060CI83 19:52 10'1" 50 27 lZ 193 
3883 35 06oCI83 19:52 101,/, 50 27 TZ 195 
388'1 35 060GI83 19:52 10'1'1 50 27 lZ 195 
3885 35 060CI83 19:52 101", 50 27 lZ 195 
3886 35 060CI83 19:52 10'1

'
1 50 27 TZ 197 

3887 35 060CT83 19:52 10,,11 50 27 IZ 197 
3888 35 060CI83 19:52 lOllI, 50 27 1Z 197 



OCIOBER 1983 GE.AR CONI'AH I SON S I UOY (I ASK _CD 01 I 73 
Srn,I'EO BASS (lAXON~30) AND WllllE PERCII(TAXON=35) LEtlGTll DATA 
ron 311 BE.AM TRAWL (GEAR=181 AND 6.2M IlIGIHUSE TRAWL (GEAH=50) 

OAS 'AXON DATE 1 'ME SAMPLE GEAR HIV_MILE RE.GION LENGTH 

3889 35 060CI83 19:52 10,,1, 50 27 TZ 198 
3890 35 060CI83 19:52 1/)1", 50 27 TZ 198 
3891 35 060CT83 19:52 10"" 50 27 TZ 198 
3892 35 060CI83 19:52 10"" 50 27 TZ 200 
3893 35 060CI83 19:52 101,1, 50 27 TZ 203 
3891, 35 060CT83 19:52 10,,4 50 27 Tl 203 
3895 35 060CI83 20:22 10115 50 27 TZ 157 
3896 35 060C183 20:22 101'5 50 27 rz 157 
3897 35 060CI83 20:22 10,,5 50 27 TZ 160 
3898 35 060CI83 20:22 10"5 50 27 TZ 162 
3899 35 060CT83 20:22 10,,5 50 27 IZ 170 
3900 35 060Cl83 20:22 101,5 50 27 lZ 170 
3901 35 060C183 20:22 10

"
5 50 27 TZ 173 

3902 35 060C183 20:22 101,5 50 27 TZ 173 
3903 35 060C183 20:22 10"5 50 27 IZ 173 
3901, 35 060CT83 20:22 10"5 50 27 TZ 176 
3905 35 060CT83 20:22 10"5 50 27 TZ 177 
3906 35 060CT83 20:22 10"5 50 27 TZ 178 
3907 35 060Cr83 20:22 10/,5 50 27 rz 180 
3908 35 o60e183 20:22 10"5 50 27 IZ 180 
3909 35 n60GI83 20:22 101'5 50 27 TZ 180 
3910 35 060GI83 20:22 10,,5 50 27 rz 182 
3911 35 060cr83 20:22 10'15 50 27 TZ 183 
3912 35 060G183 20:22 10'15 50 27 TZ 187 
3913 35 060GT83 20:22 10'15 50 27 TZ 190 
39 II, 35 060CT83 20:22 10"5 50 27 TZ 192 
3915 35 060CI83 20:22 10"5 50 27 TZ 192 
3916 35 060CI83 20:22 10,,5 50 27 IZ 193 
3917 . 35 060CI83 20:22 101'5 50 27 IZ 193 
3918 35 060e'83 20:22 10/,5 50 27 TZ 195 
3919 35 060C183 20:22 10,,5 50 27 TZ 200 
3920 35 (l60C183 20:22 10"5 50 27 TZ 200 
3921 35 060GI83 2/):22 1/)1,5 50 27 IZ 203 
3922 35 060el83 20:22 101'5 50 27 IZ 220 
3923 35 060GI83 20:38 10,,6 50 27 TZ 153 
392" 35 060el83 20:38 10,,6 50 27 IZ 157 
3925 35 060Cl83 20:38 101,6 50 27 TZ 163 
3926 35 060Cl83 20:38 10,,6 50 27 IZ 163 
3927 35 060CI83 20:38 101,6 50 27 TZ 163 
392H 35 060el83 20:38 101,6 50 27 IZ 169 
3929 35 060CT83 20:38 101,6 50 27 IZ 170 
3930 35 060CI83 20: 38 101,6 50 27 IZ 172 
3931 35 060Cl83 20: 38 101,6 50 27 lZ 1711 
3932 35 060el83 20:38 HJI,6 50 27 TZ 177 
3933 35 060GI83 20:38 10,,6 50 27 IZ 177 
393 1, 35 060CI83 20:38 101,6 50 27 TZ 180 
3935 35 060CI83 20:38 101,6 50 27 IZ 181 
3936 35 060CI83 20:38 101,6 50 27 TZ 182 
3937 35 060(;183 20:38 10,,6 50 27 lZ 181, 

3938 35 060CT83 20:38 101,6 50 27 lZ 186 
3939 35 060CI83 20:38 101,6 50 27 IZ 186 
39,,0 35 060C183 20:38 10,,6 50 27 TZ 187 
391, I 35 060CI83 ·20: 38 101,6 50 27 lZ 201 
39

"
2 35 060C183 21: 21 10,,7 50 28 IZ 165 



OCIOI3E1~ 1983 GEAR COMPARISON STUDY (TASK_CO 01) 71f 
STRIP[D BASS (lAXON=30) AND WIIITE PERCII(TAXON=35) LENGTII DATA 
rOR 3~1 BEAM TRAWL (GEAR=18) AND 6.2M 111GB-RISE TRAWL (GEAR=50) 

OBS TAXON DAlE TIME SANPLE GEAR RIV_t4ILE REGION UNGTII 

39113 35 060CI83 21:21 10117 50 28 TZ 168 
39 /1/1 35 060CI83 21: 21 10/17 50 28 TZ 177 
39115 35 060CI83 21 :21 10/17 50 28 TZ 180 
39116 35 060CI83 21 :21 10117 50 28 TZ 183 
39 /17 35 060CT83 21: 21 10/17 50 28 TZ 18/1 
39118 35 060cr83 21 :21 10117 50 28 IZ 184 
39 /19 35 060CI83 21 :21 10117 50 28 TZ 187 
3950 35 060CI83 21 :21 10117 50 28 lZ 187 
3951 35 060CI83 21 :21 10117 50 28 TZ 191 
3952 35 060CT83 21:21 10117 50 28 lZ 200 
3953 35 060GI83 21 :21 lOll 7 50 28 TZ 203 
39511 35 060CT83 21:39 10 /18 50 28 TZ 150 
3955 35 060GI83 21: 39 10118 50 28 lZ 170 
3956 35 060C183 21: 39 10118 50 28 1Z 177 
3957 35 060CI83 21:39 10118 50 28 TZ 180 
3958 35 060CI83 21: 39 10118 50 28 TZ 180 
3959 35 060CI83 21:39 10118 50 28 TZ 183 
3960 35 060C183 21: 39 10/18 50 28 lZ 185 
3961 35 060C"183 21:39 10/18 50 28 TZ 185 
3962 35 060C183 21: 39 10/18 50 28 TZ 195 
3963 35 060CT83 22:23 10/19 50 29 TZ 164 
39611 35 060CI83 22:23 10/19 50 29 TZ 16'1 
3965 35 060CT83 22:23 10119 50 29 TZ 176 
3966 35 060CI83 22:23 10/19 50 29 TZ 180 
3967 35 060CI83 22:23 10119 50 29 TZ 180 
3968 35 060GI83 22:23 10/19 50 29 TZ 181 
3969 35 060CI83 22:23 10119 50 29 TZ 183 
3970 35 060C183 22:23 10119 50 29 TZ 1811 
3971 35 060G183 22:23 10119 50 29 TZ 187 
3972 35 060C183 22:23 10 /19 50 29 lZ 188 
3973 35 060G183 22:23 1049 50 29 lZ 190 
39711 35 060CI83 22:23 10119 50 29 TZ 190 
3975 35 060C183 22:23 lOII9 50 29 TZ 191 
3976 35 060ct83 22:23 10119 50 29 lZ 192 
3977 35 060CI83 22:23 10119 50 29 lZ 200 
3978 35 060Cl83 22:116 1050 50 29 TZ 148 
3979 35 060CI83 22:116 1050 50 29 lZ 1119 
3980 35 060GT83 22:116 1050 50 29 lZ 162 
3981 35 060CI83 22:116 1050 50 29 TZ 162 
3982 35 060G183 22:116 1050 50 29 lZ 165 
3983 35 060C183 22:116 1050 50 29 lZ 17 It 
39811 35 060GI83 22:116 1050 50 29 TZ 175 
3985 35 060C183 22: 116 1050 50 29 TZ 177 
3986 35 060CI83 22:116 1050 50 29 1Z 177 
3987 35 060CI83 22: 116 1050 50 29 TZ 178 
3988 35 060CI83 22:% 1050 50 29 TZ 178 
3989 35 060C;I83 22: 116 1050 50 29 lZ 180 
3990 35 060CI83 22:'16 1050 50 29 lZ 181 
3991 35 060CI83 22:116 1050 50 29 lZ 186 
3992 35 060CT83 22: '16 1050 50 29 TZ 189 
3993 35 060C183 22:'16 1050 50 29 IZ 190 
399'1 35 060CT83 22:116 1050 50 29 TZ 191 
3995 35 060C183 22: '16 1050 50 29 lZ 191 
3996 35 060CI83 22: 116 1050 50 29 TZ 191 



OClOl3[H 1963 GfAR CONI'AHISON STUDY (TASk_CD 01) 75 
SffllPU) BASS (IAXON-=30) ANI) HIIIIE I'ERCIt(TAXON=35) LENGTII DATA 
FOR 3M I3lNI T HAWL (GEAR= 16) AND 6. 2M It I GII-H I SE I RAWL (GEAH=50) 

OilS TAXON DAlE "HE SAMPLE GEAR RIV_NILE REGION LENGTII 

3997 35 060CI83 22:1,6 1050 50 29 IZ 191 
3998 35 060CI83 22: 1,6 1050 50 29 IZ 192 
3999 35 060C/83 22:',6 1050 50 29 IZ 195 
,,000 35 060CI83 22:1,6 1050 50 29 IZ 195 
"001 35 060CI83 22:/,6 1050 50 29 IZ 196 
11002 35 060C183 22:1,6 1050 50 29 TZ 199 
11003 35 060Cl83 22:,,6 1050 50 29 IZ 208 
111)01, 35 060CT83 22:1,6 1050 50 29 TZ 209 
'1005 35 060CJ83 22:,,6 1050 50 29 TZ 213 
"006 35 060CT83 22: 1,6 1050 50 29 TZ 211, 
',007 35 060CI83 23: 10 1051 50 29 IZ 162 
"008 35 060GI83 23: 10 1051 50 29 TZ 164 
11009 35 060CI83 23: 10 1051 50 29 IZ 172 
,,010 35 060CI83 23: 10 1051 50 29 JZ 172 
"OIl 35 060C183 23: 10 1051 50 29 IZ 175 
"012 35 060CJ83 23:10 1051 50 29 IZ 182 
"I) 13 35 060CI83 23: 10 1051 50 29 IZ 182 ,,011, 35 060C183 23: 10 1051 50 29 IZ 182 
IHJl5 35 060CI83 23: 10 1051 50 29 TZ 183 
,,016 35 060CT83 23: 10 105t 50 29 JZ 186 
,,017 35 060CI83 23: 10 1051 50 29 TZ 188 
1'018 35 060CI83 23: 10 1051 50 29 TZ 189 
11019 35 060C183 23: 10 1051 50 29 TZ 190 
11020 35 060CI83 23: 10 1051 50 29 JZ 190 
"021 35 060CI83 23: 10 1051 50 29 IZ 190 
11022 35 060C183 23: 10 1051 50 29 lZ 192 
"023 35 060C183 23: 10 1051 50 29 TZ 192 
1,021, 35 060CI83 23:10 1051 50 29 IZ 192 
'11)25 35 060CT83 23: 10 1051 50 29 TZ 193 
',026 35 060CI83 23: 10 1051 50 29 IZ 195 
,,027 35 060CI83 23: 10 1051 50 29 IZ 199 
'1028 35 060CI83 23: 10 1051 50 29 IZ 200 
'1029 35 060CI83 23: 1'2 1052 50 29 TZ 168 
,,030 35 060CI83 23: 112 1052 50 29 IZ 176 
11031 35 060GI83 23: l'2 1052 50 29 IZ 117 
,,032 35 060C183 23: 112 1052 50 29 TZ 181 
,,033 35 060GI83 23:

"
2 1052 50 29 lZ 181 

"03" 35 060CT83 23: 1,2 1052 50 29 IZ 186 
11113 5 35 060CI83 23: "2 1052 50 29 TZ 192 
"036 35 060CI83 23: 1,2 1052 50 29 TZ 200 
'1113 7 35 060C183 23: "2 1052 50 29 TZ 210 
11038 35 070C183 1 :22 1055 50 30 IZ 148 
'1039 35 070C183 1: 22 1055 50 30 1Z 151, 
"01,0 35 OlOC183 1:22 1055 50 30 rz 160 
110,,1 35 070CI83 1: 22 1055 50 30 TZ 160 
'1f.l1,2 35 070C183 1: 22 1055 50 30 TZ 162 
'101'3 35 070CI83 1: 22 1055 50 30 TZ 163 
11f)1111 35 010CT83 1: 22 1055 50 30 TZ 165 
"0"5 35 070C183 1: 22 1055 50 30 IZ 167 
11(1,,6 35 070CT83 1:22 1055 50 30 IZ 167 
l'OL,7 35 070CI83 1: 22 1055 50 30 TZ 167 
1101,8 35 070CT83 1 :22 1055 50 30 TZ 167 
110'-19 35 070CI83 1: 22 1055 50 30 IZ 168 
,,050 35 070C183 1:22 1055 50 30 IZ 168 



OCIOBER 19B3 GEAR COMPARISON STUDY (TASK_CD 01) 16 
S I HI PEO BASS (I AXON'" 30 I AND HIiITE PEHCII( T AXON= 35) '-ENG I" DA fA 
FOH 3M OEAM IRAWL (GEAR=18) AND 6.2M HIGH-RISE TRAHL (GEAR=50) 

OOS I AXON DATE TIME SAMPLE GEAR RIV_MILE REGION UNG TIl 

"051 35 07ocr83 1: 22 1055 50 30 TZ 168 
"052 35 070CI83 1 :22 1055 50 30 TZ 168 
"053 35 070G183 1:22 1055 50 30 TZ 169 
"05

" 
35 070CT83 1 :22 1055 50 30 TZ 171 

,,055 35 070CI83 1 :22 1055 50 30 TZ 171 
11056 35 070GI83 1: 22 1055 50 30 TZ 171 
,,057 35 070CT83 1: 22 1055 50 30 TZ 172 
,,058 35 070C183 1:22 1055 50 30 lZ 173 
11059 35 070C183 1 :22 1055 50 30 lZ 173 
"060 35 070GI83 1: 22 1055 50 30 lZ 174 
1,061 35 070GI83 1 :22 1055 50 30 TZ 175 
,,062 35 070CI83 1: 22 1055 50 30 TZ 175 
11063 35 070C183 1:22 1055 50 30 TZ 175 
,,0611 35 070C183 1 :22 1055 50 30 lZ 180 
11065 35 0"{0CI83 1: 22 1055 50 30 lZ 180 
11066 35 070C183 1: 22 1055 50 30 TZ 181 
1'061 35 01OG183 1 :22 1055 50 30 rz 181 
"068 35 070GI83 1: 22 1055 50 30 TZ 182 
'1069 35 070er83 1: 22 1055 50 30 TZ 182 
11070 35 010CI83 1 :22 1055 50 30 TZ 182 
11071 35 OlOC183 1:22 1055 50 30 TZ 181, 
11072 35 070cr83 1:22 1055 50 30 TZ 184 
"073 35 070CT83 1 :22 1055 50 30 lZ 185 
1107

" 
35 070CI83 1: 22 1055 50 30 TZ 187 

"075 35 070CI83 1: 22 1055 50 30 TZ 187 
"076 35 070CI83 1: 22 1055 50 30 TZ 188 
,,077 35 070C183 1 :22 1055 50 30 TZ 189 
,,078 35 OlOCI83 1: 22 1055 50 30 lZ 189 
11079 35 070CI83 1:22 1055 50 30 TZ 190 
"080 35 070GI83 1: 22 1055 50 30 lZ 190 
'lOBI 35 070el83 1: 22 lOSS 50 30 lZ 190 
,,082 35 070CIBJ 1 :22 1055 50 30 TZ 193 
11083 35 070CI83 1 :22 1055 50 30 TZ 191, 
1108

" 
35 010CI83 1:22 1055 50 30 TZ 19 /, 

11085 35 070(;183 1: 22 1055 50 30 TZ 194 
,,086 35 010(;183 1: 22 1055 50 30 TZ 195 
'1081 35 070CI83 1: 22 1055 50 30 TZ 195 
"068 35 070GI83 1: 22 1055 50 30 TZ 195 
11089 35 0lOCI83 1:22 1055 50 30 lZ 195 
11090 35 070CIB3 1 :22 1055 50 30 TZ 195 
/'09 I 35 070Cl83 1 :22 1055 50 30 1Z 195 
11092 35 070CI83 1:22 1055 50 30 TZ 195 
"093 35 070Cf83 1: 22 1055 50 30 TZ 196 
1109

" 
35 070CI83 1: 22 1055 50 30 TZ 196 

11095 35 070CI83 1 :22 1055 50 30 TZ 199 
"096 35 Olocr83 I: 22 1055 50 30 TZ 199 
11097 35 070CI83 1 :22 1055 50 30 lZ 201 
"098 35 070C183 1 :22 1055 50 30 1Z 202 
,,099 35 070CI83 1 :22 1055 50 30 1Z 204 
"'00 35 OlOCI83 1 :22 1055 50 30 1Z 20 /1 
,,1 () 1 35 070G183 1: 22 1055 50 30 TZ 204 
,,102 35 070C183 1: 22 1055 50 30 1Z 205 
"103 35 010CI83 2:01 1056 50 30 TZ 90 
,,10" 35 070C183 2:01 10% 50 30 IZ 125 



OCIOOER 1983 GEAR C0I11'ARISON STUDY (lASK_CD 01) 77 
SlHlrEO BASS (1IIXON=30) AND WI/ITE PERCII(TAXON=35) LENGTH DATA 
FOR 311 OEAM fRAWL (GEAR=18) AND 6.211 IHGU-RISE TRAWL (GEAR=50) 

005 fAXON OA1£ TIME SAMPLE GEAR RIV_-'1ILE REGION LENGTH 

"105 35 070C183 2:01 1056 50 30 lZ 150 
"106 35 070Cl83 2:01 1056 50 30 IZ 151 
,,107 35 070CI83 2:01 1056 50 30 IZ 153 
,,106 35 070CI83 2:01 1056 50 30 1Z 157 
"'09 35 070(;183 2:01 1056 50 30 lZ 157 
,,110 35 010GI83 2:01 1056 50 30 lZ 158 
"111 35 010Cl83 2:01 1056 50 30 lZ 158 
11112 35 070Cl83 2:01 1056 50 30 lZ 160 
,,113 35 070CI83 2:01 1056 50 30 1Z 162 I, 1 lit 35 070CI83 2:01 1056 50 30 lZ 162 
11115 35 070CI83 2:01 1056 50 30 lZ 163 
,,116 35 070C183 2:01 1056 50 30 lZ 163 
,,117 35 070CI63 2:01 1056 50 30 TZ 163 
11118 35 070CI63 2:01 1056 50 30 lZ 165 
,,119 35 070G183 2:01 1056 50 30 lZ 167 
,,120 35 070C163 2:01 1056 50 30 TZ 167 
"121 35 070CI83 2:01 1056 50 30 1Z 167 
11122 35 070C163 2:01 1056 50 30 lZ 166 
,,123 35 070Cl83 2:01 1056 50 30 TZ 170 
"121, 35 070CI63 2:01 1056 50 30 TZ 170 
11125 35 070C/83 2:01 1056 50 30 1Z 170 
"126 35 0700183 2:01 1056 50 30 lZ 170 
11127 35 070CI63 2:01 1056 50 30 lZ 171 
11128 35 070C183 2:01 1056 50 30 TZ 171 
11129 35 070C183 2:01 1056 50 30 lZ 171 
11130 35 070CT83 2:01 1056 50 30 lZ 1 71 
11131 35 070CT83 2:01 1056 50 30 lZ 172 
',132 35 070CT83 2:01 1056 50 30 lZ 172 
11133 35 070Cl83 2:01 1056 50 30 lZ 172 
",31, 35 070CI83 2:01 1056 50 30 lZ 172 
"135 35 070C183 2:01 1056 50 30 lZ 172 
11136 35 070C183 2:01 1056 50 30 1Z 173 
11137 35 070CI63 2:01 1056 50 30 1Z 173 
11136 35 070C183 2:01 1056 50 30 TZ 173 
',139 35 070C183 2:01 1056 50 30 1Z 171, 

/11/10 35 070CI63 2:01 1056 50 30 1Z 171, 
,,1111 35 070CI83 2:01 1056 50 30 TZ 175 
1,, /12 35 070Cl63 2:01 1056 50 30 1Z 175 
111113 35 070C163 2:01 1056 50 30 TZ 175 
"11, ,, 35 070CI83 2:01 1056 50 30 1Z 176 
II illS 35 070CI83 2:01 1056 50 30 TZ 177 
111 1,6 35 070CI63 2:01 1056 50 30 lZ 177 
1/ JIll 35 01OCI83 2:01 1056 50 30 TZ 177 
1111'8 35 070CT63 2:01 1056 50 30 lZ 177 
1111/9 35 070C183 2:01 1056 50 30 lZ 177 
,,150 35 070CI83 2:01 1056 50 30 TZ 177 
,,151 35 070C183 2:01 1056 50 30 lZ 178 
"152 35 070C183 2:01 1056 50 30 lZ 178 
11153 35 070C183 2:01 1056 50 30 TZ 178 
1115/, 35 070CI83 2:01 1056 50 30 TZ 118 
11155. 35 070CI83 2:01 1056 50 30 1Z 179 
11156 35 070C183 2:01 1056 50 30 lZ 180 
11157 35 OTOCl83 2:01 1056 50 30 TZ 180 
/1158 35 070C183 2:01 1056 50 30 1Z 180 



OCtOBER 1983 GrAR COl·1PAR 1 SON STUDY (TASK_CD (1) 78 
STRIPED BASS (TAXON=:30) AND WlllrE PEHCIlPAXON=:35) LENGTII DAtA 
rOR 31~ BEAM TRAWL (GEAR= 18) AND 6. 21~ III GII-R I SE TRAHL (GEAR=:50) 

OI3S TAXON DArE T 114E SAMPLE GEAR RIV_MILE REGION LENGHI 

,,159 35 070CT83 2:01 1056 50 30 TZ 181 
It 160 35 070CI83 2:01 1056 50 30 TZ 181 
"'61 35 070C183 2:01 1056 50 30 lZ 181 
4162 35 070CI83 2:01 1056 50 30 TZ 182 
"163 35 070CT83 2:01 1056 50 30 TZ 182 
,,161, 35 070CI83 2:01 1056 50 30 TZ 183 
,,'65 35 070CI83 2:01 1056 50 30 TZ 183 
"166 35 070CI83 2:01 1056 50 30 TZ 183 
"167 35 070CI83 2:01 1056 50 30 TZ 183 
"168 35 070CI83 2:01 1056 50 30 TZ 183 
"169 35 070C183 2:01 1056 50 30 TZ 184 
"170 35 070C 183 2:01 1056 50 30 TZ 185 
",71 35 070CI83 2:01 1056 50 30 TZ 185 
",72 35 070CI83 2:01 1056 50 30 lZ 185 
",73 35 070C183 2:01 1056 50 30 TZ 185 
,,1 7" 35 070C183 2:01 1056 50 30 TZ 185 
,,175 35 070CI83 2:01 1056 50 30 TZ 185 
"176 35 070CI83 2:01 1056 50 30 TZ 185 
,,177 35 070C183 2:01 1056 50 30 TZ 185 
,,118 35 070CI83 2:01 1056 50 30 rz 186 
11179 35 070CI83 2:01 1056 50 30 TZ 187 
,,180 35 070CI83 2:01 1056 50 30 TZ 187 
,,181 35 070CI83 2:01 1056 50 30 TZ 187 
"182 35 070CI83 2:01 1056 50 30 TZ 187 
"183 35 070CI83 2:01 1056 50 30 IZ 188 
11181, 35 070CI83 2:01 1056 50 30 TZ 188 
"185 35 070CI83 2:01 1056 50 30 lZ 188 
"186 35 070CT83 2:01 1056 50 30 TZ 188 
"187 35 070el83 2:01 1056 50 30 TZ 190 
"188 35 070CI83 2:01 1056 50 30 TZ 190 
"'89 35 010CI83 2:01 1056 50 30 TZ 190 
11190 35 070C183 2:01 1056 50 30 TZ 190 
11191 35 070C183 2:01 1056 50 30 TZ 191 
11192 35 070CI83 2:01 1056 50 30 IZ 191 
,,193 35 070CI83 2:01 1056 50 30 TZ 192 
111911 35 070CI83 2:01 1056 50 30 TZ 193 
11195 35 010GI83 2:01 1056 50 30 TZ 193 
"'96 35 070CI83 2:01 1056 50 30 lZ 195 
"197 35 070Cl83 2:01 1056 50 30 TZ 195 
"198 35 070CI83 2:01 1056 50 30 IZ 200 
,,199 35 070CI83 2:01 1056 50 30 TZ 200 
11200 35 070CI83 2:01 1056 50 30 TZ 200 
,,201 35 070Cf83 2:01 1056 50 30 TZ 202 
11202 35 070C183 2:01 1056 50 30 TZ 205 
'12IJ3 35 OlOCl83 2:01 1056 50 30 TZ 205 
,,20'1 35 070CI83 2:01 1056 50 30 TZ 205 
,,205 35 070CI83 2:01 1056 50 30 lZ 206 
1,206 35 OTOCl83 .\ 2:01 1056 50 30 TZ 208 
'1207 35 070CI83 2:01 1056 50 30 TZ 208 
,,208 35 170C183 20:29 2 50 38 CIl 112 
"209 35 170C183 20:29 2 50 38 Cit 116 
1121 (l 35 110CI83 20:29 2 50 38 ell 119 
'1211 35 170CI83 20:29 2 50 38 Cit 122 
'1212 35 nOCl83 20:29 2 50 38 CH 1211 



OC"IOBEH 1983 GEAR COHI'ARISON STUDY (fASK_CO 01) 79 
SHUPEO BASS (IAXON=30) AND WlflrE PEHGII(TAXON=35) UNGIII DATA 
FOR 3M BEAM lRAWL (GEAR=18) AND 6.2M IIIGII-RISE TRAWL (GEAR=50) 

OBS fAXON DArE TIME SAMPl.E GEAR RIV_~IIl.E REGION l.ENGTIl 

11213 35 170cr63 20:29 2 50 38 Gil 125 
112111 35 noel83 20:29 2 50 38 CU 128 
11215 35 170eT83 20:29 2 50 38 Gil 128 
11216 35 170el83 20:29 2 50 38 Gil 132 
11217 35 170el83 20:29 2 50 38 Gil 135 
11218 35 170CI83 20:29 2 50 38 GIf 135 
11219 35 170Gl83 20:29 2 50 38 Gil 135 
11220 35 IlOGIB3 20:29 2 50 38 Gil 136 
11221 35 170GI83 20:29 2 50 38 Gil 136 
11222 35 170GIB3 20:29 2 50 38 CIf 136 
11223 35 170C 183 20:29 2 50 38 Gil 131 
112211 35 nOGI83 20:29 2 50 38 CII 131 
11225 35 170C183 20:29 2 50 38 CIf 138 
11226 35 170C183 20:29 2 50 38 CII 138 
11221 35 170G1B3 20:29 2 50 38 CII 138 
11228 35 170CI83 20:29 2 50 38 Gil 139 
11229 35 110GI83 20:29 2 50 38 ell 140 
'1230 35 170CI83 20:29 2 50 38 CII 1110 
11231 35 170GT83 20:29 2 50 38 Gil 1111 
11232 35 170CI83 20:29 2 50 38 CIf 1111 
'1233 35 170G183 20:29 2 50 38 CIf 1112 
112311 35 170GI83 20:29 2 50 38 Gil 1113 
11235 35 170G 183 20:29 2 50 38 CII 1114 
11236 35 170CIB3 " 20:29 2 50 38 GIf IllS 
11237 35 170GI83 20:29 2 50 38 CII 1115 
'1238 35 170CI83 20:29 2 50 38 GIf 145 
'1239 35 170C 183 20:29 2 50 38 CII 1115 
112110 35 170CI83 20:29 2 50 38 Gil 1115 
11211 I 35 IlOCI83 20:29 2 50 38 CIf 1115 
112/12 35 170C183 20:29 2 50 38 CIf 1116 
II?II3 35 170CI83 20:29 2 50 38 CIl 1116 
'1211'1 35 170C183 20:29 2 50 38 Cil 1116 
II;~II5 35 170C183 20:29 2 50 38 CIf 1116 
1121/6 35 170CIB3 20:29 2 50 38 CII 1116 
'12'17 35 170CI83 20:29 2 50 38 Gil 1116 
112118 35 170GI83 20:29 2 50 38 Gil 147 
,,21'9 35 170C183 20:29 2 50 38 CII 1117 
11250 35 170CT83 20:29 2 50 38 Gil 1117 
11251 35 170C183 20:29 2 50 38 CII 1111 
11252 35 170C183 20:29 2 50 38 Gil 1117 
11253 35 170er83 20:29 2 50 38 Gil 11/1 
112511 35 170CI83 20:29 2 50 38 Cit 1117 
11255 35 170Cl83 20:29 2 50 38 Cit 1117 
11256 35 170G183 20:29 2 50 38 ell 1117 
11257 35 170CI83 20:29 2 50 38 Gil JIll 
11258 35 110CI83 20:29 2 50 38 CII 1117 
11259 35 170C183 20:29 2 50 38 Cit 1118 
1,260 35 170CI83 20:29 2 50 38 CII 1118 
11261 35 170CI83 20:29 2 50 38 CII 1118 
'1262 35 170C183 20:29 2 50 38 Cit 1118 
11263 35 170CI83 20:29 2 50 38 Cit 1118 
1126/1 35 170C Til 3 20:29 2 50 38 ell lli8 
11265 35 170C183 20:29 2 50 38 CII 1118 
11266 35 170CI83 20:29 2 50 38 Gil 148 



OCIOBER 1983 GEAR COMPARISON STUDY (TASK_Cn aT) 80 
STRIPED BASS (TAXON"30) AND WlillE PEHCII(TAXON=35) UNCTII DATA 
fOH 3M BEAN IRAWL (GEAIl=18) AND 6.2M IIIGIl-BISE TRAWL (CEAR=50) 

OBS TAXON DArE T 1I1E SAl1PLE GEAR IlIV_NILE REGION LENCTll 

'1267 35 170CT83 20:29 2 50 38 CII 1119 
q268 35 170CI83 20:29 2 50 38 Cil 1119 
11269 35 170Cl83 20:29 2 50 38 CII Il19 
11270 35 170e183 20:29 2 50 38 CII 150 
11271 35 Hoel83 20:29 2 50 38 CII 150 
'1272 35 170C183 20:29 2 50 38 CII 150 
'1273 35 170CT83 20:29 2 50 38 CII 150 
'12711 35 Hoel83 20:29 2 50 38 CII 150 
11275 35 HOCl83 20:29 2 50 38 Cli 150 
'1276 35 tlOCIS3 20:29 2 50 38 CII 150 
11277 35 HOCf83 20:29 2 50 38 Cit 150 
11278 35 nOCl83 20:29 2 50 38 CII 151 
11279 35 170G 183 20:29 2 50 38 Gil 151 
11280 35 170ClS3 20:29 2 50 38 CII 151 
1/281 35 170C/83 20:29 2 50 38 CII 151 
'1282 35 170Gl83 20:29 2 50 38 CII 151 
11283 35 HOGl83 20:29 2 50 38 Gil 152 
1128

" 
35 110CT83 20:29 2 50 38 ell 152 

11285 35 nOCl83 20:29 2 50 38 Cli 152 
"286 35 170CI83 20:29 2 50 38 CII 152 
11287 35 nOCI83 20:29 2 50 38 CII 152 
11288 35 1l0Cl83 20:29 2 50 38 CII 153 
11289 35 HOCIS3 20:29 2 50 38 ell 153 
11290 35 floel83 20:29 2 50 38 ell 153 
"291 35 noel83 20:29 2 50 38 CII i53 
'1292 35 nOCl83 20:29 2 50 38 GH 153 
11293 35 170GI83 20:29 2 50 38 CII 153 
'129'1 35 170GlB3 20:29 2 50 38 Gil 153 
11295 35 170G183 20:29 2 50 38 CII 153 
11296 35 nOGl83 20:29 2 50 38 ell 153 
11297 35 HOG 183 20:29 2 50 38 GIt 15q 
11298 35 HOGI83 20:29 2 50 38 CII 1511 
11299 35 170CI83 20:29 2 50 38 CII 1511 
11300 35 170e 183 20:29 2 50 38 GIf 1511 
11301 35 170Gl83 20:29 2 50 38 GH 151, 
'1302 35 Il0GI83 20:29 2 50 38 Gil 151, 
11303 . 35 170Gl83 20:29 2 50 38 Gil 155 
'13/l11 35 170ClB3 20:29 2 50 38 CII 155 
11305 35 110CI83 20:29 2 50 38 CH 155 
11306 35 Iloel83 20:29 2 50 38 CII 155 
11307 35 110Gl83 20:29 2 50 38 Gil 155 
11308 35 170Cl83 20:29 2 50 38 CH 155 
11309 35 noe 183 20:29 2 50 38 CII 156 
',310 35 17oe-183 20:29 2 50 38 ell 156 
11311 35 170GI83 20:29 2 50 38 Gil 156 
11312 35 IlOGIB3 20:29 2 50 38 Gil 156 
"313 35 lIoer83 20:29 2 50 38 Gil 157 
,,3 )/, 35 170CI83 20:29 2 50 38 Gil 157 
"315 35 170e183 20:29 2 50 38 Gil 157 
'1316 35 110CT83 20:29 2 50 38 Gil 157 
'1317 35 nOG r83 20:29 2 50 38 CII 157 
1131B 35 170CI83 20:29 2 50 38 Gil 157 
11319 35 Il0CT83 20:29 2 50 38 CII 157 
"320 3'-_J 170GI33 20:29 2 50 38 Gil 158 



OCIOOEIl 1983 GEAR GOMPARISON STUDY (lASK_CO 01) 81 
SIRIPf.D BASS (IAXON=30) AND WIIITE PEHCII(TAXON=35) LENGTH DAIA 
FOR 3'-1 BEAM II~AWL (GEAR= 18) AND 6. 2M III GII-R I Sf TRAWL (GEAR=50) 

OBS fAXON DATE T I'-IE SAMPLE GEAR RIV_MILE REGION LENGTH 

,,321 35 170C183 20:29· 2 50 38 Gil 158 
,,322 35 170G183 20:29 2 50 38 Gil 158 
"323 35 170Cl83 20:29 2 50 38 GIl 158 
,,321, 35 170G183 20:29 2 50 38 CIf 158 
"325 35 170CT83 20:29 2 50 38 ell 158 
"326 35 170C183 20:29 2 50 38 Gil 159 
"327 35 170C f83 20:29 2 50 38 CII 159 
"328 35 170G183 20:29 2 50 38 Gil 159 
1,329 35 170G183 20:29 2 50 38 Cit 159 
11330 35 170CI83 20:29 2 50 38 ell 160 
11331 35 170el83 20:29 2 50 38 CII 160 
,,332 35 170C183 20:29 2 50 38 ell 160 
/,333 35 170G183 20:29 2 50 38 Gil 160 
/,33/, 35 170G183 20:29 2 50 38 CII 160 
,,335 35 170GI83 20:29 2 50 38 ell 160 
,,336 35 170Gl83 20:29 2 50 38 Gil 160 
,,337 35 170el83 20:29 2 50 38 Gil 161 
"338 35 110Gl83 20:29 2 50 38 ell 161 
,,339 35 170el83 20:29 2 50 38 CII 161 
431H) 35 170CI83 20:29 2 50 38 CII 161 
,,3 1'1 35 170C183 20:29 2 50 38 Gil 162 
,,3,,2 35 170GI83 20:29 2 50 38 Gil 162 
"3

"
3 35 170GI83 20:29 2 50 38 CIl 162 

"31,,, 35 170CI83 20:29 2 50 38 Gil 162 
113 1,S 35 170CII13 20:29 2 50 38 CII 163 
,,3 1'6 35 170GI83 20:29 2 50 38 CII 163 
,,],,1 35 110C183 20:29 2 50 38 CII 163 
"3"8 35 170CI83 20:29 2 50 38 CII 163 
,,31'9 35 170C183 20:29 2 50 38 CII 163 
"350 35 J 7OC183 20:29 2 50 38 CIl 163 
,,351 35 170C183 20:29 2 50 38 ell 163 
"352 35 110GI83 20:29 2 50 38 CII 164 
,,353 35 170CI83 20:29 2 50 38 CII 164 
,,35" 35 170C183 20:29 2 50 38 Cli 16/, 
'1355 35 11OCI83 20:29 2 50 38 CIl 164 
11356 35 170G183 20:29 2 50 38 Gil 16/1 
,,357 35 170CI63 20:29 2 50 38 Cit 165 
,,358 35 170G183 20:29 2 50 38 Gil 165 
1,359 35 170C183 20:29 2 50 38 ell 165 
'1360 35 170C r83 20:29 2 50 38 Gil 165 
,,361 35 170C183 20:29 2 50 38 CII 165 
'1362 35 170CI83 20:29 2 50 38 ell 166 
,,363 35 170G183 20:29 2 50 38 CH 166 
11361, 35 170G183 20:29 2 50 38 elf 166 
,,365 35 1·70G183 20:29 2 50 38 CII 166 
1\366 35 170CI83 2£1:29 2 50 38 GIf 167 
"367 35 170C183 20:29 2 50 38 Cil 167 
1'368 35 l"lOC 183 20:29 2 50 38 CII 167 
,,369 35 170GI83 20:29 2 50 38 CII 161 
,,370 35 170C183 20:29 2 50 38 CII 167 
11371 35 1/0CI83 20:29 2 50 38 CII 167 
,,372 35 170C183 20:29 2 50 38 CII 167 
'1373 35 170G r83 20:29 2 50 38 Gil 168 
11371, 35 170C183 20:29 2 50 38 CII 168 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CO 01) 82 
SIRIPED BASS (TAXONoo30) AND WItITE PH!CII(TAXON=35) LENGTII DATA 
fOR 3M BEAM I RAHL (GEAR= 18) AND 6.2'" III GIt-R I SE TRAWL (GEAR=50) 

OBS IAXON DAlE TIME SAMPLE GEAR RIV_MILE REGION LENGTH 

"375 35 170G183 20:29 2 50 38 CII 168 
,,376 35 170cr83 20:29 2 50 38 CII 168 
,,317 35 170CI83 20:29 2 50 38 CIl 168 
"378 35 lloel83 20:29 2 50 38 CII 168 
,,379 35 170C 183 20:29 2 50 38 CIl 168 
11.380 35 170CI83 20:29 2 50 38 CII 168 
,,381 35 170cr83 .20:29 2 50 38 CII 168 
,,382 35 170CI83 20:29 2 50 38 CII 169 
,,383 35 170C183 20:29 2 50 38 CII 169 
,,38" 35 IlOC183 20:29 2 50 38 Cit 169 
,,385 35 170CT83 20:29 2 50 38 CII 169 
,,386 35 170CI83 20:29 2 50 38 CIf 169 
"387 35 170C183 20:29 2 50 38 CII 169 
,,388 35 170CI83 20:29 2 50 38 CII 170 
"389 35 170CI83 20:29 2 50 38 CIf 170 
"390 35 170Cl83 20:29 2 50 38 CII 110 
1'391 35 ll0CI83 20:29 2 50 38 CII 170 
,,392 35 170C183 20:29 2 50 38 CII 170 
"393 35 170cr83 20:29 2 50 38 Clf 171 
,,39" 35 ll0CI83 20:29 2 50 38 CII 171 
,,395 35 170CI83 20:29 2 50 38 CIf 171 
"396 35 170CT83 20:29 2 50 38 CIf 171 
,,397 35 170Cl83 20:29 2 50 38 CII 171 
"398 35 170CI83 20:29 2 50 38 CII 171 
,,399 35 170CT83 20:29 2 50 38 Cit 172 
1,1100 35 110CIS3 20:29 2 50 38 Cit 172 
1,1101 35 170CT83 20:29 2 50 38 Cit 172 
"'102 35 IlOC 183 20:29 2 50 38 CII 172 
1,1,03 35 170CT83 20:29 2 50 38 CII 172 
1,1101, 35 170C183 20:29 2 50 38 CII 172 
1,1,05 35 HOCHl3 20:29 2 50 38 CII 172 
1,1106 35 170C183 20:29 2 50 38 CII 172 
1,1107 35 170CT83 20:29 2 50 38 CII II3 
111,08 35 170Gl83 20:29 2 50 38 CIf 173 
1,1'09 35 110CHl3 20:29 2 50 38 CII II3 
"" 10 35 170cr83 20:29 2 50 38 CIf 173 
1,1, 11 35 170Cl83 20:29 2 50 38 CIf 173 
1,1,12 35 ll0CI83 20:29 2 50 38 CII II3 
,,1'13 35 1l0CT83 20:29 2 50 38 CII 173 
1,1,1 1, 35 170C183 20:29 2 50 38 Gil 171, 
1,1115 35 170GI83 20:29 2 50 38 CIl 171, 
1,1,16 35 170cr83 20:29 2 50 38 Gil II4 
1,1,17 35 170C183 20:29 2 50 38 CIl 171, 
1,1,18 35 nocr83 20:29 2 50 38 GIt 171, 
1,1,19 35 Il0CT83 20:29 2 50 38 CII 174 
",,20 35 170GI83 20:29 2 50 38 CII II5 
1",21 35 170CI83 20:29 2 50 38 CII 175 
1,1'22 35 170CI83 20:29 2 50 38 Cit 175 
1,1,23 35 170CT83 20:29 2 50 38 GIf 175 
",,24 35 170C 183 20:29 2 50 38 Cil II5 
",,25 35 lloe183 20:29 2 50 38 Gil 175 ",,26 35 170CT83 20:29 2 50 38 Cit 175 
""27 35 110CT83 20:29 2 50 38 Cit 176 
'1 ,,28 35 HOCI83 20:29 2 50 38 CII 176 



OCIOBrR 1983 GEAR COMPARISON STUDY (tASK_CO 01) 83 
STRIPED BASS (IAXON=30) AND WIII"fE PERCII(TAXON=35) LENGIH DATA 
rOR 3M BEAM TRAWL (GEAR:18) AND 6.2M IIIGII-RISE TRAWL (GEAR=50) 

OBS fAXON DATE T 1I1E SAMPLE GEAR R IV_I1ILE REGION LENGTIl 

1",29 35 170C183 20:29 2 50 38 Gil 176 
'1'130 35 170G 183 20:29 2 50 38 CII 176 
1,1131 35 170G 183 20:29 2 50 38 GIl 176 
1,1132 35 110C183 20:29 2 50 38 Gil 177 
11 1133 35 170G183 20:29 2 50 38 CII 177 
1,113'1 35 170C183 20:29 2 50 38 Gil 177 
,,1135 35 170CI83 20:29 2 50 38 Gil 177 
11,,36 35 170CI83 20:29 2 50 38 Gil 178 
1",37 35 110GT83 20:29 2 50 38 Gil 118 
,,"38 35 170C I 83 2U:29 2 50 38 Gil 178 
,,1"39 35 170CI83 20:29 2 50 38 Gil 179 
""'10 35 170GT83 20:29 2 50 38 Gil 180 
1"",1 35 170C 183 20:29 2 50 38 Gil 180 
1,1"'2 35 170GT83 20:29 2 50 38 CII 180 
"'1'13 35 170CT83 20:29 2 50 38 Gil 180 
1,1,1", 35 170C183 20:29 2 50 38 Gil 181 
'1"'15 35 170G183 20:29 2 50 38 Gil 181 
"'1,,6 35 110G183 20:29 2 50 38 Gil 182 
11'1'17 35 170C183 20:29 2 50 38 Gil 183 
",,118 35 110GI83 20:29 2 50 38 Gil 183 
1,1,1'9 35 170G183 20:29 2 50 38 Gil 1811 
'1

"
50 35 110GT83 20:29 2 50 38 Gil 181, 

"'151 35 170C183 20:29 2 50 38 Gil 185 
'11152 35 170G183 20:29 2 50 38 Gil 185 
",,53 35 110GI83 20:29 2 50 38 Gil 187 
,,1'5" 35 170C183 20:29 2 50 38 Gil 187 
'1'155 35 170C183 2(),: 29 2 50 38 Gil 187 
'1'156 35 170CI83 20:29 2 50 38 CII 188 
1"157 35 170GI83 20:29 2 50 38 Gil 190 
'1,,58 35 170G183 20:29 2 50 38 Gil 191 
1,1159 35 170G183 20:29 2 50 38 Gil 191 
"'160 35 170C183 20:29 2 50 38 GIl 191 
'1'161 35 170e183 20:29 2 50 38 Gil 192 
1"162 35 170G 183 20:29 2 50 38 GH 193 
'1 1163 35 170GT83 20:29 2 50 38 Gil 195 
'1 /,6'1 35 170G183 20:29 2 50 38 CII 195 
1,',65 35 1"10C183 20:29 2 50 38 CII 196 
"'166 35 170C183 20:29 2 50 38 CII 196 
"'161 35 170GI83 20:29 2 50 38 CIl 198 
'1'168 35 170CI83 20:29 2 50 38 Gil 201 
",,69 35 110CI83 20:29 2 50 38 CII 203 
'1'170 35 170C183 20:29 2 50 38 Gil 201, 
""'1 35 170CI83 20:51 3 50 38 Gil 110 
"'1 "72 35 170C183 20:51 3 50 38 CII 116 
'1,,7] 35 170CI133 20:51 3 50 38 Gil 117 
'1'1711 35 170GT83 20:51 3 50 38 Gil 125 
/1'175 35 1/0G183 20:51 3 50 38 GIl 127 
",,76 35 170G183 20-: 51 3 50 38 CII 130 
'1'177 35 170G183 20:51 3 50 38 Gil 135 
/1'178 35 170C183 20:51 3 50 38 Cit 137 
1",79 35 170CI83 20:51 3 50 38 Gil 138 
"'180 35 170C183 20:51 3 50 38 Gil 139 
"'18 1 35 nOC183 20:51 3 50 38 CII 139 
'1'182 35 110G 183 20:51 3 50 38 Gil 140 



OCI()[3[R 1983 GEAR COMPARISON SlUDY (lASK_CD 01) 81t 
SIRII'ED BASS (IAXON~30) AND WIfITE PEHGII(TAXON=35) LENGlIt DAIA 
FOR 3~1 B[A~I I RAWL (GEAR= 18) AND 6. 2M III GII-R I SE TRAWL (GEAR=50) 

0135 1AXON 1M IE TINE 5ANPLE GEAR R'V_""LE REGION LENGTtt 

1,1,83 35 170Cl83 20:51 3 50 38 Cit 11'0 
'flI81, 35 170CI83 20:51 3 50 38 CIf 11,1 
1,1,85 35 170(;183 20:51 3 50 38 Gil 1111 
1, 1,66 35 170C183 20:51 3 50 38 GIt 11,1 
1,

'
,87 35 170C183 20:51 3 50 38 CII 1111 

,,1188 35 170CI83 20:51 3 50 38 CII 11, 1 
11 1,89 35 170CI83 20:51 3 50 38 CII 1112 
1,1,90 35 170CI83 20:51 3 50 38 Cli 142 
'1'191 35 170CI83 20:51 3 50 38 CII 1113 
111192 35 170e183 20:51 3 50 38 CIf 1113 
111193 35 110CI83 20:51 3 50 38 CII 1115 
1",9

'
1 35 170C f83 20:51 3 50 38 Gil 1116 

11 1195 35 170C183 20:51 3 50 38 CII PI8 
1,1,96 35 170(;183 20:51 3 50 38 GIt 11'8 
'1/197 35 170C183 20:51 3 50 38 Gil 1119 
1,1198 35 170GI83 20:51 3 50 38 GIt 149 
'1 ,,99 35 170CT83 20:51 3 50 38 Cit 1119 
11500 35 170C183 20:51 3 50 38 Gil 149 
,,501 35 170(;183 20:51 3 50 38 CII 150 
"502 35 170C183 20:51 3 50 38 Cli 150 
11503 35 170CI83 20:51 3 50 38 CII 150 
115011 35 1-70CT83 20:51 3 50 38 Gil 150 
'1505 35 170C183 20:51 3 50 38 CII 151 
"506 35 170CT83 20:51 3 50 38 CII 151 
11507 35 170C183 20:51 3 50 38 CII 151 
'1508 35 1 70C 183 20:51 3 50 38 CII 152 
/1509 35 170C183 20:51 3 50 38 GIt 152 
'1510 35 170Cf83 20:51 3 50 38 CII 152 
"511 35 170C183 20:51 3 50 38 Gil 152 
11512 35 110C 183 20:51 3 50 38 Gil 153 
,,513 35 nOGI83 20:51 3 50 38 CII 153 
,,5 p, 35 170G183 20:51 3 50 38 GIf 154 
11515 35 170CI83 20:51 3 50 38 Gil 1511 
11516 35 170G183 20:51 3 50 38 Gil 154 
11517 35 170C183 20:51 3 50 38 CII 155 
11518 35 170C183 20:51 3 50 38 Gil 155 
11519 35 170CI83 20:51 3 50 38 Cit 155 
11520 35 110e183 20:51 3 50 38 CII 155 
11521 35 170C183 20:51 3 50 38 GIl 155 
"522 35 170(;183 20:51 3 50 38 Gil 155 
11523 35 170G183 20:51 3 50 38 CII 156 
115211 35 170CI83 20:51 3 50 38 CII 156 
"525 35 170CI83 20:51 3 50 38 CII 156 
"526 35 170CT83 20:51 3 50 38 Cit 157 
11527 35 170G183 20:51 3 50 38 Cft 158 
11528 35 170G183 20:51 3 50 38 Cit 158 
1'529 35 170C183 20:51 3 50 38 Gil 158 
'1530 35 170C183 20:51 3 50 38 Gfl 159 
"531 35 170C183 20:51 3 50 38 CIt 159 
11532 35 170CI83 20:51 3 50 38 CII 159 
,,533 35 170G183 20:51 3 50 38 CII 159 
115311 35 170C183 20:51 3 50 38 Gil 160 
11535 35 170e183 20:51 3 50 38 CH 160 
4536 35 170C183 20:51 3 50 38 Cit 160 



OCTOBER 1983 GEAR COMPARISON SrUDY (TASK_CO 01) 85 
SHUPE[) BASS (IAXON=30) AND WIiITE PEHCII(lAXON=35) UNGIII DAIA 
FOR 311 BEAM lRAWL (GEAR=18) AND 6.2M IIIGII-RISE lRAWL (GEAH=50) 

OBS TAXON OAIE liME SAHPLE GEAR RIV_HILE REGION LENGTH 

"537 35 170CI63 20:51 3 50 38 Cit 160 
,,538 35 170CI63 20:51 3 50 38 Cit 160 
"539 35 170CI83 20:51 3 50 36 CII 160 
'15,,0 35 170C163 20:51 3 50 38 Cit 161 
1151'1 35 170C183 20:51 3 50 38 CII 161 
115

'
12 35 170C I 83 20:51 3 50 38 CII 162 

'1!>',3 35 170CI83 20:!>1 3 50 38 CII 162 
115

'
11, 35 170C183 20:51 3 50 38 Cit 162 

,,5 ,,5 35 170C183 20:51 3 50 38 Cit 163 
"5,,6 35 170C 183 20:51 3 50 38 CIf 165 
t'5 '11 35 170C183 20:51 3 50 38 Gil 165 
'15118 35 170C183 20:51 3 50 38 CH 165 
115119 35 170C183 20:51 3 50 38 Cit 165 
11550 35 170C183 20:51 3 50 38 CII 166 
11551 35 170C183 20:51 3 50 38 CII 167 
,,552 35 170CI63 20:51 3 50 38 Cit 168 
"553 35 170C183 20:51 3 50 38 CII 168 
1155

" 
35 170C 1 83 20:51 3 50 38 CII 168 

"555 35 170C183 20:51 3 50 38 CII 168 
'1556 35 170CI63 20:51 3 50 38 CII 168 
11557 35 170C 183 20;51 3 50 38 Cit 168 
'.558 35 170CI83 20:51 3 50 38 CII 168 
11559 35 170C183 20:51 3 50 38 Cft 169 
"560 35 170C183 20:51 3 50 38 Cit 170 
'.561 35 110C183 20:51 3 50 38 CII 170 
11562 35 170CI83 20:51 3 50 38 Gil 170 
'.563 35 170C183 20:51 3 50 38 CII 171 
'1%4 35 170Cl83 20:5' 3 50 38 CII 173 
11565 35 170GI83 20:51 3 50 38 Gil 171, 
'1566 35 170CI83 20:51 3 50 38 CH 174 
11567 35 170C183 20:51 3 50 38 CII 175 
11568 35 170CI83 20:51 3 50 38 Gil 175 
·.569 35 170CI83 20:51 3 50 38 CII 175 
'15"10 35 170G 183 20:51 3 50 38 Gil 116 
11571 35 170C183 20;51 3 50 38 CII 176 
11572 35 170CI83 20:51 3 50 38 Cit 176 
"573 35 170er83 20:51 3 50 38 Cit 117 
115711 35 110C 183 20:51 3 50 38 Cit 178 
11575 35 170C183 20:51 3 50 38 CII 180 
,,576 35 110CI83 20:51 3 50 38 Cit 182 
"577 35 170G183 20:51 3 50 38 Gil 188 
,,576 35 170G163 20:51 3 50 38 Cit 188 
'1579 35 110CI83 20:51 3 50 38 CII 192 
"560 35 110Cl83 20:51 3 50 38 Cit 192 
11581 35 170C183 20:51 3 50 38 CII 193 
·.582 35 110CI83 21: 55 '1 50 38 CII 116 
1\:'83 35 noc r83 21: 55 I, 50 38 Cit 117 
115811 35 170C183 21: 55 '1 50 38 CII 117 
,,565 35 170C( 83 21: 55 'I 50 38 ell 121 
"586 35 110CI83 21: 55 

" 
50 38 CII 123 

'1587 35 170CI83 21: 55 II 50 38 CII 127 
11588 35 170C '83 21: 55 4 50 38 CH 129 
11589 35 170CI83 21: 55 1\ 50 38 CII 130 
11590 35 170CI83 21:55 I, 50 38 CH 132 



ocrOBEH 1983 GEIIH CO/WAR 1 SON STUDY (/1151< _ CO 01) 86 
STHIP[\) BASS (IAXON:030) AND WlflTE rmCIf(TAXON=35) LENGrtI DATA 
FOH 3~' BEAI4 TRAWL (GEAR=18) AND 6.211 IIIGIf-RISE TRAWL (GEAR=50) 

OBS TAXON DArE T I HE SAI-IPLE GEAR RIV_NILE REGION LENGTIl 

"591 35 170C183 21: 55 I, 50 38 Gil 137 
"592 35 170CI83 21: 55 I, 50 38 CII 138 
"593 35 170CI83 21: 55 I, 50 38 01 1110 
,,59

" 
35 170CI83 21: 55 I, 50 38 CII 11'0 

,,595 35 170CT83 21: 55 I, 50 38 CIl 1/'0 
"596 35 170CI83 21: 55 I, 50 38 CIl 1111 
"597 35 170C183 21: 55 I, 50 38 CIl 11, I 
',598 35 170CI83 21: 55 I, 50 38 CII 1111 
1'599 35 170C f63 21 :55 I, 50 38 CII 142 
,,600 35 170C183 21: 55 I, 50 38 CII 11,2 
,,601 35 170CI83 2 I: 55 4 50 38 CII 143 
1,602 35 170e ra3 21:55 I, 50 38 CIl 11,3 
,,603 35 170C183 21: 55 I, 50 38 CIl 11,5 
1,60

'
, 35 170C183 21: 55 I, 50 38 CII 11,6 

1,605 35 170CT83 21: 55 I, 50 38 CII 11'6 
,,606 35 170Cf63 21: 55 11 50 38 CII 11,6 
,,607 35 170C183 21: 55 I, , 50 38 CIl 11,6 
,,608 35 170CT83 21 :55 I, 50 38 CII 11'7 
,,609 35 110er83 21: 55 4 50 38 CII 11'9 
,,610 35 170C183 21:55 I, 50 38 CIl 152 
,,611 35 170CI83 21: 55 

" 
50 38 CII 152 

,,612 35 170CI83 21:55 II 50 38 CII 152 ,,613 35 170C'83 21 :55 I, 50 38 CIl 153 
,,61', 35 170C183 21: 55 I, 50 38 CII 153 
,,615 35 170C183 21: 55 I, 50 38 CIl 155 
,,616 35 170CT83 21: 55 I, 50 38 CIl 155 
"611 35 110(;183 21: 55 I, 50 38 CIf 156 
1,61ft 35 170GT83 21 :55 'I 50 38 CII 156 
,,619 35 170(;/83 21: 55 I, 50 38 Gil 157 
,,620 35 170CI83 21: 55 I, 50 38 CIl 157 
,,621 35 170CI83 21: 55 I, 50 38 GIf 157 
'1622 35 170G 183 21:55 II 50 38 CIf 158 
'1623 35 170G183 21: 55 

" 
50 38 CII 158 

1162/, 35 170C183 21: 55 I, 50 38 CII 160 
11625 35 170CI83 21 :55 I, 50 38 CII 161 
,,626 35 170CI83 21: 55 I, 50 38 CII 161 
,,627 35 170(;183 21: 55 I, 50 38 CIl 162 
,,628 35 170CI83 21: 55 I, 50 38 Gil 162 
11629 35 110C183 21: 55 I, 50 38 CII 162 
1,6:W 35 170CI83 21:55 I, 50 38 CII 162 
,,631 35 110GI83 21: 55 I, 50 38 CIf 162 
,,632 35 170G183 21: 55 I, 50 38 CIf 162 
1,633 35 110CI83 21 :55 I, 50 38 CII 163 
'163 1, 35 110C183 21: 55 I, 50 38 CII 161, 
,,635 35 17oel83 21: 55 II 50 38 CII 164 
,,636 35 110CI83 21: 55 I, 50 38 CII 165 
'1637 35 170C [83 21: 55 I, 50 38 CII 166 
,,638 35 170CI83 21:55 'I 50 38 CII 166 
'1639 35 HOCT83 21: 55 'I 50 38 CII 167 
116'10 35 170C183 21: 55 I, 50 38 CII 167 
/,6/11 35 170C183 21: 55 II 50 38 Gil 167 ,,6'12 35 170C183 21: 55 I, 50 38 CII 168 
,,6113 35 l-,oCI83 2'1: 55 I, 50 38 CII 168 
'1611 11 35 170CI83 21:55 I, 50 38 CII 168 



ocrOB£:R 1983 GfAl? CONI'ARISON SHlOY (fASI<.fO 01) 87 
SIRIPEI> BASS (TAXON=30) ANDHIIIIE PEHCII(TAXON"'35) UNGTII DATA 
rOR 3M BEAM IRAWL (GEAR=18) AND 6.2M "'GII-RISE IRAWL (GEAR=50) 

OBS TAXON DAlE lIME SAI1PLE GEAR RIV_MlLE REGION LENGTI' 

1161/5 35 170C183 21: 55 'I 50 38 CII 170 
1161,6 35 170e183 21: 55 I, 50 38 Cit 170 
'16'17 35 170CI83 21 :55 I, 50 38 Cit 170 
',6

'
,8 35 170CI83 21: 55 I, 50 38 Cit 171 

'16119 35 nOCl83 21 :55 I, 50 38 Cit 172 
',650 35 170CT83 21:55 'I 50 38 CII 172 
11651 35 170C183 21: 55 I, 50 38 Cit 172 
,,652 35 110C183 21: 55 I, 50 38 CII 173 
11653 35 170CI83 21 :55 Ij 50 38 Cit 173 
,,65

'
1 35 170C183 21: 55 I, 50 38 CII 1711 

1,655 35 170CI83 21: 55 I, 50 38 c., 174 
,,656 35 170C183 21: 55 'I 50 38 CII 175 
,,657 35 170C163 21: 55 I, 50 38 Cit 175 
,,656 35 170G163 21: 55 I, 50 38 CII 175 
11659 35 170G163 21: 55 I, 50 38 CIl 176 
'.660 35 170G183 21: 55 I, 50 38 Cit 176 
,,661 35 170CT83 21 :55 I, 50 38 Cit 178 
11662 35 170CI83 21:55 I, 50 38 CII 181 
,.663 35 110C183 21 :55 I, 50 38 Cit 181 
'1661, 35 170C183 21: 55 /f 50 38 ell 181 
11665 35 110C183 21: 55 I, 50 38 Cit 181 
11666 35 110cr83 21: 55 'I 50 38 ell 181 
11667 35 170e183 21 :55 4 50 38 Cit 182 
,,668 35 170C183 21: 55 I, 50 38 CII 183 
11669 35 170G163 21: 55 I, 50 38 ell 181, 
11670 35 170C183 21 :55 I, 50 38 CII 190 
',671 35 170G183 21: 55 I, 50 38 ell 195 
,,672 35 170e183 21 :55 'I 50 38 CII 196 
',673 35 170GI83 21: 55 Ij 50 38 CIl 197 
,,671, 35 170C183 22: 10 5 50 38 Cit 112 
,,675 35 170C183 22: 10 5 50 38 CIf 116 
,,676 35 170C183 22: 10 5 50 38 CII 117 
11677 35 170C183 22: 10 5 50 38 CII 120 
,.678 35 170G183 22: 10 5 50 38 01 120 
',619 35 170C183 22: 10 5 50 38 CII 121 
'1680 35 170C183 22: 10 5 50 38 Cit 121 
,,681 35 170C183 22: 10 5 50 38 CII 125 
'1682 35 110CI83 22: 10 5 50 38 Cit 121 
1,683 35 nOC183 22: 10 5 50 38 CII 130 
'168LI 35 170Cf133 22: 10 5 50 38 Gil 137 
',685 35 I/OGr83 22: 10 5 50 38 Gil 11,0 
'1686 35 170C183 22: 10 5 50 38 CII 140 
,,667 35 nOG183 22: 10 5 50 36 CfI 11,1 
,,688 35 170CT63 22:10 5 50 38 CII 11'2 
,,689 35 170Gl83 22: 10 5 50 38 CII 11,3 
11690 35 170C1133 22: 10 5 50 38 Git 143 
,,691 35 110C183 22: 10 5 50 38 ell 11,3 
11692 35 170C f83 22: 10 5 50 38 CIl 143 
,,693 35 170C183 22: 10 5 50 38 Cit 11", 
116911 35 110C183 22: 10 5 50 38 Gil 146 
,,695 35 170e183 22: 10 5 50 38 Cit 11,6 
,.696 35 170CI83 22: 10. 5 50 38 CII 11,6 
L,697 35 170C183 22: 10 5 50 38 Cit 11,6 
,,698 35 170C183 22: 10 5 50 38 CIl 147 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CO 01) 88 
S rru PEl> BASS (I AXON= 30) AND \-11111£ PEHCII ( T AXON= 3 5) LENG l II DA T A 
FOR 3M BEAli IHAHL (GEAR=18) AND 6.2'-1 IIIGIl-RISE IRA\-IL (GEAR=50) 

OilS TAXON DATE TIME SAMPLE GEAR RIVJIILE REGION LENGlI! 

',()99 35 nOCI83 22: to 5 50 38 CII 1I'7 
"700 35 170CI83 22: 10 5 50 38 CII 1,,8 
,,701 35 tlOcrS3 22: 10 5 50 38 Gil 1118 
',702 35 170CT83 22: 10 5 50 38 Gil 150 
1/10.1 35 t70Cr83 22: 10 5 50 38 CII 150 
,,70" 35 110CT83 22: 10 5 50 38 CII 150 
,,705 35 170GI83 22: 10 5 50 38 Gil 150 
,,706 35 HOCHn 22: 10 5 50 38 Gil 150 
/,707 35 IlOCf83 22: 10 5 50 38 GH 150 
,,708 35 110CT83 22: 10 5 50 38 CII 150 
,,709 35 170Cl83 22: 10 5 50 38 Gil 151 
11710 35 170C183 22: 10 5 50 38 CII 151 
'1711 35 nOCl83 22: 10 5 50 38 Gil 151 
'1112 35 170G183 22: 10 5 50 38 Gli 152 
'1713 35 170CT83 22: 10 5 50 38 Gil 153 
,,71'1 35 HOGI83 22: 10 5 50 38 Gil 153 

''-''5 35 170G183 22: 10 5 50 38 Gil 153 
'1716 35 170C183 22: 10 5 50 38 eli 153 
'1717 35 170GI83 22: 10 5 50 38 CII 156 
"718 35 170Gl83 22: 10 5 50 38 Gil 156 
"719 35 170G183 22: 10 5 50 38 Gil 156 
',720 35 nocr83 22: 10 5 50 38 Gil 156 
'1721 35 HOGI83 22: 10 5 50 38 GH 156 
'1722 35 170CI83 22: 10 5 50 38 GH 158 
,,723 35 HOG 183 22: 10 5 50 38 Gil 158 
'1721, 35 110G183 22: 10 5 50 38 Gil 159 
,,725 35 170CI83 22: 10 5 50 38 ell 160 
"726 35 !lOC183 22: 10 5 50 38 Gil 160 
,,727 35 170C183 22: 10 5 50 38 ell 161 
'1728 35 170CI83 22: 10 5 50 38 Gil 161 
,,729 35 170C183 22: 10 5 50 38 elt 161 
11730 35 170CIB3 22: 10 5 50 38 ell 162 
',731 35 170C183 22: 10 5 50 38 ell 163 
'1732 35 17De!83 22: 10 5 50 38 Gil 163 
'1133 35 170C183 22: 10 5 50 38 Gli 163 
',73

" 
35 170CIB3 22: 10 5 50 38 ell 1611 

',,35 35 170CT83 22: 10 5 50 38 ell 166 
'1736 35 170CI83 22: 10 5 50 38 ell 167 
'1737 35 170CI83 22: 10 5 50 38 GIf 168 
"738 35 170GI83 22: 10 5 50 38 elt 168 
',739 35 170CI83 22: 10 5 50 38 GH 169 
'I fI,O 35 170G183 22: 10 5 50 38 Gil 170 
1/1 111 35 \lOC 183 22: 10 5 50 38 Gil 170 
,,7'12 35 170C183 22: 10 5 50 38 GIt 170 
'17'IJ 35 nOCI83 22: 10 5 50 38 CII 171 
'11"

" 
35 170C183 22: 10 5 50 38 Cil 172 

,,7"') 35 !70CT83 22: 10 5 50 38 Gil 172 
'1 fll6 35 170Cl83 22: 10 5 50 38 CIl 172 
'17

'
17 35 170C183 22: 10 5 50 38 Cit 174 

'171,8 35 noe 183 22: HI 5 50 38 GIt 175 
'171t9 35 noelS3 22: 10 5 50 38 CIl 175 
"'50 35 nOCI83 22: 10 5 50 38 Gil 177 
4751 35 170eTB3 22: 10 5 50 38 Gil 177 
'1752 35 170CI83 22: 10 5 50 38 GIf 179 



OCTOOfR 1983 GEAR Cru1PARISON STUDY (IASK_CD 01) 89 
SlRIPED BASS (lAXON=30) AND WIlITE PERCII(TAXON=35) LENGTII DATA 
fOR 3M OEMI TRAWL (GEAR=18) AND 6.2M IIIGIl-RISE TRAWL (GEAR=50) 

OOS TAXON DAlE T I~IE SAMPLE GEAR RIV_MILE REGION LENGTH 

11753 35 170C183 22: 10 5 50 38 CII 179 
11l51t 35 170CI83 22: 10 5 50 38 CII 179 
'1755 35 170C183 22: 10 5 50 38 CII 180 
11756 35 110CI83 22: 10 5 50 38 CII 182 
/1757 35 110Cl83 22: 10 5 50 38 CII 183 
/1758 35 170C183 22: 10 5 50 38 CII 183 
/1759 35 170C183 22: 10 5 50 38 CII 183 
'1760 35 170Cl83 22: 10 5 50 38 CII 1811 
/176 , 35 170CI83 22: 10 5 50 38 CII 185 
11762 35 170C183 22: 10 5 50 38 CII 190 
11763 35 170CT83 22: 10 5 50 38 CII 197 
117611 35 170G183 22: 10 5 50 38 CII 223 
/1765 35 170CI83 22:119 6 50 37 CII 125 
11766 35 170C183 22: 119 6 50 37 CII 126 
11/67 35 170CI83 22:119 6 50 37 Gil 128 
/1768 35 170C183 22:119 6 50 37 CII 128 
'1769 35 170C T83 22:119 6 50 37 CII 132 
'1770 35 170C183 22:

'
19 6 50 37 CII 135 

11771 35 nOCl83 22:119 6 50 37 CII 135 
/1772 35 170C183 22:119 6 50 37 CII 135 
"773 35 170C183 22:

'
19 6 50 37 CII 136 

'177
'
1 35 170CI83 22:119 6 50 37 CII 136 

/1775 35 170CI83 22:119 6 50 37 CII 137 
'1776 35 170C183 22:'19 6 50 37 CII 137 
'1777 35 170C183 22:119 6 50 37 CIl 137 
IIll8 35 170C183 22:/19 6 50 37 CII 138 
/1779 35 170CT83 22:119 6 50 37 Cil 139 
/1180 35 170CT83 22:'19 6 50 37 CIl 1110 
/1781 35 nOC183 22:119 6 50 37 CIl 1111 
/1782 35 170C 183 22:119 6 50 37 CII 141 
/1183 35 170C 183 22: 119 6 50 37 Gil 141 
1178/1 35 170G183 22:119 6 50 37 CIl 1111 
/1785 35 170G183 22:'19 6 50 H CH 1111 
/1786 35 110C183 22:119 6 50 37 CII 1112 
/1787 35 170C183 22:119 6 50 37 CII 1113 
,,788 35 1 WCl83 22:'19 6 50 37 CII 1 '14 
'1789 35 170C 183 22:'19 6 50 37 Gil 14'1 
'1790 35 170C183 22: /19 6 50 37 Gil 1114 
/1791 35 170Gl83 22:119 6 50 H CII 1'1'1 
'1792 35 170G183 22:119 6 50 37 CIl 1115 
/1793 35 170CI83 22:

'
19 6 50 37 ell 1115 

/17911 35 170C183 22: 119 6 50 37 CII 1115 
/1795 35 170C183 22:119 6 50 37 CII 1115 
/1796 35 170C183 22:119 6 50 37 CII ]/16 
/1797 35 110C183 22: /19 6 50 37 CII 1116 
/1798 35 170CI83 22:119 6 50 37 CII 1116 
',799 35 170C183 22:49 6 50 37 CII 1116 
/1800 35 170C183 22:119 6 50 37 CII 1116 
/1801 35 nOCI83 22:

'
19 6 50 37 CII 1117 

/1802 35 I-,OC183 22:119 6 50 37 CII 1117 
/1803 35 110G183 22:119 6 50 37 CII 1118 
/18011 35 170CT83 22: 119 6 50 3l CII 1118 
/1805 35 110CI83 22:119 6 50 37 CH 148 
11806 35 170C183 22:119 6 50 37 CII 1118 



OCIOBFR 19B3 GEAR COMPARISON STUDY (TASK_CD 01) 90 
STRIPED GASS (lAXON==30) AND WilliE PEHCIt(TAXON==35) UNGl11 DATA 
FOR 3M GEMI TRAWL (GEAR==18) AND 6.2M '"GII-RISE TRAHL (GEAR==50) 

OBS TAXON DAlE TIHE SAMPLE GEAR R IV_tll LE REGION LENGnl 

11807 35 110C183 22:119 6 50 37 Cit 148 
'wo8 35 170G183 22: 119 6 50 37 Cit 1118 
'1809 35 110C183 22:119 6 50 37 GH 1119 
11810 35 170CI83 22:119 6 50 37 Cit 1119 
4B 11 35 170C 183 22: 119 6 50 37 Gil 1119 
'1812 35 170C163 22: 119 6 50 37 Cit 1119 
11813 35 170C183 22:119 6 50 37 CII 1,,9 
',811, 35 170C183 22:119 6 50 37 Gil 150 
IIB15 35 170C183 22:119 6 50 37 CII 150 
'1816 35 170G183 22:119 6 50 37 CII 151 
11811 35 170CI83 22:

'
19 6 50 37 CII 151 

11818 35 170GI83 22:49 6 50 37 Gil 151 
11819 35 170GI83 22:119 6 50 37 CII 151 
11820 35 170C183 22:'19 6 50 37 Gil 151 
IIB21 35 170C183 22:119 6 50 37 Gil 151 
11822 35 170G 183 22:119 6 50 37 CII 151 
11823 35 170CT83 22:119 6 50 37 Gil 152 
IIB211 35 170G183 22:119 6 50 37 Cit 154 
'IB25 35 170G183 22:'19 6 50 37 CII 154 
'1826 35 170C183 22: 119 6 50 37 Cit 1511 
IIB27 35 170CI83 22:119 6 50 37 CII 155 
11828 35 170C183 22: 119 6 50 37 CII 155 
IIB29 35 170C183 22: 119 6 50 37 CII 155 
IIB30 35 170C 183 22:119 6 50 37 Gil 155 
11831 35 170C183 22:119 6 50 37 CII 155 
11832 35 170GI83 22:119 6 50 37 CII 155 
'1833 35 170CI83 22:119 6 50 37 Gil 156 
IIB311 35 170GT83 22:119 6 50 37 CII 156 
IIB35 35 170C/83 22:'19 6 50 37 CH 156 
11836 35 170C183 22:119 6 50 37 CII 156 
11837 35 170C183 22:119 6 50 37 CII 157 
'HI3B 35 170CIB3 22:119 6 50 37 CII 157 
11839 35 170CT83 22: 119 6 50 37 CII 157 
IIB'IO 35 170(;183 22:119 6 50 37 Gil 157 
118111 35 170CIB3 22:119 6 50 37 Cit 157 
118112 35 170GIB3 22: 119 6 50 37 CII 158 
IIBI13 35 170C183 22:119 6 50 37 Gil 158 
IIB'I'I 35 I]OG1B3 22: 119 6 50 37 CII 158 
IIBI15 35 170G183 22:119 6 50 3] CII 159 
'111'16 35 170G183 22: '19 6 50 37 GIt 159 
118117 35 110G183 22:119 6 50 37 Gil 159 
'IB'18 35 170G183 22: 119 6 50 37 CII 160 
118119 35 170C183 22: 119 6 50 37 CII 160 
'IS50 35 1/0C183 22: 119 6 50 31 CII 161 
IHl51 35 110CI83 22: 119 6 50 37 Cit 161 
11852 35 170Cl83 22: 119 6 50 37 Cit 161 
IIB~j3 35 110CIB3 22: 119 6 50 37 CII 161 
'1135'1 35 170C183 22:119 6 50 37 Cit 161 
111355 35 170e183 22: 119 6 50 37 Cit 162 
118% 35 1I0CI83 22:119 6 50 37 Gil 162 
118~] 35 170cr83 22: 119 6 50 37 CII 162 
'18~1l 35 170el83 22: 119 6 ~o 37 CII 162 
111359 35 nocIB3 22:119 6 50 37 CII 162 
11860 35 170C183 22:'19 6 50 37 CII 163 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CD 01) 91 
STRIPED BASS (TAXON=30) ANI> \/IIITE PERCIl(TAXON=35) LENGTII DATA 
FOR 3M BEAM TRAWL (GEAR=18) AND 6.2N I-IIGIi-HISE THAUL (GEAH=50) 

OBS TAXON OAT[ TIME SAMPLE GEAR RIV_MILE REGION LENGTII 

4861 35 170Gl83 22:119 6 50 n ell 163 
11862 35 17oC183 22:119 6 50 37 CII 163 
11863 35 170Cl83 22:

'
19 6 50 37 CII 163 

118611 35 170CI83 22:119 6 50 37 Gil 163 
'1865 35 170C183 22:119 6 50 37 CII 1611 
,,866 35 170C183 22: 1,9 6 50 37 CII 161, 
',867 35 170CT83 22:119 6 50 37 CII 1611 
'1868 35 170CI83 22:1,9 6 50 37 CII 165 
4869 35 170C183 22:'19 6 50 37 Gil 165 
11870 35 170C183 22:119 6 50 37 Gil 165 
11871 35 17oC183 22:,,9 6 50 37 CII 166 
'1872 35 170C f83 22:'19 6 50 37 CII 167 
4873 35 170CI83 22:,,9 6 50 37 CII 167 
11874 35 170C183 22: 1,9 6 50 37 CII 167 
,,875 35 170CI83 22:1,9 6 50 37 CII 161 
',876 35 170C183 22:'19 6 50 37 CII 167 
11877 35 170C183 22: 119 6 50 37 Cil 168 
4878 35 170C183 22:119 6 50 37 Clf 168 
',879 35 170C183 22: 1,9 6 50 37 Cil 169 
4880 35 170C183 22: 119 6 50 37 Clf 169 
1,881 35 170CT83 22:49 6 50 37 Cil 170 
4882 35 170C183 22:

'
19 6 50 37 Gil 170 

11883 35 170Cl83 22:119 6 50 37 Gil 171 
'1884 35 110C183 22:119 6 50 37 CII 171 
4885 35 170C183 22:119 6 50 37 Gil 171 
,,886 35 170C183 22: 119 6 50 37 Clf 172 
'1887 35 110C183 22:'19 6 50 37 Gil 172 
"888 35 170C183 22:119 6 50 37 Cil 172 
11889 35 170G183 22:'19 6 50 37 CII 173 
'1890 35 170C183 22: 119 6 50 37 Cil 173 
11891 35 170C183 22:'19 6 50 37 Cli 173 
11892 35 170C183 22:'19 6 50 37 Cil nil 
11893 35 170CI83 22: 119 6 50 37 Cil 1711 
118911 35 110C183 22:1,9 6 50 37 CII 175 
11895 35 nOC183 22:119 6 50 37 Cil 175 
4896 35 170C183 22:119 6 50 37 Cil 175 
',897 35 170CI83 22: 1'9 6 50 37 CII 176 
"898 35 nQC183 22:'19 6 50 37 Gil 176 
'1899 35 170Cf83 22: 119 6 50 37 Cil 176 
4900 35 170C183 22:'19 6 50 37 Gil 177 
'1901 35 170C183 22: 119 6 50 37 Gil 178 
'1902 35 170GI83 22:'19 6 50 37 Cil 178 
'1903 35 nOCl83 22: 119 6 50 37 Gil 179 
'19011 35 noc 183 22: 119 6 50 31 CII IBO 
11905 35 170Cl83 22;119 6 50 37 CII 180 
,,906 35 170Cl83 22:119 6 50 37 CII 183 
,,907 35 170Cl83 22:1,9 6 50 37 Gil 187 
"908 35 170C183 22:119 6 50 37 Gil 187 
11909 35 170Cl83 22:'19 6 50 37 Cil 188 
4910 35 170C183 22:'19 6 50 37 CII 189 
'1911 35 110Gl83 22:49 6 50 31 Gil 189 
11912 35 170CT83 22:119 6 50 37 CII 192 
'1913 35 170C183 22: 119 6 50 37 CII 193 
,,91 " 35 nOCl83 22:1,9 6 50 37 CII 195 



OCTOBER 1983 GEAR COMPARISON STUDY (TASK_CO 01) 92 
STRIPED BASS (TAXON=30) AND \-IlliTE PEHCII(TAXOHo=35) LlNGTIl DATA 
fOR 3M BEAI" TRAWL (GEAR= 18) AND 6. 2M III GIHU SE IT<AHL (GfAH=5{)) 

OBS TAXON DATE liNE SAI1PI E GEAR R IV_NilE BEGION IfNGHI 

/1915 35 170C183 22:1,9 6 50 H ell 195 
11916 35 170C183 23:09 7 50 36 elt 102 
1,917 35 170CT83 23:09 7 50 36 Cll 105 
11918 35 170C183 23:09 7 50 36 elf 109 
11919 35 170CT83 23:09 7 50 36 Cll 110 
11920 35 170C r 83 23:09 7 50 36 Gil III 
1f921 35 170C 183 23:09 7 50 36 CII 112 
'1922 35 170eT83 23:09 7 50 36 Gil 112 
1J923 35 170C183 23:09 7 50 36 CII 112 
11924 35 170C183 23:09 7 50 36 CIt 112 
11925 35 170C183 23:09 7 50 36 CII 112 
',926 35 170C183 23:09 7 50 36 ell 112 
11927 35 170e183 23:09 7 50 36 CII 113 
1,928 35 170C1B3 23:09 7 50 36 CII 115 
11929 35 170C183 23:09 7 50 36 Gil 115 
'1930 35 170C183 23:09 7 50 36 ell 115 
11931 35 170Gr83 23:09 7 50 36 ell 115 
1f932 35 170CT83 23:09 7 50 36 ell 115 
4933 35 170G183 23:09 7 50 36 elt 115 
1,934 35 170CIB3 23:09 7 50 36 CII 115 
11935 35 170CT83 23:09 7 50 36 ell 116 
4936 35 170C183 23:09 7 50 36 CII 116 
1,937 35 17oC183 23 :09 7 50 36 Cit 116 
11938 35 170G183 23:09 7 50 36 Gil 116 
11939 35 170C183 23:09 7 50 36 Gil 117 
119

'
10 35 170C183 23:09 7 50 36 CH 117 

',9111 35 170Cl83 23:09 7 50 36 ell 117 
119112 35 170C183 23:09 1 50 36 CII II 1 
119113 35 170G183 23:09 7 50 36 CII 117 
1191111 35 170C183 23:09 7 50 36 ell 118 
1J945 35 170C183 23:09 7 50 36 Cit 118 
119116 35 170GT83 23:09 7 50 36 CII 118 
'19117 35 \lOe183 23:09 7 50 36 ell 118 
119118 35 170G f83 23:09 7 50 36 Gil 119 
119'19 35 110el83 23:09 7 50 36 Gil 12() 
'1950 35 170G183 23:09 7 50 36 CII 120 
'1951 35 170G183 23:09 7 50 36 CII 120 
11952 35 \lOC 183 23:09 1 50 36 ell 120 
'1953 35 170C183 23: 09 7 50 36 CII 120 
'1951\ 35 170C183 23:09 7 50 36 Gil 120 
1,955 35 170Cl83 23:09 I 50 36 ell 121 
1J956 35 170G183 23:09 7 50 36 ell 121 
1,957 35 l70CT83 23:09 7 50 36 ell 121 
11958 35 170Gl83 23:09 7 50 36 Gil 121 
1,959 35 170eol83 23:09 7 50 36 ell 121 
11960 35 170e183 23:09 7 50 36 Gil 122 
4961 35 170G 183 23:09 7 50 36 ell 122 
'1962 35 170CT83 23:09 7 50 36 CII 122 
11963 35 170G183 23:09 7 50 36 ell 122 
'196 1, 35 170Cl83 23:09 7 50 36 ell 122 
11965 35 170Cl83 23:09 7 50 36 Gil 122 
1,966 35 170GI83 23:09 7 50 36 ell 122 
'1967 35 nOCl83 23:09 7 50 36 CII 123 
1,968 35 170CI83 23:09 1 50 36 ell 123 



OCTOUEn 1983 GEAR COMPARISON STUDY (TASK.CD 01) 93 
STRIPED BASS (TAXON=:IO) AND WIlIH. PEHCII(TAXON~3~) UNGIII DATA 
fOR 311 BEAI" TRAI-II (GfAr(.oo 18) AND 6.211 III GII-R I S[ TRAW (GEAH=50) 

OBS TAXON DATE TIME SAMPlE GEAR HI V_M Il.E R[GION IfNGnt 

11969 35 170CT83 23:09 7 50 36 CII 123 
119"70 35 110Cl83 23:09 7 50 36 ell 123 
11971 35 110G183 23:09 7 50 36 CII 123 
11972 35 170CI83 23:09 7 50 36 CII 123 
4973 35 170C183 23 :09 7 50 36 CII 123 
11974 35 170C183 23:09 7 50 36 CII 12/1 
11975 35 170CI83 23:09 7 50 36 CII 12/1 
11976 35 110C183 23:09 7 50 36 Cit 12/1 
4977 35 170CT83 23:09 7 50 36 CII 1211 
11978 35 170C183 23:09 7 50 36 CII 125 
11979 35 170Cl83 23:09 7 50 36 Cit 125 
11980 35 170CT83 23:09 7 50 36 CII 125 
11981 35 170C183 23:09 7 50 36 ell 125 
11982 35 170C183 23;09 7 50 36 CII 125 
11983 35 170C183 23:09 7 50 36 CII 126 
11984 35 170C 183. 23:09 7 50 36 CII 126 
11985 35 170C183 23:09 7 50 36 GIt 127 
11986 35 170C183 23:09 7 50 36 CII 127 
4987 35 170CT83 23:09 7 50 36 CII 127 
11988 35 170Cl83 23:09 7 50 36 CII 127 
4969 35 170C183 23:09 7 50 36 CII 130 
4990 35 17OC183 23:09 7 50 36 CII 130 
11991 35 170C 1"83 23:09 7 50 36 CII 130 
11992 35 170CT83 23:09 7 50 36 Glt 130 
11993 35 170C183 23 :09 1 50 36 CII 130 
1199/1 35 170C183 23:09 7 50 36 Cil 130 
11995 35 170C183 23:09 7 50 36 Gil 131 
11996 35 170C183 23:09 7 50 36 Gil 132 
11997 35 170C 183 23:09 7 50 36 Cit 132 
11998 35 170CI83 23:09 7 50 36 Cit 132 
11999 35 170Cl83 23 :09 7 50 36 CII 132 
5000 35 170CI83 23;09 7 50 36 CII 133 
5001 35 170C 183 23:09 7 50 36 Gil 133 
5002 35 170CI83 23:09 7 50 36 Cit 1311 
5003 35 170C183 23:09 7 50 36 CII 1311 
50011 35 170Cl83 23:09 7 50 36 Gil 13/1 
5005 35 170C183 23:09 7 50 36 Cit 1311 
5006 35 170CT83 23:09 7 50 36 CII 13/1 
5007 35 110C183 23;09 7 50 36 CII 135 
5008 35 170C r83 23 :09 7 50 36 ell 135 
5009 35 170C183 23;09 7 50 36 CII 135 
5010 35 170C183 23:09 7 50 36 ell 135 
5011 35 170C183 23:09 7 50 36 CII 135 
5012 35 170CI83 23:09 7 50 36 Gil 136 
5013 35 170CI83 23:09 I 50 36 CII 136 
5014 35 170cr83 23:09 7 50 36 CII 136 
5015 35 170C J 83 23:09 7 50 36 Gil 137 
5016 35 170C183 23:09 7 50 36 CII 137 
5017 35 170C183 23:09 7 50 36 Cil 138 
5018 35 170C183 23 :09 7 50 36 CII 138 
5019 35 170C183 23:09 7 50 36 Cit 136 
5020 35 170e J 83 23:09 7 50 36 Cit 138 
5021 35 170C 183 23: 09 7 50 36 CII 138 
5022 35 170C f83 23:09 7 50 36 CII 138 



OCTOBER 1983 GEAR COI1/'AflISON STUDY (TASK_CD 01) 911 
STHIPED BASS (lAXON=30) AND ~/lIITE PEHCII(lAXON=35) UNGIII DATA 
fOR 311 UEAt1 IRAUL (GEAR-~1B) AND 6.21111IGIt-RIS£ TRAU!. (G[AH~50) 

OBS TAXON DATE TII1E SANPI[ GfAR RIV __ '1I1E REGION !.fNGllt 

5023 35 170e183 23:09 7 50 36 Gil 138 
5021, 35 170e183 23;09 7 50 36 Git 138 
5025 35 HOG 183 23:09 -( 50 36 CII 139 
5026 35 170C183 23:09 7 50 36 Gil 139 
5027 35 170G183 23;09 7 50 36 ell 1110 
5028 35 170C183 23:09 7 50 36 CII 1110 
5029 35 170C183 23:09 7 50 36 Gil 11,0 
5030 35 170C 183 23:09 7 50 36 CII 11,1) 
5031 35 170G183 23:09 7 50 36 Gil 1110 
5032 35 170C183 23:09 7 50 36 ell 11,0 
5033 35 170G183 23:09 7 50 36 Cit 1110 
50311 35 170G183 23:09 7 50 36 ell 1111 
5035 35 170G \83 23:09 7 50 36 ell 1111 
5036 35 170CI83 23:09 7 50 36 ell 1111 
5037 35 170C183 23 :09 7 50 36 CII JIll 
5038 35 170G183 23:09 1 50 36 Git 1112 
5039 35 170e183 23:09 7 50 36 elf 1112 
50110 35 110C183 23:09 7 50 36 ell 1112 
50111 35 170C183 23:09 7 50 36 ell )112 
50112 35 170G \83 23:09 7 50 36 CII 11,3 
501,3 35 170C183 23:09 7 50 36 CII 1113 
501,/1 35 170G183 23:09 7 50 36 Cit 1113 
50,,5 35 170C183 23:09 7 50 36 ell 11,3 
50'16 35 170C 183 23:09 7 50 36 elf 11"/ 
50'17 35 110C183 23:09 7 50 36 Cit 1115 
5()/18 35 170CI83 23:09 7 50 36 elf 1115 
50'19 35 170C183 23: 09 7 50 36 ell 11,5 
5()50 35 170GI83 23:09 7 50 36 CII III? 
5051 35 170e 183 23:09 7 50 36 CIf 1115 
5052 35 170C r83 23:09 7 50 36 Cit 1115 
5053 35 170C 183 23:09 7 50 36 Gil JlI5 
50511 35 170e I 83 23:09 7 50 36 CII 1116 
5055 35 170C183 23:09 7 50 36 CII 11,6 
5056 35 170C I 83 23:09 7 50 36 CII 11,6 
5057 35 nOCl83 23:09 7 50 36 CII 1116 
5058 35 170C183 23;09 7 50 36 Cli 1117 
5059 35 170GI83 23:09 7 50 36 Gil 1111 
5060 35 170C183 23:09 7 50 36 Cit )117 
5061 35 170CT83 23:09 7 50 36 CII 1117 
5062 35 1 70C f83 23:09 7 50 36 Cit 1117 
5063 35 170C183 23:09 7 50 36 Gil 1,,7 
5064 35 170C183 23 :09 7 50 36 Cit 1117 
5065 35 170G 183 23:09 7 50 36 CII 1117 
5066 35 170C183 23:09 7 50 36 ell 1118 
5067 35 nOCT83 23:09 7 50 36 Cit 1118 
5068 35 170C 183 23: 09 7 50 36 Gil 1118 
5069 35 170C183 23:09 7 50 36 Cit 1 '19 
5070 35 170el83 23:09 7 50 36 ell 11,9 
5071 35 170C183 23:09 7 50 36 Cit 11,9 
5072 35 170C183 23:09 7 50 36 Cli 1119 
5073 35 170eT83 23:09 1 50 36 elt 150 
50711 35 170CI83 23:09 7 50 36 CII 150 
5075 35 170C183 23 :09 7 50 36 Cit 150 
5016 35 170CI83 23:09 7 50 36 ell 150 



OCTOBER 1983 GEAR COMPAU I SON STUDY (T ASI<CO (1) 95 
STRIPED BASS (TAXON=30) AND I-IIIITE PEHCII(TAXClN oc 35) UNGIII DA1A 
fOR 311 BEA/1 TRAI-IL (GEAR=18) AND 6.211 IIIGII-HISE lHAI·/l. (GEAH=50) 

OBS lAXON DATE T 111E SAI1PI.E GfAH HI V._NII. E HEGION UNGlll 

50n 35 170CT83 23:09 -, 50 36 CII 150 
5078 35 170C183 23;09 7 50 36 CII 150 
5079 35 170CI83 23:09 7 50 36 ell 150 
5080 35 170Cl83 23;09 -, 50 36 ell 150 
5081 35 170CI83 23 :09 7 50 36 CII 150 
5082 35 170C183 23:09 7 50 36 CII 150 
5083 35 170C183 23:09 7 50 36 CII 151 
50811 35 170GI83 23:09 7 50 36 Gil 151 
5085 35 170C183 23:09 7 50 36 CII 151 
5086 35 nOCI83 23:09 7 50 36 ell 152 
5087 35 170C183 23;09 7 50 36 CII 152 
5088 35 170C 183 23:09 7 50 36 ell 152 
5089 35 170C183 23; 09 7 50 36 ell 152 
5090 35 170C183 23:09 7 50 36 ell 153 
5091 35 170e 183 23:09 7 50 36 ell 153 
5092 35 17GCT83 23:09 7 50 36 ell 1511 
5093 35 170C183 23:09 7 50 36 ell 1511 
5094 35 170C183 23:09 7 50 36 ell 1511 
5095 35 170e183 23:09 7 50 36 ell 1511 
5096 35 170C183 23:09 7 50 36 ell 155 
5097 35 170C183 23:09 7 50 36 Gil 155 
5098 35 170C183 23;09 7 50 36 ell 155 
5099 35 17OC183 23:09 7 50 36 ell 155 
5100 35 170C183 23;09 7 50 36 Gil 155 
5101 35 170C183 23:09 7 50 36 Cit 155 
5102 35 nOCI83 23:09 -, 50 36 Gil 155 
5103 35 170C183 23;09 7 50 36 ell 155 
51011 35 170Cf83 23;09 7 50 36 Gil 155 
5105 35 170CT83 23;09 7 50 36 elt 156 
5106 35 nOCI83 23:09 7 50 36 elt 156 
5107 35 170C183 23;09 7 50 36 Gil 156 
5108 35 nOCI83 23:09 7 50 36 elt 157 
5109 35 170GI83 23;09 7 50 36 Cli 157 
5110 35 170C183 23;09 7 50 36 ell 158 
5111 35 170C183 23:09 7 50 36 ell 158 
5112 35 170CI83 23 ;09 7 50 36 Gil 159 
5113 35 nOGI83 23:09 7 50 36 ell 160 
51 \II 35 170C183 23;09 7 50 36 ell 160 
5115 35 170Gl83 23;09 7 50 36 CII 161 
5116 35 170CI83 23:09 7 50 36 Gil 161 
5117 35 170C183 23:09 7 50 36 CII 161 
5118 35 170C r 83 23;09 7 50 36 ell 161 
5119 35 170C183 23 :09 7 50 36 CII 161 
5120 35 110er83 23:09 7 50 36 Gil 161 
5121 35 170CT83 23:09 7 50 36 CII 162 
5122 35 170G J 83 23;09 7 50 36 ell 162 
5123 35 170CI83 23:09 7 50 36 Gil 162 
5124 35 170C183 23:09 7 50 36 ell 162 
5125 35 17oe183 23:09 7 50 36 ell 162 
5126 35 l70CIB3 23:09 7 50 36 ell 162 
5127 35 170C 183 23;09 7 50 36 ell 162 
5128 35 170er83 23:09 I 50 36 Gil 163 
5129 35 170G 183 23:09 7 50 36 CII 163 
5130 35 170Cl83 23:09 7 50 36 CII 163 



OCIOBER 1983 GEAR COMPARISON STUDY (fASK_CO 01) 96 
STRIPED BASS (TAXON=o30) ANO WilliE Pt::HCII(TAXON-"35) LfNGIIi DATA 
rOR 3N BEAN rRAHL (GEAR-"18) AND 6.2M I!lGII-RISE H(AWL (GEAR"'50) 

OBS TAXON DATE TIHE SAMPLE GEAft HIV_NILf REGION LENGlil 

5131 35 170CT83 23 :09 7 50 36 CII 163 
5132 35 170C183 23:09 7 50 36 e/l 163 
5133 35 170CT83 23:09 7 50 36 CII 163 
5134 35 nOCl83 23:09 7 50 36 ell 1611 
5135 35 170CT83 23:09 7 50 36 CII 161, 
5136 35 170CT83 23:09 7 50 36 Cft 165 
5137 35 170C183 23:09 7 50 36 Gil 165 
5138 35 170C183 23:09 7 50 36 CII 165 
5139 35 17()CTB3 23:09 7 50 36 Cit 165 
5140 35 170CIB3 23:09 7 50 36 Gil 166 
51111 35 170C183 23:09 7 50 36 CII 166 
51112 35 170C183 23:09 I 50 36 Gil 161 
51113 35 170CIB3 23:09 7 50 36 ell 168 
511,4 35 170C 183 23:09 7 50 36 CII 160 
51115 35 170C183 23:09 1 50 36 Gil 168 
51116 35 170CT83 23:09 1 50 36 ell 1M 
51117 35 170CT83 23:09 1 50 36 Gil 170 
511,B 35 170C183 23:09 7 50 36 CII 170 
51119 35 170C183 23:09 7 50 36 CII 110 
5150 35 nOCI83 23:09 7 50 36 Cit 110 
5151 35 170CT83 23:09 7 50 36 CII In 
5152 35 170C183 23:09 7 50 36 Gil 172 
5153 35 170C183 23:09 7 50 36 CII Ill, 
51511 35 170Cl83 23:09 1 50 36 CII nIl 
5155 35 nOCl83 23:09 7 50 36 Gil Ilil 
5156 35 170C183 23:09 1 50 36 Gil nIl 
5157 35 170C183 23:09 7 50 36 CII 115 
5158 35 170C183 23:09 7 50 36 CII 176 
5159 35 170CI83 23:09 7 50 36 CII 1(7 
5160 35 170C183 23:09 7 50 36 CII 177 
5161 35 170C183 23:09 1 50 36 CIl 177 
5162 35 170C1"83 23:09 7 50 36 CII 178 
5163 35 17oCT83 23 :09 "7 50 36 CII 178 
51611 35 170C 183 23:09 7 50 36 Gil 180 
5165 35 nOC183 23:09 7 50 36 Gil 180 
5166 35 170C183 23:09 7 50 36 CII 180 
5167 35 170C183 23:09 7 50 36 CII 182 
5168 35 170CI83 23:09 7 50 36 ell 182 
5169 35 170CI83 23:09 7 50 36 Cit 182 
5170 35 170C 183 23:09 7 50 36 GIt 182 
5171 35 170C183 23:09 7 50 36 CII 181, 
5172 35 170C183 23:09 7 50 36 Cit 186 
5173 35 noc 183 23:09 7 50 36 CII 187 
51711 35 170C183 23:09 7 50 36 CII 191 
5175 35 nOCI83 23 :09 7 50 36 CII 192 
5176 35 170C183 23:09 7 50 36 CII 193 
5177 35 llOC lB3 .23:09 7 50 36 Gil 1911 
5178 35 170C I 83 23:09 7 50 36 CII 195 
5179 35 170Cl83 23:09 7 50 36 CII 206 
5180 35 170CT83 23:09 7 50 36 CII 21() 
5181 35 110CT83 23: 09 7 50 36 CII 211 
5182 35 180CI83 19:08 12 50 35 Gil n 
5183 35 180CT83 19:08 12 50 35 Gil 137 
51811 35 180CI83 19:08 12 50 35 CII 137 



OCTOBER 1983 GEAR GOIWAR I SON SOl UDY (I AS/\.. en 01) 97 
SfRIPED BASS (lAXON=30) AND WIiITt. PEHCII( IAXON~35) UNullI IJAIA 
rOH 311 OEAI1 TRAtlL (GEAR=1B) AND 6.211 III Gil-I{ I Sr.I HAWL (GEAH"'50) 

0135 TAXON DATE TI/1[ SA/WI E GfAH HIV_MILE RfGION LfNGfli 

5185 35 180G183 19:08 12 50 35 Gil 138 
5186 35 180GI83 19:08 12 50 35 Gil 11,2 
5187 35 180GI83 19:08 12 50 35 Gil 11,1, 
5188 35 180GT83 19:08 12 50 35 CII 11,6 
5189 35 180CI83 19:08 12 50 35 Gil 11,°1 
5190 35 180G183 19:08 12 50 35 Gil !I,8 
5191 35 180el83 19:08 12 50 35 ell 151 
5192 35 180el83 19:08 12 50 35 ell 151 
5193 35 180el83 19:08 12 50 35 CII 153 
519'1 35 180el83 19;08 12 50 35 ell 153 
5195 35 18oel83 19:08 12 50 35 CII 1511 
5196 35 180el83 19;08 12 50 35 CII 155 
5197 35 180cr83 19:08 12 50 35 CII 155 
5198 35 180el83 19:08 12 50 35 CII 1% 
5199 35 180G183 19:08 12 50 35 Gil 157 
5200 35 180cr83 19:08 12 50 35 Gil 159 
5201 35 180GI83 19:08 12 50 35 ell 161 
5202 35 180er83 19:08 12 50 35 Gil 163 
5203 35 180C183 19;08 12 50 35 Gil 163 
5201, 35 180eT83 19:08 12 50 35 ell 165 
5205 35 180e183 19:08 12 50 35 CII 165 
5206 35 180G183 19:08 12 50 35 Gil 165 
5207 35 180e183 19:0.8 12 50 35 ell 165 
5208 35 180el83 19:08 12 50 35 ell 165 
5209 35 180e183 19:08 12 50 35 Gil 165 
5210 35 180er83 19:08 12 50 35 ell 166 
5211 35 180el83 19;08 12 50 35 ell 166 
5212 35 180el83 19:08 12 50 35 CII 168 
5213 35 180e183 19:08 12 50 35 ell 169 
5214 35 180e183 19:08 12 50 35 CII 169 
5215 35 180er83 19;08 12 50 35 ell 169 
5216 35 180GI83 19:08 12 50 35 CII I "(() 
5217 35 180eT83 19:08 12 50 35 CII I 71 
5218 35 180el83 19:08 12 50 35 Gil 171 
5219 35 180eT83 19;08 12 50 35 Gil 172 
5220 35 18ocr83 19:08 12 50 35 CII 172 
5221 35 180el83 19;08 12 50 35 Gil 173 
5222 35 180eT83 19;08 12 50 35 CII 173 
5223 35 180C183 19;08 12 50 35 Gil 173 
5221, 35 180el83 19;08 12 50 35 ell 173 
5225 35 180el83 19:08 12 50 35 Gil 117 
5226 35 180e183 19;08 12 50 35 Cil 171 
5227 35 180CT83 19:08 12 50 35 CII 178 
5228 35 180CI83 19:08 12 50 35 CII 1il3 
5229 35 180CT83 19:08 12 50 35 CII 1911 





OCTOBER 1983 GEAR COI'IPARI SON STUDY (TASK __ CD 01) 
DEPLOYMENT DATA SUMMARY fOH 1 METER SQUARE EPIBENflllC SLED. 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CO DPTII __ RIV HAVCIH REGION HIV_MIU SITE TOW~DIR lO~'-SPO DURATION TOW_AREA VOlUI·1E 

1 10/05/83 20:26 6133 64 1 10 13 'I CII 37 6 2 1.5 5.0 355.25 3113.1111 
2 10/05/83 20:35 61113 611 1 10 13 4 Cit 37 6 2 1.5 5.0 387.83 HII.911 
3 10/05/83 20:44 6153 6/1 1 10 12 'I CII 37 6 2 1.5 5.0 '102.99 389.60 
4 10/05/83 20:54 6163 611 1 10 12 3 Cli 36 6 2 1.5 5.0 405.15 392.26 
5 10/05/83 21:04 6173 64 1 10 11 3 CII 35 6 2 1.5 5.0 1190.36 11711. 06 
6 10/05/83 21:18 6183 611 1 10 11 3 CII 35 6 2 1.5 5.0 1119.10 III>!). 16 
7 10/05/83 21:27 6193 64 1 10 12 3 CII 35 6 2 1.5 5.0 392.70 319.65 
8 10/05/83 21:40 6203 6/1 1 10 11 3 CII 35 6 2 1.5 5.0 379.30 366.69 
9 10/05/83 21:53 6213 611 1 10 111 3 Cli 311 6 2 1.5 5.0 356. B~ 31111.98 

10 10/05/83 22:01 6223 611 1 10 13 3 CII 311 6 2 1.5 5.0 '113.29 399-55 
11 10/05/83 22:08 6233 611 1 10 13 3 Cli 311 6 2 1.5 5.0 1130.51, 1116.23 
12 10/05/83 23: 12 6293 611 1 10 15 2 TZ 31 II 2 1.5 5.0 11111.07 426.110 
13 10/05/83 23:19 6303 611 1 10 111 2 TZ 30 II 2 1.5 5.0 1105.25 391.78 
14 10/05/83 23:28 6313 611 1 10 13 2 IZ 30 II 2 1.5 5.0 "31.119 1,17 .15 
15 10/05/83 23:45 6323 611 1 10 11 2 1Z 30 6 2 1.5 5.0 1167.26 II~ 1.12 
16 10/05/83 23:58 6333 611 1 10 1 I 2 lZ 31 6 2 1.5 5.0 11119.98 1135.02 
11 10/06/83 0: 11 63113 611 1 10 10 3 lZ 32 6 1 1.5 5.0 '191. 52 '175.18 
18 10/06/83 0: 18 6353 61, 1 10 9 3 lZ 32 6 1 1.5 5.0 11111.77 1100.98 
19 10/06/83 0:27 6363 61, 1 10 13 3 lZ 33 6 1 1.5 5.0 381.38 368.70 
20 10/06/83 1 : 1/1 6393 6/1 1 10 12 I, Cit 31, 6 1 1.5 5.0 395.12 381.98 
21 10/06/83 1: 25 6403 64 1 10 16 3 CII 35 6 1 1.5 5.0 1105. 115 391.97 
22 10/06/83 1: 511 61133 611 1 10 12 2 CII 36 6 1 1.5 5.0 396.9

" 
383.11, 

23 10/06/83 2:02 64
'
13 611 1 10 10 2 CII 36 6 1 1.5 5.0 '135.113 "20.95 

24 10/06/83 2:08 61,53 64 1 10 10 2 Cli 36 6 1 1.5 5.0 1107.18 393.65 
25 10/06/83 2:38 61,83 61, 1 10 7 1 CII 36 II 1 1.5 5.0 31,2. }I, 330.11 
26 10/06/83 19:58 6523 61, 1 10 9 II lZ 30 6 , 1.5 5.0 393.05 379.98 
27 10/06/83 20:08 10013 611 1 10 8 3 IZ 30 6 1 1.5 5.0 "05.20 391.73 
28 10/06/83 20:37 10043 611 1 10 8 3 lZ 28 6 1 1.5 5.0 1106.22 392.71 
29 10/06/83 21:13 10073 61, 1 10 11 3 TZ 30 I, 2 1.5 5.0 ,,08.00 39

'
,.1,3 

30 10/06/83 21:21 10083 64 1 10 11 3 TZ 30 1\ 2 1.5 5.0 ,,60.61 1145.35 
31 lO/06/83 21: 27 10093 611 1 10 13 2 IZ 30 'I 2 1.5 5.0 398.61 385.35 
32 10/06/83 21:33 10103 611 1 10 11 2 TZ 30 1\ 2 1.5 5.0 ,,06.98 393.45 
33 10/06/83 21:40 11753 611 1 10 12 2 1Z 29 I, 2 1.5 5.0 377.03 361'.50 
34 10/06/83 21:47 11763 611 1 10 12 2 lZ 29 'I 2 1.5 5.0 1119.16 '105.22 
35 10/06/83 21:53 11713 61, 1 10 11 2 TZ 29 II 2 1.5 5.0 361.11 3511. 90 
36 10/06/83 21:58 11783 611 1 10 10 2 lZ 29 4 2 1.5 5.0 Hl.36 359.02 
37 10/06/83 22:08 11193 611 1 10 12 2 lZ 28 'I 2 1.5 5.0 "27.71 1113.511 
38 10/06/83 22:14 11803 64 1 10 12 2 1Z 28 I, 2 1.5 5.0 ,,02.97 389.57 
39 10/06/83 23:12 11813 61, 1 10 12 2 lZ 27 I, 2 1.5 5.0 396.18 383.01 
40 10/06/83 23:18 11823 61, 1 10 12 2 lZ 27 II 2 1.5 5.0 ,,09.01 395.1,1 
111 10/06/83 23:35 11833 64 1 10 111 2 TZ 26 6 2 1.5 5.0 1138.32 1123.75 
42 10/06/83 23:59 11863 61, 1 10 13 2 lZ 26 6 2 1.5 5.0 ,,18.38 ,,0/1.117 
'1310/01/83 0:05 11813 64 1 10 12 2 rz 25 6 2 1.5 5.0 392.10 319.06 
411 10/07/83 0:36 11903 61, 1 10 12 2 rz 21 II 2 1.5 5.0 1,111. 113 '100.65 
45 10/07/83 0:43 11913 611 1 10 11 2 1Z 26 'I 2 1.5 5.0 389.76 376.80 
1,6 10/07/83 0:50 11923 611 1 10 111 2 lZ 25 II 2 1.5 5.0 '115.27 1,01. 1,6 
,,7 lO/n 1/83 0:55 9863 61, 1 9 17 1 YK 16 'I 1 1.5 5.0 355.51, 31,3.72 
48 10/07/83 1: 02 11933 611 1 10 15 2 TZ 25 4 2 1.5 5.0 387.61 3111.18 
119 10/07/83 1 :03 9873 61, 1 9 18 1 YK 17 I, 1 1.5 5.0 372.91 360.51 
50 10/07/83 1 :08 9883 64 1 9 11 1 YK 18 4 1 1.5 5.0 370.02 357.71 
51 10/0I/83 1 : 15 9893 61, 1 9 15 1 YK 18 I, 1 1.5 5.0 399.70 386.1'1 
52 10/07/83 1: ,,2 9923 61, 1 9 17 1 YK 21 4 1 1.5 5.0 3115.21 333.73 
53 10/01/83 2: 10 9953 611 1 9 1/1 1 YK 22 I, 1 1.5 5.0 ',05.10 392.22 
511 10/07/83 2: 211 9973 64 1 10 13 1 (Z 211 'I 1 1.5 5.0 336. 18 325.00 
55 10/19/83 22;16 11313 611 1 10 11 1 Cli 38 6 2 1.5 5.0 300.21 290.23 



OCTOBER 1983 CEAR COMPARISON STUDY (TASK_CD 01) 2 
DEPLOYMENT DATA SUMMARY fOR 1 METER SQUARE [PIBENIIIIC SI.ED. 

OBS DATE TIME SAMPLE GEAR USE._CODE VESI._CD DPTlI_RIV WAVE_liT REGION RIV_I1IIE SIlT TOW_DIR TQICSPD DURATION TOI-CARfA VOIUI1E 

56 10/19/83 22:22 11323 61, 1 10 11 1 CII 38 6 2 1.5 5.0 ,,30.82 "16.50 
57 10/19/83 22:28 11333 6L, 1 10 13 1 ell 38 6 2 1.5 5.0 L151. 82 L136.80 
58 10/19/83 23:06 11383 64 1 10 15 2 CII 37 I, 2 1.5 5.0 391.02 378.02 
59 10/19/83 23: 12 11393 6LI 1 10 III 2 CII 37 II 2 1.5 5.0 381.86 369.16 
60 10/19/83 23: 21 111,03 611 1 10 17 2 CII 36 LI 2 1.5 5.0 399.78 386. L,9 
61 10/19/83 23:41 11433 611 1 10 11 2 CII 37 6 2 1.5 5.0 3811.82 372.02 
62 10/19/83 23:53 11443 6/1 1 10 1 I 2 CII 36 6 2 1.5 5.0 1'26.05 1'11.88 
63 10/19/83 23:59 11453 611 1 10 11 2 CII 36 6 2 1.5 5.0 278.31 269.05 
611 10/20/83 0:0611 L163 611 1 10 10 2 CII 35 6 2 1.5 5.0 266.72 277.19 
65 10/20/83 0: 14 11473 611 1 10 11 2 CII 311 6 2 1.5 5.0 Llll . 'I" 397.76 
66 10/20/83 0: 22 11483 611 1 10 12 2 CII 3LI 6 2 1.5 5.0 2H8.31, 278.15 
67 10/20/83 0;29 111,93 64 1 10 11 2 CII 311 6 2 1.5 5.0 '108.18 39

'
1.61 

68 10/20/83 0:32 11503 61, 1 10 12 2 CII 311 6 2 1.5 5.0 1115.07 1101.21 
69 10/20/83 1; 00 11533 64 1 10 18 3 CII 311 II 1 1.5 5.0 3511.117 3L12.68 
70 10/20/83 1:07 11543 611 1 10 13 3 CH 31, II I 1.5 5.0 361.10 35LI.89 
71 10/20/83 2:02 11583 6LI 1 10 13 3 TZ 27 LI 1 1.5 5.0 31 Lt. 27 303.82 
72 10/20/83 2:08 11593 611 1 10 15 3 IZ 27 II I 1.5 5.0 30/.57 291.311 
73 10/20/83 2:35 11633 6LI 1 10 10 3 IZ 28 6 1 1.5 5.0 350.09 338.45 
74 10/20/83 2: 41 116L13 611 1 10 8 3 IZ 29 6 1 1.5 5.0 381.80 369.10 
75 10/20/83 2:51 11653 611 1 10 11 3 IZ 28 II 1 1.5 5.0 - 3110.23 328.92 
76 10/20/83 2:57 11663 611 1 10 13 3 IZ 29 II 1 1.5 5.0 395.85 382.69 
77 10/20/83 3: 011 11673 64 1 10 12 3 IZ 29 II 1 1.5 5.0 357.70 345.81 
78 10/20/83 3: 11 11683 611 1 10 13 2 TZ 30 I, 1 1.5 5.0 6 1,5.57 6211. 10 
79 10/20/83 3:28 11703 611 1 10 10 3 1Z 30 6 1 1.5 5.0 11~5.JI5 1111 . 31 
80 10/20/83 3: 311 11713 64 1 10 8 3 1Z 30 6 1 1.5 5.0 387.83 3711. 9LI 
81 10/20/83 3:41 11723 6li 1 10 8 3 TZ 31 6 1 1.5 5.0 356.87 3115.01 
82 10/20/83 3:52 11733 611 1 10 17 3 IZ 30 II 1 1.5 5.0 3116.61 335.09 
83 10/20/83 3: 58 117113 6LI 1 10 13 3 1Z 30 II 1 1.5 5.0 33.1.70 326. 117 
811 10/20/83 II: 011 11963 611 1 10 11 3 1Z 30 II 1 1.5 5.0 378.113 365.85 
85 10/20/83 4:1111973 611 1 10 JlI 3 TZ 30 II 1 1.5 5.0 1150.61 1135.63 
86 10/20/83 II: 17 11983 6LI 1 10 1 LI 3 IZ 30 LI 1 1.5 5.0 263.93 255.16 
87 10/20/83 5:17 12063 64 1 10 9 3 rz 32 6 1 1.5 5.0 3116.10 3311. 59 
88 10/20/83 5:23 12073 6LI 1 10 8 3 lZ 32 6 1 1.5 5.0 I,03.6LI 390.22 
89 10/20/83 5:30 12083 611 1 10 10 3 rz 32 6 I 1.5 5.0 3811.119 371.71 
90 10/20/83 5: 37 12093 6LI 1 10 10 3 IZ 32 6 1 1.5 5.0 366.113 354.25 
91 10/20/83 5: 112 12103 64 1 10 12 3 'IZ 32 6 1 1.5 5.0 357.811 345.94 
92 10/20/83 20:09 12133 6li 1 9 13 1 IZ 26 6 2 1.5 5.0 1119.35 1105. 111 
93 10/20/83 20:20 12143 61, 1 9 10 1 IZ 26 II 2 1.5 5.0 386.91 3711.05 
94 10/20/83 20:26 12153 64 1 9 10 1 IZ 26 II 2 1.5 5.0 397 .32 3811. 11 
95 10/20/83 20:33 12163 64 I 9 10 1 lZ 26 II 2 1.5 5.0 393.15 380.08 
96 10/20/83 20:39 12173 6/1 1 9 6 1 IZ 25 I, 2 1.5 5.0 381.911 369.211 
97 10/20/83 20:50 12183 611 1 9 111 1 rz 26 II 2 1.5 5.0 387. 17 371,.29 
98 10/20/83 20:56 12193 61, 1 9 13 1 IZ 26 II 2 1.5 5.0 391.50 3"78. 118 
99 10/20/83 21:32 12233 6Ii 1 9 17 1 lZ 25 II 2 1.5 5.0 '100.36 387.05 

100 10/20/83 21:40 12243 61, 1 9 15 1 IZ 211 II 2 1.5 5.0 :i97.91 3811.68 
101 10/20/83 22:01 12253 61, 1 9 18 1 Yl( 20 6 2 1.5 5.0 357.81 3115.91 
102 10/20/83 22: 11 12263 6/1 1 9 15 1 YK 20 II 2 1.5 5.0 376.011 365. l lll 
103 10/20/83 23:01 12313 611 1 9 17 1 YI< 16 'I 2 1.5 5.0 '122.50 1108. 116 
104 10/20/83 23:09 12323 611 1 9 15 I YK II, 4 2 1.5 5.0 1109.06 395.1,6 
105 10/20/83 23:16 12333 6/1 1 9 17 \ YK \/1 LI 2 1.5 5.0 L121.50 401.1'8 
106 10/20/83 23:22 12343 6LI 1 9 16 1 YI< II, I, 2 1.5 5.0 1128.1,6 '1111. 22 
107 10/20/83 23;29 12353 611 1 9 13 1 YK 14 I, 2 1.5 4.0 215.3 11 208.18 





I 
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OCTOBER 1983 GEAR COMPARISON STUDY (TASK .. CD 01) 
DEPLOYNENT DATA SUMMARY fOR 6,2 METER IIIG:t-RIS[ mAWL 

AND 3 MEIER BEAM TRAWL. 

U C· D B R 0 T T 
S 0 V E P 0 \-I I T T U 0 0 

S E M £ N T T A R V 0 0 R W IV V 
A M S G II M V E W W A 0 

D T M G C E t E G M s r 0 A L 
0 A I P E 0 N R R T I I I 0 S I I H U 
B T M L A D T C P I Y Ii 0 L r I p 0 S [ M 
S E E E R E S D M V P 1 N E I: R D N T A [ 

1 0"OCT83 20:09 1072 18 2 17 1000 10 2 1 TZ 25 I, 2 1.5 10 
2 0l,OCT83 20;09 1032 50 2 16 2200 10 2 1 lZ 25 4 2 1.5 10 
3 0l,OCT83 21:09 1073 18 2 17 1000 10 2 1 IZ 27 I, 2 1.5 5 
4 DI,OCT83 21 :09 1033 50 2 16 2500 12 2 1 TZ 27 II 2 1.5 5 
5 0l,OCT83 21:51 107

" 
18 2 17 1000 12 2 1 TZ 27 I, 2 1.5 5 

6 01,OCT83 21: 51 1031, 50 2 16 2300 15 2 1 TZ 27 4 2 1.5 5 
7 01,OCT83 22;25 1075 18 2 17 1000 12 2 1 TZ 27 I, 2 1.5 5 
8 040CT83 22:25 1035 50 2 16 2300 15 2 1 rz 21 I, 2 1.5 5 
9 0l,OCT83 23:00 1076 18 2 17 1000 12 2 1 lZ 28 4 2 1.5 10 

10 0110Cl83 23:00 1036 50 2 16 2400 15 2 1 rz 28 4 2 1.5 10 
11 01,OCT83 24:00 1077 18 2 17 1000 15 2 1 lZ 28 4 1 1.5 10 
12 0l,OCT83 24:00 1037 50 2 16 21,00 15 2 1 IZ 28 I, 1 1.5 10 
13 050C183 0:54 1078 18 2 17 1000 10 2 1 TZ 29 4 1 1.5 10 
111 050C183 0:511 1038 50 2 16 2300 15 2 1 TZ 29 1\ 1 1.5 10 
15 050CT83 1: 15 1079 18 2 17 1000 10 2 1 lZ 29 II 1 1.5 12 
16 050CT83 1: 15 1039 50 5 16 2200 12 2 1 TZ 29 II 1 1.5 8 
17 050C183 2:26 1080 18 2 17 1000 10 2 1 lZ 29 I, 1 1.5 10 
18 050CT83 2:26 101,0 50 2 16 2200 12 2 1 TZ 29 1\ 1 1.5 10 
19 050CI83 3:04 1081 18 2 17 1000 11 2 2 lZ 29 I, 1 1.5 5 
20 050CT83 3:04 1041 50 2 16 2200 15 2 2 TZ 29 'I 1 1.5 5 
21 050C183 3:31 1082 18 2 17 1000 20 2 2 rz 29 I, 1 1.5 5 
22 050Cl83 3:31 1042 50 2 16 2200 18 2 2 IZ 29 4 1 1.5 5 
23 060CT83 19:21 1083 18 1 17 1000 11 2 2 rz 25 II 2 1.5 10 690 2103.12 1381.75 
24 060CT83 19:21 1043 50 1 16 2500 11 2 2 TZ 25 4 2 1.5 10 690 3036.00 5000.29 
25 060CT83 19:52 108'1 18 1 17 11 2 4 IZ 27 'I 2 1.5 5 350 1066.80 700.89 
26 060CI83 19:52 1044 50 1 16 2500 11 2 4 lZ 27 4 2 1.5 5 350 15'10.00 2536.38 
27 060CT83 20:22 1085 18 1 17 1000 14 2 2 lZ 27 I, 2 1.5 5 3110 1036.32 680.86 
28 060CI83 20:22 10115 50 1 16 21,00 14 2 2 IZ 27 'I 2 1.5 5 3110 "'96.00 21'63.91 
29 060CI83 20:38 1086 18 1 17 1000 15 2 2 TZ 27 I, 2 1.5 10 710 21611. 08 11'21.80 
30 060Cl83 20:38 101,6 50 1 16 2400 15 2 2 lZ 27 I, 2 1.5 10 710 3124.00 51115.23 
31 060C183 21:21 1087 18 1 17 1200 15 2 2 IZ 28 

" 
2 1.5 5 360 1097.2B 720.91 

32 060Cl83 21:21 10'17 50 1 16 2500 15 2 2 IZ 28 'I 2 1.5 5 360 1581,.00 2608.85 
33 060Cl83 21:39 1088 18 1 17 1200 15 2 2 TZ 28 I, 2 1.5 10 710 21611.08 11'21.80 
311 060Cl83 21:39 10'18 50 1 16 2700 15 2 2 rz 28 II 2 1.5 10 710 312'1.00 5Jl,5.23 
35 060C183 22:23 1089 18 1 17 1200 15 2 1 rz 29 I, 2 1.5 5 '140 13111. 12 881.12 
36 060Cl83 22:23 10'19 50 1 16 2500 15 2 1 TZ 29 I, 2 1.5 5 1"10 1936.00 3188.59 
37 060Cr83 22:46 1090 18 1 17 1200 15 2 1 IZ 29 'I 2 1.5 10 760 2316.,,8 1521.93 
38 060C183 22: 116 1050 50 1 16 2500 15 2 1 TZ 29 

" 
2 1.5 10 760 33'1',.00 5507.57 

39 06DCT83 23: 10 1091 18 1 17 1150 16 2 2 IZ 29 I, 2 1.5 10 780 23T/.I,I, 1561.98 
40 06oC183 23: 10 lD51 50 1 16 2700 16 2 2 IZ 29 'I 2 1.5 10 780 31'32.00 5652.50 
111 060C183 23:42 1092 18 1 17 1200 15 2 2 IZ 29 4 2 1.5 5 420 1 ~~80. 16 8111. 07 
42 060Cl83 23:42 1052 50 1 16 2500 15 2 2 IZ 29 II 2 1.5 5 1120 lU11t\.00 30113.66 
113 070C183 0:21 1093 18 5 17 1200 12 2 2 lZ 30 II 1 1.5 10 960 2926.08 1922.43 
IIII 070Cl83 0:21 1053 50 1 16 2500 12 2 2 IZ 30 I, 1 1.5 10 960 422',.00 6956.93 
li5 Olocr83 0:1,6 10911 18 1 17 1200 15 2 1 rz 30 II 2 1.5 10 930 2831\.611 1862.36 
116 0lOCl83 0:,,6 1051, 50 5 16 2600 15 2 1 rz 30 I, 2 1.5 10 930 11092.00 6739.52 
47 OlOCl83 1: 22 1095 18 1 17 1200 14 2 2 lZ 30 

" 
1 1.5 10 730 2225.01, 1'161.85 



OCTOBER 1983 GEAR COMI'AR I SON sruOY (TASK __ eD 01) 2 
DEPLOYMENT OATA SlJMI1ARY fOR 6.2 METER IIIGIl-RISE fRAHL 

AND 3 METER BEAM TRAWL. 

U C D B R 0 r T 
s 0 V E P 0 W I 1 T U 0 0 

S E M E N 1" T A R V 0 \) R W W V 
A M S G II M V E W W A 0 

D T M G C E L E G M s T 0 A L 
0 A I P E 0 N R R T I I I 0 S I I R lJ 
B T M L A 0 T C P I Y H 0 L 1 I P 0 S E M 
S E E E R E S D M V p T N E E R D N T A E 

118 070CT83 1 :22 1055 50 1 16 2300 11\ 2 2 lZ 30 II 1 1.5 10 730 3212.00 5290.16 
1i9 070C183 2:01 1096 18 1 17 1200 12 2 2 TZ 30 II 1 1.5 10 750 2286.00 1501.90 
50 MOCT83 2;01 1056 50 1 16 2300 12 2 2 IZ 30 4 1 1.5 10 750 3300.00 51135.10 
51 070CT83 3: 13 1097 18 1 17 1200 15 2 2 TZ 30 II 1 1.5 5 360 109l.28 720.91 
52 070C183 3: 13 1057 50 1 16 2500 15 2 2 IZ 30 I, 1 1.5 5 360 15811.0U 2608.85 
53 OlOCl83 3:53 1098 18 1 11 1200 10 2 1 lZ 30 4 1 1.5 5 390 1188.72 780.99 
511 070Cl83 3:53 1058 50 1 16 21,00 10 2 1 lZ 30 II 1 1.5 5 390 1116.00 2826.25 
55 070C183 4:22 1099 18 1 11 1200 10 2 1 TZ 30 4 1 1.5 5 360 1091.28 720.91 
56 OlOCl83 II: 22 1059 50 1 16 21100 10 2 1 1Z 30 4 1 1.5 5 360 15811.00 2608.85 
57 0locr83 4:39 1100 18 1 17 1200 10 2 1 12 30 II 1 1.5 5 330 1005.811 660.811 
58 070cr83 4:39 1060 50 1 16 2300 10 2 1 lZ 30 4 1 1.5 5 330 11\52.00 2391.1111 
59 0lOCl83 5:02 1101 18 1 17 1150 12 2 1 TZ 30 4 I 1.5 10 560 1-/06.88 1121.112 
60 OlOC183 5:02 1061 50 1 16 2500 10 2 1 TZ 30 II 1 1.5 10 560 2/164.00 11058.21 
61 070Cl83 5:30 1102 18 5 11 1200 111 2 1 lZ 31 II 1 1.5 10 600 182B.80 1201.52 
62 070Cl83 5:30 1062 50 1 16 2500 111 2 1 T2 31 II 1 1.5 10 600 26110.00 43 118.08 
63 070CIB3 21: 26 1103 18 1 11 1200 15 2 1 IZ 31 II 2 1.5 to 820 21199.36 161,2.08 
61i 070CT83 21:26 1063 50 1 16 2700 15 2 1 IZ 31 4 2 1.5 10 820 3608.00 59112.38 
65 070Cl83 22: 16 1101, 18 1 17 1200 15 2 1 lZ 31 6 2 1.5 10 160 2316.118 1521.93 
66 070CT83 22:16 1061, 50 1 16 2600 15 2 1 IZ 31 6 2 1.5 10 760 331,11. uo 550-1.57 
61 070CT83 22:53 1105 18 1 17 1200 12 2 1 lZ 31 6 2 1.5 5 380 1158.211 760.96 
68 0locr83 22:53 1065 50 1 16 2500 12 2 I lZ 31 6 2 1.5 5 380 1672.00 2753.78 
69 070CT83 23: 16 1106 18 1 17 1100 10 2 1 TZ 32 6 2 1.5 10 750 2286.00 1501.90 
70 OraCl83 23: 16 1066 50 t 16 21100 12 2 1 lZ 32 6 2 1.5 10 750 3300.00 5/135.10 
11 080eT83 0:08 1107 18 1 11 1000 10 2 1 lZ 32 6 2 1.5 5 '130 1310.61, 861.09 
72 080CT83 0:08 1067 50 1 16 2500 10 2 1 TZ 32 6 2 1.5 5 1130 1892.00 3116.12 
73 080CIS3 0:32 1108 18 1 17 1000 11 2 1 lZ 32 6 2 1.5 5 350 1066.80 100.89 
7/1 080Gl83 0: 32 1068 50 1 16 2700 10 2 1 lZ 32 6 2 1.5 5 350 151Hl.00 2536.38 
75 080CT83 1: 10 1109 18 1 17 1200 10 2 1 lZ 33 6 2 1.5 5 1110 12119.68 821. OIl 
76 080Cl83 1: 10 1069 50 I 16 2700 10 2 1 lZ 33 6 2 1.5 5 'ito 18011.00 2971.19 
77 (J80G183 1: 33 1110 18 2 11 1100 11 2 1 TZ 33 6 2 1.5 10 930 2834.61, 1862.36 
78 08oCI83 1:33 1070 50 1 16 2500 12 2 1 IZ 33 6 2 1.5 10 930 1,092.00 6739.52 
79 080CT83 1: 57 1111 18 1 17 1000 10 2 1 lZ 33 6 2 1.5 10 870 2651.76 17112.21 
80 080CT83 2:36 1112 18 1 11 1000 11 2 1 CII 3/1 6 1 1.5 10 680 20n.611 1361.12 
81 080Cl83 2:36 1071 50 1 16 2500 10 2 1 Gil 3/1 6 1 1.5 10 680 2992.00 11927.82 
82 080Cl83 3:28 1132 50 5 16 10 2 1 CII 3/1 6 1 1.5 5 60 2611. 00 1,3/1.81 
83 D80Cl83 3:51 1113 18 1 17 1000 11 2 1 ell 3 /, 6 1 1.5 5 390 1188.12 780.99 
811 080Gl83 3:51 1 J 33 50 1 16 2500 10 2 1 ell 311 6 1 1.5 5 390 1716.00 2826.25 
85 080CT83 I,: 33 111/, 18 5 11 1000 10 2 1 Cit 34 6 1 1.5 2 
86 080Cl83 4: 33 1131i 50 1 16 2500 10 2 1 eli 31, 6 1 1.5 10 8/10 3696.00 6087.31 
8l D80CT83 4:56 1115 18 5 17 1000 11 2 1 CII 311 6 1 10 
88 080Cl83 6: 111 1116 18 1 17 1000 10 2 1 ell 3/1 6 1 1.5 10 750 2286_00 1501.90 
89 080CT83 20: 16 1 J 17 18 1 17 1000 9 2 2 CII 35 6 2 1.5 5 1100 1219.20 80 I. 01 
90 080C183 20: 16 1135 50 1 16 21100 10 2 2 ell 35 6 2 1.5 5 1,00 1760.00 2898.72 
91 D80Cl83 20:115 1118 18 1 17 1000 10 2 2 Ctl 35 6 2 1.5 10 860 2621.28 1122.18 
92 080GI83 20:45 1136 50 1 16 2500 8 2 2 CII 35 6 2 1.5 10 860 3781'.00 6232.25 
93 080el83 21: 11 1119 18 1 17 1000 10 2 1 Gil 35 6 2 1.5 10 850 2590.80 1702.16 
9

'
1 OBOGT83 21: 11 1137 50 1 16 2500 8 2 1 CII 35 6 2 1.5 10 850 37/10.00 6159.78 



OCTOBER 1983 GEAR COMPAHISON STUDY (TASK_CD 01) 3 
OEPLOYMflH DATA SUMI1AHY fOn 6.2 I1EHH HIGII-RIS[ IHAWL 

AND 3 MEH.R BEAI1 lRAHL. 
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95 080CT83 21: 44 1120 18 1 17 1000 10 2 1 Gil 36 6 2 1.5 5 1120 1280.16 8111. 07 
96 G80ClS3 21: 1111 1138 50 1 16 2500 8 2 1 Gil 36 6 2 1.5 5 1,20 18118.00 30113.66 
97 080Cl83 22:03 1121 18 1 17 1000 10 2 1 CII 36 6 2 1.5 5 4110 13111. 12 881. 12 
98 080CT83 22:03 1139 50 1 16 2500 10 2 1 Gil 36 6 2 1.5 5 1,1,0 1936.00 3188.59 
99 080CI83 22:22 1122 18 1 17 1000 JO 2 1 Gil 36 6 2 1.5 5 1100 1219.20 801.01 

100 D80CT83 22:22 11/10 50 1 16 21,00 10 2 1 Gil 36 6 2 1.5 5 1100 1760.00 2898.72 
101 080C183 23 :03 1123 18 1 17 1000 10 2 1 CII 36 6 2 1.5 10 750 2286.00 1501.90 
102 080CT83 23:03 1111 1 50 1 16 2300 12 2 1 Gil 36 6 2 1.5 10 750 3300.00 51135.10 
103 080Cl83 23:24 11211 18 1 17 1000 10 2 J Gil 36 6 2 1.5 5 1100 1219.20 801.01 
104 080GI83 23: 24 1142 50 1 16 2300 12 2 1 Gil 36 6 2 1.5 5 400 1760.00 2898.72 
105 080C183 23:42 1125 18 1 17 1000 10 2 1 Gil 36 6 2 1.5 10 770 23116.96 1541.95 
106 080CT83 23:42 11113 50 1 16 2300 12 2 1 Ctl 36 6 2 1.5 10 770 3388.00 5580.04 
107 090CT83 0: 15 1126 18 1 17 1000 10 2 1 Gil 36 6 2 1.5 10 810 21168.88 1622.05 
108 090CT83 0:15 11114 50 1 16 21,00 12 2 1 ell 36 6 2 1.5 10 810 3564.00 5869.91 
109 090CT83 0:43 1127 18 1 17 1000 10 2 1 Gil 37 6 2 1.5 10 780 2377 .1111 1561.98 
110 090C183 0:43 1145 50 1 16 2500 12 2 1 CH 37 6 2 1.5 10 780 31'32.00 5652.50 
III 090CT83 1:09 1128 18 1 17 1000 10 2 1 Gil 37 6 2 1.5 5 380 1158.211 760.96 
112 090CT83 1 :09 11116 50 1 16 211no 12 2 1 Gil :n 6 2 1.5 5 380 1672.00 2753.78 
113 170CT83 19:51 1129 18 1 17 1000 11 2 1 Gil 38 6 2 1.5 10 780 2377 .'111 1561.98 
1111 170CT83 19:51 1 50 5 16 2200 10 2 I CII 38 6 2 1.5 3 
115 170Cl83 20;29 2 50 1 16 2200 12 2 1 ell 38 6 2 1.5 10 780 31132.00 5652.50 
116 170CI83 20:51 1130 18 1 17 1000 11 2 1 Gil 38 6 2 1.5 5 410 12119.68 821. Oil 
117 170CT83 20:51 3 50 1 16 2200 12 2 1 Gil 38 6 2 1.5 5 1110 1801'.00 2971.19 
118 170CTS3 21: 117 1131 18 1 17 1000 12 2 1 Gil 38 6 2 1.5 5 1,20 1280.16 8111.07 
119 170GI83 21: 55 4 50 1 16 2200 111 2 1 Gil 38 6 2 1.5 5 1120 18118.00 30113.66 
120 170GT83 22: 10 1153 18 1 17 1000 11 2 1 Gil 38 6 2 1.5 5 11 1,0 13111.12 881.12 
121 170CI83 22: 10 5 50 1 16 2200 12 2 I Gil 38 6 2 1.5 5 111,0 1936.00 3188.59 
122 170CT83 22;119 1151, 18 1 17 1000 10 2 1 Gil 37 6 1 1.5 10 880 2682.211 1762.23 
123 170C183 22: 119 6 50 1 16 2200 12 2 1 Gil 31 6 I 1.5 10 8BO 3872.00 6377.18 
124 170Cl83 23: 09 1155 18 1 17 1000 10 2 1 CII 36 6 1 1.5 10 870 2651.16 17112.21 
125 170CT83 23:09 7 50 1 16 2300 10 2 1 ell 36 6 1 '.5 10 870 3828.00 63011.72 
126 180Cl83 0: 10 1156 18 1 17 1000 10 2 1 Gil 36 6 1 1.5 10 810 21168.88 1622.05 
127 180CI83 0: 10 8 50 1 16 2200 10 2 J Gil 36 6 1 1.5 10 810 356'1.00 5869.91 
128 180CI83 0; 36 1157 18 1 17 1000 10 2 1 CII 36 6 1 1.5 10 7110 2255.52 11181.88 
129 l80CT83 0:36 9 50 1 16 2300 10 2 1 Gil 36 6 1 1.5 10 7110 3256.no 5362.63 
130 18DCI83 1: 01, 1158 18 1 17 1000 10 2 1 CII 36 6 1 1.5 5 '100 1219.20 801.01 
131 180C183 1: 011 10 50 1 16 2300 10 2 1 CH 36 6 1 1.5 5 1100 1760.00 2898.72 
132 180er83 1: 29 1159 18 1 17 1000 10 2 1 ell 31, 6 1 1.5 5 1'30 1310.61, 861.09 
133 l80er83 1: 29 11 50 1 16 2300 10 2 1 CII 31t 6 1 1.5 5 1,30 1892.00 3116.12 
1311 180C183 19:08 1160 18 1 17 1000 12 2 1 Gil 35 6 1 1.5 5 1180 11163.011 961.22 
135 180cr83 19;08 12 50 1 16 2300 11 2 1 Gil 35 6 1 1.5 5 1180 2112.00 31178. 1.6 
136 180G183 19:26 1161 18 1 17 1000 .10 2 1 CII 35 6 1 1.5 5 500 15211.00 1001.27 
137 180el83 19:26 13 50 1 16 2300 10 2 1 CII 35 6 I 1.5 5 500 2200.00 3623. 110 
138 180cr83 20;06 1162 18 1 17 1000 11 2 1 Gil 311 6 2 1.5 10 770 23116.96 15111.95 
139 180CT83 20:06 11, 50 2 16 2200 10 2 1 Gil 31, 6 2 1.5 9 660 29011.00 11782.89 
11.0 18Der83 20:31 15 50 1 16 2300 10 2 1 ell 34 6 2 1.5 10 770 3388.00 5580.0" 
141 18oeT83 20:511 1163 18 1 17 1000 11 2 1 Cli 311 6 2 1.5 5 380 1158.211 760.96 



OC(OBER 1983 GEAR CON PAR I SON SWOY (lASI< __ CI) 01 I II 
DEPLOYMENT OATA SUMI4ARY FOR 6.2 ME.TER If'GII-RISE TBAWL 

AND 3 ME1ER BEAM TRAWL. 
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1112 l80CT83 20:511 16 50 1 16 2300 10 2 1 CII 311 6 2 1.5 5 380 1672.00 2753.78 
1113 180CI83 21: 111 11611 18 1 17 1000 11 2 1 TI 33 6 2 1.5 10 BOO 21138.110 1602.03 
Pili 180CTS3 21: 111 17 50 1 16 2200 10 2 1 fZ 33 6 2 1.5 10 800 3520.00 5797,1111 
1115 ISDcrS3 21: 58 1165 18 I 17 1000 10 2 1 II 32 6 2 1.5 5 11110 13111. 12 861.12 
1116 18DCTS3 21 :58 18 50 1 16 2300 10 2 1 TZ 32 6 2 1.5 5 '1110 1936.00 3188.59 
147 180CT83 22:13 1166 18 I 17 1000 10 2 1 Tl 32 6 2 1.5 10 7110 2255.52 1461.68 
1118 l60CT83 22:13 19 50 1 16 2300 10 2 1 lZ 32 6 2 1.5 10 7110 32%.00 5362.63 
1119 180Cl83 22:38 1167 18 I 17 1000 11 2 1 II 32 6 2 1.5 5 390 1188.72 780.99 
150 J80CI83 22: 38 20 50 1 16 2300 10 2 1 rz 32 6 2 1.5 5 390 1116.00 2826.25 
151 18Dcr83 23:02 1168 18 1 17 1000 10 2 2 lZ 32 6 2 1.5 10 950 2895.60 1902.1/1 
152 180CT83 23:02 21 50 1 16 2300 10 2 2 1Z 32 6 2 1.5 10 950 '1180.00 68811.116 
153 180CT83 23:21 1169 18 1 11 1000 10 2 1 lZ 32 6 1 1.5 10 810 21168.88 1622.05 
154 180CI83 23:21 22 50 1 16 2300 10 2 I 1Z 32 6 I 1.5 10 BIO 3564.00 5869.91 
155 180CT83 23:'15 1170 18 1 17 1000 10 2 2 TZ 32 6 1 1.5 5 1110 12119.68 821.011 
156 18DCI83 23:45 1 JlI7 50 1 16 10 2 2 lZ 32 6 1 1.5 5 /110 18011.00 2971.19 
157 19DC183 19: III 1111 18 1 11 1000 10 2 1 YK 20 II 2 1.5 10 590 1798.32 1181.50 
158 190CT83 19:41 1148 50 1 16 2100 10 2 1 YK 20 II 2 1.5 10 590 2596.00 11275.61 
159 190CJ83 20:02 79 18 2 17 1000 10 2 I YK 19 II 2 1.5 5 110 121.92 80.10 
160 190CT83 20:02 1149 50 2 16 2100 10 2 1 YK 19 'I 2 1.5 5 110 176.00 289.87 
161 190CT83 20;32 80 18 1 11 1000 10 2 2 YK 21 II 2 \.5 10 620 1889.-(6 12'11.57 
162 190CI83 20: 32 1151 50 1 16 2100 10 2 2 YI< 21 'I 2 1.5 10 620 2728.00 '1'193.02 
163 190CI83 21: 15 81 18 1 17 1000 10 2 2 YI< 22 II 2 1.5 10 650 1981.20 1301.65 
1611 190CT83 21:15 1150 50 1 16 2100 10 2 2 YK 22 [I 2 1.5 10 650 2860.00 '1710. 112 
165 190C183 21: 50 82 18 1 11 1000 10 2 2 YI< 22 II 2 1.5 5 300 914. 'I<) 600. -'6 
166 190C183 21 :50 1152 50 1 16 2200 10 2 2 YI< 22 II 2 1.5 5 300 1320.00 217'1. 011 
167 190CI83 22:39 83 18 1 17 1000 10 2 2 TZ 25 II 1 1.5 5 1130 1310.611 861.09 
168 190CT83 22: 39 1192 50 1 16 2200 10 2 2 lZ 25 " 1 1.5 5 1130 1892.00 3116.12 
169 190CJ83 22:58 84 18 1 17 1000 15 2 2 TI 26 II 1 1.5 10 830 2529.8'1 1662.10 
170 190C183 22:58 1193 50 1 16 2200 15 2 2 IZ 26 'I 1 1.5 10 830 3652.00 60111.8'1 
171 190C183 23:21 85 18 1 17 1000 10 2 2 H 26 I, 1 1.5 10 7'10 2255.52 1[181.88 
172 190cr83 23:21 11911 50 1 16 2100 10 2 2 1Z 26 [I I 1.5 10 7,,0 3256.00 5362.63 
173 200C183 0:01 86 18 2 17 1000 15 2 2 TZ 26 II I 1.5 10 
1711 200C183 0:01 1195 50 1 16 2200 15 2 2 TZ 26 II 1 1.5 5 290 1216.00 2101.57 
175 200C183 0:25 88 18 1 17 1000 15 2 2 TI 26 II 1 1.5 5 290 8tB.92 580.7'1 
176 200Cl83 1 :20 87 18 1 17 900 10 2 3 TZ 30 'I 1 1.5 10 520 15811.96 10'11.32 
177 200C183 1: 20 1196 50 1 16 2000 10 2 3 TZ 30 II 1 1.5 10 520 2288.00 3768.311 
118 200CI83 2:03 89 18 1 17 1000 10 2 2 rz 30 4 1 1.5 5 210 822.96 5110,68 
179 200CT83 2:03 1197 50 1 16 2100 10 2 2 TI 3D 4 1 1.5 5 270 1188.00 1956.64 
180 200CI83 2:23 90 18 1 17 1000 10 2 2 H 30 II 1 1.5 10 620 1889. '16 12111.57 
181 200CI83 2:23 1198 50 1 16 2200 10 2 2 TZ 30 Ij 1 1.5 10 620 2'l28.00 '1'193.02 
182 200CT83 19:23 1181 18 1 17 1000 10 2 1 TZ 31 6 2 1.5 10 870 2651.76 1'7112,21 
183 200CI83 19:23 1172 50 I 16 2300 10 2 1 IZ 31 6 2 1.5 10 870 3828.00 63011. 72 
181\ 200CT83 20:01 1182 18 1 17 1000 12 2 1 lZ 30 6 2 1.5 10 760 2316. lIB 1521.93 
185 200CI83 20:01 1173 50 1 16 2300 10 2 1 TZ 30 6 2 1.5 10 760 334'1.00 5507.57 
186 200CJ83 20: 33 1183 18 1 17 1000 12 2 1 IZ 30 4 2 1.5 5 330 1005. BII 660.811 
lB7 200CI83 20: 33 11711 50 1 16 15 2 1 lZ 30 II 2 1.5 5 330 11152.00 2391.411 
IB8 200CT83 20:53 1184 18 1 17 1000 12 2 1 TZ 30 4 2 1.5 10 7110 2255:52 11181 .88 



OCTOBER 1983 GEAR CO~IPAHISON SlUDY (TASK_CO (1) 5 
DEPlOYI~[tH DATA SUMI1ARY fOR 6.2 METER 111GB-RISE mA~IL 

AND 3 METER BEAM TRAWL. 
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B T M L A D T C P I Y Ii a L T I P 0 S " M 
S E [ E R E S 0 M V P T N E E R 0 N T A £ 

189 200CT83 20:53 1115 50 16 2200 12 2 1 TZ 30 Ii 2 1.5 10 740 3256.00 5362.63 
190 200C183 21:21 1185 18 17 1000 12 2 2 lZ 30 " 2 1.5 5 330 1005.8/, 660.8 /, 
191 200CT83 21:21 1116 50 16 2100 15 2 2 IZ 30 Ii 2 1.5 5 330 11152.00 2391.1111 
192 200C183 21; 34 1186 18 17 1000 12 2 2 lZ 29 4 2 1.5 5 330 1005.811 660.811 
193 200CT83 21: 311 1177 50 16 2200 10 2 2 TZ 29 II 2 1.5 5 330 1'152.00 2391.111, 
19/1 200CI83 21: 58 1187 18 17 1000 12 2 2 lZ 29 4 2 1.5 5 1,20 1280.16 8111.07 
195 200CT83 21; 58 1118 50 16 2200 10 2 2 lZ 29 II 2 1.5 5 1120 18/,8.00 30113.66 





AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (IASK CODE 01) 
FISH CAl CII AND DENS I TY DATA FOR 1 t4ETER SQUARE E PI BENTH I C SLED, 

USE CODE 1 SAMPLES. 

OBS fAXON DATE 1 I ME SAMPLE WEEK REG I ON DURAT ION TO\CAREA VOLUHE AD_YOY AD YR 01. AD_TOTAL VD_ YOY VD_ YR_OL VD_.1OTAL 

1 2 08/16/811 2149 1 1 Gil 5 370 507.29 662.16 202.70 864.86 1182.96 147.85 630.81 
2 2 08/16/811 2214 2 1 CH 5 390 485.79 1115.38 151.28 566.67 333.48 121. 45 454.93 
3 2 08/16/811 2238 3 1 CII 5 390 424.39 1053.85 105.13 1158.97 968.46 96.61 1065.07 
4 2 08/16/84 2251 4 1 Gil 5 1130 405.70 558.14 100.00 658.111 591. 57 105.99 697.56 
5 2 08/16/84 2312 5 1 CfI 5 410 477.60 5311. 15 107.32 641.116 458.54 92.13 550.67 
6 2 08/16/811 2334 6 1 Gil 5 460 1115.77 436.96 56.52 493. 118 483.44 62.53 545.97 
7 2 08/16/84 2352 7 1 CIl 5 510 466.06 758.82 90.20 849.02 830.37 98.70 929.07 
8 2 08/17/84 11 8 1 Cil 5 500 1195.16 694.00 46.00 740.00 700.79 46.45 747.24 
9 2 08/17/84 35 9 1 Cil 5 540 482.45 1037.04 50.00 1087.04 1160.74 55.96 1216.70 

10 2 08/17 /8LI 51 10 1 CIl 5 520 464.52 375.00 44.23 1l19.23 1l19.78 49.51 469.30 
11 2 08/17/84 112 11 1 CH 5 530 489.40 235.85 81.13 316.98 255.41 87.86 343.27 
12 2 08/17/811 135 12 1 CH 5 510 491.98 356.86 81L 31 441 . 18 369.94 87.110 l157.34 
13 2 08/17/84 201 13 1 CH 5 590 490.95 691.53 38.98 730.51 831.05 46.85 877 .90 
14 2 08/17/84 226 14 1 CH 5 540 1177.15 994.IILI 42.59 1037.011 1125.44 118.20 1173.64 
15 2 08/17/8LI 248 15 1 CIl 5 550 451.34 1009.09 67.27 1076.36 1229.68 81.98 1311.65 
16 2 08/17/84 316 16 1 CII 5 590 442.98 867.80 49.15 916.95 1155.81 65.1l7 1221.27 
17 2 08/17/84 334 17 1 CIl 5 540 480.14 527.78 25.93 553.70 593.58 29.16 622.74 
18 2 08/17/84 407 18 1 CH 5 410 447.20 902.44 70.73 973.17 827.36 64.85 892.21 
19 2 08/17 /811 428 19 1 CH 5 450 481.34 1600.00 77.78 1677.78 1495.82 72.71 1568.53 
20 2 08/17/84 447 20 1 CIl 5 500 488.15 2090.00 70.00 2160.00 2140.74 71.70 2212.44 
21 2 08/17/84 2131 21 1 Cil 5 400 41l3.29 465.00 35.00 500.00 419.59 31.58 1151.17 
22 2 08/17/81l 2151 22 1 Cli 5 390 486.42 548.72 38.46 587.18 439.95 30.84 470.79 
23 2 08/17/84 2210 23 1 Gil 5 1160 1197.19 623.91 36.96 660.87 577.21l 311. 19 611.43 
24 2 08/17/84 2229 24 1 GH 5 410 441.64 360.98 39.02 400.00 335.11 36.23 371.34 
2~ 2 08/17/84 2312 25 1 CIl 5 1100 436.29 240.00 37.50 277.50 220.04 34.38 254.42 
26 2 08/17/811 2330 26 1 CH 5 370 439.67 275.68 18.92 294.59 231. 99 15.92 247.91 
27 2 08/18/84 15 27 1 Cif 5 440 455.92 261.36 22.73 284.09 252.24 21.93 274.17 
28 2 08/18/84 38 28 1 Gil 5 500 5114.59 1t32.00 26.00 458.00 396.63 23.87 420.50 
29 2 08/18/84 57 29 1 CH 5 420 441. 93 350.00 45.24 395.24 332.63 42.99 375.62 
30 2 08/18/811 114 30 1 CII 5 1110 441.64 326.83 31.71 358.54 303.41 29.44 332.85 
31 2 08/18/84 132 101 1 CH 5 400 504.47 402.50 27.50 430.00 319.15 21. 81 340.95 
32 2 08/18/811 152 102 1 IP 5 390 453.49 200.00 23.08 223.08 172.00 19.85 191.85 
33 2 08/18/84 210 103 1 I P 5 410 463.13 324.39 53.66 378.05 287.18 47.50 334.68 
311 2 08/18/84 229 1011 1 IP 5 370 447.20 372.97 43.21l 416.22 308.58 35.78 344.36 
35 2 08/18/84 247 105 1 IP 5 350 1134.67 331.113 20.00 351.43 266.87 16.10 282.97 
36 2 08/18/84 305 106 1 IP 5 390 410.33 874.36 28.21 902.56 831.04 26.81 857.85 
37 2 08/18/811 323 107 1 CH 5 400 505.10 1570.00 20.00 1590.00 1243.32 15.84 1259.16 
38 2 08/18/84 345 108 1 I P 5 390 1156.222812.82 12.82 2825.64 2404.52 10.96 2415.48 
39 2 08/18/811 1135 110 1 CIl 5 410 470.91 621.95 12.20 634.15 541. 50 10.62 552.12 
110 2 08/18/84 454 111 1 I P 5 410 464.84 1970.73 17 .07 1987.80 1738.24 15.06 1753.30 
'11 2 08/18/811 512 112 1 Cli 5 1120 1138.89 1952.38 0.00 1952.38 1868.311 0.00 1868.34 
'12 2 08/18/84 2053 113 1 CH 5 350 443.26 1017.14 11.43 1028.57 803.14 9.02 812.17 
'13 2 08/18/84 2113 114 1 Gil 5 350 1128.57 1771.43 0.00 1771. 113 11146.68 0.00 1446.68 
I111 2 08/18/84 2133 115 1 CII 5 330 414.39 927.27 12.12 939.39 738.43 9.65 748.08 
115 2 08/18/84 2150 116 1 CIl 5 380 426.16 336.84 10.53 347.37 300.35 9.39 309.74 
116 2 08/18/811 2207 117 1 Gil 5 360 458. 113 330.56 5.56 336.11 259.58 4.36 263.94 
'17 2 08/18/84 2225 118 1 CH 5 320 429.43 303.13 6.25 309.38 225.88 4.66 230.54 
118 2 08/18/84 2307 119 1 Gil 5 390 1115.23 266.67 7.69 274.36 250.46 7.22 257.69 
119 2 08/18/811 2325 120 1 CH 5 430 425.03 323.26 2.35 325.58 327.04 2.35 329.39 
50 2 08/18/8'1 2342 121 1 Gil 5 410 433.30 187.80 0.00 187.80 177.71 0.00 177.71 
51 2 08/19/84 17 123 1 Gil 5 420 455.27 385.71 7.14 392.86 355.83 6.59 362.112 
52 2 08/19/811 33 124 1 CH 5 380 373.63 310.53 2.63 313.16 315.82 2.68 318.50 
53 2 08/19/811 53 125 1 CII 5 460 1148.91 267.39 8.70 276.09 273.99 8.91 282.91 
5 /1 2 08/19/84 115 126 1 CH 5 370 443.09 381.08 5.41 386.49 318.22 4.51 322.74 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 2 
FISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD_YOY AO_YR_OL AD_TorAl VD_YOY VD_YR_Ol VD_TOTAl 

55 2 08/19/81, 136 127 1 CH 5 440 420.84 209.09 4.55 213 .64 218.61 4.75 223.36 
56 2 08/19/84 156 128 1 CfI 5 320 416.74 443.75 0.00 41J3.75 31~0. 74 0.00 340.74 
57 2 08/19/84 216 129 1 CH 5 440 5111.32 377.27 2.27 379.55 322.75 1.9/! 321'.70 
58 2 08/19/84 235 130 1 Cit 5 400 424.26 235.00 0.00 235.00 221.56 0.00 221.56 
59 2 08/19/81, 301 131 1 CU 5 370 '124.55 243.24 2.70 2/'5.95 211.99 2.36 214.34 
60 2 08/19/8

'
1 321 132 1 Cli 5 390 1,37 .66 251.28 2.56 253.85 223.92 2.28 226.20 

61 2 08/19/811 21100 122 1 CII 5 460 456.68 173.91 2.17 176.09 175.18 2.19 177.37 
62 2 08/29/84 106 170 2 CH 5 380 403.36 1557.89 5.26 1563.16 1467.69 /1.96 11172.65 
63 2 08/29/84 141 172 2 Cft 5 410 473.07 909.76 0.00 909.76 788.46 0.00 788.46 
61, 2 08/29/81! 158 173 2 Cli 5 510 488.52 927.115 0.00 927. 115 968.24 0.00 968.24 
65 2 08/29/84 221 174 2 CH 5 460 524.30 2089.13 13.04 2102.17 1832.93 11.44 1844.38 
66 2 08/29/81, 239 175 2 CH 5 430 457.18 1818.60 11.63 1830.23 1710.50 10.94 1721.44 
67 2 08/29/84 255 176 2 Cft 5 450 448.26 1866.67 11. 11 1877.78 1873.90 11 . 15 1885.05 
68 2 08/29/84 322 177 2 Cft 5 430 494.42 1253./19 25.58 1279.07 1090.17 22.25 1112.42 
69 2 08/29/811 338 178 2 CH 5 470 1179.01 1234.04 36.17 1270.21 1210.82 35. 119 1246.31 
70 2 08/29/84 352 179 2 . CH 5 1140 504.84 979.55 13.64 993.18 853.73 11.88 865.61 
71 2 08/29/811 412 180 2 CH 5 450 547.45 12011.1!11 13.33 1217.78 990.04 10.96 1001.00 
72 2 08/29/84 433 181 2 CIl 5 450 511. 78 911. 11 6.67 917 .78 801.12 5.86 806.99 
73 2 08/29/84 453 182 2 CH 5 390 479.43 1725.611 12.82 1738.46 1403.76 10.43 14111. 19 
14 2 08/29/84 510 183 2 CH 5 '190 563.36 610.20 4.08 614.29 530.74 3.55 534.29 
75 2 08/30/811 2129 184 2 Cli 5 380 456.86 173.68 5.26 178.95 144.47 4.38 1118.84 
76 2 08/30/84 2144 185 2 Cft 5 380 451.18 155.26 7.89 163.16 130.77 6.65 131.42 
77 2 08/30/81, 2158 186 2 CH 5 510 '152.72 82.35 1. 96 84.31 92.77 2.21 94.98 
78 2 08/30/84 2211 187 2 CH 5 560 494.67 162.50 0.00 162.50 183.96 0.00 183.96 
79 2 08/30/81, 2235 188 2 CII 5 520 469.37 73.08 1. 92 75.00 80.96 2.13 83.09 
80 2 08/30/811 2301 189 2 CH 5 1170 483.49 846.81 8.51 855.32 823.19 8.27 831.46 
81 2 08/30/84 2315 190 2 CU 5 420 511.76 700.00 7.14 707.14 574.49 5.86 580.35 
82 2 08/30/811 2328 191 2 CH 5 ,,30 469.91 727.91 4.65 732.56 666.09 4.26 670.34 
83 2 08/30/84 2341 192 2 Cit 5 470 492.88 453.19 10.64 463.83 432.15 10.14 "42.30 
811 2 08/30/84 2353 193 2 Clf 5 1180 479.92 910.42 27.08 937.50 910.57 27.09 937.65 
85 2 08/31/84 'I 194 2 CH 5 430 494.81 890.70 16.28 906.98 774.03 14.15 788.18 
86 2 08/31/84 18 195 2 Cit 5 520 500.38 859.62 25.00 884.62 893.31 25.98 919.29 
87 2 08/31/84 34 196 2 CIl 5 500 486.37 802.00 14.00 816.00 821~. 48 14.39 838.88 
88 2 08/31/81, 115 197 2 CH 5 520 506.34 694.23 7.69 701.92 712.96 7.90 720.86 
89 2 08/31/811 59 198 2 CH 5 400 489.77 995.00 35.00 1030.00 812.63 28.58 841.21 
90 2 08/31 /81~ 112 199 2 CH 5 470 465.86 670.21 12.77 682.98 676.17 12.88 689.05 
91 2 08/31/84 124 200 2 CH 5 1170 1183.16 6311.04 23.40 657.45 616.78 22.77 639.54 
92 2 08/31/84 137 201 2 CH 5 380 491.89 678.95 7.89 686.84 524.51 6.10 530.61 
93 2 08/31/811 206 202 2 CH 5 1130 483.01 1048.84 13.95 1062.79 933.73 12.42 946.15 
911 2 08/31/8

'
! 244 203 2 CH 5 430 501!.02 946.51 6.98 953.49 807.50 5.95 813.46 

95 2 08/31/81, 301 204 2 CU 5 470 484.46 959.57 4.26 963.83 930.94 4.13 935.07 
96 2 08/31/84 316 205 2 CH 5 450 "84.32 1308.89 6.67 1315.56 1216.15 6.19 1222.34 
97 2 08/31/81, 328 206 2 CfI 5 380 486.19 1271.05 7.89 1278.95 993.43 6.17 999.60 
98 2 08/31/84 342 207 2 CIl 5 550 '190.49 956.36 1. 82 958.18 1072.39 2.011 1074.43 
99 2 08/31/84 354 208 2 Cit 5 610 499.39 563.93 1.64 565.57 688.84 2.00 690.84 

100 2 08/31/811 1106 209 2 CH 5 1100 517.77 997.50 0.00 997.50 770.61 0.00 770.61 
101 2 08/31/84 419 210 2 CIl 5 470 494.32 825.53 2.13 827.66 784.91 2.02 786.93 
102 2 08/31/811 /149 211 2 CIf 5 450 534.57 1595.56 2.22 1597.781343.14 1. 87 1345.01 
103 2 08/31/84 510 212 2 CH 5 1100 461.61 1625.00 0.00 1625.00 11108.12 0.00 11,08.12 
1011 2 08/31/84 522 213 2 CH 5 440 501.14 1140.91 2.27 1143 . 18 1001. 71 2.00 1003.71 
105 2 08/31/811 536 214 2 CH 5 500 526.38 370.00 0.00 370.00 351.46 0.00 351.46 
106 2 08/31/84 2038 215 2 CH 5 310 433.21 551.61 6.45 558.06 394.73 4.62 399.35 
107 2 08/31/84 2059 216 2 TZ 5 460 470.33 1423.91 '15.65 1469.57 1392.65 44.65 1437.30 
108 2 08/31/84 2113 217 2 TZ 5 41'0 492.30 1238.611 113.18 1281.82 1107.04 38.59 1145.64 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (lASK CODE 01) 3 
fISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

ons TAXON DATE T 1f4E SAMPLE WEEK REG I ON DURAT I ON TOY/_AREA VOLUI4E AD_ YOY AD_ YR_OL AD __ TOTAL VD_YOY VD_YR __ OL VD_TOTAL 

109 2 08/31/811 2128 218 2 TZ 5.0 480 501.28 287.50 0.00 287.50 275.30 0.00 275.30 
110 2 08/31/84 2142 219 2 TZ 5.0 510 1~80. 82 1339.22 113.14 1382.35 11120.48 45.75 1466.23 
111 2 08/31/84 2204 220 2 CH 5.0 360 473.88 841.67 0.00 8111.67 639.41 0.00 639. 111 
112 2 08/31/84 2245 221 2 CH 5.0 510 511.811007.811 0.00 1007.811 1001'.28 0.00 1004.28 
113 2 08/31/84 2259 222 2 CII 5.0 530 498.32 1650.94 7.55 1658.119 1755.92 8.03 1763.94 
114 2 08/31/84 2311 223 2 CH 5.0 460 455.01 1656.52 0.00 1656.52 1674.67 0.00 1674.67 
115 2 08/31/84 2357 224 2 CH 5.0 5110 487.66 1625.93 5.56 1631.1181800.42 6.15 1806.58 
116 2 09/01/84 10 225 2 CH 5.0 550 491.28 658.18 9.09 667.27 736.86 10.18 747.03 
117 2 09/01/84 23 226 2 CH 5.0 550 479.36 925.45 5.45 930.91 1061. 83 6.26 1068.09 
118 2 09/01/811 38 227 2 CH 5.0 510 490.76 1366.67 1.96 1368.63 11120.211 2.04 1422.27 
119 2 09/01/84 51 228 2 CH 5.0 450 478.16 1131.11 0.00 1131 . 11 1064.49 0.00 1064.49 
120 2 09/01/84 106 229 2 CH 5.0 41,0 468.59 1686.36 4.55 1690.91 1583.47 4.27 1587.74 
121 2 09/01/84 121 230 2 CH 5.0 500 496.45 1046.00 8.00 1054.00 1053.47 8.06 1061.53 
122 2 09/01/84 134 231 2 CH 5.0 460 478.16 1197.83 0.00 1197.83 1152.33 0.00 1152.33 
123 2 09/01/84 149 232 2 CH 5.0 550 478.50 472.73 0.00 472.73 543.36 0.00 543.36 
124 2 09/01/84 212 233 2 CH 5.0 480 451.43 1127.08 0.00 1127.08 1198.43 0.00 1198.43 
125 2 09/01/84 225 234 2 eH 5.0 460 5

'
18.25 767.39 0.00 767.39 61~3. 87 0.00 643.87 

126 2 09/01/84 238 235 2 CH 5.0 480 550.88 654.17 0.00 654.17 570.00 0.00 570.00 
127 2 09/01/84 252 236 2 CH 5.0 460 520.82 708.70 4.35 713.04 625.94 3.84 629.78 
128 2 09/01/84 305 237 2 CH 5.0 420 457.90 776.19 0.00 776.19 711.95 0.00 711.95 
129 2 09/01/84 318 238 2 CH 5.0 410 501. 57 353.66 0.00 353.66 289.09 0.00 289.09 
130 2 09/01/811 332 239 2 CH 5.0 460 450.45 339.13 2.17 341. 30 346.32 2.22 348.511 
131 2 09/01/81, 345 21,0 2 Gil 5.0 410 463.22 419.51 9.76 429.27 371.31 8.64 379.95 
132 2 09/01/811 357 241 2 GH 5.0 550 1172.28 307.27 3.64 310.91 357.811 4.23 362.07 
133 2 09/01/8

'
1 410 242 2 GH 5.0 410 463.47 329.27 0.00 329.27 291.28 0.00 291.28 

1311 2 09/01/84 423 243 2 Gil 5.0 510 1,62.02 409.80 1.96 411.76 452.36 2.16 1154.52 
135 2 09/01/84 436 244 2 Gil 5.0 1,80 465.53 314.58 0.00 314.58 324.36 0.00 324.36 
136 2 09/12/811 2043 306 3 Gft 5.0 410 323.79 282.93 0.00 282.93 358.25 0.00 358.25 
137 2 09/12/811 2105 307 3 CH 5.0 '120 361.99 650.00 0.00 650.00 754.17 0.00 754.17 
138 2 09/12/84 2128 308 3 GH 5.0 380 385.28 671. 05 0.00 671.05 661.85 0.00 661.85 
139 2 09/12/811 2141 309 3 CH 5.0 370 369.58 1151. 35 0.00 1151.35 1152.65 0.00 1152.65 
JI~O 2 09/12/81, 2209 310 3 Gil 5.0 390 385.66 2379.49 0.00 2379. 119 2406.28 0.00 2406.28 
JIll 2 09/12/84 2221 311 3 CH 5.0 390 376.40 2017.95 0.00 2017 . 95 2090.811 0.00 2090.84 
1112 2 09/12/811 2232 312 3 CH 5.0 410 385.53 1497.56 2.44 1500.00 1592.60 2.59 1595.20 
1113 2 09/12/811 2246 313 3 CIl 5.0 380 381.011 839.47 2.63 842.11 837.17 2.62 839.80 
11111 2 09/12/84 2300 314 3 GH 5.0 350 374.02 1117.14 0.00 1117.1111045.39 0.00 10115.39 
145 2 09/12/84 2312 315 3 CII 5.1 420 394.95 752.38 2.38 7511.76 800.11 2.53 802.64 
JlI6 2 09/12/84 2323 316 3 CH 5.0 430 405.84 1295.35 9.30 1304.65 1372.45 9.86 1382.30 
147 2 09/12/84 2338 317 3 CII 5.1 440 387.92 1409.09 4.55 1413.64 1598.25 5.16 1603.41 
1118 2 09/12/811 2351 318 3 CIl 5.0 440 372.19 1602.27 9.09 1611.36 1894.19 10.75 1904.93 
149 2 09/13/811 5 319 3 CII 5.0 390 372.29 700.00 2.56 702.56 733.30 2.69 735.98 
150 2 09/13/84 15 320 3 Gil 5.1 420 384.34 928.57 0.00 928.57 1014.73 0.00 1014.73 
151 2 09/13/811 26 321 3 CH 5.0 380 409.88 2134.21 7.89 2142.11 1978.62 7.32 1985,94 
152 2 09/13/84 38 322 3 CH 5.0 1120 416.03 2252.38 4.76 2257.14 2273.90 4.81 2278.71 
153 2 09/13/811 1,9 323 3 Gli 5.1 450 388.78 3204.44 6.67 3211.11 3709.07 7.72 3716.79 
154 2 09/13/84 101 324 3 CII 5.0 440 384.20 1586.36 9.09 1595.45 1816.75 10.41 1827.16 
155 2 09/13/84 113 325 3 CH 5.0 430 373.65 1837.21 11.65 1841.86 2114.30 5.35 2119.65 
156 2 09/13/84 124 326 3 CII 5.0 440 398.22 3097.73 4.55 3102.27 3422.72 5.02 3427.74 
151 2 09/13/84 158 327 3 CH 5.0 430 366.45 811. 63 0.00 811 .63 952.38 0.00 952.38 
158 2 09/13/84 210 328 3 Gli 5.0 450 407.00 1457.78 0.00 11157.78 1611.80 0.00 1611. 30 
159 2 09/13/811 230 329 3 Cft 5.0 1100 383.63 1007.50 5.00 1012.50 1050.50 5.21 1055.71 
160 2 09/13/84 2113 330 3 Cli 5.1 1120 409.26 1240. 118 2.38 12112.86 1273 .02 2.411 1275.46 
161 2 09/13/84 254 331 3 CH 5.0 1,30 395.69 1053.49 0.00 1053. 119 1144.84 0.00 11114.84 
162 2 09/13/811 306 332 3 CIl 5.0 430 382.35 1048.811 0.00 1048.84 1179.56 0.00 1179.56 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 4 
FISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_.AREA VOLUME AD_YOY AD_ YR._OL AD_TOTAL VD YOY VD YR OL VD_TOTAL 

163 2 09/13/84 319 333 3 CH 5.2 450 411 . 51 1206. 6., 2.22 1208.89 1319.54 2.43 1321. n 
1611 2 09/13/84 330 334 3 CH 5.0 460 381.97 836.96 6.52 843.48 1007.93 7.85 1015.78 
165 2 09/13/811 346 335 3 CIl 5.0 390 380.39 1071.79 0.00 1071.79 1098.87 0.00 1098.87 
166 2 09/13/84 420 336 3 CH 5.0 370 367.38 1035.14 2.70 1037.84 1042.53 2.72 1045.25 
167 2 09/13/84 433 337 3 CH 5.0 380 372.52 1265.79 0.00 1265.79 1291.22 0.00 1291.22 
168 2 09/13/811 446 338 3 CH 5.0 380 366.67 1252.63 0.00 1252.63 1298.15 0.00 1298.15 
169 2 09/13/84 512 339 3 CH 5.0 370 395.04 843.211 2.70 8 /t5.95 789.80 2.53 792.33 
170 2 09/13/84 525 340 3 CII 5.0 370 383.10 913.51 0.00 913.51 882.28 0.00 882.28 
171 2 09/13/84 538 341 3 Cft 5.2 380 405.19 860.53 0.00 860.53 807.011 0.00 807.04 
172 2 09113/811 551 342 3 CII 5.0 370 339.52 891.89 0.00 891.89 971.97 0.00 971.97 
173 2 09/13/8'1 604 31t3 3 Cli 5.0 320 341.82 1165.63 0.00 1165.63 1091.21 0.00 1091.21 
1 711 2 09/13/84 2006 3/14 3 CH 5.0 420 357.47 2395.24 2.38 2397.62 2814.21 2.80 2817.01 
175 2 09/13/811 2022 3/15 3 CII 5.0 430 377.06 2032.56 0.00 2032.56 2317.96 0.00 2317.96 
176 2 09/13/8'1 2036 346 3 Cli 5.0 460 396.59 2034.78 0.00 2034.78 2360.11 0.00 2360.11 
177 2 09/13/84 2050 347 3 CH 5.0 390 358.50 1092.31 0.00 1092.31 1188.29 0.00 1188.29 
178 2 09/13/811 2102 3/18 3 CH 5.1 390 382.33 1379. 119 0.00 1379.49 1407.15 0.00 1407.15 
179 2 09/13/84 2117 349 3 CH 5.0 410 362.64 1158.54 0.00 1158.54 1309.85 0.00 1309.85 
180 2 09/13/84 2132 350 3 CH 5.1 430 416.96 1223.26 6.98 1230.23 1261. 50 7.19 1268.70 
181 2 09/13/84 2145 351 3 Cft 5.0 460 388.12 1423.91 8.70 1432.61 1687.64 10.31 1697.95 
182 2 09/13/84 2159 352 3 CH 5.0 400 383.63 1767.50 0.00 1767.50 1842.94 0.00 1842.91t 
183 2 09/13/811 2210 353 3 CH 5.0 430 375.02 1488.37 0.00 1488.37 1706.55 0.00 1706.55 
1811 2 09/13/811 2221 354 3 CII 5.0 380 366.80 2397.37 2.63 21100.00 2483.64 2.73 2486.37 
185 2 09/13/84 2234 355 3 CIl 5.0 410 366.07 2426.83 0.00 2426.83 2718.011 0.00 2718.04 
186 2 09/13/811 2246 356 3 Cft 5.0 410 375.38 1619.51 14.63 1634.15 1768.89 15.98 1784.88 
187 2 09/13/84 2257 357 3 CH 5.0 /100 365.85 1307.50 5.00 1312.50 11129.56 5.47 1435.03 
188 2 09/13/84 2320 358 3 Cil 5.0 410 It26.56 1200.00 12.20 1212.20 1153.42 11.72 1165.14 
189 2 09113/811 23311 359 3 Cft 5.0 410 374.12 863.41 '1.88 868.29 946.21 5.35 951.56 
190 2 09/13/811 2351 360 3 CII 5.0 410 371. 56 1302.44 4.88 1307.32 1437.17 5.38 11142.55 
191 2 09/14/811 8 361 3 Cil 5.0 1120 379.99 3071.43 11.90 3083.33 3394.82 13.16 3407.98 
192 2 09/1 11/84 22 362 3 CH 5.0 400 369.38 1537.50 0.01) 1537.50 1664.94 0.00 1664.94 
193 2 09/1 /1/84 35 363 3 CII 5.0 380 342.83 2076.32 7.89 2084.21 2301.46 8.75 2310.21 
194 2 09/111/811 It9 361• 3 CH 5.0 440 383.55 1029.55 0.00 1029.55 1181.07 0.00 1181.07 
195 2 09/14/84 101 365 3 Cft 5.0 1100 386.08 857.50 0.00 857.50 888.41 0.00 888.41 
196 2 09/14/811 111 366 3 CH 5.0 420 386.86 950.00 0.00 950.00 1031.38 0.00 1031.38 
197 2 09/14/811 121 367 3 CH 5.0 410 386.16 1378.05 2.44 1380.49 1463.13 2.59 1465.72 
198 2 09/1 11/84 121 1126 3 CII 5.0 390 1181.00 182.05 0.00 182.05 147.61 0.00 147.61 
199 2 09/14/84 134 368 3 CH 5.0 430 418.41 2306.98 0.00 2306.98 2370.89 0.00 2370.89 
200 2 09/1 /1/8It 147 369 3 CH 5.0 450 375.25 13/14.11'1 2.22 1346.67 1612.26 2.66 1614.92 
201 2 09/14/811 205 370 3 Cil 5.0 350 358.30 908.57 0.00 908.57 887.53 0.00 887.53 
202 2 09/14/84 216 371 3 CH 5.0 420 386.94 6117.62 0.00 647.62 702.96 0.00 702.96 
203 2 09/14/811 226 372 3 Cil 5.0 360 361.86 802.78 2.78 805.56 798.65 2.76 801.42 
20 /t 2 09/14/84 236 373 3 Cil 5.0 440 389.44 1238.64 2.27 1240.91 1399.43 2.57 1402.0~ 
205 2 09/111/811 247 3711 3 CH 5.0 420 389.32 1642.8G 0.00 161.2.86 1172.33 0.00 1772.33 
206 2 09/14/84 259 375 3 CII 5.0 410 358.47 2197.56 4.88 2202.114 2513.43 5.58 2519.01 
207 2 09/1 11/84 309 376 3 Cil 5.0 420 381.75 2850.00 7.14 2857.14 3135.60 7.86 3143.45 
208 2 09/111/8/1 321 317 3 CH 5.0 380 377.68 2752.63 15.79 2768.42 2769.52 15.89 2785.40 
209 2 09/14/84 335 378 3 Cli 5.0 450 387.44 1660.00 0.00 1660.00 1928.05 0.00 1928.05 
210 2 09/1 /1/84 2059 438 3 CH 5.0 360 238.68 8.33 19.44 27.78 12.57 29.33 41.90 
211 2 09/111/8 /1 2117 380 3 CH 5.0 390 406.05 69.23 0.00 69.23 66.50 0.00 66.50 
212 2 09/14/811 2117 439 3 eH 5.0 420 496.21 7.14 7. 14 14.29 6.05 6.05 12.09 
213 2 09/14/84 2137 440 3 CH 5.0 390 481.75 10.26 5.13 15.38 8.30 4.15 12.45 
214 2 0911 11/811 2206 385 3 Cft 5.1 1150 393.52 393.33 '1. 1111 397.78 1149.79 5.08 454.87 
215 2 09/14/84 2211 441 3 Gil 5.0 400 452.57 2.50 0.00 2.50 2.21 0.00 2.21 
216 2 09/14/84 2234 383 3 CH 5.0 500 376.73 64.00 0.00 64.00 811.911 0.00 84.94 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE U1) 5 
FISH CATCH AND DENSITY DATA fOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD_.YOY AD._YR_OL AD_TOlAL VD_YOY VD_YR._OL VD_TOTAL 

217 2 09/14/811 2249 3811 3 CH 5.0 390 373.70 61.51/ 0.00 61.511 64.22 0.00 64.22 
218 2 09/14/811 22119 443 3 Cli 5.0 390 533.96 7.69 2.56 10.26 5.62 1.87 7.49 
219 2 09/14/811 2331 445 3 GH 5.0 390 525.19 7.69 0.00 7.69 5.71 0.00 5.71 
220 2 09/15/811 38 387 3 Cli 5.0 380 368.30 452.63 10.53 463.16 467.01 10.86 1177.87 
221 2 09/15/84 53 388 3 CH 5.0 460 366.90 367.39 1,1.30 408.70 460.62 51.79 512.40 
222 2 09/15/8" 151 389 3 TZ 5.0 350 394.06 768.57 14.29 782.86 682.64 12.69 695.33 
223 2 09/15/84 151 448 3 TZ 5.0 380 496.13 26.32 0.00 26.32 20.16 0.00 20.16 
221, 2 09/15/84 207 390 3 TZ 5.0 350 349.50 5112.86 2.86 5115.71 543.64 2.86 546.50 
225 2 09/15/84 207 449 3 TZ 5.0 370 497.06 29.73 2.70 32.43 22.13 2.01 24.14 
226 2 09/15/84 220 391 3 TZ 5.0 390 372.19 11911.87 10.26 505.13 518.55 10.75 529.30 
227 2 09/15/84 220 450 3 TZ 5.0 370 458.59 27.03 0.00 27.03 21.81 0.00 21.81 
228 2 09/15/84 242 392 3 TZ 5.0 390 372.32 764.10 15.38 779.49 800.39 16.12 816.51 
229 2 09/15/811 242 451 3 TZ 5.0 420 1171.72 26.19 0.00 26.19 23.32 0.00 23.32 
230 2 09/15/84 258 393 3 TZ 5.0 460 409.81 502.17 0.00 502.17 563.68 0.00 563.68 
231 2 09/15/811 258 452 3 TZ 5.0 390 447.98 33.33 0.00 33.33 29.02 0.00 29.02 
232 2 09/15/84 326 394 3 TZ 5.0 390 490.80 233.33 0.00 233.33 185.41 0.00 185.41 
233 2 09/15/84 326 453 3 TZ 5.0 380 522.54 42.11 0.00 42.11 30.62 0.00 30.62 
234 2 09/15/84 343 395 3 TZ 5.0 430 379.76 1106.98 2.33 1109.301253.41 2.63 1256.04 
235 2 09/15/84 343 '154 3 TZ 5.0 400 485.06 57.50 2.59 60.00 47.42 2.06 49.48 
236 2 09/15/84 356 455 3 TZ 5.0 380 508.72 21.05 0.00 21.05 15.73 0.00 15.73 
237 2 09/15/84 358 1169 3 TZ 5.0 470 396.14 1682.98 2.13 1685.11 1996.77 2.52 1999.29 
238 2 09/15/84 422 456 3 TZ 5.0 460 489.29 56.52 0.00 56.52 53.14 0.00 53.14 
239 2 09/15/84 1122 470 3 TZ 5.1 490 390.01 724.49 2.04 726.53 910.24 2.56 912.81 
2110 2 09/15/84 1140 1171 3 TZ 5.0 470 390.57 1482.98 0.00 1482.98 1784.56 0.00 1784.56 
2111 2 09/15/811 453 458 3 TZ 5.0 380 446.44 92.11 0.00 92.11 78.40 0.00 78.40 
2112 2 09/15/811 453 1172 3 TZ 5.0 380 359.53 1621.05 2.63 1623.68 1713.36 2.78 1716.14 
21,3 2 09/15/811 537 1159 3 CH 5.0 270 452.23 37.04 0.00 37.04 22.11 0.00 22.11 
211'1 2 09/15/8'1 537 473 3 Cli 5.1 320 359.99 1137.50 0.00 1137.50 1011.14 0.00 1011.14 
2115 2 09/15/84 2004 1174 3 IP 5.1 340 373.96 1300.00 0.00 1300.00 1181.96 0.00 1181 .96 
2116 2 09/15/811 2024 475 3 GH 5.2 310 384.42 1141.94 3.23 1145.16 920.88 2.60 923.48 
21,7 2 09/15/811 2048 1176 3 CH 5.0 360 352.00 1625.00 0.00 1625.00 1661.91 0.00 1661.91 
2118 2 09/15/84 2231 479 3 CH 5.0 490 413.77 1563.27 4.08 1567.35 1851.25 4.83 1856.09 
2119 2 09/15/84 22/17 1180 3 CH 5.1 410 404.02 2253.66 0.00 2253.66 2287.00 0.00 2287.00 
250 2 09/15/84 2300 1181 3 CH 5.0 410 393.84 1675.61 0.00 1675.611744.37 0.00 1744.37 
251 2 09/15/84 2316 482 3 CH 5.0 410 364.92 1629.27 0.00 1629.27 1830.54 0.00 1830.54 
252 2 09/16/811 30 484 3 TZ 5.2 400 350.04 265.00 5.00 270.00 302.82 5.71 308.53 
253 2 09/16/811 43 485 3 TZ 5.2 390 412.84 230.77 10.26 241.03 218.00 9.69 227.69 
254 2 09/16/811 43 503 3 TZ 5.0 330 504.52 60.61 0.00 60.61 39.64 0.00 39.64 
255 2 09/24/84 1939 486 4 Gli 5.0 380 396.52 4107.89 0.00 4107.89 3936.76 0.00 3936.76 
256 2 09/2 /1/84 1959 1187 II eH 5.0 330 365.24 7687.88 0.00 7687.88 69116.16 0.00 6946.16 
257 2 09/24/84 2015 1188 4 CII 5.1 350 417.65 7731.43 0.00 7731.113 6479.15 0.00 6479.15 
258 2 09/211/811 2028 1189 II GH 5.0 420 425.39 3228.57 0.00 3228.57 3187.66 0.00 3187.66 
259 2 09/211/84 2045 1190 4 Gft 5.0 1110 438.36 2792.68 0.00 2792.68 2612.01 0.00 2612.01 
260 2 09/21//84 2100 1191 4 Gil 5.0 420 I~62. 68 2364.29 0.00 2364.29 2146.17 0.00 21116.17 
261 2 09/24/84 2115 1192 II CH 5.5 430 457.26 2388.37 0.00 2388.37 2245.97 0.00 2245.97 
262 2 09/211/811 2138 493 4 CII 5.0 370 413.441740.54 0.00 1740.5111557.66 0.00 1557.66 
263 2 09/24/84 2153 494 II GH 5.0 390 448.70 2671.79 0.00 2671.79 2322.28 0.00 2322.28 
2611 2 09/24/811 2214 1195 II CII 5.0 390 432.65 1805.13 0.00 1805.13 1627.20 0.00 1627.20 
265 2 09/211/84 2235 496 4 CH 5.0 380 438.63 1607.89 0.00 1607.89 1392.96 0.00 1392.96 
266 2 09/211/811 2309 LI97 4 Gil 5.0 430 446.53 1453. 119 0.00 1453. 119 1399.67 0.00 1399.67 
267 2 09/24/84 2328 498 4 CH 5.0 420 432.37 1650.00 2.38 1652.38 1602.78 2.31 1605.10 
268 2 09/211/811 2345 1199 4 GH 5.0 410 437.42 1592.68 12.20 1604.88 1492.86 11.43 1504.29 
269 2 09/25/811 4 500 4 Gli 5.0 410 445.49 1956.10 0.00 1956.10 1800.26 0.00 1800.26 
no 2 09/25/84 29 504 4 CH 5.0 390 442.81 2407.69 2.56 2410.26 2120.56 2.26 2122.82 
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271 2 09/25/811 47 505 4 CII 5.0 390 1153.72 2228.21 5.13 2233.33 1915.30 4.41 1919.71 
n2 2 09/25/811 108 506 II CIl 5.0 390 444.75 2571.79 2.56 2574.36 2255.22 2.2~ 2257.47 
273 2 09/25/84 122 507 4 CH 5.0 400 462.56 2027.50 0.00 2027.50 1753.28 0.00 1753.28 
2711 2 09/25/84 1113 508 4 CII 5.0 400 1152.17 1917.50 5.00 1922.50 1696.25 4.42 1700.67 
275 2 09/25/84 204 509 4 Cli 5.0 400 434.58 2397.50 2.50 2400.00 2206.71 2.30 2209.01 
276 2 09/25/811 223 510 4 CII 5.0 420 1145.011 2007.111 7.111 201 11.29 18911. 19 6.711 1900.911 
277 2 09/25/84 256 511 4 GH 5.0 380 440.35 2500.00 7.89 2507.89 2157.38 6.81 21611. 20 
278 2 09/25/811 3111 512 4 CII 5.0 400 435.45 3257.50 2.50 3260.00 2992.28 2.30 2994.58 
279 2 09/25/811 336 513 4 Gil 5.6 450 508.13 2508.89 2.22 2511.11 2221.86 1. 97 2223.83 
280 2 09/25/84 1920 514 4 CII 5.0 400 438.36 382.50 2.50 385.00 349.03 2.28 351.31 
281 2 09/25/811 1937 515 4 CH 5.0 410 431.60 609.76 0.00 609.76 579.24 0.00 579.24 
282 2 09/25/811 1952 516 4 Cli 5.0 390 413.91 1517.95 5.13 1523.08 1430.26 4.83 1435.09 
283 2 09/25/84 2007 517 4 CH 5.0 380 425.96 4215.79 7.89 4223.68 3760.90 7.011 3767.94 
284 2 09/25/811 2023 518 4 CH 5.0 380 427.28 3926.32 5.26 3931. 58 3491.86 4.68 3496.54 
285 2 09/25/8 /1 2125 520 II CII 5.0 370 427.25 2821.62 0.00 2821.62 24113.51 0.00 24 /13.51 
286 2 09/25/84 2140 521 4 CH 5.0 1140 429.17 2125.00 6.82 2131. 82 2178.64 6.99 2185.63 
287 2 09/25/811 2157 522 4 CII 5.0 450 448.90 2100.00 4.4/1 210/1.114 2105.17 4.46 2109.62 
288 2 09/25/84 2222 523 4 CII 5.0 400 1138.46 1617.50 2.50 1620.00 1475.62 2.28 1477.90 
289 2 09/25/84 2237 524 4 CII 5.0 380 437.52 1936.811 7.89 19/111.74 1682.23 6.86 1689.08 
290 2 09/25/811 2251 525 4 CII 5.0 420 1/39.13 1219.05 9.52 1228.57 1165.94 9.11 1175.05 
291 2 09/25/84 2306 '526 II CII 5.0 1160 439.75 1956.52 6.52 1963.04 2046.61 6.82 2053.43 
292 2 09/25/811 2325 527 4 CH 5.0 440 437.12 23115.4:> 13.64 2359.09 2360.92 13.73 237 /1.64 
293 2 09/25/8 /1 2343 528 4 Ctl 5.0 490 453.81 1724.49 6.12 1730.61 1861.99 6.61 1868.60 
29/1 2 09/26/84 1 529 II CH 5.0 380 422.14 2021.05 21.05 20112,11 1819.32 18.95 1838,27 
295 2 09/26/84 16 530 4 CII 5.0 420 423.53 1733.33 9.52 1742.86 /718.90 9.44 1728.34 
296 2 09/26/8 /1 36 531 4 CII 5.0 440 1/35.28 2579.55 13.64 2593.18 2607.52 13.78 2621.30 
297 2 09/26/84 511 532 4 CH 5.0 470 423.70 3114.89 12.77 3127.66 3455.27 14. 16 31169.43 
298 2 09/26/84 111 533 4 Cil 5.0 400 1130.68 2665.00 12.50 2677.~0 2475.14 11.61 2486.75 
299 2 09/26/84 128 534 4 Cli 5.0 400 426.14 2342.50 25.00 2367.50 2198.83 23.47 2222.30 
300 2 09/26/811 147 535 4 CII 5.0 380 427.68 2686.84 23.68 2710.53 2387.32 21.04 2408.36 
301 2 09/26/811 209 536 4 CII 5.0 450 1124.45 2773.33 24.44 2797.78 2940.30 25.92 2966.22 
302 2 09/26/811 228 537 4 Cli 5.0 460 414.16 2658.70 10.87 2669.57 2952.96 12.07 2965.04 
303 2 09/26/84 21,8 538 4 CII 5.0 400 436.67 2505.00 10.00 2515.00 2294.63 9.16 2303.79 
3011 2 09/26/84 304 539 4 Cli 5.0 370 423.78 2797.30 10.81 2808.11 2442.33 9.44 2451.77 
305 2 09/26/84 3211 51'0 4 CH 5.0 390 442.411 3474.36 20.51 3494.87 3062.60 18.08 3080.68 
306 2 09/26/811 342 541 4 CfI 5.0 370 418.09 3800.00 2.70 3802.70 3362.95 2.39 3365.34 
307 2 09/26/84 402 542 II CH 5.0 1170 403.95 3189.36 2.13 3191.49 3710.87 2.48 3713.35 
308 2 09/26/81, 420 543 4 CU 5.0 460 427.53 4373.91 15.22 4389.13 4706.13 16.37 4722.50 
309 2 09/26/84 456 545 4 CH 5.0 360 430.29 3511.11 8.33 3519.44 2937.59 6.97 291111.56 
310 2 09/26/84 2222 5116 4 CH 5.0 490 434.41 155.10 0.00 155.10 1711. 95 0.00 174.95 
311 2 09/26/84 2240 5117 I, CH 5.0 360 513.45 333.33 2.78 336.11 233.71 1. 95 235.66 
312 2 09/26/84 2253 51,8 4 CH 5.0 370 1'50.29 345.95 0.00 345.95 284.26 0.00 284.26 
313 2 09/26/84 2308 549 II Cli 5.0 360 435.20 2052.78 0.00 2052.78 1698.05 0.00 1698.05 
314 2 09/26/81, 2324 550 4 CH 5.0 350 416.17 6002.86 0.00 6002.86 5048.39 0.00 5048.39 
31~ 2 09/26/84 2340 551 4 Cil 5.0 360 420.20 7108.33 2.78 7111.11 6089.99 2.38 6092.37 
316 2 09/27/84 2021, 664 4 CII 5.0 490 509.110 1991.84 0.00 1991. 8 1, 1915.97 0.00 1915.97 
317 2 09/27/811 2041 665 4 CH 5.0 500 483.99 1342.00 0.00 13112.00 1386.39 0.00 1386.39 
318 2 09/27/811 2055 666 4 CII 5.0 1,80 486.52 2112.50 4.17 2116.67 2084.20 4.11 2088.31 
319 2 09/27/84 2111 667 II CII 5.0 400 501.83 1330.00 5.00 1335.00 1060.13 3.99 1064.11 
320 2 09/27/84 2131 668 4 Cil 5.0 380 433.05 1697.37 0.00 1697.37 1489.45 0.00 1489.45 
321 3 08/16/84 21 1'9 1 1 CII 5.0 370 507.29 5.41 0.00 5.41 3.94 0.00 3.94 
322 3 08/16/84 2214 2 1 CH 5.0 390 485.79 10.26 0.00 10.26 8.23 0.00 8.23 
323 3 08/16/811 2238 3 1 Cli 5.0 390 421l, 39 2.56 0.00 2.56 2.36 0.00 2.36 
321, 3 08/16/84 2251 4 1 CH 5.0 430 405.70 4.65 0.00 4.65 4.93 0.00 4.93 
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325 3 08/16/84 2334 6 1 Cli 5 460 415.77 2.17 0 2.17 2.41 0 2.41 
326 3 08/16/84 2352 7 1 Gil 5 510 466.06 3.92 0 3.92 4.29 0 4.29 
327 3 08/17/81, 17 8 1 GIt 5 500 495.16 6.00 0 6.00 6.06 0 6.06 
328 3 08/17 /81t 35 9 1 CIl 5 540 482.45 1.85 0 1.85 2.07 0 2.07 
329 3 08/17 /84 135 12 1 GIl 5 510 491. 98 1. 96 0 1. 96 2.03 0 2.03 
330 3 08/17 /81t 201 13 1 Gil 5 590 490.95 1. 69 0 1. 69 2.04 0 2.04 
331 3 08/17 /811 2118 15 1 GH 5 550 451.34 1.82 0 1. 82 2.22 0 2.22 
332 3 08/17 /8 1, 2131 21 1 CIl 5 400 443.29 10.00 0 10.00 9.02 0 9.02 
333 3 08/17/81, 2151 22 1 CII 5 390 486.42 12.82 0 12.82 10.28 0 10.28 
331, 3 08/17/84 2210 23 1 GH 5 ,,60 497.19 R.70 0 8.70 8.05 0 8.05 
335 3 08/17/811 2229 24 1 CII 5 410 441.64 4.88 0 4.88 4.53 0 4.53 
336 3 08/17/84 2312 25 1 CH 5 400 436.29 5.00 0 5.00 4.58 0 4.58 
337 3 08/17/84 2330 26 1 Gil 5 370 439.67 5.41 0 5.41 4.55 0 4.55 
338 3 08/18/81, 15 27 1 GH 5 440 455.92 6.82 0 6.82 6.58 0 6.58 
339 3 08/18/8It 38 28 1 GH 5 500 544.59 6.00 0 6.00 5.51 0 5.51 
31,0 3 08/18/81, 57 29 1 CH 5 420 441.93 2.38 0 2.38 2.26 0 2.26 
31'1 3 08/18/84 152 102 1 IP 5 390 453.49 2.56 0 2.56 2.21 0 2.21 
31,2 3 08/18/81, 229 104 1 IP 5 370 447.20 2.70 0 2.70 2.24 0 2.24 
343 3 08/18/811 305 106 1 I P 5 390 410.33 2.56 0 2.56 2.44 0 2.44 
3,,4 3 08/18/84 323 107 1 Gil 5 400 505.10 2.50 0 2.50 1. 98 0 1.98 
345 3 08/18/811 1135 110 1 GH 5 410 470.91 2.44 0 2.44 2.12 0 2.12 
346 3 08/18/84 512 112 1 CH 5 420 438.89 4.76 0 4.76 4.56 0 4.56 
347 3 08/18/84 2053 113 1 GH 5 350 It43.26 2.86 0 2.86 2.26 0 2.26 
348 3 08/18/81, 2113 114 1 CIl 5 350 428.57 11. 43 0 11.43 9.33 0 9.33 
3

"
9 3 08/18/81, 2150 116 1 CH 5 380 426.16 2.63 0 2.63 2.35 0 2.35 

350 3 08/18/84 2207 117 1 GH 5 360 ,,58.43 2.78 0 2.78 2.18 0 2.18 
351 3 08/18/811 2225 118 1 CH 5 320 429.43 6.25 0 6.25 4.66 0 4.66 
352 3 08/19/84 136 127 1 CH 5 1,1,0 420.84 2.27 0 2.27 2.38 0 2.38 
353 3 08/19/84 216 129 1 GH 5 440 514.32 2.27 0 2.27 1.94 0 1. 94 
354 3 08/19/81, 321 132 1 Gil 5 390 437.66 2.56 0 2.56 2.28 0 2.28 
355 3 08/29/81, 239 175 2 Gil 5 430 457.18 2.33 0 2.33 2.19 0 2.19 
356 3 08/29/8

" 
255 176 2 Gil 5 450 448.26 2.22 0 2.22 2.23 0 2.23 

357 3 08/29/81, 352 179 2 Gil 5 440 504.84 2.27 0 2.27 1. 98 0 1.98 
358 3 08/29/811 433 181 2 GH 5 "50 511.78 2.22 0 2.22 1. 95 0 1. 95 
359 3 08/29/84 510 183 2 GH 5 490 563.36 2.04 0 2.04 1. 78 0 1. 78 
360 3 08/30/81, 2129 184 2 Cil 5 380 456.86 2.63 0 2.63 2.19 0 2.19 
361 3 08/30/8

" 
2144 185 2 GH 5 380 451.18 2.63 0 2.63 2.22 0 2.22 

362 3 08/30/8
'
, 2235 188 2 Gil 5 520 469.37 1. 92 0 1. 92 2.13 0 2.13 

363 3 08/31/81, 311 196 2 GH 5 500 486.37 2.00 0 2.00 2.06 0 2.06 
364 3 08/31/81, 112 199 2 GH 5 470 ,,65.86 2.13 0 2.13 2.15 0 2.15 
365 3 08/31/84 124 200 2 Gil 5 470 483.16 4.26 0 4.26 4.14 0 4.14 
366 3 08/31/81, 206 202 2 GH 5 430 483.01 2.33 0 2.33 2.07 0 2.07 
367 3 08/31/81, 316 205 2 Gil 5 450 It84.32 4. I,ll 0 4.44 4.13 0 4.13 
368 3 08/31/84 328 206 2 GH 5 380 486.19 5.26 0 5.26 4.11 0 4.11 
369 3 08/31/81, 406 209 2 GH 5 400 517.77 2.50 0 2.50 1.93 0 1.93 
370 3 08/31/81, 2059 216 2 TZ 5 460 470.33 2.17 0 2.17 2.13 0 2.13 
371 3 08/31/84 2259 222 2 CIl 5 530 1198.32 1. 89 0 1. 89 2.01 0 2.01 
372 3 08/31/81, 2311 223 2 Gil 5 460 455.01 II. 35 0 4.35 4.1'0 0 4.40 
373 3 08/31/84 2357 224 2 Gil 5 540 487.66 7.41 0 7. 1,1 8.20 0 8.20 
37 It 3 09/01/81, 10 225 2 Gli 5 550 491.28 7.27 0 7.27 8. 11, 0 8.14 
375 3 09/01/81, 23 226 2 Gil 5 550 479.36 5.45 0 5.45 6.26 0 6.26 
376 3 09/01/811 38 227 2 Gil 5 510 490.76 5.88 0 5.88 6.11 0 6.11 
317 3 09/01/84 51 228 2 Gil 5 450 478.16 11. 11 0 11.11 10.46 0 10.46 
378 3 09/01/84 106 229 2 GH 5 4/tO 468.59 4.55 0 II. 55 4.27 0 4.27 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 8 
flSIi CATCH AND DENSITY DATA fOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD._YOY AD_YR_OL AD_TOTAL VD_YOY VD_YR_OL VD_TOTAL 

379 3 09/01/811 121 230 2 Gil 5.0 500 1196.115 6.00 0 6.00 6.04 0 6.04 
380 3 09/01/84 212 233 2 CH 5.0 480 451.43 6.25 0 6.25 6.65 0 6.65 
381 3 09/01/84 225 234 2 CH 5.0 1160 548.25 2.17 0 2.17 1. 82 0 1.82 
382 3 09/01/84 238 235 2 Gil 5.0 480 550.88 2.08 0 2.08 1. 82 0 1. 82 
383 3 09/01/84 252 236 2 CH 5.0 .'~60 520.82 17.39 0 17.39 15.36 0 15.36 
3811 3 09/01/84 305 237 2 Gil 5.0 1120 1157.90 7.14 0 7.14 6.55 0 6.55 
385 3 09/01/811 332 239 2 Gil 5.0 460 1~50.45 2.17 0 2.17 2.22 0 2.22 
386 3 09/01/84 345 240 2 CH 5.0 410 463.22 12.20 0 12.20 10.79 0 10.79 
387 3 09/01/811 357 241 2 GH 5.0 550 472.28 12.73 0 12.73 14.82 0 14.82 
388 3 09/01/84 410 242 2 GH 5.0 ll10 ll63.ll7 4.88 0 4.88 4.32 0 II. 32 
389 3 09/01/84 1123 243 2 Gil 5.0 510 1162.02 9.80 0 9.80 10.82 0 10.82 
390 3 09/01/84 436 2114 2 GH 5.0 480 465.53 111. 58 0 14.58 15.04 0 15.04 
391 3 09/12/84 2128 308 3 GH 5.0 380 385.28 2.63 0 2.63 2.60 0 2.60 
392 3 09/12/84 2338 317 3 Gil 5.1 440 387.92 2.27 0 2.27 2.58 0 2.58 
393 3 09/13/84 420 336 3 CH 5.0 370 367.38 2.70 0 2.70 2.72 0 2.72 
394 3 09/13/84 2006 344 3 Gil 5.0 420 357.47 2.38 0 2.38 2.80 0 2.80 
395 3 09/13/811 2145 351 3 GH 5.0 460 388.12 2.17 0 2.17 2.58 0 2.58 
396 3 09/13/84 2159 352 3 Cli 5.0 400 383.63 2.50 0 2.50 2.61 0 2.61 
397 3 09/13/811 2210 353 3 GH 5.0 430 375.02 4.65 0 4.65 5.33 0 5.33 
398 3 09/13/84 2234 355 3 GH 5.0 410 366.07 2.114 0 2.44 2.73 0 2.73 
399 3 09/13/84 2351 360 3 GH 5.0 410 371.56 2.44 0 2.411 2.69 0 2.69 
1100 3 09/14/84 8 361 3 Gil 5.0 420 379.99 2.38 0 2.38 2.63 0 2.63 
1101 3 09/14/84 101 365 3 Gil 5.0 1100 386.08 5.00 0 5.00 5.18 0 5.18 
LlO2 3 09/15/84 2300 481 3 Gli 5.0 1110 393.811 2.44 0 2.44 2.54 0 2.54 
1103 3 09/15/84 2331 1183 3 GH 5.0 430 382.80 981.110 0 981.110 1102.40 0 1102.40 
1104 3 09/24/84 2015 488 4 GH 5.1 350 417.65 2.86 0 2.86 2.39 0 2.39 
1105 3 09/21~/84 2214 495 4 GH 5.0 390 432.65 5.13 0 5.13 4.62 0 4.62 
1106 3 09/24/811 2235 496 4 Gli 5.0 380 438.63 7.89 0 7.89 6.84 0 6.84 
II(H 3 09/24/84 2345 499 4 GH 5.0 410 437.42 7.32 0 7.32 6.86 0 6.86 
1108 3 09/25/84 29 5011 II Cli 5.0 390 442.81 2.56 0 2.56 2.26 0 2.26 
1109 3 09/25/84 108 506 4 eli 5.0 390 444.75 2.56 0 2.56 2.25 0 2.25 
1110 3 09/25/84 122 507 4 GH 5.0 1100 462.56 7.50 0 7.50 6.49 0 6. 119 
1111 3 09/26/84 36 531 4 GH 5.0 440 435.28 2.27 0 2.27 2.30 0 2.30 
1112 3 09/27/811 2055 666 4 Gil 5.0 480 486.52 2.08 0 2.08 2.06 0 2.06 
413 3 09/27/84 2131 668 4 Gli 5.0 380 433.05 2.63 0 2.63 2.31 0 2.31 
'11'1 II 08/16/84 2149 1 1 Gil 5.0 370 507.29 5.41 0 5.41 3.94 0 3.94 
1115 4 08/16/84 2214 2 1 Gli 5.0 390 485.79 7.69 0 7.69 6.18 0 6.18 
1116 4 08/16/84 2251 4 1 Gil 5.0 430 405.70 2.33 0 2.33 2.116 0 2.46 
417 11 08/16/84 2352 7 1 Gil 5.0 510 466.06 3.92 0 3.92 4.29 0 11.29 
1118 4 08/17/84 35 9 1 GH 5.0 540 482.45 3.70 0 3.70 4.15 0 4.15 
1119 4 08/17/84 2118 15 1 Cli 5.0 550 451.311 1. 82 0 1. 82 2.22 0 2.22 
'120 II 08/17 /811 1128 19 1 Gil 5.0 450 481.34 2.22 0 2.22 2.08 0 2.08 
1121 4 08/18/84 38 28 1 GH 5.0 500 544.59 2.00 0 2.00 1.84 0 1. 84 
'122 4 08/18/84 210 103 1 IP 5.0 410 463.13 2.114 0 2.114 2.16 0 2.16 
1123 II 08/18/84 435 110 1 Gil 5.0 410 470.91 2.44 0 2.114 2.12 0 2.12 
11211 II 08/18/84 2225 118 1 Gil 5.0 320 429.43 3.13 0 3.13 2.33 0 2.33 
1125 4 08/19/84 17 123 1 Gil 5.0 420 455.27 2.38 0 2.38 2.20 0 2.20 
'126 4 08/29/84 lIn 172 2 GH 5.0 410 473.07 2.44 0 2.411 2.11 0 2.11 
427 4 08/29/84 221 174 2 Gil 5.0 460 524.30 2.17 0 2.17 1. 91 0 1. 91 
1128 4 08/29/811 338 178 2 GH 5.0 470 479.01 2.13 0 2.13 2.09 0 2.09 
1129 II 08/29/84 412 180 2 Cli 5.0 450 5117.45 6.67 0 6.67 5.48 0 5.48 
1130 4 08/29/811 453 182 2 Gil 5.0 390 479.43 2.56 0 2.56 2.09 0 2.09 
1131 II 08/29/8

'
1 510 183 2 GH 5.0 490 563.36 2. Ol~ 0 2.04 1. 78 0 1. 78 

432 4 08/31/84 4 194 2 Gil 5.0 430 494.81 2.33 0 2.33 2.02 0 2.02 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (lASK CODE 01) 9 
FISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD_YOY AD_YR_OL AD_TOTAL VD_YOY VD_YR_OL VD_TOTAL 

433 4 08/31/811 301 2011 2 CH 5 470 484.46 2.13 0.00 2.13 2.06 0.00 2.06 
4311 II 08/31/811 449 211 2 CH 5 450 534.57 2.22 0.00 2.22 1.87 0.00 1.87 
1135 II 08/31/84 2113 217 2 TZ 5 4110 492.30 2.27 0.00 2.27 2.03 0.00 2.03 
'136 II 09/01/811 10 225 2 CH 5 550 491.28 1.82 0.00 1.82 2.04 0.00 2.01\ 
'137 I, 09/01/811 23 226 2 CH 5 550 1179.36 1. 82 0.00 1. 82 2.09 0.00 2.09 
1\38 4 09/01/811 1110 2112 2 CH 5 410 463.47 2.114 0.00 2.411 2.16 0.00 2.16 
1139 II 09/13/84 5 319 3 Cli 5 390 372.29 2.56 0.00 2.56 2.69 0.00 2.69 
11 110 I, 09/14/811 2234 11112 3 CH 5 4110 509.60 2.27 0.00 2.27 1. 96 0.00 1. 96 
11111 4 09/14/811 2331 4115 3 CH 5 390 525.19 2.56 0.00 2.56 1. 90 0.00 1. 90 
111\2 II 09/15/811 258 452 3 TZ 5 390 447.98 2.56 0.00 2.56 2.23 0.00 2.23 
443 II 09/15/84 2316 1,82 3 CH 5 410 364.92 2.1'4 0.00 2.44 2.74 0.00 2.74 
444 II 09/16/811 113 503 3 TZ 5 330 504.52 3.03 0.00 3.03 1. 98 0.00 1. 98 
1,115 II 09/25/84 2007 517 I, CH 5 380 425.96 2.63 0.00 2.63 2.35 0.00 2.35 
4116 II 09/26/84 128 534 4 CH 5 400 426.14 2.50 0.00 2.50 2.35 0.00 2.35 
1147 6 08/30/84 2211 187 2 CH 5 560 494.67 0.00 7.14 7.14 0.00 8.09 8.09 
448 10 08/16/811 2149 1 1 CH 5 370 507.29 0.00 5.41 5.41 0.00 3.94 3.94 
449 10 08/16/84 2214 2 1 CH 5 390 485.79 0.00 2.56 2.56 0.00 2.06 2.06 
1150 10 08/16/84 2238 3 1 CH 5 390 424.39 0.00 7.69 7.69 0.00 7.07 7.07 
1151 10 08/16/84 2251 4 1 CH 5 430 405.70 0.00 13.95 13.95 0.00 14.79 14.79 
1152 10 08/16/81, 2312 5 1 CH 5 410 477 .60 0.00 19.51 19.51 0.00 16.75 16.75 
1153 10 08/16/84 2334 6 1 CH 5 460 415.77 0.00 13.04 13.04 0.00 111.43 14.43 
4511 10 08/16/81, 2352 7 1 CII 5 510 466.06 0.00 1. 96 1. 96 0.00 2.15 2.15 
1155 10 08/17/84 135 12 1 Cli 5 510 491. 98 0.00 1. 96 1. 96 0.00 2.03 2.03 
1156 10 08/17/811 201 13 1 Cli 5 590 490.95 0.00 1. 69 1.69 0.00 2.04 2.04 
457 10 08/17/81\ 2131 21 1 CH 5 400 443.29 0.00 2.50 2.50 0.00 2.26 2.26 
1158 10 08/17/81\ 2151 22 1 CH 5 390 486.42 0.00 2.56 2.56 0.00 2.06 2.06 
1,59 10 08/17/84 2210 23 1 Cli 5 460 497.19 0.00 2.17 2.17 0.00 2.01 2.01 
460 10 08/18/81\ 2133 115 1 CH 5 330 414.39 0.00 3.03 3.03 0.00 2.41 2.41 
461 10 08/18/811 2150 116 1 GH 5 380 426.16 0.00 2.63 2.63 0.00 2.35 2.35 
1162 10 08/19/81\ 53 125 1 Cli 5 460 448.91 0.00 2.17 2.17 0.00 2.23 2.23 
1\63 10 08/19/811 136 127 1 CH 5 1\40 1\20.84 0.00 1\.55 4.55 0.00 II. 75 4.75 
1164 10 08/19/8 It 216 129 1 CH 5 440 514.32 0.00 4.55 4.55 0.00 3.89 3.89 
465 10 08/19/84 235 130 1 eH 5 400 424.26 0.00 7.50 7.50 0.00 7.07 7.07 
466 10 08/29/81\ 141 172 2 Cli 5 410 1\73.07 0.00 2.1\4 2.44 0.00 2.11 2.11 
1167 10 08/30/81\ 2211 187 2 Gli 5 560 494.67 0.00 1. 79 1. 79 0.00 2.02 2.02 
468 10 08/30/81\ 2235 188 2 CH 5 520 469.37 0.00 3.85 3.85 0.00 4.26 4.26 
1169 10 08/31/81\ 536 214 2 GH 5 500 526.38 0.00 2.00 2.00 0.00 1.90 1. 90 
470 10 09/01/81\ 23 226 2 CH 5 550 479.36 0.00 1. 82 1. 82 0.00 2.09 2.09 
471 10 09/01/81, 252 236 2 CH 5 460 520.82 0.00 2.17 2.17 0.00 1. 92 1. 92 
1172 10 09/01/81\ 357 2111 2 Cli 5 550 472.28 0.00 1.82 1. 82 0.00 2.12 2.12 
473 10 09/13/811 26 321 3 CH 5 380 409.88 0.00 2.63 2.63 0.00 2.44 2.44 
1,711 10 09/1 1\/811 221'9 384 3 CH 5 390 373.70 0.00 2.56 2.56 0.00 2.68 2.68 
475 10 09/15/84 53 388 3 Cli 5 460 366.90 0.00 6.52 6.52 0.00 8.18 8.18 
1176 10 09/24/811 231\5 499 4 CIl 5 1110 437.42 0.00 2.114 2.114 0.00 2.29 2.29 
477 10 09/25/84 143 508 4 GH 5 400 452.17 0.00 2.50 2.50 0.00 2.21 2.21 
478 10 09/26/811 16 530 1\ CII 5 1120 423.53 0.00 4.76 II. 76 0.00 4.72 4.72 
479 10 09/26/811 402 542 4 Gil 5 470 403.95 0.00 2.13 2.13 0.00 2.48 2.48 
480 \0 09/26/811 2240 547 4 CII 5 360 513.45 0.00 25.00 25.00 0.00 17.53 17.53 
481 10 09/26/81, 2253 51\8 1\ CH 5 370 450.29 0.00 13.51 13.51 0.00 11 . 10 11.10 
1182 10 09/26/811 2324 550 4 Cli 5 350 1\16.17 0.00 22.86 22.86 0.00 19.22 19.22 
1183 to 09/26/811 2340 551 4 ell 5 360 420.20 0.00 2.78 2.78 0.00 2.38 2.38 
1184 10 09/27/84 2041 665 II GH 5 500 483.99 0.00 2.00 2.00 0.00 2.07 2.07 
1185 13 08/16/811 21/19 1 1 CH 5 370 507.29 0.00 2.70 2.70 0.00 1.97 1. 97 
486 13 08/16/81\ 2214 2 1 CH 5 390 485.79 0.00 2.56 2.56 0.00 2.06 2.06 
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OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD __ YOY AD_ YR_.OL AD __ TOTAL VD_.YOY VD_YR_OL VD_TOTAL 

1187 13 08/16/84 2238 3 1 CH 5.0 390 'l24.39 0.00 2.56 2.56 0.00 2.36 2.36 
488 13 08/16/811 2312 5 1 CII 5.0 410 477.60 0.00 2.44 2.44 0.00 2.09 2.09 
1189 13 08/16/84 2352 7 1 CH 5.0 510 '166.06 0.00 3.92 3.92 0.00 4.29 1l.29 
490 13 08/17/84 112 11 1 Gli 5.0 530 1189.40 0.00 1.89 1. 89 0.00 2.04 2.04 
491 13 08/17/84 135 12 1 GH 5.0 510 491.98 0.00 3.92 3.92 0.00 11.07 11.07 
1192 13 08/17/84 201 13 1 GH 5.0 590 1190.95 0.00 3.39 3.39 0.00 4.07 4.07 
1193 13 08/17/811 226 14 1 GH 5.0 5110 1177.15 0.00 1. 85 1.85 0.00 2.10 2.10 
1,94 13 08/17/84 248 15 1 GH 5.0 550 451.34 0.00 5.45 5.45 0.00 6.65 6.65 
1195 13 08/17/84 316 16 1 CII 5.0 590 11112.98 0.00 1.69 1.69 0.00 2.26 2.26 
496 13 08/17/811 2151 22 1 Gil 5.0 390 486.42 0.00 2.56 2.56 0.00 2.06 2.06 
1197 13 08/17 /84 2330 26 1 GH 5.0 370 439.67 0.00 2.70 2.70 0.00 2.27 2.27 
1198 13 08/18/811 305 106 1 IP 5.0 390 410.33 0.00 5.13 5.13 0.00 4.87 4.87 
499 13 08/18/811 323 107 1 GH 5.0 400 505.10 0.00 2.50 2.50 0.00 1.98 1.98 
500 13 08/18/811 2053 113 1 Gil 5.0 350 11113.26 2.86 0.00 2.86 2.26 0.00 2.26 
501 13 08/18/8'1 2113 114 1 Cil 5.0 350 428.57 0.00 2.86 2.86 0.00 2.33 2.33 
502 13 08/18/81, 2207 117 1 CH 5.0 360 1158.43 0.00 5.56 5.56 0.00 '1.36 4.36 
503 13 08/19/84 321 132 1 GH .5.0 390 1137.66 0.00 2.56 2.56 0.00 2.28 2.28 
50" 13 08/29/8'1 322 177 2 Gil 5.0 430 494.112 0.00 2.33 2.33 0.00 2.02 2.02 
505 13 08/29/811 412 180 2 CH 5.0 450 547.45 0.00 6.67 6.67 0.00 5.48 5.48 
506 13 08/29/84 453 182 2 Gil 5.0 390 479.43 0.00 10.26 10.26 0.00 8.34 8.34 
507 13 08/29/811 510 183 2 GH 5.0 490 563.36 0.00 8.16 8.16 0.00 7.10 7.10 
508 13 08/30/84 2315 190 2 Gil 5.0 420 511.76 0.00 2.38 2.38 0.00 1. 95 1.95 
509 13 08/31/811 31J 196 2 GH 5.0 500 1J86.37 0.00 2.00 2.00 0.00 2.06 2.06 
510 13 08/31/811 45 197 2 Gil 5.0 520 506.31J 0.00 3.85 3.85 0.00 3.95 3.95 
511 13 08/31/811 301 2011 2 Gil 5.0 470 'I8'1.1J6 0.00 6.38 6.38 0.00 6.19 6.19 
512 13 08/31/8'1 328 206 2 Gil 5.0 380 486.19 0.00 15.79 15.79 0.00 12.34 12.34 
513 13 08/31/811 354 208 2 Gil 5.0 610 499.39 0.00 1. 64 1 .61, 0.00 2.00 2.00 
514 13 08/31/84 2142 219 2 Tl 5.0 510 1J80.82 0.00 1. 96 1. 96 0.00 2.08 2.08 
515 13 08/31/811 2259 222 2 Gil 5.0 530 498.32 0.00 1. 89 1.89 0.00 2.01 2.01 
516 13 (J8/31/811 2357 2211 2 GH 5.0 5"0 "87.66 0.00 1. 85 1.85 0.00 2.05 2.05 
517 13 09/01/84 23 226 2 Cli 5.0 550 479.36 0.00 3.64 3.64 0.00 4.17 4.17 
518 13 09/01/811 38 227 2 Gil 5.0 510 490.76 0.00 1. 96 1. 96 0.00 2.04 2.04 
519 13 09/01/811 106 229 2 GH 5.0 440 468.59 0.00 2.27 2.27 0.00 2. 13 2.13 
520 13 09/01/811 121 230 2 Gli 5.0 500 496.45 0.00 2.00 2.00 0.00 2.01 2.01 
521 13 09/01/811 134 231 2 Gil 5.0 460 478.16 0.00 2.17 2.17 0.00 2.09 2.09 
522 13 09/01/811 212 233 2 CIl 5.0 ,,80 451.43 0.00 2.08 2.08 0.00 2.22 2.22 
523 13 09/01/811 252 236 2 Gil 5.0 460 520.82 0.00 4.35 4.35 0.00 3.84 3.84 
524 13 09/01/811 305 237 2 Gfl 5.0 1120 457.90 0.00 2.38 2.38 0.00 2.18 2.18 
525 13 09/01/8'1 345 2'10 2 Gil 5.0 410 463.22 0.00 11.88 4.88 0.00 4.32 4.32 
526 13 09/01/81, 357 2IJI 2 Cli 5.0 550 472.28 0.00 1.82 1. 82 0.00 2.12 2.12 
527 13 09/01/811 436 2114 2 Cli 5.0 480 1J65.53 0.00 4.17 4.17 0.00 4.30 4.30 
528 13 09/12/84 2043 306 3 Cli 5.0 Ino 323.79 0.00 2.lj4 2.44 0.00 3.09 3.09 
529 13 09/12/811 2105 307 3 Cli 5.0 420 361.99 0.00 2.38 2.38 0.00 2.76 2.76 
530 13 09/12/84 2209 310 3 Gli 5.0 390 385.66 0.00 2.56 2.56 0.00 2.59 2.59 
531 13 09/12/8'1 2221 311 3 CII 5.0 390 376./10 0.00 7.69 7.69 0.00 7.97 7.97 
532 13 09/12/811 22116 313 3 GH 5.0 380 381.011 0.00 2.63 2.63 0.00 2.62 2.62 
533 13 09/12/811 2338 317 3 Gil 5.1 '140 387.92 0.00 4.55 II. 55 0.00 5.16 5.16 
5311 13 09/12/811 2351 318 3 Gli 5.0 440 372.19 0.00 ?27 2.27 0.00 2.69 2.69 
535 13 09/13/84 5 319 3 GH 5.0 390 372.29 0.00 2.56 2.56 0.00 2.69 2.69 
536 13 09/13/84 15 320 3 C/i 5.1 lj20 384.34 0.00 1J.76 4.76 0.00 5.20 5.20 
537 13 09/13/811 26 321 3 GH 5.0 380 409.88 0.00 2.63 2.63 0.00 2.44 2.44 
538 13 09/13/811 38 322 3 Cli 5.0 1120 "16.03 0.00 2.38 2.38 0.00 2.40 2.40 
539 13 09/13/8/1 49 323 3 Gil 5.1 450 388.78 0.00 2.22 2.22 0.00 2.57 2.57 
5110 13 09/13/8'1 113 325 3 CH 5.0 430 373.65 0.00 II. 65 '1.65 0.00 5.35 5.35 
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FISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD YOY AD_VR_OL AD_TOTAL VD_YOY VD_YR_OL VD_TOTAL 

5111 13 09/13/811 124 326 3 CII 5.0 440 398.22 0 11.55 11.55 0 5.02 5.02 
5/12 13 09/13/81~ 346 335 3 CII 5.0 390 380.39 0 2.56 2.56 0 2.63 2.63 
5/13 13 09/13/811 2006 3114 3 CII 5.0 1120 357.47 0 2.38 2.38 0 2.80 2.80 
544 13 09/13/811 2022 345 3 CII 5.0 430 377 .06 0 2.33 2.33 0 2.65 2.65 
5115 13 09/13/811 2117 3119 3 CH 5.0 410 362.64 0 2.44 2.44 0 2.76 2.76 
5116 13 09/13/84 21/15 351 3 CII 5.0 460 388.12 0 2.17 2.17 0 2.58 2.58 
5117 13 09/13/84 2159 352 3 CII 5.0 400 383.63 0 7.50 7.50 0 7.82 7.82 
5118 13 09/13/811 2210 353 3 CH 5.0 430 375.02 0 11.63 11.63 0 13.33 13.33 
51~9 13 09/13/811 2234 355 3 CH 5.0 410 366.07 0 4.88 4.88 0 5.46 5.46 
550 13 09/13/81, 2351 360 3 CH 5.0 1110 371.56 0 4.88 4.88 0 5.38 5.38 
551 13 09/14/811 49 364 3 CII 5.0 440 383.55 0 2.27 2.27 0 2.61 2.61 
552 13 09/1 11/84 101 365 3 CII 5.0 400 386.08 0 2.50 2.50 0 2.59 2.59 
553 13 09/14/811 121 367 3 CH 5.0 410 386. 16 0 4.88 11.88 0 5.18 5.18 
554 13 09/14/811 134 368 3 CII 5.0 430 1118.41 0 4.65 11.65 0 4.78 4.78 
555 13 09/14/84 216 371 3 CH 5.0 420 386.94 0 4.76 4.76 0 5.17 5.17 
556 13 09/14/84 247 374 3 CH 5.0 1120 389.32 0 4.76 4.76 0 5.14 5.14 
557 13 09/14/811 259 375 3 CII 5.0, 1/10 358.47 0 2.44 2.44 0 2.79 2.79 
558 13 09/14/811 309 376 3 Gil 5.0 420 381.75 0 11.90 11.90 0 13.10 13.10 
559 13 09/14/81, 321 377 3 CH 5.0 380 377.68 0 2.63 2.63 0 2.65 2.65 
560 13 09/14/811 2059 438 3 Cft 5.0 360 238.68 0 11 . 11 11. 11 0 16.76 16.76 
561 13 09/1 1l/81, 2117 380 3 CII 5.0 390 406.05 0 2.56 2.56 0 2.46 2.46 
562 13 09/111/84 2137 440 3 CH 5.0 390 481.75 0 5.13 5.13 0 4.15 4.15 
563 13 09/14/811 2211 4/11 3 Gil 5.0 400 452.57 0 10.00 10.00 0 8.84 8.84 
5611 13 09/14/811 2249 1143 3 GH 5.0 390 533.96 0 2.56 2.56 0 1. 87 1. 87 
565 13 09/14/84 2331 1145 3 CH 5.0 390 525.19 0 2.56 2.56 0 1. 90 1. 90 
566 13 09/15/811 258 452 3 TZ 5.0 390 4117.98 0 2.56 2.56 0 2.23 2.23 
567 13 09/15/84 440 1171 3 TZ 5.0 470 390.57 0 2.13 2.13 0 2.56 2.56 
568 13 09/15/811 537 459 3 Cft 5.0 270 452.23 0 29.63 29.63 0 17.69 17.69 
569 13 09/15/84 537 1173 3 GH 5.1 320 359.99 0 3.13 3.13 0 2.78 2.78 
570 13 09/15/84 2024 1175 3 Ctl 5.2 310 384.42 0 3.23 3.23 0 2.60 2.60 
571 13 09/15/84 2231 479 3 CH 5.0 490 413.77 0 4.08 4.08 0 4.83 4.83 
572 13 09/16/84 30 1,84 3 TZ 5.2 400 350.04 0 5.00 5.00 0 5.71 5.71 
573 13 09/16/811 43 1185 3 TZ 5.2 390 412.84 0 2.56 2.56 0 2.42 2.42 
5 71~ 13 09/16/84 43 503 3 TZ 5.0 330 504.52 0 3.03 3.03 0 1. 98 1. 98 
5f5 13 09/211/811 1959 1'87 4 Cli 5.0 330 365.24 0 3.03 3.03 0 2.74 2.71, 
576 13 09/24/84 2138 493 4 CII 5.0 370 413. 114 0 2.70 2.70 0 2.42 2.42 
577 13 09/21,/81, 2214 1195 II CH 5.0 390 1132.65 0 2.56 2.56 0 2.31 2.31 
578 13 09/24/811 2309 497 4 GIl 5.0 430 446.53 0 2.33 2.33 0 2.24 2.24 
579 13 09/2V84 2328 1'98 4 GH 5.0 420 1'32.37 0 2.38 2.38 0 2.31 2.31 
580 13 09/24/81, 2345 499 4 Cft 5.0 410 437.42 0 4.88 II. 88 0 4.57 4.57 
581 13 09/25/81, 47 505 4 CII 5.0 390 1153.72 0 2.56 2.56 0 2.20 2.20 
582 13 09/25/81, 108 506 II CH 5.0 390 444.75 0 5.13 5.13 0 4.50 4.50 
583 13 09/25/84 122 507 II CH 5.0 400 462.56 0 5.00 5.00 0 4.32 4.32 
5811 13 09/25/811 223 510 II CH 5.0 1,20 1145.04 0 2.38 2.38 0 2.25 2.25 
585 13 09/25/811 314 512 II CH 5.0 400 435.45 0 2.50 2.50 0 2.30 2.30 
586 13 09/25/811 2007 517 4 CII 5.0 380 1'25.96 0 2.63 2.63 0 2.35 2.35 
587 13 09/25/84 2125 520 4 CH 5.0 370 427.25 0 5.41 5.41 0 4.68 4.68 
588 13 09/25/8 /1 2140 521 4 Cil 5.0 440 429.17 0 2.27 2.27 0 2.33 2.33 
589 13 09/25/81, 2237 524 II Gil 5.0 380 437.52 0 2.63 2.63 0 2.29 2.29 
590 13 09/26/81, 36 531 4 Cft 5.0 1,110 1135.28 0 2.27 2.27 0 2.30 2.30 
591 13 09/26/81, 54 532 II CII 5.0 470 423.70 0 2.13 2.13 0 2.36 2.36 
592 13 09/26/811 111 533 4 CII 5.0 400 430.68 0 2.50 2.50 0 2.32 2.32 
593 13 09/26/811 128 534 II Cft 5.0 400 426.14 0 2.50 2.50 0 2.35 2.35 
594 13 09/26/81~ 209 536 4 CH 5.0 450 424.45 0 2.22 2.22 0 2.36 2.36 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 12 
FISH CATCH AND DENSlfY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD_YOY AD_YR_OL AO __ TOTAL VD_YOY VD_YR_OL VD_TOTAL 

595 13 09/26/81! 228 537 II CH 5 460 414.16 0.00 4.35 II. 35 0.00 /1. 83 4.B3 
596 13 09/26/811 402 542 4 GH 5 470 403.95 0.00 6.3B 6.38 0.00 7.43 7.43 
597 13 09/26/8/1 420 543 4 Cli 5 460 427.53 0.00 2.17 2.17 0.00 2.34 2.34 
598 13 09/26/811 456 5/15 II CIl 5 360 1130.29 0.00 2.78 2.78 0.00 2.32 2.32 
599 13 09/26/811 2222 5116 4 GH 5 1190 434.111 0.00 4.08 4.0B O.O(J 4.60 4.60 
600 13 09/26/811 2240 5117 4 CII 5 360 513.45 0.00 5.56 5.56 0.00 3.90 3.90 
601 13 09/26/811 2253 548 4 CIl 5 370 450.29 0.00 8.11 8.11 0.00 6.66 6.66 
602 13 09/26/811 2324 550 4 GH 5 350 416.17 2.86 2.86 5.71 2.110 2.40 4.81 
603 13 09/26/84 2340 551 4 GH 5 360 420.20 11. 11 13.89 25.00 9.52 11.90 21.42 
604 13 09/27/811 2055 666 4 Gil 5 480 486.52 0.00 2.08 2.0B 0.00 2.06 2.06 
605 111 08/19/81! 235 130 1 Gf! 5 400 /124.26 2.50 0.00 2.50 2.36 0.00 2.36 
606 19 09/01/811 134 231 2 Gli 5 1160 47B.16 2.17 0.00 2.17 2.09 0.00 2.09 
607 19 09/26/8 /1 23211 550 II CII 5 350 416.17 2.86 0.00 2.86 2.40 0.00 2.40 
608 22 08/16/811 2149 1 1 Gil 5 370 507.29 24.32 0.00 24.32 17.74 0.00 17.74 
609 22 08/16/811 2214 2 1 CII 5 390 485.79 10.26 0.00 10.26 8.23 0.00 B.23 
610 22 08/16/84 2238 3 1 CH 5 390 1124.39 5.13 0.00 5.13 4.71 0.00 4.71 
611 22 08/16/8 /1 2251 4 1 CIl 5 430 405.70 4.65 0.00 4.65 4.93 0.00 4.93 
612 22 08/16/84 2312 5 1 CIl 5 410 477 .60 9.76 0.00 9.76 8.38 0.00 8.38 
613 22 OB/16/811 2352 7 1 Gil 5 510 466.06 1. 96 0.00 1. 96 2.15 0.00 2.15 
61 11 22 08/17/8 /1 51 10 1 GH 5 520 464.52 1.92 0.00 1. 92 2.15 0.00 2.15 
615 22 08/17 /84 112 11 1 Cli 5 530 489.40 1. 89 0.00 1. 89 2.04 0.00 2.04 
616 22 08/17 /811 226 14 1 CIl 5 540 1177.15 1.85 0.00 1.85 2.10 0.00 2.10 
617 22 08/17/811 428 19 1 Gil 5 450 481.34 6.67 0.00 6.67 6.23 0.00 6.23 
618 22 08/17/84 447 20 1 Gil 5 500 488.15 11.00 0.00 4.00 4.10 0.00 4.10 
619 22 08/17/8 /1 2131 21 1 GH 5 400 443.29 2.50 0.00 2.50 2.26 0.00 2.26 
620 22 OB/17/BII 2151 22 1 CII 5 390 486.42 7.69 0.00 7.69 6.17 0.00 6.17 
621 22 08/17 /84 2229 24 1 CH 5 410 441.64 2.11/1 0.00 2.44 2.26 0.00 2.26 
622 22 08/18/811 15 27 1 Gil 5 IlliG 455.92 2.27 0.00 2.27 2.19 0.00 2.19 
623 22 08/18/811 132 101 1 CH 5 400 504.47 5.00 0.00 5.00 3.96 0.00 3.96 
624 22 08/18/811 152 102 1 1 P 5 390 453.49 2.56 0.00 2.56 2.21 0.00 2.21 
625 22 08/18/811 229 104 1 IP 5 370 447.20 2.70 0.00 2.70 2.24 0.00 2.24 
626 22 08/18/84 305 106 1 IP 5 390 410.33 2.56 0.00 2.56 2.44 0.00 2.44 
627 22 OB/18/84 323 107 1 GH 5 1100 505.10 2.50 0.00 2.50 1. 98 0.00 1.98 
628 22 08/1B/81! 435 110 1 CH 5 410 470.91 2.44 0.00 2. 41~ 2.12 0.00 2.12 
629 22 08/18/84 2133 115 1 CII 5 330 1114.39 3.03 0.00 3.03 2.41 0.00 2.41 
630 22 08/18/811 2150 116 1 CIl 5 3BO 426.16 2.63 0.00 2.63 2.35 0.00 2.35 
631 22 08/18/84 2225 118 1 Cli 5 320 1129.43 3.13 0.00 3.13 2.33 0.00 2.33 
632 22 08/18/8 11 2307 119 1 eft 5 390 415.23 5.13 0.00 5.13 4.82 0.00 4.82 
633 22 08/19/811 17 123 1 CH 5 420 455.27 2.38 0.00 2.38 2.20 0.00 2.20 
634 22 08/19/84 33 124 1 CH 5 380 373.63 5.26 0.00 5.26 5.35 0.00 5.35 
635 22 08/19/811 53 125 1 CH 5 460 448.91 4.35 0.00 4.35 4.46 0.00 4.46 
636 22 08/19/811 301 131 1 CII 5 370 1124.55 2.70 0.00 2.70 2.36 0.00 2.36 
637 22 08/19/811 321 132 1 CH 5 390 1137.66 2.56 0.00 2.56 2.28 0.00 2.28 
638 22 OB/29/BII 106 170 2 CH 5 380 403.36 5.26 0.00 5.26 4.96 0.00 4.96 
639 22 08/29/8 /1 221 1711 2 CH 5 460 524.30 2.17 0.00 2.17 1. 91 0.00 1. 91 
6 110 22 08/29/811 352 179 2 CH 5 11110 5011.84 2.27 0.00 2.27 1.98 0.00 1. 98 
6111 22 08/29/8 /1 433 181 2 GIl 5 450 511. 7B 2.22 0.00 2.22 1. 95 0.00 1. 95 
642 22 08/31/84 124 200 2 Cli 5 470 483.16 4.26 0.00 4.26 4.14 0.00 4.14 
6113 22 08/31/811 301 2CJlI 2 Cli 5 470 484.46 2.13 0.00 2.13 2.06 0.00 2.06 
644 22 08/31/84 328 206 2 CH 5 380 486.19 7.89 0.00 7.89 6.17 0.00 6.17 
6 115 22 08/31/8 /1 2245 221 2 CII 5 510 511.81 1. 96 0.00 1. 96 1. 95 0.00 1. 95 
6116 22 08/31/8LI 2259 222 2 GH 5 530 498.32 1. 89 0.00 1. 89 2.01 0.00 2.0". 
6/17 22 08/31/811 2357 224 2 Cli 5 540 487.66 3.70 0.00 3.70 4.10 0.00 4.10 
6 118 22 09/01/811 10 225 2 Cli 5 550 491.28 3.61! 0.00 3.64 4.07 0.00 4.07 



AUGUST - S~PTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 13 
FISH CATCII AND DENSITY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DAlE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD_YOY AD_YH_OL All_TorAL VO_YOY VD_'yR __ OL VD_TOTAL 

649 22 09/01/8It 13 It 231 2 CII 5.0 It60 IH8.16 2.17 0.00 2.17 2.09 0.00 2.09 
650 22 09/01/8

'
t 149 232 2 CH 5.0 550 478.50 1. 82 0.00 1. 82 2.09 0.00 2.09 

651 22 09/01/8
'
1 318 238 2 Cli 5.0 410 501.57 2.114 0.00 2.44 1. 99 0.00 1.99 

652 22 09/01/8
'
t 332 239 2 Gli 5.0 460 450.45 2.17 0.00 2.17 2.22 0.00 2.22 

653 22 09/12/8 It 2105 307 3 Gil 5.0 420 361.99 2.38 0.00 2.38 2.76 0.00 2.76 
654 22 09/12/8 /1 2338 317 3 GH 5.1 440 387.92 4.55 0.00 4.55 5.16 0.00 5.16 
655 22 09/12/811 2351 318 3 Gli 5.0 440 372.19 2.27 0.00 2.27 2.69 0.00 2.69 
656 22 09/13/8 /t 26 321 3 Gil 5.0 380 409.88 5.26 0.00 5.26 4.88 0.00 11.88 
657 22 09/13/811 38 322 3 CII 5.0 420 416.03 2.38 0.00 2.38 2.40 0.00 2.40 
658 22 09/13/811 49 323 3 Gil 5.1 It50 388.78 8.89 0.00 8.89 10.29 0.00 10.29 
659 22 09/13/811 101 324 3 Cli 5.0 440 384.20 4.55 0.00 4.55 5.21 0.00 5.21 
660 22 09/13/84 113 325 3 CII 5.0 430 373.65 4.65 0.00 4.65 5.35 0.00 5.35 
661 22 09/13/811 124 326 3 CII 5.0 440 398.22 2.27 0.00 2.27 2.51 0.00 2.51 
662 22 09/13/811 210 328 3 CII 5.0 450 407.00 4.ltll 0.00 4.114 II. 91 0.00 4.91 
663 22 09/13/84 420 336 3 CH 5.0 370 367.38 2.70 0.00 2.70 2.72 0.00 2.72 
664 22 09/13/8It 2006 344 3 GH 5.0 420 357.47 2.38 0.00 2.38 2.80 0.00 2.80 
665 22 09/13/811 2022 3115 3 Cli 5.0 430 377 .06 6.98 0.00 6.98 7.96 0.00 7.96 
666 22 09/13/84 2036 346 3 Cli 5.0 460 396.59 2.17 0.00 2.17 2.52 0.00 2.52 
667 22 09/13/811 2102 348 3 CH 5.1 390 382.33 2.56 0.00 2.56 2.62 0.00 2.62 
668 22 09/13/811 2117 349 3 Cli 5.0 410 362.64 4.88 0.00 4.88 5.52 0.00 5.52 
669 22 09/13/811 2159 352 3 Gil 5.0 400 383.63 2.50 0.00 2.50 2.61 0.00 2.61 
670 22 09/13/84 2221 354 3 Gli 5.0 380 366.80 5.26 0.00 5.26 5.45 0.00 5.45 
671 22 09/13/811 2246 356 3 GIl 5.0 '110 375.38 2.411 0.00 2.44 2.66 0.00 2.66 
672 22 09/13/84 2351 360 3 Cli 5.0 410 371.56 2.44 0.00 2.114 2.69 0.00 2.69 
673 22 09/14/84 8 361 3 Gil 5.0 420 379.99 2.38 0.00 2.38 2.63 0.00 2.63 
674 22 09/1 11/811 101 365 3 Cli 5.0 400 386.08 7.50 0.00 7.50 7.77 0.00 7.77 
675 22 09/14/811 259 375 3 Gil 5.0 410 358.47 2.44 0.00 2.44 2.79 0.00 2.79 
676 22 09/14/84 309 376 3 CH 5.0 420 381.75 2.38 0.00 2.38 2.62 0.00 2.62 
677 22 09/15/811 2231 479 3 CII 5.0 It90 413.77 4.08 0.00 4.08 4.83 0.00 4.83 
678 22 09/15/84 2247 480 3 Gil 5.1 1110 404.02 2.411 0.00 2.114 2.48 0.00 2.48 
679 22 09/15/811 2300 481 3 CII 5.0 410 393.84 2.114 0.00 2.44 2.54 0.00 2.54 
680 22 09/24/84 2345 499 4 Gil 5.0 410 437 .42 11.88 0.00 4.88 4.57 0.00 II. 57 
681 22 09/25/811 4 500 4 Gli 5.0 410 445.49 4.88 0.00 4.88 4.49 0.00 4.49 
682 22 09/25/84 122 507 4 Cli 5.0 400 462.56 5.00 0.00 5.00 4.32 0.00 4.32 
683 22 09/25/84 223 510 II CIl 5.0 420 445.04 2.38 0.00 2.38 2.25 0.00 2.25 
684 22 09/26/811 2222 546 4 CII 5.0 490 434.41 2.04 0.00 2.04 2.30 0.00 2.30 
685 22 09/27/811 2024 661t II Cli 5.0 490 509.40 ?Ol, 0.00 2.04 1. 96 0.00 1. 96 
686 22 09/27/84 2055 666 4 CII 5.0 480 486.52 2.08 0.00 2.08 2.06 0.00 2.06 
687 25 08/19/811 115 126 1 CII 5.0 370 1143.09 2.70 0.00 2.70 2.26 0.00 2.26 
688 25 08/30/811 2129 184 2 CIl 5.0 380 456.86 2.63 0.00 2.63 2.19 0.00 2.19 
689 29 08/17/81, 2118 15 1 Cli 5.0 550 '151.34 0.00 1. 82 1. 82 0.00 2.22 2.22 
690 30 08/16/811 2149 1 1 CIl 5.0 370 507.29 10.81 0.00 10.81 7.89 0.00 7.89 
691 30 08/16/81, 2214 2 1 CII 5.0 390 485.79 25.64 0.00 25.64 20.59 0.00 20.59 
692 30 08/16/8 /, 2238 3 1 Gli 5.0 390 424.39 2.56 0.00 2.56 2.36 0.00 2.36 
693 30 08/16/811 2251 4 1 CH 5.0 430 405.70 13.95 0.00 13.95 14.79 0.00 14.79 
6911 30 08/16/81, 2312 5 1 CH 5.0 410 477.60 31 .71 0.00 31.71 27.22 0.00 27.22 
695 30 08/16/84 2334 6 1 CH 5.0 460 415.77 10.87 2.17 13.04 12.03 2.41 14.43 
696 30 08/16/811 2352 7 1 Cli 5.0 510 466.06 11.76 0.00 11.76 12.87 0.00 12.87 
697 30 08/17/84 17 8 1 Cli 5.0 500 495.16 4.00 0.00 4.00 4.04 0.00 4.04 
698 30 08/17 /811 51 10 1 CH 5.0 520 11611.52 3.85 0.00 3.85 4.31 0.00 4.31 
699 30 08/17/811 112 11 1 CH 5.0 530 489.40 1. 89 1.89 3.77 2.01, 2.011 4.09 
700 30 08/17/811 135 12 1 GH 5.0 510 491.98 5.88 O.no 5.88 6.10 0.00 6.10 
701 30 08/17 /8 /1 201 13 1 CH 5.0 590 490.95 5.08 0.00 5.08 6.11 0.00 6.11 
702 30 08/17/811 226 14 1 CH 5.0 540 477.15 5.56 0.00 5.56 6.29 0.00 6.29 



AUGUST - SEPTEMBER 19B4 GEAR COMPARISON STUDY (TASK CODE 01) 14 
FISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENTIIIC SLED. 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD_YOY AD_YR_OL AD_TOTAL VD_YOY VD YH OL VO_TOTAL 

703 30 OB/17/811 248 15 1 CH 5 550 451. 311 10.91 1. 82 12.73 13.29 2.22 15.51 
70'1 30 08/17/8'1 407 18 1 CH 5 410 11117.20 2.44 0.00 2.44 2.24 0.00 2.24 
705 30 OB/17/8 /1 2131 21 1 CII 5 400 11113.29 2.50 0.00 2.50 2.26 0.00 2.26 
706 30 08/17/8'1 2151 22 1 CH 5 390 1186.42 12.82 0.00 12.82 10.28 0.00 10.28 
707 30 08/17/811 2210 23 1 CII 5 1160 497.19 6.52 0.00 6.52 6. (n 0.00 6.03 
70B 30 08/17/811 2229 24 1 CH 5 410 441.61, 12.20 0.00 12.20 11.32 0.00 11.32 
709 30 08/17/8'1 2312 25 1 CII 5 400 1136.29 2.50 0.00 2.50 2.29 0.00 2.29 
710 30 08/17/811 2330 26 1 CII 5 370 1139.67 8.11 0.00 8.11 6.82 0.00 6.82 
711 30 08/18/8 /1 38 28 1 CII 5 500 544.59 8.00 0.00 8.00 7.34 0.00 7.34 
712 30 08/18/811 114 30 1 CII 5 1110 1141.64 7.32 0.00 7.32 6.79 0.00 6.79 
713 30 08/18/811 210 103 1 IP 5 410 463.13 4.88 0.00 4.88 4.32 0.00 11.32 
71 /1 30 08/18/81, 305 106 1 IP 5 390 '110.33 5.13 0.00 5.13 4.87 0.00 4.87 
715 30 08/18/811 2053 113 1 CH 5 350 443.26 8.57 0.00 8.57 6.77 0.00 6.77 
716 30 08/18/8 /1 2113 114 1 Gil 5 350 1128.57 17.111 0.00 17.14 14.00 0.00 14.00 
717 30 08/18/84 2133 115 1 CH 5 330 411/. 39 6.06 0.00 6.06 4.B3 0.00 4.83 
718 30 08/1B/81, 2150 116 1 CII 5 3BO 426.16 2.63 0.00 2.63 2.35 0.00 2.35 
719 30 OB/18/BII 2207 117 1 Gil 5 360 458.113 8.33 0.00 B.33 6.511 0.00 6.54 
720 30 08/18/8'1 2225 118 1 CII 5 320 429.43 9.38 0.00 9.38 6.99 0.00 6.99 
721 30 08/18/84 2307 119 1 CH 5 390 415.23 2.56 0.00 2.56 2.41 0.00 2.41 
722 30 08/18/84 2342 121 1 Gil 5 410 433.30 4.88 0.00 4.88 4.62 0.00 4.62 
723 30 08/19/811 33 12'1 1 CH 5 380 373.63 7.89 0.00 7.89 8.03 0.00 8.03 
724 30 08/19/8 /1 53 125 1 Gil 5 460 448.91 2.17 0.00 2.17 2.23 0.00 2.23 
725 30 08/19/84 115 126 1 CII 5 370 111,3.09 8.11 0.00 8. 11 6.77 0.00 6.77 
726 30 08/19/811 136 127 1 GH 5 440 420.84 2.27 0.00 2.27 2.38 0.00 2.38 
727 30 08/19/811 156 128 1 Gil 5 320 416.74 3.13 0.00 3.13 2.40 0.00 2.40 
728 30 08/19/811 235 130 1 CH 5 400 42 /1.26 7.50 0.00 7.50 7.fJ7 0.00 7.07 
729 30 08/19/8 /1 301 131 1 GH 5 370 424.55 5.41 0.00 5.41 4.71 0.00 4.71 
730 30 OB/19/811 21jOO 122 1 CII 5 460 456.68 6.52 0.00 6.52 6.57 0.00 6.57 
731 30 08/29/811 412 180 2 Gil 5 450 547.45 4.'14 0.00 4.44 3.65 0.00 3.65 
732 30 08/29/8

'
1 453 182 2 Gil 5 390 479.43 2.56 0.00 2.56 2.09 0.00 2.09 

733 30 08/29/811 510 183 2 CH 5 490 563.36 4.08 0.00 11.08 3.55 0.00 3.55 
734 30 08/30/8 /1 2158 186 2 CH 5 510 1152.72 1.96 0.00 1.96 2.21 0.00 2.21 
735 30 08/30/8 /1 2211 187 2 CH 5 560 '194.67 5.36 0.00 5.36 6.06 0.00 6.06 
736 30 08/30/8 Ij 2235 188 2 Gli 5 520 469.37 3.85 0.00 3.85 4.26 0.00 4.26 
737 30 08/31/8'1 4 194 2 Gil 5 '130 494.81 2.33 0.00 2.33 2.02 0.00 2.02 
738 30 08/31/84 45 197 2 Gil 5 520 506.34 1. 92 0.00 1. 92 1.97 0.00 1. 97 
739 30 08/31/8 /1 112 199 2 GH 5 470 465.86 2.13 0.00 2.13 2.15 0.00 2.15 
7110 30 08/31/84 124 200 2 CII 5 470 483.16 36.17 0.00 36.17 35.19 0.00 35.19 
7111 30 08/31/811 211/1 203 2 CIl 5 430 50'1.02 2.33 0.00 2.33 1. 98 0.00 1.98 
7112 30 08/31/84 301 204 2 GH 5 470 484.46 8.51 0.00 8.51 8.26 0.00 8.26 
7113 30 08/31/811 316 205 2 CH 5 450 484.32 2.22 0.00 2.22 2.06 0.00 2.06 
7114 30 08/31/8 /1 328 206 2 CH 5 380 486.19 15.79 0.00 15.79 12.34 0.00 12.34 
7115 30 08/31/811 22115 221 2 Gil 5 510 511.81 5.88 0.00 5.88 5.86 0.00 5.86 
746 30 08/31/811 2259 222 2 CII 5 530 498.32 3.77 0.00 3.77 4.01 0.00 4.01 
]'17 30 08/31/8 /1 2311 223 2 Gil 5 460 1155.01 6.52 0.00 6.52 6.59 0.00 6.59 
7118 30 08/31/811 2357 224 2 CIl 5 540 487.66 3.70 0.00 3.70 4.10 0.00 4.10 
749 30 09/01/8 /1 10 225 2 CH 5 550 491.28 14.55 3.6'1 18.18 16.28 11.07 20.35 
750 30 09/01/811 23 226 2 CII 5 550 '179.36 16.36 0.00 16.36 18.78 0.00 18.78 
751 30 09/01/811 38 227 2 CH 5 510 490.76 31.37 0.00 31.37 32.60 0.00 32.60 
752 30 09/01/8'1 51 228 2 Gil 5 Ij50 '178.16 4.44 0.00 4.44 4.18 0.00 4.18 
753 30 09/01/811 106 229 2 CIl 5 440 468.59 4.55 0.00 4.55 4.27 0.00 4.27 
754 30 09/01/8 /1 121 230 2 Gil 5 500 496.45 1'.00 0.00 4.00 4.03 0.00 4.03 
755 30 09/01/811 134 231 2 GH 5 1160 1178.16 23.91 0.00 23.91 23.00 0.00 23.00 
756 30 09/01/8/1 149 232 2 CH 5 550 478.50 3.6'1 0.00 3.64 4.18 0.00 4.18 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 15 
fiSH CATCH AND DENSITY DATA fOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE HEEK REGION DURATION TOW_AREA VOLUME AD YOY AD_YR_OL AD_TOTAL VD_ YOY VD_YR_OL VD_TOTAL 

757 30 09/01/811 238 235 2 CH 5.0 1180 550.88 LI. 17 0.00 4.17 3.63 0.00 3.63 
758 30 09/01/8

'
1 252 236 2 CH 5.0 1160 520.82 II. 35 0.00 11.35 3.811 0.00 3.84 

759 30 09/01/84 332 239 2 Gil 5.0 460 450.45 4.35 0.00 4.35 4.44 0.00 4.44 
760 30 09/01/811 345 2110 2 CII 5.0 410 463.22 21.95 0.00 21.95 19.43 0.00 19.43 
761 30 09/01/811 357 241 2 CH 5.0 550 472.28 52.73 0.00 52.73 61.40 0.00 61.40 
762 30 09/01/84 423 2113 2 CII 5.0 510 462.02 3.92 0.00 3.92 4.33 0.00 II. 33 
763 30 09/01/811 436 2114 2 CH 5.0 480 465.53 4.17 0.00 4.17 4.30 0.00 4.30 
764 30 09/12/84 2246 313 3 Gil 5.0 380 381.04 2.63 0.00 2.63 2.62 0.00 2.62 
765 30 09/12/811 2338 317 3 CH 5.1 1140 387.92 11.36 2.27 13.64 12.89 2.58 15.47 
766 30 09/12/811 2351 318 3 CII 5.0 440 372.19 9.09 0.00 9.09 10.75 0.00 10.75 
767 30 09/13/811 5 319 3 CII 5.0 390 372.29 5.13 0.00 5.13 5.37 0.00 5.37 
768 30 09/13/84 38 322 3 Cli 5.0 1120 416.03 0.00 2.38 2.38 0.00 2.IH) 2.40 
769 30 09/13/811 49 323 3 Gil 5.1 450 388.78 8.89 0.00 8.89 10.29 0.00 10.29 
770 30 09/13/811 101 324 3 GH 5.0 440 384.20 2.27 0.00 2.27 2.60 0.00 2.60 
771 30 09/13/811 113 325 3 CII 5.0 430 373.65 2.33 0.00 2.33 2.68 0.00 2.68 
772 30 09/13/84 2022 345 3 eli 5.0 430 377.06 2.33 0.00 2.33 2.65 0.00 2.65 
773 30 09/13/84 2036 346 3 CII 5.0 460 396.59 2.17 0.00 2.17 2.52 0.00 2.52 
7711 30 09/13/811 2102 3118 3 GH 5.1 390 382.33 2.56 0.00 2.56 2.62 0.00 2.62 
775 30 09/13/84 2159 352 3 Gil 5.0 400 383.63 ::'.00 0.00 5.00 5.21 0.00 5.21 
776 30 09/13/811 2334 359 3 CII 5.0 1110 374.12 2.411 0.00 2.411 2.67 0.00 2.67 
777 30 09/14/84 101 365 3 CII 5.0 liDO 386.08 2.50 0.00 2.50 2.59 0.00 2.59 
778 30 09/1 11/811 2117 374 3 CIl 5.0 420 389.32 11.76 0.00 4.76 5.14 0.00 5.14 
779 30 09/14/811 2206 385 3 CH 5.1 450 393.52 2.22 0.00 2.22 2.54 0.00 2.54 
780 30 09/111/811 22311 383 3 Cli 5.0 500 376.73 2.00 0.00 2.00 2.65 0.00 2.65 
781 30 09/1 11/811 2234 442 3 Gil 5.0 440 509.60 2.27 0.00 2.27 1. 96 0.00 1. 96 
782 30 09/1 11/811 22119 1143 3 CII 5.0 390 533.96 10.26 0.00 10.26 7.49 0.00 7. LIY 
783 30 09/14/811 2331 445 3 CH 5.0 390 525.19 2.56 0.00 2.56 1. 90 0.00 1. 90 
784 30 09/15/811 53 388 3 CH 5.0 460 366.90 8.70 0.00 8.70 10.90 0.00 10.90 
785 30 09/15/8'1 151 '148 3 TZ 5.0 380 496.13 TO.53 0.00 10.53 8.06 0.00 8.06 
786 30 09/15/811 242 451 3 TZ 5.0 420 471.72 2.38 0.00 2.38 2.12 0.00 2.12 
787 30 09/15/8/i 258 1152 3 TZ 5.0 390 4'H.98 20.51 0.00 20.51 17.86 0.00 17.86 
788 30 09/15/8

'
1 326 1153 3 TZ 5.0 380 522.511 2.63 0.00 2.63 1. 91 0.00 1. 91 

789 30 09/15/84 1153 458 3 TZ 5.0 380 446.44 5.26 0.00 5.26 4.48 0.00 4.48 
790 30 09/15/8 It 537 459 3 CH 5.0 270 1152.23 14.81 0.00 14.81 8.85 0.00 8.B5 
791 30 09/15/811 2231 1179 3 Gil 5.0 490 /i13.77 4.08 0.00 4.08 4.83 0.00 4.83 
792 30 09/16/811 30 IIBlj 3 TZ 5.2 400 350.04 2.50 0.00 2.50 2.B6 0.00 2.86 
793 30 09/16/811 43 503 3 TZ 5.0 330 504.52 6.06 0.00 6.06 3.96 0.00 3.96 
7911 30 09/211/811 2115 492 4 Gil 5.5 430 457.26 2.33 0.00 2.33 2.19 0.00 2.19 
795 30 09/24/8'1 2138 1193 4 CH 5.0 370 413.44 2.70 0.00 2.70 2.42 0.00 2.42 
796 30 09/211/811 2153 1,911 4 GIt 5.0 390 448.70 5.13 0.00 5.13 LI.46 0.00 4. 116 
797 30 09/2It/8 /1 2214 1195 4 CIl 5.0 390 432.65 2.56 0.00 2.56 2.31 0.00 2.31 
798 30 09/24/811 2235 1196 4 Gli 5.0 380 1138.63 2.63 0.00 2.63 2.28 0.00 2.28 
799 30 09/24/84 2345 499 4 CH 5.0 410 '137.42 9.76 0.00 9.76 9.111 0.00 9.14 
800 30 09/25/811 4 500 4 CH 5.0 410 'Ilj5.49 21.95 0.00 21. 95 20.20 0.00 20.20 
801 30 09/25/8 It 29 504 4 CH 5.0 390 442.81 10.26 0.00 10.26 9.03 0.00 9.03 
802 30 09/25/811 47 505 'I Cit 5.0 390 453.72 7.69 0.00 7.69 6.61 0.00 6.61 
803 30 09/25/811 108 506 4 CII 5.0 390 41111.75 2.56 0.00 2.56 2.25 0.00 2.25 
804 30 09/25/8'1 1113 508 4 Cit 5.0 400 452.17 2.50 0.00 2.50 2.21 0.00 2.21 
805 30 09/25/811 2007 517 4 CH 5.0 380 425.96 2.63 0.00 2.63 2.35 0.00 2.35 
806 30 09/25/811 2325 527 4 Gil 5.0 440 437.12 15.91 0.00 15.91 16.01 0.00 16.01 
807 30 09/25/8 11 2343 528 II CII 5.0 1190 1153.81 2.04 0.00 2.04 2.20 0.00 2.20 
808 30 09/26/811 1 529 I, CH 5.0 380 422.14 5.26 0.00 5.26 4.74 0.00 4.74 
809 30 09/26/84 16 530 4 Cit 5.0 420 423.53 9.52 0.00 9.52 9.44 0.00 9.44 
810 30 09/26/811 36 531 4 CII 5.0 440 435.28 6.82 0.00 6.82 6.89 0.00 6.89 



AUGUST - SEPHMBER 19811 GEAR COMPARISON STUDY (TASK CODE 01 J 16 
FISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD_YOY AD.JR_OL 1\0_ TOTAL VD_YOY VO_YR_OL VD_TOTAL 

811 30 09/26/811 511 532 LI CII 5 470 423.70 2.13 0.00 2.13 2.36 0.00 2.36 
812 30 09/26/811 111 533 4 Cll 5 400 430.68 2.50 0.00 2.50 2.32 0.00 2.32 
813 30 09/26/811 128 531! 4 CII 5 400 426.14 5.00 0.00 5.00 4.69 0.00 4.69 
8111 30 09/26/81~ 147 535 4 CH 5 380 1127.68 2.63 0.00 2.63 2.34 0.00 2.34 
815 30 09/26/84 209 536 4 CII 5 450 424.45 11.33 0.00 13.33 14.111 0.00 14.14 
816 30 09/26/811 2118 538 II CII 5 1100 1136.67 2.50 0.00 2.50 2.29 0.00 2.29 
817 30 09/26/811 402 542 'I CII 5 470 403.95 6.38 0.00 6.38 7.43 0.00 7.43 
818 30 09/26/811 420 543 4 CII 5 1160 1127.53 10.87 0.00 10.fl7 11.70 0.00 11.70 
819 30 09/26/811 2222 5116 II CH 5 490 434.41 2.04 0.00 2.04 2.30 0.00 2.30 
820 30 09/26/84 2240 547 LI CII 5 360 513. 115 5.56 2.78 8.33 3.90 1. 95 5.84 
821 30 09/26/811 2253 5118 4 CII 5 370 450.29 10.81 0.00 10.81 8.88 0.00 8.88 
822 30 09/26/8 /1 2308 5 /19 4 CII 5 360 435.20 16.67 0.00 16.67 13.79 0.00 13.7? 
823 30 09/26/811 232LI 550 4 Cft 5 350 416.17 711. 29 0.00 74.29 62.47 0.00 62.47 
824 30 09/26/811 2340 551 4 CII 5 360 420.20 22.22 0.00 22.22 19.04 0.00 19.04 
825 30 09/27/811 20111 665 4 CIl 5 500 483.99 2.00 0.00 2.00 2.07 0.00 2.07 
826 30 09/27/811 2055 666 II CIl 5 480 486.52 2.08 2.08 4.17 2.06 2.06 4.11 
827 32 08/19/811 17 123 1 CII 5 420 455.27 2.38 0.00 2.38 2.20 0.00 2.20 
828 32 09/14/811 22119 384 3 Gli 5 390 373.70 2.56 O.no 2.56 2.68 0.00 2.68 
829 311 08/16/811 2149 1 1 CH 5 370 507.29 0.00 5.41 5.41 0.00 3.94 3.94 
830 311 08/16/811 2214 2 1 Gil 5 390 1185.79 0.00 2.56 2.56 0.00 2.06 2.06 
831 311 08/16/84 2251 4 1 CIl 5 430 405.70 0.00 6.98 6.98 0.00 7.39 7.39 
832 311 08/16/811 2312 5 1 Cft 5 1110 477.60 0.00 9.76 9.76 0.00 8.38 8.38 
833 311 08/16/8/1 2334 6 1 CH 5 460 1115.77 0.00 4.35 4.35 0.00 4.81 4.81 
8311 311 08/17/811 35 9 1 CH 5 540 1182.115 0.00 1. 85 1. 85 0.00 2.07 2.07 
835 311 08/17 /81\ 51 10 1 eli 5 520 1164.52 0.00 1. 92 1. 92 0.00 2.15 2.15 
836 311 08/17/811 112 11 1 CH 5 530 489.40 0.00 1.89 1. 89 0.00 2.04 2.011 
837 311 08/17/811 135 12 1 CH 5 510 1\91.98 0.00 1. 96 1. 96 0.00 2.03 2.03 
838 311 08/17/84 226 14 1 CII 5 540 1177.15 0.00 1. 85 1. 85 0.00 2.10 2.10 
839 311 08/17/8

'
1 334 17 1 eft 5 540 480.14 0.00 3.70 3.70 0.00 4.17 4.17 

8110 34 08/17/811 447 20 1 GIl 5 500 1188.15 0.00 2.00 2.00 0.00 2.05 2.05 
8111 311 08/17/811 2131 21 1 CH 5 400 443.29 0.00 5.00 5.00 0.00 I\, 51 4.51 
842 311 08/18/8LI 15 27 1 CH 5 4110 455.92 0.00 6.82 6.82 0.00 6.58 6.58 
8113 311 08/18/811 38 28 1 Gil 5 5pO 5111L59 0.00 2.00 2.00 0.00 1 .81\ 1.811 
81111 311 08/18/81\ 132 101 1 GIl 5 400 504.47 0.00 2.50 2.50 0.00 1. 98 1.98 
8115 34 08/18/8LI 152 102 1 IP 5 390 453.49 0.00 2.56 2.56 0.00 2.21 2.21 
8116 311 08/18/811 210 103 1 IP 5 410 463.13 0.00 2.44 2.44 0.00 2.16 2.16 
8117 311 08/18/811 4511 111 1 IP 5 410 464.84 0.00 2.44 2.44 0.00 2.15 2.15 
8118 3'1 08/18/81\ 2053 113 1 GH 5 350 1143.26 0.00 2.86 2.86 0.00 2.26 2.26 
8119 311 08/18/811 2225 118 1 eH 5 320 429.43 0.00 6.25 6.25 0.00 4.66 4.66 
850 311 08/18/811 2307 119 1 GH 5 390 1115.23 0.00 2.56 2.56 0.00 2.41 2.111 
851 311 08/19/811 17 123 1 CH 5 420 1155.27 0.00 2.38 2.38 0.00 2.20 2.20 
852 311 08/29/81\ 255 176 2 Gil 5 450 448.26 0.00 2.22 2.22 0.00 2.23 2.23 
853 311 08/29/811 322 177 2 GH 5 430 494.42 0.00 2.33 2.33 0.00 2.02 2.02 
8511 311 08/29/811 338 178 2 CfI 5 1170 479.01 0.00 2.13 2.13 0.00 2.09 2.09 
855 311 08/29/84 433 181 2 GH 5 450 511.78 0.00 2.22 2.22 0.00 1. 95 1.95 
856 311 08/30/811 2129 184 2 CH 5 380 456.86 0.00 5.26 5.26 0.00 1'.38 4.38 
857 311 08/30/811 2235 188 2 CII 5 520 469.37 0.00 5.77 5.77 0.00 6.39 6.39 
858 34 08/30/811 2301 189 2 CII 5 470 1!83.49 0.00 2.13 2.13 0.00 2.07 2.07 
859 311 08/31/811 301 2011 2 Gil 5 1170 484.46 0.00 2.13 2.13 0.00 2.06 2.06 
860 311 08/31/84 328 206 2 Cft 5 380 486.19 0.00 2.63 2.63 0.00 2.06 2.06 
861 311 08/31/811 3511 208 2 GH 5 610 499.39 0.00 1.611 1. 64 0.00 2.00 2.00 
862 311 08/31/811 449 211 2 CIl 5 1150 534.57 0.00 4.44 4.44 0.00 3.74 3.74 
863 311 08/31/84 510 212 2 Gil 5 /100 1161.61 0.00 5.00 5.00 0.00 4.33 I\, 33 
864 31! 08/31/811 522 213 2 Gft 5 440 501.14 0.00 2.27 2.27 0.00 2.00 2.00 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 17 
FISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENHIIC SLED, 

USE GOOE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD_YaY AO_YR_OL AD __ TOTAL VO_YOY VO._YR_OL VO_TOTAL 

865 311 08/31/811 2142 219 2 TZ 5.0 510 480.82 0 1. 96 1. 96 0 2.08 2.08 
866 31• 08/31/811 2245 221 2 Cil 5.0 510 511.81 0 3.92 3.92 0 3.91 3.91 
867 311 08/31/811 2311 223 2 Gil 5.0 460 455.01 0 IL 35 IL35 0 11.40 4.40 
868 34 08/31/811 2357 224 2 CH 5.0 51~0 487.66 0 1. 85 1. 85 0 2.05 2.05 
869 3/, 09/01/84 23 226 2 Cft 5.0 550 479.36 0 1. 82 1. 82 0 2.09 2.09 
870 3'1 09/01/811 51 228 2 CH 5.0 450 478.16 0 2.22 2.22 0 2.09 2.09 
871 34 09/01/811 134 231 2 CH 5.0 460 478.16 0 2.17 2.17 0 2.09 2.09 
872 3'1 09/01/811 1119 232 2 CH 5.0 550 478.50 0 1. 82 1.82 0 2.09 2.09 
873 311 09/01/811 252 236 2 CIl 5.0 1160 520.82 0 2.17 2.17 0 1. 92 1.92 
87/1 311 09/01/811 305 237 2 CH 5.0 420 457.90 0 2.38 2.38 0 2.18 2.18 
875 3'1 09/01/84 35·7 241 2 Gli 5.0 550 472.28 0 5.45 5.45 0 6.35 6.35 
8-/6 311 09/01/81, 1136 2114 2 CII 5.0 1180 465.53 0 4.17 '1.17 0 4.30 Ii. 30 
877 31, 09/12/84 2338 317 3 GH 5.1 1140 387.92 0 4.55 4.55 0 5.16 5.16 
878 311 09/13/81, 1~9 323 3 CII 5.1 450 388.78 0 2.22 2.22 0 2.57 2.57 
879 31, 09/13/811 124 326 3 Gil 5.0 440 398.22 0 2.27 2.27 0 2.51 2.51 
880 31, 09/13/811 158 327 3 Gft 5.0 430 366.45 0 2.33 2.33 0 2.73 2.73 
881 31, 09/13/811 2006 3114 3 Gft 5.0 1120 357.47 0 2.38 2.38 0 2.80 2.80 
882 31, 09/13/811 2117 349 3 Gil 5.0 410 362.64 0 2.44 2.44 0 2.76 2.76 
883 31, 09/1 11/811 205 370 3 eft 5.0 350 358.30 0 2.86 2.86 0 2.79 2.79 
884 34 09/14/811 2059 438 3 GH 5.0 360 238.68 0 19.44 19. 114 0 29.33 29.33 
885 31, 09/1 11/8/1 2117 1,39 3 GH 5.0 420 496.21 0 9.52 9.52 0 8.06 8.06 
886 311 09/111/811 2137 41,0 3 Gli 5.0 390 481.75 0 2.56 2.56 0 2.08 2.08 
887 311 09/14/81, 2211 1141 3 Gli 5.0 400 452.57 0 12.50 12.50 0 11.05 11.05 
888 311 09/14/81~ 2234 1142 3 GH 5.0 4110 509.60 0 4.55 4.55 0 3.92 3.92 
889 311 09/111/84 2249 384 3 Gil 5.0 390 373.70 0 7.69 7.69 0 8.03 8.03 
890 31, 09/1 11/811 2249 443 3 Gli 5.0 390 533.96 0 5.13 5.13 0 3.75 3.75 
891 34 09/14/81, 2331 4115 3 Gil 5.0 390 525.19 0 7.69 7.69 0 5.71 5.71 
892 3/, 09/15/84 38 387 3 Gli 5.0 380 368.30 0 5.26 5.26 0 5.43 5.43 
893 311 09/15/81, 53 388 3 GH 5.0 "60 366.90 0 2.17 2.17 0 2.73 2.73 
891, 31, 09/15/811 537 "59 3 Gil 5.0 270 "52.23 0 3.10 3.70 0 2.21 2.21 
895 311 09/15/84 2300 481 3 GH 5.0 410 393.84 0 2.44 2.44 0 2.54 2.54 
896 31, 09/211/84 231,5 499 4 Gli 5.0 410 437.42 0 2.114 2.44 0 2.29 2.29 
897 311 09/25/8" 4 500 I, Gli 5.0 410 445.49 0 2.11'1 2. I1I1 0 2.24 2.24 
898 311 09/25/84 29 501, 4 Gli 5.0 390 442.81 0 2.56 2.56 0 2.26 2.26 
899 311 09/25/811 47 505 4 GH 5.0 390 1153.72 0 2.56 2.56 0 2.20 2.20 
900 31, 09/25/811 108 506 4 Gft 5.0 390 444.75 0 2.56 2.56 0 2.25 2.25 
901 311 09/25/81, 336 513 4 Gil 5.6 450 508.13 0 2.22 2.22 0 1. 97 1. 97 
902 311 09/25/811 1937 515 4 Gil 5.0 410 431. 60 0 4.88 4.88 0 4.63 4.63 
903 31, 09/25/811 2306 526 4 Gil 5.0 1160 '139.75 0 2.17 2.17 0 2.27 2.27 
901, 311 09/25/811 2325 527 II Gli 5.0 440 437.12 0 2.27 2.27 0 2.29 2.29 
905 311 09/25/84 23'13 528 4 Gli 5.0 490 453.81 0 4.08 4.08 0 4.41 4.41 
906 311 09/26/811 1 529 4 Gil 5.0 380 422.14 0 2.63 2.63 0 2.37 2.37 
907 31, 09/26/811 128 53 11 4 GH 5.0 400 426.14 0 2.50 2.50 0 2.35 2.35 
908 31, 09/26/81, 147 535 II Gil 5.0 380 1127.68 0 2.63 2.63 0 2.311 2.34 
909 311 09/26/811 209 536 II Gil 5.0 450 424.115 ~ 4./14 4.44 0 4.71 4.71 
910 311 09/26/8/1 228 537 II Gil 5.0 1160 11111. 16 0 2.17 2.17 0 2.111 2.41 
911 34 09/26/811 248 538 II Gli 5.0 ,,00 436.67 0 2.50 2.50 0 2.29 2.29 
912 3 /1 09/26/81, 2222 5116 II Gil 5.0 490 434. 111 0 4.08 4.013 0 4.60 4.60 
913 31, 09/26/811 221,0 547 4 Gil 5.0 360 513.45 0 2.78 2.78 0 1. 95 1. 95 
9111 3 11 09/26/811 2308 ~)I'9 4 GH 5.0 360 1135.20 0 5.56 5.56 0 4.60 4.60 
915 31, 09/26/811 2324 550 4 Gil 5.0 350 1t16.17 0 5.11 5.71 0 4.81 4.81 
916 311 09/26/811 2340 551 4 Gil 5.0 360 420.20 0 2.78 2.78 0 2.38 2.3& 
917 31, 09/27/811 20211 664 4 Gli 5.0 1190 509.40 0 2.04 2.04 0 1.96 1. 96 
918 311 09/27/811 2055 666 II Gil 5.0 480 486.52 0 2.08 2.08 0 2.06 2.06 



AUGUST - SEPTEMBER 19B4 GEAR COMPARISON STUDY (TASK GODE 01) 18 
FISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD YOY AD_YR._OL AD_TOTAL VD_YOY VO YR OL VD_TOTAL 

919 35 08/16/811 2149 1 1 CH 5 370 507.29 0.00 5.41 5.41 0.00 3.94 3.94 
920 35 08/16/811 2214 2 1 CIl 5 390 485.79 2.56 17.95 20.51 2.06 14.41 16.47 
921 35 08/16/81\ 2312 5 1 Gil 5 410 477.60 0.00 11.88 11.88 0.00 4.19 4.19 
922 35 08/16/84 2334 6 1 CH 5 460 1115.77 0.00 8.70 8.70 0.00 9.62 9.62 
923 35 08/16/81\ 2352 7 1 Gil 5 510 466.06 0.00 11.76 11.76 0.00 12.87 12.87 
9211 35 08/17/811 17 8 1 CIl 5 500 495.16 0.00 10.00 10.00 0.00 10.10 10.10 
925 35 08/17/84 35 9 1 CH 5 540 482.45 0.00 9.26 9.26 0.00 10.36 10.36 
926 35 08/17/84 51 10 1 CII 5 520 464.52 0.00 1.92 1. 92 0.00 2.15 2.15 
927 35 08/17/B4 135 12 1 CIl 5 510 491.98 0.00 5.88 5.88 0.00 6.10 6.10 
928 35 08/17 /811 201 13 1 CH 5 590 490.95 0.00 5.08 5.08 0.00 6.11 6.11 
929 35 08/17/811 226 14 1 CIl 5 540 477.15 0.00 5.56 5.56 0.00 6.29 6.29 
930 35 OB/17/811 2131 21 1 CIl 5 400 443.29 0.00 5.00 5.00 0.00 IL51 4.51 
931 35 08/17/84 2151 22 1 CII 5 390 486.42 0.00 5.13 5.13 0.00 4.11 4.11 
932 35 08/17/BII 2210 23 1 Gil 5 460 497.19 0.00 6.52 6.52 0.00 6.03 6.03 
933 35 08/ 17 /81~ 2229 24 1 CIl 5 410 441.64 0.00 2.44 2.44 0.00 2.26 2.26 
934 35 08/17/84 2330 26 1 CIl 5 370 439.67 0.00 2.70 2.70 0.00 2.27 2.27 
935 35 08/18/811 38 28 1 Gil 5 500 544.59 0.00 6.00 6.00 0.00 5.51 5.51 
936 35 08/18/84 57 29 1 Gil 5 420 4111. 93 0.00 2.38 2.38 0.00 2.26 2.26 
937 35 OB/18/811 1111 30 1 CIl 5 410 441.64 0.00 2.1111 2.44 0.00 2.26 2.26 
938 35 08/18/84 132 101 1 Gil 5 400 504.47 0.00 5.00 5.00 0.00 3.96 3.96 
939 35 08/18/811 210 103 1 IP 5 410 463.13 0.00 2.44 2.44 0.00 2.16 2.16 
9110 35 08/18/811 323 107 1 GH 5 1100 505.10 2.50 2.50 5.00 1. 98 1. 98 3.96 
941 35 08/18/81, 454 111 1 IP 5 410 464. 81~ 0.00 2.44 2.411 0.00 2.15 2.15 
9112 35 08/18/811 2113 114 1 Gil 5 350 428.57 0.00 2.86 2.B6 0.00 2.33 2.33 
91\3 35 OB/1B/BII 2307 119 1 CII 5 390 1\15.23 0.00 2.56 2.56 0.00 2.41 2.41 
944 35 08/18/81\ 2342 121 1 Gil 5 410 433.30 0.00 2.411 2.114 0.00 2.31 2.31 
9115 35 08/19/BII 33 1211 1 CII 5 380 373.63 0.00 ;>.63 2.63 0.00 2.68 2.68 
9116 35 08/19/811 53 125 1 Gil 5 460 11118.91 0.00 4.35 4.35 0.00 4.116 11. 116 
947 35 08/19/811 115 126 1 GH 5 370 443.09 0.00 2.70 2.70 0.00 2.26 2.26 
9118 35 08/19/84 136 127 1 CH 5 1,1,0 1120.84 0.00 2.27 2.27 0.00 2.38 2.38 
949 35 08/29/811 221 174 2 Gil 5 460 524.30 0.00 IL 35 I\, 35 0.00 3.81 3.81 
950 35 08/29/811 239 175 2 Gil 5 430 1157.18 0.00 9.30 9.30 0.00 8.75 8.75 
951 35 08/29/84 338 178 2 Gil 5 470 479.01 0.00 21. 28 21.28 0.00 20.88 20.88 
952 35 08/29/811 352 179 2 CIl 5 440 504.84 0.00 36.36 36.36 0.00 31.69 31.69 
953 35 08/29/84 412 180 2 Gil 5 1150 5117 . 45 0.00 17.78 17.78 0.00 14.61 14.61 
954 35 08/29/811 1133 181 2 GH 5 450 511.78 0.00 15.56 15.56 0.00 13.68 13.68 
955 35 08/29/811 453 182 2 Gil 5 390 479.43 0.00 17.95 17 .95 0.00 14.60 14.60 
956 35 08/29/84 510 183 2 Gil 5 490 563.36 0.00 24.49 24.49 0.00 21.30 21.30 
957 35 08/30/811 2129 184 2 Gil 5 380 456.86 2.63 0.00 2.63 2.19 0.00 2.19 
958 35 08/30/8LI 2211 187 2 GH 5 560 1194.67 1. 79 1.79 3.57 2.02 2.02 11.04 
959 35 08/30/84 2301 189 2 Gil 5 470 483.49 0.00 11.26 11.26 0.00 4.14 4.14 
960 35 08/30/8 LI 2315 190 2 Gil 5 LI20 511.76 0.00 2.38 2.38 0.00 1. 95 1. 95 
961 35 08/31/8LI 45 197 2 GH 5 520 506.34 0.00 13.46 13.lt 6 0.00 13.82 13.82 
962 35 08/31/811 1211 200 2 Gil 5 1,70 483.16 0.00 8.51 8.51 0.00 8.28 8.28 
963 35 08/31/84 206 202 2 Gil 5 430 483.01 0.00 9.30 9.30 0.00 8.28 8.28 
9611 35 OB/31/811 2111~ 203 2 Gil 5 LI30 5011.02 0.00 9.30 9.30 0.00 7.94 7.94 
965 35 08/31/84 301 204 2 Gil 5 470 11811.46 2.13 6.38 B.51 2.06 6.19 8.26 
966 35 08/31/811 316 205 2 Gil 5 450 1184.32 2.22 2.22 4.44 2.06 2.06 4.13 
967 35 08/31/811 328 206 2 Gil 5 380 486.19 0.00 7.89 7.89 0.00 6.17 6.17 
968 35 08/31/811 510 212 2 Gil 5 400 461.61 0.00 2.50 2.50 0.00 2.17 2.17 
969 35 08/31/811 522 213 2 GH 5 440 501 . 14 0.00 2.27 2.27 0.00 2.00 2.00 
970 35 08/31/811 2142 219 2 TZ 5 510 1180.82 0.00 1. 96 1. 96 0.00 2.08 2.08 
971 35 08/31/84 2204 220 2 Gil 5 360 473.88 0.00 8.33 8.33 0.00 6.33 6.33 
972 35 08/31/811 2245 221 2 eH 5 510 511.81 0.00 3.92 3.92 0.00 3.91 3.91 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 19 
FISH CATCH AND DENSITY DATA fOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAr"PLE WEEK REGION DURATION TOW_AREA VOLUME AD_YOY AD_YR_OL AD_TOTAL VD __ YOY VD_YR_OL VD __ TOTAL 

973 35 08/31/81, 2259 222 2 Cil 5.0 530 1198.32 0.00 7.55 7.55 0.00 8.03 8.03 
9711 35 08/31/84 2311 223 2 GH 5.0 460 1155.01 0.00 6.52 6.52 0.00 6.59 6.59 
975 35 08/31/84 2357 224 2 CII 5.0 540 487.66 0.00 5.56 5.56 0.00 6.15 6.15 
976 35 09/01/811 10 225 2 GH 5.0 550 491.28 0.00 9.09 9.09 0.00 10.18 10.18 
977 35 09/01/84 23 226 2 Gil 5.0 550 479.36 0.00 5.45 5. 115 0.00 6.26 6.26 
978 35 09/01/84 38 227 2 GH 5.0 510 1190.76 0.00 9.80 9.80 0.00 10.19 10.19 
979 35 09/01/84 51 228 2 GH 5.0 450 478.16 0.00 2.22 2.22 0.00 2.09 2.09 
980 35 09/01/84 121 230 2 Gil 5.0 500 496.45 0.00 2.00 2.00 0.00 2.01 2.01 
981 35 09/01/84 134 231 2 GH 5.0 460 478.16 0.00 10.87 10.87 0.00 10.46 10.46 
982 35 09/01/84 149 232 2 Gil 5.0 550 478.50 0.00 3.61, 3.64 0.00 4.18 4.18 
983 35 09/01/811 225 234 2 GH 5.0 1160 548.25 0.00 2.17 2.11 0.00 1. 82 1. 82 
984 35 09/01/84 305 237 2 Gil 5.0 420 457.90 2.38 2.38 4.76 2.18 2.18 4.37 
985 35 09/01/811 318 238 2 Gil 5.0 410 501. 57 0.00 2.44 2.44 0.00 1. 99 1. 99 
986 35 09/01/811 345 240 2 GH 5.0 410 463.22 0.00 7.32 7.32 0.00 6.h8 6. 118 
987 35 09/01/84 357 2111 2 CI1 5.0 550 472.28 3.64 3.64 7.27 4.23 4.23 8.47 
988 35 09/01/84 410 2112 2 Gil 5.0 410 463.47 0.00 2.44 2. I11I 0.00 2.16 2.16 
989 35 09/12/84 2105 307 3 Gil 5.0 420 361.99 0.00 2.38 2.38 0.00 2.76 2.76 
990 35 09/12/84 2128 308 3 CII 5.0 380 385.28 0.00 5.26 5.26 0.00 5.19 5.19 
991 35 09/12/811 2209 310 3 Gil 5.0 390 385.66 0.00 2.56 2.56 0.00 2.59 2.59 
992 35 09/12/84 2312 315 3 Gil 5.1 420 394.95 0.00 2.38 2.38 0.00 2.53 2.53 
993 35 09/12/84 2338 317 3 Gil 5.1 1140 387.92 0.00 11.36 11.36 0.00 12.89 12.89 
994 35 09/12/811 2351 318 3 Gil 5.0 4110 372.19 2.27 20.1!5 22.73 2.69 24.18 26.87 
995 35 09/13/84 15 320 3 Gil 5.1 420 384.34 0.00 2.38 2.38 0.00 2.60 2.60 
996 35 09/13/84 38 322 3 CH 5.0 420 416.03 0.00 4.76 4.76 0.00 4.81 4.81 
997 35 09/13/84 49 323 3 GH 5.1 450 388.78 2.22 13.33 15.56 2.57 15.43 18.01 
998 35 09/13/81, 101 324 3 CII 5.0 440 384.20 2.27 9.09 11.36 2.60 10. 111 13.01 
999 35 09/13/84 113 325 3 CH 5.0 1130 373.65 0.00 6.98 6.98 0.00 8.03 8.03 

1000 35 09/13/84 124 326 3 GH 5.0 1140 398.22 0.00 20.45 20.45 0.00 22.60 22.60 
1001 35 09/13/84 2006 3114 3 GH 5.0 420 357.47 0.00 2.38 2.38 0.00 2.!)0 2.80 
1002 35 09/13/84 2050 347 3 Gil 5.0 390 358.50 0.00 2.56 2.56 0.00 2.79 2.79 
1003 35 09/13/811 2117 349 3 GH 5.0 410 362.64 0.00 7.32 7.32 0.00 8.27 8.27 
1004 35 09/13/81~ 2132 350 3 Gil 5.1 430 416.96 0.00 6.98 6.98 0.00 7.19 7.19 
1005 35 09/13/84 21115 351 3 GH 5.0 460 388.12 0.00 13.04 13.04 0.00 15.46 15. 116 
1006 35 09/13/84 2159 352 3 GH 5.0 400 383.63 0.00 2.50 2.50 0.00 2.61 2.61 
1007 35 09/13/84 2210 353 3 Gil 5.0 430 375.02 2.3:) 2.33 '1.65 2.67 2.67 5.33 
1008 35 09/13/811 2221 354 3 Gil 5.0 380 366.80 0.00 2.63 2.63 0.00 2.73 2.73 
1009 35 09/13/84 2246 356 3 GH 5.0 410 375.38 0.00 4.88 4.88 0.00 5.33 5.33 
1010 35 09/14/811 22 362 3 CH 5.0 400 369.38 0.00 2.50 2.50 0.00 2.71 2.71 
10 11 35 09/14/84 121 426 3 Gli 5.0 390 481.00 0.00 7.69 7.69 0.00 6.24 6.24 
1012 35 09/14/811 134 368 3 Gil 5.0 430 418.41 0.00 2.33 2.33 0.00 2.39 2.39 
1013 35 09/1 11/81, 236 373 3 Gil 5.0 1140 389.44 0.00 2.27 2.27 0.00 2.57 2.57 
101 11 35 09/14/84 2117 374 3 Gfl 5.0 420 389.32 0.00 4.76 4.76 0.00 5.14 5.14 
1015 35 09/14/811 259 H5 3 Gil 5.0 410 358.47 0.00 2.44 2.411 0.00 2.79 2.79 
1016 35 09/1 11/84 309 376 3 Gil 5.0 1120 381.75 0.00 7.14 7.14 0.00 7.86 7.86 
1017 35 09/14/84 335 378 3 GH 5.0 450 387.44 2.22 6.67 8.89 2.58 7. 74 10.32 
1018 35 09/1 11/811 2059 438 3 GH 5.0 360 238.68 0.00 333.33 333.33 0.00 502.77 502.77 
1019 35 09/14/811 2117 380 3 Gil 5.0 390 1106.05 0.00 2.56 2.56 0.00 2.116 2.46 
1020 35 09/111/84 2117 1!39 3 Gil 5.0 420 1196.21 0.00 54.76 54.76 0.00 46.35 46.35 
1021 35 09/14/811 2137 440 3 GH 5.0 390 481.75 0.00 10.26 10.26 0.00 8.30 8.30 
1022 35 09/14/81, 2206 385 3 Gli 5.1 450 393.52 0.00 4.1111 4.411 0.00 5.08 5.08 
1023 35 09/111/81, 2211 41, 1 3 Gil 5.0 1100 452.57 0.00 112.50 42.50 0.00 37.56 37.56 
1024 35 09/14/84 2234 383 3 eH 5.0 500 376.73 0.00 6.00 6.00 0.00 7.96 7.96 
1025 35 09/111/811 2234 1\112 3 Gil 5.0 440 509.60 0.00 59.09 59.09 0.00 51.02 51.02 
1026 35 09/14/811 2249 384 3 GH 5.0 390 373.70 0.00 48.72 48.72 0.00 50.84 50.84 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 20 
fiSH CATCII AND DENSITY DATA fOR 1 METER SQUARE EPIBENTIIIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD_YOY AD YR OL AD_TOTAL VD_YOY VD_YR __ OL VD_TOTAL 

1027 35 09/14/84 2249 4113 3 Gil 5.0 390 533.96 0.00 7.69 7.69 0.00 5.62 5.62 
1028 35 09/14/84 2331 445 3 Gil 5.0 390 525.19 0.00 94.87 94.87 0.00 70.115 70.45 
1029 35 09/15/811 53 388 3 Gil 5.0 460 366.90 0.00 54.35 511. 35 0.00 68.111 68.14 
1030 35 09/15/811 151 448 3 TZ 5.0 380 496.13 0.00 5.26 5.26 0.00 4.03 4.03 
1031 35 09/15/84 21t2 1151 3 TZ 5.0 420 471.72 0.00 9.52 9.52 0.00 8.48 8.48 
1032 35 09/15/811 258 1152 3 rz 5.0 390 11117.98 0.00 28.21 28.21 0.00 211.55 211.55 
1033 35 09/15/84 326 It53 3 rz 5.0 380 522.54 0.00 2.63 2.63 0.00 1. 91 1. 91 
1034 35 09/15/84 343 454 3 TZ 5.0 400 485.06 0.00 2.50 2.50 0.00 2.06 2.06 
1035 35 09/15/84 1153 458 3 TZ 5.0 380 446.44 0.00 5.26 5.26 0.00 11.lt8 4.48 
1036 35 09/15/84 537 1159 3 CII 5.0 270 452.23 0.00 151. 85 151.85 0.00 90.66 90.66 
1037 35 09/15/84 2231 1179 3 CII 5.0 1190 413.77 0.00 16 .. s3 16.33 0.00 19.33 19.33 
1038 35 09/15/84 22117 1180 3 Gil 5.1 410 404.02 0.00 7.32 7.32 0.00 7.43 7.43 
1039· 35 09/15/811 2300 1181 3 GH 5.0 410 393.811 0.00 2.411 2.411 0.00 2.54 2.54 
10110 35 09/16/84 30 484 3 TZ 5.2 400 350.04 0.00 12.50 12.50 0.00 14.28 14.28 
10/11 35 09/16/811 113 503 3 TZ 5.0 330 504.52 0.00 15.15 15.15 0.00 9.91 9.91 
10112 35 09/24/811 2100 1191 4 CII 5.0 420 1162.68 0.00 2.38 2.38 0.00 2.16 2.16 
10113 35 09/24/811 2153 494 4 Gil 5.0 390 448.70 0.00 5.13 5.13 0.00 11. 116 4.116 
10

'
1'1 35 09/24/84 2309 1197 II GH 5.0 1130 446.53 2.33 0.00 2.33 2.24 0.00 2.24 

11)115 35 09/24/811 2328 498 4 Gil 5.0 1120 1132.37 0.00 2.38 2.38 0.00 2.31 2.31 
10116 35 09/24/811 23115 499 4 Gil 5.0 410 437. 112 2.411 2.411 11.88 2.29 2.29 4.57 
10117 35 09/25/84 4 500 4 Gli 5.0 410 4115.49 0.00 4.88 4.88 0.00 4.49 II. 49 
10118 35 09/25/811 29 504 4 Glt 5.0 390 442.81 0.00 5.13 5.13 0.00 11.52 11.52 
1049 35 09/25/84 47 505 II Gli 5.0 390 453.72 5.13 7.69 12.82 4.41 6.61 11.02 
1050 35 09/25/811 122 507 4 Gil 5.0 400 1162.56 0.00 2.50 2.50 0.00 2.16 2.16 
1051 35 09/25/8 It 336 513 II Gil 5.6 1,50 508.13 0.00 6.67 6.67 0.00 5.90 5.90 
1052 35 09/25/84 1937 515 I, CH 5.0 410 431.60 0.00 2.114 2.411 , 0.00 2.32 2.32 
1053 35 09/25/811 2007 517 4 Gil 5.0 380 425.96 0.00 2.63 2.63 0.00 2.35 2.35 
1051, 35 09/25/84 2023 518 I, Gil 5.0 380 427.28 0.00 7.89 7.89 0.00 7.02 7.02 
1055 35 09/25/811 2125 520 4 Gil 5.0 370 1127.25 0.00 2.70 2.70 0.00 2.31t 2.311 
1056 35 09/25/84 2157 522 4 Gil 5.0 ,,50 448.90 2.22 0.00 2.22 2.23 0.00 2.23 
1057 35 09/25/84 2325 527 4 CH 5.0 440 1137.12 0.00 38.611 38.64 0.00 38.89 38.89 
1058 35 09/25/84 2343 528 4 CII 5.0 490 1153.81 0.00 4.08 4.08 0.00 4.41 II. 41 
1059 35 09/26/811 1 529 4 CH 5.0 380 1122.14 0.00 13.16 13.16 0.00 11.81, 11 .811 
1060 35 09/26/84 16 530 4 Cit 5.0 420 423.53 0.00 11.90 11.90 0.00 11. 81 11. 81 
1061 35 09/26/811 36 531 4 CII 5.0 440 435.28 0.00 18.18 18.18 0.00 18.38 18.38 
1062 35 09/26/84 511 532 4 GIt 5.0 470 1123.70 2.13 0.00 2. 13 2.36 0.00 2.36 
1063 35 09/26/81, 111 533 4 CII 5.0 400 430.68 0.00 7.50 7.50 0.00 6.97 6.97 
1/l61, 35 09/26/81, 128 534 II GH 5.0 400 1'26.14 0.00 7.50 7.50 0.00 7.04 7.04 
1065 35 09/26/84 209 536 4 GIt 5.0 1150 1124.45 0.00 8.89 8.89 0.00 9.42 9.42 
1066 35 09/26/84 228 537 II GH 5.0 It60 414.16 0.00 8.70 8.70 0.00 9.66 9.66 
1061 35 09/26/84 248 538 4 Cit 5.0 400 It36.67 0.00 12.50 12.50 0.00 11.45 11.1'5 
1068 35 09/26/81, 3/12 5/11 4 Gil 5.0 370 418.09 0.00 2.70 2.70 0.00 2.39 2.39 
1069 35 09/26/84 402 542 II CII 5.0 470 403.95 0.00 53.19 53.19 0.00 61.89 61.89 
1070 35 09/26/81, 420 5113 4 Cil 5.0 460 1'27.53 0.00 10.87 10.87 0.00 11.70 11.70 
1071 35 09/26/84 1156 5115 I, GH 5.0 360 430.29 0.00 5.56 5.56 0.00 4.65 4.65 
1072 35 09/26/84 2222 5

'
16 4 Gil 5.0 490 434.41 0.00 14.29 14.29 0.00 16.11 16.11 

1073 35 09/26/811 2240 5/17 II Cit 5.0 360 513. 115 0.00 19.44 19. /11, 0.00 13.63 13.63 
1071, 35 09/26/84 2253 548 II CII 5.0 370 450.29 0.00 27.03 27.03 0.00 22.21 22.21 
1075 35 09/26/811 2308 5119 II eli 5.0 360 1135.20 0.00 36.11 36.11 0.00 29.87 29.87 
1076 35 09/26/81, 2324 550 4 Gli 5.0 350 416.17 0.00 45.71 45.71 0.00 38. 115 38.45 
1077 35 09/26/81, 23 /tO 551 II CII 5.0 360 420.20 0.00 8.33 8.33 0.00 7.111 7.14 
1078 35 09/27/81, 2024 6611 II CIl 5.0 1190 509. 1'0 0.00 6.12 6.12 0.00 5.89 5.89 
1079 35 09/27/811 20111 665 4 Cli 5.0 500 1183.99 0.00 6.00 6.00 0.00 6.20 6.20 
1080 39 08/16/811 2214 2 1 CII 5.0 390 485.79 2.56 0.00 2.56 2.06 0.00 2.06 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY {TASK CODE 01) 21 
FISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD. __ YOY AD YR OL AD __ TOTAL VD_YOY VD_YR __ OL VD .. JOTAL 

1081 39 08/16/84 2251 4 1 CH 5 430 405.70 2.33 0.00 2.33 2.46 0.00 2.46 
1082 39 08/16/84 2334 6 1 GH 5 460 415.77 2.17 0.00 2.17 2.41 0.00 2.41 
1083 39 08/17/84 35 9 1 CH 5 540 482.45 3.70 0.00 3.70 4.15 0.00 4.15 
10811 39 08/17/84 51 10 1 Cli 5 520 464.52 1. 92 0.00 1.92 2.15 0.00 2.15 
1085 39 08/17/811 2312 25 1 Gil 5 400 436.29 7.50 0.00 7.50 6.88 0.00 6.88 
1086 39 08/18/84 15 27 1 Cli 5 440 455.92 2.27 0.00 2.27 2.19 0.00 2.19 
1087 39 08/18/84 3115 108 1 IP 5 390 1156.22 2.56 0.00 2.56 2.19 0.00 2.19 
1088 39 08/18/811 2133 115 1 Cli 5 330 414.39 3 JJ3 0.00 3.03 2.41 0.00 2.41 
1089 39 08/18/84 2207 117 1 GH 5 360 1158. 113 2.78 0.00 2.78 2.18 0.00 2.18 
1090 39 08/18/84 2225 118 1 CH 5 320 429.43 3.13 0.00 3.13 2.33 0.00 2.33 
1091 39 08/19/811 33 124 1 Gli 5 380 373.63 2.63 0.00 2.63 2.68 0.00 2.68 
1092 39 08/29/811 322 177 2 Cli 5 430 494.112 2.33 0.00 2.33 2.02 0.00 2.02 
1093 39 08/30/84 2211 187 2 CH 5 560 494.67 3.57 0.00 3.57 4.04 0.00 4.04 
1094 39 08/30/811 2353 193 2 Cli 5 480 479.92 2.08 0.00 2.08 2.08 0.00 2.08 
1095 39 08/31/84 34 196 2 Cil 5 500 486.37 2.00 0.00 2.00 2.06 0.00 2.06 
1096 39 08/31/8lj 206 202 2 CH 5 430 1183.01 0.00 2.33 2.33 0.00 2.07 2.07 
1097 39 08/31/84 301 204 2 Gli 5 470 484.46 2.13 0.00 2.13 2.06 0.00 2.06 
1098 39 08/31/811 316 205 2 CH 5 450 484.32 4.1111 0.00 4.44 4.13 0.00 II. 13 
1099 39 08/31/84 3511 208 2 GH 5 610 499.39 4.92 1.64 6.56 6.01 2.00 8.01 
1100 39 08/31/84 2142 219 2 TZ 5 510 480.82 1. 96 0.00 1. 96 2.08 0.00 2.08 
1101 39 08/31/84 2259 222 2 CH 5 530 498.32 3.77 0.00 3.71 4.01 0.00 4.01 
1102 39 08/31/84 2357 224 2 GH 5 540 487.66 1.85 0.00 1. 85 2.05 0.00 2.05 
1103 39 09/01/811 10 225 2 GH 5 550 491.28 1.82 0.00 1.82 2.04 0.00 2.04 
1104 39 09/01/84 38 227 2 Cli 5 510 490.76 7.84 0.00 7.84 8.15 0.00 8.15 
1105 39 09/01/811 121 230 2 Gli 5 500 1196.45 2.00 0.00 2.00 2.01 0.00 2.01 
1106 39 09/01/811 134 231 2 CII 5 460 478.16 2.17 0.00 2.17 2.09 0.00 2.09 
1107 39 09/01/84 212 233 2 CIl 5 480 451.113 2.08 0.00 2.08 2.22 0.00 2.22 
1108 39 09/01/811 225 234 2 CH 5 IJ60 548.25 6.52 0.00 6.52 5.47 0.00 5.47 
1109 39 09/01/811 238 235 2 CI-I 5 480 550.88 4.17 0.00 4.17 3.63 0.00 3.63 
1110 39 09/01/84 252 236 2 GH 5 LI60 520.82 2.17 0.00 2.17 1. 92 0.00 1. 92 
1111 39 09/01/8 l1 305 237 2 GH 5 1120 457.90 4.76 0.00 4.76 4.37 0.00 4.37 
1112 39 09/12/811 2043 306 3 Gil 5 410 323.79 2.44 0.00 2.44 3.09 0.00 3.09 
1113 39 09/13/84 5 319 3 Cli 5 390 372.29 2.56 0.00 2.56 2.69 0.00 2.69 
1114 39 09/14/811 236 373 3 Gli 5 440 389.44 2.27 0.00 2.27 2.57 0.00 2.57 
1115 39 09/1 11/84 247 374 3 CH 5 420 389.32 2.38 2.38 4.76 2.57 2.57 5.14 
1116 39 09/15/811 358 469 3 TZ 5 1170 396.14 2.13 0.00 2.13 2.52 0.00 2.52 
1117 39 09115/84 2331 483 3 Gil 5 430 382.80 2.33 0.00 2.33 2.61 0.00 2.61 
1118 39 09/24/84 2328 498 4 CIl 5 420 432.37 2.38 0.00 2.38 2.31 0.00 2.31 
1119 39 09/25/84 108 506 4 Gil 5 390 4114.75 2.56 0.00 2.56 2.25 0.00 2.25 
1120 39 09/25/84 223 510 4 CH 5 420 445.011 2.38 0.00 2.38 2.25 0.00 2.25 
1121 39 09/25/811 314 512 II GH 5 400 1135.45 2.50 0.00 2.50 2.30 0.00 2.30 
1122 39 09/25/84 2023 518 4 CH 5 380 427.28 2.63 0.00 2.63 2.34 0.00 2.34 
1123 39 09/26/84 36 531 4 CIl 5 1140 1135.28 2.27 0.00 2.27 2.30 0.00 2.30 
11211 39 09/26/84 111 533 4 Gil 5 400 430.68 2.50 0.00 2.50 2.32 0.00 2.32 
1125 39 09/26/84 128 53 1{ 4 CI-I 5 400 426.14 2.50 0.00 2.50 2.35 0.00 2.35 
1126 39 09/26/84 209 536 4 GH 5 450 424.45 2.22 0.00 2.22 2.36 0.00 2.36 
1127 39 09/26/84 2308 5119 4 Gil 5 360 435.20 2.78 0.00 2.78 2.30 0.00 2.30 
1128 39 09/26/811 23211 550 II Cli 5 350 416.17 8.57 0.00 8.57 7.21 0.00 7.21 
1129 39 09/26/811 23110 551 4 Gil 5 360 420.20 2.78 0.00 2.78 2.38 0.00 2.38 
1130 112 09/14/811 2117 380 3 CH 5 390 406.05 2.56 0.00 2.56 2.46 0.00 2.46 
1131 42 09/]11/84 2211 4111 3 Gli 5 400 452.57 0.00 2.50 2.50 0.00 2.21 2.21 
1132 42 09/14/811 22119 384 3 eli 5 390 373.70 2.56 0.00 2.56 2.68 0.00 2.68 
1133 45 08/16/84 2149 1 1 CH 5 370 507.29 40.54 0.00 40.54 29.57 0.00 29.57 
113/, 45 08/16/84 2211/ 2 1 Gli 5 390 1185.79 38.46 0.00 38.46 30.88 0.00 30.88 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (rASK CODE 01) 22 
FISH CATCH AND DENSITY DATA FOR 1 METER SQUARE EPIBENTHIC SLED, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK REGION DURATION TOW_AREA VOLUME AD_YOY AD __ YR_OL AD_TOTAL VD_YOY VD_YR_.Ol VD_JOTAL 

1135 45 08/16/8 Il 2238 3 1 CU 5 390 424.39 38. 116 0 38.46 35. 31~ 0 35.34 
1136 115 08/16/811 2251 II 1 CH 5 430 405.70 16.2~ 0 16.28 17.25 0 17.25 
1137 115 08/16/81~ 2312 5 1 Cli 5 1110 477.60 21.95 0 21. 95 18.84 0 18.811 
1138 45 08/16/811 2334 6 1 CH 5 460 Il15.77 10.87 0 10.87 12.03 0 12.03 
1139 115 08/16/84 2352 7 1 Cli 5 510 466.06 '17.06 0 117.06 51.50 0 51.50 
1)/10 Il5 08/17 /81l 17 8 1 ell 5 500 495.16 2.00 0 2.00. 2.02 0 2.02 
111ll 45 08/17 /81l 51 10 1 Cil 5 520 464.52 3.85 0 3.85 4.31 0 II. 31 
11/12 115 08/17/84 112 11 1 ell 5 530 489.40 9.43 0 9.43 10.22 0 10.22 
1 )/l3 Il5 08/17/811 135 12 1 ell 5 510 491.98 9.80 0 9.80 10.16 0 10.16 
1 )/111 115 08/17/84 201 13 1 GH 5 590 1190.95 3.39 0 3.39 4.07 0 4.07 
11 115 115 08/17/84 2118 15 1 CII 5 550 451.34 10.91 0 10.91 13.29 0 13.29 
11116 115 08/17 /811 447 20 1 ell 5 500 488.15 6.00 0 6.00 6.15 0 6.15 
11117 115 08/17/84 2131 21 1 ell 5 400 4113.29 10.00 0 10.00 9.02 0 9.02 
11118 115 08/17/811 2151 22 1 CIl 5 390 486.42 23.08 0 23.08 18.50 0 18.50 
1149 115 08/17/84 2210 23 1 Cli 5 1160 1197.19 26.09 0 26.09 211.14 0 24.14 
1150 45 08/17/84 2229 24 1 ell 5 410 441. 64 21. 95 0 21.95 20.38 0 20.38 
1151 115 08/17/84 2312 25 1 CIl 5 400 436.29 12.50 0 12.50 11.116 0 11.46 
1152 115 08/17 /811 2330 26 1 CIl 5 370 439.67 10.81 0 to.81 9.10 0 9.10 
1153 '15 08/18/811 57 29 1 Gil 5 1120 !Jlll.93 111. 29 0 14.29 13.58 0 13.58 
11511 45 08/18/84 114 30 1 CH 5 '110 441.64 9.76 0 9.76 9.06 0 9.06 
1155 115 08/18/84 132 101 1 CII 5 400 504.117 15.00 0 15.00 11.89 0 11.89 
1156 115 08/18/811 210 103 1 IP 5 410 1163.13 11.88 0 11.88 11.32 0 4.32 
1157 45 08/18/84 2113 114 1 Gil 5 350 428.57 2.86 0 2.86 2.33 0 2.33 
1158 115 OB/18/8 Il 2133 115 1 Gil 5 330 414.39 12.12 0 12. 12 9.65 0 9.65 
1159 115 08/18/811 2150 116 1 eli 5 380 1/26.16 23.68 0 23.68 21.12 0 21.12 
1160 45 08/18/84 2207 117 1 Cil 5 360 458. ln 16.67 0 16.67 13.09 0 13.09 
1161 115 08/18/811 2225 118 1 Cli 5 320 1129.43 9.38 0 9.38 6.99 0 6.99 
1162 115 08/18/84 2307 119 1 Gli 5 390 415.23 2.56 0 2.56 2.41 0 2.41 
1163 115 08/18/84 2325 120 1 CII 5 430 425.03 6.98 0 6.98 7.06 0 7.06 
1164 115 08/18/84 2342 121 1 Gil 5 410 433.30 2.44 0 2.41t 2.31 0 2.31 
1165 45 08/19/84 17 123 1 eH 5 420 455.27 2.38 0 2.38 2.20 0 2.20 
1166 45 08/19/8 /1 33 124 1 CII 5 380 373.63 2.63 0 2.63 2.68 0 2.68 
1167 115 08/19/84 53 125 1 eli 5 460 4118.91 8.70 0 8.70 8.91 0 8.91 
1168 45 08/19/84 115 126 1 ell 5 370 443.09 2.70 0 2.70 2.26 0 2.26 
1169 '15 08/19/811 136 127 1 CIl 5 440 420.811 2.27 0 2.27 2.38 0 2.38 
1170 115 08/19/84 156 128 1 CIl 5 320 416.74 6.25 0 6.25 4.80 0 4.80 
1171 '15 08/19/811 216 129 1 ell 5 LI40 514.32 6.82 0 6.82 5.83 0 5.83 
1172 45 08/19/84 235 130 1 GH 5 400 424.26 7.50 0 7.50 7.07 0 7.07 
1173 115 08/19/84 301 131 1 CIl 5 370 1124.55 5. 111 0 5.41 4.71 0 4.71 
11711 45 08/19/84 321 132 1 eli 5 390 437.66 2.56 0 2.56 2.28 0 2.28 
1175 45 08/19/84 2400 122 1 CII 5 460 456.68 2.17 0 2.n 2.19 0 2.19 
1176 LI5 08/29/811 1111 172 2 ell 5 1110 473.07 2.44 0 2.44 2.11 0 2.11 
1177 Il5 08/29/84 158 173 2 CIl 5 510 488.52 1. 96 0 1.96 2.05 0 2.05 
1178 45 08/29/811 221 174 2 CII 5 1,60 524.30 6.52 0 6.52 5.72 0 5.72 
1179 45 08/29/84 255 176 2 CIl 5 450 448.26 6.67 0 6.67 6.69 0 6.69 
1180 '15 08/29/811 338 178 2 ell 5 470 '179.01 2.13 0 2.13 2.09 0 2.09 
1181 115 08/29/84 412 180 2 eH 5 1150 5117.115 2.22 0 2.22 1. 83 0 1. 83 
1182 45 08/29/811 433 181 2 ell 5 450 511 .78 2.22 0 2.22 1. 95 0 1.95 
1183 115 08/29/84 1153 182 2 Cli 5 390 479. 113 2.56 0 2.56 2.09 0 2.09 
1184 45 08/29/811 510 183 2 CII 5 !J90 563.36 4.08 0 4.08 3.55 0 3.55 
1185 1,5 08/30/811 2129 184 2 ell 5 380 1156.86 5.26 0 5.26 If, 38 0 4.38 
1186 45 08/30/84 2158 186 2 ell 5 510 452.72 3.92 0 3.92 4.42 0 4.42 
1187 45 08/30/84 2235 188 2 CH 5 520 469.37 1. 92 0 1.92 2.13 0 2.13 
1188 45 08/30/84 2301 189 2 Cli 5 470 483.49 2.13 0 2.13 2.07 0 2.07 



AUGUST - SfPrEr·mCR 1981, GfAR CONPARISON STUIlY (fASI< CODE 01) 23 
fISH CATCII AND D[NSITY DATA fOR 1 11H[R SQUARE £PIBENTlIIC SLED, 

IJSE CODE 1 SAf.lPLE.S·. 

OOS TAXON DATE T'NE SANPI.[ WEE\< REG,ON DURATION TOW_AREA VOLUl1E AD_YOY AD_YR_OL AO,-TOTAL VO_YOY VI>_YR_OL VD_TOTAL 

1189 ,,5 08/30/811 2315 190. 2 CII 5.0 1120 511. 76 2.38 0.00 2.38 1.95 0.00 1.95 
1190 115 08/30/6'1 2328 191 2 ell 5.0 "30 1'69.91 ".65 0.00 ".65 11.26 0.00 ".26 
1191 "5 06/31/81, 316 205 2 CII 5.0 "50 "81'.32 1,.1,1, 0.00 ".4', 4.13 0.00 'I. 13 
1192 115 09/01/8'1 121 230 2 CII 5.0 500 ,,96. 1,5 ·2.00 0.00 2.00 2.01 0.£10 2.01 
1193 '15 09/01/84 212 233 2 CII 5.0 "80 "51.1'3 2.08 0.00 2.08 2.22 0.00 2.22 
119'1 '15 09/01/8" 3115 2110 2 CII 5.0 '110 "63.22 2.1,1, 0.00 2.11" 2.16 0.00 2.16 
1195 115 09/111/811 2331 ""5 3 CII 5.0 390 525.19 2.'}6 0.00 2.56 1. 90 0.00 1. 90 
1196 115 09/15/81, 537 1159 3 CII 5.0 210 "52.23 11.11 0.00 11. 11 6.63 0.00 6.63 
1197 ,,5 09/15/84 2021, ,,75 3 CII 5.2 310 381, .1'2 6. 115 0.00 6. 1'5. 5.20 0.00 5.20 
1198 115 09/15/8li 2231 1,19 3 CII 5.0 1190 1113.77 2.01, 0.00 . 2.011 2.42 0.00 2.'12 
1199 ',5 09/25/8

'
,. 23'13 528 'I CII 5.0 "90 "53.81 2.011 0.00 2.01, 2.20 0.00 2.20 

1200 115 09/26/8
'
1 111 533 " CII 5.0 1100 "30.68 2.50 0.00 2.50 2.32 0.00 2.32 

1201 ,,5 09/26/8
" 

1120 5
"

3 II CII 5.0 1160 1127.53 2: 17 0.00 2: 17 2.34 0.00 2.311 
1202 '15 09/26/8'1 231/0 551 I, CII 5.0 360 1120.20 2.18 0.00 2.18 2.38 0.00 2.38 
1203 73 09/01/8'1 357 21'1 '2 CII 5.0 550 1172.28 0.00 1. 82 1. 82 0.00 2.12 2.12 
1201, 80 . 08/17/8" "07 1.8 .; 1 ' CII 5.0 ',10 "47.20 2.1", 0.00 2."1, 2.21, 0.00 2.211 
~205 t 80 09/01/81, 318 238 2 '. ell . 5.0 1110 .501.57 2.1," 0.00 2.1,1, 1. 99 0.00 " 1:99" 
1206 80 09/1'1/8

" 
223" 1"'2 3 ell 5.0 "'.0 509.60 0.00 2.27 2.21 0.00 1. 96 I. 96 

1207 80 09/11,/8'1 2331 "'15. 3 ell 5.0" 390 52~. 19 0.00 !>. '13 5.13 0.00 3.81 3.81 
1208 10/, 08ta9/81, f'U 112 '2 ell .5.0. '110 '1'73.07 0.00 2.1'1t 2.1", 0.00 2. 1 I 2.11 
1209 10" 08/31/8', 2113 2<17 2 H 5.0 ,,40 1192.30. 2.27 0.00 2.27 2.03 0.00 2.03 
1210 101, 08/31/8', 2357 221, 2 Gil 5.0 5,,0 "87.66 3.70 0.00 3.70 'I. 10 0.00 It. 10 
1211 10/, 09/01/8'1 10 225 2 ell 5.0 550 1'91.28 1.82 0.00 1.82 2.01, 0.00 2.04 
1212 10/, 09/01/81, 51 228 2 cil 5.0 1J50 1118.16 2.22 0.00 2.22 2.09 0.00 2.09 
1213 to" 09/01/8

" 
121 230 2 CII 5.0 500 "96.1,5 2.00 0.00 2.00 2.01 0.00 2.01 

12 III 10/, 09/01/8
" 

225 234 ·2 CII 5:0 1,60 5'18.25 2.17 0.00 2.17 1.82 0.00 1. 82 
1215 1011 09/01/81, 252 236 2 CII 5.0 ,,60 520.82 2.17 0.00 2.17 1. 92 0.00 1. 92 
1216 10'1 09/01/81, 305 237 2 CII 5.0 1120 1157.90 ·2.38 0.00 2.38 2.16 0.00 2.18 
1217 101, 09/01/81, 3

"
5 21,0 2 ell 5.0 "10 1J63.22 2.1", 0.00 2. t", 2.16 0.00 ? 16 

1218 10" 09115/8', 3113 395 3 TZ 5.0 "30 379.16 0.00 2.33 2.33 0.00 ;?63 2.63 
1219 IU'I 09/25/81, 1'1 505 I, Cif 5.0 390 1153.72 2.56 0.00 2.56 2.20 0.00 2.20 
1220 101, 09/25/61, 20" 509 4 CII 5.0 1100 ,,31,: 58 2.50 0.00 2.50 2.30 0.00 2: 30 





AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CO 01) 
STR I PEO BASS (TAXON"'30) LENGIII DATA 

fOR 1 MElER SQUARE EPIBENTHIC SLED (GEAR=64). 
USE CODE 1 SAMPLES. 

aBS DATE T 111E SAMPLE R IV_NII.E HfGION I.ENGTH 

1 08/16/84 21119 1 38 CII 118 
2 08/16/81, 2149 1 38 CII 55 
3 08/16/8/1 21/19 1 38 CII 57 
4 08/16/811 21 119 1 38 CII 67 
5 08/16/81, 2214 2 38 CII '15 
6 08/16/81, 22111 2 38 CII 117 
7 08/16/811 22111 2 38 CII '18 
8 08/l6/811 2211, 2 38 CII 63 
9 08/16/84 2214 2 38 CII 61, 

10 08/16/81, 2211, 2 38 CII 67 
11 08/16/84 2214 2 38 CII 68 
12 08/16/84 22111 2 38 CII 70 
13 08/16/81, 2211, 2 38 CII 72 
14 08/16/84 2238 3 38 CII 52 
15 08/16/81, 2251 4 38 CII 1,0 
16 08/16/8 /, 2251 II 38 CII 110 
17 08/16/84 2251 II 38 CII 1,5 
18 08/16/81, 2251 'I 38 CII 58 
19 08/16/8/1 2251 II 38 CII 63 
20 08/16/811 2251 I, 38 CII 65 
21 08/16/81, 2312 5 38 CII 112 
22 08/16/84 2312 5 38 CII '12 
23 08/l6/81, 2312 5 38 CII 1,1, 
24 08/16/81, 2312 5 38 CII 1,6 
25 08/16/811 2312 5 38 CII 118 
26 08/l6/84 2312 5 38 Gil 61 
27 08/16/8'1 2312 5 38 CII 66 
28 08/16/811 2312 5 38 CII 67 
29 08/16/8" 2312 5 38 CII 69 
30 08/16/8'1 2312 5 38 CII 70 
31 08/16/811 2312 5 38 CII 10 
32 08/l6/8" 2312 5 38 Gil 75 
33 08/16/8'1 2312 5 38 CII 76 
311 08/16/81, 23311 6 38 CII 51 
35 08/16/84 23311 6 38 CII 55 
36 08/16/81, 23311 6 38 CII 57 
37 08/16/84 233 /1 6 38 CII 60 
38 08/16/8'1 23311 6 38 CII 62 
39 08/16/811 2352 7 38 CII I,ll 
110 08/16/84 2352 7 38 CII 48 
III 08/16/8', 2352 7 38 CII 51 
1,2 08/16/811 2352 7 38 CII 52 
43 08/16/84 2352 7 38 CII 70 
"'1 08/16/84 2352 7 38 CII 71 
1,5 08/17/811 17 8 37 CII 1'9 
1,6 08/17/8/1 17 8 37 CIl 53 
117 08/17/811 51 10 38 CII 3'1 
1,8 08/17/811 51 10 38 CII 68 
49 08/17/81, 112 11 38 CII 117 
50 08/17/81, 135 12 38 CII 38 
51 08/17/84 135 12 38 CII 52 
52 08/17/81, 135 12 38 CII 79 
53 08/17/811 201 13 38 Cit 1,1 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 2 
STRIPED BASS (TAXON=30) LEtlGllll)AIA 

fOR 1 MEIER SQUARE HIBfNTlllC SUD (GEAH=611l, 
USE CODE 1 SAMPLES. 

OBS DATE TIM£ SAI-1Pt£ RIV.J1ItE RfGION I.ENGlil 

54 08/17/84 201 13 38 ell 55 
55 08/11/811 201 13 38 CII 56 
56 08/17/84 226 PI 38 ell 55 
57 08/17/811 226 111 38 CII 57 
58 08/17/84 226 PI 38 CII 60 
59 08/17/811 2118 15 38 CII 112 
60 08/17/8/j 21,8 15 38 CII 51 
61 08/17/8/j 2118 15 38 CII 56 
62 08/11/81, 21,8 15 38 CII 63 
63 08/17/84 248 15 38 ell 66 
6/j 08/17/811 21,8 15 38 CII 66 
65 08/17/811 1i07 18 38 CII 56 
66 08/17/811 2131 21 38 ell 57 
67 08/17/811 2151 22 38 CII /jl 
68 08/17/84 2151 22 38 ell 61 
69 08/17/811 2151 22 38 CII 63 
70 08/17/81, 2151 22 38 ell 611 
71 08/17/84 2151 22 38 CII 69 
72 08/11/81, 2210 23 38 ell 1111 
73 08/17/811 2210 23 38 CII 55 
711 08/17/84 2210 23 38 CII 62 
75 08/17/811 2229 211 38 CII 110 
76 08/17/8

'
1 2229 211 38 Cli 118 

77 08/17/811 2229 211 38 ell 55 
78 08/17/8/j 2229 211 38 ell 65 
79 08/17/811 2229 211 38 ell 70 
80 08/17/81, 2312 25 38 ell 58 
81 08/17/811 2330 26 38 ell 57 
82 08/17/84 2330 26 38 ell 65 
83 08/17/811 2330 26 38 ell 76 
811 08/18/811 38 28 38 CII 58 
85 08/18/811 38 28 38 ell 611 
86 08/18/811 38 28 38 ell 69 
87 08/18/811 38 28 38 Cli 72 
88 08/18/81i 1 ill 30 38 CII ,,6 
89 08/18/811 1111 30 38 CII 66 
90 08/18/811 114 30 38 CII 70 
91 08/18/811 210 103 39 I P 511 
92 08/18/811 210 103 39 1/' 70 
93 08/18/81, 305 106 39 I P 61 
94 08/18/81i 305 106 39 I P 71 
95 08/18/811 2053 113 38 CII 56 
96 08/18/811 2053 113 38 Gil 58 
97 08/18/81, 2053 11 3 38 ell 70 
98 08/18/811 2113 1 III 38 CII 117 
99 08/18/84 2113 114 38 Cli 58 

100 08/18/811 2113 1111 38 Cit 59 
101 08/18/811 2113 114 38 CII 61 
102 08/18/811 2113 1111 38 ell 62 
103 08/18/811 2113 114 38 eli 64 
1011 08/18/811 2133 115 38 CII 32 
105 08/18/81i 2133 115 38 CII 53 
106 08/18/811 2150 116 38 CII 38 



AUGUST - SEPTEMBER 19B4 GEAR COMPARISOH STUDY (lASK_CD 01 I 3 
SIRIPED BASS (TAXOH'=30) LEHGIII DAiA 

FOR 1 MEIER SQUARE [PIBfHTHIC SLED (GEAR=641. 
USE CODE 1 SAM!'I [5. 

OBS DATE TINE SAI1PLE R I V __ ~II L [ HEGION LEHGTII 

107 08/IB/BII 2207 117 38 ell 56 
108 08/18/811 2207 117 38 CII 62 
109 08/18/84 2207 117 38 CII 63 
110 08/18/811 2225 118 38 CII 117 
111 08/18/811 2225 118 38 CII 117 
112 08/18/811 2225 118 38 CII 61 
113 08/18/811 2307 119 38 CII 65 
114 08/18/811 23112 121 38 CII 55 
115 08/18/811 23112 121 38 CII 56 
116 08/19/84 33 1211 38 CII II', 
117 08/19/811 33 1211 38 CII 51 
118 08/19/811 33 1211 38 CII 63 
119 08/19/811 53 125 38 CII 55 
120 08/19/811 115 126 38 CII 52 
121 08/19/811 115 126 38 CII 57 
122 08/19/811 1I5 126 38 CII 73 
123 08/19/811 136 127 38 CII 69 
1211 08/19/811 156 128 38 cH 70 
125 08/19/811 235 130 38 ell 56 
126 08/19/811 235 130 38 CII 65 
127 08/19/811 235 130 38 Ctf 66 
128 08/19/811 301 131 38 CII. 61 
129 08/19/811 .301 131 38 CII 68 
130 08/19/84 21100 122 38 CII 64 
131 08/19/811 21100 122 38 CII 65 
132 08/19/84 21100 122 38 CII 71 
133 08/29/811 1112 180 35 CII 62 
134 08/29/811 1112 180 35 ell 78 
135 08/29/811 1153 182 35 Gil 71 
136 08/29/811 510 183 36 CII 58 
137 08/29/811 510 183 36 CII 62 
138 08/30/811 2158 186 38 CII 61 
139 08/30/811 2211 187 38 CII 70 
1110 08/30/811 2211 181 38 CII 71 
141 08/30/811 2211 187 38 CII 77 
1112 08/30/811 2235 188 37 CII 81 
1113 08/30/811 2235 188 37 CII 83 
11111 08/31/811 II 1911 35 CII 68 
1115 08/31/811 45 197 36 CII 711 
1116 08/31/84 112 199 35 CIl 63 
1117 08/31/811 121, 200 35 CII 119 
1118 08/31/811 1211 200 35 CII 52 
1119 08/31/811 1211 200 35 CII 56 
150 08/31/84 1211 200 35 CII 56 
151 08/31/811 1211 200 35 CII 60 
152 08/31/811 1211 200 35 CII 61 
153 08/31/81, 1211 200 35 CII 61 
151\ 08/31/811 121, 200 35 CII 62 
155 08/31/811 1211 200 35 CII 62 
156 08/31/81\ 1211 2nD 35 CII 63 
157 08/31/811 121, 200 35 ell 64 
158 08/31/811 1211 200 35 CII 611 
159 08/31/811 1211 200 35 CII 68 



AUGUST - SEPTEMBER 1981, GEAH COl1PAHISON SHlOY (TASK_CD 01) I, 
s rI~ 1 PW I3ASS (T AXON= 30) L ENG lit DATA 

fOR 1 11EIER SQUARE EPIBHHlIIC SLED (GfAHo;6 I,), 
USE CODE 1 SAMPLES. 

OBS DATE T 111E SAf1PU RIV_HILE HEGION LENGTII 

160 08/31/8
'
, 12" 200 35 CII 68 

161 08/31/84 12" 200 35 ell 69 
162 08/31/8', 12'1 200 35 Gil 72 
163 08/31/8', 124 200 35 ell 7" 
164 08/31/8', 21,1, 203 36 CII 59 
165 08/31/8', 301 201, 36 ell 60 
166 08/31/811 301 20" 36 ell 66 
167 08/31/84 301 201, 36 Gil 68 
168 08/31/8', 301 20" 36 ell 75 
169 08/31/84 316 205 36 Gil 68 
170 08/31/81, 328 206 36 ell 55 
171 08/31/8', 328 206 36 Gil 61 
172 08/31/81, 328 206 36 Gil 66 
173 08/31/81, 328 206 36 Gil 66 
174 08/31/81, 328 206 36 ell 79 
175 08/31/81, 328 206 36 Gil 82 
176 08/31/84 2245 221 35 Gli 61 
177 08/31/811 221'5 221 35 ell 71, 
178 08/31/811 2245 221 35 Gil 79 
179 08/31/81, 2259 222 35 eli 55 
180 08/31/81, 2259 222 35 ell 61 
181 08/31/84 2311 223 35 Gli 62 
182 08/31/81, 2311 223 35 CII 69 
183 08/31/8

'
, 2311 223 35 Gil . 71, 

181, 08/31/81, 2357 22" 35 ell 63 
185 08/31/81, 2357 22'1 35 ell 70 
186 09/01/811 10 225 35 ell 60 
187 09/01/8', 10 225 35 ell 61 
188 09/01/81, 10 225 35 ell 6/, 
189 09/01/81, 10 225 35 CII 67 
190 09/01/81, 10 225 35 eli 70 
191 09/01/84 10 225 35 Gil 71 
192 09/01/8', 10 225 35 Gil n 
193 09/01/81, 10 225 35 Gil 83 
194 09/01/8', 23 226 35 Gil 56 
195 09/01/81, 23 226 35 ell 61 
196 09/01/84 23 226 35 ell 70 
197 09/01/81, 23 226 35 ell 71 
198 09/01/81, 23 226 35 Gil 79 
199 09/01/81, 23 226 35 ell 80 
200 09/01/8', 23 226 35 Gil 80 
201 09/01/81, 23 226 35 CII 82 
202 09/01/8" 23 226 35 ell 86 
203 09/01/8', 38 227 35 Gil 56 
204 09/01/8', 38 227 35 CII 58 
205 09/01/8', 38 227 35 ell 59 
206 09/01/8', 38 227 35 Gil 60 
207 09/01/8', 38 227 35 Gil 61 
208 09/01/8', 38 227 35 Gil 62 
209 09/01/8', 38 227 35 ell 61, 
210 09/01/8" 38 227 35 Gil 69 
211 09/01/8', 38 227 35 ell 69 
212 09/01/84 38 227 35 Gil 70 



AUGUST - SEPTHIOFH 19811 GEAR GONPARISON STUDY (lASK __ CO 01) 5 
SIR I 1'[0 BASS (fAXON'-'.Hl) 1.[tWIII DA1A 

fOR 1 MEIER SQUARE lPIOfNTHIC 5[EO (CLAR=64). 
USE CODE I SAMPl.ES. 

OBS DATE TINE SAMI'LE RIV_MILE REGION [ £NGTII 

213 09/01/81, 38 227 35 CII 73 
2111 09/01/811 38 227 35 ell 13 
215 09/01/8 I j 38 227 35 (;It 73 
216 09/01/811 38 227 35 Cit 75 
217 09/01/81, 38 227 35 ell 80 
218 09/01/81, 38 227 35 Gil 89 
219 09/01/81, 51 228 35 Cit 57 
220 09/01/811 51 228 35 CII 58 
221 09/01/81, 106 229 35 Cit 119 
222 09/01/81, 106 229 35 Gil 79 
223 09/01/81, 121 230 35 Cit "8 
2211 09/01/81, 121 230 35 ell 53 
225 09/01/81, HI, 231 35 Cit 53 
226 09/01/81, 131, 231 35 Gil 511 
227 09/01/81, 131, 231 35 Gil 56 
228 09/01/811 1311 231 35 Cif 57 
229 09/01/811 131, 231 35 ell 58 
230 09/01/811 131, 231 35 Gil 61 
231 09/01/81, 134 231 35 CII 65 
232 09/01/811 131, 231 35 ell 69 
233 09/01/811 134 231 35 Gil 74 
2311 09/01/84 1311 231 35 CII 75 
235 09/01/811 13/1 231 35 Gil 82 
236 09/01/81, P'9 232 35 Cit 61 
237 09/01/811 1/19 232 35 GIt 88 
238 09/01/81, 238 235 35 elt 61 
239 09/01/81, 238 235 35 Gil 71 
2/'0 09/01/8 /1 252 236 35 GIt 58 
21'1 09/01/81, 252 236 35 ell 65 
2/12 09/01/8 /, 332 239 35 Cit 50 
2/13 09/01/811 332 239 35 CII 73 
2/14 09/01/8/1 3115 2 /10 35 CII 57 
2/15 09/01/8 /, 3115 21,0 35 ell 60 
2/,6 09/01/811 31,5 2 /10 35 Cit 62 
2 /,7 09/01/84 3115 21,0 35 ell 65 
2 /,8 09/01/81, 3115 2 /10 35 Cit 70 
2 /,9 09/01/8/1 3115 2110 35 ell 72 
250 09/01/8 /, 3115 21,0 35 ell 75 
251 09/01/811 3115 2110 35 CII 81 
252 09/01/8 /1 3115 21,0 35 ell 97 
253 09/01/8 /1 357 2111 35 ell 52 
2511 09/01/8 /1 357 21,1 35 Gil 52 
255 09/01/811 357 2111 35 Cit 56 
256 09/01/8 /1 357 2'11 35 ell 58 
257 09/01/811 357 2111 35 Gil 58 
258 09/01/8 /1 357 21/1 35 Cit 63 
259 09/01/811 357 2/11 35 ell 6/1 

260 09/01/811 357 2/11 35 ell 65 
261 09/01/811 357 2111 35 CII 65 
262 09/01/8 /1 357 2111 35 ell 67 
263 09/01/8 /1 357 2111 35 CII 68 
26 11 09/01/811 357 2111 35 ell 68 
265 09/01/8 /1 357 241 35 CII 68 



AUGUST - SEPTEI·\BER 19811 GEAR C0I1PARISON STUDY (fASK._CD 01) 6 
STRIPED OASS (TAXON==30) lENOlll DArA 

FOR 1 ME I ER SQUARI:. £P 1 BENTIII C SI. f() (GfAR-=6 I,). 
USE CODE 1 SAMPLES. 

OOS DATE T111£ SAMPlE RIV_I1I1[ HEGION I [NOTII 

266 09/01/811 357 2/11 35 CII 69 
267 09/01/81~ 357 2/11 35 CII 72 
268 09/01/811 357 21, J 35 CII 72 
269 09/01/811 357 2111 35 CII 72 
270 09/01/8

" 
357 21'1 35 Gil 73 

271 09/01/81, 357 2111 35 CII 73 
272 09/01/811 357 2111 35 CII 74 
273 09/01/811 357 2111 35 CII 711 
271, 09/01/81, 357 2'11 35 CII 75 
275 09/01/811 357 2111 35 CII -/6 
276 09/01/84 357 2111 35 CII 76 
277 09/01/84 357 2111 35 ell 77 
278 09/01/811 357 2111 35 CII 79 
279 09/01/811 357 21,1 35 CII 81 
280 09/01/811 357 2111 35 Gil 83 
281 09/01/84 357 21,1 35 Gil 91 
282 09/01/81, 1123 21,3 35 CII 63 
283 09/01/81, 1123 2113 35 Gil 72 
284 09/01/84 436 2"'1 35 Gil 76 
285 09/01/84 436 2111, 35 Gil 81, 
286 09/12/811 221,6 313 35 CII 70 
287 09/12/81, 2338 317 36 Gil 73 
288 09/12/811 2338 317 36 Gil 80 
289 09/12/81, 2338 317 36 Cli 81 
290 09/12/84 2338 311 36 ell 82 
291 09/12/811 2338 317 36 ell 83 
292 09/12/811 2351 318 36 Gil 71 
293 09/12/81, 2351 318 36 ell 89 
291, 09/12/811 2351 318 36 ell 89 
295 09/12/811 2351 318 36 Gil 91 
296 09/13/81, 5 319 36 CII 62 
297 09/13/81, 5 319 36 CII 82 
298 09/13/81, ,,9 323 36 ell 70 
299 09/13/811 ,,9 323 36 ell 75 
300 09/13/81, 1,9 323 36 Gil 80 
301 09/13/8

" 
1,9 323 36 Gil 83 

302 09/13/81, 101 321, 37 Gil 79 
303 09/13/81, 113 325 31 CII 101 
3011 09/13/811 2022 31,5 35 CII 66 
305 09/13/81, 2036 31,6 35 Gil 90 
306 09/13/81, 2102 31,8 35 Gil 73 
307 09/ 13/81~ 2159 352 37 Gil 65 
308 09/13/811 2159 352 37 (;/I 75 
309 09/13/8

" 
2331, 359 35 Gil 71 

310 09/ JI'/81, 101 365 35 CII 90 
311 09/ JI,/8 I, 21&7 371, 36 CII 75 
312 09/JlI/81, 21,7 371, 36 Gil 82 
313 09/ P,/81, 2206 385 36 Gil 78 
3111 09/1 1'/81, 2231, 383 36 CII 71, 
315 09/1'1/811 2231, 1,112 36 Gil 63 
316 09/11,/81, 22119 111,3 36 Gil 1/1 
311 09/111/81, 2249 1,1,3 36 CII 78 
318 09/11,/81, 221,9 41,3 36 CII 78 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CO (11) 7 
SIRII'EO BASS (IAXON=JO) LENGIII DAiA 

fOR 1 I1EHR SQUARE £i>IBENIIIIC SLED (GEAR'-'6II). 
USE CODE 1 SAMPLES. 

OBS DATE T 111E SAI·1PLE HIV_t-IILE HEGION LENGTII 

319 09/JlI/81, 22119 11113 36 CII 113 
320 09/1l1/84 2331 11 115 36 CII 65 
321 09/15/84 53 388 311 Cit 57 
322 09/15/811 53 388 311 Cit 67 
323 09/15/811 53 388 311 CII 79 
324 09/15/811 53 388 311 CII 9 11 
325 09/15/811 151 11 118 33 lZ 75 
326 09/15/81, 151 '1

'
,8 33 1Z 77 

327 09/15/81, 151 11 118 33 lZ 80 
328 09/15/811 151 '1 1,8 33 lZ 90 
329 09/15/811 2/12 1151 33 lZ 89 
330 09/15/84 258 1152 33 IZ 66 
331 09/15/811 258 1152 33 IZ 67 
332 09/15/811 258 1152 33 IZ 71 
333 09/15/811 258 1,52 33 IZ 711 
334 09/15/811 258 452 33 IZ 80 
335 09/15/811 258 '152 33 lZ 81 
336 09/15/84 258 1152 33 lZ 811 
337 09/15/84 258 452 33 lZ 85 
338 09/15/811 326 1153 33 rz 71 
339 09/15/84 1153 1158 31 lZ 68 
3lJO 09/15/811 453 458 31 lZ 79 
3/11 09/15/811 537 1159 311 Cit 61 
3112 09/15/811 537 1159 311 CU 6 11 
3113 09/15/811 537 1159 3/1 CII 95 
3/14 09/15/811 537 1159 311 CII 96 
3115 09/15/811 2231 1179 36 CII 71 
3/16 09/15/811 2231 1179 36 CII 78 
3117 09/16/811 30 11811 30 lZ 1011 
3118 09/16/811 113 503 30 rz 65 
3119 09/16/811 113 503 30 rz 911 
350 09/211/811 2115 492 35 CII 911 
351 09/211/811 2138 1193 35 CII 70 
352 09/211/811 2153 494 35 Cit 69 
353 09/211/811 2153 11911 35 CII 88 
35lJ 09/21,/81, 22111 495 35 ell 82 
355 09/211/811 2235 1196 35 CII 107 
356 09/211/811 23115 1199 35 CII 81 
357 09/211/811 23115 1199 35 CII 65 
358 09/211/811 23115 1199 35 ell 92 
359 09/211/811 23115 1199 35 CII 96 
360 09/25/811 II 500 35 CII 78 
361 09/25/811 II 500 35 ell 78 
362 09/25/811 II 500 35 Cil 78 
363 09/25/811 II 500 35 Gil 81 
3611 09/25/811 lJ 500 35 Cit 85 
365 09/25/611 II 500 35 CIl 87 
366 09/25/84 II 500 35 Cli 87 
367 09/25/811 II 500 35 Cit 88 
368 09/25/811 lJ 500 35 GIl 106 
369 09/25/811 29 5011 35 Cli 78 
370 09/25/811 29 5011 35 ell 80 
371 09/25/811 29 5011 35 CII 98 



AUGUST - Sf PTEI1BER 19811 GEAR COI1PAR I SON STUDY (T ASK __ CD (1) 8 
SlRlPED BASS (lAXON:=301 UNGTII DAtA 

fOR I METER SQUARE El'IBENTIIIC SlED (GEAH'-=611), 
USE CODE 1 SAMPLES. 

OBS OAT[ TINE SAMPlE fUV_'11IE HEGION LENGTII 

372 09/25/811 29 5011 35 ell 1011 
373 09/25/811 '17 505 35 CII 71 
374 09/25/811 117 505 35 CII 72 
375 09/25/811 117 505 35 CII 73 
376 09/25/811 108 506 35 CII 107 
377 09/25/8'1 1/13 508 35 ell 68 
378 09/25/811 2007 517 36 CII 76 
379 09/25/811 2325 527 36 ell 75 
380 09/25/811 2325 527 36 ell 82 
381 09/25/811 2325 527 36 CII 86 
382 09/25/811 2325 527 36 ell 87 
383 09/25/811 2325 527 36 ell 90 
3811 09/25/811 2325 527 36 ell 94 
385 09/25/811 2325 527 36 CII 103 
386 09/25/811 23113 528 37 ell n 
387 09/26/81, 1 529 37 ell 83 
388 09/26/8

'
1 1 529 37 ell 85 

389 09/26/~11 16 530 37 CII 69 
390 09/26/811 16 530 37 ell 80 
391 09/26/811 16 530 37 ell 84 
392 09/26/84 16 530 37 Cit 93 
393 09/26/811 36 531 36 CII 73 
394 09/26/81, 36 531 36 ell 73 
395 09/26/811 36 531 36 ell 88 
396 09/26/811 511 532 36 CII 85 
397 09/26/811 111 533 36 ell 95 
398 09/26/8

'
, 128 5311 37 Gil 82 

399 09/26/811 128 5311 37 ell 87 
1100 09/26/811 209 536 37 ell 84 
1101 09/26/811 209 536 37 Gil 86 
1102 09/26/811 209 536 .37 CII 87 
403 09/26/811 209 536 37 ell 93 
'1011 09/26/811 209 536 37 CII 911 
405 09/26/811 209 536 37 CII 102 
1106 09/26/811 2118 538 36 ell 82 
1107 09/26/811 1102 5112 37 elf 81 
'108 09/26/811 '102 5,,2 37 ell 81 
1109 09/26/811 1,02 5112 37 ell 138 
1110 09/26/811 1120 5113 37 Cit 72 
'111 09/26/84 420 5113 37 ell 711 
'/12 09/26/811 '120 5113 31 CII 8-' 
413 09/26/811 '120 5113 37 ell 99 
'11'1 09/26/84 1120 5113 37 ell 103 
'/15 09/26/811 2222 5116 38 ell 100 
1/16 09/26/81, 2240 51/7 38 ell 70 
'/17 09/26/811 22110 5111 38 CII 95 
'118 09/26/811 22110 5117 38 CII 1511 
419 09/26/811 2253 5118 38 ell 10 
'120 09/26/811 2253 5118 38 Gil 71 
'121 09/26/8

'
1 2253 5

'
18 38 CII 78 

1122 09/26/811 2253 5118 38 elf 89 
1123 09/26/811 2308 5119 38 CII 76 
11211 09/26/811 2308 5119 38 ell 78 



AUGUST - S[PTEMBfR 1984 GEAR COMPARISON STUDY (TASK_CD 01) 9 
SIRI rED BASS (TAXON'-"30) LENGIII DAIA 

rOH 1 t~H[R SQUARE [PIBfNTIIIC SI.ED (GEAH'"6'1l. 
USE CODE 1 SAMPlES. 

OBS DAlE TINE SAN I' l.E HIVJlIl f HfGION I. fNG/1i 

,,25 09/26/81, 2308 5,,9 38 CU 82 
,,26 09/26/81, 2308 5,,9 38 CII 85 
,,27 09/26/8 /1 2308 51,9 38 ell 102 
1128 09/26/84 2308 549 38 CII 103 
'129 09/26/811 2321, 550 37 CII 69 
430 09/26/8

" 
23211 550 31 Gil 78 

1,31 09/26/8 /1 2321, 550 37 CII 82 
432 09/26/84 2321, 550 37 G/I 82 
,,33 09/26/81, 2321, 550 37 ell 82 
1134 09/26/811 23211 550 37 Gil 82 
1,35 09/26/811 23211 550 37 Gil 83 
1136 09/26/811 23211 550 37 Gil 83 
',37 09/26/81, 2321, 550 37 ell 811 
1138 09/26/8

'
1 23211 550 37 ell 8/1 

439 09/26/81, 23211 550 37 Gil 86 
1,1,0 09/26/811 2321, 550 37 Gil 86 
1"11 09/26/8'1 23211 550 37 ell 87 
11112 09/26/811 232lj 550 37 CII 87 
"'13 09/26/8'1 2321, 550 31 Gil 88 

'I"" 09/26/8', 2321, 550 37 Gil 89 
1,1,5 09/26/8'1 23211 550 37 Gil 89 
1,116 09/26/8 /, 2324 550 37 ell 89 
1,117 09/26/81, 23211 550 37 Gil 90 
11118 09/26/84 23211 550 37 Gil 92 
1,1,9 09/26/811 232" 550 37 Gil 93 
',50 09/26/8

'
1 23211 550 37 GIf 97 

,,51 09/26/81, 23211 550 37 Gil 98 
452 09/26/8'1 232'1 550 37 Gil 118 
,,53 09/26/81, 23 ,,0 551 37 Gil 71 
1,5

'
, 09/26/81, 23"0 551 37 e/l 76 

1155 09/26/8
" 

231,0 551 37 Gil 78 
,,56 09/26/81, 231,0 551 37 CII 82 
1,57 09/26/81, 2340 551 37 CII 87 
,,58 09/26/81, 231,0 551 37 Gil 91, 
,,59 09/26/81, 231,0 551 37 Gil 95 
,,60 09/26/81, 23,,0 551 37 Gil 98 
1,61 09/27/81, 20111 665 37 ell 87 
462 09/27/811 2055 666 36 Gil 82 



" 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 
FISH CATCH AND DENSITY DATA FOR THE 3 METER BEAM TRAWL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TOW_AREA VOLUME AD_YOY AD_YR_Ol. AD_TOTAL VD_YOY VD_YR_OL VD_TOTAL 

1 2 08/16/811 21 119 31 1 5.2 CH 1249.68 1275.21 5.60 1. 60 7.20 5.li9 1. 57 7.06 
2 2 08/16/84 2214 32 1 5.2 CH 1280.16 1074.20 4.69 3.91 8.59 5.59 4.65 10.24 
3 2 08/16/811 2251 34 1 5.0 CIl 1158.21, 1078.37 1. 73 6.91 8.63 1. 85 7.112 9.27 
4 2 08/16/811 2312 35 1 5.2 GH 1249.68 1216.21 7.20 3.20 10.40 7.liO 3.29 10.69 
5 2 08/16/84 2334 36 1 5.2 CIl 1432:56 1248.29 li.89 3.49 8.38 5.61 4.01 9.61 
6 2 08/16/84 2352 37 1 5.2 GH 1432.56 1258.37 2.79 2.09 4.89 3.18 2.38 5.56 
7 2 08/17/84 35 39 1 5.2 GH 1584.96 1305.97 6.31 0.00 6.31 7.66 0.00 7.66 
8 2 08/17/84 51 40 1 5.7 GH 1463.04 1227.16 0.00 3.42 3.112 0.00 4.07 IL07 
9 2 08/17/84 112 41 1 5.8 GH 1584.96 1401.80 0.63 3.79 4.42 0.71 4.28 4.99 

10 2 08/17/8!1 135 42 1 5.5 GH 1615.44 1320.52 0.00 2.48 2.118 0.00 3.03 3.03 
11 2 08/17/8li 201 43 1 5.5 CH 1645.92 1339.06 1.22 2.113 3.65 1.49 2.99 4.48 
12 2 08/17/84 226 44 1 5.5 Gil 1645.92 1361./17 0.00 1.82 1. 82 0.00 2.20 2.20 
13 2 08/17/84 248 45 1 5.5 GH 1645.92 1307.61 1.22 1.82 3.04 1. 53 2.29 3.82 
14 2 08/17/84 316 46 1 5.5 CH 1615.44 1339.54 1. 2li li.95 6.19 1. 49 5.97 7.47 
15 2 08/17/84 334 47 1 5.5 GH 1097.28 1228.28 1. 82 0.00 1.82 1.63 0.00 1.63 
16 2 08/17/84 407 48 1 5.5 CIl 1371.60 1212.li8 0.73 0.73 1.116 0.82 0.82 1. 65 
17 2 08/17/84 428 49 1 5.5 Gil 1371.60 1158.66 1.116 2.19 3.65 1. 73 2.59 4.32 
18 2 08/17 /84 447 50 1 5.5 Gil 1249.68 12li4.18 3.20 2.40 5.60 3.21 2.41 5.63 
19 2 08/17 /84 2131 51 1 5.5 Gil 1249.68 12li9.45 1.60 0.00 1.60 1.60 0.00 1. 60 
20 2 08/17/84 2210 53 1 5.5 CH 1158.24 1268.06 1. 73 1. 73 3.45 1. 58 1. 58 3.15 
21 2 08/17/84 2229 54 1 5.5 Gil 1066.80 1168.81 0.00 2.81 2.81 0.00 2.57 2.57 
22 2 08/17/84 2312 55 1 5.5 GH 1249.68 1221.42 0.00 0.80 0.80 0.00 0.82 0.82 
23 2 08/18/84 15 57 1 5.5 GH 1310.64 1139.21 0.00 1. 53 1. 53 0.00 1. 76 1. 76 
211 2 08/18/84 38 58 1 5.5 GH 1432.56 1300.12 1. 40 0.00 1.40 1. 54 0.00 1. 54 
25 2 08/18/84 114 60 1 5.5 GH 1097.28 1134.77 0.91 0.00 0.91 0.88 0.00 0.88 
26 2 08/18/84 132 61 1 5.5 Gil 1158.211 1098.80 0.86 0.86 1.73 0.91 0.91 1.82 
27 2 08/18/84 152 62 1 5.5 IP 1036.32 1201.08 0.96 0.96 1. 93 0.83 0.83 1. 67 
28 2 08/18/8 /1 210 63 1 5.5 IP 1158.211 1151.17 6.91 3.45 10.36 6.95 3.47 10.42 
29 2 08/18/84 229 64 1 5.5 IP 975.36 1070.49 3.08 0.00 3.08 2.80 0.00 2.80 
30 2 08/18/81, 247 65 1 5.5 I P 1036.32 1186.59 1. 93 2.89 4.82 1.69 2.53 IL21 
31 2 08/18/84 305 66 1 5.5 IP 975.36 1030.14 2.05 3.08 5.13 1. 94 2.91 4.85 
32 2 08/18/84 323 67 1 5.5 CIl 1005.84 1205.81 7.95 0.00 7.95 6.63 0.00 6.63 
33 2 08/18/811 li12 69 1 5.5 Gil 1219.20 1223.75 0.00 0.82 0.82 0.00 0.82 0.82 
311 2 08/18/84 435 70 1 5.5 Gil 1188.72 1173.02 5.89 0.00 5.89 5.97 0.00 5.97 
35 2 08/18/84 454 71 1 5.0 IP 1188.72 1236.01 1.68 0.00 1. 68 1. 62 0.00 1.62 
36 2 08/18/811 2053 73 1 5.5 GH 1158.24 1158.11 8.63 0.00 8.63 8.63 0.00 8.63 
37 2 08/18/84 2113 74 1 5.5 CII 975.36 1162.64 31.78 1. 03 32.81 26.66 0.86 27.52 
38 2 08/18/84 2133 75 1 5.5 CH 1036.32 1082.70 2.89 1. 93 4.82 2.77 1. 85 4.62 
39 2 08/18/84 2150 76 1 5.5 CH 1158.24 1253.31 6.91 0.00 6.91 6.38 0.00 6.38 
110 2 08/18/84 2207 77 1 5.5 GH 1097.28 1300.28 0.00 0.91 0.91 0.00 0.77 0.77 
41 2 08/18/84 2307 79 1 5.5 Gil 1158.24 1159.90 0.86 0.00 0.86 0.86 0.00 0.86 
112 2 08/18/84 2325 80 1 5.5 eH 1310.64 1291.45 2.29 0.00 2.29 2.32 0.00 2.32 
1,3 2 08/18/84 2342 81 1 5.5 Gli 1371.60 1241.79 2.92 0.00 2.92 3.22 0.00 3.22 
It4 2 08/19/84 33 84 1 5.5 GH 1127.76 1008.48 0.89 0.00 0.89 0.99 0.00 0.99 
115 2 08/19/84 115 86 1 5.5 GH 1127.76 1210.19 0.89 0.00 0.89 0.83 0.00 0.83 
116 2 08/19/84 156 88 1 5.5 Gil 1066.80 1006.35 0.94 0.00 0.911 0.99 0.00 0.99 
117 2 08/19/84 216 89 1 5.5 Gil 1127.76 1222.35 2.66 o.oa 2.66 2.45 0.00 2.45 
liS 2 08/19/84 235 90 1 5.5 Gil 1066.80 1122.81 0.911 0.00 0.91, 0.89 0.00 0.89 
119 2 08/19/84 301 91 1 5.5 CH 1066.80 998.28 0.94 0.00 0.94 1.00 0.00 1. 00 
50 2 08/19/84 321 92 1 5.5 CH 1127.76 1239.09 1. 77 0.00 1.77 1. 61 0.00 1.61 
51 2 08/19/84 21100 82 1 5.5 Gil 1249.68 1183.58 1. 60 0.00 1.60 1. 69 0.00 1. 69 
52 2 08/29/84 106 93 2 5.0 CII 1280.16 1338.81 17.97 0.00 17.97 17.18 0.00 17.18 
53 2 08/29/811 121 911 2 5.0 Gil 762.00 1297.23 57.711 0.00 57.711 33.92 0.00 33.92 
51t 2 08/29/84 141 95 2 5.0 Gil 1158.211 1371.31 20.72 1. 73 22.115 17.50 1. 46 18.96 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 2 
fISH CATCH AND DENSITY DATA fOR THE 3 METER BEAM TRAWL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TOW_AREA VOLUME AD_YOY AD_YR_OL AD_TOTAL VD_YOY VD_YR_OL VD_TOTAL 

~5 2 08/29/84 158 96 2 5.0 CH 1524.00 1578.74 85.96 0.00 85.96 82.98 0.00 82.98 
56 2 08/29/84 221 97 2 5.0 CH 1432.56 1565.21 20.911 0.00 20.94 19.17 0.00 19.17 
57 2 08/29/84 239 98 2 5.0 CH 1584.96 1413.68 16.40 0.00 16.40 18.39 0.00 18.39 
58 2 08/29/84 255 99 2 5.0 CH 1737.36 1494.88 20.72 0.00 20.72 24.08 0.00 24.08 
59 2 08/29/84 322 100 2 5.0 Cli 1341.12 1538.44 10.44 0.75 11 . 18 9.10 0.65 9.75 
60 2 08/29/84 338 133 2 5.0 CH 1554.48 1546.17 1. 93 0.00 1.93 1. 94 0.00 1.911 
61 2 08/29/84 352 134 2 5.0 CH 1097.28 1460.94 16.40 0.00 16.40 12.32 0.00 12.32 
62 2 08/29/811 1112 135 2 5.0 Cft 15511.48 1401.89 2.57 1.29 3.86 2.85 1. 43 4.28 
63 2 08/29/811 433 136 2 5.0 CH 1280.16 1366.96 7.81 0.00 7.81 7.32 0.00 7.32 
6Ii 2 08/29/811 453 137 2 5.0 CH 1524.00 11121.53 6.56 0.00 6.56 7.03 0.00 7.03 
65 2 08/30/811 2129 139 2 5.0 CH 1493.52 1411.24 2.01 0.00 2.01 2.13 0.00 2.13 
66 2 08/30/81\ 2211 142 2 5.0 Cft 1402.08 11195.95 1. 43 0.00 1. 43 1. 34 0.00 1.34 
67 2 08/30/81\ 2235 1113 2 5.0 CH 15811.96 11172.73 2.52 0.63 3.15 2.72 0.68 3.40 
68 2 08/30/84 2301 1114 2 5.0 CH 1341.12 1458.84 10.44 0.00 10.44 9.60 0.00 9.60 
69 2 08/30/811 2315 1115 2 5.0 CH 1341.12 11143.33 5.22 0.00 5.22 4.85 0.00 4.85 
70 2 08/30/84 2328 1116 2 5.0 CII 11102.08 1430.09 4.28 0.71 4.99 4.20 0.70 4.89 
11 2 08/30/81, 2341 147 2 5.0 CH 1493.52 1489.20 4.02 0.00 4.02 4.03 0.00 4.03 
72 2 08/30/84 2353 148 2 5.0 Cli 1554.48 646.71 3.22 0.64 3.86 7.73 1. 55 9.28 
73 2 08/31/81, 4 149 2 5.0 CH 1310.611 1375.88 3.05 1.53 4.58 2.91 1. 45 4.36 
74 2 08/31/84 18 150 2 5.0 Cli 1310.64 1492.32 2.29 0.76 3.05 2.01 0.67 2.68 
75 2 08/31/84 34 151 2 5.0 Cli 1341.12 1514.69 10.44 0.00 10.41\ 9.24 0.00 9.211 
76 2 08/31/811 45 152 2 5.0 CIl 1463.04 1518.46 10.94 0.00 10.91, 10.511 0.00 10.54 
77 2 08/31/84 59 153 2 5.0 Cli 1432.56 1477.31 4.89 0.00 4.89 4.74 0.00 4.74 
78 2 08/31/81, 112 1511 2 5.0 CH 1402.08 1531.59 9.27 0.00 9.27 8.49 0.00 8.49 
79 2 08/31/84 124 155 2 5.0 CH 1432.56 1467.911 8.38 2.09 10.117 8.17 2.04 10.22 
80 2 08/31/811 137 156 2 5.0 CIl 13111.12 1423.94 3.73 0.00 3.73 3.51 0.00 3.51 
81 2 08/31/84 206 157 2 5.0 CH 1432.56 1493.46 1.40 0.00 1.110 1. 34 0.00 1. 34 
82 2 08/31/84 2411 158 2 5.0 CIl 1310.64 14119.80 3.81 0.00 3.81 3.45 0.00 3.45 
83 2 08/31/811 301 159 2 5.0 CH 1311l . 12 1426.04 11 . 18 0.00 11 . 18 10.52 0;00 10.52 
84 2 08/31/84 316 160 2 5.0 CH 1402.08 1518.81 4.99 0.00 4.99 4.61 0.00 4.61 
85 2 08/31/81, 328 161 2 5.0 CH 1493.52 1497.99 17.41 0.00 17.41 17.36 0.00 17.36 
86 2 08/31/84 342 162 2 5.1 CH 1676.40 1496.40 9.54 1. 79 11 .33 10.69 2.00 12.70 
87 2 08/31/811 3511 163 2 5.0 CH 1463.04 1521.23 9.57 0.00 9.57 9.20 0.00 9.20 
88 2 08/31/84 406 164 2 5.0 Gli 1432.56 1508.19 5.58 0.00 5.58 5.30 0.00 5.30 
89 2 08/31/81, 449 166 2 5.0 CH 1554.48 1527.47 2.57 0.64 3.22 2.62 0.65 3.27 
90 2 08/31/84 510 167 2 5.0 Gil 1310.611 1401.55 17 .55 0.00 17.55 16.41 0.00 16.41 
91 2 08/31/84 522 168 2 5.0 Gil 1341.12 1450.83 13.42 0.00 13.42 12.41 0.00 12.41 
92 2 08/31/84 536 169 2 5.0 CH 1371.60 1536.56 2.19 0.00 2.19 1. 95 0.00 1. 95 
93 2 08/31/84 2038 276 2 5.0 CH 1127.76 1322.98 1.77 0.00 1.77 1. 51 0.00 1. 51 
94 2 08/31/84 2059 277 2 5.0 TZ 1310.64 1498.47 1. 53 6.87 8.39 1. 33 6.01 7.34 
95 2 08/31/84 2113 278 2 5.0 TZ 1463.04 1610.27 6.84 0.68 7.52 6.21 0.62 6.83 
96 2 08/31/84 2128 279 2 5.0 TZ 1432.56 1450.65 5.58 0.70 6.28 5.51 0.69 6.20 
97 2 08/31/811 2142 280 2 5.0 TZ 1402.08 1377.93 0.71 0.71 1. 43 0.73 0.73 1. 45 
98 2 08/31/84 2245 282 2 5.0 CH 1341.12 1512.78 2.24 0.00 2.24 1. 98 0.00 1. 98 
99 2 08/31/811 2259 283 2 5.0 Cli 1551L 48 1538.17 2.57 0.00 2.57 2.60 0.00 2.60 

100 2 08/31/84 2357 285 2 5.0 Cli 1524.00 1581.65 33. 116 0.00 33.46 32.24 0.00 32.24 
101 2 09/01/811 10 286 2 5.0 CH 1432.56 1567.33 111.69 0.70 112.39 102.08 0.64 102.72 
102 2 09/01/811 23 287 2 5.0 Cil 1493.52 1535.10 31.47 0.67 32.111 30.62 0.65 31.27 
103 2 09/01/84 38 288 2 5.0 Gil 1371.60 1452.14 53.95 0.00 53.95 50.96 0.00 50.96 
104 2 09/01/84 51 289 2 5.0 Cli 1463.04 1455.76 15.04 2.73 17.77 15. 11 2.75 17.85 
105 2 09/01/811 106 290 2 5.0 CH 15211.00 1559.75 28.22 0.00 28.22 27.57 0.00 27.57 
106 2 09/01/84 121 291 2 5.0 CH 1432.56 1484.44 43.28 0.00 43.28 41.77 0.00 41.77 
107 2 09/01/84 134 292 2 5.0 Cil 1463.04 1506.41 17.77 0.00 17.77 17.26 0.00 17.26 
108 2 09/01/84 149 293 2 5.0 GH 1463.04 1416.40 14.35 1. 37 15.72 14.83 1. 41 16.24 
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109 2 09/01/84 225 295 2 5.0 CH 1371.60 1224.47 15.31 0.00 15.31 17 .15 0.00 17.15 
110 2 09/01/84 238 296 2 5.0 CH 1341.12 1464.75 33.55 0.75 34.30 30.72 0.68 31.40 
111 2 09/01/84 252 297 2 5.0 CH 1371. 60 1339.38 34.27 0.00 34.27 35.09 0.00 35.09 
112 2 09/01/84 305 298 2 5.0 CH 1310.64 1392.79 9.92 0.00 9.92 9.33 0.00 9.33 
113 2 09/01/84 318 299 2 5.0 CH 1432.56 1440.64 7.68 0.00 7.68 7.64 0.00 7.64 
1111 2 09/01/84 332 300 2 5.0 CH 1341.12 1429.06 9.69 0.75 10.1111 9.10 0.70 9.80 
115 2 09/01/84 345 301 2 5.0 CH 1463.04 1336.45 10.25 0.68 10.94 11.22 0.75 11.97 
116 2 09/01/811 410 303 2 5.0 CH 13111.12 11164.70 4.47 0.00 11. 117 4.10 0.00 4.10 
117 2 09/01/84 423 304 2 5.0 CH 1341. 12 1458.02 17. 15 0.00 17.15 15.77 0.00 15.77 
118 2 09/01/811 436 305 2 5.0 CH 1341.12 1403.22 8.20 0.00 8.20 7.84 0.00 7.84 
119 2 09/12/84 2128 247 3 5.0 CH 1219.20 1205.78 28.71 0.00 28.71 29.03 0.00 29.03 
120 2 09/12/84 2141 248 3 5.0 CH 1097.28 1206.87 33.72 0.00 33.72 30.66 0.00 30.66 
121 2 09/12/84 2209 249 3 5.0 CH 1310.64 1337.74 32.05 0.00 32.05 31. 40 0.00 31.40 
122 2 09/12/84 2221 250 3 5.0 CH 1310.64 1438.27 19.84 0.00 19.84 18.08 0.00 18.08 
123 2 09/12/84 2232 251 3 5.0 CH 1280.16 1119.08 32.03 0.00 32.03 36.64 0.00 36.64 
124 2 09/12/84 2246 252 3 5.0 CH 1280.16 1374.68 17.97 0.00 17 .97 16.73 0.00 16.73 
125 2 09/12/84 2300 253 3 5.0 CH 1280.16 1265.97 11.72 0.00 11.72 11.85 0.00 11.85 
126 2 09/12/84 2312 254 3 5.0 CH 1280.16 1598.65 7.81 0.00 7.81 6.26 0.00 6.26 
127 2 09/12/84 2323 255 3 5.0 CII 1280.16 1294.39 20.31 0.00 20.31 20.09 0.00 20.09 
128 2 09/12/84 2338 256 3 5.0 CH 1310.64 1443.25 27.47 0.00 27.47 24.94 0.00 24.94 
129 2 09/12/84 2351 257 3 5.0 CH 1341.12 979.77 11.93 0.00 11.93 16.33 0.00 16.33 
130 2 09/13/84 5 258 3 5.0 CH 1249.68 1255.40 41.61 0.00 41.61 41.42 0.00 41.42 
131 2 09/13/84 15 259 3 5.0 CII 1188.72 1463.62 37.01 0.00 37.01 30.06 0.00 30.06 
132 2 09/13/84 26 260 3 5.0 CH 1280.16 1229.16 36.71 0.78 37.50 38.24 0.81 39.05 
133 2 09/13/84 38 261 3 5.0 CH 1341.12 1417.96 32.81 0.00 32.81 31.03 0.00 31.03 
1311 2 09/13/811 49 262 3 5.0 CII 1341.12 1595.44 15.66 0.00 15.66 13.16 0.00 13.16 
135 2 09/13/84 101 263 3 5.0 CH 13111. 12 1428.18 35.05 0.75 35.79 32.91 0.70 33.61 
136 2 09/13/811 113 264 3 5.0 CIl 1280.16 1428.32 85.93 0.00 85.93 77 .01 0.00 77.01 
137 2 09/13/811 124 265 3 5.0 Cli 1402.08 1358.52 55.63 1. 43 57.06 57.42 1. 47 58.89 
138 2 09/13/84 158 266 3 5.0 CH 1493.52 1448.49 8.03 0.00 8.03 8.28 0.00 8.28 
139 2 09/13/811 230 268 3 5.0 CH 11102.08 1360.64 32.10 0.00 32.10 33.07 0.00 33.07 
1110 2 09/13/84 243 269 3 5.0 Cli 1280.16 1391. 72 12.50 0.00 12.50 11.50 0.00 11.50 
1111 2 09/13/84 2511 270 3 5.0 CH 1402.08 1373.86 38.51 0.00 38.51 39.31 0.00 39.31 
1112 2 09/13/811 306 271 3 5.0 CH 1493.52 1236.79 28.12 1. 34 29.46 33.96 1. 62 35.58 
1113 2 09/13/84 319 272 3 5.0 CII 1280.16 1341.69 25.78 0.00 25.78 24.60 0.00 24.60 
1114 2 09/13/84 330 273 3 5.0 CH 11163.04 1389.81 10.94 0.68 11.62 11 .51 0.72 12.23 
1115 2 09/13/84 346 274 3 5.0 CH 1554.48 1194.40 1. 93 0.00 1. 93 2.51 0.00 2.51 
1116 2 09/13/84 1120 275 3 5.0 CH 1158.24 1285.05 1. 73 0.00 1.73 1.56 0.00 1. 56 
1117 2 09/13/84 4116 397 3 5.0 CH 1158.24 1489.93 3.45 0.00 3.45 2.68 0.00 2.68 
1118 2 09/13/84 512 398 3 5.0 CII 1402.08 1357.84 0.71 0.00 0.71 0.74 0.00 0.74 
149 2 09/13/84 525 399 3 5.0 CH 1249.68 1245.79 18.40 0.00 18.40 18.46 0.00 18.46 
150 2 09/13/84 538 400 3 5.0 CH 1310.64 1307.20 41.96 0.00 41.96 42.07 0.00 42.07 
151 2 09/13/84 551 401 3 5.0 CH 1127.76 1175.25 70.94 0.00 70.94 68.07 0.00 68.07 
152 2 09/13/811 604 1102 3 5.0 CH 1097.28 1178.86 31.90 0.00 31.90 29.69 0.00 29.69 
153 2 09/13/84 2000 403 3 5.0 CH 1066.80 1169.45 15.94 0.00 15.911 14.54 0.00 14.54 
154 2 09/13/811 2022 1104 3 5.0 CH 13/11.12 1256.01 17.90 0.00 17.90 19.11 0.00 19.11 
155 2 09/13/84 2036 405 3 5.0 CH 1249.68 1240.61 13.60 0.00 13.60 13.70 0.00 13.70 
156 2 09/13/811 2102 1107 3 5.0 CH 1097.28 1293.02 10.02 0.00 10.02 8.51 0.00 8.51 
157 2 09/13/811 2117 1108 3 5.0 CH 1249.68 1200.26 8.00 0.80 8.80 8.33 0.83 9.16 
158 2 09/13/84 2132 409 3 5.1 CII 1280.16 1321. 54 14.06 0.00 14.06 13.62 0.00 13.62 
159 2 09/13/811 2145 410 3 5.0 CH 1280.16 1261.74 22.65 0.78 23.113 22.98 0.79 23.78 
160 2 09113/84 2159 411 3 5.0 Cli 1158.24 1184.86 112.24 0.00 112.24 109.72 0.00 109.72 
161 2 09/13/84 2210 1/12 3 5.0 CH 1158.24 1183.09 34.511 0.00 34.54 33.81 0.00 33.81 
162 2 09/13/84 2221 413 3 5.0 CH 1158.24 1225.34 29.35 0.00 29.35 27.75 0.00 27.75 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 4 
FISH CATCH AND DENSITY DATA FOR THE 3 METER BEAM TRAWL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE T I ME SAMPLE WEEK DURAT ION REG I ON TOW __ AREA VOLUME AD_YOY AD_YR_Ol. AD_TOTAL VD_YOY VD YR OL VD_TOTAL 

163 2 09/13/84 2234 1114 3 5 CH 1097.28 1383.20 100.25 0.00 100.25 79.53 O.oi) 79.53 
1611 2 09/13/84 2246 415 3 5 CIl 12119.68 1345.92 82.112 1.60 84.02 76.53 1. 49 78.01 
165 2 09/13/84 2257 1116 3 5 CU 1249.68 1155.69 3.20 0.00 3.20 3.116 0.00 3.116 
166 2 09/13/811 2320 417 3 5 CH 1188.72 1344.42 5.05 0.00 5.05 4.46 0.00 4.116 
167 2 09/13/84 23311 418 3 5 Cft 1188.72 1358.39 5.89 0.84 6.73 5.15 0.74 5.89 
168 2 09/13/811 2351 419 3 5 eH 1188.72 1374.13 34. 119 0.84 35.33 29.84 0.73 30.56 
169 2 09/14/84 8 420 3 5 CH 1158.24 1306.72 23.31 0.86 21L 17 20.66 0.77 21.43 
110 2 09/1 11/84 22 421 3 5 GH 1158.24 777.68 15.511 0.86 16.40 23.15 1.29 211. 43 
171 2 09/14/84 111 425 3 5 CH 1249.68 1407.87 26.41 0.80 27.21 23.44 0.71 24.15 
112 2 09/14/811 147 1128 3 5 GU 1341.12 1338.35 32.06 0.00 32.06 32.13 0.00 32.13 
173 2 09/14/811 216 1130 3 5 CIl 1188.72 11169.69 10.09 0.00 10.09 8.16 0.00 8.16 
174 2 09/14/84 226 431 3 5 Gli 13/11. 12 1467.37 8.20 0.00 8.20 7.50 0.00 7.50 
175 2 09/14/84 236 432 3 5 GH 1249.68 1318.24 38.41 0.80 39.21 36.41 0.76 37.17 
176 2 09/14/811 247 433 3 5 Gil 11,02.08 1670.21 111.98 0.00 111.98 12.57 0.00 12.57 
177 2 09/111/84 259 434 3 5 GH 1249.68 1351.23 138.44 0.00 138. 114 128.03 0.00 128.03 
178 2 09/1 1,/84 309 435 3 5 Gil 1432.56 1275.24 182.89 0.00 182.89 205. 115 0.00 205.45 
179 2 09/111/811 335 lin 3 5 Gil 1402.08 1359.73 113. 110 0.00 113.40 116.911 0.00 116.94 
180 2 09/15/84 2004 460 3 5 IP 975.36 1078.26 18.115 0.00 18.45 16.69 0.00 16.69 
181 2 09/15/84 2024 461 3 5 Gil 944.88 1283.83 11.64 0.00 11.64 8.57 0.00 8.57 
182 2 09/15/84 2048 462 3 5 Gil 1005.84 1181.04 41.76 0.00 41.76 35.56 0.00 35.56 
183 2 09/15/84 2147 463 3 5 CIl 1219.20 1357.19 90.22 0.82 91.011 81.05 0.711 81.79 
1811 2 09/15/84 2231 465 3 5 Gil 1188.72 1409.74 35.33 0.00 35.33 29.79 0.00 29.79 
185 2 09/15/811 2247 466 3 5 Gil 1402.08 1337.57 37.09 0.00 37.09 38.88 0.00 38.88 
186 2 09/15/84 2300 467 3 5 Gil 1158.24 1341.114 38.85 0.00 38.85 33.55 0.00 33.55 
187 2 09/15/84 2316 468 3 5 Gil 1249.68 1280.55 68.02 0.00 68.02 66.38 0.00 66.38 
188 2 09/15/811 2331 501 3 5 CIl 1219.20 1277 .113 80.38 0.00 80.38 76.72 0.00 76.72 
189 2 09/16/84 30 502 3 5 TZ 914.40 1374.00 15.31 1. 09 16.40 10.19 0.73 10.92 
190 2 09/24/84 1939 601 4 5 Gil 9114.88 11125.76 138.64 0.00 138.64 91.88 0.00 91.88 
191 2 09/24/84 2028 604 4 5 CIl 1188.72 1484.85 227.98 0.00 227.98 182.51 0.00 182.51 
192 2 09/24/811 2045 605 4 5 GH 1188.72 1512.64 177.50 0.00 177.50 139.49 0.00 139.49 
193 2 09/24/84 2100 606 4 5 CIl 975: 36 1490.56 217.36 0.00 217.36 142.23 0.00 142.23 
1911 2 09/211/84 2115 607 II 5 Gil 1310.64 1414.62 57.22 0.00 57.22 53.02 0.00 53.02 
195 2 09/211/84 2138 608 4 5 Gil 1645.92 1458.99 20.05 0.00 20.05 22.62 0.00 22.62 
196 2 09/24/84 2153 609 4 5 CIl 1371.60 1332.00 33.54 0.00 33.54 34.53 0.00 34.53 
197 2 09/211/811 2214 610 4 5 CIl 1219.20 1318.58 21. 33 1.64 22.97 19.72 1. 52 21.23 
198 2 09/24/811 2235 611 4 5 Gil 1127.76 1340.39 22.17 0.00 22.17 18.65 0.00 18.65 
199 2 09/24/811 2309 612 II 5 CIl 12119.68 1304.00 15.20 0.00 15.20 14.57 0.00 til. 57 
200 2 09/24/84 2328 613 4 5 CII 1127.76 1364.06 42.56 0.00 42.56 35.19 0.00 35.19 
201 2 09/24/84 23 115 614 II 5 Gil 13 /11.12 1415.17 44.74 1.49 46.23 42.40 1. 41 43.81 
202 2 09/25/84 4 615 4 5 GH 1219.20 1394.05 63.98 0.00 63.98 55.95 0.00 55.95 
203 2 09/25/84 29 616 4 5 Gil 1249.68 1593.82 10.40 0.80 11.20 8.16 0.63 8.78 
204 2 09/25/811 47 617 4 5 CH 1127.76 1530.12 56.75 1.77 58.52 41.83 1. 31 43.13 
205 2 09/25/84 1113 620 4 5 GH 1036.32 1342.04 21.23 0.96 22.19 16.39 0.75 17.14 
206 2 09/25/84 204 621 4 5 Gil 1219.20 1348.78 4.10 0.82 4.92 3.71 0.74 4.45 
207 2 09/25/811 256 623 4 5 CH 1158.24 1098.66 54.39 1. 73 56.12 57.34 1.82 59.16 
208 2 09/25/84 336 625 II 5 Gil 1097.28 1311.84 15.49 0.00 15. 119 12.96 0.00 12.96 
209 2 09/25/84 1920 626 4 5 CIl 1158.24 1240.23 12.09 0.00 12.09 11.29 0.00 11.29 
210 2 09/25/811 1937 627 II 5 GH 1036.32 993.48 6.75 0.00 6.75 7.05 0.00 7.05 
211 2 09/25/84 1952 628 4 5 CIl 1219.20 1301.32 24.61 0.00 24.61 23.05 0.00 23.05 
212 2 09/25/84 2007 629 II 5 Gf/ 1127.76 1280.41 101.09 0.00 101.09 89.03 0.00 89.03 
213 2 09/25/84 2023 630 4 5 GH 1158.24 1258.87 68.21 0.86 69.07 62.75 0.79 63.55 
214 2 09/25/84 2041 631 4 5 Gf/ 1097.28 1229.71 23.69 0.91 24.61 21.14 0.81 21.96 
215 2 09/25/84 2125 632 4 5 ell 1341.12 1332.07 56.67 0.00 56.67 57.05 0.00 57.05 
216 2 09/25/84 2157 634 4 5 CH 1249.68 1242.30 44.01 3.20 47.21 44.27 3.22 1!7.49 
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217 2 09/25/811 2222 635 II 5.0 CH 1127.76 12111. 37 37.211 0.89 38.13 34.59 0.82 35.41 
218 2 09/25/84 2237 636 4 5.0 CH 1127.76 1264.38 30.15 0.00 30.15 26.89 0.00 26.89 
219 2 09/25/84 2251 637 4 5.0 Gil 1402.08 1419.57 91.29 0.00 91.29 90.17 0.00 90.17 
220 2 09/25/811 2306 638 4 5.0 GH 1493.52 1397.69 140.61 3.35 143.96 150.25 3.58 153.82 
221 2 09/25/84 2325 639 4 5.0 Gil 1005.84 1322.57 62.63 0.99 63.63 47.63 0.76 48.39 
222 2 09/25/84 2343 640 4 5.0 Gil 1371.60 1386.89 56.14 0.00 56.14 55.52 0.00 55.52 
223 2 09/26/84 1 641 4 5.0 Gli 1097.28 1339.22 91.13 1. 82 92.96 74.67 1. 49 76.16 
224 2 09/26/84 16 642 4 5.0 CH 1066.80 1209.14 34.68 0.00 34.68 30.60 0.00 30.60 
225 2 09/26/84 36 6113 II 5.0 GH 944.88 1176.67 190.50 7.41 197.91 152.97 5.95 158.92 
226 2 09/26/811 54 61~4 4 5.0 GH 1127.76 1354.49 76.26 5.32 81.58 63.119 4.43 67.92 
22"1 2 09/26/84 147 647 4 5.0 CII 1402.08 1292.65 6.42 1. 43 7.85 6.96 1. 55 8.51 
228 2 09/26/811 209 6118 4 5.0 Gil 1127.76 1311.16 25.71 2.66 28.37 22.12 2.29 24.41 
229 2 09/26/84 248 650 4 5.0 CII 1036.32 1134.57 33.77 1. 93 35.70 30.85 1. 76 32.61 
230 2 09/26/84 304 651 4 5.0 Gil 975.36 1143.79 31.78 0.00 31.78 27.10 0.00 27.10 
231 2 09/26/84 324 652 4 5.0 Cli 1097.28 1148.67 9.11 0.00 9.11 8.71 0.00 8.71 
232 2 09/26/811 342 653 4 5.0 CIl 1097.28 1000.84 30.99 0.00 30.99 33.97 0.00 33.97 
233 2 09/26/84 402 654 4 5.0 Cli 1584.96 1210.17 35.96 0.00 35.96 47.10 0.00 47.10 
234 2 09/26/84 420 655 4 5.0 Cli 1371.60 992.58 10.21 0.73 10.911 14.10 1. 01 15. 11 
235 2 09/26/81~ 440 656 4 5.0 Cli 1066.80 1232.94 98.43 2.81 101.24 85.16 2.43 87.60 
236 2 09/26/84 456 657 4 5.0 Cli 1097.28 1306.41 41.01 0.00 111 .01 34.45 0.00 34.45 
237 2 09/26/84 2223 658 4 5.0 Cli 1645.92 1282.06 6.08 0.00 6.08 7.80 0.00 7.80 
238 2 09/26/84 2240 659 4 5.0 Cli 1066.80 1422.94 12.19 2.81 15.00 9.14 2.11 11.24 
239 2 09/26/84 2253 660 4 5.0 Cli 1188.72 1407.46 26.92 1.68 28.60 22.74 1. 42 24.16 
2110 2 09/26/84 2308 661 4 5.0 Cli 1036.32 1371. 35 76.23 1.93 78.16 57.61 1.46 59.07 
2111 2 09/26/84 2324 662 4 5.0 CIl 1158.24 1 3 13 . 01 214. 98 0.00 214.98 189.64 0.00 189.64 
2112 2 09/26/84 2340 663 II 5.0 CIl 1188.72 1276.83 457.64 0.00 1157.64 426.06 0.00 426.06 
2113 2 09/27/84 2024 552 4 5.0 Gil 1645.92 1666.94 26.73 0.00 26.73 26.40 0.00 26.40 
21111 2 09/27/84 2041 553 4 5.0 Gli 1554.48 1503.50 18.01 1.29 19.30 18.62 1. 33 19.95 
2115 2 09/27/84 2055 554 4 5.0 Gli 1463.04 16112.20 75.19 0.00 75.19 66.98 0.00 66.98 
2116 2 09/27/811 2111 555 4 5.0 Gil 1402.08 1452.86 32.81 0.00 32.81 31.66 0.00 31.66 
2117 2 09/29/84 2015 603 4 5.0 Gil 1066.80 1387.72 181.85 0.00 181.85 139.80 0.00 139.80 
2118 3 08/16/84 2214 32 1 5.2 Gil 1280.16 1074.20 1. 56 0.00 1.56 1. 86 0.00 1.86 
2119 3 08/16/84 2352 37 1 5.2 CIl 1432.56 1258.37 2.09 0.00 2.09 2.38 0.00 2.38 
250 3 08/17/84 35 39 1 5.2 GH 1584.96 1305.97 0.63 0.00 0.63 0.77 0.00 0.77 
251 3 08/17/84 112 41 1 5.8 Gli 15811.96 1401.80 0.63 0.00 0.63 0.71 0.00 0.71 
252 3 08/17 /84 2118 45 1 5.5 GH 1645.92 1307.61 0.61 0.00 0.61 0.76 0.00 0.76 
253 3 08/17 /84 428 49 1 5.5 Gil 1371.60 1158.66 0.73 0.00 0.73 0.86 0.00 0.86 
2511 3 08/17 /84 447 50 1 5.5 Gil 1249.68 1244.18 1.60 0.00 1. 60 1. 61 0.00 1. 61 
255 3 08/18/84 38 58 1 5.5 Gil 1432.56 1300.12 0.70 0.00 0.70 0.77 0.00 0.77 
256 3 08/18/811 152 62 1 5.5 I P 1036.32 1201.08 1.93 0.00 1.93 1. 67 0.00 1. 67 
257 3 08/18/84 435 70 1 5.5 GH 1188.72 1173.02 1.68 0.00 1. 68 1. 71 0.00 1. 71 
258 3 08/18/84 454 71 1 5.0 IP 1188.72 1236.01 0.84 0.00 0.84 0.81 0.00 0.81 
259 3 08/18/84 2133 75 1 5.5 Gli 1036.32 1082.70 0.96 0.00 0.96 0.92 0.00 0.92 
260 3 08/18/84 2150 76 1 5.5 Cli 1158.24 1253.31 1. 73 0.00 1. 73 1.60 0.00 1. 60 
261 3 08/19/84 53 85 1 5.5 CIl 1127.76 1142.99 0.89 0.00 0.89 0.87 0.00 0.87 
262 3 08/29/811 338 133 2 5.0 Cli 1554.48 1546.17 0.64 0.00 0.64 0.65 0.00 0.65 
263 3 08/29/84 412 135 2 5.0 GH 1554.48 1401.89 0.64 0.00 0.64 0.71 0.00 0.71 
264 3 08/29/84 453 137 2 5.0 Gli 1524.00 11121.53 0.66 0.00 0.66 0.70 0.00 0.70 
265 3 08/30/811 2211 142 2 5.0 Cli 1402.08 1495.95 0.71 0.00 0.71 0.67 0.00 0.67 
266 3 08/30/84 2301 144 2 5.0 Cli 1341.12 1458.84 0.75 0.00 0.75 0.69 0.00 0.69 
267 3 08/30/811 2353 1118 2 5.0 Gil 1554.48 646.71 0.64 0.00 0.611 1. 55 0.00 1. 55 
268 3 08/31/811 II 149 2 5.0 Gil 1310.64 1375.88 0.76 0.00 0.76 0.73 0.00 0.73 
269 3 08/31/84 34 151 2 5.0 Gil 1341.12 1514.69 0.75 0.00 0.75 0.66 0.00 0.66 
270 3 08/31/84 112 154 2 5.0 Gil 1402.08 1531. 59 0.71 0.00 0.71 0.65 0.00 0.65 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 6 
fiSH CATCH AND DENSITY DATA fOR THE 3 METER BEAM TRAWL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TOW_AREA VOLUME AD_YOY AD_YR_OL AD_TOTAL VD_YOY VO_YR_OL VO_TOTAL 

2"71 3 08/31/84 124 155 2 5 CH 1432.56 1467.94 0.70 0 0.70 0.68 0 0.68 
272 3 08/31/84 206 157 2 5 CH 11132.56 11193.46 0.70 0 0.70 0.67 0 0.67 
273 3 08/31/84 244 158 2 5 CH 1310.64 1449.80 2.29 0 2.29 2.07 0 2.07 
214 3 08/31/811 301 159 2 5 CH 1341.12 11126.04 5.22 0 5.22 4.91 0 4.91 
275 3 08/31/84 328 161 2 5 CH 1493.52 1497.99 0.67 0 0.67 0.67 0 0.67 
276 3 08/31/84 536 169 2 5 CH 1371. 60 1536.56 0.73 0 0.73 0.65 0 0.65 
277 3 08/31/811 2259 283 2 5 CH 1554.48 1538.17 0.611 0 0.61, 0.65 0 0.65 
278 3 08/31/84 2357 285 2 5 Cli 1524.00 1581.65 1. 31 0 1. 31 1.26 0 1. 26 
279 3 09/01/84 10 286 2 5 CH 1432.56 1567.33 1. 40 0 1. 40 1.28 0 1.28 
280 3 09/01/84 23 287 2 5 CII 1493.52 1535.10 2.01 0 2.01 1. 95 0 1. 95 
281 3 09/01/84 38 288 2 5 CH 1371.60 1452.14 3.65 0 3.65 3.44 0 3.44 
282 3 09/01/84 51 289 2 5 CH 1463.04 1455.76 3.42 0 3.42 3.43 0 3.43 
283 3 09/01/84 121 291 2 5 CH 1432.56 1484.44 1.40 0 1. 40 1.35 0 1. 35 
2811 3 09/01/84 134 292 2 5 CH 1463.04 1506.41 1. 37 0 1. 37 1. 33 0 1. 33 
285 3 09/01/84 238 296 2 5 CH 1341.12 1461L 75 0.75 0 0.15 0.68 0 0.68 
286 3 09/01/84 252 297 2 5 CH 1371.60 1339.38 2.19 0 2.19 2.24 0 2.24 
281 3 09/01/84 305 298 2 5 CII 1310.64 1392.79 1. 53 0 1. 53 1.44 0 1. 44 
288 3 09/01/811 318 299 2 5 CH 1432.56 1440.64 1.40 0 1.110 1. 39 0 1. 39 
289 3 09/01/84 332 300 2 5 CH 1341.12 1429.06 1.49 0 1. 49 1.40 0 1. 40 
290 3 09/01/84 345 301 2 5 CH 1463.04 1336.45 3.42 0 3.42 3.74 0 3.74 
291 3 09/01/84 410 303 2 5 CH 1341.12 1464.70 2.98 0 2.98 2.73 0 2.73 
292 3 09/01/811 423 304 2 5 CII 13111.12 1458.02 3.73 0 3.73 3.43 0 3.43 
293 3 09/12/84 2232 251 3 5 CH 1280.16 1119.08 0.78 0 0.78 0.89 0 0.89 
294 3 09/12/81, 2300 253 3 5 CH 1280.16 1265.97 1.56 0 1.56 1.58 0 1.58 
295 3 09/12/84 2312 254 3 5 Cli 1280.16 1598.65 0.78 0 0.78 0.63 0 0.63 
296 3 09/12/84 2351 257 3 5 CH 1341.12 979.77 0.15 0 0.75 1. 02 0 1. 02 
297 3 09/13/811 101 263 3 5 CH 1341.12 11128.18 0.75 0 0.75 0.70 0 0.70 
298 3 09/13/84 346 274 3 5 CH 1554.48 1194.40 3.86 0 3.86 5.02 0 5.02 
299 3 09/13/84 1120 275 3 5 Cli 1158.24 1285.05 0.86 0 0.86 0.78 0 0.78 
300 3 09/13/84 446 397 3 5 Cli 1158.24 1489.93 1. 73 0 1. 73 1. 34 0 1. 34 
301 3 09/13/84 551 401 3 5 CH 1127.76 1175.25 1.77 0 1.77 1. 70 0 1. 70 
302 3 09/13/811 2000 1103 3 5 CH 1066.80 1169.45 0.94 0 0.911 0.86 0 0.86 
303 3 09/13/84 2022 404 3 5 Cli 13/'1.12 1256.01 0.75 0 0.75 0.80 0 0.80 
304 3 09/13/84 2036 405 3 5 CH 1249.68 1240.61 1.60 0 1. 60 1. 61 0 1.61 
305 3 09/13/84 2117 408 3 5 Cli 1249.68 1200.26 1.60 0 1. 60 1.67 0 1. 67 
306 3 09/13/84 2221 413 3 5 CH 1158.24 1225.34 0.86 0 0.86 0.82 0 0.82 
307 3 09/13/84 2234 414 3 5 CH 1097.28 1383.20 0.91 0 0.91 0.72 0 0.72 
308 3 09/13/84 2257 416 3 5 Cli 1249.68 1155.69 0.80 0 0.80 0.87 0 0.87 
309 3 09/13/84 23311 418 3 5 Cli 1188.72 1358.39 1.68 0 1. 68 1.47 0 1. 47 
310 3 09/13/84 2351 1119 3 5 CH 1188.72 1374.13 0.84 0 0.811 0.73 0 0.73 
311 3 09/14/84 8 420 3 5 CH 1158.24 1306.72 0.86 0 0.86 0.77 0 0.77 
312 3 09/14/84 22 '121 3 5 CH 1158.24 777.68 0.86 0 0.86 1.29 0 1. 29 
313 3 09/14/84 49 '123 3 5 Cli 13111.12 1265.83 0.75 0 0.75 0.79 0 0.79 
314 3 09/14/84 111 425 3 5 CH 1249.68 1407.87 0.80 0 0.80 0.71 0 0.71 
315 3 09/111/811 309 435 3 5 CIl 1432.56 1275.211 0.70 0 0.70 0.78 0 0.78 
316 3 09/15/811 20011 460 3 5 IP 975.36 1078.26 2.05 0 2.05 1.85 0 1.85 
317 3 09/15/84 2048 1162 3 5 CIl 1005.84 1181 .04 0.99 0 0.99 0.85 0 0.85 
318 3 09/15/84 2316 468 3 5 CIl 1249.68 1280.55 0.80 0 0.80 0.78 0 0.78 
319 3 09/21,/81, 2028 604 4 5 Cli 1188.72 1484.85 0.811 0 0.811 0.67 0 0.67 
320 3 09/24/84 2115 607 4 5 CIl 1310.64 1414.62 1. 53 0 1. 53 1.ln 0 1.41 
321 3 09/24/84 2138 608 II 5 CII 1645.92 1458.99 2.113 0 2.43 2.74 0 2.74 
322 3 09/24/811 2235 611 4 5 CH 1127.76 1340.39 0.89 0 0.89 0.75 0 0.75 
323 3 09/24/84 2309 612 4 5 CIl 1249.68 1304.00 0.80 0 0.80 0.77 0 0.77 
3211 3 09/24/84 2328 613 II 5 CH 1127.76 13611.06 2.66 0 2.66 2.20 0 2.20 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 7 
FISH CATCH AND DENSITY DATA FOR THE 3 METER BEAM TRAWL, 

USE CODE 1 SAHPLES. 
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325 3 09/24/84 23
'
15 614 4 5.0 CIf 1341.12 1415.17 1. 49 0.00 1. 49 1. 41 0.00 1. 41 

326 3 09/25/81, 4 615 4 5.0 CH 1219.20 1394.05 1. 64 0.00 1.611 1. 43 0.00 1.113 
327 3 09/25/84 143 620 4 5.0 CH 1036.32 1342.04 1. 93 0.00 1. 93 1. 49 0.00 1. 49 
328 3 09/25/81, 1920 626 4 5.0 Cli 1158.24 12110.23 0.86 0.00 0.86 0.81 0.00 0.81 
329 3 09/25/8

'
1 2222 635 4 5.0 CII 1127.76 1214.37 0.89 0.00 0.89 0.82 0.00 0.82 

330 3 09/26/84 2240 659 4 5.0 CH 1066.80 1422.94 0.9!I 0.00 0.91, 0.70 0.00 0.70 
331 3 09/29/84 2015 603 I, 5.0 CIf 1066.80 1387.72 0.94 0.00 0.94 0.72 0.00 0.72 
332 4 08/16/84 2334 36 1 5.2 CII 1432.56 1248.29 0.70 0.00 0.70 0.80 0.00 0.80 
333 II 08/18/84 2113 74 1 5.5 CIf 975.36 1162.64 1.03 0.00 1.03 0.86 0.00 0.86 
3311 4 08/19/84 321 92 1 5.5 CH 1127.76 1239.09 0.89 0.00 0.89 0.81 0.00 0.81 
335 4 08/30/84 2315 145 2 5.0 CIf 1341.12 14113.33 0.75 0.00 0.75 0.69 0.00 0.69 
336 4 08/31/84 137 156 2 5.0 CIf 1341.12 1423.94 0.75 0.00 0.75 0.70 0.00 0.70 
337 4 08/31/811 301 159 2 5.0 CIl 1341.12 11126.04 0.75 0.00 0.75 0.70 0.00 0.70 
338 4 08/31/84 2059 277 2 5.0 TZ 1310,64 1498.47 1.53 0.00 1. 53 1. 33 0.00 1. 33 
339 11 08/31/84 2357 285 2 5.0 CIf 1524.00 1581.65 1. 31 0.00 1. 31 1.26 0.00 1.26 
3110 4 09/01/84 252 297 2 5.0 CIf 1371,60 1339.38 0.73 0.00 0.73 0.75 0.00 0.75 
341 4 09/01/84 305 298 2 5.0 CII 1310,64 1392.79 0,76 0.00 0.76 0.72 0.00 0.72 
342 4 09/13/84 306 271 3 5.0 CIf 1493,52 1236.79 0.67 0.00 0.67 0.81 0.00 0.81 
343 4 09/13/81, 551 401 3 5.0 CIf 1127.76 1175.25 0.89 0.00 0.89 0.85 0.00 0.85 
31111 4 09/13/84 2246 415 3 5.0 CIf 1249.68 1345.92 0.80 0.00 0.80 0.74 0.00 0.74 
3115 4 09/13/84 2351 419 3 5.0 CIf 1188.72 1374.13 0.84 0.00 0.84 0.73 0.00 0.73 
3116 4 09/14/8

'
4 8 '120 3 5.0 CIf 1158.24 1306.72 0.86 0.00 0.86 0.77 0.00 0.77 

3117 4 09/14/84 147 428 3 5.0 CIf 1341.12 1338.35 0.75 0.00 0.75 0.75 0.00 0.75 
3118 4 09/15/811 2147 '163 3 5.0 CIf 1219.20 1357.19 0.82 0.00 0.82 0.74 0.00 0.74 
3119 4 09/211/8112115 607 4 5.0 CH 1310.64 1414.62 0.76 0.00 0.76 0.71 0.00 0.71 
350 4 09/24/811 2153 609 4 5.0 CH 1371.60 1332.00 2.19 0.00 2.19 2.25 0.00 2.25 
351 4 09/25/81, 143 620 4 5.0 CIf 1036.32 1342.04 1. 93 0.00 1. 93 1. 49 0.00 1. 49 
352 II 09/25/84 204 621 4 5.0 CH 1219.20 1348.78 0.82 0.00 0.82 0.74 0.00 0.74 
353 II 09/25/84 1952 628 4 5.0 CIf 1219.20 1301.32 0.82 0.00 0.82 0.77 0.00 0.77 
354 4 09/25/81~ 2157 634 4 5.0 eli 1249.68 1242.30 0.80 0.00 0.80 0.80 0.00 0.80 
355 II 09/25/84 2237 636 4 5.0 CH 1127.76 1264.38 0.89 0.00 0.89 0.79 0.00 0.79 
356 4 09/25/84 2306 638 4 5.0 elf 11193.52 1397.69 0.67 0.00 0.67 0.72 0.00 0.72 
357 4 09/25/811 2325 639 4 5.0 Cli 1005.84 1322.57 0.99 0.00 0.99 0.76 0.00 0.76 
358 II 09/26/84 54 644 4 5.0 CIf 1127.76 1354.49 0.89 0.00 0.89 0.74 0.00 0.74 
359 4 09/26/84 147 647 4 5.0 Cli 1402.08 1292.65 0.71 0.00 0.71 0.77 0.00 0.77 
360 I, 09/26/84 304 651 4 5.0 eli 975.36 1143.79 1.03 0.00 1. 03 0.87 0.00 0.87 
361 4 09/26/84 342 653 4 5.0 CIf 1097.28 1000.84 0.91 0.00 0.91 1.00 0.00 1.00 
362 4 09/26/8', 2324 662 4 5.0 eli 1158.24 1313.01 0.86 0.00 0.86 0.76 0.00 0.76 
363 6 08/16/84 2312 35 1 5.2 eli 12119.68 1216.21 0.00 0.80 0.80 0.00 0.82 0.82 
3611 6 08/31/84 301 159 2 5.0 eli 1341.12 1426.04 0.00 1.49 1. 49 0.00 1. 40 1. 40 
365 6 09/01/84 149 293 2 5.0 Cli 1463.04 1416.110 0.00 0.68 0.68 0.00 0.71 0.71 
366 6 09/13/84 2210 412 3 5.0 eli 1158.24 1183.09 0.00 0.86 0.86 0.00 0.85 0.85 
367 6 09/25/811 201'1 631 4 5.0 CH 1097.28 1229.71 0.00 1.82 1.82 n.OO 1.63 1.63 
368 6 09/25/84 2306 638 4 5.0 CIf 1493.52 1397.69 0.00 0.67 0.67 0.00 0.72 0.72 
369 6 09/26/81, 2118 650 II 5.0 CIl 1036.32 1134.57 0.00 0.96 0.96 0.00 0.88 0.88 
370 6 09/27/84 2111 555 4 5.0 elf 1402.08 1452.86 0.00 2.14 2.14 0.00 2.06 2.06 
371 7 09/01/84 121 291 2 5.0 Cli 1432.56 1484.44 0.00 0.70 0.70 0.00 0.67 0.67 
372 7 09/01/84 252 297 2 5.0 eH 1371.60 1339.38 0.00 0.73 0.73 0.00 0.75 0.75 
373 7 09/27/84 2055 5511 4 5.0 Cli 1463.04 1642.20 0.00 0.68 0.68 0.00 0.61 0.61 
371, 9 09/26/84 1120 655 4 5.0 CH 1371.60 992.58 0.00 0.73 0.73 0.00 1. 01 1. 01 
375 10 08/16/84 2149 31 1 5.2 eli 1249.68 1275.21 0.00 1. 60 1.60 0.00 1. 57 1. 57 
376 10 08/16/84 221 1, 32 1 5.2 CIf 1280.16 1074.20 0.00 0.78 0.78 0.00 0.93 0.93 
377 10 08/16/811 2251 34 1 5.0 eH 1158.24 1078.37 0.00 4.32 4.32 0.00 4.64 4.64 
378 10 08/16/84 2312 35 1 5.2 CIf 1249.68 1216.21 0.00 3.20 3.20 0.00 3.29 3.29 



AUGUST - SEPTEMBER 19811 GEAR COMPARISON STUDY (TASK CODE 01) 8 
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379 10 08/17/8 Il 135 112 1 5.5 CH 1615.44 1320.52 0 1.86 1. 86 0 2.27 2.27 
380 10 08/17/8 Il 226 44 1 5.5 CH 1645.92 1361.47 0 0.61 0.61 0 0.73 0.73 
381 10 08/17/84 248 115 1 5.5 CH 1645.92 1307.61 0 1. 22 1. 22 0 1. 53 1. 53 
382 10 08/17/84 316 46 1 5.5 CH 1615.44 1339.54 0 0.62 0.62 0 0.75 0.75 
383 10 08/17/8 Il 334 47 1 5.5 CH 1097.28 1228.28 0 2.73 2.73 0 2.44 2.114 
384 10 08/17/84 2131 51 1 5.5 CH 1249.68 1249.45 0 1.60 1.60 0 1. 60 1. 60 
385 10 08/17/84 2210 53 1 5.5 C/I 1158.24 1268.06 0 0.86 0.86 0 0.79 0.79 
386 10 08/17/84 2229 54 1 5.5 CH 1066.80 1168.81 0 0.94 0.94 0 0.86 0.86 
387 10 08/17/84 2312 55 1 5.5 CH 121'9.68 1221.42 0 0.80 0.80 0 0.82 0.82 
388 10 08/18/84 15 57 1 5.5 CH 1310.64 1139.21 0 0.76 0.76 0 0.88 0.88 
389 10 08/18/84 152 62 1 5.5 I P 1036.32 1201.08 0 0.96 0.96 0 0.83 0.83 
390 10 08/18/81• 305 66 1 5.5 J P 975.36 1030.14 0 1.03 1.03 0 0.97 0.97 
391 10 08/18/84 323 67 1 5.5 CH 1005.84 1205.81 0 0.99 0.99 0 0.83 0.83 
392 10 08/18/81, 2053 73 1 5.5 CH 1158.24 1158.11 0 1.73 1. 73 0 1.73 1. 73 
393 10 08/18/84 2113 74 1 5.5 CH 975.36 1162.64 0 1.03 1.03 0 0.86 0.86 
394 10 08/18/84 2133 75 1 5.5 CH 1036.32 1082.70 0 0.96 0.96 0 0.92 0.92 
395 10 08/18/84 2150 76 1 5.5 CH 1158.24 1253.31 0 1. 73 1. 73 0 1.60 1. 60 
396 10 08/18/84 2207 77 1 5.5 CH 1097.28 1300.28 0 2.73 2.73 0 2.31 2.31 
397 10 08/18/84 2325 80 1 5.5 CH 1310.64 1291.45 0 7.63 7.63 0 7.74 7.74 
398 10 08/19/81, 17 83 1 5.5 CH 1249.68 1257.11 0 0.80 0.80 0 0.80 0.80 
399 10 08/19/84 33 84 1 5.5 CH 1127.76 1008.48 0 2.66 2.66 0 2.97 2.97 
1,00 10 08/19/84 53 85 1 5.5 CH 1127.76 1142.99 0 5.32 5.32 0 5.25 5.25 
1101 10 08/19/811 115 86 1 5.5 CH 1127.76 1210.19 0 3.55 3.55 0 3.31 3.31 
1102 10 08/19/84 136 87 1 5.5 CH 1127.76 1150.29 0 2.66 2.66 0 2.61 2.61 
1,03 10 08/19/84 216 89 1 5.5 Cft 1127.76 1222.35 0 2.66 2.66 0 2.45 2.45 
1104 10 08/19/84 235 90 1 5.5 Cft 1066.80 1122.81 0 3.75 3.75 0 3.56 3.56 
1105 10 08/19/84 301 91 1 5.5 CH 1066.80 998.28 0 1. 87 1. 87 0 2.00 2.00 
1,06 10 08/19/811 321 92 1 5.5 CII 1127.76 1239.09 0 1.77 1.77 0 1. 61 1.61 
1,07 10 08/29/84 141 95 2 5.0 Cli 1158.24 1371.31 0 0.86 0.86 0 0.73 0.73 
1,08 10 08/31/84 328 161 2 5.0 CH 11.93.52 1497.99 0 0.67 0.67 0 0.67 0.67 
lill9 10 08/31/84 22011 281 2 5.0 CII 1432.56 1367.17 0 2.09 2.09 0 2.19 2.19 
'ilO 10 08/31/84 2259 283 2 5.0 CH 1554.48 1538.17 0 1.29 1. 29 0. 1. 30 1. 30 
1,11 10 09/01/84 51 289 2 5.0 Cli 1463.04 1455.76 0 2.73 2.73 0 2.75 2.75 
1112 10 09/01/81, 106 290 2 5.0 CH 1524.00 1559.75 0 1. 97 1.97 0 1. 92 1. 92 
1113 10 09/01/84 121 291 2 5.0 CH 1432.56 11184.44 0 0.70 0.70 0 0.67 0.67 
11111 10 09/01/84 134 292 2 5.0 CII 1463.04 1506.41 0 3.42 3.42 0 3.32 3.32 
1115 10 09/01/84 238 296 2 5.0 CH 1341.12 1464.75 0 0.75 0.75 0 0.68 0.68 
416 10 09/01/84 252 297 2 5.0 CH 1371.60 1339.38 0 1.ll6 1.46 0 1.119 1.49 
1117 10 09/01/84 318 299 2 5.0 Cli 11132.56 1440.611 0 3.49 3.119 0 3.47 3.47 
lil8 10 09/01/84 332 300 2 5.0 CH 1341.12 1429.06 0 1.49 1. 49 0 1.40 1. 40 
1119 10 09/01/84 345 301 2 5.0 CH 1463.04 1336.45 0 0.68 0.68 0 0.75 0.75 
1120 10 09/01/84 410 303 2 5.0 Cli 13111.12 1464.70 0 1.49 1. 49 0 1. 37 1.37 
1121 10 09/01/811 1,23 3011 2 5.0 Cit 1341.12 11158.02 0 3.73 3.73 0 3.43 3.43 
1122 10 09/01/84 436 305 2 5.0 CH 1341.12 1403.22 0 2.24 2.24 0 2.14 2.14 
1123 10 09/12/84 2300 253 3 5.0 CII 1280.16 1265.97 0 0.78 0.78 0 0.79 0.79 
4211 10 09/13/84 158 266 3 5.0 CH 1493.52 1448.49 0 0.67 0.67 0 0.69 0.69 
1125 10 09/13/84 2102 407 3 5.0 CH 1097.28 1293.02 0 0.91 0.91 0 0.77 0.77 
,,26 10 09/13/84 21115 410 3 5.0 CH 1280.16 1261.74 0 0.78 0.78 0 0.79 0.79 
1127 10 09/14/811 247 433 3 5.0 Cit 1402.08 1670.21 0 0.71 0.71 0 0.60 0.60 
1128 10 09/15/84 2331 501 3 5.0 CH 1219.20 1277. 113 0 0.82 0.82 0 0.78 0.78 
1129 10 09/24/84 2100 606 4 5.0 CH 975.36 1490.56 0 1. 03 1.03 0 0.67 0.67 
1130 10 09/24/811 2115 607 4 5.0 CH 1310.64 1414.62 0 0.76 0.76 0 0.71 0.71 
1131 10 09/24/84 2153 609 4 5.0 Cli 1371.60 1332.00 0 1.46 1.116 0 1. 50 1.50 
432 10 09/24/84 2235 611 4 5.0 Cit 1127.76 1340.39 0 0.89 0.89 0 0.75 0.75 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 9 
FISH CATCH AND DENSITY DATA FOR THE 3 METER BFAM TRAWL. 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TOW_AREA VOLUME AD_JOY AD_YR_.OL AD __ TOTAL VD._YOY VD_YR_OL VD_TOTAL 

433 10 09/24/84 2309 612 4 5.0 CH 1249.68 1304.00 () 0.80 0.80 0 o.n 0.77 
1134 10 09/25/8 It 4 615 4 5.0 CH 1219.20 1391L05 0 1 .61t 1.61t 0 1. 43 1 .113 
'135 10 09(25(81( 47 617 4 5.0 CII 1127.76 1530.12 0 0.89 0.89 0 0.65 0.65 
436 10 09/25/84 143 620 LI 5.0 CH 1036.32 1342.04 0 0.96 0.96 0 0.75 0.75 
1137 10 09/25(84 1952 628 4 5.0 CH 1219.20 1301.32 0 0.82 0.82 0 0.77 0.77 
1138 10 09/25/84 2041 631 4 5.0 CH 1097.28 1229.71 0 0.91 0.91 0 0.81 0.81 
1139 10 09/25/84 231t3 640 4 5.0 Cli 1371.60 1386.89 0 0.73 0.73 0 0.72 0.72 
11 110 10 09/26/84 1 641 4 5.0 CH 1097.28 1339.22 0 0.91 0.91 0 0.75 0.75 
'1111 10 09/26/84 16 6/12 II 5.0 CH 1066.80 1209.14 0 1. 87 1. 87 0 1.65 1. 65 
lIli2 10 09/26/811 5lj 644 4 5.0 CH 1127.76 1354.49 0 0.89 0.89 0 0.74 0.74 
11 113 10 09/26/84 1/17 647 I( 5.0 CH 1402.08 1292.65 0 0.71 0.71 0 0.77 0.77 
4/14 10 09/26/811 3112 653 4 5.0 CH 1097.28 1000.84 0 0.91 0.91 0 1 .00 1.00 
1145 10 09/26/84 402 654 4 5.0 CH 1584.96 1210.17 0 1.26 1.26 0 1. 65 1. 65 
1,116 10 09/26/84 ItliO 656 4 5.0 Cli 1066.80 1232.94 0 1.87 1. 87 0 1.62 1. 62 
4117 10 09/26/84 456 657 4 5.0 CH 1097.28 1306.41 0 1.82 1. 82 0 1.53 1. 53 
IIIt8 10 09(26/8 It 2223 658 4 5.0 CH 1645.92 1282.06 0 0.61 0.61 0 0.78 0.78 
1,119 10 09/26/84 2240 659 4 5.0 CH 1066.80 1422.94 0 0.94 0.94 0 0.70 0.70 
1150 10 09/26/84 2253 660 4 5.0 CH 1188.72 1407.46 0 1.68 1. 68 0 1.42 1.42 
451 10 09/26/84 2324 662 4 5.0 CH 1158.24 1313.01 0 4.32 4.32 0 3.81 3.81 
1152 10 09/26/84 2340 663 4 5.0 CH 1188.72 1276.83 0 2.52 2.52 0 2.35 2.35 
1153 10 09/27/84 20111 553 4 5.0 CH 1554.48 1503.50 0 0.64 0.64 0 0.67 0.67 
454 10 09/27/84 2111 555 4 5.0 CH 1402.08 1452.86 0 0.71 0.71 0 0.69 0.69 
1155 13 08/16/81( 2149 31 1 5.2 CH 1249.68 1275.21 0 4.80 4.80 0 4.71 4.71 
456 13 08/16/84 2214 32 1 5.2 CH 1280.16 1074.20 0 14.84 14.811 0 17.69 17.69 
1157 13 08/16/84 2251 31, 1 5.0 CH 1158.24 1078.37 0 26.76 26.76 0 28.75 28.75 
1158 13 08/16/84 2312 35 1 5.2 CH 1249.68 1216.21 0 24.81 24.81 0 25.49 25.49 
'159 13 08/16/811 2334 36 1 5.2 CH 11132.56 1248.29 0 3.49 3. 119 0 11.01 4.01 
1160 13 08/16/84 2352 37 1 5.2 Cli 1432.56 1258.37 0 5.58 5.58 0 6.36 6.36 
1161 13 08/17 /811 35 39 1 5.2 CH 1584.96 1305.97 0 2.52 2.52 0 3.06 3.06 
1162 13 08/17/84 51 110 1 5.7 CH 11163.04 1227.16 0 12.99 12.99 0 15.48 15.48 
1163 13 08/17 /84 112 41 1 5.8 CH 1584.96 1401.80 0 12.62 12.62 0 14.27 1 I\. 27 
11611 13 08/17/84 135 42 1 5.5 Cli 1615. 114 1320.52 0 45.19 45.19 0 55.28 55.28 
1165 13 08/17/84 201 ',3 1 5.5 Cli 1645.92 1339.06 0 12.15 12.15 0 14.94 14.94 
1,66 13 08/17/811 226 44 1 5.5 CH 1645.92 1361.47 0 18.83 18.83 0 22.77 22.77 
467 13 08/17/84 248 45 1 5.5 CH 1645.92 1307.61 0 27.34 27.34 0 34.41 34.41 
/168 13 08/17/811 316 46 1 5.5 CH 1615.44 1339.54 0 19.81 19.81 0 23.89 23.89 
469 13 08/17/84 334 117 1 5.5 CH 1097.28 1228.28 0 10.02 10.02 0 8.96 8.96 
/170 13 08/17/84 407 48 1 5.5 CH 1371.60 1212.48 0 15.31 15.31 0 17.32 17.32 
1171 13 08/17/84 428 49 1 5.5 CH 1371.60 1158.66 0 8.02 8.02 0 9.49 9.49 
1172 13 08/17/84 4117 50 1 5.5 CU 1249.68 1244.18 0 16.80 16.80 0 16.B8 16.88 
LI73 13 08/17 /811 2131 51 1 5.5 CH 1249.68 12119.45 0 16.00 16.00 0 16.01 16.01 
1174 13 08/17/B4 2210 53 1 5.5 Cli 115B.24 1268.06 0 15.54 15.54 0 14.19 14.19 
1175 13 08/17/81! 2229 54 1 5.5 CH 1066.80 1168.81 0 25.31 25.31 0 23.10 23.10 
1176 13 08/17/84 2312 55 1 5.5 CH 1249.68 1221.42 0 13.60 13.60 0 13.92 13.92 
1177 13 08/18/811 15 57 1 5.5 Cli 1310.64 1139.21 0 22.13 22.13 0 25.46 25.46 
1178 13 08/18/811 38 58 1 5.5 Cli 1432.56 1300.12 0 12.56 12.56 0 13.B4 13.84 
1179 13 08/18/8 It 114 60 1 5.5 CII 1097.28 1134. 77 0 11.85 11.85 0 11.46 11.46 
,,80 13 08/18/84 132 61 1 5.5 CH 1158.211 1098.80 0 7.77 7.77 0 8.19 8.19 
481 13 08/18/84 152 62 1 5.5 IP 1036.32 1201.08 0 12.54 12.54 0 10.82 10.82 
1182 13 08/18/811 210 63 1 5.5 IP 1158.24 1151.17 0 14.68 111.68 0 14.77 14.77 
1183 13 08/18/84 229 64 1 5.5 IP 975.36 1070.49 0 7.18 7.18 0 6.54 6.54 
'1811 13 08/18/84 247 65 1 5.5 IP 1036.32 1186.59 0 10.61 10.61 0 9.27 9.27 
',85 13 OB/18/84 305 66 1 5.5 IP 975.36 1030.14 0 9.23 9.23 0 8.74 8.74 
1186 13 08/18/84 323 67 1 5.5 Cli 1005.84 1205.81 0 15.91 15.91 0 13.27 13.27 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 10 
FISH CATCH AND DENSITY DATA FOR THE 3 METER BEAM TRAWL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TOW_AREA VOLUt4E AD_YOY AD_YR_OL AD_TOTAL VD_YOY VD_YR __ OL VD_TOTAL 

1187 13 08/18/84 412 69 1 5.5 CH 1219.20 1223.75 0 13.94 13.94 0 13.89 13.89 
488 13 08/18/84 435 70 1 5.5 CH 1188.72 1173.02 0 10.94 10.94 0 11.08 11.08 
1189 13 08/18/81, 454 71 1 5.0 IP 1188.72 1236.01 0 6.73 6.73 0 6.47 6.47 
'190 13 08/18/84 2113 74 1 5.5 CH 975.36 1162.64 0 11.28 11.28 0 9.46 9.46 
1191 13 08/18/811 2133 75 1 5.5 CH 1036.32 1082.70 0 14.117 14.47 0 13.85 13.85 
492 13 08/18/811 2150 76 1 5.5 Cli 1158.24 1253.31 0 12.09 12.09 0 11.17 11.17 
1193 13 08/18/84 2207 77 1 5.5 Cli 1097.28 1300.28 0 10.94 10.94 0 9.23 9.23 
1194 13 08/18/84 2307 79 1 5.5 CH 1158.24 1159.90 0 15.54 15.54 0 15.52 15.52 
'195 13 08/18/84 2325 80 1 5.5 Cli 1310.611 1291.115 0 0.76 0.76 0 0.77 0.77 
496 13 08/18/84 2342 81 1 5.5 CH 1371.60 1241. 79 0 5.10 5.10 0 5.64 5.64 
1197 13 08/19/84 17 83 1 5.5 CII 1249.68 1257.11 0 9.60 9.60 0 9.55 9.55 
498 13 08/19/84 33 811 1 5.5 CII 1127. 76 1008.48 0 18.62 18.62 0 20.82 20.82 
499 13 08/19/84 53 85 1 5.5 CH 1127.76 1142.99 0 13.30 13.30 0 13.12 13.12 
500 13 08/19/84 115 86 1 5.5 CH 1127.76 1210.19 0 17.73 17.73 0 16.53 16.53 
501 13 08/19/84 136 87 1 5.5 CII 1127.76 1150.29 0 12.41 12.41 0 12.17 12.17 
502 13 08/19/84 156 88 1 5.5 CH 1066.80 1006.35 0 5.62 5.62 0 5.96 5.96 
503 13 08/19/84 216 89 1 5.5 Cli 1127.76 1222.35 0 13.30 13.30 Q 12.27 12.27 
504 13 08/19/811 235 90 1 5.5 CII 1066.80 1122.81 0 17 .81 17 .81 0 16.92 16.92 
505 13 08/19/84 301 91 1 5.5 CH 1066.80 998.28 0 18.75 18.75 0 20.03 20.03 
506 13 08/19/84 321 92 1 5.5 Cit 1127.76 1239.09 0 19.51 19.51 0 17.75 17.75 
507 13 08/19/84 2400 82 1 5.5 Cit 1249.68 1183.58 0 13.60 13.60 0 14.36 14.36 
508 13 08/29/84 106 93 2 5.0 CII 1280.16 1338.81 0 1. 56 1.56 0 1. 49 1. 49 
509 13 08/29/84 121 94 2 5.0 Cli 762.00 1297.23 0 2.62 2.62 0 1. 54 1. 54 
510 13 08/29/84 141 95 2 5.0 CII 1158.24 1371.31 0 6.04 6.011 0 5.10 5.10 
511 13 08/29/84 158 96 2 5.0 Cli 1524.00 1578.74 0 2.62 2.62 0 2.53 2.53 
512 13 08/29/84 255 99 2 5.0 CII 1737.36 1494.88 0 0.58 0.58 0 0.67 0.67 
513 13 08/29/84 322 100 2 5.0 CII 13111.12 1538.44 0 4.117 4.47 0 3.90 3.90 
5111 13 08/29/84 338 133 2 5.0 CII 1554.48 1546.17 0 1. 29 1. 29 0 1.29 1. 29 
515 13 08/29/811 352 1311 2 5.0 CIl 1097.28 11160.94 0 6.38 6.38 0 1 •. 79 4.79 
516 13 08/29/84 412 135 2 5.0 CH 1554.48 1401. 89 0 4.50 4.50 0 4.99 4.99 
517 13 08/29/84 433 136 2 5.0 CH 1280.16 1366.96 0 II. 69 4.69 0 4.39 4.39 
518 13 08/29/811 1153 137 2 5.0 CH 15211.00 1421. 53 0 2.62 2.62 0 2.81 2.81 
519 13 08/30/84 2129 139 2 5.0 Cli 1493.52 1411.24 0 7.37 7.37 0 7.79 7.79 
520 13 08/30/811 2144 140 2 5.0 CH 1584.96 1493.06 0 3.15 3.15 0 3.35 3.35 
521 13 08/30/84 2158 141 2 5.0 CII 1463.04 1412.39 0 2.05 2.05 0 2.12 2.12 
522 13 08/30/811 2211 1112 2 5.0 CH 1402.08 11195.95 0 7.13 7.13 0 6.68 6.68 
523 13 08/30/811 2301 144 2 5.0 CH 1341 . 12 1458.84 0 4.47 4.47 0 4.11 4.11 
524 13 08/30/84 2315 145 2 5.0 Cli 1341.12 1443.33 0 2.98 2.98 0 2.77 2.77 
525 13 08/30/811 2328 146 2 5.0 CH 11102.08 1430.09 0 2.14 2.111 0 2.10 2.10 
526 13 08/30/811 2341 1117 2 5.0 Cli 1493.52 1489.20 0 1. 34 1.34 0 1.34 1. 34 
527 13 08/30/811 2353 148 2 5.0 CH 1554.48 646.71 0 0.64 0.64 0 1. 55 1. 55 
528 13 08/31/84 4 149 2 5.0 Cli 1310.64 1375.88 0 0.76 0.76 0 0.73 0.73 
529 13 08/31/84 18 150 2 5.0 CII 1310.64 1492.32 0 9.16 9.16 0 8.04 8.04 
530 13 08/31/811 34 151 2 5.0 Cli 1341.12 1514.69 0 1. 49 1. 49 0 1.32 1. 32 
531 13 08/31/84 45 152 2 5.0 CII 1463.04 1518.46 0 1. 37 1.3"1 0 1. 32 1. 32 
532 13 08/31/84 112 154 2 5.0 CH 11102.08 1531.59 0 0.71 0.71 0 0.65 0.65 
533 13 08/31/8

'
1 124 155 2 5.0 CII 11132.56 1467.94 0 0.70 0.70 0 0.68 0.68 

5311 13 08/31/84 206 157 2 5.0 eli 1432.56 1493.46 0 3.49 3.49 0 3.35 3.35 
535 13 08/31/84 244 158 2 5.0 CII 1310.64 1449.80 0 2.29 2.29 0 2.07 2.07 
536 13 08/31/84 301 159 2 5.0 CH 1341 . 12 1426.04 0 4.117 4.47 0 4.21 4.21 
537 13 08/31/84 316 160 2 5.0 CH 1402.08 1518.81 0 1. 43 1. 43 0 1. 32 1. 32 
538 13 08/31/84 328 161 2 5.0 CH 1493.52 1497.99 0 0.67 0.61 0 0.67 0.67 
539 13 08/31/84 342 162 2 5.1 CH 1676.40 1496.40 0 0.60 0.60 0 0.67 0.67 
5110 13 08/31/811 3511 163 2 5.0 CH 11163.04 1521.23 0 1. 37 1.37 0 1. 31 1. 31 
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541 13 08/31/84 406 164 2 5.0 Cli 1432.56 1508.19 0.00 0.70 0.70 0.00 0.66 0.66 
5112 13 08/31/811 522 168 2 5.0 CIl 13111.12 1450.83 0.00 1. 49 1.49 0.00 1.38 1. 38 
5

'
13 13 08/31/84 2038 276 2 5.0 CH 1127.76 1322.98 0.00 2.66 2.66 0.00 2.27 2.27 

5114 13 08/31/84 2059 277 2 5.0 TZ 1310.64 11198. 117 0.00 1. 53 1. 53 0.00 1.33 1.33 
545 13 08/31/84 2113 278 2 5.0 TZ 1463.04 1610.27 0.00 0.68 0.68 0.00 0.62 0.62 
5

'
16 13 08/31/84 2128 279 2 5.0 TZ 11132.56 1450.65 0.00 5.58 5.58 0.00 5.51 5.51 

5117 13 08/31/84 2142 280 2 5.0 TZ 1402.08 1377.93 0.00 2.85 2.85 0.00 2.90 2.90 
5118 13 08/31/84 22115 282 2 5.0 CH 1341.12 1512.78 0.00 1.49 1. 49 0.00 1.32 1. 32 
549 13 08/31/84 2259 283 2 5.0 GH 1554.48 1538.17 0.00 0.64 0.64 0.00 0.65 0.65 
550 13 08/31/84 2357 285 2 5.0 CH 1524.00 1581. 65 0.00 1. 97 1. 97 0.00 1. 90 1. 90 
551 13 09/01/84 10 286 2 5.0 GH 1432.56 1567.33 0.00 0.70 0.70 0.00 0.64 0.64 
552 13 09/01/84 23 287 2 5.0 GH 1493.52 1535.10 0.00 1. 34 1. 34 0.00 1. 30 1. 30 
553 13 09/01/84 51 289 2 5.0 CH 1463.04 1455.76 0.00 10.94 10.94 0.00 10.99 10.99 
554 13 09/01/84 106 290 2 5.0 CIl 1524.00 1559.75 0.00 6.56 6.56 0.00 6.41 6.41 
555 13 09/01/84 121 291 2 5.0 CH 11132.56 1484.44 0.00 6.28 6.28 0.00 6.06 6.06 
556 13 09/01/84 134 292 2 5.0 CH 1463.04 1506.41 0.00 6.15 6.15 0.00 5.97 5.97 
557 13 09/01/84 149 293 2 5.0 Gil 1463.04 1416.110 0.00 9.57 9.57 0.00 9.88 9.88 
558 13 09/01/84 225 295 2 5.0 GH 1371.60 1224.47 0.00 18.96 18.96 0.00 21.23 21. 23 
559 13 09/01/84 238 296 2 5.0 Gil 1341.12 1464.75 0.00 4.47 4.47 0.00 4.10 4.10 
560 13 09/01/84 252 297 2 5.0 GH 1371.60 1339.38 0.00 5.10 5.10 0.00 5.23 5.23 
561 13 09/01/84 305 298 2 5.0 GH 1310.64 1392.79 0.00 4.58 4.58 0.00 4.31 4.31 
562 13 09/01/84 318 299 2 5.0 GH 1432.56 1440.64 0.00 6.28 6.28 0.00 6.25 6.25 
563 13 09/01/84 332 300 2 5.0 GH 1341.12 1429.06 0.00 3.73 3.73 0.00 3.50 3.50 
564 13 09/01/84 345 301 2 5.0 GH 1463.04 1336.45 0.00 3.42 3. 112 0.00 3.71, 3.74 
565 13 09/01/84 410 303 2 5.0 GH 1341.12 1464.70 0.00 10.44 10.44 0.00 - 9.56 9.56 
566 13 09/01/84 423 301, 2 5.0 CH 1341.12 11'58.02 0.00 6.71 6.71 0.00 6.17 6.17 
567 13 09/01/84 436 305 2 5.0 GH 1341.12 1403.22 0.00 19.39 19.39 0.00 18.53 18.53 
568 13 09/12/84 2141 248 3 5.0 GH 1097.28 1206.87 0.00 1. 82 1.82 0.00 1. 66 1. 66 
569 13 09/12/81, 2209 249 3 5.0 CH 1310.64 1337.74 0.00 0.76 0.76 0.00 0.75 0.75 
570 13 09/12/811 2221 250 3 5.0 CII 1310.64 1438.27 0.00 0.76 0.76 0.00 0.70 0.70 
511 13 09/12/84 2232 251 3 5.0 Gil 1280.16 1119.08 0.00 0.78 0.78 0.00 0.89 0.89 
572 13 09/12/84 2246 252 3 5.0 Gil 1280.16 1374.68 0.00 0.78 0.78 0.00 0.73 0.73 
573 13 09/12/84 2300 253 3 5.0 GH 1280.16 1265.97 0.00 1. 56 1. 56 0.00 1.58 1. 58 
574 13 09/12/84 2323 255 3 5.0 CH 1280.16 1294.39 0.00 0.78 0.78 0.00 0.77 0.77 
575 13 09/12/811 2338 256 3 5.0 Gil 1310.64 1443.25 0.76 1.53 2.29 0.69 1. 39 2.08 
576 13 09/13/84 5 258 3 5.0 GH 12119.68 1255.40 0.00 1. 60 1.60 0.00 1.59 1. 59 
577 13 09/13/84 15 259 3 5.0 Gil 1188.72 1463.62 0.00 1.68 1. 68 0.00 1. 37 1. 37 
578 13 09/13/84 101 263 3 5.0 GH 1341.12 1428.18 0.00 2.98 2.98 0.00 2.80 2.80 
579 13 09/13/84 124 265 3 5.0 GH 1402.08 1358.52 0.00 2.14 2.14 0.00 2.21 2.21 
580 13 09/13/84 346 274 3 5.0 CH 1554.48 1194.40 0.00 8.36 8.36 0.00 10.88 10.88 
581 13 09/13/84 420 275 3 5.0 CH 1158.24 1285.05 0.00 3.45 3.45 0.00 3. 11 3.11 
582 13 09/13/84 4116 397 3 5.0 CH 1158.24 1/J89.93 0.00 6.04 6.04 0.00 4.70 4.70 
583 13 09/13/84 512 398 3 5.0 GH 1402.08 1357.84 0.00 1.43 1. 43 0.00 1. 47 1. 47 
584 13 09/13/84 525 399 3 5.0 CII 1249.68 1245.79 0.00 1.60 1.60 0.00 1. 61 1.61 
585 13 09/13/811 538 400 3 5.0 CH 1310.64 1307.20 0.00 0.76 0.76 0.00 0.76 0.76 
586 13 09/13/84 551 ,,01 3 5.0 CH 1127.76 1175.25 0.00 0.89 0.89 0.00 0.85 0.85 
587 13 09/13/84 604 1102 3 5.0 CH 1097.28 1178.86 0.00 0.91 0.91 0.00 0.85 0.85 
588 13 09/13/8112000 403 3 5.0 GH 1066.80 1169.45 0.00 17.81 17.81 0.00 16.25 16.25 
589 13 09/13/84 2022 1104 3 5.0 CH 13111.12 1256.01 0.75 16./J0 17.15 0.80 17.52 18.31 
590 13 09/13/84 2036 405 3 5.0 CIl 1249.68 12110.61 0.00 5.60 5.60 0.00 5.64 5.64 
591 13 09/13/84 2050 406 3 5.0 CH 1158.24 800.92 0.00 5.18 5.18 0.00 7.49 7.49 
592 13 09/13/811 2102 1107 3 5.0 CH 1097.28 1293.02 0_00 12.76 12.76 0.00 10.83 10.83 
593 13 09/13/84 2117 408 3 5.0 CH 1249.68 1200.26 0.00 12.00 12.00 0.00 12.50 12.50 
5911 13 09/13/811 2132 409 3 5.1 CH 1280.16 1321.54 0.00 3.12 3.12 0.00 3.03 3.03 
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595 13 09/13/811 2159 'Ill 3 5 Gil 1158.24 1184.86 0.00 11. 32 4.32 0.00 4.22 4.22 
596 13 09/13/84 2210 412 3 5 CH 1158.24 1183.09 0.86 12.09 12.95 0.85 11.83 12.68 
597 13 09/13/84 2221 413 3 5 CH 1158.24 1225.34 0.00 2.59 2.59 0.00 2.45 2.115 
598 13 09/13/84 2234 414 3 5 CH 1097.28 1383.20 0.00 2.73 2.73 0.00 2.17 2.17 
599 13 09/13/84 2257 416 3 5 CH 1249.68 1155.69 0.00 5.60 5.60 0.00 6.06 6.06 
600 13 09/13/84 2320 417 3 5 CH 1188.72 1344.42 0.00 3.36 3.36 0.00 2.98 2.98 
601 13 09/13/811 2334 418 3 5 CH 1188.72 1358.39 0.84 9.25 10.09 0.74 8.10 8.83 
602 13 09/13/84 2351 419 3 5 CH 1188.72 1374.13 0.00 12.62 12.62 0.00 10.92 10.92 
603 13 09/14/84 8 420 3 5 Cil 1158.24 1306.72 0.00 10.36 10.36 0.00 9.18 9.18 
6011 13 09/14/84 22 421 3 5 CH 1158.211 777.68 0.00 12.95 12.95 0.00 19.29 19.29 
605 13 09/111/84 119 '123 3 5 CIf 1341.12 1265.83 0.00 8.20 8.20 0.00 8.69 8.69 
606 13 09/1 11/84 134 427 3 5 CH 1188.72 1318.99 0.00 5.89 5.89 0.00 5.31 5.31 
607 13 09/14/84 147 '128 3 5 CIf 13111.12 1338.35 0.00 0.75 0.75 0.00 0.75 0.75 
608 13 09/1 11/84 247 1133 3 5 CII 1402.08 1670.21 0.00 0.71 0.71 0.00 0.60 0.60 
609 13 09/14/811 335 437 3 5 CH 1402.08 1359.73 0.00 0.71 0.71 0.00 0.74 0.74 
610 13 09/15/84 20011 460 3 5 IP 975.36 1078.26 0.00 4.10 4.10 0.00 3.71 3.71 
611 13 09/15/84 2024 1161 3 5 CH 944.88 1283.83 0.00 2.12 2.12 0.00 1. 56 1. 56 
612 13 09/15/84 2048 462 3 5 CH 1005.84 1181.04 0.00 0.99 0.99 0.00 0.85 0.85 
613 13 09/15/84 21117 1163 3 5 CIf 1219.20 1357.19 0.00 1. 64 1. 64 0.00 1.47 1.47 
614 13 09/15/81, 2231 465 3 5 CH 1188.72 1409.74 0.00 4.21 4.21 0.00 3.55 3.55 
615 13 09/15/811 2247 466 3 5 CH 11102.08 1337.57 2.14 0.00 2.14 2.24 0.00 2.24 
616 13 09/15/84 2316 468 3 5 CH 1249.68 1280.55 0.00 0.80 0.80 0.00 0.78 0.78 
617 13 09/24/84 2028 601, 4 5 CH 1188.72 1484.85 0.00 2.52 2.52 0.00 2.02 2.02 
618 13 09/24/84 20115 605 4 5 CH 1188.72 1512.64 0.00 0.84 0.84 0.00 0.66 0.66 
619 13 09/24/84 2100 606 4 5 CII 975.36 1490.56 0.00 3.08 3.08 0.00 2.01 2.01 
620 13 09/24/811 2115 607 II 5 CH 1310.64 1414.62 9.16 0.00 9.16 8.48 0.00 8.48 
621 13 09/211/84 2138 608 4 5 CIl 1645.92 1458.99 0.00 0.61 0.61 0.00 0.69 0.69 
622 13 09/211/81, 2153 609 4 5 CH 1371.60 1332.00 0.00 5.10 5.10 0.00 5.26 5.26 
623 13 09/24/84 2214 610 I, 5 CH 1219.20 1318.58 0.00 7.38 7.38 0.00 6.83 6.83 
621, 13 09/21,/811 2235 611 4 5 CII 1127.76 1340.39 0.00 3.55 3.55 0.00 2.98 2.98 
625 13 09/24/84 2309 612 4 5 Cli 12119.68 1304.00 0.00 6. 1,0 6.40 0.00 6.13 6. 13 
626 13 09/24/84 2328 613 'I 5 CII 1127.76 1364.06 0.00 10.64 10.64 0.00 8.80 8.80 
627 13 09/24/84 2345 614 4 5 CH 1341.12 1415.17 0.00 2.98 2.98 0.00 2.83 2.83 
628 13 09/25/84 I, 615 4 5 Cli 1219.20 1394.05 0.82 5.711 6.56 0.72 5.02 5.74 
629 13 09/25/84 29 616 4 5 Cil 1249.68 1593.82 0.00 4.00 4.00 0.00 3.14 3.14 
630 13 09/25/84 117 617 4 5 Cli 1127.76 1530.12 0.00 1.77 1.77 0.00 1. 31 1 . 31 
631 13 09/25/84 143 620 4 5 Cli 1036.32 1342.04 0.00 7.72 7.72 0.00 5.96 5.96 
632 13 09/25/84 204 621 4 5 CH 1219.20 1348.78 0.00 5.74 5.74 0.00 5.19 5.19 
633 13 09/25/811 256 623 4 5 CH 1158.24 1098.66 0.00 6.91 6.91 0.00 7.28 7.28 
634 13 09/25/84 1920 626 4 5 CH 1158.24 1240.23 0.00 2.59 2.59 0.00 2.42 2.42 
635 13 09/25/811 1937 627 I, 5 CH 1036.32 993. 118 0.00 3.86 3.86 0.00 11.03 4.03 
636 13 09/25/84 1952 628 I, 5 Cil 1219.20 1301.32 0.00 1. 64 1. 64 0.00 1. 54 1. 54 
637 13 09/25/811 2007 629 4 5 CH 1127.76 1280.41 0.00 1.77 1.77 0.00 1.56 1.56 
638 13 09/25/84 2023 630 4 5 GH 1158.24 1258.87 0.00 2.59 2.59 0.00 2.38 2.38 
639 13 09/25/84 2041 631 4 5 Cil 1097.28 1229.71 0.00 5.47 5.47 0.00 4.88 1'.88 
640 13 09/25/84 2125 632 I, 5 CH 13111.12 1332.07 0.00 0.75 0.75 0.00 0.75 0.75 
6111 13 09/25/84 2157 634 4 5 Gil 1249.68 1242.30 0.00 0.80 0.80 0.00 0.80 0.80 
6112 13 09/25/84 2222 635 4 5 CH 1127.76 12111. 37 0.00 0.89 0.89 0.00 0.82 0.82 
6113 13 09/25/84 2237 636 4 5 CH 1127.76 1264.38 0.00 0.89 0.89 0.00 0.79 0.79 
6

'
,4 13 09/25/84 2306 638 4 5 CH 1/193.52 1397.69 0.00 0.67 0.67 0.00 0.72 0.72 

6 /15 13 09/25/84 2325 639 4 5 CH 1005.84 1322.57 0.00 3.98 3.98 0.00 3.02 3.02 
6116 13 09/26/8

" 
16 6112 4 5 CH 1066.80 1209.14 0.00 1.87 1.87 0.00 1. 65 1.65 

6117 13 09/26/84 36 643 4 5 CH 944.88 1176.67 0.00 2.12 2.12 0.00 1.70 1. 70 
6'18 13 09/26/84 . 54 644 4 5 CfI 1127.76 13511.49 0.89 0.89 1.77 0.74 0.74 1.48 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 13 
FISH CATCH AND DENSITY DATA FOR THE 3 METER BEAM TRAY/L, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TI ME SAMPLE WEEK DUHAT I ON REG I ON TOW_AREA VOLUME AD_YaY AD_YR_OL AD_TOTAL VD __ YOY VD_YR._OL VD_TOTAL 

6119 13 09/26/84 1117 647 4 5.0 C~I 1402.08 1292.65 0.00 1.113 1.43 0.00 1. 55 1. 55 
650 13 09/26/84 209 61t8 4 5.0 CH 1127.76 1311.16 0.00 2.66 2.66 0.00 2.29 2.29 
651 13 09/26/84 21,8 650 4 5.0 CH 1036.32 1134.57 0.00 0.96 0.96 0.00 0.88 0.88 
652 13 09/26/84 3011 651 4 5.0 CH 975.36 1143.79 0.00 4.10 11.10 0.00 3.50 3.50 
653 13 09/26/84 324 652 I, 5.0 CH 1097.28 1148.67 0.00 2.73 2.73 0.00 2.61 2.61 
651t 13 09/26/84 342 653 4 5.0 CH 1097.28 1000.84 0.00 3.65 3.65 0.00 4.00 4.00 
655 13 09/26/84 1102 654 I, 5.0 CH 1584.96 1210.17 0.00 0.63 0.63 0.00 0.83 0.83 
656 13 09/26/84 420 655 4 5.0 CH 1371.60 992.58 0.00 4.37 4.37 0.00 6.04 6.04 
657 13 09/26/84 440 656 II 5.0 CH 1066.80 1232.94 0.00 12.19 12.19 0.00 10.54 to. 511 
658 13 09/26/84 456 657 4 5.0 Cf! 1097.28 1306.41 0.91 7.29 8.20 0.77 6.12 6.89 
659 13 09/26/84 2223 658 4 5.0 CH 1645.92 1282.06 0.00 5.47 5.47 0.00 7.02 7.02 
660 13 09/26/84 2240 659 I, 5.0 CH 1066.80 llt22.94 0.00 6.56 6.56 0.00 4.92 11.92 
661 13 09/26/84 2253 660 4 5.0 CH 1188.72 1407.46 0.00 0.84 0.84 0.00 0.71 0.71 
662 13 09/26/84 2308 661 4 5.0 CH 1036.32 1371.35 0.00 0.96 0.96 0.00 0.73 0.73 
663 13 09/26/84 23211 662 II 5.0 CH 1158.24 1313.01 0.00 2.59 2.59 0.00 2.28 2.28 
664 13 09/26/84 2340 663 4 5.0 CH 1188.72 1276.83 0.00 10.09 10.09 0.00 9.40 9.40 
665 13 09/27/84 2041 553 4 5.0 C~I 1554.48 1503.50 0.00 1.29 1.29 0.00 1. 33 1. 33 
666 13 09/27/84 2055 554 4 5.0 CH 1463.04 1642.20 0.00 1. 37 1. 37 0.00 1.22 1.22 
667 13 09/27/84 2111 555 4 5.0 CH 1402.08 1452.86 0.00 2.14 2.14 0.00 2.06 2.06 
668 14 08/18/84 2053 73 1 5.5 CH 1158.24 1158.11 0.86 0.00 0.86 0.86 0.00 0.86 
669 14 08/18/84 2150 76 1 5.5 CH 1158.24 1253.31 0.86 0.00 0.86 0.80 0.00 0.80 
670 14 08/19/84 53 85 1 5.5 CH 1127.76 1142.99 1. 77 0.00 1.77 1.75 0.00 1. 75 
671 19 09/01/84 23 287 2 5.0 CH 1493.52 1535.10 0.67 0.00 0.67 0.65 0.00 0.65 
672 19 09/01/84 38 288 2 5.0 CH 1371.60 1452.14 0.73 0.00 0.73 0.69 0.00 0.69 
673 19 09/01/84 51 289 2 5.0 CH 1463.04 1455.76 0.68 0.00 0.68 0.69 0.00 0.69 
674 19 09/13/84 2117 408 3 5.0 CH 1249.68 1200.26 0.00 0.80 0.80 0.00 0.83 0.83 
675 19 09/13/84 211,5 410 3 5.0 CH 1280.16 1261.711 0.00 0.78 0.78 0.00 0.79 0.79 
676 19 09/15/84 2247 466 3 5.0 CH 1402.08 1337.57 0.00 1. 43 1. 43 0.00 1. 50 1. 50 
677 19 09/26/84 1140 656 I, 5.0 CH 1066.80 1232.94 0.00 0.94 0.9/1 0.00 0.81 0.81 
678 19 09/26/84 2253 660 4 5.0 CH 1188.72 1407.46 0.00 0.84 0.84 0.00 0.71 0.71 
679 22 08/18/84 2325 80 1 5.5 CH 1310.64 1291.45 0.76 0.00 0.76 0.77 0.00 0.77 
680 22 08/31/84 4 149 2 5.0 CH 1310.64 1375.88 0.76 0.00 0.76 0.73 0.00 0.73 
681 22 08/31/84 2357 285 2 5.0 CH 1524.00 1581. 65 0.66 0.00 0.66 0.63 0.00 0.63 
682 22 09/01/84 10 286 2 5.0 Cli 1432.56 1567.33 0.70 0.00 0.70 0.64 0.00 0.64 
683 22 09/01/84 238 296 2 5.0 CH 1341.12 1464.75 0.75 0.00 0.75 0.68 0.00 0.68 
681, 22 09/01/84 318 299 2 5.0 Cli 1432.56 1440.64 0.70 0.00 0.70 0.69 0.00 0.69 
685 22 09/12/84 2338 256 3 5.0 Cf! 1310.64 1443.25 0.76 0.00 0.76 0.69 0.00 0.69 
686 22 09/13/84 101 263 3 5.0 CH 1341.12 1428.18 0.75 0.00 0.75 0.70 0.00 0.70 
687 22 09/13/84 446 397 3 5.0 CH 1158.24 1489.93 0.86 0.00 0.86 0.67 0.00 0.67 
688 22 09/111/84 309 435 3 5.0 CH 1432.56 1275.24 0.70 0.00 0.70 0.78 0.00 0.78 
689 22 09/15/84 2147 1163 3 5.0 CH 1219.20 1357.19 0.82 0.00 0.82 0.74 0.00 0.74 
690 22 09/24/8 It 2028 604 4 5.0 CH 1188.72 11184.85 0.84 0.00 0.811 0.67 0.00 0.67 
691 22 09/25/84 204 621 4 5.0 CH 1219.20 1348.78 0.82 0.00 0.82 0.711 0.00 0.74 
692 22 09/26/84 1 641 4 5.0 CII 1097.28 1339.22 0.00 0.91 0.91 0.00 0.75 0.75 
693 22 09/26/811 221,0 659 II 5.0 ell 1066.80 11122.94 0.94 0.00 0.911 0.70 0.00 0.70 
691, 22 09/26/84 2253 660 4 5.0 CH 1188.72 1407.46 0.81t 0.00 0.81t 0.71 0.00 0.71 
695 30 08/16/84 2149 31 1 5.2 CH 1249.68 1275.21 32.01 0.00 32.01 31.37 0.00 31.37 
696 30 08/16/84 2214 32 1 5.2 CH 1280.16 1074.20 34.37 1. 56 35.93 40.96 1.86 42.82 
697 30 08/16/84 2251 311 1 5.0 CII 1158.24 1078.37 46.62 1.73 48.35 50.08 1. 85 51.93 
698 30 08/16/811 2312 35 1 5.2 CII 1249.68 1216.21 33.61 1.60 35.21 3/1. 53 1. 64 36.18 
699 30 08/16/84 2334 36 1 5.2 CH 1432.56 1248.29 9.07 0.70 9.77 10.41 0.80 11.22 
700 30 08/16/81, 2352 37 1 5.2 CII 1432.56 1258.37 8.38 0.00 8.38 9.54 0.00 9.54 
101 30 08/17/84 35 39 1 5.2 CH 1584.96 1305.97 2.52 0.00 2.52 3.06 0.00 3.06 
702 30 08/17/84 51 40 1 5.7 CH 1463.04 1227.16 9.57 0.00 9.57 11.41 0.00 11.41 
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FISH CATCH AND DENSITY DATA FOR THE 3 METER BEAM TRAHL, 
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703 30 08/17/84 112 41 1 5.8 CH 1584.96 1401.80 7.57 0.63 8.20 8.56 0.71 9.27 
70'1 30 08/17/84 135 42 1 5.5 CII 1615.44 1320.52 9.90 1.24 11.14 12.12 1. 51 13_ 63 
705 30 08/17/84 201 43 1 5.5 CH 161'5.92 1339.06 21.87 1. 22 23.09 26.88 1.119 28.38 
706 30 08/17/84 226 44 1 5.5 GH 1645.92 1361.47 23.09 1. 82 24.91 27.91 2.20 30.11 
707 30 08/17/81, 2'18 45 1 5.5 CH 1645.92 1307.61 21.26 1.82 23JJ9 26.77 2.29 29.06 
108 30 08/17/84 316 46 1 5.5 Gil 1615.44 1339.54 23.52 1. 86 25.38 28.37 2.24 30.61 
709 30 08/17/84 334 47 1 5.5 CH 1097.28 1228.28 8.20 'I. 56 12.76 7.33 4.07 11.40 
710 30 08/17/811 407 48 1 5.5 GH 1371. 60 1212.1'8 20.111 0.73 21.14 23.09 0.82 23.92 
711 30 08/17/84 1128 49 1 5.5 CH 1371.60 1158.66 18.23 0.73 18.96 21.58 0.86 22.44 
712 30 08/17/811 447 50 1 5.5 CII 121'9.68 1244.18 27.21 0.00 27.21 27.33 0.00 27.33 
713 30 08/17/84 2131 51 1 5.5 CH 1249.68 1249.45 22.41 0.80 23.21 22.41 0.80 23.21 
711, 30 08/17/81, 2210 53 1 5.5 CH 1158.24 1268.06 45_76 0.86 46.62 41.80 0.79 42.58 
715 30 08/17/84 2229 54 1 5.5 Gil 1066.80 1168.81 34.68 0.00 311.68 31.66 0.00 31.66 
716 30 08/17/81, 2312 55 1 5.5 GH 12119.68 1221.42 19.20 0.80 20.01 19.65 0.82 20.47 
717 30 08/18/84 15 57 1 5.5 CH 1310.64 1139.21 22.89 0.00 22.89 26.33 0.00 26.33 
718 30 08/18/811 38 58 1 5.5 CII 11132.56 1300.12 18.85 0.00 18.85 20.77 0.00 20.77 
719 30 08/18/84 114 60 1 5.5 CH 1097 .28 1134.77 5.47 0.00 5.47 5.29 0.00 5.29 
720 30 08/18/811 132 61 1 5.5 CH 1158.24 1098.80 31.08 0.86 31.95 32.76 0.91 33.67 
721 30 08/18/84 152 62 1 5.5 I P 1036.32 1201.08 34.74 0.00 34.74 29.97 0.00 29.97 
722 30 08/18/84 210 63 1 5.5 1 P 1158.24 1151.17 37 .99 0.86 38.85 38.22 0.87 39.09 
723 30 08/18/84 229 64 1 5.5 IP 975.36 1070.49 3LI. 86 2.05 36.91 31. 76 1. 87 33.63 
724 30 08/18/84 247 65 1 5.5 IP 1036.32 1186.59 39.56 0.00 39.56 34.55 0.00 34.55 
725 30 08/18/8LI 305 66 1 5.5 I P 975.36 1030.14 19.48 0.00 19. 118 18.44 0.00 18.44 
726 30 08/18/84 323 67 1 5.5 CH 1005.84 1205.81 11. 93 0.00 11.93 9.95 0.00 9.95 
727 30 08/18/84 412 69 1 5.5 CII 1219.20 1223.75 11.48 0.00 11.48 11. 1j11 0.00 11.44 
728 30 08/18/84 435 70 1 5.5 GH 1188.72 1173.02 9.25 0.00 9.25 9.38 0.00 9.38 
729 30 08/18/84 1154 71 1 5.0 I P 1188.72 1236.01 17 .67 0.00 17.67 16.99 0.00 16.99 
730 30 08/18/8LI 2053 73 1 5.5 CII 1158.24 1158.11 33.67 0.86 34.511 33.68 0.86 34.54 
731 30 08/18/811 2113 74 1 5.5 GH 975.36 1162.64 21. 53 0.00 21. 53 18.06 0.00 18.06 
732 30 08/18/84 2133 75 1 5.5 CH 1036.32 1082.70 24.12 0.00 24.12 23.09 0.00 23.09 
733 30 08/18/84 2150 76 1 5.5 GH 1158.24 1253.31 12.95 0.00 12.95 11.97 0.00 11.97 
73 LI 30 08/18/84 2207 77 1 5.5 CH 1097.28 1300.28 30.07 0.91 30.99 25.38 0.77 26.15 
735 30 08/18/84 2307 79 1 5.5 CH 1158.24 1159.90 32.81 0.86 33.67 32.76 0.86 33.62 
736 30 08/18/811 2325 80 1 5.5 CH 1310.64 1291.45 22.13 0.00 22.13 22.116 0.00 22.46 
137 30 08/18/84 2342 81 1 5.5 CH 1371.60 1241.79 23.33 0.73 24.06 25.77 0.81 26.57 
738 30 08/19/84 17 83 1 5.5 CH 1249.68 1257.11 12.80 0.00 12.80 12.73 0.00 12.73 
739 30 08/19/84 33 84 1 5.5 CH 1127.76 1008.48 36.36 0.89 37.24 40.66 0.99 41.65 
740 30 08/19/84 53 85 1 5.5 Gil 1127.76 1142.99 31.03 1.77 32.81 30.62 1. 75 32.37 
}lll 30 08/19/84 115 86 1 5.5 CII 1127.76 1210.19 23.94 0.00 23.94 22.31 0.00 22.31 
7112 30 08/19/84 136 87 1 5.5 CII 1127.76 1150.29 15.07 0.89 15.96 14.78 0.87 15.65 
7LI3 30 08/19/811 156 88 1 5.5 CH 1066.80 1006.35 21. 56 0.00 21. 56 22.85 0.00 22.85 
7114 30 08/19/84 216 89 1 5.5 CH 1127.76 1222.35 10.64 0.89 11. 53 9.82 0.82 10.64 
}115 30 08/19/8'1 235 90 1 5.5 CH 1066.80 1122.81 34.68 0.00 34.68 32.95 0.00 32.95 
7/16 30 08/19/811 301 91 1 5.5 Gil 1066.80 998.28 16.87 2.81 19.69 18.03 3.01 21.04 
747 30 08/19/84 321 92 1 5.5 CH 1127.76 1239.09 23.05 0.89 23.94 20.98 0.81 21.79 
748 30 08/19/8'1 2400 82 1 5.5 GH 1249.68 1183.58 15.20 0.00 15.20 16.05 0.00 16.05 
7LI9 30 08/29/84 106 93 2 5.0 CH 1280.16 1338.81 0.78 0.00 0.78 0.75 0.00 0.75 
750 30 08/29/84 121 9LI 2 5.0 CH 762.00 1297.23 1 . 31 0.00 1. 31 0.77 0.00 0.77 
751 30 08/29/84 141 95 2 5.0 CH 1158.24 1371.31 0.86 0.00 0.86 0.73 0.00 0.73 
752 30 08/29/84 158 96 2 5.0 CH 1524.00 1578.7LI 2.62 0.00 2.62 2.53 0.00 2.53 
753 30 08/29/84 221 97 2 5.0 CH 1432.56 1565.21 0.70 0.00 0.70 0.64 0.00 0.64 
754 30 08/29/811 239 98 2 5.0 GH 1584.96 1413.68 3.79 0.00 3.79 '1.211 0.00 ".24 
755 30 08/29/84 338 133 2 5.0 CH 1554.48 1546.17 1.93 0.00 1. 93 1. 94 0.00 1. 94 
756 30 08/29/84 352 134 2 5.0 CH 1097.28 11160.94 5.47 0.00 5. LI7 4.11 0.00 4.11 
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757 30 08/29/84 412 135 2 5.0 CH 15511.48 1401.89 11.58 0.00 11.58 12.84 0.00 12.811 
758 30 08/29/84 433 136 2 5.0 CH 1280.16 1366.96 4.69 0.78 5.117 4.39 0.73 5.12 
159 30 08/29/84 453 137 2 5.0 CfI 1524.00 11121. 53 4.59 0.00 4.59 4.92 0.00 11.92 
760 30 08/30./84 2129 139 2 5.0 CH 1493.52 1411.24 9.37 0.00 9.37 9.92 0.00 9.92 
761 30 08/30/84 21114 140 2 5.0 CfI 1584.96 1493.06 5.68 0.00 5.68 6.03 0.00 6.03 
762 30 08/30/811 2158 141 2 5.0 CH 1463.04 1412.39 8.20 0.00 8.20 8.50 0.00 8.50 
763 30 08/30/84 2211 142 2 5.0 CH 1402.08 1495.95 2.14 0.00 2.14 2.01 0.00 2.01 
7611 30 08/30/8 l l 2235 143 2 5.0 CH 1584.96 IlJ72.73 0.63 0.00 0.63 0.68 0.00 0.68 
765 30 08/30/84 2301 144 2 5.0 CH 1341.12 1458.84 4.47 0.00 4.47 4.11 0.00 4.11 
766 30 08/30/8 l l 2315 145 2 5.0 CH 1 3lJ 1 . 12 1443.33 3.73 0.00 3.73 3.46 0.00 3. 116 
767 30 08/30/84 2341 147 2 5.0 CH 1493.52 1489.20 2.01 0.00 2.01 2.01 0.00 2.01 
768 30 08/30/8lJ 2353 148 2 5.0 CH 1554.48 646.71 0.64 0.00 0.64 1.55 0.00 1.55 
769 30 08/31/84 4 149 2 5.0 CH 1310.64 1375.88 3.05 0.76 3.81 2.91 0.73 3.63 
770 30 08/31/84 18 150 2 5.0 Cil 1310.64 1492.32 23.65 0.00 23.65 20.77 0.00 20.77 
771 30 08/31/84 311 151 2 5.0 CH 1341.12 1514.69 0.75 0.00 0.75 0.66 0.00 0.66 
772 30 08/31/84 45 152 2 5.0 CH 1463.04 1518.46 2.05 0.00 2.05 1. 98 0.00 1. 98 
773 30 08/31/84 59 153 2 5.0 CH 1432.56 1477.31 I.lJO 0.00 1.lJO 1. 35 0.00 1. 35 
774 30 08/31/8lJ 112 154 2 5.0 CH 1402.08 1531.59 7.85 0.00 7.85 7.18 0.00 7.18 
775 30 08/31/8 l l 124 155 2 5.0 CH 1432.56 1467.94 2.79 0.00 2.79 2.72 0.00 2.72 
716 30 08/31/84 137 156 2 5.0 CH 1341.12 1423.94 23.12 0.00 23.12 21.77 0.00 21.71 
177 30 08/31/811 206 157 2 5.0 CH 1432.56 11193.46 11.87 0.00 11.87 11.38 0.00 11.38 
778 30 08/31/84 244 158 2 5.0 CH 1310.64 1449.80 2.29 0.00 2.29 2.07 0.00 2.07 
779 30 08/31/84 301 159 2 5.0 CH 1341.12 11126.04 13.42 0.00 13.42 12.62 0.00 12.62 
780 30 08/31/8lJ 316 160 2 5.0 CH 1402.08 1518.81 0.71 0.00 0.71 0.66 0.00 0.66 
781 30 08/31/84 328 161 2 5.0 CII 1493.52 1497.99 8.70 0.00 8.70 8.68 0.00 8.68 
782 30 08/31/811 342 162 2 5.1 CH 1676.40 1496.40 1. 19 0.00 1. 19 1. 34 0.00 1. 34 
783 30 08/31/811 354 163 2 5.0 CH 1463.04 1521.23 0.68 0.00 0.68 0.66 0.00 0.66 
784 30 08/31/84 406 164 2 5.0 CH 1432.56 1508.19 5.58 0.00 5.58 5.30 0.00 5.30 
"785 30 08/31/84 449 166 2 5.0 CH 1554.48 1527.47 12.87 0.00 12.87 13.09 0.00 13.09 
786 30 08/31/811 522 168 2 5.0 CH 1341.12 1450.83 0.75 0.00 0.75 0.69 0.00 0.69 
787 30 08/31/84 536 169 2 5.0 CH 1371.60 1536.56 3.65 1.46 5.10 3.25 1. 30 4.56 
788 30 08/31/84 2059 277 2 5.0 TZ 1310.64 1498.47 3.81 0.76 4.58 3.34 0.67 4.00 
789 30 08/31/8 /1 2113 278 2 5.0 TZ 1463.04 1610.27 0.68 0.00 0.68 0.62 0.00 0.62 
790 30 08/31/84 2128 279 2 5.0 TZ 1432.56 1450.65 5.58 0.00 5.58 5.51 0.00 5.51 
791 30 08/31/811 2142 280 2 5.0 TZ 1402.08 1317.93 4.28 0.00 4.28 4.35 0.00 4.35 
792 30 08/31/84 2245 282 2 5.0 CH 1341.12 1512.78 5.22 0.00 5.22 4.63 0.00 4.63 
793 30 08/31/84 2259 283 2 5.0 CfI 155lJ.48 1538.17 6.43 0.00 6.43 6.50 0.00 6.50 
794 30 08/31/84 2357 285 2 5.0 CH 1524.00 1581.65 5.91 0.00 5.91 5.69 0.00 5.69 
795 30 09/01/84 10 286 2 5.0 CH 1432.56 1567.33 5.58 0.00 5.58 5.10 0.00 5.10 
796 30 09/01/84 23 287 2 5.0 CH 1493.52 1535.10 17.41 0.00 17.41 16.94 0.00 16.94 
797 30 09/01/84 38 288 2 5.0 CU 1371.60 1452.14 8.75 0.00 8.75 8.26 0.00 8.26 
798 30 09/01/84 51 289 2 5.0 CH 1463.04 1455.76 63.57 0.00 63.57 63.88 0.00 63.88 
799 30 09/01/84 106 290 2 5.0 CU 1524.00 1559.75 44.62 0.00 44.62 43.60 0.00 43.60 
800 30 09/01/84 121 291 2 5.0 CH 1/132.56 1484.44 54.45 0.00 54./15 52.54 0.00 52.5lJ 
801 30 09/01/84 134 292 2 5.0 CH 1463.04 1506.41 40.33 0.00 40.33 39.17 0.00 39.17 
802 30 09/01/84 1/19 293 2 5.0 CH 1463.04 11'16.lJO 33.lJ9 0.00 33.119 31'.59 0.00 34.59 
803 30 09/01/84 225 295 2 5.0 CH 1371.60 1224.47 45.93 0.00 45.93 51.45 0.00 51.115 
801, 30 09/01/811 238 296 2 5.0 CH 1341.12 11164.75 20. 13 0.00 20.13 18.43 0.00 18.43 
805 30 09/01/84 252 297 2 5.0 CH 1371 .60 1339.38 30.62 0.00 30.62 31.36 0.00 31.36 
806 30 09/01/811 305 298 2 5.0 CH 1310.64 1392.79 39.68 0.00 39.68 37.34 0.00 37.34 
807 30 09/01/84 318 299 2 5.0 Cit 11132.56 141W.64 26.53 0.00 26.53 26.38 0.00 26.38 
808 30 09/01/84 332 300 2 5.0 CH 1341.12 1429.06 35.79 0.00 35.79 33.59 0.00 33.59 
809 30 09/01/84 345 301 2 5.0 CH 1463.0/1 1336.45 23.92 0.00 23.92 26.19 0.00 26.19 
810 30 09/01/84 410 303 2 5.0 CH 13 /11.12 1464.70 12.68 0.00 12.68 11.61 0.00 11.61 
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OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TmCAREA VOLUME AD_YOY AD_YR_OL AD_TOTAL VD_YOY VD_YR_OL VD_TOTAL 

811 30 09/01/84 423 304 2 5.0 CIl 1341.12 1458.02 29.83 0 29.83 27.43 0 27.43 
812 30 09/01/84 436 305 2 5.0 CH 1341.12 1403.22 26.84 0 26.84 25.66 0 25.66 
813 30 09/12/84 2209 249 3 5.0 CH 1310.64 1337.74 6.10 0 6.10 5.98 0 5.98 
8111 30 09/12/84 2232 251 3 5.0 CII 1280.16 1119.08 0.78 0 0.78 0.89 0 0.89 
815 30 09/12/84 2246 252 3 5.0 CH 1280.16 1374.68 2.34 0 2.34 2.18 0 2.18 
816 30 09/12/84 2300 253 3 5.0 CH 1280.16 1265.97 0.78 0 0.78 0.79 0 0.79 
817 30 09/12/84 2338 256 3 5.0 CIl 1310.64 1443.25 4.58 0 4.58 4.16 0 4.16 
818 30 09/12/84 2351 257 3 5.0 CH 1341.12 979.77 0.75 0 0.75 1. 02 0 1.02 
819 30 09/13/811 5 258 3 5.0 Cli 1249.68 1255.40 4.00 0 4.00 3.98 0 3.98 
820 30 09/13/84 15 259 3 5.0 CH 1188.72 1463.62 2.52 0 2.52 2.05 0 2.05 
821 30 09/13/84 26 260 3 5.0 CH 1280.16 1229.16 0.78 0 0.78 0.81 0 0.81 
822 30 09/13/84 38 261 3 5.0 Cli 1341.12 1417.96 2.24 0 2.24 2.12 0 2.12 
823 30 09/13/84 '19 262 3 5.0 Cli 13111. 12 1595.44 0.75 0 0.75 0.63 0 0.63 
824 30 09/13/84 101 263 3 5.0 CIl 1341.12 1428.18 2.24 0 2.24 2.10 0 2.10 
825 30 09/13/811 113 264 3 5.0 Cli 1280.16 11128.32 1. 56 0 1. 56 1.40 0 1. 40 
826 30 09/13/84 124 265 3 5.0 Cli 1402.08 1358.52 2.85 0 2.85 2.94 0 2.94 
827 30 09/13/84 306 271 3 5.0 CH 1'193.52 1236.79 1.311 0 1.34 1.62 0 1.62 
828 30 09/13/84 346 274 3 5.0 Cli 1554.48 1194.40 16.73 0 16.73 21.77 0 21.77 
829 30 09/13/84 420 275 3 5.0 CIl 1158.24 1285.05 2.59 0 2.59 2.33 0 2.33 
830 30 09/13/84 446 397 3 5.0 CH 1158.24 1489.93 14.68 0 14.68 11 .41 0 11.41 
831 30 09/13/84 512 398 3 5.0 CIl 1402.08 1357.84 2.85 0 2.85 2.95 0 2.95 
832 30 09/13/84 525 399 3 5.0 CH 1249.68 1245.79 1. 60 0 1. 60 1. 61 0 1. 61 
833 30 09/13/84 538 400 3 5.0 CH 1310.64 1307.20 1. 53 0 1. 53 1. 53 0 1. 53 
83 11 30 09/13/84 551 1101 3 5.0 CII 1127.76 1175.25 0.89 0 0.89 0.85 0 0.85 
835 30 09/13/84 604 1102 3 5.0 CH 1097.28 1178.86 0.91 0 0.91 0.85 0 0.85 
836 30 09/13/811 2000 1103 3 5.0 CII 1066.80 1169. 115 26.25 0 26.25 23.911 0 23.911 
837 30 09/13/84 2022 404 3 5.0 CIl 1341.12 1256.01 13.42 0 13.42 14.33 0 14.33 
838 30 09/13/84 2036 1105 3 5.0 CH 1249.68 1240.61 17.60 0 17.60 17.73 0 17.73 
839 30 09/13/811 2050 406 3 5.0 Cil 1158.24 800.92 21. 58 0 21.58 31.21 0 31. 21 
840 30 09/13/84 2102 407 3 5.0 CII 1097.28 1293.02 30.99 0 30.99 26.29 0 26.29 
8111. 30 09/13/811 2117 408 3 5.0 CIl 1249.68 1200.26 12.80 0 12.80 13.33 0 13.33 
8112 30 09/13/84 2132 409 3 5. 1 CH 1280.16 1 321. 54 21. 09 0 21.09 20.43 0 20.43 
8/13 30 09/13/811 2145 1110 3 5.0 CH 1280.16 1261.711 3.12 0 3.12 3.17 0 3.17 
8114 30 09/13/84 2159 1111 3 5.0 CH 1158.24 1184.86 5.18 0 5.18 5.06 0 5.06 
8115 30 09/13/84 2210 412 3 5.0 CIl 1158.24 1183.09 10.36 0 10.36 10.14 0 10.14 
8/16 30 09/13/84 2221 413 3 5.0 CH 1158.24 1225.34 6.91 0 6.91 6.53 0 6.53 
8117 30 09/13/84 2234 414 3 5.0 Cli 1097.28 1383.20 1. 82 0 1. 82 1.45 0 1. 45 
8118 30 09/13/84 2257 416 3 5.0 Cli 1249.68 1155.69 15.20 0 15.20 16.44 0 16.44 
849 30 09/13/84 2320 417 3 5.0 CH 1188.72 1344.42 20.19 0 20.19 17 .85 0 17 .85 
850 30 09/13/811 2334 1118 3 5.0 CH 1188.72 1358.39 25.24 0 25.24 22.08 0 22.08 
851 30 09/13/84 2351 419 3 5.0 CH 1188.72 1374.1311.78 0 11.78 10.19 0 10.19 
852 30 09/14/84 8 420 3 5.0 CIl 1158.24 1306.72 17.27 0 17.27 15.31 0 15.31 
853 30 09/14/84 22 421 3 5.0 CH 1158.24 777.68 13.81 0 13.81 20.57 0 20.57 
8511 30 09/14/811 49 1123 3 5.0 Cft 1341.12 1265.83 11.93 0 11.93 12.611 0 12.64 
855 30 09/14/84 147 428 3 5.0 CIl 1341.12 1338.35 2.24 0 2.24 2.24 0 2.24 
856 30 09/14/84 247 1133 3 5.0 CIl 1402.08 1670.21 1. 43 0 1.43 1.20 0 1.20 
857 30 09/14/84 309 435 3 5.0 CIl 1432.56 1275.24 0.70 0 0.70 0.78 0 0.78 
858 30 09/14/84 335 437 3 5.0 CH 1402.08 1359.73 0.71 0 0.71 0.74 0 0.74 
859 30 09/15/84 2004 1160 3 5.0 IP 975.36 1078.26 8.20 0 8.20 7.42 0 7.42 
860 30 09/15/84 2024 461 3 5.0 CH 9114.88 1283.83 4.23 0 4.23 3.12 0 3.12 
861 30 09/15/8" 20118 1162 3 5.0 CH 1005.811 1181.04 2.98 0 2.98 2.54 0 2.54 
862 30 09/15/84 2147 463 3 5.0 CH 1219.20 1357.19 3.28 0 3.28 2.95 0 2.95 
863 30 09/15/811 2231 465 3 5.0 CH 1188.72 1409.74 5.05 0 5.05 4.26 0 4.26 
864 30 09/15/84 2247 1166 3 5.0 CH 1402.08 1337.57 1. 43 0 1. 43 1.50 0 1.50 
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865 30 09/15/84 2316 468 3 5 CH 1249.68 1280.55 3.20 0.00 3.20 3.12 0.00 3.12 
866 30 09/15/811 2331 501 3 5 CH 1219.20 1277.113 II. 92 0.00 11.92 4.70 0.00 4.70 
867 30 09/16/84 30 502 3 5 TZ 911L 40 1374.00 I\. 37 0.00 4.37 2.91 0.00 2.91 
868 30 09/24/811 1939 601 I, 5 CH 944.88 1425.76 2.12 0.00 2.12 1.110 0.00 1.40 
869 30 09/24/84 2028 604 4 5 CH 1188.72 1484.85 7.57 0.00 7.57 6.06 0.00 6.06 
870 30 09/24/84 2045 605 4 5 Cli 1188.72 1512.64 4.21 0.00 I\. 21 3.31 0.00 3.31 
871 30 09/211/84 2100 606 4 5 CH 975.36 1490.56 5.13 0.00 5.13 3.35 0.00 3.35 
872 30 09/211/84 21.15 607 4 5 CH 1310.64 1414.62 24.42 0.00 24.42 22.62 0.00 22.62 
873 30 09/24/84 2138 608 4 5 CH 1645.92 1458.99 7.29 0.00 7.29 8.22 0.00 8.22 
874 30 09/211/84 2153 609 4 5 Cli 1371.60 1332.00 24.79 0.00 24.79 25.53 0.00 .25.53 
875 30 09/211/811 2214 610 II 5 CH 1219.20 1318.58 38.55 0.00 38 .. 55 35.64 0.00 35.611 
876 30 09/211/84 2235 611 4 5 Cli 1127.76 1340.39 31.03 0.89 31.92 26.11 0.75 26.86 
877 30 09/211/84 2309 612 4 5 Cli 1249.68 1304.00 39.21 0.00 39.21 37.58 0.00 37.58 
878 30 09/24/811 2328 613 4 5 Cli 1127.76 1364.06 211. 83 0.00 24.83 20.53 0.00 20.53 
879 30 09/24/84 2345 614 4 5 CH 1341.12 1415.17 29.83 0.00 29.83 28.27 0.00 28.27 
880 30 09/25/84 4 615 4 5 CH 1219.20 1394.05 32.81 0.82 33.63 28.69 0.72 29.41 
881 30 09/25/811 29 616 4 5 CH 1249.68 1593.82 34.41 0.00 3, .. 41 26.98 0.00 26.98 
882 30 09/25/84 47 617 II 5 CH 1127.76 1530.12 31.92 0.00 31.92 23.53 0.00 23.53 
883 30 09/25/84 143 620 4 5 CH 1036.32 1342.04 22.19 0.00 22.19 17.14 0.00 17.14 
884 30 09/25/8 /1 204 621 II 5 CH 1219.20 1348.78 29.53 0.00 29.53 26.69 0.00 26.69 
885 30 09/25/84 256 623 4 5 Cli 1158.24 1098.66 18.99 0.00 18.99 20.02 0.00 20.02 
886 30 09/25/84 336 625 II 5 eH 1097.28 1311.84 15.49 0.00 15.49 12.96 0.00 12.96 
887 30 09/25/84 1920 626 4 5 CH 1158.24 1240.23 9.50 0.00 9.50 8.87 0.00 8.87 
888 30 09/25/84 1937 627 4 5 CH 1036.32 993.48 6.75 0.00 6.75 7.05 0.00 7.05 
889 30 09/25/811 1952 628 4 5 CH 1219.20 1301.32 17 .22 1.64 18.86 16.1/1 1.511 17.67 
890 30 09/25/84 2007 629 4 5 eli 1127.76 1280.41 17.73 0.00 17.73 15.62 0.00 15.62 
891 30 09/25/811 2023 630 4 5 CH 1158.24 1258.87 20.72 0.00 20.72 19.06 0.00 19.06 
892 30 09/25/84 2041 631 4 5 CH 1097.28 1229.71 19.14 0.00 19.111 17.08 0.00 17.08 
893 30 09/25/8/1 2125 632 4 5 CH 1341.12 1332.07 4. /17 0.00 4.47 'I. 50 0.00 4.50 
8911 30 09/25/84 2157 634 4 5 CH 1249.68 1242.30 10.40 0.80 11.20 10.46 0.80 11.27 
895 30 09/25/84 2222 635 II 5 eli 1127.76 1214.37 7.98 0.89 8.87 7.41 0.82 8.23 
896 30 09/25/84 223"7 636 II 5 CH 1127.76 1264.38 0.89 0.00 0.89 0.79 0.00 0.79 
897 30 09/25/84 2251 637 4 5 CH 1402.08 1419.57 0.71 0.00 0.71 0.70 0.00 0.70 
898 30 09/25/811 2306 638 4 5 CH 1493.52 1397.69 0.67 0.00 0.67 0.72 0.00 0.72 
899 30 09/25/84 2325 639 4 5 Cli 1005.84 1322.57 11. 93 0.00 11.93 9.07 0.00 9.07 
900 30 09/25/8 /1 2343 6/10 4 5 CII 1371.60 1386.89 15.31 0.00 15.31 15.14 0.00 15.14 
901 30 09/26/811 1 641 It 5 CH 1097.28 1339.22 3.65 0.00 3.65 2.99 0.00 2.99 
902 30 09/26/84 16 6112 4 5 CII 1066.80 1209.14 22.50 0.00 22.50 19.85 0.00 19.85 
903 30 09/26/8 /1 36 643 II 5 Cli 944.88 1176.61 29.63 0.00 29.63 23.80 0.00 23.80 
904 30 09/26/8 /1 54 6114 4 5 ell 1127.76 135 /1. 49 8.87 0.00 8.81 7.38 0.00 7.38 
905 30 09/26/811 147 647 II 5 CH 1402.08 1292.65 9.99 0.71 10.70 10.83 0.77 11.60 
906 30 09/26/84 209 648 4 5 Cil 1127.76 1311.16 14.19 0.00 14.19 12.20 0.00 12.20 
907 30 09/26/811 248 650 4 5 Gli 1036.32 1134.57 19.30 0.00 19.30 17.63 0.00 17.63 
908 30 09/26/84 304 651 II 5 ell 975.36 1143.79 19.48 0.00 19.48 16.61 0.00 16.61 
909 30 09/26/811 324 652 4 5 GH 1097.28 1148.67 28.25 0.00 28.25 26.99 0.00 26.99 
910 30 09/26/8/1 3112 653 4 5 CII 1097.28 1000.84 26.43 0.00 26.43 28.98 0.00 28.98 
911 30 09/26/84 402 654 4 5 ell 1584.96 1210.17 14.51 0.63 15.111 19.01 0.83 19.83 
912 30 09/26/84 '120 655 'I 5 Cli 1371.60 992.58 16.77 0.00 16.77 23.17 0.00 23.17 
913 30 09/26/84 1140 656 4 5 eH 1066.80 1232.94 20.62 0.00 20.62 17.84 0.00 17.84 
9111 30 09/26/84 456 657 4 5 Gil 1097.28 1306.41 31.90 0.00 31.90 26.79 0.00 26.79 
915 30 09/26/84 2223 658 4 5 Cli 1645.92 1282.06 3.011 0.00 3.01t 3.90 0.00 3.90 
916 30 09/26/811 22110 659 4 5 Cil 1066.80 11122.94 2.81 0.00 2.81 2.11 0.00 2.11 
917 30 09/26/84 2253 660 4 5 GH 1188.72 1407.46 1.68 0.00 1.68 1. 42 0.00 1.42 
918 30 09/26/84 2308 661 4 5 Cil 1036.32 1371.35 8.68 0.00 8.68 6.56 0.00 6.56 
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919 30 09/26/84 2324 662 4 5.0 CU 1158.24 1313.01 il ll.03 0.86 44.90 38.84 0.76 39.60 
920 30 09/26/84 23110 663 4 5.0 CH l1.a8.72 1276.83 42.90 0.00 42.90 39.94 0.00 39.94 
921 30 09/27/84 20211 552 4 5.0 CH 1645.92 1666.911 4.25 0.00 II. 25 4.20 0.00 4.20 
922 30 09/27/84 2041 553 4 5.0 CII 1554.48 1503.50 5.79 0.00 5.79 5.99 0.00 5.99 
923 30 09/27/84 2055 55lJ lJ 5.0 CH 11163.011 1642.20 19.82 0.00 19.82 17.66 0.00 17.66 
92lJ 30 09/27/84 2111 555 4 5.0 Cft 1402.08 1452.86 23.54 0.00 23.54 22.71 0.00 22.71 
925 30 09/29/811 2015 603 4 5.0 CH 1066.80 1387.72 2.81 0.00 2.81 2.16 0.00 2.16 
926 32 08/16/84 2312 35 1 5.2 CH 1249.68 1216.21 0.80 0.00 0.80 0.82 0.00 0.82 
927 32 08/17 /84 135 112 1 5.5 CH 1615.44 1320.52 4.95 0.00 lJ.95 6.06 0.00 6.06 
928 32 08/17/84 226 44 1 5.5 CH 1645.92 1361.47 1. 22 0.00 1. 22 1.47 0.00 1.47 
929 32 08/17/84 248 45 1 5.5 CH 1645.92 1307.61 6.08 0.00 6.08 7.65 0.00 7.65 
930 32 08/17/811 3311 47 1 5.5 CH 1097.28 1228.28 0.91 0.00 0.91 0.81 0.00 0.81 
931 32 08/17/84 lJ47 50 1 5.5 Cli 1249.68 12411.18 0.80 0.00 0.80 0.80 0.00 0.80 
932 32 08/17/84 2229 5lJ 1 5.5 CH 1066.80 1168.81 0.911 0.00 0.911 0.86 0.00 0.86 
933 32 08/18/811 38 58 1 5.5 CH 11132.56 1300.12 0.70 0.00 0.70 0.77 0.00 0.77 
9311 32 08/18/84 412 69 1 5.5 Cli 1219.20 1223.75 0.82 0.00 0.82 0.82 0.00 0.82 
935 32 08/18/811 2307 79 1 5.5 CH 1158.24 1159.90 0.86 0.00 0.86 0.86 0.00 0.86 
936 32 08/19/81, 33 84 1 5.5 Cli 1127.76 1008.48 0.89 0.00 0.89 0.99 0.00 0.99 
937 32 08/19/84 115 86 1 5.5 CH 1127.76 1210.19 0.89 0.00 0.89 0.83 0.00 0.83 
938 32 08/19/84 156 88 1 5.5 cu 1066.80 1006.35 0.911 0.00 0.94 0.99 0.00 0.99 
939 32 08/19/84 235 90 1 5.5 Cil 1066.80 1122.81 0.94 0.00 0.94 0.89 0.00 0.89 
940 32 08/19/84 321 92 1 5.5 CB 1127.76 1239.09 0.89 0.00 0.89 0.81 0.00 0.81 
9111 32 08/19/84 2400 82 1 5.5 CH 1249.68 1183.58 0.80 0.00 0.80 0.84 0.00 0.84 
9112 32 09/13/84 420 275 3 5.0 Cli 1158.21, 1285.05 0.86 0.00 0.86 0.78 0.00 0.78 
9113 311 08/16/84 21119 31 1 5.2 Cil 12119.68 1275.21 0.00 2.40 2.40 0.00 2.35 2.35 
9114 34 08/16/811 2214 32 1 5.2 CB 1280.16 1074.20 0.00 3.91 3.91 0.00 4.65 4.65 
9115 34 08/16/84 2251 34 1 5.0 Cil 1158.24 1078.37 0.00 0.86 0.86 0.00 0.93 0.93 
9116 3/1 08/16/BII 2312 35 1 5.2 CII 1249.68 1216.21 0.00 3.20 3.20 0.00 3.29 3.29 
9117 34 08/16/84 2352 37 1 5.2 Cli 1lJ32.56 1258.37 0.00 0.70 0.70 0.00 0.79 0.79 
948 311 08/17/84 51 110 1 5.7 CH 11163.04 1227.16 0.00 1. 37 1. 37 0.00 1.63 1.63 
9119 34 08/17/84 112 111 1 5.B cu 1584.96 1401.80 0.00 2.52 2.52 0.00 2.85 2.85 
950 34 08/17/8lJ 135 42 1 5.5 cu 1615.lJ4 1320.52 0.00 4.95 4.95 0.00 6.06 6.06 
951 311 08/17/84 201 43 1 5.5 CH 16115.92 1339.06 0.00 2.43 2.43 0.00 2.99 2.99 
952 311 08/17 /84 226 411 1 5.5 CU 1645.92 1361.47 0.00 0.61 0.61 0.00 0.73 0.73 
953 311 08/17 /84 2118 115 1 5.5 Cli 1645.92 1307.61 0.00 1.82 1.82 0.00 2.29 2.29 
9511 311 08/17 /84 3311 117 1 5.5 CII 1097.28 1228.28 0.00 2.73 2.73 0.00 2.44 2.44 
955 34 08/17/84 1107 118 1 5.5 cu 1371.60 1212.48 0.00 1.46 1. 46 0.00 1. 65 1.65 
956 34 08/17/84 1128 49 1 5.5 Cli 1371.60 1158.66 0.00 1. 46 1.46 0.00 1.73 1. 73 
957 3lJ 08/17/84 447 50 1 5.5 Cll 1249.68 1244.18 0.00 0.80 0.80 0.00 0.80 0.80 
958 311 08/17/84 2131 51 1 5.5 cu 12lJ9.68 1249.45 0.00 3.20 3.20 0.00 3.20 3.20 
959 34 08/17/84 2210 53 1 5.5 cu 1158.211 1268.06 0.00 3.115 3.45 0.00 3.15 3.15 
960 34 08/17 /84 2229 54 1 5.5 CH 1066.80 1168.81 0.00 3.75 3.75 0.00 3.42 3.42 
961 31, 08/17/811 2312 55 1 5.5 cu 1249.68 1221.42 0.00 0.80 0.80 0.00 0.82 0.82 
962 34 08/18/84 15 57 1 5.5 CH 1310.64 1139.21 0.00 1. 53 1.53 0.00 1. 76 1.76 
963 3/1 08/18/811 38 58 1 5.5 CH 1432.56 1300.12 0.00 1.40 1.110 0.00 1. 54 1.54 
9611 311 08/18/84 210 63 1 5.5 IP 1158.211 1151. 17 0.00 2.59 2.59 0.00 2.61 2.61 
965 34 08/18/84 229 6lJ 1 5.5 IP 975.36 1070. 119 0.00 3.08 3.08 0.00 2.80 2.80 
966 311 08/18/BII 323 67 1 5.5 eH 1005.84 1205.81 0.00 1.99 1. 99 0.00 1. 66 1.66 
967 311 08/18/84 412 69 1 5.5 CH 1219.20 1223.75 0.00 1.64 1. 6lJ 0.00 1. 63 1. 63 
968 34 08/18/84 435 70 1 5.5 CH 1188.72 1173.02 0.00 1. 68 1. 68 0.00 1 .71 1. 71 
969 34 08/18/84 454 71 1 5.0 IP 1188.72 1236.01 0.00 1. 68 1. 68 0.00 1. 62 1. 62 
970 34 08/18/84 2053 73 1 5.5 cu 1158.24 1158. 11 0.00 3.115 3. 115 0.00 3.45 3.45 
971 34 08/18/84 2113 74 1 5.5 Cli 975.36 1162.64 0.00 3.08 3.08 0.00 2.58 2.58 
972 34 08/18/84 2133 75 1 5.5 CH 1036.32 1082.70 0.00 0.96 0.96 0.00 0.92 0.92 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 19 
fiSH CATCH AND DENSITY DATA fOR TIlE 3 METER BEAM TRAHL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TOW_AREA VOLUME AD_YOY AD_YR_OL AD_TOTAL VD_YOY VD_YR_OL VD_TOTAL 

973 34 08/18/84 2150 76 1 5.5 CII 1158.24 1253.31 0 3.45 3.45 0 3.19 3.19 
974 34 08/18/8'. 2207 77 1 5.5 GH 1097.28 1300.28 0 1.82 1. 82 0 1. 54 1.5'. 
975 311 08/18/84 2342 81 1 5.5 Gil 1371.60 1241.79 0 1.46 1.46 0 1. 61 1. 61 
976 3" 08/19/84 33 84 1 5.5 CH 1127.76 1008.48 0 3.55 3.55 0 3.97 3.97 
977 3" 08/19/84 136 87 1 5.5 Gli 1127.76 1150.29 0 1.77 1.77 0 1.74 1. 74 
978 31, 08/19/811 156 88 1 5.5 CII 1066.80 1006.35 0 0.94 0.94 0 0.99 0.99 
979 34 08/19/84 216 89 1 5.5 Gil 1127.76 1222.35 0 1. 77 1.77 0 1. 64 1. 64 
980 3/, 08/19/84 235 90 1 5.5 GH 1066.80 1122.81 0 2.81 2.81 0 2.67 2.67 
981 311 08/19/84 301 91 1 5.5 GH 1066.80 998.28 0 1. 87 1. 87 0 2.00 2.00 
982 3" 08/19/8'1 321 92 1 5.5 GH 1127.76 1239.09 0 2.66 2.66 0 2.42 2.42 
983 34 08/19/84 2400 82 1 5.5 GH 1249.68 1183.58 0 0.80 0.80 0 0.81, 0.84 
9811 34 08/29/84 221 97 2 5.0 Gil 1432.56 1565.21 0 0.70 0.70 0 0.64 0.64 
985 3" 08/29/8'1 239 98 2 5.0 GH 1584.96 1413.68 0 0.63 0.63 0 0.71 0.71 
986 34 08/30/84 2129 139 2 5.0 Gil 1493.52 1411.24 0 1. 34 1. 34 0 1. 42 1. 42 
987 34 08/30/84 214" 1'10 2 5.0 GH 1584.96 11'93.06 0 1. 89 1. 89 0 2.01 2.01 
988 34 08/30/8'. 2158 141 2 5.0 Gil 1463.04 1412.39 0 2.73 2.73 0 2.83 2.83 
989 3/, 08/30/84 2211 142 2 5.0 CH 1402.08 1495.95 0 0.71 0.71 0 0.67 0.67 
990 34 08/30/84 2235 1'/3 2 5.0 Gil 1584.96 1472.73 0 1. 26 1. 26 0 1. 36 1. 36 
991 34 08/30/84 2315 145 2 5.0 Gil 1341.12 1443.33 0 1.49 1. 49 0 1. 39 1.39 
992 34 08/30/84 2328 146 2 5.0 Gil 1402.08 1430.09 0 0.71 0.71 0 0.70 0.70 
993 3" 08/31/84 4 149 2 5.0 Gil 1310.64 1375.88 0 0.76 0.76 0 0.73 0.73 
994 34 08/31/84 18 150 2 5.0 GH 1310.64 1492.32 0 1.53 1. 53 0 1. 34 1. 34 
995 34 08/31/84 45 152 2 5.0 GH 1463.04 1518.46 0 0.68 0.68 0 0.66 0.66 
996 31, 08/31/84 112 154 2 5.0 CH 11102.08 1531.59 0 0.71 0.71 0 0.65 0.65 
997 34 08/31/84 124 155 2 5.0 Gil 1432.56 1467.94 0 0.70 0.70 0 0.68 0.68 
998 3" 08/31/84 137 156 2 5.0 GH 1341.12 1423.94 0 1.49 1. 49 0 1. 40 1./10 
999 311 08/31/84 206 157 2 5.0 GH 1432.56 1493.46 0 2.79 2.79 0 2.68 2.68 

1000 3/1 08/31/84 2411 158 2 5.0 Gil 1310.64 1449.80 0 1. 53 1. 53 0 1. 38 1. 38 
1001 311 08/31/84 328 161 2 5.0 Gil 1493.52 1497.99 0 0.67 0.67 0 0.67 0.67 
1002 311 08/31/811 4'19 166 2 5.0 Gil 1554.118 1527.47 0 50.18 50.18 0 51.06 51.06 
1003 34 08/31/84 510 167 2 5.0 GH 1310.64 1401.55 0 3.81 3.81 0 3.57 3.57 
1004 3'. 08/31/84 522 168 2 5.0 GH 1341.12 1450.83 0 1. 49 1. 49 0 1. 38 1. 38 
1005 34 08/31/84 536 169 2 5.0 CH 1371.60 1536.56 0 5.10 5.10 0 4.56 4.56 
1006 34 08/31/84 2038 276 2 5.0 GH 1127.76 1322.98 0 1.77 1.77 0 1. 51 1. 51 
1007 311 08/31/8'. 2059 277 2 5.0 TZ 1310.64 1498.'0 0 1. 53 1. 53 0 1. 33 1.33 
1008 34 08/31/84 2113 278 2 5.0 TZ 1463.0~ 1610.27 0 1. 37 1.37 0 1.211 1. 2~ 
1009 3'1 08/31/8'1 2128 279 2 5.0 TZ 1'132.56 1450.65 0 ~.19 4.19 0 4.14 It. 14 
1010 34 08/31/84 211.2 280 2 5.0 TZ 1402.08 1377.93 0 3.57 3.57 0 3.63 3.63 
1011 311 08!3 1/811 2204 281 2 5.0 GH 1432.56 1367.17 0 9.77 9.77 0 10.2'. 10.24 
1012 34 09/01/8~ 10 286 2 5.0 GH 1'132.56 1567.33 0 0.70 0.70 0 0.64 0.64 
1013 34 09/01/84 121 291 2 5.0 GH 1432.56 1484.44 0 3.1.9 3.49 0 3.37 3.37 
1014 311 09/01/811 1311, 292 2 5.0 Gil 11163.04 1506.111 0 3.42 3.42 0 3.32 3.32 
1015 34 09/01/84 1119 293 2 5.0 Gil 1463.011 1416.'10 0 2.05 2.05 0 2.12 2.12 
1016 3'1 09/01/84 225 295 2 5.0 Gil 1371.60 1224.47 0 0.73 0.73 0 0.82 0.82 
1017 3'1 09/01/84 305 298 2 5.0 Gil 1310.64 1392.79 0 1. 53 1. 53 0 1. 44 1. 44 
1018 3'1 09/01/84 318 299 2 5.0 GH 1432.56 1440.6It 0 1.'/0 1. 40 0 1. 39 1. 39 
1019 311 09/01/84 332 300 2 5.0 Gil 1341.12 1429.06 0 5.22 5.22 0 4.90 4.90 
1020 31, 09/01/8'1 345 301 2 5.0 CII 1463.04 1336.45 0 2.73 2.73 0 2.99 2.99 
1021 34 09/01/84 410 303 2 5.0 Gil 1341.12 1464.70 0 6.71 6.71 0 6.111 6.14 
1022 311 09/01/84 423 304 2 5.0 Gil 1341.12 11.58.02 0 2.98 2.98 0 2.74 2.74 
1023 311 09/01/84 436 305 2 5.0 Gil 1341.12 1403.22 0 2.98 2.98 0 2.85 2.85 
10211 34 09/12/84 2128 247 3 5.0 GH 1219.20 1205.78 0 2.46 2.116 0 2.49 2.49 
1025 3'1 09/12/84 2221 250 3 5.0 GH 1310.64 1438.27 0 0.76 0.76 0 0.70 0.70 
1026 34 09/12/84 2323 255 3 5.0 Gil 1280.16 1294.39 0 0.78 0.78 0 0.77 0.77 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 20 
FISH CATCH AND DENSITY DATA FOR THE 3 METER BEAM TRAHL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEE!< DURATION REGION TOW_AREA VOLUME AD_YOY AD_YR_OL AD_TOTAL VO_YOY VD __ YR_OL VD_ TOTAL 

1027 311 09/13/81, 5 258 3 5.0 CH 1249.68 1255.40 0 0.80 0.80 0 0.80 0.80 
1028 34 09/13/84 38 261 3 5.0 CH 1341.12 1417.96 0 0.75 0.75 0 0.71 0.71 
1029 311 09/13/811 49 262 3 5.0 CH 1341.12 1595.44 0 0.75 0.75 0 0.63 0.63 
1030 34 09/13/811 113 264 3 5.0 CIl 1280.16 1428.32 0 0.78 0.78 0 0.70 0.70 
1031 34 09/13/84 158 266 3 5.0 CH 1493.52 1448.49 0 0.67 0.67 0 0.69 0.69 
1032 34 09/13/84 446 397 3 5.0 CIl 1158.24 1489.93 0 2.59 2.59 0 2.01 2.01 
1033 34 09/13/84 551 1101 3 5.0 CII 1127.76 1175.25 0 0.89 0.89 0 0.85 0.85 
1034 34 09/13/84 2000 1103 3 5.0 CH 1066.80 1169.45 0 13.12 13.12 0 11.97 11.97 
1035 311 09/13/84 2117 408 3 5.0 CH 1249.68 1200.26 0 1.60 1.60 0 1.67 1.67 
1036 34 09/13/84 2132 1109 3 5.1 Cli 1280.16 1321.511 0 1.56 1. 56 0 1. 51 1. 51 
1037 34 09/13/81, 2221 413 3 5.0 CII 1158.24 1225.34 0 3.45 3.45 0 3.26 3.26 
1038 34 09/13/84 2320 417 3 5.0 CH 1188.72 1344.42 0 3.36 3.36 0 2.98 2.98 
1039 34 09/14/84 8 420 3 5.0 CH 1158.24 1306.72 0 4.32 4.32 0 3.83 3.83 
10110 311 09/14/81, 49 1123 3 5.0 CIl 1341.12 1265.83 0 5.22 5.22 0 5.53 5.53 
1041 34 09/15/84 2004 460 3 5.0 I P 975.36 1078.26 0 1.03 1.03 0 0.93 0.93 
10112 34 09/15/84 2147 463 3 5.0 CH 1219.20 1357.19 0 1.64 1. 64 0 1.47 1. 47 
10113 31, 09/15/84 2231 465 3 5.0 CIi 1188.72 1409.74 0 0.84 0.84 0 0.71 0.71 
10114 34 09/15/84 2247 1166 3 5.0 CH 1402.08 1337.57 0 0.71 0.71 0 0.75 0.75 
10115 311 09/15/84 2300 467 3 5.0 CH 1158.24 1341.44 0 0.86 0.86 0 0.75 0.75 
10116 34 09/24/84 2115 607 I, 5.0 eH 1310.64 1414.62 0 2.29 2.29 0 2.12 2.12 
10117 34 09/211/84 2138 608 II 5.0 CH 1-645.92 1458.99 0 0.61 0.61 0 0.69 0.69 
10,,8 34 09/24/84 2153 609 4 5.0 CII 1371.60 1332.00 0 0.73 0.73 0 0.75 0.75 
1049 34 09/24/84 22111 610 4 5.0 CII 1219.20 1318.58 0 3.28 3.28 0 3.03 3.03 
1050 311 09/24/84 2235 611 II 5.0 CIl 1127.76 1340.39 0 2.66 2.66 0 2.24 2.24 
1051 31, 09/211/84 2309 612 'I 5.0 Cil 12119.68 1304.00 0 1.60 1. 60 0 1. 53 1.53 
1052 311 09/21,/811 2328 613 II 5.0 CH 1127.76 13611. 06 0 2.66 2.66 0 2.20 2.20 
1053 34 09/24/84 2345 614 4 5.0 CIl 131!1.12 1415.17 0 1. 49 1.49 0 1. 41 1. 41 
10511 3/1 09/25/84 4 615 II 5.0 Cli 1219.20 1394.05 0 0.82 0.82 0 0.72 0.72 
1055 34 09/25/84 117 617 4 5.0 CH 1127.76 1530.12 0 3.55 3.55 0 2.61 2.61 
1056 3/1 09/25/84 204 621 4 5.0 CH 1219.20 1348.78 0 3.28 3.28 0 2.97 2.97 
1057 311 09/25/84 256 623 4 5.0 CH 1158.24 1098.66 0 0.86 0.86 0 0.91 0.91 
1058 34 09/25/84 1920 626 4 5.0 CH 1158.24 1240.23 0 1.73 1. 73 0 1. 61 1. 61 
1059 311 09/25/84 1937 627 4 5.0 Cli 1036.32 993.48 0 7.72 7.72 0 8.05 8.05 
1060 34 09/25/84 1952 628 II 5.0 CII 1219.20 1301.32 0 0.82 0.82 0 0.77 0.77 
1061 34 09/25/84 2041 631 4 5.0 CH 1097.28 1229.71 0 0.91 0.91 0 0.81 0.81 
1062 34 09/25/84 2125 632 4 5.0 CH 1341.12 1332.07 0 1. 49 1.49 0 1. 50 1. 50 
1063 34 09/25/84 2222 635 4 5.0 Cli 1127.76 1214.37 0 1.77 1.77 0 1. 65 1.65 
1064 34 09/25/84 2306 638 4 5.0 CH 1493.52 1397.69 0 1. 34 1. 34 0 1. 43 1. 43 
1065 311 09/25/84 2325 639 4 5.0 CH 1005.811 1322.57 0 1.99 1. 99 0 1. 51 1. 51 
1066 34 09/25/84 2343 6110 4 5.0 CIl 1371.60 1386.89 0 0.73 0.73 0 0.72 0.72 
1067 34 09/26/84 1 641 4 5.0 CII 1097.28 1339.22 0 7.29 7.29 0 5.97 5.97 
1068 34 09/26/8

'
1 16 642 4 5.0 CH 1066.80 1209.14 0 7.S!) 7.50 0 6.62 6.62 

1069 311 09/26/811 36 6/13 II 5.0 CH 944.88 1176.67 0 3.18 3.18 0 2.55 2.55 
1010 31, 09/26/84 54 644 4 5.0 Cli 1127.76 1354.49 0 0.89 0.89 0 0.74 0.74 
1071 34 09/26/84 209 6118 'I 5.0 CH 1127.76 1311.16 0 15.07 15.07 0 12.97 12.97 
1072 34 09/26/84 248 650 4 5.0 eH 1036.32 1134.57 0 1. 93 1.93 0 1. 76 1. 76 
1073 34 09/26/84 304 651 4 5.0 Cli 975.36 1143.79 0 7.18 7.18 0 6.12 6.12 
1074 311 09/26/84 324 652 4 5.0 CH 1097.28 1148.67 0 1. 82 1. 82 0 1.711 1.74 
1075 34 09/26/84 342 653 4 5.0 Cli 1097.28 1000.84 0 10.94 10.94 0 11.99 11.99 
1076 3/1 09/26/811 402 654 4 5.0 CIl 1584.96 1210.17 0 1. 26 1.26 0 1. 65 1.65 
1077 34 09/26/84 420 655 " 5.0 CH 1371.60 992.58 0 2.19 2.19 0 3.02 3.02 
1078 311 09/26/84 440 656 4 5.0 CH 1066.80 1232.94 0 4.69 4.69 0 '1.06 '1.06 
1079 34 09/26/84 456 657 4 5.0 eli 1097.28 1306.41 0 1. 82 1.82 0 1. 53 1. 53 
1080 34 09/26/811 2223 658 4 5.0 CIl 1645.92 1282.06 0 4.86 11.86 0 6.2'1 6.24 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 21 
FISH CATCIl AND DENSITY DATA fOR THE 3 METER BEAM TRAWL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TOW_AREA VOLUME AD __ YOY AD_YH_OL AD_TOTAL VO_YOY VD_YR_OL VO_TOTAL 

1081 31t 09/26/84 2253 660 4 5.0 CIl 1188.72 1/107.46 0.00 1.68 1.68 0.00 1.42 1.42 
1082 34 09/26/84 2308 661 4 5.0 GH 1036.32 1371.35 0.00 4.82 4.82 0.00 3.65 3.65 
1083 3lj 09/26/8'1 23211 662 lj 5.0 CH 1158.24 1313.01 0.00 11.32 4.32 0.00 3.81 3.81 
1084 3/1 09/26/84 2340 663 4 5.0 CH 1188.72 1276.83 0.00 2.52 2.52 0.00 2.35 2.35 
1085 3tl 09/27/84 2024 552 II 5.0 GH 1645.92 1666.94 0.00 1.22 1.22 0.00 1.20 1. 20 
1086 34 09/27/84 2041 553 II 5.0 CH 1554.48 1503.50 0.00 1.29 1. 29 0.00 1. 33 1. 33 
1087 3lj 09/27/84 2111 555 4 5.0 GH 1402.08 1452.86 0.00 l.lj3 1. 43 0.00 1. 38 1. 38 
1088 35 08/16/84 2149 31 1 5.2 CH 12119.68 1275.21 0.80 23.21 24.01 0.78 22.74 23.53 
1089 35 08/16/84 2214 32 1 5.2 GH 1280.16 1074.20 0.00 28.90 28.90 0.00 34.44 34.44 
1090 35 08/16/811 2251 311 1 5.0 CH 1158.24 1078.37 0.86 25.90 26.76 0.93 27.82 28.75 
1091 35 08/16/8lJ 2312 35 1 5.2 CIl 1249.68 1216.21 0.00 12.00 12.00 0.00 12.33 12.33 
1092 35 08/16/84 2334 36 1 5.2 CIl 1432.56 1248.29 0.70 13.96 14.66 0.80 16.02 16.82 
1093 35 08/16/84 2352 37 1 5.2 GH 1432.56 1258.37 0.70 27.22 27.92 0.79 30.99 31.79 
10911 35 08/17/811 17 38 1 5.2 CH 28311.64 1362.511 0.00 4.59 4.59 0.00 9.54 9.54 
1095 35 08117/84 35 39 1 5.2 Gil 1584.96 1305.97 0.00 1.26 1. 26 0.00 1. 53 1.53 
1096 35 08/17/84 51 110 1 5.7 Gil 1463.04 1227.16 0.00 34.18 34.18 0.00 40.74 40.74 
1097 35 08/17/84 112 41 1 5.8 GH 15811.96 1401.80 1. 26 21.45 22.71 1. 43 24.25 25.68 
1098 35 08/17/84 135 42 1 5.5 CH 1615.44 1320.52 0.00 19.81 19.81 0.00 24.23 24.23 
1099 35 08/17 /84 201 43 1 5.5 CIl 1645.92 1339.06 0.61 23.09 23.69 0.75 28.38 29.12 
1100 35 08/17/BII 226 1111 1 5.5 GH 16115.92 1361.47 0.61 16.40 17.01 0.73 19.83 20.57 
1101 35 08/17/84 248 45 1 5.5 Gli 1645.92 1307.61 0.00 19.44 19. 114 0.00 24.47 21\. 47 
1102 35 08/17/811 316 46 1 5.5 CH 1615.44 1339.54 0.00 7. 113 7.43 0.00 8.96 8.96 
1103 35 08/17/84 334 47 1 5.5 CH 1097.28 1228.28 0.91 34.63 35.54 0.81 30.94 31.75 
1104 35 08/17/84 407 48 1 5.5 GH 1371.60 1212.48 0.00 19.69 19.69 0.00 22.27 22.27 
1105 35 08/17/84 428 49 1 5.5 CII 1371.60 1158.66 0.00 14.58 14.58 0.00 17 .26 17.26 
1106 35 08/17/84 447 50 1 5.5 GH 1249.68 1244.18 0.80 20.01 20.81 0.80 20.09 20.90 
1107 35 08/17/84 2131 51 1 5.5 CH 1249.68 1249.45 1. 60 25.61 27.21 1.60 25.61 27.21 
1108 35 08/17/84 2210 53 1 5.5 CH 11-58.24 1268.06 0.00 61.30 61.30 0.00 55.99 55.99 
1109 35 08/17/84 2229 54 1 5.5 Gil 1066.80 1168.81 0.00 36.56 36.56 0.00 33.37 33.37 
1110 35 08/17/84 2312 55 1 5.5 GH 1249.68 1221.112 0.00 35.21 35.21 0.00 36.02 36.02 
11 1 1 35 08/18/84 15 57 1 5.5 CH 1310.64 1139.21 1. 53 35.86 37.39 1. 76 41.26 43.01 
1112 35 08/18/84 38 58 1 5.5 CH 1432.56 1300.12 0.70 30.02 30.71 0.77 33.07 33.811 
1113 35 08/18/84 114 60 1 5.5 CH 1097.28 1134.77 0.00 13.67 13.67 0.00 13.22 13.22 
11111 35 08/18/84 132 61 1 5.5 Cil 1158.24 1098.80 0.86 31.0n 31. 95 0.91 32.76 33.67 
1115 35 08/18/84 152 62 1 5.5 lP 1036.32 1201.08 0.96 26.05 27.02 0.83 22.48 23.31 
11 16 35 08/18/811 210 63 1 5.5 IP 1158.24 1151. 17 0.00 13.81 13.81 0.00 13.90 13.90 
1117 35 08/18/811 229 64 1 5.5 I P 975.36 1070.49 0.00 23.58 23.58 0.00 21.49 21.49 
1118 35 08/18/84 247 65 1 5.5 I P 1036.32 1186.59 0.96 27.02 27.98 0.84 23.60 24.411 
1119 35 08/18/84 305 66 1 5.5 I P 975.36 1030.111 1.03 16.40 17 .113 0.97 15.53 16.50 
1120 35 08/18/81~ 323 67 1 5.5 GH 1005.84 1205.81 0.99 87.49 88. t18 0.83 72.98 73.81 
1121 35 08/18/84 412 69 1 5.5 CH 1219.20 1223.75 0.82 6.56 7.38 0.82 6.54 7.35 
1122 35 08/18/84 1135 70 1 5.5 CH 1188.72 1173.02 0.00 34.49 34.49 0.00 34.95 34.95 
1123 35 08/18/84 4511 71 1 5.0 IP 1188.72 1236.01 0.00 13. 116 13.116 0.00 12.911 12.94 
1124 35 08/18/811 2053 73 1 5.5 CH 1158.24 1158.11 0.00 34.54 311.54 0.00 34.54 34.54 
1125 35 08/18/84 2113 74 1 5.5 GH 975.36 1162.64 1. 03 9.23 10.25 0.86 7.74 8.60 
1126 35 08/18/811 2133 75 1 5.5 CIf 1036.32 1082.70 0.96 18.33 19.30 0.92 17.55 18.47 
1127 35 08/18/84 2150 76 1 5.5 CII 1158.24 1253.31 0.00 17.27 17.27 0.00 15.96 15.96 
1128 35 08/18/811 2207 77 1 5.5 CH 1097.28 1300.28 1. 82 10.94 12.76 1.5/1 9.23 10.77 
1129 35 08/18/84 2307 79 1 5.5 GH 1158.24 1159.90 0.00 13.81 13.81 0.00 13.79 13.79 
1130 35 08/18/811 2325 80 1 5.5 CIl 1310.64 1291.115 0.00 12.97 12.97 0.00 13.16 13.16 
1131 35 08/18/84 2342 81 1 5.5 CH 1371.60 1241.79 1. 46 13.85 15.31 1.61 15.30 16.91 
1132 35 08/19/811 17 83 1 5.5 Cit 12119.68 1257.11 0.80 16.00 16.80 0.80 15.91 16.71 
1133 35 08/19/84 33 84 1 5.5 CH 1127.76 1008.48 0.00 34.58 34.58 0.00 38.67 38.67 
1134 35 08/19/84 53 85 1 5.5 GH 1127.76 11112.99 0.00 31.03 31.03 0.00 30.62 30.62 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 22 
FISH CATCH AND DENSITY DATA FOR THE 3 METER BEAM TRAHL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TOW_AREA VOLUME AD_YOY AD_YR_OL AD_TOTAL VO_YOY VO_YR_OL VO_TOTAL 

1135 35 08/19/84 115 86 1 5.5 CH 1127.76 1210.19 0.00 28.37 28.37 0.00 26.44 26.411 
1136 35 08/19/811 136 87 1 5.5 CH 1127.76 1150.29 0.89 28.37 29.26 0.87 27.82 28.69 
1137 35 08/19/811 156 88 1 5.5 CH 1066.80 1006.35 0.911 12.19 13.12 0.99 12.92 13.91 
1138 35 08/19/811 216 89 1 5.5 CH 1127.76 1222.35 0.00 11.53 11. 53 0.00 10.64 10.64 
1139 35 08/19/811 235 90 1 5.5 CH 1066.80 1122.81 0.00 41.24 111. 24 0.00 39.19 39.19 
1]110 35 08/19/84 301 91 1 5.5 CH 1066.80 998.28 0.00 26.25 26.25 0.00 28.05 28.05 
11111 35 08/19/84 321 92 1 5.5 CH 1127.76 1239.09 0.00 39.90 39.90 0.00 36.32 36.32 
11112 35 08/19/84 2400 82 1 5.5 CH 1249.68 1183.58 0.80 14.40 15.20 0.84 15.21 16.05 
I tlI3 35 08/29/84 106 93 2 5.0 Cli 1280.16 1338.81 0.00 3.12 3.12 0.00 2.99 2.99 
11114 35 08/29/84 121 94 2 5.0 CH 762.00 1297.23 n.oo 10.50 10.50 0.00 6.17 6.17 
11115 35 08/29/84 141 95 2 5.0 CI~ 1158.24 1371.31 0.00 4.32 4.32 0.00 3.65 3.65 
1 JlI6 35 08/29/84 158 96 2 5.0 CH 1524.00 1578.74 0.00 4.59 4.59 0.00 4.43 4.43 
11117 35 08/29/811 221 97 2 5.0 CH 1432.56 1565.21 0.00 3.49 3.49 0.00 3.19 3.19 
I tlI8 35 08/29/84 239 98 2 5.0 CH 1584.96 1413.68 0.00 1. 89 1. 89 0.00 2.12 2.12 
1149 35 08/29/84 255 99 2 5.0 Cll 1737.36 1494.88 0.00 0.58 0.58 0.00 0.67 0.67 
1150 35 08/29/811 322 100 2 5.0 CH 13111.12 1538.1I4 0.75 5.22 5.97 0.65 4.55 5.20 
1151 35 08/29/84 338 133 2 5.0 CH 1554.118 1546.17 1.29 9.01 10.29 1.29 9.05 10.35 
1152 35 08/29/84 352 134 2 5.0 CH 1097.28 1460.94 0.00 211.61 211.61 0.00 18.118 18.48 
1153 35 08/29/84 412 135 2 5.0 CH 1554.48 1401.89 7.08 70.76 77.84 7.85 78.47 86.31 
1154 35 08/29/811 '133 136 2 5.0 CH 1280.16 1366.96 2.3'1 76.55 78.90 2.19 71.69 73.89 
1155 35 08/29/84 453 137 2 5.0 CH 1524.00 1421.53 1. 97 9.19 11. 15 2.11 9.85 11.96 
1156 35 08/30/84 2129 139 2 5.0 CI~ 1493.52 11111.24 0.00 6.70 6.70 0.00 7.09 7.09 
1157 35 Cl8/3C1/811 21411 1110 2 5.0 CH 1584.96 1493.06 0.00 5.68 5.68 0.00 6.03 6.03 
1158 35 08/30/84 2158 141 2 5.0 CH 1463.04 1412.39 0.00 7.52 7.52 0.00 7.79 7.79 
1159 35 08/30/811 2211 11/2 2 5.0 CH 1402.08 1495.95 0.71 5. 7i 6.42 0.67 5.35 6.02 
1160 35 08/30/84 2235 143 2 5.0 CIl 1584.96 1472.73 0.00 3.15 3.15 0.00 3.40 3.40 
1161 35 08/30/84 2301 1114 2 5.0 CIl 1341.12 1458.84 0.75 40.26 111.01 0.69 37.02 37.70 
1162 35 OB/30/84 2315 145 2 5.0 CH 1341 . 12 11143.33 2.98 29.83 32.B1 2.77 27.71 30.49 
1163 35 08/30/84 2328 1116 2 5.0 CH 1402.08 11130.09 0.71 10.70 11. 41 0.70 10.49 11. 19 
1164 35 08/30/84 2341 147 2 5.0 CH 1493.52 1489.20 0.00 4.02 4.02 0.00 4.03 4.03 
1165 35 08/30/811 2353 148 2 5.0 CH 1554.48 646.71 0.64 1. 93 2.57 1.55 4.64 6.19 
1166 35 08/31/84 4 1119 2 5.0 CH 1310.64 1375.88 0.00 6.87 6.87 0.00 6.54 6.54 
1167 35 08/31/84 18 150 2 5.0 CH 1310.64 1492.32 3.81 22.89 26.70 3.35 20.10 23.45 
1168 35 08/31/84 34 151 2 5.0 CH 1341.12 1514.69 0.00 4.47 4.47 0.00 3.96 3.96 
1169 35 08/31/84 45 152 2 5.0 CII 11163.04 1518.46 0.00 5.117 5.47 0.00 5.27 5.27 
1170 35 08/31/84 112 154 2 5.0 CH 1402.08 1531.59 0.71 2.B5 3.57 0.65 2.61 3.26 
1 1 71 35 08/31/84 1211 155 2 5.0 CH 1432.56 1467.94 2.09 5.58 7.68 2.04 5.45 7.49 
1172 35 08/31/84 137 156 2 5.0 CH 1341.12 11123.94 2.24 43.25 45. 118 2.11 40.73 42.84 
1173 35 08/31/84 206 157 2 5.0 CH 1432.56 1493.46 3. 119 56.54 60.03 3.35 54.24 57.58 
1174 35 08/31/811 244 158 2 5.0 CH 1310.611 11149.80 1. 53 29.76 31.28 1. 38 26.90 28.28 
1175 35 08/31/811 301 159 2 5.0 CH 13111.12 1426.04 2.98 34.30 37.28 2.80 32.26 35.06 
1176 35 08/31/84 316 160 2 5.0 CII 11102.08 1518.81 0.00 3.57 3.57 0.00 3.29 3.29 
1177 35 08/31/811 328 161 2 5.0 CH 1493.52 1497.99 0.67 24.10 24.77 0.67 24.03 24.70 
1178 35 08/31/84 3112 162 2 5.1 CH 1676.40 1496.40 0.00 4.18 4.18 0.00 4.68 4.68 
1179 35 08/31/811 35

'
1 163 2 5.0 CH 1463.04 1521.23 0.00 7.52 7.52 0.00 7.23 7.23 

1180 35 08/31/84 406 164 2 5.0 CH 1432.56 1508.19 0.00 7.68 7.68 0.00 7.29 7.29 
1181 35 08/31/811 4119 166 2 5.0 CII 15511. 118 1527.47 0.64 72.69 73. 31~ 0.65 73.98 711. 63 
1182 35 OB/31/811 510 167 2 5.0 CH 1310.64 1401.55 0.00 12.21 12.21 0.00 11.42 11.42 
1183 35 08/31/84 522 168 2 5.0 Cit 13111. 12 1450.83 0.00 II. 47 4.47 0.00 4.111 II. 14 
1184 35 08/31/811 536 169 2 5.0 Cli 1371.60 1536.56 0.73 5.83 6.56 0.65 5.21 5.86 
1185 35 08/31/84 2038 276 2 5.0 CH 1127.76 1322.98 0.00 7.98 7.98 0.00 6.80 6.80 
1186 35 08/31/84 2059 277 2 5.0 TZ 1310.64 1498.47 0.00 10.68 10.68 0.00 9.34 9.34 
1187 35 08/31/84 2113 278 2 5.0 TZ 1463.04 1610.27 0.00 8.20 8.20 0.00 7.45 7.45 
1188 35 08/31/84 2128 279 2 5.0 TZ 1432.56 1450.65 0.00 18.15 18.15 0.00 17.92 17.92 
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1189 35 08/31/84 21112 280 2 5 TZ 1402.08 1377 .93 0.00 7.85 7.85 0.00 7.98 7.98 
1190 35 08/31/81\ 2204 281 2 5 CH 1432.56 1367.17 0.00 241.53 24l. 53 0.00 253.08 253.08 
1191 35 08/31/84 2245 282 2 5 CII 1341.12 1512.78 0.75 21.62 22.37 0.66 19.17 19.83 
1192 35 08/31/811 2259 283 2 5 CII 1554 .. 48 1538.17 0.64 10.29 10.94 0.65 10.40 11.05 
1193 35 08/31/84 2357 285 2 5 Gil 1524. '00 1581.65 0.00 1. 31 1. 31 0.00 1.26 1. 26 
11911 35 09/01/84 10 286 2 5 CII 1432.56 1567.33 1.110 3. 119 4.89 1.28 ' 3.19 'I. 47 
1195 35 09/01/84 23 287 2 5 CII 1493.52 1535.10 2.01 3.35 5.36 1. 95 3.26 5.21 
1196 35 09/01/84 38 288 2 5 CII 1371.60 1452.14 0.73 2.92 3.65 0.69 2.75 3. 114 
1197 35 09/01/84 51 289 2 5 CII 1463.04 1455.76 2.73 39.64 42.38 2.75 39.84 42.59 
1198 35 09/01/84 106 290 2 5 Gil 1524.00 1559.75 1. 31 26.25 27.56 1.28 25.65 26.93 
1199 35 09/01/84 121 291 2 5 CII 1432.56 1484.44 6.28 39.09 45.37 6.06 37.72 43.79 
1200 35 09/01/81, 134 292 2 5 Gil 1463.04 1506.111 3.42 22.56 25.97 3.32 21.91 25.23 
1201 35 09/01/811 149 293 2 5 CII 11163.04 1416.40 4.10 25.29 29.39 4.24 26.12 30.36 
1202 35 09/01/84 225 295 2 5 CII 1371.60 1224.47 5.10 14.58 19.69 5.72 16.33 22.05 
1203 35 09/01/84 238 296 2 5 CII 131".12 1464.75 2.211 10.44 12.68 2.05 9.56 11. 61 
1204 35 09/01/84 252 297 2 5 Cli 1371.60 1339.38 2.19 14.58 16.77 2.24 14.93 17.17 
1205 35 09/01/84 305 298 2 5 CII 1310.64 1392.79 2.29 25.94 28.23 2.15 21 .. 41 26.57 
1206 35 09/01/8/, 318 299 2 5 CII 1432.56 1440.64 2.09 24.43 26.53 2.08 24.29 26.38 
1207 35 09/01/84 332 300 2 5 Cli 13111.12 1429.06 5.22 19.39 211. 61 4.90 18.19 23.09 
1208 35 09/01/84 345 301 2 5 CH 1463.04 1336.45 1. 37 13.67 15.04 1.50 14.96 16.46 
1209 35 09/01/84 410 303 2 5 CII 1341.12 1464.70 4.47 28.33 32.81 4.10 25.94 30.04 
1210 35 09/01/84 1'23 304 2 5 CII 1341.12 1458.02 2.24 16.40 18.64 2.06 15.09 17.15 
1211 35 09/01/84 436 305 2 5 CH 1341.12 llJ03.22 3.73 21.62 25.35 3.56 20.67 24.23 
1212 35 09/12/84 2128 2//7 3 5 CII 1219.20 1205.78 0.00 1.64 1.64 0.00 1.66 1. 66 
1213 35 09/12/84 2141 248 3 5 CII 1097.28 1206.87 0.00 2.73 2.73 0.00 2.49 2.49 
1211, 35 09/12/84 2209 249 3 5 CII 1310.64 1337.74 0.76 3.05 3.81 0.75 2.99 3.74 
1215 35 09/12/8lJ 2221 250 3 5 GH 1310.64 1438.27 0.00 1. 53 1.53 0.00 1.39 1. 39 
1216 35 09/12/81, 2232 251 3 5 Gil 1280.16 1119.08 0.78 0.78 1.56 0.89 0.89 1. 79 
1217 35 09/12/84 2246 252 3 5 CH 1280.16 1374.68 0.00 1. 56 1.56 0.00 1.45 1. 45 
1218 35 09/12/84 2300 253 3 5 CII 1280.16 1265.97 0.00 1. 56 1.56 0.00 1. 58 1. 58 
1219 35 09/12/811 2312 254 3 5 CH 1280.16 1598.65 0.00 1. 56 1. 56 0.00 1. 25 1. 25 
1220 35 09/12/84 2338 256 3 5 CII 1310.64 1443.25 0.00 1. 53 1.53 0.00 1. 39 1. 39 
1221 35 09/12/84 2351 257 3 5 CII 1341.12 979.77 0.00 0.75 0.75 0.00 1.02 1. 02 
1222 35 09/13/84 5 258 3 5 CII 1249.68 1255.40 0.00 2.40 2.40 0.00 2.39 2.39 
1223 35 09/13/84 15 259 3 5 GH 1188.72 1463.62 0.00 0.84 0.81, 0.00 0.68 0.68 
1224 35 09/13/84 26 260 3 5 Cil 1280.16 1229.16 0.00 1. 56 1. 56 0.00 1. 63 1. 63 
1225 35 09/13/84 38 261 3 5 GH 1341.12 1417.96 0.75 3.73 4.117 0.71 3.53 4.23 
1226 35 09/13/84 49 262 3 5 CII 1341.12 1595.44 0.00 2.24 2.24 0.00 1. 88 1.88 
1227 35 09/13/84 101 263 3 5 CII 1341.12 1428.18 0.00 3.73 3.73 0.00 3.50 3.50 
1228 35 09/13/84 113 264 3 5 Cli 1280.16 11128.32 0.00 3.91 3.91 0.00 3.50 3.50 
1229 35 09/13/81, 121, 265 3 5 CII 1402.08 1358.52 0.71 5.71 6.42 0.74 5.89 6.62 
1230 35 09/13/84 158 266 3 5 Gli 11t93.52 141,8.49 0.00 6.03 6.03 0.00 6.21 6.21 
1231 35 09/13/811 306 271 3 5 CH 1493.52 1236.79 0.00 2.01 2.01 0.00 2.43 2.43 
1232 35 09/13/811 346 274 3 5 GH 1554.48 1194.40 5.15 10.29 15. 114 6.70 13.40 20.09 
1233 35 09/13/84 1120 275 3 5 CII 1158.24 1285.05 1.73 9.50 11.22 1. 56 8.56 10.12 
123

" 
35 09/13/811 1,46 397 3 5 Gil 1158.24 1489.93 1. 73 47.49 1~9. 21 1. 34 36.91 38.26 

1235 35 09/13/811 512 398 3 5 Gil 1402.08 1357.84 0.00 9.99 9.99 0.00 10.31 10.31 
1236 35 09/13/84 525 399 3 5 Cli 12119.68 1245.79 0.00 3.20 3.20 0.00 3.21 3.21 
1237 35 09/13/84 2000 403 3 5 CII 1066.80 1169.45 14.06 51.56 65.62 12.83 47.03 59.86 
1238 35 09/13/84 2022 404 3 5 CH 1341.12 1256.01 10.44 23.86 34.30 11. 15 25.48 36.62 
1239 35 09/13/811 2036 1105 3 5 Gli 1249.68 1240.61 1. 60 22.41 211.01 1. 61 22.57 21/, 18 
12110 35 09/13/84 2050 406 3 5 CII 1158.24 800.92 8.63 12.09 20.72 12.49 17.48 29.97 
12/11 35 09/13/84 2102 ,,07 3 5 CH 1097.28 1293.02 0.91 30.07 30.99 0.77 25.52 26.29 
12112 35 09/13/84 2117 408 3 5 CII 1249.68 1200.26 4.00 57.61 61.62 I!. 17 59.99 64.15 
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121,3 35 09/13/84 2132 1,09 3 5.1 cu 1280.16 1321.54 2.311 50.77 53.12 2.27 49.19 51.46 
121,1, 35 09/13/84 211'5 lilO 3 5.0 CH 1280.16 1261.711 0.00 11.72 11.72 0.00 11.89 11.89 
12'15 35 09/13/84 2159 411 3 5.0 CII 1158.24 1184.86 0.00 6.04 6.011 0.00 5.91 5.91 
121,6 35 09/13/811 2210 ,,12 3 5.0 Cli 1158.24 1183. 09 0.00 51.80 51.80 0.00 50.71 50.71 
121,7 35 09/13/84 2221 413 3 5.0 CH 1158.24 1225.34 3.45 25.90 29.35 3.26 24.48 27.75 
12,,8 35 09/13/811 2231, 1114 3 5.0 Cit 1097. 28 1383.20 0.00 21. 87 21. 87 0.00 17.35 17.35 
121,9 35 09/13/84 2246 415 3 5.0 CU 1249.68 1345.92 0.00 13.60 13.60 0.00 12.63 12.63 
1250 35 09/13/84 2257 416 3 5.0 CII 1249.68 1155.69 0.80 29.61 30.41 0.87 32.02 32.88 
1251 35 09/13/811 2320 "17 3 5.0 Cit 1188.72 1344.42 2.52 11'.30 16.82 2.23 12.64 111. 88 
1252 35 09/13/84 2334 1,18 3 5.0 CH 1188.72 1358.39 2.52 18.51 21.03 2.21 16.20 18.40 
1253 35 09/13/84 2351 419 3 5.0 Cli 1188.72 1374.13 10.09 112.90 53.00 8.73 37.11 45.85 
1254 35 09/14/84 8 420 3 5.0 CH 1158.24 1306.72 14.68 31.08 45.76 13.01 27.55 40.56 
1255 35 09/14/84 22 421 3 5.0 CH 1158.24 777.68 6.91 43.17 50.08 10.29 64.29 74.58 
1256 35 09/14/84 49 423 3 5.0 CH 1341.12 1265.83 2.98 8.95 11. 93 3.16 9.48 12.64 
1257 35 09/1 1,/811 111 ,,25 3 5.0 CH 1249.68 1/107.87 0.00 0.80 0.80 0.00 0.71 0.71 
1258 35 09/14/84 134 427 3 5.0 CH 1188.72 1318.99 0.00 19.35 19.35 0.00 17.44 17.41, 
1259 35 09/14/84 147 428 3 5.0 CII 1341.12 1338.35 2.24 6.71 8.95 2.24 6.72 8.97 
1260 35 09/14/81, 236 432 3 5.0 CH 121'9.68 1318.24 0.00 0.80 0.80 0.00 0.76 0.76 
1261 35 09/14/84 247 433 3 5.0 CH 1402.08 1670.21 0.00 2.85 2.85 0.00 2.39 2.39 
1262 35 09/1 1,/811 309 1135 3 5.0 CH 1/'32.56 1275.24 O.uo 1'.89 1'.89 0.00 5.49 5.49 
1263 35 09/14/84 335 437 3 5.0 CH 1402.08 1359.73 0.00 2. II, 2.111 0.00 2.21 2.21 
12611 35 09/15/84 2001, 460 3 5.0 IP 975.36 1078.26 0.00 511. 34 54.34 0.00 49.15 49.15 
1265 35 09/15/811 2024 1161 3 5.0 Cit 91'4.88 1283.83 0.00 2.12 2.12 0.00 1. 56 1. 56 
1266 35 09/15/81, 20"8 1,62 3 5.0 Cif 1005.84 1181.04 0.00 6.96 6.96 0.00 5.93 5.93 
1267 35 09/15/84 2147 463 3 5.0 CH 1219.20 1357.19 2.46 6.56 9.02 2.21 5.89 8.10 
1268 35 09/15/84 2231 465 3 5.0 CH 1188.72 1409.74 0.00 17.67 17.67 0.00 14.90 14.90 
1269 35 09/15/84 22117 466 3 5.0 Cli 1402.08 1337.57 2.85 7.13 9.99 2.99 7. 1'8 10.47 
1270 35 09/15/84 2300 467 3 5.0 CH 1158.24 1341.41, 0.00 0.86 0.86 0.00 0.75 0.75 
1271 35 09/15/811 2316 468 3 5.0 CH 12119.68 1280.55 0.80 6.40 7.20 0.78 6.25 7.03 
12"72 35 09/15/84 2331 501 3 5.0 CH 1219.20 1277.43 4.92 7.38 12.30 4.70 7.05 11.74 
1273 35 09/16/811 30 502 3 5.0 TZ 914.40 13711. 00 0.00 4.37 4.37 0.00 2.91 2.91 
1214 35 09/211/84 2028 6011 I~ 5.0 CH 1188.72 1484.85 0.811 5.89 6.73 0.67 4.71 5.39 
1275 35 09/211/8Il 20115 605 4 5.0 CH 1188.72 1512.64 1. 68 1. 68 3.36 1. 32 1. 32 2.64 
1276 35 09/24/84 2100 606 4 5.0 CH 975.36 1/190.56 0.00 4.10 4.10 0.00 2.68 2.68 
1277 35 09/21,/84 2115 607 4 5.0 Cli 1310.64 1414.62 13.73 22.13 35.86 12.72 20.50 33.22 
1278 35 09/211/84 2138 608 4 5.0 CH 1645.92 1458.99 0.61 4.25 4.86 0.69 4.80 5.48 
1279 35 09/24/811 2153 609 4 5.0 CH 1371.60 1332.00 13.85 18.23 32.08 14.26 18.77 33.03 
1280 35 09/24/84 2214 610 4 5.0 CH 1219.20 1318.58 9.84 31.17 41.01 9.10 28.82 37.92 
1281 35 09/24/814 2235 611 I, 5.0 CH 1127.76 1340.39 7.98 23.94 31.92 6.71 20.14 26.86 
1282 35 09/24/81, 2309 612 4 5.0 CH 1249.68 13011. 00 11.20 24.81 36.01 10.74 23.77 34.51 
1283 35 09/211/84 2328 613 4 5.0 CH 1127.76 1364.06 7.98 14.19 22.17 6.60 11.73 18.33 
1281, 35 09/211/811 231'5 614 4 5.0 CH 13111. 12 1415.17 6.71 14.91 21.62 6.36 14.13 20.49 
1285 35 09/25/84 4 615 4 5.0 CH 1219.20 1394.05 5.74 18.86 24.61 5.02 16.50 21.52 
1286 35 09/25/84 29 616 I, 5.0 Cli 12119.68 1593.82 1'.80 24.01 28.81 3.76 18.82 22.59 
1287 35 09/25/84 47 617 4 5.0 Cli 1127.76 1530.12 10.64 13.30 23.94 7.84 9.80 17.65 
1288 35 09/25/84 143 620 4 5.0 CH 1036.32 1342.04 2.89 21.23 24.12 2.24 16.39 18.63 
1289 35 09/25/811 204 621 4 5.0 CH 1219.20 1348.78 12.30 42.65 54.95 11 . 12 38.55 1,9.67 
1290 35 09/25/84 256 623 4 5.0 CII 1158.24 1098.66 0.86 19.86 20.72 0.91 20.93 21.84 
1291 35 09/25/811 1920 626 II 5.0 Cli 1158.24 1240.23 0.00 66.48 66.1'8 0.00 62.09 62.09 
1292 35 09/25/84 1937 627 4 5.0 CH 1036.32 993.48 0.00 38.60 38.60 0.00 40.26 40.26 
1293 35 09/25/811 1952 628 I, 5.0 CH 1219.20 1301.32 0.00 13.12 13. 12 0.00 12.30 12.30 
1291, 35 09/25/84 2007 629 4 5.0 CH 1127.76 1280.41 0.00 54.98 54.98 0.00 48.42 48.42 
1295 35 09/25/84 2023 630 4 5.0 CH 1158.24 1258.87 0.00 60.44 60.44 0.00 55.61 55.61 
1296 35 09/25/84 2041 631 4 5.0 CH 1097.28 1229.71 0.00 103.89 103.89 0.00 92.71 92.71 
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1297 35 09/25/81, 2125 632 4 5.0 CH 1341.12 1332.07 0.75 11. 18 11.93 0.75 11.26 12.01 
1298 35 09/25/84 2157 634 II 5.0 CIl 12119.68 1242.30 0.00 29.61 29.61 0.00 29.78 29.78 
1299 35 09/25/84 2222 635 4 5.0 C~I 1127.76 12111. 37 1.77 17.73 19.51 1. 65 16.1,7 18.12 
1300 35 09/25/811 2237 636 4 5.0 CH 1127.76 1264.38 0.00 2.66 2.66 0.00 2.37 2.37 
1301 35 09/25/81, 2251 637 4 5.0 CIl 1402.08 1419.57 0.00 4.99 4.99 0.00 4.93 4.93 
1302 35 09/25/84 2306 638 4 5.0 CH 1493.52 1397.69 0.00 8.03 8.03 0.00 8.59 8.59 
1303 35 09/25/84 2325 639 4 5.0 CIl 1005.84 1322.57 0.00 43.74 113.111 0.00 33.27 33.27 
13011 35 09/25/84 2343 640 4 5.0 eli 1371.60 1386.89 0.00 32.81 32.81 0.00 32.45 32.45 
1305 35 09/26/811 1 641 4 5.0 eH 1097.28 1339.22 0.00 29.16 29.16 0.00 23.89 23.89 
1306 35 09/26/811 16 642 II 5.0 CIl 1066.80 1209.14 0.00 74.99 74.99 0.00 66.16 66.16 
1307 35 09/26/811 36 6113 4 5.0 Gli 944.88 1176.67 0.00 49.74 119.74 0.00 39.94 39.94 
1308 35 09/26/811 54 61111 4 5.0 CH 1127.76 1351" 1,9 0.00 57.64 57.611 0.00 47.99 47.99 
1309 35 09/26/84 147 6111 4 5.0 Cli 1402.08 1292.65 0.00 141.93 141. 93 0.00 153.95 153.95 
1310 35 09/26/81, 209 6118 4 5.0 CII 1127.76 1311.16 0.00 76.26 76.26 0.00 65.59 65.59 
1311 35 09/26/84 2118 650 4 5.0 CH 1036.32 1134.57 0.00 53.07 53.07 0.00 48. 1'8 IIB.48 
1312 35 09/26/84 304 651 II 5.0 Cli 975.36 1143.79 0.00 81.00 81.00 0.00 69.07 69.07 
1313 35 09/26/84 324 652 4 5.0 CII 1097.28 1148.67 0.00 61.97 61.97 0.00 59.20 59.20 
1314 35 09/26/811 3112 653 4 5.0 CH 1097.28 1000.84 0.00 68.35 68.35 0.00 74.911 74.94 
1315 35 09/26/84 402 654 4 5.0 CH 1584.96 1210.17 0.00 67.51 67.51 0.00 88.42 88.42 
1316 35 09/26/84 420 655 4 5.0 CH 1371.60 992.58 0.00 87.49 87.49 0.00 120.90 120.90 
1317 35 09/26/84 1,40 656 II 5.0 eH 1066.80 1232.94 0.00 55.31 55.31 0.00 47.85 47.85 
1318 35 09/26/84 456 657 4 5.0 GH 1097.28 1306.41 0.00 60.15 60.15 0.00 50.52 50.52 
1319 35 09/26/84 2223 658 I, 5.0 CH 16115.92 1282.06 0.00 69.26 69.26 0.00 88.92 88.92 
1320 35 09/26/84 2240 659 4 5.0 CIf 1066.80 1422.94 0.00 6.56 6.56 0.00 4.92 4.92 
1321 35 09/26/84 2253 660 I, 5.0 eH 1188.72 1407.46 0.00 4.21 II. 21 0.00 3.55 3.55 
1322 35 09/26/84 2308 661 4 5.0 CH 1036.32 1371.35 0.00 69.48 69.48 0.00 52.50 52.50 
1323 35 09/26/84 2324 662 4 5.0 CH 1158.211 1313.01 0.00 87.20 87.20 0.00 76.92 76.92 
13211 35 09/26/84 2340 663 4 5.0 Cit 1188.72 1276.83 0.00 15.98 15.98 0.00 l/L88 14.88 
1325 35 09/27/8/1 2024 552 II 5.0 CH 1645.92 1666.911 0.00 27.34 27.34 0.00 27.00 27.00 
1326 35 09/27/84 20/n 553 4 5.0 CIf 1554.48 1503.50 0.00 66.26 66.26 0.00 68.51 68.51 
1327 35 09/27/84 2055 5511 4 5.0 CH 1463.04 16112.20 0.00 23.92 23.92 0.00 21.31 21.31 
1328 35 09/27/84 2111 555 4 5.0 CIl 11102.08 1452.86 1. 43 34.95 36.37 1. 38 33.73 35.10 
1329 35 09/29/84 2015 603 4 5.0 Cil 1066.80 1387.72 0.00 3.75 3.75 0.00 2.88 2.88 
1330 36 08/31/811 59 153 2 5.0 CH 11132.56 1477.31 0.00 0.70 0.70 0.00 0.68 0.68 
1331 42 09/13/84 2320 417 3 5.0 eH 1188.72 1344.42 0.00 0.811 0.84 0.00 0.74 0.74 
1332 112 09/1 1,/811 22 421 3 5.0 CH 1158.24 777.68 0.00 0.86 0.86 0.00 1.29 1. 29 
1333 42 09/26/84 36 643 4 5.0 CIf 9'44.88 1176.67 0.00 1.06 1.06 0.00 0.85 0.85 
13311 115 08/16/84 2149 31 1 5.2 CH 1249.68 1275.21 2.110 0.00 2.110 2.35 0.00 2.35 
1335 45 08/16/84 2214 32 1 5.2 CH 1280.16 1074.20 5.47 0.00 5. 117 6.52 0.00 6.52 
1336 45 08/16/84 2251 34 1 5.0 CII 1158.24 1078.37 6.04 0.00 6.04 6.49 0.00 6.49 
1337 115 08/16/811 2312 35 1 5.2 CH 12119.68 1216.21 11.20 0.00 11.20 11 .51 0.00 11.51 
1338 45 08/16/84 2334 36 1 5.2 CH 1432.56 1248.29 1. 40 0.00 1. 40 1.60 0.00 1. 60 
1339 1,5 08/16/811 2352 37 1 5.2 CH 11132.56 1258.37 2.09 0.00 2.09 2.38 0.00 2.38 
13lJO 45 08/17/84 112 41 1 5.8 CH 1584.96 1401.80 4.42 0.00 4.42 4.99 0.00 4.99 
13111 115 08/17/811 135 112 1 5.5 CH 1615.44 1320.52 1.86 0.00 1.86 2.27 0.00 2.27 
1342 115 08/17/811 201 113 1 5.5 CIl 1645.92 1339.06 2.43 0.00 2.113 2.99 0.00 2.99 
13113 45 08/17/84 316 116 1 5.5 CH 1615.4 /1 1339.54 0.62 0.00 0.62 0.75 0.00 0.75 
13/14 115 08/17/84 407 48 1 5.5 CH 1371.60 1212.48 0.73 0.00 0.73 0.82 0.00 0.82 
13 115 45 08/17/84 2131 51 1 5.5 GH 1249.68 1249. 115 2.40 0.00 2.40 2.40 0.00 2.40 
13 116 115 08/17 /84 2210 53. 1 5.5 CH 1158.211 1268.06 1.73 0.00 1. 73 1.58 0.00 1. 58 
13117 45 08/17/811 2229 54 1 5.5 CH 1066.80 1168.81 7.50 0.00 7.50 6.84 0.00 6.84 
13118 45 08/17/84 2312 55 1 5.5 eH 12119.68 1221.42 5.60 0.00 5.60 5.73 0.00 5.73 
1349 115 08/18/811 15 57 1 5.5 CH 1310.64 1139.21 5.34 0.00 5.34 6.14 0.00 6.14 
1350 115 08/18/811 38 58 1 5.5 GH 1432.56 1300.12 4.19 0.00 4.19 II. 61 0.00 II. 61 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON SlUDY (TASK CODE 01) 26 
FISH CATCH AND DENS I TY DATA FOR THE 3 METER BEA'., TRAWL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TOW_AREA VOLUME AD ___ YOY AD_YR_OL AD TOTAL VD_YOY VD_YR_OL VD_ TOTAL 

1351 115 08/18/84 114 60 1 5.5 CH 1097.28 1134.77 4.56 0 11.56 4.41 0 4.ln 
1352 45 08/18/84 132 61 1 5.5 CH 1158.24 1098.80 6.91 0 6.91 7.28 0 7.28 
1353 115 08/18/811 152 62 1 5.5 IP 1036.32 1201.08 4.82 0 4.82 II. 16 0 4.16 
1354 45 08/18/84 210 63 1 5.5 I P 1158.24 1151. 17 0.86 0 0.86 0.87 0 0.87 
1355 45 08/18/84 229 61, 1 5.5 IP 975.36 1070.49 4.10 0 4.10 3.74 0 3.74 
1356 L,5 08/18/81, 305 66 1 5.5 I P 975.36 1030.14 1. 03 0 1. 03 0.97 0 0.97 
1357 45 08/18/84 454 71 1 5.0 IP 1188.72 1236.01 0.84 0 0.81, 0.81 0 0.81 
1358 45 08/18/84 2113 74 1 5.5 CH 975.36 1162.611 2.05 0 2.05 1. 72 0 1. 72 
1359 115 08/18/84 2133 75 1 5.5 CH 1036.32 1082.70 1. 93 0 1. 93 1.85 0 1. 85 
1360 liS 08/18/811 2150 76 1 5.5 CH 1158.24 1253.31 2.59 0 2.59 2.39 0 2.39 
1361 1,5 08/18/84 2207 77 1 5.5 Cil 1097.28 1300.28 1. 82 0 1. 82 1.54 0 1. 54 
1362 1'5 08/18/811 2307 79 1 5.5 CH 1158.21, 1159.90 2.59 0 2.59 2.59 0 2.59 
1363 liS 08/18/84 2325 80 1 5.5 CIl 1310.64 1291.45 1. 53 0 1. 53 1. 55 0 1. 55 
1361, 45 08/18/84 23112 81 1 5.5 CH 1371. 60 1241.79 1.1,6 0 1.1,6 1.61 0 1.61 
1365 45 08/19/84 17 83 1 5.5 CH 1249.68 1257.11 2.40 0 2.40 2.39 0 2.39 
1366 115 08/19/811 33 84 1 5.5 ell 1127.76 1008.48 1.77 0 1.77 1. 98 0 1. 98 
1367 45 08/19/811 53 85 1 5.5 eli 1127.76 1142.99 3.55 0 3.55 3.50 0 3.50 
1368 45 08/19/84 115 86 1 5.5 CIl 1127.76 1210.19 5.32 0 5.32 4.96 0 4.96 
1369 115 08/19/811 136 87 1 5.5 eH 1127.76 1150.29 3.55 0 3.55 3.48 0 3.48 
1370 45 08/19/84 156 88 1 5.5 Cft 1066.80 1006.35 11.69 0 4.69 4.97 0 II. 97 
1371 115 08/19/84 216 89 1 5.5 Cft 1127.76 1222.35 9.75 0 9.75 9.00 0 9.00 
13 72 45 08/19/84 301 91 1 5.5 ell 1066.80 998.28 0.94 0 0.94 1. 00 0 1. 00 
1373 45 08/19/84 321 92 1 5.5 eft 1127.76 1239.09 1.77 0 1. 77 1. 61 0 1.61 
13711 115 08/19/84 2400 82 1 5.5 Cil 1249.68 1183.58 1.60 0 1.60 1.69 0 ·1.69 
1375 115 08/29/81, 11,1 95 2 5.0 eH 1158.24 1371.31 0.86 0 0.86 0.73 0 0.73 
1376 45 08/29/84 158 96 2 5.0 Cil 1524.00 1578.74 0.66 0 0.66 0.63 0 0.63 
1377 115 08/29/84 352 1311 2 5.0 Cil 1097.28 1460.94 0.91 0 0.91 0.68 0 0.68 
1378 45 08/29/811 433 136 2 5.0 eft 1280.16 1366.96 0.78 0 0.78 0.73 0 0.73 
1379 45 08/30/84 2129 139 2 5.0 CII 1493.52 1411.24 0.67 0 0.67 0.71 0 0.71 
1380 1,5 08/30/84 211111 140 2 5.0 Cft 1584;96 1493.06 1. 26 0 1. 26 1. 34 0 1. 34 
1381 45 08/31/84 45 152 2 5.0 Cft 1463.04 1518.46 0.68 0 0.68 0.66 0 0.66 
1382 115 08/31/84 328 161 2 5.0 Cft 1493.52 1497.99 0.67 0 0.67 0.67 0 0.67 
1383 115 08/31/84 2059 277 2 5.0 TZ 1310.64 1498.47 0.76 0 0.76 0.67 0 0.67 
1384 115 09/01/84 10 286 2 5.0 eli 1432.56 1567.33 0.70 0 0.70 0.64 0 0.64 
1385 115 09/01/811 149 293 2 5.0 ell 1463.04 1416.40 0.68 0 0.68 0.71 0 0.71 
1386 45 09/01/84 238 296 2 5.0 Cft 1341.12 1464.75 0.75 0 0.75 0.68 0 0.68 
1387 115 09/01/84 305 298 2 5.0 Cil 1310.64 1392.79 0.76 0 0.76 0.72 0 0.72 
1388 45 09/01/84 1136 305 2 5.0 eft 1341.12 1403.22 0.75 0 0.75 0.71 0 0.71 
1389 "5 09/13/811 346 274 3 5.0 Cli 155".48 1194.40 0.611 0 0.64 0.84 0 0.84 
1390 45 09/15/811 2147 463 3 5.0 Cli 1219.20 1357.19 0.82 0 0.82 0.74 0 0.74 
1391 115 09/25/84 143 620 4 5.0 eft 1036.32 1342.04 0.96 0 0.96 0.75 0 0.75 
1392 45 09/25/84 336 625 4 5.0 Cli 1097.28 1311 .84 1.82 0 1. 82 1. 52 0 1. 52 
1393 115 09/25/811 23113 6"0 4 5.0 CIl 1371.60 1386.89 0.73 0 0.73 0.72 0 0.72 
1394 45 09/26/84 16 642 4 5.0 Cft 1066.80 1209.14 1.87 0 1. 87 1.65 0 1.65 
1395 115 09/26/811 36 6113 4 5.0 Cli 9114.88 1176.67 1.06 0 1.06 0.85 0 0.85 
1396 45 09/26/811 5" 644 4 5.0 eft 1127.76 135".49 1.77 0 1. 77 1. 48 0 1.48 
1397 45 09/26/811 147 61,7 4 5.0 Cft 11102.08 1292.65 1.43 0 1. 43 1. 55 0 1. 55 
1398 115 09/26/811 209 648 4 5.0 Cli 1127.76 1311.16 2.66 0 2.66 2.29 0 2.29 
1399 115 09/26/84 2"8 650 4 5.0 Cil 1036.32 1134.57 1. 93 0 1. 93 1. 76 0 1. 76 
11100 tIS 09/26/811 304 651 4 5.0 Cli 975.36 1143.79 3.08 0 3.08 2.62 0 2.62 
11101 tiS 09/26/8 /1 1102 6511 II 5.0 ell 1584.96 1210.17 0.63 0 0.63 0.83 0 0.83 
1'102 45 09/26/811 420 655 4 5.0 eli 1371.60 992.58 0.73 0 0.73 1. 01 0 1. 01 
11103 45 09/26/84 2223 658 4 5.0 CH 1645.92 1282.06 1. 82 0 1. 82 2.34 0 2.34 
11104 115 09/26/84 2253 660 4 5.0 CH 1188.72 1407.46 0.84 0 0.811 0.71 0 0.71 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK CODE 01) 27 
FISH CATCH AND DENSITY DATA FOR THE 3 METER BEAM TRAWL, 

USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE WEEK DURATION REGION TOW_AREA VOLUI1E AO_ yay AO_ YR_OL AD TOTAL VD_ YOY VO_YR_OL YO_TOTAL 

11105 45 09/26/8
" 

2308 661 I, 5.0 eH 1036.32 1371.35 0.96 0.00 0.96 0.73 0.00 0.73 
11106 115 09/26/84 2340 663 I, 5.0 CH 1188.72 1276.83 2.52 0.00 2.52 2.35 0.00 2.35 
11107 ,,9 09/26/81! 36 643 4 5.0 CIl 944.88 1176.67 1.06 0.00 1.06 0.85 0.00 0.85 
11108 73 09/24/81, 2115 607 4 5.0 CIl 1310.64 14111.62 0.00 0.76 0.76 0.00 0.71 0.71 
11109 106 08/19/84 115 86 1 5.5 CH 1127.76 1210.19 0.00 0.89 0.89 0.00 0.83 0.83 
11110 106 08/19/84 321 92 1 5.5 CIl 1127.76 1239.09 0.00 1.77 1.77 0.00 1. 61 1.61 
11111 106 08/31/84 536 169 2 5.0 CH 1371.60 1536.56 0.00 0.13 0.73 0.00 0.65 0.65 
11112 106 09/24/81, 2345 614 I, 5.0 CH 1341.12 1415.17 0.00 0.75 0.75 0.00 0.71 0.71 
11113 106 09/25/84 1937 627 4 5.0 CIl 1036.32 993.48 0.00 0.96 0.96 0.00 1. 01 1. 01 
11114 106 09/26/84 248 650 4 5.0 CH 1036.32 1134.57 0.00 0.96 0.96 0.00 0.88 0.88 
11115 110 09/26/811 2240 659 4 5.0 CIl 1066.80 1422.94 0.94 0.00 O. 91~ 0.70 0.00 0.70 





AUGUST - SEPTEMBER 198~ GEAR COMPARISON STUDY (TASK_CD 01) 
STRIPED BASS (TAXON=30) IENCHI DAlA 

fOR 3 METER BEAM lRAWI. (GEAR=18), 
USE CODE 1 SAMPLES. 

0135 TAXON DATE TII-IE SAMPLE RIV._MII.E RfGION LENGlil 

1 30 08/16/84 2149 31 38 ell III 
2 30 08/16/81, 21 119 31 38 ell 116 
3 30 08/16/81, 21 119 31 38 CII 118 I, 30 08/16/84 211'9 31 38 CII 50 
5 30 08/16/81, 211,9 31 38 ell 51 
6 30 08/16/811 21 119 31 38 CIf 52 
7 30 08/16/81, 211,9 31 38 ell 53 
8 30 08/16/81, 21119 31 38 ell 53 
9 30 08/16/81, 21119 31 38 ell 53 

10 30 08/16/81, 2149 31 38 CII 56 
11 30 08/16/811 21 1,9 31 38 CII 56 
12 30 08/16/811 21 119 31 38 ell 57 
13 30 08/16/8

'
, 21119 31 38 ell 57 

III 30 08/16/8
" 

211,9 31 38 ell 58 
15 30 . 08/16/811 21 119 31 38 CII 60 
16 30 08/16/811 21119 31 38 ell 60 
17 30 08/16/811 21 119 31 38 CII 60 
18 30 08/16/81, 21119 31 38 CII 60 
19 30 08/16/81, 21119 31 38 ell 62 
20 30 08/16/84 21119 31 38 ell 62 
21 30 08/16/81, 2 Pl9 31 38 ell 62 
22 30 08/16/8" 2149 31 38 ell 63 
23 30 08/16/811 21 119 31 38 CII 63 
211 30 08/16/8

'
1 21119 31 38 ell 611 

25 30 08/16/84 21 119 31 38 Gil 611 
26 30 08/16/811 21119 31 38 ell 611 
27 30 08/16/811 211'9 31 38 CII 611 
28 30 08/16/811 21119 31 38 CII 611 
29 30 08/16/811 21119 31 38 CII 65 
30 30 08/16/811 21119 31 38 CII 65 
31 30 08/16/811 21 119 31 38 CII 65 
32 30 08/16/81, 21119 31 38 ell 66 
33 30 08/16/84 21 119 31 38 ell 67 
34 30 08/16/84 21 119 31 38 CII 67 
35 30 08/16/84 2 JlI9 31 38 CII 67 
36 30 08/16/811 21 119 31 38 ell 70 
37 30 08/16/81, 211,9 31 38 Gil 71 
38 30 08/16/8

" 
2 "'9 31 38 Gil 11 

39 30 08/16/81, 21119 31 38 ell 72 
40 30 08/16/8

" 
2149 31 38 CII 78 

'11 30 08/16/81, 22111 32 38 Gil 311 
42 30 08/16/811 22111 32 38 ell 38 
'13 30 08/16/81, 22111 32 38 CII 39 I,I, 30 08/16/81, 2211, 32 38 CII LILI 

'15 30 08/16/811 22 III 32 38 Cli 115 
'16 30 08/16/81, 221 1, 32 38 Cll 50 
117 30 OB/16/811 22111 32 38 CII 511 
1,8 30 08/16/811 22111 32 38 Gil 55 
119 30 08/16/811 22111 32 38 ell 55 
50 30 OB/16/8 1, 22111 32 38 C/I 57 
51 30 08/16/8'1 22111 32 38 CII 57 
52 30 08/16/81, 22111 32 38 Cil 5B 
53 30 08/16/81, 22111 32 38 ell 59 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 2 
STRIPEll BASS (TAXON-<W) I.fNGlli OAf A 

fOR 3 METfR BEAM TRAWL (GEAR:18), 
USE CODE 1 SAMPLlS. 

OBS TAXON DATE T 1I1E SAI1PLE R I V ___ 111 L£ HECION l fNGnt 

511 30 08/16/811 22111 32 38 ell 59 
55 30 08/16/811 22111 32 38 ell 59 
56 30 08/16/84 221/1 32 38 ell 59 
57 30 08/16/811 2214 32 38 CII 60 
58 30 08/16/811 22111 32 38 ell 60 
59 30 08/16/811 221'1 32 38 ell 60 
60 30 08/16/8'1 2214 32 38 ell 61 
61 30 08/16/811 22111 32 38 Gil 61 
62 30 08/16/811 22111 32 38 ell 63 
63 30 08/16/811 221'1 32 38 CII 6/1 
611 30 08/16/811 22111 32 38 ell 65 
65 30 08/16/84 22111 32 38 e/l 65 
66 30 08/16/811 22111 32 38 ell 65 
67 30 08/16/84 22111 32 38 ell 66 
68 30 08/16/811 22111 32 38 ell 66 
69 30 08/16/811 22111 32 38 ell 67 
70 30 08/16/84 2211, 32 38 ell 67 
71 30 08/16/84 22111 32 38 ell 68 
72 30 08/16/8/1 221/1 32 38 ell 68 
73 30 08/16/811 22 III 32 38 ell 68 
711 30 08/16/811 221'1 32 38 CII 69 
75 30 08/16/8/1 22 III 32 38 ell 69 
76 30 08/16/81, 221/1 32 38 Gil 70 
n 30 08/16/811 221 1, 32 38 Gil 71 
78 30 08/16/8/1 22111 32 38 Gil 71 
79 30 08/16/811 221'1 32 38 Gil 71 
80 30 08/16/8'1 22111 32 38 ell 72 
81 30 08/16/84 22111 32 38 ell 73 
82 30 08/16/811 221/1 32 38 ell 73 
83 30 08/16/8/1 2214 32 38 ell 711 
811 30 08/16/811 22111 32 38 ell 81 
85 30 08/16/811 2251 311 38 ell 3/1 
86 30 08/16/811 2251 311 38 ell 38 
87 30 08/16/811 2251 31, 38 ell 116 
88 30 08/16/8/1 2251 311 38 ell /18 
89 30 08/16/8/1 2251 311 38 ell 119 
90 3D 08/16/811 2251 311 38 ell 50 
91 30 08/16/811 2251 311 38 CII 50 
92 30 08/16/811 2251 311 38 ell 50 
93 30 08/16/81, 2251 3" 38 ell 51 
911 30 08/16/84 2251 311 38 ell 52 
95 30 08/16/811 2251 311 38 Cif 53 
96 30 08/16/84 2251 311 38 CH 53 
97 30 08/16/811 2251 3'1 38 ell 53 
98 30 08/16/811 2251 311 38 ell 511 
99 30 08/16/8/1 2251 311 38 ell 55 

100 30 08/16/8
'
1 2251 3" 38 CII 55 

101 30 08/16/811 2251 311 38 Cif 55 
102 30 08/16/81, 2251 311 38 CII 55 
103 30 08/16/811 2251 31, 38 CII 56 
104 30 08/16/8

" 
2251 311 38 ell 58 

105 30 08/16/811 2251 31, 38 CII 58 
106 30 08/16/81, 2251 311 38 Cif 59 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 3 
51 R I PED BASS (T AXON=30) LENG III DAr A 

FOR 3 METER BEAM TRAWL (G[AR~18). 
USE CODE 1 SAMPI.ES. 

DUS TAXON DATE TII1£ SAMVt£ RIV .. I-II L f REGION LENCH' 

107 30 08/16/811 2251 311 38 CII 59 
108 30 08/16/8/1 2251 31, 38 Gil 60 
109 30 08/16/81, 2251 31, 38 CII 60 
110 30 08/16/81, 2251 311 38 Gil 60 
111 30 08/16/84 2251 31, 38 CII 61 
112 30 08/16/81, 2251 31, 38 Gil 61 
113 30 08/16/8', 2251 311 38 CII 62 
114 30 08/16/81, 2251 31, 38 CII 62 
115 30 08/16/84 2251 31, 38 Gil 63 
116 30 08/16/84 2251 31, 38 CII 63 
117 30 08/16/84 2251 31, 38 CII 63 
118 30 08/16/81, 2251 311 38 CII 61, 
119 30 08/16/81, 2251 31, 38 CII 611 
120 30 08/16/811 2251 31, 38 CII 65 
121 30 08/16/8'1 2251 31, 38 CH 66 
122 30 08/16/84 2251 31, 38 ell 66 
123 30 08/16/81, 2251 31, 38 CII 66 
121, 30 08/16/84 2251 3/' 38 ell 66 
125 30 08/16/84 2251 311 38 CII 66 
126 30 08/16/811 2251 311 38 CII 67 
127 30 08/16/811 2251 31, 38 ell 6-' 
128 30 08/16/811 2251 31, 38 eli 67 
129 30 08/16/8

" 
2251 311 38 CII 67 

130 30 08/16/81, 2251 31, 38 ell 68 
131 30 08/16/81, 2251 311 38 ell 69 
132 30 08/16/81, 2251 311 38 ell 69 
133 30 08/16/811 2251 31, 38 ell 71 
1311 30 08/16/81, 2251 31, 38 CII 72 
135 30 08/16/81, 2251 311 38 CII 72 
136 30 08/16/81, 2251 31, 38 CII 73 
137 30 08/16/8lf 2251 311 38 Gil 71, 
138 30 08/16/81, 2251 31, 38 CII 81 
139 30 08/16/8lf 2312 35 38 Gil 110 
140 30 08/16/84 2312 35 36 CII 112 
1111 30 08/16/81, 2312 35 38 Gil ,,6 
11,2 30 08/16/81, 2312 35 38 Gil ,,6 
1113 30 08/16/81, 2312 35 38 Gil 51 
11,4 30 08/16/811 2312 35 36 ell 52 
1115 30 08/16/811 2312 35 38 Gil 52 
11,6 30 08/16/81, 2312 35 38 Gil 53 
1117 30 08/16/811 2312 35 38 CII 511 
11,8 30 08/16/811 2312 35 38 ell 55 
149 30 08/16/81, 2312 35 38 CII 56 
150 30 08/16/81, 2312 35 38 ell 56 
151 30 08/16/81, 2312 35 38 ell 56 
152 30 08/16/81, 2312 35 38 Gil 56 
153 30 08/16/811 2312 35 38 eli 57 
1511 30 08/16/81, 2312 35 38 CII 57 
155 30 08/16/81, 2312 35 38 Gil 57 
156 30 08/16/811 2312 35 38 CII 58 
157 30 08/16/81, 2312 35 38 ell 61 
158 30 08/16/81, 2312 35 38 CII 61 
159 30 08/16/8/1 2312 35 38 ell 63 



AUGUST - SfPH~IBER 1981, GEAR COl1PAHISON SIlJOY (TASK_CD 01) I, 
STRIPED BASS (TAXON.::30) L[/Wlil OAIA 

fOR 3 METER BEAM THAWI (GFAR'" 18). 
USE CODE J SAMPLES. 

OBS TAXON DATE TIME SAI1PU HIV __ NILE REGION LENGlll 

160 30 08/16/8
" 

2312 35 38 CII 63 
161 30 08/16/81, 2312 35 38 CII 63 
162 30 08/16/81, 2312 35 38 ell 63 
163 30 08/16/8

" 
2312 35 38 CII 611 

164 30 08/16/84 2312 35 38 Gil 65 
165 30 08/16/811 2312 35 38 ell 65 
166 30 08/16/84 2312 35 38 ell 67 
167 30 08/16/81, 2312 35 38 Cli 67 
168 30 08/16/84 2312 35 38 ell 67 
169 30 08/16/81, 2312 35 38 eli 67 
170 30 08/16/81, 2312 35 38 ell 68 
171 30 08/16/81, 2312 35 38 CII 6ll 
172 30 08/16/81, 2312 35 38 ell 68 
173 30 08/16/81, 2312 35 38 eli 72 
174 30 08/16/81, 2312 35 38 Gil 73 
175 30 08/16/81, 2312 35 38 Cli 73 
176 30 08/16/81, 2312 35 38 CII 71, 
177 30 08/16/81, 2312 35 38 ell 76 
178 30 08/16/81, 2312 35 38 ell 78 
179 30 08/16/84 2312 35 38 CII 86 
180 30 08/16/84 2312 35 38 ell 105 
181 30 08/16/811 23311 36 38 CII 115 
182 30 08/16/84 23311 36 38 ell 52 
183 30 08/16/81, 2331, 36 38 CII 55 
1811 30 08/16/81, 23311 36 38 ell 59 
185 30 08/16/81, 233

" 
36 38 Cit 61 

186 30 08/16/81, 2331, 36 38 ell 61 
187 30 . 08/16/81, 2334 36 38 Cit 63 
188 30 08/16/81, 233 1, 36 38 CII 61, 
189 30 08/16/84 2334 36 38 ell 65 
190 30 08/16/81, 23311 36 38 Cit 69 
191 30 08/16/811 23311 36 38 Cit 70 
192 30 08/16/81, 233 1, 36 38 CII 71 
193 30 08/16/81, 2331, 36 38 CII 80 
19

" 
30 08/16/811 2352 37 38 CII 112 

195 30 08/16/84 2352 37 38 CII 50 
196 30 08/16/811 2352 37 38 CII 58 
197 30 08/16/81, 2352 37 38 CII 60 
198 30 08/16/811 2352 37 38 Cit 60 
199 30 08/16/811 2352 37 38 CII 62 
200 30 08/16/81, 2352 37 38 CII 63 
201 30 08/16/81, 2352 37 38 CII 65 
202 30 08/16/81, 2352 37 38 CII 68 
203 30 08/16/81, 2352 37 38 CII 69 
2011 30 08/16/81, 2352 37 38 ell 72 
205 30 08/16/81, 2352 37 38 CII 76 
206 30 08/17/81, 35 39 37 CII 51 
207 30 08/17/811 35 39 37 CII 52 
208 30 08/17/811 35 39 37 CII 55 
209 30 08/17/811 35 39 37 CII 73 
210 30 08/17/811 51 110 38 CII 50 
211 30 08/17/84 51 110 38 CII 57 
212 30 08/17/811 51 110 38 CII 60 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_~D 01) 5 
SHU PED BASS (r AXON= 30) I ENG III DA 1 A 

fOR 3 11ETER BEAI., TRAHL (GEAR= 18), 
USE CODE 1 SAMPlfS. 

OBS TAXON DATE TI'1E SAI1PI E RIV_f.1ILE REGION I ENGTII 

213 30 08/17/811 51 ',0 38 ell 61 
214 30 08/17/84 51 110 38 Cit 63 
215 30 08/17/811 51 1,0 38 Cit 63 
216 30 08/17/811 51 ',0 38 Cit 63 
217 30 08/17/811 51 1,0 38 Cit 65 
218 30 08/17/811 51 1,0 38 CII 67 
219 30 08/17 /811 51 110 38 CII 71 
220 30 08/17/811 51 110 38 CII 71 
221 30 08/17/811 51 IJO 38 CII 73 
222 30 08/17/811 51 '10 38 ell 75 
223 30 08/1 7/811 51 110 38 CII 109 
224 30 08/17/81, 112 1/1 38 ell 50 
225 30 08/17/811 112 111 38 CII 52 
226 30 08/17 /811 112 III 38 CII 57 
227 30 08/17/811 112 III 38 CII 59 
228 30 08/17/811 112 '11 38 elt 63 
229 30 08/17/811 112 111 38 CII 66 
230 30 08/17/811 112 111 38 Cit 66 
231 30 08/17/811 112 111 38 ell 67 
232 30 08/17/81J 112 III 38 CII 68 
233 30 08/17/811 112 111 38 ell 70 
2311 30 08/17/811 112 111 38 Cit 71 
235 30 08/17/811 112 IJI 38 CII 72 
236 30 08/17/811 135 '12 38 Cit 117 
237 30 08/17/811 135 112 38 Cli 48 
238 30 08/17/811 135 '12 38 CII 50 
239 30 08/17/81, 135 112 38 Cli 51 
2110 30 08/17/811 135 112 38 CII 51 
2111 30 08/17/811 135 112 38 CII 52 
2112 30 08/17/84 135 112 38 ell 56 
2113 30 08/17/811 135 112 38 ell 63 
2111J 30 08/17/811 135 '12 38 CII 61, 
2115 30 08/17/811 135 112 38 ell 66 
2116 30 08/17/811 135 '12 38 CII 61 
2117 30 08/17/811 135 112 38 elt 69 
2118 30 08/11/811 135 112 38 ell 70 
2119 30 08/17/811 135 112 38 elt -(0 

250 30 08/17/811 135 42 38 ell 711 
251 30 08/17/811 135 112 38 ell 711 
252 30 08/17/8/1 201 113 38 Cit 31 
253 30 08/17/811 201 ',3 38 CII I,I, 
2511 30 08/17/811 201 ',3 38 Cit 117 
255 30 08/17/811 201 113 38 ell I, 7 
256 30 08/17/81, 201 ',3 38 Cit 1,9 
257 30 08/17/8 I j 201 In 38 Cit 119 
258 30 08/11/8// 201 ',3 38 ell 51 
259 30 08/17/8Ij 201 ',3 38 Cli 53 
260 30 08/ J7 /811 201 1,3 38 CII 53 
261 30 08/17/8/1 201 113 38 Cit 55 
262 30 08/ J7 /811 201 /13 38 ell 56 
263 30 08/ J7 /811 201 113 38 Cli 56 
264 30 08/17/811 201 113 3U ell 58 
265 30 08/17/811 201 ',3 38 CII 58 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 6 
STRIPfD BASS (TAXON=30) LENGIII DAIA 

FOR 3 METER BEAI1 fHAWL (GEAH"'18), 
USE CODE 1 SAMPLES. 

OBS TAXON DATE TINE SAMPl.E It IV_J111 f REGION LfNGTlI 

266 30 08/17/81, 201 ,,3 38 CII 59 
267 30 08/17/8

" 
201 1,3 38 CII 59 

268 30 08/17/81, 201 113 38 CII 61 
269 30 08/17/84 201 '13 38 CII 61 
270 30 08/11/81, 201 ,,3 38 ell 62 
271 30 08/17/81, 201 113 38 CII 62 
272 30 08/17/8

'
1 201 ',3 38 CII 63 

273 30 08/17 /81, 201 ',3 38 ell 65 
271, 30 08/11/81, 201 1,3 38 CII 65 
275 30 08/17/81, 201 ',3 38 ell 66 
276 30 08/17/81, 201 /,3 38 CII 66 
277 30 08/17/84 201 ',3 38 ell 67 
278 30 08/17/81, 201 "3 38 CII 67 
279 30 08/17/8

" 
201 ',3 38 Cil 67 

280 30 08/17/8
'
1 201 '13 38 ell 67 

281 30 08/17/811 201 ·,3 38 CII 68 
282 30 08/17/8/1 201 ',3 38 ell 69 
283 30 08/17/84 201 1,3 38 CII 69 
281, 30 08/17/81, 201 /,3 38 CII 70 
285 30 08/17/811 201 ,,3 38 ell 70 
286 30 08/17/84 201 /13 38 CII 72 
287 30 08/17/8

'
, 201 ,,3 38 ell 76 

288 30 08/17/81, 226 III, 38 CII 1,1, 
289 30 08/17/81, 226 ,,4 38 CII 51 
290 30 08/17/8/' 226 ,,1, 38 ell 51 
291 30 08/17/8

" 
226 "" 38 CII 53 

292 30 08/11/81, 226 41, 38 CII 5/1 
293 30 08/17/84 226 "" 38 CII 51, 
291, 30 08/17/81, 226 "" 38 CII 55 
295 30 08/17/81, 226 41, 38 ell 55 
296 30 08/17/81, 226 "I, 38 CII 56 
297 30 08/17/811 226 III' 38 Cil 56 
298 30 08/17/84 226 /'" 38 CII 56 
299 30 08/17/81, 226 1'4 38 CII 58 
300 30 08/17/81, 226 1,1, 38 CII 58 
301 30 08/17/8', 226 III, 38 Cil 58 
302 30 08/17/81, 226 "" 38 CII 59 
303 30 08/17/81, 226 "" 38 CII 60 
304 30 08/17/811 226 III, 38 ell 60 
305 30 08/17/8/, 226 I,I, 38 CII 61 
306 30 08/17/84 226 411 38 CII 61 
307 30 08/17/81, 226 1111 38 Cli 62 
308 30 08/17/84 226 Illf 38 CII 62 
309 30 08/17/811 226 II If 38 CII 63 
310 30 08/17/8

'
1 226 411 38 CII 611 

311 30 08/17/811 226 I"l 38 CII 61, 
312 30 08/17/81, 226 II/f 38 CII 611 
313 30 08/17/84 226 1I11 38 CII 611 
31 1, 30 08/17/8

" 
226 If I, 38 ell 6J, 

315 30 08/17/81, 226 11I1 38 Cit 61f 
316 30 08/17/8/, 226 If I, 38 CII 66 
317 30 08/17/811 226 If II 38 CII 66 
318 30 08/17/81, 226 If4 38 Cit 68 



AUGUST - SEPTEMBER 1984 GfAR COMPARISON STUDY (TASK_CO 01) 7 
SIRI PED BASS (TAXON=30) I£NGIII DAIA 

fOR 3 METER DEAM TRAWL (GEAR~18). 
USE CODE 1 SAMPLES. 

OBS TAXON DAlE TIME SAMPLE RIV_I1ILE REGION I ENG III 

319 30 08/17/811 226 111I 38 CII 69 
320 30 08/17/8 /1 226 11I1 38 ell 71 
321 30 08/17 /81, 226 1111 38 ell 73 
322 30 08/17/811 226 1111 38 eli 77 
323 30 08/17/811 226 1111 38 ell 77 
324 30 08/17/81, 226 1111 38 ell 79 
325 30 08/17/811 226 I,ll 38 ell 79 
326 30 08/17/84 2118 115 38 ell 110 
327 30 08/17/811 2'18 1,5 38 ell 1111 
328 30 08/ \7/811 2118 115 38 eli 50 
329 30 08/17 /84 2118 115 38 ell 52 
330 30 08/17/811 21,8 115 38 ell 52 
331 30 08/17/84 21J8 115 38 ell 511 
332 30 08/17/811 2118 ,,5 38 ell 55 
333 30 U8/11/81, 2118 115 38 ell 56 
334 30 08/17/8'1 2118 115 38 ell 56 
335 30 08/17/811 2118 115 38 ell 56 
336 30 08/17/84 2118 1,5 38 ell 57 
337 30 08/11/84 2118 115 38 ell 57 
338 30 08/17/8

'
1 2118 45 38 eli 58 .' 339 30 08/17/811 2118 115 38 ell 60 

3110 30 08/17/811 2118 115 38 CII 61 
3111 30 08/17/811 2118 115 38 ell 61 
3112 30 08/17/811 2118 115 38 ell 61 
3113 30 08/17/811 2118 '15 38 CII 63 
31111 30 08/17/811 2118 115 38 CII 611 
3115 30 08/11/81, 21'8 115 38 CII 65 
3116 30 08/17/811 21,8 115 38 ell 66 
3117 30 08/17/811 2118 115 38 ell 66 
3118 30 08/17/811 2118 1,5 38 ell 68 
3119 30 08/17/811 2118 115 38 ell 68 
350 30 08/17/811 2118 115 38 ell 68 
351 30 08/17/811 2118 115 38 ell 69 
352 30 08/17/8

'
1 2118 115 38 ell 70 

353 30 08/17/81J 2118 ,,5 38 CII 71 
3511 30 08/17/81, 2118 1,5 38 ell 71 
355 30 08/17/81, 2118 115 38 ell 73 
356 30 08/17/811 2118 115 38 CII 73 
357 30 08/17/81, 2118 1,5 38 ell 77 
358 30 OM 17 /811 248 ,,5 38 ell n 
359 30 08/17/84 2118 115 38 CII 79 
360 30 08/17/81, 2118 1,5 38 ell 80 
361 30 08/17/84 316 116 38 ell 117 
362 30 08/17 /811 316 ,,6 38 ell 50 
363 30 08/11/811 316 ,,6 38 ell 51 
3611 30 08/17/81, 316 116 38 CII 51, 
365 30 08/17/811 316 '16 38 ell 55 
366 30 08/1-' /811 316 ,,6 38 ell 57 
367 30 08/17 /81J 316 ,,6 38 Gil 59 
368 30 08/17 /811 316 ,,6 38 ell 60 
369 30 08/17/81, 316 ,,6 38 CH 60 
370 30 08/17/81, 316 ,,6 38 CII 61 
371 30 08/17/84 316 ,,6 38 Cil 61 



AUGUST - SEPTEMBER 198~ GEAR COMPARISON STUDY (lASK_CD 01) H 
STRIPE!) BASS (TAXON==30) lENGfII DAfA 

fOR 3 MEHR BEAM THAHL (G[AI~= 18), 
USE CODE I SAMPLES. 

OBS TAXON DATE TIME SAI1PLE R I V_HI LE REGION I.ENGlil 

372 30 08/17/81, 316 '16 38 CII 61 
373 30 08/11I811 316 ,,6 38 Gil 62 
371, 30 08/17/81, 316 116 38 CII 62 
375 30 08/17/84 316 ,,6 38 CII 63 
376 30 08/17/84 316 1,6 38 Gil 611 
377 30 08/17/811 316 116 38 CII 65 
378 30 08/17/81, 316 '16 38 CII 65 
379 30 08/17/811 316 46 38 CII 65 
380 30 08/17/811 316 ,,6 38 CII 65 
381 30 08/17/84 316 116 38 CII 66 
382 30 OBI 17/811 316 '16 38 Cil 66 
383 30 08/17/811 316 116 38 CII 66 
3811 30 OBI 17/811 316 116 38 CII 6"' 
385 30 08/17/BI, 316 ,,6 38 CII 67 
386 30 08/17/81, 316 116 38 CII 68 
387 30 08/17/811 316 ,,6 38 CII 69 
388 30 08/17/84 316 116 38 Gil 69 
389 30 08/17/811 316 ,,6 38 CII 69 
390 30 08/17/81, 316 1,6 38 CII 69 
391 30 08/17/811 316 116 38 CII 70 
392 30 08/17/81, 316 1,6 38 CII 71 
393 30 08/17/84 316 116 38 Cli 711 
3911 30 08/17/811 316 '16 38 CII 711 
395 30 08/17/84 316 116 38 CII 75 
396 30 08/17/81, 316 116 38 CII 75 
397 30 08/17/811 316 116 3B Cit 78 
39B 30 08/17/811 316 116 38 CII 107 
399 30 08/17/811 3311 117 38 Cit 52 
',00 30 08/17/811 3311 117 38 CII 511 
'lfll 30 08/17/811 3311 117 38 CII 59 
1,02 30 08/17/811 3311 '17 38 CII 60 
1103 30 08/17/811 3311 117 38 CII 61 
11011 30 08/17/811 3311 117 38 CII 63 
Ill) 5 30 08/17/81, 3311 1/1 38 CII 63 
1j(16 30 08/11/84 3311 117 38 CII 65 
1107 30 08/17/811 3311 117 38 Cit 66 
1108 30 08/17/811 1107 118 38 CII I111 
409 30 08/17/811 407 118 38 CII 115 
'110 30 08/17/811 1107 118 38 CIl 48 
411 30 08/17/84 1107 118 38 CII 50 
1112 30 08/17/811 1107 118 38 ell 51 
413 30 08/17/811 1101 118 38 CII 55 
11111 30 08/17/8

" 
I,D"] 118 38 Cli 57 

1115 30 08/17/81, 1107 118 38 CII 58 
1116 30 08/17/8'1 1107 '18 38 CII 59 
1117 30 08/17/811 1107 ,,8 38 CII 60 
418 30 08/17/811 1107 118 38 CII 60 
1119 30 08/17/811 '107 ',6 36 Gil 60 
1120 30 08/17/811 1101 118 38 CII 60 
1121 30 08/17/811 110"1 ,,8 38 CII 60 
1122 30 08/17/811 407 118 38 CII 60 
1123 30 08/17/8/1 '107 ',8 38 CII 62 
4211 30 08/17/811 1107 48 38 CII 611 



AUGUST - S£PTEI1BfR 198" GfAR COI1PARISON SfU()Y (TASK_CD 01) 9 
SIRIPf() BASS (TAXON"'30) IfNGlII DAtA 

fOR 3 I1ElER BEAN WAHL (GEAR" 18 ) , 
USE CODE I SAMPLES. 

oas TAXON DATE T 111E SAMPLE ruV __ MII £ REGION LfUGTIl 

'125 30 08/17/8" ,,07 ,,8 38 CII 65 
'126 30 08/17/81, ,,07 ,,8 38 ell 66 
1127 30 08/17/8

" 
,,07 ,,8 38 ell 66 

,,28 30 08/17/81, ,,07 ',8 38 ell 66 
429 30 08/17/81, ,,07 ,,8 38 GIf 68 
430 30 08/17/81, ,,07 ,,8 38 ell 69 
431 30 08/11/84 1107 ,,8 38 ell 71 
1132 30 08/17/84 '107 '18 38 eli 72 ,,33 30 08/11/81, 407 ,,8 38 Gil 72 
1131, 30 08/17/81, ,,07 '18 38 CII 15 
,,35 30 08/17/8', "01 ,,8 38 ell 18 
,,36 30 08/17/8'1 ,,28 '19 38 ell 36 
1131 30 08/11/8', ,,28 "9 38 ell ,,3 
,,38 30 08/17/8

" 
'128 ,,9 38 ell '19 

,,39 30 08/17/8', ,,28 ,,9 38 ell 51 
440 30 08/11/811 ,,28 "9 38 CII 52 
'I'll 30 08/17/81, ,,28 ,,9 38 CII 53 
442 30 08/17/81, '128 ,,9 38 CII 56 
4,,3 30 08/11/81, ,,28 ,,9 38 ell 56 
"'1" 30 08/17/8'1 1,28 ,,9 38 eli 57 
",,5 30 08/17/81, 428 ,,9 38 CII 58 
'1,,6 30 08/11/8

" 
,,28 ,,9 38 ell 59 

,,47 30 08/17/8', 428 "9 38 CII 59 
,,1,8 30 08/11/8', ,,28 ,,9 38 ell 60 
1, 1,9 30 08/17/84 ,,28 49 38 CII 60 
'150 30 08/17/8', 428 ,,9 38 ell 61 
'151 30 08/11/8', ,,28 ,,9 38 CII 62 
,,52 30 08/17/8', ,,28 '19 38 CII 62 
,,53 30 08/17/8', ,,28 ,,9 38 CIf 62 
45

" 
30 08/17/84 ,,28 ,,9 38 ell 66 

1,55 30 08/17/8
" 

,,28 ,,9 38 Gli 66 
,,56 30 08/17/8

'
1 ,,28 119 38 ell 67 

,,51 30 08/17/8', ,,28 ,,9 38 CII 69 
458 30 08/11/8'1 ,,28 ,,9 38 GIf 69 
,,59 30 08/17/8

" 
,,28 ,,9 38 ell 11 

,,60 30 08/11/8" ,,28 '19 38 CII 72 
,,61 30 08/11/8', "'11 50 38 ell 31 
,,62 30 08/17/8', ",,7 50 38 CII ,,2 
,,63 30 08/17/8" 1,1,7 50 38 elf 115 
,,6" 30 08/17/81, 1",7 50 38 cu ,,5 
,,65 30 08/17/8', 1,111 50 38 ell ,,6 
,,66 30 08/17/8', '1'17 50 38 ell 50 
,,67 30 08/17/8', ",,7 50 38 ell 50 
'168 30 08/17/8', "'17 50 38 CII 52 
,,69 30 08/17/8', 1",7 50 38 ell 511 
'110 30 08/17/8', '1,,7 50 38 ell 511 ,,71 30 08/17/8', 11117 50 38 ell 55 
472 30 08/17/8" ,,,,7 50 38 CII 5"1 
,,73 30 08/17/8

'
, 1,117 50 38 ell 57 ,,7" 30 08/17/84 1147 50 38 ell 57 

1175 30 08/17/8', ,,,,7 50 38 ell 57 
476 30 08/17/84 ",,7 50 38 eli 57 
1177 30 08/11/8', ",,7 50 38 ell 60 



AUGUST - SEPTEMBER 19811 GEAR COMPARISON STUDY (TASK_.CD 01) 10 
STRIPE() BASS (TAXON=30) IENGlII DAIA 

fOR 3 METER BEAM TRAWL (GEAR=18), 
USE CODE 1 SAMPL.ES. 

OBS TAXON DATE TIME SAI-tPl E RIV_111 I.E REGION LENGTII 

1178 30 08/17/811 11/11 50 38 CII 60 
1179 30 08/17/811 11117 50 38 CII 60 
480 30 08/17/81, 1147 50 38 CII 60 
1181 30 08/17/811 11117 50 38 CII 61 
1182 30 08/17/811 447 50 38 CII 61 
483 30 08/17/8 /1 11117 50 38 ell 62 
11811 30 08/17/811 11117 50 38 CII 62 
lj85 30 08/17/8/. 11117 50 38 CII 63 
1186 30 08/17/84 11117 50 38 Cli 63 
487 30 08/11/811 41.7 50 38 CII 65 
1188 30 08/17/811 11117 50 38 CII 68 
1189 30 08/17/811 1.117 50 38 Gil 68 
1190 30 08/17/811 11117 50 38 CII 71 
1191 30 08/17/811 1,117 50 38 Gil 71 
1192 30 08/17/811 11117 50 38 Gil 711 
1,93 30 08/17/811 11117 50 38 CII 75 
49/ 30 08/17/81, 447 50 38 Gil 76 
1195 30 08/17/811 2131 51 38 Gil 115 
1196 30 08/17/84 2131 51 38 Gil ,.9 
497 30 08/17/84 2131 51 38 Gil 50 
1198 30 08/11/81, 2131 51 38 Gil 53 
'199 30 08/17/811 2131 51 38 Gil 511 
500 30 08/11/811 2131 51 38 Gil 55 
501 30 08/17/811 2131 51 38 ell 55 
502 30 08/17/811 2131 51 38 Gil 55 
503 30 08/17/811 2131 51 38 Gil 56 
5011 30 08/17/811 2131 51 38 Gil 60 
505 30 08/17/811 2131 51 38 Gil 60 
506 30 08/17/81, 2131 51 38 CII 61 
507 30 08/17/81, 2131 5 I 38 Gil 62 
508 30 08/17/811 2131 51 38 Gil 63 
509 30 08/17/81, 2131 51 38 Gli 63 
510 30 08/17/811 2131 51 38 Gil 611 
511 30 08/17/84 2131 51 38 CII 611 
512 30 08/17/811 2131 51 38 Gil 611 
513 30 08/11/811 2131 51 38 Gil 65 
514 30 08/17/84 2131 51 38 Gil 65 
515 30 08/11 /811 2131 51 38 CII 66 
516 30 08/17/81, 2131 51 38 CII 67 
517 30 08/17/811 2131 51 38 Gil 68 
518 30 08/17/811 2131 51 38 Gil 69 
519 30 08/17/81, 2131 51 38 Gil 71 
520 30 08/17/811 2131 51 38 CII 73 
521 30 08/17/81, 2131 51 38 CII 80 
522 30 08/17/811 2131 51 38 CII 109 
523 30 08/17/84 2210 53 38 Gil 112 
5211 30 08/17/811 2210 53 38 CII ,.6 
525 30 08/11 /81• 2210 53 38 Gil 116 
526 30 08/17/811 2210 53 38 CII '18 
527 30 08/17/811 2210 53 38 Cli 118 
528 30 08/17/811 2210 53 38 Gil 51 
529 30 08/17/8li 2210 53 38 Gil 51 
530 30 08/17/811 2210 53 38 Gil 51 



AUGUST - SEPHI1BfR 19811 GEAR COI-IPARISON STUDY {TASK __ CD 01) 11 
S TR I PED BASS (TAXON'" 30) LENGlIl DA IA 

fOR 3 METER BEAM TRAWL (GEAR=18). 
USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAI1PLE HIYJ11LE HEGION IENGTII 

531 30 OB/17/811 2210 53 38 Gil 53 
532 30 OB/17/BII 2210 53 38 CH 511 
533 30 08/17/84 2210 53 38 Gil 5/1 
5311 30 08/17/811 2210 53 38 CII 56 
535 30 08/17/811 2210 53 38 CII 59 
536 30 08/17/81, 2210 53 38 CII 60 
537 30 08/17/811 22 J() 53 38 Gil 60 
538 30 08/17/81, 2210 53 38 CII 60 
539 30 08/17/811 2210 53 38 Gil 61 
5110 30 08/17 /811 2210 53 38 CII 62 
5111 30 08/17/84 2210 53 38 CII 62 
5112 30 08/17/811 2210 53 38 CII 63 
543 30 08/17/811 2210 53 38 CII 63 
544 30 08/17/811 2210 53 38 CII 611 
5115 30 08/17/811 2210 53 38 Cli 61, 
5116 30 08/17 /81, 2210 53 38 CII 611 
5117 30 08/17/84 2210 53 38 CII 61, 
5,,8 30 08/17/811 2210 53 38 CII 65 
5119 30 08/17/81, 2210 53 38 CII 65 
550 30 08/17/811 2210 53 38 CII 65 
551 30 08/17/811 2210 53 38 CII 66 
552 30 08/17/811 2210 53 38 CII 66 
553 30 08/17/8

" 
2210 53 38 CII 66 

5511 30 08/17 /84 2210 53 38 CII 67 
555 30 08/17/811 2210 53 38 CII 69 
556 30 08/17/81, 2210 53 38 CII 70 
557 30 08/17/811 2210 53 38 Gil 70 
558 30 08/17/811 2210 53 38 Gil 70 
559 30 08/17/81, 2210 53 38 CII 71 
560 30 08/17/81, 2210 53 38 Gil 71 
561 30 08/17/84 2210 53 38 CII 72 
562 30 08/17/811 2210 53 38 Gil 72 
563 30 08/17/811 2210 53 38 CII 72 
5611 30 08/17/84 2210 53 38 CII 72 
565 30 08/17/811 2210 53 38 CII 73 
566 30 08/17/811 2210 53 38 CII 73 
567 30 08/17/84 2210 53 38 CII 73 
568 30 08/17/81, 2210 53 38 CII 71, 

569 30 08/17/811 2210 53 38 CII 711 
570 30 08/11/81, 2210 53 38 CII -(5 
571 30 08/17/81, 2210 53 38 ell 76 
572 30 08/17/8/1 2210 53 38 CII 76 
573 30 08/17 /81, 2210 53 38 CII Tl 
5711 30 08/17/8 /, 2210 53 38 Gil 80 
575 30 08/17/811 2210 53 38 Gil 81 
576 30 08/17/81, 2229 511 38 CII 1,0 
577 30 08/17/811 2229 511 38 CII 1,5 
578 30 08/17/811 2229 511 38 CII 117 
579 30 08/17/811 2229 5/' 38 CII 52 
580 30 08/17/811 2229 511 38 CII 53 
581 30 08/17/811 2229 511 38 CII 53 
582 30 08/17 /81, 2229 511 38 Cit 51, 
583 30 08/17/84 2229 511 38 CII 5/, 



AUGUST - SfPTEI1BER 19811 GEAR COl1PARISON STlJDY (TASK_CO 01) 12 
SIIUPED BASS (lAXON~30) LfNGIl1 OAIA 

fOR 3 METER BEAM TRAWL (GEAR=)8), 
USE CODE 1 SAMPI.ES. 

oas TAXON DATE TII1E SAHPL£ IU V_N I I.E REGION LfNGfII 

584 30 08/17/8
'
1 2229 511 38 CII 55 

5B5 30 08/17/81, 2229 511 38 CII 56 
586 30 08/17/8

'
, 2229 511 38 Cit 56 

587 30 08/17/8
'
, 2229 511 38 CII 58 

588 30 OB/11/811 2229 511 38 Gil 59 
589 30 08/11/81, 2229 51, 38 Gil 59 
590 30 08/17/81, 2229 51, 38 Gil 60 
591 30 08/17/84 2229 51, 38 Gil 61 
592 30 08/17/81, 2229 51, 38 Cit 61 
593 30 08/11/811 2229 511 38 CII 63 
5911 30 08/17/811 2229 51, 38 Gil 611 
595 30 08/17/81, 2229 511 38 CII 65 
596 30 08/17/81, 2229 511 38 Cit 65 
597 30 08/17/8

" 
222!1 511 38 Gil 65 

598 30 08/17/811 2229 51, 38 CII 66 
599 30 08/17/84 2229 54 38 CII 66 
600 30 08/11/84 2229 511 38 Gil 67 
601 30 08/17/8

" 
2229 51, 38 CII 67 

602 30 08/17/811 2229 511 38 Gil 68 
603 30 08/17/811 2229 511 38 Gil 68 
601, 30 08/17 /81, 2229 51, 38 Gil 68 
605 30 08/17/811 2229 511 38 CII 69 
606 30 08/17/84 2229 5/1 38 Gil 70 
607 30 08/17/81, 2229 5'1 38 Cit 70 
608 30 08/17/811 2229 51, 38 Gil 71 
609 30 08/11/84 2229 511 38 CIf 72 
610 30 08/17/811 2229 51, 38 CII 72 
611 30 08/17/811 2229 51, 38 CII 77 
612 30 08/17/81, 2229 511 38 CII 77 
613 30 08/17/8

'
, 2312 55 38 Gil 112 

611, 30 08/17/81, 2312 55 38 CII 119 
615 30 08/11/811 2312 55 38 CII 51 
616 30 08/17/81, 2312 55 38 CII 53 
611 30 08/17/8/, 2312 55 38 CII 56 
618 30 08/17/811 2312 55 38 CII 56 
619 30 08/17/811 2312 55 38 CII 59 
620 30 08/17/811 2312 55 38 CII 60 
621 30 08/17/811 2312 55 38 CII 62 
622 30 08/17/84 2312 55 38 Gil 611 
623 30 08/17/811 2312 55 38 Cit 65 
621, 30 08/17/81, 2312 55 38 Gil 65 
625 30 08/17/811 2312 55 38 Gil 65 
626 30 08/17/811 2312 55 38 Cit 66 
627 30 08/17/811 2312 55 38 Cli 67 
628 30 08/17 /811 2312 55 38 Gil 68 
629 30 08/17/81, 2312 55 38 Gil 68 
630 30 08/17/81, 2312 55 38 Cit 68 
631 30 08/17/84 2312 55 38 Gil 69 
632 30 08/17/811 2312 55 38 Gil 69 
633 30 08/17/811 2312 55 38 Gil 70 
6311 30 08/17/81, 2312 55 38 Cit 71 
635 30 08/17/81, 2312 55 38 Gil 711 
636 30 08/17/811 2312 55 38 Gil 76 



AUGUST - SEPTfMBER 198~ GEAR COHPARISON STUDi (TASK_CD 01) 13 
STRIPEI) BASS (TAXON=30) tENGTIl DAtA 

fOR 3 I1ETfR BEAli THAHI. (G[AH= 18). 
USE CODE 1 SAMPLES. 

OBS TAXON DAlE T 1 1-1 [ SAMPI.E HIV __ MI LE HEGION LENGlIl 

637 30 08/18/811 15 57 38 ell 115 
638 30 08/18/811 15 57 38 eli 51 
639 30 08/18/8/1 15 57 38 ell 5/1 
6/j0 30 08/18/811 15 57 38 ell 55 
6/,1 30 08/18/8/j 15 57 38 ell 56 
6112 30 08/18/8/1 15 57 38 GIt 57 
643 30 08/18/8 /1 15 57 38 Gil 59 
611/1 30 08/18/8/1 15 57 38 elt 60 
6115 30 08/18/84 15 57 38 Gil 61 
6116 30 08/18/811 15 57 38 elt 62 
6117 30 08/18/811 15 57 38 Gil 63 
6118 30 08/18/811 15 57 38 ell 63 
6119 30 08/18/811 15 57 38 Gil 65 
650 30 08/18/81/ 15 57 38 ell 65 
651 30 08/18/811 15 57 38 ell 65 
652 30 08/18/81/ 15 57 38 ell 66 
653 30 08/18/811 15 57 38 Gil 66 
654 30 08/18/811 15 57 38 GIt 67 
655 30 08/18/8 /1 15 57 38 CII 67 
656 30 08/18/84 15 57 38 Cit 68 
657 30 08118/811 15 57 38 CII 68 
658 30 08/18/811 15 57 38 Gil 68 
659 30 08/18/811 15 57 38 CII 68 
660 30 08/18/811 15 57 38 Gil 69 
661 30 08/18/811 15 57 38 Gil 69 
662 30 08/18/811 15 57 38 Gil 70 
663 30 08/18/811 15 57 38 Gil 71 
6611 30 08/18/811 15 57 38 Gil 72 
665 30 08/18/84 15 57 38 Gli 711 
666 30 08/18/811 15 57 38 ell 78 
667 30 08/18/8/1 38 58 38 Gil 110 
668 30 08/18/811 38 58 38 Gil 57 
669 30 08/18/811 38 58 36 Gil 57 
670 30 08/18/811 38 58 38 Gil 58 
6-n 30 08/18/811 38 58 38 Gil 58 
672 30 08/18/811 38 58 38 Gil 61 
673 30 08/18/811 38 58 38 Gil 61 
674 30 08/18/811 38 58 38 ell 61 
675 30 06/18/8

" 
38 58 38 Gil 62 

676 30 08/18/811 38 58 38 Gil 62 
677 30 08/18/84 38 58 38 Gil 65 
678 30 08/18/84 38 58 38 Gil 65 
679 30 08/18/8

'
1 38 58 38 Gil 66 

680 30 08/18/811 38 58 38 Gil 67 
681 30 08/18/811 38 58 38 Gil 67 
682 30 06/18/811 38 58 38 ell 66 
683 30 08/18/81, 38 58 38 Gil 71 
66/\ 30 08/18/811 38 58 38 Gil 72 
685 30 08/18/81, 38 58 38 Gil 72 
686 30 08/18/811 38 58 38 Gil 73 
687 30 08/18/81, 38 58 38 ell -15 
688 30 08/18/811 38 58 38 Gil 76 
689 30 08/18/811 38 58 38 Gil 76 



AUGUST - SEPH11BfR 1981, GEAR COMPARISON STUDY (TASICGO (1) 11, 
SIRI PEO BASS (TAXON=30) LfNGll1 DATA 

fOR 3 I1£TfR BfAI" TRAWL (CEAH,-, 18), 
USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAI1PLE R I V _~1 fI.E REGION IfNGTII 

690 30 08/18/81, 38 58 38 Gil 76 
691 30 OB/18/8 I , 38 58 38 CII 76 
692 30 08/18/81, 38 58 38 Gil 77 
693 30 08/18/81, 38 58 38 CII 81, 
691, 30 08/18/811 Ill, 60 38 Gil 61, 
695 30 08/18/8" Ill, 60 38 Gli 65 
696 30 08/18/811 Ill, 60 38 Gil 6-' 
697 30 08/18/8', 11 I, 60 38 Gil 68 
698 30 08/18/8'1 111, 60 38 Gil 70 
699 30 08/18/84 114 60 38 Gil 71 
700 30 08/18/811 132 61 38 Gil I,ll 
701 30 08/18/84 132 61 38 Gil 1,1, 
702 30 08/18/81, 132 61 38 Gil 50 
703 30 08/18/811 132 61 38 Gil 50 
701, 30 08/18/811 132 61 38 Gil 51 
705 30 08/18/81, 132 61 38 Gil 51 
706 30 08/18/84 132 61 38 Gil 53 
707 30 08/18/81, 132 61 38 Gil 51, 
708 30 08/18/8

" 
132 61 38 Gil 511 

709 30 08/18/8
" 

132 61 38 CII 57 
710 30 08/18/811 132 61 38 Gil 59 
711 30 08/18/8

" 
132 61 38 Gil 59 

712 30 08/18/811 132 61 38 Gil 59 
713 30 08/18/81, 132 61 38 Gil 61 
711, 30 08/18/811 132 61 38 Gil 61 
715 30 08/18/81, 132 61 38 Gil 62 
716 30 08/18/8

" 
132 61 38 CII 63 

717 30 08/18/811 132 61 38 Gil 65 
718 30 08/18/8'1 132 61 38 CII 66 
719 30 08/18/811 132 61 38 Gil 67 
720 30 08/18/811 132 61 38 Gil 67 
721 30 08/18/8

" 
132 61 38 C/I 67 

722 30 08/18/84 132 61 38 Gil 67 
723 30 08/18/811 132 61 38 Gil 68 
72'1 30 08/18/81, 132 61 38 Gil 69 
725 30 08/18/81, 132 61 38 Gil 69 
726 30 08/18/811 132 61 38 Gil 70 
727 30 08/18/81, 132 61 38 Gil 71 
728 30 08/18/8'1 132 61 38 Gil 71 
729 30 08/18/8

" 
132 61 38 Gil 72 

730 30 08/18/84 132 61 38 Gil 12 
731 30 08/18/811 132 61 38 Gil 71, 
732 30 08/18/81, 132 61 38 Gil 71, 
733 30 08/18/84 132 61 38 CII 76 
731, 30 08/18/81, 132 61 38 Gil 76 
735 30 08/18/84 132 61 38 Gil 78 
736 30 08/18/81, 152 62 39 II' I,D 
737 30 08/18/84 152 62 39 II' ,,6 
738 30 08/18/8'1 152 62 39 I P ,,8 
739 30 08/18/8'1 152 62 39 IP "9 
71,0 30 08/18/8" 152 62 39 II' 50 
71,1 30 08/18/8'1 152 62 39 IP 53 
71,2 30 08/18/8

" 
152 62 39 II' 59 



AUGUST - SEPTEMBER 1984 GEAR Crn4PARISOH STUDY (TASK_CD 01) 15 
SIHIPED BASS (lAXON=30) LfNGIH DA1A 

fOR 3 METER BEAM TRAWL (GEAR=18" 
USE CODE 1 SAMPLES. 

OBS TAXON DATE TIHE SAMPLE RIV __ NILf REGION I [NGlll 

7113 30 08/18/81, 152 62 39 I I' 59 
71111 30 08/18/811 152 62 39 I P 60 
7115 30 08/18/811 152 62 39 I P 60 
7116 30 08/18/811 152 62 39 I P 60 
7117 30 08/18/811 152 62 39 I P 60 
7118 30 08/18/811 152 62 39 I P 61 
7'19 30 08/18/811 152 62 39 I P 61 
750 30 08/18/811 152 62 39 IP 61 
751 30 08/18/8'1 152 62 39 I P 61 
752 30 08/18/811 152 62 39 1 P 63 
753 30 08/18/8'1 152 62 39 II' 63 
7511 30 08/18/84 152 62 39 I P 63 
755 30 08/18/811 152 62 39 I I' 65 
756 30 08/18/811 152 62 39 I P 65 
757 30 08/18/811 152 62 39 I P 65 
758 30 08/18/811 152 62 39 I I' 66 
759 30 08/18/811 152 62 39 II' 66 
760 30 08/18/811 152 62 39 I P 67 
761 30 08/18/811 152 62 39 II' 67 
762 30 08/18/8

'
1 152 62 39 I I' 68 

763 30 08/18/811 152 62 39 I P 68 
7611 30 08/18/811 152 62 39 II' 69 
765 30 08/18/811 152 62 39 I P 69 
-(66 30 08/18/811 152 62 39 I I' 69 
767 30 08/18/84 152 62 39 I P 72 
768 30 08/18/811 152 62 39 I P 72 
769 30 08/18/8

" 
152 62 39 II' 71, 

710 30 08/18/811 152 62 39 I I' 71, 
711 30 08/18/811 152 62 39 I P 711 
772 30 08/18/811 210 63 39 I I' 115 
773 30 08/18/811 210 63 39 I I' 117 
77 11 30 08/18/8

" 
210 63 39 II' 49 

775 30 08/18/81, 210 63 39 II' 51 
716 30 08/18/81, 210 63 39 I I' 51 
777 30 08/18/8

" 
210 63 39 IP 52 

778 30 08/18/81, 210 63 39 I r 53 
779 30 08/18/811 210 63 39 I I' 51, 
780 30 08/18/81, 210 63 39 II' 511 
781 30 08/18/811 210 63 39 II' 56 
782 30 08/18/84 210 63 39 I P 57 
783 30 08/18/8

'
1 210 63 39 II' 57 

7811 30 08/18/811 210 63 39 II' 57 
785 30 08/18/811 210 63 39 I I' 58 
786 30 08/18/8

" 
210 63 39 I I' 58 

787 30 08/18/811 210 63 39 II' 58 
788 30 08/18/811 210 63 39 I I' 59 
789 30 08/18/81, 210 63 39 II' 61 
790 30 08/18/8

" 
210 63 39 II' 61 

791 30 08/18/811 210 63 39 I P 62 
792 30 08/18/811 210 63 39 II' 62 
793 30 08/18/81, 210 63 39 II' 62 
794 30 08/18/8

'
1 210 63 39 I P 62 

795 30 08/18/811 210 63 39 I I' 62 

" 



AUGUST - SEPrEMBfR 19811 GEAR COHI'ARISON STUDY (TASK_CD 01) 16 
SIRIPED BASS (lAXON-'-30) !.ENGIII DAIA 

fOR 3 HETER SEAH TRAWL (GfAR=18), 
USE CODE 1 SAHI'LES. 

OBS TAXON DATE TINE SAMI'l.E R IV_HIl f HEGION LfNGTIl 

796 30 08/18/811 210 63 39 I P 62 
797 30 08/18/8

'
1 210 63 39 II' 63 

798 30 08/18/811 210 63 39 I P 63 
799 30 08/18/811 210 63 39 I P 61, 
800 30 08/18/811 210 63 39 II' 65 
801 30 08/18/811 210 63 39 II' 65 
802 30 08/18/811 210 63 39 II' 65 
8eB 30 08/18/81, 210 63 39 II> 65 
8011 30 08/18/811 210 63 39 II' 65 
805 30 08/18/81, 210 63 39 II' 67 
806 30 08/18/811 210 63 39 II' 67 
807 30 08/18/81, 210 63 39 I P 67 
808 30 08/18/811 210 63 39 I P 68 
809 30 08/18/811 210 63 39 II' 69 
810 30 08/18/811 210 63 39 II' 69 
811 30 08/18/8

" 
210 63 39 II' 69 

812 30 08/18/81, 210 63 39 P 73 
813 30 08/18/8

'
, 210 63 39 I' 75 

811, 30 08/18/8l, 210 6j 39 P 75 
815 30 08/18/81, 210 63 39 I> 76 
816 30 08/18/81, 229 61, 39 P ,,7 
817 30 08/18/81, 229 611 39 P ll9 
818 30 08/18/8

" 
229 61, 39 P 51 

819 30 08/18/81, 229 61, 39 I' 51 
820 30 08/18/81, 229 611 39 P 52 
821 30 08/18/84 229 61, 39 j> 53 
822 30 08/18/81, 229 64 39 P 53 
823 30 08/18/81, 229 61, 39 P 56 
824 30 08/18/84 229 6l, 39 P 57 
825 30 08/18/8

'
1 229 611 39 I' 57 

826 30 08/18/811 229 61, 39 I' 59 
827 30 08/18/81, 229 61, 39 I' 59 
828 30 08/18/81, 229 6l, 39 P 60 
829 30 08/18/8l, 229 611 39 I' 62 
830 30 08/18/811 229 61, 39 P 62 
831 30 08/18/81, 229 61, 39 I P 61, 
832 30 08/18/81, 229 61, 39 I P 611 
833 30 08/18/8ll 229 61, 39 I I' 61, 
8311 30 08/18/8l, 229 61, 39 I P 65 
835 30 08/18/84 229 61, 39 I P 65 
836 30 08/18/811 229 61, 39 I P 65 
837 30 08/18/811 229 611 39 I P 65 
838 30 08/18/811 229 611 39 II' 66 
839 30 08/18/81, 229 611 39 II' 67 
8110 30 08/18/811 229 611 39 If' 68 
81'1 30 08/18/84 229 611 39 I I' 68 
8112 30 08/18/81, 229 611 39 If' 68 
843 30 08/18/811 229 611 39 II' 69 
8,,4 30 08/18/811 229 61, 39 II> 69 
8115 30 08/18/811 229 611 39 II' 70 
8116 30 08/18/8l, 229 61, 39 II' 72 
8117 30 08/18/811 229 61, 39 I I' 72 
8l,8 30 08/18/81, 229 611 39 I P 73 



AUGUST - SEPTENBER 19811 GEAR COI"PARISON SIUDY (TASI<._CD 01) 17 
SlRIPED BASS (TAXON=30) UNGYII DAIA 

FOR 3 METER BEAM TRAWL (GEAR~18), 
USE CODE 1 SAMPLES. 

OBS lAXON DATE TIME SAMPI E RIV.NllE HfGION l.ENGl// 

8119 30 08/18/811 229 611 39 II) 13 
850 30 08/18/84 247 65 39 II' 111 
851 30 08/18/811 2117 65 39 II' '16 
852 30 08/18/811 2117 65 39 II' 117 
853 30 08/18/811 2117 65 39 I I' 51 
854 30 08/18/811 2117 65 39 II) 52 
855 30 08/18/81, 2117 65 39 II' 52 
856 30 08/18/811 2117 65 39 I I' 51, 
857 30 08/18/81, 2'17 65 39 II' 56 
858 30 08/18/811 2117 65 39 I I' 56 
859 30 08/18/8'1 2117 65 39 I P 57 
860 30 08/18/811 2117 65 39 II' 58 
861 30 08/18/811 21/7 65 39 I I' 60 
862 30 08/18/811 2117 65 39 IP 61 
863 30 08/18/8'1 2117 65 39 I I' 61 
864 30 08/18/811 2117 65 39 II' 62 
865 30 08/18/811 2117 65 39 I P 62 
866 30 08/18/811 2'17 65 39 I P 63 
867 30 08/18/811 2117 65 39 I P 63 
868 30 08/18/811 247 65 39 I P 63 
869 30 08/18/811 2117 65 39 I P 63 
870 30 08/18/811 241 65 39 I P 63 
871 30 08/18/84 2117 65 39 II) 611 
872 30 08/18/81, 2'/7 65 39 I P 6'1 
873 30 08/18/811 2117 65 39 II' 611 
874 30 08/18/811 2117 65 39 II' 65 
875 30 08/18/8'1 211.7 65 39 I I' 65 
876 30 08/18/84 2117 65 39 I P 66 
877 30 08/18/811 2't7 65 39 I I' 66 
878 30 08/18/811 2'17 65 39 I P 67 
879 30 08/18/811 247 65 39 II' 68 
880 30 08/18/811 2117 65 39 I I' 68 
881 30 08/18/811 2'17 65 39 I I' 68 
882 30 08/18/811 247 65 39 II' 69 
883 30 08/18/811 2117 65 39 IP 69 
884 30 08/18/811 2117 65 39 I I' 70 
885 30 08/18/811 2117 65 39 I I' 70 
886 30 08/18/811 21i7 65 39 II' 71 
887 30 08/18/811 2117 65 39 IP 72 
888 30 08/18/811 2117 65 39 I P 72 
889 30 08/18/811 2117 65 39 I I' 72 
890 30 08/18/811 2'17 65 39 I I' 75 
891 30 08/18/811 305 66 39 I I' I1I1 
892 30 08/18/811 305 66 39 I I' 50 
893 30 08/18/811 305 66 39 I P 51 
8911 30 08/18/811 305 66 39 I P 52 
895 30 08/18/84 305 66 39 . I I' 57 
896 30 08/18/811 305 66 39 IP 59 
897 30 08/18/811 305 66 39 II' 59 
898 30 08/18/811 305 66 39 I P 59 
899 30 08/18/~11 305 66 39 I I' 61 
900 30 08/18/811 305 66 39 II' 62 
901 30 081l8/811 305 66 39 IP 63 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 18 
STRIPE!) BASS (TAX<lN'=30) lENGl1i DAIA 

FOR 3 METER BEAM TRAWL (G[AR~181. 
USE CODE 1 SAMPLES. 

OBS TAXON DAlE TINE SANPI.E RIV_1-111 E HfGION I ENGlII 

902 30 08/18/811 305 66 39 I P 611 
903 30 08/18/811 305 66 39 I I' 66 
901, 30 08/18/81, 305 66 39 I P 66 
905 30 08/18/811 305 66 39 II' 67 
906 30 08/18/811 305 66 39 I I' 67 
907 30 08/18/811 305 66 39 I P 67 
908 30 08/18/8

'
1 305 66 39 I P 6} 

909 30 08/18/811 305 66 39 I P 67 
910 30 08/18/811 323 67 38 ell 56 
911 30 08/18/811 323 67 38 Gil 57 
912 30 08/18/811 323 67 38 Gil 59 
913 30 08/18/811 323 67 38 Gil 59 
911J 30 08/18/811 323 67 38 Gil 60 
915 30 08/18/81J 323 67 38 Gil 611 
916 30 08/18/811 323 67 38 Gil 65 
917 30 08/18/811 323 67 38 Gil 66 
918 30 08/18/811 323 67 38 Gil 66 
919 30 08/18/811 323 67 38 Gil 66 
920 30 08/18/811 323 67 38 Gil 71 
921 30 08/18/811 323 67 38 Gil 13 
922 30 08/18/811 1112 69 38 Cil 411 
923 30 08/18/811 1J12 69 38 Git ,,8 
9211 30 08/18/811 1112 69 38 Gil 51 
925 30 08/18/811 1112 69 38 Gil 52 
926 30 08/18/811 1112 69 38 CII 55 
927 30 08/18/811 1J12 69 38 Gil 60 
928 30 08/18/811 1,12 69 38 Gil 61 
929 30 08/18/81, 1,12 69 38 Gil 61 
930 30 08/18/811 1112 69 38 Gil 61 
931 30 08/18(8" 1112 69 38 Gil 61, 
932 30 08/18/811 '112 69 38 Gil 65 
933 30 08/18/811 1112 69 38 CII 66 
9311 30 08/18/81, '112 69 38 Gil 711 
935 30 08/18/811 1112 69 38 Gil 77 
936 30 08(18/811 ',35 70 38 Gil ,,6 
937 30 08/18(811 1,35 70 38 Gil 50 
938 30 08/18/811 1135 70 38 Gil 52 
939 30 08/18/811 '135 70 38 Cit 57 
9,,0 30 08/18/811 1135 70 38 Gil 57 
9111 30 08/18/81J 1135 70 38 Cit 63 
9'12 30 08/18/81, 1135 70 38 Gil 66 
9113 30 08/18/811 1135 70 38 Cit 69 
91111 30 08/18(8', 1135 70 38 Gil 71 
9115 30 08/18/811 '135 70 38 ell 71 
9116 30 08/18/811 1135 70 38 Gil 76 
91\7 30 08/18/811 11511 71 39 II' 112 
9118 30 08/18/81, 115 11 71 39 II' 50 
9119 30 08/18/811 11511 71 39 II' 50 
950 30 08/18/811 11511 71 39 I P 53 
951 30 08(18(811 11511 71 39 II' 56 
952 30 08/18/811 11511 71 39 II' 5"1 
953 30 08/18/811 11511 71 39 1 P 58 
9511 30 08/18/811 11511 71 39 II' 58 



AUGUST - SEPTEMBER 198~ GEAR COMPARISON STUDY (TASK_CO 01) 19 
STRIPED BASS ITAXON=3fJ) LEt/Gill DAIA 

FOR 3 METER BEAI·' THAHL (GEAB'" 18 ), 
USE COOf 1 SAMPL[S. 

OBS TAXON DArE TINE SAI1PLf HIV_I-IIiE HEGION l ENGTlt 

955 30 08/18/811 11511 71 39 P 59 
956 30 08/18/811 11511 11 39 P 60 
957 30 08/18/811 4511 71 39 P 60 
958 30 08/18/811 Li511 71 39 P 60 
959 30 08/18/811 '15

" 
11 39 P 61 

960 30 08/18/811 ,,511 71 39 P 62 
961 30 08/18/811 1154 11 39 P 63 
962 30 08/18/81, 11511 11 39 P 68 
963 30 08/18/81, "5

'
1 71 39 P -fO 

961, 30 08/18/81, ,,51, 11 39 P 71 
965 30 08/18/811 Li511 71 39 P 72 
966 30 08/18/811 11511 11 39 I' 75 
967 30 08/18/8', 11511 71 39 IP 76 
968 30 08/18/811 2053 73 38 Gil I,ll 

969 30 08/18/811 2053 73 38 CII 117 
970 30 08/18/811 2053 73 38 Gil 119 
971 30 08/18/8'1 2053 73 38 CII 119 
972 30 08/18/81, 2053 73 38 CII 50 
973 30 08/18/811 2053 73 38 CII 51 
97'1 30 08/18/8

'
1 2053 73 38 CII 51, 

975 30 08/18/811 2053 73 38 ell 56 
976 30 08/18/81, 2053 73 38 CII 58 
977 30 08/18/811 2053 73 38 Gil 58 
978 30 08/18/811 2053 73 38 CII 58 
979 30 08/18/811 2053 73 38 CII 59 
980 30 08/18/81, 2053 73 38 GIt 60 
981 30 08/18/8', 2053 73 38 CII 60 
982 30 o8/18/8Li 2053 73 38 Cit 61 
983 30 08/18/811 2053 73 38 CII 61 
9811 30 08/18/8'1 2053 73 38 Gil 63 
985 30 08/18/811 2053 73 38 Cit 6'1 
986 30 08/18/811 2053 73 38 CII 66 
987 30 08/18/8Li 2053 73 38 Gil 66 
988 30 08/18/84 2053 73 38 Gil 67 
989 30 08/18/8'1 2053 73 38 CII 67 
990 30 08/18/8', 2053 73 38 CII 67 
991 30 08/18/8

'
1 2053 73 38 CII 67 

992 30 08/18/811 2053 73 38 Gil 68 
993 30 08/18/811 2053 73 38 Gil 68 
9911 30 08/18/811 2053 73 38 Gil 68 
995 30 08/18/811 2053 73 38 Gil 69 
996 30 08/18/8 /1 2053 73 38 CII 69 
997 30 08/18/8

'
1 2053 73 38 Gil 70 

998 30 08/18/8 /1 2053 73 38 Gil 71 
999 30 08/18/811 2053 73 38 CII 72 

1000 30 08/18/8 /1 2053 73 38 Gil 73 
1001 30 08/18/811 2053 73 38 CII 7'1 
1002 30 08/18/811 2053 73 38 Cit 75 
1003 30 08/18/8'1 2053 73 38 CII 75 
10011 30 08/18/811 2053 73 38 Gil 76 
1005 30 08/18/8/1 2053 73 38 Cit 78 
1006 30 OB/18/8Li 2053 73 38 CII 7B 
1007 30 08/18/811 2113 71, 38 CII 37 



AUGUST - SEPHMBfR 19811 GEAR COHPARISON STUDY (TASK __ CO 01) 20 
SlRIPEO BASS (IAXONc:301 IENGIII DAIA 

fOR 3 METER BEAI1 lHAHL (GI::AB= 18). 
USE CODE 1 SAMPlES. 

OI3S TAXON DAH TIME SAMPl.E HIV_.MII E REGION l.ENGTII 

1008 30 08/18/81, 2113 711 38 ell 1,5 
1009 30 08/18/81, 2113 71, 38 CII 47 
1010 30 08/18/81, 2113 71\ 38 CII 53 
1011 30 08/18/811 2113 74 38 CII 57 
1012 30 08/18/84 2113 71, 38 CII 58 
1013 30 08/18/81\ 2113 71\ 38 CII 59 
1014 30 08/18/84 2113 71\ 38 CII 59 
1015 30 08/18/81, 2113 71\ 38 CII 61 
1016 30 08/18/811 2113 71\ 38 CII 61 
1017 30 08/18/81\ 2113 7'\ 38 CII 61, 
1018 30 08/18/8

'
\ 2113 711 38 CH 65 

1019 30 08/18/81\ 2113 71\ 38 CII 66 
1020 30 08/18/84 2113 71\ 38 Cli 66 
1021 30 08/18/811 2113 71, 38 CII 66 
1022 30 08/18/811 2113 71, 38 CII 72 
1023 30 08/18/81\ 2113 71, 38 CII 72 
1024 30 08/18/81\ 2113 71\ 38 CII 73 
1025 30 08/18/81, 2113 71\ 38 CII 73 
1026 30 08/18/81\ 2113 71\ 38 CII 71\ 
1027 30 08/18/84 2113 711 38 CIt 78 
1028 30 08/18/81, 2133 75 38 CII 118 
1029 30 08/18/811 2133 75 38 CII 51 
1030 30 08/18/8

'
\ 2133 75 38 CII 55 

1031 30 08/18/81, 2133 75 38 ell 59 
1032 30 08/18/81\ 2133 75 38 ell 59 
1033 30 08/18/811 2133 75 38 ell 60 
10311 30 08/18/8

'
1 2133 75 38 ell 60 

1035 30 08/18/811 2133 75 38 ell 61 
1036 30 08/18/811 2133 75 38 ell 61 
1037 30 08/18/811 2133 75 38 CII 62 
1038 30 08/18/81\ 2133 75 38 ell 62 
1039 30 08/18/81\ 2133 75 38 CII 61\ 
10110 30 08/18/81\ 2133 75 38 ell 61\ 
10111 30 08/18/811 2133 75 38 ell 66 
10112 30 08/18/81\ 2133 75 38 CII 66 
101\3 30 08/18/81\ 2133 75 38 CII 66 
10/111 30 08/18/8 /\ 2133 75 38 ell 67 
11)1,5 30 08/18/81, 2133 75 38 CII 61 
1046 30 08/18/811 2133 75 38 CII 68 
101,7 30 08/18/811 2133 -/5 38 CII 69 
101\8 30 08/18/81\ 2133 75 38 CII 70 
10/19 30 08/18/81\ 2133 75 38 CII 71 
1050 30 08/18/81\ 2133 75 38 CII 72 
1051 30 08/18/81\ 2133 75 38 ell 71, 
1052 30 08/18/8

'
\ 2133 75 38 ell 81 

1053 30 08/18/811 2150 76 38 CII 51\ 
10511 30 08/18/81\ 2150 76 38 CII 59 
1055 30 08/18/81, 2150 76 38 CII 61 
1056 30 08/18/8 /, 2150 76 38 CII 62 
1057 30 OB/1B/BL, 2150 76 38 CII 62 
1058 30 08/18/8L\ 2150 76 38 CII 63 
\059 30 08/18/81, 2150 76 38 ell 66 
1060 30 OB/18/811 2150 76 38 CII 67 



AUGUST - SEPTEMBER 19811 GEAR COHPARISON SIUDY (TASI< __ CD 01) 21 
SIRIPED BASS (TAXON=30) LENGIH DAIA 

fOH 3 METEH BEAI" TRAHL (GEAf<cc 18 L 
USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAf1PLE RIVJ11LE REGION I.ENGTIl 

1061 30 08/18/811 2150 76 38 CII 67 
1062 30 08/18/811 2150 76 38 CII 71 
1063 30 08/18/81\ 2150 76 38 CII 73 
10611 30 08/18/811 2150 76 38 CII 75 
1065 30 08/18/811 2150 76 38 Cil 75 
1066 30 08/18/811 2150 76 38 CII 78 
1067 30 08/18/81\ 2150 76 38 Gil 79 
1068 30 08/18/811 2207 77 38 CII 39 
1069 30 08/18/811 2207 77 38 Cil 51 
1070 30 08/18/811 2207 77 38 CII 53 
1071 30 08/18/811 2207 77 38 Cit 53 
1072 30 08/18/811 2207 77 38 CII 55 
1073 30 08/18/811 2207 77 38 CII 57 
10711 30 08/18/811 2207 77 38 CII 57 
1075 30 08/18/811 2207 77 38 CII 58 
1076 30 08/18/811 2207 77 38 CII 60 
1077 30 08/18/811 2207 77 38 CII 61 
1078 30 08/18/8 1, 2207 77 38 Cit 61 
1079 30 08/18/8 l l 2207 77 38 Cit 62 
1080 30 08/18/84 2207 77 38 CII 62 
1081 30 08/18/8 l l 2207 77 38 CII 62 
1082 30 08/18/8 11 2207 77 38 CII 63 
1083 30 08/18/8 l l 2207 77 38 CII 63 
10811 30 08/18/8 l l 2207 77 38 CH 63 
1085 30 08/18/84 2207 77 38 CII 65 
1086 30 08/18/8 l l 2207 77 38 CII 65 
1087 30 08/18/8 l l 2207 77 38 CII 65 
1088 30 08/18/811 2207 77 38 CII 68 
1089 30 08/18/811 2207 77 38 CII 70 
1090 30 08/18/8 l l 2207 77 38 Cit 71 
1091 30 08/18/8 l l 2207 77 38 CII 71 
1092 30 08/18/811 2207 77 38 CII 72 
1093 30 08/18/811 2207 77 38 CII 73 
10911 30 08/18/811 2207 77 38 CII -(II 

1095 30 08/18/8 ll 2207 77 38 CII 76 
1096 30 08/18/8 l l 2207 77 38 CH 81 
1097 30 08/18/81, 2207 77 38 CII 86 
1098 30 08/18/811 2207 77 38 ell 99 
1099 30 08/18/811 2207 17 38 CII 108 
1100 30 08/18/811 2207 17 38 CII 110 
1101 30 08/18/811 2307 79 38 CII 1\7 
1102 30 08/18/811 2307 79 38 CH 51 
1103 30 08/18/8 l l 2307 79 38 CII 52 
110Li 30 08/18/8 l l 2307 79 38 CII 55 
1105 30 08/18/8 l l 2307 79 38 CII 56 
1106 30 08/18/8 l l 2307 79 38 ell 56 
1107 30 08/18/811 2307 79 38 Gil 56 
1108 30 08/18/811 2307 79 38 CII 57 
1109 30 08/18/8 l l 2307 79 38 ell 58 
1110 30 08/18/811 2307 79 38 CII 59 
1111 30 08/18/8 ll 230] 79 38 CII 61 
1112 30 08/18/811 2307 79 38 ell 62 
1113 30 08/18/8 l l 2307 79 38 CII 62 



AUGUST - SEPlfMOfR 1984 GEAR COMPARISON STUDY (TASK_CD 01) 22 
STRIPED BASS (TAXON=30) IENGIII DAIA 

FOR 3 METER BEAM TRAWL (GEAR=18), 
USE CODE 1 SAMPI.ES. 

OBS TAXON DAlE TIME SAMPLE RIV_MILE REGION !ENGllI 

11111 30 08/18/811 2307 79 38 CII 62 
1115 30 08/18/811 2307 79 38 CII 62 
1116 30 08/18/84 2307 79 38 Gil 63 
1117 30 08/18/811 2307 79 38 CII 63 
1118 30 08/18/811 2307 79 38 CII 61, 
1119 30 08/18/81, 2307 -(9 38 CII 65 
1120 30 08/18/81, 2307 79 38 CII 67 
1121 30 08/18/811 2307 79 38 Cli 67 
1122 30 08/18/81, 2307 79 38 CII 68 
1123 30 08/18/81, 2307 79 38 CII 68 
11211 30 08/18/811 2307 79 38 CII 69 
1125 30 08/18/81, 2307 79 38 CII 69 
1126 30 08/18/811 2307 79 38 CII 70 
1127 30 08/18/81, 2307 79 38 CII 70 
1128 30 08/18/81, 2307 79 38 CII il 
1129 30 08/18/84 2307 79 38 CII 71 
1130 30 08/18/811 2301 79 38 CII 71 
1131 30 08/18/811 2307 79 38 CII 73 
1132 30 08/18/84 2307 79 38 CII 73 
1133 30 08/18/811 2307 79 38 CII 75 
11311 30 08/18/811 2307 79 38 CII 75 
1135 30 08/18/84 2307 79 38 CII 76 
1136 30 08/18/8'1 2307 79 38 CII 77 
1137 30 08/18/84 2307 79 38 CII 82 
1138 30 08/18/811 2307 79 38 CII 83 
1139 30 08/18/811 2325 80 38 CII ,,7 
11110 30 08/18/811 2325 80 38 CII 'ii} 
11111 30 08/18/811 2325 80 38 CII 50 
1142 30 08/18/811 2325 80 38 CII 53 
11113 30 08/18/811 2325 80 38 CII 53 
111111 30 08/18/84 2325 80 38 CII 55 
11 115 30 08/18/811 2325 80 38 CII 55 
1 \116 30 08/18/81, 2325 80 38 CII 56 
11117 30 08/18/84 2325 80 38 CII 60 
11118 30 08/18/811 2325 80 38 CII 61 
111,9 30 08/18/811 2325 80 38 CII 61 
1150 30 08/18/81, 2325 80 38 CII 63 
1151 30 08/18/81, 2325 80 38 CII 63 
1152 30 08/18/81, 2325 80 38 CII 65 
1153 30 08/18/84 2325 80 38 CII 65 
11511 30 08/18/81, 2325 80 38 CII 66 
1155 30 08/18/81, 2325 80 38 CII 66 
1156 30 08/18/81, 2325 80 38 CII 66 
1157 30 08/18/84 2325 80 38 CII 67 
1158 30 08/18/81, 2325 80 38 CII 61 
1159 30 08/18/811 2325 80 38 CII 68 
1160 30 08/18/81, 2325 80 38 CII 69 
1161 30 08/18/811 2325 80 38 CII 70 
1162 30 08/18/81, 2325 80 38 CII 70 
1163 30 08/18/84 2325 80 38 CII 70 
1161, 30 08/18/811 2325 80 38 CII 71 
1165 30 08/18/811 2325 80 38 CII 711 
1166 30 08/18/81, 2325 80 38 CII 76 



AUGUSr - SfPHMBfR 19811 GfAR COMPARISON STUDY (lASK_CIl 01) 23 
SrR I PED BASS (r AXON= 30) LftlGTlI DATA 

fOR 3 11E lER BEAI1 TRAWL (GEAR: 18 ). 
USE CODE 1 SAMPI.ES. 

OBS TAXON DATE Tlr-1E SANPU: RIV_I1I1E REGION IDIG Til 

1167 30 08/18/811 2325 80 38 CII 83 
1168 30 08/18/811 2342 81 38 ell 38 
1169 30 08/18/811 23'12 81 38 Gil '12 
1170 30 08/18/811 23112 81 38 CII lJ3 
1171 30 08/18/811 23'12 81 38 ell 114 
1172 30 08/18/811 23112 81 38 Gil 118 
1173 30 08/18/811 23112 81 38 ell 119 
1174 30 08/18/811 231,2 81 38 CII 50 
1175 30 08/18/811 23'12 81 38 ell 57 
1176 30 08/18/8'1 23'12 81 38 ell 58 
1177 30 08/18/8'1 23'12 81 38 CII 58 
1178 30 08/18/8'1 23'12 81 38 Gil 59 
1179 30 08/18/811 23112 81 38 ell 59 
1180 30 08/18/811 23'12 81 38 CII 60 
1181 30 08/18/811 23'12 81 38 ell 60 
1182 30 08/18/811 23'12 81 38 ell 62 
1183 30 08/18/8'1 23112 81 38 Gil 62 
11811 30 08/18/811 23112 81 38 ell 63 
1185 30 08/18/8'1 23112 81 38 CII 63 
1186 30 08/18/811 23112 - 81 38 Gil 63 
1187 30 08/18/811 23112 81 38 Gil 611 
1188 30 08/18/811 23'12 81 38 Gil 65 
1189 30 08/18/8'1 23'12 81 38 Gil 65 
1190 30 08/18/8'1 23112 81 38 CII 65 
1191 30 08/18/8'1 23'12 81 38 Gil 66 
1192 30 08/18/8'1 23112 81 38 Gil 67 
1193 30 08/18/8LI 23112 81 38 elt 69 
1194 30 08/18/8'1 23112 81 38 CII 70 
1195 30 08/18/811 23112 81 38 Gli 71 
1196 30 08/18/811 23112 81 38 Cit 73 
1197 30 08/18/811 23112 81 38 CII 76 
1198 30 08/18/811 23112 81 38 Gil 71 
1199 30 08/18/811 23'12 81 38 ell 79 
1200 30 08/19/8LI 17 83 38 Cit '12 
1201 30 08/19/811 17 83 38 elt 51 
1202 30 08/19/811 17 83 3B ell 52 
1203 30 08/19/8'1 17 83 3B ell 52 
1204 30 08/19/811 17 83 38 ell 53 
1205 30 08/19/811 17 83 3B Gil 53 
1206 30 08/19/811 17 83 38 CII 58 
1207 30 08/19/811 17 83 38 CII 60 
1208 30 08/19/84 17 83 36 ell 62 
1209 30 OB/19/811 17 83 36 Gil 62 
1210 30 08/19/84 17 83 38 Cit 611 
1211 30 08/19/811 17 83 38 CIf 67 
1212 30 08/19/811 17 83 38 ell 67 
1213 30 08/19/8'1 17 83 38 CII 68 
12111 30 08/19/811 17 83 38 CII 69 
1215 30 08/19/811 17 83 38 ell 73 
1216 30 08/19/811 33 8'1 38 ell 51 
1217 30 OB/19/8'1 33 8'1 38 GIf 51 
1218 30 08/19/811 33 811 38 CII 55 
1219 30 08/19/8'1 33 811 38 CII 56 



AUGUST - SEPITMBfR 191311 GfAR COMPARISON STIlDY (TASK_CD 01) 211 
STRIPED BASS (rAXON~lO) LfNG1H DATA 

fOR 3 METER BEAM TRAHL (GEAH'"' 18 ), 
USE CODf 1 SAMPLES. 

0135 TAXON DATE TINE SAMPLE RIV_MILE HEGION UNGTII 

1220 30 08/19/8
'
1 33 81, 38 Cit 56 

1221 30 08/19/811 33 811 38 CII 56 
1222 30 08/19/811 33 811 38 CII 57 
1223 30 08/19/84 33 811 38 CII 58 
12211 30 08/19/811 33 811 38 CII 58 
1225 30 08/19/84 33 811 38 Gil 58 
1226 30 08/19/811 33 811 38 CII 59 
1227 30 08/19/811 33 811 38 CII 59 
1228 30 08/19/811 33 811 38 CII 60 
1229 30 08/19/811 33 811 38 CII 61 
1230 30 08/19/811 33 811 38 CII 61 
1231 30 08/19/811 33· 811 38 Cli 63 
1232 30 08/19/84 33 811 38 CII 63 
1233 30 08/19/811 33 811 38 CII 63 
12311 30 08/19/811 33 811 38 Gil 611 
1235 30 08/19/811 33 811 38 CII 65 
1236 30 08/19/811 33 811 38 CII 66 
1237 30 08/19/811 33 811 38 CII 66 
1238 30 08/19/811 33 811 38 Cli 66 
1239 30 08/19/84 33 811 38 CII 67 
12110 30 08/19/811 33 811 38 Gil 68 
12111 30 08/19/811 33 811 38 CII 69 
12112 30 08/19/811 33 811 38 CII 69 
12113 30 08/19/811 33 811 38 GIf 69 
12114 30 08/19/811 33 811 38 CII 69 
12115 30 08/19/811 33 811 38 CII 69 
12116 30 08/19/811 33 811 38 CII 70 
12lJ7 30 08/19/811 33 811 38 CII -(0 
12118 30 08/19/84 33 811 38 CII 71 
12119 30 08/19/81, 33 811 38 CII 72 
1250 30 08/19/811 33 811 38 CII 711 
1251 30 08/19/811 33 811 38 CII 75 
1252 30 08/19/811 33 811 38 Gil 75 
1253 30 08/19/811 33 811 38 CII 76 
1254 30 08/19/811 33 8lj 38 CII 78 
1255 30 08/19/811 33 811 38 ell 79 
1256 30 08/19/811 33 811 38 CII 82 
1257 30 08/19/811 53 85 38 CII 112 
1258 30 08/19/811 53 85 38 CII 115 
1259 30 08/19/811 53 85 38 CII 48 
1260 30 08/19/811 53 85 38 CII 51 
1261 30 08/19/811 53 85 38 . CII 52 
1262 30 08/19/811 53 85 38 CII 52 
1263 30 08/19/811 53 85 38 ell 52 
12611 30 08/19/811 53 85 38 CII 58 
1265 30 08/19/811 53 85 38 Cit 58 
1266 30 08/19/84 53 85 38 CII 59 
1267 30 08/19/811 53 85 38 Cit 61 
1268 30 08/19/811 53 85 38 CII 63 
1269 30 08/19/811 53 85 38 ell 63 
1270 30 08/19/811 53 85 38 Gil 65 
1271 30 08/19/81, 53 85 38 CII 66 
1272 30 08/19/811 53 85 38 Gif 67 



AUGUST - SEPlfMBfR 19811 GEAR CONPAHISON STUIlY (lASK ___ eD 01) 25 
SrRIPf() BASS (TAXON"30) LENGIII DAtA 

fOR 3 METER DEAM fRAWL (GfAH~18). 
USE CODE 1 SAIWLES. 

OI3S TAXON DATE liNE SANI'IE n/v/'l// E HEGION LENGnl 

1273 30 08/19/811 53 85 38 Gil 68 
12711 30 08/19/811 53 85 38 ell 68 
1275 30 08/19/811 53 85 38 CII 69 
1276 30 08/19/811 53 B5 38 CII 69 
1277 30 08/19/84 53 85 38 Gil 70 
1278 30 08/19/811 53 85 38 ell 70 
1279 30 08/19/811 53 85 38 ell 70 
1280 30 08/19/811 53 85 38 ell 71 
1281 30 08/19/811 53 85 38 ell 71 
1282 30 08/19/811 53 85 38 ell 71 
1283 30 08/19/811 53 85 38 CII n 
12811 30 08/19/811 53 85 38 CII 72 
1285 30 08/19/811 53 85 38 ell 73 
1286 30 08/19/811 53 85 38 ell 711 
1287 30 08/19/811 53 85 38 ell 74 
1288 30 08/19/811 53 85 38 ell 711 
1289 30 08/19/811 53 85 38 ell 79 
1290 30 08/19/811 53 85 38 eli 82 
1291 30 08/19/811 53 85 38 ell 811 
1292 30 08/19/811 115 86 38 ell 110 
1293 30 08/19/811 115 86 38 CII 1/6 
1294 30 08/19/811 115 86 38 ell 55 
1295 30 08/19/811 115 86 38 ell 56 
1296 30 08/19/811 115 86 38 ell 59 
1297 30 08/19/811 115 86 38 ell 60 
1298 30 08/19/84 115 86 38 ell 60 
1299 30 08/19/811 115 86 38 ell 62 
1300 30 08/19/811 1 15 86 38 CII 62 
1301 30 08/19/811 115 86 38 ell 62 
1302 30 08/19/811 115 86 38 eli 62 
1303 30 08/19/811 115 86 38 ell 611 
130'1 30 08/19/811 115 86 38 ell 65 
1305 30 08/19/811 115 86 38 Cit 66 
1306 30 08/19/811 115 86 38 ell 68 
1307 30 08/19/8'1 115 86 38 ell 69 
1308 30 08/19/8

'
1 115 86 38 ell 71 

1309 30 08/19/811 115 86 38 CII 7 I 
1310 30 08/19/811 115 86 38 ell 71 
1311 30 08/19/81, 115 86 38 Gil 72 
1312 30 08/19/811 115 86 38 ell 72 
1313 30 08/19/811 115 86 38 ell 72 
13 PI 30 08/19/811 115 86 38 eli 74 
1315 30 08/19/811 115 86 38 Gil 71, 
1316 30 08/19/811 115 86 38 Gil 78 
1317 30 08/19/811 115 86 38 Cit 78 
1318 30 08/19/811 115 86 38 CII 80 
1319 30 08/19/811 136 87 38 CII 51 
1320 30 08/19/811 136 87 38 ell 53 
1321 30 08/19/8

'
1 136 87 38 ell 55 

1322 30 08/19/81, 136 87 38 ell 56 
1323 30 08/19/811 136 87 38 ell 57 
1321, 30 08/19/811 136 87 38 CII 59 
1325 30 08/19/811 136 87 38 ell 61, 



AUGUST - SEPTEMBER 1984 G[AR COMPARISON STUDY (TASK_CD 01) 26 
SIRI PED BASS (lAXON=30) IENGIlI DATA 

fOR 3 NETER BEAI1 TRAWL (GEAR= 18). 
USE CODE 1 SAMPLES. 

OBS TAXON DATE T 114E SAMPLE HIV_NILE HEGION LENGTII 

1326 30 08/19/811 136 87 38 CII 611 
1327 30 08/19/811 136 87 38 CII 66 
1328 30 08/19/811 136 87 38 CII 66 
1329 30 08/19/811 136 87 38 Gil 68 
1330 30 08/19/811 136 87 38 ell 70 
1331 30 08/19/811 136 87 38 ell 71 
1332 30 08/19/811 136 87 38 ell 72 
1333 30 08/19/811 136 87 38 ell 72 
1334 30 08/19/811 136 87 38 ell 73 
1335 30 08/19/811 136 87 38 CII 711 
1336 30 08/19/811 156 88 38 ell 50 
1337 30 08/19/811 156 88 38 ell 52 
1338 30 08/19/811 156 88 38 CII 53 
1339 30 08/19/811 156 88 38 ell 511 
13110 30 08/19/811 156 88 38 ell 55 
13111 30 08/19/811 156 88 38 CII 57 
13112 30 08/19/811 156 88 38 ell 58 
131,3 30 08/19/811 156 88 38 CII 60 
131,1, 30 08/19/84 156 88 38 ell 60 
\31,5 30 08/19/811 156 88 38 ell 60 
131,6 30 08/19/81, 156 88 38 CII 62 
131,7 30 08/19/84 156 88 38 CII 63 
13 ,,8 30 08/19/81, 156 88 38 CII 61, 
131'9 30 08/19/81, 156 88 38 Cit 65 
1350 30 08/19/81, 156 88 38 CII 65 
1351 30 08/19/81, 156 88 38 CII 65 
1352 30 08/19/8

" 
156 88 38 CII 67 

1353 30 08/19/81, 156 88 38 ell 68 
13511 30 08/19/81, 156 88 38 CII 69 
1355 30 08/19/81, 156 88 38 ell n 
1356 30 08/19/81, 156 88 38 Cit 71 
1357 30 08/19/811 156 88 38 Gil 12 
1358 30 08/19/811 156 88 38 ell 73 
1359 30 08/19/811 216 89 38 Gil 1,1, 
1360 30 08/19/81, 216 89 38 ell ,,6 
1361 30 08/19/84 216 89 38 ell 55 
1362 30 08/19/81, 216 89 38 CII 55 
1363 30 08/19/811 216 89 38 C'I 61, 
1364 30 08/19/81, 216 89 38 CII 65 
1365 30 08/19/81, 216 89 38 Cit 67 
1366 30 08/19/811 216 89 38 CII 70 
1367 30 08/19/81, 216 89 38 CII 71, 
1368 30 08/19/811 216 89 38 ell 71, 
1369 30 08/19/81, 216 89 38 ell 71, 
1370 30 08/19/81, 216 89 38 Cit 77 
1371 30 08/19/81, 235 90 38 Gil ,,6 
1372 30 08/19/81, 235 90 38 ell ,,9 
1373 30 08/19/8', 235 90 38 CII 50 
1374 30 08/19/81, 235 90 38 ell 50 
\375 30 08/19/811 235 90 38 CII 52 
1376 30 08/19/811 235 90 38 CII 52 
1377 30 08/19/81, 235 90 38 CII 54 
1378 30 08/19/81, 235 90 38 CII 55 



AUGUST - SEPTEMBER 198q GEAR COMPARISON STUDY (TASK_CO 01) 27 
STRIPED BASS (TAXON=30) LENGTH OAf A 

fOR 3 METER BEAM TRAWL (GEAR=18). 
USE CODE 1 SAMPI.ES. 

OBS TAXON DATE TIME SAMPLE RIV._MIlE HfGION LENGTII 

1379 30 08/19/81, 235 90 38 CII 56 
1380 30 08/19/81, 235 90 38 Cil 56 
1381 30 08/19/811 235 90 38 CII 56 
1382 30 08/19/84 235 90 38 CII 56 
1383 30 08/19/811 235 90 38 Gil 57 
1384 30 08/19/811 235 90 38 CII 57 
1385 30 08/19/811 235 90 38 CII 58 
1386 30 08/19/811 235 90 38 Cil 58 
1387 30 08/19/81, 235 90 38 CII 58 
1388 30 08/19/84 235 90 38 CII 60 
1389 30 08/19/811 235 90 38 ell 61 
1390 30 08/19/8

" 
235 90 38 CII 62 

1391 30 08/19/84 235 90 38 Cil 62 
1392 30 08/19/811 235 90 38 ell 63 
1393 30 08/19/811 235 90 38 ell 611 
1391, 30 08/19/81\ 235 90 38 Gil 611 
1395 30 08/19/81\ 235 90 38 CII 66 
1396 30 08/19/81\ 235 90 38 Gil 66 
1397 30 08/19/84 235 90 38 Gil 67 
1398 30 08/19/811 235 90 38 CII 67 
1399 30 08/19/811 235 90 38 Gil 68 
11\00 30 08/19/81\ 235 90 38 CII 68 
11101 30 08/19/81\ 235 90 38 Gil 68 
11102 30 08/19/8

" 
235 90 38 Cil 69 

11103 30 08/19/811 235 90 38 ell 711 
11101\ 30 08/19/81, 235 90 38 CII -(II 

llj{}5 30 08/19/84 235 90 38 Gil 711 
11106 30 08/19/84 235 90 38 CII 76 
11107 30 08/19/811 235 90 38 CII 8'--) 

11108 30 08/19/811 301 91 38 Ctl 311 
11109 30 08/19/84 301 91 38 Ctl 52 
11,10 30 08/19/811 301 91 38 Gil 53 
1411 30 08/19/811 301 91 38 Gil 57 
11112 30 08/19/81\ 301 91 38 Gil 58 
11113 30 08/19/81\ 301 91 38 Cil 59 
11,11, 30 08/19/84 301 91 38 CII 60 
11115 30 08/19/811 301 91 38 CII 60 
11,16 30 08/19/811 301 91 38 Gil 61 
11117 30 08/19/811 301 91 38 Gil 65 
11118 30 08/19/811 301 91 38 CII 65 
11119 30 08/19/811 301 91 38 Gil 66 
11120 30 08/19/811 301 91 38 Gil 67 
11121 30 08/19/811 301 91 38 Cil 70 
11122 30 08/19/811 301 91 38 CII 70 
11123 30 08/19/81, 301 91 38 Cll 71 
11124 30 08/19/811 301 91 38 CII 72 
11125 30 08/19/811 301 91 38 CIt 72 
11126 30 08/19/811 321 92 38 Gil 117 
11127 30 08/19/81, 321 92 38 Cil 50 
11128 30 08/19/81, 321 92 38 CII 51 
)1,29 30 08/19/811 321 92 38 CII 52 
1430 30 08/19/811 321 92 38 CII 511 
11131 30 08/19/81, 321 92 38 CII 55 



AUGUST - S[PTUlBfH 19811 GfAH CONPAHISON STUDY (TASI< __ CD (1) 28 
SlRIP£D BASS (TAXON=30) I.fNGl1i DAIA 

fOR 3 METER BEAM TRAWL (GEAR=18). 
USE GODE I SAMPLES, 

oes TAXON DATE TIHE SAI1PLE RIV_MILf HEGION LENGTII 

1 !,32 30 08/19/8!1 321 92 38 ell 55 
11,33 30 08/19/811 321 92 38 Gil 51 
JlI311 30 08/19/811 321 92 38 Gil 57 
11135 30 08/19/811 321 92 38 CII 57 
11,36 30 08/19/811 321 92 38 CII 57 
11,37 30 08/19/811 321 92 38 CII 58 
11,38 30 08/19/811 321 92 38 Gil 61 
11,39 30 08/19/811 321 92 38 CII 6!1 
1/,1,0 30 08/19/811 321 92 38 Gil 65 
1/j111 30 08/19/84 321 92 38 Gil 65 
111112 30 08/19/811 321 92 38 Gil 67 
14/j3 30 08/19/81, 321 92 38 ell 68 
1111111 30 08/19/81, 321 92 38 Gil 69 
11145 30 08/19/81, 321 92 38 Gil 71 
111 116 30 08/19/811 321 92 38 Gil 71 
1111/1 30 08/19/81, 321 92 38 Gil 75 
11,1,8 30 08/19/811 321 92 38 Gil 77 
11,1,9 30 08/19/811 321 92 38 Gil 78 
11,50 30 08/19/811 321 92 38 ell 79 
11151 30 08/19/811 321 92 38 ell 81 
1/152 30 08/19/84 21,00 82 38 CII /j4 
11153 30 08/19/84 21,00 82 38 ell 1,8 
11154 30 08/19/81, 21,00 82 38 elf 55 
1/155 30 08/19/81, 2400 82 38 ell 55 
11,56 30 08/19/811 21,00 82 38 ell 57 
1/,57 30 08/19/811 2 1,00 82 38 ell 61 
11,58 30 08/19/811 21,00 82 38 Gil 61 
11,59 30 08/19/811 21,00 82 38 ell 63 
1/160 30 08/19/84 21,00 82 38 Gil 63 
11,61 30 08/19/811 21100 82 38 ell 66 
11,62 30 08/19/811 21,00 82 38 ell 68 
1463 30 08/19/81, 21,00 82 38 Gil 69 
1/161, 30 08/19/811 21,00 82 38 ell 69 
11165 30 08/19/811 21,00 82 38 Gil 69 
11166 30 08/19/811 21,00 82 38 Gil 73 
11,67 30 08/19/811 21,00 82 38 Gil 75 
11,68 30 08/19/81, 21100 82 38 Gil 71 
11169 30 08/19/811 21100 82 38 Gil 78 
11,70 30 08/19/811 21,00 82 38 Gil 83 
11171 30 08/29/811 106 93 38 Gil 111 
11172 30 08/29/811 121 911 38 ell 56 
11173 30 08/29/81, 1111 95 38 Gil 79 
111711 30 08/29/811 158 96 38 Gli 65 
11,15 30 08/29/81, 158 96 38 Gil 76 
JlI76 30 08/29/81, 158 96 38 Gil 76 
11177 30 08/29/81, 158 96 38 CII 78 
11178 30 08/29/81• 221 97 38 Gli 72 
1419 30 08/29/84 239 98 38 Gil 62 
11,80 30 08/29/811 239 98 38 Gil 62 
11181 30 08/29/811 239 98 38 ell 65 
11,82 30 08/29/81• 239 98 38 Gil 69 
11,83 30 08/29/811 239 98 38 Gil 78 
1484 30 08/29/81, 239 98 38 CII 82 



AUGUST - SEPTEMBfR 1984 GEAR COMPARISON STUDY (fASK_CO 01) 29 
S IfU PED BASS (T AXON= 30) LENG I II DATA 

fOR 3 METER BlAM TRAWL (GEAR=18), 
USE CODE 1 SAMPL[S. 

aBS TAXON DATE T tl1[ SAI1PLE H IV_Mil E REGION tfNGTII 

11.85 30 08/29/84 338 133 35 Gil 59 
11186 30 08/29/811 338 133 35 Gil 7\ 
11187 30 08/29/84 338 133 35 Gil 73 
11,88 30 08/29/81, 352 1311 35 Gil 51, 
11,89 30 08/29/811 352 1311 35 GIt 67 
11190 30 08/29/811 352 134 35 CII 711 
11191 30 08/29/811 352 13" 35 Gil 711 
1492 30 08/29/811 352 1311 35 Gil 74 
11.93 30 08/29/8'1 352 13'1 35 Gil -(6 

11194 30 08/29/84 1112 135 35 Gil 57 
1'195 30 08/29/811 412 135 35 Gil 60 
1496 30 08/29/811 1,12 135 35 Gil 60 
11.97 30 08/29/81, '112 135 35 ,<,GII 61 
1'198 30 08/29/811 1112 135 35 Gli 63 
1499 30 08/29/811 1112 135 35 Gil 66 
1500 30 08/29/8'1 1112 135 35 Gil 67 
1501 30 08/29/811 412 135 35 Gil 68 
1502 30 08/29/811 1112 135 35 CII 69 
1503 30 08/29/84 1112 135 35 Gil 69 
150/1 30 08/29/811 1112 135 35 Gil 70 
1505 30 08/29/811 412 135 35 CII 71 
1506 30 08/29/84 1112 135 35 ell 71 
1507 30 08/29/811 1112 135 35 Gil 75 
1508 30 08/29/811 412 135 35 Gil 75 
1509 30 08/29/84 1112 135 35 Gil 78 
1510 30 08/29/811 1112 135 ·35 CH 80 
1511 30 08/29/811 1112 135 35 ell 87 
1512 30 08/29/811 1133 136 35 Gil 119 
1513 30 08/29/811 1133 136 35 ell 65 
1514 30 08/29/84 1133 136 35 CII 65 
1515 30 08/29/84 1133 136 35 ell 67 
1516 30 08/29/811 1133 136 35 Gil 69 
1517 30 08/29/811 433 136 35 CII 79 
1518 30 08/29/811 1,53 13"1 35 ell 63 
1519 30 08/29/811 1.53 137 35 Gil 67 
1520 30 08/29/811 1153 131 35 ell 71, 
1521 30 08/29/81• 1.53 137 35 Gil 711 
1522 30 08/29/811 1153 137 35 Gil 7/1 
1523 30 08/29/811 1153 137 35 Gli 15 
15211 30 08/29/811 1,53 137 35 ell 75 
\525 30 08/30/81, 2129 139 38 Cit 1,9 
1526 30 08/30/811 2129 139 38 Gil 50 
1527 30 08/30/811 2129 139 38 Gil 53 
1528 30 08/30/811 2129 139 38 ell 55 
1529 30 08/30/811 2129 139 38 Gil 63 
1530 30 08/30/811 2129 139 38 Cli 67 
1531 30 08/30/811 2129 139 38 ell 72 
1532 30 08/30/811 2129 139 38 Gil 71• 
1533 30 08/30/8'1 2129 139 38 Cli 75 
1531. 30 08/30/8/1 2129 139 38 Gil 80 
1535 30 08/30/8', 2129 139 38 Gil 82 
1536 30 08/30/84 2129 139 38 ell 82 
1537 30 08/30/811 2129 139 38 CII 82 



AUGUST - SEPTEMBfR 1984 GEAR COMPARISON STUDY (TASK_CD 01) 30 
SIR I fEO BASS (T AXoN= 30) LfNGlll DA J A 

FOR 3 HHER BEAM TRAHL (GEAH=16), 
USE CODE 1 SAMPL.ES. 

OBS TAXON DATE T 111E SAMI'I.E RIV_HIt f REGION LHIGH! 

1538 30 08/30/811 2129 139 36 Gil 611 
1539 30 08/30/811 21 /1

" 
1110 38 Gil ',6 

15,,0 30 08/30/811 21ljl, 1/,0 38 CII ~1 
15/, 1 30 08/30/81, 21 11

" 
1110 38 CII 58 

15/12 30 08/30/81, 211111 11,0 38 CII 59 
15,,3 30 08/30/811 211111 11,0 38 ell 63 
15" " 30 08/30/811 211,1, 11,0 36 Gil 66 
15/15 30 08/30/81, 21/,11 11,0 38 eu 68 
15,,6 30 08/30/8

" 
211,1, 11,0 38 Gil 13 

15/'7 30 08/30/81, 21ljlj 11,0 38 Cit 76 
15 /,8 30 08/30/8lj 2158 11,1 38 Gil 52 
15 /19 30 08/30/811 2158 JIll 38 Cit 56 
1550 30 08/30/8lj 2158 111 1 38 Gil 59 
1551 30 08/30/81, 2158 1111 38 Cit 62 
1552 30 08/30/81, 2158 Ilj 1 38 CII 65 
1553 30 08/30/811 2158 11,1 38 CII 66 
15511 30 08/30/8/1 2158 1111 38 Gil 66 
1555 30 08/30/8lj 2158 1111 38 CII 70 
1556 30 08/30/811 2158 1111 38 Gil 73 
1557 30 08/30/811 2158 1111 38 Gil 75 
1558 30 08/30/811 2158 11,1 38 Gil 79 
1559 30 08/30/811 2158 11,1 38 Gil 89 
1560 30 08/30/811 2211 1/12 38 CII 69 
1561 30 08/30/811 2211 1/12 38 Gil 75 
1562 30 08/30/8 /, 2211 1112 38 Gil 80 
1563 30 08/30/84 2235 1113 37 CII 51 
1561, 30 08/30/8 /, 2301 1/111 36 Gil 61 
1565 30 08/30/81, 2301 11,11 36 CII 6/1 
1566 30 08/30/8/1 2301 11,1, 36 GIt 69 
1567 30 08/30/81, 2301 111

" 
36 GIt 71 

1568 30 08/30/8lj 2301 II", 36 Gil 73 
1569 30 08/30/8', 2301 111 1, 36 Gil 86 
1570 30 08/30/81, 2315 1115 36 Gil 67 
15il 30 08/30/8

" 
2315 11,5 36 GIt 72 

1572 30 08/30/81, 2315 11,5 36 Gil 73 
1573 30 08/30/81, 2315 1115 36 GIt 73 
1574 30 08/30/811 2315 1115 36 Gil 75 
1575 30 08/30/811 23111 JlI7 35 CII 65 
1576 30 08/30/81, 23111 1117 35 CII 70 
1577 30 08/30/84 23111 1117 35 CII 76 
1578 30 08/30/811 2353 11,8 35 CII 59 
1579 30 08/31/81, I, 11,9 35 CII 63 
1580 30 08/31/81, II 1119 35 Gil 6'1 
1581 30 08/31/8" " 1119 35 CII 6'1 
1582 30 08/31/81, 4 11,9 35 CII 68 
1583 30 08/31/81, 16 150 35 Gil 117 
1581, 30 08/31/81, 18 150 35 Cit ,,8 
1585 30 08/31/811 18 150 35 CII 51 
1586 30 08/31/811 18 150 35 Cit 52 
1587 30 08/31/811 18 150 35 CII 52 
1588 30 08/31/81, 18 150 35 CII 53 
1589 30 08/31/8lj 18 150 35 CII 53 
1590 30 08/31/81, 18 150 35 CII 511 



AUGUST - SEPTEI1BER 1984 GEAR COHI'ARISON STUDY ([ASK_CD 01) 31 
SJRIPED BASS (TAXON=30) lENGIH DAfA 

fOR 3 N£l ER BEA~1 THAUl (GEAR" 18), 
USE CODE 1 SAMPlES. 

OBS TAXON DATE TIME SANPLE R IV_111 LE REGION lENGlII 

1591 30 08/31/84 18 150 35 CII 55 
1592 30 08/31/811 18 150 35 CII 57 
1593 30 08/31/81, 18 150 35 CII 58 
1591, 30 08/31/81, 18 150 35 CII 59 
1595 30 08/31/81, 18 150 35 CII 59 
1596 30 08/31/811 18 150 35 CII 60 
1597 30 08/31/84 18 150 35 CII 60 
1598 30 08/31/81, 18 150 35 ell 61 
1599 30 08/31/8/1 18 150 35 Cli 62 
1600 30 08/31/811 18 150 35 CII 62 
1601 30 08/31/811 18 150 35 Cit 61, 
1602 30 08/31/81, 18 150 35 CII 65 
1603 30 08/31/811 18 150 35 CII 65 
1601, 30 08/31/81, 18 150 35 CII 66 
1605 30 08/31/81, 18 150 35 CII 67 
1606 30 08/31/81, 18 150 35 CII 67 
1607 30 08/31/811 18 150 35 CII 69 
1608 30 08/31/811 18 150 35 CII 70 
1609 30 08/31/8

'
1 18 150 35 CII 7n 

1610 30 08/31/811 18 150 35 CII 75 
1611 30 08/31/84 18 150 35 CII 16 
1612 30 08/31/81, 18 150 35 CII 76 
1613 30 08/31/81, 18 150 35 CII 82 
1614 30 08/31/81, 31, 151 36 CII 76 
1615 30 08/31/81, ,,5 152 36 elf 10 
1616 30 08/31/81, 115 152 36 CII 75 
1617 30 08/31/8

" 
,,5 152 36 CII 81, 

1618 30 08/31/81, 59 153 35 CII 59 
1619 30 08/31/81, 59 153 35 CII 61 
1620 30 08/31/811 112 151, 35 CII 511 
1621 30 08/31/8 /, 112 15

" 
35 CII 55 

1622 30 08/3 1/81, 112 151, 35 CII 56 
1623 30 08/31/81, 112 151, 35 CII 51 
1624 30 08/31/8

'
1 112 15

" 
35 CII 58 

1625 30 08/31/81, 112 151, 35 CII 61 
1626 30 08/31/81, 112 1511 35 ell 62 
1627 30 08/31/81, 112 151, 35 CII 65 
1628 30 08/31/81, 112 151, 35 ·CII 67 
1629 30 08/31/81, 112 1511 35 (;11 73 
1630 30 08/31/81, 112 1511 35 CII 75 
1631 30 08/31/81, 124 155 35 CII 61 
1632 30 08/31/8

" 
1211 155 35 CII 63 

1633 30 08/31/81, 121, 155 35 CII 68 
16311 30 08/31/81, 121, 155 35 CII 73 
1635 30 08/31/81, 131 156 35 CII 115 
1636 30 08/3 1/811 137 156 35 CII 51 
1637 30 08/31/8 /1 131 156 35 CII 56 
1638 30 08/31/81, 137 156 35 CII 59 
1639 30 08/31/84 137 156 35 CII 60 
16110 30 08/31/811 131 156 35 CII 60 
16111 30 08/31/81, 137 156 35 CII 61 
16112 30 08/31/811 137 156 35 CII 61 
16113 30 08/31/811 137 156 35 CII 61 



AUGUST - SEI'TEMBEH 19811 GEAB Cot1l'AHISON SIIlDY (IASI(,CD (1) 32 
STRIPED BASS (lAXON-'30) I.fNGIII DAIA 

rOR 3 METER BEAt1 TRAWL (GrAH= 18), 
USE CODE 1 SAMPLES. 

OBS lAXON DATE TIME SAt1l'L£ HIV"Mll £ HfGION lfNGlll 

161,1, 30 08/31/811 137 156 35 Gil 62 
16115 30 08/31/811 137 156 35 Gil 63 
16116 30 08/31/811 137 156 35 GH 65 
16117 30 08/31/81, 137 156 35 Gil 65 
16118 30 08/31/811 137 156 35 Gil 66 
16119 30 08/31/84 137 156 35 GH 66 
1650 30 08/31/811 137 156 35 Gil 67 
1651 30 08/31/811 137 156 35 Gil 67 
1652 30 08/31/811 137 156 35 Gil 69 
1653 30 08/31/84 131 156 35 GH 70 
1654 30 08/31/811 137 156 35 CII 71 
1655 30 08/31/81, 137 156 35 CII 72 
1656 30 08/31/811 137 156 35 Gil 73 
1657 30 08/31/81, 137 156 35 Gil 73 
1658 30 08/31/84 137 156 35 Gil 76 
1659 30 08/31/811 137 156 35 CII 76 
1660 30 08/31/811 137 156 35 Gil 78 
1661 30 08/31/81, 137 156 35 Gil 78 
1662 30 08/31/811 137 156 35 Gil 80 
1663 30 08/31/811 137 156 35 Gil 80 
16611 30 08/31/814 137 156 35 Gil 81 
1665 30 08/31/811 137 156 35 Gil 82 
1666 30 08/31/811 206 157 36 Gil 56 
1667 30 08/31/811 206 157 36 Gil 59 
1668 30 08/31/811 206 157 36 ell 59 
1669 30 08/31/84 206 157 36 e., 61 
1670 30 08/31/811 206 157 36 Gil 63 
1671 30 08/31/811 206 157 36 Gil 66 
1672 30 08/31/811 206 157 36 CII 66 
1673 30 08/31/81, 206 157 36 CII 68 
1674 30 08/31/811 206 157 36 Gil 69 
1675 30 08/31/811 206 157 36 ell 70 
1676 30 D8/31/811 206 157 36 ell "'0 
1677 30 08/31/811 206 157 36 ell 71 
1678 30 08/31/811 206 151 36 elf 72 
1679 30 08/31/811 206 157 36 Gil 7'1 
1680 30 08/31/811 206 157 36 Gil 76 
1681 30 08/31/811 206 157 36 Cil 80 
1682 30 08/31/81, 206 157 36 ell 85 
1683 30 08/31/811 21111 158 36 Gil 5'7 
16811 30 08/31/811 21111 158 36 CII 62 
1685 30 08/31/8'1 211'1 158 36 ell 79 
1686 30 08/31/8'1 301 159 36 Cli 55 
1687 30 08/31/811 301 159 36 Gil 57 
1688 30 08/31/811 301 159 36 Cil 60 
1689 30 08/31/811 301 159 36 Gil 62 
1690 30 08/31/811 301 159 36 Gil 65 
1691 30 08/31/811 301 159 36 Gil 69 
1692 30 08/31/811 301 159 36 CII -(0 
1693 30 08/31/811 301 159 36 Gil 71 
16911 30 08/31/811 301 159 36 ell 72 
1695 30 08/31/811 301 159 36 Gil 72 
1696 30 08/31/8'1 301 159 36 CII 75 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_.CD 01) 33 
STRIPED BASS (TAXON=30) LENGHI OAIA 

fOR 3 r~ETER BEAM TRAWL (GrAH= 18 l-
USE CODr 1 SAMPLES. 

OBS TAXON DATE l111E SAMPLE RIV_NII f HtGION I.ENGTII 

1697 30 08/31/8 /1 301 159 36 ell 76 
1698 30 08/31/811 301 159 36 CII n 
1699 30 08/31/811 301 159 36 CII 78 
1700 30 08/31/811 301 159 36 Cli 78 
1701 30 08/31/811 301 159 36 ell 18 
1702 30 08/31/84 301 159 36 CII 79 
1703 30 08/31/811 301 159 36 ell 82 
17011 30 08/31/811 316 160 36 ell 75 
1705 30 08/31/811 328 161 36 ell 119 
1706 30 08/31/811 328 161 36 ell 56 
1707 30 08/31/811 328 161 36 CII 56 
1708 30 08/31/811 328 161 36 ell 61 
1709 30 08/31/811 328 161 36 CII 62 
1710 30 08/31/811 328 161 36 ell 63 
1711 30 08/31/811 328 161 36 CII 63 
1712 30 08/31/811 328 161 36 CII 66 
1713 30 08/31/81, 328 161 36 ell 67 
1714 30 08/31/811 328 161 36 CII 70 
1715 30 08/31/81, 328 161 36 ell 73 
1716 30 08/31/811 328 161 36 ell 79 
1717 30 08/31/811 342 162 35 CII 66 
1718 30 08/31/811 3112 162 35 Gil 69 
1719 30 08/31/811 3511 163 35 ell 63 
1720 30 08/31/811 1106 1611 35 CII 55 
1721 30 08/31/811 1106 1611 35 ell 56 
1722 30 08/31/811 1106 1611 35 CII 62 
1723 30 08/31/811 1106 1611 35 CII 65 
17211 30 08/31/811 1106 1611 35 CII 69 
1725 30 08/31/811 1106 1611 35 CII 72 
1726 30 08/31/811 '106 1611 35 CII 711 
1727 30 08/31/811 1106 1611 35 Gil 83 
1728 30 08/31/811 11 119 166 38 CII 50 
1729 30 08/31/811 11119 166 38 CII 57 
1730 30 08/31/811 11119 166 38 CII 58 
1731 30 08/31/811 1,119 166 38 CII 60 
1732 30 08/31/84 11119 166 38 Gil 60 
1733 30 08/31/811 4119 166 38 CII 65 
17311 30 08/31/811 11119 166 38 CII 65 
1735 30 08/31/811 11 119 166 38 CII 66 
1736 30 08/31/811 11 119 166 38 CII 67 
1737 30 08/31/811 4119 166 38 CII 67 
1738 30 08/31/811 11 119 166 38 CII 69 
1739 30 08/31/811 11 119 166 38 CII 70 
17110 30 08/31/811 11 119 166 38 CII 711 
17111 30 08/31/811 11 119 166 38 CII 711 
17/12 30 OB/31/811 '1119 166 38 CII 81 
1743 30 08/31/8/1 1,1,9 166 38 Gil 81 
17 /,11 30 08/31/811 11 119 166 38 CII 85 
17115 30 08/31/811 11 119 166 38 CII 85 
17116 30 08/31/811 4119 166 38 CII 86 
17117 30 08/31/81, 4119 166 38 CII 100 
17118 30 08/31/84 522 168 38 CII 83 
17119 30 08/31/811 536 169 38 CII 72 



AUGUST - SEPTE~IBER 19811 GEAR COMPARISON STUDY (TASK_GO 01) 311 
STRIPED BASS (TAXON=30) tENGHIOAIA 

FOR 3 I1ETER BEAM TRAHL (GEAR'" 18 ), 
USE CODE 1 SAMPLES. 

OBS TAXON DATE TINE SAMPLE HIV_MILE REGION I.£NGTIl 

1750 30 08/31/6" 536 169 36 (:1\ 73 
I I~) I .III olin I/U'I ~J6 Iii I) :HI CII II 
1752 30 08/31/811 536 169 38 CII 78 
1753 30 08/31/84 536 169 38 Gil 79 
1754 30 08/31/811 2059 277 33 TZ 58 
1755 30 08/31/81, 2059 277 33 lZ 65 
1756 30 08/31/84 2059 277 33 lZ 67 
1757 30 08/31/81, 2059 271 33 IZ 68 
1758 30 08/31/811 2059 277 33 IZ 69 
1759 30 08/31/8 /1 2113 278 33 1Z 70 
1760 30 08/31/84 2128 279 32 TZ 63 
1761 30 08/31/8'1 2128 279 32 TZ 67 
1762 30 08/31/81, 2128 279 32 lZ 69 
1763 30 08/31/811 2128 . 279 32 lZ 70 
1761, 30 08/31/811 2128 279 32 1Z 70 
1765 30 08/31/84 2128 279 32 1Z 81 
1766 30 08/31/81, 2128 279 32 1Z 81 
1767 30 08/31/8'1 2128 279 32 1Z 82 
1768 30 08/31/811 2Jll2 280 32 1Z 511 
1769 30 08/31/811 21112 280 32 TZ 58 
1770 30 08/31/811 21112 280 32 1Z 70 
1771 30 08/31/811 21112 280 32 1Z 73 
1772 30 08/31/81, 21112 280 32 TZ 711 
1773 30 08/31/84 21'12 280 32 IZ 80 
17711 30 08/31/811 2245 282 35 CH 56 
1775 30 08/31/84 22115 282 35 Gil 59 
1776 30 08/31/811 22'15 282 35 CII 67 
1777 30 08/31/8'1 22115 282 35 Gil 67 
1778 30 08/31/84 2245 282 35 Gil 68 
1779 30 08/31/81, 22,,5 282 35 Gil 811 
1780 30 08/31/811 22115 282 35 Gil 90 
1781 30 08/31/84 2259 283 35 Gil 52 
1782 30 08/31/811 2259 283 35 CII 53 
1783 30 08/31/84 2259 283 35 Cit 56 
1781, 30 08/31/811 2259 283 35 ell 57 
1785 30 08/31/811 2259 283 35 GIt 57 
1786 30 08/31/8

" 
2259 283 35 Gil 59 

1787 30 08/31/811 2259 283 35 Cit 61 
1788 30 08/31/811 2259 283 35 Gil 68 
1789 30 08/31/8" 2259 283 35 CII 71 
1790 30 08/31/811 2259 283 35 ell 88 
1791 30 08/31/8', 2357 285 35 CII 55 
1792 30 08/31/8'1 2357 285 35 Gil 56 
1793 30 08/31/8'1 2357 285 35 Gil 57 
17911 30 08/31/81, 2357 285 35 Gil 65 
1795 30 08/31/81, 2357 285 35 CII 65 
1796 30 08/31/84 2357 285 35 Gil 78 
1797 30 08/31/8" 2357 285 35 CII 79 
1798 30 08/31/81, 2357 285 35 Gil 81 
1799 30 08/31/8" 2357 285 35 Gil 82 
1800 30 09/01/8

" 
10 286 35 Cit 56 

1801 30 09/01/84 10 286 35 Gil 59 
1802 30 09/01/8

" 
10 286 35 Gil 60 



AUGUST - SEPTEMBER 198" GEAR COMPARISON STUDY (TASK_CO 01) 35 
SIRIPED BASS (TAXON=30) LENGTH DATA 

fOR 3 METER BEAM TRAWL (GEAR=18), 
USE CODE 1 SAMPLES. 

OBS 1 AXON DATE TIME SAMPl.E RIV_NIU: REGION tfNGTIl 

1803 30 09/01/8" 10 286 35 CII 70 
180" 30 09/01/8" 10 286 35 CII 71 
1805 30 09/01/8', 10 286 35 CII 72 
1806 30 09/01/8', 10 286 35 CII 7" 
1807 30 09/01/8'1 10 286 35 CII 8'1 
1808 30 09/01/81, 23 287 35 CII 56 
1809 30 09/01/84 23 287 35 CII 62 
1810 30 09/01/81• 23 287 35 CII 63 
1811 30 09/01/81, 23 287 35 ell 63 
1812 30 09/01/8'1 23 287 35 CII 63 
1813 30 09/01/8" 23 287 35 eli 65 
1811, 30 09/01/81, 23 287 35 CII 66 
1815 30 09/01/84 23 287 35 CII 67 
1816 30 09/01/81, 23 287 35 CII 67 
1817 30 09/01/81, 23 287 35 CII 68 
1818 30 09/01/81, 23 287 35 CII 70 
1819 30 09/01/81, 23 287 35 Cit 70 
1820 30 09/01/81, 23 287 35 ell 71 
1821 30 09/01/8', 23 287 35 Cit 72 
1822 30 09/01/81, 23 287 35 CII 73 
1823 30 09/01/81, 23 287 35 CII 73 
182/, 30 09/01/84 23 287 35 ell 711 
1825 30 09/01/84 23 287 35 CII 71, 
1826 30 09/01/8', 23 287 35 ell 76 
1827 30 09/01/81, 23 287 35 CII 76 
1828 30 09/01/8', 23 287 35 CII 78 
1829 30 09/01/811 23 287 35 CII 79 
1830 30 09/01/84 23 287 35 CII 81 
1831 30 09/01/81• 23 287 35 CII 81, 
1832 30 09/01/81, 23 287 35 eli 86 
1833 30 09/01/81, 23 287 35 CII 87 
183/, 30 09/01/8

" 
38 288 35 Cit '13 

1835 30 09/01/8', 38 288 35 CII 57 
1836 30 09/01/81, 38 288 35 Cit 58 
1837 30 09/01/8'1 38 288 35 ell 58 
1838 30 09/01/81, 38 288 35 CII 62 
1839 30 09/01/81, 38 288 35 CII 68 
18'10 30 09/01/84 38 288 35 CII 72 
181,1 30 09/01/8', 38 288 35 Cit 73 
18,,2 30 09/01/81, 38 288 35 CII 71, 
181,3 30 09/01/81, . 38 288 35 CII 76 
181,1, 30 09/01/81, 38 288 35 Gil 77 
18

'
.5 30 09/01/8'1 38 288 35 ell 80 

18,,6 30 09/01/8'. 51 289 35 Cit ,,6 
18"7 30 09/01/81, 51 289 35 Cit ',9 
18118 30 09/01/8 11 51 289 35 ell 51 
1849 30 09/01/8', 51 289 35 CII 51 
1850 30 09/01/81, 51 289 35 Cli 53 
1851 30 09/01/84 51 289 35 CII 53 
1852 30 09/01/81, 51 289 35 CII 55 
1853 30 09/01/81, 51 289 35 CII 56 
18511 30 09/01/8'1 51 289 35 CII 57 
1855 30 09/01/81, 51 289 35 Cli 51 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 36 
STRIPED BASS (TAXON=30) IENGIII DAIA 

FOR 3 METER BEAM TRAWL (GEAR=18). 
USE CODE 1 SAMPLES. 

aBS TAXON DATE TIME SAI1PIE HI V __ MIl [ HEGION tfNGTIf 

1856 30 09/01/811 51 289 35 Cli 58 
1857 30 09/01/811 51 289 35 CII 58 
1858 30 09/01/811 51 289 35 CII 59 
1859 30 09/01/84 51 289 35 Gil 59 
1860 30 09/01/811 51 289 35 GIf 59 
1861 30 09/01/84 51 289 35 CII 59 
1862 30 09/01/811 51 289 35 Gil 59 
1863 30 09/01/811 51 289 35 GIf 59 
1864 30 09/01/811 51 289 35 CII 59 
1865 30 09/01/84 51 289 35 Cli 60 
1866 30 09/01/811 51 289 35 Cll 60 
1867 30 09/01/811 51 289 35 CII 61 
1868 30 09/01/811 51 289 35 CII 61 
1869 30 09/01/811 51 289 35 CII 62 
1870 30 09/01/811 51 289 35 Gil 62 
1871 30 09/01/811 51 289 35 CII 63 
1872 30 09/01/811 51 289 35 CII 63 
1873 30 09/01/81, 51 289 35 CII 611 
1871, 30 09/01/811 51 289 35 Gil 61, 
1875 30 09/01/84 51 289 35 CII 6/1 
1876 30 09/01/811 51 289 35 CII 611 
1877 30 09/01/811 51 289 35 CII 65 
1878 30 09/01/84 51 289 35 CII 65 
1879 30 09/01/81, 51 289 35 Cif 65 
1880 30 09/01/81) 51 289 35 CII 66 
1881 30 09/01/84 51 289 35 elf 66 
1882 30 09/01/81, 51 289 35 CII 66 
1883 30 09/01/811 51 289 35 CII 67 
188 /1 30 09/01/811 51 289 35 CII 67 
1885 30 09/01/811 51 289 35 CII 67 
1886 30 09/01/8/1 51 289 35 Gil 69 
1887 30 09/01/811 51 289 35 Gil 69 
1888 30 09/01/811 51 289 35 ell 69 
1889 30 09/01/811 51 289 35 Gil 70 
1890 30 09/01/811 51 289 35 ell 70 
1891 30 09/01/811 51 269 35 CII 70 
1892 30 09/01/811 51 289 35 CII '10 
1893 30 09/01/81, 51 289 35 CII 70 
189

" 
30 09/01/811 51 289 35 Gil 10 

1895 30 09/01/811 51 289 35 Gil 70 
1896 30 09/01/81, 51 289 35 Gil 71 
1897 30 09/01/811 51 269 35 CII 71 
1898 30 09/01/811 51 289 35 Gil 71 
1899 30 09/01/811 51 289 35 Gil 71 
1900 30 09/01/811 51 289 35 CII 71 
1901 30 09/01/811 51 289 35 CII 71 
1902 30 09/01/811 51 289 35 Glt 71 
1903 30 09/01/811 51 289 35 Cif 72 
1904 30 09/01/81, 51 289 35 CII 72 
1905 30 09/01/81, 51 289 35 CII 72 
1906 30 09/01/811 51 289 35 Gil 72 
1907 30 09/01/811 51 289 35 CII 73 
1908 30 09/01/811 51 289 35 GIt 73 



AUGUST - SEPTf~1BER 1984 GEAH COl1PARlSON STUDY (TASK_CD (1) 31 
STRIPED BASS (TAXON=30) lfNG11i DAlA 

fOR 3 I-1ElfH BEAI1 THAWL (GEAk= 18), 
USE GODE 1 SAMPI.ES. 

OBS TAXON DATE T 111E SAI1Pl£ HIV_t1ILE HEGION l.ENGIIi 

1909 30 09/01/811 51 289 35 Gil 73 
1910 30 09/01/811 51 289 35 Gil 73 
1911 30 09/01/81, 51 289 35 ell 71, 
1912 30 09/01/811 51 289 35 ell 711 
1913 30 09/01/84 51 289 35 Gil -'5 
1914 30 09/01/811 51 289 35 Gil 76 
1915 30 09/01/81, 51 289 35 ell 76 
1916 30 09/01/84 51 289 35 ell 76 
1917 30 09/01/8

'
1 51 289 35 Gil 76 

1918 30 09/01/8
'
l 51 289 35 ell 76 

1919 30 09/01/811 51 289 35 ell 17 
1920 30 09/01/811 51 289 35 ell n 
1921 30 09/01/811 51 289 35 ell 77 
1922 30 09/01/811 51 289 35 Gil n 
1923 30 09/01/81, 51 289 35 ell n 
19211 30 09/01/811 51 289 35 Gil 78 
1925 30 09/01/81, 51 289 35 CII 78 
1926 30 09/01/811 51 289 35 Gil 78 
1927 30 09/01/84 51 289 35 ell 80 
1928 30 09/01/8

" 
51 289 35 Gil 80 

1929 30 09/01/84 51 289 35 ell 80 
1930 30 09/01/811 51 289 35 Gil 81 
1931 30 09/01/811 51 289 35 ell 81 
1932 30 09/01/81, 51 289 35 Gil 81 
1933 30 09/01/81, 51 289 35 ell 81 
1934 30 09/01/81, 51 289 35 ell 82 
1935 30 09/01/84 51 289 35 Gil 81, 
1936 30 09/01/84 51 289 35 Gil 811 
1937 30 09/01/81, 51 289 35 Gil 85 
1938 30 09/01/81, 51 289 35 Gil 85 
1939 30 09/01/84 106 290 35 ell 55 
19110 30 09/01/811 106 290 35 ell 56 
19111 30 09/01/81, 106 290 35 ell 56 
19112 30 09/01/8

" 
106 290 35 Gil 56 

1943 30 09/01/81, 106 290 35 Gil 57 
19114 30 09/01/811 106 290 35 ell 59 
191,5 30 09/01/81, lO6 290 35 Gil 60 
19116 30 09/01/811 106 290 35 ell 60 
19117 30 09/01/811 106 290 35 Gil 60 
19118 30 09/01/811 106 • 290 35 ell 60 
19119 30 09/01/811 106 290 35 Gil 61 
1950 30 09/01/8

" 
106 290 35 Gil 62 

1951 30 09/01/811 106 290 35 Gil 62 
1952 30 09/01/81, 106 290 35 Gil 62 
1953 30 09/01/81, 106 290 35 ell 63 
1954 30 09/01/81, 106 290 35 Gil 63 
1955 30 09/01/811 J06 290 35 Gil 63 
1956 30 09/01/81, 106 290 35 Gil 611 
1957 30 09/01/81, 106 290 35 ell 611 
1958 30 09/01/81, 106 290 35 Cit 611 
1959 30 09/01/811 106 290 35 Gil 65 
1960 30 09/01/811 106 290 35 Gil 65 
1961 30 09/01/84 106 290 35 Gil 65 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_GO 01) 38 
STRIPED BASS (TAXOt/=30) LEt/Gill DATA 

fOR 3 METER BEAM THAWL (GfAH=18). 
USE CODE I SAMPI.ES. 

OBS TAXON DATE T 114E SAI4PLE RIV.MILE REGION LENGTII 

1962 30 09/01/84 106 290 35 Gil 65 
1963 30 09/01/8', 106 290 35 Gil 65 
1964 30 09/01/84 106 290 35 CII 65 
1965 30 09/01/84 106 290 35 CII 66 
1966 30 09/01/8" 106 290 35 Gil 67 
1967 30 09/01/8" 106 290 35 Gil 67 
1968 30 09/01/8L, 106 290 35 Gil 67 
1969 30 09/01/8', 106 290 35 Gil 68 
1970 30 09/01/81, 106 290 35 Gil 69 
1971 30 09/01/8" 106 290 35 Gil 69 
1912 30 09/01/81, 106 290 35 Gli 70 
1973 30 09/01/8" 106 290 35 Gil 10 
191

'
, 30 09/01/8', 106 290 35 Gil 70 

1915 30 09/01/8" 106 290 35 Gil ./1 
1916 30 09/01/8', 106 290 35 Gil 71 
1977 30 09/01/81, 106 290 35 Gil 12 
1918 30 09/01/8', 106 290 35 Gil n 
1979 30 09/01/8Ii 106 290 35 Gil 73 
1980 30 09/01/8', 106 290 35 Gli 73 
1981 30 09/01/8', 106 290 35 Gil 73 
1982 30 09/01/84 106 290 35 cu 7" 
1983 30 09/01/81, 106 290 35 CII 74 
1984 30 09/01/8', 106 290 35 Gil 15 
1985 30 09/01/8', 106 290 35 ell 76 
1986 30 09/01/8', 106 290 35 Gil 76 
1987 30 09/01/8', 106 290 35 ell 16 
1988 30 09/01/81, 106 290 35 Gil l6 
1989 30 09/01/8', 106 290 35 ell 16 
1990 30 09/01/8', 106 290 35 ell 76 
1991 30 09/01/81, 106 290 35 CII 77 
1992 30 09/01/8', 106 290 35 Gil 77 
1993 30 09/01/81, 106 290 35 Gil 78 
199 /, 30 09/01/8', 106 290 35 Gil 78 
1995 30 09/01/81, 106 290 35 Gil 78 
1996 30 09/01/8L, 106 290 35 Gil 78 
1997 30 09/01/81, 106 290 35 ell 79 
1998 30 09/01/8" 106 290 35 CII 79 
1999 30 09/01/84 106 290 35 CII 81 
2000 30 09/01/81, 106 290 35 CII 81 
2001 30 09/01/84 106 290 35 CII 82 
2002 30 09/01/8', 106 290 35 CII 83 
2003 30 09/01/81, 106 290 35 CII 83 
2001, 30 09/01/8', 106 290 35 CII 84 
2005 30 09/01/81, 106 290 35 ell 86 
2006 30 09/01/84 106 290 35 Gil 91 
2007 30 09/01/81, 121 291 35 ell 1,9 
2008 30 09/01/81, 121 291 35 Gil 50 
2009 30 09/01/84 121 291 35 ell 52 
2010 30 09/01/8'1 121 291 35 CII 53 
2011 30 09/01/8', 121 291 35 CIf 51, 
2012 30 09/01/81, 121 291 35 CII 5'1 
2013 30 09/01/84 121 291 35 CII 55 
2011, 30 09/01/8', 121 291 35 CII 56 



AUGUST - SE PHMBEH 19811 GEAH COl1PAH 1 SON STUDY (TASI(_CO 01) 39 
SIRIPfU BASS (TAXON=30) IEN6/11 DATA 

fOn 3 NETEH BEAN THAWL (GEAH=181. 
USE CODE 1 SANPLlS. 

08S TAXON DATE T 114E SAI1Pl.E n IV_MIl.[ HEGION LENCHI 

2015 30 09/01/811 121 291 35 ell 56 
2016 30 09/01/8lJ 121 291 35 CII 57 
2017 30 09/01/84 121 291 35 CII 51 
2018 30 09/01/81, 121 291 35 ell 5"1 
2019 30 09/01/811 121 291 35 CII 57 
2020 30 09/01/81, 121 291 35 ell 58 
2021 lO 09/01/81, 121 291 35 CII 58 
2022 30 09/01/81, 121 291 35 CII 59 
2023 30 09/01/811 121 291 35 Cit 60 
2021, lO 09/01/81, 121 291 35 CII 60 
2025 30 09/01/81, 121 291 35 ell 60 
2026 lO 09/01/81, 121 291 35 CII 60 
2027 30 09/01/81, 121 291 35 ell 61 
2028 lO 09/01/81, 121 291 35 ell 61 
2029 30 09/01/811 121 291 35 CII 61 
2010 lO 09/01/81, 121 291 35 Gil 62 
2031 30 09/01/811 121 291 35 ell 63 
2032 30 09/01/811 121 291 35 CII 63 
2013 30 09/01/81, 121 291 35 CII 65 
2031, lO 09/01/81, 121 291 35 CII 66 
2035 30 09/01/81, 121 291 35 ell 66 
2036 30 09/01/811 121 291 35 ell 66 
2037 30 09/01/8lJ 121 291 35 Gil 66 
2038 30 09/01/81, 121 291 35 Gil 66 
2039 30 09/01/81, 121 291 35 eli 67 
2040 30 09/01/811 121 291 35 Gil 67 
201/1 30 09/01/81, 121 291 35 ell 67 
201,2 30 09/01/81, 121 291 35 CIi 68 
20113 30 09/01/84 121 291 35 CII 68 
201111 30 09/01/8lJ 121 291 35 CII 69 
201.5 30 09/01/811 121 291 35 CII 69 
2046 30 09/01/811 121 291 35 CII 69 
2047 30 09/01/811 121 291 35 CII 70 
201,8 30 09/01/811 121 291 35 Gil 70 
201,9 30 09/01/811 121 291 35 ell 70 
2050 30 09/01/811 121 291 35 CII 72 
2051 30 09/01/81, 121 291 35 CII 72 
2052 30 09/01/811 121 291 35 CIt 73 
2053 30 09/01/811 121 291 35 CII 73 
205

'
j 30 09/01/8

'
j 121 291 35 CII 75 

2055 30 09/01/84 121 291 35 CII 15 
2056 30 09/01/811 121 291 35 CII 75 
2057 30 09/01/84 121 291 35 CII 75 
2058 30 09/01/81, 121 291 35 CII 75 
2059 30 09/01/8lJ 121 291 35 CII 75 
2060 30 09/01/8'1 121 291 35 CII 75 
2061 30 09/01/811 121 291 35 CII 76 
2062 30 09/01/811 121 291 35 CII 76 
2063 30 09/01/8

'
1 121 291 35 CII 77 

2064 30 09/01/811 121 291 35 CII 77 
2065 30 09/01/811 121 291 35 CII 78 
2066 30 09/01/8Ij 121 291 35 CII 78 
2067 30 09/01/811 121 291 35 CII 78 



AUGUST - Sf PTfI1BfR 198 /, GrAR cor~PAR I SON STUDY (TASK_CD 01) ,,0 
SIHIPEI) BASS (TAXON"'30) tENGl1I DAIA 

fOR 3 METER BEAM TRAWL (G£AR=18), 
USE CODE 1 SAI1PLES. 

OBS TAXON DATE TINE SAI1PLE RIV_'1ILE REGION LENGTH 

2068 30 09/01/84 121 291 35 Cli 78 
2069 30 09/01/8/, 121 291 35 CII 78 
2070 30 09/01/81, 121 291 35 CII 79 
2071 30 09/01/84 121 291 35 CII 79 
2072 30 09/01/8 /, 121 291 35 elt 80 
2073 30 09/01/81, 121 291 35 Cil 80 
2074 30 09/01/84 121 291 35 ell 82 
2075 30 09/01/8/, 121 291 35 CII 83 
2076 30 09/01/811 121 291 35 Cit 83 
2077 30 09/01/8 /, 121 291 35 Cit 8/1 
2078 30 09/01/811 121 291 35 CII 81, 
2079 30 09/01/8 /, 121 291 35 CII 81, 
2080 30 09/01/811 121 291 35 CII 81, 
2081 30 09/01/811 121 291 35 CII 85 
2082 30 09/01/81, 121 291 35 CII 85 
2083 30 09/01/8/, 121 291 35 CII 87 
2084 30 09/01/811 121 291 35 CII 87 
2085 30 09/01/81, 131, 292 35 CII '19 
2086 30 09/01/8/1 13/, 292 35 Cif 53 
2087 30 09/01/811 1311 292 35 CII 511 
2088 30 09/01/8/, 131, 292 35 Cit 55 
2089 30 09/01/84 134 292 35 CII 56 
2090 30 09/01/8 /, 131, 292 35 CII 57 
2091 30 09/01/8/, 13/1 292 35 ell 58 
2092 30 09/01/8/1 131, 292 35 CII 59 
2093 30 09/01/81, 13/1 292 35 CII 59 
2091, 30 09/01/84 1311 292 35 Gil 60 
2095 30 09/01/8/, 131, 292 35 CII 61 
2096 30 09/01/81, 13/' 292 35 CII 61 
2097 30 09/01/84 13 /, 292 35 CII 61 
2098 30 09/01/81, 131, 292 35 Cli 62 
2099 30 09/01/81, 13 /, 292 35 CII 62 
2100 30 09/01/81, 13/' 292 35 CII 6/, 
2101 30 09/01/84 134 292 35 CII 61, 
2102 30 09/01/81, 131, 292 35 CII 61 
2103 30 09/01/84 134 292 35 CII 67 
2101, 30 09/01/81, 13/, 292 35 CII 68 
2105 30 09/01/81, 131, 292 35 CII 68 
2106 30 09/01/8/1 1311 292 35 CII 68 
2107 30 09/01/81, 131, 292 35 eli 69 
2108 30 09/01/81, 1311 292 35 CII 69 
2109 30 09/01/84 134 292 35 CII 70 
2110 30 09/01/81, 1311 292 35 CII 70 
2111 30 09/01/84 131, 292 35 Cli 70 
2112 30 09/01/81, 131, 292 35 CII 10 
2113 30 09/01/8 /, 1311 292 35 Cli 71 
21 p, 30 09/01/84 13 /1 292 35 ell 71 
2115 30 09/01/81, 13/, 292 35 CII 71 
2116 30 09/01/8 / 131, 292 35 CII 71 
2117 30 09/01/8/1 13 /, 292 35 CII 71 
2118 30 09/01/8 /, . 13/1 292 35 CII 72 
2119 30 09/01/84 13/, 292 35 CII 72 
2120 30 09/01/811 1311 292 35 CII 72 



AUGUST - SEPTfMBER 1981, GEAR GOMPARISON STUDY (lASK._.GD 01) 41 
STRIPED BASS (TAXON=30) LENGIII DAIA 

fOR 3 METER BEAM TRAWL (GfAR=18). 
USE CODE 1 SAMPLES. 

OBS TAXON DATE TINE SAMPLE RIV_HILE REGION LENGTII 

2121 30 09/01/81• 134 292 35 CII 73 
2122 30 09/01/81, 131, 292 35 Gil 73 
2123 30 09/01/81, 131, 292 35 ell 71, 
21211 30 09/01/811 1311 292 35 Gil 75 
2125 30 09/01/81, 131, 292 35 Gil 75 
2126 30 09/01/81, 131, 292 35 Gil 75 
2127 30 09/01/811 131, 292 35 CII 75 
2128 30 09/01/811 131, 292 35 Gil 76 
2129 30 09/01/81, 1311 292 35 Gil 77 
2130 30 09/01/81, 131, 292 35 Gil 77 
2131 30 09/01/81, 134 292 35 CII 78 
2132 30 09/01/81, 131, 292 35 Gil 79 
2133 30 09/01/84 131, 292 35 CII 80 
2131, 30 09/01/81, 131, 292 35 Gil 80 
2135 30 09/01/8', 131, 292 35 Gil 80 
2136 30 09/01/81, 134 292 35 CII 81 
2137 30 09/01/81, 1311 292 35 Gil 83 
2138 30 09/01/81, 1311 292 35 Gil 84 
2139 30 09/01/81, 131, 292 35 Gil 811 
21'10 30 09/01/81, 134 292 35 Gil 81, 
21111 30 09/01/8'1 131, 292 35 Gil 8-{ 
211,2 30 09/01/84 1311 292 35 ell 87 
211,3 30 09/01/84 134 292 35 Gil 911 
214" 30 09/01/8', 1119 293 35 Gil 118 
211,5 30 09/01/84 1119 293 35 ell 52 
21 1,6 30 09/01/811 11,9 293 35 Gil 53 
2 PI7 30 09/01/8

'
, 1119 293 35 ell 57 

2148 30 09/01/811 PI9 293 35 Gil 57 
2149 30 09/01/81, 11,9 293 35 Gil 59 
2150 30 09/01/811 1119 293 35 CII 60 
2151 30 09/01/8'1 1'19 293 35 Gil 61 
2152 30 09/01/811 11,9 293 35 Gil 62 
2153 30 09/01/81, 1

'
,9 293 35 Gil 62 

2151, 30 09/01/8'1 11,9 293 35 Gil 63 
2155 30 09/01/811 149 293 35 Gil 63 
2156 30 09/01/81, 1',9 293 35 Gil 611 
2157 30 09/01/811 11,9 293 35 Gil 611 
2158 30 09/01/8'1 1119 293 35 Gil 65 
2159 30 09/01/84 11,9 293 35 Gil 65 
2160 30 09/01/81, 1119 293 35 Gil 65 
2161 30 09/01/84 1'19 293 35 Gil 65 
2162 30 09/01/8', 1119 293 35 Gil 66 
2163 30 09/01/81, 11,9 293 35 Gil 6-{ 
2164 30 09/01/81, 11,9 293 35 Gil 67 
2165 30 09/01/811 11,9 293 35 Gil 67 
2166 30 09/01/81, 1'19 293 35 Gil 68 
2167 30 09/01/84 1119 293 35 Gil 68 
2168 30 09/01/8', 1119 293 35 Gil 69 
2169 30 09/01/81, 11,9 293 35 Gil 70 
2170 30 09/01/81, 1119 293 35 ell 70 
2171 30 09/01/811 1119 293 35 Gil 71 
2172 30 09/01/811 1'19 293 35 Gil 71 
2173 30 09/01/811 1119 293 35 Gil 71 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 112 
SfRIPED BASS (TAXON=30) LENGIII DAIA 

fOR 3 METER SEMI THAHl (GEAH= 18), 
USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAI1I'L. E HIV_HILE HEGION LENGlIl 

2174 30 09/01/84 11,9 293 35 Cit 72 
2175 30 09/01/811 1',9 293 35 CII 72 
2176 30 09/01/84 149 293 35 CII 72 
2177 30 09/01/81, 1/19 293 35 Cit 13 
2178 30 09/01/8

" 
11,9 293 35 CII 74 

2179 30 09/01/811 11,9 293 35 CII 711 
2180 30 09/01/81, 11,9 293 35 CII 75 
2181 30 09/01/8

" 
11,9 . 293 35 CII 75 

2182 30 09/01/84 1119 293 35 CII 77 
2183 30 09/01/81, 11,9 293 35 Cit 80 
2184 30 09/01/811 1119 293 35 CII 81 
2185 30 09/01/81, 11,9 293 35 CII 81 
2186 30 09/01/811 1119 293 35 CII 82 
2187 30 09/01/811 11,9 293 35 CII 82 
2188 30 09/01/811 1119 293 35 CII 83 
2189 30 09/01/81, 11,9 293 35 GIf 8/1 
2190 30 09/01/8

" 
1/,9 293 35 .CII 811 

2191 30 09/01/81, 1/,9 293 35 GIf 85 
2192 30 09/01/81, 11,9 293 35 Gil 92 
2193 30 09/01/81, 225 295 35· Gil 51 
2194 30 09/01/84 225 295 35 CII 53 
2195 30 09/01/811 225 295 35 CII 5" 
2196 30 09/01/81, 225 295 35 CII 51, 
2197 30 09/01/84 225 295 35 Gil 55 
2198 30 09/01/811 225 295 35 CIf 55 
2199 30 09/01/8

'
1 225 295 35 Gil 57 

2200 30 09/01/811 225 295 35 Cit 57 
2201 30 09/01/8

" 
225 295 35 CII 58 

2202 30 09/01/81, 225 295 35 CII 58 
2203 30 09/01/84 225 295 35 CII 58 
2201, 30 09/01/81, 225 295 35 CII 59 
2205 30 09/01/8'1 225 295 35 CII 60 
2206 30 . 09/01/84 225 295 35 CII 60 
2207 30 09/01/8'1 225 295 35 Cit 61 
2208 30 09/01/84 225 295 35 CII 61 
2209 30 09/01/811 225 295 35 CII 61 
2210 30 09/01/8'1 225 295 35 CII 62 
2211 30 09/01/81, 225 295 35 Gil 62 
2212 30 09/01/811 225 295 35 CII 62 
2213 30 09/01/84 225 295 35 CII 63 
22111 30 09/01/811 225 295 35 Cit 63 
2215 30 09/01/811 225 295 35 Gil 63 
2216 30 09/01/811 225 295 35 CII 63 
2217 30 09/01/811 225 295 35 CII 63 
2218 30 09/01/8'1 225 295 35 Gil 63 
2219 30 09/01/81, 225 295 35 Gil 63 
2220 30 09/01/8'1 225 295 35 Gil 66 
2221 30 09/01/81, 225 295 35 Gil 67 
2222 30 09/01/81, 225 295 35 CII 61 
2223 30 09/01/811 225 295 35 Gil 68 
2221, 30 09/01/8', 225 295 35 Gil 70 
2225 30 09/01/81, 225 295 35 CII 70 
2226 30 09/01/811 225 295 35 CII 70 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CO 01) /13 
SIHIP£I) BASS (TAXON:-.:30) LENGIII DAIA 

fOR 3 t1ElER BfAM TRAWL (GEAH"'18), 
USE CODE 1 SAMPI.[S. 

08S TAXON DATE TIME SAI<lPLE RIV_MIIE R(GION I ENOTII 

2227 30 09/01/84 225 295 35 CII 70 
2228 30 09/01/8', 225 295 35 ell 70 
2229 30 09/01/8', 225 295 35 CII 70 
2230 30 09/01/8'1 225 295 35 CII 71 
2231 30 09/01/8', 225 295 35 Gil 71 
2232 30 09/01/8'1 225 295 35 Gil 72 
2233 30 09/01/84 225 295 35 CII 73 
223/1 30 09/01/8', 225 295 35 ell 73 
2235 30 09/01/8'1 225 295 35 CII 7'1 
2236 30 09/01/8'1 225 295 35 ell 75 
2237 30 09/01/811 225 295 35 Gil 75 
2238 30 09/01/811 225 295 35 ell 75 
2239 30 09/01/84 225 295 35 Gil 75 
22110 30 09/01/811 225 295 35 ell 76 
22111 30 09/01/811 225 295 35 CII 76 
2242 30 09/01/81, 225 295 35 Gil 76 
22113 30 09/01/8'1 225 295 35 Gil 78 
22,,4 30 09/01/811 225 295 35 ell 78 
22,,5 30 09/01/84 225 295 35 CIl 79 
221,6 30 09/01/8'1 225 295 35 Gil 80 
22'17 30 09/01/8'1 225 295 35 CII 80 
22,,8 30 09/01/811 225 295 35 Gil 81 
22119 30 09/0\/8'1 225 295 35 CII 8\ 
2250 30 09/01/8'1 225 295 35 CII 81 
2251 30 09/01/8', 225 295 35 CII 83 
2252 30 09/01/8'1 225 295 35 Gil 8/1 
2253 30 09/01/81, 225 295 35 CII 85 
2254 30 09/01/8', 225 295 35 CII 85 
2255 30 09/01/8'1 225 295 35 CII 90 
2256 30 09/01/8'1 238 296 35 Cil 53 
2257 30 09/01/81, 238 296 35 el\ 55 
2258 30 09/01/84 238 296 35 CIl 55 
2259 30 09/01/8/1 238 296 35 ell 56 
2260 30 09/01/8'1 238 296 35 CII 56 
2261 30 09/01/8', 238 296 35 ell 58 
2262 30 09/01/84 238 296 35 Gil 62 
2263 30 09/01/81, 238 296 35 Gil 62 
2264 30 09/01/81, 238 296 35 CII 63 
2265 30 09/01/811 238 296 35 CII 611 
2266 30 09/01/8'1 238 296 35 ell 65 
2267 30 09/01/8', 238 296 35 CII 66 
2268 30 09/01/8'1 238 296 35 CII 69 
2269 30 09/01/8', 238 296 35 CII -{O 

2270 30 09/01/8" 238 296 35 ell 71 
2271 30 09/01/8'1 238 296 35 CII 12 
2272 30 09/01/8'1 238 296 35 CII 72 
2273 30 09/01/8', 238 296 35 Gil 73 
2274 30 09/01/81, 238 296 35 CII 73 
2275 30 09/01/84 238 296 35 CII 73 
2276 30 09/01/81, 238 296 35 CII 73 
2277 30 09/01/81, 238 296 35 CII -{5 
2278 30 09/01/8', 238 296 35 CII 75 
2279 30 09/01/8', 238 296 35 Gil 77 



AUGUST - SEPT[MBER 198~ GEAR COMPARISON STUDY (TASK_CD 01) 1I1I 
SIHIP£D BASS (IAXON=30) l.ENGW (>AlA 

fOR 3 METER BEAM TRAHL (GFAHo=18), 
USE CODE I SAMPLES. 

OBS TAXON DATE T II~[ SAI1Pl E ru V_I1I1E REGION LEHGlIl 

2280 30 09/01/811 238 296 35 CII 61 
2281 30 09/01/811 238 296 35 CII 88 
2282 30 09/01/8

'
1 238 296 35 ell 88 

2283 30 09/01/811 252 297 35 ell '13 
2284 30 09/01/8'1 252 297 35 ell 53 
2285 30 09/01/811 252 297 35 ell 53 
2286 30 09/01/811 252 297 35 ell 57 
2287 30 09/01/84 252 297 35 Gil 57 
2288 30 09/01/84 252 297 35 ell 59 
2289 30 09/01/811 252 297 35 eli 59 
2290 30 09/01/811 252 297 35 CII 59 
2291 30 09/01/811 252 297 35 ell 60 
2292 30 09/01/811 252 297 35 ell 61 
2293 30 09/01/8

'
1 252 297 35 ell 61, 

2294 30 09/01/811 252 297 35 CII 61, 
2295 30 09/01/811 252 297 35 Gil 611 
2296 30 09/01/84 252 297 35 ell 65 
2297 30 09/01/811 252 297 35 ell 65 
2298 30 09/01/8

" 
252 297 35 CII 65 

2299 30 09/01/811 252 297 35 ell 66 
2300 30 09/01/811 252 297 35 ell 67 
2301 30 09/01/811 252 297 35 ell 67 
2302 30 09/01/811 252 297 35 ell 6"1 
2303 30 09/01/811 252 297 35 ell 69 
2304 30 09/01/84 252 297 35 ell 71 
2305 30 09/01/811 252 297 35 ell 72 
2306 30 09/01/8

'
1 252 297 35 ell 72 

2307 30 09/01/811 252 297 35 ell n 
2308 30 09/01/81, 252 297 35 ell 73 
2309 30 09/01/8

'
1 252 297 35 ell 73 

2310 30 09/01/811 252 297 35 ell 711 
2311 30 09/01/811 252 297 35 ell 71, 
2312 30 09/01/811 252 297 35 ell 76 
2313 30 09/01/811 252 297 35 ell 76 
23111 30 09/01/811 252 297 35 eli "1"1 
2315 30 09/01/81, 252 297 35 ell 77 
2316 30 09/01/811 252 297 35 ell 77 
2317 30 09/01/811 252 297 35 ell 77 
2318 30 09/01/8

'
1 252 297 35 ell 79 

2319 30 09/01/811 252 297 35 ell 81 
2320 30 09/01/811 252 29"1 35 ell 81 
2321 30 09/01/811 252 297 35 CII 85 
2322 30 09/01/81, 252 29"1 35 CII 86 
2323 30 09/01/811 252 297 35 ell 91 
2321, 30 09/01/811 252 297 35 ell 95 
2325 30 09/01/811 305 298 35 ell 50 
2326 30 09/01/84 305 298 35 ell 51 
2327 30 09/01/811 305 298 35 ell 53 
2326 30 09/01/811 305 298 35 ell 511 
2329 30 09/01/81, 305 298 35 ell 55 
2330 30 09/01/81, 305 298 35 ell 55 
2331 30 09/01/84 305 298 35 ell 55 
2332 30 09/01/811 305 298 35 CII 56 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) ,,5 
SIRIP[() BASS (TAXON=3(J) 'ENG'" IlAIA 

fOR 3 MUER BEAM "fRAUL (GEAR"'18), 
USE CODE 1 SAMPI [S. 

OBS TAXON DATE TIME SANPI.E RIV_MIIE HECION LfNGlil 

2333 30 09/01/8'1 305 298 35 ell 56 
2334 30 09/01/8'1 305 296 35 ell 56 
2335 30 09/01/81, 305 296 35 ell 57 
2336 30 09/01/811 305 298 35 ell 59 
2337 30 09/01/81, 305 298 35 CII 61 
2338 30 09/01/81, 305 298 35 ell 62 
2339 30 09/01/81, 305 298 35 ell 63 
231,0 30 09/01/81, 305 298 35 CII 63 
2341 30 09/01/81, 305 298 35 CII 611 
23112 30 09/01/84 305 298 35 ell 61, 
231'3 30 09/01/81, 305 298 35 ell 611 
23 " " 30 09/01/811 305 298 35 CII 65 
23115 30 09101/8 1, 305 298 35 ell 65 
2346 30 09/01/81, 305 298 35 CII 66 
231,7 30 09/01/811 305 298 35 Cli 66 
23 118 30 09/01/811 305 296 35 CII 66 
2349 30 09/01/81, 305 298 35 ell 66 
2350 30 09/01/81, 305 298 35 CII 67 
2351 30 09/01/811 305 298 35 ell 61 
2352 30 09/01/81, 305 298 35 Cil 70 
2353 30 09/01/81, 305 296 35 ell 70 
2354 30 09/01/81, 305 298 35 ell 71 
2355 30 09/01/81, 305 298 35 CII 72 
2356 30 09/01/81, 305 298 35 ell 73 
2357 30 09/01/811 305 298 35 Cli 73 
2358 30 09/01/81, 305 298 35 ell 73 
2359 30 09/01/81, 305 298 35 ell 73 
2360 30 09/01/81, 305 298 35 CII 711 
2361 30 09/01/811 305 298 35 CII 71, 
2362 30 09/01/811 305 296 35 CII 75 
2363 30 09/01/81, 305 298 35 CII 75 
23611 30 09/01/811 305 296 35 CII 76 
2365 30 09/01/811 305 298 35 ell 76 
2366 30 09/01/81, 305 298 35 ell 76 
2367 30 09/01/81, 305 298 35 CII 77 
2368 30 09/01/81, 305 296 35 CII 79 
2369 30 09/01/811 305 298 35 CII 80 
2370 30 09/01/81, 305 298 35 ell 80 
2371 30 09/01/84 305 298 35 CII 82 
2372 30 09/01/811 305 298 35 ell 82 
2373 30 09/01/811 305 298 35 ell 82 
2374 30 09/01/81, 305 298 35 ell 83 
2375 30 09/01/84 305 298 35 Cli 86 
2376 30 09/01/811 305 298 35 ell 86 
2377 30 09/01/811 318 299 35 (;11 53 
2378 30 09/01/811 318 299 35 ell 55 
2379 30 09/01/81, 318 299 35 CII 56 
2380 30 09/01/811 318 299 35 CII 57 
2381 30 09/01/811 318 299 35 ell 61 
2382 30 09/01/811 318 299 35 Cli 62 
2383 30 09/01/811 318 299 35 ell 62 
2384 30 09/01/811 318 299 35 el/ 62 
2385 30 09/01/811 318 299 35 ell 611 



AUGUST - SfPlfI1BfH 19811 GEAR COMPARISON SlUDY (lAS/( GD 01) ',6 
STRIPED BASS PAXON"-)O) LENGTII DAIA 

fOR 3 /1[TfR Of AI., TRA'r/1. (GfAH= 18), 
USE CODE 1 SAMPI.ES. 

OBS TAXON DATE TINE SAMP!.E RIV_MILE HEGION L£NGTII 

2386 30 09/01i81, 318 299 35 CII 65 
2387 30 09/01/8

'
, 318 299 35 CII 66 

2388 30 09/01/84 318 '299 35 CII 66 
2389 30 09/01/84 318 299 35 CII 67 
2390 30 09/01/8

'
, 318 299 35 CII 67 

2391 30 09/01/81, 318 299 35 CII 67 
2392 30 09/01/8

'
, 318 299 35 CII 67 

2393 30 09/01/81, 318 299 35 CII 68 
239

" 
30 09/01/84 318 299 35 CII 69 

2395 30 09/01/81, 318 299 35 CII 71 
2396 30 09/01/8

'
, 318 299 35 CII 71 

2397 30 09/01/811 318 299 35 Cli 72 
2398 30 09/01/81, 318 299 35 CII 73 
2399 30 09/01/81, 318 299 35 CII 71, 
21,00 30 09/01/811 318 299 35 CII 75 
21,01 30 09/01/81, 318 299 35 CII 75 
21,02 30 09/01/84 318 299 35 CII 16 
2403 30 , 09/01/81, 318 299 35 CII 77 
21,011 30 09/01/81, 318 299 35 CII 77 
21,05 30 09/0 I /811 318 299 35 CII 78 
21,06 30 09/01/81, 318 299 35 CII 78 
2407 30 09/01/811 318 299 35 Ctl 78 
21,08 30 09/01/81, 318 299 35 CII 79 
21109 30 09/01/84 318 299 35 Cli 79 
2/110 30 09/01/811 318 299 35 CII 80 
2411 30 09/01/81, 318 299 35 eli 81 
21112 30 09/01/811 318 299 35 CII 85 
2/113 30 09/01/81, 318 299 35 CII 86 
2111 1, 30 09/01/81, 318 299 35 CII 86 
21115 30 09/01/811 332 300 35 CII 51 
2416 30 09/01/81, 332 300 35 CII 55 
21117 30 09/01/81, 332 300 35 CII 55 
2418 30 09/01/8

'
1 332 300 35 Cli 55 

21119 30 09/01/8
" 

332 300 35 CII 56 
21,20 30 09/01/81, 332 300 35 ell 57 
21121 30 09/01/8

'
, 332 300 35 Cli 58 

21122 30 09/01/811 332 300 35 CII 59 
2423 30 09/01/81, 332 300 35 CII 60 
21124 30 09/01/81, 332 300 35 ell 60 
2425 30 09/01/84 332 300 35 CII 60 
21,26 30 09/01/81, 332 300 35 CII 63 
21121 30 09/01/811 332 300 35 CII 611 
21128 30 09/01/811 332 300 35 CII 61, 
21129 30 09/01/81, 332 300 35 CII 611 
21,30 30 09/01/81, 332 300 35 CII 65 
21,31 30 09/01/811 332 300 35 CII 65 
21132 30 09/01/811 332 300 35 Gil 65 
21,33 30 09/01/81, 332 300 35 Gil 65 
21,311 30 09/01/811 332 300 35 CII 67 
21135 30 09/01/811 332 300 35 Gil 67 
21136 30 09/01/81, 332 300 35 CII 67 
21,37 30 09/01/81, 332 300 35 CII 67 
21,38 30 09/01/84 332 300 35 CII 68 



AUGUST - SEPTEMBER 1984 GEAR GOMPARISON STUDY (TASK_GO 01) ,,7 
SIRIPED BASS (lAXON=30) IENGIII DAfA 

FOR 3 I1£TER BEAM TRAWL (GEAR==18), 
USE CODE 1 SAMPLES. 

OBS TAXON DAlE TI/-IE SAMPLE RIV_111I.E HEGION UNCI" 

2439 30 09/01/811 332 300 35 Gil 68 
21, 1,0 30 09/01/811 332 300 35 Gil 68 
211'11 30 09/01/84 332 300 35 Gil 69 
21,1,2 30 09/01/811 332 300 35 CII 69 
2

'
1
'
13 30 09/01/811 332 300 35 Gil 70 

2111,1, 30 09/01/8
" 

332 300 35 Gil 71 
24 ,,5 30 09/01/81, 332 300 35 Gil 71 
21,1,6 30 09/01/8

" 
332 300 35 Gil 72 

211117 30 09/01/811 332 300 35 Gil 12 
211,,8 30 09/01/81, 332 300 35 Gil 72 
211119 30 09/01/81, 332 300 35 CII 73 
21,50 30 09/01/81, 332 300 35 Gil 73 
21,51 30 09/01/81, 332 300 35 Cil 75 
21,52 30 09/01/81, 332 300 35 Gil 75 
21,53 30 09/01/8

'
1 332 300 35 Gil 11 

21,51, 30 09/01/811 332 300 35 Gil 77 
21155 30 09/01/81, 332 300 35 GH 78 
21,56 30 09/01/8

" 
332 300 35 Gil 79 

2457 30 09/01/84 332 300 35 CII 79 
21158 30 09/01/81, 332 300 35 Gil 80 
21159 30 09/01/8lj 332 300 35 CII 81, 
21,60 30 09/01/81, 332 300 35 CII 85 
21161 30 09/01/811 332 300 35 GIf 87 
21,62 30 09/01/84 332 300 35 Gil 1(}/1 

21163 30 09/01/81, 3/15 301 35 Gil 51 
211611 30 09/01/81, 3115 301 35 GIf 52 
21,65 30 09/01/81, 31,5 301 35 Gil 53 
2/,66 30 09/01/8

" 
3,,5 301 35 Gil 55 

21,6"' 30 09/01/8 /1 3115 301 35 Gil 58 
21,68 30 09/01/811 3115 301 35 Gil 62 
2/,69 30 09/01/811 3115 301 35 Gil 62 
21170 30 09/01/811 3115 301 35 Gil 62 
2/,71 30 09/01/81, 3115 301 35 GIf 63 
21172 30 09/01/811 3115 301 35 Gil 63 
21,73 30 09/01/811 3,,5 301 35 Gil 63 
21174 30 09/01/81, 3115 301 35 Gil 611 
21,75 30 09/01/81, 3115 301 35 ell 65 
21,76 30 09/01/811 31,5 301 35 GH 66 
21177 30 09/01/81, 3115 301 35 Gil 67 
21,78 30 09/01/81, 3115 30l 35 Gil 68 
2479 30 09/01/81, 345 301 35 Gil 69 
21,80 30 09/01/8

" 
3115 301 35 Gil 72 

21181 30 09/01/811 3115 301 35 Gil 73 
21,82 30 09/01/81, 31,5 301 35 Gil 13 
21183 30 09/01/81, 31,5 301 35 CII 711 
21,81, 30 09/01/8

'
1 3

"
S 301 35 Gil 711 

21185 30 09/01/BI, 3115 301 35 Gil 75 
21,86 30 09/01/81, 31,5 30 I 35 Gil 75 
2 /181 30 09/0 I /811 31,5 301 35 Gil 75 
21'88 30 09/01/811 3115 301 35 CII 75 
21,89 30 09/01/8

'
, 31,5 301 35 Gil 76 

21,90 30 09/01/811 31,5 301 35 CII 77 
21,91 30 09/01/81, 3115 301 35 CII 71 



AUGUST - SEPTEMBfH 19811 GEAR COMPARISON STUDY (TASI(~~CD 01) '18 
SIRIPED BASS (lAXON=30) LENGIIi DAIA 

fOR 3 METER BEAH lHAt/1- (GEAR'" 18). 
USE CODE 1 SAMPl.ES. 

OBS TAXON DATE TINE SAI1I'1. E HIV_'·IILE HEGION tENGTII 

21192 30 09/01/811 3115 301 35 Gil 78 
21193 30 09/01/811 3115 301 35 CII 78 
211911 30 09/01/811 345 301 35 CII 80 
21195 30 09/01/811 3115 301 35 Gil 82 
21196 30 09/01/811 3115 301 35 CII 83 
21197 30 09/01/84 3115 301 35 CII 87 
21198 30 09/01/811 1110 303 35 CII 52 
21199 30 09/01/811 1110 303 35 Cit 56 
2500 30 09/01/84 '110 303 35 eli 57 
2501 30 09/01/811 lilO 303 35 CII 58 
2502 30 09/01/811 410 303 35 CII 65 
2503 30 09/01/811 410 303 35 CII 66 
25011 30 09/01/811 1110 303 35 CII 67 
2505 30 09/01/811 410 303 35 CII 68 
2506 30 09/01/84 1/10 303 35 Gil 68 
2507 30 09/01/811 1/10 303 35 CII 70 
2508 30 09/01/811 1110 303 35 CII 73 
2509 30 09/01/811 1110 303 35 Cli 75 
2510 30 09/01/811 '110 303 35 Cit 75 
2511 30 09/01/811 1110 303 35 CII 76 
2512 30 09/01/81\ 1110 303 35 CII 86 
2513 30 09/01/811 1110 303 35 Cit 88 
2514 30 09/01/84 1110 303 35 CII 88 
2515 30 09/01/811 1123 3011 35 CII 52 
2516 30 09/0 I /811 1123 3011 35 CII 55 
2517 30 09/01/8

'
1 1123 3011 35 Cit 57 

2518 30 09/01/811 1123 3011 35 Cit 57 
2519 30 09/01/811 1123 3011 35 Cit 59 
2520 30 09/01/811 1123 3011 35 CII 60 
2521 30 09/01/81, 1'23 301, 35 Gil 62 
2522 30 09/01/811 1123 3011 35 CII 63 
2523 30 09/01/811 1123 301, 35 CII 61, 
25211 30 09/01/811 1123 3011 35 CII 611 
2525 30 09/01/811 423 31111 35 CII 65 
2526 30 09/01/811 1123 3011 35 CII 66 
2527 30 09/01/811 1123 3011 35 GIt 66 
2528 30 09/01/811 1123 304 35 Cit 66 
2529 30 09/01/811 1123 3011 35 GIt 6'1 
2530 30 09/01/811 1123 3011 35 Cit 67 
2531 30 09/01/81, 1123 3011 35 Gil 69 
2532 30 09/01/811 '123 301, 35 Cit 69 
2533 30 09/01/811 1123 3011 35 Gil 70 
25311 30 09/01/811 1123 3011 35 CII 71 
2535 30 09/01/811 1123 3011 35 Gil 73 
2536 30 09/01/811 '123 3011 35 Gil 73 
2537 30 09/01/811 1123 3011 35 CII 711 
2538 30 09/01/811 1123 3011 35 Gil 75 
2539 30 09/01/84 1123 3011 35 CII 76 
25110 30 09/01/811 1123 3011 35 CII 76 
25111 30 09/01/811 1123 301, 35 CII 78 
25112 30 09/01/81, . 1123 3011 35 ell 78 
25113 30 09/01/811 1123 3011 35 ell 78 
251111 30 09/01/811 1123 3011 35 CII 79 



AUGUST - SEPTEMBER 198~ GEAR COMPARISON STUDY (TASK_CD 01) 119 
S lR I PEO BASS (TAXON'" 30 I I ENGlIl DATA 

fOR 3 I1ETfR BEAI., TRAHL (G[AR= 18), 
USE CODE I SAMPLES. 

aBS TAXON OATE TIME SAMPLE RIV_HILE REGION tENGIII 

25115 30 09/01/81, 1123 301, 35 Cil 79 
25116 30 09/01/8~ 1123 3011 35 ell 79 
25117 30 09/01/61, 1123 3011 35 CII 79 
25118 30 09/01/81, 1123 3011 35 CII 80 
2549 30 09/01/81, 1123 30'1 35 CII 81 
2550 30 09/01/8'1 1123 30~ 35 Gil 82 
2551 30 09/01/84 1123 3011 35 ell 83 
2552 30 09/01/811 1123 301, 35 Gil 81l 
2553 30 09/01/811 1123 3011 35 Gil 85 
2554 30 09/01/811 1123 3011 35 Gil 91 
2555 30 09/01/811 1136 305 35 Gil 51 
2556 30 09/01/811 1136 305 35 CII 59 
2557 30 09/01/84 1,36 305 35 CII 62 
2558 30 09/01/811 1136 305 35 Gli 62 
2559 30 09/01/811 1136 305 35 CII 63 
2560 30 09/01/84 1136 305 35 CII 65 
2561 30 09/01/811 1136 305 35 CU 65 
2562 30 09/01/8/, 1,36 305 35 CII 66 
2563 30 09/01/84 1136 305 35 elt 66 
2564 30 09/01/611 1,36 305 35 Gil 66 
2565 30 09/01/811 1136 305 35 CII 66 
2566 30 09/01/84 436 305 35 Gil 66 
2567 30 09/01/81, 1136 305 35 Gil 67 
2568 30 09/01/811 1136 305 35 Gil 67 
2569 30 09/01/811 1136 305 35 ell 67 
2570 30 09/01/84 1136 305 35 CII 68 
2571 30 09/01/811 1136 305 35 Gil 68 
2572 30 09}01/811 1136 305 35 CII 69 
2573 30 09/01/811 1136 305 35 CII 70 
25711 30 09/01/811 1136 305 35 CII 70 
2575 30 09/01/84 1136 305 35 CII 70 
2576 30 09/01/811 1136 305 35 CII 71 
2577 30 09/01/84 1136 305 35 Gil 71 
2578 30 09/01/811 1,36 305 35 CII 71 
2519 30 09/01/8li 1,36 305 35 CII 71 
2580 30 09/01/811 1,36 305 35 ell 72 
2581 30 09/01/81, 1136 305 35 ell 73 
2582 30 09/01/811 1,36 305 35 Gil 73 
2583 30 09/01/84 1136 305 35 ell 71, 

2584 30 09/01/811 436 305 35 ell 80 
2585 30 09/01/811 '136 305 35 CII 80 
2586 30 09/01/811 1136 305 35 Gil 81 
2587 30 09/01/811 1136 305 35 CII 81 
2588 30 09/01/811 1136 305 35 ell 83 
2589 30 09/01/811 '136 305 35 ell 88 
2590 30 09/01/811 1136 305 35 Gil 91 
2591 30 09/12/811 2209 21,9 36 CII 65 
2592 30 09/12/811 2209 21,9 36 ell 66 
2593 30 09/12/811 2209 21,9 36 ell 71 
25911 30 09/12/811 2209 2119 36 CII 76 
2595 30 09(12/81, 2209 2119 36 CII 79 
2596 30 09(12/811 2209 2119 36 CII 85 
2597 30 09/12/81, 2209 2119 36 CII 86 



AUGUST - SEPIEI1UFR 1981, GEAR COI1I'AIU SON STUDY (TASK_CD 01) 50 
STRI PEO BASS (TAXON"'30) LENGIII DAIA 

fOR 3 ~tf.T£R (lEAM TRAWL (GEARo=lB), 
USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPLE RIY_NILE HEGION L[NGTII 

2598 30 09/12/84 2209 2q9 36 CII 91 
2599 30 09/12/811 2232 251 35 Gil 61 
2600 30 09/12/81, 22q6 252 35 Gil 75 
2601 30 09/12/811 22116 252 35 CII 81 
2602 30 09/12/811 22.,6 252 35 ell 81 
2603 30 09/12/811 2300 253 35 ell 85 
2601, 30 09/12/81, 2338 256 36 ell 76 
2605 30 09/12/81, 2338 256 36 ell 80 
2606 30 09/12/811 2338 256 36 Gil 82 
2607 30 09/12/81, 2338 256 36 ell 86 
2608 30 09/12/811 2338 256 36 Gil 89 
2609 30 09/12/81, 2338 256 36 ell 92 
2610 30 09/12/81, 2351 257 36 Gil 76 
2611 30 09/13/811 5 258 36 Gil 75 
2612 30 09/13/84 5 258 36 Gil 79 . 
2613 30 09/13/81, 5 258 36 CII 91 
261" 30 09/13/811 5 258 36 Gil 91, 
2615 30 09/13/81, 5 258 36 Gil 1011 
2616 30 09/13/81, 15 259 36 ell 67 
2617 30 09/13/81, 15 259 36 ell 73 
2618 30 09/13/81, 15 259 36 Gil 85 
2619 30 09/13j811 26 260 36 Gil 85 
2620 30 09/13/81, 38 261 35 Gil 6/1 

2621 30 09/13/81, 38 261 35 Gil 72 
2622 30 09/13/811 38 261 35 Gil 76 
2623 30 09/13/81, 119 262 36 CII 76 
2621, 30 09/13/8', 101 263 37 Gil 77 
2625 30 09/13/8', 10 I 263 37 Gil 78 
2626 30 09/13/81, 101 263 37 Gil 102 
2627 30 09/13/811 113 261, 37 ell 90 
2628 30 09/13/81, 113 261, 37 Gil 98 
2629 30 09/13/81, 121, 265 31 ell 1,9 
2630 30 09/13/81, 121, 265 37 CII 60 
2631 30 09/13/811 1214 265 37 CIf n9 
2632 30 09/13/81\ 124 265 37 CII 91 
2633 30 09/13/811 306 271 37 Gil 7l 
2634 30 09/13/811 306 271 37 ell 87 
2635 30 09/13/811 3116 271, 35 Cit 65 
2636 30 09/13/811 3146 27q 35 elt 66 
2637 30 09/13/811 31,6 2711 35 Gil 67 
2638 30 09/13/811 3LJ6 2711 35 CU 67 
2639 30 09/13/8LJ 3,,6 2711 35 elt 67 
261,0 30 09/13/81, 3116 2711 35 Gil 68 
261/1 30 09/13/811 31,6 271\ 35 CII 68 
26112 30 09/13/8'1 31,6 2711 35 ell 69 
261,3 30 09/13/8'1 3116 2711 35 ell 71 
26

'
1
" 

30 09/13/811 3,,6 2]1, 35 Gil 72 
261,5 30 09/13/811 3116 2111 35 ell 73 
26116 30 09/13/811 31,6 2711 35 ell 73 
26117 30 09/13/81, 3116 2711 35 ell 73 
26118 30 09/13/81, 3116 2711 35 Gil 75 
261,9 30 09/13/811 31,6 2111 35 ell 75 
2650 30 09/13/81, 3q6 27 1, 35 ell 76 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 51 
SIRIPEO BASS (TAXON=30) tENGli1 DAIA 

fOR 3 HETCR BEAI4 TIIAHL (GEAR'" 18), 
USE COOf I SAMPI.ES. 

OBS TAXON DATE TIME SAHPLE HIV __ MILE REGION I ENG fll 

2651 30 09/13/811 3116 271, 35 CH 76 
2652 30 09/13/811 3116 21'1 35 CII 76 
2653 30 09/13/811 3116 2711 35 CII 78 
265

" 
30 09/l3/81, 31,6 2711 35 CII 80 

2655 30 09/13/811 3116 27
'
1 35 CII 82 

2656 30 09/13/811 3116 2711 35 CII 81, 
2657 30 09/13/81, 3116 2711 35 CII 85 
2658 30 09/13/81, 3116 271, 35 Gil 85 
2659 30 09/13/81, 31,6 2711 35 CII 92 
2660 30 09/13/84 3116 271, 35 CIf 95 
2661 30 09/13/84 ',20 275 35 CII 81 
2662 30 09/13/811 1120 275 35 CII 85 
2663 30 09/13/84 1120 275 35 CII 86 
2661, 30 09/13/811 1,1,6 397 35 CII 51 
2665 30 09/l3/81, "'16 397 35 CII 70 
2666 30 09/13/811 '1 1,6 397 35 CII 70 
2667 30 09/13/811 '1 1,6 397 35 CII 71 
2668 30 09/13/84 4'16 397 35 CII 72 
2669 30 09/13/81, 11 1,6 397 35 CII 71, 
2670 30 09/13/81, 1",6 397 35 Cit 75 
2611 30 09/13/81, 1,1,6 397 35 CII 76 
2672 30 09/13/811 11 116 397 35 Cit 78 
2673 30 09/13/8

" 
1,1,6 397 35 CII 80 

26111 30 09/13/811 '1
'
,6 397 35 Cil 82 

2675 30 09/13/611 4'16 397 3~) CII 83 
2676 30 09/13/811 11'16 397 35 CII 83 
2677 30 09/13/811 1,1,6 397 35 CII 87 
2678 30 09/13/811 1146 397 35 CII 87 
2679 30 09/13/811 11 116 397 35 CII 93 
2680 30 09/13/811 11 1,6 397 35 CII 95 
2681 30 09/13/81, 512 398 36 ell 57 
2682 30 09/13/84 512 398 36 CII 73 
2683 30 09/13/84 512 398 36 CII 79 
2684 30 09/13/811 512 398 36 CII 93 
2685 30 09/13/81, 525 399 36 ell 77 
2686 30 09/13/811 525 399 36 ell 85 
2687 30 09/13/811 538 1,00 37 ell 79 
2688 30 09/13/811 538 L,OO 37 CII 82 
2689 30 09/13/811 551 '101 37 CII 82 
2690 30 09/13/8'1 6011 ,,02 38 CII 57 
2691 30 09/13/81, 2000 ,,03 35 ell 65 
2692 30 09/13/811 2000 1103 35 Gil 65 
2693 30 09/13/8', 2000 ,,03 35 CII 66 
26911 30 09/13/81, 2000 ,,03 35 ell 69 
2695 30 09/13/811 2000 IUl3 35 ell 71 
2696 30 09/13/811 2000 1103 35 CII 71 
2697 30 09/13/811 2000 '103 :\5 CII 72 
2698 30 09/13/811 2000 ,,03 ]5 CII 75 
2699 30 09/13/811 2000 1103 35 ell 75 
2700 30 09/13/811 2000 ',03 35 CII 76 
2701 30 09/13/811 2000 1103 35 Cit 77 
2702 30 09/13/811 2000 '103 35 CII 78 
2703 30 09/13/811 2000 ,,03 35 CII 79 



AUGUST - SEPTEMBER 19811 GEAR COMPARISON STUDY (TASK_CO 01) 52 
STRIPED BASS (TAXON=30) LENGIII OAIA 

fOR 3 HElER BEAI1 TRAWl. (GEAR:= 18), 
USE COO£ 1 SANPLfS. 

aBS TAXON DATE T 111E SAMPL.E RIV_.Nllf nEG ION LfNGHI 

27011 30 09/13/8
" 

2000 1,03 35 CII 79 
2705 30 09/13/81, 2000 403 35 CII 82 
2706 30 09/13/8

" 
2000 ',03 35 Cli 811 

2707 30 09/13/81, 2000 ,,03 35 Cli 811 
2708 30 09/13/81, 2000 1103 35 ell 8" 
2709 30 09/13/811 2000 1,03 35 Cit 85 
2710 30 09/13/81, 2000 ',03 35 Cli 88 
2711 30 09/13/811 2000 403 35 Cit 90 
2712 30 09/13/8" 2000 ',03 35 Cli 90 
2713 30 09/13/81, 2000 1103 35 ell 91 
27111 30 09/13/8'1 2000 ',03 35 Cit 92 
2715 30 09/13/8

'
, 2000 ',03 35 Cli 93 

2716 30 09/13/811 2000 1103 35 Cit 95 
2717 30 09/13/8'1 2000 ',03 35 CII 98 
2718 30 09/13/811 2000 1103 35 Gil 99 
2719 30 09/13/811 2022 1101, 35 Cif 611 
2720 30 09/13/84 2022 1101, 35 CII 65 
2721 30 09/13/8

" 
2022 'lO" 35 CII 68 

2722 30 09/13/811 2022 11011 35 CII 68 
2723 30 09/13/81, 2022 1101, 35 Gil 69 
27211 30 09/13/8

'
1 2022 ,,0

'
1 35 CII 72 

2725 30 09/13/811 2022 4011 35 Gil 73 
2726 30 09/13/811 2022 '1011 35 CII 711 
2727 30 09/13/811 2022 11011 35 CII 7" 
2728 30 09/13/84 2022 11011 35 CII 79 
2729 30 09/13/81, 2022 'lOl, 3" .) CII 79 
2730 30 09/13/84 2022 110'1 3" .) CII 82 
2731 30 09/13/8'1 2022 ,,04 35 CII 811 
2732 30 09/13/84 2022 'lOl, 3') Gil 85 
2733 30 09/13/8', 2022 1101, 35 CII 85 
2734 30 09/13/84 2022 401, 35 CII 86 
2735 30 09/13/8', 2022 ,,0

'
1 35 CII 87 

2736 30 09/13/8
'
, 2022 'lOll 35 CII 92 

2737 30 09/13/8
" 

2036 ,,05 35 CII 62 
2738 30 09/13/8'1 2036 1105 35 CII 62 
2739 30 09/13/84 2036 1/05 35 CII 63 
27111) 30 09/13/81, 2036 1105 35 CII 65 
27,,1 30 09/13/811 2036 ,,05 35 CII 67 
27/,2 30 09/13/811 2036 ,,05 35 CII 67 
27

'
,3 30 09/13/81, 2036 405 35 Gil 67 

271", 30 09/13/81, 2036 '105 35 CII 69 
27

'
,5 30 09/13/81, 2036 '105 35 CII 69 

27,,6 30 09/13/8'1 2036 '105 35 CII 70 
27 ,,7 30 09/13/81, 2036 1105 35 CII 71 
27

'
,8 30 09/13/81, 2036 ,,05 35 CII n 

27,,9 30 09/13/81, 2036 ,,05 35 ell 72 
2750 30 09/13/81, 2036 '105 35 CII 72 
2751 30 09/13/8'1 2036 /105 35 CII 73 
2752 30 09/13/8 11 2036 ,,05 35 CII 76 
2753 30 09/13/811 2036 1105 35 CII 77 
27511 30 09/13/8', 2036 '")5 35 CII 78 
2755 30 09/13/811 2036 '105 35 CII 83 
2756 30 09/13/81, 2036 1105 35 CII 87 



AUGUST - SEPTEMBER 19811 GEAR COMPARISON STUDY (TASK.CD 01) 53 
SlRlP£I) BASS (lAX(>No=30) lEtlGrll DAIA 

fOR 3 HETfR BEAN TRAWL (GEAR=IB). 
USE CODE I SAMPUS. 

OBS TAXON DATE TINE SAI1PLE HI V .. J11 IE REGION L£NGTII 

2757 30 09/13/811 2036 1105 35 ell 91 
2758 30 09/13/811 2036 1105 35 CII 96 
2759 30 09/13/811 2050 1106 35 Coli 63 
2760 30 09/13/811 2050 1106 35 ell 63 
2761 30 09/13/811 2050 1106 35 Gil 61, 
2762 30 09/13/8'1 2050 ,,06 35 Gil 611 
2763 30 09/13/811 2050 111)6 35 ell 65 
21611 30 09/13/811 2050 1106 35 CII 65 
2765 30 09/13/8

" 
2050 1106 35 ell 6J 

2166 30 09/13/811 2050 1106 35 Gil 61 
2767 30 09/13/811 2050 1106 35 CII 12 
2768 30 09/13/811 2050 1,06 35 CII 72 
2769 30 09/13/811 2050 1106 35 ell 12 
2770 30 09/13/81, 205.0 111)6 35 CIi 12 
2771 30 09/13/84 2050 1106 35 ell 73 
2772 30 09/13/8

'
1 2050 1106 35 CII 75 

2773 30 09/13/84 2050 1/f)6 35 ell 76 
27711 30 09/13/81, 2050 1106 35 ell 16 
2775 30 09/13/81, 2050 1'06 35 CII 81 
2776 30 09/13/8

'
1 2050 1106 35 CII 82 

2777 30 09/13/811 2050 406 35 ell 83 
2778 30 09/13/81, 2050 1106 35 ell 83 
2779 30 09/13/81, 2050 1106 35 Gil 85 
2780 30 09/13/811 2050 ,,06 35 ell 87 
27Bl 30 09/13/811 2050 1,06 35 CII 87 
2782 30 09/13/84 2050 1106 35 ell 89 
2783 30 09/13/81, 2050 ,,06 35 ell 90 
27811 30 09/13/81, 2102 1,07 35 Gil 56 
2785 30 09/13/811 2102 "OJ 35 ell 61 
2786 30 09/13/81, 2102 I,OJ 35 ell 6/1 
2787 30 09/13/811 2102 I'OJ 35 ell 611 
2788 30 09/13/81, 2102 'U)7 35 ell 68 
2789 30 09/13/81, 2102 "07 35 Gil 68 
2790 30 09/13/811 2102 ,,01 35 Gil 68 
2791 30 09/13/811 2102 ,,07 35 CII 69 
2792 30 09/13/81, 2102 1107 35 Gil 69 
2793 30 09/13/811 2102 ,,07 35 Gil 70 
27911 30 09/13/8

" 
2102 1'07 35 CII 10 

2795 30 09/13/811 2102 1107 35 Gil 71 
2796 30 09/13/811 2102 IH17 35 CII 71 
2797 30 09/13/8

" 
2102 1107 35 CII 72 

2798 30 09/13/81, 2\02 ,,07 35 CII 72 
2799 30 09/13/8

" 
2102 1107 35 Gil 73 

2800 30 09/13/8lI 2102 litH 35 Gil 13 
2801 30 09/13/81, 2102 ,,07 35 Gil 73 
2802 30 09/13/811 2102 IH17 35 CII 73 
2803 30 09/13/81, 2102 ,,07 35 Gil 7L, 
28011 30 09/13/84 2102 ,,07 35 CII. 15 
2805 30 09/13/811 2102 ,,07 35 Gil 75 
2806 30 09/13/811 21fJ2 I'OJ 35 Gil 76 
2807 30 09/13/84 2102 1,07 35 Gil 76 
2808 30 09/13/8LI 2102 L,07 35 Cli 76 
2809 30 09/13/811 2102 1,07 35 ell n 



AUGUST - SEPTEMBER 198~ GEAR COMPARISON STUDY (TASK_CO 01) 5'1 
SIRIPEO BASS (lAXON=30) !.[NGIII DAIA 

FOR 3 HETER BlAI1 HlAHl. (GEAR"'18), 
USE CODE 1 SAMPLES. 

OBS TAXON DATE llHE SAI-1PLE R IV_J41I.E REGION L[NGTII 

2810 30 09/13/8'1 2102 1107 35 CII 79 
2811 30 09/13/81, 2102 '101 35 CII 79 
2812 30 09/13/8'1 2102 ,,07 35 Gil 80 
2813 30 09/13/8'1 2102 '107 35 Gil 8'1 
281/j 30 09/13/811 2102 '107 35 Gil 85 
2815 30 09/13/811 2102 '10 7 35 CII 86 
2816 30 09/13/8'1 2102 ,,07 35 CII 87 
2817 30 09/13/8" 2102 ,,07 35 Gil 88 
2818 30 09/13/8/j 2117 '108 35 Gil 65 
2819 30 09/13/8'1 2117 1108 35 ell 68 
2820 30 09/13/8'1 2 117 /108 35 Cit 70 
2821 30 09/13/81, 2117 ,,08 35 Gil -,0 
2822 30 09/ I 3/8'1 2117 ',08 35 ell 71 
2823 30 09/13/81, 2117 1108 35 Gil 73 
28211 30 09/13/8'1 2117 1108 35 Gil 711 
2825 30 09/13/811 2117 '108 35 CII 75 
2826 30 09/13/81, 2117 /j08 35 Gil 75 
2827 30 09/13/8'1 2117 1108 35 CII 76 
2828 30 09/13/811 2117 1108 35 ell 78 
2829 30 09/13/84 2117 1108 35 Gil 78 
2830 30 09/13/84 2117 1108 35 CII 79 
2831 30 09/13/81, 2117 1108 35 CII 81 
2832 30 09/13/8" 2117 ,,08 35 ell 82 
2833 30 09/13/811 2117 1108 35 Gil 88 
28311 30 09/13/811 2132 ,,09 36 CII 65 
2835 30 09/13/81, 2132 1109 36 Gil 69 
2836 30 09/13/811 2132 1109 36 CII 69 
2837 30 09/13/8'1 2132 '109 36 Cit 70 
2838 30 09/13/811 2132 ,,09 36 CII 70 
2839 30 09/13/8', 2132 ,,09 36 CII 72 
281,0 30 09/13/811 2132 '11)9 36 Gil 72 
28'11 30 09/13/811 2132 '109 36 CII 72 
28112 30 09/13/811 2132 '109 36 Gil 72 
28'13 30 09/13/811 2132 '109 36 ell 73 
281111 30 09/13/811 2132 1109 36 Gil 76 
28'15 30 09/13/8'1 2132 1109 36 ell 76 
28116 30 09/13/8'1 2132 '109 36 CII 78 
28117 30 09/13/81, 2132 1109 36 Gil 78 
28/j8 30 09/13/8'1 2132 1109 36 CII 79 
28119 30 09/13/8/j 2132 1109 36 Gil 80 
2850 30 09/13/8'1 2132 1109 36 CII 81 
2851 30 09/13/811 2132 ,,09 36 Cit 81 
2852 30 09/ I 3/811 2132 '109 36 Cit 81 
2853 30 09/13/811 2132 '109 36 CII 81 
285/j 30 09/13/8'1 2132 ,,09 36 CII 83 
2855 30 09/13/811 2132 '109 36 ell 8'1 
2856 30 09/13/811 2132 1109 36 eft 85 
2857 30 09/13/8'1 2132 '109 36 CII 89 
2858 30 09/13/8'1 2132 LI09 36 CII 90 
2859 30 09/13/8'1 2132 ',09 36 ell 92 
2860 30 09/13/811 2132 '109 36 ell 9'1 
2861 30 09/13/8'1 21 115 1110 37 ell 69 
2862 30 09/13/811 21'15 LIIO 37 CII 70 



AUGUST - SEPT£I1BfH 19811 GEAR CONPARISON STUDY (TASI< __ CD 01) 55 
StRIPED BASS (TAXON'-=30) If.NGI/I DAIA 

fOR 3 NETER BEAN TRAWL (GEAR=18), 
USE COOL 1 SANPILS. 

OBS TAXON DATE TINE SAMPLE RIV ... NIL£ RfGION IfNGHI 

2863 30 09/13/811 21 115 1110 37 CII 78 
28611 30 09/13/811 21115 1110 37 Gil 87 
2865 30 09/13/81/ 2159 1/11 37 CII 72 
2866 30 09/13/811 2159 1111 37 Gil 75 
2867 30 09/13/811 2159 I,ll 37 CII 75 
2868 30 09/13/81, 2159 411 37 CII 78 
2869 30 09/13/811 2159 1/11 37 CII 79 
2870 30 09/13/811 2159 I,ll 37 Gil 80 
2871 30 09/13/81, 2210 1112 36 ell 65 
2872 30 09/13/811 2210 1112 36 elf 73 
2873 30 09/13/811 2210 '112 36 Gil 711 
2871/ 30 09/13/811 2210 1/12 36 CII T1 
2875 30 09/13/811 2210 1112 36 ell 82 
2876 30 09/13/811 2210 '112 36 ell 83 
2877 30 09/13/811 2210 1112 36 ell 811 
2878 30 09/13/811 2210 1112 36 ell 86 
2879 30 09/13/84 2210 1112 36 CII 88 
2880 30 09/13/811 2210 1112 36 ell 92 
2881 30 09/13/811 2210 1112 36 ell 92 
2882 30 09/l3/8', 2210 '112 36 ell 911 
2883 30 09/13/81, 2221 1113 36 ell 66 
28811 30 09/13/81, 2221 1113 36 ell 66 
2885 30 09/13/81J 2221 '113 36 ell 71 
2886 30 09/13/84 2221 1113 36 ell 11 
2887 30 09/13/84 2221 1113 36 CII 76 
2888 30 09/13/811 2221 1113 36 ell 82 
2889 30 09/13/84 2221 1113 36 ell 87 
2890 30 09/l3/811 2221 1113 36 ell 91 
2891 30 09/13/811 22311 11111 35 ell 71 
2892 30 09/13/81, 22311 I'll/ 35 CII 73 
2893 30 09/13/8/1 2257 1116 35 ell 58 
28911 30 09/13/811 2257 '116 35 ell 63 
2895 30 09/13/811 2257 '116 35 ell 63 
2896 30 09/13/8'/ 2257 1116 35 CII 70 
2897 30 09/13/811 2257 1116 35 Gil 11 
2898 30 09/13/8'1 2257 1116 35 ell 73 
2899 30 09/13/811 2257 1116 35 ell 73 
2900 30 09/13/81/ 2257 416 35 CII 73 
2901 30 09/13/81/ 2257 1116 35 CII 711 
2902 30 09/13/811 2257 1116 35 CII 711 
2903 30 09/13/811 2257 1116 35 Gil 75 
2901, 30 09/13/811 2257 1,16 35 CII 76 
2905 30 09/13/8'1 2257 1,16 35 CII 78 
2906 30 09/13/811 2257 1116 35 ell 79 
2907 30 09/13/81, 2257 1,16 35 CII 80 
2908 30 09/13/81, 2257 '116 35 Cit 82 
2909 30 09/13/811 2251 1116 35 CII 82 
2910 30 09/13/81, 2257 ,,16 35 ell 86 
2911 30 09/13/811 2257 '116 35 Gil 86 
2912 30 09/13/81, 2320 '117 35 Cit 58 
2913 30 09/13/81, 2320 1117 35 ell 60 
291'1 30 09/13/811 2320 '111 35 ell 6'1 
2915 30 09/13/81J 2320 1117 35 CU 66 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 56 
SlRIP[I) BASS (lAXON~30) LEt/Gill DAIA 

fOR 3 METER BEAM TRAWl. (GfAR=18), 
USE CODE 1 SAMPlES. 

OBS TAXON DATE TIME SAt1PL£ RIV._MII E REGION I FNGHt 

2916 30 09/13/811 2320 1117 35 CII 67 
2917 30 09/13/811 2320 1117 35 CII 68 
2918 30 09/13/8

'
1 2320 II II 35 Cit 68 

2919 30 09/13/811 2320 1117 35 CII 70 
2920 30 09/13/811 2320 1117 35 Cit 70 
2921 30 09/13/811 2320 ,,17 35 CII 70 
2922 30 09/13/811 2320 1,17 35 Cit 71 
2923 30 09/13/811 2320 '117 35 CII 73 
2924 30 09/13/8'1 2320 '117 35 Cit 73 
2925 30 09/13/81, 2320 1117 35 elt 73 
2926 30 09/13/811 2320 ,,17 35 CII 75 
2927 30 09/13/811 2320 1117 35 Cit 80 
2928 30 09/13/81, 2320 '117 35 Cli 81 
2929 30 09/13/84 2320 '117 35 elt 82 
2930 30 09/13/84 2320 417 35 Cit 8"1 
2931 30 09/13/811 2320 1117 35 Cli 88 
2932 30 09/13/811 2320 'll] 35 CII 92 
2933 30 09/13/811 2320 1111 35 ell 95 
2934 30 09/13/811 2320 '111 35 CII 101 
2935 30 09/13/811 2320 'ill 35 ell 101 
2936 30 09/13/8'1 233'1 1118 35 Cit 55 
2937 30 09/13/811 233'1 ,,18 35 elt 60 
2938 30 09/13/811 23311 lil8 35 CII 61 
2939 30 09/13/811 23311 1118 35 CII 62 
29110 30 09/13/81, 23311 '118 35 CII 66 
29111 30 09/13/811 23311 1118 35 CII 66 
29 1,2 30 09/13/81, 2331, 'il8 35 ell 66 
29113 30 09/13/811 2331, II1B 35 CII 66 
29114 30 09/13/81, 2331, 1118 35 Cit 66 
29'15 30 09/13/811 23311 1118 35 Cit 61 
29116 30 09/13/811 23311 1118 35 CII 68 
29117 30 09/13/81, 23311 "18 35 CII 68 
29118 30 09/13/BII 23311 1118 35 Cit 69 
29119 30 09/13/81, 23311 '118 35 Cli 71 
2950 30 09/13/811 23311 '118 35 Cil 73 
2951 30 09/13/811 23311 1118 35 Cit 15 
2952 30 09/13/811 23311 1118 35 Cil 76 
2953 30 09/13/8

'
1 23311 1118 35 CII 76 

29511 30 09/13/811 23311 '118 35 ell 78 
2955 30 09/13/811 233'1 1118 35 ell lB 
2956 30 09/13/811 23311 1118 35 Cit 79 
2957 30 09/13/811 23311 1118 35 ell 81 
2958 30 09/13/811 23311 '118 35 CII 81 
2959 30 09/13/811 23311 1118 35 ell 83 
2960 30 09/13/811 23311 1118 35 CII 83 
2961 30 09/13/811 23311 '118 35 ell 83 
2962 30 09/13/811 23311 '118 35 CII 83 
2963 30 09/13/811 23311 1118 35 ell 90 
2964 30 09/13/811 23311 ,,18 35 ell 90 
2965 30 09/13/811 23311 1118 35 CII 99 
2966 30 09/13/BII 2351 1119 35 CII 69 
2961 30 09/13/81, 2351 1119 35 Cit 69 
2968 30 09/13/811 2351 419 35 CII 71 



AUGUST - SEPTEI'IBER 19811 GEAR COMPAR' SON STtJDY (TASK_CO 01) 57 
SIR I PED BASS (TAXON'" 30) I.ENG TIl DAiA 

fOR 3 METER BEAM TRAWL (GEAR=18). 
USE CODE 1 SAMPLES. 

OBS TAKON DATE TIME SAMPLE R'V_J11I.E REGION tfNGHI 

2969 30 09/13/811 2351 1119 35 CII 72 
2970 30 09/13/811 2351 1119 35 ell 77 
2971 30 09/13/811 2351 1119 35 CII 78 
2972 30 09/13/811 2351 1119 35 CII 80 
2973 30 09/13/8'1 2351 1119 35 CII 85 
29711 30 09/13/811 2351 419 35 Cit 85 
2975 30 09/13/811 2351 1119 35 Cit 85 
2976 30 09/13/84 2351 419 35 Cil 85 
2971 30 09/13/811 2351 1119 35 CII 90 
2978 30 09/13/811 2351 1119 35 ell 94 
2979 30 09/13/811 2351 1119 35 CII 99 
2980 30 09/111/8" 8 '120 35 CII 58 
2981 30 09/111/84 8 1120 35 CII 65 
2982 30 09/111/811 8 1120 35 CII 69 
2983 30 09/1 11/811 8 1120 35 CII 71 
29811 30 09/14/81, 8 1'20 35 CII 72 
2985 30 09/111/811 8 1120 35 CII 73 
2986 30 09/14/811 8 1,20 35 CII 73 
2987 30 09/11,/811 8 1120 35 ell 76 
2988 30 09/1 11/811 8 1,20 35 CII 76 
2989 30 09/111/811 8 1120 35 ell 76 
2990 30 09/1 11/811 8 1120 35 ell 77 
2991 30 09/111/811 8 1120 35 CII 78 
2992 30 09/111/811 8 1120 35 Cit 79 
2993 30 09/ ILI/811 8 '120 35 Gil 79 
29911 30 09/111/84 8 1120 35 CII 80 
2995 30 09/11-1/811 8 1/20 35 CII 80 
2996 30 09/111/811 8 '120 35 Cit 86 
2997 30 09/ )1,/811 8 1/20 35 ell 87 
2998 30 09/111/811 8 1120 35 ell 90 
2999 30 09/111/811 8 1120 35 ell 92 
3000 30 09/14/811 22 1121 35 ell 66 
3001 30 09/1 11/811 22 421 35 CII 69 
3002 30 09/111/811 22 1121 35 CII 71 
3003 30 09/111/8 /1 22 '121 35 Cit 73 
30011 30 09/111/84 22 '121 35 CII 711 
3005 30 09/1 11/811 22 '/21 35 Cil 711 
3006 30 09/111/81, 22 1121 35 CII 75 
3007 30 09/111/8 /1 22 '121 35 el/ 79 
3008 30 09/111/84 22 1121 35 ell 79 
3009 30 09/111/8 /1 22 1121 35 CII 79 
3010 30 09/111/811 22 1121 35 Gil 80 
3011 30 09/14/811 22 ',21 35 CII 80 
3012 30 09/1'1/811 22 '121 35 CII 81 
3013 30 09/14/811 22 ,,21 35 Cit 81 
30111 30 09/11./81, 22 1121 35 CII 82 
3015 30 09/1 1,/811 22 1121 35 CII 82 
3016 30 09/1 11/81, 49 '123 35 Cll 69 
3017 30 09/111/811 119 1123 35 CII 71 
3018 30 09/1 11/8/1 '19 1123 35 ell 111 
3()19 30 09/1 11/811 119 1123 35 CII 71, 
3020 30 09/1'1/811 119 '123 35 CII 711 
3021 30 09/14/8'1 1,9 1,23 35 ell 76 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD Ol) 58 
SIRIPEO BASS (TAXON=30) LfNGl1i DAIA 

fOR 3 NEIER BEAM TRAUL (GEAR'"' 18). 
USE CODE 1 SAMPlES. 

OBS TAXON DATE TIME SA~IPLE RIV __ MIIE REGION I.fNGTII 

3022 30 09/111/811 '19 1123 35 Git 76 
3023 30 09/111/84 119 1123 35 Git 78 
30211 30 09/1 11/811 119 1123 35 Git 78 
3025 30 09/1lJ/811 119 1123 35 Git 81 
3026 30 09/1 11/811 '19 1123 35 Gil 82 
3027 30 09/1 11/811 119 1123 35 GU 85 
3028 30 09/1 11/811 '19 1123 35 Gil 86 
3029 30 09/1 11/811 119 1123 35 Gil 87 
3030 30 09/111/811 119 '123 35 Gil 93 
3031 30 09/111/811 119 '123 35 Gil 93 
3032 30 09/1 11/811 1117 1128 35 Gil 79 
3033 30 09/1'1/811 1'17 '128 35 Gil 87 
3034 30 09/111/811 1111 1128 35 Gil 93 
3035 30 09/111/811 2'17 1,33 36 Gil 75 
3036 30 09/111/811 21/7 1,33 36 Gil 80 
3037 30 09/1 11/811 309 '135 36 Gil 85 
3038 30 09/111/811 335 1137 35 Gil 85 
3039 30 09/15/811 200'1 1160 39 I P 60 
30110 30 09/15/811 20011 1160 39 IP 60 
30111 30 09/15/811 200'1 460 39 IP "15 
30112 30 09/15/811 20011 1,60 39 I P 78 
3(j113 30 09/15/81, 20011 460 39 I P 79 
30111, 30 09/15/81, 200'1 1160 39 I P 85 
30lJ5 30 09/15/84 2001, 1,60 39 IP 87 
30'16 30 09/15/811 2001, 1160 39 If 91 
3047 30 09/15/811 202'1 1,61 38 ell 60 
30118 30 09/15/81, 20211 1161 38 Gil 67 
3049 30 09/15/81, 202'1 1,61 38 Gil 83 
3050 30 09/15/81, 20211 '161 38 Gil 97 
3051 30 09/15/8'1 20118 1162 37 Cil 68 
3052 30 09/15/811 20118 ,,62 37 CII 86 
3053 30 09/15/81, 201,8 1162 37 Gil 90 
30511 30 09/15/811 21117 '163 36 Gil 79 
3055 30 09/15/811 21117 1163 36 Gil 83 
3056 30 09/15/811 21117 1163 36 Gil 86 
3057 30 09/15/84 211,7 1163 36 Gil 92 
3058 30 09/15/811 2231 '165 36 CII 70 
3059 30 09/15/84 2231 1165 36 CII 73 
3060 30 09/15/811 2231 1165 36 Gil 711 
3061 30 09/15/84 2231 1165 36 Gil 75 
3062 30 09/15/811 2231 1165 36 Gil. 87 
3063 30 09/15/84 2231 '165 36 Gil 90 
30611 30 09/15/811 22117 1166 36 CII 79 
3065 30 09/15/811 22117 1166 36 Gil 811 
3066 30 09/15/811 2316 1168 35 Gil 71 
3067 30 09/15/811 2316 1168 35 Gil 81 
3068 30 09/15/811 2316 1,68 35 Gil 93 
3069 30 09/15/811 2316 1168 35 CII 107 
3070 30 09/\5/811 2331 501 35 Gil 6a 
3071 30 09/15/811 2331 501 35 Gil 79 
3072 30 09/15/811 2331 50\ 35 CII 82 
3073 30 09/15/8"11 2331 501 35 CII 82 
30711 30 09/15/811 2331 501 35 Gil 88 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUOY (rASK_CD 01) 59 
STRIPED BASS (TAXON=30) [[NGfli DAIA 

fOR 3 METER BEAM TRAWL (GEAR=18), 
USE CODE 1 SAMPLES. 

OBS TAXON DATE TIME SAMPI.E HIV )111 E REGION [ENGTII 

3075 30 09/15/8 /, 2331 501 35 ell 88 
3076 30 09/16/8 /1 30 502 30 TZ 81 
3077 30 09/16/811 30 502 30 1Z 89 
3078 30 09/16/811 30 502 30 TZ 93 
3079 30 09/16/8 /, 30 502 30 rz 96 
3080 30 09/211/8 /1 1939 601 35 ell 69 
3081 30 09/2 /'/8 /, 1939 601 35 ell 90 
3082 30 09/211/8/, 2028 60/, 35 ell 75 
3083 30 09/2 /,/811 2028 6011 35 Gil 76 
30811 30 09/2 /1/8/1 2028 60" 35 ell 17 
3085 30 09/24/811 2028 6011 35 CII 79 
3086 30 09/2'1/8/1 2028 60/1 35 ell 82 
3087 30 09/211/811 2028 6011 35 CH 83 
3088 30 09/211/811 2028 60/1 35 ell 811 
3089 30 09/211/8/, 2028 601, 35 ell 811 
3090 30 09/211/8/1 2028 6011 35 CII 91 
3091 30 09/2 /1/8 /1 20/15 605 35 ell 71 
3092 30 09/211/8/1 20115 605 35 ell 711 
3093 30 09/24/811 20115 605 35 ell 80 
309/1 30 09/211/811 20115 605 35 ell 96 
3095 30 09/21,/84 20"5 605 35 ell 98 
3096 30 09/211/811 2100 606 35 elf 71 
3097 30 09/21,/81, 2100 606 35 ell 80 
3098 30 09/211/81, 2100 606 35 ell 92 
3099 30 09/211/811 2100 606 35 ell 105 
3100 30 09/2 /,/8/1 2100 606 35 Gil 111) 
3101 30 09/211/81, 2115 607 35 CII 61 
3102 30 09/2'1/8/, 2115 607 35 ell 68 
3103 30 09/211/8 /, 2115 607 35 ell 72 
31011 30 09/2'1/8 /1 2115 607 35 ell 72 
3105 30 09/21,/8/, 2115 607 35 CII 73 
3106 30 09/211/81, 2115 607 35 ell 71, 

3107 30 09/211/8 /1 2115 607 35 ell n 
3108 30 09/211/811 2115 607 35 ell 78 
3109 30 09/211/81, 2115 607 35 CII 79 
3110 30 09/211/81, 2115 607 35 ell 79 
3111 30 09/211/8

'
, 2115 601 35 ell 82 

3112 30 09/21,/8" 2115 607 35 Gil 82 
3113 30 09/2'1/8', 2115 607 35 Gil 83 
311/, 30 09/2/,/8" 2115 607/ 35 ell 8'1 
3115 30 09/2'1/8'1 2115 607 35 CII 8" 
3116 30 09/21,/8" 2115 607 35 CII 8" 
3117 30 09/21,/81, 2115 601 35 CII 811 
3118 30 09/211/8', 2115 607 35 ell 85 
3119 30 09/21,/8'1 2115 607 35 Gil 88 
3120 30 09/2 /,/8" 2115 607 35 Gil 88 
3121 30 09/2'1/8', 2115 607 35 CII 89 
3122 30 09/21,/8/1 2115 607 35 Gil 89 
3123 30 09/211/811 2115 607 35 ell 90 
3124 30 09/2'1/8 1, 2115 607 35 CII 93 
3125 30 09/21,/84 . 2115 607 35 CH 95 
3126 30 09/21,/811 2115 607 35 CII 96 
3127 30 09/21,/81, 2115 607 35 ell 96 



AUGUSI - SEPTEMBER 1981, GEAR COMPARISON SillilY (IASK._CO 01) 60 
SIRIPfO BASS (TAXON=30) LENClil OAIA 

fOR 3 ~IETfH BEAM THAWL (GEAH-"'HIJ, 
USE CODE 1 SAMPLES. 

OBS TAXON DAlE liME SAMPLE RIV_MllE REGION UNCIIt 

3128 30 09/211/81, 2115 60i 35 ell 91 
3129 30 09/211/8', 2115 607 35 Gil 98 
3130 30 09/21,/84 2115 607 35 CII 99 
3131 30 09/2,,/81, 2115 607 35 Ctl 103 
3132 30 09/21,/81, 2115 607 35 CfI 115 
3133 30 09/211/8', 2138 608 35 Cit 71, 

3134 30 09/211/811 2138 608 35 ell n 
3135 30 09/21,/8" 2138 606 35 Cit 77 
3136 30 09/211/811 2138 608 35 CII 79 
3137 30 09/211/81, 2138 608 35 CII 79 
3138 30 09/21,/811 2138 608 35 C/I 86 
3139 30 09/24/811 2138 608 35 Cit 86 
31 110 30 09/211/811 2138 608 35 CII 88 
31111 30 09/211/811 2138 608 35 Cit 90 
311,2 30 09/211/811 2138 608 35 Cit 91 
311,3 30 09/211/81, 2138 608 35 Cit 91, 
314

'
1 30 09/21,/811 2138 608 35 CIl 98 

31115 30 09/211/811 2153 609 35 Cil 72 
31116 30 09/24/811 2153 609 35 G/I 73 
31117 30 09/21,/811 2153 609 35 CII 71, 
311,8 30 09/211/811 2153 609 35 Cit 71, 
31119 30 09/211/811 2153 609 35 CII 75 
3150 30 09/211/811 2153 609 35 Cit 75 
3151 30 09/211/811 2153 609 35 CII 76 
3152 30 09/211/811 2153 609 35 Cit 78 
3153 30 09/211/811 2153 609 35 Cit 78 
315 /, 30 09/21,/8/1 2153 609 35 CII 78 
3155 30 09/21,/811 2153 609 35 Gil 79 
3156 30 09/21,/81, 2153 609 35 CIl 79 
3157 30 09/21,/81, 2153 609 35 Gil 80 
3158 30 09/21,/811 2153 609 35 CII 83 
3159 30 09/21,/81, 2153 609 35 CII 811 
3160 30 09/211/811 2153 609 35 Gil 811 
3161 30 09/21,/81, 2153 609 35 CH 86 
3162 30 09/21,/81, 2153 609 35 Cit 87 
3163 30 09/21,/811 2153 609 35 G/I 87 
3164 30 09/21,/8/, 2153 609 35 CII 88 
3165 30 09/21,/8/, 2153 609 35 Cit 88 
3166 30 09/21,/6/j 2153 609 35 CII 89 
3167 30 09/211/6/1 2153 609 35 CII 89 
3168 30 09/211/8/1 2153 609 35 CII 91 
3169 30 09/2/,/8/1 2153 609 35 CII 92 
3170 30 09/211/8 /, 2153 609 35 GIt 93 
31 71 30 09/21,/611 2153 609 35 Cit 93 
3172 30 09/2 /,/8 /1 2153 609 35 CII 911 
3173 30 09/211/8/1 2153 609 35 Cit 95 
317

'
1 30 09/211/8/, 2153 609 35 CII 95 

3175 30 09/211/811 2153 609 35 Cit 98 
3176 30 09/21,/81, 2153 609 35 Cit 105 
3177 30 09/211/811 2153 609 35 Cit III, 
3178 30 09/211/81, 2153 609 35 Cit 115 
3179 30 09/211/811 2211, 610 35 Cit 63 
3180 30 09/211/8/, 22111 610 35 Cit 611 



AUGUSr - SEPIENIlEH 1911l, GEAI( eONPAHISON SflWY (IASK __ C[) (1) 61 
SIRIPED BASS (TAXON=30) LENGTII DATA 

fOR 3 METER BEAM TRAWl (cEAR=18), 
USE CODE 1 SAMPLES. 

OBS TAXON DATE liNE SAMPLE rUV __ '11I.E HfGION I.ENGTII 

3181 30 09/21,/81, 221 1, 610 35 CII 68 
3182 30 09/21,/84 2214 610 35 CII 68 
3183 30 09/211/81, 2211, 610 35 CIl 69 
3181, 30 09/21,/84 221 1, 610 35 Cit 72 
3185 30 09/21'/81, 2211, 610 35 CII 71, 
3186 30 09/21,/81, 2211, 610 35 CIl 75 
3187 30 09/21,/81, 2211, 610 35 Cit 75 
3188 30 09/21,/81, 2211, 610 35 Cit 76 
3189 30 09/21,/84 2214 610 35 Cit 76 
3190 30 09/211/811 22111 610 35 ell 78 
3191 30 09/21'/81, 221 1, 610 35 CII 78 
3192 30 09/21,/84 2214 610 35 CII 78 
3193 30 09/21,/84 22111 610 35 CII 79 
3191, 30 09/21,/81, 2214 610 35 CII 79 
3195 30 09/21,/84 22111 610 35 CII 79 
3196 30 09/211/811 22111 610 35 CII 80 
3197 30 09/24/84 22111 610 35 Cit 84 
3198 30 09/211/81, 2211, 610 35 CII 81, 
3199 30 09/21,/811 22111 610 35 CII 811 
3200 30 09/211/81, 221 1, 610 35 CIl 85 
3201 30 09/2

'
1/8

'
1 22111 610 35 Cit 85 

3202 30 09/211/84 22111 610 35 CII 86 
3203 30 09/211/81, 22111 610 35 CIl 86 
3204 30 09/24/81, 2214 610 35 CII 86 
3205 30 09/21,/81, 221 1, 610 35 CIl 86 
3206 30 09/21,/81, 2214 610 35 Cit 87 
3207 30 09/21,/81, 2211, 610 35 CII 87 
3208 30 09/24/84 2214 610 35 CII 88 
3209 30 09/2,,/81, 2211, 610 35 Cit 88 
3210 30 09/24/8

" 
22111 610 35 CH 88 

3211 30 09/21,/81, 22 II, 610 35 CII 88 
3212 30 09/21'/811 2211, 610 35 CII 88 
3213 30 09/21'/81, 2214 610 35 CII 89 
3211, 30 09/21,/81, 2211, 610 35 CII 90 
3215 30 09/21'/84 221 1, 610 35 Cit 92 
3216 30 09/21,/811 2211, 610 35 CII 93 
3217 30 09/211/81, 22 III 610 35 Cit 911 
3218 30 09/211/811 221 1, 610 35 CII 96 
3219 30 09/21'/81, 221 1, 610 35 CII 97 
3220 30 09/211/811 22111 610 35 CII 97 
3221 30 09/24/811 221 1, 610 35 CII 98 
3222 30 09/211/81, 2211, 610 35 CII 101 
3223 30 09/211/811 22111 610 35 CII 107 
3221, 30 09/211/84 22111 610 35 Cit 108 
3225 30 09/211/811 2211, 610 35 Cit 113 
3226 30 09/211/81, 2235 611 35 ell 10 
3227 30 09/21,/811 2235 611 35 Cit 72 
3228 30 09/211/811 2235 611 35 CII 73 
3229 30 09/2

'
1/81, 2235 611 35 Cit 73 

3230 30 09/21'/81, 2235 611 35 CII 13 
3231 30 09/211/81, 2235 611 35 Cit 711 
3232 30 09/21'/81, 2235 611 35 CII 75 
3233 30 09/211/811 2235 611 35 Cit 77 



AUGUST - SfPTft1BER 1981, GfAR COMPARISON sruOY (TASK_CD 01) 62 
SrRlpEO BASS (TAXON<HJ) LENGIII DAIA 

fOR 3 METER BEAM TRAWL. (GEAR=18), 
USE CODE 1 SAMPLES. 

OI3S lAXON DAlE liME SAMPI.E RIV .. MII f REGION L[NG Tit 

3231, 30 09/21'/811 2235 611 35 Cit 78 
3235 30 09/21,/81, 2235 611 35 CII 78 
3236 30 09/21,/81, 2235 611 35 CII 79 
3237 30 09/211/84 2235 611 35 CII 80 
3238 30 09/21,/81, 2235 611 35 Cli 80 
3239 30 09/24/81, 2235 611 35 Ctt 81 
321,0 30 09/21'/81, 2235 611 35 ell 81, 
321,1 30 09/21,/81, 2235 611 35 Cli 81, 
3242 30 09/24/84 2235 611 35 ell 85 
321,3 30 09/21,/81, 2235 611 35 CII 85 
321", 30 09/21,/84 2235 611 35 ell 85 
321,5 30 09/21,/81, 2235 611 35 Gil 85 
321,6 30 09/24/84 2235 611 35 Gil 86 
32'17 30 09/21'/8" 2235 611 35 CII 87 
32,,8 30 09/21'/81, 2235 611 35 Gil 88 
321,9 30 09/21'/81, 2235 611 35 ell 88 
3250 30 09/2,,/81, 2235 611 35 Gil 89 
3251 30 09/21,/81, 2235 611 35 Gil 90 
3252 30 09/21'/81, 2235 611 35 ell 90 
3253 30 09/211/81, 2235 611 35 Gil 93 
3254 30 09/21,/811 2235 611 35 ell 91, 
3255 30 09/211/84 2235 611 35 CII 91, 

3256 30 09/21,/81, 2235 611 35 ell 98 
3257 30 09/24/81, 2235 611 35 ell 98 
3258 30 09/211/81, 2235 611 35 Gil 105 
3259 30 09/24/81, 2235 611 35 CII 112 
3260 30 09/24/81, 2235 611 35 Gil 113 
3261 30 09/21,/81, 2309 612 35 CII 67 
3262 30 09/24/8

" 
2309 612 35 CII 69 

3263 30 09/2"/81, 2309 612 35 Gil 69 
3261, 30 09/21'/81, 2309 612 35 Gil 71 
3265 30 09/21'/81, 2309 612 35 CII 72 
3266 30 09/24/811 2309 612 35 Gil 74 
3267 30 09/21,/81, 2309 612 35 CII 75 
3268 30 09/2"/8" 2309 612 35 Gil 75 
3269 30 09/21,/81, 2309 612 35 GIt 76 
3270 30 09/21'/81, 2309 612 35 Gil 16 
3271 30 09/21,/81, 2309 612 35 Gil 17 
3272 30 09/21'/84 2309 612 35 Cli 18 
3273 30 09/21,/81, 2309 612 35 CII 78 
3274 30 09/24/81, 2309 612 35 Cit 78 
3275 30 09/21,/81, 2309 612 35 CII 79 
3276 30 09/21,/81, 2309 612 35 Cit 79 
3277 30 09/21,/81, 2309 612 35 Gil 80 
3278 30 09/21'/81, 2309 612 35 CII 80 
3279 30 09/21,/81, 2309 612 35 Cil 81 
3280 30 09/21,/81, 2309 612 35 Gil 81 
3281 30 09/21'/81, 2309 612 35 Gil 82 
3282 30 09/21,/81, 2309 612 35 Cit 83 
3283 30 09/211/81, 2309 612 35 ell 83 
3281, 30 09/211/811 2309 612 35 Cit 83 
3285 30 09/21,/81, 2309 612 35 Cit 81, 
3286 30 09/211/81, 2309 612 35 Cit 81, 



AUGUST - SEPTEMBER 198~ GEAR COMPARISON SrUDY (TASK_CD 01) 63 
SIR I PEl) BASS (l AXON:: 30 I tfNG III IlA IA 

fOR 3 I1(HR OEAI1 TRA~·Il. (GEAn~ 18), 
USE CODE 1 SAI1PLES. 

OOS TAXON DATE T 1~IE SA'-1PLE RIV_I1II( REGION l.(NGTII 

3287 30 09/211/811 2309 612 35 CII 85 
3288 30 09/2~/811 2309 612 35 CII 85 
3289 30 09/211/84 2309 612 35 Gil 86 
3290 30 09/211/811 2309 612 35 CII 88 
3291 30 09/24/811 2309 612 35 CII 90 
3292 30 09/211/811 2309 612 35 CII 90 
3293 30 09/211/811 2309 612 35 CII 90 
32911 30 09/211/811 2309 612 35 ell 90 
3295 30 09/211/811 2309 612 35 ell 92 
3296 30 09/211/811 2309 612 35 ell 93 
3297 30 09/211/811 2309 612 35 ell 911 
3298 30 09/2~/84 2309 612 35 CII 95 
3299 30 09/211/811 2309 612 35 Gil 96 
3300 30 09/211/811 2309 612 35 Gil 97 
3301 30 09/211/811 2309 612 35 ell 98 
3302 30 09/211/811 2309 612 35 ell 98 
3303 30 09/211/811 2309 612 35 ell 98 
3304 30 09/211/84 2309 612 35 Gil 101 
3305 30 09/211/811 2309 612 35 ell 101 
3306 30 09/211/811 2309 612 35 ell 102 
3307 30 09/211/811 2309 612 35· Gil 1011 
3308 30 09/211/811 2309 612 35 ell 113 
3309 30 09/211/811 2309 612 35 ell 116 
3310 30 09/211/811 2328 613 35 ell 70 
3311 30 09/211/811 2328 613 35 ell 72 
3312 30 09/211/811 2328 613 35 ell 72 
3313 30 09/211/811 2328 613 35 CII . "]11 
3314 30 09/211/811 2328 613 35 ell 76 
3315 30 09/211/81, 2328 613 35 CII 80 
3316 30 09/211/811 2328 613 35 ell 81 
3317 30 09/211/811 2328 613 35 ell 81 
3318 30 09/211/811 2328 613 35 CII 82 
3319 30 09/211/811 2328 613 35 ell 82 
3320 30 09/211/811 2328 613 35 Gil 811 
3321 30 09/211/811 2328 613 35 Gil 811 
3322 30 ()9/211/811 2328 613 35 ell 86 
3323 30 09/211/811 2328 613 35 ell 86 
33211 30 09/211/811 2328 613 35 ell 88 
3325 30 09/211/811 2328 613 35 ell 89 
3326 30 09/211/811 2328 613 35 ell 90 
3327 30 09/211/811 2328 613 35 ell 90 
3328 30 09/211/811 2328 613 35 ell 90 
3329 30 09/211/811 2328 613 35 Gil 91 
3330 30 09/211/811 2328 613 35 ell 92 
3331 30 09/211/811 2328 613 35 CII 93 
3332 30 09/211/811 2328 613 35 CII 95 
3333 30 09/211/811 2328 613 35 ell 95 
3334 30 09/211/84 2328 613 35 CII 98 
3335 30 09/211/811 2328 613 35 CII 98 
3336 30 09/211/811 2328 613 35 ell 106 
3337 30 09/211/811 2328 613 35 ell 109 
3338 30 09/211/811 23115 61 11 35 ell 67 
3339 30 09/211/811 23115 6111 35 ell 70 



AUGUST - SEPTEllOEH 1984 GEAR COMPARISON STUDY (rASK_GD 01/ 64 
STRIPED BASS (TAXON==30/ LENGHI OAIA 

fOR 3 METER BEAM TRAWL (GEAR=IB/, 
USE CODE I SAMPLES. 

OBS TAXON DATE TIME SAI11'LE R I V_.t11 LE REGION LENGTlI 

33 110 30 09/211/811 23 115 614 35 Gil 73 
33111 30 09/211/811 23115 61 11 35 Gil 711 
33112 30 09/24/811 23 115 614 35 elf 75 
33113 30 09/21,/811 23115 6 II, 35 Gli 76 
33114 30 09/211/81, 23115 6111 35 CII 76 
33 ,,5 30 09/211/81, 231,5 61 11 35 CII 76 
33116 30 09/211/81, 23115 6111 35 Gil 77 
33117 30 09/21'/811 23115 61 11 35 CII 77 
33118 30 09/211/811 23115 61 11 35 Cli 79 
33 119 30 09/211/811 23 115 61 11 35 ell 80 
3350 30 09/211/811 23115 61 11 35 CII 80 
3351 30 09/211/811 23115 61 11 35 Gil 80 
3352 30 09/211/811 23115 61 11 35 CII 81 
3353 30 09/211/81, 231,5 6 )II 35 Gil 81 
3354 30 09/211/811 23 1,5 6111 35 ell 81 
3355 30 09/211/811 231,5 61 11 35 CII 82 
3356 30 09/2

'
1/8

'
1 23115 61 11 35 Gil 83 

3357 30 09/211/811 23115 611, 35 Clf 85 
3358 30 09/211/811 23115 6 )II 35 CII ·86 
3359 30 09/211/811 2345 6111 35 ell 86 
3360 30 09/211/811 23115 6111 35 CII 87 
3361 30 09/24/811 23115 61 11 35 CII 81 
3362 30 09/211/811 23115 61 11 35 eu 87 
3363 30 09/211/811 23115 6111 35 CII 88 
3364 30 09/211/811 23115 61 1, 35 elf 88 
3365 30 09/211/811 23115 614 35 Gil 91, 
3366 30 09/211/84 23115 614 35 Gil 97 
3367 30 09/211/81, 23115 61 11 35 Gil 97 
3368 30 09/211/811 23115 614 35 ell 98 
3369 30 09/211/81, 23115 614 35 Gil 99 
3370 30 09/211/811 23115 61 11 35 Gil 99 
3371 30 09/211/81, 23115 6 )II 35 Gil 99 
3372 30 09/211/811 23115 611, 35 Gil 99 
3373 30 09/211/81, 23115 614 35 CII 100 
33711 30 09/211/84 23 115 614 35 Gil 100 
3375 30 09/211/811 23115 61 11 35 Gil 101 
3316 30 09/24/84 23115 614 35 GIf 108 
3377 30 09/211/811 23115 6111 35 Gil 119 
3378 30 09/25/811 II 615 35 Gil 63 
3379 30 09/25/811 II 615 35 Gil 68 
3380 30 09/25/81, II 615 35 Gil 70 
3381 30 09/25/811 'I 615 35 Gil 10 
3382 30 09/25/81, II 615 35 ell 70 
3383 30 09/25/811 4 615 35 Gil 13 
33811 30 09/25/811 II 615 35 ell 73 
3385 30 09/25/811 4 615 35 ell 75 
3386 30 09/25/811 II 615 35 Gil 75 
3387 30 09/25/81, II 615 35 CII 76 
3388 30 09/25/811 4 615 35 ell 76 
3389 30 09/25/811 'I 615 35 Gil 76 
3390 30 09/25/811 II 615 35 ell 77 
3391 30 09/25/81, II 615 35 CII n 
3392 30 09/25/811 II 615 35 Gil 77 



AUGUST - SEPTfI4BER 19811 GEAR COMPAHISON STUDY (TASK __ CD 01) 65 
SHU PED BASS (T AXON'" 30 ) L£NGTII DAiA 

fOR 3 METER BEAM TRAWl (GEAH=18). 
USE CODE I SAMPLES. 

OI3S TAXON DATE T 111E SAI1PLE RIV_rllIE REGION UNGnl 

3393 30 09/25/811 II 615 35 CII 79 
3394 30 09/25/811 II 615 35 CII 79 
3395 30 09/25/811 II 615 35 CII 80 
3396 30 09/25/811 II 615 35 CII 81 
3397 30 09/25/811 II 615 35 CII 83 
3398 30 09/25/811 II 615 35 CII 83 
3399 30 09/25/811 II 615 35 CII 811 
31100 30 09/25/811 II 615 35 CII 811 
31101 30 09/25/811 II 615 35 Cif 85 
31102 30 09/25/811 II 615 35 CII 85 
31103 30 09/25/811 II 615 35 CII 85 
31104 30 09/25/811 II 615 35 Gil 85 
31105 30 09/25/811 II 615 35 CII 87 
31106 30 09/25/811 II 615 35 CII 87 
31107 30 09/25/84 4 615 35 Cif 88 
31108 30 09/25/811 II 615 35 CII 89 
31109 30 09/25/811 II 615 35 CII 92 
31110 30 09/25/811 II 615 35 CII 93 
3411 30 09/25/811 II 615 35 eli 95 
31112 30 09/25/811 II 615 35 CIf 95 
31113 30 09/25/811 4 615 35 CII 98 
341 11 30 09/25/811 II 615 35 CII 101 
31115 30 09/25/811 II 615 35 ell 102 
31116 30 09/25/811 'I 615 35 CII 103 
31117 30 09/25/811 II 615 35 CII 121 
31118 30 09/25/811 29 616 35 CII 66 
3'119 30 09/25/811 29 616 35 CII 71 
3/120 30 09/25/811 29 616 35 CII 72 
31121 30 09/25/811 29 616 35 CII 72 
3422 30 09/25/811 29 616 35 CII 72 
3'123 30 09/25/811 29 616 35 CII 73 
311211 30 09/25/811 29 616 35 CII 76 
31125 30 09/25/811 29 616 35 CII n 
3'126 30 09/25/811 29 616 35 CII 77 
3427 30 09/25/811 29 616 35 CII n 
31128 30 09/25/84 29 616 35 CII 77 
3429 30 09/25/811 29 616 35 CII 78 
3'130 30 09/25/811 29 616 35 CII 78 
31131 30 09/25/811 29 616 35 CII 78 
3'132 30 09/25/811 29 616 35 Cli 79 
31133 30 09/25/811 29 616 35 Cli 79 
3/1311 30 09/25/811 29 616 35 CII 79 
31135 30 09/25/811 29 616 35 CII 80 
31136 30 09/25/811 29 616 35 ell 80 
31137 30 09/25/811 29 616 35 ell 81 
3/138 30 09/25/84 29 616 35 CII 81 
3/139 30 09/25/811 29 616 35 CII 83 
311110 30 09/25/811 29 616 35 CII 83 
311111 30 09/25/811 29 616 35 CII 83 
311112 30 09/25/811 29 616 35 ell 83 
311113 30 09/25/811 29 616 35 CII 811 
3111111 30 09/25/811 29 616 35 ell 811 
31145 30 09/25/811 29 616 35 CII 85 



AUGUST - SEPfEMBER 1984 GEAR COMPARISON SrUDY (TASK_CD 01) 66 
STRIPEO BASS (TAXON=30) IENGrtl DAIA 

fOR 3 NET fR BEAf1 I HAHt (G[AH~ 1 8 l. 
USE CODE \ SAMP\.ES. 

OBS TAXON DAH TINE SAt-IPL£ HIV_NILE REGION L FNGIII 

34 /16 30 09/25/811 29 616 35 CH 85 
3

'
1
'
17 30 09/25/811 29 616 35 CII 85 

34118 30 09/25/811 29 616 35 CII 86 
31149 30 09/25/811 29 616 35 Gil 86 
31150 30 09/25/811 29 616 35 CII 86 
31151 30 09/25/811 29 616 35 CII 86 
31152 30 09/25/811 29 616 35 CII 87 
31153 30 09/25/811 29 616 35 CII 90 
31154 30 09/25/811 29 616 35 CII 90 
31155 30 09/25/81, 29 616 35 CII 92 
3/156 30 09/25/8 /1 29 616 35 CII 92 
31157 30 09/25/811 29 616 35 cn 911 
3/158 30 09/25/811 29 616 35 CII 95 
3459 30 09/25/84 29 616 35 eli 97 
31160 30 09/25/811 29 616 35 CII 98 
31161 30 09/25/811 117 617 35 elt 70 
3462 30 09/25/81, 117 617 35 CII n 
31163 30 09/25/811 117 611 35 ell 72 
311611 30 09/25/811 117 617 35 CII 73 
31165 30 09/25/811 117 611 35 ell 73 
31166 30 09/25/84 117 617 35 ell 711 
31167 30 09/25/84 117 617 35 ell 75 
31168 30 09/25/811 117 617 35 ell 75 
3469 30 09/25/811 117 611 35 Gil 75 
31170 30 09/25/811 1/7 617 35 ell 76 
3/171 30 09/25/811 47 617 35 Gil 76 
3/172 30 09/25/811 117 617 35 ell 77 
3473 30 09/25/811 117 617 35 Gil 78 
311711 30 09/25/811 117 617 35 ell 79 
31175 30 09/25/811 117 611 35 ell 79 
3476 30 09/25/811 LI7 617 35 Gil 80 
31177 30 09/25/811 ,,7 617 35 CII 81 
3478 30 09/25/811 47 617 35 CII 81 
3/179 30 09/25/811 II{ 617 35 ell 81 
3480 30 09/25/81, 117 617 35 ell 82 
31181 30 09/25/811 1,7 617 35 ell 82 
3/182 30 09/25/811 III 617 35 CII 82 
31183 30 09/25/811 117 617 35 ell 83 
3/184 30 09/25/81, ,,1 617 35 ell 83 
31185 30 09/25/84 117 617 35 ell 83 
31186 30 09/25/811 117 617 35 CII 83 
31187 30 09/25/811 III 617 35 CIt 811 
31188 30 09/25/811 III 617 35 ell 86 
31,89 30 09/25/811 117 617 35 Gil 86 
3/190 30 09/25/811 117 611 35 ell 88 
3/191 30 09/25/811 47 617 35 ell 89 
31192 30 09/25/81, 1,7 617 35 Gil 93 
3/193 30 09/25/811 1,7 617 35 CII 97 
31,94 30 09/25/811 ,,7 617 35 CII 112 
31195 30 09/25/811 117 617 35 ell 1 III 
31196 30 09/25/811 '17 617 35 Gil 1111 
31197 30 09/25/811 11,3 620 35 CII 68 
3498 30 09/25/84 1113 620 35 ell 10 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 67 
S r R I PED BASS (TAXON'" 30) I[NG 111 DAiA 

FOR 3 METER BEAM TRAWL (G[AR~181. 
USf CODE 1 SAMPLES. 

OBS TAXON DATE TIM£ SAMl'l E [UV_MILE HfGION LENGTII 

3499 30 09/25/811 )113 62{) 35 CII 73 
3500 30 09/25/811 1113 620 35 CII 71, 
3501 30 09/25/811 11,3 620 35 Gil 75 
3502 30 09/25/811 1',3 620 35 CII 75 
3503 30 09/25/84 1113 620 35 CII 75 
350'1 30 09/25/811 11,3 620 35 CII 77 
3505 30 09/25/811 1113 620 35 CII 77 
3506 30 09/25/8'1 143 620 35 CII 79 
3507 30 09/25/8

'
1 1113 620 35 CII 80 

3508 30 09/25/811 )'13 620 35 CII 82 
3509 30 09/25/8

'
, 11,3 620 35 CII 82 

3510 30 09/25/84 143 620 35 Gil 83 
3511 30 09/25/811 11,3 620 35 CII 83 
3512 30 09/25/8'1 1113 620 35 CII 83 
3513 30 09/25/811 1/,3 620 35 Gil 8 /1 
3514 30 09/25/8'1 11,3 620 35 Gil 86 
3515 30 09/25/8', JI,3 620 35 CII 87 
3516 30 09/25/81, 1,,3 620 35 CII 87 
3517 30 09/25/81, 11,3 620 35 CII 90 
3518 30 09/25/81, 11,3 620 35 CH 92 
3519 30 09/25/81, 11,3 620 35 CII 98 
3520 30 09/25/811 20/, 621 35 CII 70 
3521 30 09/25/8/1 2011 621 35 Cit 70 
3522 30 09/25/811 20'1 621 35 CII n 
3523 30 09/25/8/1 201, 621 35 GH 72 
352/, 30 09/25/811 20" 621 35 CII 75 
3525 30 09/25/8/, 20" 621 35 ell 76 
3526 30 09/25/84 201, 621 35 CII 76 
3527 30 09/25/811 2011 621 35 Gil 77 
3528 30 09/25/811 20/1 621 35 ell 77 
3529 30 09/25/8'1 201, 621 35 Gil 78 
3530 30 09/25/8/1 20" 621 35 CII 79 
3531 30 09/25/811 20" 621 35 CII 81 
3532 30 09/25/8', 201, 621 35 Gil 82 
3533 30 09/25/81, 201, 621 35 CII 82 
3531, 30 09/25/8', 204 621 35 CII 82 
3535 30 09/25/81, 20" 621 35 CII 82 
3536 30 09/25/8', 2011 621 35 Gil 83 
3537 30 09/25/81, 20" 621 35 CII 811 
3538 30 09/25/84 201, 621 35 CII 85 
3539 30 09/25/81, 20" 621 35 ell 85 
35110 30 09/25/811 2011 621 35 ell 85 
35

'
11 30 09/25/811 2011 621 35 Gil 86 

35112 30 09/25/84 2011 621 35 Gil 87 
35113 30 09/25/811 20'1 621 35 Gil 87 
35

"
'1 30 09/25/84 2011 621 35 Gil 87 

3545 30 09/25/811 20" 621 35 CII 88 
35116 30 09/25/8', 2011 621 35 CII 88 
35

'
,7 30 09/25/811 2011 621 35 Cit 88 

35'18 30 09/25/8
'
, 20'1 621 35 ell 90 

35,,9 30 09/25/811 2011 621 35 CII 90 
3550 30 09/25/811 2014 62) 35 CII 91 
3551 30 09/25/84 201, 621 35 CII 93 



AUGUST - SEPTHIBfR 19811 GrAil COMPARISON SfUDY (IASI< __ CD 01) 68 
SIRII'ED BASS (lAXON"30) IfNGl1I DAfA 

101( 3 METER BEAM THA\-IL (GrAR'" 18), 
USE CODE 1 SAMP1_lS. 

OfiS TAXON DATE TIHE SAr1PLE R I V_-"III.E HEGrON LENGTII 

3552 30 09/25/811 2011 621 35 CII 93 
3553 30 09/25/811 2011 621 35 ell 911 
35511 30 09/25/811 2011 621 35 Gil 96 
3555 30 09/25/811 2011 621 35 CII 101 
3556 30 09/25/811 256 623 35 ell 66 
3557 30 09/25/8

'
1 256 623 35 ell 68 

3558 30 09/25/811 256 623 35 CII 69 
3559 30 09/25/811 256 623 35 ell 72 
3560 30 09/25/811 256 623 35 CII 72 
3561 30 09/25/811 256 623 35 ell 11, 
3562 30 09/25/8

'
1 256 623 35 CII 71, 

3563 30 09/25/81, 256 623 35 ell 75 
3564 30 09/25/84 256 623 35 ell 76 
3565 30 09/25/81, 256 623 35 elt 77 
3566 30 09/25/81, 256 623 35 ell 78 
3567 30 09/25/811 256 623 35 ell 82 
3568 30 09/25/811 256 623 35 Cit 83 
3569 30 09/25/81, 256 623 35 ell 811 
3570 30 09/25/84 256 623 35 CII 86 
3571 30 09/25/8

'
1 256 623 35 Cit 86 

3572 30 09/25/81, 256 623 35 Cit 93 
3573 30 09/25/811 256 623 35 Cit 91, 

3574 30 09/25/81, 256 623 35 ell 91 
3575 30 09/25/811 256 623 35 ell 100 
3576 30 09/25/8

'
1 256 623 35 ell 101 

3577 30 09/25/81, 256 623 35 ell 105 
3578 30 09/25/811 336 625 36 elt 69 
3579 30 09/25/81, 336 625 36 Cit 76 
3580 30 09/25/811 336 625 36 ell n 
3581 30 09/25/811 336 625 36 GIt 78 
3582 30 09/25/8

" 
336 625 36 ell 80 

3583 30 09/25/81, 336 625 36 ell 81 
3584 30 09/25/81, 336 625 36 ell 82 
3585 30 09/25/8

" 
336 625 36 Gil 83 

3586 30 09/25/81, 336 625 36 Cit 83 
3587 30 09/25/81, 336 625 36 ell 81, 
3588 30 09/25/81, 336 625 36 CII 84 
3589 30 09/25/811 336 625 36 Cit 811 
3590 30 09/25/81, 336 625 36 Cit 87 
3591 30 09/25/81, 336 625 36 CII 90 
3592 30 09/25/811 336 625 36 Gil 91, 
3593 30 09/25/811 336 625 36 Gil 95 
3591, 30 09/25/81, 336 625 36 Gil 95 
3595 30 09/25/811 1920 626 38 CII 61 
3596 30 09/25/81, 1920 626 38 ell 65 
3597 30 09/25/8

" 
1920 626 38 GIt 79 

3598 30 09/25/811 1920 626 38 ell 80 
3599 30 09/25/81, 1920 626 38 CII 82 
3600 30 09/25/811 1920 626 38 CII 83 
3601 30 09/25/81, 1920 626 38 CII 86 
3602 30 09/25/81, 1920 626 38 ell 89 
3603 30 09/25/811 1920 626 38 Gil 91 
36()1, 30 09/25/811 1920 626 38 ell 92 



AUGUST - SEPTEMBER 19811 GEAR COMPARISON STUDY (TASK __ Cn 01) 69 
SlRIPED BASS (TAXON=30) LENGIII DAIA 

FOR 3 N£TER BEAI1 lRAHL (G[AH~ 18), 
USE CODE 1 SANPLES. 

OBS TAXON DATE T 111£ SMlPl E RIV_NILE REGION tENGTII 

3605 30 09/25/811 1920 626 38 Cil 99 
3606 30 09/25/811 1937 627 37 Gil 73 
3607 30 09/25/811 1937 627 37 CII 76 
3608 30 09/25/811 1937 627 37 Gil 80 
3609 30 09/25/811 1937 627 37 Gil 81 
3610 30 09/25/811 1937 621 37 Gil 101 
3611 30 09/25/811 1937 627 31 Gil 103 
3612 30 09/25/811 1937 627 31 CII 107 
3613 30 09/25/811 1952 628 37 ell 62 
36111 30 09/25/811 1952 628 37 CII 73 
3615 30 09/25/811 1952 628 37 ell 711 
3616 30 09/25/811 1952 628 37 CII 75 
3617 30 09/25/81j 1952 628 37 CII 76 
3618 30 09/25/811 1952 628 37 ell 17 
3619 30 09/25/84 1952 628 37 CII 79 
3620 30 09/25/811 1952 628 37 Gil 82 
3621 30 09/25/811 1952 628 37 CII 82 
3622 30 09/25/811 1952 628 37 ell 83 
3623 30 09/25/811 1952 628 37 ell 85 
3624 30 09/25/811 1952 628 37 ell 87 
3625 30 09/25/811 1952 628 37 CII 88 
3626 30 09/25/811 1952 628 37 CII 88 
3627 30 09/25/811 1952 628 37 Cit 89 
3628 30 09/25/811 1952 628 37 Gil 89 
3629 30 09/25/811 1952 628 37 Gil 91 
3630 30 09/25/811 1952 628 37 Gil 92 
3631 30 09/25/811 1952 628 37 Gil 911 
3632 30 09/25/811 1952 628 37 GIt 95 
3633 30 09/25/81, 1952 628 37 CII 96 
36311 30 09/25/811 2007 629 36 ell 69 
3635 30 09/25/811 2007 629 36 CII 71 
3636 30 09/25/811 2007 629 36 CII 71 
3637 30 09/25/811 2007 629 36 ell 78 
3638 30 09/25/811 2007 629 36 CII 79 
3639 30 09/25/811 2007 629 36 CII 81 
36110 30 09/25/81, 2007 629 36 Gil 82 
36111 30 09/25/811 2007 629 36 ell 83 
36112 30 09/25/811 2001 629 36 CII 87 
36113 30 09/25/811 2007 629 36 ell 89 
36114 30 09/25/811 2007 629 36 CII 91 
36115 30 09/25/811 2007 629 36 ell 92 
36116 30 09/25/811 2001 629 36 Gil 93 
36117 30 09/25/811 2007 629 36 CII 93 
36118 30 09/25/811 2007 629 36 CII 911 
36119 30 09/25/811 2007 629 36 CII 95 
3650 30 09/25/811 2007 629 36 CII 96 
3651 30 09/25/811 2007 629 36 CII 98 
3652 30 09/25/811 2007 629 36 CII 102 
3653 30 09/25/811 2007 629 36 CII 103 
36511 30 09/25/8 11 2023 630 36 Gil 65 
3655 30 09/25/811 2023 630 36 CII 711 
3656 30 09/25/811 2023 630 36 CII 76 
3657 30 09/25/811 2023 630 36 CII 76 



AUGUST - SEPTEMBER 1981, GEAH COMPAH I SON STUDY (TASK __ GO 01) 70 
S I H I PEl) BASS (TAX(>N'" 30) LENG III OA I A 

fOH 3 I1ETEfl BEAM TRAHl (GEAH'-'18), 
USE CODf I SAMPLES. 

OBS lAXON DATE TIME SAI-1P1.f H IV_MII.f HEGION LENGTtI 

3658 30 09/25/81, 2023 630 36 Gli 77 
3659 30 09/25/81, 2023 630 36 CII 78 
3660 30 09/25/81, 2023 630 36 ell 79 
3661 30 09/25/81, 2023 630 36 ell 80 
3662 30 09/25/81, 2023 630 36 ell 81 
3663 30 09/25/811 2023 630 36 CII 82 
3664 30 09/25/8

" 
2023 630 36 ell 83 

3665 30 09/25/811 2023 630 36 Gil 83 
3666 30 09/25/81, 2023 630 36 ell 81, 
3661 30 09/25/81, 2023 630 36 Gil 86 
3668 30 09/25/81, 2023 630 36 Gil 86 
3669 30 09/25/81, 2023 630 36 ell 86 
3610 30 09/25/84 2023 630 36 CH 81 
3611 30 09/25/81, 2023 630 36 CII 81 
3672 30 09/25/81, 2023 630 36 Gil 88 
3613 30 09/25/81, 2023 630 36 CII 92 
36711 30 09/25/81, 2023 630 36 CII 91, 
3675 30 09/25/81, 2023 630 36 ell 91, 
3676 30 09/25/81, 2023 630 36 Gil 91 
3671 30 09/25/811 2023 630 36 Gil 112 
3678 30 09/25/81, 201'1 631 36 ell 71, 
3679 30 09/25/811 20111 631 36 CII 77 
3680 30 09/25/81, 201,1 631 36 CII 79 
3681 30 09/25/81, 2041 631 36 ell 80 
3682 30 Q9/25/84 20111 631 36 CII 81 
3683 30 09/25/81, 201,1 631 36 Cit 82 
3681, 30 09/25/84 201,1 631 36 Gil 86 
3685 30 09/25/81, 20111 631 36 Cli 87 
3686 30 09/25/81, 20111 631 36 ell 88 
3687 30 09/25/81, 201,1 631 36 Cit 88 
3688 30 09/25/81, 2()1,1 631 36 CII 88 
3689 30 09/25/811 201,1 631 36 Gil 89 
3690 30 09/25/81, 2(JI,1 631 36 ell 90 
3691 30 09/25/81, 201,1 631 36 Cil 91 
3692 30 09/25/81, 201'1 631 36 CII 92 
3693 30 09/25/81, 201,1 631 36 Gil 92 
3691, 30 09/25/8

" 
201,1 631 36 Gil 93 

3695 30 09/25/81J 20111 631 36 Gil 95 
3696 30 09/25/811 20111 631 36 ell 96 
3691 30 09/25/81, 201'1 631 36 eli 98 
3698 30 09/25/81, 201,1 631 36 Gil 100 
3699 30 09/25/81, 2125 632 35 CII 19 
3700 30 09/25/81, 2125 632 35 Gil 81, 
3701 30 09/25/81, 2125 632 35 Gil 86 
3702 30 09/25/811 2125 632 35 Gil 88 
3703 30 09/25/811 2125 632 35 CIl 93 
37011 30 09/25/81, 2125 632 35 Gil 98 
3705 30 09/25/811 2157 6311 35 CII 71 
3706 30 09/25/81, 2157 63 1, 35 ell 75 
3707 30 09/25/81, 2157 631, 35 Gil 81 
3108 30 09/25/84 2157 631, 35 CII 81 
3709 30 09/25/81, 2157 631, 35 CII 83 
3710 30 09/25/81, 2157 631, 35 Gil 81, 



AUGUST - S[P1EMBER 1984 GEAR COMPARISON SrUDY (TASK_CD 01) 71 
SIRIPED BASS (TAXON=30) LfNGrll OA1A 

fOR 3 HElER BEAH TRAWL (GfAH"'18), 
USE CODE 1 SAMPLES. 

OBS TAXON DATE T II1E SAHI'LE RIV_MILE REGION LENGTII 

3711 30 09/25/81, 2157 631, 35 CII 86 
3112 30 09/25/81, 2151 6311 35 Gil 88 
3113 30 09/25/811 2157 6311 35 CII 91 
371 11 30 09/25/811 2157 6311 35 Gil 92 
3715 30 09/25/811 2157 631, 35 Gil 911 
3116 30 09/25/81, 2157 631, 35 CII 99 
3717 30 09/25/81, 2157 631, 35 Gil 99 
3118 30 09/25/81, 2222 635 35 CII 68 
3719 30 09/25/811 2222 635 35 ell 72 
3120 30 09/25/81, 2222 635 35 CII 76 
3721 30 09/25/8

'
1 2222 635 35 CII 81 

3722 30 09/25/84 2222 635 35 Gil 81 
3723 30 09/25/811 2222 635 35 CII 86 
3724 30 09/25/811 2222 635 35 Gil 90 
3725 30 09/25/811 2222 635 35 CII 1011 
3726 30 09/25/811 2222 635 35 CII 115 
3727 30 09/25/811 2237 636 35 Gil 90 
3728 30 09/25/811 2251 637 35 Gil 86 
3729 30 09/25/8

" 
2306 638 36 CII 85 

3730 30 09/25/811 2325 639 36 CII 711 
3131 30 09/25/811 2325 639 36 CII 76 
3732 30 09/25/84 2325 639 36 ell 77 
3733 30 09/25/84 2325 639 36 CII 17 
373/' 30 09/25/811 2325 639 36 CII 78 
3B5 30 09/25/811 2325 639 36 Gil 79 
3736 30 09/25/81, 2325 639 36 CII 81 
3B7 30 09/25/811 2325 639 36 CII 81 
3738 30 09/25/81, 2325 639 36 CII 81 
3739 30 09/25/81, 2325 639 36 Gil 82 
37110 30 09/25/811 2325 639 36 Gil 83 
37111 30 09/25/811 2325 639 36 CII 98 
31112 30 09/25/811 23 113 6110 37 CII 65 
37 113 30 09/25/81, 23'13 6110 37 CII 711 
37111, 30 09/25/8'1 231'3 6110 37 Cit -'S 
37115 30 09/25/81, 23113 6110 37 Gil 79 
37116 30 09/25/81, 23113 6'10 37 CII 80 
37117 30 09/25/811 23113 6/10 37 CII 82 
37118 30 09/25/811 23/13 6110 37 Gil 83 
37/19 30 09/25/811 23 113 6/10 31 Gil 85 
3750 30 09/25/8/1 23

'
13 6110 37 CII 85 

3751 30 09/25/81, 23 113 6110 37 Gil 85 
3752 30 09/25/811 23113 6/10 37 CII 86 
3753 30 09/25/81, 23113 6110 31 Cit 91 
315

'
1 30 09/25/811 23113 6'10 37 CII 91 

3755 30 09/25/81, 23'13 6/10 37 CII 93 
3756 30 09/25/811 23 113 6110 37 CII 911 
3757 30 09/25/811 23113 6110 37 CII 96 
3758 30 09/25/8'1 23

'
13 6/10 37 Gil 97 

3759 30 09/25/811 23/13 6110 37 CII 98 
3760 30 09/25/811 23113 6110 37 eli 103 
3761 30 09/25/811 23113 6110 37 Cit 1011 
3762 30 09/25/811 231'3 6'10 37 Cit 108 
3763 30 09/26/811 1 641 37 Cit 75 



ALJGLJS I - SE PTEMBfR 1981, GEAR CONI'AH' SON SIUDY (TASK .. CO 01) n 
SIRIPED BASS ITAXON"'30) UNGIII DAIA 

FOR 3 METER BEAM TRA~/I (GEAR'"' 18). 
USE CODE 1 SAMI'LES. 

oas TAXON DATE TINE SAMPI.E RIV.J111 E REGION LENGlil 

37611 30 09/26/811 1 6111 37 CII 90 
3765 30 09/26/81, 1 6111 37 CII 92 
3766 30 09/26/81, 1 6111 31 Gil 95 
3767 30 09/26/8

" 
16 61,2 37 ell 67 

3768 30 09/26/811 16 61,2 37 CII 75 
3769 30 09/26/81, 16 6112 37 ell 76 
3770 30 09/26/8'1 16 6112 37 ell 77 
3771 30 09/26/81, 16 61,2 37 ell 78 
3772 30 09/26/811 16 6112 37 ell 80 
3773 30 09/26/81, 16 61,2 37 ell 80 
3771, 30 09/26/8

'
1 16 61,2 37 ell 85 

3775 30 09/26/81, 16 61,2 37 Cil 88 
3776 30 09/26/811 16 6112 37 CII 88 
3777 30 09/26/811 16 61,2 37 ell 89 
3778 30 09/26/8

'
1 16 61,2 37 ell 89 

3779 30 09/26/811 16 61,2 37 Gil 89 
3780 30 09/26/811 16 61'2 37 Cil 90 
3781 30 09/26/81, 16 6112 37 Gil 91 
3782 30 09/26/811 16 6112 37 Gil 92 
3783 30 09/26/81, 16 61,2 37 Gil 91, 
3784 30 09/26/84 16 61,2 37 Gil 99 
3785 30 09/26/81, 16 6112 37 ell 100 
3786 30 09/26/811 16 6112 37 Gil 101 
3787 30 09/26/8

'
1 16 61,2 37 ell 102 

3788 30 09/26/81, 16 6112 37 Gil 1011 
3789 30 09/26/81, 16 61,2 37 Gil 106 
3790 30 09/26/811 16 61,2 37 Gil 106 
3791 30 09/26/81, 36 61,3 36 ell 66 
3792 30 09/26/81, 36 61,3 36 Gil 75 
3793 30 09/26/81, 36 6/13 36 CII 75 
3791, 30 09/26/81, 36 6113 36 ell 77 
3795 30 09/26/81, 36 61,3 36 ell 78 
3796 30 09/26/8

" 
36 6/13 36 Gil 79 

3797 30 09/26/81, 36 6113 36 ell 79 
3198 30 09/26/84 36 6/13 36 ell 80 
3799 30 09/26/811 36 61,3 36 ell 80 
3800 30 09/26/84 36 6113 36 Gil 82 
3801 30 09/26/811 36 6113 36 ell 82 
3802 30 09/26/811 36 6'13 36 ell 83 
3803 30 09/26/811 36 6113 36 ell 83 
38011 30 09/26/811 36 61,3 36 ell 811 
3805 30 09/26/811 36 6113 36 ell 8 l , 

38n6 30 09/26/811 36 6/13 36 ell 86 
3807 30 09/26/81, 36 61,3 36 ell 87 
3808 30 09/26/81, 36 6113 36 Gil 88 
3809 30 09/26/811 36 6113 36 ell 88 
3810 30 09/26/81, 36 6113 36 ell 89 
3811 30 09/26/81, 36 6/i3 36 ell 90 
3812 30 09/26/81, 36 6113 36 Gil 91 
3813 30 09/26/81, 36 61,3 36 G/I 91 
38111 30 09/26/81, 36 6'13 36 ell 93 
3815 30 09/26/81, 36 6113 36 ell 9 11 
3816 30 09/26/8

" 
36 6113 36 CII 96 



AUGUST - SE PTENBER 1981, GEAR COI1f'AH I SON S rUDY (T ASK __ CO 01) 73 
STRIPED BASS (TAXON~30) I.£NGIII DAIA 

FOR 3 l·tETER BE.AN TRAHL (GEAR=18), 
USE CODE 1 SAMPlES. 

OBS lAXON DATE T II·IE SAI·IPl.£ RIV __ MIIF RFGION [ENGTlt 

3817 30 09/26/81, 36 6,,3 36 CII 102 
3818 30 09/26/81, 36 61,3 36 Gil 113 
3819 30 09/26181, 51, 61,1, 36 CII 11 
3820 30 09/26/811 51, 61,1, 36 CII 76 
3821 30 09/26/81, 54 61,1, 36 CII 78 
3822 30 09/26/8

'
, 511 61,1, 36 ell 78 

3823 30 09/26/8
'
, 51, 61,1, 36 CII 81, 

3821, 30 09126/81, 51, 61,1, 36 CII 85 
3825 30 09/26/81, 511 61", 36 CII 87 
3826 30 09/26/81, 51, 61,1, 36 CII 90 
3827 30 09/26/8" 51, 61", 36 ell 911 
3828 30 09/26/811 511 61,1, 36 CII 107 
3829 30 09/26/81, 11,7 61,7 37 CII 72 
3830 30 09/26/81, 1117 6lI7 37 CII 76 
3831 30 09/26/811 lin 61,7 37 CII 76 
3832 30 09/26/81, 1/17 6 1,1 37 CII 19 
3833 30 09/26/811 JlI7 6lI7 37 ell 81 
38311 30 09/26/81, 1/,1 61,1 37 CII 81, 
3835 30 09/26/811 11,7 61,7 37 ell 85 
3836 30 09/26/81, 11,7 610 37 CII 89 
3837 30 09/26/811 11,7 6117 37 CII 90 
3838 30 09/26/8

" 
11,7 61,7 31 ell 93 

3839 30 09/26/811 JlI7 6117 37 CII 96 
38110 30 09/26/8

" 
11,7 61,7 37 CII 102 

38,,1 30 09/26/811 }I,7 6111 37 CII 102 
381,2 30 09/26/811 1/'7 6 1,7 31 CII 103 
381'3 30 09/26/81, 209 61,8 37 CII 711 
381,1, 30 09/26/81, 209 6lI8 37 CII 77 
381'5 30 09/26/81, 209 6/18 31 CII 77 
38116 30 09/261811 209 6 /18 37 Cit 78 
38117 30 09/26/8

'
, 209 6118 37 CII 78 

38118 30 09/26/8/1 209 6/,8 37 CII 82 
3849 30 09/26/81, 209 61,8 37 CII 83 
3850 30 09/26/811 209 6118 37 ell 8/1 
3851 30 09/26/81, 209 61,8 37 CII 88 
3852 30 09/26/81, 209 61'8 31 CII 88 
3853 30 09/26/8

'
, 209 6/18 37 CII 88 

3851, 30 09/26/811 209 61,8 37 Gil 89 
3855 30 09/26/81, 209 61,8 37 Cit 91 
3856 30 09/26/811 209 6118 37 Gil 93 
3857 30 09/26/81, 209 61,8 37 ell 98 
3858 30 09/26/811 209 61,8 37 CII 100 
3859 30 09/26/811 21'8 650 36 ell 7/1 
3860 30 09/26/81, 21,8 650 36 CII 76 
3861 30 09/26/8

'
1 21,8 650 36 ell 18 

3862 30 09/26/81, 21'8 650 36 CII 78 
3863 30 09/26/811 21'8 650 36 CII 78 
3864 30 09/26/81, 21'8 650 36 elf 80 
3865 30 09/26/811 2 /18 650 36 ell 80 
3866 30 09/26/811 21,8 650 36 ell 80 
3867 30 09/26/811 21'8 650 36 ell 81 
3868 30 09/26/811 21'8 650 36 CII 83 
3869 30 09/26/8 1, 21,8 650 36 ell 8/1 



AUGUST - SEPTHlBfR 19811 GEAR CONPARISON STUDY (TASK_CD 01) 711 
SIRIP[O BASS (TAX(lNo=30) I.ENGIIi DAIA 

lOR 3 M[TER BfAI1 WAHL (GEAR= 181. 
USE COOE 1 SANPLlS. 

OBS TAXON DATE TII1E SAI1PLE RIV_I-IILE HEGION I. ENG III 

3870 30 09/26/811 2118 650 36 CII 811 
3871 30 09/26/811 2118 650 36 CII 81, 
3872 30 09/26/811 2118 650 36 CII flll 
3873 30 09/26/811 2118 650 36 CII 87 
3874 30 09/26/81, 2118 650 36 CII 88 
3875 30 09/26/81, 2118 650 36 ell 92 
3876 30 09/26/8'1 2'18 650 36 ell 92 
3877 30 09/26/84 2118 650 36 ell 97 
3878 30 09/26/81, 2118 650 36 CII 98 
3879 30 09/26/84 304 651 37 Gil 7'1 
3880 30 09/26/81, 3011 651 37 CII 711 
3881 30 09/26/811 30'1 651 37 ell 77 
3882 30 09/26/81, 301, 651 37 Gil 77 
3883 30 09/26/811 301, 651 37 CII 78 
38811 30 09/26/811 3011 651 37 Gil 82 
3885 30 09/26/81, 301, 651 37 CII 82 
3886 30 09/26/81, 30'1 651 37 Gil 85 
3881 30 09/26/81, 3011 651 37 Cli 85 
3888 30 09/26/81, 3011 651 37 CII 85 
3889 30 09/26/81, 301, 651 37 ell 81 
3890 30 09/26/81, 301, 651 37 ell 88 
3891 30 09/26/81, 3011 651 37 ell 89 
3892 30 09/26/811 3011 651 37 Gil 89 
3893 30 09/26/81, 301, 651 37 Gil 92 
38911 30 09/26/84 3011 651 37 CII 92 
3895 30 09/26/811 3011 651 37 Gil 96 
3896 30 09/26/81, 301, 651 37 CII 96 
3897 30 09/26/811 3011 651 37 Gil 100 
3898 30 09/26/811 3211 652 37 Gil 65 
3899 30 09/26/811 3211 652 37 CII 72 
3900 30 09/26/811 3211 652 37 CII 76 
3901 30 09/26/81, 321, 652 37 CII 78 
3902 30 09/26/81, 3211 652 37 Gil 79 
3903 30 09/26/81, 3211 6n 37 Gil 19 
3901, 30 09/26/81, 3211 652 37 Gil 81 
3905 30 09/26/811 324 652 37 Gil ·81 
3906 30 09/26/811 3211 652 37 ell 82 
3907 30 09/26/81, 3211 652 31 Gil 82 
3908 30 09/26/81, 32" 652 37 CII 83 
3909 30 09/26/811 3211 652 37 Gil 83 
3910 30 09/26/81, 321, 652 37 Gil 811 
3911 30 09/26/811 3211 652 37 Gil 85 
3912 30 09/26/811 3211 652 31 ell 86 
3913 30 09/26/81, 3211 652 37 Gil 86 
39111 30 09/26/8'1 32'1 652 37 ell 89 
3915 30 09/26/81, 3211 652 37 CII 89 
3916 30 09/26/81, 3211 652 37 CII 89 
3917 30 09/26/81, 3211 652 37 ell 90 
3918 30 09/26/8'1 3211 652 37 Gil 91 
3919 30 09/26/811 3211 652 37 ell 92 
3920 30 09/26/811 321, 652 37 ell 92 
3921 30 09/26/811 324 652 37 Gil 92 
3922 30 09/26/8'1 3211 652 37 ell 93 



AUGUST - SEPIEMBfR 19811 GfAR COMPARISON STUDY (IASK __ GD 01) 75 
S·IRIPEO BASS (lAXON=30) LENGlII DATA 

fOR 3 '-IETER BEAM TRAHL (GEAR=18), 
USE CODl:: 1 SAHPUS. 

OBS TAXON DATE TIHE SAI1I'LE RIV_'1' I.E REGION UNGTIi 

3923 30 09/26/8
'
1 3211 652 37 Gil 911 

39211 30 09/26/811 3211 652 37 Cli 96 
3925 30 09/26/811 3211 652 37 Gil 97 
3926 30 09/26/811 324 652 31 Gil 97 
3927 30 09/26/8

'
1 3211 652 37 Gil 103 

3928 30 09/26/811 3211 652 37 Gil 107 
3929 30 09/26/811 3112 653 31 Gil 63 
3930 30 09/26/811 3112 653 37 Gil 66 
3931 30 09/26/811 3112 653 37 Gil 73 
3932 30 09/26/84 3112 653 37 Gil 711 
3933 30 09/26/811 3/12 653 37 CII 75 
39311 30 09/26/84 3/12 653 37 Gil 76 
3935 30 09/26/811 3112 653 37 CII 77 
3936 30 09/26/811 342' 653 37 Gil 77 
3937 30 09/26/811 3112 653 37 Gil 82 
3938 30 09/26/811 3112 653 37 Gil 86 
3939 30 09/26/811 3112 653 37 Gil 87 
39110 30 09/26/811 3112 653 37 CII 88 
39111 30 09/26/811 3112 653 37 Gil 89 
39112 30 09/26/8

'
1 3112 653 37 ell 90 

3943 30 09/26/811 3112 653 37 CH 90 
3911'1 30 09/26/811 3112 653 37 Gil 91 
3945 30 09/26/811 3112 653 37 Cli 92 
39116 30 09/26/811 3112 653 37 CII 93 
39117 30 09/26/84 3112 653 37 CII 93 
39118 30 09/26/811 3112 653 37 Gil 93 
39119 30 09/26/811 3112 653 37 ell 95 
3950 30 09/26/811 3112 653 37 CII 96 
3951 30 09/26/811 3112 653 37 Gil 97 
3952 30 09/26/811 3112 653 37 CII 101 
3953 30 09/26/811 3112 653 37 Gil 11)2 
39511 30 09/26/811 3112 653 37 Gil 1011 
3955 30 09/26/811 ]112 653 31 CII 101 
3956 30 09/26/811 3112 653 31 Cit 107 
3957 30 09/26/811 3112 653 31 Gil 111 
3958 31) 09/26/811 ,,02 6511 37 ell 15 
3959 30 09/26/811 1102 6511 37 Cil 75 
3960 30 09/26/81, 1102 6511 37 Gil 75 
3961 30 09/26/811 402 6511 37 Gil 80 
3962 ·30 09/26/8

'
1 1102 6511 37 ell 81 

3963 30 09/26/811 1102 6511 37 CII 81 
3964 30 09/26/8'1 402 6511 37 Cil 82 
3965 30 09/26/811 '102 6511 37 ell 82 
3966 30 09/26/8'1 '102 65'1 37 ell 83 
3967 30 09/26/811 1,02 6511 37 Gil 88 
3968 30 09/26/81, 1102 6511 37 CII 89 
3969 30 09/26/8'1 1'02 6511 37 Cit 92 
3970 30 09/26/81, 1102 651, 37 GIt 93 
3971 30 09/26/8

'
1 "02 6511 37 Cit 911 

3972 30 09/26/81, ,,02 6511 37 Gil 96 
3973 30 09/26/811 1102 6511 37 CII 96 
39711 30 09/26/811 1102 6511 37 ell 98 
3975 30 09/26/811 1102 6511 37 ell 100 



AUGUST - SEPTEMBER 198~ GEAR GOMPARISON SrUOY (TASK_CO 01) 16 
SIRIPEO BASS (TAXON=30) LENGIII DAlA 

fOR 3 METER BEAM TRAWL (GfAR=18). 
USE GODE 1 SAMPLES. 

OI3S TAXON DATE T HiE SAI1Pl£ RIV,-,1fl£ R[GION LENGTII 

3976 30 09/26/81, 1102 6511 37 Gil 101 
3977 30 09/26/84 1,02 651, 37 Gil 103 
3978 30 09/26/81, 1102 654 37 Gil 103 
3979 30 09/26/811 1,02 651, 37 ell 1011 
3980 30 09/26/81, 1,02 6511 37 Gil 113 
3981 30 09/26/81, 1120 655 37 Gil 70 
3982 30 09/26/81, 1120 655 37 GI/ 73 
3983 30 09/26/811 1120 655 37 ell 711 
398/j 30 09/26/81, ,,20 655 37 Gil 75 
3985 30 09/26/811 1120 655 37 ell 75 
3986 30 09/26/81, 1120 655 37 Gil 76 
3987 30 09/26/81, 1120 655 37 ell 76 
3988 30 09/26/811 1120 655 37 ell 78 
3989 30 09/26/811 1,20 655 37 Gil 78 
3990 30 09/26/81, 420 655 37 el/ 78 
3991 30 09/26/811 ,,20 655 37 ell 79 
3992 30 09/26/81, 1120 655 37 Gil 81 
3993 30 09/26/84 1,20 655 37 ell 83 
3994 30 09/26/84 1120 655 37 ell 81, 
3995 30 09/26/81, 1120 655 37 Gil 8 11 
3996 30 09/26/811 1120 655 37 ell 86 
3997 30 09/26/811 1120 655 37 CII 88 
3998 30 09/26/81, 1,20 655 37 CII 90 
3999 30 09/26/811 1120 655 37 ell 90 
/j000 30 09/26/81, 1,20 655 37 cu 90 
,,001 30 09/26/811 1120 655 37 ell 93 
IIIJ02 30 09/26/811 1120 655 37 Gil 93 
11003 30 09/26/84 '120 655 37 Gil 95 
110011 30 09/26/811 11 110 656 36 Gil 68 
,,005 30 09/26/81, 11

'
10 656 36 Gil 70 

11006 30 09/26/81, 11110 656 36 Gil 70 
400', 30 09/26/811 11110 656 36 ell 70 
1,008 30 09/26/811 111,0 656 36 CII n 
II!109 30 09/26/81, 1,110 656 36 Gil 73 
11010 30 09/26/81, 1",0 656 36 ell 17 
1,011 30 09/26/811 4110 656 36 Gil 80 
11012 30 09/26/84 111,0 656 36 Gil 82 
1,013 30 09/26/811 1,1,0 656 36 Gil 85 
110111 30 09/26/811 11 110 656 36 CII 86 
1,015 30 09/26/811 11110 656 36 Gil 88 
11016 30 09/26/811 111/0 656 36 ell 89 
11017 30 09/26/84 11 110 656 36 Gil 91 
1,018 30 09/26/811 11110 656 36 ell 95 
1,019 30 09/26/811 1"10 656 36 Gil 91 
11020 30 09/26/811 11 1,0 656 36 CII 91 
lj021 30 09/26/811 "'10 656 36 ell 98 
11022 30 09/26/81, 11 110 656 36 CII 99 
4023 30 09/26/811 11 110 656 36 CII 100 
1,02'1 30 09/26/8'1 1,1,0 656 36 Gil 102 
11025 30 09/26/81, '1 110 656 36 CII 108 
11026 30 09/26/81, 1156 657 37 CII 66 
,,027 30 09/26/811 1,56 657 37 ell 71 
11028 30 09/26/811 1,56 65" 37 CII 72 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 77 
STRIPEU BASS (TAXONc:30) IfNGBI DAIA 

fOR 3 I1ET ER BEAI1 THAHL (GEAR'"' Hl). 
USE corn: I SAMI'US. 

OBS TAXON OAT[ TII4t: SAI41'1 r IlIV I-III r nfCION I fNGTil 

11029 30 09/26/811 1156 657 37 CII 711 
11030 30 09/26/84 456 657 37 CII 76 
11031 30 09/26/811 1156 657 37 CII 78 
11032 30 09/26/811 1156 657 37 CII 78 
11033 30 09/26/811 1156 657 31 Gil 79 
110311 30 09/26/811 1156 657 31 CII 80 
11035 30 09/26/84 1156 657 37 Cit 81 
11036 30 09/26/811 1156 657 37 CII 82 
4037 30 09/26/811 1156 657 37 Cit 83 
11038 30 09/26/81, 1156 657 37 CII 811 
11039 30 09/26/811 1156 651 37 CII 85 
110110 30 09/26/811 1156 657 37 CII 85 
110111 30 09/26/811 1156 651 37 CII 86 
40112 30 09/26/811 1156 657 31 CII 87 
110113 30 09/26/811 1156 657 31 ell 88 
401111 30 09/26/811 1156 657 37 Gil 88 
110115 30 09/26/811 1156 657 37 CII 88 
110116 30 09/26/811 1156 657 37 Cli 89 
110117 30 09/26/811 1156 657 37 CII 90 
40118 30 09/26/811 1156 657 37 CII 90 
/j0119 30 09/26/811 1156 657 37 Cli 91 
11050 30 09/26/811 1156 657 37 CII 92 
11051 30 09/26/811 1156 651 37 CII 92 
11052 30 09/26/811 1156 657 37 CII 92 
11053 30 09/26/811 1156 657 37 CII 93 
110511 30 09/26/811 1156 651 37 CII 93 
11055 30 09/26/8/j 456 657 37 CII 95 
11056 30 09/26/811 '156 651 37 CII 96 
11057 30 09/26/811 1156 657 31 CII 97 
1,058 30 09/26/811 1156 657 37 Gil 102 
,,059 30 09/26/811 1156 657 37 CII 103 
1,060 30 09/26/811 1156 651 37 CII 108 
/j061 30 09/26/811 2223 658 38 CII 711 
4062 30 09/26/811 2223 658 38 CII 85 
11063 30 09/26/811 2223 658 38 CII 85 
/j06/j 30 09/26/811 2223 658 38 CII 86 
11065 30 09/26/811 2223 658 38 CII 87 
11066 30 09/26/811 22110 659 38 CII 71 
11067 30 09/26/811 22110 659 38 Gil 93 
11068 30 09/26/811 22110 659 38 CII 1 ]II 
11069 30 09/26/811 2253 660 38 Gil 93 
11070 30 09/26/811 2253 660 38 CII 911 
11071 30 09/26/811 2308 661 38 Gil 60 
11072 30 09/26/811 2308 661 38 CII 62 
11073 30 09/26/8/j 2308 661 38 Cit 77 
110711 30 09/26/811 2308 661 38 CII 81 
11075 30 09/26/811 2308 661 38 Cil 811 
11076 30 09/26/811 2308 661 38 CII 85 
11077 30 09/26/811 2308 661 38 CII 92 
11078 30 09/26/811 2308 661 38 CII 92 
11079 30 09/26/811 2308 661 38 CII 98 
/j080 30 09/26/811 23211 662 37 Cit 66 
11081 30 09/26/811 2321, 662 37 CII 69 



AUGUST - SE PH1413£R 19811 GEAR GOt4PAR I SON STUDY (TASK_CO 01) 78 
SrRIPED BASS (lAXON=30) LENGIII DAIA 

fOR 3 METER BEAN TRAHt (GEAr<'" 18), 
USE CODE I SANPI.ES. 

OI3S TAXON DATE TIME SAMPLE H IV __ I-li L E REGION tENGTII 

11082 30 09/26/811 23211 662 37 Gil 70 
11083 30 09/26/811 23211 662 37 Gil 71 
110811 30 09/26/811 23211 662 37 CII 71 
1,085 30 09/26/811 2321, 662 37 CII 72 
11086 30 09/26/811 23211 662 37 CII 73 
4087 30 09/26/81, 23211 662 37 Gil 13 
11088 30 09/26/811 2321, 662 37 Gil 111 
11089 30 09/26/811 232

'
1 662 31 Gil ]11 

11090 30 09/26/811 23211 662 37 Gil 111 
11091 30 09/26/811 23211 662 31 Gil 16 
4092 30 09/26/84 23211 662 37 CII 16 
11093 30 09/26/811 23211 662 31 Gil 11 
4091, 30 09/26/811 23211 662 37 Gil 79 
11095 30 09/26/811 23211 662 31 Gil 19 
11096 30 09/26/811 2321, 662 37 Gil 79 
11097 30 09/26/811 23211 662 37 Gil 19 
11098 30 09/26/811 23211 662 37 Gil 80 
11099 30 09/26/811 23211 662 31 Gil 81 
11100 30 09/26/811 23211 662 37 CII 81 
4101 30 09/26/811 23211 662 37 Gil 81 
11102 30 09/26/811 23211 662 31 CII El2 
4103 30 09/26/811 23211 662 31 Gil El2 
4104 30 09/26/811 23211 662 31 Gil 83 
4105 30 09/26/811 23211 662 31 Gil 83 
11106 30 09/26/El11 23211 662 31 Gil 83 
11107 30 09/26/811 2324 662 31 Gli 85 
4108 30 09/26/81, 23211 662 37 Gil 85 
11109 30 09/26/811 23211 662 31 Gil 85 
11110 30 09/26/81\ 23211 662 37 ell 86 
11111 30 09/26/811 23211 662 31 Gil 88 
1'112 30 09/26/81, 2321, 662 37 Gil 89 
4113 30 09/26/811 23211 662 37 Gil 90 
11111\ 30 09/26/811 2321, 662 37 CII ·90 
11115 30 09/26/811 23211 662 37 CIl 91 
11116 30 09/26/81\ 2321\ 662 37 Gil 92 
11117 30 09/26/811 23211 662 37 Gil 93 
11118 30 09/26/811 23211 662 37 Gil 93 
11119 30 09/26/81\ 23211 662 37 Gil 93 
11120 30 09/26/811 23211 662 37 Cli 96 
4121 30 09/26/81\ 23;!1\ 662 31 ell 98 
4122 30 09/26/811 2321\ 662 37 Gli 99 
11123 30 09/26/811 2324 662 37 Gil 100 
111211 30 09/26/84 23211 662 37 Gil 101 
11125 30 09/26/811 23211 662 37 Gil 102 
11126 30 09/26/811 2321, 662 37 CII 102 
'1127 30 09/26/811 23211 662 37 Gil 103 
11128 30 09/26/81, 23211 662 31 Gil 101 
11129 30 09/26/811 23211 662 37 Gil 111, 
11130 30 09/26/811 23211 662 37 Gil 115 
11131 30 09/26/811 23110 663 31 Gil 60 
4132 30 09/26/811 23110 663 37 Gil 65 
11133 30 09/26/811 23110 663 37 ell 70 
41311 30 09/26/811 23 110 663 37 Gil 70 



AUGUST - SEPTEMBER 198~ GEAR COMPARISON SrUDY (TAS"_CD 01) ·/9 
STRIPED BASS (TAXON=30) LENGTII DATA 

FOR 3 METER BEAM TRAWL (G[AR~18). 
USE CODE 1 SAMPLES. 

DOS TAXON DArE TIME SAMPLE RIV ... ~IILE REGION LENGTH 

,,135 30 09/26/81, 231,0 663 37 ell 72 
,,136 30 09/26/8

'
1 231,0 663 37 ell 72 

"137 30 09/26/811 231,0 663 37 ell 73 
'1138 30 09/26/8

" 
23110 663 37 CII 73 

,,139 30 09/26/811 231,0 663 37 ell 71, 
,,1110 30 09/26/81, 23110 663 37 ell 711 
/,11,1 30 09/26/81, 231,0 663 37 CII 711 I, jLI2 30 09/26/811 23110 663 37 ell 75 
1,11,3 30 09/26/811 23110 663 37 ell 76 
1,1 114 30 09/26/811 23 /10 663 37 CII 76 
,,1115 30 09/26/811 23110 663 31 Gil 79 
4 JlI6 30 09/26/811 23110 663 37 ell 79 
111117 30 09/26/811 23110 663 37 CII 81 I, flI8 30 09/26/811 23110 663 31 ell 82 
4149 30 09/26/811 231,0 663 37 CII 82 
11150 30 09/26/811 23110 663 37 CII 82 
1'151 30 09/26/811 23110 663 37 Gil 83 
11152 30 09/26/81, 231,0 663 37 ell 8LI 
,,153 30 09/26/84 23LI0 663 37 Gil 811 
4154 30 09/26/8'1 23110 663 31 ell 811 
4155 30 09/26/811 231,0 663 37 ell 85 
1,156 30 09/26/811 23110 663 37 ell 85 
1,157 30 09/26/811 23'10 663 37 Gil 85 
11158 30 09/26/811 23110 663 37 Gil 86 
1,159 30 09/26/81, 231,0 663 37 ell 87 
"160 30 09/26/811 23110 663 37 ell 88 
'1161 30 09/26/811 23110 663 37 CII 89 
1,162 30 09/26/811 23110 663 37 ell 89 
11163 30 09/26/84 231,0 663 37 ell 90 
/,1611 30 09/26/811 231,0 663 37 CII 91 
11165 30 09/26/8

" 
231,0 663 37 Gil 91 

11166 30 09/26/811 23110 663 37 CII 91 
,,167 30 09/26/8

" 
231,0 663 37 CII 92 

11168 30 09/26/811 231,0 663 37 ell 92 
4169 30 09/26/81, 231,0 663 37 ell 92 
1,170 30 09/26/81, 23,,0 663 37 Gil 93 
/1171 30 09/26/811 23110 663 37 ell 93 
4172 30 09/26/81, 23,,0 663 37 ell 9

'
1 

,,173 30 09/26/81, 231,0 663 37 Cli 91, 
11174 30 09/26/84 231,0 663 37 ell 9 1, 
11175 30 09/26/811 23110 663 37 ell 95 
4176 30 09/26/81, 231,0 663 37 ell 95 
1,177 30 09/26/81, 231,0 663 37 ell 95 
4178 30 09/26/81, 23110 663 37 ell 97 
4179 30 09/26/81, 23110 663 37 ell 102 
,,180 30 09/26/81, 23110 663 37 ell 108 
11181 30 09/26/811 23110 663 37 ell 129 
4182 30 09/27/811 2021, 552 38 ell 78 
1'183 30 09/27/84 20211 552 38 CII 82 
,,181, 30 09/27/811 20211 552 38 ell 83 
4185 30 09/27/8

'
1 2021, 552 38 CII 91 

11186 30 09/27/811 2021, 552 38 CII 99 
4187 30 09/27/811 20211 552 38 ell 103 



AUGUST - SEPHI1BER 1984 GEAR COl11'ARISON SWOY (TASK_CO 01) 80 
SI R I PED BASS (TAXON:.: 30) LE Nti Til OAf A 

FOR 3 METER BEAM TRA\-IL (GEAR'-=18), 
USE CODE 1 SAMPLES. 

OBS TAXON OAIE TINE SAMPI.f R I V_~ll L£ REGION LfNGTlI 

11188 30 09/27/811 20211 552 38 CII 113 
11189 30 09/27/81, 201,1 553 37 CII 76 
4190 30 09/27/8

" 
2()lll 553 37 CII 80 

11191 30 09/27/811 20111 553 37 CII 89 
11192 30 09/27/811 20111 553 37 CII 90 
11193 30 09/27/811 20111 553 37 CII 96 
11191, 30 09/27/81, 201'1 553 37 CII 100 
4195 30 09/27/811 20111 553 37 CII 106 
11196 30 09/21/81, 201,1 553 37 CII 106 
4197 30 09/27/84 20111 553 37 CII 108 
1,198 30 09/27/81, 2055 551, 36 CII 71 
11199 30 09/27/81, 2055 551, 36 CII 71 
4200 30 09/27/811 2055 5511 36 CII 73 
11201 30 09/27/81, 2055 5511 36 CII 75 
1,202 30 09/27/84 2055 5511 36 CII 76 
11203 30 09/27/811 2055 5511 36 CU 78 
1120/1 30 09/27/811 2055 5511 36 CII 80 
11205 30 09/27/811 2055 5511 36 ell 80 
1'206 30 09/27/811 2055 5511 36 CII 82 
11207 30 09/27/811 2055 551, 36 ell 83 
11208 30 09/27/811 2055 5511 36 CII 81, 
4209 30 09/27/81, 2055 5511 36 CII 85 
11210 30 09/27/811 2055 551, 36 CII 85 
11211 30 09/27/811 2055 551, 36 ell 85 
11212 30 09/27/811 2055 5511 36 CII 86 
4213 30 09/27/811 2055 551, 36 CII 8-' 
1121/1 30 09/27/811 2055 5511 36 CII 87 
11215 30 09/27/81, 2055 551, 36 CII 88 
1'216 30 09/27/811 2055 551, 36 CII 88 
1,217 30 09/27/81, 2055 5511 36 CII 90 
4218 30 09/27/81, 2055 554 36 CII 91 
11219 30 09/27/81, 2055 5511 36 CII 92 
4220 30 09/27/811 2055 5511 36 CII 93 
11221 30 09/27/81, 2055 551, 36 CII 91, 
11222 30 09/27/84 2055 551, 36 CII 96 
1,223 30 09/27/81, 2055 5511 36 CII 96 
,,2211 30 09/27/81, 2055 5511 36 ell 98 
11225 30 09/27/811 2055 5511 36 ell 1011 
11226 30 09/27/811 2111 555 36 ell 66 
4227 30 09/27/811 2111 555 36 CII 73 
,,228 30 09/27/811 2111 555 36 CII 73 
4229 30 09/27/84 2111 555 36 ell 73 
11230 30 09/27/8

'
1 2111 555 36 CII 76 

11231 30 09/27/8
'
1 2111 555 36 CII 76 

11232 30 09/27/81, 2111 555 36 Cit 78 
1,233 30 09/27/81, 2111 555 36 CII 80 
1'23/1 30 09/27/8

" 
21 II 555 36 Cit 80 

11235 30 09/27/811 2111 555 36 Cit 80 
4236 30 09/27/81, 2111 555 36 Cit 82 
1,237 30 09/27/81, 2111 555 36 Cit 83 
11238 30 09/27/.811 2111 555 36 CII 81, 
11239 30 09/27/81, 2111 555 36 CII 85 
1121,0 30 09/27/811 2111 555 36 CII 86 



AUGUST - SfPTEMBfR 19811 GfAR COI1PAR I SON S TO[)Y (TASK_CD (1) 81 
SlRIPEI) BASS (TAXON"30) LENGW DAiA 

FOR 3 MElER BfAM TRAWL (GfAR=18), 
USf CODE 1 SAMPLES. 

OBS TAXON DAlE lIME SAI1PI E RIV_Nll [ RfGION UNGlIl 

112111 30 09/21/811 2111 555 36 Gil 86 
112/12 30 09/21/811 2111 555 36 Gil 86 
112 /13 30 09/21/811 2111 555 36 ell 86 
1121,11 30 09/27/811 2111 555 36 Gil 89 
112 /15 30 09/27/811 2111 555 36 Gil 89 
1J2116 30 09/21/811 2111 555 36 Gil 89 
112/17 30 09/27/811 2111 555 36 Gil 89 
LI2118 30 09/21/811 2111 555 36 ell 90 
112119 30 09/21/811 2111 555 36 Gil 90 
1J250 30 09/27/811 2111 555 36 Gil 90 
11251 30 09/21/811 2111 555 36 ell 92 
11252 30 09/27/811 2111 555 36 ell 92 
1J253 30 09/21/811 2111 555 36 CII 93 
112511 30 09/21/811 2111 555 36 Cit 93 
11255 30 09/27/811 2111 555 36 ell 96 
11256 30 09/27/811 2111 555 36 CII 97 
11257 30 09121/811 2111 555 36 Gil 97 
4258 30 09/21/811 2111 555 36 ell 127 
11259 30 09/29/811 2015 603 35 Gil 6 11 
11260 30 09/29/811 2015 603 35 CII 13 
11261 30 09/29/811 2015 603 35 CII 89 





AUGUST - SEPTEI-IBER 19811 GEAR COMPARISON STUDY (TASK_CD 01) 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPHI .. RIV WAVE_HT REGION R1V .. MILE SITE TOW_DIR TOW_SPD DURATION TOW_AREA VOLUNE 

1 08/16/84 2149 31 18 1 17 10 1 CH 38 6 1 1.5 5.2 1249.68 1275.21 
2 08/16/84 2149 1 61t 1 9 10 1 CH 38 6 1 1.5 5.0 370.00 507.29 
3 08/16/84 22111 32 18 1 17 10 1 CH 38 6 1 1.5 5.2 1280.16 1074.20 
4 08/16/84 2214 2 61t 1 9 10 1 CIl 38 6 1 1.5 5.0 390.00 l185.79 
5 08/16/811 2238 33 18 5 17 10 1 CH 38 6 1 
6 08/16/84 2238 3 61t 1 9 10 1 CIl 38 6 1 1.5 5.0 390.00 11211.39 
7 08/16/811 2251 34 18 1 17 10 1 CH 38 6 1 1.5 5.0 1158.24 1078.37 
8 08/16/811 2251 4 64 1 9 10 1 CIl 38 6 1 1.5 5.0 430.00 405.70 
9 08/16/84 2312 35 18 1 17 10 1 CII 38 6 1 1.5 5.2 1249.68 1216.21 

10 08/16/84 2312 5 64 1 9 10 1 CH 38 6 1 1.5 5.0 410.00 477.60 
11 08/16/84 2334 36 18 1 17 10 1 Cft 38 6 1 1.5 5.2 1432.56 1248.29 
12 08/16/84 2334 6 64 1 9 10 1 CH 38 6 1 1.5 5.0 460.00 415.77 
13 08/16/84 2352 37 18 1 17 10 1 Cft 38 6 1 1.5 5.2 llt32.56 1258.37 
14 08/16/84 2352 7 64 1 9 10 1 CH 38 6 1 1.5 5.0 510.00 466.06 
15 08/17/811 17 38 18 1 17 10 1 Cli 37 6 1 1.5 5.2 28311.64 1362.54 
16 08/17/84 17 8 61t 1 9 10 1 CIl 37 6 1 1.5 5.0 500.00 1195.16 
17 08/17/84 35 39 18 1 17 10 1 CIl 37 6 1 1.5 5.2 1584.96 1305.97 
18 08/17/811 35 9 64 1 9 10 1 CH 37 6 1 1.5 5.0 5110.00 482.45 
19 08/17/84 51 40 18 1 17 12 1 CH 38 6 1 1.5 5.7 1463.04 1227.16 
20 08/17/84 51 10 64 1 9 12 1 CH 38 6 1 1.5 5.0 520.00 464.52 
21 08/17/81, 112 41 18 1 17 13 1 CH 38 6 1 1.5 5.8 1584.96 1401.80 
22 08/17/84 112 11 64 1 9 12 1 CH 38 6 1 1.5 5.0 530.00 489.40 
23 08/17/84 135 42 18 1 17 14 1 CH 38 6 1 1.5 5.5 1615.44 1320.52 
24 08/17/84 135 12 64 1 9 13 1 CH 38 6 1 1.5 5.0 510.00 491.98 
25 08/17/84 201 113 18 1 17 14 2 CH 38 6 1 1.5 5.5 1645.92 1339.06 
26 08/17/811 201 13 611 1 9 13 2 CH 38 6 1 1.5 5.0 590.00 1190.95 
27 08/17/811 226 44 18 1 17 14 2 Cli 38 6 1 1.5 5.5 16115.92 1361.47 
28 08/17/84 226 14 6/1 1 9 13 2 CH 38 6 1 1.5 5.0 540.00 477.15 
29 08/17/811 2 1/8 45 18 1 17 III 2 CH 38 6 1 1.5 5.5 16115.92 1307.61 
30 (l8/17/84 2118 15 64 1 9 14 2 CH 38 6 1 1.5 5.0 550.00 451.34 
31 08/17/84 316 116 18 1 17 14 2 CII 38 6 1 1.5 5.5 1615.1111 1339.54 
32 08/17/811 316 16 64 1 9 lIt 2 CIl 38 6 1 1.5 5.0 590.00 442.98 
33 08/17/811 3311 47 18 1 17 12 2 Cli 38 6 2 1.5 5.5 1097.28 1228.28 
3/1 08/17/811 334 17 611 1 9 12 2 CH 38 6 2 1.5 5.0 540.00 1180.14 
35 08/17/811 1107 48 18 1 17 14 2 CH 38 6 1 1.5 5.5 1371.60 1212.48 
36 08/17/811 1107 18 64 1 9 13 2 CH 38 6 1 1.5 5.0 410.00 447.20 
37 08/17/8 It 428 49 18 1 17 12 2 CH 38 6 1 1.5 5.5 1371.60 1158.66 
38 08/17/811 1128 19 611 1 9 12 2 CIl 38 6 1 1.5 5.0 450.00 1181.34 
39 (J8/17/84 447 50 18 1 17 12 1 CH 38 6 1 1.5 5.5 1249.68 1244.18 
110 08/17/84 11117 20 64 1 9 12 1 CH 38 6 1 1.5 5.0 500.00 1188.15 
41 08/17/84 2131 51 18 1 17 12 1 CH 38 6 1 1.5 5.5 1249.68 1249.115 
42 08/17/84 2131 21 611 1 9 10 1 CH 38 6 1 1.5 5.0 1100.00 443.29 
43 08/17/84 2151 52 18 2 17 12 1 Cft 38 6 1 1.5 5.5 1256.21 
44 08/17/84 2151 22 64 1 9 10 1 CIl 38 6 1 1.5 5.0 390.00 486.42 
45 08/17/84 2210 53 18 1 17 12 1 Cli 38 6 1 1.5 5.5 1158.21t 1268.06 
46 08/17/84 2210 23 64 1 9 10 1 CH 38 6 1 1.5 5.0 1160.00 497.19 
47 08/17/84 2229 54 18 1 17 12 2 CH 38 6 1 1.5 5.5 1066.80 1168.81 
48 08/17/84 2229 211 64 1 9 10 2 CH 38 6 1 1.5 5.0 410.00 441.64 
49 08/17/84 2312 55 18 1 17 12 2 CII 38 6 1 1.5 5.5 12119.68 1221. 42 
50 08/17/81, 2312 25 611 1 9 10 2 CH 38 6 1 1.5 5.0 400.00 436.29 
51 08/17/84 2330 56 18 5 CII 38 6 
52 08/17/84 2330 26 611 1 9 11 1 CH 38 6 1.5 5.0 370.00 1139.67 
53 08/18/84 15 57 18 1 17 12 1 CH 38 6 1.5 5.5 1310.64 1139.21 
54 08/18/811 15 27 64 1 9 10 1 CH 38 6 1.5 5.0 440.00 455.92 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 2 
DEPLOYMENT DATA SUMMARY fOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOW_DIR TOW_SPD DURATION TOH_AREA VOLUME 

55 08/18/84 38 58 18 1 17 12 1 CH 38 6 1 1.5 5.5 1432.56 1300.12 
56 08/18/811 38 28 611 1 9 11 1 CH 38 6 1 1.5 5.0 500.00 544.59 
57 08/18/84 57 59 18 2 17 12 1 CII 38 6 2 1.5 5.5 27.22 
58 08/18/811 57 29 64 1 9 10 1 CH 38 6 2 1.5 5.0 420.00 441. 93 
59 08/18/84 114 60 18 1 17 12 1 CH 38 6 2 1.5 5.5 1097.28 1134.71 
60 08/18/84 11

" 
30 611 1 9 10 1 CII 38 6 2 1.5 5.0 410.00 441.64 

61 08/18/811 132 61 18 1 17 12 1 CH 38 6 2 1.5 5.5 1158.24 1098.80 
62 08/18/84 132 101 64 1 9 10 1 CH 38 6 2 1.5 5.0 1100.00 504.47 
63 08/18/8LI 152 62 18 1 17 12 1 IP 39 6 2 1.5 5.5 1036.32 1201.08 
64 08/18/84 152 102 64 1 9 10 1 IP 39 6 2 1.5 5.0 390.00 453.49 
65 08/18/811 210 63 18 1 17 10 1 I P 39 6 2 1.5 5.5 1158.2LI 1151.17 
66 08/18/84 210 103 64 1 9 10 1 IP 39 6 2 1.5 5.0 410.00 463.13 
67 08/18/81, 229 6LI 18 1 17 10 1 I P 39 6 2 1.5 5.5 975.36 1070.49 
68 08/18/84 229 104 64 1 9 10 1 IP 39 6 2 1.5 5.0 370.00 447.20 
69 08/18/81, 2117 65 18 1 17 10 1 I P 39 6 2 1.5 5.5 1036.32 1186.59 
70 08/18/811 247 105 64 1 9 10 1 I P 39 6 2 1.5 5.0 350.00 '134.67 
71 08/18/8L, 305 66 18 1 17 10 1 I P 39 6 2 1.5 5.5 975.36 1030.14 
72 08/18/811 305 106 64 1 9 10 1 IP 39 6 2 1.5 5.0 390.00 410.33 
73 08/18/84 323 67 18 1 17 10 1 CH 38 6 2 1.5 5.5 1005.84 1205.81 
74 08/18/84 323 107 64 1 9 10 1 CH 38 6 2 1.5 5.0 400.00 505.10 
75 08/18/84 345 68 18 2 17 10 1 I P 39 6 2 1.5 5.5 853.60 
76 08/18/84 345 108 64 1 9 10 1 IP 39 6 2 1.5 5.0 390.00 456.22 
77 08/18/84 412 69 18 1 17 12 1 CH 38 6 2 1.5 5.5 1219.20 1223.75 
78 08/18/84 412 109 64 5 9 10 1 CH 38 6 2 1.5 5.0 
79 08/18/84 435 70 18 1 17 12 2 CH 38 6 2 1.5 5.5 1188.72 1173.02 
80 08/18/81, 435 110 6 L, 1 9 10 2 CH 38 6 2 1.5 5.0 410.00 '170.91 
81 08/18/81, 45L, 71 18 1 17 12 2 I P 39 6 2 1.5 5.0 1188.72 1236.01 
82 08/18/84 451, 111 64 1 9 10 2 I P 39 6 2 1.5 5.0 410.00 464.84 
83 08/18/811 512 72 18 2 17 12 2 Cli 38 6 1 1.5 5.5 1183.70 
84 08/18/84 512 112 64 1 9 10 2 CH 38 6 1 1.5 5.0 420.00 438.89 
85 08/18/84 2053 73 18 1 17 12 1 CH 38 6 1 1.5 5.5 1158.24 1158.11 
86 08/18/84 2053 113 64 1 9 10 1 Cli 38 6 1 1.5 5.0 350.00 443.26 
87 08/18/84 2113 74 18 1 17 12 1 CH 38 6 1 1.5 5.5 975.36 1162.64 
88 08/18/84 2113 114 64 1 9 10 1 CH 38 6 1 1.5 5.0 350.00 428.57 
89 08/18/84 2133 75 18 1 17 12 1 CH 38 6 1 1.5 5.5 1036.32 1082.70 
90 08/18/84 2133 115 64 1 9 10 1 CH 38 6 1 1.5 5.0 330.00 414.39 
91 08/18/84 2150 76 18 1 17 10 1 CH 38 6 1 1.5 5.5 1158.24 1253.31 
92 08/18/84 2150 116 61, 1 9 10 1 CII 38 6 1 1.5 5.0 380.00 426.16 
93 (l8/18/84 2207 77 18 1 17 12 1 CII 38 6 1 1.5 5.5 1097.28 1300.28 
94 08/18/84 2207 117 64 1 9 10 1 Cli 38 6 1 1.5 5.0 360.00 1158.43 
95 08/18/84 2225 78 18 5 17 12 1 CH 38 6 1 1.5 
96 08/18/84 2225 118 611 1 9 10 1 CII 38 6 1 1.5 5.0 320.00 429.43 
97 08/18/84 2307 79 18 1 17 11 1 CH 38 6 1 1.5 5.5 1158.211 1159.90 
98 08/18/84 2307 119 64 1 9 10 1 CH 38 6 1 1.5 5.0 390.00 415.23 
99 08/18/84 2325 80 18 1 17 10 1 Cli 38 6 2 1.5 5.5 1310.611 1291.45 

100 08/18/84 2325 120 64 1 9 10 1 CH 38 6 2 1.5 5.0 430.00 425.03 
101 08/18/84 2342 81 18 1 17 10 1 Cft 38 6 2 1.5 5.5 1371.60 1241.79 
102 08/18/84 2342 121 64 1 9 10 1 CH 38 6 2 1.5 5.0 410.00 433.30 
103 08/19/811 17 83 18 1 17 10 1 CH 38 6 2 1.5 5.5 12119.68 1257.11 
1011 08/19/84 17 123 64 1 9 10 1 CH 38 6 2 1.5 5.0 420.00 455.27 
105 08/19/84 33 84 18 1 17 12 1 CH 38 6 2 1.5 5.5 1127.76 1008.48 
106 08/19/811 33 124 64 1 9 10 1 CH 38 6 2 1.5 5.0 380.00 373.63 
107 08/19/84 53 85 18 1 17 12 1 CH 38 6 2 1.5 5.5 1127.76 1142.99 
108 08/19/811 53 125 61, 1 9 10 1 CH 38 6 2 1.5 5.0 460.00 448.91 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CO 01) 3 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOW_DIR TOW_SPD DURATION TOW_AREA VOLUME 

109 08/19/811 115 86 18 1 17 13 1 CH 38 6 2 1.5 5.5 1127.76 1210.19 
110 08/19/81, 115 126 64 1 9 10 1 CH 38 6 2 1.5 5.0 370.00 443.09 
111 08/19/8 /, 136 87 18 1 17 12 1 Cil 38 6 2 1.5 5.5 1127.76 1150.29 
112 08/19/81, 136 127 64 1 9 10 1 CH 38 6 2 1.5 5.0 440.00 420.84 
113 08/19/8'1 156 88 18 1 17 12 1 CH 38 6 2 1.5 5.5 1066.80 1006.35 
1111 08/19/84 156 128 64 1 9 10 1 CH 38 6 2 1.5 5.0 320.00 416.711 
115 08/19/8'1 216 89 18 1 17 14 1 CII 38 6 2 1.5 5.5 1127.76 1222.35 
116 08/19/811 216 129 64 1 9 10 1 GH 38 6 2 1.5 5.0 4110.00 514.32 
117 08/19/84 235 90 18 1 17 14 1 CH 38 6 2 1.5 5.5 1066.80 1122.81 
118 08/19/811 235 130 64 1 9 10 1 CH 38 6 2 1.5 5.0 400.00 424.26 
119 08/19/84 301 91 18 1 17 14 1 CH 38 6 2 1.5 5.5 1066.80 998.28 
120 08/19/811 301 131 64 1 9 10 1 GH 38 6 2 1.5 5.0 370.00 424.55 
121 08/19/84 321 92 18 1 17 14 1 CH 38 6 2 1.5 5.5 1127.76 1239.09 
122 08/19/811 321 132 64 1 9 10 1 Gil 38 6 2 1.5 5.0 390.00 437.66 
123 08/19/84 2400 82 18 1 17 10 1 GH 38 6 2 1.5 5.5 1249.68 1183.58 
124 08/19/84 2400 122 64 1 9 10 1 CII 38 6 2 1.5 5.0 460.00 456.68 
125 08/29/84 106 93 18 1 9 12 2 CII 38 6 2 1.5 5.0 1280.16 1338.81 
126 08/29/84 106 170 64 1 17 12 2 CH 38 6 2 1.5 5.0 380.00 403.36 
127 08/29/84 121 94 18 1 9 12 2 CH 38 6 2 1.5 5.0 762.00 1297.23 
128 08/29/84 121 171 611 5 17 12 2 Gil 38 6 2 1.5 5.0 
129 08/29/811 141 95 18 1 9 12 2 CH 38 6 2 1.5 5.0 1158.211 1371.31 
130 08/29/84 141 172 64 1 17 12 2 CH 38 6 2 1.5 5.0 410.00 473.07 
131 08/29/84 158 96 18 1 9 12 2 CH 38 6 1 1.5 5.0 1524.00 1578.74 
132 08/29/84 158 173 64 1 17 12 2 CH 38 6 1 1.5 5.0 510.00 488.52 
133 08/29/84 221 97 18 1 9 12 2 CII 38 6 2 1.5 5.0 1432.56 1565.21 
131, 08/29/811 221 1711 64 1 17 12 2 CH 38 6 2 1.5 5.0 1160.00 524.30 
135 08/29/84 239 98 18 1 9 12 2 CII 38 6 2 1.5 5.0 1584.96 1413.68 
136 08/29/84 239 175 64 1 17 12 2 CH 38 6 2 1.5 5.0 430.00 457.18 
137 08/29/811 255 99 18 1 9 11 2 CH 37 6 2 1.5 5.0 1737.36 11194.88 
138 08/29/84 255 176 64 1 17 12 2 CII 37 6 2 1.5 5.0 1150.00 1,118.26 
139 08/29/84 322 100 18 1 9 10 2 CII 35 6 1 1.5 5.0 13111.12 1538.44 
1110 08/29/811 322 177 64 1 17 10 2 CII 35 6 1 1.5 5.0 430.00 1194.42 
141 08/29/811 338 133 18 1 9 10 2 CH 35 6 1 1.5 5.0 1554.48 1546.17 
142 08/29/8 /, 338 178 64 1 17 9 2 CII 35 6 1 1.5 5.0 470.00 479.01 
1113 08/29/84 352 134 18 1 9 9 2 CH 35 6 1 1.5 5.0 1097.28 1460.911 
144 08/29/84 352 179 64 1 17 9 2 CII 35 6 1 1.5 5.0 440.00 504.84 
1115 08/29/811 1112 135 18 1 9 9 2 CH 35 6 1 1.5 5.0 1554.48 1401.89 
146 08/29/811 1112 180 64 1 17 9 2 CH 35 6 1 1.5 5.0 450.00 547.45 
1117 08/29/84 1133 136 18 1 9 8 2 CIl 35 6 1 1.5 5.0 1280.16 1366.96 
148 08/29/811 1133 181 611 1 17 8 2 CH 35 6 1 1.5 5.0 450.00 511. 78 
149 08/29/84 453 137 18 1 9 6 2 CH 35 6 1 1.5 5.0 15211.00 1421.53 
150 08/29/811 1153 182 611 1 17 6 2 CH 35 6 1 1.5 5.0 390.00 479.43 
151 08/29/811 510 138 18 5 9 8 2 CH 36 6 1 1.5 5.0 
152 08/29/811 510 183 64 1 17 8 2 CIl 36 6 1 1.5 5.0 "90.00 563.36 
153 08/30/84 2129 139 18 1 17 12 1 Gli 38 6 1 1.5 5.0 1493.52 1411.24 
154 08/30/84 2129 1811 64 1 9 9 1 CH 38 6 1 1.5 5.0 380.00 1156.86 
155 08/30/84 2144 140 18 1 17 10 1 Gli 38 6 1 1.5 5.0 1584.96 1493.06 
156 08/30/811 21 1,4 185 61, 1 9 10 1 CII 38 6 1 1.5 5.0 380.00 1151.18 
157 08/30/84 2158 141 18 1 17 10 1 CH 38 6 1 1.5 5.0 1463.04 1412.39 
158 08/30/84 2158 186 64 1 9 9 1 GH 38 6 1 1.5 5.0 510.00 1152.72 
159 08/30/84 2211 142 18 1 17 10 1 CIl 38 6 1 1.5 5.0 1/102.08 1495.95 
160 08/30/84 2211 187 64 1 9 9 1 Cli 38 6 1 1.5 5.0 560.00 494.67 
161 08/30/84 2235 1113 18 1 17 10 1 CH 37 6 1 1.5 5.0 1581'.96 11172.73 
162 08/30/84 2235 188 64 1 9 10 1 CH 37 6 1 1.5 5.0 520.00 469.37 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CO 01) 4 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE T I HE SAMPLE GEAR USE_CODE VESL_CD DPTH_R I V WAVE_~IT REG I ON R IV_M I LE SITE TOW_O I R TOW_SPO DURAT ION TOYl .. AREA VOLUME 

163 08/30/84 2301 144 18 1 17 8 1 CH 36 6 2 1.5 5.0 1341.12 1458.84 
164 08/30/84 2301 189 64 1 9 9 1 CH 36 6 2 1.5 5.0 470.00 1183.49 
165 08/30/84 2315 IllS 18 1 17 8 1 Cli 36 6 2 1.5 5.0 1341.12 1443.33 
166 08/30/84 2315 190 611 1 9 9 1 CH 36 6 2 1.5 5.0 420.00 511.76 
167 08/30/84 2328 1116 18 1 17 10 1 CIl 35 6 2 1.5 5.0 1402.08 1430.09 
168 08/30/84 2328 191 64 1 9 9 1 Cli 35 6 2 1.5 5.0 430.00 1169.91 
169 08/30/84 2341 147 18 1 17 10 1 CIl 35 6 2 1.5 5.0 1493.52 1489.20 
170 08/30/84 2341 192 64 1 9 10 1 CII 35 6 2 1.5 5.0 470.00 1192.88 
171 (J8/30/811 2353 148 18 1 17 10 1 CH 35 6 2 1.5 5.0 1554.48 646.71 
172 08/30/84 2353 193 64 1 9 10 1 CIl 35 6 2 1.5 5.0 480.00 479.92 
173 (l8/31/811 4 1911 611 1 9 10 1 CIl 35 6 1 1.5 5.0 1130.00 494.81 
17408/31/811 18 150 18 1 17 10 1 CH 35 6 1 1.5 5.0 1310.64 1492.32 
175 08/31/811 18 195 64 1 9 10 1 CH 35 6 1 1.5 5.0 520.00 500.38 
176 08/31/811 34 151 18 1 17 10 1 CIl 36 6 2 1.5 5.0 13111.12 1514.69 
177 08/31/811 311 196 611 1 9 10 1 CH 36 6 2 1.5 5.0 500.00 486.37 
178 08/31/84 115 152 18 1 17 10 1 CIl 36 6 2 1.5 5.0 1463.04 1518.46 
179 08/31/84 45 197 64 1 9 10 1 CH 36 6 2 1.5 5.0 520.00 506.34 
180 08/31/84 59 153 18 1 17 10 1 CIl 35 6 1 1.5 5.0 11132.56 1477.31 
181 08/31/811 59 198 64 1 9 10 1 GIl 35 6 1 1.5 5.0 400.00 489.77 
182 08/31/811 112 154 18 1 17 10 2 CII 35 6 1 1.5 5.0 11102.08 1531.59 
183 08/31/84 112 199 611 1 9 10 1 GH 35 6 1 1.5 5.0 470.00 465.86 
1811 08/31/811 1211 200 611 1 9 11 1 Gil 35 6 1 1.5 5.0 470.00 1183.16 
185 08/31/84 137 156 18 1 17 12 2 CIl 35 6 1 1.5 5.0 1341.12 1423.94 
186 08/31/811 137 201 64 1 9 7 1 CII 35 6 1 1.5 5.0 380.00 1191.89 
187 08/31/811 206 157 18 1 17 10 2 CIl 36 6 2 1.5 5.0 11132.56 1493.46 
188 08/31/84 206 202 64 1 9 10 1 CIl 36 6 2 1.5 5.0 430.00 483.01 
189 08/31/811 244 158 18 1 17 10 2 CH 36 6 2 1.5 5.0 1310.64 1449.80 
190 08/31/84 244 203 64 1 9 11 1 CII 36 6 2 1.5 5.0 430.00 504.02 
191 08/31/811 301 159 18 1 17 10 2 CH 36 6 2 1.5 5.0 1341.12 1426.04 
192 08/31/84 301 204 64 1 9 10 1 Cli 36 6 2 1.5 5.0 470.00 484.46 
193 OB/31/84 316 160 18 1 17 11 2 Cli 36 6 2 1.5 5.0 11102.08 1518.81 
194 08/31/84 316 205 64 1 9 10 1 Cli 36 6 2 1.5 5.0 450.00 484.32 
195 OB/31/BII 328 161 18 1 17 10 1 Cli 36 6 2 1.5 5.0 1493.52 1497.99 
196 08/31/84 328 206 64 1 9 10 1 Cli 36 6 2 1.5 5.0 380.00 486.19 
197 08/31/84 342 162 18 1 17 12 1 CH 35 6 2 1.5 5.1 1676.40 1496.40 
198 08/31/811 3/12 207 611 1 9 10 1 CH 35 6 2 1.5 5.0 550.00 490. 119 
199 OB/31/84 354 163 18 1 17 12 1 CII 35 6 2 1.5 5.0 1463.04 1521.23 
200 08/31/811 3511 208 611 1 9 10 1 Cli 35 6 2 1.5 5.0 610.00 499.39 
201 OB/31/84 406 164 18 1 17 12 1 CII 35 6 1 1.5 5.0 1432.56 1508.19 
202 08/31/811 1106 209 64 1 9 10 1 CH 35 6 1 1.5 5.0 1100.00 517.77 
203 08/31/84 419 165 18 2 17 12 1 CH 35 6 1 1.5 5.0 256.28 
2011 08/31/81, 1119 210 611 1 9 10 1 CH 35 6 1 1.5 5.0 470.00 1194.32 
205 OB/31/84 1149 166 18 1 17 13 CH 38 6 1.5 5.0 15511. 118 1527.47 
206 013/31/84 449 211 64 1 9 11 1 CH 38 6 1 1.5 5.0 450.00 534.57 
207 08/31/81, 510 167 18 1 17 11 1 CH 38 6 1 1.5 5.0 1310.64 1401.55 
2013 08/31/84 510 212 64 1 9 9 1 CII 38 6 1 1.5 5.0 1100.00 461.61 
209 08/31/811 522 168 18 1 17 11 1 CH 38 6 1 1.5 5.0 13111.12 1450.83 
210 08/31/84 522 213 64 1 9 11 1 Cli 38 6 1 1.5 5.0 440.00 501.14 
21108/31/811 536 169 18 1 17 10 1 CII 38 6 1 1.5 5.0 1371 .60 1536.56 
212 08/31/8/1 536 214 64 1 9 10 1 Cli 38 6 1 1.5 5.0 500.00 526.38 
213 08/31/811 2038 276 18 1 17 10 2 CII 311 6 1 1.5 5.0 1127.76 1322.98 
214 08/31/84 2038 215 64 1 9 10 2 eH 34 6 1 1.5 5.0 310.00 433.21 
215 08/31/811 2059 277 18 1 17 7 2 TZ 33 6 1 1 . ~ 5.0 1310.64 1498.47 
216 013/31/84 2059 216 611 1 9 7 2 TZ 33 6 1 1.5 5.0 460.00 470.33 



AUGUST - SEPTEMBER 19811 GEAR GOMPAR I SON STUDY (TASK_CD 01) 5 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE T I ME SAMPLE GEAR USE __ CODE VESL._CD DPTH_R I V WAVE_HT REG I ON R I V_'11 L.E SITE TOW_D I R TOW_SPD DURAT I ON TOW __ AREA VOLUME 

217 08/31/84 2113 278 18 1 17 7 2 1Z 33 6 1 1.5 5 1l163.04 1610.27 
218 08/31/84 2113 217 64 1 9 7 2 TZ 33 6 1 1.5 5 4'10.00 1192.30 
219 08/31/84 2128 279 18 1 17 8 2 TZ 32 6 1 1.5 5 1432.56 1450.65 
220 08/31/84 2128 218 611 1 9 8 2 TZ 32 6 1 1.5 5 480.00 501.28 
221 08/31/84 2142 280 18 1 17 8 2 TZ 32 6 1 1.5 5 1'102.08 1377.93 
222 08/31/84 2142 219 64 1 9 7 2 TZ 32 6 1 1.5 5 510.00 480.82 
223 08/31/84 2204 281 18 1 17 10 2 Gli 34 6 1 1.5 5 ]1132.56 1367.17 
224 08/31/84 2204 220 64 1 9 10 2 GIf 34 6 1 1.5 5 360.00 473.88 
225 08/31/84 2245 282 18 1 17 8 2 Cli 35 6 1 1.5 5 1341.12 1512.78 
226 08/31/84 2245 221 64 1 9 8 2 Gil 35 6 1 1.5 5 510.00 511.81 
227 08/31/84 2259 283 18 1 17 8 2 GH 35 6 1 1.5 5 1554.48 1538.17 
228 08/31/84 2259 222 64 1 9 8 2 GH 35 6 1 1.5 5 530.00 498.32 
229 08/31/84 2311 284 18 5 17 8 2 CH 35 6 1 1.5 5 
230 08/31/84 2311 223 64 1 17 8 2 Gli 35 6 1 1.5 5 460.00 455.01 
231 08/31/84 2357 285 18 1 17 8 1 Cli 35 6 1 1.5 5 1524.00 1581.65 
232 08/31/84 2357 2211 64 1 17 8 CH 35 6 1.5 5 540.00 487.66 
233 09/01/84 10 286 18 1 17 8 1 CII 35 6 1 1.5 5 11132.56 1567.33 
2311 09/01/84 10 225 64 1 9 8 2 GH 35 6 1 1.5 5 550.00 1191.28 
235 09/01/811 23 287 18 1 17 8 1 CH 35 6 1 1.5 5 1493.52 1535.10 
236 09/01/84 23 226 64 1 9 8 1 GH 35 6 1 1.5 5 550.00 479.36 
237 09/01/84 38 288 18 1 17 8 1 CH 35 6 1 1.5 5 1371.60 1452.14 
238 09/01/811 38 227 64 1 9 8 1 CH 35 6 1 1.5 5 510.00 490.76 
239 09/01/84 51 289 18 1 17 10 1 Gft 35 6 1 1.5 5 1463.04 1455.76 
240 09/01/811 51 228 64 1 9 5 1 CH 35 6 1 1.5 5 1150.00 478.16 
2111 09/01/84 106 290 18 1 17 9 1 GH 35 6 1 1.5 5 15211.00 1559.75 
2112 09/01/84 106 229 64 1 9 8 1 CH 35 6 1 1.5 5 440.00 468.59 
2113 09/01/811 121 291 18 1 17 8 1 CIl 35 6 1 1.5 5 1432.56 lL184.Illl 
21;4 09/01/84 121 230 64 1 9 8 1 eft 35 6 1 1.5 5 500.00 496.45 
2115 09/01/84 134 292 18 1 17 9 1 CH 35 6 1 1.5 5 1463.011 1506.41 
246 09/01/84 134 231 64 1 9 8 1 CH 35 6 1 1.5 5 460.00 478.16 
247 09/01/81; 149 293 18 1 17 8 1 CH 35 6 1 1.5 5 1463.04 1416.40 
248 09/01/84 149 232 64 1 9 7 1 CH 35 6 1 1.5 5 550.00 478.50 
249 09/01/811 212 2911 18 5 17 10 1 CH 35 6 1 1.5 5 
250 09/01/811 212 233 64 1 9 10 1 CH 35 6 1 1.5 5 480.00 451.43 
251 09/01/84 225 295 18 1 17 10 1 CH 35 6 1 1.5 5 1371.60 1224.47 
252 09/01/811 225 234 64 1 9 10 1 Gft 35 6 1 1.5 5 1;60.00 548.25 
253 09/01/811 238 296 18 1 17 10 1 CU 35 6 1 1.5 5 1341 . 12 1464.75 
254 09/01/811 238 235 61; 1 9 10 1 GH 35 6 1 1.5 5 480.00 550.88 
255 09/01/84 252 297 18 1 17 10 1 CIl 35 6 1 1.5 5 1371.60 1339.38 
256 09/01/84 252 236 61; 1 9 10 1 Gil 35 6 1 1.5 5 460.00 520.82 
257 09/01/811 305 298 18 1 17 10 1 CH 35 6 1 1.5 5 1310.64 1392.79 
258 09/01/811 305 237 64 1 9 10 2 CH 35 6 1 1.5 5 420.00 1157.90 
259 09/01/8/1 318 299 18 1 17 10 1 GH 35 6 1 1.5 5 1432.56 1440.64 
260 09/01/84 318 238 64 1 9 10 2 Gil 35 6 1 1.5 5 410.00 501.57 
261 09/01/811 332 300 18 1 17 10 1 GH 35 6 1 1.5 5 131n.12 1429.06 
262 09/01/84 332 239 64 1 9 10 2 Gil 35 6 1 1.5 5 460.00 450. 115 
263 09/01/84 345 301 18 1 11 10 2 Gil 35 6 1 1.5 5 11163.011 1336.45 
264 09/01/84 3115 2110 64 1 9 10 2 GI-f 35 6 1 1.5 5 410.00 463.22 
265 09/01/811 357 302 18 2 17 10 2 Gft 38 6 1 1.5 5 53.10 
266 09/01/8'1 357 241 64 1 9 10 2 GH 35 6 1 1.5 5 55G.GO 472.28 
267 09/01/84 "410 303 18 1 17 10 2 Gil 35 6 1 1.5 5 1341.12 1464.70 
268 09/01/8/1 410 2112 64 1 9 10 1 Gfl 35 6 1 1.5 5 410.00 1163.117 
269 09/01/84 423 304 18 1 17 10 2 GH 35 6 1 1.5 5 1341.12 1458.02 
270 09/01/811 /123 243 611 1 9 10 2 GH 35 6 1 1.5 5 510.00 1162.02 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 6 
DEPLOYMENT DATA SUMI'IARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOVl_DIR TOW_SPD DURATION TOVl_AREA VOLUME 

271 09/01/81~ '136 305 18 17 10 2 CH 35 6 1 1.5 5.0 1341.12 1/,03.22 
272 09/01/84 436 244 64 9 10 2 CH 35 6 1 1.5 5.0 480.00 465.53 
273 09/12/84 2043 245 18 5 18 10 1 CII 38 6 1 1.5 5.0 
274 09/12/84 2043 306 64 1 17 10 1 CH 38 6 1 1.5 5.0 410.00 323.79 
275 09/12/84 2105 21,6 18 2 18 10 1 CH 38 6 1 1.5 5.0 1254.58 
276 09/12/84 2105 30'7 64 1 17 10 1 CIl 38 6 1 1.5 5.0 420.00 361.99 
277 09/12/84 2128 247 18 1 18 10 1 Cli 38 6 1 1.5 5.0 1219.20 1205.78 
278 09/12/84 2128 308 611 1 17 10 1 Cli 38 6 1 1.5 5.0 380.00 385.28 
279 09/12/84 2141 248 18 1 18 10 1 CH 38 6 1 1.5 5.0 1097.28 1206.87 
280 09/12/84 2141 309 6/1 1 17 10 1 Cli 38 6 1 1.5 5.0 370.00 369.58 
281 09/12/84 2209 249 18 1 18 10 1 CH 36 6 2 1.5 5.0 1310.64 1337.74 
282 09/12/84 2209 310 64 1 17 10 1 CII 36 6 2 1.5 5.0 390.00 385.66 
283 09/12/84 2221' 250 18 1 18 10 1 CH 35 6 2 1.5 5.0 1310.614 1438.27 
284 09/12/84 2221 311 64 1 17 10 1 CH 35 6 2 1.5 5.0 390.00 376.1'0 
285 09/12/84 2232 251 18 1 18 10 1 CH 35 6 2 1.5 5.0 1280.16 1119.08 
286 09/12/84 2232 312 64 1 17 10 1 CH 35 6 2 1.5 5.0 410.00 385.53 
287 09/12/84 2246 252 18 1 18 10 1 CH 35 6 1 1.5 5.0 1280.16 1371'.68 
288 09/12/84 2246 313 64 1 17 10 1 CH 35 6 1 1.5 5.0 380.00 381.04 
289 09/12/84 2300 253 18 1 18 8 1 CH 35 6 1 1.5 5.0 1280.16 1265.97 
290 09/12/84 2300 314 64 1 17 7 1 CH 35 6 1 1.5 5.0 350.00 374.02 
291 09/12/84 2312 254 18 1 18 10 1 Cft 35 6 1 1.5 5.0 1280.16 1598.65 
292 09/12/84 2312 315 64 1 17 10 1 CH 35 6 1 1.5 5.1 420.00 394.95 
293 09/12/84 2323 255 18 1 18 10 1 CH 35 6 1 1.5 5.0 1280.16 1294.39 
294 09/12/84 2323 316 64 1 17 10 1 CH 35 6 1 1.5 5.0 430.00 405.84 
295 09/12/84 2338 256 18 1 18 10 1 CII 36 6 I 1.5 5.0 1310.64 1443.25 
296 09/12/81, 2338 317 64 1 17 10 1 CH 36 6 1 1.5 5.1 41'0.00 387.92 
297 09/12/84 2351 257 18 1 18 10 1 CH 36 6 1 1.5 5.0 1341.12 979.77 
298 09/12/84 2351 318 6/1 1 17 10 1 CH 36 6 1 1.5 5.0 4/10.00 372.19 
299 09/13/811 5 258 18 1 18 10 1 CH 36 6 2 1.5 5.0 1249.68 1255.40 
300 09/13/84 5 319 611 1 17 10 1 CH 36 6 2 1.5 5.0 390.00 372.29 
301 09/13/811 15 259 18 1 18 10 1 CH 36 6 2 1.5 5.0 1188.72 1463.62 
302 09/13/811 15 320 6/1 1 17 10 1 Cli 36 6 2 1.5 5.1 420.00 384.34 
303 09/13/8

" 
26 260 18 1 18 10 1 CH 36 6 2 1.5 5.0 1280.16 1229.16 

304 09/13/84 26 321 64 1 17 10 1 CH 36 6 2 1.5 5.0 380.00 409.88 
305 09/13/811 38 261 18 1 18 10 1 CH 35 6 1 1.5 5.0 1341.12 1417.96 
306 09/13/84 38 322 64 1 17 10 1 CH 35 6 1 1.5 5.0 420.00 416.03 
307 09/13/811 49 262 18 1 18 10 1 CH 36 6 1 1.5 5.0 1341.12 1595.44 
308 09/13/84 49 323 64 1 17 10 1 CH 36 6 1 1.5 5.1 450.00 388.78 
309 09/13/81, 101 263 18 1 18 10 1 Cft 37 6 1 1.5 5.0 13111.12 1428.18 
310 09/13/84 101 324 64 1 17 8 1 CH 37 6 1 1.5 5.0 '140.00 384.20 
311 09/13/84 113 264 18 1 18 10 1 Cft 37 6 1 1.5 5.0 1280.16 1428.32 
31209/13/8

'
1 113 325 64 1 17 10 1 CH 37 6 1 1.5 5.0 1130.00 373.65 

313 09/13/81, 1211 265 18 1 18 10 1 Cft 37 6 1 1.5 5.0 11102.08 1358.52 
3111 09/13/84 121, 326 64 1 17 10 1 Cft 37 6 1 1.5 5.0 440.00 398.22 
315 09/13/811 158 266 18 1 18 11 1 Gil 38 6 1 1.5 5.0 1493.52 1448.49 
316 09/13/811 158 327 6[' 1 17 11 1 CH 38 6 1 1.5 5.0 1130.00 366.45 
317 09/13/84 210 267 18 5 18 10 1 Cft 38 6 1 1.5 5.0 
318 09/13/811 210 328 64 1 17 10 1 CII 38 6 1 1.5 5.0 450.00 [107.00 
319 09/13/81, 230 268 18 1 18 15 1 CH 38 6 2 1.5 5.0 1402.08 1360.64 
320 09/13/811 230 329 611 1 17 15 1 CII 38 6 2 1.5 5.0 1100.00 383.63 
321 09/13/81, 2113 269 18 1 18 15 1 eft 38 6 2 1.5 5.0 1280.16 1391.72 
322 09/13/81, 2113 330 64 1 17 15 1 Cft 38 6 2 1.5 5.1 420.00 409.26 
323 09/13/811 254 270 18 1 18 11 1 Gil 37 6 2 1.5 5.0 1402.08 1373.86 
3211 09/13/84 251, 331 64 1 17 11 1 CH 37 6 2 1.5 5.0 430.00 395.69 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 7 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE CODE VESL_CD DPTH_RIV WAVCHT REGION RIV_MllE SITE TOW_OIR TOW_SPD DURATION TOW_AREA VOLUME 

325 09/13/84 306 271 18 1 18 10 1 CH 37 6 2 1.5 5.0 1493.52 1236.79 
326 09/13/84 306 332 64 1 17 10 1 CH 37 6 2 1.5 5.0 430.00 382.35 
327 09/13/84 319 272 18 1 18 11 1 CIl 36 6 2 1.5 5.0 1280.16 1341.69 
328 09/13/84 319 333 64 1 17 11 1 Cli 36 6 2 1.5 5.2 450.00 411.51 
329 09/13/8 It 330 273 18 1 18 10 1 CIl 35 6 2 1.5 5.0 1463.01t 1389.81 
330 09/13/84 330 334 611 1 17 10 1 CH 35 6 2 1.5 5.0 460.00 381.97 
331 09/13/84 31t6 274 18 1 18 10 1 CIi 35 6 1 1.5 5.0 1554.48 1194.40 
332 09/13/811 3116 335 61t 1 17 10 1 Cft 35 6 1 1.5 5.0 390.00 380.39 
333 09/13/84 420 275 18 1 18 10 1 CIl 35 6 1 1.5 5.0 1158.211 1285.05 
3311 09/13/84 420 336 64 1 17 10 1 CII 35 6 1 1.5 5.0 370.00 367.38 
335 09/13/84 433 396 18 5 18 10 1 ell 35 6 1 1.5 5.0 
336 09/13/84 433 337 64 1 17 10 1 Cli 35 6 1 1.5 5.0 380.00 372.52 
337 09/13/84 446 397 18 1 18 15 1 eH 35 6 1 5.0 1158.24 1489.93 
338 09/13/81, 4116 338 64 1 17 10 1 eli 35 6 1 1.5 5.0 380.00 366.67 
339 09/13/84 512 398 18 1 18 10 1 GH 36 6 1 1.5 5.0 1402.08 1357.84 
340 09/13/811 512 339 64 1 17 10 1 CH 36 6 1 1.5 5.0 370.00 395.04 
3111 09/13/8 It 525 399 18 1 18 10 1 GH 36 6 1 1.5 5.0 1249.68 1245.79 
342 09/13/84 525 340 64 1 17 10 1 eli 36 6 1 1.5 5.0 370.00 383.10 
343 09/13/84 538 400 18 1 18 10 1 eH 37 6 1 1.5 5.0 1310.64 1307.20 
344 09/13/811 538 341 64 1 17 10 1 CH 37 6 1 1.5 5.2 380.00 405.19 
3115 09/13/811 551 401 18 1 18 10 1 Gfl 37 6 1 1.5 5.0 1127.76 1175.25 
3116 09/13/84 551 342 64 1 17 10 1 CH 37 6 1 1.5 5.0 370.00 339.52 
3117 09/13/84 60 l , 402 18 1 18 10 1 eli 38 6 1 1.5 5.0 1097.28 1178.86 
348 09/13/84 604 343 64 1 17 10 1 eH 38 6 1 1.5 5.0 320.00 341.82 
349 09/13/84 2000 403 18 1 18 10 2 GH 35 6 2 1.5 5.0 1066.80 1169.45 
350 09/13/84 2006 3114 611 1 17 10 2 Cli 35 6 2 1.5 5.0 420.00 357.47 
351 09/13/84 2022 404 18 1 18 9 1 ell 35 6 2 1.5 5.0 1341.12 1256.01 
352 09/13/84 2022 345 64 1 17 9 1 Gil 35 6 2 1.5 5.0 430.00 377.06 
353 09/13/84 2036 405 18 1 18 8 1 CH 35 6 2 1.5 5.0 1249.68 1240.61 
354 09/13/84 2036 346 64 1 17 8 1 Gli 35 6 2 1.5 5.0 460.00 396.59 
355 09/13/84 2050 406 18 1 18 9 1 eH 35 6 1 1.5 5.0 1158.24 800.92 
356 09/13/84 2050 347 61t 1 17 9 1 CH 35 6 1 1.5 5.0 390.00 358.50 
357 09/13/84 2102 407 18 1 18 9 1 CH 35 6 1 1.5 5.0 1097.28 1293.02 
358 09/13/84 2102 348 64 . 1 17 9 1 Cli 35 6 1 1.5 5.1 390.00 382.33 
359 09/13/84 2117 408 18 1 18 9 1 CH 35 6 1 1.5 5.0 1249.68 1200.26 
360 09/13/84 2117 349 64 1 17 9 1 Cli 35 6 1 1.5 5.0 410.00 362.64 
361 09/13/84 2132 409 18 1 18 9 2 eH 36 6 1 1.5 5.1 1280.16 1321. 54 
362 09/13/84 2132 350 64 1 17 9 2 Cli 36 6 1 1.5 5.1 430.00 416.96 
363 09/13/84 2145 Ino 18 1 18 9 3 CH 37 6 1 1.5 5.0 1280.16 1261.74 
364 09/13/84 2145 351 64 1 17 9 3 CH 37 6 1 1.5 5.0 460.00 388.12 
365 09/13/84 2159 411 18 1 18 10 3 CII 37 6 2 1.5 5.0 1158.21t 1184.86 
366 09/13/84 2159 352 611 1 17 10 3 CH 37 6 2 1.5 5.0 400.00 383.63 
367 09/13/84 2210 412 18 1 18 10 3 Gli 36 6 2 1.5 5.0 1158.211 1183.09 
368 09/13/84 2210 353 64 1 17 10 3 Gil 36 6 2 1.5 5.0 430.00 375.02 
369 09/13/84 2221 413 18 1 18 10 3 CH 36 6 2 1.5 5.0 1158.24 1225.34 
370 09/13/84 2221 354 64 1 17 10 3 CII 36 6 2 1.5 5.0 380.00 366.80 
371 09/13/84 2234 414 18 1 18 10 2 CH 35 6 2 1.5 5.0 1097.28 1383.20 
372 09/13/84 2234 355 611 1 17 10 2 CH 35 6 2 1.5 5.0 410.00 366.07 
373 09/13/84 2246 415 18 1 18 10 1 CH 35 6 2 1.5 5.0 1249.68 1345.92 
374 09/13/84 2246 356 64 1 17 10 1 CH 35 6 2 1.5 5.0 410.00 375.38 
375 09/13/84 2257 416 18 1 18 10 1 Cli 35 6 2 1.5 5.0 1249.68 1155.69 
376 09/13/84 2257 357 64 1 17 10 1 CII 35 6 2 1.5 5.0 IWO.OO 365.85 
377 09/13/84 2320 417 18 1 18 10 1 CH 35 6 1 1.5 5.0 1188.72 1344.42 
378 09/13/84 2320 358 64 1 17 10 1 eH 35 6 1 1.5 5.0 410.00 426.56 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 8 
DEPLOY~lENT DATA SUMMARY fOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE T I ME SAMPLE GEAR USE __ CODE VESL_ CD DPTII_R I V WAVE_liT REG I ON R I V_M I LE SITE TOI·,-D I R TOW_.SPD DURATION TOW .. _AREA VOLUME 

379 09/13/84 2334 418 18 1 18 10 1 CII 35 6 1 1.5 5.0 1188.72 1358.39 
380 09/13/84 2334 359 64 1 17 10 1 ell 35 6 1 1.5 5.0 410.00 374.12 
381 09/13/84 2351 419 18 1 18 10 2 CII 35 6 1 1.5 5.0 1188.72 1374.13 
382 09/13/84 2351 360 64 1 17 10 2 CII 35 6 1 1.5 5.0 1110.00 371.56 
383 09/111/8 /1 8 1120 18 1 18 10 2 eH 35 6 2 1.5 5.0 1158.24 1306.72 
384 09/14/84 8 361 6/1 1 17 10 2 Gil 35 6 2 1.5 5.0 420.00 379.99 
385 09/1 /1/8/1 22 421 18 1 18 10 1 ell 35 6 2 1.5 5.0 1158.2/1 777.68 
386 09/111/84 22 362 64 1 17 10 1 ell 35 6 2 1.5 5.0 400.00 369.38 
387 09/14/811 35 422 18 5 18 10 1 Gil 35 6 2 1.5 5.0 
388 09/14/84 35 363 64 1 17 10 1 ell 35 6 2 1.5 5.0 380.00 342.83 
389 09/1/1/8 /1 49 1123 18 1 18 10 1 ell 35 6 2 1.5 5.0 13/11.12 1265.83 
390 09/111/8/1 49 36/1 64 1 17 10 1 ell 35 6 2 1.5 5.0 440.00 383.55 
391 09/14/84 101 424 18 2 18 10 1 CII 35 6 1 1.5 5.0 1153.30 
392 09/111/84 101 365 64 1 17 10 1 CII 35 6 1 1.5 5.0 400.00 386.08 
393 09/14/8 /1 111 425 18 1 18 10 1 Cli 35 6 1 1.5 5.0 1249.68 1407.87 
39/1 09/1 LI/8 /1 111 366 64 1 17 10 1 Gil 35 6 1 1.5 5.0 1120.00 386.86 
395 09/14/84 121 367 64 1 17 10 2 Cli 35 6 1 1.5 5.0 410.00 386.16 
396 09/111/84 121 426 64 1 18 10 2 ell 35 6 1 1.5 5.0 390.00 481.00 
397 09/111/84 134 427 18 1 18 10 2 ell 35 6 2 1.5 5.0 1188.72 1318.99 
398 09/14/84 134 368 64 1 17 10 2 CII 35 6 2 1.5 5.0 430.00 418.41 
399 09/14/8/1 147 428 18 1 18 10 2 Gil 35 6 2 1.5 5.0 1341.12 1338.35 
1100 09/1 /1/8 /1 147 369 64 1 17 10 2 ell 35 6 2 1.5 5.0 '150.00 375.25 
401 09/111/84 205 429 18 5 18 8 1 CII 35 6 1 1.5 5.0 
402 09/14/8LI 205 370 64 1 17 8 1 CII 35 6 1 1.5 5.0 350.00 358.30 
403 09/1 /1/8/1 216 430 18 1 18 10 1 CII 35 6 1 1.5 5.0 1188.72 1/t69.69 
404 09/111/8 /1 216 371 64 1 17 10 1 CII 35 6 1 1.5 5.0 420.00 386.94 
1105 09/ PI/84 226 431 18 1 18 10 2 Gil 35 6 1 1.5 5.0 1341.12 1l167.37 
406 09/14/811 226 372 64 1 17 10 2 ell 35 6 1 1.5 5.0 360.00 361.86 
LI07 09/1 /1/84 236 1132 18 1 18 10 3 ell 36 6 1 1.5 5.0 12119.68 1318.24 
1108 09/lLl/8 /1 236 373 64 1 17 10 3 ell 36 6 1 1.5 5.0 1140.00 389.44 
409 09/1 /1/8/1 2117 433 18 1 18 10 3 ell 36 6 1 1.5 5.0 1402.08 1670.21 
Ll10 09/14/811 247 374 6LI 1 17 10 3 ell 36 6 1 1.5 5.0 420.00 389.32 
1111 09/1 LI /8 LI 259 434 18 1 18 10 3 ell 36 6 2 1.5 5.0 1249.68 1351.23 
412 09/14/8

'
1 259 375 64 1 17 10 3 Gil 36 6 2 1.5 5.0 410.00 358.47 

1113 09/14/84 309 435 18 1 18 10 3 Gil 36 6 2 1.5 5.0 1 L132. 56 1275.24 
41/1 09/1 /t/8 /1 309 376 64 1 17 10 3 ell 36 6 2 1.5 5.0 1120.00 381.75 
'115 09/lll/84 321 436 18 5 18 10 2 Gil 35 6 2 1.5 5.0 
1t16 09/1 LI/8 /1 321 377 64 1 17 10 2 ell 35 6 2 1.5 5.0 380.00 377.68 
41709/14/8/1 335 437 18 1 18 10 1 Gil 35 6 2 1.5 5.0 1402.08 1359.73 
'n8 09/lLl/84 335 378 6/1 1 17 10 1 Gil 35 6 2 1.5 5.0 L150.00 387.44 
419 09/14/84 2059 379 611 2 17 10 2 Gil 37 II 1 1.5 5.0 404.39 
420 09/14/84 2059 438 6/1 1 18 12 2 Gil 37 LI 1 1.5 5.0 360.00 238.68 
421 09/14/84 2117 380 64 1 17 8 1 Gil 37 4 1 1.5 5.0 390.00 1106.05 
422 09/14/84 2117 439 64 1 18 8 1 Gil 37 4 1 1.5 5.0 420.00 496.21 
423 09/14/84 2137 381 6/1 2 17 12 2 CII 37 LI 1 1.5 5.0 361.16 
424 09/14/84 2137 440 64 1 18 12 2 Gil 37 4 1 1.5 5.0 390.00 '181.75 
425 09/14/84 2206 385 6 /1 1 17 9 2 Gil 36 LI 2 1.5 5.1 450.00 393.52 
426 09/14/84 2211 382 64 5 17 10 1 ell 36 II 1 1.5 5.0 
427 09/14/84 2211 4Lll 64 1 18 10 1 eli 36 4 1 1.5 5.0 400.00 452.57 
428 09/14/84 2234 383 64 1 17 10 1 Gil 36 4 1 1.5 5.0 500.00 376.73 
429 09/14/84 2234 442 64 1 18 10 1 ell 36 4 1 1.5 5.0 440.00 509.60 
430 09/14/84 2249 384 6/1 1 17 10 2 Gil 36 4 2 1.5 5.0 390.00 373.70 
431 09/14/84 2249 443 6 /1 1 18 10 2 Gil 36 4 2 1.5 5.0 390.00 533.96 
432 09/14/84 2306 IILIII 6 /1 5 18 9 2 ell 36 4 2 1.5 5.0 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (lASK_CD 01) 9 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USCCODE VESLJD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOYl_DIR TOW_SPD DURATION TOW_AREA VOLUME 

433 09/14/84 2321 386 64 5 17 10 1 CH 36 4 2 1.5 
434 09/14/84 2331 445 64 1 18 10 1 CH 36 4 2 1.5 5.0 390.00 525.19 
1135 09/15/811 38 387 611 1 17 12 2 CH 311 6 2 1.5 5.0 380.00 368.30 
1136 09/15/84 38 4116 64 5 18 12 2 CH 34 6 2 1.5 5.0 
1137 09/15/811 53 388 64 1 17 14 2 CH 34 6 2 1.5 5.0 460.00 366.90 
1138 09/15/84 53 4117 64 5 18 14 2 CH 311 6 2 1.~ 5.0 
1139 09/15/84 151 389 64 1 17 9 1 TZ 33 6 2 1.5 5.0 350.00 394.06 
11 110 09/15/811 151 448 64 1 18 9 1 TZ 33 6 2 1.5 5.0 380.00 1l96.13 
441 09/15/84 207 390 64 1 17 9 1 TZ 33 6 2 1.5 5.0 350.00 349.50 
1142 09/15/811 207 449 611 1 18 9 1 TZ 33 6 2 1.5 5.0 370.00 497.06 
11113 09/15/84 220 391 64 1 17 9 1 TZ 32 6 2 1.5 5.0 390.00 372.19 
111,4 09/15/811 220 1150 611 1 18 9 1 TZ 32 6 2 1.5 5.0 370.00 458.59 
445 09/15/84 2112 392 64 1 17 9 1 TZ 33 6 2 1.5 5.0 390.00 372.32 
'1

'
16 09/15/811 2112 451 64 1 18 9 1 TZ 33 6 2 1.5 5.0 1120.00 471.72 

1147 09/15/84 258 393 64 1 17 9 1 TZ 33 6 1 1.5 5.0 460.00 409.81 
1148 09/15/811 258 1152 64 1 18 9 1 TZ 33 6 1 1.5 5.0 390.00 447.98 
4119 09/15/84 326 394 64 1 17 7 1 TZ 33 6 2 1.5 5.0 390.00 490.80 
450 09/15/811 326 453 64 1 18 10 1 TZ 33 6 2 1.5 5.0 380.00 522.54 
1151 09/15/84 343 395 64 1 17 8 1 TZ 32 6 2 1.5 5.0 430.00 379.76 
1152 09/15/84 343 454 64 1 18 8 1 TZ 32 6 2 1.5 5.0 400.00 485.06 
1,53 09/15/84 356 455 64 1 18 10 1 TZ 32 6 2 1.5 5.0 380.00 508.72 
1154 09/15/84 358 469 611 1 17 10 1 TZ 32 6 2 1.5 5.0 470.00 396.14 
455 09/15/84 422 1156 64 1 18 13 1 TZ 32 6 2 1.5 5.0 1160.00 489.29 
456 09/15/81, 422 470 611 1 17 13 1 1Z 32 6 2 1.5 5.1 490.00 390.01 
457 09/15/84 4'10 457 611 5 18 12 2 TZ 31 6 1 1.5 
458 09/15/811 4110 471 64 1 17 12 2 TZ 31 6 1 1.5 5.0 470.00 390.57 
459 09/15/84 453 458 64 1 18 12 2 TZ 31 6 1 1.5 5.0 380.00 446. 1.4 
1160 09/15/811 453 1172 64 1 17 12 2 TZ 31 6 1 1.5 5.0 380.00 359.53 
461 09/15/84 537 459 64 1 18 14 2 GH 34 6 1 1.5 5.0 270.00 452.23 
462 09/15/84 537 473 64 1 17 14 2 CH 34 6 1 1.5 5.1 320.00 359.99 
463 U9/15/84 2004 1160 18 1 18 10 1 I P 39 6 1 1.5 5.0 975.36 1078.26 
464 09/15/84 2004 474 64 1 17 10 1 IP 39 6 1 1.5 5.1 3l10.00 373.96 
465 09/15/84 2024 461 18 1 18 11 2 CH 38 6 1 1.5 5.0 944.88 1283.83 
466 09/15/84 2024 475 64 1 17 11 2 Cit 38 6 1 1.5 5.2 310.00 384.42 
467 09/15/84 2048 1162 18 1 18 12 2 GH 37 6 1 1.5 5.0 1005.84 1181.04 
468 09/15/84 2048 1176 64 1 17 12 2 CH 37 6 1 1.5 5.0 360.00 352.00 
469 09/15/84 2147 463 18 1 18 10 3 CH 36 6 1 1.5 5.0 1219.20 1357.19 
470 09/15/84 2147 477 64 2 17 10 3 CH 36 6 1 1.5 5.1 1049.79 
471 09/15/84 2202 461. 18 5 18 10 2 Cit 36 6 1 1.5 5.0 
472 09/15/84 2202 478 64 5 17 10 2 GH 36 6 1 1.5 5.1 
473 09/15/84 2231 465 18 1 18 10 2 Gil 36 6 1 1.5 5.0 1188.72 11109.74 
474 09/15/84 2231 479 64 1 17 10 2 CH 36 6 1 1.5 5.0 490.00 413.77 
475 09/15/84 2247 466 18 1 18 10 2 CIi 36 6 2 1.5 5.0 11,02.08 1337.57 
476 09/15/84 2247 480 64 1 17 10 2 CH 36 6 2 1.5 5.1 410.00 404.02 
477 09/15/84 2300 467 18 1 18 10 2 GH 35 6 2 1.5 5.0 1158.21• 1341.44 
478 09/15/84 2300 1/81 64 1 17 10 2 CH 35 6 2 1.5 5.0 410.00 393.84 
479 09/15/84 2316 468 18 1 18 10 2 CH 35 6 1 1.5 5.0 1249.68 1280.55 
480 09/15/84 2316 482 611 1 17 10 2 CH 35 6 1 1.5 5.0 410.00 364.92 
481 09/15/84 2331 501 18 1 18 10 2 CH 35 6 3 1.5 5.0 1219.20 1277.43 
482 09/15/84 2331 '183 611 1 17 10 2 CH 35 6 3 1.5 5.0 430.00 382.80 
1183 09/16/84 30 502 18 1 18 14 3 TZ 30 II 2 1.5 5.0 914.40 1374.00 
481, 09/16/84 30 484 64 1 17 14 3 TZ 30 4 2 1.5 5.2 400.00 350.04 
485 09/16/84 43 485 61, 1 17 15 3 1Z 30 II 2 1.5 5.2 390.00 412.84 
486 09/16/84 43 503 64 1 18 14 3 TZ 30 4 2 1.5 5.0 330.00 50'1.52 



AUGUST - SEPTEI1BER 1984 GEAR COMPAR I SON STUDY (TASK_CD 01) 10 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE CODE VESL_CD DPTH_RIV WAVCHT REGION RIV_MILE SITE TOW_DIR TOW_SPD DURATION TOW_AREA VOLur.,E 

487 09/24/84 1939 601 18 1 18 10 1 Cll 35 6 3 1.5 5.0 944.88 1425.76 
488 09/24/84 1939 486 611 1 17 10 1 Cli 35 6 3 1.5 5.0 380.00 396.52 
489 09/24/84 1959 602 18 2 18 10 1 Cli 35 6 3 1.5 6.0 1343.13 
490 09/24/84 1959 1187 64 1 17 10 1 CH 35 6 3 1.5 5.0 330.00 365.24 
491 09/24/84 2015 lj8B 64 1 17 10 1 CH 35 6 3 1.5 5.1 350.00 417.65 
492 09/24/84 2028 604 18 1 18 10 1 Cli 35 6 3 1.5 5.0 1188.72 1484.85 
493 09/24/84 2028 1189 64 1 17 10 1 CII 35 6 3 1.5 5.0 420.00 425.39 
494 09/24/84 2045 605 18 1 1B 10 . 1 Cli 35 6 3 1.5 5.0 1188.72 1512.611 
495 09/24/84 2045 490 64 1 17 10 1 CII 35 6 3 1.5 5.0 III 0 .00 1138.36 
496 09/24/84 2100 606 18 1 18 10 1 CH 35 6 3 1.5 5.0 975.36 1490.56 
497 09/24/84 2100 1191 64 1 17 10 1 CII 35 6 3 1.5 5.0 420.00 462.68 
498 09/24/84 2115 607 18 1 18 10 1 Cli 35 6 3 1.5 5.0 1310.64 1414.62 
499 09/24/84 2115 492 64 1 17 10 1 ell 35 6 3 1.5 5.5 430.00 457.26 
500 09/24/84 2138 608 18 1 18 8 1 Cli 35 6 3 1.5 5.0 1645.92 1458.99 
501 09/24/84 2138 493 611 1 17 10 1 Cll 35 6 3 1.5 5.0 370.00 413.44 
502 09/24/84 2153 609 18 1 18 10 1 eli 35 6 3 1.5 5.0 1371.60 1332.00 
503 09/24/84 2153 494 611 1 17 10 1 Cli 35 6 3 1.5 5.0 390.00 448.70 
504 09/24/84 2214 610 18 1 18 10 1 eH 35 6 3 1.5 5.0 1219.20 1318.58 
505 09/24/84 2214 495 64 1 17 10 1 eH 35 6 3 1.5 5.0 390.00 432.65 
506 09/24/84 2235 611 18 1 18 10 1 CII 35 6 3 1.5 5.0 1127.76 1340.39 
507 09/24/84 2235 496 64 1 17 10 1 ell 35 6 3 1.5 5.0 380.00 1138.63 
508 09/24/84 2309 612 18 1 18 10 • 1 Cil 35 6 3 1.5 5.0 1249.68 1304.00 
509 09/211/811 2309 497 64 1 17 10 1 Gil 35 6 3 1.5 5.0 430.00 446.53 
510 09/24/84 2328 613 18 1 18 10 1 ell 35 6 3 1.5 5.0 1127.76 1364.06 
511 09/2lj/84 2328 lj98 64 1 17 10 1 CH 35 6 3 1.5 5.0 1120.00 lj32.37 
512 U9/24/84 2345 614 18 1 18 10 1 ell 35 6 3 1.5 5.0 1341.12 11115.17 
513 09/24/84 2345 1199 611 1 17 10 1 CIl 35 6 3 1.5 5.0 410.00 437.42 
51q 09!25/84 4 615 18 1 18 10 1 CIl 35 6 3 1.5 5.0 1219.20 1394.05 
515 09/25/811 11 500 64 1 17 10 1 GIl 35 6 3 1.5 5.0 410.00 445.49 
516 09/25/84 29 616 18 1 18 10 1 eH 35 6 3 1.5 5.0 12119.68 1593.82 
517 09/25/811 29 50lj 64 1 17 10 1 CIl 35 6 3 1.5 5.0 390.00 4q2.81 
518 09/25/811 47 617 18 1 18 8 1 eH 35 6 3 1.5 5.0 1127.76 1530.12 
519 09/25/84 47 505 64 1 17 10 1 Gil 35 6 3 1.5 5.0 390.00 453.72 
520 09/25/811 108 618 18 5 18 8 1 eu 35 6 3 1.5 5.0 
521 09/25/8lj 108 506 64 1 17 10 1 CIl 35 6 3 1.5 5.0 390.00 4114.75 
522 09/25/84 122 619 18 2 18 9 1 eli 35 6 3 1.5 5.0 1426.38 
523 09/25/811 122 507 64 1 17 10 1 ell 35 6 3 1.5 5.0 1100.00 462.56 
52lj 09/25/84 1113 620 18 1 18 8 1 CH 35 6 3 1.5 5.0 1036.32 1342.04 
525 09/25/811 143 508 64 1 17 10 1 CIl 35 6 3 1.5 5.0 1100.00 452.17 
526 09/25/84 2011 621 18 1 18 8 1 ell 35 6 3 1.5 5.0 1219.20 1348.78 
527 09/25/81, 201, 509 64 1 17 10 1 CH 35 6 3 1.5 5.0 1100.00 43lj.58 
528 09/25/84 223 622 18 2 18 7 1 eH 35 6 3 1.5 5.0 723.82 
529 09/25/81, 223 510 6q 1 17 10 1 CH 35 6 3 1.5 5.0 420.00 4115.04 
530 09/25/84 256 623 18 1 18 8 1 CH 35 6 3 1.5 5.0 1158.24 1098.66 
531 09/25/811 256 511 611 1 17 10 1 ell 35 6 3 1.5 5.0 380.00 440.35 
532 09/25/811 31 11 624 18 2 18 9 1 Gil 35 6 3 1.5 5.0 1192.08 
533 09/25/81, 314 512 64 1 17 10 1 CH 35 6 3 1.5 5.0 400.00 435.45 
5311 09/25/84 336 625 18 1 18 8 2 CU 36 6 1 1.5 5.0 1097.28 1311.84 
535 09/25/811 336 513 64 1 17 10 1 Gil 36 6 1 1.5 5.6 1150.00 508.13 
536 09/25/84 1920 626 18 1 18 10 2 eH 38 6 2 1.5 5.0 1158.24 1240.23 
537 09/25/84 1920 514 64 1 17 10 2 CH 38 6 2 1.5 5.0 400.00 438.36 
538 09/25/84 1937 627 18 1 18 10 2 GH 37 6 2 1.5 5.0 1036.32 993.48 
539 09/25/84 1937 515 64 1 17 10 2 CH 37 6 2 1.5 5.0 410.00 431.60 
540 09/25/84 1952 628 18 1 18 10 1 CIl 37 6 2 1.5 5.0 1219.20 1301. 32 
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DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOW_DIR TOW_.SPD DURATION TOW_AREA VOLUME 

541 09/25/84 1952 516 64 1 17 10 1 Cli 37 6 2 1.5 5 390.00 413.91 
542 09/25/84 2007 629 18 I 18 10 1 Cli 36 6 2 1.5 5 1127.76 1280.41 
543 09/25/84 2007 517 64 1 17 10 1 Cli 36 6 2 1.5 5 380.00 425.96 
544 09/25/84 2023 630 18 1 18 10 1 Cli 36 6 2 1.5 5 1158.211 1258.87 
545 09/25/84 2023 518 64 1 17 10 1 CH 36 6 2 1.5 5 380.00 427.28 
546 09/25/84 2041 631 18 1 18 10 1 CIf 36 6 2 1.5 5 1097.28 1229.71 
547 09/25/84 2041 519 64 2 17 10 1 CH 36 6 2 1.5 5 459.45 
548 09/25/84 2125 632 18 1 18 10 1 CH 35 6 2 1.5 5 13/11.12 1332.07 
549 09/25/84 2125 520 64 1 17 10 1 CH 35 6 2 1.5 5 370.00 427.25 
550 09/25/84 2140 633 18 2 18 10 1 Cli 35 6 4 1.5 5 1323.54 
551 09/25/84 2140 521 64 1 17 10 1 CH 35 6 II 1.5 5 4/10.00 429.17 
552 09/25/84 2157 634 18 1 18 10 1 Cli 35 6 4 1.5 5 1249.68 1242.30 
553 09/25/84 2157 522 64 1 17 10 1 CH 35 6 4 1.5 5 450.00 448.90 
554 09/25/84 2222 635 18 1 18 10 1 CH 35 6 3 1.5 5 1127.76 1214.37 
555 09/25/84 2222 523 64 1 17 10 1 Cli 35 6 3 1.5 5 1100.00 438./16 
556 09/25/84 2237 636 18 1 18 10 1 CH 35 6 3 1.5 5 1127.76 1264.38 
557 09/25/84 2237 52/1 64 1 17 10 1 CH 35 6 3 1.5 5 380.00 LI37.52 
558 09/25/84 2251 637 18 1 18 10 1 eH 35 6 1 1.5 5 1402.08 1419.57 
559 09/25/84 2251 525 64 1 17 10 1 Cli 35 6 1 1.5 5 420.00 1139.13 
560 09/25/84 2306 638 18 1 18 10 1 CH 36 6 1 1.5 5 1493.52 1397.69 
561 09/25/84 2306 526 64 1 17 10 1 CH 36 6 1 1.5 5 LI60.00 439.75 
562 09/25/84 2325 639 18 1 18 10 1 Cli 36 6 1 1.5 5 1005.8l1 1322.57 
563 09/25/84 2325 527 64 1 17 10 1 CH 36 6 1 1.5 5 440.00 437.12 
564 09/25/84 2343 6/,0 18 1 18 10 1 CH 37 6 1 1.5 5 1371.60 1386.89 
565 09/25/84 2343 528 64 1 17 10 1 Cli 37 6 1 1.5 5 490.00 453.81 
566 09/26/811 1 641 18 1 18 10 1 CH 37 6 2 1.5 5 1097.28 1339.22 
567 09/26/84 1 529 64 1 17 10 1 CH 37 6 2 1.5 5 380.00 422.14 
568 09/26/84 16 642 18 1 18 10 1 CH 37 6 2 1.5 5 1066.80 1209.14 
569 09/26/81~ 16 530 64 1 17 10 1 CH 37 6 2 1.5 5 420.00 423.53 
570 09/26/84 36 643 18 1 18 10 1 CH 36 6 2 1.5 5 91t ll.88 1176.67 
571 09/26/8 /1 36 531 6/1 1 17 10 1 CH 36 6 2 1.5 5 440.00 435.28 
572 09/26/811 54 64

'
1 18 1 18 10 1 Cli 36 6 2 1.5 5 1127.76 1354.49 

573 09/26/84 54 532 64 1 17 10 1 CH 36 6 2 1.5 5 470.00 1123.70 
574 09/26/811 111 645 18 2 18 10 1 CH 36 6 1 1.5 5 1282.47 
575 09/26/84 111 533 6/1 1 17 10 1 CH 36 6 1 1.5 5 400.00 430.68 
576 09/26/84 128 646 18 2 18 37 2 Cli 37 6 1 1.5 5 1269.33 
577 09/26/811 128 534 64 1 17 10 2 Cli 37 6 1 1.5 5 400.00 426.14 
578 09/26/84 147 647 18 1 18 10 2 CH 37 6 1 1.5 5 1402.08 1292.65 
579 09/26/84 1117 535 64 1 17 10 2 CH 37 6 1 1.5 5 380.00 427.68 
580 09/26/84 209 6118 18 1 18 10 2 CH 37 6 2 1.5 5 1127.76 1311.16 
581 09/26/8LI 209 536 64 1 17 10 2 eH 37 6 2 1.5 5 450.00 424.45 
582 09/26/84 228 6119 18 2 18 10 2 CH 36 6 2 1.5 5 1293.20 
583 09/26/84 228 537 64 1 17 10 2 CH 36 6 2 1.5 5 It60.00 414.16 
5811 09/26/811 21,8 650 18 1 18 10 2 CH 36 6 1 1.5 5 1036.32 1134.57 
585 09/26/84 2118 538 64 1 17 10 2 CH 36 6 1 1.5 5 400.00 436.67 
586 09/26/84 3011 651 18 1 18 10 2 CH 37 6 1 1.5 5 975.36 1143.79 
587 09/26/81, 3011 539 6L~ 1 17 10 2 CH 37 6 1 1.5 5 370.00 423.78 
588 09/26/811 3211 652 18 1 18 10 2 CH 37 6 1 1.5 5 1097.28 1148.67 
589 09/26/811 321, 540 64 1 17 10 2 Cli 37 6 1 1.5 5 390.00 442.411 
590 09/26/84 342 653 18 1 18 10 2 Cli 37 6 1 1.5 5 1097.28 1000.84 
591 09/26/84 3112 5111 64 1 17 10 2 CIf 37 6 1 1.5 5 370.00 1118.09 
592 09/26/84 402 6511 18 1 18 10 2 CH 37 6 2 1.5 5 158/1.96 1210.17 
593 09/26/84 1102 542 64 1 17 10 2 Cli 37 6 2 1.5 5 470.00 403.95 

. 594 09/26/84 420 655 18 1 18 10 2 Cli 37 6 2 1.5 5 1371.60 992.58 
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DE PLOYMENT DATA SUMMARY FOR 3 METER BEAI1 TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOW_DIR TOW __ SPO DURATION TOV,-AREA VOLUME 

595 09/26/811 420 543 64 1 17 10 2 CIl 37 6 2 1.5 5 460.00 427.53 
596 09/26/811 11110 656 18 1 18 10 2 CH 36 6 1 1.5 5 1066.80 1232.94 
597 09/26/84 4/10 5411 64 5 17 10 2 CH 36 6 1 1.5 
598 09/26/84 456 657 18 1 18 10 2 CH 37 6 1 1.5 5 1097.28 1306.41 
599 09/26/811 456 545 64 1 17 10 2 CH 37 6 1 1.5 5 360.00 430.29 
600 09/26/84 2222 5/16 64 1 17 10 2 CH 38 6 1 1.5 5 490.00 434.41 
601 09/26/84 2223 658 18 1 18 10 2 CH 38 6 1 1.5 5 1645.92 1282.06 
602 09/26/84 2240 659 18 1 18 10 2 CIl 38 6 2 1.5 5 1066.80 1422.94 
603 09/26/84 2240 547 64 1 17 10 2 CH 38 6 2 1.5 5 360.00 513.45 
604 09/26/84 2253 660 18 1 18 10 2 CIl 38 6 2 1.5 5 1188.72 1407.46 
605 09/26/84 2253 548 611 1 17 10 2 CH 38 6 2 1.5 5 370.00 450.29 
606 09/26/84 2308 661 18 1 18 10 2 CH 38 6 2 1.5 5 1036.32 1371.35 
607 09/26/84 2308 5119 64 1 17 10 2 CH 38 6 2 1.5 5 360.00 435.20 
608 09/26/84 2324 662 18 1 18 10 2 CH 37 6 2 1.5 5 1158.24 1313.01 
609 09/26/84 2324 550 64 1 17 10 2 CIl 37 6 2 1.5 5 350.00 416.17 
610 09/26/84 2340 663 18 1 18 10 2 CH 37 6 2 1.5 5 1188.72 1276.83 
611 09/26/84 2340 551 64 1 17 10 2 CH 37 6 2 1.5 5 360.00 420.20 
612 09/27/84 2024 552 18 1 17 8 1 CH 38 6 2 1.5 5 1645.92 1666.94 
613 09/27/84 2024 664 64 1 9 8 1 CH 38 6 2 1.5 5 490.00 509.40 
614 09/27/84 2041 553 18 1 17 8 1 CH 37 6 2 1.5 5 1554.48 1503.50 
615 09/27/84 2041 665 64 1 9 8 1 CH 37 6 2 1.5 5 500.00 483.99 
616 09/27/84 2055 554 18 1 17 8 1 CH 36 6 2 1.5 5 1463.04 1642.20 
617 09/27/84 2055 666 64 1 9 8 1 Cli 36 6 2 1.5 5 480.00 486.52 
618 09/27/84 2111 555 18 1 17 8 1 CH 36 6 2 1.5 5 1402.08 11152.86 
619 09/27/84 2111 667 64 1 9 8 1 CH 36 6 2 1.5 5 400.00 501.83 
620 09/27/84 2131 556 18 5 17 8 1 CH 38 6 2 1.5 5 
621 09/27/84 2131 668 64 1 9 9 1 CH 38 6 2 1.5 5 380.00 433.05 
622 09/29/84 2015 603 18 1 18 10 1 CIl 35 6 3 1.5 5 1066.80 1387.72 

~ 



AUGUST - SEPTEMBER 19811 GEAR COMPARISON STUDY (TASK_CD 01) 
DEPLOYMENT DATA SUMMARY fOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOv,-DIR TOW_SPD DURATION TOW __ AREA VOLUME 

1 08/16/84 2149 31 18 1 17 10 1 CH 38 6 1 1.5 5.2 1249.68 1275.21 
2 08/16/84 2149 1 64 1 9 10 1 CH 38 6 1 1.5 5.0 370.00 507.29 
3 08/16/84 22111 32 18 1 17 10 1 eli 38 6 1 1.5 5.2 1280.16 1074.20 
4 08/16/811 2214 2 64 1 9 10 1 CH 38 6 1 1.5 5.0 390.00 485.79 
5 08/16/84 2238 33 18 5 17 10 1 CH 38 6 1 
6 08/16/84 2238 3 64 1 9 10 1 CH 38 6 1 1.5 5.0 390.00 424.39 
7 08/16/84 2251 34 18 1 17 10 1 CH 38 6 1 1.5 5.0 1158.24 1078.37 
8 08/16/84 2251 4 64 1 9 10 1 CH 38 6 1 1.5 5.0 430.00 405.70 
9 08/16/84 2312 35 18 1 17 10 1 CH 38 6 1 1.5 5.2 1249.68 1216.21 

10 08/16/84 2312 5 64 1 9 10 1 CII 38 6 1 1.5 5.0 410.00 477.60 
11 08/16/84 2334 36 18 1 17 10 1 CH 38 6 1 1.5 5.2 1432.56 1248.29 
12 08/16/84 2334 6 64 1 9 10 1 CH 38 6 1 1.5 5.0 460.00 415.77 
13 08/16/84 2352 37 18 1 17 10 1 CH 38 6 1 1.5 5.2 1432.56 1258.37 
14 08/16/84 2352 7 64 1 9 10 1 CH 38 6 1 1.5 5.0 510.00 466.06 
15 08/17/84 17 38 18 1 17 10 1 CH 37 6 1 1.5 5.2 2834.64 1362.54 
16 08/17/811 17 8 64 1 9 10 1 Cli 37 6 1 1.5 5.0 500.00 1195.16 
17 08/17/84 35 39 18 1 17 10 1 CH 37 6 1 1.5 5.2 1584.96 1305.97 
18 08/17/84 35 9 64 1 9 10 1 Cli 37 6 1 1.5 5.0 540.00 482.45 
19 08/1 7/811 51 40 18 1 17 12 1 CH 38 6 1 1.5 5.7 1463.04 1227.16 
20 08/17/84 51 10 64 1 9 12 1 Cli 38 6 1 1.5 5.0 520.00 464.52 
21 08/17/811 112 41 18 1 17 13 1 CH 38 6 1 1.5 5.8 1584.96 1401.80 
22 08/17/84 112 11 64 1 9 12 1 Cli 38 6 1 1.5 5.0 530.00 489.40 
23 08/17/84 135 42 18 1 17 14 1 eli 38 6 1 1.5 5.5 1615.411 1320.52 
24 08/17/84 135 12 64 1 9 13 1 Cli 38 6 1 1.5 5.0 510.00 491.98 
25 08/17/84 201 43 18 1 17 14 2 CH 38 6 1 1.5 5.5 1645.92 1339.06 
26 08/17/84 201 13 64 1 9 13 2 Cli 38 6 1 1.5 5.0 590.00 490.95 
27 08/17/811 226 44 18 1 17 14 2 CH 38 6 1 1.5 5.5 16115.92 1361.47 
28 08/17/84 226 14 64 1 9 13 2 Cli 38 6 1 1.5 5.0 540.00 477.15 
29 08/17/811 248 45 18 1 17 14 2 Cli 38 6 1 1.5 5.5 1645.92 1307.61 
30 08/17/811 2148 15 64 1 9 14 2 CH 38 6 1 1.5 5.0 550.00 451.34 
31 08/17/84 316 46 18 1 17 14 2 Cli 38 6 1 1.5 5.5 1615.44 1339.54 
32 08/17/84 316 16 64 1 9 14 2 CH 38 6 1 1.5 5.0 590.00 442.98 
33 08/17/84 334 47 18 1 17 12 2 CH 38 6 2 1.5 5.5 1097.28 1228.28 
34 08/17/811 334 17 64 1 9 12 2 CH 38 6 2 1.5 5.0 540.00 480.14 
35 08/17/84 407 48 18 1 17 14 2 CH 38 6 1 1.5 5.5 1371.60 1212.48 
36 08/17/84 407 18 64 1 9 13 2 Cli 38 6 1 1.5 5.0 410.00 41tJ.20 
37 08/17/84 428 49 18 1 17 12 2 CH 38 6 1 1.5 5.5 1371.60 1158.66 
38 08/17/811 1'28 19 64 1 9 12 2 CH 38 6 1 1.5 5.0 450.00 481.34 
39 08/17/84 1147 50 18 1 17 12 1 Cli 38 6 1 1.5 5.5 1249.68 1244.18 
110 08/17/811 447 20 64 1 9 12 1 CII 38 6 1 1.5 5.0 500.00 488.15 
41 08/17/84 2131 51 18 1 17 12 1 eli 38 6 1 1.5 5.5 121'9.68 1249.45 
42 08/17/84 2131 21 64 1 9 10 1 CH 38 6 1 1.5 5.0 400.00 443.29 
43 08/17/84 2151 52 18 2 17 12 1 Cli 38 6 1 1.5 5.5 1256.21 
44 08/17/84 2151 22 64 1 9 10 1 Cli 38 6 1 1.5 5.0 390.00 486.42 
45 08/17/84 2210 53 18 1 17 12 1 CH 38 6 1 1.5 5.5 1158.24 1268.06 
46 08/17/84 2210 23 611 1 9 10 1 CIl 38 6 1 1.5 5.0 460.00 497.19 
47 08/17/84 2229 54 18 1 17 12 2 CH 38 6 1 1.5 5.5 1066.80 1168.81 
48 08/17/84 2229 24 64 1 9 10 '2 eli 38 6 1 1.5 5.0 1110.00 441.64 
49 08/17/84 2312 55 18 1 17 12 2 CII 38 6 1 1.5 5.5 1249.68 1221.42 
50 08/17/84 2312 25 611 1 9 10 2 CH 38 6 1 1.5 5.0 1100.00 436.29 
51 08/17/84 2330 56 18 5 Cli 38 6 
52 08/17/84 2330 26 64 1 9 11 Cli 38 6 1.5 5.0 370.00 439.67 
53 08/18/84 15 57 18 1 17 12 Cli 38 6 1.5 5.5 1310.64 1139.21 
54 08/18/84 15 27 611 1 9 10 Cli 38 6 1.5 5.0 440.00 455.92 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 2 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USCCODE VESL __ CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOW_DIR TOW_SPD DURATION TOW_AREA VOLUME 

55 08/18/84 38 58 . 18 1 17 12 1 Cit 38 6 1 1.5 5.5 1432.56 1300.12 
56 08/18/811 38 28 64 1 9 11 1 CH 38 6 1 1.5 5.0 500.00 544.59 
57 08/18/84 57 59 18 2 17 12 1 CH 38 6 2 1.5 5.5 27.22 
58 08/18/811 57 29 64 1 9 10 1 CII 38 6 2 1.5 5.0 420.00 441. 93 
59 08/18/811 114 60 18 1 17 12 1 CH 38 6 2 1.5 5.5 1097.28 1134.77 
60 08/18/84 114 30 64 1 9 10 1 CH 38 6 2 1.5 5.0 410.00 1141.64 
61 08/18/84 132 61 18 1 17 12 1 CII 38 6 2 1.5 5.5 1158.24 1098.80 
62 08/18/811 132 101 64 1 9 10 1 CH 38 6 2 1.5 5.0 400.00 504.47 
63 08/18/811 152 62 18 1 17 12 1 I P 39 6 2 1.5 5.5 1036.32 1201.08 
611 08/18/84 152 102 64 1 9 10 1 IP 39 6 2 1.5 5.0 390.00 453.49 
65 08/18/84 210 63 18 1 17 10 1 IP 39 6 2' 1.5 5.5 1158.24 1151. 17 
66 08/18/811 210 103 64 1 9 10 1 IP 39 6 2 1.5 5.0 410.00 463.13 
67 08/18/84 229 64 18 1 17 10 1 IP 39 6 2 1.5 5.5 975.36 1070.49 
68 08/18/811 229 104 64 1 9 10 1 I P 39 6 2 1.5 5.0 370.00 447.20 
69 08/18/84 2117 65 18 1 17 10 1 IP 39 6 2 1.5 5.5 1036.32 1186.59 
70 08/18/84 247 105 64 1 9 10 1 IP 39 6 2 1.5 5.0 350.00 434.67 
71 08/18/84 305 66 18 1 17 10 1 I P 39 6 2 1.5 5.5 975.36 1030.14 
72 08/18/84 305 106 64 1 9 10 1 IP 39 6 2 1.5 5.0 390.00 410.33 
73 08/18/811 323 67 18 1 17 10 1 Cit 38 6 2 1.5 5.5 1005.84 1205.81 
74 08/18/84 323 107 64 1 9 10 1 CH 38 6 2 1.5 5.0 400.00 505.10 
75 08/18/811 3115 68 18 2 17 10 1 IP 39 6 2 1.5 5.5 853.60 
76 08/18/84 345 108 64 1 9 10 1 I P 39 6 2 1.5 5.0 390.00 456.22 
77 08/18/84 1112 69 18 1 17 12 1 CH 38 6 2 1.5 5.5 1219.20 1223.75 
78 08/18/811 412 109 64 5 9 10 1 Cft 38 6 2 1.5 5.0 
79 08/18/811 1135 70 18 1 17 12 2 Cit 38 6 2 1.5 5.5 1188.72 1173.02 
80 08/18/84 1135 110 64 1 9 10 2 CH 38 6 2 1.5 5.0 410.00 470.91 
81 08/18/84 454 71 18 1 17 12 2 IP 39 6 2 1.5 5.0 1188.72 1236.01 
82 08/18/811 45 11 111 64 1 9 10 2 IP 39 6 2 1.5 5.0 1110.00 464.84 
83 08/18/84 512 72 18 2 17 12 2 CII 38 6 1 1.5 5.5 1183.70 
811 08/18/84 512 112 64 1 9 10 2 CII 38 6 1 1.5 5.0 420.00 438.89 
85 08/18/84 2053 73 18 1 17 12 1 CII 38 6 1 1.5 5.5 1158.24 1158. 11 
86 08/18/84 2053 113 64 1 9 10 1 CII 38 6 1 1.5 5.0 350.00 443.26 
87 U8/18/84 2113 71, 18 1 17 12 1 CII 38 6 1 1.5 5.5 975.36 1162.64 
88 08/18/84 2113 114 64 1 9 10 1 CII 38 6 1 1.5 5.0 350.00 428.57 
89 08/18/84 2133 75 18 1 17 12 1 CH 38 6 1 1.5 5.5 1036.32 1082.70 
90 08/18/84 2133 115 64 1 9 10 1 CIl 38 6 1 1.5 5.0 330.00 414.39 
91 08/18/84 2150 76 18 1 17 10 1 CH 38 6 1 1.5 5.5 1158.24 1253.31 
92 08/18/84 2150 116 64 1 9 10 1 CII 38 6 1 1.5 5.0 380.00 426.16 
93 08/18/84 2207 77 18 1 17 12 1 CII 38 6 1 1.5 5.5 1097.28 1300.28 
94 08/18/84 2207 117 64 1 9 10 1 Cit 38 6 1 1.5 5.0 360.00 458.43 
95 08/18/84 2225 78 18 5 17 12 1 CIl 38 6 1 1.5 
96 08/18/84 2225 118 64 1 9 10 1 CH 38 6 1 1.5 5.0 320.00 429.43 
97 08/18/84 2307 79 18 1 17 11 1 CII 38 6 1 1.5 5.5 1158.211 1159.90 
98 08/18/84 2307 119 64 1 9 10 1 CH 38 6 1 1.5 5.0 390.00 415.23 
99 08/18/84 2325 80 18 1 17 10 1 CII 38 6 2 1.5 5.5 1310.64 1291.45 

100 08/18/84 2325 120 64 1 9 10 1 CII 38 6 2 1.5 5.0 430.00 425.03 
101 08/18/84 2342 81 18 1 17 10 1 CII 38 6 2 1.5 5.5 1371.60 1241.79 
102 08/18/84 2342 121 611 1 9 10 1 CII 38 6 2 1.5 5.0 410.00 433.30 
103 08/19/84 17 83 18 1 17 10 1 Cli 38 6 2 1.5 5.5 1249.68 1257.11 
104 08/19/811 17 123 64 1 9 10 1 CIl 38 6 2 1.5 5.0 420.00 1155.27 
105 08/19/811 33 84 18 1 17 12 1 CII 38 6 2 1.5 5.5 1127.76 1008.48 
106 08/19/811 33 121, 64 1 9 10 1 CII 38 6 2 1.5 5.0 380.00 373.63 
107 08/19/84 53 85 18 1 17 12 1 CII 38 6 2 1.5 5.5 1127.76 1142.99 
108 08/19/81, 53 125 611 1 9 10 1 CII 38 6 2 1.5 5.0 1,60.00 448.91 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CO 01) 3 
DEPLOYMENT DATA SUMMARY fOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPTH_RIV WAVCHT REGION RIV_MILE SITE TO~'-DIR Tm,-SPD DURATION TOW_AREA VOLUME 

109 08/19/84 115 86 18 1 17 13 1 CH 38 6 2 1.5 5.5 1127.76 1210.19 
110 08/19/84 115 126 64 1 9 10 1 CH 38 6 2 1.5 5.0 370.00 443.09 
111 08/19/811 136 87 18 1 17 12 1 CII 38 6 2 1.5 5.5 1127.76 1150.29 
112 08/19/811 136 127 64 1 9 10 1 CH 38 6 2 1.5 5.0 440.00 420.84 
113 08/19/84 156 88 18 1 17 12 1 CII 38 6 2 1.5 5.5 1066.80 1006.35 
1111 08/19/811 156 128 64 1 9 10 1 CII 38 6 2 1.5 5.0 320.00 416.74 
115 08/19/84 216 89 18 1 17 14 1 Cli 38 6 2 1.5 5.5 1127.76 1222.35 
116 08/19/84 216 129 64 1 9 10 1 CII 38 6 2 1.5 5.0 440.00 514.32 
117 08/19/811 235 90 18 1 17 14 1 Cli 38 6 2 1.5 5.5 1066.80 1122.81 
118 08/19/811 235 130 64 1 9 10 1 Cli 38 6 2 1.5 5.0 400.00 424.26 
119 08/19/811 301 91 18 1 17 14 1 Cli 38 6 2 1.5 5.5 1066.80 998.28 
120 08/19/811 301 131 611 1 9 10 1 CH 38 6 2 1.5 5.0 370.00 11211.55 
121 08/19/84 321 92 18 1 17 14 1 Cli 38 6 2 1.5 5.5 1127.76 1239.09 
122 08/19/811 321 132 64 1 9 10 1 Cll 38 6 2 1.5 5.0 390.00 437.66 
123 08/19/84 2400 82 18 1 17 10 1 CH 38 6 2 1.5 5.5 1249.68 1183.58 
124 08/19/84 2400 122 64 1 9 10 1 CH 38 6 2 1.5 5.0 460.00 456.68 
125 08/29/811 106 93 18 1 9 12 2 CII 38 6 2 1.5 5.0 1280.16 1338.81 
126 08/29/84 106 170 64 1 17 12 2 CH 38 6 2 1.5 5.0 380.00 1103.36 
127 08/29/84 121 911 18 1 9 12 2 CH 38 6 2 1.5 5.0 762.00 1297.23 
128 08/29/84 121 171 64 5 17 12 2 CH 38 6 2 1.5 5.0 
129 08/29/84 141 95 18 1 9 12 2 CH 38 6 2 1.5 5.0 1158.24 1371.31 
130 08/29/84 141 172 64 1 17 12 2 CH 38 6 2 1.5 5.0 410.00 473.07 
131 08/29/811 158 96 18 1 9 12 2 CH 38 6 1 1.5 5.0 1524.00 1578.74 
132 08/29/84 158 173 64 1 17 12 2' CII 38 6 1 1.5 5.0 510.00 488.52 
133 08/29/84 221 97 18 1 9 12 2 CH 38 6 2 1.5 5.0 1432.56 1565.21 
134 08/29/84 221 174 64 1 17 12 2 CH 38 6 2 1.5 5.0 460.00 524.30 
135 08/29/84 239 98 18 1 9 12 2 CH 38 6 2 1.5 5.0 1584.96 1413.68 
136 08/29/811 239 175 611 1 17 12 2 CH 38 6 2 1.5 5.0 L130.00 1157.18 
137 08/29/84 255 99 18 1 9 11 2 CH 37 6 2 1.5 5.0 1737.36 1494.88 
138 08/29/811 255 176 64 1 17 12 2 CH 37 6 2 1.5 5.0 450.00 4118.26 
139 08/29/84 322 100 18 1 9 10 2 CH 35 6 1 1.5 5.0 1341.12 1538.44 
140 08/29/84 322 177 64 1 17 10 2 CH 35 6 1 1.5 5.0 430.00 494.42 
141 OH/29/811 338 133 18 1 9 10 2 CH 35 6 1 1.5 5.0 1554. LI8 1546.17 
142 08/29/811 338 178 64 1 17 9 2 CH 35 6 1 1.5 5.0 L170.00 479.01 
1113 08/29/84 352 134 18 1 9 9 2 Cli 35 6 1 1.5 5.0 1097.28 1460.94 
144 08/29/811 352 179 64 1 17 9 2 CH 35 6 1 1.5 5.0 440.00 504.84 
1115 08/29/84 412 135 18 1 9 9 2 CH 35 6 1 1.5 5.0 1554.48 1401.89 
1116 08/29/84 1112 180 64 1 17 9 2 CH 35 6 1 1.5 5.0 450.00 547.45 
1117 08/29/84 1133 136 18 1 9 8 2 CII 35 6 1 1.5 5.0 1280.16 1366.96 
1118 08/29/84 433 181 64 1 17 8 2 CII 35 6 1 1.5 5.0 450.00 511 .78 
149 08/29/811 1153 137 18 1 9 6 2 CII 35 6 1 1.5 5.0 1524.00 1421.53 
150 08/29/84 453 182 64 1 17 6 2 CH 35 6 1 1.5 5.0 390.00 479.43 
151 08/29/811 510 138 18 5 9 8 2 CII 36 6 1 1.5 5.0 
152 08/29/84 510 183 64 1 17 8 2 CH 36 6 1 1.5 5.0 490.00 563.36 
153 08/30/84 2129 139 18 1 17 12 1 CH 38 6 1 1.5 5.0 1493.52 1411.24 
154 08/30/84 2129 1811 64 1 9 9 1 CII 38 6 1 1.5 5.0 380.00 1156.86 
155 08/30/84 2144 140 18 1 17 10 1 CH 38 6 1 1.5 5.0 1584.96 1493.06 
156 08/30/84 2144 185 64 1 9 10 1 CII 38 6 1 1.5 5.0 380.00 451.18 
157 08/30/84 2158 141 18 1 17 10 1 CH 38 6 1 1.5 5.0 1463.04 1412.39 
158 08/30/84 2158 186 611 1 9 9 1 CII 38 6 1 1.5 5.0 510.00 452.72 
159 08/30/84 2211 142 18 1 17 10 1 CII 38 6 1.5 5.0 11102.08 1495.95 
160 08/30/84 2211 187 64 1 9 9 1 CII 38 6 1.5 5.0 560.00 494.67 
161 08/30/84 2235 143 18 1 17 10 1 CII 37 6 1.5 5.0 1584.96 1472.73 
162 08/30/84 2235 188 64 1 9 10 1 CII 37 6 1.5 5.0 520.00 469.37 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 4 
DEPLOYMENT DATA SUMI1ARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOW_DIR TOW_SPD DURATION TOW_AREA VOLUME 

163 08/30/84 2301 1411 18 1 17 8 1 Cil 36 6 2 1.5 5.0 1341.12 1458.84 
164 08/30/84 2301 189 64 1 9 9 1 CH 36 6 2 1.5 5.0 470.00 483.49 
165 08/30/84 2315 145 18 1 17 8 1 CH 36 6 2 1.5 5.0 1341.12 1443.33 
166 08/30/84 2315 190 64 1 9 9 1 CH 36 6 2 1.5 5.0 420.00 511. 76 
167 08/30/84 2328 1116 18 1 17 10 1 CH 35 6 2 1.5 5.0 1402.08 1430.09 
168 08/30/84 2328 191 64 1 9 9 1 CH 35 6 2 1.5 5.0 1130.00 469.91 
169 08/30/84 2341 147 18 1 17 10 1 Cil 35 6 2 1.5 5.0 1493.52 1489.20 
170 08/30/84 2341 192 64 1 9 10 1 CH 35 6 2 1.5 5.0 470.00 492.88 
171 08/30/84 2353 148 18 1 17 10 1 Cil 35 6 2 1.5 5.0 1554. 118 646.71 
172 08/30/84 2353 193 611 1 9 10 1 CH 35 6 2 1.5 5.0 480.00 479.92 
173 08/31/84 4 194 64 1 9 10 1 CH 35 6 1 1.5 5.0 430.00 494.81 
174 08/31/811 18 150 18 1 17 10 1 Cft 35 6 1 1.5 5.0 1310.64 1492.32 
175 08/3 1/811 18 195 64 1 9 10 1 CH 35 6 1 1.5 5.0 520.00 500.38 
176 08/31/84 34 151 18 1 17 10 1 Cft 36 6 2 1.5 5.0 1341.12 1514.69 
177 08/31/811 34 196 64 1 9 10 1 CH 36 6 2 1.5 5.0 500.00 486.37 
178 08/31/84 45 152 18 1 17 10 1 CII 36 6 2 1.5 5.0 1463.04 1518.46 
179 08/31/84 45 197 611 1 9 10 1 CH 36 6 2 1.5 5.0 520.00 506.34 
180 08/31/84 59 153 18 1 17 10 1 CH 35 6 1 1.5 5.0 1432.56 1477.31 
181 08/31/84 59 198 64 1 9 10 1 CII 35 6 1 1.5 5.0 400.00 489.77 
182 08/31/811 112 154 18 1 17 10 2 CH 35 6 1 1.5 5.0 1402.08 1531.59 
183 08/31/84 112 199 64 1 9 10 1 CH 35 6 1 1.5 5.0 470.00 465.86 
184 08/31/84 124 200 64 1 9 11 1 CII 35 6 1 1.5 5.0 470.00 483.16 
185 08/31/84 137 156 18 1 17 12 2 CH 35 6 1 1.5 5.0 1341.12 1423.94 
186 08/31/84 137 201 64 1 9 7 1 Cil 35 6 1 1.5 5.0 380.00 1191.89 
187 08/31/84 206 157 18 1 17 10 2 CIl 36 6 2 1.5 5.0 1432.56 1493.46 
188 08/31/84 206 202 64 1 9 10 1 CH 36 6 2 1.5 5.0 430.00 1183.01 
189 08/31/84 2114 158 18 1 17 10 2 CH 36 6 2 1.5 5.0 1310.64 1449.80 
190 08/31/811 21111 203 611 1 9 11 1 Cil 36 6 2 1.5 5.0 430.00 504.02 
191 08/31/84 301 159 18 1 17 10 2 Cil 36 6 2 1.5 5.0 1341.12 1426.04 
192 08/31/811 301 204 64 1 9 10 1 CH 36 6 2 1.5 5.0 470.00 484.46 
193 08/31/811 316 160 18 1 17 11 2 CH 36 6 2 1.5 5.0 1402.08 1518.81 
194 08/31/811 316 205 64 1 9 10 1 Cil 36 6 2 1.5 5.0 450.00 484.32 
195 08/31/84 328 161 18 1 17 10 1 CH 36 6 2 1.5 5.0 1493.52 1497.99 
196 08/31/84 328 206 611 1 9 10 1 CH 36 6 2 1.5 5.0 380.00 486.19 
197 08/31/84 342 162 18 1 17 12 1 CH 35 6 2 1.5 5.1 1676.110 1496.40 
198 08/31/811 342 207 64 1 9 10 1 CH 35 6 2 1.5 5.0 550.00 490.49 
199 08/31/811 3511 163 18 1 17 12 1 CIl 35 6 2 1.5 5.0 1463.04 1521. 23 
200 08/31/84 3511 208 64 1 9 10 1 CH 35 6 2 1.5 5.0 610.00 499.39 
201 08/31/84 1,06 164 18 1 17 12 1 CH 35 6 1 1.5 5.0 1432.56 1508.19 
202 08/31/84 406 209 64 1 9 10 1 Cil 35 6 1 1.5 5.0 400.00 517.77 
203 08/31/811 419 165 18 2 17 12 1 CH 35 6 1 1.5 5.0 256.28 
204 08/31/84 419 210 64 1 9 10 1 CH 35 6 1 1.5 5.0 470.00 494.32 
205 08/31/84 449 166 18 1 17 13 CIl 38 6 1.5 5.0 1554.48 1527.47 
206 08/31/84 449 211 64 1 9 11 1 CH 38 6 1.5 5.0 450.00 534.57 
207 08/31/84 510 167 18 1 17 11 1 Cil 38 6 1.5 5.0 1310.64 1401.55 
208 08/31/84 510 212 611 1 9 9 1 CH 38 6 1.5 5.0 400.00 461 .61 
209 08/31/84 522 168 18 1 17 11 1 CH 38 6 1.5 5.0 1341.12 1450.83 
210 08/31/84 522 213 64 1 9 11 1 CH 38 6 1.5 5.0 4110.00 501.14 
211 08/31/84 536 169 18 1 17 10 1 CH 38 6 1.5 5.0 1371.60 1536.56 
212 08/31/84 536 214 64 1 9 10 1 CH 38 6 1.5 5.0 500.00 526.38 
213 08/31/84 2038 276 18 1 17 10 2 CH 311 6 1.5 5.0 1127.76 1322.98 
214 08/31/84 2038 215 64 1 9 10 2 Cil 34 6 1.5 5.0 310.00 433.21 
215 08/31/84 2059 277 18 1 17 7 2 TZ 33 6 1.5 5.0 1310.64 1498.47 
216 08/31/84 2059 216 64 1 9 7 2 TZ 33 6 1.5 5.0 460.00 470.33 



AUGUST - SEPTEMBER 198q GEAR COMPARISON STUDY (TASK_CD 01) 5 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOW_DIR TOW __ SPD DURATION TOW_AREA VOLUME 

217 08/31/84 2113 278 18 1 17 7 2 TZ 33 6 1.5 5 1463.04 1610.27 
218 08/31/84 2113 217 64 1 9 7 2 TZ 33 6 1.5 5 1140.00 492.30 
219 08/31/84 2128 279 18 1 17 8 2 TZ 32 6 1.5 5 1432.56 1450.65 
220 08/31/84 2128 218 611 1 9 8 2 TZ 32 6 1.5 5 480.00 501.28 
221 0&/31/84 21112 280 18 1 17 8 2 TZ 32 6 1.5 5 1402.08 1377.93 
222 08/31/84 2142 219 611 1 9 7 2 TZ 32 6 1.5 5 510.00 480.82 
223 08/31/84 2204 281 18 1 17 10 2 CH 34 6 1.5 5 lq32.56 1367.17 
22q 08/31/84 2204 220 64 1 9 10 2 Cft 34 6 1.5 5 360.00 473.88 
225 08/31/84 2245 282 18 1 17 8 2 Cft 35 6 1.5 5 13111.12 1512.78 
226 08/31/84 22q5 221 64 1 9 8 2 Cft 35 6 1.5 5 510.00 511.81 
227 08/31/84 2259 283 18 1 17 8 2 CH 35 6 1.5 5 1554.48 1538.17 
228 08/31/84 2259 222 64 1 9 8 2 Cft 35 6 1.5 5 530.00 498.32 
229 08/31/84 2311 284 18 5 17 8 2 CU 35 6 1.5 5 
230 08/31/84 2311 223 64 1 17 8 2 Cft 35 6 1.5 5 460.00 455.01 
231 08/31/84 2357 285 18 1 17 8 1 CH 35 6 1.5 5 15211.00 1581.65 
232 08/31/84 2357 224 64 1 17 8 Cft 35 6 1.5 5 540.00 487.66 
233 09/01/81, 10 286 18 1 17 8 1 Cft 35 6 1 1.5 5 1432.56 1567.33 
234 09/01/84 10 225 64 1 9 8 2 CH 35 6 1 1.5 5 550.00 491.28 
235 09/01/84 23 287 18 1 17 8 1 Cft 35 6 1 1.5 5 1493.52 1535.10 
236 09/01/84 23 226 64 1 9 8 1 CH 35 6 1 1.5 5 550.00 479.36 
237 09/01/811 38 288 18 1 17 8 1 Cft 35 6 1 1.5 5 1371.60 1452.14 
238 09/01/811 38 227 64 1 9 8 1 Cft 35 6 1 1.5 5 510.00 490.76 
239 09/01/811 51 289 18 1 17 10 1 CH 35 6 1 1.5 5 1463.04 1455.76 
2110 09/01/84 51 228 64 1 9 5 1 CH 35 6 1 1.5 5 450.00 478.16 
241 09/01/84 106 290 18 1 17 9 1 Cft 35 6 1 1.5 5 1524.00 1559.75 
242 09/01/84 106 229 64 1 9 8 1 CH 35 6 1 1.5 5 1140.00 1168.59 
243 09/01/84 121 291 18 1 17 8 1 CU 35 6 1 1.5 5 1q32.56 1484.44 
2411 09/01/84 121 230 64 1 9 8 1 Cft 35 6 1 1.5 5 500.00 496.45 
245 09/01/811 nil 292 18 1 17 9 1 Cft 35 6 1 1.5 5 11163.04 1506.41 
246 09/01/84 1311 231 64 1 9 8 1 CH 35 6 1 1.5 5 460.00 478.16 
2/17 09/01/811 1119 293 18 1 17 8 1 CH 35 6 1 1.5 5 11163.04 1416.40 
248 09/01/811 lq9 232 64 1 9 7 1 CH 35 6 1 1.5 5 550.00 478.50 
249 09/01/84 212 2911 18 5 17 10 1 CH 35 6 1 1.5 5 
250 09/01/84 212 233 64 1 9 10 1 Cli 35 6 1 1.5 5 480.00 451.43 
251 09/01/811 225 295 18 1 17 10 1 Cli 35 6 1 1.5 5 1371.60 1224.47 
252 09/01/84 225 234 64 1 9 10 1 CH 35 6 1 1.5 5 460.00 5118.25 
253 09/01/84 238 296 18 1 17 10 1 CH 35 6 1 1.5 5 1341.12 1464.75 
254 09/01/811 238 235 64 1 9 10 1 CU 35 6 1 1.5 5 480.00 550.88 
255 09/01/811 252 297 18 1 17 10 1 CH 35 6 1 1.5 5 1371.60 1339.38 
256 09/01/811 252 236 611 1 9 10 1 CU 35 6 1 1.5 5 460.00 520.82 
257 09/01/811 305 298 18 1 17 10 1 ell 35 6 1 1.5 5 1310.611 1392.79 
258 09/01/84 305 237 64 1 9 10 2 Cft 35 6 1 1.5 5 420.00 457.90 
259 09/01 /81f 318 299 18 1 17 10 1 CH 35 6 1 1.5 5 1432.56 1440.64 
260 09/01/811 318 238 64 1 9 10 2 CH 35 6 1 1.5 5 410.00 501.57 
261 09/01/84 332 300 18 1 17 10 1 CH 35 6 1 1.5 5 13111.12 1429.06 
262 09/01/811 332 239 64 1 9 10 2 Cli 35 6 1 1.5 5 460.00 lf50.45 
263 09/01/84 31f5 301 18 1 17 10 2 CH 35 6 1 1.5 5 1463.04 1336.45 
2611 09/01/84 345 2qO 6q 1 9 10 2 CU 35 6 1 1.5 5 410.00 1163.22 
265 09/01/84 357 302 18 2 17 10 2 eli 38 6 1 1.5 5 53.10 
266 09/01/811 357 2111 611 1 9 10 2 CH 35 6 1 1.5 5 550.00 472.28 
267 09/01/8'1 1110 303 18 1 17 10 2 CH 35 6 1 1.5 5 1341.12 1464.70 
268 09/01/84 410 2q2 64 1 9 10 1 Cli 35 6 1 1.5 5 410.00 463.47 
269 09/01/811 423 304 18 1 17 10 2 eli 35 6 1 1.5 5 13q1.12 1458.02 
270 09/01/811 1123 243 64 1 9 10 2 CH 35 6 1 1.5 5 510.00 462.02 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 6 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAt4PLE GEAR USE._CODE VESL_CD DPTH_RIV WAVE __ HT REGION RIV_MILE SITE TO\CDIR TOW_SPD DURATION TOW. __ AREA VOLUME 

271 09/01/811 436 305 18 1 11 10 2 Cli 35 6 1 1.5 5.0 1341.12 1403.22 
272 09/01/84 1136 244 64 1 9 10 2 Cli 35 6 1 1.5 5.0 480.00 465.53 
273 09/12/84 2043 2115 18 5 18 10 1 CH 38 6 1 1.5 5.0 
274 09/12/811 20113 306 64 1 11 10 1 CH 38 6 1 1.5 5.0 410.00 323.79 
275 09/12/84 2105 246 18 2 18 10 1 CH 38 6 1 1.5 5.0 1254.58 
276 09/12/84 2105 307 64 1 17 10 1 CH 38 6 1 1.5 5.0 1120.00 361.99 
277 09/12/84 2128 247 18 1 18 10 1 CH 38 6 1 1.5 5.0 1219.20 1205.78 
278 09/12/84 2128 308 64 1 17 10 1 CH 38 6 1 1.5 5.0 380.00 385.28 
279 09/12/84 2141 2118 18 1 18 10 1 CII 38 6 1 1.5 5.0 1097.28 1206.87 
280 09/12/84 2141 309 64 1 17 10 1 CH 38 6 1 1.5 5.0 370.00 369.58 
281 09/12/84 2209 249 18 1 18 10 1 Cli 36 6 2 1.5 5.0 1310.611 1337.74 
282 09/12/84 2209 310 64 1 17 10 1 CH 36 6 2 1.5 5.0 390.00 385.66 
283 09/12/84 2221 250 18 1 18 10 1 CH 35 6 2 1.5 5.0 1310.611 1438.27 
284 U9/12/84 2221 311 64 1 17 10 1 CH 35 6 2 1.5 5.0 390.00 376.40 
285 09/12/84 2232 251 18 1 18 10 1 CH 35 6 2 1.5 5.0 1280.16 1119.08 
286 09/12/84 2232 312 611 1 17 10 1 CH 35 6 2 1.5 5.0 /J10.00 385.53 
287 09/12/84 2246 252 18 1 18 10 1 Cli 35 6 1 1.5 5.0 1280.16 1374.68 
288 09/12/84 2246 313 64 1 17 10 1 CH 35 6 1 1.5 5.0 380.00 381.04 
289 09/12/84 2300 253 18 1 18 8 1 CH 35 6 1 1.5 5.0 1280.16 1265.97 
290 09/12/84 2300 314 64 1 17 7 1 CH 35 6 1 1.5 5.0 ·350.00 3711.02 
291 09/12/84 2312 254 18 1 18 10 1 CH 35 6 1 1.5 5.0 1280.16 1598.65 
292 09/12/84 2312 315 64 1 17 10 1 CH 35 6 1 1.5 5.1 420.00 394.95 
293 09/12/84 2323 255 18 1 18 10 1 CH 35 6 1 1.5 5.0 1280.16 1294.39 
294 09/12/84 2323 ' 316 64 1 17 10 1 CH 35 6 1 1.5 5.0 430.00 405.84 
295 09/12/84 2338 256 18 1 18 10 1 CH 36 6 1 1.5 5.0 1310.64 1443.25 
296 09/12/84 2338 317 64 1 17 10 1 CH 36 6 1 1.5 5.1 440.00 387.92 
297 09/12/84 2351 257 18 1 18 10 1 CH 36 6 1 1.5 5.0 13111 . 12 979.77 
298 09/12/84 2351 318 64 1 17 10 1 CH 36 6 1 1.5 5.0 ljIIO.OO 372.19 
299 09/13/84 5 258 18 1 18 10 1 CH 36 6 2 1.5 5.0 1249.68 1255.110 
300 09/13/84 5 319 64 1 17 10 1 CH 36 6 2 1.5 5.0 390.00 372.29 
301 09/13/811 15 259 18 1 18 10 1 CH 36 6 2 1.5 5.0 1188.72 1463.62 
302 09/13/8lj 15 320 64 1 17 10 1 CH 36 6 2 1.5 5.1 420.00 384.34 
303 09/13/84 26 260 18 1 18 10 1 CH 36 6 2 1.5 5.0 1280.16 1229.16 
3011 09/13/811 26 321 64 1 17 10 1 CH 36 6 2 1.5 5.0 380.00 '109.88 
305 09/13/84 38 261 18 1 18 10 1 Cil 35 6 1 1.5 5.0 1341.12 1417..96 
306 09/13/811 38 322 64 1 17 10 1 CH 35 6 1 1.5 5.0 420.00 416.03 
307 09/13/84 49 262 18 1 18 10 1 CH 36 6 1 1.5 5.0 1341.12 1595. lllj 
308 09/13/811 49 323 6/1 1 17 10 1 Cli 36 6 1 1.5 5.1 450.00 388.78 
309 09/13/811 101 263 18 1 18 10 1 CH 37 6 1 1.5 5.0 1341.12 1428.18 
310 09/13/811 101 3211 611 1 17 8 1 CIl 37 6 1 1.5 5.0 1140.00 384.20 
311 09/13/81, 113 264 18 1 18 10 1 CH 37 6 1 1.5 5.0 1280.16 Ilj28.32 
312 09/13/84 113 325 64 1 17 10 1 CH 37 6 1 1.5 5.0 430.00 373.65 
313 09/13/81, 1211 265 18 1 18 10 1 CH 37 6 1 1.5 5.0 1402.08 1358.52 
314 09/13/84 1211 326 64 1 17 10 1 GH 37 6 1 1.5 5.0 lj!IO.OO 398.22 
315 09/13/84 158 266 18 1 18 11 1 CH 38 6 1 1.5 5.0 1493.52 1448.49 
316 09/13/811 158 327 64 1 17 11 1 CH 38 6 1 1.5 5.0 430.00 366.45 
317 09/13/811 210 267 18 5 18 10 1 GH 38 6 1 1.5 5.0 
318 09/13/84 210 328 64 1 17 10 1 CIl 38 6 1 1.5 5.0 1150.00 407.00 
319 09/13/811 230 268 18 1 18 15 1 Cil 38 6 2 1.5 5.0 1402.08 1360.64 
320 09/13/84 230 329 611 1 17 15 1 CH 38 6 2 1.5 5.0 400.00 383.63 
321 09/13/84 243 269 18 1 18 15 1 CH 38 6 2 1.5 5.0 1280.16 1391.72 
322 09/13/8lj 243 330 6/1 1 17 15 1 CH 38 6 2 1.5 5.1 It20.00 409.26 
323 09/13/84 254 270 18 1 18 11 1 CII 37 6 2 1.5 5.0 1402.08 1373.86 
321t 09/13/811 251, 331 611 1 17 11 1 CH 37 6 2 1.5 5.0 1130.00 395.69 
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DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOW_DIR TOW_SPD DURATION TOW_AREA VOLUME 

325 09/13/84 306 271 18 1 18 10 1 CH 37 6 2 1.5 5.0 1493.52 1236.79 
326 09/13/811 306 332 64 1 17 10 1 CH 37 6 2 1.5 5.0 430.00 382.35 
327 09/13/84 319 272 18 1 18 11 1 CH 36 6 2 1.5 5.0 1280.16 1341.69 
328 09/13/8 11 319 333 64 1 17 11 1 CII 36 6 2 1.5 5.2 450.00 1111.51 
329 09/13/84 330 273 18 1 18 10 1 CH 35 6 2 1.5 5.0 1463.04 1389.81 
330 09/13/84 330 334 64 1 17 10 1 CIl 35 6 2 1.5 5.0 460.00 381.97 
331 09/13/811 3/16 274 18 1 18 10 1 CIl 35 6 1 1.5 5.0 1554.48 11911. 40 
332 09/13/811 346 335 64 1 17 10 1 CIl 35 6 1 1.5 5.0 390.00 380.39 
333 09/13/84 1120 275 18 1 18 10 1 CH 35 6 1 1.5 5.0 1158.211 1285.05 
334 09/13/84 420 336 64 1 17 10 1 CH 35 6 1 1.5 5.0 370.00 367.38 
335 09/13/84 433 396 18 5 18 10 1 CH 35 6 1 1.5 5.0 
336 09/13/84 1133 337 64 1 17 10 1 CIl 35 6 1 1.5 5.0 380.00 372.52 
337 09/13/84 4116 397 18 1 18 15 1 CH 35 6 1 5.0 1158.24 1489.93 
338 09/13/811 446 338 64 1 17 10 1 CH 35 6 1 1.5 5.0 380.00 366.67 
339 09/13/84 512 398 18 1 18 10 1 CH 36 6 1 1.5 5.0 1402.08 1357.84 
340 09/13/84 512 339 64 1 17 10 1 CIl 36 6 1 1.5 5.0 370.00 395.04 
341 09/13/811 525 399 18 1 18 10 1 CH 36 6 1 1.5 5.0 1249.68 1245.79 
342 09/13/84 525 340 64 1 17 10 1 CH 36 6 1 1.5 5.0 370.00 383.10 
343 09/13/84 538 400 18 1 18 10 1 CH 37 6 1 1.5 5.0 1310.64 1307.20 
3114 09/13/811 538 341 64 1 17 10 1 CH 37 6 1 1.5 5.2 380.00 405.19 
345 09/13/84 551 401 18 1 18 10 1 CH 37 6 1 1.5 5.0 1127.76 1175.25 
346 09/13/811 551 3112 64 1 17 10 1 CH 37 6 1 1.5 5.0 370.00 339.52 
3117 09/13/84 604 402 18 1 18 10 1 CH 38 6 1 1.5 5.0 1097.28 1178.86 
348 09/13/84 604 343 64 1 17 10 1 CIl 38 6 1 1.5 5.0 320.00 341.82 
349 09/13/84 2000 403 18 1 18 10 2 CH 35 6 2 1.5 5.0 1066.80 1169. 115 
350 09/13/84 2006 344 64 1 17 10 2 CH 35 6 2 1.5 5.0 420.00 357.47 
351 09/13/84 2022 404 18 1 18 9 1 CH 35 6 2 1.5 5.0 1341.12 1256.01 
352 09/13/84 2022 3115 64 1 17 9 1 CH 35 6 2 1.5 5.0 430.00 377.06 
353 09/13/84 2036 405 18 1 18 8 1 CH 35 6 2 1.5 5.0 1249.68 1240.61 
354 09/13/84 2036 346 64 1 17 8 1 CIl 35 6 2 1.5 5.0 460.00 396.59 
355 09/13/84 2050 406 18 1 18 9 1 CII 35 6 1 1.5 5.0 1158.211 800.92 
356 09/13/84 2050 3117 611 1 17 9 1 CII 35 6 1 1.5 5.0 390.00 358.50 
357 09/13/84 2102 407 18 1 18 9 1 CH 35 6 1 1.5 5.0 1097.28 1293.02 
358 09/13/84 2102 3118 611 1 17 9 1 CII 35 6 1 1.5 5.1 390.00 382.33 
359 09/13/84 2117 408 18 1 18 9 1 CIl 35 6 1 1.5 5.0 1249.68 1200.26 
360 09/13/84 2117 3119 64 1 17 9 1 CH 35 6 1 1.5 5.0 410.00 362.611 
361 09/13/84 2132 409 18 1 18 9 2 CIl 36 6 1 1.5 5.1 1280.16 1321.54 
362 09/13/84 2132 350 64 1 17 9 2 CH 36 6 1 1.5 5.1 430.00 416.96 
363 09/13/84 2145 410 18 1 18 9 3 CH 37 6 1 1.5 5.0 1280.16 1261.74 
364 09/13/84 2145 351 64 1 17 9 3 CIl 37 6 1 1.5 5.0 460.00 388.12 
365 09/13/84 2159 411 18 1 18 10 3 CH 37 6 2 1.5 5.0 1158.24 1184.86 
366 09/13/84 2159 352 64 1 17 10 3 CH 37 6 2 1.5 5.0 400.00 383.63 
367 09/13/84 2210 412 18 1 18 10 3 CH 36 6 2 1.5 5.0 1158.24 1183.09 
368 09/13/84 2210 353 611 1 17 10 3 CH 36 6 2 1.5 5.0 430.00 375.02 
369 09/13/84 2221 413 18 1 18 10 3 CH 36 6 2 1.5 5.0 1158.24 1225.34 
370 09/13/84 2221 354 64 1 17 10 3 CIl 36 6 2 1.5 5.0 380.00 366.80 
371 09/13/84 2234 414 18 1 18 10 2 CIl 35 6 2 1.5 5.0 1097.28 1383.20 
372 09/13/84 2234 355 64 1 17 10 2 CH 35 6 2 1.5 5.0 410.00 366.07 
373 09/13/84 2246 415 18 1 18 10 1 CH 35 6 2 1.5 5.0 1249.68 1345.92 
374 09/13/84 2246 356 611 1 17 10 1 CH 35 6 2 1.5 5.0 410.00 375.38 
375 09/13/84 2257 416 18 1 18 10 1 CI-t 35 6 2 1.5 5.0 1249.68 1155.69 
376 09/13/84 2257 357 64 1 17 10 1 CII 35 6 2 1.5 5.0 400.00 365.85 
377 09/13/84 2320 417 18 1 18 10 1 CI-t 35 6 1 1.5 5.0 1188.72 1344.42 
378 09/13/84 2320 358 64 1 17 10 1 CI-t 35 6 1 1.5 5.0 410.00 426.56 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 8 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE TIME SAMPLE GEAR USE_CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_M/LE SITE TOW_DIR TOW_SPD DURATION TOW_AREA VOLUME 

379 09/13/84 2334 418 18 1 18 10 1 CH 35 6 1 1.5 5.0 1188.72 1358.39 
380 09/13/84 2334 359 64 1 17 10 1 CH 35 6 1 1.5 5.0 410.00 374.12 
381 09/13/84 2351 419 18 1 18 10 2 CH 35 6 1 1.5 5.0 1188.72 1374.13 
382 09/13/84 2351 360 64 1 17 10 2 CH 35 6 1 1.5 5.0 410.00 371.56 
383 09/1 11/84 8 420 18 1 18 10 2 Cli 35 6 2 1.5 5.0 1158.24 1306.72 
384 09/14/811 8 361 611 1 17 10 2 CIl 35 6 2 1.5 5.0 420.00 379.99 
385 09/14/84 22 421 18 1 18 10 1 CH 35 6 2 1.5 5.0 1158.24 777.68 
386 09/111/811 22 362 64 1 17 10 1 CH 35 6 2 1.5 5.0 400.00 369.38 
387 09/14/811 35 422 18 5 18 10 1 CIl 35 6 2 1.5 5.0 
388 09/111/84 35 363 64 1 17 10 1 CH 35 6 2 1.5 5.0 380.00 342.83 
389 09/14/811 49 423 18 1 18 10 1 CH 35 6 2 1.5 5.0 1341.12 1265.83 
390 09/1 1,/81, 1,9 3611 64 1 17 10 1 CIl 35 6 2 1.5 5.0 11110.00 383.55 
391 09/14/84 101 424 18 2 18 10 1 CIl 35 6 1 1.5 5.0 1153.30 
392 09/1 11/84 101 365 64 1 17 10 1 CIl 35 6 1 1.5 5.0 400.00 386.08 
393 09/11,/81, 111 425 18 1 18 10 1 CIl 35 6 1 1.5 5.0 12119.68 1407.87 
394 09/14/84 111 366 64 1 17 10 1 CH 35 6 1 1.5 5.0 420.00 386.86 
395 09/1 1,/811 121 367 611 1 17 10 2 CH 35 6 1 1.5 5.0 410.00 386.16 
396 09/14/84 121 426 64 1 18 10 2 CII 35 6 1 1.5 5.0 390.00 481.00 
397 09/14/84 134 427 18 1 18 10 2 CH 35 6 2 1.5 5.0 1188.72 1318.99 
398 09/14/811 134 368 64 1 17 10 2 CIl 35 6 2 1.5 5.0 430.00 418.41 
399 09/14/84 147 428 18 1 18 10 2 CH 35 6 2 1.5 5.0 1341.12 1338.35 
400 09/1 11/811 147 369 64 1 17 10 2 CIl 35 6 2 1.5 5.0 450.00 375.25 
401 09/14/84 205 429 18 5 18 8 1 CIl 35 6 1 1.5 5.0 
1,02 09/1 11/84 205 370 64 1 17 8 1 CH 35 6 1 1.5 5.0 350.00 358.30 
403 09/14/84 216 430 18 1 18 10 1 CIl 35 6 1 1.5 5.0 1188.72 1469.69 
11011 09/1 11/84 216 371 64 1 17 10 1 CH 35 6 1 1.5 5.0 420.00 386.94 
405 09/14/811 226 431 18 1 18 10 2 CH 35 6 1 1.5 5.0 1341.12 1467.37 
1106 09/14/84 226 372 64 1 17 10 2 CH 35 6 1 1.5 5.0 360.00 361.86 
407 09/1 /1/811 236 432 18 1 18 10 3 CIl 36 6 1 1.5 5.0 1249.68 1318.24 
1108 09/1 11/811 236 373 64 1 17 10 3 Cli 36 6 1 1.5 5.0 1140.00 389.44 
1,09 09/111/84 247 433 18 1 18 10 3 CH 36 6 1 1.5 5.0 1402.08 1670.21 
410 09/1 11/84 247 3711 64 1 17 10 3 CH 36 6 1 1.5 5.0 420.00 389.32 
411 09/14/84 259 434 18 1 18 10 3 CH 36 6 2 1.5 5.0 1249.68 1351.23 
412 09/1 11/84 259 375 64 1 17 10 3 C/i 36 6 2 1.5 5.0 410.00 358.47 
413 09/1 11/811 309 435 18 1 18 10 3 CH 36 6 2 1.5 5.0 1432.56 1275.24 
414 09/14/84 309 376 64 1 17 10 3 CH 36 6 2 1.5 5.0 420.00 381.75 
1115 09/1 11/84 321 436 18 5 18 10 2 CH 35 6 2 1 .5 5.0 
1116 09/14/811 321 377 64 1 17 10 2 CIl 35 6 2 1.5 5.0 380.00 377.68 
417 09/1 11/84 335 437 18 1 18 10 1 CH 35 6 2 1.5 5.0 1402.08 1359.73 
/118 09/14/84 335 378 611 1 17 10 1 CH 35 6 2 1.5 5.0 450.00 387.44 
419 09/14/84 2059 379 64 2 17 10 2 CIl 37 4 1 1.5 5.0 404.39 
420 09/14/84 2059 438 64 1 18 12 2 Cli 37 4 1 1.5 5.0 360.00 238.68 
421 09/111/84 2117 380 64 1 17 8 1 Cli 37 4 1 1.5 5.0 390.00 406.05 
422 09/14/84 2117 1139 611 1 18 8 1 CH 37 4 1 1.5 5.0 420.00 496.21 
423 09/14/84 2137 381 611 2 17 12 2 CH 37 II 1 1.5 5.0 361 . 16 
424 09/14/84 2137 440 611 1 18 12 2 CH 37 4 1 1.5 5.0 390.00 481.75 
425 09/14/84 2206 385 64 1 17 9 2 CH 36 4 2 1.5 5.1 450.00 393.52 
426 09/14/84 2211 382 611 5 17 10 1 CIl 36 4 1 1.5 5.0 
427 09/14/84 2211 441 611 1 18 10 1 CH 36 4 1 1.5 5.0 400.00 1152.57 
428 09/14/84 2234 383 64 1 17 10 1 CH 36 4 1 1.5 5.0 500.00 376.73 
429 U9/14/84 2234 442 61, 1 18 10 1 CH 36 4 1 1.5 5.0 440.00 509.60 
430 09/14/84 2249 384 64 1 17 10 2 CH 36 4 2 1.5 5.0 390.00 373.70 
431 09/14/84 2249 41,3 64 1 18 10 2 CH 36 4 2 1.5 5.0 390.00 533.96 
432 09/14/84 2306 444 64 5 18 9 2 CII 36 4 2 1.5 5.0 
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DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 
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433 09/14/84 2321 386 64 5 17 10 1 CH 36 4 2 1.5 
434 09/14/84 2331 4115 64 1 18 10 1 CIl 36 II 2 1.5 5.0 390.00 525.19 
/135 09/15/84 38 387 611 1 17 12 2 CH 3/1 6 2 1.5 5.0 380.00 368.30 
436 09/15/811 38 446 611 5 18 12 2 Gil 34 6 2 1.5 5.0 
437 09/15/811 53 388 64 1 17 14 2 CH 34 6 2 1.5 5.0 1160.00 366.90 
1138 09/15/84 53 447 611 5 18 111 2 CH 34 6 2 1.5 5.0 
1139 09/15/84 151 389 611 1 17 9 1 TZ 33 6 2 1.5 5.0 350.00 394.06 
440 09/15/84 151 448 64 1 18 9 1 TZ 33 6 2 1.5 5.0 380.00 496.13 
11111 09/15/811 207 390 64 1 17 9 1 TZ 33 6 2 1.5 5.0 350.00 349.50 
4112 09/15/811 207 449 64 1 18 9 1 TZ 33 6 2 1.5 5.0 370.00 497.06 
11113 09/15/811 220 391 64 1 17 9 1 TZ 32 6 2 1.5 5.0 390.00 372.19 
444 09/15/84 220 450 64 1 18 9 1 TZ 32 6 2 1.5 5.0 370.00 458.59 
445 09/15/811 2112 392 611 1 17 9 1 TZ 33 6 2 1.5 5.0 390.00 372.32 
446 09/15/84 242 451 64 1 18 9 1 TZ 33 6 2 1.5 5.0 420.00 1171.72 
447 09/15/84 258 393 64 1 17 9 1 TZ 33 6 1 1.5 5.0 460.00 .409.81 
4118 09/15/84 258 452 611 1 18 9 1 TZ 33 6 1 1.5 5.0 390.00 447.98 
449 09/15/84 326 394 64 1 17 7 1 TZ 33 6 2 1.5 5.0 390.00 490.80 
450 09/15/811 326 453 64 1 18 10 1 TZ 33 6 2 1.5 5.0 380.00 522.54 
1151 09/15/84 343 395 64 1 17 8 1 TZ 32 6 2 1.5 5.0 430.00 379.76 
1152 09115/811 343 454 64 1 18 8 1 TZ 32 6 2 1.5 5.0 400.00 485.06 
453 09/15/811 356 455 64 1 18 10 1 TZ 32 6 2 1.5 5.0 380.00 508.72 
454 09/15/84 358 1169 64 1 17 10 1 TZ 32 6 2 1.5 5.0 470.00 396.14 
455 09/15/811 422 456 611 1 18 13 1 TZ 32 6 2 1.5 5.0 460.00 489.29 
456 09/15/84 422 470 64 1 17 13 1 TZ 32 6 2 1.5 5.1 1190.00 390.01 
457 09/15/811 440 1157 64 5 18 12 2 TZ 31 6 1 1.5 
458 09/15/811 1140 471 64 1 17 12 2 TZ 31 6 1 1.5 5.0 470.00 390.57 
459 09/15184 453 458 64 1 18 12 2 TZ 31 6 1 1.5 5.0 380.00 446.114 
460 09/15/84 453 1172 64 1 17 12 2 TZ 31 6 1 1.5 5.0 380.00 359.53 
1161 09/15/811 537 1159 64 1 18 14 2 CH 34 6 1 1.5 5.0 270.00 452.23 
462 09/15/84 537 1173 64 1 17 14 2 CH 34 6 1 1.5 5.1 320.00 359.99 
1163 09/15/84 20011 1160 18 1 18 10 1 IP 39 6 1 1.5 5.0 975.36 1078.26 
464 09/15/84 2004 474 64 1 17 10 1 IP 39 6 1 1.5 5.1 340.00 373.96 
465 09/15/84 2024 461 18 1 18 11 2 GH 38 6 1 1.5 5.0 9114.88 1283.83 
466 09/15/84 2024 475 64 1 17 11 2 CH 38 6 1 1.5 5.2 310.00 3811. 42 
467 09/15/84 2048 462 18 1 18 12 2 CH 37 6 1 1.5 5.0 1005.811 1181.04 
468 09/15/84 2048 476 64 1 17 12 2 CH 37 6 1 1.5 5.0 360.00 352.00 
469 09/15/84 2147 1163 18 1 18 10 3 CH 36 6 1 1.5 5.0 1219.20 1357.19 
470 09/15/84 2147 477 64 2 17 10 3 CH 36 6 1 1.5 5.1 1049.79 
471 09/15/84 2202 1164 18 5 18 10 2 CH 36 6 1 1.5 5.0 
472 09/15/84 2202 478 611 5 17 10 2 CH 36 6 1 1.5 5.1 
473 09/15/84 2231 465 18 1 18 10 2 CH 36 6 1 1.5 5.0 1188.72 1409.74 
474 09/15/84 2231 479 64 1 17 10 2 CH 36 6 1 1.5 5.0 490.00 413.77 
475 09/15/84 2247 1166 18 1 18 10 2 CH 36 6 2 1.5 5.0 1402.08 1337.57 
476 09/15/84 2247 480 64 1 17 10 2 Cil 36 6 2 1.5 5.1 410.00 404.02 
477 09/15/84 2300 467 18 1 18 10 2 Gil 35 6 2 1.5 5.0 1158.24 1341.44 
478 09/15/84 2300 481 64 1 17 10 2 Cil 35 6 2 1.5 5.0 .410.00 393.84 
479 09/15/84 2316 1168 18 1 18 10 2 CH 35 6 1 1.5 5.0 1249.68 1280.55 
480 09/15/84 2316 482 64 1 17 10 2 CII 35 6 1 1.5 5.0 410.00 364.92 
481 09/15/84 2331 501 18 1 18 10 2 CH 35 6 3 1.5 5.0 1219.20 1277.43 
482 09/15/84 2331 483 64 1 17 10 2 GH 35 6 3 1.5 5.0 430.00 382.80 
1183 09/16/84 30 502 18 1 18 14 3 TZ 30 4 2 1.5 5.0 914.40 1374.00 
11811 09/16/84 30 1184 64 1 17 14 3 TZ 30 II 2 1.5 5.2 400.00 350.04 
485 09/16/811 43 485 64 1 17 15 3 TZ 30 4 2 1.5 5.2 390.00 412.84 
486 09/16/84 '13 503 64 1 18 14 3 TZ 30 II 2 1.5 5.0 330.00 504.52 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 10 
DEPLOYMENT DATA SUMMARY fOR 3 METER BEAI>I TRAWL 

AND 1 METER SQUARE EPIBENTIC SLED 

OBS DATE T I ME SAMPLE GEAR USE_CODE VESL_CD DPTlCR I V WAVCHT REG I ON R I V _1>11 LE S ITE TO~'-D I R TO~'-SPD DURAT I ON TOW_AREA VOLUME 

487 09/24/84 1939 601 18 1 18 10 1 CII 35 6 3 1.5 5.0 944.88 1425.76 
488 09/24/84 1939 486 64 1 17 10 1 CH 35 6 3 1.5 5.0 380.00 396.52 
489 09/24/84 1959 602 18 2 18 10 1 GH 35 6 3 1.5 6.0 1343.13 
490 09/24/84 1959 1187 611 1 17 10 1 GH 35 6 3 1.5 5.0 330.00 365.24 
491 09/24/84 2015 488 64 1 17 10 1 Gil 35 6 3 1.5 5.1 350.00 417.65 
'192 09/211/811 2028 604 18 1 18 10 1 CH 35 6 3 1.5 5.0 1188.72 14811.85 
493 09/24/84 2028 489 64 1 17 10 1 Gil 35 6 3 1.5 5.0 420.00 425.39 
494 09/24/84 2045 605 18 1 18 10 1 Gil 35 6 3 1.5 5.0 1188.72 1512.64 
495 09/24/84 2045 490 64 1 17 10 1 Gil 35 6 3 1.5 5.0 410.00 438.36 
496 09/24/84 2100 606 18 1 ,18 10 1 GH 35 6 3 1.5 5.0 975.36 11190.56 
497 09/24/84 2100 491 64 1 17 10 1 Gil 35 6 3 1.5 5.0 420.00 462.68 
498 09/24/84 2115 607 18 1 18 10 1 Gil 35 6 3 1.5 5.0 1310.64 1414.62 
499 09/24/84 2115 492 64 1 17 10 1 GH 35 6 3 1.5 5.5 430.00 457.26 
500 09/24/84 2138 608 18 1 18 8 1 Gil 35 6 3 1.5 5.0 1645.92 1458.99 
501 09/24/84 2138 '193 64 1 17 10 1 CII 35 6 3 1.5 5.0 370.00 413.44 
502 09/211/811 2153 609 18 1 18 10 1 CH 35 6 3 1.5 5.0 1311.60 1332.00 
503 09/24/84 2153 494 64 1 17 10 1 Gil 35 6 3 1.5 5.0 390.00 448.70 
504 09/24/84 2214 610 18 1 18 10 1 GH 35 6 3 1.5 5.0 1219.20 1318.58 
505 09/24/84 2214 495 64 1 17 10 1 Gil 35 6 3 1.5 5.0 390.00 432.65 
506 09/24/84 2235 611 18 1 18 10 1 CII 35 6 3 1.5 5.0 1127.76 1340.39 
507 09/24/84 2235 496 64 1 17 10 1 Gil 35 6 3 1.5 5.0 380.00 438.63 
508 09/24/84 2309 612 18 1 18 10 1 Gil 35 6 3 1.5 5.0 12119.68 1304.00 
509 09/24/84 2309 497 64 1 17 10 1 Gil 35 6 3 1.5 5.0 430.00 446.53 
510 09/24/84 2328 613 18 1 18 10 1 CII 35 6 3 1.5 5.0 1127.76 1364.06 
511 09/24/84 2328 498 64 1 17 10 1 CH 35 6 3 1.5 5.0 420.00 432.37 
512 09/24/84 2345 61 1, 18 1 18 10 1 Gli 35 6 3 1.5 5.0 13111.12 1415.17 
513 09/24/84 2345 499 64 1 17 10 1 CH 35 6 3 1.5 5.0 410.00 437.42 
514 09/25/811 4 615 18 1 18 10 1 Gli 35 6 3 1.5 5.0 1219.20 1394.05 
515 09/25/84 II 500 611 1 17 10 1 Gil 35 6 3 1.5 5.0 410.00 4115.49 
516 09/25/811 29 616 18 1 18 10 1 Gil 35 6 3 1.5 5.0 1249.68 1593.82 
517 09/25/811 29 504 64 1 17 10 1 CH 35 6 3 1.5 5.0 390.00 442.81 
518 09/25/84 117 617 18 1 18 8 1 CH 35 6 3 1.5 5.0 1127.76 1530.12 
519 09/25/84 117 505 64 1 17 10 1 GH 35 6 3 1.5 5.0 390.00 453.72 
520 09/25/84 108 618 18 5 18 8 1 Gil 35 6 3 1.5 5.0 
521 09/25/811 108 506 64 1 17 10 1 CII 35 6 3 1.5 5.0 390.00 '111

'
1.75 

522 09/25/84 122 619 18 2 18 9 1 GH 35 6 3 1.5 5.0 1426.38 
523 09/25/84 122 507 6/1 1 17 10 1 CII 35 6 3 1.5 5.0 400.00 462.56 
524 09/25/84 1113 620 18 1 18 8 1 CII 35 6 3 1.5 5.0 1036.32 1342.04 
525 09/25/84 143 508 64 1 17 10 1 Gil 35 6 3 1.5 5.0 400.00 452.17 
526 09/25/84 204 621 18 1 18 8 1 CII 35 6 3 1.5 5.0 1219.20 1348.78 
527 09/25/84 2011 509 611 1 17 10 1 GIl 35 6 3 1.5 5.0 400.00 434.58 
528 09/25/811 223 622 18 2 18 7 1 Gil 35 6 3 1.5 5.0 723.82 
529 09/25/84 223 510 64 1 17 10 1 Gil 35 6 3 1.5 5.0 1120.00 445.04 
530 09/25/811 256 623 18 1 18 8 1 CII 35 6 3 1.5 5.0 1158.211 1098.66 
531 09/25/84 256 511 64 1 17 10 1 CII 35 6 3 1.5 5.0 380.00 440.35 
532 09/25/84 31 11 624 18 2 18 9 1 Gil 35 6 3 1.5 5.0 1192.08 
533 09/25/811 3111 512 64 1 17 10 1 CII 35 6 3 1.5 5.0 400.00 435. 115 
534 09/25/84 336 625 18 1 18 8 2 Gli 36 6 1 1.5 5.0 1097.28 1311.84 
535 09/25/811 336 513 611 1 17 10 1 CII 36 6 1 1.5 5.6 450.00 508.13 
536 09/25/84 1920 626 18 1 18 10 2 Gil 38 6 2 1.5 5.0 1158.24 1240.23 
537 09/25/84 1920 514 64 1 17 10 2 Gil 38 6 2 1.5 5.0 400.00 438.36 
538 09/25/84 1937 627 18 1 18 10 2 CIl 37 6 2 1.5 5.0 1036.32 993.48 
539 09/25/84 1937 515 64 1 17 10 2 CH 37 6 2 1.5 5.0 410.00 431.60 
540 09/25/84 1952 628 18 1 18 10 1 Gil 37 6 2 1.5 5.0 1219.20 1301.32 



AUGUST - SEPTEMBER 1984 GEAR COMPARISON STUDY (TASK_CD 01) 11 
DEPLOYMENT DATA SUMMARY FOR 3 METER BEAM TRAWL 

AND 1 METER SQUARE EP I BENT I C SLED 

OBS DATE TI~IE SAMPLE GEAR USE CODE VESL_CD DPTH_RIV WAVE_HT REGION RIV_MILE SITE TOW_DIR TOW __ SPD DURATION To\-'-AREA VOLUME 

541 09/25/84 1952 516 64 1 17 10 1 CU 37 6 2 1.5 5 390.00 413.91 
542 09/25/84 2007 629 18 1 18 10 1 CH 36 6 2 1.5 5 1127.76 1280.41 
543 09/25/84 2007 517 611 1 17 10 1 CH 36 6 2 1.5 5 380.00 425.96 
544 09/25/84 2023 630 18 1 18 10 1 CH 36 6 2 1.5 5 1158.211 1258.87 
545 09/25/84 2023 518 64 1 17 10 1 CH 36 6 2 1.5 5 380.00 427.28 
546 09/25/84 2041 631 18 1 18 10 1 CII 36 6 2 1.5 5 1097.28 1229.71 
547 09/25/84 2041 519 64 2 17 10 1 CH 36 6 2 1.5 5 459.45 
548 09/25/84 2125 632 18 1 18 10 1 CH 35 6 2 1 r- 5 1341.12 1332.07 .J 

549 09/25/84 2125 520 64 1 17 10 1 CH 35 6 2 1.5 5 370.00 427.25 
550 09/25/84 2140 633 18 2 18 10 1 Cli 35 6 4 1.5 5 1323.54 
551 09/25/84 2140 521 64 1 17 10 1 CH 35 6 4 1.5 5 4110.00 429.17 
552 09/25/84 2157 634 18 1 18 10 1 CH 35 6 II 1.5 5 1249.68 1242.30 
553 09/25/84 2157 522 64 1 17 10 1 CH 35 6 4 1.5 5 1150.00 448.90 
554 09/25/84 2222 635 18 1 18 10 1 CH 35 6 3 1.5 5 1127.76 1214.37 
555 09/25/84 2222 523 64 1 17 10 1 CH 35 6 3 1.5 5 LWO.OO 438.46 
556 09/25/84 2237 636 18 1 18 10 1 CH 35 6 3 1.5 5 1127.76 1264.38 
557 09/25/84 2237 524 64 1 17 10 1 CH 35 6 3 1.5 5 380.00 437.52 
558 09/25/84 2251 637 18 1 18 10 1 CH 35 6 1 1.5 5 1402.08 1419.57 
559 09/25/84 2251 525 64 1 17 10 1 CH 35 6 1 1.5 5 420.00 439.13 
560 09/25/84 2306 638 18 1 18 10 1 CH 36 6 1 1.5 5 1493.52 1397.69 
561 09/25/84 2306 526 64 1 17 10 1 CH 36 6 1 1.5 5 460.00 439.75 
562 09/25/84 2325 639 18 1 18 10 1 CH 36 6 1 1.5 5 1005.84 1322.57 
563 09/25/84 2325 527 64 1 17 10 1 CH 36 6 1 1.5 5 440.00 437.12 
564 09/25/84 2343 640 18 1 18 10 1 CI1 37 6 1 1.5 5 1371.60 1386.89 
565 09/25/84 2343 528 64 1 17 10 1 CH 37 6 1 1.5 5 490.00 453.81 
566 09/26/811 1 641 18 1 18 10 1 CH 37 6 2 1.5 5 1097.28 1339.22 
567 09/26/8 /1 1 529 64 1 17 10 1 CH 37 6 2 1.5 5 380.00 422.14 
568 09/26/84 16 642 18 1 18 10 1 Cli 37 6 2 1.5 5 1066.80 1209.14 
569 09/26/811 16 530 64 1 17 10 1 Cli 37 6 2 1.5 5 420.00 423.53 
570 09/26/811 36 643 18 1 18 10 1 CU 36 6 2 1.5 5 944.88 1176.67 
571 09/26/84 36 531 64 1 17 10 1 CH 36 6 2 1.5 5 440.00 L{35.28 
572 09/26/84 511 644 18 1 18 10 1 CH 36 6 2 1.5 5 1127.76 1354.49 
573 09/26/84 54 532 64 1 17 10 1 eH 36 6 2 1.5 5 470.00 423.70 
574 09/26/84 111 645 18 2 18 10 1 CH 36 6 1 1.5 5 1282.47 
575 09/26/811 111 533 64 1 17 10 1 CII 36 6 1 1.5 5 1100.00 430.68 
576 09/26/84 128 646 18 2 18 37 2 CII 37 6 1 1.5 5 1269.33 
577 09/26/811 128 534 64 1 17 10 2 CH 37 6 1 1.5 5 400.00 426.14 
578 09/26/81, 147 647 18 1 18 10 2 CH 37 6 1 1.5 5 1402.08 1292.65 
579 09/26/8'1 147 535 64 1 17 10 2 CH 37 6 1 1.5 5 380.00 427.68 
580 09/26/84 209 6118 18 1 18 10 2 CH 37 6 2 1.5 5 1127.76 1311.16 
581 09/26/84 209 536 64 1 17 10 2 CH 37 6 2 1.5 5 450.00 424.45 
582 09/26/84 228 649 18 2 18 10 2 eH 36 6 2 1.5 5 1293.20 
583 09/26/811 228 537 64 1 17 10 2 CH 36 6 2 1.5 5 460.00 414.16 
584 09/26/84 2118 650 18 1 18 10 2 CH 36 6 1 1.5 5 1036.32 1134.57 
585 09/26/81, 248 538 64 1 17 10 2 CH 36 6 1 1.5 5 400.00 436.67 
586 09/26/84 30'1 651 18 1 18 10 2 CH 37 6 1 1.5 5 975.36 1143.79 
587 09/26/811 3011 539 64 1 17 10 2 eH 37 6 1 1.5 5 370.00 423.78 
588 ()9/26/811 324 652 18 1 18 10 2 CII 37 6 1 1.5 5 1097.28 1148.67 
589 09/26/84 3211 5110 64 1 17 10 2 Cli 37 6 1 1.5 5 390.00 442.44 
590 09/26/84 3112 653 18 1 18 10 2 CH 37 6 1 1.5 5 1097.28 1000.84 
591 09/26/84 342 541 64 1 17 10 2 CH 37 6 1 1.5 5 370.00 418.09 
592 09/26/84 1102 654 18 1 18 10 2 eH 37 6 2 1.5 5 1584.96 1210.17 
593 09/26/84 [102 5112 64 1 17 10 2 Cfl 37 6 2 1.5 5 470.00 403.95 
594 09/26/84 420 655 18 1 18 10 2 CH 37 6 2 1.5 5 1371.60 992.58 
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595 09/26/811 420 543 64 1 17 10 2 CH 37 6 2 1.5 5 460.00 427.53 
596 09/26/811 1140 656 18 1 18 10 2 CH 36 6 1 1.5 5 1066.80 1232.94 
597 09/26/84 440 544 64 5 17 10 2 Gil 36 6 1 1.5 
598 09/26/811 456 657 18 1 18 10 2 CH 37 6 1 1.5 5 1097.28 1306.41 
599 09/26/84 456 545 611 1 17 10 2 CH 37 6 1 1.5 5 360.00 430.29 
600 09/26/84 2222 546 6/1 1 17 10 2 CH 38 6 1 1.5 5 490.00 434.41 
601 09/26/84 2223 658 18 1 18 10 2 CH 38 6 1 1.5 5 1645.92 1282.06 
602 09/26/84 2240 659 18 1 18 10 2 CH 38 6 2 1.5 5 1066.80 11122.94 
603 09/26/84 2240 547 64 1 17 10 2 CH 38 6 2 1.5 5 360.00 513.45 
604 09/26/84 2253 660 18 1 18 10 2 Cil 38 6 2 1.5 5 1188.72 1407.46 
605 09/26/84 2253 548 64 1 17 10 2 CH 38 6 2 1.5 5 370.00 450.29 
606 09/26/84 2308 661 18 1 18 10 2 GH 38 6 2 1.5 5 1036.32 1371.35 
607 09/26/84 2308 549 64 1 17 10 2 Gil 38 6 2 1.5 5 360.00 1135.20 
608 09/26/84 2324 662 18 1 18 10 2 CH 37 6 2 1.5 5 1158.24 1313.01 
609 09/26/84 2324 550 64 1 17 10 2 Gil 37 6 2 1.5 5 350.00 416.17 
610 09/26/84 2340 663 18 1 18 10 2 Gil 37 6 2 1.5 5 1188.72 1276.83 
611 09/26/84 2340 551 64 1 17 10 2 Gil 37 6 2 1.5 5 360.00 420.20 
612 09/27/84 2024 552 18 1 17 8 1 Gil 38 6 2 1.5 5 1645.92 1666.94 
613 09/27/84 2024 6611 64 1 9 8 1 Gil 38 6 2 1.5 5 490.00 509.40 
614 09/27/84 2041 553 18 1 17 8 1 GH 37 6 2 1.5 5 1554.118 1503.50 
615 09/27/84 2041 665 64 1 9 8 1 GH 37 6 2 1.5 5 500.00 483.99 
616 09/27/84 2055 5511 18 1 17 8 1 GH 36 6 2 1.5 5 1463.04 1642.20 
617 09/27/84 2055 666 64 1 9 8 1 Gil 36 6 2 1.5 5 480.00 486.52 
618 09/27/84 2111 555 18 1 17 8 1 GH 36 6 2 1.5 5 1402.08 11152.86 
619 U9/27/84 2111 667 64 1 9 8 1 CH 36 6 2 1.5 5 400.00 501.83 
620 09/27/84 2131 556 18 5 17 8 1 GH 38 6 2 1.5 5 
621 09/27/84 2131 668 64 1 9 9 1 GH 38 6 2 1.5 5 380.00 433.05 
622 09/29/84 2015 603 18 1 18 10 1 GH 35 6 3 1.5 5 1066.80 1387.72 
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SECTION I 

INTRODUCTION 

The estimation of the absolute sizes of fish populations in 

large bodies of water has been the objective of much fisheries research 

(Ricker 1975, EIFAC 1974). Various techniques exist for estimating 

population size, such as area-density extrapolations, mark/recapture, direct 

count, and acoustic sampling. All of these methods are subject to biases 

and limitations common to field sampling; thus at least two techniques 

should be employed concurrently whenever possible to aid in interpreting the 

biases. Since 1973. Texas Instruments (TI) has conducted a program designed 

to estimate the numbers of juvenile striped bass and white perch in the 

Hudson River estuary through mark/recapture and area-density extrapolation 

methods. The area-density extrapolations were derived from stratified random 

sampling designs and used to estimate the number of fish in various 

geographical regions and depth strata (TI 1975). 

Shallow areas of the estuary near the shore (10 ft or less in 

depth) are important feeding and nursery habitats for many Hudson River 

fishes. These near-shore areas can be sampled effectively and economically 

using beach seines. The TI beach seine survey program is designed to 

monitor distributions and densities of key Hudson River species throughout a 

lQO mile (22Q km) segment of the estuary. Data collected in the survey can 

be used to estimate with standardized sampling techniques, the population 

size by area-density extrapolations. 

Density estimates that are calculated without corrections for 

catch effiCiencies are subject to a negative bias (Kjelson 1977). It is 

beneficial to determine catch efficiency, defined in Kjelson (1977) as "the 

number of fish collected divided by the number actually present in the area 

or volume sampled" for each gear type used and each species; however, it is 

a difficult parameter to evaluate. Relatively few papers in the fisheries 

I-I science services division 



~------
literature address this topic compared to extensive literature on fishing 

gear comparability and selectivity. Although catch efficiency estimates for 

beach seines are not available in the literature for fish species found in 

the Hudson River, studies on other species have indicated that seining 

efficiencies can be substantially less than 100~ (Kjelson and Colby 1977). 

Accurate estimates of catch efficiencies and knowledge of 

factors which affect efficiency are needed to produce unbiased population 

estimates. Kjelson (1911) has suggested four ways to estimate catch 

efficiency of fishing gear: (1) release a known number of marked fish into 

the path of the sampling gear immediately prior to sampling; (2) release a 

known number of marked fish into an enclosed area and then sample the area; 

(3) enclose an area containing unmarked fish, sample to estimate the 

density, then obtain true density by direct count or other means; (4) use 

acoustic tags to monitor the reactions of individual fish to the sampling 

gear. The particular species, size of fish, habitat type, fish density, and 

environmental conditions must be considered when designing a catch 

efficiency study (Kjelson 1911) or applying the results (Kjelson and Johnson 

1978). 

All of these methods require some assumptions about the 

behavior of the fish. Methods (1) and (4) assume that the marked and tagged 

fish will react to the fishing gear in the same manner as urimarked fish. 

This assumption may not be true, especially for fish handled immediately 

before the test. Methods (2) and (3) assume that fish are distributed 

uniformly or at random throughout the enclosed area. If fish exhibit some 

type of patchy distribution due to schooling behavior, a non-homogeneous 

test area, or disturbances caused by sampling, then calculated efficiencies 

will contain a systematic bias and thus will not meet Kjelson's definition 

of catch efficiency. Any study to estimate catch efficiency, regardless of 

methods chosen, should include some way to evaluate the necessary 

assumptions. 
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This report presents the results of a study designed to meet 

the following objectives: 

• estimate the catch efficiency of 100-ft (30 m) 
beach seines for various sizes of striped bass and 
white perch in the Hudson River estuary 

• provide a means to evaluate the assumptions used 
to estimate efficiency 

• determine the influence of some of the factors 
which may affect catch efficiency 

A modification of Kjelson's third method was chosen to provide the data 

needed to evaluate assumptions about fish distribution. Validity of the 

assumptions could thus be evaluated by comparing the sampling distribution 

of the catch from an enclosed area with the sampling distribution of the 

catch from other beach seine sampling programs. 
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SECTION II 

METHODS 

A. DATA COLLECTION 

Four ~eine sites were selected for the efficiency tests 

(Figure 11-1); each was sampled once per week during the day from 11 

September through 19 November 1977. The four sites were chosen on the basis 

of relatively high expected catches of striped bass, ease of conducting the 

tests with a minimum of sampling problems, and proximity to each other. All 

of the sites were relatively shallow with a gradually sloping bottom. 

Bottom types, depths, and vegetation varied somewhat among sites (Table 

11-1) • 

At the beginning of each test, one end of a 500-ft (152 m) 

seine, wings 375 ft x 10 ft (114 x 3 m) and 75 ft x 10 ft (23 m x 3 m) with 

3/8-in. (0.95 em) mesh bag 50 ft x 12 ft (15 m x 4 m) with 1/4-in. (0.64 em) 

mesh was secured on the shoreline near the high water line. The boat was 

then backed from shore as the net was played out over the bow. When 167 

feet (51 m) of net had been released, an anchor was tied to the lead 11ne 

and set in the bottom to keep the net in place. The boat was turned 900 , 

and the next 167 feet of net were set parallel to the shore line. Another 

anchor was placed on the lead line, the boat turned 900 , and the remaining 

net was set toward the shore line. This procedure produced an approximately 

square test area large enough to permit use of the 100-ft (30 m) seine, 

wings 40 ft x 8 ft (12 m x 2.4 m) with 3/8 in. (0.95 cm) mesh, bag 20 ft x 

10 ft (6 m x 3 m) with 3/16 in. (0.48 em) mesh inside the enclosure (Figure 

II-2) . 
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Jf 

1 
• Denotes Test Site 

Figure II-I. Sites Used for Beach seine Efficiency Tests.(RM = river mile). 
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Site 

1) Sand Bar 

2) Quarry 

H 
3) Croton Park H 

I 
w 

4) Vet's Beach 

Table II-l 

Physical Characteristics of Sampling Sites Used in 
Beach Seine Efficiency Tests 

Location Bottom type Orientation 

River Mile Side 

34 East Sand SW 

36 West Fine Sand changing NE 
to mud 

35 East Sand NW 

39 East Coarse Sand and S . 
Gravel 

~ *At mean low water approximately 100 ft (30 m) from shore. 
o 
Q 
~ 
o 
~ 

= ~ 
~ 
< n 
~ 
~ 

~ 

< -~ 
o 
~ 

~ 

Vegetation Depth* 

Sparse 2ft(0.6m) 

Moderate 4ft( 1. 3m) 

Sparse- 2ft(O.6m) 
Moderate 

Sparse 6ft(2.On) 
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Figure 11-2. Net Arrangement for Beach Seine Efficiency T~sts. 

After waiting 1 hr for the fish to recover from the 

disturbance caused by setting the 500-ft net, the efficiency tests were 

begun. A 16-ft (4.9 m) boat was drifted over the 500-ft net and run to the 

shore under power. One end of the 100-ft net was held at the shoreline 

while the boat was backed away from the shore to extend the net 

perpendicular to the shore line. When the net was fully extended, the boat 

was turned and the net was towed toward shor~ to form an arc. The lOO-ft 

net was then haUled to the beach. This procedure followed standard lOO-ft 

beach seine sampling techniques described in TI (1975). 

The fish collected in each beach seine tow were identified by 

species and counted. Striped bass and white perch were marked by clipping 

the tip of the upper lobe of the caudal fin. Othe;r species ha,rdy enough to 
rJ 

withstand clipping and handling (e.g. centrarchids, .~~.!'P!goldfish) were 

also marked. During some weeks the tip of one operculum was also clipped to 

distinguish the fish from those marked in prior tests. All fish in good 

condition were then released inside the enclosure. 
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One hour after release, sampling with the 100-ft seine was 

repeated. Striped bass, white perch, and other markable species were marked 

by clipping the tip of the lower caudal lobe. Again all fish in good 

condition were released inside the enclosure. Previously marked fish were 

counted but not clipped again. 

After marked fish were allowed to disperse (15-30 minutes), 

the anchors were detached from the 500-ft net and the net was hauled to 

shore. All fish were counted and identified. Marked fish were preserved in 

10% formalin. Unmarked striped bass and white perch were marked according 

to standard mark/recapture procedures (TI 1975) and released. All other 

fish were released unmarked. 

B. DATA ANALYSIS 

The efficiency of the 100-ft seine was calculated as the 

ratio of fish density determined from 100-ft seine samples to density 

determined from direct count of the 500-ft seine sample corrected £or 

escapement: 

where 

, . 

E,00i = estimated catch efficiency of 100-ft 
seine for species i 

C,OOi = catch of species i in the 100-ft 
seine 

A10a = 
C500i = 

area swept by 100-ft seine 

catch of species i in the 500-ft 
seine 

'e500i = fraction of marked fish of species i 
caught in 500-ft seine 

A500 = area enclosed by 500-ft seine 

( 1) 
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Fish were assumed to be randomly distributed throughout the enclosure. 

Since A500 was approximately 27900 ft2 and AlOO was estimated at 118114 ft2* 

(TI 1915) equation (1) was rearranged to 

Csoo) ( / C

soo
') EIOOi == CIOOi e500:. AlOO 

(27900 ft2) . tlOOi 
/ C

SOOi
) = 4844 ft 2 e500i 

- 6 CIOOi e500i - CSOOi 
(2) 

Equation (2) was usep to calculate efficiency values used in the analysis. 

Escapement from the 500-ft net (1-e500i) was estimated from 

the fraction of marked fish which were recaptured from the 500-ft net. The 

nature of the escapement, whether continuous or occurring only during net 

retrieval, was determined by comparing recapture rates for fish marked in 

the first and second 100-ft seine samples with a Wilcoxon signed-rank test 

(Hollander and Wolfe 1973). If escapement from the 500-ft net was 

continuous, then the recapture rate for fish marked in the first tow should 

be lower, since those marked fish had a longer time to escape. If recapture 

rates from both tows were approximately equal, then it could be surmised 

that escapement occurred primarily as the 500-ft seine was hauled. To avoid 

large variability in recapture rates due to small samples, only tests with 

at least 5 fish marked from each tow were compared. Thus, erroneous results 

based on tests with too few fish to adequately estimate e500 were 

eliminated. 

*Determincd graphically from length of the seine, tow path, and distance 
between ends of the seine at completion of the tow. 
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Non-parametric statistics, often re'commended in fisheries 

research when sampling distributions may be non-normal or sample sizes too 

small to adequately describe the distribution (Moyle and Lound 1960), were 

used to analyze the catch data. Wilcoxon's rank sum test and the 

Kolmogorov-Smirnov test (Hollander and Wolfe 1973) were used to compare 

catches ip the efficiency tests (BSET) with Beach Seine Survey (BSS) data 

from the same area (RM 30-40) and time period to determine the applicability 

of the test data. Catches in the first and second tows of the efficiency 

tests were compared with Wilcoxon's signed-rank test. These comparisons 

helped evaluate the BSET data to detect behavior different from that 

encountered in standard sampling efforts (BSS). The efficiencies were 

subjected to a two-way analysis of variance to identify site Or time-related 

effects, and scatter plots were used to investigate relationships of 

efficiency with environmental parameters. 
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SECTION III 

RESULTS AND DISCUSSION 

The ability of the tests to measure true catch efficiency was 

determined by the spatial disposition of the fish within the 500-ft net. 

Three general cases of spatial disposition were considered: (1) the fish 

inside the enclosure were positioned randomly; (2) fish inside the net were 

aggregated to some degree, however the aggregation was similar to that of 

fish which were not enclosed; (3) fish inside the enclosure were aggregated 

to a different degree than fish outside the enclosure. 

For the first case, in which fish inside the enclosure are 

dispersed at random (Figure III-l), the catch would be distributed as a' 

Poisson variable (Pielou 1969) with an expected value equal to the mean 

density multiplied by the area swept. Poisson distributions are 

characterized by a variance/mean ratio near 1.0. Unfortunately the amount 

of sampling inside the enclosure that would be required to establish the 

sampling distribution could certainly be expected to affect the behavior of 

the fish and thus produce an atypical situation. Kjelson and Johnson (1978) 

encountered similar problems with intensive trawl sampling inside a 

5-hectare enclosure. After three to four tows the catch-per-tow declined 

drastically. Thus a random spatial pattern within the enclosure could not 

be demonstrated empirically. The variation in catches of the 100-ft seine 

within a test (Appendix A), however, suggests that the fish were not 

randomly dispersed. 

If fish inside the enclosure are aggregated in a manner 

similar to their normal spatial positioning (Figure 111-2), then the 

distribution of the catches for the 100-ft seine in the efficiency tests 

should be similar to the distribution produced in beach seine survey 

sampling. Although many different models of spatial pattern can produce the 

same sampling distribution (Boswell and Patil 1971), animals which are 
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Figure III-I. Case 1: Fish inside Enclosure Are Randomly Distributed 
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Figure 111-2. Case 2: Fish inside Enclosure Are Aggregated to Same 
Degree as Those 9utside Enclosure 
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significantly disturbed would be unlikely to produce a natural sample 

distribution, as evidenced by Kjelson and Johnson (1978). Thus a deviation 

from usual. sampling statistics would be an indication of abnormal behavior. 

When distinct deviation from normal behavior is in evidence 

(Figure HI-3), the application of the test results to standard beach seine 

sampling is questionable. The tests would measure our ability to estimate 

density within an enclosed area but they would be of little value in 

determining catch efficiency when standard sampling techniques are used. 

A. YOUNG-OF-THE-YEAR STRIPED BASS 

Young-of-the-year (yoy) striped bass did not appear to alter 

their behavior during testsj thus a Case 2 situation apparently prevailed. 

None of the three methods used to detect altered behavior indicated that the 

bass behaved abnormally in the test situation. A Wilcoxon signed-rank test 

comparing the first and second tows of each test showed that there was no 

significant difference (p>0.05)j thus no systematic bias was present 

(Appendix D) which would indicate altered behavior. Even though the mean 

catches for the efficiency tests and beach seine survey sampling appeared 

quite different for some weeks (Table 111-1), a comparison of medians using 

the Wilcoxon rank sum test (Hollander and Wolfe 1973) and of sampling 

distributions using the Kolmogorov-Smirnov test (Hollander and Wolfe 1973) 

indicated no significant differences between the two types' 'of i~a~p'~es (Table 

III-2) . 

Recapture rates (number of marked fish recaptured in the 

500-ft net/number of fish marked) ranged from 0-1.0 for tests in which at 

least five fish were marked (Table 111-3) (Mark and recapture data are 

presented in Appendix D). In tests where five or more fish were marked in 

each 100-ft seine tow (11 of 40 tests) recapture rates for fish marked from 

the first and second samples were not significantly different (p>0.05, 

Wilcoxon signed-rank test). This indicated that escapement from the 

enclosure was not a continuous process but occurred primarily after the 
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Figure 111-3. C<1se 3: Fish jnside Enclosure "\CC Distr i :.Jllt(.C ~,·l ~.:i",r 
Randomly Nor SiraiL:rly to Fish outisdc E:1clc: <.re 
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Table III-l 

Mean and Variance of Catches of Young-of-the-Year Striped Bass in 100-ft 
(30-m) Seine Samples from Beach Seine Efficiency Tests (BSET) and 

Beach Seine Survey (BSS) Sampling (RM 30-40) 

BSET BSS 

Dates Hean S2 n Mean S2 n 

09/11-09/17 16.25 168.2 8 13.03 123.96 31 

09/18-09/24 18.13 179.6 8 9.00 90.88 17 

09/25-10/01 7.00 20.86 8 11.85 80.81 13 

lJ/02-10/08 7.38 29.12 8 7.89 113.64 27 

18/09-10/15 2 .. 25 8.21 8 2.65 7.06 23 

10/16-10/22 5.12 32.41 8 5.55 26.90 29 

18/23-10/29 2.62 3.70 8 2.33 5.38 27 

10/30-11/05 2.38 5.41 8 1. 96 6.97 31 

11/06-11/12 3.75 16.78 8 5.07 67.92 28 

F/13-11/19 1. 50 3.71 8 2.21 7.29 42 

S2 = variance 
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Table 1II-2 

Statistical Analysis of Catches of Young-of-the-Year Striped Bass 
in 10O-ft (30-m) Seine Samples from Beach Seine Efficiency Test 

(BSET) and Beach Seine Survey (BSS) Samples 

~..w'*-. 

Rolmogorov-Smfrnov -Test 
Wilcoxon Rank Sum Test for 

Equality of Medians 

Dates W m n W* 

09/11-09/17 175 31 8 0.52 

09/18-09/24 137 17 8 1. 93 

09/25-10/01 69.5 13 8 -1.34 

10/02-10/08 169.5 27 8 

10/09-10/15 116.5 23 8 

10/16-10/22 167.5 29 8 

10/23-10/29 165.5 27 8 

10/30-11/05 180 31 8 

11/06-11/12 146 28 8 

11/13-11/19 184 42 8 

W = sum of ranks of BSET samples 
~ = number of BSS samples 
n = number of BSET samples 
W*= normalized test statistic 
J~= large sample test statistic 

1.00 

-0.53 

0.57 

0.86 

0.72 

-0.08 

-0.54 

p 

0.603 

0.054 

0.180 

0.317 

0.596 

0.569 

0.390 

0.472 

0.936 

0.589 

for Identical Distributions 
(samples pooled biweekly) 

J" 3 P 

1.08 0.194 

0.76 0.610 

0.57 0.901 

0.56 0.912 

0.33 >0.99 

p = probabil ity of a 1 arger va 1 ue of W* or J3 if no difference 
exists between BSS and BSET samples 
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Table III-3 

Recapture Rates (Number Recaptured in 500-ftNet/Number' Marked) for YOy'Striped Bass during 
Beach Seine Efficiency Tests of 1977. Values in Table Are for Tests in Which 

Five or More Fish Were Marked. Tests in Which Fewer Than Five Fish 
Were Harked Are Denoted by '*' 

TEST SITE 

Dates Sand Bar Quarry Croton Park Vet's Beach Week Mean 

09/11 - 09/17 1.000 0.556 0.767 0.353 0.669 

09/18 - 09/24 0.750 0.705 0.846 0.571 0.718 

09/25 - 10/01 0.800 0.778 0.619 0.750 0.737 

10/02 - 10/08 * 0.571 0.538 0.800 0.636 

10/09 - 10/15 0.375 * 0.000 * 0.188 

10/16 - 10/22 * 0.333 0.696 * 0.515 

10/23 - 10/29 0.167 1.000 . * * 0.584 

10/30 - 11/05 * 1.000 * 0.667 0.834 

11/06 - 11/12 0,.545 0.769 * * 0.657 

11/13 - 11/19 * 0.571 * * 0.571 

SITE MEAN 0.606 0.698 0.578 0.628 

GRAND MEAN 0.636 

~ 
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second 100-ft seine tow, probably when the 500-ft net was hauled. Since 

recapture rates were not signi(icantly different, fish marked in both tows 

were pooled to calculate e500' To avoid using the extremely unlikely escape 

rates of 0.0 and 1.0, data from tests that had fewer than five fish marked 

and thus a high probability of obtaining a value of 0.0 or 1.0, (denoted by 

• in Table 111-3) were not used. Instead the mean recapture rate from tests 

with five or more fish marked for the same sample site was used as e500' 

Catch efficiency estimates for yoy striped bass ranged from 0 

to 1.886 with a mean of 0.406 (Table III-4). Catch efficiency estimates 

greater than 1 for individual samples resulted from the non-random spatial 

disposition of fish within the 500-ft seine. Arithmetic means for the four 

sites ranged from 0.290 to 0.575. The analysis of variance indicated that 

the sampling period-site interaction and the site had a significant effect 

on efficiency (p<O.05, Table 111-5). The significant interaction was 

apparently the result of an increasing trend in efficiency at the quarry 

site (RM 34), while efficiency either declined or showed no trend at the 

other sites (Table 111-4). Data were insufficient to stringently test the 

assumptions for the analysis of variance, so the results can only be used to 

give a general indication of significant effects. The analysis of variance 

produced similar results using square root transformed efficiencies. 

A scatter plot of catch efficiency vs. estimated number of 

striped bass enclosed showed no apparent trend in efficiency (Appendix C) 

although there was more variability in efficiency at low densities. For 

this reason, a mean weighted by the estimated number of striped bass 

enclosed (Appendix D) would be a better indicator of overall efficiency 

since it would give more weight to the more precise estimates. The weighted 

mean was 0.390 for juvenile striped bass. Catch efficiency did not seem to 

be related to other environmental parameters. Scatter plots of catch 

efficiency vs. turbidity and catch efficiency vs. water temperature also 

showed no clear relationship (Appendix C). 
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Table III-4 

Catch Efficiencies for YOY Striped Bass during 1977 Beach Seine Efficiency 'Tests 

TEST SITE 

Dates Sand Bar Quarry Croton Park Vet's Beach Week Mean 

Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 

09/11-09/17 0.933 0.267 0.182 0.628 0.579 0.842 0.434 0.543 0.551 

09/18-09/24 0.044 0.309 0.590 0.427 1.171 0.641 0.251 0.440 0.484 

H 09/25-10/01 0.610 0.610 0.156 0.194 0.183 0.418 0.333 0.000 0.313 
H 
H 
I 

I 1.0 10/02-10/08 0.169 0.000 0.500 0.571 0.612 0.306 0.568 0.379 0.388 

10/09-10/15 0.041 0.327 0.000 0.254 1.239 0.500 0.000 0.000 0.295 

10/16-10/22 0.235 0.235 1.000 0.571 0.313 0.940 0.000 0.087 0.423 

10/23-10/29 0.173 0.069 0.490 0.612 0.000 0.040 0.149 0.050 0.198 
CD 
n 10/30-11/05 0.000 0.000 0.706 1.412 0.165 0.330 0.584 0.250 0.431 
i 
:s 
n 11/06-11/12 0.344 1.886 0.679 1.086 0.000 0.000 0.471 0.000 0.558 
CD 

CIJ 
CD 11/13-11/19 0.227 0.000 1.082 .. 0.361 0.231 0.231 1.256 0.000 0.424 
< 
n 
CD 
CD SITE r1EAN 0.324 0.575 0.437 0.290 
a. 
<" GRAND MEAN 0.406 -CD 
0 
:s 
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Table III-5 

Analysis of Variance of Untransformcdt Catch Efficiencies 
of IOO-ft Beach Seines for YOY Striped Bass 

Source of 
Variation 

Sampling Period 

Site 

Sampling Peri od X Site 

Error 

Total 

df ;:: degrees of freedom 
SS ;:: sum of squares 
MS ;:: mean square 
F = test statistic 

df SS 

9 0.929 

3 0.996 

27 5.586 

40 4.166 

79 11. 677 

p ;:: probability of a larger F value 

* ;:: p>0.05 

~1S F P 

1.103 0.99 0.463 

0.332 3.19 0.034* 

0.207 1. 99 0.024* 

0.104 

.. 

tsquare root transformed data produced similar results. 
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B. YOUNG-OF-THE-YEAR WHITE P~RCH 

Young-of-the-year white perch also demonstrated a Case 2 

situation in which fish apparently behaved normally in the tests. The 

relatively small catches of yoy white perch compared to the number of fish 

actually present (Appendix A) suggested that spatial disposition was 

definitely non-random. The comparison of the first and second tows however 

indicated a significant difference (p<0.05, Wilcoxon signed-rank test, 

Appendix D) thus only catches from the first tow were used to calculate 

efficiency. The weekly mean catches at times appeared quite different 

(Table 111-6), but, as for striped bass, the medians and sampling 

distributions were not significantly different (Table 111-7) even though 

catch data from both tows were included to increase the power of the tests. 

Only two of the 23 tests produced five or more yoy white 

perch marked in each tow (Appendix D), so the na:ure of escapement, 

continuous or occurring as the 500-ft net was hauled, could not be readily 

evaluated. It was assumed that escapement occurred primarily as the 500-ft 

net was hauled to shore, as it had with striped bass, thus marking and 

recapture data from both tows were combined. Even after combining tows, 

only four tests had five or more fish marked. In order to use more of the 

available data, yet not be unduly influenced· by the tests with very few 

marked fish, the marked and recaptured fish were pooled over all tests and 

the ratio of the sums (the sum of the number recaptured/sum of the number 

marked), 0.629, was used as the recapture rate (e500) for all tests. 

Catch efficiency values for yoy·white perch, calculated from 

only the first tow of each test, averaged 0.238 and ranged from 0 to 3.774 

(Table 111-8), Site means ranged from 0.062 to 0.590. The weighted mean, 

0.069, was very different from the arithmetic mean as the low density 

samples were much more variable than high density samples (Appendix C) • 
• 

The analysis of variance showed no significant main effects 

when either untransformed or transformed efficiencies were used {Table 
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Dates 

09/11-09/17 

09/18-09/24 

09/25-10/01 

10/02-10/08 

10/09-10/15 

10/16-10/22 

10/23-10/29 

10/30-11/05 

11/06-11/12 

11/13-11/19 
---

Table III-6 

Mean and Variance of Catches of Young-of-the-Year mlite Perch· 
in 100-ft (30-m) Seine Samples from the Beach Seine 

Efficiency Test (BSET) and Beach Seine Survey 
Sampling (RN 30-40) 

BSET BSS 

Nean S2 n Mean S2 n 

0.50 0.57 8 7.68 609.36 31 

0.25 0.21 8 2.94 25.31 17 

3.25 50.21 8 6.62 136.09 13 

2.38 7.12 8 4.00 132.00 27 

0.38 0.55 8 4.17 53.40 23 

1.50 1.71 8 1.34 2.80 29 

0.25 0.21 8 0.89 2.41 27 

0.75 1.07 8 0.58 2.38 31 

2.00 6.00 8 7.04 413.44 28 

0.25 0.21 8 1. 26 25.37 42 

S2 = variance 
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Table III-7 

Results of Comparison of Catches of Young-of-the-Year 
White Perch in IOO-ft (30-m) Seine Samples 

from Beach Seine Efficiency Test 
and Beach Seine Survey Samples 

Wilcoxon Rank Sum Test Kolmogorov-Smirnov 

Dates W m n W* p J'" 3 P 

09/11-09/17 132.5 31 8 -1.04 0.298 
1.15 0.142 

09/18-09/24 83 17 8 -1.38 0.168 

09/25-10/01 72 13 8 -1. 25 0.211 
0.42 >0.99 

10/02-10/08 167 27 8 0.96 0.337 

10/09-10/15 101 23 8 -1.36 0.174 
0.74 0.644 

10/16-10/22 168.5 29 8 0.63 0.529 

10/23-10/29 128 27 8 -0.76 0.447 
0.37 >0.99 

10/30-11/05 183.5 31 8 1.16 0.246 

11/06-11/12 135 28 8 -0.51 0.610 
0.41 >0.99 

11/13-11/19 201 42 8 -0.11 0.912 

W = sum of ranks of BSET samples 
m = number of BSS samples 

n = number of BSET samples 
W*= normalized test statistic 
J'-3- large sample test statistic 
p = probability of a larger value of W* or J" if no difference 

exists between BSS and BSET samples 3 

Test 

III-13 science servic~s divinion 
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Table III-8 

Catch Efficiencies for YOY White Perch during 1977 Beach Seine Efficiency Tests 

TEST SITE 

Dates Sand Bar Quarry Croton Park Vet's Beach Week Mean 
Tow 1 TO\'1 1 Tow 1 TO\'I 1 

09/11-09/17 0.000 0.000 0.057 0.000 0.014 

09/18-09/24 0.000 0.000 0.000 0.189 0.047 

H 09/25-10/01 0.000 0.000 0.073 0.024 
H 
H 10/02-10/08 0.058 0.220 0.686 0.314 0.320 I 
~ 

~ 10/09-10/15 0.000 0.000 0.444 0.000 0.111 

10/16-10/22 0.298 0.333 0.314 0.000 0.236 

10/23-10/29 0.000 0.236 0.000 0.000 0.059 

10/30-11/05 0.000 0.058 0.839 0.299 

11/06-11/12 0.202 0.039 0.197 0.146 

It) I 11/13-11/19 0.000 3.774 1.887 
n -~ 
:l SITE MEAN 0.062 0.089 0.225 0.590 n 
~ 
It) GRAND MEAN 0.238 CD 
~ 

< 
n 
CD 
en 
a. 
< 
en 
0 
:l 
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111-9). As with yoy striped bass, other environment a] factors showed no 

clear relationships with catch efficiency. Neither the turbidity nor the 

temperature seemed to be a reliable predictor of catch efficiency (Appendix 

C). 

The consistently low efficiency for yoy whit~ perch (weighted 

mean of 0.069) was apparently caused by the fish being distributed ~ust 

beyond the reach of the 100-ft seines. During the efficiency study, the 

100-ft seine samples often produced few yoy white perch, yet substar.tial 

numbers were caught in the 500-ft seine (Appendix A and D). If the~e 

results represent the natural dintribution pattern of yoy white perch, then 

density over the entire shore zone could be many times greater than the 

density calculated from 100-ft seines. 

C. YEARLING AND OLDER ~mITE PERCH 

Yearling and older white perch Here cauBht infrequently and 
" in small numbers (Appendix A). The data were thus insufficient to enalyze 

for catch efficiency. Pooled recapture rates were 0.831 for fish ~150 rom 

(total length) and 0.333 for fish >150 mm. 

III-IS sclonce services dlvinlon 
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Table 1II-9 

Analysis of Variance of Untransformedt Catch Efficiencies 
of IOO-ft Beach Seines for YOY IVhite Perch 

50urce'of 
Variation 

Sampling Period 

Site 

Error 

Total 

df = degrees of freedom 
SS = sum of squares 
MS = mean square 
F = test statistic 

df 5S 

9 6.177 

3 1.201 

22 6.887 

34 14.265 

p = probability of a larger F value 

MS 

0.686 

0.400 

0.313 

tSquare root transformed data produced similar results 

F 

2.19 

1.28 

P 

>0.05 

>0.05 
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. I" ";;'~ 

SECTION IV 

SUMMARY AND CONCLUSIONS 

The beach seine efficiency study was designed to determine 

catch efficiency of a 100-ft seine for yoy striped bass and white perch in 

the Hudson River. Four proximate sites with varied depths and bottom type.s::· 

were selected. Efforts were made to sample similar tidal condition~ and to, .::. 

conduct the tests quickly to avoid large fluctuations in time, temperature, 

dissolved oxygen, and turbidity during a test. Even with these constraints 

sampling variability was large, probably due to the clumped spatial 

disposition of the fish. 

The test results present a good measure of the efficiency of 

the density estimates for yoy striped bass in the Hudson River based upon 

daytime beach seining. Statistical analysis detected no difference in beach 

seine efficiency test and beach seine survey sampling, thus striped bass in 

the tests were assumed to behave normally. The mean catch efficiency of 

0.406 for yoy striped bass falls near the range of 0.41 to 0.72 given for 

seines in Kjelson (1977) and indicates that density estimates based on 

uncorrected beach seine data are likely to be underestimates. However, if 

the efficiency estimates are to be used as correction factors for beach 

seine catches, a mean weighted by the number of fish enclosed would be more 

appropriate as the tests late in the season contained fewer fish and thus 

were less precise. The weighted mean for yoy striped bass was 0.390. 

The effects of environmental variables such as test site, 

temperature, turbidity, and density could not be determined as the 

variability of the efficiency values was large. Many of the beaches sampled 

in BSS sampling are not as well-suited for seining as the efficiency test 

beaches; mean efficiency on a river wide basis could therefore be less than 

0.390. 

IV-l science services division 
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The Case 2 situation also seemed to apply to yoy white perch 

even though the test procedures produced a detectable change in the catches. 

Mean catch efficiency, 0.238, was much lower than for striped bass, 

apparently because the white perch were lying beyond the reach of the 100-ft 

net in deeper water. The weighted mean efficiency was only 0.069 as most of 

the very high efficiency values occurred when only few fish were present. 

Environmental factor~ again did not seem to be related to efficiency. 
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O:3S 

TASK CODE 

SAMPLE NO 

USECD 

DATE 

TIME 

RM 

SITE 

TIDE 

GEAR 

LENGTH GROUP 

TEHP 

DO 

pH 

COND 

TURB 

APPENDIX A '\j 
FISH AND ENVIRO~~lliNTAL DATA FOR 

BEACH SEINE EFFICIENCY TEST SAHPLES 

LEGEND 

= OBSERVATION NU~ffiER 

TASK CODE (BEACH SEINE SURVEY ~ 23 
BEACH SEINE EFFICIENCY TEST = 24) 

= SAHPLE NUHBER 

:= USE CODE 

= HONTH, DAY, AND YEAR THE SAHPLE HAS COLLECTED 

:= TIHE OF DAY, USING THE 24-HOUR CLOCK, THAT THE 
GEAR HAS DEPLOYED 

'" RIVER NILE '.JHERE SAHPLE HAS TAKEN 

:: SIDE OF RIVER \·mERE SAMPLE 1.JAS TAKEN (1 = 1-lEST, 
3 '" EAST) 

TIDAL STAGE (1 == Lm.J SLACK, 2 = FLOOD, 3 = HIGH 
SLACK, 4 = EBB) 

== SAHPLING DEVICE (12 == 100-f'T SEINE, 53 = 500- FT 
SEINE) 

1 = (0 Xnnn) Y011NG-OF-THE-YEAR FISH 
2 = (X+l - 150mm) 
3 == (151 - 250mm) 
4:-: (250+nnn ) 

TEHPERATURE COC) 

= DISSOLVED OXYGEN (PPN) 

= pH 

= CONDUCTIVITY (mS) 

= TURBIDITY (FTO) 

A-I 



-BEACH SEINE E"FFICIENC-Y--REPORT-
WEEK OF SEpT~M9ER 11 TO 17, 1977 - " 

LEGEND' SPECIES -'S9ASS a STRIPED BASS. PERCH = WHITE PERCH, SHAD = AMERICAN SHAD. AWIFE = ALEWIFE. BLHER ~ BLUEBACK- HERRING 
A = LENGTH GROUP 1, B = LENGTH GROUP 2, C = LENGTH GROUPS 3 ~ 4 COMHINEDt 0 = LENGTH GROUPS 2,). ~ 4 COMBINED 

T S 
A A S S S P P P S S A A 8 B 
S M B B B E E E H H W W L L 
K P U A A A R R R A A I I H H 
C l 5 0 T S T G S S S C C C 0 0 f F E E T C T 

0 0 E E A 1 I I E S S 5 H H H E E R R E 0 U 
a 0 N C T M R T 0 A - - E - - lot 0 P N R 
S E 0 0 E E M E E R A B C A B A i:> A i:> A 0 p 0 H 0 I:i 

1 Z4 2 1 91277 1203 36 1 4- 12 11 0 0 0 0 0 0 0 0 0 0 0 23.6 7.6 7.80· 11500 2.5' 
2 24 3 1 91277 1320 36 1 4 12 38 0 0 1 .3 0 1 0 () i> 0 0 24.1 7.1 7.130 11424 11.0 
3 24 i 1 91277 1100 36 1 2 53 202 a 0 47 29 7 ,Ii (; 64 0 2S 0 23.8 6.<1 7.70 11322 2.~ 

> 4 24 5 i 91377 1025 35 :3 2 12 22 a 0 1 0 0 2 0 0 0 0 0 21.2 7.13 7.70 113'.0 4.7 
I 5 24 6 1 9}377 1150 Je, J 4 12 32 .0 0 2 0 0 1 0 0 0 0 0 21.0 8.0 7.bO 10980 2.6 

N 
4 91371 925 35 i 2 53 175 1 66 14 2 17 6 33 0 80 0 23.6 7.6 7.60 11070 3.5 6 24 1 0 

7 24 8 1 91477 1130 34 3 J 12 . 7· 0 1 0 1 0 1 0 0 6 0 0 20.2 8.0 7.50 12875 14.0 
a 24 q 1 91477 1248 14 l 4 12 2 0 0 0 I) 0 2 I) 2 0 0 0 20.9 8.3 7.70 124~O 1b.0 
9 24 7 1 91477 1030 3+ 3 2 53 45 0 1 41 2 6 7 0 29 0 i i 20.7 8.2 7.70 12240 i7.a 

10 24 11 1 91577 1145 3'.1 3 2 12 8 0 0 0 0 0 0 0 0 0 0 6 22.3' 7.9 7.70 lOfll~ '2.~ 

11 i4 12 1 91577 1302 39 3 4 12 10 0 0 0 0 0 1 0 0 0 0 0 22.4 7.9 7.60 10~;' ~9 
12 24 10 1 91577 1030 39 3 2 53 39 0 a 1 0 i 4- 6 10 0 0 0 21.3 7.6 7.~O 10 0 3.~--

13 * 24 14 1 91677 . 1220 40 i 2 12 5 0 0 1 3 2 7 0 14 () 6 0 22.1 7.2 7.60 9 ~ 1'2-----:). 0 

14 * 24 15 1 91677 1350 40 1 J 12 15 0 0 4 0 0 1 0 5 0 1 0 22.2 7.1 7.bO 950:' 5.3 
15 * 24 13 1 91677 illS 40 i 2 53 93 0 0 185 25 4 54 0 224 0 7 0 22.B 7.0 7.60 950~ 5.3 

*Supplementary samples not used in analysis. 



eEA~H SEI~E EFFICIENCY REPORT 
WEEK OF SEPTEMnER 18 TO 24. 1977 -... . 

T s· 
A A S S S . 'p p p S S A A B 9 
·S 14 8 B B E E E H H W W L L 
I( p U A A A R R R A A I I H H 
C l S 0 T S T .G S S S 'C C C 0 0 F F E E T c:: T 

> 0 0 E E A i I I E 5 5 5 H H H - E E R R E 0 U I ~ 

\,to) B 0 N C T M R T 0 A - - i.) - M 0 P N R 
S E 0 0 E E M E E R A B C A B C A A 0 A 0 p 0 H 0 8 

1 2. 17 1 91977 1457 34- 3 2 12 1 0 0 0 0. 0 0 0 0 0 0 0 25.1 7.9 7.60 11125 3.6 
2 24 18 1 91971 161S 3i 3 4 12 7 0 0 0 0 0 0 0 0 0 0 0 25.2 8.5 7.bO 11000 3.3 
3 24 16 1 91977 13~5 34 3 2 S3 102 0 0 226 14 3 2 6 0 0 47 0 24.9 7.8 7.50 11094 4.0 
4 24 20 1 92071 lO4t:1 35 3 4 12 42 0 0 0 0 0 0 0 <> 0 0 0 22.~ 7.6 7.50 lO21B 5.3 
5 24 21 1 92077 1217 35 3 2 12 23 0 0 0 0 0 () (j 0 0 0 0 23.0 8~1 7.~O 10032- 5.9 
6 24 19 1 92071 9j5 35 3 4 53 182 a 1 45 2 0 2 0 0 6 0 0 23.0 7.5 7.60 10218 4.5 
7 24 23 1 92171 llis 39 3 4 12 a 0 0 1 0 0 0 0 ij 0. 0 6 21.'::1 7.7 1.60 6512 14.0 .... 
8 2~ 24 1 92171 1250 39 3 2 12 14 0 0 0 0. 0 0 0 0 0 0 0 21.9 7.5 7.50 7504 12.0 
9 24 22 1 92171 1005 39 3 4 53 109 0 0 20 . 0 0 j 6 0 0 6 0 22.0 7.1 7.60 8664 6.6 

Ie 24 2b 1 92271 1045 3b 1 4 12 29 0 0 0 0 1 4 6 0 {) 6 0 20.0 7.1 7.60 5'>29 6.6 
11 24 27 1 92277 1200 3& 1 4 12 . 21 0 0 1 0 0 0 0 6 0 0 0 2(j.~ 7.1 7.60 6171 6.1 
12 24 25 1 9227? 945 36 1 4 S3 zoa 0 0 84- 2j 3 Z6 0 2 040 6 20.S 7.0 7.50 6050 11.0 .. - -



. - BEACti-"SEI NC:- !r~-lcH:f.Jcy·· RE.PORT· 
WE~K OF SEPTEM8~R 2S TO O~!OB~R 1, 1977 

'T S 
A A S S S P P P 5 5 A A B B 
S H 8 8 B E E E H H Ii W L L 
K P U A A A R R R A A I I H H 
C L S 0 T S T G S S 5 C C C 0 0 F F E E T C T 

0 0 E E A I I I E S S S H H H - 0:- E E R R E 0 U 
H 0 N C T M R T 0 A - - - () - is' - - r-l 0 P N R 
S E 0 0 E E M e: E R A B C A 8 t A A A . 0 p 0 H 0 S 

1 24 29 1 92671 1235 35 3 It 12 7 O· 0 6 0 1 1 0 0 0 0 0 1~.2 • 1.40 4536 6.5 
> 2 24 30 1 92617 1405 35 j 4 12 16 0 0 20 6 () 0 0 0 () 0 6 20.1 • 7.ia 4518 $.0 
I J 24 28 1 92671 1135 35 3 4 53 142 0 2 310 1 2 24 0 2& 0 1 0 l~.l 7.50 4590 6 .. 3 ~ • 

4 . 24 32 1 92771 1105 36 1 4 12 4 0 0 0 0 0 0 0 0 d 0 0 21.7 7.6 7.40 1491:1 5.1 
5 24 33 1 1:;2;71 1220 36 1 4 12 5 0 0 0 0 b 0 0 0 b I 0 20.8 7.8 1.'fO 1464- 7.4 
6 24 31 1 92771 945 36 1 2 53 120 0 2 162 13 i 0 (; 2 0 14 0 20.U 7.6 7.70 1552 5.5 
7 24 35 1 92071 1015 34- 3 2 12 8 0 0 0 0 0 0 0 !) 6 0 0 19.1 1.9 7.bO 2800 6.0 
8 24 36 1 92877 1125 3~ J 4 12 a 0 0 0 0 0 0 \) 0 0 ij 0 20.6 ·8.5 7.60 2781 5.1 
9 24 34 1 92871 910 3~ 3 2 53 63 6 5 254- It 1 i 0 0 0 36 0 18.9 8.0 1.60 3296 4.SUiII-

10 24 38 1 92971 1020 39 :3 2 12 '8 6 0 0 0 0 0 0 0 0 ti 0 lu.2 8.4 7.50 534 4.1 
11 24 39 1 92977 1135 39 3 2 12 0 0 0 b 0 0 0 6 0 6 6 0 1<J.0 6.3 7.1:10 4S~ 5.8 
12 24 31 1 92977 920 39 3 2 53 108 0 0 0 1 () 19 0 0 0 465 ci 17.':1 8.4 7.50 715 4.5 - - -
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BEACH SEINE EFfICIENC'y"REPORT 
WEEK OF OCTOSEH 2 TO OCTOBER 8; 1977 
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-BEACH SEINE EFFICIENCY REPORT 
WEEK OF OCTOdER 9 TO 15. 1977 

T S 
A A S 5 S P P P 5 S A A B B 
5 H B B B E E E H H W w L L 
K P U A A A R R R A A I I H H 
C L S 0 T 5 T G 5 S 5 C C C 0 0 f F E E T C T 

0 0 E E A I I i E 5 5 S H H H E E R R E 0 U 
8 0 N C T H R T 0 A - - - M 0 P N R 
S E 0 0 E E M E E R A B C A B C A 0 ~ 0 A E p 0 H 0 8 

> 
I 1 24 53 1 101077 1100 3~ 3 4 12 1 0 0 0 0 0 0 0 () 0 1 () 13 .. 2 10.3 8.20 1033 15.0 ~ 

2 24 54 1 iolO77 1205 3+ 3 4 12 8 0 0 1 0 0 6 ij 0 b 1 0 13.1 10.4 S.20 1025 15.0 
3 2" 52 1 101077 1000 34. 3 4 53 55 0 0 116 2 2 7 0 5 0 19 I} i3.9 10.0 (l.20 9 {H! 15.0 
4' 24 56 1 101171 1025 35 3 4 12 5 0 0 2 0 0 0 6 0 0 1075 0 12.8 lo.i 7.70 2344 3.4 
5 24 57 1 101177 i150 35 J 4 12 ' 2 0 0 0 1 0 3 0 0 0 - '16 0 14.0 lO.l 7.70 2725 4.6 
6 24 SS 1 101177 'i25 3'i 3 3 53 14 0 0 17 0 1 19 0 2 0 11820 0 13.0 10.3 7.~O 2420 3.6 
7 24 59 1 101277 1025 3& 1 4 12 0 0 0 0 0 (J 6 0 0 0 640 () 14.8 fj.9 7.~O 1661 6.3 
8 24 60 1 101217 1150 36 1 4 12 2 0 0 0 0 0 4 0 0 0 240 () 14.8 B.9 7.50 1722 5.6_ 
9 24 58 .1 lV1277 925 36 1 2 53 33 0 0 44- 4 0 56 0 Ii 0 2469 6 15.1 8.7 7.50 2~30(' -5""-

10 24 62 1 101377 1022 39 3 2 12 '0 0 0 0 0 6 () 0 0 0 4 6 13.3 9.8 7.40 851 ~ 
11 24 63 1 101317 1135 39 3 3 12 0 0 0 0 0 0 :3 () 0 0 0 0 13.8 9.8 7.40 865 "'7.0 
12 24 61 1 101377 920 j9 3 2 53 22 6 0 48 1 2 17 0 i 6 107 0 i3.6 9.6 7.40 851 lo.i - -



"BEACH 'sEINE-EFFtCIENC'Y-' REPORT -
WEeK OF OCTO~E~ 16 TO 22, 1977 

T S , 
A A S S S P P P 5 S A A B B 
S H B B B E \E E H H ." 'II L L 
K P U A A A R R R A A I I H H 
C l S 0 T S T G S S 5 C C C 0 0 F" F E E T C T 

0 0 E E A i I i E, S S S 1"1 H H - 0:-
f: E R R E 0 U 

B 0 N C T H R T 0 A - - - - - - H 0 P N R 
5 E 0 0 E E. M E E R A 8 C A B t A 0 A 0 A 0 p 0 H 0 B 

> 1 24 65 1 101777 1210 3& 1 2 12 7 0, 0 3 0 0 3 0 0 0 '+ 0 12.2 10.8 7.60 525 15.0 I ...... 2 . 24 66 1 101717 1330 36 1 2 12 4 0 0 0 () 0 1 0 0 0 1 0 12.7 11.5 7.50 541 14.Q 
3 24 64 1 101777 1110 36 1 2 53 14 6 <> 34 3 3 36 6 2 0 471 () i2.9 10.5 1.50 S2S 15.0 
4 24 68 1 1011>11 1225 34- :) 2 12 " 2. 0 0 3 <> 0 0 0 0 6 5 6 10.1 • 8.30 1025 21.0 
5 24 69 1 101877 1340 34- 3 2 12 2 <> 0 1 0 0 0 0 b 0 8 0 10.6 • 8.40 i260 i~.o 
6 24 61 1 1011:371 1125 34 j 2 53 31 0 0 3B 1 4 () 0 i 6 98 0 9.5 • 8.40 1219 20.0 
7 24 71 1 101977 1010 35 3 4 12 '6 0 0 1 0 0 0 0 0 0 0 0 12.0 9.0 7.00 2"2 10.1 
a 24 12 1 101977 1130 35 3 2 12 Ie 0 0 3 3 0 b 0 (j 0 43 0 12.5 10.5 7.60 243 5.9 
9 24 10 1 101911 905 35 3 4 53 80 a 0 12 11 2 4 0 I 0 321 0 12.0 9.9 1.50 242 5.3 

10 24 74 1 102077 1012 39 3 4 12 6 0 0 a 0 0 0 0 0 0 44- () 12.0 10.2 1.50 201 11.0 
11 24 75 1 102077 1125 39 3 ,4 12 2 0 0 1 0 0 (} 0 0 () 35 0 i2.1 10.3 7.50 206 10.5 
12 24 73 1 102071 905 j9 3 4 53 87 6 0 98 2 0 10 6 5 6 3843 0 12.0 10.3 7.50 198 1.3 -



"BE/~CH' SEINE EFFICI~Nc"Y REPORT 
WEEK OF OCTObER 23 TO 29t 1977 

, , 

'1 S 
A A S S S P P P S S A A B B 
S H B B B E E E H H ~ W L L 
K P U A A A R R R A A I I H H 
c L S D 1 S T G S S 5 C C C 0 0 F F E E T C T 

0 0 E E A i I I E 5 5 5 'H H H .,... .,... E it R R It 0 U 
~ 0 N C 1 M R T 0 A - - - H D P N R 
5 E 0 0 E E M E E R A a c A B C A 5' A D A l> p 0 H 0 B 

> 
I 1 24 77 1 102477 1235 36 1 4 12 4 0 0 1 1 0 0 0 0 0 0 0 10.8 10.4 7.70 194 84.0 CD 

2 24 78 1 102477 1350 36 i it 12 5 0 0 1 0 0 0 0 0 6 0 ij 16.9 10.4 7.70 189 31.0 
3 24 76 1 102477 1130 3& 1 3 S3 49 0 0 1t> 1 11 6 0 0 0 20 0 10.0 10.8 7.70 18b 10.1 
It 24 80 1 102577 1040 34< 3 2 12 5 0 0 0 6 0 b 6 0 6 i 0 il.6 • 8.20 239 "4.4 
5 24 Ell 1 1 0~5 77 1200 34- 3 4 12 2 0 0 0 0 1 6 0 0 b () I) 12.0 • 8.20 23-:' 4.0 
6 24 79 1 102577 930 34- 3 2 S3 29 0 0 '17 2 3 2 0 4- 0 42 0 il.6 • 8.10 239 10.1 
7 24 83 1 102677 1020 35 3 2 12 '0 0 0 0 0 0 0 0 0 0 0 6 il.6 • 7.80 203 "6.6 
8 24 64 1 102677 1125 35 3 4 i2 1, 0 0 6 0 0 I 0 0 6 6 0 11.5 • 7.60 204 6.7 
9 24 62 1 102677 920 35 3 2 53 86 0 1 6 3 5 "'I 0 0 () 115 0 11.8 1.70 194 ' 7.1 

10 24 86 1 102777 1030 39 3 2 12 3 0 0 0 0 0 0 b 0 0 88 0 ii .8 • 7.:'0 192 11.0 
11 24 87 1 102717 1145 39 3 3 12 1 0 0 0 0 0 0 0 I 0 20 0 12.8 • 7.50 20d 16.0 
12 2ft. 85 1 102717 920 39 j 2 53 76 0 1 2 2 i 10 a 13 6 4686 0 h.7 • 7.60 198 ii .0 



BEACH SEINt'EFFICIENtYREPORT 
WEEK O~ OCTOBER .30 TO NOVEMBER 5, 1917 

. T 5 
A A 5 5 5 P P P 5 S A A B B 
5 H B B B E E E H H 111 W L L 
K P U A A A R R R A A I I H H 
C L 5 0 T 5 T G 5 S 5 C C C 0 0 F F E E T C T 

Q 0 E E A i I I E 5 S S H H H - '!'" 
E E R R E 0 u 

tj 0 N C T M R T D A - - - - - M 0 P N R 
5 E 0 0 E E M E E R A Ii C A B C A U A 0 A IJ p 0 H 0 8 

> 1 24 89 1 103177 1120 34- 3 2 12 0 0 0 0 0 0 1 0 0 0 12 0 11.5 11.4- 7.60 205 ".6 I 
..0 2 24 90 i i 03 it7 i23S 341- 3 2 12 () 0 0 0 0 0 0 0 0 6 0 0 il.7 li.2 7.70 205 4.6 

3 24 88 i i03i77 1020 34- 3 2 53 19 0 " 10 0 (, {) 0 i 0 16~ 0 iO.6 12.6 7.90 218 4.5 
4 24 92 1 110177 1000 35 3 2 12 1 0 fJ . " 0 0 0 0 0 0 0 6 iO.l 11.2 7.60 194 5.2 
5 24 93 1 110177 1110 35 3 2 12 . 2 0 0 0 0 0 0 0 0 0 () jj 11.1 11.2 7.70 189 12.0 
6 24 91 1 110177 'JOO 3~ 3 2 53 21 0 0 0 13 2 2 0 0 0 2 0 9.5 11.2 7.70 200 5.0 
7 24 9S 1 1103"17 1020 36 1 2 12 2 0 0 2 0 0 1 0 0 0 0 0 12.3 • 7."0 666 cO.O 
8 24 96 1 110377 1130 JG 1 2 12 '4 0 0 2 0 0 0 0 0 0 0 0 12.3 • 7.~0 689 19.0 
9 24 94 1 110377 920 35 1 4 53 17 0 0 130 7 2 7 0 6 b 19 6 12.3 • 7.40 681 17 .0 

10 24 98 1 110477 1005 39 3 4 12 7 0 0 2 0 0 0 0 0 Ii 18 6 12.9 10.3 7.50 826 :n.o 
11 24 99 1 110477 1115 39 3 2 12 3 0 0 0 0 0 0 0 0 0 q 0 13.5 9.4 1.50 BO~ 16.0 
12 Z4 97 1 110477 900 39 3 4 53 48 0 0 9 5 0 1 6 0 0 336 0 13.0 9.2 1.50 83a 15 .. 0 - -



"BEACFr··SEINE -EFf'ICIENCY "REPOr~"T· 
wEEK OF NO~EMBER 6 TO 12t 1977 . .. . 

T s: 
A A S S S P P P S S A A B B 
S M 8 B 8 E E E H H \Ii W L L 
K P U A A A R R R A A I I H H 
C L S 0 T S T G S S S C C C 0 0 F F E E T C T 

0 0 E E A I 1 I E S S S H H H - E E R R E: 0 U 
~ 

i-4 8 0 ~J C T M R T 0 A 
t - - - - 0 P N R 

S E 0 D ~ E M E E R A 8 A B c A 0 A 0 A- D P 0 H 0 B 

1 2'~ 101 1 110711 1100 34- 3 4 12 2· 0 0 6 0 0 0 0 0 0 2S 0 12.4 • 7.40 4126 15.0 
> 2' 24 102 1 110171 1215 3-9- j 4 i2 11 0 0 0 2 0 0 0 0 0 21 0 12.5 • 7.50 4824 14.0 , 

:3 24 100 1 110117" 1000 31- 3 4 53 i9 0 0 112 6 1 {) 0 () 0 419 0 12.5 • 7.50 46sa 15.0 ..... 
0 4 24 104 1 110977 1005 35 :3 4 12 0 0 6 0 0 1 0 0 0 0 0 0 12.1 • 7.f.:IO 6930 i1.0 

5 24 105 1 110977 1117 35 3 4 i2 0 0 6 0 () 0 0 [) 6 0 0 0 12.7 • 7.~O 63CO 11.0 
6 24 101 1 110971 1310 39 3 4 12 4 0 () 5 0 () 0 0 0 0 68 0 13.4- • 1.50 4095 16.6 
1 24 108 1 11 0977 1420 3<.) 3 4 12 0 0 6 0 {) 0 1 6 0 0 179 0 13.1 • 7.50 4095 8.5 
8 24 103 1 11 0977 900 35 3 4 53 2 0 0 0 0 0 0 () 0 0 "31 0 11.8 • 1.bO 5670 17 .0 
9 24 106 1 110977 1205 3~ 3 4 53 32 1 2 96 13 0 2 0 1 0 1442 6 13.1 • 7.:'0 3990 i4.0 

10 24 110 1 111077 1305 3G 1 4 12 5 0 0 3 0 a 0 0 0 0 0 ci 11.4 • 1.46 1101 42.0 
11 24 111 1 111077 1415 36 1 4 12 8 0 () 2 () () 0 (j 0 0 0 {) li.2 • 1.50 1243 32.0 
12 24 109 1 11 i 077 1155 36 i 4 ·53 34 0 b 288 11 £> i 0 0 0 11 0 11.2 • 7.50 1243 4Q.0 



,.' '(fEACH "SEINE 'EFf!CIENCY REPORT 
, WEEK (if NOVEM!;Ef-t 13 TO 19. 1977 - " 

, , 

T S 
. 

A A S S S P P P S S A A B B 
S H B B B E E E H H ." \of L L 
K P U A A A R R R A A I I H H 
C L S 0 T S T G S S S C C C 0 0 F F E E T C T 

0 0 E E A I I I E S S· S H H H .,... - E E R R E 0 li 
B 0 N C T M R T 0 A - A 0 b - M 0 P N R 
S E 0 0 E E ,-1 E E R A 8 c A B c A A 0 P 0 H 0 13 

> 
I 1 24 113 1 111477 1105 36 1 2 12 6 0 0 0 0 0 0 0 0 0 0 0 1.9 7.10 222. 22.0 
~ • 
~ 2 24 114 i ili477 1215 36 i 2 12 2 0 0 1 0 (} 0 () 0 6 0 0 8.4 • 7.60 211 2\).0 

'3 24 112 i i 11477 1000 3& i 2 ~j 19 6 1 21:1 5 i ci 6 0 6 6 0 7.6 • 7.50 222 23.0 . ,-
4 24 116 1 111577 1025 34- 3 2 12 1 b 0 0 0 0 (} (j 0 O· 0 il 8.0 • 7.80 250 5.9 
5 24 117 1 11)577 1130 34-- 3 2 12 0 0 0 0 0 0 0 0 0 0 0 0 8.4 ~ 7.ba 223 4.7 
6 24 115 1 il1577 920 34- 3 2 53 16 0 0 0 6 1 0 6 0 0 6 6 8.5 • 7.eo 209 ~.2 

7 24 119 i li1577 1030 3S 3 2 12 1 0 0 a 0 a 0 6 0 0 0 0 8.8 .. 7 .• 50 242 '14.0 
a 24 120 1 111677 1140 35 3 2 12 1 0 a 0 0 0 0 0 0 () 0 0 9.1 • 7.60 219 13.0 
9 24 118 1 iii677 920 35 3 2 53 IS 0 0 0 i 0 6 0 0 0 0 0 6.4 • 7.60 220 i6.0 

10 24 122 i iii771 1035 39 3 2 12 1 0 0 1 0 0 0 6 0 0 0 0 10.2 • 7.50 206 63.0 

11 24 123 1 111777 1155 39 3 2 12 0 0 0 0 0 1 0 0 2 0 1 0 10.2 • 7.40 245 36.0 

12 24 121 i i 11777 930 39 3 2 53 j 0 6 1 0 i 6 0 0 Q 10 0 ic.o 7.~O 202 36.0 
'. - -

'!. 



~---------.J-' -

OBS 

TASK CODE 

SAMPLE NO 

USECD 

DATE 

TUm 

RH 

SITE 

TIDE 

GEfu~ 

LENGTH GROUP 

TE1-W 

DO 

pH 

COND 

TURB 

APPENDIX B 

FISH AND ENVIRONMENTAL DATA FOR 
CONCURRENT" BEACH SEINE SURVEY SA}TLES 

RM 30-40 

LEGEND 

= OBSERVATION NUl'lBER 

TASK CODE (BEACH SEINE SUR\~Y ~ 23 
BEACH SEINE EFFICIENCY TEST ~ 24) 

= SANPLE NUl-mER 

= USE CODE 

= HONTH, DAY, AND YEAR THE SAMPLE ~':AS COLLECTED 

TIME OF DAY, USING THE 24-llOUR CLOCK, THAT THE GEAR 
'~AS DEPLOYED 

= RIVER NILE HllERE SAHPLE HAS T AKDl 

SIDE OF RIVER '.JHERE SANPLE HAS TAK:::N (1 = HEST, 
3 ~ EAST) 

= TIDAL STAGE (1 = LOH SLACK, 2 = FLOOD, 3 = HIGH 
SLACK, 4 = EBB) 

= SA}WLING DEVICE (12 = 100-FT SEIXE, 53 = 
SEINE) 

1 = (0 Xmm) YOUNG-OF-THE-YEAR FISH 
2 ~ (X+l - ISOn~) 

3 = (151 - 2S0mm) 
4 = (250+mm ) 

= TE1-WERATURE (OC) 

= DISSOLVED OXYGEN (PPM) 

pH 

= CONDUCTIVITY (mS) 

-. TURBIDITY (FTU) 

SOO-IT 

B-1 science s(wvlces divlaion 



BEACH SEINE EFFICIENCY REPO~T 
WEEK OF SEPTEMBER 11 TO 17. 1977 - ~ .. ~ 

LEGEND : SPECIES - SBASS = STRIPED BASS. PERCH = WHITE PERCH9 SHAD = AMERICAN SHAD. AWIFE m ALEWIFE, BLHER = BLUEBACK HERRING 
A = LENGTH GRO~~ !!"s ~ L~N~!~ ~ROUP 2; t = L~NGTH GROUPS 3"~" 4 COMBINED. 0-: LfN~TH"~ROUPS 2.3. L 4"~OMBIN~O -

T S 
A A S S S P P P S S A A B B 
S M B B B E E E H H W W L L 
K P U A A A R R R A A I I H H 
C L S 0 T S T G S 5 S C C C 0 0 F F ( E T C T 

0 0 E E A t 1 I E S S S H H H .,.. .,.. E E R R E 0 U 
B 0 H C T M R T 0 A - - jj 

M 0 P N R 

S E 0 0 E E M E E R A B C A 8 t A 0 A iJ Po p 0 H 0 8 -
1 23 2437 1 91271 940 39 3 2 12 8 0 0 17 1 0 3 0 0 0 0 0 21.9 7.1 7.60 11660 4.9 
2 23 2'.93 1 91277 1000 3"1 3 2 12 22 0 0 137 1 i 5 0 1 0 0 6 2u.9 7.2 7.70 10iHO 4.5 
3 23 2474 1 91271 1005 39 3 2 12 0 0 0 0 0 0 2 0 0 0 i 0 21.1 7.2 7.50 11776 4.4 
4 23 2475 1 91277 1025 39 i 3 12 18 0 0 1:' 16 5 0 0 0 0 0 0 23.5 6.5 1.60 9752 4.1 
5 23 2494 1 91217 1040 36 3 2 12 0 0 0 i4 10 0 10,\ 6 10 0 52 0 21.0 7.9 1.10 10176 4.2 
6 23 2495 1 91271 1115 35 3 2 12 39 0 0 0 " 0 0 io 0 2 0 0 6 21.0 8.1 1.IjO lO(b6 3.5 
7 23 249b 1 91277 1140 35 3 2 12 10 0 0 3 8 j 47 0 3 0 j 0 21.6 8.1 7.1:10 98Ji 6.'+ 
tJ 23 2497 1 91271 1240 34 3 2 12 41 b 0 9 0 0 (, () 0 () 2 0 22.4 1.3 7.60 12654 6.0 
9 23 2498 1 91277 1300 34 3 '+ 12 14 0 0 0 0 0 0 0 () (j 0 0 21.9 9.0 8.00 11343 4.3 

~ 10 23 2499 1 91277 1315 35 1 4 12 10 0 0 0 0 0 0 0 0 () 0 0 2't. a 7.2 7.bO 11160 3.0 
I 11 23 2S00 1 91271 1330 35 1 4 12 19 1 0 5 27 1 41 0 1 0 4- 0 23.S 8.5 7.tiO 1191i:1 3.2 IV 

12 23 2.,01 1 91271 141S 36 1 4 12 30 0 0 7 27 '0 19 0 0 0 0 0 2j.0 6.1 7.70 11 .. 00 6.9 
13 23 2565 1 91411 930 32 3 2 12 2 0 0 0 3 i 1 0 0 0 0 6 21.1 7.1 1.60 130dO 13.0 
14 23 2~)66 1 91471 1000 32 3 2 12 8 0 1 0 5 53 5 0 0 0 4 j) 21.3 7.7 7.f:lO 130HO 11.0 
15 23 2584 1 91471 1315 40 1 4 i2 14 0 0 0 0 0 5 0 0 0 9 0 23.£:1 6.3 7.50 11346 6.7 
16 23 2::;85 1 91471 1330 40 3 4 i2 0 0 0 0 0 6 3 0 14 " 0 1 b 22.5 6.7 7.50 i13:'o 4.1 
17 23 b86 1 91471' 1340 40 3 4 12 I 0 0 0 0 0 0 () " 

0 0 4 0 23.1 6.1l 7.60 11445 5.1 
18 23 2t;87 i 9i417 1400 39 1 '+ 12 " 0 0 0 "4 0 0 64- () 7 0 92 0 22.9 6.1 7.50 10464 6.5 
19 23 2568 1 91471 1415 39 i 4 12 12 0 0 1 0 0 2 0 0 0 15 0 22.6 6.7 7.60 10%0 5.0 
2() 23 2573 1 9i471 I tf:j 0 30 1 4 12 2 0 0 i 4 b 16 0 i 0 0 1 22.0 7.2 7.60 h71S 13.0 
21 23 2S69 i 91471 1"435 39 .3 4 12 5 0 0 2 17 5 "4 b 6 0 i 0 20.Y 7.1 7.10 11445 14.0 
22 23 2574 1 91471 15io 32 1 4 12 6 0 0 I' 5 1 4 0 0 1 i 1 22.0 7.2 7.60 i4715 30.&_ 
23 23 2575 1 91571 90U 38 j 2 12 20 () 0 0 0 0 2 {j 0 0 2 0 21.~ 7.2 7.60 11235 "'6-.4-
24 23 2516 i 91577 9jO 35 3 2 12 '18 0 0 21 B 0 15 0 2 0 2 0 1':1.'>' 8.6 7.60 i2420 11.0 
2S 23 2577 1 9is77 1000 34 .3 2 12 16 0 0 0 1 6 3 0 0 0 0 0 20.2 ~.3 7.70 i2430 ;2.0 
26 23 2~78 1 91577 1025 34 3 2 12 34 0 0 1 {) 0 1 b 0 0 () "" 0 20.0 8.2 7.60 1230$ 6.6 
27 23 2579 1 91517 1050 35 1 2 12 13 0 0 iJ 13 4 2Y 0 0 0 120 0 23.8 7.2 7.~O 10379 2.6 
28 23 2sao 1 9i577 1130 35 1 2 12 i3 0 0 0 0 0 1 0 0 0 . 6 0 23.9 7.1 7.60 10700 3.2 
29 23 2601 1 9157"7 1150 36 1 2 12 13 () 0 0 0 0 5 0 0 0 '0 0 23.5 7.2 7.60 10b':l~ 4.3 
30 23 2602 1 91577 1245 37 i it 12 6 0 0 0 0 0 0 0 () 0 0 0 23.8 7.1 7.60 99~1 3.9 
31 23 2b04 1 9is17 1405 36 i ;. 12 10 0 0 0 0 0 10 0 0 0 0 6 24.0 7.3 7.60 9844 4.4 - - - -



BEACH SEINE ~FflCIENCY REPOHT 
WEEK'OF SEPTEMB~R 18 TO 24, 1977 

T S 
A A S S S P P P S S A A B B 
5 M B 8 B E E E H H W W L L 
K P U A A A R R R A A 1 I H H 
c L S 0 T S T G S S S C c· C 0 0 f F E E T C T 

0 0 E E A i 1 i E S 5 S H H H 
~ 

E E R R E 0 u 
a 0 N C T M R T i> A - H 0 P N R 

S E 0 0 E E M E E R A B c A B C A b A [) A b p 0 H 0 B 

1 23 2607 1 91977 1020 38 1 4 12 20 0 0 1 1 0 0 0 5 ·0 12 0 24.1 7.0 7.60 894ft. 8.0 
ttl 2 23 2609 1 91917 1120 36 1 4 12, l 0 0 3 1 0 0 0 0 0 0 0 24.9 8.0 7.60 9476 7.j 

, J i 91977 i Ij 10 0 0 0 0 7.40 w 3 23 2610 1145 35 4 12 0 0 0 0 0 0 24.3 6.9 9558 3.0\-
4 23 2611 1 91977 1210 35 1 4 12 ·9 0 0 6 1:) 1 14 0 0 0 0 0 24.2 7.1 7.40 9240 5.2 
5 23 2612 1 91977 1330 35 3 2 12 37 7 0 8 794 26 1 {) 0 0 0 0 25.1 7.2 7.80 10400 3.9 

23 2655 i 92017 1000 32 1 4 12 
. 

3 0 0 1 1 3 2 0 0 (; 0 6 23.0 7.2 7.60 I03.,.!) 30.0 6 
7 23 2656 1 92077 1030 30 1 4 '12 (, '0 0 19 9 2 0 0 0 6 0 0 22.0 7.0 1.60 12713 53.6 
B 23 2672 1 92017 1515 39 j 3 12 5 0 0 0 0 0 2 0 0 0 1 (; 23.5 7.2 7.60 o95Y 5.6 
9 23 2673 1 92117 1000 32 3 4 12 0 0 0 0 0 0 0 0 0 0 0 0 20.3 7.2 7.70 10716 6.7 

10 23 2674 i 92177 1020 39 1 4 12 0 0 0 0 0 \) 0 (j b () 0 0 21.~ 7.3 7.bO 10260 3.3 
11 23 2666 1 92171 1110 40 1 4 12 17 0 1 0 0 0 5 0 0 0 () 0 22.1 7.2 7.70 621~ . 6.4 
12 23 2667 1 92177 li30 40 3 4 12 '6 0 0 0 0 () 0 () 0 0 25 6 22.0 7.1 7.50 7040 4.6 
13 23 2709 1 92171 1305 39 1 2 12 i 0 0 tI 2 0 2 0 7 0 0 0 21.2 7.4 7.~O 7040 4.9 
14 23 2710 1 92171 1335 39 j 2 i2 17 0 0 4 7 i 0 0 0 6 0 0 22.5 6.9 7.50 7040 6.1 
15 23 2712 1 92277 905 32 3 4 12 '9 0 0 0 0 0 (j (j \) (j 0 0 20.5 7.7 7.50 7564 3.0 
16 23 2713 1 92217 925 32 j 4 12 6 0 0 0 0 0 0 0 0 6 0 0 20.5 1.6 7.50 7626 3.1 
17 23 2714 1 92217 945 32 i 4 12 1 0 1 0 0 i 0 6 0 () 2 0 20.5 7.1 7.50 9015 11.0 

" - - . 



BEACH SEINE EFFICIENCY R~PORT 
WEEK OF SEPTEM~EH 25 TO OCTOBlR 1; 1977 . - .. 

T 5 
A A 5 5 5 P P P S S A A B B 
5 H B B B E E E H H W W L L 
K P U A A A R R R A A I I H H 
C L 5 0 T 5 T G 5 S S C C C 0 0 F F E E T C T 

0 0 E E A I I I E 5 5 S H H H - E E R R E 0 U -, 

B 0 N C T H R T 0 A M 0 P N R - C - - -
S E 0 0 E E M E E R' A B A B C A iJ A i:> A b p 0 H 0 B 

:Xl 1 23 2679 1 92777 955 32 1 2 12 12 0 0 1 0 1 1 0 0 0 0 0 20.7 7.6 7.40 3180 7.0 
I 2 23 2695 1 92777 1020 32 1 2 12 0 0 11 0 0 1 6 (} 0 0 .0 0 20.7 1.7 7.60 4134 10.1 .c--

1 30 i 12 0 0 0 6 0 0 0 6 ii 0 20.'+ 7.d 7.60 44-52 -b.O 3 23 2696 92777 1045 2 0 0 
4- 23 2725 1 92677 700 36 3 2 i2 i7 a 0 23 25 it 8 0 i 0 17 0 19.0 1.7 7.50 2576 ,4.6 
5 23 2775 1 921377 735 35 j 2 12 .30 1 1 10 4 0 5 () 0 0 243 (j 19.1 7.6 7.60 2712 7.3 
6 23 2776 1 92877 815 34 3 2 i2 22 0 6 3<J 0 0 2 6 6 0 137 6 19.i 6.B 7.50 2744 7.3 
7 23 2771 1 9%877 845 34 j 2 12 11) 0 0 0 0 0 0 0 I) 0 0 0 20.0 7.6 7.S0 2034 7.b 
6 23 2778 1 9~fj 77 920 jf+ 3 2 12 11 0 0 j 0 0 7 () 0 0 11 Ii 19.9 B.O 7.46 672 7.5 
9 23 2779 1 92877 940 35 1 2 i2 io 0 0 0 0 1 7 ti 0 0 13 b 20.1 7.1 7.50 693 10.1 

10 23 2780 1 9~877 1000 37 i 2 i2 il 0 0 0 0 0 0 6 0 0 io ij 20.8 7.4 7.'+0 616 iO.l 
11 23 2781 1 921H7 1025 38 i 2 12 ·3 0 0 5 j () 1 0 0 ·0 . () Ci 20.3 7.3 7.40 726 -6.7 
12 23 2762 1 92877 1050 j8 1 2 i2 16 0 1 1 1 0 0 0 0 0 6 0 20.3 7.7 7.40 719 7.5 
13 23 2761 1 93077 910 30 i 2 i2 3 0 6 4- 5 0 0 6 0 0 it 0 19.0 H.4- 7.60 1566 13.0 . - - - -



BEACH SEINE EFFICIENCY REPORT 
WEEK' OF OCTOBER 2 TO OCTOBER 8. 1977 

T S 
A A S S S P P P S S A A B B 

S H B B B E E E. H H .., W L L 
K P U A A A R R R A A I I H H 

C L S 0 T S T G S S S C C C 0 0 F F E E T C T 
0 0 E E A t I I E S S s H H H - "!"" 

E E R R E 0 U 

a 0 N C T M H T 0 A - - - - H 0 P N k 

S E 0 0 E E M E E R A B t A B t A l) .is. 0 A i> p 0 H 0 B 

1 23 2827 1 100377 930 38 1 4 12 4 0 0 0 0 0 4 0 0 0 0 0 11.6 9.0 7.40 293 6.1 
2 23 2828 i i00377 945 38 1 4 12 7 0 0 i 0 0 11 0 0 jj 138 0 16.6 9.0 7.50 353 5.6 
3 23 2550 i 100317 955 39 3 2 12 31 0 0 36 i i "7 0 1 6 "is 0 17.3 6.6 7.60 328 ~.6 

4 23 2829 1 100377 1010 37 1 4 12 3 0 0 0 2 1 0 0 0 0 Es9 0 19.0 8.5 7.40 269 b.1 
5 23 2831 1 100317 1050 35 1 4 12 4 0 0 0 1 0 16 0 1 0 88 0 18.0 9.3 7.50 288 6.8 

6 23 2833 i 100377 i 140 34 j 4 i2 7 0 0 0 i 1 -5 6 6 0 44 0 17.2 9.7 7.~0 529 14.0 

7 23 2834 1 100]77 1155 34 3 4 12 2 () 0 0 0 0 0 () 0 () 0 0 17 .0 10.L' 7.70 414 15.0 
~ 8 23 2835 1 100377 1210 35 3 4 12 0 0 6 6 0 6 1 1i 1 6 40 0 16.0 10.b 7.80 4bO 23.0 
,I 
\J1 9 23 2B~5 i 100417 ino 30 1 2 12 b 0 6 5 3 0 (, 0 0 0 " i -6 16.4 9.8 6.00 36J S.l:! 

to 23 28S6 1 1004 r1 1350 32 i 2 ' 12 4 0 1 1 0 6 2 0 0 0 13 i> 18.5 9.6 1.90 2Bb 5.8 

11 23 2857 1 100417 1420 32 1 2 12 17 0 0 0 1 2 44 0 1 0 82 0 18.3 10.1 1.90 276 10.5 

12 ' 23 2858 1 100417 1500 32 3 2 12 "1 0 0 1 . 0 0 2 0 0 0 169 (I 16.8 10.8 d.OO 4:)9 10.1 

13 23 2891 1 100511 924 32 3 4 12 j 0 0 0 0 0 0 0 0 0 14 0 15.9 10.2 7.tiO 341 "6.0 
14 23 2892 1 100577 939 32 J 1 12 9 0 a 0 0 0 4 0 0 0 17 0 16.3 10.3 7.70 30~ 5.0 

15 23 2904 1 100517 1325 30 1 2 12 6 0 6 4 2 6 8 a i () -4 0 18.2 LO.6 7.YO 33~ 5.6 

16 23 2905 1 100:i17 1349 3~ 1 2 12 5 0 0 0 0 0 8 0 0 0 139 0 18.8 10.0 7.80 200 4.9 

11 23 2826 1 lOC617 045 40 1 4 12 1 0 I) 0 1 6 0 0 0 0 0 () 17.4 ~.o 7.40 2Jb 7.3 

18 23 29Gb i 100617 855 34 3 4 12 23 0 6 6 3 13 5 0 0 0 12 0 16.5 10.3 7.90 3d7 7.4 

19 23 2696 i 100677 905 39 1 4 12 2 0 6 2 1 1 13 0 32 6 53 0 16.2 8.3 7.40 208 10.5 

20 23 2898 1 100677 950 39 3 4 12 1 a 0 50 1 0 -9 U 31 6 44 0 1b.5 8.4- 7.50 ~64 1.4 

21 23 2907 i 100677 1017 34 3 4 12 5 0 0 3 0 0 8 0 
" 

0 0 -9 a 16.4 10.2 7.50 2S6 5.9 

22 23 2899 1 10C617 1020 40 3 4 12 14 0 0 1 1 u 3 6 0 0 451 0 17 .3 8.3 7.40 248 6.6 

23 23 2908 i 100671 1035 34- 3 4 it? 47 0 0 j 0 0 2 1i 0 0 19 0 16.5 10.2 7.70 2tiO S.1t-

24 23 2909 i 100677 i057 35 3 4 12 "5 0 0 1 0 0 0 0 (j 0 807 0 16.1 10.0 7.80 290 3.4 

25 23 2910 i 100677 1128 35 1 4 i2 0 0 0 I) 0 0 ~2 0 0 0 1663 6 17 .2 8.5 1.40 25~ 6.0 

26 23 2923 1 iOOb77 1449 37 i 2 12 ii 0 {) 0 0 0 1 0 6 6 3 0 18.0 9.2 7.50 260 3.6 

27 23 2924 1 100677 1502 38 1 2 12 6 6 0 0 0 0 10 0 0 Q 8 () 17 .9 9.4 7.40 2:;)3 5.0 
- - - " 



BEACH SEINE EFFICIENCY REPORT 
WE~K OF OCTOBER 9 TO 15,' 1917 

T S 
A A S S S P P P S S A A B B 
S H B B B E E E H H W W L L 
K P U A A A R R R A A I I H H 
C L S 0 T S T G S S S C C C 0 D F F E E T C T 

0 0 E E A I I i E S S 5 H H H 
"!'" E E R R E 0 U 

B 0 N C T H R T D A - - - - - M 0 P N R 
S E 0 0 E E H E E R A B C A B t A i> A 0 A 0 p 0 H 0 B -
1 23 2872 1 101077 935 38 3 4 12 4 1 0 0 6 0 11 0 3 0 128 3 15.5 8.9 7.80 2016 11.0 
2 23 2d73 1 101071 1010 36 J it i2 2 6 0 9 3 0 23 6 5 0 469 0 i5~1 9.8 8.10 1464- i3.a 
3 23 2919 1 101077 1020 39 1 2 12 1 0 0 a 3 3 13 0 26 0 103 0 1:'.0 6.6 7.70 144i iO.1 
It 23 2874 1 101017 1045 34 j 4- 12 1 0 0 0 0 0 92 0 0 b 345 0 b.O 10.1 7.60 2460 13.0 
5 23 21i75 1 101017 1105 34 3 4 12 6 0 0 2 0 0 33 0 0 0 10:' 0 1:;.0 10.7 7.90 1827 7.1 
6 23 2926 1 101077 1120 39 3 It 12 6 Ii 0 31 5 6 48 ij 24 0 800 0 1:'.4 "'.6 7.90 2574 15.0 

t:::I 7 23 2'H& l. 101077 1i25 34 3 .,. 12 5 0 0 1 3 :3 3 6 0 0 51! 0 14.7 10.~ 8.10 1260 i2.0 I 
Q\ a 23 21377 '1 101017 1200 35 1 4 12 0 0 0 0 0 0 9 (} 0 0 1856 0 15.8 'c;.l 7.60 J37~ 7.1 

9 23 2~78 1 101077 1325 38 i 4 12 5 0 0 17 12 6 51 0 0 0 986 0 16.3 8.!) 7.60 2d67 5.1 
10 23 2~76 1 101177 925 32 i 2 i2 2 0 0 0 0 0 19 6 0 0 54 0 l!:).O 9.5 7.S0 3924 5.9 
11 23 2~77 1 101177 1000 32 1 J 12 () 0 0 0 0 <i 11 0 11 0 10 <} 16.2 9.6 7.90 4104- 6.(1 

12 23 2,,84 1 101177 1400 32 3 4 i2 2 0 0 '0 0 0 5 0 0 0 190 0 14.0 9.& 7.80 4142 3.5 
13 23 2985 1 1011i7 1430 32 3 4 12 0 0 0 0 0 6 5 0 0 6 13 0 10.0 10.1 7.80 3161 4.5 
14 23 2q86 1 101217 910 j() J 2 i2 0 0 0 1 I} 0 17 0 0 0 37 0 • • 7.80 2766 3.6 
15 23 2.:}97 1 101277 1010 35 3 2 12 2- 0 0 a 0 0 8 0 6 0 4 6 • • 7.70 2940 3.6 
16 23 2986 1 101277 1025 J5 3 2 12 6 0 0 0 0 0 5 0 0 0 i 0 • • 7.80 29"'~ 3.~ 

17 23 2989 1 101271 1050 34 3 4 12 10 0 0 1 1 1 56 0 0 0 30 0 • • 7.90 JUO 13.0 
18 23 2990 1 101277 1110 34 3 4 i2 - 2. 0 0 0 6 0 1 6 6 6 107 6 • • a.l0 302i 6.S 
19 23 3013 1 101277 1iso 35 i 4 i2 1 {) 0 5 0 6 1 i 0 0 0 'S8 6 • • 7.60 29d1 10.1 
20 23 30H i 101277 1210 35 1 4 i2 0 0 1 0 0 b '9 () I} 0 39 0 ~ • 7.60 207·0 • 4.9 
21 23 3015 1 101271 1330 36 1 4 12 4 {) 0 6 2 1 12 6 0 0 822 0 • • 7.50 169...! 5. i 
22 23 3016 1 101277 1400 38 1 4 i2 0 0 0 0 0 0 4 0 0 0 12 0 • • 1.50 1725 Q..J 
23 23 -3017 1 101217 1425 38 i 4 12 2 0 0 7 7 0 12 6 0 0 6 0 • • 1.50 211:15 14.0 .. 

.. -. .. .. - .. -



BEACH SEINE EffICIENCY REPORT 
W~;K OF OS!OUEk 1& TO 22, 1971 

T S 
A A S S 5 P P P 5 S A A e B 
5 M B 8 B E E E H H W w L L 
K P U A A A R R R A A I I H H 

C L S 0 T S T G 5 5 S C C C 0 0 F F E E T C T 

0 0 E E A i I i E 5 5 5 H H H 
~ ~ 

E E R R E 0 U 
B 0 N C T M R T 0 A - - - - - M 0 P N R 

5 E 0 f> E E M E E R A B C A B E A () A 0 A 0 p 0 H 0 B 

1 23 3044 1 101717 1010 36 J 4 12 6 0 0 4 3 1 6 0 3 0 9 0 12.1 11.2 7.50 824 30.0 

2 23 3045 1 101777 1035 35 3 4 12 3 0 0 1 0 1 12 0 1 0 39 0 12.S 10.8 1.50 890 11.0 
3 23 2960 1 101717 1045 40 i 2 12 12 0 1 5 0 6 1 b 0 0 36 (j i4.0 9.1 1.30 223 15.0 

4 23 3046 i i01717 illS 34 3 4 12 5, 0 0 1 5 6 6 0 0 () 0 () 12.1 11.1 1.50 1310 14.0 

5 23 2961 1 101717 1115 40 3 2 12 1 0 0 2 2 0 30 (j 6 0 201 0 12.5 '9.4 1.60 391 ~3.0 

6 23 3041 i 101717 i145 35 1 4 12 4 0 ii 1 0 0 23 b 0 6 67 0 is.o 10.7 1.~O 52!:J 15.0 

7 23 3048 i 101717 i220 36 1 4 i2 J 0 0 2 J '2 9 0 0 0 0 0 12.9 10.2 1.50 408 14.0 

8 23 3049 1 101771 1235 31 1 4 12 15 0 0 0 0 2' 6 0 0 0 715 0 13.0 9.6 7.50 364 14.6 
9 23 3050 1 101711 1410 38 1 2 12 4 0 0 i 0 0 2 0 () ii 15 0 13.1 11.4 1.50 302 iO.5 

10 23 3051 i 101771 i430 38 i 2 i2 2 0 0 1 0 0 10 ii 6 6 34 6 13.2 10.6 1.50 330 i3.0 

11 23 2821 i 101iH1 930 33 1 2 i2 5 0 0 1 1 4 -2 0 0 0 15 0 i2.S 10.8 7.70 336 16.0 

12 23 2822 1 lC1B71 1000 30 1 2 12 10 0 o ' 1 2 0 3 0 0 0 '2 0 11.9 10.6 7.bO 594- 29.0 
13 23 3087 1 101677 1430 32 3 2 12 0 0 0 0 0 0 4 ii 0 iJ 56 0 12.5 10.7 7.70 519- 13.0 
14 23 3088 1 101871 1450 32 3 2 12 6 0 0 0 0 0 b 0 0 ti 5 0 i2.6 10.4 7.60 509 14.0 

15 23 3063 i i01971 855 3f:S 1 4 12 6 0 () 0 0 6 7 0 6 0 0 (j i2.0 9.8 7.40 252 10.1 
16 23 3104 i 10'1 'J7 t 900 32 3 4 12 b 0 6 0 0 2 0 0 0 0 15 0 12.0 10.2 1.60 381 10.1 
17 23 3105 1 101971 915 32 3 4 12 2 0 0 0 0 0 10 () 0 0 60 0 i2.2 10.0 7.60 326 6.6 

18 23 3064 1 101971 1030 38 1 4 12 3 0 0 0 1 0 1 0 6 0 1 {) 12.2 10.0 7.:'0 230 6.1 

19 23 3067 i 101977 i130 35 i 2 i2 11 0 2 i i 0 8 0 0 0 23 0 i3.0 9.9 7.~O 226 16.0 

20 23 3068 1 101977 1155 35 1 2 12 - 1 0 0 2 0 0 12 0 0 0 1 0 13.a 10.,0 7.60 226 10.1 

21 23 3069 1 101911 122:' 34 3 2 12 11 0 o ,5 2 0 62 0 6 0 ~ (; i2.3 10.2 7.bO 262 -6.6 

22 23 3070 i 101917 1245 34 3 2 12 it 0 0 2 10 0 22 0 6 0 6 0 i2.5 10.1 7.60 242 6.4 

23 23 3071 '1 101917 i310 35 3 2 12 -j 0 6 0 0 0 3 0 6 6 8 0 i2.5 11.2 7.60 242 ~.4 

24 23 3112 1 101917 1310 32 1 2 i2 0 0 6 0 b 0 8 0 i () 54 0 i3.0 9.8 7.60 22" 13 .0 

25 23 3113 i i01977 i330 32 1 2 12 i 0 0 0' 0 0 16 6 6 0 8 l> i3.a 9.9 7.60 244 7.9 

26 23 3072 1 101977 1330 35 :3 2 12 6 0 0 0 0 () 0 0 0 0 1 I) i2.4 10.9 7.70 254 4.9 
21 23 2819 1 102077 850 39 3 4 12 j 0 0 (, 0 0 8 0 6 ii 20 0 12.0 10.5 7.~O 202 10.1 

26 23 3028 1 102017 950 39 1 4 12 14 0 () 1 1 b 0 34 0 0 4 6 il.6 10.7 7.50 236 h.o 
29 23 3029 1 102017 1345 39 i 2 i2 - i 0 6 2 0 1 16 -, 0 ., 0 17 0 12.6 10.5 7.50 213 15.0 - -



BEACH SEINE EFFICIENCY REPORT 
WE~K Of OCtOBER 23 TO 29, 19t7 

T S 
A A S S S P P P S S A A B B 
S M B B B E E L H H W W L L 
K P U A A A R R R A A I I H H 
C L S 0 T S T G S 5 5 C C C 0 0 F F E E T C T 

0 0 E E A i I i E 5 S S H H H 
~ ':"" 

E E R R E 0 U 
B 0 N C T M R T 0 A .- - - j) - - M 0 P N R 
S E 0 0 t: E H E E R A B C A B C A A i> A b p 0 H 0 B . 

1 23 3120 1 102477 915 38 1 2 12 0 0 0 0 0 0 5 0 0 0 0 0 9.0 11.8 7.bO 201 7.1 
2 23 3121 1 102477 930 38 1 2 12 2 0 0 0 2 0 0 0 0 0 0 0 9.8 11.2 7.60 206 10.1 
3 23 3145 1 102477 1010 36 1 2 i2 0 0 0 0 0 0 4 0 0 {) 6 6 10.1 1i.2 7.60 195 

. 
1.8 

4 23 3146 1 102471 1025 35 1 2 12 0 0 0 0 0 0 0 0 0 6 d 0 16.3 10.4 1.10 185 13.0 
5 23 3147 1 102471 1040 34 3 4- 12 10 0 0 0 b 1 2 0 b {) 0 0 iO.7 11.9 1.bO 258 6.2 
6 23 3148 1 102471 1105 34 3 4 12 5 0 0 2 0 6 1 0 0 0 29 0 iO.6 12.0 1.10 225 6.4 
7 23 3149 1 102471 1125 35 3 4 12 2 0 0 0 0 0 (;, 0 6 0 0 0 11.0 11.5 7.bO 200 6.3 
a 23 3150 1 102471 1140 35 j 4 12 1 0 Ii 0 0 6 2 0 6 0 0 0 10.9 11.5 1.60 203 6.8 

t;::l 9 23 3151 i 102417 1255 36 3 it i2 2 0 0 0 0 0 5 6 2 0 6 0 il.1 11.4 7.60 213 6.1 
I 

co 10 23 3152 1 102571 900 32 3 2 12 0 0 0 0 0 0 2 0 0 () 0 6 iO.5 10.2 7.60 194 5.9 
11 23 3153 1 102571 910 32 j 2 i2 4 0 0 0 0 0 i 6 0 0 () 0 10.2 10.4 1.60 200 3.6 
12 23 3154 1 11)2577 930 32 i 2 12 2 0 6 0 0 0 2 0 0 0 2 0 9.0 10.8 7.60 201 10.1 
13 23 3155 1 lO2~77 940 32 1 2 i2 0 0 0 0 0 0 5 0 0 0 0 6 10.6 1().7 1.60 188 -7.6 
14 23 3237 1 102071 1305 36 i it 12 2 0 0 2 0 0 0 6 0 0 0 0 i~.9 9.6 7.60 191 12.0 
IS 23 3197 1 "102777 1015 37 3 2 12 3 0 6 1 0 0 S 0 6 0 226 0 12.2 11.0 7.50 201 ~.8 

16 23 3171 1 102777 1040 40 3 2 12 4 0 0 1 0 0 14 0 ~ 0 168 0 11.6 9.4 7.50 119 15.0 
17 23 31~8 1 102777 1040 35 3 2 12 2 0 0 0 0 0 -2 0 0 0 itH 0 i2.2 9.8 7.60 201 -5.5 
Ie! 23 3172 1 102777 11 06 39 3 2 12 0 0 0 :) 0 0 6 0 0 0 11 () 11.8 9.7 7.00 192 12.0 
19 23 3113 1 102777 1115 40 1 2 12 3 0 i> 5 6 0 i 0 i 0 "3 b 11.9 9. i 7.bO 187 10.0 
20 23 3234 1 102777 1115 34 3 2 12 It 0 0 0 0 0 1 0 6 0 3 0 12.3 10.0 7.60 191 -4.7 
21 23 3174 1 102777 1135 40 i 2 12 0 0 "0 I) 0 {) 2 0 0 0 5 0 11.5 9.5 7.50 179 10.0 
22 23 3235 1 102777 1145 js i 4 i2 2 0 0 2 0 b 0 0 0 0 46 0 12.5 9.8 7.bO 186 "8.0 
23 23 3236 1 1027'17 1240 35 1 4 12 6 0 0" 5 4- 0 0 0 0 0 0 0 12.8 9.8 1.60 187 10 .. 0 
24 23 3238 i 1(,2717 1325 38 1 4 12 1 0 0 0 1 6 6 0 0 0 Ili- a i4.1 9.9 7.60 187 5.5 
25 23 3239 1 102771 1345 38 i 4 12 1 0 1 f 4 5 2 .., 0 6 0 51 0 13.1 9.8 7.60 189 7.5 
26 23 3240 i 102177 1415 38 1 4 12 2 0 0 2 1 0 6 0 0 6 6 0 1B.2 9.9 7.50 189 6.5 
27 23 3199 1 102177 1100 34 j 2 14 5 0 0 0 0 0 4 Q 0 6 0 0 iZ.2 10.2 7.60 191 5.6 

. - - -



BEACH SEINE EFFICIENCY REPORT 
WEEK OF· OCTOBER 30 TO NOVEMB~R 59 1971 - . 

T S 
A A S S S P P P S S A A e B 

S H 9 B B E E E H H W w t:. L 
K P U A A A R R R A A I I H H 
C L S D T 5 T G S S 5 C C C 0 0 f:' F E E T C T 

0 0 E E A i I i E S S S H H H -:- ~ 
E E: R R E 0 (j 

M ti " 

B 0 N C T R T A - - - - ij - - B 
M 0 P N R 

S E 0 0 E E. M E E R A B C A B C A A 0 A p 0 H 0 B 

1 23 3309 1 103177 955 38 1 2 12 2 0 0 0 0 0 0 a 0 0 22 0 11.1 10.0 7.70 185 14.0 
2 23 2999 1 103i71 955 32 j 2 12 3 0 0 6 0 0 0 0 0 0 0 0 11 .4 iO.3 7.60 194 5.3 

3 23 3310 1 103i17 1010 38 1 2 12 0 0 0 0 0 0 2 0 0 0 3 0 iO.8 io.o 7.60 185 12.0 

'+ 23 3000 1 103171 1015 32 j 2 i2 2 0 b 0 0 0 1 0 0 I) 0 {j 11.7 10.4- 7.70 216 "!>.() 

5 23 3311 1 1(J3177 1025 37 i 2 12 0 0 0 () 2 0 1 0 \} () 0 0 11.1 10.1 7.60 185 12.0 

6 23 3312 1 luli71 1045 36 i 2 12 2 0 0 6 0 6 0 6 0 0 6 0 i i.l 10.0 7.~0 1/:17 i3.0 

7 23 .3313 1 103 i 71 1100 35 1 2 i2 0 0 0 I) 0 0 () 0 0 0 0 0 iI.O 10.2 7.90 184 i2.0 

a 23 3314 1 103177 1110 35 1 2 12 0 0 () () 1 0 0 0 0 0 0 0 i1.2 lO.l 7.60 i85 i2.a 
9 23 3315 1 1tI3177 1130 34 3 2 12 j 0 0 0 0 0 j 0 0 6 {) 0 10.8 10.9 7.70 iS7 6.2 

t:: 10 23 3316 1 103171 1150 35 3 2 12 4 0 0 () I) 0 0 0 0 0 0 () il.1 10.5 1.10 185 5.8 

I 11 23 32tH 1 103171 1333 32 1 4 12 1 0 0 0 0 () 0 0 () 0 6 I) 11.7 1l.G 7.80 184- 6.5 
\0 

12 23 3282 1 103 i 77 1340 32 1 4 12 6 ·0 u 0 0 i i {) 0 6 0 0 ii .4 il.a 7.80 196 6.5 

13 23 3318 1 103171 1420 36 3 4 12 0 0 0 a 0 0 1 0 (; () 83 0 11.2 10.4 7.70 193 e.3. 
14 23 3324 1 110171 IllS ''0 l 2 12 0 0 0 0 0 0 1 () 1 () 0 0 11.5 10.4 7.70 195 17.0 

15 23 3325 1 .1iol77 1135 40 i 2 12 Q 0 0 0 0 0 0 0 () 0 " 0 il.8 ic.o 1.60 189 17.0 

16 23 3326 1 110177 1315 39 1 2 12 4 0 0 0 1 0 0 0 0 0 2S 0 ii .5 iO.6 7.60 192 Ib.O 

17 23 3327 1 110177 1340 39 3 2 12 1 0 a 0 0 iJ I 0 0 0 2 I l~.o 10.8 7.70 1M3 14.0 
18 23 3328 1 liol71 1400 39 3 2 12 5 0 0 :) i> 3 0 6 j 0 8 0 i2.0 il.O 7.70 189 1!:l.O 
19 23 3292 1 11 0277 915 32 3 4- 12 3 0 0 1 () 0 1 0 6 0 0 0 11.6 9.4 1.60 907 !:l.S 

2:J 23 3329 1 lie277 915 35 3 4 12 0 0 6 0 0 0 0 " 0 0 i 0 11.3 9.7. 1.60 207 14.0 

21 23 3330 1 11 0277 930 34 3 4 12 ·8 0 '0 0 2 2 2 0 0 () 0 ij Ii .3 9.8 7.70 305 11.0 
22 23 3331 i 110277 950 34 3 2 12 3 0 0 0 0 a 1 0 0 0 6 0 11.4 10.0 7.70 425 "5.7 
23 23 3332 1 1 i 0277 100$ 34 3 2 12 11 0 0 0 ci b j 0 0 0 9 0 11.6 10.2 1.70 691 5.0 

24 23 3333 1 1 i 0277 10.35 35 i 2 12 '6 0 0 6 1 0 3 6 6 0 0 0 11.9 10.0 7.60 318 b.O 

25 23 3334 1 110271 1055 36 i 2 12 1 0 0' 2 1 1 0 " 0 0 0 0 ii.7 '9.7 7.SQ 392 io.o 
26 23 3335 1 1 i 0217 1115 37 i 2 12 a 0 0 0 0 i 1 0 0 0 3 0 11.0 10.2 7.70 335 l~~o 

27 23 3336 1 1 i 0277 1130 38 i 2 12 1 0 0 4- 2 0 i 6 0 0 0 0 ii.7 9.8 7.60 270 l'+.O 

28 23 3337 i 11 0277 1145 38 i 2 12 2 . 0 0 0 0 4- 0 0 0 0 0 0 ii.7 10.2 7.70 203 12.0 
29 23 3338 i li0271 1200 38 1 2 12 0 0 0 0 0 0 0 0 0 0 j 0 11.8 9.8 7.60 2lJ3 4.3 

30 23 3300 i 1i0271 1355 32 i 2 i2 0 0 0 0 6 0 i 0 ij 0 0 0 11.9 9.9 7.70 1199 4.8 
31 23 3301 i 110277 1410 32 1 2 12 0 0 0 0 0 0 <) 0 0 0 36 0 11.8 9.8 7.60 "163 6.0 

- -



BEACH SEINE EFfICIENCY REPORT 
WEEK OF NOVEMBER 6 TO 12, 1977 

T S 
A A S S S P P P S S A A B B 
5 H B B B E E E H H \II W L L 
K P U A A A R R R A A 1 I H H 
c L S D T S T G S S S C C C 0 0 F F E E T C T 

0 0 E E A i I I E S S S H H H 
':"" ':"" 

E E R R E 0 U 
B 0 N C T M R T D A - M 0 P N R 

E - 'E ~ - - - i) - '0 s E 0 D E M E E R A B A B t A A 0 A p 0 H 0 B 

1 23 3350 1 110777 910 39 3 4 12 3 0 0 1 0 1 3 0 0 0 672 0 12.1 8.8 7.60 4633 17 .0 
2 23 3351 1 110177 940 39 3 4 i2 0 0 0 1 6 0 3 0 0 0 44 0 12. i 8.9 7.50 3696 16.0 
3 23 3352 1 110777 955 31} i 4 12 2 0 0 6 2 1 2 (j 0 0 65 0 il.9 8.8 7.50 4401 19.0 
-\ 23 3353 1 11 0777 1015 40 1 4 i2 1 a 0 10 0 0 0 0 6 6 19 0 i1.6 9.7 7.60 4446 20.0 
5 23 3302 1 111077 910 32 .3 2 12 13 0 a 2 2 0 2 ij 0 0 48 () 11.2 9.2 7.50 1708 23.0 
6 23 3303 i 11 i 077 935 32 3 2 i2 6 0 0 8 4 i 2 0 0 0 165 0 il.7 9.4 1.60 3094 20.0 
7 23 3443 1 Ilio77 1255 30 1 4 i2 2 0 1 25 3 i 1 0 5 0 189 0 i2.0 10.8 7.60 491'.:11 17.0 
8 23 3444 1 lllo77 1320 32 1 It i2 3 0 0 1 2 . 0 4 0 1 0 50 6 12.1 10.~ 7.50 4403 ~Q.O 
q 23 3445 1 111077 1340 32 i It i2 22 0 () 101 4 0 4 6 0 0 32 a iz.a lO.~ 1.~6 4463 3i.o 

10 23 3446 1 111171 650 38 3 2 i2 0 0 0 0 0 0 0 0 (j 0 24 0 io.o 11.0 1.40 964 43.0 

?' 
11 23 3427 1 11i177 655 40 j 2 i2 4 0 6 8 0 0 0 0 j 0 4:3 fi 11.0 10.4 7.50 575 40.0 
12 23 3435 i 11i177 no 36 3 2 i2 4 0 0 1 0 0 i 0 i 0 ·0 0 io.o 10.0 7.40 601 54.0 - 13 23 3428 i llil71 715 0 39 j 2 i2 1 0 0 1 0 6 6 0 0 0 I 0 io.i:I 10.5 7.50 467 58.0 
14 23 3436 1 111171 730 35 3 2 12 6 0 b 1 0 2 0 0 0 () lO 6 ·9.9 9.9 1.30 182:) 40.0 
15 23 3429 1 1.1il77 74() 39 j 2 i2 0 0 (; 0 0 2 a 0 6 0 . i 0 10.9 10.6 7.40 151 42.0 
16 23 3437 i llil77 750 34 3 2 i2 16 0 0 1 0 it- o 0 6 0 15 0 10.0 9.8 7.40 1974 39.0 
11 23 3430 1 111177 755 39 1 2 12 - 0 0 0 2 0 0 0 0 0 0 2d 0 10.6 10.4. 7.bO 25y 22.0 
IS 23 3431 1 11 i 177 810 3'1 1 2 i2 0 0 0 7 1 6 6 0 I 0 3 6 10.4 10.6 7.:'0 24t1 26.0 
19 23 3438 1 llil77 810 .34 .3 2 i2 2 0 0 1 1 0 0 () 0 0 25 0 11.0 9.0 7.S0 1944 28.0 
20 23 3439 1 111177 830 34 3 2 12 0 0 0 0 0 0 () {) 0 0 0 ti 11.0 10 .. 4 7.70 256 15.0 
21 23 3432 1 111177 835 40 1 2 i2 1 0 o· 0 0 0 0 0 0 0 1 0 io.3 10.4 7.60 209 23.0 
22 23 3440 i 111177 855 35 i 2 12 14 0 1 0 0 0 6 () 0 ti 76 0 iO.2 9.9 7.50 620 29.0 
23 23 89 1 111177 930 36 1 2 i2 38 0 0 2 0 0 0 0 0 () 4 0 11.1 9.9 7.40 658 25.0 
24 23 90 1 lli177 1025 3d i 2 12 3 a 0 0 i 0 0 0 0 b 95 0 il.1 9.1 7.50 433 20.0 

.25 23 91 i 11i177 1045 38 3 2 12 3 0 a 1 2 i 1 0 0 b 6 0 il.o 8.8 7.40 586 24.0 
26 23 92 1 llii77 1110 ~3 1 2 12 2 0 0 1 0 6 0 0 0 0 2 0 10.6 8.9 7.50 443 24.0 
21 23 3392 1 11 i i 77 i140 33 3 2 i2 1 Q 0 0 0 6 i 0 {) 0 13 0 iO.3 9.7 7.30 2480 27.0 
28 23 ·3393 i lIii77 1200 33 .3 2 ·i2 i 0 i 0 0 6 i 6 0 0 -5 0 ii.6 9.9 7.60 1430 18.0 .- - -



BEACH SEINE EFFICIENCY REPORT 
WEEK OF NovEMBEK 13 TO 19. 1977 

- - 0 

T S 
A A S S S P P P S S A A B B 
S H B B B E E E H H W w L L 
K P U A A A R R R A A I I H H 
C L S 0 T S T G S S S C C C 0 () F F E E T C T 

() 0 E E A I I i E S S S H H H .,... .,... E E R R E 0 U 

B 0 N C T M R T b A - b E 
",\ 0 P N R 

5 E 0 0 E E M E E R A B t A B t A ii. 0 A p 0 H 0 B 

1 23 3394- 1 111411 1020 32 1 2 12 0 0 0 0 1 0 0 0 0 0 0 0 8.0 12.7 7.70 228 27.0 
2 23 3395 1 111471 1040 32 1 2 12 0 0 0 0 0 (j () 0 () 0 2 0 11.f> 12.6 7.10 240 29.0 
3 23 3396 1 111471 1050 30 i 2 12 ~ 0 0 4 0 0 0 0 0 0 2 0 7.0 12.0 1.tiO 310 32.0 
4 23 3406 1 li1471 1440 32 j 4 12 3 0 0 0 1 0 6 0 b 0 0 0 6.9 11.3 7.70 33~ c2.0 
5 23 3487 1 111477 1500 32 3 4 12 1 0 0 0 1 0 b /) 0 b 0 () 6.4 10.4 7.1:10 341 23.0 
6 23 3455 1 lii571 913 39 3 ? i2 i 0 0 0 1 1 0 ii 0 0 0 6 8.0 10.0 7.50 23b 25.0 
1 23 3489 1 111571 935 37 3 2 12 2 0 0 0 0 0 2 6 6 0 () () 8.d 11.1 7.10 203 17.0 
8 23 -3456 1 111577 935 39 1 2 i2 0 0 0 6 1 - 6 0 6 0 0 () b 9.0 10.0 7.20 lSI i9.0 
9 23 3490 1 lil577 955 35 i 2 12 0 0 0 0 0 6 0 0 0 0 () 0 8.0 11.4 7.1:10 214 20.0 

10 23 3457 1 lil!:)77 1000 40 3 2 i2 1 0 0 0 0 () 0 0 0 0 9 0 9.0 io.o 7.40 195 23.0 
11 23 3491 1 111577 1010 34 3 2 12 4- 0 0 0 0 I) I) () 0 0 0 0 6.9 11.1 7.80 247 c2.0 
12 23 345d 1 111577 1010 40 i 2 12 0 0 0 0 0 0 0 0 () 0 0 0 9.1 10.d 7.~O HiS 21.0 
13 23 3492 1 111571 1035 34 3 2 12 12 0 0 0 0 i 0 ij 0 0 0 iJ t.l 11.8 7.10 248 22.0 
14 23 3493 1 1l1~77 10!;)5 35 1 2 12 0 0 0 1 1 0 0 b 0 il 0 0 10.0 10.5 7.70 185 18.0 

1;1:1 15 23 3494 1 li1577 1110 35 1 2 i2 0 0 0 I) 0 b 0 ii b ii 0 6 i6.1 10.6 7.70 185 i9.0 , 
16 23 3495 1 "111577 1130 30 i 2 12 _ 2 0 0 0 0 5 0 b 0 b 0 0 10.0 iO.7 7.70 196 17.0 i-" .... 17 23 3497 1 111577 1220 38 i 2 12 2 0 0 i 2 0 0 fi 0 0 () () -9.5 10.4 7.70 203 16.0 
18 23 3498 1 1 i 1577 1240 38 i 2 12 4 0 0 i 0 0 6 0 (} 0 0 6 9.~ 10.7 7.70 2It> i7.o 
19 23 3499 1 1 i 1577 1255 38 i 2 12 0 0 0 a .0 6 0 6 0 b 6 0 10.2 10. it 7.70 lS8 i7.o 
20 23 34(10 1 111777 855 38 1 It i2 1 0 0 0 0 0 0 0 0 0 0 0 11.0 10.Q 7.:'0 192 12.0 
21 23 3481 1 1 i 1777 910 37 1 4 12 1 0 -0 0 0 0 b (j 0 tl 0 0 ii.o 9.CI 7.50 194 1s.0 
22 23 3482 i lil171 925 35 i 4 i2 3 0 0 0 0 i 0 0 () 0 0 6 11.1 9.8 1.30 ill3 ib.O 
23 23 93 1 111771 93:; 35 1 4 12 1 0 () () 0 3 1 0 0 I) 0 0 11.0 10.0 1.40 185 i8.0 
24 23 95 1 111777 1050 30 3 2 12 i 0 6 0 0 0 1 0 0 0 1 0 9.d 10.2 7.:'0 229 10.0 
25 23 3525 1 1 i 1777 11 O~ 35 3 2 _ 12 2 0 o I 1 1 0 0 6 fi 0 6 0 10.S 9.tj 7.40 210 i2.0 
26 23 3526 1 lil777 1125 35 3 2 12 1 0 0 0 0 0 0 () 0 0 6 (j 10.4 ~.8 7.50 232 8.6 
27 23 3527 1 111777 1132 35 3 2 12 0 0 0 0 1 () () 0 0 0 0 0 10.0 9.~ 7.60 207 1.3 
2~ 23 3500 1 1 i 1771 1315 40 i 2 12 0 0 {) 0 1 0 6 0 tl 0 <> 0 11.0 10.7 7.60 200 22.0 
29 23 3528 1 111177 1335 34 j 2 12 4 0 0 0 0 0 0 0 0 0 0 0 -9.l 10.9 7.1;)0 206 700 
30 23 3529 1 111771 1345 34 3 2 i2 3 0 0 Ii 0 6 0 U 6 0 26 0 10.5 9.4 7.56 20b 14.0 
31 23 3530 1 1 i 1777 1400 36 i 2 12 3 0 iJ 0 0 0 0 (; 0 6 0 6 d.b 11.2 7.66 196 15.0 
32 23 35q 1 111ti77 925 32 1 2 12 0 0 0 0 0 0 0 0 0 0 (j 0 9.1 11 .. 2 1.~O 1'17 22.0 
33 23 3532 1 liHH1 925 34- 3 4- 12 :3 0 0 0 0 6 0 0 0 0 0 0 8.6 11.b 7.40 190 13.0 
34 23 3542 1 111871 940 32 1 2 12 0 0 0 0 0 1 0 0 0 0 I ii 9.1 11.4 7.50 212 31.0 
35 23 3533 i li1871 945 34 3 4 i2 '7 0 0 0 2 0 0 6 0 0 0 0 9.f:l 11.3 7.50 247 i4.o 
36 23 3543 1 1111377 1005 32 3 2 12 0 0 0 0 0 0 0 0 0 fi 8 () 8.1:3 11 ..... 7.50 207 h.o 
37 23 3534 1 lil871 1005 35 i 4 i2 6 0 b 32 6 5 0 Ii 0 0 0 0 9.b 11.1 7.40 188 j4.0 
38 23 3535 1 1 i 11:177 1025 35 1 4 12 -7 0 0 0 1 0 b 0 b 0 li 0 9.6 i 1.4 7.20 lc9 43.0 
39 23 3536 i liii$77 1035 36 1 4- 12 9 0 6 7 0 1 6 ci 6 0 (; 0 9.9 10.8 7.40 219 140.0 
40 23 3539 1 lilo17 1115 38 i 4- 12 0 0 0 2 3 0 6 0 i> 0 0 0 9.2 il .. 'J 7.40 222 59.0 
41 23 3539 1 lilt!77 1130 38 1 4 12 4 0 0 1 0 0 0 0 6 0 6 0 9.4 11.2 7.30 233 49.0 

-; ;. ~ - . , ' , , 1 ., ~ -.... 0, r ~ p~ ~ ~ (1 .' " " " .. 



~------

APPENDIX C 

CATCH EFFICIENCY RELATED TO 
SELECTED ENVIRONMENTAL p~mTERS 

C-l science services division 



n 
I 

N 

UI 
o 
= :s 
o 
cp 

" CD 
Of 
< 
n 
I'D 
II) 

a. -< -II) 
0-
:s 

.., 
T 
R 
I 
p 

E 

S~EFF 

2.0 • 

o 1.5. 

a A 
A 

S 
S 

C 
A 
T 
C 1.0. 
H 

£: 
F 
F' 

r 
C 
I 
E 
N 
C 
Y 

0.5 • 

A 

A 

A 

A 

C 

A 

A A 

A9 

A 

A 
II 

" 
A 

A 

" II 

SA 

Striped Bass Catch Efficiency vs Various Sampling Parameters 

Legend: A = lOBS, B = 2 OBS, etc. 

II 

A R 

" II A 
A 

A 
A 

AA 
A A 

A 

A A 
A 

A A AA 

A 
A A 

A 

A 

A 

II 
A 

A 

A 

A 
A A 

A 
A 

A 

0.0 • 8A AB B AA II AA ~ 

A 

A 

.. ----------------------------.. _----------------------------.-----------------------------.---------------------------_ .. -o 100 20U 300 400 

SS~HAT • ESTl~Ar~Q NO OF STRIPED SASS ENCLOSEO 

~ 



(") 
I 

W 

tI 
n 

" :J 
n 

" IjI) 
Cl) 
Of 
< 
n 
CD 
In 

!l. 
<' 
CIJ -o ... 

S 
T 
;t 

J 
p 

£ 

51-Err 

.... 0 • 

C 1.~. 

" 

"I A .. 
S 

.s 
c .. 
T 
C 1.0. .. 
£ 
F 
F 
I 
C 
I 
£ 
.. 0.5· 
C 
Y 

0.0 • 

A 

A 

A 

It 

II 

A 

A 
BAA 

II A 
4\ 

A 
A 
A 

A 
R 

AA 
... B 

II ... A 
C':;C A 

,. 

A 

" A 

A 

A 
A 

C 

A ,. 

A 

9 

,. 

A 

A9 C 

... 

A 

A 

A 

Striped Bass Catch Efficiency vs Various Sampling Parameters 

Legend: A = lOBS, B = 2 OBS, etc. 

A 

A II 

A 

A A 
A 

A A 

"'. 
A 

~ 

A A 

,.-----------------------.-----------------------.-----------------------.-----------------------.-----------------------. 
0.0 ~(l.O "!I.i) bO.O ,,0.0 100.0 

TU~~ • TU~AIOITV IN FTU U~ITS 

~ 



S 
T 
Q 

1 
c:> 
E 
0 

fl 
A .. 

• !" 

C 
A 

C"l 
T I 

~ C 
0; 

£ 
F 
F' 

t 
C 
I 
( 
N 

C 
Y 

'" n 

" ::J 
n 
ID 

= 
" ., 
< -n 
ID 
en 
0. 
<' -! 
c 
::J 

.. RrFF 

1.0 • 

1.5 • 

A 

1.0 • 

1).'5 • 

A 

A A A A 

II 

Striped Hass Catch Efficiency vs Various Sampling Parameters 

Legend: A = lOBS, B = 2 OBS, etc • 

A 

• 

A 

A 

A 

1\ 
/I 

" 
AI. 

A 

., 

" 

~ 
A 

A 

A 

A A 
A 

II 

A II 
A 

A 

A A 

A 

II 

" 
A 

A A 
A 9 A 

A A A 
A 

A A A 
A A 

A 
A 

A A 
A A A 

A 

A A A A A 
0.0 • A A Ali oj A A e All A .. -----------------------.-----------------------.-------._--------------.-----------------------.----------------.------.. 5.0 10.0 15.0 20.11 25.0 30.0 

TEMP • TEMPERATURE IN OEG~EES C 

~ 



(") 
I 
Vl 

" () -~ 
::J 
() 
I) 

til 
I) .. 
< n 
~ 
fIl 

C. 
<" -II) -o 
::J 

-PEFF 

4 • 
I 
14 
I 
I 

... I 
'4 I 
t I 
T I 
F. I 

p 

e: 
~ 

c 
H 

c 

" T 
C 
,.; 

C 
F 
F" 
1 
C 
I 
c: 
~; 

c 
y 

~ . 

? • 

1 • 

A 
A 

A 
B AA 

A A 

o +UA A A flo 
... 

AS!'! 

White Perch Catch Efficiency vs Various Sampling Parameters 

Lengend: A = lOBS, B = 2 OBS, etc. 

A l. flo 
~ 

1\ II A :. .:. 
•• -----------------------+-----------------------.-----------------------+-----------------------.-----------------------.-

() 100 200 30 ' 4l1u ;v" 

WP~rlAT = ESTI~'TED ~" OF .~ITE p[rCrl f~CL"SfD 

~ 



n 
I 

0'> 

CI) 
() 

~ 
:J 
n 
~ 

lD 
~ ., 
< 
n 
/D 
U'I 
Q. 

! 
lD -o 
:J 

• 
H 

I 
T 
E 

p 

E 
R 
C 
H 

~ .. 
Il 

T 
C .. 
E 
F 
F 
1 
C 
I 
E 
N 

C 
Y 

",PO;:FF 

'" . 

3 • 

2 • 

1 • 

A 

A 

A A A 
AA.A 

White Perch Catch Efficiency vs Various Sampling ~arameters 

Legend: A = lOBS, B = 2 OBS, etc. 

~ 

" f,. 

A A A A 
o. RjlACqC t! At'. A A 

I.-----------------------+------~----------------+-----------------------+-----------------------.-----------------------. 
0.0 20.0 40.0 1'0.:' - J." lOO.C 

TUR" = TU;' '1,)1T'1' 1'1 FTU L··,IT-

~ 



(') 
I 

-..J 

co 
n 
I'D 
:l 
n 
I'D 
rn 
C» 
"'I 

~ 
n 
C» 
CIl 

Q. -< -., 
0' 
:l 

• 
H 

1 
T 
E 

? 
E 
I.j 

C 
... 

c 
~ 

T 

WPfF'r 

" . 

3 .. 

A 

White Perch Catch Efficiency vs Various Sampling Parameters 

Legend: A = lOBS, B = 2 OBS, etc. 

C (1 • .. 
€ 
F 
F 
I 
C 
I 
E 
N 

C 
Y 

) .. 
A 

4 

t. 
~ AA 

A A A 1\ t:. ,. ,. 1I ,. 
o .. r.. El:~'\A At. " ~ .. b A A .. '" 

~ 

I·-----------~-----------·----·------------------·-----------------------.-----------------------.-----------------------.-5.0 lO.() 15.1) 20.' <-c,.J 31i.O 

T 1:;'" 0 TE· ,..r:, ~ Tui>r: H, ':F(.:,<t:<:S C 

~ 



~-------

APPENDIX D 

SUPPORTING DATA 
AND STATISTICAL TESTS 

0-1 science services division 



~I 

= a 
~ 
::s 
a 

" = 
" '" < -a 

" IIJ 
Q. -~ 
IIJ _. 
a 
::s 

Appendix D 

Number of Marked Juvenile Striped Bass Recaptured in the 500-ft Seine Sample/Number 
of Striped Bass Marked from Each IOO-ft Seine Sample 

TEST SITE 

Dates Sand Bar Quarry Croton Park Vet I s Beach 

Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 

09/11-09/17 5/5 2/2 6/11 19/34 10/14 23/29 2/8 4/9 

09/18-09/24 1/1 5/7 16/24 15/20 29/36 15/16 6/8 6/13 

09/25-10/01 . 6/8 2/2 2/4 5/5 5/6 8/15 6/8 0/0 

10/02-10/08 0/0 0/0 7/7 1/7 8/18 6/8 5/7 3/3 

10/09-10/15 1/1 2/7 0/0 2/2 0/4 0/1 0/0 0/0 

10/16-10/22 1/1 2/2 3/6 0/3 4/6 12/17 0/0 2/2 

10/23-10/29 0/4 1/2 4/4 3/3 0/0 1/1 0/2 1/1 

10/30-11/05 0/0 0/0 1/1 4/4 1/1 2/2 4/6 2/3 

11/06-11/12 0/1 6/10 3/5 7/8 0/0 010 1/1 0/0 

11/13-11/19 0/0 0/0 3/5 1/2 1/1 1/1 0/1 0/0 

~ 



Dates 

09/11-09/17 

09/18-09/24 

09/25-10/01 
t:I 
I 10/02-10/08 w 

10/09-10/15 
10/16-10/22 

10/23-10/29 

10/30-11/05 
11/06-11/12 

c:o 11/13-11/19 () 
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Appendix D 

Number of Marked Juvenile White Perch Recaptured in the 500-ft Seine/Number 
of ~%ite Perch Marked from each lOO-ft Seine Sample 

TEST SITE 

Sand Bar Quarry Croton Park Vet I s Beach 

Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 

0/0 0/0 0/0 0/1 1/1 1/2 0/0 0/0 

0/0 0/0 0/0 0/0 0/0 0/0 1/1 0/0 

0/0 0/0 0/0 0/0 4/6 16/20 0/0 0/0 

1/1 0/0 2/6 4/7 2/2 0/0 1/1 2/2 

0/0 1/1 0/0 0/0 0/1 0/0 0/0 0/0 

2/3 1/1 1/3 0/0 1/1 2/3 0/0 1/1 

0/0 0/0 1/1 0/1 0/0 0/0 0/0 0/0 

0/0 0/0 1/2 0/2 0/0 0/0 2/2 0/0 

3/6 0/0 1/3 1/2 0/0 0/0 2/4 0/0 

0/0 0/0 0/0 1/1 0/0 0/0 0/1 0/0 

~ 
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Appendix D 

Estimated Number of Juvenile Striped Bass Enclosed in the SOO-ft Sein~ 

TEST SITE· 

Dates Sand Bar Quarry Croton Park Vet's Beach 

09/11-09/17 45 363 228 ltO 

09/18-09/24 136 295 215 191 

09/25-10/01 79 154 229 144 

10/02-10/08 71 84 177 95 
t:I 10/09-10/15 147 47 24 35 I 
.c:-

10/16-10/22 51 42 115 139 

10/23-10/29 174 49 149 121 

10/30-11/05 31 17 36 72 

11/06-11/12 35 44 3 51 

11/13-11/19 26 33 26 5 
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Appendix D 

Estimated Number of Juvenile t~ite Perch Enclosed in the 500-ft Seine 

TEST SITE 

Dates Sand Bar Quarry Croton Park Vetls Beach 

09/11-09/17 65 75 105 2 

09/18-09/24 359 134 72 32 

09/25-10/01 404 258 493 0 

10/02-10/08 103 164 17 19 

10/09-10/15 184 70 27 76 
t;; 
I 10/16-10/22 60 54 19 156 

. U1 

10/23-10/29 27 25 10 3 

10/30-11/05 16 207 0 14 

11/06-11/12 178 458 0 153 

11/13-11/19 0 44 0 2 
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Appendix D 

Results of Wilcoxon Signed Rank Tests for Equality of Catches 
in First and Second lOO-ft Seine Tows and Equality of 

Recapture Rates for Fish Marked in the First and 
Second Tows 

Equality of Catches 

n Tt T* p ---..). 0,':::. 
Juvenile Striped Bass 

Juvenile White Perch 

Juvenil e Stri ped 

Juvenile White Perch 

34 290 0.128 Q. 281 

J.g- 143 1. 99 
- --'. [. 

0..-.047 CJ, ~I '. I 

'Z l (), / .J' (, 

Equality of Recapture Rates 
11 29 0.764 

insufficient data 
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SECTION 1 

SUMMARY AND CONCLUSIONS 

Estimates of the absolute abundance of young striped bass and 

white perch in the shore zone of the Hudson River estuary based on an 

area-density method have been underestimates except when the estimates were 

adjusted for the catch efficiency of the sampling gear. 1 The Day Beach 

Seine Efficiency Study conducted in the Croton-Haverstraw region from 

mid-September through mid-November, 1977, yielded weighted mean catch 

efficiencies of 0.39 for juvenile striped bass and 0.07 for juvenile whi te 

perch for the 100-ft seine used during the day (TI 1978a). Estimates of 

total absolute abundance in the estuary have been derived from the standing 

crops in the shore zone (catch data collected during the day) combined with 

standing crops in the shoal and bottom strata (catch data collected at 

night). Therefore, empirical estimates of catch efficiency for the IOO-ft 

seine used at night were needed, rather than make the assumption of equal 

efficiencies during day and night. 

This study was designed to obtain these night catch efficiency 

estimates for juvenile striped bass and juvenile white perch. Yearling and 

older (.,5.150 mm) white perch were also caught in sufficient numbers to 

calculate night catch efficiency. The four sites used for the day 

efficiency study in 1977 were also sampled for the night efficiency study in 

1978. The same methods used in 1977 (day) were repeated in 1978 (night). 

except that the night efficiency study was conducted from early September 

through early October, while sampling for the day efficiency study was done 

from mid-September to mid-November. 

lEstiOlates of absolute abundance not adjusted for beach 
efficiency appeared in several previous reports, including TI 
1978c, 1978d), ~!cFadden (1977, 1977a), HcFadden and Lawler 
McFadden et al. (1978). 

seine catch 
(1975, 1977, 
(1977) J and 
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Juvenile Striped Bass 

11le night catch efficiency (weighted mean) was 0.2SS (standard 

error: + 0.002); efficiency estimates ranged from 0.024 to 0.840. Recapture 

rates during the efficiency study ranged from 0.308 to 0.962. Most 

escapement occurred as the SOO-ft seine was hauled. Neither escapement nor 

catch efficiency was related to fish size, number of juvenile striped bass 

enclosed by the SOO-ft seine, water temperature, conductivity, or turbidity. 

The catch efficiency of the 100-ft seine was higher during the day 

(1977) for juvenile striped bass than at night (1978). Densities were 

similar in 1977 and 1978 in the time period and region where the efficiency 

studies were conducted. The night to day ratio of juvenile striped bass in 

the shore zone of the efficiency study area in 1973 unadjusted for catch 

efficiency was 2.63, indicating a higher density at night. Based on these 

day-night catch efficiency values and 1978 catch data collected during the 

night efficiency study, an estimate of the true abundance of juvenile 

striped bass in the shore zone at night can be obtai.ned by multiplying the 

observed abundance in the shore zone during the day by an adjustment factor 

of 10.1. 

Juvenile tfuite Perch 

The night catch efficiency (weighted mean) was 0.182 (standard 

error: + 0.(01); efficiency estimates ranged from 0.000 to 0.968. Recapture 

rates during the efficiency study ranged from 0.222 to 1.000. Host 

escapement occurred as the SOO-ft seine was hauled. Neither escapement nor 

catch efficiency was related to fish size, number of juvenile white perch 

enclosed by the SOO-ft seine, conductivity, or turbidity. Overall, water 

temperature did not appear to influence catch effieiency, but a decline in 

temperature between \veeks 2 and 3 may have influeneed the observed increase 

in catch efficiency. 

The catch efficiency of the 100-ft seine was 

during· the day (1977) for juvenile white perch than at 

generally lower 

night (1978). 
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Densities were similar in 1977 and 1978 in the time period and region where 

the efficiency studies were conducted. The night to day ratio of juvenile 

white perch in the shore zone of the efficiency study area in 1978 

unadjusted for catch efficiency was 0.38, indicating a higher density during 

the day. Based on these day-night catch efficiency values and 1978 catch 

data eoUected during the night efficiency study, an estimate of the true 

abundance of juvenile white perch in the shore zone at night can be obtained 

by multiplying the observed abundance in the shore zone during the day by an 

adjustment factor of 2.1. 

Yearling and Older (s.150 mm) Hhite Perch 

The night catch efficiency (weighted mean) was 0.262 (standard 

error: + 0.004); efficiency estimates ranged from 0.000 to 1.756. Recapture 

rates during the efficiency study ranged from 0.·429 to 1.000. Most 

escapement occurred as t.he SOO-ft seine was hauled. Catch efficiency was 

unrelbted to the number of yearling and older <S.150 rom) white perch enclosed 

by the SOD-it seine t water temperature t conductivity. or turbidity. Numbers 

caught were not sufficient to examine any effects of fish size on catch 

efficiency. No day efficiencies were available; therefore comparisonn of 

day versus night efficiencies for the 100-ft seine were not possible. An 

estimate of the true abundance of yearling and older (.5.150 mm) whi te perch 

in the shore zone at night can be obtained by multiplying the observed 

abundance in the shore zone during the day by an adjustment factor of 3.4. 

This adjustment factor was based on the 1977 day juvenile white pe,r,?-h catch 

effie i.ency, the 1978 night yearling and older (.5.150 mm) ,,,hite perch catch 

efficiency, and the catch data collected during the 1978 Night Beach Seine 

Efficj.ency Study. 
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SECTION II 

INTRODUCTION 

Since 1973, Texas Instruments (TI) has conducted a program 

designed to estimate the absolute abundance of juvenHe striped bass and 

white perch in the Hudson River estuary through mark/recapture and 

area-d,ensity extrapolation methods. The area-denslcy extrapolations were 

derived from stratified random sampling designs and were used to estimate 

the nu.mber of fish in various geographical regions and depth strata (Tr 

1975, 1977, 1978c; McFadden et ale 1977). 

Density estimates of juvenile striped bass and white perch based 

on daytime sampling with a lOO-ft (30m) beach seine were known to be 

underestimates of the true shore zone density when catch efficiency was 

assumeci to be 100 percent (TI 1978a). Efficiency estimates from the 1977 

day c;ltch efficiency study and night to day catch ratios from sampling 

conducted in 1973 and 1974 were used to adjust beach seine data collected 

during the day to estimate standing crops in the shore zone at night. The 

shore zone estimates were then combined with the standing crop estimate for 

the shoal and bottom strata (from epibenthic sled samples taken at night) to 

obtain population estimates of juvenile striped bass and white perch. For 

recent. estimates of population size for juvenile striped bass and white 

perch (.HcFadden et al. 1978), it was assumed that: the day and night catch 

efficiences were equal, and that the observed higher densities in the shore 

zone at night were real and independent of catch efficiency. If, however, 

catch efficiency of the lOO-ft seine at night were significantly different 

from day catch efficiency, revised adjustment factors should be calculated 

to convert observed day abundance in the shore zone to estimates of true 

abundance in the shore zone at night. 

Some Qvidence in the literature suggested that catch efficiencies 

of sampling gear and shore zone densities for several fish species differed 

during day versus night. For example, Pennington and Grosslein (1978) 

reported diel differences in catchability of yellowtail flounders in trawls. 
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An inverse relationship between light intensity and tow net efficiency for 

sockeye salmon was observed by Robinson and Barraclough (1978). Kjelson and 

Colby (1977) found little difference in day and night efficiencies of a 6.lm 

otter trawl for estimating densities of pinfish and spot. Shore zone fish 

popula.tions were observed to undergo diel changes in distribution and 

species composition (McCleave and Fried 1975). Although many of these 

observed changes were due to real differences in fish distribution, an 
\ 

unknown portion may be caused by changes in the fishes! behavior and ability 

to avoid the sampling gear used to assess diel changes. The degree to 

which the changes can be ascribed to increased vulnerability to the gear was 

dependent upon the species and sampling gear involved. 

No data that compare day and night efficiency of a IOO-ft seine in 

the capture of juvenile striped bass and while perch are currently 

available. This report presents the results of a study conducted in 1978 to 

acquit'*'! the necessary data and to meet the follOwing primary objectives: 

• 

• 
• 

• 

Evaluate the catch efficiency of a IOO-ft beach seine for 
estimating the densities of various sizes of sLriped bass 
and white perch in the shore zone at night. 

Compare catch efficiencies during day versus night. 

Provide additional data on night seine catches to enlarge 
the data base used to estimate the night to day catch ratio. 

Develop an updated set of adjustment factors which include 
both night catch effiCiency and night to day differences in 
shore zone abundance and can be used to calculate estimates 
of population size in the shore zone at. night. for juvenile 
striped bass and juvenile white perch. 

A secondary objective includes evaluation of any influences of fish density 

and water quality factors on night catch efficiency of the lOO-ft seine. 
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SECTION III 

METHODS 

A. Data Collection 

The four beach seine sites used for the 1977 day seine efficiency 

study (Figure III-I) were sampled for the 1978 night efficiency study. 

Night efficiency tests were conducted on four consecutive nights, every 

other week from J" September through 7 October. All sites were relatively 

shallow with a gradually sloping bottom. Bottom types, depths, and 

vegetation varied somewhat among sites (Table 111-1). Sampling commenced 

about one half hour after dark. The site selec.ted for the efficicmcy test 

on a particular night was not sampled during the day of the test. 

The general sampling procedures for this study were similar to 

those used for the day efficiency 3tudy (Tl 1978a). At the beginning of 

each test, one end of the SOO-ft seine (Table IIl-2) was secured on the 

shore line near the high water line. The boat was then backed from shore as 

the s.:ine was payed out over the bow. When 167-ft (Slm) of the net were 

set, .m anchor was tied to the lead line to keep the seine in place. The 

boat was turned 90 0 to port and the next 167-ft of the seine were set 

parallel to the shore line. Another anchor was placed on the lead line, the 

boat was turned 90 0 to port, and the remaining seine was set toward the 

shore line. This procedure produced an approximately square enclosure large 

enough to permit use of the 100-ft seine (Table III--2) within the enclosure 

(Figure III-2). 

After waiting I hour for the fish to recover from the disturbance 

caused by setting the SOO-ft seine, the efficiency tests were begun. A 

16-ft boat was drifted over the SOO-ft seine and run to shore under power. 

One end of the 100-i.t seine was secured on the shore line while the boat was 

. backed away extending the seine perpendicular to the shore line. When the 

seine was fully extended, the boat was turned towards ?ort and the seine was 

towed to shore forming an arc. The IOO-ft seine was then hauled to shore. 
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• Denotes Test Site 

Figure III-I. Sampling Sites Used for Beach Seine Efficiency Studies in 1977 
and 1978 (ID-l = River Mile) 
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. Site 

1) Sand Bar 

2) Croton Park 

3) Quarry 

4) Vetls Reach 

".-

Table III-l 

Physical Characteristics of Sampling Sites Used in 1977 and 1978 
Beach Seine Efficiency Studies 

Location Bottom Type Vegetation 

River r1i1e Site 

34 East Shore Sand Sparse 

35 East Shore Sand Sparse-
Moderate 

36 West Shore Fine Sand Changing f'1oderate 
to Mud 

39 East Shore Coarse Sand and Sparse 
Gravel 

*at mean low water approximately 100 ft (30m) from shore. 

e 

~ 

Depth* 

2ft (O.6m) 

2ft (O.6m) 

4ft (l.2m) 

6ft (l.8m} 
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Table 111-2 

Dimensions of Beach Seines Used in Catch 
Efficiency Studies in 1977 and 1978 

Gear 

.100-ft (30m) Seine 

Wings 

2-40X8 ft (12X2.4m) 

Mesh: 3/8 in (O.95cm) 

500-ft (152m) Seine 1-375X10 ft (114X3m) 

Mesh: 3/8 in (O.9Scm) 

1-75X10 ft (23X3m) 

Mesh: 3/8 in (O.95cm) 

167 ft 

100 ft 

167 ft 

........ ... , 

SHORE 

, , 
\ 

\ 
\ 

\ 

Bag 

20X10 ft (6X3m) 

Mesh: 3/16 in (O.48cm) 

50X12 ft (15X4m) 

r~esh: 3/16 in (O.48cm) 

167 ft 

HUDSON 
RIVER 

Figure 11I-2. Net Arrangement for Beach Seine Efficiency Studies 
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This procedure followed TI' s standard sampling technique for the IOO-ft 

beach seine described in TI (1975). 

The fish collected from the first lOO-ft seine were identified by 

species and counted by length class (O-Div, Oiv + 1 mm to 150 rom, 151 mm to 

250 mm, 251 tnlIl +).1 Striped bass and white perch were marked by clipping 

the tip of the upper lobe of the caudal fin. Other species hardy enough to 

withstand clipping and handling (e.g. centrarchids and goldfish) were also 

marked. Test fish were anaesthetized with MS-222 pri.or to marking. After 

marking, fish were placed in a recovery bucket and released when equilibrium 

was regained. Marking mortality was not evaluated but was assumed to be 

negligible during the short time required for sample workup. Beginning 

during the first week of testing, combinations of operculum clips were used 

to help distinguish fish marked from previous testa and the few fish with 

fin rot. All fish in good condition were then released inside the 

enclosure. 

An hour after the marked fish from the firm: lOO-it seine to\\I were 

released, a second tow '\las taken with the 100-ft seine. Striped bass, white 

perch, and other markable species were marked by cli.pping the operculum and 

tip of the lower caudal fin lobe. Again all fi:.;h :In good condition \vere 

released inside the SOO-ft seine enclosure. Previously marked fish were 

counted as part of the total catch but were not clipped again. 

After the marked fish were allowed to disperse (15 to 30 min), the 

anchors were detached from the SOO-it seine and it was hauled to shore. All 

fish were counted and identified. Subsamplcs of juvenile white perch and 

striJ:ed bass were randomly selected for total length measurements to .!ssess 

any size-related differences in catch efficiency. Up to 20 fish per species 

IFrom 1 January until 1 June, the Div (division) represents the upper total 
length limit (rom) of yearling fish (except for Atlantic tomcod). On 1 June, 
the division becomes the upper limit of that year class (young-of-the-year). 
For Atlantic tomcod, the division represents the upper total length limit 
for yearling fish from 1 January - 31 March. On 1 April, the division 
applies to that year class. Since young fish grow rapidly through the 
sampling season, division limits are updated regularly. 

III-S aclence services division 
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e of the test fish which were marked from each of the 100-ft tows and 

recaptured in the SOO-ft seine were measured for total length. A subsample 

[up to 20 fish per species (same species as test fish)] of unmarked fish 

collected in the SOO-ft seine were also measured. 

preserved in 10% formalin; all other fish were released. 

Marked fish were 

Each night during the test week while an efficiency test was being 

conducted on a select.ed beach site, one sample (defined as supplementary 

night beach seines) was collected from each of the other three test sites 

wi th the 100-ft seine. These samples were collected to provide additional 

informati.on on seine catches at night during the period of the night seine 

efficiency study. All fish from these samples were identified) counted by 

length class, and released. 

Water quality factors were measured and a water sample was 

collected for' each SOO-ft seine enclosure, lOO-it test seine, and 

supplementary lOO-ft seine sample. These water samples and water quality 

data were taken after each 100-ft test seine and after initially setting the 

SOO-ft seine enclosure. The procedures used were ntandard for beach seine 

sampUng and were described in TI (l978b). 

B. Dnta Analysis 

The catch efficiency for each of the IOO-ft seine tows at night 

was calculated as the ratio of fish density determIned from lOO-ft 1;;eine 

samples to the density determined from a direct count of the SOO--ft seine 

sample corrected for escapement: 

E
lOO1 ClOO~/( C

SOOi ) ~ AlOO A500 • e
SOOi 

(1) 

where 

ElOOi == estimated catch efficiency of lOO-ft seine for 
species i 

ClOOi '" catch of species i in the IOC-ft seine pt!r 
individual tow 

A100 - area swept by 100-ft seine 
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CSOOi • catch of species 1 in the SOO-ft seine 

ASOO = area enclosed by SOO-ft seine 

eSOOi = fraction of marked fish of species i caught in 
500-ft seine 

Fish were assumed to be randomly distributed throughout the enclosure. 

Since ASOO was approximately 27,900 ftZ and AIOO was estimated at 4,844 ft 2 

(TI 1978a), equation (1) was rearranged to: 

(c I C
SOOi

) 100i c SOOi 

.::; (27,900 ft
2
). 

4,844 ft 2 (c /CSOOi) 
100i e SOOi 

6 • C
lOOi 

e
SOOi 

CSOOi 

(2) 

(3) 

(4) 

Equation (4) was used to calculate night efficiency values. 

The weighted mean catch efficiency (E) was calculated using the 

following equation: 

where 

R 
E c 

(5) 

E = weighted mean catch efficiency 

R = ratio of the area swept by the SOO-ft seine to the 
area swept by the IOO-ft seine (N6) 

~ ~ estimated number of fish enclosed in the 
SOO-ft seine after correcting for escapement 

Catches TI + T2 ~ Catches of lOO-ft seine tCBt tows 1 and 2 combined 
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The standard error of the weighted mean catch efficiency (Sm) was 

calculated using the following equation: 

where 

52 = variance 

n = number of observations 

Adjustments to the shore zone densities to reflect seine catch 

efficiencies are applied to all of the sampling regi.ons to estimate night 

stand:lng crops (Mcr'adden et a1. 1978). Thus, in the practical application 

of catch efficiency adjustments, the data are pooled across sampling sites. 

Therefore, sites were used as replicates in all analyses for the 1978 night 

efficiency studies. This pooling was further justified because there were no 

significant differences in catch data among week:; or site!> for juv(mile 

striped bass and juvenile white perch (Appendtx F, Table F-l). 

Catch efficiency values were calculated for juvenile striped bass, 

juvenile white perch, and yearling and older «150 mm) white perch. 

Escapement from the SOO-ft seine (1-e5001) was estimated from the fraction 

of marked fish which were recaptured when the 500-ft seine was hauled. The 

nature of the escapement, whether continuous or occurring when the SOO-ft 

seine was hauled, was determined by comparing recapture rates for juvenile 

striped bass, juvenile white perch, and yearling and older (~150 mm) white 

perch. marked in the first versus the second loo-ft seine sample with a 

Wilcoxon signed rank test (Hollander and Wolfe 1973). If escapement from 

the SOO-ft seine was continuous, then the recapture rate for fish marked in 

the first tow should have been lower than for the second tow, since those 

marked fish caught in the firs~ tow had more time to escape. If recapture 

rates from both tows were approximately equal, then most escapement probably 

occurred as the SOO-ft seine was hauled. Additional analyses necessary to 

IlI-8 science services dIvision 



~ evaluate some of the factors that could potentially influence the estimation 

of catch efficiency are described in the following paragraphs. 

Analysis of variance (ANOVA) was used to tC!3t for' any differences 

among test tows (the two 100-ft seine tows and the SOO-ft seine tow), 

differences across weeks, differences between years for density and catch 

effic:lency, and influences of fish length and water temperature on catch 

effic:tency (Sokal and Rohlf 1969). To meet the assumption of homogeneity of , 
variance, the catch, catch efficiency, and fish length data were transformed 

using Z := xP (Healy and Taylor 1962) , square root, and Log10 x 

transformations, respectively. A :eriori orthogOtlal and non-orthogonal 

t-tests were used to detect differences in fish length~ between tows and 

differences in water temperature data among weeks (Kirk 1968). 

Analysis of variance was conducted on mean total lengths (mm) from 

test tows 1 and 2 of the lOO-ft seine for juvenile striped bass during weeks 

1 ,and 2 and juvenile white perch during weeks 2 and 3 to assess &.ny observed 

size-related differences in recapture rates between tows 1 and 2. These 

weeks were selected because of similarities in sample size (Appendix F, 

Table F-8). A :erior! orthogonal t-tests, by week, using a common error term 

were used on length data from test tows 1 and 2 versus the SOO-ft scin(~ tow 

to determine whether catch efficiency was related to fish size. 

Scatter plots were generated to compare catch efficiency versus: 

the (~stimated number of the target species lind age group enclosed, water 

temperature, conductivity, and turbidity for juvenile striped bass, juv~nile 

white perch, and yearling and older <'950 mm) whi::e perch (Appendix E, 

Figures E-1 to E-14). 

catch efficiencies during the day (1977 study) were compared with 

night catch efficiencies for juvenile striped bass and juvenile white perch 

via a 3-way (diel, week, and tow) analysis of variance to determine whether 

the catch efficiency of the 100-ft seine varied during the day and night. 

Day catch efficiences were not available for yearling and older (~l50 mm) 

. white perch. Day efficiency tests in 1977 were done weekly beginning 11 

September through 19 November, and the night catch efficiency tests were 
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e conducted biweekly beginning 3 September through 7 October; therefore, to 

directly compare catch efficiencies during day and night and catch data 

between the two years, the following weeks were selected: 

1977 (DAY) l.9]8 (NIGHT) 

Week 1 09/11-17 09/03-09 

Week 2 09/18-24 09/17-23 

Week 3 10/02-08 10/01-07 

To examine any differences 1n shore zone density of juvenile 

striped bass and juvenile white perch from 1977 to 1978, catch data 

collected during the routine Beach Seine Survey (lOO-ft seine) in each year 

were compared for the three selected weeks in September through early 

October (when the efficiency studies were conducted) using analysis of 

variance. Catches from the Beach Seine Survey (day) and supplementary night 

beach seines in 1978 were also examined by analysi.s of variance to detect 

any variations in day versus night densities for juve.nile striped bass and 

add information to the existing data base on night to day catch ratios for 

juvenile striped bass and juvenile white perch. 

Additional tests were conducted, where appropriate, to evaluate 

relevant hypotheses that were suggested as the results emerged. These tests 

are dascribed in the Results and ·Discussion section. 
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SECTION IV 

RESULTS AND DISCUSSION 

The 1918 Night Beach Seine Efficiency study made it possible to 

calculate nnd evaluate catch efficiency estimates for the 100-ft seine used 

at night, compare day (1977) and night (1978) catch efficiencies, and 

generate 1978 night to day catch ratios for. juver..ile striped bass and 

juvenile white perch. Yearling and older (~150 mm) white perch were also 

collected in sufficient numbers to calculate catch cffici.ency for the 100-ft 

seine at night and a night to day catch ratio. 

A. NIGHT CATCH EFFICIENCY ESTIMATES 

1. Juvenile Striped Bass 

Night catch efficiency estimates for juvenile striped bass ranged 

from 0.024 to 0.840, with an arithmetic mean of 0.259 (standard error: 

+0.040) (Table IV-I). Comparisons of catch efficiency with the estimated 

number of juvenile striped bass enclosed showed no clear association, but 

there were indications of increased variation in the efficiency estimates 

at densities falling near the low end of the observed range (Appcndi.x E, 

Figure E-l). The absence of variation at the high end of the observed range 

was due to the fact that few samples containing large numbers of fish were 

collected. To compensate for any effects that relatively small catches may 

have on efficiency, a mean efficiency (from test tows 1 and 2 combined) 

weighted by the estimated number of juvenile striped hass enclosed (Appendix 

F, Te.ble 1"-2) was used as a best estimate of night catch effici.oncy. The 

weighted mean catch efficiency (from test tows 1 and 2) was 0.255 (+ 0.002). 

Recapture rates (number of marked fish recaptured in the SOO-ft 

seine/number of fish marked) ranged from 0.308 to 0.962 for all tests that 

had rJlark~d fish (Table IV-2). Mark and recapture data are presented in 

Appendix F, Table F-~. Recapture rates for fish marked from test tows l' and 

2 with the 100-£t seine were not significantly different (Wilcoxon signed 

IV-1 oolence aervlcea division 
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Dates 

09/03-09 

09/17-23 

10/01-07 

* Standard Error 

Table IV-l 

Night Catch Efficiencies for Juvenile Striped Bass 
in lOO-ft Beach Seines in 1978 

Test Site 

Sand Bar Croton Park guarr~ 

Tow 1 Tow 2 Tow 1 Tm-/ 2 Tow 1 Tovl 2 

0.210 0.202 0.840 0.647 0.375 0.047 

0.293 0.155 0.152 0.304 0.449 0.496 

0.394 0.112 0.290 0.024 0.197 0.131 

e 

Vet1s Beach 

Tow 1 Tow 2 

0.267 0.163 

0.115 0.208 

0.028 0.110 

Grand Arithmetic Mean· 0.259 (+0.040)* 
Heighted ~'ean Catch Efficiency 0.255 (+0.002)* 

~ 
I 
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Table IV-2 

Recapture Rates (Kumber Recaptured. in SOO-ft Seine Sample/Number 
Marked from IOO-ft Seine Test Tows 1 and 2) for Juvenile Striped 

Bass during Night Beach Seine Efficiency Study, 1978 

Test Site 
Oates Sand Bar Croton Park Quarry Vet's Beach 

09/03-09 0.551 0.889 0.857 0.680 

09/17-23 0.885 0.516 0.862 0.308 

10/01-07 0.962 0.500 0.600 0.400 

·-e 

~ 



• ~-------rank test, Appendix F, Table F-7), which indicated that escapement from the 

enclosure was not a continuous process, but occurred primarily after the 

second 100-ft seine tow, probably when the SOO-ft seine was hauled. Since 

recapture rates were not significantly different, fish marked in both lOO-ft 

seine tows were pooled to calculated eSOO in equation 1. 

2. Juvenile White Perch 

Night catch efficiencies for juvenile white perch ranged from 

0.000 to 0.968, with an arithmetic mean of 0.260 (standard error: +0.052) 

(Table IV-3). The scatter plot of catch efficiency versus estimated number 

of juvenile white perch enclosed suggested no clear association, but an 

increase in the variation in catch efficiency estimates at low densities waf> 

observed (Appendix ~, Figure E-4). The absence of variation at the high end 

of the observed range is due to the fact that few samples containing large 

numb~rs of fish were collected. Accordingly, a weighted mean (weighted by 

the estimated number of juvenile white perch encloHcd [Appendix F, Table 

F-41) was used as a best estimate of night catch efficiency. The weighted 

mean catch efficiency (from test tows 1 and 2) was 0.132 (+ 0.001). 

Recapture rates for juvenile white perch ranged from 0.222 to 

1.000 for all tests that had marked fish (Table IV-4). Mark and recapture 

data are presented in Appendix F, Table F-3. Recapture rates from test tows 

1 and 2 were not significantly different (Wilcoxon signed rank te~t, 

Appendix F, Table F-7); :hus most of the escapement o(!curred when the 500-ft 

seine was hauled. Sinc.e recapture rates were not significantly different, 

fish marked in both 100-ft seine tows were pooled to calculate e500' 

3. Yearling and Older (~150 mm) White Perch 

Night catch efficiencies for yearling and older (~150 mm) white 

perch ranged from 0.000 to 1.756, with an arithmetic ~ean of 0.298 (standard 

error: ;!:.o.on) (Table IV-5). A scatter plot of catch efficiency versus the 

estimated number of yearling and older (~150 nun) white perch enclosed showed 

IV-4 aolenoe servloes dlvlalon 
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Dates 

09/03-09 

09/17-23 

10/01-07 

*Standard Error 

Table IV-3 

Night Catch Efficiencies for Juvenile White Perch 
in IOO-ft Beach Seines in 1978 

Test Site 

e 

Sand Bar Croton Park guarr:l Vet's Beach 
Tow 1 Tow 2 Tow 1 Tow 2 

0.372 0.212 0.968 0.581 

0.170 0.000 0.167 0.167 

0.395 0.118 0.857 0.000 

Tow 1 Tow 2 Tow 1 

0.120 0.030 0.605 

0.159 0.094 0.307 

0.064 0.042 0.268 

Grand .Arithmetic ~·tean 
Heighted ~jean Catch Efficiency 

Tow 2 

0.233 

0.102 

0.214 

* 0.260 (+0.052)* 
0.182 (+O.OO1) 

~ 



H 
<: 
I 
0\ 

• o 
i 
::J 
o 
~ 

CD 
~ 

~ 
n 
~ = 
Co c 
i 
0' 
::J 

e 

Table IV-4 

Recapture Rates (Number Recaptured in 500-ft Seine Sample/Number Marked from 
IOO-ft Seine Test Tows 1 and 2) for Juvenile White Perch during 

Night Beach Seine Study, 1978 

Test Site 
Dates Sand Bar Croton Park Quarry Vet's Beach 

09/03-09 0.909 0.889 0.857 0.889 

09/17-23 0.750 0.500 0.750 0.222 

10/01-07 0.846 1.000 0.600 0.667 

e 

~ 
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Table IV-5 

Night Catch Efficiencies for Yearling and Older (~15Omm) t~ite Perch 
in lOO-ft Beach Seines in 1978 

Test Site 

,'e 

Sand Bar Croton Park Quarrx Vet's Beach 
Dates 

09/03-09 

09/17-23 

10/01-07 

Tow 1 

0.351 

0.138 

0.162 

*Standard Error 

Tow 2 

0.146 

0.000 

0.162 

To\'l 1 Tm-/ 2 

1.756 0.439 

0.000 0.522 

1.500 0.000 

Tow 1 To\'/ 2 Tow 1 

0.250 0.000 0.324 

0.462 0.000 0.590 

0.000 0.000 0.088 
_... -' ...... ~. 

Gr~nd Arithmetic Mean 
Weighted Mean Catch Efficiency 

Tow 2 

0.000 

0.098 

0.176 

• 0.298 (+0.092). 
0.262 (+O.004) 

~ 



~------~ 
e no clear trend (Appendix E, Figure E-7). But catch efficiency estimates 

greater than 1.0 for individual samples indicated that the relatively small 

catches andlor a non-random spatial distribution of fish within the SOO-ft 

seine were affecting the estimation of efficiency. For this reason, a 

weighted mean catch efficiency [weighted by the estimated number of yearling 

and older (.5,.150 mm) whi te perch enclosed (Appendix F, Table F-6») was used. 

The weighted mean catch efficiency (from test tows 1 and 2) was 0.262 (+ 

0.004) • 

Recapture rates for yearling and older (~150 mm) white perch 

ranged from 0.429 to 1.000 for all tests that had marked fish (Table IV-6). 

Mark and recapture data are presented in Appendix F t Table F-5. Weighted 

site mean recapture rates were used to calculate the estimated number of 

fish enclosed in the SOO-ft seine before escapement. because several of the 

weekly site recapture rates were 1.000 due to small sample size. Recapture 

rates for fish marked from test tows 1 and·2 with the IOO-ft seine were not 

significantly different (Wilcoxon signed rank test, Appendix F, Table F-7). 

This indicates that e~capement from the enclosure was not continuous, but 

primarily occurred when the SOO-ft seine was hauled e Since recapture rates 

were not significantly different, fish marked in both test tows with the 

100-ft seine were pooled to calculate eSOO. 

4. Yearling and Older () 150 rom) tofu! te Perch 

Yearling and older ()ISO rom) white perch were caught infrequently 

and in nmall numbers (Appendix B). The data were thus insufficient to 

analyze for catch eff~ciency. The pooled recapture rate for yearling and 

older ()lS0 mm) white perch was 0.636. 

B. ASSOCIATION BETWEEN FISH LENGTH l~~D NIGHT CATCH EFFICIENCY 

There was no apparent relationship between fish length and night 

catch efficiency for juvenile striped bass and juvenile white perch. The 

only Significant difference in total length was associated with sampling 

IV-8 aclenoe services dhrlslon 
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Table IV-6 

Recapture Rate~ (Number Recaptured in SOO-ft Seine Sample/Number Marked from 
lOO-ft' Seine Test To,.J"s 1 and 2) for Yearling and Older «150Ttlll1). ~~ite 

Perch during Night Beach Seine Efficiency Study, 1978. 
Tests with Zero Fish Marked Are Denoted by (*) 

Test Site 
Dates Sand Bar Croton Park Quarry Vet's Beach 

09/03-09 0.765 0.846 1.000 0.:500 

09/17-23 1.000 0.500 1.000 0.429 

10/01-07 0.500 1.000 '* 1.000 

We; ghted
1 
Site 

Nean 0.762 0.824 1.000 0.545 

A 

lWe;ghted site means were used to calculate the estimated number of fish (n) in 
the 500-ft net before escapement. 

e 

~ 
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weeks which simply reflected the growth of the fish over the course of the 

study (Tables IV-7 and IV-S). There were no differences in length between 

test tows 1 and 2. The numbers of yearling and older (~150 'rom) white perch 

collected (See Appendix B) were not sufficient to examine any associations 

between fish length and catch efficiency. 

To determine whether escapement during the efficiency tests was 

size related, the combined length data from the 100-ft seine tows were 

compared to length data from the 500-ft seine tows. No significant 

differences were observed for juvenile striped bass (Table IV-9). There was 

a significant difference observed for juvenile white perch in week 2 (Table 

IV-10). Smaller fish were caught in week 2, suggesting that the larger fish 

may have been avoiding the 100-ft seine. However., the absence of a 

consistent response over all 3 weeks suggcat~ that this difference was 

probably due to chance variation. In general, escapement does not appear to 

be size related for juvenile striped bass or juvenile white perch. 

C. ASSOCIATION BET\~EEN SELECTED WATER QUALITY FACTORS AND NIGHT CATCH 

EFFICIENCY 

Water temperature and turbidity were selected as two water quality 

factors which could directly affect night catch efficiency. Within a normal 

range of water temperatures, the activity of fish can be expected to 

decrease as water temperatures decrease. Hence, if gear avoidance is a 

function of activity level, then changes in water temperature may influence 

the calculated catch efficiency values. Changes in turbidity could also be 

important if the changes were of sufficient magnitude to interfere with the 

fishes' vision and reduce their ability to avoid the seine. Conductivity 

may influence the abundance of juvenile fishes present in the shore zone; 

hence potential effects of conductivity on catch efficiency were also 

examined. 

Examination of scatter plots of night catch efficiency versus 

water temperature and turbidity showed no clear associations for juvenile 

striped bass (Appendix E, Figures E-2 and E-3), juvenile white perch 

(Appendh E, Figures E-S and E-6), and yearling and older (.5..150 mm) white 

IV-10 act.nce aervlcea dlvlalon 
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Table IV-7 

Analysis of Variance on TransformedtLength Data of lOO-ft Seine Tows 1 
and 2 (Night Beach Seine Efficiency Tests) for Juvenile Striped 

Bass during Weeks 1 and 2 in 1978 

Source of 
Variation df 

Weeks ( Random) 1 

Tows (Fixed) 1 

Weeks x Tows 1 

Error 174 

Total 177 

df ~ degrees of freedom 
55 = sum of the squares 
MS ~ mean square 

F = test statistic 
p = probability of larger F 
* ~ significant (a=0.05) 
t = l09,O x transformation 

55 MS F 

0.02589 0.02589 10.113 

0.00118 0.00118 4.069 

0.00029 0.00029 0.113 

0.44544 0.00256 

0.47280 

0.002* 

0.340 

0.737 

IV-ll science services division 
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Table IV-8 

Analysis of Variance of TransformedtLength Data of lOO-ft Seine Tows 1 
and 2 (Night Beach Seine Efficiency Tests) for Juvenile 

White Perch during Weeks 2 and 3 in 1978 

Source of 
Variation df :SS MS F p 

Weeks (Random) 1 0.01539 0.01539 4.949 0.031* 

Tows (Fixed) 1 0.00864 0.00864 13.500 0.216 

Weeks x Tows 1 0,00064 0.00064 0.206 0.652 

Error 44 0.13684 0,00311 

Total 47 0.16151 

~f = degrees of freedom 
SS = sum of the squares 
MS ~ mean square 
F = test statistic 
p = probability of larger F 
* = significant (a=0.05) 
t = LoglO x transformation 

IV-12 solence services division 
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Table IV-9 

A Priori Orthogonal Tests using t Ratios fo~ TransformedtLength Data of 
Test Tows 1 and 2 (lOO-ft Seines) vs SOO-ft Seine, 

by Week, for Juvenile Striped Bass in 1978 

Transformed 
Length Trans formed 

Mean for Length 
Tow 1 and Tow 2 Mean for 

Week Combined 500-ft Tow 

1 1.910 1.912 

2 1.934 1.944 

3 1.960 1.961 

df = degrees of freedom = 447 
MS = mean square error (common) = 0.002846 
a = 0.05 
t = test statistic 
p = probability of a larger t 
t = LoglO x transformation 

t 

0.255 

1.136 

0.092 

p 

0.806 

0.266 

>0.900 

science aervlces diviSion 
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Table IV-I0 

A Priori Orthogonal Tests Using t Ratios for Transformedt 
- Length Data of Test Tows 1 and 2 (IOO-ft Seines) 

vS'-500-ft Seine, by Heek, for Juvenile 
White Perch in 1978 

Transformed 
Length Transformed 

Mean for Length 
Tow 1 and Tow 2 Mean for 

Week Combined 500-ft Tow 

,. 1.862 1.858 

2 1.844 1.867 

3 1.892 1.886 

df ~ degrees of freedom = 3S4 
MS = mean square error (common) = 0.002580 
* = significant (a~0.05) 
t = test statistic 
p = probabil ity of a larger t 
t = LoglO x transformation 

t P 

0.498 0.628 

2.016 0.045* 

0.508 0.621 

IV-Hi science services division 
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perch (Appendix E, Figures E-8 and E-9). Plots of catch efficiency from 

1977 and 1978 versus conductivity (Appendix E, Figures E-10 to E-14) 

indicated no clear associations· for juvenile striped bass,' juvenile white 

perch, and yearling and older (~150 mm) white perch. For the ranges of 

water temperature (approximately 17 to 27 0 C), turbidity [approximately 1 to 

85 FTU (Formazin Turb1ty Unit)], and conductivity (approximately 6800 to 

11500 in 1978 and 260 to 12900 in 1977) encountered during the night seine 

efficiency study, there were no' discernable effects of these water quality 

factors on catch effic±ency. However, temperature declines between weeks 2 

and 3 may have influenced the observed increase in catch efficiency for 

juvenile white perch (Table IV-19). Colder water temperatures cause fish 

activity to decrease. This decrease in activity may also decrease the 

fishes' ability to avoid the seine causing catch efficiency to increase. 

D. COMPARISON OF CATCH EFFICIENCIES DURING DAY (1977) ~~D NIGHT (1978) 

1. Juvenile Striped Bass 

The catch efficiencies of the 100-ft seine for juvenile striped 

bass during the day (1977) and night (1978) were significantly different 

(Table IV-II). Mean (arithmetic) catch efficiency was lower at night than 

during the day (0.259 versus 0.474). To determine whether this day-night 

difference could be confounded with differences in density of juvenile 

striped bass between years, since the day efficiency data were collected in 

1977 and the night efficiency data were collected in 1978, day catches in 

Beach Seine· Survey samples collected during the three selected weeks in 1977 

and 1978 (see METHODS) and in the region of the beach seine efficiency tests 

(Croton-Haverstraw) were compared (Table IV-l2). Yearly differences were 

not significant. Furthermore, catches of juvenile striped bass were 

significantly greater in the shore zone at night in 1978 during the time 

period (September through early October) and in the region 

(Croton-Haverstraw) where the night seine efficiency study was conducted 

(Tables IV-13 and IV-14). Therefore, the day versus night catch efficiency 

differences appear to reflect a diel difference in the behavior of juvenile 

IV-IS Science aervlcea dlvlalon 
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Table IV-ll 

Analysis of Variance of TransformedtCatch Efficiencies of lOO-ft 
Beach Seine for Juvenile Striped Bass during 

Day (1977) and Night (1978) 

Source of 
Variation df 55 r~s F p 

Die1 (Fixed) 1 0.36825 0.36825 127.865 0.008* 

Weeks (Random) 2 0.22151 0.11075 2.382 0.107 

Diel x Weeks 2 0.00577 0.00288 0.062 0.940 

Tows (Fixed) 1 0.04843 0.04843 1.208 0.386 

Die1 x Tows 1 0.00732 0.00732 0.456 0.569 

Weeks x Tows 2 0.08021 0.04010 0.862 0.431 

Die1 x ~Jeeks x Tows 2 0.03212 0.01606 0.345 0.710 

Error 36 1.67386 0.04650 

Total 47 2.43747 

Diel = day vs night 
df = degrees of freedom 
55 = sum of squares 
MS = mean square 
F = test statistic 
p = probability of larger F 
* = significant (a=O.OS) 
t = square root transformation 

IV-16 science services division 
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. Table IV-12 

Analysis of Variance on TransformedtCatch Data from 
Day Beach Seine (100-ft) Survey Samples for 

Juvenile Striped Bass in 1977 and 1978 

Source of 
Variation 

Year 

Error 

Total 

df 

1 

98 

99 

SS MS 

0.01974 0.01974 

93.23016 0.95133 

93..24990 

df = degrees of freedom 
SS = sum of the squares 
MS = mean square 
F = test statistic 
p = probability of larger F 

F p 

0.021 0.885 

t = Z = X-O•252 [based on previous Supplementary Night 
Beach Seine (SNBS) transformation] 

a = 0.05 

IV-17 Gclence .ervlce. division 
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Table IV-13 

Analysis of Variance on TransformedtCatch Data of Day Beach 
Seine Survey (lOO-ft) and Supplementary Night Beac~ 
-Seines (IOO-ft) for Juvenile Striped Bass in 1978 

Source of 
Variation 

Die1 

Error 

Total 

df 

1 

70 

71 

Diel = day vs night 

55 M5 F 

6,33799 6,33799. 12.743 

34,81485 0.49736 

41.15284 

df = degrees of freedom 
55 = sum of the squares 
MS = mean square 
F = test statistic 
p = probability of larger F 
* ~ significant (a=0.05) 

p 

<0.001* 

t = Z = X-0. 252 (based on previous SNBS transformation) 

Table: IV-14 

Mean and Variance of Catch Data from Day Beach Seine Survey (BSS) 
and Supplementary Night Beach Seines (SNBS) 

for Juvenile Striped Bass in 1978 

BSS (Day) SNBS (Night) 
Mean 52 n Mean S2 n 

15.139 1,240.009 36 39.889 1,044.159 36 

S2 = variance 
n = number of observations 

IV-l8 science services division 
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striped bass. Studies of diel patterns in the behavior, distribution, and 

feeding of bluegills indicated that they moved onshore after sunset and 

offshore after sunrise (Baumann and Kitchell 1974). Emery (1973) found that 

the number of fish apparent at night in shallow water was greater than in 

the daytime primarily because of the influx of offshore species and the lack 

of cover for resting diurnal species. 

2. Juvenile White Perch 

Night catch efficiencies for juvenile white perch were 

significantly higher than day catch efficiencies for weeks 1 and 2, but 

similar for week 3. The analysiS of variance on catch efficiencies showed a 

significant diel by weeks interaction (Table IV-15). Since the interaction 

was significant, mean catch efficiencies were pooled across diel and week 

effects to detect the weekly differences (Table IV-16). 

To determine whether these day versus night differences in catch 

efficiency were associated with differences in density between 1977 and 

1978, day Beach Seine Survey catch data collected from the same region 

(Croton-Haverstraw) and time period (September through early October) in 

1977 and 1978 were compared. No significant yearly differences were 

detected (Table IV-17); thus, density differences between years do not 

appear to be the cause of the dieleffect observed in the catch efficiency 

values. 

Rather, the results suggest that there are diel differences in the 

behavior of juvenile white perch. This possibility was further examined by 

comparing day Beach Seine Survey catches with catches taken in the night 

supplementary beach seines in 1978 (Table IV-IS). The variances of the mean 

day and. night catches were not equal, so a statistical comparison of the 

means was not possible, but catches in the shore zone appeared to be greater 

during the day. The fact that the variances were different demonstrated an 

important aspect of the day versus night distributions of juvenile white 

perch in the shore zone. The observed differences between the means and the 

variances of day and night catches strongly suggest an aggregation of 

IV-19 science services division 
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Table IV-15 

Analysis of Variance of TransformedtCatch Efficiencies of 
lOO-ft Beach Seine for Juvenile White Perch during 

Day (1977) and Night (1978) 

.Source of 
Variation df SS MS F 

Die1 (Fixed) 1 0.70988 0.70988 3.118 

Weeks (Random) 2 0.34128 0.17064 3.392 

Die1 x Weeks 2 0.45536 0.22768 4.526 

Tows (Fixed) 1 0.26001 0.26001 5.777 

Die1 x Tows 1 0.10567 0.10567 10.190 

Weeks x Tows 2 0.09002 0.04501 0.895 

Die1 x Weeks x Tows 2 0.02075 0.01037 0.206 

Error 36 1.81100 0.05031 

Total .47 3.79397 

Diel = day vs night 
df = degrees of freedom 
SS = sum of squares 
MS = mean square 
F = test statistic 
p = probability of larger F 
* = significant (a=0.05) 
t = square root transformation 

P 

0.219 

0.045* 

0.018* 

0.138 

0.086 

0.418 

0.815 
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Table IV-16 

Mean and Variance of Day vs Night Catch Effi~iencies for 100-ft 
Seine for Juvenile White Percn in 1977 and 1978 

Dax ~1977) Night (1978) 
Weeks Mean S2 n Weeks Mean S2 

09/11-17 0.031 0.002 8 09/03-09 0.390 0.097 

09/18-24 0.029 0.004 8 09/17-23 0.146 0.008 

10/02-08 0.270 0.071 8 10/01-07 0.245 0.078 

S2 . = varlance 
n = number of observations 

Table IV-17 

n 

8 

8 

8 

Analysis of Variance on TransformedtCatch Data from Day Beach Seine 
Survey (lOO-ft) Samples for Juvenile t~ite Perch in 1977 and 1978 

Source of 
Variation df 

Week {Random} 2 

Year (Fixed) 1 

Week x Year 2 

Error 94 

Total 99 

df = degrees of freedom 
SS = sum of the squares 
MS = mean square 
F = test statistic 

SS 

1.41000 

0.24300 

0.16500 

16.53084 

18.34884 

p = probability of larger F 
* = significant (a=O.05) 

MS F P 

0.70500 4.009 0.021* 

0.24300 2.945 0.228 

0.08250 0.469 0.627 

0.17586 

t = Z = X-0. 074 (based on 1977 and 1978 Beach Seine Survey data) 
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Table IV-18 

Mean and Variance of Catch Data from Day Beach Seine Survey (BSS) 
and Supplementary Night Beach Seines (SNBS) 

for Juvenile White Perch in 1978 

BSS 'Oa~d SNBS {Night) 
Mean 52 n Mean 52 n 

32.879 3,093.797 33 12.424 204.127 33 

S2 = variance 
n = number of observations 

.. , 
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juvenile white perch 

distribution at night. 

the day was described 

during the day, and a more uniform, dispersed 

Spatial distribution of juvenile white perch during 

as a case 2 [fish inside the SOO-ft seine enclosure 

were aggregated to the same degree as those outside the enclosure (TI 

1978a») ; while a case 1 disposition (fish inside the enclosure are 'randomly 

distributed) may have existed for white perch at night. In contrast, 

juvenile striped bass exhibited a more consistent level of aggregation , 
during day and night (Table IV-14 (possibly a case 2)]. 

Thus, a summary of the observations is this: even though juvenile 

striped bass are more abundant in the shore zone at night while juvenile 

white perch appear to be more abundant in the shore zone duri"ng the day, 

seine catch efficiencies for the two species are similar at night but 

greater for striped bass than white perch during the day. While these 

differences are difficult to fully explain with the available data, several 

plausible explanations can be offered. 

The differences in the apparent aggregation behavior of the two 

( Marone species provided an opportunity to examine the relative effects of 

density-distribution and behavior on the catch efficiency of the IOO-ft 

seine. For example, juvenile striped bass and juvenile white perch differed 

significantly in density-distribution in the shore zone at night (compare 

Table IV-14 with Table IV-18), but they had very similar mean (arithmetic) 

night catch efficiencies (0.259 for striped bass in weeks 1 through 3; and 

0.268 for white perch in weeks I and 2 only, since the day-night difference 

"in week 3 was inconsistent). These results suggest that density-

distribution and behavior have less of an effect on night catch efficiency 

than on day catch efficiency. During the day, behavioral factors appear to 

be important influences on the" observed differences in mean (arithmetic) 

catch efficiencies of 0.474 for striped bass (weeks I through 3) compared to 

0.030 for white perch (weeks 1 and 2 only). Species specific habit 

preferences may also be involved. 

Visual observations by TIts Beach Seine Survey crews and the 

results of analyses on data collected in the Indian Point Standard Stations 

IV~23 ' 
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program (TI 1976, 1978b; McFadden et ale 1978) indicate that juvenile white 

perch abundance is generally greatest on those beaches that are sheltered 

and most heavily vegetated (and also more difficult to seine), while 

juvenile striped bass seem to prefer open, unvegetated beaches adjacent to 

deep water (where seining is relatively easy). Thus, the observed 

differences in the day catch efficiency estimates for the two species may 

partially reflect basic differences in the ease of seining the two gelleral 

microhabitats that striped bass and white perch occupy. 

If juvenile white perch do aggregate either in or near cover 

(vegetation) during the day (i.e., in areas difficult to seine), then even 

if they are most dense in the shore zone during the day, the relatively low 

day catch efficiency observed for the 100-ft seine was not surprising. 

Then, if they disperse more at night and move away from cover, catch 

efficiency at night should increase, as it generally did (Table IV-16). 

The diel by weeks interaction for catch efficiency Clf juvenile 

white perch (Table IV-IS) appeared to be associated with a decline in water 

temperature. An analysis of water temperature data collected concomittantly 

with the beach seine hauls demonstrated a significant change in tempe~ature 

between weeks 2 and 3 (Table IV-19). The change in catch efficiency between 

weeks 2 and 3 associated with the observed change in temperature suggests 

that the vulnerability of juvenile white perch to the 100-ft seine increased 

as water temperatures decreased (Table IV-19), perhaps because they 

dispersed and moved away from cover. 

An explanation of catch efficiency decreasing at night for 

juvenile striped bass is more difficult. One could hypothesize several 

patterns of die1 differences in the density of young striped bass within the 

area sampled by the 100-ft seine versus the nearby offshore areas J e.g. 

Figure IV-I. Evaluations of this hypothesis and other alternative 

hypotheses were beyond the scope of this study. 

In conclusion, the efficiency of the 100-ft seine varies 

significantly between day and night in collecting juvenile striped bass and 

juvenile white perch. These differences presumably reflect a number of 
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Table IV-19 

Mean and Variance of Water Temperature during Catch Efficiency 
Tests in 1977 (Pay) and 1978 (Night) 

Dal Night 

~Ieeks Mean 52 n Weeks Mean 52 

Week 1 
(09/11-17) 21.962 1.899 8 (09/03-09) 24.350 1.457 

Week 2 
(09/18-24 ) 22.637 3.233 8 (09/17-23) 21.237 1.850 

Week 3 
(10/02-08) 15.737 4.064 8 (10/01-07) 17.975 0.296 

52 . = varlance 
n = number of observations 

n 

8 

8 

8 
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factors, including differences in habitat selection by the two species •. 

Species differences in catch efficiency disappear at night when juvenile 

white perch apparently disperse from vegetative cover and become more 

uniformly distributed. 

3. Yearling and Older (i150 rom) White Perch 

Yearling and older (i150 mm) white perch seem to exhibit the same 

trends in behavior as juvenile white perch. Greater catches of yearling and 

older (i150 mm) white perch were collected in the shore zone during the day' 

(Table IV-20). The observed differences in 'the variances of the means also 

suggests an aggregation of yearling and older (i150 mm) white perch during 

the day, and a more uniform dispersed distribution at night. Since yearling 

and older <i150 mm) white perch were not collected in substantial quantities 

during the 1977 day catch efficiency study, day and night catch efficiencies 

could not be compared. 

E. ADJUSTMENT FACTORS FOR AREA-DENSITY EXTRAPOLATIONS OF ABSOLUTE ABUNDANCE 

IN THE SHORE ZONE 

The estimates of catch efficiency for the 100 ft seine obtained 

from this study and a previous study (TI 1978a) can be used to estimate the 

absolute abundance of juvenile striped bass and juvenile white perch in the 

shore zone of the Hudson River estuary using an area-density method. The 

technique was succinctly stated by Kjelson (1977): 

The area-density method consists of randomly sampling a plot of 
known area or volume and capturing some or all of the fish 
present. The average number of fish per unit area or volume is 
then calculated and mUltiplied by the total area (volume) to 
obtain an estimate of the size of the entire population. The 
area-density method is a refinement over the general 
catch-per-unit-effort approach in that the area from which the 
sample is obtained is known, thus providing at least a minimal 
measure of absolute abundance, as opposed to relative abundance. 
By correcting for underestimation of abundance, due typically to 
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Table IV-20 

Mean and Variance of Catch Data from Day Beach Seine Survey 
(BSS) and Supplementary Night Beach Seines (SNBS) for 

Yearling and Older (~15Omm) White Perch in 1978 

BSS (Day) SNBS (Night) 

Mean S2 n Mean S2 n 

6.028 677.742 36 5.333 30.000 36 

S2 = variance 
n = number of observations 
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mesh selection or net avoidance, an estimate of absolute abundance 
is obtained. 

The day versus night catch efficiencies (i.e. net avoidance) differed for 

striped bass and white perch, so· the adjustment factors needed to convert 

day standing crops in the shore zone to night standing crops will also 

differ for the two species. The adjustment factors can be calculated from 

the generalized relationship: 

where 

TNA F' ODA i
DCE (

ONA 

ODA ~~ DCE 

TNA = estimate of true abundance in the shore zone 
at night 

ODA = observed abundance in the shore zone,during 
the day 

DCE = catch efficiency of 100-ft seine (expressed 
as a proportion) during the day 

ONA = observed abundance in the shore zone at night 

NCE = catch efficiency of 100-ft seine (expressed 
as a proportion) at night 

Based on the 1978 data discussed in this report (36 day tows and 36 night 

tows with the IOO-ft seine, September through early October, Croton

Haverstraw region), an estimate of the true abundance of juvenile striped 

bass in the shore zone at night (TNA) could be obtained by multiplying the 

observed abundance in the shore zone during the day (ODA) by a factor of 

10.1. This adjustment factor was calculated by the following equation: 

~39 .89 1 ) -L . .-
TNA = ODA °i 26 

0.39 
15.14 '-0.39 

or TNA = ODA 10.1 
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Based on similar 1978 data, an estimate of the true abundance of 

juvenile white perch in the shore zone at night (TNA) could be obtained by 

multiplying the observed abundance in the shore zone during the day (aDA) by 

a factor of at least 2.1. This adjustment factor was calculated by the 

following equation: 

TNA :: aDA 
1 

• 0.07 

or TNA = aDA 2.1 

(

12.42 • 

32.88 • ~) 
0.07 

Night to day ratios in shore zone abundance of juvenile white perch in 

previous years have been greater than 2.0 (TI 1975, 1977). If the .p.atJ::_ern 

observed in 1978 (i.e. higher densities during the day) was atypical, then 
~ ------

the adjustment factor would increase. For example, if juvenile white perch 

i 978 had been 1.5 times more abundant in the shore zone at night than 

during the day, the adjustment factor would increase from 2.1 to 

approximately 8. 

Yearling and older (~150 mm) white perch were not collected in 

sufficient numbers during the 1977 Day Beach Seine Efficiency Study to 

calculate day catch efficiency. Similar trends in night and day behavior 

patterns (Table IV-18 and IV-20) were observed during the 1978 Night Beach 

Seine Efficiency Study for both juvenile white perch and-yearling and older 

(,5,150 mm) white perch. Night weighted mean catch efficiency values for 

juvenile white perch and yearling and older (,5,150 mm) white perch (0.182 and 

0.262 respectively) are also similar. Thus, the 1977 day beach seine 

efficiency value for juvenile white perch can be used in the formula to 

estimate a gear efficiency adjustment factor for. yearling and older (,5,150 

mm) white perch catches. An estimate of the true abundance of yearling and 

older (,5,150 mm) white perch in the shore zone at night (TNA) could then be 

obtained by multiplying the observed abundance in the shore zone during the 

day (ODA) by a factor of 3.4. This adjustment was calculated from the 
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following equation: 

TNA == ODA 
/S.333 • 

\~.028 ±\ 
0.07 -; 

or TNA = ODA 3.4 

• 
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APPENDIX A 

ENVIRO~mNTAL DATA FOR NIGHT BEACH SEINE EFFICIENCY 
TESTS AND SUPPLEMENTARY NIGHT BEACH SEINE TOWS 
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S GROUP 

SAt1PLE 

WEEK 

DATE 

TIHE 

RV MILE 

SITE 

TIDE 

>, 
~ GEAR 

TEl1P 

DO 

PH 

COND 

TURB 

, ...... 
" 

1978 NIGHT BEACH SEINE EFFICIENCY REPORT 

WATER QUALITY DATA LEGEND 

SPECIFIES A GROUP OF SAMPLES ( THREE TEST AND THREE SUPPLEMENTARY ) 
TAKEN ON THE SAME NIGHT 

NIGHT BEACH SEINE EFFICIENCY TEST SAMPLES <= 240036 
SUPPLEMENTARY NIGHT BEACH SEINE SAMPLES >= 240225 

1 = 09/03-09/09 2 = 09/17-09/23 3 = 10/01-10107 

MONTH, DAY, AND YEAR THE SAMPLE WAS COLLECTED 

TIME OF DAY GEAR WAS DEPLOYED ( USING 24 HOUR CLOCK ) 

RIVER MILE tVHERE SMlPLE WAS TAKEN 

SIDE OF RIVER WHERE SAMPLE WAS TAKEN ( 1 "" WEST~ 3 = EAST ) 

TIDAL STAGE WilEN SAMPLE WAS TAKEN ( 1 III LOW SLACK, 2 m FLOOD, 
3 = HIGH SLACK, 4 = EBB ) 

S~~LING DEVICE ( BEACH SEINES: 12 = 100FT 53 = 500FT) 

TEMPERATURE ( DEGREES CENTIGRADE ) 

DISSOLVED OXYGEN ( PPM ) 

PH 

CONDUCTIVITY ( UMBos/CM @ 25C ) 

TURBIDITY ( FTU ) 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 

WATER QUALITY DATA FOR ALL SAMPLES 

S_GROUP SAMPLE WEEK DATE· TIME RV_MIlE SITE TIDE GEAR TEMP DO PH COND TURB 

1 240001 1 09/05178 2225 34 3 2 53 23.3 10.4 8.6 10500 4.0 
1 240002 1 09/05178 2340 34 3 2 12 23.4 11.4 8.7 11000 3.0 
1 240003 1 09/06/78 100 34 3 2 12 23.3 11.0 8.7 10500 3.0 
2 240004 1 09/06/78 2130 35 3 2 53 25.2 9.4 8.4 10500 7.0 
2 240005 1 09/06178 2235 35 3 2 12 25.0 8.8 8.2 10500 9.0 
2 240006 1 09/06178 2355 35 3 2 12 25.8 9.1 8.1 10500 7.0 
3 240007 1 09/07178 2200 36 1 2 53 25.0 7.2 7.8 9650 78.0 
3 240008 1 09107178 2300 36 1 2 12 24.2 7.3 7.8 9500 85.0 
3 240009 1 09/08/78 20 36 1 2 12 24.0 7.6 7.8 9500 39.0 
4 240010 1 09/03178 2150 39 3 2 53 23.1 7.7 9450 10.0 
4 240011 1 09/08/78 2255 39 3 2 12 26.2 7.6 9400 7.0 
4 240012 1 09/09178 15 39 3 2 12 22.9 7.2 . 9400 5.0 
5 240013 2 09/18178 2145 34 3 2 ·53 20.1 6.9 7.6 11000 3.0 
5 240014 2 09/18178 2250 34 3 2 12 20.1 7.1 7.5 11000 3.0 
5 240015 2 09/19178 7 34 3 2 12 20.1 7.5 7.6 10500 2.0 
6 240016 2 09/19178 2230 35 3 2 53 19.7 '8.0 7.6 9250 4.0 
6 240017 2 09119178 2340 35 3 2 12 20.5 7.7 7.6 9350 4.0 
6 240018 2 09/20178 108 35 3 2 12 20.0 ·7.4 7.7 9250 4.0 
7 240019 2 09/20178 2110 36 1 2 53 22.0 6.9 7.7 8850 42.0 
7 240020 2 09/20178 2215 36 1 2 12 21.2 6.8 7.6 8750 14.0 
7 240021 2 09/20178 2338 36 1 2 12 21.5 7.0 7.6 8350 5.0 :r 8 240022 2 09/21178 2220 39 3 2 53 23.1 7.8 7.7 7100 26.0 

N 8 240023 2 09/21178 2332 39 3 2 12 23.5 7.8 7.6 6950 10.0 
8 240024 2 09/22178 53 39 3 2 12 23.0 7.7 7.8 7000 9.0 
9 240025 3 10/02178 2015 34 3 2 53 ·18.1 10.0 8.2 11000 5.0 
.9 240026 3 10/02178 2122 34 3 2 12 . 18.2 10.8 8.6 11500 4.0 
9 240027 3 10/02178 2246 34 3 2 12 17.2 10.8 8.6 11500 3.0 

10 240028 3 10/03178 2025 35 3 2 53 17.7 9.8 8.0 11000 2.0 
10 240029 3 10/03178 2137 35 3 2 12 17.5 9.4 7.6 11000 2.0 
10 240030 3 10/03178 2307 35 3 2 12 17.5 8.2 7.7 11500 3.0 
11 240031 3 10/04178 2145 36 1 2 53 18.0 7.9 7.3 11000 8.0 
11 240032 3 10/04178 2250 36 1 2 12 18.0 7.8 7.6 11000 7.0 
11 240033 3 10/05178 5 36 1 2 12 18.1 7.6 7.6 11000 4.0 
12 240034 3 10/05178 2135 39 3 2 53 18.1 8.3 7.5 10000 7.0 
12 240035 3 10/05178 2243 39 3 2 12 18.8 7.9 7.8 10000 5.0 
12 240036 3 10/06178 6 39 3 2 12 18.5 7.7 7.7 10000 5.0 

1 240225 1 09/05178 2015 39 3 2 12 25.2 8.7 7.9 9550 4.0 
1 240226 1 09/05178 2120 36 1 2 12 24.8 6.6 7.6 10500 9.0 
1 240227 1 09/05178 2250 35 3 2 12 25.2 8.5 8.0 10500 7.0 
2 240228 1 09/06178 2010 39 3 4 12 25.6 8.3 8.0 9700 51.0 
2 240229 1 09/06178 2045 36 1 1 12 24.9 5.8 7.4 11000 98.0 
2 240230 1 09/06178 2150 34 3 2 12 24.2 9.3 8.8 11000 11.0 
3 240231 1 09/07178 2030 39 3 1 12 24.8 8.6 8.1 9600 10.0 
3 240232 1 09/07178 2105 35 3 2 12 23.8 8.5 8.2 10500 49.0 
3 240233 1 09/07178 2220 34 3 2 12 21.9 7.9 8.S 11000 14.0 
it 240234 1 09/08178 1940 36 1 4 12 24.2 7.0 11000 13.0 
4 240235 1 09/08178 2010 34 3 4 12 21.5 9.2 11500 6.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
WATER QUALITY DATA FOR ALL SAMPLES 

S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR TEMP DO PH COND TURB 

4 240236 1 09/08/78 2045 35 3 1 12 24.1 8.9 . 11000 2.0 
5 240237 2 09/18/78 1949 39 3 1 12 21.8 7.5 7.4 8750 11.0 
5 240238 2 09/18/78 2031 36 1 2 12 21.6 7.4 7.6 8550 33.0 
5 240239 2 09/18/78 2057 35 3 2 12 20.9 7.7 7.4 9350 7.0 
6 240240 2 09/19/18 1958 39 3 1 12 21.1 8.0 7.6 8650 4.0 
6 240241 2 09/19/78 2036 36 1 2 12 21.0 7.4 7.7 8350 17.0 
6 240242 2 09/19/78 2134 34 3 2 12 18.6 8.3 7.6 10500 3.0 
7 240244 2 09/20/78 1951 39 3 4 12 21.7 7.9 7.8 8250 20.0 
7 240245 2 09/20/78 2024 35 3 1 12 22.0 8.1 7.8 9100 5.0 
7 240246 2 09/20/78 2138 34 3 2 12 20.4 8.3 7.8 10050 7.0 
8 240247 2 09/21/78 1945 36 1 4 12 23.0 7.6 . . 0.0 
8 240248 2 09/21/78 2017 34 3 4 12 23.5 9.5 8.1 9550 9.0 
8 240249 2 09/21/78 2056 35 3 1 12 21.9 7.6 7.3 8350 5.0 
9 240250 3 10/02/78 1925 39 3 2 12 19.2 9.2 8.0 11000 8.0 
9 240251 3 10/02/78 2033 35 3 2 12 18.0 9.4 8.1 11000 5.0 
9 240252 3 10/03/78 134 36 1 4 12 18.2 7.9 7.8 10500 4.0 

10 240253 3 10/03/18 1916 39 3 2 12 17.9 8.9 7.7 10500 14.0 
10 240254 3 10/03/78 1943 36 1 2 12 18.2 8.2 7.7 11500 60.0 
10 240255 3 10/03/78 2044 34 3 2 12 16.1 10.1 7.9 11500 2.0 
11 240257 3 10/04/78 1916 39 3 1 12 17.7 9.0 7.5 10500 10.0 
11 240258 3 10/04/78 1944 35 3 2 12 17.4 8.4 7.7 11000 2.0 

=r 11 240259 3 10/04/18 2020 34 3 2 12 16.5 9.0 7.6 11500 3.0 
12 240261 -3 10/05/18 1934 36 1 4 12 18.9 7.9 1.8 10500 55.0 w 12 240262 3 10/05/78 2010 34 3 1 12 16.5 9.3 1.8 11500 26.0 
12 240263 3 10/05/78 2045 3S 3 2 12 17.5 9.2 1.8 10500 5.0 
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APPENDIX B 

FISH CATCH AND ENVIRONMENTAL DATA FOR NIGHT BEACH 
SEINE EFFICIENCY TESTS 
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S_GROUP 

SAMPLE 

WEEK 

DATE 

TIME 

RV_MILE 

SITE 

TIDE 

C:1 . GEAR 
I ..... 

lC_l 

LC_2 

LC_3 

LC_4 

TEMP 

DO 

PH 

COND 

TURB 

NOTE 

. 1978 NIGHT BEACH SEINE EFFICIENCY REPORT 

LEG END 

SPECIFIES A GROUP OF SAMPLES ( THREE TEST AND THREE SUPPLEMENTARY ) 
TAKEN ON THE SAME NIGHT 

NIGHT BEACH SEINE EFFICIENCY TEST SAMPLES <= 240036 
SUPPLEMENTARY NIGHT BEACH SEINE SAMPLES >= 240225 

1 = 09/03-09/09 2 = 09/17-09/23 3 = 10/01-10/07 

MONTH, DAY, AND YEAR THE SAMPLE WAS COLLECTED . 
TIME OF DAY GEAR WAS DEPLOYED ( USING 24 HOUR CLOCK ) 

RIVER MILE WHERE SAMPLE WAS TAKEN 

SIDE OF RIVER WHERE SAMPLE WAS TAKEN ( 1 = WEST, 3 = EAST) 

TIDAL STAGE WHEN SAMPLE WAS TAKEN ( 1 = LOW SLACK, 2 = FLOOD, 
3 = HIGH SLACK, 4 = EBB ) . 

SAMPLING DEVICE ( BEACH SEINES: 12 = 100FT 53 = 500FT ) 

TOTAL I CAUGHT IN LENGTH CLASS 1 ( 0 TO DIV. ) 

TOTAL I CAUGHT IN LENGTH CLASS 2 ( DIV. + IMM - 150MM ) 

TOTAL • CAUGHT IN LENGTH CLASS 3 ( 151MM - 250MM ) 

TOTAL # CAUGHT IN LENGTH CLASS 4 ( 251MM + ) 

TEMPERATURE ( DEGREES CENTIGRADE ) 

DISSOLVED OXYGEN ( PPM ) 

PH 

CONDUCTIVITY ( UMHOS/CM a 25C ) 

TURBIDITY ( FTU ) 

ZERO CATCH SAMPLES ARE EXCLUDED. 

ACTUAL EFFORT: 

TEST = 36 TOTAL SAMPLES 
( 24 GEAR 12, 12 GEAR 53 ) 

SUPPLEMENTARY = 36 TOTAL SAMPLES 

, .-~A -..; .. W 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

------~-------------------------------------------------- SPECIES=~LEWIFE ------------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_1 LC_2' LC_3 LC_4 TEMP DO PH COND TURB 

1 240002 1 09/05/78 2340 34 3 2 12 7 '0 0 0 23.4 ll.4 8.7 11000 3.0 
1 240003 1 09/06/78 100 34 3 2 12 16 0 0 0 23.3 ll.O 8.7 10500 3.0 
1 240001 1 09/05/78 2225 34 3 2 53 145 0 0 0 23.3 10.4 8.6 10500 4.0 
2 240006 1 09/06/78 2355 35 3 2 12 1 0 0 0 25.8 9.1 8.1 10500 7.0 
2 240004 1 09/06/78 2130 35 3 2 53 18 0 0 0 25.2 9.4 8.4 10500 7.0 
3 240008 1 09/07/78 2300 36 1 2 12 3 0 0 0 24.2 7.3 7.8 9500 85.0 
3 240007 1 09/07178 2200 36 1 2 53 38 0 0 0 25.0 7.2 7.8 9650 78.0 
4 240011 1 09/08178 2255 39 3 2 12 5 0 0 0 26.2 7.6 9400 7.0 
4 240012 1 09/09178 15 39 3 2 12 4 0 0 0 22.9 7.2 9400 5.0 
4 240010 1 09/08178 2150 39 3 2 53 60 0 0 0 23.1 7.7 . 9450 10.0 
5 240014 2 09/18178 2250 34 3 2 12 14 '0 0 0 20.1 7.1 7.5 11000 3.0 
5 240015 2 09/19178 7 34 3 2 12 7 0 0 0 20.1 7.5 7.6 10500 2.0 
5 240013 2 09/18/78 2145 34 3 2 53 128 0 0 0 20.1 6.9 7.6 11000 3.0 
6 240018 2 09/20/78 108 35 3 2 12 6 0 0 0 20.0 7.4 7.7 9250 4.0 
6 240016 2 09/19178 2230 35 3 2 53 30 0 0 0 19.7 8.0 7.6 9250 4.0 
7 240020 2 09/20178 2215 36 1 2 12 1 .D 0 0 21. 2 6.8 7.6 8750 14.0 
7 240019 2 09/20178 2110 36 1 2 S3 9 0 0 0 22.0 6.9 7.7 8850 42.0 

t;::t 8 240023 2 09/21178 2332 39 3 2 12 9 0 0 0 23.5 7.8 7.6 6950 10.0 r 8 240024 2 09/22178 53 39 3 2 12 5 0 0 0 23.0 7.7 7.8 7000 9.0 
N 8 240022 2 09/21178 2220 39 3 2 53 43 0 0 0 23.1 7.8 7.7 1100 26.0 

9 240026 3 10/02178 2122 34 3 2 12 15 0 0 0 18.2 10.8 8.6 11500 4.0 
9 240027 3 10/02178 2246 34 3 2 12 5 0 0 0 17.2 10.8 8.6 11500 3.0 
9 240025 3 10/02178 2015 34 3 2 53 204 0 0 0 18.1 10.0 8.2 11000 S.O 

10 240029 3 10/03178 2137 35 3 2 12 4 0 0 0 17.5 9.4 7.6 11000 2.0 
10 240028 3 10/03178 2025 35 3 2 53 7 0 0 0 17.7 9.8 8.0 11000 2.0 
11 240032 3 10/04178 2250 36 1 2 12 1 0 0 0 18.0 7.8 7.6 11000 7.0 
11 240033 3 10/05178 5 36 1 2 12 1 0 0 0 18.1 7.6 7.6 11000 4.0 
11 240031 3 10/04178 2145 36 1 2 53 12 0 0 0 18.0 7.9 7.3 11000 8.0 
12 240035 3 10/05178 2243 39 3 2 12 2 '0 0 0 18.8 7.9 7.8 10000 S.O 
12 240036 3 10/06178 6 39 3 2 12 1 0 0 0 18.5 7.7 1.7 10000 5.0 
12 240034 3 10/05178 2135 39 3 2 53 30 0 0 0 18.1 8.3 7.5 10000 7.0 

------------------------------------------------------- SPECIES=BAY ANCHOVY ----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l lC_2 lC_3 lC_4 TEMP DO PH COND IURB '. 1 240002 1 09/05178 2340 34 3 2 12 0 1 0 0 23.4 11.4 8.7 11000 3.0 

1 240003 1 09/06178 100 34 3 2 12 1 0 0 0 23.3 11.0 8.7 10500 3.0 
1 240001 1 09/05178 2225 34 3 2 53 9 0 0 0 23.3 10.4 8.6 10500 4.0 
2 240005 1 09/06178 2235 35 3 2 12 18 0 0 0 25.0 8.8 8.2 10500 9.0 
2 240006 1 09/06178 2355 35 3 2 12 11 1 0 0 25.8 9.1 8.1 10500 7.0 
2 240004 1 09/06/78 2130 35 3 2 53 91 0 0 0 25.2 9.4 8.4 10500 7.0 
3 240008 1 09/07178 2300 36 1 2 12 4 0 0 0 24.2 7.3 1.8 9500 85.0 

~ 
~ 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

------------------------------------------------------ SPECIES=BAY ANCHOVY ------------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_3 LC_4 . TEMP DO PH COND TURB 

3 240007 1 09/01/78 2200 36 1 2 53 42 1 0 0 25.0 7.2 7.8 9650 78.0 
4 240011 1 09/08/78 2255 39 3 2 12 1 0 0 0 26.2 7.6 9400 7.0 
4 240012 1 09/09/78 15 39 3 2 12 1 0 0 0 22.9 7.2 9400 5.0 
4 240010 1 09/08/78 2150 39 3 2 53 8 0 0 0 23.1 7.7 . 9450 10.0 
5 240014 2 09/18178 2250 34 3 2 12 14 0 0 0 20.1 7.1 7.5 11000 3.0 
5 240015 2 09/19178 7 34 3 2 12 22 0 0 0 20.1 7.S 7.6 10500 2.0 
5 240013 2 09/18178 2145 34 3 2 53 11 0 0 0 20.1 6.9 7.6 11000 3.0 
6 240017 2 09/19178 2340 35 3 2 12 52 0 0 0 20.S 7.7 7.6 9350 4.0 
6 240018 2 09/20178 108 35 3 2 12 90 0 0 0 20.0 7.4 7.7 9250 4.0 
6 240016 2 09/19/78 2230 35 3 2 53 249 0 0 0 19.7 8.0 7.6 9250 4.0 
7 240020 2 09/20/78 2215 36 1 2 12 23 0 0 0 21.2 6.8 7.6 8750 14.0 
7 240021 2 09/20/78 2338 36 1 2 12 4 0 0 0 21.5 7.0 7.6 8350 5.0 
7 240019 2 09/20/78 2110 36 1 2 53 74 0 0 0 22.0 6.9 7.7 8850 42.0 
8 240023 2 09/21178 2332 39 3 2 12 67 0 0 0 23.5 7.8 7.6 6950 10.0 
8 240024 2 09/22178 53 39 3 2 12 57 0 0 0 23.0 7.7 7.8 1000 9.0 
8 240022 2 09/21/78 2220 39 3 2 53 79 '0 0 0 23.1 1.8 7.7 7100 26.0 
9 240026 3 10/02178 2122 34 3 2 12 40 0 0 0 18.2 10.8 8.6 11500 4.0 
9 240027 3 10/02178 2246 34 3 2 12 30 0 0 0 17.2 10.8 8.6 11500 3.0 

c:= 9 240025 3 10/02178 2015 34 3 2 53 62 1 0 0 18.1 10.0 8.2 11000 5.0 I 
W 10 240029 3 10/03/78 2137 35 3 2 12 3 0 0 0 17.5 9.4 7.6 11000 2.0 

10 240030 3 10/03/78 2307 35 3 2 12 1 0 0 0 17.5 8.2 7.7 11500 3.0 
10 240028 3 10/03/78 2025 35 3 2 53 85 1 0 0 17.7 9.8 8.0 11000 2.0 
11 240032 3 10/04/78 2250 36 1 2 12 5 0 0 0 18.0 7.8 7.6 11000 7.0 
11 240033 3 10/05/78 5 36 1 2 12 2 0 0 0 18.1 7.6 1.6 11000 4.0 
11 240031 3 10/04/78 2145 36 1 2 53 30 1 0 0 18.0 7.9 1.3 11000 8.0 
12 240035 3 10/05/18 2243 39 3 2 12 1 0 0 0 18.8 7.9 7.8 10000 5.0 
12 240034 3 10/05/18 2135 39 3 2 53 8 1 0 0 18.1 8.3 7.5 10000 7.0 

----------------------------------------------------- SPECIES=AMERICAH SHAD ----------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC..;2 LC_3 LC_4 TEMP DO PH COHD TURB 

1 240001 1 09/05/18 2225 34 3 2 53 4 0 0 0 23.3 10.4 8.6 10500 4.0 
2 240006 1 09/06/18 2355 35 3 2 12 1 0 0 0 25.8 9.1 8rl 10500 7.0 
2 240004 1 09/06/18 2130 35 3 2 53 26 0 0 0 25.2 9.4 8.4 10500 7.0 

'3 240008 1 09/01/78 2300 36 1 2 12 3 0 0 0 24.2 7.3 7.8 9500 85.0 
3 240007 1 09/01/78 2200 36 1 2 53 2 0 0 0 25.0 7.2 7.8 9650 78.0 
4 240011 1 09/08/18 2255 39 3 2 12 1 0 0 0 26.2 7.6 9400 1.0 
4 240012 1 09/09/18 15 39 3 2 12 2 0 0 0 22.9 7.2 9400 5.0 
4 240010 1 09/0eV78 2150 39 3 2 53 26 '0 0 0 23.1 7.7 . 9450 10.0 
5 240013 2 09/18/78 2145 34 3 2 53 1 0 0 0 20.1 6.9 7.6 11000 3.0 
6 240017 2 09/19/78 2340 35 3 2 12 2 0 0 0 20.5 1.7 7.6 9350 4.0 
6 240018 2 09/20/18 108 35 3 2 12 4 0 0 0 20.0 7.4 7.7 9250 4.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

------------------------------------------------------ SPECIES=AMERICAN SHAD ----------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_1 LC_2 lC_3 lC_4 TEMP DO PH COND TURB 

6 240016 2 09/19/78 2230 35 3 2 53 8 0 0 0 19.7 8.0 7.6 9250 4.0 
7- 240019 2 09/20/78 2110 36 1 2 53 1 0 0 0 22.0 6.9 7.7 8850 42.0 
8 240022 2 09/21/78 2220 39 3 2 53 5 0 0 0 23.1 7.8 7.7 7100 26.0 
9 240026 3 10/0z/78 2122 34 3 2 12 1 0 0 0 18.2 10.8 8.6 11500 4.0 
I) 240025 3 10/0z/78 2015 34 3 2 53 5 ,0 0 0 18.1 10.0 8.2 11000 5.0 

10 240029 3 10/03/78 2137 35 3 2 12 it 0 0 0 17.5 9.4 7.6 11000 2.0 
10 240028 3 10/03/78 2025 35 3 2 53 40 0 0 0 17.7 9.8 8.0 11000 2.0 
11 240031 3 10/04/78 2145 36 1 2 53 3 0 0 0 18.0 7.9 7.3 11000 8.0 
12 240034 3 10/05/78 2135 39 3 2 53 11 0 0 0 18.1 8.3 7.5 10000 7.0 

--------------------------------------------------------- SPECIES=BlUEFISH -------------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l LC_2 lC_3 LC_4 TEMP DO PH COND TURB 

1 240001 1 09/05/78 2225 34 3 2 53 1 0 0 0 23.3 10.4 8.6 10500 4.0 
2 240004' 1 09/06/78 2130 35 3 2 53 3 0 0 0 25.2 9.4 8.4 10500 7.0 
4 240010 1 09/08/78 2150 39 3 2 53 0 1 11 0 23.1 7.7 9450 10.0 
5 240014 2 09/18/78 2250 34 3 2 12 2 0 0 0 20.1 7.1 7.5 11000 3.0 

t:d 
5 240013 2 09/18/78 2145 34 3 2 53 5 0 0 0 20.1 6.9 7.6 11000 3 •. 0 

I 6 240018 2 09/20/78 108 35 3 2 12 1 0 0 0 20.0 7.4 7.7 9250 4.0 
.e:- 6 240016 2 09/19/78 2230 35 3 2 53 5 0 0 0 19.7 8.0 7.6 9250 4.0 

7 240019 2 09/20/78 2110 36 1 2 53 1 0 0 0 22.0 6.9 7.7 8850 42.0 
8 240022 2 09/21/78 2220 39 3 2 53 3 0 0 0 23.1 7.8 7.7 7100 26.0 
9 240027 3 10/0z/78 2246 34 3 2 12 1 0 0 0 17.2 10.8 8.6 11500 3.0 
9 240025 3 10/0z/78 2015 34 3 2 53 5 0 0 0 18.1 10.0 8.2 11000 5.0 

10 240028 3 10/03/78 2025 35 3 2 53 1 0 0 0 17.7 9.8 8.0 11000 2.0 
11 240031 3 10/04/78 2145 36 1 2 53 4 0 0 0 18.0 7.9 7.3 11000 8.0 

-------------------------------------------------------- SPECIES=BlUEGILl ------------------------------------------------------. 
• S_GROUP SAMPLE WEEK DATE TIME RV_MIl.E SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH COHO TURS 

7 240019 2 09/20/78 2110 36 1 2 53 0 1 0 0 22.0 6.9 7 .. 7 8850 42.0 
8 240022 2 09/21/78 2220 39 3 2 53 0 1 0 0 23.1 7.8 7.7 7100 26.0 

----------------------------------------------------- SPECIES=BROWN BULLHEAD ------------------------~--------------------------. 
S_GROUP SAMPLE WeEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH COND TURB 

3 240007 1 09/07/78 2200 36 1 2 53 1 2 9 0 25.0 7.2 7.8 9650 78.0 
7 240019 2 09/20/78 2110 36 1 2 53 0 0 2 0 22.0 6.9 7.7 8850 42.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

------------------------------------------------------- SPECIES=PUMPKIHSEED -----------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_1 LC_2 LC_3 LC_4 TEMP DO PH COHD lURB 

1 240001 1 09.105/18 2225 34 3 2 53 2 0 0 0 23.3 10.4 8.6 10500 4.0 
3 240009 1 09/08/78 20 36 1 2 12 0 0 1 0 24.0 7.6 7.8 9500 39.0 
3 240007 1 09/07/78 2200 36 1 2 53 0 1 1 0 ~5.0 7.2 7.8 9650 78.0 
4 240010 1 09/08/18 2150 39 3 2 53 0 1 17 0 23.1 7.7 . 9450 10.0 
5 240013 2 09/18/18 2145 34 3 2 53 0 3 0 0 20.1 6.9 7.6 11000 3.0 
6 240016 2 09/19/18 2230 35 3 2 53 0 1 1 0 19.7 8.0 7.6 9250 4.0 
7 240019 2 09.120/78 2110 36 1 2 53 0 7 13 0 22.0 6.9 7.7 8850 42.0 
8 240022 2 09/21/78 2220 39 3 2 53 0 5 2 0 23.1 7.8 7.7 7100 26.0 
9 240025 3 10/02/78 2015 34 3 2 53 1 1 1 0 18.1 10.0 8.2 11000 5.0 

11 240031 3 10/04/78 2145 36 1 2 53 l 7 5 0 18.0 7.9 7.3 11000 8.0 
12 240034 3 10/05/78 2135 39 3 2 53 0 0 7 0 18.1 8.3 7.5 10000 7.0 

~---------------------------------------------------------- SPECIES=CARP --------------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_l LC_2 LC_3 LC_4 TEMP DO PH COND lURB 

1 240003 1 09/06/78 100 34 l 2 12 0 0 0 1 23.3 11.0 8.7 10500 3.0 
i 

1 240001 1 09/05/18 2225 34 3 2 53 0 0 0 6 23.3 10.4 8.6 10500 4.0 
0;1 9 240025 3 10/02/78 2015 34 3 2 53 0 0 0 1 18.1 10.0 8.2 11000 5.0 
I 

U1 

~------------------------------------------------------ SPECIES=AMERICAN EEL ----------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_l LC_4 TEMP DO PH COHO lURB 

1 240003 1 09/06/78 100 34 3 2 12 0 0 0 1 23.3 11.0 8.7 10500 3.0 
1 240001 1 09/05/78 2225 34 3 2 53 0 0 1 3 23.3 10.4 8.6 10500 4.0 
2 240005 1 09/06/18 2235 35 3 2 i2 0 0 1 0 25.0 8.8 8.2 10500 9.0 
3 240007 1 09/01/78 2200 36 1 2 53 0 0 4 4 25.0 7.2 7.8 9650 78.0 
4 240011 1 09/08/78 2255 39 3 2 12 0 0 0 1 26.2 7.6 9400 7.0 
4 240010 1 09/08/78 2150 39 3 2 53 0 0 0 5 23.1 7.7 9450 10.0 
5 240014 2 09/18/78 2250 34 3 2 12 0 0 0 2 20.1 7.1 7.5 11000 3.0 
5 240013 2 09/18/78 2145 34 3 2 53 0 0 1 9 20.1 6.9 7.6 11000 3.0 
6 240018 2 09/20/78 108 35 3 2 12 0 0 0 1 20.0 7.4 7.7 9250 4.0 
7 240019 2 09/20/78 2110 36 1 2 53 0 0 5 3 22.0 6.9 7.7 8850 42.0 
8 240022 2 09/21.178 2220 39 3 2 53 0 0 1 1 23.1 7.8 7.7 7100 26.0 
9 240025 3 10/02178 2015 34 3 2 53 0 0 0 2 18.1 10.0 8.2 11000 5.0 

10 240029 3 10/03/78 2137 35 3 2 12 0 1 0 0 17 .5 9.4 7.6 11000 2.0 
11 240032 3 10/04/78 2250 36 1 2 12 0 0 1 1 18.0 7.8 7.6 11000 7.0 
11 240031 3 10/04/78 2145 36 l' 2 53 0 0 2 4 18.0 7.9 7.3 11000 8.0 
12 240035 3 10/05/78 2243 39 3 2 12 0 0 0 1 1S.8 7.9 7.8 10000 5.0 
12 240036 3 10/06/78 6 39 3 2 12 0 0 1 0 18.5 7.7 7.7 10000 5.0 
12 240034 3 10/05/78 2135 39 3 2 53 0 0 1 5 18.1 8.3 7.5 10000 7.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

-------------------------------------------------------- SPECIES=GOlDFISH -------------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH COND TURD 

4 240010 1 09/08/18 2150 39 3 2 53 0 0 0 1 23.1 7.7 . 9450 10.0 
7 240019 2 09/20/18 2110 36 1 2 53 0 0 1 1 22.0 6.9 7.7 8850 42.0 

11 240031 3 10/04/78 2145 36 1 2 53 1 0 0 0 18.0 7.9 7.3 11000 8.0 

.----------------------------------------------------- SPECIES=GOlDEN SHINER -----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH CO·HD TURD 

6 240016 2 09/19/18 2230 35 3 2 53 0 .0 2 0 19.7 8.0 7.6 9250 4.0 
10 240028 3 10/03/18 2025 35 3 2 53 Q 0 1 0 17.7 9.8 8.0 11000 2.0 
11 240031 3 10/04/78 2145 36 1 2 53 0 1 0 0 18.0 7.9 7.3 11000 8.0 

------------------------------------------------------- SPECIES=HOGCHOKER -------------------------------------------------------

S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH CO NO TURB 

1 240001 1 09/05/18 2225 34 3 2 53 0 3 0 0 23.3 10.4 8.6 10500 4.0 
b:I 2 240005 1 09/06/18 2235 35 3 2 12 1 0 0 0 25.0 8.8 8.2 10500 9.0 I 
Q\ 2 240004 1 09/06/78 2130 35 3 2 53 1 1 0 0 25.2 9.4 8.4 10500 7.0 

3 240008 1 09/01/78 2300 36 1 2 12 0 1 0 0 24.2 7.3 7.8 9500 85.0 
3 240007 1 09/01/18 2200 36 1 2 53 0 23 0 0 25.0 7.2 7.8 9650 78.0 
4 240012 1 09/09/18 15 39 3 2 12 0 1 0 0 22.9 7.2 9400 5.0 
4 240010 1 09/08/78 2150 39 3 2 53 0 7 1 0 23.1 7.7 . 9450 10.0 
5 240015 2 09/19/78 7 34 3 2 12 1 0 0 0 20.1 7.5 7.6 10500 2.0 
5 240013 2 09/18/18 2145 34 3 2 53 0 1 0 0 20.1 6.9 7.6 11000 3.0 
6 240018 2 09/20/18 108 35 3 2 12 0 1 0 0 20.0 7.4 7.7 9250 4.0 
7 240020 2 09/20/18 2215 36 1 2 12 0 3 0 0 21.2 6.8 7.6 8750 14.0 
7 240019 2 09/20/18 2110 36 1 2 53 0 21 0 0 22.0 6.9 7.7 8850 42.0 
8 240023 2 09/21/78 2332 39 3 2 12 0 1 1 0 23.5 7.8 7.6 6950 10.0 
8 240022 2 09/21/78 2220 39 3 2 53 1 1 1 0 23.1 7.8 7.7 7100 26.0 
9 240025 3 10/02/78 2015 34 3 2 53 0 1 0 0 18.1 10.0 8.2 11000 5.0 

11 240031 3 10/04/78 2145 36 1 2 53 0 35 0 0 18.0 7.9 7.3 11000 8.0 
12 240034 3 10/05/78 2135 39 3 2 53 0 13 0 0 18.1 8.3 7.S 10000 7.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

----------------------------------------------------- SPECIES=TESSEL. DARTER ---------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_1 LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

1 240001 1 09/05/78 2225 34 3 2 53 0 10 0 0 23.3 10.4 8.6 10500 4.0 
2 240005 1 09/06/78 2235 35 3 2 12 0 2 0 0 25.0 8.8 8.2 10500 9.0 
2 240006 1 09/06/78 2355 35 3 2 12 0 2 0 0 25.8 9.1 8.1 10500 7.0 
2 240004 1 09/06/78 2130 35 3 2 53 3 1 0 0 25.2 9.4 8.4 10500 7.0 
3 240007 1 09/07/78 2200 36 1 2 53 3 5 0 0 25.0 7.2 1.8 9650 78.0 
4 240011 1 09/08/78 2255 39 3 2 12 5 2 0 0 26.2 7.6 9400 7.0 
4 240012 1 09/09/78 15 39 3 2 12 1 3 0 0 22.9 7.2 9400 5.0 
4 240010 1 09/08/78 2150 39 3 2 53 7 6 0 0 23.1 7.7 9450 10.0 
5 240013 2 09/18/78 2145 34 3 2 53 4 9 0 0 20.1 6.9 7.6 11000 3.0 
6 240017 2 09/19/78 2340 35 3 2 12 1 0 0 0 20.5 7.7 7.6 9350 4.0 
6 240018 2 09/20/78 108 35 3 2 12 0 1 0 0 20.0 7.4 7.7 9250 4.0 
6 240016 2 09/19/78 2230 35 3 2 53 0 1 0 0 19.7 8.0 7.6 9250 4.0 
7 240020 2 09/20/78 2215 36 1 2 12 1 1 0 0 21.2 6.8 7.6 8750 14.0 
7 240021 2 09/20/78 2338 36 1 2 12 1 0 0 0 21.5 7.0 7.6 8350 5.0 
7 240019 2 09/20/78 2110 36 1 2 53 5 6 0 0 22.0 6.9 7.7 8850 42.0 
8 240022 2 09/21/78 2220 39 3 2 53 3 6 0 0 23.1 7.8 7.7 7100 26.0 
9 240025 3 10/0z/78 2015 34 3 2 53 1 15 0 0 18.1 10.0 8.2 11000 5.0 

10 240029 3 10/03/78 2137 35 3 2 12 0 3 0 0 17.5 9.4 7.6 11000 2.0 
10 240030 3 10/03/78 2307 35 3 2 12 0 2 0 0 17.5 8.2 7.7 11500 3.0 
11 240031 3 10/04/78 2145 36 1 2 53 5 1 0 0 18.0 7.9 7.3 11000 8.0 
12 240036 3 10/06/78 6 39 3 2 12 1 0 0 0 18.5 7.7 7.7 10000 5.0 = 12 240034 3 10/05/78 2135 39 3 2 53 1 3 0 0 18.1 8.3 7.S 10000 7.0 I ...., 

---------------------------------------------------- SPECIES=SANDED KILLIFISH --------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME' RV_MIlE SITE TIDE GEAR LC_l lC_2 LC_3 LC_4 TEMP DO PH COND TURB 

1 240001 1 09/05/78 2225 34 3 2 53 35 37 0 0 23.3 10.4 8.6 10500 4.0 
2 240005 1 09/06/78 2235 35 3 2 12 1 0 0 0 25.0 8.8 8.2 10500 9.0 
3 240008 1 09/07/78 2300 36 1 2 12 1 0 0 0 24.2 7.3 7.8 9500 85.0 
3 240007 1 09/07/78 2200 36 1 2 53 11 3 0 0 25.0 7.2 7.8 9650 18.0 
4 240011 1 09/08/78 2255 39 3 2 12 1 0 0 0 26.2 7.6 9400 7.0 
4 240012 1 09/09/78 15 39 3 2 12 1 0 0 0 22.9 7.2 9400 5.0 
4 240010 1 09/08/78 2150 39 3 2 53 1 0 0 0 23.1 7.7 . 9450 10.0 
5 240013 2 09/1S/i8 2145 34 3 2 53 19 29 0 0 20.1 6.9 7.6 11000 3.0 
6 240018 2 09/20/78 108 35 3 2 12 1 0 0 0 20.0 7.4 7.7 9250 4.0 
6 240016 2 09/19/78 2230 35 3 2 53 1 0 0 0 19.7 8.0 7.6 9250 4.0 
7 240020 2 09/20/78 2215 36 1 2. 12 1 0 0 0 21. 2 6.8 7.6 8750 14.0 
7 240019 2 09/20/78 2110 36 1 2 53 9 0 0 0 22.0 6.9 7.7 8850 42.0 
9 240025 3 10/0z/78 2015 34 3 2 53 7' 5 0 0 18.1 10.0 8.2 11000 5.0 

11 240033 3 10/05/78 5 36 1 2 12 1 0 0 0 18.1 7.6 7.6 11000 4.0 
11 240031 3 10/04/78 2145 36 1 2 53 13 6 0 0 18.0 7.9 7.3 11000 8.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

-------------------------------------------------------- SPECIES=MUMMICHOG -------------------------------------------------------
S_GROUP SA~1PLE WEEK DA.TE TIME RV_MIlE SITE TIDE GEAR LC_1 LC_2 lC_3 LC_4 TEMP DO PH COND lURB 

1 240001 1 09/05/18 2225 34 3 2 53 11 3 0 0 23.3 10.4 8.6 10500 4.0 
3 240007 1 09/07/78 2200 36 1 2· 53 0 1 0 0 25.0 7.2 7.8 9650 78.0 
5 240013 2 09/18/18 2145 34 3 2 53 8 5 0 0 20.1 6.9 7.6 11000 3.0 
7 240020 2 09/20/18 2215 36 1 2 12 1 ·0 0 0 21.2 6.8 7.6 8750 14.0 
7 240019 2 09/20/18 2110 36 1 2 53 0 1 0 0 22.0 6.9 7.7 8850 42.0 

12 240036 3 10/06/18 6 39 3 2 12 1 1 0 0 18.5 7.7 7.7 10000 5.0 

------------------------------------------------------ SPECIES=ATl. MENHADEN ----------------------------------------------------. 
S_GROUP SAM?LE WEEK DATE TUlE RV_MIlE SITE TIDE GEAR LC_l LC_2 lC_3 lC_4 TEMP DO PH COHO TURB 

1 240002 1 09/05/18 2340 34 3 2 12 0 0 3 0 23.4 11.4 8.7 11000 3.0 
1 240001 1 09/05/18 2225 34 3 2 53 0 0 11 0 23.3 10.4 8.6 10500 4.0 
2 240004 1 09/06/18 2130 35 3 2 53 0 0 3 1 25.2 9.4 8.4 10500 7.0 
5 240013 2 09/18/18 2145 34 3 2 53 0 0 2 0 20.1 6.9 7.6 11000 3.0 
6 240017 2 09/19/18 2340 35 3 2 12 0 0 10 0 20.5 7.7 7.6 9350 4.0 
6 240018 2 09/20/18 108 35 3 2 12 0 0 14 2 20.0 7.4 7.7 9250 4.0 
6 240016 2 09/19/18 2230 35 3 2 53 0 0 69 4 19.7 8.0 7.6 9250 4.0 

10 240029 3 10/03/18 2137 35 3 2 12 0 0 0 1 17.5 9.4 7.6 11000 2.0 
t::I 10 240028 3 10/03/78 2025 35 3 2 53 0 0 40 2 17.7 9.8 8.0 11000 2.0 
I 11 240032 3 10/04/18 2250 36 1 2 12 1 0 0 0 18.0 7.8 7.6 11000 7.0 

C» . 
----------------------------------------------------- SPECIES=BlUEBACK HERRING --------------------------------------------------. 

S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

1 240002 . 1 09/05/18 2340 34 3 2 12 1 0 0 0 23.4 11.4 8.7 11000 3.0 
1 240001 1 09/05/78 2225 34 3 2 53 2 0 0 0 23.3 10.4 8.6 10500 4.0 
2 240006 1 09/06/78 2355 35 3 2 12 2 0 0 0 25.8 9.1 8.1 10500 7.0 
2 240004 1 09/06/18 2130 35 3 2 53 9 0 0 1 25.2 9.4 8.4 10500 7.0 
3 240007 1 09/07/78 2200 36 1 2 53 1 0 0 0 25.0 7.2 7.8 9650 78.0 
4 240010 1 09/08/78 2150 39 3 2 53 1 0 0 0 23.1 7.7 . 9450 10.0 
5 240013 2 09/18/18 2145 34 3 2 53 3 '0 0 0 20.1 6.9 7.6 11000 3.0 

10 240028 3 10/03/18 2025 35 3 2 53 1 0 0 0 17.7 9.8 8.0 11000 2.0 

.------------------------------------------------------ SPECIES=WHITE SUCKER ----------------------------------------------------
S_GROUP SAMPLE weEK DATE TIME RV_MILE SITE TIDE GEAR LC_1 LC_2 LC_3 LC_4 TEMP DO PH COHO TURB 

4 240010 1 09/08/78 2150 .39 3 2 53 0 0 2 3 23.1 7.7 . 9450 10.0 
8 240022 2 09/21/78 2220 39 3 2 53 0 0 0 2 23.1 7.8 7.7 7100 26~0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

---------------------------------------------------- SPECIES=ATl. SIlVERSIDE ---------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_1 lC_2 lC_3 lC_4 TEMP DO PH COND TURS 

1 240003 1 09/06/78 100 34 3 2 12 0 3 0 0 23.3 11.0 8.7 10500 3.0 
3 240008 1 09/07/78 2300 36 1 2 12 0 2 0 0 24.2 7.3 7.8 9500 85.0 
3 240007 1 09/07/78 2200 36 1 2 53 0 6 0 0 25.0 7.2 7.8 9650 7a.0 
5 240014 2 09/18/78 2250 34 3 2 12 1 , 7 0 0 20.1 7.1 7.5 11000 3.0 
5 240013 2 09/18178 2145 34 3 2 53 1 3 0 0 20.1 6.9 7.6 11000 3.0 
6 240016 2 09/19178 2230 35 3 2 53 0 2 0 0 19.7 8.0 7.6 9250 4.0 
7 240019 2 09/20178 2110 36 1 2 53 2 0 0 0 22.0 6.9 7.7 8850 42.0 
9 240025 3 10/02178 2015 34 3 2 53 0 1 0 0 18.1 10.0 8.2 11000 5.0. 

10 240029 3 10/03178 2137 35 3 2 12 0 2 0 0 17 .5 9.4 7.6 11000 2.0 
10 240030 3 10/03178 2307 35 3 2 12 0 1 0 0 17 .5 8.2 7.7 11500 3.0 
10 240028 :; 10/03178 2025 35 3 2 53 1 2 0 0 17.7 9.8 8.0 11000 2.0 

---------------------------------------------------- SPECIES=SPOTTAIl SHINER ---------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_1 

1 240001 1 09/05178 2225 34 3 2 53 32 
2 240005 1 09/06178 2235 35 :; 2 12 1 

~ 2 240004 1 09/06178 2130 35 3 2 53 11 
I 3 240007 1 09/07178 2200 36 1 2 53 1 0.0 

4 240010 1 09/08178 2150 39 3 2 53 2 
5 240013 2 09/18178 . 2145 34 3 2 53 1 
6 240016 2 09/19/18 2230 35 :; 2 53 8 
7 240020 2 09/20178 2215 36 1 2 12 1 
7 240019 2 09/20178 2110 36 1 2 53 12 
8 240023 2 09/21/78 2332 39 3 2 12 0 
8 240022 2 09/21178 2220 39 3 2 53 1 
9 240026 :; 10/02178' 2122 34 3 2 12 1 
9 240025 3 10/02/78 2015 34 3 2 53 7· 

10 240028 3 10/03/78 2025 35 3 2 53 3 
11 240032 3 10/04/78 2250 36 1 2 12 2 
11 240031 3 10/04/78 2145 36 1 2 53 13 
12 240034 3 10/05/78 2135 39 3 2 53 1 

lC_2 lC_3 lC_4 TEMP DO 

1 0 0 23.3 10.4 
0 0 0 25.0 8.8 
8 0 0 25.2 9.4 

13 0 0 25.0 7.2 
0 0 0 -23.1 7.7 
1 0 0 , 20.1 6.9 
6 0 0 19.7 8.0 
3 0 0 21.2 6.8 
9 0 0 22.0 6.9 
1 0 0 23.5 7.8 
1 0 0 23.1 7.8 
1 0 0 18.2 10.8 
0 0 0 18.1 10.0 
0 0 0 17.7 9.8 
0 0 0 18.0 7.8 
3 0 0 18.0 7.9 
2 0 0 18.1 8.3 

PH 

8.6 
8.2 
8.4 
7.8 . 
7.6 
7.6 
7.6 
7.7 
7.6 
7.7 
8.6 
8.2 
8.0 
7.6 
7.3 
7.5 

,/ 

/ 
\ 

/"
;' 

\, 
\ 

\ 

COND TURS 

10500 4.0 
10500 9.0 
10500 7.0 

9650 78.0 
9450 10.0 

11000 3.0 
9250 4.0 
8750 14.0 
8850 42.0 
6950 10.0 
7100 26.0 

11500 4.0 
11000 5.0 
11000 2.0 
11000 7.0 
11000 8.0 
10000 7.0 

------------....... ,/' 
./ 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

.------------------------------------------------------ SPECIES=STRIPED BASS ----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_1 LC_2 LC_3 LC_4 TEMP DO PH COHD fURB 

1 240002 1 09/05/18 2340 '34 3 2 12 26 0 0 1 23.4 11.4 8.7 11000 3.0 
1 240003 1 09/06/18 100 34 3 2 12 25 0 0 0 23.3 11.0 8.7 10500 3.0 
1 240001 1 09/05/18 2225 34 3 2 53 410 0 3 0 23.3 10.4 8.6 10500 4.0 
2 240005 1 09/06/18 2235 35 3 2 12. 48 0 0 0 25.0 8.8 8.2 10500 9.0 
2 240006 1 09/06/18 2355 35 3 2 12 37 0 0 0 25.8 9.1 8.1 10500 7.0 
2 240004 1 09/06/18 2130 35 3 2 53 305 0 0 0 25.2 9.4 8.4 10500 1.0 
3 240008 1 09/01/78 2300 36 1 2 12 16 '0 0 0 24.2 7.3 7.8 9500 85.0 
3 240009 1 09/08/78 20 36 1 2 12 2 0 0 0 24.0 7.6 7.8 9500 39.0 
3 240007 1 09/07178 2200 36 1 2 53 219 1 0 0 25.0 1.2 7.8 9650 78.0 
4 240011 1 09/08178 2255 39 3 2 12 51 0 0 0 26.2 7.6 9400 7.0 
4 240012 1 09/09178 15 39 3 2 12 31 1 0 0 22.9 7.2 9400 5.0 
4 240010 1 09/08178 2150 39 3 2 53 718 '1 1 0 23.1 7.7 9450 10.0 
5 240014 2 09/18178 2250 34 3 2 12. 17 0 0 0 20.1 7.1 7.5 11000 3.0 
5 240015 2 09/19178 7 34 3 2 12 9 0 0 0 20.1 7.5 7.6 10500 2.0 
5 240013 2 09/18178 2145 34 3 2 53 308 1 1 1 20.1 6.9 1.6 11000 3.0 
6 240011 2 09/19/18 2340 35 3 2 12 11 0 0 0 20.5 1.1 7.6 9350 4.0 
6 240018 2 09/20178 108 35 3 2 12 22 1 0 0 20.0 1.4 1.7 9250 4.0 
6 240016 2 09/19178 2230 35 3 2 53 224 0 5 2 19.7 8.0 7.6 9250 4.0 
1 240020 2 09/20178 2215 36 1 2 12 19 0 0 0 21.2 6.8 7.6 8750 14.0 

t= 7 240021 2 09/20/18 2338 36 1 2 12 21 0 0 0 21.5 7.0 7.6 8350 5.0 I 
~ 1 240019 .2 09/20/18 211G 36 1 2 53 219 1 1 0 22.0 6.9 7.1 8850 42.0 
0 8 240023 2 09/21178 2332 39 3 2 12 5 0 0 0 23.5 7.8 1.6 6950 10.0 

8 240024 2 09/22178 53 39 3 2 12 9 0 0 0 23.0 7.7 7.8 7000 9.0 
8 240022 2 09/21/18 2220 39 3 2 53 80 1 0 0 23.1 7.8 7.7 7100 26.0 
9 240026 3 10/02178 2122 34 3 2 12 21 0 0 0 18.2 10.8 S.6 11500 4.0 
9 240027 3 10/02178 2246 34 3 2 12 6 0 1 0 17.2 10.8 S.6 11500 3.0 
9 240025 3 10/02178 2015 34 3 2 53 308 0 4 1 lS.1 10.0 8.2 11000 5.0 

10 240029 3 10/03118 2137 35 3 2 12 12 0 0 0 17.5 9.4 7.6 11000 2.0 
10 240030 3 10/03178 2307 35 3 2 12 1 0 0 0 17 .5 8.2 7.7 11500 3.0 
10 240028 3 10/03178 2025 35 3 2 53 124 2 7 4 11.7 9.S 8.0 11000 2.0 
11 240032 3 10/04178 2250 36 1 2 12 6 0 0 0 18.0 7.8 7.6 11000 7.0 
11 240033 3 10/05178 5 36 1 2 12 4 0 0 0 18.1 7.6 7.6 11000 4.0 
11 240031 3 10/04178 2145 36 1 "2 53 110 0 1 0 18.0 7.9 7.3 11000 8.0 
12 240035 3 10/05178 2243 39 3 2 12 1 0 0 0 lS.8 1.9 7.8 10000 5.0 
12 240036 3 10/06178 6 39 3 2 12 4 '0 0 0 18.5 7.7 7.7 10000 5.0 
12 240034 3 10/05178 2135 39 3 2 ~3 87 0 0 0 18.1 8.3 1.5 10000 7.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 

CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 
(ZERO CATCH SAMPLES ARE EXCLUDED) 

----------------------------------------------------- SPECIES=ATlANTIC TOMCOD ---------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_f>lIlE SITE TIDE GEAR lC_1 lC_2 lC_3 lC_4 TEMP DO PH COND TURB 

3 240007 1 09/07/78 2200 36 1 2 53 3 0 0 0 25.0 7.2 7.8 9650 78.0 
5 240013 2 09/18178 2145 34 3 2 53 3 0 0 0 20.1 6.9 7.6 11000 3.0 
6 '240016 2 09/19178 2230 35 3 2 53 1 0 0 0 19.7 8.0 7.6 9250 4.0 
7 240019 2 09/20178 2110 36 1 2 53 31 0 0 0 22.0 6.9 7.7 8850 42.0 
8 240022 2 09/21/78 2220 39 3 2 53 1 0 0 0 23.1 7.8 7.7 7100 26.0 
9 240025 3 10/0l/78 2015 34 3 2 53 1 0 0 0 1B.l 10.0 8.2 11000 5.0 

11 240032 3 10/04178 2250 36 1 2 12 1 '0 0 0 1B.O 7.8 7.6 11000 7.0 
11 240033 3 10/0517 8 5 36 1 2 12 1 0 0 0 18.1 7.6 7.6 11000 4.0 
11 240031 3 10/04178 2145 36 1 2 53 49 0 0 0 18.0 7.9 7.3 11000 8.0 
12 240035 3 10/05178 2243 39 3 2 12 2 0 0 0 18.8 7.9 7.8 10000 5.0 
12 240034 3 10/05/78 '2135 39 3 2 53 2 0 0 0 18.1 8.3 7.5 10000 7.0 

------------------------------------------------------ SPECIES=WHITE CATFISH ----------------------------------------------------
S_GROUP SAf'1PlE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH COND TURB 

1 240002 1 09/05178 2340 34 3 2 12 0 0 5 6 23.4 11.4 8.7 11000 3.0 
1 240001 1 09/05178 2225 34 3 2 53 0 0 17 109 23.3 10.4 8.6 10500 4.0 

tid 2 240004 1 09/06178 2130 35 3 2 53 0 0 4 8 25.2 9.4 8.4 10500 7.0 
I 4 240010 1 09/08178 2150 39 3 2 53 0 0 7 15 23.1 7.7 9450 10.0 I-' 5 240013 2 09/18178 2145 34 3 2 53 0 0 1 6 20.1 6.9 7.6 11000 3.0 I-' 

6 240018 2 09/20178 108 35 3 2 12 0 0 0 1 20.0 7.4 7.7 9250 4.0 
6 240016 2 09/19/78 2230 35. 3 2 53 0 0 4 34 19.7 8.0 7.6 9250 4.0 
8 240022 2 09/21/78 2220 39 3. 2 53 0 3 29 11 23.1 7.8 7.7 7100 26.0 
9 240025 3 10/0l/78 2015 34 3 2 53 0 0 2 2 18.1 10.0 8.2 11000 5.0 

10 240028 3 10/03/78 2025 35 3 2 53 0 0 1 0 17.7 9.8 8.0 11000 2.0 
11 240031 3 10/04/78 2145 36 1 2 53 0 0 1 3 18.0 7.9 7.3 11000 8.0 
12 240034 3 10/05/18 2135 39 3 2 53 0 0 10 4 18.1 8.3 7.5 10000 7.0 

------------------------------------------------------- SPECIES=WHITE PERCH ----------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4- TEMP DO PH CONO TURB 

1 240002 1 09/05/18 2340 34 3 2 12 21 12 3 0 23.4 11.4 8.7 11000 3.0 
1 240003 1 09/06/18 100 34 3 2 12 12 5 0 0 23.3 11.0 8.7 10500 3.0 
1 240001 1 09/05/18 2225 34 3 2 53 308 156 S2 0 23.3 10.4 8.6 10500 4.0 
2 240005 1 09/06/18 2235 35 3 2 12 15 12 2 0 25.0 8.8 8.2 10500 9.0 
2 240006 1 09/06/18 2355 35 3 .2 12 9 3 0 0 25.8 9.1 8.1 10500 7.0 
2 240004 1 09/06/78 2130 35 3 2 53 83 34 11 0 25.2 9.4 8.4- 10500 7.0 
3 240008 1 09/07/78 2300 36 1 2 12 12 2 0 0 24.2 7.3 7.8 9500 85.0 
3 240009 1 09/08/7 8 20 36 1 2 12 3 0 0 0 24.0 7.6 7.8 9500 39.0 
3 240007 1 09/07/78 2200 36 1 2 53 514- 48 6 0 25.0 7.2 7.8 9650 78.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

------------------------------------------------------- SPECIES=WHITE PERCH -----------------------------------------------------

S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_3 lC_4 TEMP DO PH CO NO lURB 

4 240011 1 09/08/78 2255 39 3 2 12 13 2 0 0 26.2 7.6 9400 7.0 
4 240012 1 09/09/78 15 39 3 2 12 5 0 0 0 22.9 7.2 9400 5.0 
4 240010 1 09/08/78 2150 39 3 2 53 115 20 7 0 23.1 7.7 9450 10.0 
5 240014 2 09/18/78 2250 34 3 2 12 4 2 0 0 20.1 7.1 7.5 llOOO 3.0 
5 240013 2 09/18/18 2145 34 3 2 53 106 66 33 0 20.1 6.9 7.6 llOOO 3.0 
6 240017 2 09/19/78 2340 35 3 2 12 2 0 1 0 20.5 7.7 7.6 9350 4.0 
6 240018 2 09/20/78 108 35 3 2 12 2 2 2 0 20.0 7.4 7.7 9250 4.0 
6 240016 2 09/19/78 2230 35 3 2 53 36 19 40 1 19.7 8.0 7.6 9250 4.0 
7 240020 2 09/20/78 2215 36 1 2 12 17 1 0 0 21.2 6.8 7.6 8750 14.0 
7 240021 2 09/20/18 2338 36 1 2 12 0 10 0 0 0 21.5 7.0 7.6 8350 5.0 
7 240019 2 09/20/78 2110 36 1 2 53 481 13 4 0 22.0 6.9 7.7 8850 42.0 
8 240023 2 09/21178 2332 39 3 2 12 9 6 2 0 23.5 7.8 7.6 6950 10.0 
8 240024 2 09/22178 53 39 3 2 12 3 1 0 0 23.0 7.7 7.8 7000 9.0 
8 240022 2 09/21178 2220 39 3 2 53 39 33 40 0 23.1 7.8 7.7 7100 26.0 
9 240026 3 10/02178 2122 34 3 2 12 10 1 1 0 18.2 10.8 8.6 11500 4.0 
9 240027 3 10/02178 2246 34 3 2 12 3 1 0 0 17.2 10.8 8.6 11500 3.0 
9 240025 3 10/02178 2015 34 3 2 53 129 28 34 1 18.1 10.0 8.2 11000 5.0 

10 240029 3 10/03/78 2137 35 3 2 12 3 2 0 0 17.5 9.4 7.6 '11000 2.0 
t:! 10 240028 3 10/03/78 2025 35 3 2 53 21 7 5 0 17.7 9.8 8.0 11000 2.0 
I 11 240032 3 10/04/78 2250 36 1 2 12 3 0 0 0 18.0 7.8 7.6 11000 7.0 .... 

N 11 240033 3 10/05/78 5 36 1 2 12 2 0 0 0 18.1 7.6 7.6 11000 4.0 
11 240031 3 10/04/78 2145 36 1 2 53 170 2 1 0 18.0 7.9 7.3 11000· 8.0 
12 240035 3 10/05/18 2243 39 3 2 12 5 1 0 0 18.8 7.9 7.8 10000 5.0 
12 240036 3 10/06/18 6 39 3 2 12 4 2 0 0 lS.5 7.7 7.7 10000 5.0 
12 240034 3 10/05/18 2135 39 3 2 53 7S . 37 9 0 18.1 8.3 7.S 10000 7.0 

----------------------------------------------------- SPECIES=NORlH. PIPEFISH ---------------------------------------------------

S_GROUP SAMP~E WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 lC_3 LC_4 TEMP DO PH COND lURS 

2 240005 1 09/06/78 2235 35 3 2 12 0 1 0 0 25.0 8.8 8.2 10500 9.0 
3 240007 1 09/07/78 2200 36 1 2 53 0 2 1 0 25.0 7.2 7.8 9650 78.0 
5 240013 2 09/18178 2145 34 3 2 S3 0 1· 0 0 20.1 6.9 7.6 11000 3.0 
7 240020 2 09/20178 2215 36 1 2 12 1 0 0 0 21.2 6.8 7.6 8750 14.0 
7 240019 2 09/20178 2110 36 1 2 53 0 2 3 0 22.0 6.9 7.7 8850 42.0 
9 240025 3 10/02178 2015 34 3 2 53 0 0 1 0 18.1 10.0 8.2 11000 S.O 

10 240030 3 10/03178 2307 35 3 2 12 0 1 0 0 17.5 8.2 7.7 11500 3.0 
10 240028 3 10/03178 2025 35 3 2 S3 0 0 1 0 17.7 9.8 8.0 11000 2.0 
11 240032 3 10/04178 2250 36 1 2 12 0 0 1 0 18.0 7.8 7.6 11000 7.0 
11 240031 3 10/04178 2145 36 1 2 53 0 0 5 0 1S.0 7.9 7.3 11000 8.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 

CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 
(ZERO CATCH SAMPLES ARE EXCLUDED) 

•• 
---------------------------------------------------- SPECIES=REDBREAST SUNFSH ---------------------------------------------------. 

S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_1 lC_2 lC_3 lC_4 TEMP DO PH COND TURB 

3 240007 1 09/07/78 2200 36 1 2 53 0 0 3 0 25.0 7.2 7.8 9650 78.0 
7 240019 2 09/20/18 2110 36 1 2 53 0 0 4 0 22.0 6.9 7.7 8350 42.0 

---------------------------------------------------- SPECIES=ATl. NEEDLEFISH ----------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH COND lURB 

8 240024 2 09/22/78 53 39 3 2 12 0 3 0 0 23.0 . 7.7 7.8 7000 9.0 
8 240022 2 09/21/18 2220 39 3 2 53 0 9 0 1 23.1 7.8 7.7 7100 26.0 

----------------------------------------------------- SPECIES=CREVAlLE JACK -----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_l lC_2 lC_3 LC_4 TEMP DO PH COND lURB 

7 240019 2 09/20/18 2110 36 1 2 ·53 2 0 0 0 22.0 6.9 7.7 8850 42.0 

tl:S 

-~------------------------------------------------------ SPECIES=WEAKFISH -------------------------------------------------------
w 

S_GROUP SAMPLE WEEK DAlE TIME RV_MILE SITE TIDE GEAR lC_l lC_2 lC_3 LC_4 TEMP DO PH CONn lURB 

11 240031 3 10/04/78 2145 36 1 2 53 1 0 0 0 18.0 7.9 7.3 11000 8.0 

----------------------------------------------------- SPECIES=CYPRINID UNID. ----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR lC_l LC_2 lC_3 lC_4 lEMP DO PH CONn lURB 

3 240007 1 09/07/78 2200 36 1 2 53 3 o o o 25.0 7.2 7.8 9650 78.0 

------------------------------------------------------- SPECIES=KING FISH -------------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH COND TURB 

10 240028 3 10/03/18 2025 35 3 2 53 0 1 0 0 17.7 9.8 8.0 11000 2.0 
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1973 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR TEST SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

---------------------------------------------------- SPECIES=TIDEWATR SLVSIDE ---------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 LC_4 TEMP DO PH COHO lURB 

1 240001 1 09/05/78 2225 34 3 2 53 0 15 0 0 23.3 10.4 8.6 10500 4.0 
2 240005 1 09/06/78 2235 35 3 2 12 0 1 0 0 25.0 8.8 8.2 10500 9.0 
2 240004 1 09/06/78 2130 35 3 2 53 1 0 0 0 25.2 9.4 8.4 10500 7.0 
3 240007 1 09/07178 2200 36 1 2 53 0 2 0 0 25.0 7.2 7.8 9650 78.0 
5 240014 2 09/18/78 2250 34 3 2 12 1 0 0 0 20.1 7.1 7.5 11000 3.0 
5 240013 2 09/18/78 2145 34 3 2 53 0 2 0 0 20.1 6.9 7.6 11000 3.0 
7 240019 2 09/20178 2110 36 1 2 53 0 1 0 0 22.0 6.9 7.7 8850 42.0 
9 240025 3 10/02178 2015 34 3 2 53 1 0 0 0 18.1 10.0 8.2 11000 5.0 

10 240028 3 10/03178 2025 35 3 2 53 0 1 0 0 17.7 9.8 8.0 11000 2.0 
11 240031 3 10/04178 2145 36 1 2 53 0 1 0 0 18.0 7.9 7.3 11000 8.0 

---------------------------------------------------- SPECIES=ROUGH SIlVERSIDE ---------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_1 lC_2 LC_3 lC_4 TEMP DO PH COHD TURB 

tI' 2 240004 1 09/06178 2130 35 3 2 53 0 4 0 0 25.2 9.4 8.4 10500 7.0 
I 7 240019 2 09/20/78 2110 36 1 2 53 1 0 0 0 22.0 6.9 7.7 8850 42.0 -~ 10 240028 ;) 10/03178 2025 35 3 2 53 0 1 0 0 17. 7 9.8 8.0 11000 2.0 

------------------------------------------------------- SPECIES=HICKORY SHAD -----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_l lC_2 lC_3 lC_4 TEMP DO PH COND IURB 

4 240010 1 09/08/78 2150 39 3 2 53 0 0 1 1 23.1 7.7 . 9450 10.0 
6 240018 2 09/20/78 108 35 3 2 12 0 0 0 1 20.0 7.4 7.7 9250 4.0 
6 240016 2 09/19/78 2230 35 3 2 53 0 0 0 1 19.7 8.0 1.6 9250 4.0 
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APPENDIX C 

FISH CATCH AND ENVIRONHENTAL DATA FOR SUPPLEMENTARY 
NIGHT BEACH SEniE SAMPLES 

science services division 
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S_GROUP 

SAMPLE 

WEEK 

DATE 

TIME 

RV_MILE 

SITE 

TIDE 

(") GEAR 
I 
~ LC_1 

LC_2 

LC_3 

LC_4 

TEMP 

DO 

PH 

COND 

TURB 

NOTE 

,. 

1978 NIGHT BEACH SEINE EFFICIENCY REPORT 

LEG END 

SPECIFIES A GROUP OF SAMPLES ( THREE TEST AND THREE SUPPLEMENTARY ) 
TAKEN ON THE SAME NIGHT 

NIGHT BEACH SEINE EFFICIENCY TEST SAMPLES <= 240036 
SUPPlEM81TARY NIGHT BEACH SEINE SAMPLES >= 240225 

1 = 09/03-b9/09 2 = 09/17-09/23 3 = 10/01-10/07 

MONTH, DAYI AND YEAR THE SAMPLE WAS COLLECTED 

TIME OF DAY GEAR ·WAS DEPLOYED ( USING 24 HOUR CLOCK ) 

RIVER MILE WHERE SAMPLE WAS TAKEN 

SIDE OF RIVER WHERE SAMPLE WAS TAKEN ( 1 = WEST, 3 = EAST) 

TIDAL STAGE WHEN SAMPLE WAS TAKEN ( 1 = LOW SLACK, 2 = FLOOD, 
3 = HIGH SLACK, 4 = EBB ) 

SAMPLING DEVICE ( BEACH SEINES: 12 = 100FT 53 = 500FT) 

TOTAL # CAUGHT IN LENGTH CLASS 1 ( 0 TO DIV. ) 

TOTAL I CAUGHT IN LENGTH CLASS 2 ( DIV. + IMM - 150MM ) 

TOTAL # CAUGHT IN LENGTH CLASS 3 ( 151MM - 250MM ) 

TOTAL # CAUGHT IN LENGTH CLASS 4 ( 251MM + ) 

TEMPERATURE ( DEGREES CENTIGRADE ) 

DISSOLVED OXYGEN ( PPM) 

PH 

CONDUCTIVITY ( UMHOS/CM ~ 25C ) 

TURBIDITY ( fTU ) 

ZERO CATCH SAHPLES ARE EXCLUDED. 

ACTUAL EFFOR't: 

TEST = 36 TOTAL SAMPLES 
( 24 G;~R 12, 12 GEAR 53 ) 

SUPPL~ffiNTARY = 36 TOTAL S~WLES 

"e 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 

CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 
(ZERO CATCH SAMPLES ARE EXCLUDED) 

-------------------------~------------------------------- SPECIES=AlEWIFE -------------------------------------------------------

S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH COND TURB 

1 240225 1 09/05/18 2015 39 3 2 12 5 0 0 0 25.2 8.7 7.9 9550 4.0 
1 240226 1 09/05/18 2120 36 1 2 12 6 0 0 0 24.8 6.6 7.6 10500 9.0 
1 240227 1 09/05/18 2250 35 3 2 12 1 0 0 0 25.2 8.5 8.0 10500 7.0 
2 240228 1 09/06/18 2010 39 3 4 12 9 0 0 0 25.6 8.3 8.0 9700 51.0 
2 240229 1 09/06/18 2045 36 1 1 12 4 0 0 0 24.9 5.8 7.4 11000 98.0 
2 240230 1 09/06178 2150 34 3 2 12 5 0 0 0 24.2 9.3 8.8 11000 11.0 
3 240231 1 09/07/78 2030 39 3 1 12 9 0 0 0 24.8 8.6 8.1 9600 10.0 
3 240232 1 09/07/78 2105 35 3 2 12 1 0 0 0 23.8 8.5 8.2 10500 49.0 
3 240233 1 09/07/78 2220 34 3 2 12 24 0 0 0 21.9 7.9 8.5 11000 14.0 
4 240234 1 09/08/18 .. 1940 36 1 4 12 8 .0 0 0 24.2 7.0 llOOO 13.0 
4 240235 1 09/08178 '·2010 34 3 4 12 49 0 0 0 21.5 9.2 11500 6.0 
4 240236 1 09/08/18 2045 35 3 1 12 7 0 0 0 24.1 8.9 11000 2.0 
5 240237 2 09/18/78 1949 39 3 1 12 16 3 0 0 21.8 7.5 7.4 8750 l1.0 
5 240238 2 09/l8/78 2031 36 1 2 12 5 0 0 0 21.6 7.4 7.6 8550 33.0 
5 240239 2 09/l8178 2057 35 3 2 12 2 0 0 0 20.9 7.7 7.4 9350 7.0 
6 240240 2 09/l9178 1958 39 3 1 12 30 0 0 0 21.1 8.0 7.6 8650 4.0 
6 240241 2 09/l9178 2036 36 1 2 12 2 0 0 0 21.0 7.4 7.7 8350 17.0 
6 240242 2 09/l9178 2134 34 3 2 12 24 0 0 0 18.6 8.3 7.6 10500 3.0 

? 7 240244 2 09/20/18 1951 39 3 4 12 19 0 0 0 21.7 7.9 7.8 8250 20.0 
N 7 240245 2 09/20/18 2024 35 3 1 12 6 0 0 0 22.0 8.1 7.8 9100 5.0 

7 240246 2 09/20178 2138 34 3 2 12 18 0 0 0 20.4 8.3 7.8 10050 7.0 
8 240248 2 09/21/78 2017 34 3 4 12 25 0 0 0 23.5 9.5 8.1 9550 9.0 
9 240250 3 10/02/78 1925 39 3 2 12 3 0 0 0 19.2 9.2 8.0 llOOO 8.0 
9 240251 3 10/02/78 2033 35 3 2 12 1 0 0 0 18.0 9.4 8.1 11000 5.0 

10 240253 3 10/03/18 1916 39 3 2 12 6 0 0 0 17.9 8.9 7.7 10500 14.0 
10 240255 3 10/03178 2044 34 3 2 12 19 0 0 0 16.1 10.1 7.9 11500 2.0 
11 240257 3 10/04178 1.916 39 3 1 12 12 0 0 0 17.7 9.0 7.5 10500 10.0 
11 240258 3 10/04178 1944 35 3 2 12 2 0 0 0 17.4 8.4 7.7 11000 2.0 
11 240259 3 10/04/18 2020 34 3 2 12 13 0 0 0 16.5 9.0 7.6 11500 3.0 
12 240262 3 10/05/18 2010 .34 3 1 12 56 0 0 0 16.5 9.3 7.8 11500 26.0 
12 240263 3 10/05/18 2045 35 3 2 12 2 0 0 0 17.5 9.2 7.8 10500 5.0 

--------------------------------------------------~---- SPECIES=BAY ANCHOVY -----------------------------------------------------

S_GROUP SAMPLE WEEK DATE TIME RV_NILE SITE TIDE GEAR lC_1 lC_2 lC_3 lC_4 TEMP DO PH COND TURB . 
1 240226 1 09/05/18 2120 36 1 2 12 10 1 0 0 24.S 6.6 7.6 10500 9.0 
1 240227 1 09/05/18 2250 35 3 2 12 3 8 0 0 25.2 8.5 8.0 10500 7.0 
2 240229 1 09/06178 2045 36 1 1 12 5 1 0 0 24.9 5.8 7.4 11000 98.0 
2 240230 1 09/06/18 2150 34 3 2 12 1 1 0 0 24.2 9.3 8.8 11000 11.0 
3 240231 1 09/07/78 2030 39 3 1 12 2 0 0 0 24.8 8.6 8.1 9600 10.0 
3 240233 1 09/01/78 2220 34 3 2 12' 2 0 0 0 21. 9 7.9 8.5 11000 14.0 
4 240234 1 09/08/18 1940 36 1 4 12 33 4 0 0 24.2 7.0 llOOO 13.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 

CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 
(ZERO CATCH SAMPLES ARE EXCLUDED) 

------------------------------------------------------ SPECIES=BAY ANCHOVY ------------------------------------------------------

S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

4 240235 1 09/08/18 2010 34 3 4 12 33 0 0 0 21.5 9.2 11500 6.0 
4 240236 1 09/08/18 2045 35 3 1 12 12 0 0 0 24.1 8.9 11000 2.0 
5 240237 2 09/18/18 1949 39 3 1 12 11 0 0 0 21.8 7.5 7.4- 8750 11. 0 
5 240238 2 09/18/18 2031 36 1 2 12 3 0 0 0 21.6 7.4 7.6 , 8550 33.0 
5 240239 2 09/18/18 2051 35 3 2 12 105 0 0 0, 20.9 7.1 7.4 9350 7.0 
6 240240 2 09/19/18 1958 39 3 1 12 10 0 0 0 21.1 8.0 7.6 8650 4.0 
6 240241 2 09/19/78 2036 36 1 2 12 60 0 0 0 21. 0 7.4- 7.7 8350 17.0 
6 240242 2 09/19/78 2134 34 3 2 12 4 0 0 0 18.6 8.3 7.6 10500 3.0 
7 240244 2 09/20/18 1951 39 3 4- 12 28 1 0 0 21.7 7.9 7.8 8250 20.0 
7 240245 2 09/20/78 2024 35 3 1 12 155 0 0 0 22.0 8.1 7.8 9100 5.0 
7 240246 2 09/20/78 2138 34 3 2 12 2 0 0 0 20.4 8.3 7.8 10050 7.0 
8 240247 2 09/21/78 1945 36 1 4 12 13 0 0 0 23.0 7.6 . . 0.0 
8 240249 2 09/21/78 2056 35 3 1 12 127 0 0 0 21. 9 7.6 7.3 8350 5.0 
9 240251 3 10/02/78 2033 35 3 2 12 39 0 0 0 18.0 9.4 8.1 11000 5.0 
9 240252 3 10/03/18 134 36 1 4 12 3 0 0 0 18.2 7.9 7.8 10500 4.0 

10 240253 3 10/03/78 1916 39 3 2 12 9 0 0 0 17.9 8.9 7.7 10500 14.0 
10 240254 3 1 % 3/18 1943 36 1 2 12 4 il 0 0 18.2 8.2 7.7 11500 60.0 
10 240255 3 10/03/18 2044 34 3 2 12 19 0 0 0 16.1 10.1 7.9 11500 2.0, 
11 240257 3 10/04/78 1916 39 3 1 12 11 1 0 0 17.7 9.0 7.5 10500 10.0 
11 240258 3 10/04/78 1944 35 3 2 12 1 0 0 0 17.4 8.4 7.7 11000 2.0 
11 240259 3 10/04/18 2020 34 3 2 12 3 0 0 0 16.5 9.0 7.6 11500 3.0 

Y 12 240261 3 10/05/78 1934 36 1 4 12 2 0 0 0 18.9 7.9 7.8 10500 55.0 
:,..J 12 240263 3 10/05/18 2045 35 3 2 12 1 0 0 0 17.5 9.2 7.8 10500 5.0 

----------------------------------------------------- SPECIES=AMERICAN SHAD -----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITe 'TIDE GEAR LC_1 LC_2 lC_3 LC_4 TEMP DO PH CO NO TUR8 

1 240225 1 09/05/78 2015 39 3 2 12 5 0 0 0 25.2 8.1 7.9 9550 4.0 
1 240226 1 09/05/18 2120 36 1 2 12 2 0 0 0 24.8 6.6 7.6 10500 9.0 
1 240227 1 09/05/18 2250 35 3 2 12 1 0 1 0 25.2 8.5 8.0 10500 7.0 
2 240229 1 09/06/18 2045 36 1 1 12 1 0 0 0 24.9 5.8 7.4 11000 98.0 
3 240231 1 09/07/78 2030 39 3 1 12 3 0 0 0 24.8 8.6 8.1 9600 10.0 
4 240235 1 09/08/78 2010 34 3 4 12 5 0 0 0 21.5 9.2 11500 6.0 
5 240237 2 09/18/78 1949 39 3 1 12 5 0 0 0 21.8 7.5 7.4 8750 11.0 
5 240239 2 09/18/18 2057 35 3 2 12 5 0 0 0 20.9 7.7 7.4 9350 7.0 
6 240240 2 09/19/18 1958 39 3 1 12 1 0 0 0 21.1 8.0 1.6 8650 4.0 
6 240241 2 09/19/18 2036 36 l' 2 12 1 0 0 0 21.0 7.4 7.7 8350 17.0 
6 240242 2 09/19/18 2134 34 3 2 12 1 0 0 0 18.6 8.3 7.6 10500 3.0 
7 240245 2 09/20/18 2024 35 3 1 12 1 0 0 0 22.0 8.1 7.8 9100 5.0 
7 240246 2 09/20/78 2138 34 3 2 12 1 0 0 0 20.4 8.3 7.8 10050 7.0 
8 240249 2 09/21/78 2056 35 :; 1 12 1 0 0 0 21. 9 7.6 7.3 8350 5.0 
9 240250 3 10/02/78 1925 39 3 2 12 2 0 0 0 19.2 9.2 8.0 11000 8.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

----------------------------------------------------- SPECIES=AMERICAN SHAD -----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_1 LC_2 lC_3 lC_4 TEMP DO PH COND TURB 

9 240251 3 10/02/78 2033 35 3 2 12 1 0 0 0 18.0 9.4 8.1 11000 5.0 
10 240253 3 10/03/18 1916 39 3 2 12 1 0 0 0 17.9 8.9 7.7 10500 14.0 
10 240255 3 10/03/18 2044 34 3 2 12 1 0 0 0 16.1 10.1 7.9 11500 2.0 
11 240257 3 10/04/18 1916 39 3 1 12 2 ·0 0 0 17.7 9.0 7.5 10500 10.0 

-------------------------------------------------------- SPECIES=BlUEFISH -------------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_1 LC_2 lC_3 LC_4 TEMP DO PH COND TURB 

4 240234 1 09/08/18 1940 36 1 4 12 2 0 0 0 24.2 7.0 11000 13.0 
4 240235 1 09/08/78 2010 34 3 4 12 1 0 0 0 21.5 9.2 . 11500 6.0 
5 240237 2 09/18/18 1949 39 3 1 12 1 0 0 0 21.8 7.5 7.4 8750 1l.0 
5 240239 2 09/18/18 2057 35 3 2 12 1 0 0 0 20.9 7.7 7.4 9350 7.0 
9 240252 3 10/03/18 134 36 1 4 12 1 0 0 0 18.2 7.9 7.8 10500 4.0 

11 240258 3 10/04/18 1944 35 3 2 12 2 0 0 0 17 .4 8.4 7.7 11000 2.0 
(') 12 240262 3 10/05/18 2010 34 3 1 12 2 0 0 0 16.5 9.3 7.8 11500 26.0 
I 
~ 

------------------------------------------------------ SPECIES=PUMPKIHSEED ------------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

1 240225 1 09/05178 2015 39 3 2 12 0 0 1· 0 25.2 8.7 7.9 9550 4.0 
1 240226 1 09/05/18 2120 36 1 2 12 0 0 3 0 24.8 6.6 7.6 10500 9.0 
1 240227 1 09/05178 2256 35 3 2 12 1 0 0 0 25.2 8.5 8.0 10500 7.0 
2 240229 1 09/06178 2045 36 1 1 12 2 1 2 0 24.9 5.8 7.4 llOOO 98.0 
3 240231 1 09/07/78 2030 39 3 1 12 0 0 1 0 24.8 8.6 8.1 9600 10.0 
4 240234 1 09/08/18 1940 36 1 4 12 1 0 1 0 24.2 7.0 . 11000 13.0 
5 240237 2 0~/18/78 1949 39 3 1 12 0 0 2 0 21.8 7.5 7.4 8750 11. 0 
6 240240 2 09/19/18 1958 39 3 1 12 0 o • 1 0 21.1 8.0 7.6 8650 4.0 
6 240241 2 09/19/18 2036 36 1 2 12 0 0 2 0 21.0 7.4 1.7 8350 17.0 
6 240242 2 09/19178 2134 34 3 2 12 0 0 1 0 18.6 8.3 1.6 10500 3.0 
7 240245 2 09/20178 2024 35 3 1 12 0 0 2 0 22.0 8.1 7.8 9100 5.0 
8 240241 2 09/21/78 1945 36 1 4 12 0 '0 1 0 23.0 7.6 . . 0.0 
«] 240250 3 10/02178 1925 39 3 2 12 0 0 1 0 19.2 9.2 8.0 11000 8.0 
9 240252 3 10/03178 134 36 1 4 12 0 1 0 0 18.2 7.9 7.8 10500 4.0 

10 240255 3 10/03/18 2044 34 3 2 12 0 0 2 0 16.1 10.1 7.9 11500 2.0 
11 240258 3 10/04/18 1944 35 3 2 12 0 0 1 0 17.4 8.4 7.7 11000 2.0 
12 240261 3 10/05178 1934 36 1 4 12 0 1 1 0 18.9 7.9 7.8 10500 55.0 
12 240263 3 10/05178 2045 35 3 2 12 0 0 1 0 17.5 9.2 7.8 10500 S.O 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 
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---------------------------------------------------------- SPECIES::CARP ---------------------------------------------------------
S_GROUP SAMPLE WEEK 

1 240227 1 

DATE 

09/051'78 

TIME RV_MILE SITE TIDE GEAR 

2250 35 3 2 12 

LC_l 

o 
LC_2 

o 
LC_3 

o 
LC_4 TEMP DO PH 

2 25.2 8.5 8.0 

COND 

10500 

TURB 

7.0 

------------------------------------------------------ SPECIES=AMERICAN EEL -----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

1 240221 1 09/05/18 2250 35 3 2 12 0 0 0 3 25.2 8.5 8.0 10500 7.0 
2 240228 1 09/06/78 2010 39 3 4 12 0 0 0 1 25.6 8.3 8.0 9100 51.0 
3 240232 1 09/01/78 2105 35 3 2 12 0 0 1 1 23.8 8.5 8.2 10500 49.0 
3 240233 1 09/01/78 2220 34 3 2 12 0 0 1 1 21. 9 1.9 8.5 11000 14.0 
4 240236 1 09/081'78 2045 35 3 1 12 0 0 0 1 24.1 8.9 . 11000 2.0 
5 240238 2 09/181'78 2031 36 1 2 12 0 0 0 2 21.6 7.4 7.6 8550 33.0 
5 240239 2 09/18/18 2057 35 3 2 12 0 0 0 1 20.9 7.1 7.4 9350 7.0 
6 240241 2 09/19/18 2036 36 1 2 12 0 0 0 3 21.0 1.4 7.1 8350 11.0 
6 240242 2 09/19/18 2134 34 3 2 12 0 0 0 1 18.6 8.3 7.6 10500 3.0 
7 240245 2 09/20/18 2024 35 3 1 12 0 0 1 2 22.0 8.1 7.8 9100 5.0 
8 240249 2 09/21/18 2056 35 3 1 12 0 0 1 0 21. 9 7.6 7.3 8350 5.0 
9 240251 3 10/02/78 2033 35 3 2 12 0 0 4 1 18.0 9.4 8.1 11000 5.0 

(') 11 240251 3 10/04/78 1916 H 3 1 12 0 0 0 2 17 .1 9.0 7.5 10500 10.0 I 
VI 12 24026l 3 10/05/18 1934 36 1 4 12 0 0 0 2 18.9 7.9 7.8 . 10500 55.0 

-------------------------------------------------------- SPECIES=GOLDFISH ------------------------------------------------------~ 
_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_l LC_2 lC_3 LC_4 TEMP DO PH COHO Tl 

8 240247 2 09/21/18 1945 36 1 4- 12 0 0 1 0 23.0 7.6 O. 

.----------------------------------------------------- SPECIES=GOLDEN SHINER ----------------------------------------------------~ 
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

5 240239 2 09/18/18 2057 35 3 2 12 0 0 1 0 20.9 7.7 7.4 9350 7.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

.------------------------------------------------------ SPECIES=HOGSHOKER --------------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_1 LC_2 LC_3 LC_4 TEMP DO PH COHD TURB 

1 240225 1 09/05/18 2015 39 3 2 12 1 5 0 0 25.2 8.7 7.9 9550 4.0 
1 240226 1 09/05/18 2120 36 1 2 12 0 1 0 0 24.8 6.6 7.6 10500 9.0 
2 240228 1 09/06/18 2010 39 3 4 12 0 5 0 0 25.6 8.3 8.0 9700 51.0 
2 240229 1 09/06/18 2045 36 1 1 12 0 13 0 0 24.9 5.8 7.4 llOOO 98.0 
3 240231 1 09/07/78 2030 39 3 1 12 0 4 0 0 24.8 8.6 8.1 9600 10.0 . 
3 240232 1 09/07/78 2105 35 3 2 12 0 3 0 0 23.8 8.5 8.2 10500 49.0 
4 240236 1 09/08/78 2045 35 3 1 12 1 0 0 0 24.1 8.9 · 11000 2.0 
5 240237 2 09/18/78 1949 39 3 1 12 3 0 0 0 21.8 7.5 7.4 8750 11.0 
5 240238 2 09/18/78 2031 36 1 2 12 0 2 0 0 21.6 7.4 7.6 8550 33.0 
5 24(1239 2 09/18/78 2057 35 3 2 12 1 1 0 0 20.9 7.7 7.4 9350 7.0 
6 240240 2 09/19/78 1958 39 3 1 12 2 0 0 0 21.1 8.0 7.6 8650 4.0 
6 240241 2 09/19/78 2036 36 1 2 12 0 8 0 0 21.0 7.4 7.7 8350 17.0 
8 240249 2 09/21/78 2056 35 3 1 12 1 1 0 0 21.9 7.6 7.3 8350 5.0 
9 240250 3 10/02/78 1925 39 3 2 12 1 1 0 0 19.2 9.2 8.0 11000 8.0 
9 240251 3 10/02/78 2033 35 3 2 12 0 1 0 0 18.0 9.4 8.1 11000 5.0 
9 240252 3 10/03/78 134 36 1 4 12 0 3 0 0 18.2 7.9 7.8 10500 4.0 

10 240253 3 10/03/78 1916 39 3 2 12 1 0 0 0 17.9 8.9 7.7 10500 14.0 
10 240254 3 10/03/78 1943 36 1 2 12 0 3 0 0 18.2 8.2 7.7 11500 60.0 
II 240257 3 10/04/78 1916 39 3 1 12 0 2 0 0 17.7 9.0 7.5 10500 10.0 

'l 12 240261 3 10/05/18 1934 36 1 4 12 0 5 0 0 18.9 7.9 7.8 10500 55.0 
I 

" 
.---------------------------------------------------- SPECIES=TESSEL. DARTER -----------------------------------------------------

S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_1 LC_2 LC_3 LC_4 TEMP DO PH COHD TURB 

1 240225 1 09/05/78 2015 39 3 2 12 1 1 0 0 25.2 8.7 7.9 9550 4.0 
2 240228 1 09/06/78 2010 39 3 4 12 3 4 0 0 25.6 8.3 8.0 9700 51.0 
2 240229 1 09/06/78 2045 36 1 1 12 1 0 0 0 24.9 5.8 7.4 11000 98.0 
2 240230 1 09/06/78 2150 34 3 2 12 0 2 0 0 24.2 9.3 8.8 11000 11.0 
3 240231 1 09/07/78 2030 39 3 1 12 3 '3 0 0 24.8 8.6 8.1 9600 10.0 
3 240233 1 09/01/78 2220 34 3 2 12 1 0 0 0 21.9 7.9 8.5 11000 14.0 
4 240234 1 09/08/18 1940 36 1 4 12 2 0 0 0 24.2 7.0 11000 13.0 
4 240235 1 09/08/78 2010 34 3 4 12 1 1 0 0 21.5 9.2 11500 6.0 
4 240236 1 09/08/78 2045 35 3 1 12 1 '1 0 0 24.1 8.9 · llOOO 2.0 
5 240237 2 09/18/78 1949 39 3 1 12 1 9 0 0 21.8 7.5 7.4 8750 11.0 
5 240238 2 09/18/18 2031 36 1 2 12 1 0 0 0 21.6 7.4 7.6 8550 33.0 
6 240240 2 09/19/18 1958 39 3 1 12 0 1 0 0 21.1 8.0 7.6 8650 4.0 
6 240241 2 09/19/18 2036 36 1 2 12 2 0 0 0 21.0 7.4 7.7 8350 17.0 
7 240244 2 09/20/18 1951 39 3 4 12 0 1 0 0 21.7 7.9 7.8 8250 20.0 
7 240245 2 09/20/78 2024 35 :5 1 12 2 5 0 0 22.0 8.1 7.8 9100 5.0 
8 240247 2 09/21/78 1945 36 1 4 12 2 1 0 0 23.0 7.6 · 0.0 
8 240248 2 09/21/78 2017 34 3 4 12 1 0 0 0 23.5 9.5 8.1 9550 9.0 
8 240249 2 09/21/78 2056 35 3 1 12 2 1 0 0 21.9 7.6 7.3 8350 5.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

------------------------------------------------------ SPECIES=TES~EL. DARTER ---------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_1 LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

9 240250 3 10/02/78 1925 39 3 2 12 0 1 0 0 19.2 9.2 8.0 11000 8.0 
11 240258 3 10/04/78 1944 35 3 2 12 2 3 0 0 17.4 8.4 7.7 11000 2.0 
11 240259 3 10/04/78 2020 34 3 2 12 1 0 0 0 16.5 9.0 7.6 11500 3.0 
12 240263 3 10/05/78 2045 35 3 2 12 3 2 0 0 17.5 9.2 7.8 10500 5.0 

----------------------------------------------------- SPECIES=BANDED KILLIFISH ~-------------------------------------------------
S_GROUP SAMPLE WEEK, DATE TIME RV_MIlE SITE TIDE GEAR LC_1 LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

3 240233 1 09/07/78 2220 34 3 2 12 2 0 0 0 21.9 7.9 8.5 11000 14.0 
4 240234 1 09/08/78 1940 36 1 4 12 2 1 0 0 24.2 7.0 11000 13.0 
4 240235 1 09/03178 2010 34 3 4 12 1 0 0 0 21.5 9.2 . 11500 6.0 
6 240241 2 09/19/78 2036 36 1 2 12 1 0 0 0 21.0 7.4 7.7 8350 17.0 
7 240245 2 09/20/78 2024 35 3 1 12 3 0 0 0 22.0 8.1 7.8 9100 5.0 
7 240246 2 09/20178 2138 34 3 2 12 4 0 0 0 20.4 8.3 7.8 10050 7.0 
8 240248 2 09/21178 2017 34 3 4 12 1 0 0 0 23.5 9.5 8.1 9550 9.0 

10 240254 3 10/03/78 1943 36 1 2 12 1 0 0 0 18.2 8.2 7.7 11500 60.0 
12 240261 3 10/05/78 1934 36 1 4 12 5 0 0 0 18.9 7.9 7.8 10500 55.0 

(') 12 240262 3 10/05/78 2010 34 3 1 12 1 0 0 0 16.5 9.3 7.8 11500 26.0 
I 12 240263 3 10/05/78 2045 35 3 2 12 3 0 0 0 17.5 9.2 7.8 10500 5.0 ...... 

----------------------------------------------------- SPECIES=LARGEMOUTH BASS ---------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_1 LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

11 240257 3 10/04/78 1916 39 3 1 12 0 0 0 1 17.7 9.0 7.S 10500 10.0 

-------------------------------------------------------- SPECIES=MUMMICHOG ------------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

2 240230 1 09/06/78 2150 34 3 2 12 2 0 0 0 24.2 9.3 8.8 11000 11.0 
3 240233 1 09/07/78 2220 34 3 2 12 0 1 0 0 21.9 7.9 8.5 11000 14.0 
6 240241 2 09/19/18 2036 36 1 2 12 0 1 0 0 21.0 7.4 7.7 8350 17.0 
7 240246 2 09/20178 2138 34 3 2 12 3 0 0 0 20.4 8.3 7.8 10050 7.0 
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1978 HIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

---------------------------------------------------- SPECIES=ATL. MENHADEN ------------------------------------------------------

S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_3 lC_4 TEMP DO PH COND TURB 

4 240235 1 09/08/18 2010 34 3 4 12 0 0 1 0 21.5 9.2 11500 6.0 
4 240236 1 09/08/18 2045 35 3 1 12 0 0 6 1 24.1 8.9 . 11000 2.0 
5 240239 2 09/18/18 2057 35 3 2 12 0 0 47 0 20.9 7.7 7.4 9350 7.0 
8 240249 2 09/21/78 2056 35 3 1 12 0 0 1 0 21. 9 7.6 7.3 8350 5.0 
9 240251 3 10/0z/78 2033 35 3 2 12 0 0 2 0 18.0 9.4 8.1 11000 5.0 

--------------------------------------------------- SPECIES=BlUEBACK HERRING ----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_1 lC~2 lC_3 lC_4 TEMP DO PH COHO TURD 

4 240234 1 09/08/18 1940 36 1 4 12 0 1 0 0 24.2 7.0 11000 13.0 
4 240235 1 09/08/18 2010 34 .3 4 12 5 0 0 0 21.5 9.2 11500 6.0 
7 240245 2 09/20/18 2024 35 3 1 12 1 0 0 0 22.0 8.1 7.8 9100 5.0 
8 240249 2 09/21/78 2056 35 3 1 12 1 0 0 0 21. 9 7.6 7.3 8350 5.0 
9 240250 3 10/02/78 1925 39 3 2 12 1 0 0 0 19.2 9.2 8.0 11000 8.0 
9 240251 3 10/02/78 2033 35 3 2 !2 5 0 0 0 18.0 9.4 8.1 11000 5.0 

n 11 240259 3 10/04/18 2020 34 3 2 12 3 0 0 0 16.5 9.0 7.6 11500 3.0 
I 

00 

--------------------------------------------------- SPECIES=ATl. SILVERSIDE ----------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE rUtE RV_MIlE SITE TIDE GEAR lC_1 lC_2 lC_3 LC_4 TEMP DO PH COHO TURD 

3 240232 1 09/07178 2105 35 3 2 12 0 1 0 0 23.8 8.5 8.2 10500 49.0 
3 240233 1 09/07178 2220 34 3 2 12 0 7 0 0 21.9 7.9 8.5 11000 14.0 
4 240234- 1 09/08/18 1940 36 1 4 12 0 'I 0 0 24.2 7.0 11000 13.0 
4 240235 1 09/08/18 2010 34 3 4 12 0 8 0 0 21.5 9.2 11500 6.0 
4 240236 1 09/08/18 2045 35 3 1 12 0 2 0 0 24.1 8.9 11000 2.0 
5 240239 2 09/18/18 2057 35 3 2 12 0 3 0 0 20.9 7.7 7.4 9350 7.0 
6 240242 2 09/19/18 2134 34 3 2 12 4 0 0 0 18.6 8.3 7.6 10500 3.0 
7 240246 2 09/20178 2138 34 3 2 12 11 2 0 0 20.4 8.3 7.8 10050 1.0 
9 240251 3 10/02/78 2033 35 3 2 12 1 0 0 0 18.0 9.4 8.1 11000 5.0 

10 240255 3 10/03178 2044 34 3 2 12 3 1 0 0 16.1 10.1 7.,9 11500 2.0 
11 240258 3 10/04178 1944 35 3 2 12 1 0 0 0 17.4 8.4 1.,1 11000 2.0 
12 240262 3 10/05/78 2010 34 3 1 12 2 1 0 0 16.5 9.3 7.8 11500 26.0 
12 240263 3 10/05178 2045 35 3 2 12 1 0 0 0 17 .5 9.2 7.8 10500 5.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

---------------------------------------------------- SPECIES=SPOTTAIL SHINER ----------------------------------------------------

S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_l LC_2 LC_3 LC_,* TEMP DO PH COHD TURB 

2 240230 1 09/06/18 2150 . 34 3 2 12 0 1 0 0 24.2 9.3 3.3 11000 11.0 
3 240232 1 09/01/78 2105 35 3 2 12 1 0 0 0 23.8 8.5 8.2 10500 49.0 
4 240235 1 09/08/18 2010 34 3 4 12 1 0 0 0 21.5 9.2 11500 6.0 
4 240236 1 09/08/18 2045 35 3 1 12 2 0 0 0 24.1 8.9 11000 2.0 
5 240237 2 09/18/18 1949 39 3 1 12 0 1 0 0 21.8 7.5 7.4 8750 11.0 
5 240238 2 09/18/18 2031 36 1 2 12 0 1 0 0 21.6 7.4 7.6 8550 33.0 
6 240241 2 09/19/78 2036 36 1 2 12 2 2 0 0 21.0 7.4 7.7 8350 17.0 
7 240245 2 09/20/78 2024 35 3 1 12 2 0 0 0 22.0 8.1 7.8 9100 5.0 
7 240246 2 09/20/78 2138 34 3 2 12 0 5 0 0 20.4 8.3 7.8 10050 7.0 
8 240247 2 09/21/78 1945 36 1 4 12 3 6 0 0 23.0 7.6 . 0.0 
8 240248 2 09/21/78 2017 34 3 4 12 2 0 0 0 23.5 9.5 8.1 9550 9.0 
8 240249 2 09/21/78 2056 35 3 1 12 2 "0 0 0 21.9 7.6 7.3 8350 5.0 

10 240254 3 10/03/78 1943 36 1 2 12 1 0 0 0 18.2 8.2 7.7 11500 60.0 
11 240259 3 10/04/78 2020 34 3 2" 12 0 2 0 0 16.5 9.0 7.6 11500 3.0 
12 240261 3 10/05/78 1934 36 1 '* 12 0 1 0 0 18.9 7.9 7.8 10500 55.0 
12 240262 3 10/05/78 2010 34 3 1 12 0 1 0 0 16.5 9.3 7.8 11500 26.0 
12 240263 3 10/05/78 2045 35 3 2 12 1 0 0 0 17.5 9.2 7.8 10500 5.0 

C') 

-~--------------------------------------------------- SPECIES=STRIPED BASS -----------------------------------------------------

S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_1 lC_2 LC_3 LC_4 TEMP DO PH COHO TURB 

1 240225 1 09/05/78 2015 39 3 2 12 109 1 0 0 25.2 8.7 7.9 9550 4.0 
1 240226 1 09/05/78 2120 36 1 2 12 37 0 0 0 24.8 6.6 7.6 10500 9.0 
1 240227 1 09/05/78 2250 35 3 2" 12 27 0 0 0 25.2 8.5 8.0 10500 7.0 
2 240228 1 09/06/78 2010 39 3 4 12 30 0 Ii 0 25.6 8.3 8.0 9700 51.0 
2 240229 1 09/06/78 2045 36 1 1 12 13 0 0 0 24.9 5.8 7.4 11000 98.0 
2 240230 1 09/06/78 2150 34 3 2 12 6 0 0 0 24.2 9.3 8.8 11000 11.0 
3 240231 1 09/07/78 2030 39 3 1 12 89 0 0 0 24.8 8.6 8.1 9600 10.0 
3 240232 1 09/01/78 2105 35 3 2 12 11 0 1 0 23.8 8.5 8.2 10500 49.0 
3 240233 1 09/01/78 2220 34 3 2 12 31 0 0 0 21.9 7.9 8.5 11000 14.0 
4 240234 1 09/08/78 1940 36 1 4 12 64 0 0 0 24.2 7.0 11000 13.0 
4 240235 1 09/08/78 2010 34 3 4 12 87 0 0 0 21.5 9.2 11500 6.0 
4 240216 1 09/08/78 2045 35 3 1 12 27 0 0 0 24.1 8.9 . 11000 2.0 
5 240237 2 09/18/78 1949 39 3 1 12 157 0 0 0 21.8 7.5 7.4 8750 11.0 

" 5 240238 2 09/18/78 2031 36 1 2 12 18 0 0 0 21.6 7.4 7.6 8550 33.0 
5 240239 2 09/18/78 2057 35 3 2 12 39 1 0 0 20.9 7.7 7.4 9350 7.0 
6 240240 2 09/19/78 1958 39 3 1 12 52 0 0 0 21.1 8.0 7.6 8650 4.0 
6 240241 2 09/19/78 2036 36 1 2 12 43 0 0 0 .. 21. 0 7.4 7.7 8350 17.0 
6 240242 2 09/19/78 2134 34 3 2 12 39 0 0 0 18.6 8.3 7.6 10500 3.0 
7 240244 2 09/20/78 1951 39 3 4 12 31 0 0 0 21.7 7.9 7.8 8250 20.0 
7 240245 2 09/20/78 2024 35 3 1 12 38 0 1 0 22.0 8.1 7.8 9100 5.0 
7 240246 2 09/20/78 2138 34 3 2 12 61 1 2 0 20.4 8.3 7.8 10050 7.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

--------------------------------------------~---------- SPECIES=STRIPED BASS ----------------------------------------------------. 
S_GROUP SA~iPL E WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_l LC_2 LC_3 lC~4 TEMP DO PH COND TURB 

8 240247 2 09/21/78 1945 36 1 4 12 18 0 0 0 23.0 7.6 . . 0.0 
8 240248 2 09/21/78 2017 34 3, 4 12 49 0 1 0 23.5 9.5 8.1 9550 9.0 
8 240249 2 09/21/78 2056 35 3 1 12 25 0 1 0 21. 9 7.6 7.3 8350 5.0 
9 240250 3 10/02/78 1925 39 3 2 12 61 1 0 0 19.2 9.2 8.0 11000 8.0 
9 240251 3 10/02/78 2033 35 3 2 12 20 0 1 .1 18.0 9.4 8.1 11000 5.0 
9 240252 3 10/03/78 134 36 1 4 12 17 0 0 0 18.2 7.9 7.8 10500 4.0 

10 240253 3 10/03/78 1916 39 3 2 12 16 0 0 0 17.9 8.9 7.7 10500 14.0 
10 240254 3 10/03/18 1943 36 1 2 12 12 0 0 0 18.2 8.2 7.7 11500 60.0 
10 240255 :5 10/03/78 2044 34 3 2 12 38 0 0 0 16.1 10.1 7.9 11500 2.0 
11 240257 3 10/04/78 1916 39 3 1 12 11 0 0 0 17.7 9.0 7.5 10500 10.0 
11 240258 3 10/04/78 1944 35 3 2 12 11 0 0 0 17.4 8.4 7.7 11000 2.0 
11 240259 3 10/04/18 2020- 34 3 2 12 38 0 0 0 16.5 9.0 7.6 11500 3.0 
12 240261 3 10/05/78 1934 36 1 4 12 7 0 0 0 18.9 7.9 7.8 10500 55.0 
12 240262 3 10/05/78 2010 34 3 1 12 83 1 0 0 16.5 9.3 7.8 11500 26.0 
12 240263 3 10/05/18 2045 35 3 2 12 20 0 0 0 17.5 9.2 7.8 10500 5.0 

----------------------------------------------------- SPECIES=ATLANIIC TOMCOD ---------------------------------------------------
n S_GROUP SAJ1PlE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_3 LC_4 TEMP DO PH COND TURB I 
l-' 
0 5 240238 2 09/18/78 2031 36 1 2 12 1 0 0 0 21.6 7.4 7.6 8550 33.0 

5 240239 2 09/18/78 2057 35 3 2 12 1 0 0 0 20.9 7.7 7.4 9350 7.0 
6 240241 2 09/19/78 2036 36 1 2 12 2 0 0 0 21.0 7.4 7.7 8350 17.0 
8 240249 2 09/21/78 2056 35 3 1 12 1 0 0 0 21. 9 7.6 7.3 8350 5.0 
9 240252 3 10/03/78 134 36 1 4 12 2 0 0 0 18.2 7.9 7.8 10500 4.0 

10 240254 3 10/03/78 1943 36 1 2 12 1 0 0 0 18.2 8.2 7.7 11500 60.0 
11 240258 3 10/04/78 1944 35 3 2 12 1 0 0 0 17.4 8.4 7.7 11000 2.0 
12 240261 3 10/05/78 1934 36 1 4 12 4 0 0 0 18.9 7.9 7.8 10500 55.0 

------------------------------------------------------ SPECIES=WHITE CATFISH ----------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_3 LC_4 TEMP DO PH COND TURB 

1 240225 1 09/05/78 2015 39 3 2 12 0 0 1 3 25.2 8.7 7.9 9550 4.0 
1 . 240226 1 09/05/78 2120 36 1 2 12 0 0 1 0 24.8 6.6 1.6 10500 9.0 
1 240227 1 09/05/78 2250 35 3 2 12 0 0 9 12 25.2 8.5 8.0 10500 7.0 
2 240228 1 09/06/78 2010 39 3 4 12 0 0 4 0 25.6 8.3 8.0 9700 51. 0 
2 240229 1 09/06/78 2045 36 1 1 12 0 0 0 1 24.9 5.8 7.4 11000 98.0 
3 240231 1 09/07/78 2030 39 3 1 12 0 0 1 0 24.8 8.6 8.1 9600 10.0 
3 240232 1 09/07/78 2105 35 3 2 12 0 0 1 1 23.8 8.5 8.2 10500 49.0 
5 240239 2 09/18/78 2057 35 3 2 12 0 0 0 1 20.9 7.7 7.4 9350 7.0 
7 240244 2 09/20/18 1951 39 3 4 12 0 0 0 2 21.7 7.9 7.8 8250 20.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

------------------------------------------------------ SPECIES=WHITE CATFISH ------------------,---------------------------------

S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR LC_l LC_2 LC_3 LC_4 TEMP DO PH COHO TURB 

9 240251 3 10/0U78 2033 35 3 2 12 0 0 0 1 18.0 9.4 8.1 11000 5.0 
9 240252 3 10/03/18 134 36 1 4 12 0 0 0 1 18.2 7.9 7.8 10500 4.0 

10 240253 3 10/03/18 1916 39 3 2 12 0 0 1 0 17.9 8.9 7.7 10500 14.0 

------------------------------------------------------- SPECIES=WHITE PERCH ----------------------------------------------------. 

S_GROUP SAMPLE WEEK DATE TIME RV_MILE SITE TIDE GEAR lC_1 lC_2 lC_3 lC_4 TEMP DO PH COND TUR8 

, 1 240225 1 09/05/18 2015 39 3 2 12 35 ,·17 4 0 25.2 8.7 7.9 9550 "4.0 
1 240226 1 09/05/18 2120 36 1 2 12 13 4 1 0 24.8 6.6 7.6 10500 9.0 
1 240227 1 09/05/78 2250 35 3 2 12 4 13 15 0 25.2 8.5 8.0 10500 7.0 
2 240228 1 09/06/78 2010 39 3 4 12 7 4 8 0 25.6 8.3 8.0 9700 51.0 
2 240229 1 09/06/18 2045 36 1 1 12 9 1 2 0 24.9 5.8 7.4 11000 98.0 
2 240230 1 09/06/78 2150 34 3 2 12 4 10 11 0 24.2 9.3 8.8 11000 11.0 
3 240231 1 09/01/78 2030 39 3 1 12 23 7 1 0 24.8 8.6 8 .1 9600 10.0 
3 240232 1 09/07/18 2105 35 3 2 12 4 1 11 0 23.8 8.5 8.2 10500 49.0 
3 240233 1 09/01/78 2220 34 3 2 12 0 11 10 0 21.9 7.9 8.5 11000 14.0 

·4 240234 1 09/08/78 1940 36 1 4 12 24 1 1 0 24.2 7.0 11000 13.0 
4 240235 1 09/08/78 2010 34 3 4 12 10 16 18 1 21.5 9.2 11500 6.0 

n ,4 240236 1 09/08/78 2045 35 3 1 12 8 8 3 0 24.1 8.9 . 11000 2.0 I 5 240237 2 09/18/78 1949 39 3 1 12 75 11 3 0 21.8 7.5 7.4 8750 11.0 .... .... 5 240238 2 09/18/78 2031 36 1 2 12 14 1 0 0 21.6 7.4 7.6 8550 33.0 
·5 240239 2 09/18/18 2057 35 3 2 12 7 7 11 0 20.9 7.7 7.4 9350 7.0 
·6 240240 2 09/19/78 1958 39 3 1 12 18 1 0 0 21.1 8.0 7.6 8650 4.0 

6 240241 2 09/19/78 2036 36 1 2 12 35 1 0 0 21.0 7.4 7.7 8350 17.0 
6 240242 2 09/19/78 2134 34 3 2 12 7 1 1 0 18.6 8.3 7.6 10500 3.0 
7 240244 2 09/20/78 1951 39 3 4 12 7 3 0 0 21.7 7.9 7.8 8250 20.0 
7 240245 2 09/20/78 2024 35 3 1 12 1 1 0 0 22.0 8.1 7.8 9100 5.0 
7 240246 2 09/20/18 2138 34 3 2 12 4 1 1 2 20.4 8.3 7.8 10050 7.0 
8 240247 2 09/21/78 1945 36 1 4 12 8 1 0 0 23.0 7.6 . 0.0 
8 240248 2 09/21/78 2017 34 3 4 12 27 20 3 0 23.5 9.5 8.1 9550 9.0 
8 240249 2 09/21/78 2056 35' 3 1 12 5 7 17 0 21. 9 7.6 7.3 8350 5.0 
9 240250 3 10/0U78 1925 39 3 2 12 22 8 6 1 19.2 9.2 8.0 11000 8.0 
9 240251 3 10/0U78 2033 35 3 2 12 5 8 5 0 18.0 9.4 8.1 11000 5.0 
9 240252 3 10/03/78 134 36 1 4 12 7 0 0 0 18.2 7.9 7.8 10500 4.0 , 10 240253 3 10/03/78 1916 39 3 2 12 5 1 7 0 17. 9 8.9 7.7 10500 14.0 

10 240254 3 10/03/78 1943 36 1 2 12 6 0 0 0 18.2 8.2 7.7 11500 60.0 
10 240255 3 10/03/78 2044 34 3 2 12 1 1 1 0 16.1 10.1 7.9 11500 2.0 
11 240257 3 10/0(,/78 1916 39 3 1 12 10 4 1 0 11.7 9.0 1.5 10500 10.0 
11 240258 3 10/04/78 1944 35 3 2' 12 ~ 0 1 0 17.4 8.4 7.7 11000 2.0 
11 240259 3 10/04/18 2020 34 3 2 12 5 4 3 0 16.5 '9.0 7.6 11500 3.0 
12 240261 3 10/05/78 1934 36 1 4 12 7 0 0 0 18.9 7.9 7.8 10500 55.0 
12 240262 3 10/05/78 2010 34 3 1 12 18 13 14 0 16.5 9.3 7.8 11500 26.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

------------------------------------------------------- SPECIES=WHITE PERCH ------------------------------------------------------
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH COND TURB 

-12 240263 3 10/05/18 2045 35 3 2 12 10 5 5 0 17.5 9.2 7.8 10500 5.0 

----------------------------------------------------- SPECIES=NORTH. PIPEFISH ---------------------------------------------------. 
S_GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_l lC_2 lC_3 lC_4 TEMP DO PH COHO TURB 

1 240225 1 09/05/18 2015 39 3 2 12 0 1 0 0 25.2 8.7 7.9 9550 4.0 
1 240226 1 09/05/78 2120 36 1 2 12 0 2 0 0 24.8 6.6 7.6 10500 9.0 
2 240229 1 09/06/78 2045 36 1 1 12 0 0 1 0 24.9 5.8 7.4 11000 98.0 
4 240234 1 09/08/78 1940 36 1 4 12 0 2 1 0 24.2 7.0 11000 13.0 
4 240236 1 09/08/78 2045 35 3 1 12 0 1 1 0 24.1 8.9 . 11000 2.0 
6 240241 2 09/19/78 2036 36 1 2 12 1 3 1 0 21.0 7.4 7.7 8350 17.0 
7 240245 2 09/20/78 2024 35 3 1 12 0 1 1 0 22.0 8.1 7.8 9100 5.0 
8 240247 2 09/21/78 1945 36 1 4 12 3 0 0 0 23.0 7.6 . . 0.0 
9 240252 3 10/03/78 134 36 1 4 12 0 1 0 0 18.2 7.9 7.8 10500 4.0 

10 240254 3 10/03/78 1943 36 1 2 12 0 0 1 0 18.2 8.2 7.7 11500 60.0 
11 240258 3 10/04/78 1944 35 3 2 12 0 3 1 0 17 .4 8.4 7.7 11000 2.0 
12 240261 3 10/05/78 1934 36 1 4 12 6 2 0 0 18.9 7.9 7.8 10500 55.0 

C') 12 240263 3 10/05/78 2045 35 3 2 12 1 0 0 0 17.5 9.2 1.8 10500 5.0 
I ..... 

N 

----------------------------------------------------- SPECIES=REDBREAST SUNFSH --------------------------------------------------
S_GROUP SAMPLE WEEK OATE TIME RV_MIlE SITE TIOE GEAR lC_l LC_2 LC_3 lC_4 TEMP DO PH COND TURB 

1 240226 1 09/05/18 2120 36 1 2 12 0 0 1 0 24.8 6.6 7.6 10500 9.0 
2 240229 1 09/06/78 2045 36 1 1 12 0 0 1 0 24.9 5.8 1.4 11000 98.0 
5 240238 2 09/18/78 2031 36 1 2 12 0 0 1 0 21.6 7.4 7.6 8550 33.0 
6 240241 2 09/19/78 2036 36 1 2 12 0 0 1 0 21.0 7.4 7.7 8350 17.0 
9 240252 3 10/03/78 134 36 1 4 12 0 1 0 0 18.2 1.9 7.8 10500 4.0 

12 240261 3 10/05178 1934 36 1 4 12 0 0 1 0 18.9 7.9 7.8 10500 55.0 

----------------------------------------------------- SPECIES=ATL. NEEDlEFISH ---------------------------------------------------
S":"GROUP SAMPLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR lC_l lC_2 lC_3 lC_4 TEMP DO PH COND TURB 

8 240248 2 09/21/78 2017 34 3 4 12 0 0 0 1 23.5 9.5 8.1 9550 9.0 
9 240250 3 10/0l/78 1925 39 3 2 12 0 0 1 0 19.2 9.2 8.0 11000 8.0 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
CATCH AND WATER QUALITY DATA FOR SUPPLEMENTARY SAMPLES 

(ZERO CATCH SAMPLES ARE EXCLUDED) 

----------------------------------------------------- SPECIES=TIDEWATR SLVSIDE --------------------------------------------------. 
S_GROUP SAf1PLE WEEK DATE TIME RV_MIlE SITE TIDE GEAR LC_1 LC_2 LC_3 LC_4 TEMP DO PH COND lURB 

1 240227 1 09/05/78 2250 35 3 2 12 0 1 0 0 25.2 8.5 8.0 10500' 7.0 
2 240230 1 09/06/78 2150 34 3 2 12 0 1 0 0 24.2 9.3 8.8 11000 11.0 
6 240242 2 09/19/13 2134 34 3 2 12 1 4 0 0 18.6 8.3 7.6 10500 3.0 
7 240245 2 09/20/18 2024 35 3 1 12 0 1 0 0 22.0 8.1 7.8 9100 5.0 

10 240255 3 10/03/78 2044 34 3 2 12 3 0 0 0 16.1 10.1 7.9 11500 2.0 
12 240262 3 10/05/78 2010 34 3 1 12 1 0 0 0 16.5 9.3 7.8 11500 26.0 

----------------------------------------------------- SPECIES=ROUGH SILVERSIDE --------------------------------------------------

(") 
I ..... 

W 

S_GROUP 

3 
4 

SAMPLE 

240232 
240235 

WEEK DATE 

1 09/07/73 
1 09/08/73 

TIME RV_MILE SITE TIDE 

2105 35 3 2 
2010 34 3 4 

GEAR LC_l LC_2 LC_3 LC_4 TEMP DO PH COND TURa 

12 0 1 0 0 23.8 8.5 8.2 10500 49.0 
12 0 3 0 0 21.5 9.2 11500 6.0 
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APPENDIX D 

FISH LENGTH DATA FOK NIGHT BEACH SEINE EFFICIENCY 
TESTS 

science services dlylslon 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 

LENGTH DATA LEGEND 

SAMPLE: NIGHT BEACH SEINE EFFICIENCY TEST SAMPLES <= 240036 

GEAR SAMPLING DEVICE (BEACH SEINES: 12 = 100 FT,53 = 500 FT) 

TOW 

SPEC 

LEN II 

o = 500 FT BEACH SEINE Tmol 
1 = 1ST 100 Fr BEACH SEINE Tmol 
2 = 2ND 100 FT BEACH SEINE TOW 

30 = JUVENILE STRIPED BASS 
35 = JUVENILE WHITE PERCH 

LENGTH OBSERVATION NUMBER 

·e 
~ 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 
LENGTH DATA 

S 
A l l l l l l l l l l l 
M G S l l l l l l l l l E E E E E E E E E E E 
p E T P E E E E E E E E E N H H H H H H H N N H 
l A 0 E H N H N H N N H N 1 1 1 1 1 1 1 1 1 1 2 
E R W C 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 

240001 53 0 30 89 61 88 88 85 90 68 67 88 81 76 79 99 74 82 93 78 74 74 9S 
240001 53 0 35 75 77 74 85 81 81 72 69 78 70 73 81 83 82 79 78 77 88 74 77 
2400()2 12 1 30 82 88 88 86 86 91 95 74 92 91 · · · · · · · 
240002 12 1 35 78 84 82 80 78 88 74 77 74 80 75 86 85 79 73 76 78 85 
240003 12 2 30 89 87 82 96 93 91 98 79 81 94 108 86 81 76 81 87 83 
240003 12 2 35 82 81 76 75 85 80 76 76 74 73 76 75 · · · · 240004 53 0 30 109 90 99 108 69 68 89 73 79 88 73 88 80 93 91 84 72 77 74 89 
240004 53 0 35 65 73 76 65 54 68 61 70 63 66 70 75 75 84 73 67 66 76 65 64 
240005 12 1 30 70 95 79 83 83 73 85 67 77 80 78 78 75 89 74 89 77 76 98 86 
240005 12 1 35 76 63 80 65 80 73 67 68 64 75 67 70 69 
240006 12 2 30 91 83 88 82 67 88 71 75 77 75 80 80 65 
240006 12 2 35 69 34 59 · · · · · · · · · 
240007 53 0 30 95 83 74 83 89 96 84 68 81 73 92 61 85 78 92 74 112 86 82 80 
240007 53 0 35 67 68 77 75 75 72 66 69 73 83 68 70 76 75 69 75 73 72 75 76 
240008 12 1 30 92 76 85 83 99 80 78 82 71 ~9 82 
240003 12 1 35 72 67 70 68 71 65 76 64 73 66 65 , 240009 12 2 30 84 
240009 12 2 35 75 . · · · . · · · · · · · · · · · 
240010 53 0 30 lOS 76 108 79 74 91 70 80 80' 80 68 83 77 92 77 93 61 67 67 86 
240010 53 0 35 72 75 80 74 65 63 60 66 75 67 66 73 75 81 66 73 62 79 76 67 
240011 12 1 30 77 69 79 73 80 80 74 74 81 80 74 78 63 86 72 89 98 83 91 88 
240011 12 1 35 76 74 72 65 76 84 67 61 67 75 76 70 · · · · · 
240012 12 2 30 70 79 76 72 93 95 73 71 77 76 82 81 75 79 84 82 74 60 
240012 12 2 35 79 72 72 63 · · . · · · · · · · · · · 
240013 53 0 30 102 37 96 94 82 110 112 93 92 115 87 105 95 92 97 100 103 85 98 85 
240013 53 0 35 80 81 84 85 80 90 86 91 70 81 82 84 85 82 8(. 75 81 80 83 86 
240014 12 1 30 82 92 80 84 103 94 101 102 87 100 107 72 77 73 75 
240014 12 1 35 90 80 81 · · 240015 12 2 30 98 95 108 100 100 86 97 88 · · · · · · · · · · 
240016 53 0 30 98 103 85 90 89 85 101 77 90 88 80 80 95 95 85 88 88 80 87 112 
240016 53 0 35 80 64 75 77 68 75 69 69 67 83 67 69 61 47 65 68 80 68 69 69 
240017 12 1 30 74 102 100 103 93 
240017 12 1 35 69 · · · · · · 
240018 12 2 30 82 89 80 98 80 85 39 82 78 96 87 
240018 12 2 35 66 . · · · · · · · · · · · · · 240019 53 0 30 8(. 110 75 83 89 85 112 78 83 114 76 71 75 88 105 88 80 73 93 85 
2';0019 53 0 35 72 65 78 52 60 69 75 73 78 73 58 70 63 66 71 77 79 79 77 68 
240020 12 1 30 85 94 77 104 85 80 70 80 91 69 87 78 
24!)02D 12 1 35 62 80 74 69 76 65 60 55 80 69 · · 
240021 12 2 30 72 75 90 94 98 85 83 74 77 82 80 65 57 
240021 12 2 35 79 62 59 67 77 57 70 75 .. · · · · · · · 
240022 53 0 30 77 75 79 90 85 78 73 84 84 100 85 76 78 77 77 95 76 75 85 78 
240022 53 0 35 69 68 85 80 73 77 74 75 80 74 65 80 76 76 76 75 64 79 77 75 
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1978 NIGHT BEACH SEINE EFFICIENCY REPORT 

LENGfH DATA 

S 
A l l l l l l l l l l l 
M G S l l l l l l l l l E E E E E E E E E E E 
P E T P E E E E E E E E E N N N N N N N N H N H 
l A 0 E N H H N H N H H N 1 1 1 1 1 1 1 1 1 1 2 
E R W C 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 

240023 12 1 35 72 65 · · 240024 12 2 30 98 84 89 76 · . . · · · · · · . · · · 240025 53 0 30 99 87 103 114 104 114 100 III 70 88 108 110 99 98 99 101 90 95 115 117 
240025 53 0 35 83 92 94 85 88 86 78 94 79 85 . 87 85 88 87 96 94 92 84 93 86 
240026 12 1 30 96 115 95 94 90 100 105 85 95 91 87 70 . 83 101 94 88 100 97 85 87 
240026 12 1 35 90 90 90 92 86 85 85 82 84 
240027 12 2 30 100 e7 106 97 
240027 12 2 35 61 85 · · · · · . . · · · · · · 
240028 53 0 30 94 97 90 99 95 99 91 l18 92 100 119 91 91 89 108 81 104 87 88 87 
240028 53 0 35 74 65 67 75 85 78 65 78 83 75 74 70 68 68 61 77 77 73 
240029 12 1 30 91 85 108 90 89 95 
240029 12 1 35 74 56 70 · · . · · · · . · . · · · · 240031 53 0 30 88 87 80 80 87 92 93 104 75 80 88 88 75 80 80 112 78 100 88 85 
240031 53 0 35 78 79 85 70 83 64 77 78 59 79 73 75 69 75 75 66 74 85 84 75 
240032 12 1 30 85 75 
240032 12 1 35 67 71 
240033 12 2 30 77 

a 240033 12 2 35 81 . · · . · · · . · · · · · ~ 240034 53 0 30 90 85 102 75 93 81 80 90 102 80 84 67 82 94 94 100 80 85 73 72 
240034 53 0 35 72 81 88 87 72 67 66 62 69 67 76 81 80 74 72 77 78 73 70 66 
240035 12 1 35 86 83 78 75 
2(,0036 12 2 30 90 78 
240036 12 2 35 75 65 
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APPENDIX E 

SCATTER PLOTS OF CATCH EFFICIENCY A1~ SELECTED ENVIRONMENTAL 
DATA FOR BEACH SEINE EFFICIENCY. TESTS 

science services division 
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KEY TO APPENDIX E 

A = One Observation 

B = Two Observations 

C = Three Observations 

1978 Plots Represent Combined Tows 1 and 2 of the lOO-ft Seine. 

E-l science services division 
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Figure E-l. Night Catch Efficiency for Juvenile Striped Bass in lQQ",.ft S'eine versus Esti'mated Number of JuvenHe 
Striped Bass Enclosed in 500-ft Seine in 1978 
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Figure E-2. Night Catch.Efficiency for Juvenile Striped Bass in 100-ft Seine versus Water Temperatures in 1978. 
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Figure E-3. Night Catch Efficiency for Juvenile Striped Bass in 100-ft Seine versus Turbidity in 1978 
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Figure E-4. Night Catch Efficiency for Juvenile White Perch in iOO-ft Seine versus Estimated Number of Juvenile 
White Perch Enclosed in'SOO-ft Seine in 1978 
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Figure E-S. Night Catch Efficiency of Juvenile White Perch in 100-ft Seine versus Water Temperature in 1978 
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Figure E-6. Night Catch Efficiency of Juvenile White Perch in lOO-ft Seine versus Turbidity in 1978 
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Figure E-7. Night Catch Efficiency for Yearling and Older «lSOmm) White Perch in 100-ft Seine versus Estima~ed 
Number of Yearling and Older «lSOmm) White Pe~ch Enclosed in 500-ft Seine in 1978 
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Figure E-8. Night Catch Efficiency of Yearling and Older '(~15Omm) White Perch in lOO-ft Seine versus Temperature 
in 1978 ,. ... 
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Figure E-9. Night Catch Efficiency of Yearling and Older (~15Omm) l~±te Perch in IOO-ft Seine versus Turbidity 

in 1978 -
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Figure E-10. Night Catch Efficiency of Juvenile Striped B~ss. ~n. 10Q-:-ft Se~ne yersus Conductivity' :tn 19]8 
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Figure E-ll. Night Catch Efficiency of Juvenile White Perch in 100-ft Seine versus Conductivity in 1918 
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Figure E-12. Night Catch Efficiency of Yearling and Older «l50mm) White Perch in IOO-ft Seine versus Conductivity 
in 1978 -
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Figure E-13. Day Catch Efficiency of Juvenile Striped Bass in 100-ft Seine versus Conductivity in 1977 
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APPENDIX F 

SUPPORTING DATA AND STATISTICAL TESTS 

science services division 
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Table F-l 

Analysis of Variance on TransforrnedtCatch Data of lOO-ft Supplementary 
Night Beach Seines for Juvenile Striped Bass, Juvenile 

White Perch, and Yearling and Older «lSOmm) 
White Perch during 1978 -

Source of 
Variation df -SS . ·MS F P 

Juvenile Striped 
Bass: 

Weeks (Random) 2 0.03000 0.01500 2.669 0.090 

Sites (Fixed) 3 0.04401 0.01467 2.046 0.209 
Weeks 'x:Sites 6 0.04302 0.00717 1.276 0.305 

Error 24 0.13488 0.00562 

Total 35 0.25191 

Juvenile White 
Perch: 

Weeks (Random) 2 0.07900 0.03950 1.425 0.260 
Si tes (Fi xed) 3 0.16701 0.05567 3.212 0.104 
Weeks x··Sites 6 0.10398 0.01733 0.625 0.708 
Error 24 0.66504 0.02771 

Total 35 1.01503 

Yearling and 
01der(~15Or.un) 
White Perch 

Weeks (Random) 2 4.28900 2.14~50 3.704 0.040* 
Sites (Fi xed) 3 9·.55299 3~ 18433 14.997 0.0.03* 
Weeks :x. Si tes 6 1".21398 0.21233 0.367 0.893 
Error 24 13.89504 0.57896 

Totill 35 29.01101 

df = degrees of freedom 
SS = sum of the squares 
MS = mean square 
F = test statistic 

. p = probabi 1 i ty of 1 arger F 
* = si8nificant (a= 0.05) 

.tZ = X- .252 ; Juvenile Striped Bass 
1. = x.-0. 240 .: Juvenil e White Perch 
Z = X-0•394 : Yearling and Older li'50mm) "/hite Perch. 

(transfonnations were based on supplementary night beach setne ci\tcn 
data) . 

F-l science services division 
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Table F-2 

Estimated Number of Juvenile Striped Bass Enclosed in 500-ft Seine in 1978 

~leek Sand Bar 
Te$t Sllte~ 

Croton Park Quarry Vet's Beach Week Totals 

09/03- 09 744 343 256 1144 2487 

09/17-23 348 434 254 260 1296 

10/01-07 320 248 183 218 969 

Site Totals 1412 1025 693 1622 4752 
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Table F-3 

Number of Marked Juvenile White Perch Recaptured in SOO-ft Seine Sample/Number of 
Juvenile White Perch Marked from Each 100-ft Sei~e Sample in 1978 

Test Sites 

Heek . Sand Bar Croton Park ~uarrt Vet's Beach 
Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 

09/03-09 18/21 12/12 13/15 03/03 11/12 01/02 12/13 04/05 

09/17-23 03/04 00/00 01/02 01/02 10/15 08/09 02/06 00/03 

10/01-07 09/10 02/03 03/03 00/00 02/03 01/02 04/05 02/04 
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Week 

09/03-09 

09/17-23 

10/01-07 

Site Totals 
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Table F-4 

Estimated Number of Juvenile White Perch Enclosed inSOO-ft Seine in 1978 

Test Sites 
Sand Bar Croton Park Quarry Vet's Beach Week Totals 

339 93 600 129 1161 

141 72 641 176 1030 

152 21 283 112 568 

632 186 1524 417 2759 
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Table F-5 

Number of Marked Yearling and Older ~150mm) White Perch Recaptured in 500-ft Seine 
Sample/Number of Yearling and Older ~l50mm) White Perch Marked from Each 

IOO-ft Seine Sample in 1978 

Test Sites 
Sand Bar Croton Park guarr~ Vet's Beach 

Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 

09/03-09 09/12 04/05 11/12 00/01 02/02 00/00 01/02 00/00 

09/17-23 02/02 00/00 00/00 01/02 01/01 00/00 03/06 00/01 

10/01-07 01/01 00/01 02/02 00/00 DO/DO 00/00 01/01 01/01 
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Table F-6 

Estimated Number of Yearling and Older'~~150nun) White Perch Enclosed in . 
SOo-'ft Seine in 1978 

Test Sites 
Week 

Sand Bar Croton Park Quarry Vet I s Beach . Week Totals 

09/03-09 205 41 48 37 331 

09/17-23 87 23 13 61 184 

10/01-07 37 8 2 68 115 

Site Totals 329 72 63 166 630 
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Table F-7 

Results of Wilcoxon Signed Rank Test for Equality of 
Recapture Rates for Fish Marked in First and 

Second lOO-ft Seine Tows in 1978 

Equality of Recapture Rates 

Species n T+ 

Juvenile Striped Bass 12 41.5 

Juvenile White Perch 12 35.0 

Yearling and Older 12 9.0 
{<150mm} 

White Perch 

n = the number of paired observations 
T~ = test statistic 

+ n 
T = r R.'¥. 

i=l 1 1 

Ri'¥i = positive signed rank 
p = probability of obtaining 
a = 0.05 

F-7 

+ a larger T 

*p 

>0.85 

>0.16 

>0.25 

science aervlces division 
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Table F-8 

Number of Total Length Measurements Taken from Tow 1 and Tow 2 
(Night Beach Seine Efficiency Tests) for Juvenile 

Striped Bass and White Perch in 1978 

-TO\1 1 -Tow 2 

Juvenile Striped Bass: 

09/03-09 61 49 

09/17-23 32 36 

10/01-07 28 7 

Juvenile White Perch: 

09/.03-09 54 20 

09/17-23 16 9 

10/01-07 18 5 

F-8 SCience .ervlces division 
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Table F-9 

Number of Marked Juvenile Striped Bass Recaptured in 500-ft Seine 
Sample/Number of Juvenile Striped Bass Marked from Each 100-ft 

Seine Sample in 1978 

Test Sites 

Sand Bar Croton Park Quarrl 
Tow 1 Tow 2 Tow 1 Tow 2 Tow 1 Tow 2 

10/26 17/23 43/47 13/16 11/13 01/01 

15/17 08/09 05/10 11/21 12/13 13/16 

21/21 04/05 06/11 00/01 02/02 01/03 

>, • 

~ 

Vet's Beach 
Tow 1 Tow 2 

33/48 18/27 

00/05 04/08 

00/01 02/04 
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FOREWORD 

The Beach Seine Compa~ison Repo~t was prepa~ed by Ve~sar, 
Inc., ESM Ope~ations, with the support of Coastal Envi~onmental 
Services, Inc., for Consolidated Edison Company of New York, 
Inc., under contract numbe~ 620803. The objective of this 
report is to evaluate the usefulness of beach seine programs 
being conducted by the New York Utilities and the New York 
State Department of Environmental Conse~vation as estimators of 
relative year class strength of fish in the Hudson River. 

iii 





EXECUTIVE SUMMARY 

Three beach seine programs to monitor fish abundance are 
presently being conducted in the Hudson River. Two of these 
programs are being conducted by the New York State Department 
of Environmental Conservation (NYSDEC striped bass program and 
NYSDEC shad program) and the other is conducted by the New York 
Utilities. This study was undertaken to evaluate these beach 
seine programs for their relative ability to produce reliable 
indices of abundance for five Hudson River fish species: 
striped bass, white perch, American shad, Atlantic tomcod, and 
bay anchovy. 

Three major methodological differences between the three 
beach seine programs were identified: 

• Gear -- Both the Utility and NYSDEC shad program use a 
30.5-m net (however, the NYSDEC net is 0.6 m deeper). 
The NYSDEC striped bass program uses a 6l-m net. 

• Statistical Design -- The NYSDEC striped bass program 
uses a fixed beach design. The Utility program uses a 
stratified random design. The NYSDEC shad program 
switched from a stratified random design to a fixed 
beach design in 1983. 

• Geographic Extent -- The Utility program samples from 
river mile 12 to river mile 152. The NYSDEC striped 
bass program samples from river mile 23 to river mile 
41. The NYSDEC shad program presently samples several 
subsets of the area between river miles 55 and 140. 

In addition, there are differences in the number of samples 
taken by each program on each river run, although all programs 
sample on a biweekly basis. 

To conduct the evaluation, data collected in these programs 
from 1981 to 1985 were analyzed. In addition, offshore data 
collected by both the NYSDEC and the Utilities were utilized 
for analyses that focused on estimating the proportion of the 
riverwide population subject to sampling by the beach seine 
gear. 

The approach taken to compare the three sampling programs 
was to first develop and characterize a prototype estimator, 
and then compare the NYSDEC and Utility programs for their 
abilities to satisfy the requirements of the prototype estimator. 
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The prototype estimator was identified as a statistic that 
possesses two major characteristics. First, the variance of 
the index can be estimated from the catch data to determine its 
precision. Second, the expected value of the index is equal to 
the true riverwide abundance of fish mUltiplied by some constant 
value which is invariant over years. For the prototype to be 
extended from an index of relative abundance to one of absolute 
abundance, a third requirement exists that the invariant 
proportion of the population occurring in the sampled beaches 
be known. 

The selected prototype estimator was based on mean catch 
per unit effort and the Utility and NYSDEC programs were described 
as special cases of a three-stage sampling model for estimating 
the mean. Algebraic expressions for the estimator of mean 
catch per unit effort and variance were provided. Estimates of 
the components of population variance were identified and 
partitioned, and used to provide a basis for making a number of 
comparisons among the beach seine programs. 

The effect of using different types of gear was assessed 
by comparing the means and variances of catches collected from 
the same beaches by the different programs. In general, the 
types of gears used for the NYSDEC progrms were found to be 
more efficient (i.e., had lower variability) than those used 
for the Utility program. 

The effect of the fixed beach design on precision of the 
estimate was examined by analysis of variance. Variability in 
catch per haul within beach and river run was found not to 
differ significantly from variability among beaches (within 
river run), indicating that the observed among beach variability 
was no greater than the corresponding within beach variability 
alone. This is probably the result of random movements among 
beaches by fish and indicates that the fixed beach design did 
not improve precision. However, the fixed beach design has the 
disadvantage of limiting the number of beaches and thereby the 
area in which sampling is conducted. 

Subsets of the Utility data corresponding to the geographic 
extents of the NYSDEC programs were analyzed to assess the 
effect of sampling different geographic extents. For striped 
bass, no difference was found; however, for white perch and 
American shad, the analysis indicated that sampling a more 
limited geographic extent could reduce the reliability of 
estimates. 

The programs also were compared to determine which produced 
the most precise annual estimates of mean catch per unit effort. 
The NYSDEC programs targeted at striped bass and American shad 
produced more precise estimates for these species than did the 
Utility program. For the other species, the precision of the 
estimates was either unacceptably low for all programs or not 
consistently higher for anyone program. 
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Analyses of the offshore data in conjunction with the 
beach seine data provided no indication of the presence of 
special conditions required for estimating the proportion of 
the riverwide population that inhabited the area subject to 
beach seine sampling. The beach seine is an unacceptable means 
by which to estimate absolute abundance. Furthermore, it must 
be assumed that this proportion is constant among years in 
order to make inferences about changes in relative abundance 
among years from any of the beach seine indices. Factors that 
could affect this proportion include among year shifts in 
distribution patterns of juveniles. Consequently, programs 
that sample larger geographic extents (both longitudinally and 
latidudinally) are less likely to produce unreliable estimates 
for these purposes. 

For indices of striped bass abundance, the NYSDEC striped 
bass program has the advantages (due to the 61-m net) of greater 
precision and greater robustness to possible on-offshore distri
bution shifts among years, whereas the Utility program has the 
advantage of being more robust to possible longitudinal shifts 
in distribution patterns among years. For indices of American 
shad abundance, the NYSDEC program has the advantage of somewhat 
greater precision and the Utility program has the advantage of 
being more robust to (observed) longitudinal shifts in distribu
tion patterns among years. For white perch, the Utility program 
has the advantage of being more robust to (observed) longitudinal 
shifts in distribution patterns, whereas the NYSDEC programs 
have no clear advantages. Finally, none of the programs appear 
well suited to producing indices of relative abundance for bay 
anchovies or Atlantic tomcod. 
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I. INTRODUCTION 

Beach seine sampling programs are frequently used for the 
purpose of measuring yearly differences in relative abundance 
of juvenile fish in east coast estuaries. Examples include 
programs conducted in the Delaware estuary (Himchak and George 
1986), Chesapeake Bay (Boone 1980), the York and James rivers 
(Loesch and Kriete 1984), and the Altanaha River (North Carolina 
Division of Marine Fisheries 1982). The inexpensiveness of the 
sampling equipment, along with its relative ease of deployment, 
makes it a popular method for monitoring fish populations. 

In the Hudson River, three beach seine sampling programs are 
presently being conducted. Since 1974, the New York Utilities 
have been conducting a beach seine sampling program for several 
key fish species. During this time, the New York State Department 
of Environmental Conservation (NYSDEC) has conducted two in
dependent seining programs, one directed towards American shad 
and a second towards striped bass. Data from all three programs 
have been used to produce annual indices of relative abundance. 

Despite the popularity of beach seine monitoring programs, 
the methods used in these programs have undergone surprisingly 
little scrutiny. Goodyear (1985) has documented a relationship 
between the Maryland index of striped bass spawning success and 
recruitment of adults to the commercial fishery at a later date, 
but no such validation has been documented for other species or 
for monitoring programs in other estuarine systems. A few 
studies have attempted to measure gear efficiency of a beach 
seine by use of a block net or by repeated hauls (Lyons 1986; 
Frankiewicz et ale 1986; Penczak and O'Hara 1983; Wiley and 
Tsai 1983; Weinstein and Davis 1980; Texas Instruments 1979; 
Lotrich 1973), but none of these have been conducted to optmize 
a monitoring program by comparing gears or study designs. In 
the Hudson River, where multiple seine programs have been 
conducted using different methods (e.g., a 61-m net vs. a 31-m 
net, a stratified random sampling design vs. a fixed beach 
design), no study has examined which methods provide the most 
precise and statistically reliable results. 
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This report evaluates the relative merits and statistical 
adequacy of the three beach seine programs being conducted in 
the Hudson River based on data collected in each program from 
1981-1985. The evaluation focuses primarily on the reliability 
of each program for producing indices of relative and absolute 
abundance for among year comparisons of year class strength for 
five fish species: striped bass, white perch, American shad, 
bay anchovy, and Atlantic tomcod. We conducted the evaluation 
by identifying the characteristics of a "prototype estimator" 
of abundance and then determining how well the Utility and 
NYSDEC beach seine programs compare to the prototype. This 
approach allows identification of strengths and weaknesses of 
the respective programs, thereby providing a basis for recom
mendations for design changes to improve all the programs. 

During 1981-1985, both the Utilities and the NYSDEC have 
maintained an offshore program in the Hudson River. In order 
to evaluate representativeness of beach seine data on the river 
as a whole, it was necessary to examine onshore-offshore distri
bution patterns. Thus, the NYSDEC and Utility offshore data 
were also used to evaluate the beach seine programs. 

The remainder of this report is divided into four chapters. 
Chapter II presents detailed descriptions of methods used for 
the various studies. This includes specific information on 
sampling schedules and locations, site selection protocols, 
sampling gears, etc. This chapter describes both the nominal 
and actual methods that were used in the study design and 
collection of the data. Chapter III describes the chpracteris
tics of the prototype estimator for calculating relative abun
dance. It lists the properties that such an estimator should 
have in order to ensure a successful program. Chapter IV 
compares the Utility and NYSDEC beach seine programs, using the 
criteria of the prototype estimator, as defined in Chapter III. 
Literature cited is presented in Chapter V. 
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II. PROGRAM METHODOLOGIES 

This chapter describes methods used in three beach seine 
and two offshore programs conducted by the Utilities and NYSOEC 
from 1981-1985. For each method we discuss: 

• Sample allocation (the frequency of sampling, geographic 
range of sampling, and methods used for selecting 
sample site locations) 

• Sampling procedures (the type of gear and methods used 
to collect the data). 

We developed these descriptions by reviewing written procedures 
provided by the study group and by inspecting actual data 
records. When these two sources were in disagreement, the 
description of methods was based on inspection of data records, 
and the discrepancies were noted. 

Sections A-C of this chapter describe the methods used for 
each of the three beach seine programs. Sections 0 and E 
describe methods used in the Utility and NYSDEC offshore pro
qrams, respectively. Section F presents a comparison of the 
number and size of fish collected by each of the five programs. 

A. UTILITY BEACH SEINE PROGRAM 

Sample Allocation 

The Utility beach seine program is conducted biweekly 
(i.e., every two weeks) from as early as mid-July (week 28, 
with week based on number of Sundays since the first of the 
year) to mid-November (week 46) for the 1981-1985 period 
(Fig. 11-1). Approximately 100 samples were taken per sampling 
period; deviations from this number rarely varied by more than 
one or two samples per sampling period. 

Sampled beaches are selected each week on a stratified 
random basis from 285 beaches that the Utilities have identi
fied as constituting all sampleable beaches between river 
miles 12-152. Two hundred and eighty-one of these beaches were 
sampled between 1981 and 1985. Strata are based on the 12 
reqions shown in Fig. 11-2, with the greatest number of samples 
collected in the downstream regions, where striped bass are 
most abundant (Table 11-1). 
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Table 11-1. Regional sample allocation for the Utility beach 
seine program and the number of beaches that 

Region 

Yonkers 

Tappan Zee 

the Utilities have identified as sampleable in 
each region 

Number of Number of 
Beaches Sampled Sampleable 
During a Weekly Beaches within 

Sample Period the Region 

5 15 

24 26 

Croton-Haverstraw 14 25 

Indian Point 5 22 

West Point 5 9 

Cornwall 6 15 

Poughkeepsie 5 30 

Hyde Park 5 17 

Kingston 5 11 

Saugerties 9 20 

Catskill 10 41 

Albany 7 54 

TOTAL 100 285 
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Nominally, beaches are sampled only once per sampling 
period (river run), but in the Tappan Zee region 24 samples 
are allocated to only 26 beaches. As some beaches are un
available at certain times (swimming activity, tidal stage, 
etc.), beaches may be sampled twice during a river run to meet 
the required sampling effort. Under such circumstances, repeated 
sampling occurs only after a 24-hr waiting period. The Utilities 
also impose a 24-hr waiting period if they are aware that the 
NYSDEC has recently sampled one of their beaches, although data 
indicate that the Utilities and NYSDEC sampled the same beaches 
on the same day 152 times. On 30 of these occasions, the 
Utilities sampled beaches later in the day than did NYSDEC, 
while the reverse was true 74 times. In 1985, there were 48 
occurrences of a beach being sampled on the same date, but 
sampling times were not available for ~e NYSDEC striped bass 
program. 

Sampling Procedures 

Sampling is conducted using a 30.5-m bag beach seine. The 
two wings of the seine are each 2.4 m deep and 12.2 m long, and 
are constructed of 2.0-cm stretch mesh. The 6.1-m bag is 3.0 m 
deep with 9.5-mm stretch mesh. The net is deployed by holding 
one end on shore and towing the other end perpendicular to the 
shore by boat. The seine is then hauled toward shore into the 
current in an arc of decreasing radius. 

All Utility beach seine sampling takes place during daylight 
hours. Sampling for the week has most often been completed in 
four days, but has taken as long as six days. 

All fish are identified to species and age class (i.e., 
young-of-year, yearling, older) and are counted. Total length 
is measured for 12 species of fish (Table 11-2). Up to 10 
young-of-year fish are measured from each of the Yonkers, 
Indian Point, West Point, Cornwall, and Poughkeepsie regions. 
For all other regions, up to five fish per species per sample 
are measured. When more specimens of a species are collected 
than are needed for length measurements, the fish used to fill 
the quota are randomly selected. Table 11-3 gives the fraction 
of target species that were measured for length from 1981-1985. 

11-5 



Table 11-2. Fish species for which length measurements (TL) 
are taken in the Utility beach seine and off
shore prog Cd r.~s 

Alewife Short nose sturgeon 

American shad Spottail shiner 

Atlantic sturgeon Striped bass 

Atlantic tomcod Weakf ish 

Bay anchovy White catfish 

Blueback herring White perch 
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Table II-3. Percent of catch for each of five species sampled during the period 1981-
1985 that were measured for length. Length information for the NYSDEC 
striped bass beach seine program was based on data provided in summary 
form. 
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Utility NYSDEC NYSDEC 
Beach Shad Striped Bass Utility NYSDEC 
Seine Beach Seine Beach Seine Offshore Offshore 

Program Program Program Program Program 

Striped bass 23.6 59.8 77.0 51.0 64.7 

vJh i te perch 22.0 0 0 44.9 0.7 

American shad 14.0 27.2 0 36.2 62.9 

IAtlantic tomcod 67.0 0 0 24.8 O. 1 

I Bay anchovy 3.7 0 0 1.5 0 



B. NYSDEC STRIPED BASS BEACH SEINE PROGRAM 

Sanple Allocation 

The NYSDEC striped bass beach seine program has been 
conducted biweekly from as early as mid-July (week 28) to as 
late as mid-November (week 46) (Fig. 11-3). From 20 to 25 
samples have been collected each week, with 25 samples collected 
in most weeks. 

Sampling in the NYSDEC striped bass program occurs from 
river miles 23-41. Sampling nominally occurs at a set of 25 
standard beaches that are used each year. However, a total of 
38 beaches were sampled between 1981 and 1985; only five beaches 
were sanpled in all weeks in all years. In no case has a beach 
been sampled more than once in a week. 

Sampling Procedures 

Sampling is conducted using a 61-m x 3.1-m deep, l2-mm 
stretch mesh net. The net is deployed using a boat starting 
on the right side of the beach (as faced from the water). 
Unlike the Utility program, once the net is set, it is pulled 
to shore by hand. 

Beaches used for the NYSDEC striped bass program were 
selected independently of the beaches selected by the Utilities. 
However, many of these beaches are held in common between these 
programs. Appendix B provides a listing of NYSDEC beaches 
using the numbering system developed by the Utilities. 

All sampling takes place during daylight hours. Sampling 
is most often completed in two days, but has occasionally taken 
three days. 

All fish collected are identified and enumerated. For 
striped bass, all fish are counted individually. Other species 
of fish are counted individually unless they are too numerous 
(~ 500 fish). In this case, they are sampled either volu
metrically or (since 1983) by weight. For striped bass and 
white perch, young-of-year are counted separately from older 
fish. For other species, the count consists of all size cate
gories combined. Most striped bass are measured for length; 
these length data were unavailable to Versar. 
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C. NYSDEC SHAD BEACH SEINE PROGRAM 

Sample Allocation 

The NYSDEC shad beach seine program has been conducted 
biweekly from as early as mid-June (week 24) to as late as 
mid-November (week 45) (Fig. 11-4). Approximately 35-40 samples 
are collected in most weeks, although the number of samples has 
been as low as 21 in some weeks. 

The sampling protocol for this program was modified in 
1983. In 1981 and 1982, sampling was conducted from river 
miles 24-152, with beaches selected in a randomized manner from 
the 285 beaches established by the Utility program. In 1983, 
the geographic extent was reduced to river miles 55-64, 69-79, 
121-130, 134-140. Within these ranges of river miles, a set of 
40 standard beach sites was established for sampling. A few 
sites have been added to or deleted from this list in subsequent 
years. A total of 48 beaches have been sampled since 1983. 
For the most part, the standard beach design has been carried 
out, but because of changes to the list of standard beaches and 
to missing samples within a river run, only three beaches have 
been sampled in all river runs in all three years. Discounting 
river runs in which less than 30 beaches were sampled, 14 
beaches have been sampled in all river runs. In no case has a 
beach been sampled more than once within a river run. 

Sampling Procedures 

Sampling is conducted using a 30.5-m bag beach seine. 
The two wings of the net are 12.2 m x 3.1 m, the bag measures 
6.1 m x 3.7 m, and the entire net is constructed of 6.4-mm mesh. 
The net is deployed using a boat in the same manner as in the 
Utility program. Also, as in the other programs, all beach 
seine sampling is conducted during daylight hours. Sampling 
for a river run is typically accomplished in four days, though 
five days is often required. 

All individuals are identified to species as young-of-year 
or older, and enumerated. However, in 11 hauls, fish of in
dividual species were simply recorded as "too numerous to 
count." A maximum of 30 individuals per seine haul of each of 
four species (American shad, alewife, blueback herring, and 
striped bass) are measured to the nearest mm for total and fork 
lengths. Table 11-3 gives the fractions of total catch of 
American shad and striped bass that have actually been measured. 
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D. UTILITY OFFSHORE PROGRAM 

Sample Allocation 

The Utility offshore program has been conducted biweekly 
from as early as late July (week 29) to as late as mid-November 
(week 45) (Fig. 11-5). Collections are made on alternate weeks 
as those taken for the Utility beach seine program. Approximately 
200 samples are collected each week, with only minor deviations 
in number of samples collected. 

Offshore sampling in the Utility program is conducted 
according to a stratified random design in which the river is 
divided into 12 regions (Fig. 11-2). Each region is further 
divided into "strata" on the basis of river depth. These 
strata include: 

• Shoal that portion of the river extending from the 
2-6 m depth at mean low tide 

• Bottom -- that portion of the river extending from the 
bottom to 3 m above the bottom where river depth is 
greater than 6 m at mean low tide 

• Channel -- that portion of the river not considered 
bottom where river depth is greater than 6 m at mean 
low tide. 

However, not all strata are sampled in each region. The shoal 
is sampled only from river miles 24-46 and 56-61. The channel 
is sampled from river miles 12-124, and the bottom is sampled 
from river miles 24-152. 

Table 11-4 provides the allocation schedule of 
effort within each region and strata used in 1985. 
locations within each region/strata are selected on 
basis. 

Sampling Procedures 

sampling 
Sampling 
a random 

Three types of gear have been used to collect juvenile 
fish in the Utility offshore program. A 1 m2 Tucker trawl with 
3,OOO-~m mesh has been used to collect fish in the channel 
habitat. The same device, mounted on an epibenthic sled, was 
used to collect fish in the shoal and bottom habitat prior to 
1985. In 1985, the gear used in these two strata was changed 
to a 3-n beam trawl with a 3.8-cm mesh and 1.3-cm mesh cod end 
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Table II-4. Biweekly sample allocations for the 1985 Utility 
offshore sampling program 

Strata 

Region Shoal Bottom Channel Total 

Yonkers 7 5 12 

Tappan Zee 30 8 8 46 

Croton-Haverstraw 16 8 3 27 

Indian Point 6 5 3 14 

Hest Point 5 3 8 

Cornwall 5 5 3 13 

Poughkeepsie 5 3 8 

Hyde Park 6 4 10 

Kingston 9 6 15 

Saugerties 12 6 18 

Catskill 15 6 21 

Albany 8 8 

TOTAL 64 86 50 200 
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liner. All gears are towed against the current for approxi
~ately 5 min, and the tow speed used for each gear is approxi
mately 1.5 n/s (maintained by use of electronic flowmeters 
deployed alongside the sampling vessel). Volume sampled is 
determined from digital flowmeters mounted in the mouth of the 
nets. 

All sampling for the Utility offshore program takes 
place at night. Sampling is generally conducted with two boats 
sampling different regions of the river over a period of 4 
days. 

All fish are identified to species and age class (young
of-year, yearling, older), and counted. Total length is measured 
for 12 species of fish (Table 11-2). Up to 10 young-of-year 
fish are measured from each of the West Point and Poughkeepsie 
regions. For all other regions, up to five fish per species 
per sample are measured. When more specimens of a species are 
collected than are needed for length measurements, the fish 
used to fill the quota are randomly selected. Table 11-3 
indicates the fraction of target species that was actually 
measured for length. 

E. NYSDEC OFFSHORE PROGRAM 

Sample Allocation 

The NYSDEC offshore program has been conducted biweekly 
from as early as early July (week 26) to as late as mid-November 
(week 46) (Fig. 11-6). Sampling effort varies considerably 
among weeks, with as few as eight and as many as 20 samples 
collected within a week. 

Collections in the NYSDEC program are made between river 
miles 24-62 and only in depths from 2.0-9.1 m. The written 
procedures for this program indicate that sampling takes place 
at standard stations. However, the data indicate substantial 
differences in sample location and in number of samples among 
river runs. 

Sampling Procedures 

Collections are made with a 7.9-m headrope Carolina wing 
bottom trawl. The trawl body, cod end, and cod end liner are 
constructed of 3.8-cm, 3.2-cm, and 1.3-cm stretch mesh, re
spectively. Trawling is conducted for 5 min against the 
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prevailing current at a tow speed of about 1.2 m/s. Tow speed 
is measured by boat speed rather than by a net-mounted flow 
meter. 

All offshore sampling has been conducted during daylight 
hours and has been scheduled to be conducted in the same week 
of sampling as the NYSDEC striped bass beach seine program. 
Sampling has normally been completed in two days, but has taken 
one or three days in some weeks. 

Fish captured by trawl are sorted by species and counted. 
NYSDEC methods specify that up to 30 young-of-year striped 
bass, bluefish, and weakfish from each station are measured to 
the nearest mm fork length. The data indicate that many more 
species have actually been measured for length, and that both 
total and fork length are recorded. Table 11-3 shows that, 
in particular, a substantial portion of the American shad that 
are collected are measured for length. 

F. COMPARISON OF CATCH DATA 

Section F acquaints the reader with data collected in each 
of the five programs so that analyses presented in later chapters 
are more easily interpreted. In this section, we have presented 
only data collected from mid-August to mid-October (weeks 
34-41), a period sampled in common among all programs in all 
years (with the exception of the 1981 and 1984 NYSDEC striped 
bass program, which began in week 36). Limiting data to a 
common time period, makes for easier comparison among programs. 

The Utility beach seine program captured more fish than 
either of the NYSDEC beach seine programs, though catch per 
unit effort was greater for the NYSDEC programs (Table 11-5). 
Hhen examined by species, the NYSDEC beach seine programs were 
more effective (higher catch per haul, fewer incidences of zero 
catch) for the species they were targeted for, but the Utility 
program was equally or more effective for the remaining species. 
For the targeted species, the lower percentage of zero catch by 
the NYSDEC programs probably reflects the limitation of their 
sampling area to areas of highest abundance for those taxa. 

Total catch and catch per haul were generally higher for 
the beach seine programs than for either of the trawl programs 
(Table 11-5). However, for bay anchovy the trawl programs were 
both more effective, with over one-half million collected in 
the Utility offshore program. No other species were collected 
in more than 50% of the trawl samples, with the exception of 
striped bass collected by the NYSDEC program. 
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Figure 11-7 provides a means for portraying weekly and 
yearly variability in the catch data, using striped bass as an 
example. Sampling variability from week to week was often large, 
but not so large as to mask yearly differences or differences 
in mean catch among programs. 

Length-frequency distributions were similar for the NYSDEC 
shad beach seine program and the two utility programs for the 
two taxa that were measured in both programs (Figs. II-8 and 
11-9). The NYSDEC program had a higher percentage of large 
fish, but many of these appear to have been yearlings which 
were not measured in the utility programs. However, for both 
of these taxa, the NYSDEC trawl program collected more large 
fish. The difference in size-frequency between the NYSDEC 
trawl program was even more pronounced in later weeks when more 
large fish were available to be captured. Data from the NYSDEC 
striped bass beach seine program were unavailable for comparison 
at the time this document was prepared. 

The remaining taxa were only measured by the two utility 
programs. Size-frequency distributions for these taxa were 
generally similar (Figs. 1I-I0 through II-12). 
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III. PROTOTYPE ESTIMATOR FOR RELATIVE ABUNDANCE 

This chapter describes the experimental design require
ments and associated statistical considerations that must be 
satisfied in order to use beach seine data for producing reliable 
abundance indices for the river-wide population of juvenile 
finfish. For this report, a reliable index of relative abundance 
is defined as a statistic computed from beach seine catch data 
with the following properties: 

1) An expected value in any year equal to the riverwide 
abundance of juveniles in the year mUltiplied by a 
constant which is invariant over years, and 

2) A variance that can be estimated from the catch data 
to assess the precision of the index. 

The first property simply states that the index must be 
consistently related to the abundance of juveniles so that an 
increase in the index can be interpreted as indicating an in
crease in abundance. Thus, if gear efficiency varied among 
years, a difference in expected mean catch could be caused by 
changes in gear efficiency rather than changes in fish abundance. 
Additionally, if the proportion of the population occurring 
outside of the sampled area (e.g., offshore, unsampled shore 
zone, downstream of the study area) varied among years, dif
ferences in expected mean catch could reflect changes in 
distribution, rather than changes in abundance. 

The second property provides the means for assessing how 
well the index will detect differences in abundance among years. 
The ultimate goal for the prototype estimator is to identify 
differences in fish abundance should they occur. Ideally, the 
index will be one in which variance components within year are 
small (precise) and measurable, to allow for maximum power in 
detecting among year differences. 

The two properties can be satisfied conceptually with a 
simple index based on mean catch per unit effort over space 
(the series of beaches where sampling takes place) and time 
(weeks of the year in which sampling takes place). Because an 
estimator of mean catch per unit effort can satisfy both required 
properties of a reliable index, and because this type of index 
is both simple and intuitively understandable, we have selected 
it as the prototype against which to evaluate and compare the 
beach seine programs. 
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Conceptually, the period of time used for calculating the 
index should be an optimum derived from several parameters. 
The period should: 

• Occur as late in the year as possible, since year 
class strength is defined as abundance on December 31 

• Occur when abundance remains relatively constant (i.e., 
a period of low mortality and prior to migration) to 
minimize among-river run variance 

• Be one in which relative probability of capture is 
constant from year-to-year. Without specific data, 
this criteria can be most easily approximated by selecting 
a common time period in each year and thereby minimizing 
the effects of fish size and water temperature on gear 
efficiency and fish distribution. 

• Contain as many sampling runs as possible without 
violating the previous two criteria. Sampling runs are 
replicates used to compare abundance among years and a 
greater number of runs increases precision 

Section A of this chapter discusses the specific require
ments of a consistent index of annual abundance. The subsequent 
section describes a single sampling design model (and associated 
variance formulae) that can be used to represent each of the 
programs being evaluated. This model includes variance compon
ents that provide the basis for making comparisons among programs. 
Section C briefly describes how the prototype can be used as a 
framework for comparing the programs and the last section lists 
the additional information/assumptions required to extend the 
prototype from an index of relative abundance to one of absolute 
abundance. 

In Chapter IV, the three beach seine programs are evaluated 
in terms of these considerations. Specifically each is evaluated 
to determine whether it produces data that could provide a 
consistent indicator of juvenile abundance. Also, the relative 
precision of the indices from the programs are compared to 
identify the program most capable of assessing differences in 
abundances among years. 

A. FRACTION OF THE RIVERWIDE POPULATION 
THAT IS SUBJECT TO SAMPLING 

The sampling unit of this prototype estimator is defined 
by location (beach) and time, where the variate of interest is 
the number caught in the seine haul. The number caught can be 
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described as a random variable that is related to the actual 
number of juveniles present at the location and time the sample 
was collected as follows: 

where 
YB = ity 

N B = ity 

q B = 
ity 

( l) 

the number caught at beach location i 
at time t in year y 

expectation of Yity under identical 
conditions at location i at time t in 
year y 

the number of juveniles actually 
present at beach location i at 
time t in year y 

gear efficiency of the seine fished at 
location i at time t in year y. 

The expected catch per unit effort (over all locations and 
times t) can be expressed as, 

Et [Ei [Er (Y~tY)JJ= K~ Ny ( 2 ) 

where 

Et = the expectation over all times t 

E' 1 = the expectation over all locations 
(beaches) i 

KB = a constant y 

Ny = the riverwide abundance of juveniles 
in year y 

The constant K~ can be igterpreted assuming that the gear 
efficiency (qYt ) and (Nit ) are independent and assuming 
the gear efficl~ncy is con~tant among years. The constant K~ 
is proportional to the average fraction of the riverwide 
population inhabiting a beach subject to sampling. This inter
pretation is based on the following algebraic relationships: 

( 3 ) 

and 

( 4 ) 
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where 

and 

= Et [Ei (q~ty)] 
= Et [Ei (Nrty)] 

by = average proportion of the riverwide 
juvenile population inhabiting the 
area subject to sampling in year y 

the fraction of the area subject to 
sampling by beach seine that is sampled 
with a single seine haul. 

In general, the proportion of the riverwide population 
that inhabits the area subject to sampling at time t in year y 
can be represented as bty, and the proportion not subject to 
sampling as l-bty (Fig. III-I). For fixed beach designs, the 
area subject to sampling consists of the beaches actually 
sampled. For sampling designs in which the beaches sampled are 
selected randomly from a larger set of defined beaches, the 
area subject to sampling consists of the full set of beaches 
and not only those actually sampled. In either case, catch 
data from the beach seine alone provides no information on the 
magnitude of bty ( or by = Et (bty)) nor does it provide a 
basis for assessing whether by is invariant over years. 

However, under special circumstances, ancillary data 
collected on the proportion not subject to sampling by the beach 
seine (the l-bty proportion), together with data from the beach 
seine, do proviae a basis for assessing bty. Data from offshore 
(e.g., bottom trawl, epibenthic sled, beam trawl and/or Tucker 
trawl) sampling are examples of data collected on the proportion 
of the population not subject to beach seine sampling. The 
special condition that must be met for this ancillary data to 
be useful for these purposes is that a constant fraction of the 
population not subject to beach seine sampling is subject to 
offshore sampling. Algebraically, the proportion of the 
riverwide population subject to offshore sampling, in this 
case, can be expressed as: 

where 

and 

(l-bty) ety 

= the fraction of the population not subject 
to beach seine sampling that is subject to 
offshore sampling at time t in year y 

ety = ey for all t. 

The Venn diagram for this condition is depicted in Fig. 111-2. 
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Figure III-I. Simple Venn diagram depicting the proportion 
of the riverwide population of juveniles subject 
to sampling by beach seine 
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Figure III-2. Venn diagram depicting the proportion of the 
riverwide population subject to two types of 
sampling under the special condition required 
for assessing bty. 
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Assuming this condition (and one othe~) exists, bty can be 
exp~essed in te~ms of the expected catch pe~ unit effo~t f~om 
the offsho~e sampling and the expected catch per unit effort 
f~om the beach seine sampling. The expected catch per unit 
effort for offshore sampling can be rep~esented algebraically 
in a manner similar to that used for beach seine samping as 
follows: 

and 

where 

and assuming, 

E· 1 

= 

( 5 ) 

qlty = gear efficiency of the offshore gea~ 
at location i at time t in yea~ y, 

Nlty = the number of juveniles actually 
present at sample location i at 
time t in year y, 

= the fraction of the area (volume) 
subject to sampling by offshore 
gear that is sampled in a 
single haul, 

T 
qity and T 

Nity are independent, 

ety = e y for all times t, and 

[qltyl = qT for all times t and yea~s y. 

The following equations illustrate how data collected on 
the proportion of the population not subject to beach seine 
sampling can be used to provide information for assessing the 
proportion of the population subject to beagh seige sampling 
(b ty ). Substituting equation 3 (assuming qty = q ) into 
equation (5) gives 

E · [E ( yT ) ] = qT e y Nty fyT - e y 1 r 1 ty 
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Equation (6) can be 

Ei[Er (yIty)] 

where 

and 

rewritten in a simple regression model as 

= Say - SlY' Ei [Er (Y~ty)] 

assuming that Nty = Ny for all t. Alternatively, equation 
(6) can be expressed as 

( 7 ) 

Ei [Er (yIty)] = <lOy - <lly • t - <lzy • Ei [Er (Y~ty) ] (8) 

where 

and 

<lay = qT f~ ey Nay 

<lly = qT f~ ey (~Ny) 

<l2y = Sly 

assumi~g Ntv = NOt - (~N ) • t, 
reduction in abundance ov~r time 

i . e. , assuming a linear 

where 

= the rate of change in the riverwide 
population size in a unit of time 
(t to t+l) 

Estimates of the SIS for equation (7) or the <lIS for 
equation (8) can be obtained if bty varies over times t, and if 
all of the foregoing assumptions are satisfied. In this case, 
sample means could be substituted for expectations producing the 
following two (alternative) systems of equations: 

Yfy = 

Yfy = 

-8 
SOy - Sly Yty 

<lay - <lly • t - <l2y Y~y 
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Estimates of the S 's or a's then could be computed using least 
squares techniques (assuming that paired offshore and beach seine 
data are available). Subsequently, bty could be estimated as: 

or as: 

Sly . Y~y 
= 

SOy 

if Nty = Ny for all t 

. yB 
aO y ty 

al y • t aO y -
= bty 

if abundance linearly decreased over time. 

A necessary condition of both of these models (equations 
(7) and (8)) is that the average catch per unit effort for the 
offshore sampling decreases as the catch per unit effort for 
beach seine sampling increases. Whether or not this condition 
is satisfied can be ascertained from observed catch data. This 
provides a straightforward method for determining whether bty 
can be estimated from the data using this approach. 

In summary, the fraction of the riverwide population that 
is subject to sampling can be assessed if certain conditions 
exist. If the required conditions exist, the mean catch per 
unit effort from offshore sampling (after adjusting the data 
for declines in abundance, if present) will decrease as the 
mean catch per unit effort from beach seine sampling increases. 
Failure to establish that this relationship exists means that 
without a census of the previously unsamp1ed area, the supposi
tion that the proportion of the population within the sampled 
area remains constant among years cannot be tested and must be 
assumed if the beach seine mean catch per unit effort is to be 
used as an index of abundance. 

B. SAMPLING DESIGN MODEL FOR ESTIMATING MEAN CATCH 
PER UNIT EFFORT 

The sampling design of each of the three beach seine pro
grams of interest (Utility beach seine program, NYSDEC striped 
bass beach seine program, NYSDEC shad beach seine program) can 
be described as three-stage sampling (Cochran 1977) as shown in 
Figure 111-3. Each of these programs se1ectes and samples a 
set of beaches periodically (e.g., every two weeks) during the 
fall. Sampling all of the beaches that were selected generally 
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requires 3 to 4 days, and individual beaches typically requires 
30 minutes to sample. Accordingly the three stages can be 
defined in terms of: 

1) River runs (the 3-4 day period typically required to 
complete sampling all selected beaches once) -- primary 
sampling units 

2) Beaches within a river run -- secondary sampling 
units 

3) 30 minute time periods within the 3-4 day river 
run (at individual beaches) -- tertiary sampling units. 

For all of the programs under consideration, the methods 
for selecting sampling units at each of the three stages can be 
construed as follows: 

Stage 1 (river runs) 

Stage 2 (beaches) 

Stage 3 (sampling time -
periods) 

simple random sampling without 
replacement 

stratified random sampling with
out replacement 

simple random sampling with 
replacement (in fact the sampling 
is without replacement, but can 
be treated as stated because of 
the small time period required 
for sampling). 

The NYSDEC programs did not have defined strata within primary 
sampling units (i.e., beaches were not grouped into strata), 
nevertheless, each of the NYSDEC programs can be thought of as 
a stratified random design (at Stage 2) with only one stratum 
in order to facilitate comparisons among programs. Also, the 
NYSDEC programs were nominally fixed beach designs without 
random selection. Again, in order to facilitate comparisons, 
the NYSDEC programs can be thought of as stratified random 
designs (at Stage 2) with all secondary sampling units in the 
(statistical) population being selected. The third stage of 
sampling is viewed as sampling with replacement because the 
sampling fraction (i.e., the ratio of the time it takes to 
actually complete a seine haul at a beach to the time it takes 
to complete a river run) is very small. 
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This sampling design, which can represent each of the 
thLee programs as special cases, corresponds to the following 
estimator for mean catch per unit effort: 

-
Y 

= 
Yi 

= 
Yil 

Yilj 

where 

-
Y 

n 

Ml 

L 

M 

k 

Yiljh 

n 
1 l: = 

= Yi ( 11 ) 
n i=l 

L 

L Ml = 
= Yil (12 ) 

1=1 r-t 

ml 

= =- I: Yilj ( 13 ) 
m' 1 j=l 

k 
1 I: = Yiljh 
k h=l 

( 14 ) 

= sample mean catch per unit effort 

= number of river runs sampled 

= number of beaches (in the population 
subject to sampling) in stratum 1 

= number of strata 

= total number of beaches subject to 
sampling 

= number of beaches sampled in stratum 1 

= number of times a beach is sampled 
within a river run 

= number caught at time h at beach j 
in stratum 1 and river run i. 
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-
The variance of y is 

1-f l 1 
V (y) = S2 + - -2 ( 15) 1 0'2 

n n 

where fl = sampling fraction of primary units 
(n/N where N is the total number of 
possible, non-overlapping, river runs) 

Sf = variance among primary unit means 

-2 = average variance of estimates of °2 
primary unit means 

and, 

N 

~) L (Y - 2 
. 1 1 1= 

sf = ( 16 ) 
N - 1 

N 

#1 [ ~!] 2 1 I: V(Yil) -2 = ( 17) 0'2 
N i=l 

where 
= y. 1 = population mean catch per unit 

effort for river run i 

-y = overall population mean catch 
per unit effort 

V (~il) = variance of the sample mean catch 
per unit effort within river run i 
and stratum 1, 

and 

= 1-f 21 1 
-2 V(Yil) = S~il + °3il (18 ) 

ml ml 
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whe re 

f 21 = sampling fraction of secondary 
units (ml/Ml) within stratum 1 

2 variance secondary unit S2il = among means 
within river run i and stratum 1 

-2 = average variance of estimates of °3il 
secondary unit means within river 
run i and stratum 1 

1-11 
and 

E ("'1' = )2 
. 1 1 J 

-Yil 
2 

J= 

S2il = (19 ) 
~ll - 1 

Ml 

~I: 1 
-2 2 ( 20 ) °3il = S3ilj 

Ml j=l k 

where 

S2 _-
3ilj variance among tertiary unit samples 

= 

K 

~ - 2 
LJ (Yiljh - Yilj) 
h=l 

K-1 

The unbiased estimator for the variance of the overall 

sample mean (y) is 

v(y) =-
n 
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where 
n 

2: = y) 2 (Yi-

sy 
i=l 

= 
n-l 

(22) 

n L ~1l 
2 

" 1 ~ ~ v (Y i 1 ) -2 
°2 = ~1 

n i=l 1=1 
( 23 ) 

and 
= I-f 21 

s~il 
f21 ~2 

v (y i 1 ) = + - °3il ( 24) 
ml ml 

Ml 

2: (Yilj 
= 2 - Yil) 

j=l 
2 where s2il = ( 25) 

ml - 1 

ml 

'" 1 l: 1 
-2 = 2 (26) °3il S3ilj 

m1 j=l k 

k 

I: (Yi1jh 
- 2 - Y i 1 j ) 

h=1 
2 = ( 27) S3ilj 

k - 1 

2 2 1he components of the population variance (51' S2il 
and SJil') are directly interpretable in terms of the 
definlt16ns of the three stages of sampling. Furthermore, each 
of these parameter~ ca9 be estim~ted from the components of 
sample variance (sl' s2i1' and s3i1·). Consequently, 
e~timates 0; the components of the aopulation variance (Sr, 
S2il' an~ S3il') provide a basis for comparing the three 
beach selne pr6grams. 
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C. APPLICATION OF THE PROTOTYPE MODEL 

Application of the prototype estimator to each of three 
beach seine sampling programs allows for comparison among 
the programs using a common framework. Specifically, the 
prototypic estimator allows the effects of major methodological 
differences among programs to be examined based on the estimates 
of variance components: 

• Effectiveness of sampling a larger geographic extent 
for reducing among river run variability 

- compare sf among programs 

- compare s1 for full versus partial geographic 
extent of a single program 

• Effect of fixed versus random sampling of beaches 
within river runs 

2 - assess relative contribution of s2il to the total 
variance 

- compare f2l among programs 

• Precision of different gear types 

2 - compare S3ilj among programs 

These specific comparisons are accomplished in Chapter IV. 
However, direct comparisons of the variance of one program with 
that of another may not be the most meaningful tests that can 
be made. This is because all programs do not use the same 
gear type, and do not have the same population subject to 
sampling (i.e., due to different beaches comprising the popula
tion of interest). Consequently the magnitude of mean catch 
per unit effort may differ among programs. Since mean catch 
per unit effort is a relative measure of abundance, the magnitude 
of the variance relative to the magnitude of its expected value 
is more meaningful than the magnitude of the variance. There
fore, each estimate of variance should be standardized to the 
magnitude of the corresponding mean catch per unit effort prior 
to making comparisons among programs. 

The coefficient of variation (~variance/mean) is an 
appropriate descriptive statistic for direct comparisons among 
p rog rams for the forego ing reason·s. It represents the magn i tude 
of variability relative to the magnitude of the mean and it is 
dimensionless. Therefore, the comparisons among programs are 
made in terms of the coefficients of variation of the relevant 
components of variance. 
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For example, the somparisons between programs of among 
river run variance~ (sl) are made in terms of the coefficients 
of variation for sl' i.e., 

y 

However, the
2
comparisons between programs of within river run 

variances (s2) ~re made in terms of the coefficients of 
variation for s2' i.e., 

y 

The term inside the parentheses that follow the symbol, CV, 
simply indicates the component of variance that is being 
described. 

D. ADDITIONAL CONSIDERATIONS FOR ESTIMATING 
ABSOLUTE ABUNDANCE 

Absolute abundance can be estimated as an extension of the 
prototype estimator of relative abundance described in this 
chapter. Estimating absolute abundance requires data from 
offshore sampling, plus additional information beyond that 
needed for an index of relative abundance. 

If an estimate of the fraction of the riverwide population 
that is subject to beach seine sampling (bty) can be obtained 
(e.g., using equation (9) or (10), then the riverwide abundance, 
Nty' can be estimated as: 

1 1 
( 28 ) 

This method for estimating absolute abundance requires only an 
estimate of the gear efficiency of the beach seines, q~y, and 
the sampling fraction, fB, in addition to the informatIOn 
that would be required f6r estimating relative abundance. 
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However, if the fraction, bty' cannot be estimated, then 
the requirements for additional information increase sub
stantially. In this case the following additional information 
would be required: 

• An estimate of the gear efficiency of the beach seine 

• Estimates of the gear efficiency of the offshore gears 

o The sampling fractions for sampling with beach seine 
and offshore gears 

• An estimate of the fraction of the riverwide population 
that is not subject to sampling (by the beach seine or 
by the offshore gear). 

Satisfying these additional requirements, especially the last 
one, may not be feasible. Consequently, if bty cannot be 
estimated, producing valid estimates of absolute abundance from 
beach seine data may not be a realistic objective. 
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IV. COMPARISON OF PROGRAMS 

This chapter describes analyses that were conducted to 
evaluate the relative usefulness of the three beach seine 
programs for providing indices of relative abundance for the 
five species of interest: 

• Bay anchovy 

• American shad 

• Striped bass 

• Atlantic tomcod 

• White perch. 

Comparisons were performed at two levels. The first was 
to assess the relative precision of each program, and to assess 
specific features of each program's sampling design with regard 
to their contribution to estimation error. Comparisons made at 
this level correspond to property #2 of the prototype estimator. 
The second level of comparison addresses property #1 of the 
prototype estimator. In these comparisons, associated data 
collected offshore were analyzed together with data from the 
beach seine programs. These evaluations were intended to 
assess whether the proportion of the riverwide population that 
inhabited the areas subject to beach seine sampling could be 
estimated. 

For the Utility beach seine program and the NYSDEC striped 
bass beach seine program, data collected from 1981 through 1985 
were analyzed for these purposes. For the NYSDEC American shad 
beach seine program, only data from 1983 through 1985 were 
analyzed because of the change in program design that was 
implemented in 1983. 

In order to implement the comparison among programs, a 
convention defining the time period to be included in the 
estimates of mean catch per unit effort was adopted. Specifi
cally, an eight-week period from mid-August to mid-October 
(weeks 34-41, with weeks based on number of Sundays since January 
1) was selected. This was the longest period of time within 
which sampling was conducted by all programs in all years of 
the study (with the exception of the 1981 and 1984 NYSDEC 
striped bass program which began in week 36). Analyses were 
conducted on this common subset of weeks in order to avoid 
confounding the results with the possible effects of extraneous 
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factors related to week of sampling. In addition, using a 
common set of weeks allows estimation of average abundance at a 
fixed nu~ber of days prior to establishment of year class 
strength without requiring an adjustment for mortality. All 
data were log transformed (In (count +1)) prior to analysis 
with the intention of stabilizing variance. 

The following section describes the analyses that were 
performed to assess the relative precision of the programs, and 
the results of these analyses. Section B describes the tests 
that were performed to ascertain whether the assumptions needed 
for estimating the proportion of the population that inhabited 
the areas subject to beach seine sampling were satisfied. 
Section C of this chapter summarizes the findings, particularly 
as they relate to major methodological differences among the 
progra~s. Section D discusses implications of these results to 
the relative usefulness of each program for producing reliable 
indices of relative abundance. The last section provides a set 
of recom~endations for improvements to the programs based on 
results of this study. 

A. RELATIVE PRECISION OF THE PROGRAMS AND SOURCES OF ERROR 

As described in Chapter III, the relative precision 
(coefficient of variation) of each annual estimate of mean 
catch per unit effort includes variability from each of the 
three stages of the sampling design: 

• Stage I 

• Stage 2 

• Stage 3 

Among river runs 

Among beaches, within river run (and stratum) 

Among possible 30 minute sampling periods 
within beach and river run. 

Estimates of the contribution to the overall estimation error 
from each of these sources of error, and estimates of the annual 
estimation error are discussed below. Included in these 
discussions are descriptions of the estimation procedures and 
comparisons among programs. 

Stage 3 

Variance of the mean catch per unit effort among tertiary 
sampling units could not be computed directly for all years of 
each study. Except for samples at a few beaches in 1981, 1984 
and 1985, replicate samples were not collected at the same beach 
within river runs as part of the Utility program. Further~ore, 
replicate samples were not reported in any year for either of 
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the NYSDEC programs. Consequently, direct estimates of the 
variance among tertiary unit means for each program were 
limited in number. 

Without estimates of the stage-3 variance components, 
variance for the stage-2 and stage-1 components, as well as for 
the annual index values, cannot be computed. Therefore, an 
alternative approach was implemented that did not require 
direct estimates of variability within a beach on an individual 
river run. 

Tests of equality of ~~riance between the estimates of the 
average stage-3 variance (0 3il) for the limited number of 
beaches at which replicate samples within a riv~r run were 
available and the sample variance at stage-2 (s2il) indicated 
that the stage-2 variance in general was not significantly 
greater than zero. This meant that the variability among 
beaches (within a stratum (i.e., river region) as defined for 
the Utility program) was no greater than the average vari
ability at a single beach over the course of a river run. 
Therefore, the stage-3 variance could be estimated by treating 
beaches within river run and stratum (i.e., region) as repli
cates. 

The tests for equality of variance were based on the 
following relationship: 

( 28) 

Therefore, if the stage-2 variance (S~il) ~as zero, the 
expected value of the s~mple v~2iance, E[s2il1, would equal 
the average stage-3 variance, 03il. 

. [2] -2 The equalIty of E s2il and 03il was tested 
using the following F-statlstic: 

( 29) 

where 

df2 = the degrees of freedom for 2 
s2il' i • e • , ml-l 

df3 = the degrees of freedom for ~2 °3il' i . e • , ml (k-l). 

This analysis was performed on data from the Utility programs 
in 1981, 1984 and 1985, as these were the only years in which a 

IV-3 



beach was resampled within a river run. Results of these 
F-tests are presented in Table IV-l. No significant differences 
(a = 0.05) between stage 2 and stage 3 variances were detected 
in 10 out of 12 river runs (for which tests could be conducted) 
for bay anchovy, 8 out of 11 for American shad, 10 out of 11 
for striped bass, 8 out of 8 for Atlantic tomcod and 7 out of 
10 for white perch. 

Because of a large number of zero counts, a variance to 
mean relationship still remained for the data in this analysis, 
even after logarithmic transformation. To examine whether the 
outcome was a function of this relationship, the analyses was 
repeated using the nonparametric Kruskal-Wallis test. Results 
of this test were consistent with that of the parametric test, 
with no significant differences between the stage-2 and stage-3 
variance (Appendix A). 

To supplement these analyses, the Utility beach seine data 
were merged with the NYSDEC American shad beach seine data to 
produce an additional data set with replicates at stage-3 
(i.e., occasions on which the NYSDEC and the Utilities happened 
to sample the same beach in the same week). These samples were 
viewed as replicates because the two programs used similar 
sampling gear (30.5-m seine). These data were only available 
for 1981, since after 1981 sampling schedules were revised so 
that the Utility and NYSDEC shad programs sampled in alternate 
weeks. The F-test procedure described above was applied to the 
merged data set which included 5 week by stratum sampling 
events that contained replicates. Results from these tests are 
presented in Table IV-2. No significant differences (~ = 0.05) 
were detected in 5 out of 5 tests for American shad, 3 out of 4 
for striped bass, and 3 out of 5 for white perch. 

Stage 2 

Based on results fro~ these analyses (i.e., the observed 
variability at stage-2, s2il' was no greater tha9 what would be 
expected from the average stage-3 variability, 03'1) and 
because stage-3 replicates were not included in tfie sampling 
design in any of the three programs, the prototype sampling 
design model was modified to a two-stage model. The second and 
third stages (of the initial model) were combined into a revised 
stage-2 with sampling units defined by beach and sampling 
period within a river run and stratum (Fig. IV-l). 

As before, the second stage units are construed as having 
been selected according to a stratified random sampling procedure. 
However, for this modified model both NYSDEC programs as well 
as the Utility program were viewed as having multiple strata 
defined by the sampling regions of the Utility program. 
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Table IV-I. PR > F for F-tests of between beach vs. within beach variance for beach 
seine data collected within a river run by the Utility program. 

Year 

81 

84 

85 

Within beach variance was estimated from 2 hauls per beach (N = total 
number of samples, i.e., 2 x number of beaches). 

Species 
--------------------------------------------------

IRiver Run N Bay ~can Striped /Atlantic White 
Anchov Shad Bass Tomcod Perch 

35 6 0.72 0.25 0.97 0.27 

37 10 0.49 0.08 <0.01 0.07 

39 12 <0.01 0.04 0.22 0.49 0.04 

41 12 0.49 0.03 0.97 0.02 

34 18 0.50 0.03 0.14 0.11 <0.01 

36 12 0.67 0.89 0.67 0.63 0.94 

38 14 0.54 0.38 0.43 0.58 0.58 

40 14 0.58 0.08 0.08 0.49 0.07 

34 8 0.48 0.61 0.25 0.23 0.08 

36 6 0.08 

38 8 <0.01 0.48 0.09 0.62 

40 10 0.49 0.49 0.73 0.49 0.71 



H 

< 
I 
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Table IV-2. PR > F for F-tests of between beach vs. within beach variance for beach 
seine data collected by the Utility program and the NYSDEC American shad 
program at the same beach with a river run. Within beach variance was 
estimated from 2 hauls per beach (N = total number of samples, i.e., 
2 x number of beaches). 

n
~~--~-l~-~-

Species 
-------------------------------------------------

Year River Run Region N Bay American Striped Atlantic White 
Anchovy Shad Bass Tancoo Perch 

81 35 5 4 -- 0.21 0.09 - 0.19 

35 11 4 - 0.17 - -- <0.01 

37 I 5 
I 

6 I --
I 

0.47 0.87 -
I 

0.03 

I 37 
I 

7 I 4 -- 0.67 0.42 -- 0.77 

I 
39 I 5 I 4 - 0.82 0.03 - 0.29 
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This was because the tests for equality of variance were con
ducted on sets of data from within strata. Also, preliminary 
analyses indicated that substantial differences in mean catch 
per unit effort existed geographically. Consequently, the 
variance estimates of the NYSDEC programs would be artifically 
inflated if the data were not post-stratified. 

This modified construct simplifies the variance formulae 
described in the previous chapter and requires a slight 
modification to the estimator of the index of relative abundance. 
The following changes to the index (estimator of mean catch per 
unit effort) are required: 

-/ 
Yil replaces Yil in equation (12) 

where 

ml k 
L L Yiljh 

j=l h=l 

The variance of y is simplified by replacing V(Yil) by the 

following term: 

where 

and 

1 

Ml K 
L L 

j=l h=l 
(Yiljh -~il) 

2 
S2il = 

= 1 Ml 
Y il = E 

Ml K j=l 
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K 
E Yiljh. 

h=l 

2 

( 30) • 

( 31 ) 

( 32) • 



Lastly, the estimate of the variance is simplified by replacing 
v(Yil) by the following term: 

1 2 / - ,/ 

V(Yil) = s2il 
mlk 

where 
ml k 2 

E E (Yijlh - Yil) 
2 / 

j=l h=l 
s2il = 

ml k - 1 

Es~~mates of the average within river run estimation 
error (°2 ) w~re computed using equation (23) with V(y./) 
replacing V(Yil). Associated coefficients of variati6~ were 
computed as 

This descriptive statistic for each year, program, and species 
is presented in Table IV-3. 

In the absence of among river run (stage-l) variability, 
the relative error of the annual index of relative abundance 

( 33) 

( 34) • 

(35 ) 

for the Utility program was reasonably small (e.g., about 0.1) 
for American shad and striped bass in all years. Also, relative 
error of the index based on the NYSDEC shad beach seine program 
was reasonably small for American shad in all years, and the 
relative error of the index for striped bass from the NYSDEC 
striped bass program was reasonably small in all years. However, 
the relative errors for bay anchovy, Atlantic tomcod and (to a 
lesser degree) white perch were generally quite large in all 
programs. 

These results reflect the overall precision of estimates 
of mean catch per unit effort within river runs. As such, they 
include the effects of gear type, geographic extent of sampling, 
and sample size. Consequently, compa~isons between programs 
based on these statistics, although meaningful, do not provide 
insights into the effects of specific p~ogram elements. Of 
particular interest, is the effect of gear type (30.5 m vs 61 m 
seine) on relative error. 

The effect of the gear type was isolated by subsetting the 
Utility data to include only beaches sampled by the NYSDEC 
striped bass p~ogram. Also, the computation of the coefficient 
of variation was based on the sampling error (e.g., standard 
deviation) rather than on the estimation error (e.g., standard 

IV-9 



Table IV-3. Coefficients of variation for average within river run standard errors 
A "'2 rT = (estimation error) CV (~) = ~ ~ / i . 

Average Number of Species 
Beaches Sampled -------------------------------------------------

Year Program 
Hithin River ~_~ __ J~~~~ I~~!~a~l S~:!~_L~~~;~c I \Vhite 

I Perch 

1981 Utilities 100 0.38 0.08 0.10 0.96 0.14 
DEC S.B. 13.25 1.05 0.22 0.09 0.82 0.16 
DEC Shad 

1982 Utilities 100 0.33 0.01 0.09 0.33 0.12 
DEC S.B. 21. 75 0.39 0.21 0.08 0.26 0.14 

H ' DEC Shad 
< 
I 1983 Utilities 100 0.43 0.08 0.12 0.68 0.12 ~ 

0 DEC S.B. 22.75 0.45 0.21 0.07 0.38 0.15 
DEC Shad 36 1. 31 0.06 0.15 --(1) 0.19 

1984 Utilities 100 0.35 0.07 0.10 0.42 0.15 
DEC S.B. 23.33 0.45 0.16 0.07 0.31 0.17 
DEC Shad 34.25 1. 79 0.08 0.17 --(1) 0.22 

1985 Utilities 100 0.35 0.09 0.16 0.32 0.15 
DEC S.B. 21.75 0.55 0.27 0.17 0.46 0.28 
DEC Shad 31. 5 0.48 0.05 0.19 -(1) 0.21 

(1) Y = 0 



e~~or). Specifically, the following fo~mulae were used for 
these computations: 

C~( s~) = J s~ / y ( 36 ) 

where 

-2 ~2 -
s2 = °2 m (37) 

and 

m = average number of beaches sampled during one river run 

where 

1 n 
= E 

n i=l 

4 
E ml k 

1=1 

strata 1 through 4 correspond to the geographic extent 
sampled by the NYSDEC striped bass beach seine prog~am. 

Results from these computations are presented in Table IV-4. 
They indicate that the relative error of the 61 m seine was 
consistently less than that of the 30.5 m seine. For striped 
bass and white perch this was the case in all five years. For 
bay anchovy, American shad, and Atlantic tomcod, the relative 
e~ror was smaller for the 61 m seine in 4 of the 5 years. 

Although both the NYSDEC American shad and the Utility 
p~ograms used 30.5-m nets, the NYSDEC net was 0.6 m deeper than 
the Utility net. Also, the sampling protocols for the two 
programs may have differed in ways that could have affected 
precision. Therefore, a similar analysis was conducted for 
regions 5-12 which compared the NYSDEC shad sampling to the 
Utility sampling. The Utility data were subsetted to include 
only beaches sampled by the NYSDEC shad program. Results from 
these analyses are presented in Table IV-4. They indicate that 
for American shad, the NYSDEC sampling was more precise than 
the Utility sampling. 

Stage 1 

Estimates of the among river run variance were based on 
the following relationship: 

( 38) 

IV-II 



H 

< 
I 

f-' 

N 

Table IV-4. Coefficients of variation for within river run standard deviations 

(sampling error per haul), CV (s~) =~ /~. Utility data have 
been subset to include only those beaches sampled in common with the 
NYSDEC data to which it is being compared. 

-T- r 

I 
Species / 

----------------------------------------------

I Bay I American/ Striped I Atlanticl White I 
Program Anchovy Shad Bass Tomcod Perch Year 

1981 Utilities (1-4) 2.74 1.30 0.58 6.92 1. 30 
DEC S.B. 3.82 0.80 0.33 2.98 0.58 

1982 Utilities (1-4) 2.24 1.87 0.72 2.38 1.08 
/ DEC S.B. 1.82 0.98 0.37 1.21 0.65 

1983 I Utilities (1-4) 3.33 2.83 0.94 4.93 2.17 
DEC S.B. 2.15 1.00 0.33 1.81 0.72 

1984 Utilities (1-4) 3.39 1. 23 0.72 3.10 1.44 
DEC S.B. 2.17 0.77 0.34 1.50 0.82 

1985 Utilities (1-4) 2.74 2.45 1.30 2.38 1.66 
DEC S.B. 2.57 1.26 0.79 2.15 1. 31 

1983 Utilities (5-12) 9.31 0.08 1.55 -(1) 1.09 
DEC Shad 7.86 0.36 0.90 -(1) 1.14 

1984 Utilities (5-12) 4.18 0.62 1.70 15.49 1.63 
DEC Shad 10.48 0.47 0.99 -(1) 1.29 

1985 Utilities (5-12) 6.82 0.70 2.48 15.49 1.47 
DEC Shad 2.69 0.28 1.07 -(1) 1.18 

(1) y = 0.0 

Average Number of 
Beaches Sarrpled 
Within River Run 

52 
13.25 

52 
21.75(2) 

52.5 
22.75(3) 

52 
23.33(4) 

52 
21. 75( 5) 

60.25 
36 

60 
34.25 

60 
31.5 



Accordingly, the estimate of among river run variance was com
':Jted as 

Each estimate was tested to determine whether it was 
significantly different from zero based on the following 
F-statistic: 

s2 
1 

Fdf l ,df 2 
= -~2----

0'2 

.. here 

dfl = number of degrees of freedom for 2 
sl' i • e. , n-l 

df2 = number of degrees of freedor.1 for -2 
0'2' i • e. , 

L 
n L: (ml k - 1 ) • 

1=1 

( 39) 

( 40) 

Prior to application of this F-test, Hartley's test was con
ducted to determine if the log transformation had created 
homogeneity of variance. 

Results from these tests indicate that the ar.1ong river run 
variation in mean catch per unit effort was not significantly 
different (a = 0.05) from zero for bay anchovy and Atlantic 
tomcod. This was the case, in general, for all three programs 
(Table IV-5). However, it should be noted that the power of 
these tests for bay anchovy and Atlantic tomcod was likely to 
have been quite low as indicated by the poor precision of the 
within river run estimates (Table IV-3). 

Significant differences (a = 0.05) among river run means 
were found for American shad in all programs (Table IV-5). The 
Utility program and the NYSDEC striped bass program produced 
very different results for striped bass and (to a lesser degree) 
white perch. Significant differences (a = 0.05) in among 
river run means for striped bass were found in 4 out of 5 years 
of the Utility program but in only lout of 5 years of the 
NYSDEC striped bass program (Table IV-5). Similarly, significant 
differences for white perch were detected in 3 out of 5 years 
of the Utility program but in only lout of 5 of the NYSDEC 
striped bass program. The NYSDEC American shad beach seine 
program produced significant among river run differences in 3 
out of 3 years for American shad and in 2 out of 3 years for 
white perch. Homogeneity of variance was found to exist in all 
these tests. 
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Table IV-5. F-statistics for between river run vs. within river run variance st/~~. 

Species 
Arrong \-Jithin 
River River -------------------------------------------------

Run Run Bay I American I Striped 
Year Program 

1981 Utilities 
DEC S.B. 
DEC Shad 

1982 Utilities 
DEC S.B. 
DEC Shad 

1983 Utilities 
I DEC S.B. 

DEC Shad 

1984 I Utilities 
DEC S.B. 
DEC Shad 

1985 1 rtilities 
DEC S.B. 
DEC Shad 

DF 

3 
3 

-

3 
3 

-

3 
3 
3 

3 
2 
3 

3 
3 
3 

DF Anchovy Shad 

400 
43 
-

400 
75 
--

403 
79 

128 

400 
61 

121 

4.43* 
0.48 
--

0.61 
0.21 
--

3.79* 
1.27 
2.34 

2.39 
3.06* 
0.92 

400 12.15 
75 0.67 

110 1. 30 
----- -

3.42* 
3.48* 
--

4.79* 
3.09* 
--

12.70* 
3.53* 
4.38* 

15.75* 
4.07* 
4.70* 

1 4.53' 1.07 
11. 68* 

- - --- -- _ .. _-

* S[ significantly different from zero at a = 0.05 

(l)st = 0.0 

I 

- -

Bass 

9.49* 
7.41* 
--

3.37* 
2.24 
--

14.55* 
0.48 
0.56 

0.85 
0.49 
4.56* 

8.02* 
0.67 
6.11 * 

IAtlantic I ~Vhite 

I 

Tomcod 

0.67 
0.63 
--

0.43 
2.71* 
--

0.69 
0.23 
--(1) 

0.32 
2.14 
--(1) 

0.79 
0.41 
-(1) 

I 

Perch 

5.85* 
3.36* 
--

1.58 
1. 52 
-

3.50* 
1.34 
3.95* 

1.16 
0.11 
3.02* 

4.32* 
1.97 
1.77 



The relative magnitude of among week variability observed 
in mean catch per unit effort reflects losses due to mortality 
in the population, and movement of juveniles into, and out of, 
the areas subject to sampling (i.e., within year variability in 
byt). This variability can be represented (for the purposes of 
comparisons between programs) by the following coefficient of 
variation: 

( 41) 

Values for this descrip2ive statistic for all years, programs 
and species for which Sl was significantly non-zero are 
presented in Table IV-6. 

These comparisons of stage-l variability reflect differences 
in the geographic extent of the programs as well as differences 
in gear types. Therefore, interpretation of differences between 
programs is difficult. For example, the fact that the Utilities' 
program consistently detected among river run differences in 
the mean catch per unit effort for striped bass, and the NYSDEC 
striped bass program consistently found no significant difference 
may have been due to: 

• Shifts in the longitudinal distribution of striped bass 
relative to the areas subject to sampling in the two 
programs 

• On-offshore movements to areas beyond the reach of the 
30.5-m seine, but not beyond the reach of the 6l-m 
seine. 

In order to better ~nterpret the comparisons, the F-tests 
and computations of CV(Sl) were repeated on 2 subsets of the 
Utility data. The first subset included only data collected in 
sampling regions (strata) 1 through 4, which roughly correspond 
to the geographic extent of sampling by the NYSDEC striped bass 
program. The second subset included only data collected in 
sampling regions (strata) 5-12, which roughly correspond to the 
geographic extent of sampling by the NYSDEC shad program. 

Results from these analyses were very similar to the 
results based on data from the full geographic extent of the 
Utility program. This suggests that the observed differences 
among programs for striped bass were due to gear differences 
rather than differences in the geographic extent of the study 
areas. Results from the F-tests are presented in Table IV-7, 
and values for the coefficients of variation are presented in 
Table IV-S. 
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Table IV-6. Coefficients of variation for among river run 

variance, [v (~f) =..JSf / y. 
NS indicates that sr was not significantly 
different from zero. 

I Species 

1-------------------------------------------
I Bay American Striped Atlantic ~'lhi te 

Year Program Anchovy Shad Bass Tomcod Perch 

1981 Utilities 0.70 0.12 0.28 NS 0.31 
DEC S.B. NS 0.34 0.22 NS 0.14 
DEC Shad 

1982 Utilities NS 0.16 0.14 NS NS 
DEC S.B. NS 0.30 NS 0.34 NS 
DEC Shad 

1983 Utilities 0.71 0.27 0.43 NS 0.20 
DEC S.B. NS 0.34 NS NS NS 
DEC Shad NS 0.12 NS -_(1 ) 0.32 

1984 Utilities NS 0.29 NS NS NS 
DEC S.B. 0.64 0.29 NS NS NS 
DEC Shad NS 0.16 0.32 __ (1) 0.31 

1985 Utilities NS 0.17 0.43 NS 0.27 
DEC S.B. NS NS NS NS NS 
DEC Shad NS 0.17 0.44 --( 1) NS 

(1)y = 0.0 
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Table IV-7. 

Year 

1981 

1982 

1983 

1984 

1985 

1983 

1984 

1985 

F-statistics between river run vs. within river run variance, Sf/g~, 
for subsets of data from the Utilities' program. 

I Among I Within -I-------------------:'~~:: ___________________ _ 
Program River Run River Run Bay Arrerican Striped Atlantic White 

(Regions) IF OF Anchovy Shad Bass Tancod Perch 

Utilities (1-4) 3 192 4.39* 11.28* 20.94* 0.67 4.19* 
DEC S.B. 3 43 0.48 3.48* 7.41* 0.63 3.36* 

Utilities (1-4) 3 192 0.97 3.50* 4.05* 0.43 0.55 
DEC S.B. 3 75 0.21 3.09* 2.24 2.71* 1.52 

Utilities (1-4) 3 194 3.29* 10.74* 14.68* 0.69 0.70 
DOC S.B. 3 79 2.34 3.53* 0.48 0.23 1.34 

Utilities (1-4) 3 192 0.46 3.21* 1.27 0.38 0.87 
DEC S.B. 2 61 3.06* 4.07* 0.49 2.14 0.11 

Utilities (l-4) 3 192 2.61* 4.16* 6.05* 0.79 3.35* 
DEC S.B. 3 75 0.67 1.07 0.67 0.41 1.97 

Utilities (5-12) 3 209 0.93 12.76* 5.15* -(l) 4.21* 
DEC Shad 3 128 2.34 4.38* 0.56 -(1) 3.95* 

Utilities (5-12) 3 208 4.81* 13 .18* 4.90* 1.00 3.31* 
DEC Shad 3 121 0.92 4.70* 4.56* -(1) 3.02* 

Utilities (5-12) 3 208 1.25 2.93* 2.79* 1.00 1.92 
DEC Shad 3 110 1.35 11.68* 6.11 * 

__ (1) 
1.77 

---

*Sf significantly different fram zero at a = 0.05. 

(1) sf = 0.0 



Table IV-8. Coefficients of variation for among river run 
/\ (~V= ../Sf / -

variance, CV y. 

NS ' d' 2 ln lcates that Sl was not significantly 
different from zero. 

1 1 

1 1 
Species 

1 Program 1---------------------------------------Bay 1 Arne r ican 1 Str iped I At1ant ic 1 ~Jhi te 
Year (Regions) Anchovy Shad Bass TOr.1.cod Perch 

1981 Utilities (1-4) 0.70 0.58 0.34 NS 0.32 
DEC S.B. NS 0.34 0.22 I NS 0.14 

1982 Utilities (1-4) NS 0.41 0.17 NS NS 
I DEC S.B. NS 0.30 NS 0.34 NS 

I 

1983 Utilities (1-4) 0.69 NS 0.47 NS NS 
DEC S.B. NS 0.34 NS NS NS 

1984 Utilities (1-4) NS 0.26 NS NS NS 
DEC S.B. 0.64 0.29 NS NS NS 

1985 Utilities (1-4) 0.49 0.61 0.40 NS 0.36 
DEC S.B. NS NS NS NS NS 

1983 Utilities (5-12) NS 0.27 0.41 __ (1) 0.24 
DEC Shad NS 0.12 NS --(1) 0.32 

1984 Utilities (5-12) 1.06 0.29 0.44 NS 0.32 
DEC Shad NS 0.16 0.32 __ (1) 0.31 

1985 

I 
Utilities (5-12 NS 0.13 0.42 NS NS 
DEC Shad NS 0.17 0.44 

__ (1) 
NS 

( 1 ) Y = 0.0 
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Standard Errors of Annual Index Values 

In order to assess the overall relative precision of 
each of the programs, the coefficient of variation for the 
estimated variances of the annual means was computed: 

Results from these computations are presented in Table IV-9. 

For striped bass, the coefficient of variation from the 
NYSDEC striped bass beach seine program was smaller than that 
from the Utility beach seine program in all years. Similarly, 
the coefficient of variation for American shad from the NYSDEC 
American shad beach seine program was smaller than that from 
the Utility program in all years. However, the coefficients of 
variation for bay anchovy and white perch were larger from the 
NYSDEC shad program than from the other programs. 

B. FRACTION OF THE RIVERWIDE POPULATION THAT INHABITED THE 
AREAS SUBJECT TO SAMPLING 

As discussed in the previous chapter, two necessary 
conditions for estimating the proportion of the riverwide 
population that inhabited the areas subject to sampling are 
that: 

• The proportion subject to sampling, bty, varied over 
time within the year, and 

• A negative relationship existed between the mean catch 
per unit effort for beach seine sampling and the mean 
catch per unit effort for offshore sampling. 

In the preceding section, the species, programs, and years for 
which the first of these conditions was satisfied were identified. 
This section describes analyses conducted to determine whether 
the second condition was satisfied by any of the programs. 

The first step in this assessment was to subject the off
shore data to the same type of analysis conducted on the beach 
seine data in order to: 

• Estimate mean catch per unit effort for each river 
run within each year 

• Determine whether the mean catch per unit effort was 
significantly different among river runs. 
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Table IV-9. Coefficients of variation for annual estimates of 
the mean (estimation error), 

- --
CV (v ( y » = v ( y) / y. 

I \ Species 

---------------------------------------
Year Program 

! Bay !American!StriPed!Atlantic!White 
Anchovy Shad Bass Tomcod Perch 

1981 Utilities 0.35 0.07 0.13 0.42 0.15 
DEC S.B. 0.40 

\ 

0.18 0.11 0.35 0.14 
DEC A.S. -- -- -- -- --

1982 Ut i 1 it ies 0.14 0.08 0.08 0.13 0.07 
DEC S.B. 0.12 0.17 0.06 0.20 0.08 
DEC A.S. -- -- -- -- --

1983 Utilities 0.37 0.12 0.19 0.30 0.10 
DEC S.B. 0.25 0.18 0.03 0.12 0.08 
DEC A.S. 0.91 0.06 0.06 

__ (1) 
0.32 

1984 \ Utilities 0.25 0.13 0.05 0.15 0.08 
DEC S.B. 0.43 0.18 0.03 0.25 0.05 
DEC A.S. 0.87 0.08 0.16 __ (1) 0.31 

1985 Utilities 0.24 0.09 0.20 0.15 0.14 
I DEC S.B. 0.24 0.14 0.07 0.17 0.18 

I 
DEC A. S. 

I 
0.26 0.07 

I 
0.21 

I 
__ (1) 0.19 

( 1 ) Y = 0.0 
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Only species and years with significant among river run dif
ferences in mean catch per unit effort from the offshore programs 
were included in the assessment. This was done to avoid observing 
spurious relationships between the offshore and beach seine 
means that were due solely to estimation error. 

Data from two offshore programs were analyzed: 

• NYSDEC trawl program 

• Utility Fall Shoals epibenthic sled (beam trawl in 
1985) and Tucker trawl program. 

For white perch and striped bass from the Utility program, 
only data from epibenthic sled sampling (and beam trawl sampling 
in 1985) were used to compute the means. This was because 
previous analyses (Versar 1987) have indicated that the catches 
of juveniles of these species in the Tucker trawl were too low 
to provide any useful information on relative abundance. For 
the other species, data collected with the Tucker trawl and 
epibenthic sled (beam trawl) were treated as having come from 
different sampling strata. 

The sampling design for both of these programs was con
strued to have been two-stage stratified random sampling (although 
the NYSDEC program was implemented as a fixed station design). 
As was the case for the beach seine programs, this provided a 
definition of replicates based on time within river run and 
station location within stratum (strata defined by the Utility 
sampling regions). All formulae for estimating means and the 
components of variance, and the F-tests as described in the 
preceding section, were thus directly applicable to the NYSDEC 
trawl and Utility Fall Shoals data. 

Results from F-tests for among river run differences in 
mean catch per unit effort from the NYSDEC trawl program included 
only four cases of significant differences (a = 0.05) -- bay 
anchovy in 1983 and 1984, American shad in 1981, and Atlantic 
tomcod in 1981 (see Table IV-IO). However, for the Utility 
Fall Shoals program, significant differences (a = 0.05) were 
detected in at least two years for each of the five species 
(Table IV-IO). The difference in the results of the two programs 
can be attributed largely to the differences in sample sizes. 
The Utility program collects about 200 samples per river run, 
whereas the NYSDEC program generally had about 15 samples per 
river run. 

Based on these results, and the results from tests for 
significant differences in beach seine means among river runs 
(from the preceding section), only ten cases were found with 
significant differences in both the offshore means and the 
beach seine means. The species, programs, and years in which 
these conditions were met are summarized in Table IV-II. 
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Table IV-I0. F-statistics for between river run vs within river run variance, sr/or. 

I ----- I 

1 1 1 

Species 

IRi~n~nl Ri~!;h~n 1---------------------------------------------
Bay I American Striped Atlantic I White 

Year Program OF OF Anchovy Shad Bass Tomcod Perch 

1981 Utilities 3 691 13 .15* 5.47* 5.09* 7.34* 1.84 
DEC 3 41 1.31 6.78* 0.40 3.53* 2.43 

1982 Utilities 3 691 0.52 0.98 7.72* 1. 76 2.42 
DEC 3 55 2.68 0.49 0.22 1.06 2.70* 

1983 Utilities 3 690 6.61* 36.50* 3.02* 0.85 2.36 
DEC 3 41 6.03* 0.12 2.27 2.84* 1.15 

1984 Utilities 3 694 18.88* 0.84 9.29* 2.55* 0.40 
DEC 3 42 1.83 1.38 1.04 0.47 0.71 

1985 Utilities(6) 3 692 9.68* 5.28* 1.68 2.81* 3.14* 
DEC 3 45 6.22* 2.49 0.63 1.29 2.29 

---'--

*S~ significan1y different from zero at a =0.05. 



Table IV-II. Cases in which both offshore and beach seine 
sampling programs both showed significant 
differences in mean catch unit effort anong 
river runs. 

Beach 
Offshore Seine 
Progran Program Species Year 

NYSDEC NYSDEC American shad 1981 
Striped bass 

Utilities Utilities Bay anchovy 1981 

Utilities Utilities Bay anchovy 1983 

I 
Utilities I Utilities American shad 1981 

Utilities Utilities American shad 1983 

Utilities Utilities American shad 1985 

Utilities Utilities Striped bass 1981 

Utilities Utilities Striped bass 1982 

Utilities Utilities Striped bass 1983 

Utilities Utilities White perch 1985 
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For each of these cases, the estimated means from the 
offshore sampling were paired with the estimated means from the 
corresponding beach seine sampling. In general, offshore and 
beach seine sampling were not conducted concurrently. Therefore, 
the paired means may include data from offshore that were 
collected up to one week before (or after) the corresponding 
beach seine data were collected. 

Plots of the offshore means versus the beach seine means 
for these ten cases indicate that, in general, negative 
relationships did not exist (see Figures IV-2 to IV-ll). As 
discussed in Chapter III, if the riverwide abundance was constant 
during the study period within a year, and if the conditions 
required for estimating bty occurred, then the regression of 
offshore means on beach selne means must have a negative slope. 
Consequently, it appears that these conditions did not occur. 
However, due to the very limited number of data available for 
these purposes, this conclusion should be viewed as tentative. 
Furthermore, the presence of the alternate situation that would 
allow estimation of bty (i.e., riverwide abundance declining 
linearly during the study period) cannot be assessed due to the 
limited number of data points (4 per regression). 

C. DISCUSSION OF RESULTS 

The analyses described in this chapter were intended to 
provide the basis for comparing the following features of the 
beach seine programs: 

• Fixed versus random selection of beaches for sampling 

• 30.5-D versus 61-m beach seines 

• Geographic extent of sampling 

Regions 5-12 versus regions 1-12 for American shad 

Regions 1-4 versus regions 1-12 for striped bass. 

In addition, the analyses were intended to answer the following 
specific questions: 

• Which program is most precise 

• Which program(s), if any, can produce reliable estimates 
of the proportion of the riverwide population that in
habited the area subject to beach seine sampling. 

The implications of the analysis results for each of these ques
tions are summarized below. 

IV-24 



H 

< 
I 

IV 
V1 

Fall Shoals 
3.0 I 

I 

2.8 ~ 
I 

L 2.6/ 

I 

2.4 r , 

I 
2.2 r 

i 

2.0 t' 

1.8 

1.6~ 

(0 

G 

1.4 L C® 
1.2 L __ L_-L_J..._----1 __ ~ 1 .L_----L-_.l __ .L ___ ....L __ . __ L ____ J __ 

\.c;J \~ ~.c;J ~~ ".c;J ,,~ ~.c;J ~~ ~.c;J ~~ ~.c;J ~~ 1'c;J 1 ~ 'O.C) 'O~ 

Beach Seine 

Figure IV-2. Plots of mean catch per unit effort from utility offshore samplinq (y-axis) 
vs. mean catch per unit effort from utility beach seine samplinq (x-axis) 
for white perch in 1985. Symbols represent the nominal week of samplinq 
within the 8-week period between week 34 and 41. 



H 

< 
I 

N 
0"1 

Fall Shoals 
o . 9 ~-

I G 
i 

0.8 ~ 
I 
I 

0.7 r 
I 

0.6 ~ G 
0.5 ~ 
0.4 ~ 
0.3, 

I 

0.2 ~ 
8 o 

0.1 ~ 
0.0 ~ 

! LL ____ L ____ l. _____ L-____ L-____ L _..--J. ___ --1 ___ L ____ . L ____ L _____ .l ______ L-

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 

Beach Seine 

Figure IV-3. Plots of mean catch per unit effort from utility offshore samplinq (y-axis) 
vs. mean catch per unit effort from utility beach seine sampling (x-axis) 
for striped bass in 1981. Symbols represent the nominal week of samplinq 
within the 8-week period between week 34 and 41. 
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Figure IV-4. Plots of mean catch per unit effort from utility offshore sampling (y-axis) 
vs. mean catch per unit effort from utility beach seine sampling (x-axis) 
for striped bass in 1982. Symbols represent the nominal week of sampling 
within the 8-week period between week 34 and 41. 
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Figure IV-S. Plots of mean catch per unit effort from utility offshore sampling (y-axis) 
vs. mean catch per unit effort from utility beach seine sampling (x-axis) 
for striped bass in 1983. Symbols represent the nominal week of samplinq 
within the 8-week period between week 34 and 41. 
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Figure IV-6. Plots of mean catch per unit effort from NYSDEC offshore sampling (y-axis) 
vs. mean catch per unit effort from NYSDEC beach seine sampling (x-axis) 
for striped bass in 1981. Symbols represent the nominal week of sampling 
within the 8-week period between week 34 and 41. 
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Fiqure IV-7. Plots of mean catch per unit effort from utility offshore samplinq (y-axis) 
vs. mean catch per unit effort from utility beach seine sampling (x-axis) 
for American shad in 1981. Symbols represent the nominal week of samplinq 
within the 8-week period between week 34 and 41. 
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Figure IV-8. Plots of mean catch per unit effort from utility offshore samplinq (y-axis) 
vs. mean catch per unit effort from utility beach seine samplinq (x-axis) 
for Amer ican shad in 1983. Symbol s represent the nOli lal week of samp 1 i nq 
within the 8-week period between week 34 and 41. 
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Figure IV-9. Plots of mean catch per unit effort from utility offshore samplinq (y-axis) 
vs. mean catch per unit effort from utility beach seine samplinq (x-axis) 
for American shad in 1985. Symbols represent the nominal week of samplinq 
within the 8-week period between week 34 and 41. 
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Figure IV-lO. Plots of mean catch per unit effort from utility offshore samp1inq (y-axis) 
vs. mean catch per unit effort from utility beach seine samplinq (x-axis) 
for Bay Anchovy in 1981. Symbols represent the nominal week of samplinq 
within the 8-week period between week 34 and 41. 
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The findings (Tables IV-I and IV-2) that the observed 
variability among beaches (within river run and region) was no 
greater than the expected within beach variability (within 
river run) indicates that the method of selecting beaches to 
sample (fixed vs. random) made little difference in this study. 
The variability over time (at a single beach) within a river 
run was so large relative to the among beach variability that 
increasing the sampling fraction for beaches to 1 (i.e., f2 ~ 1 
for a fixed beach design) would not improve the overall precision 
of the estimate of the mean. Thus, the fixed beach design has 
the disadvantage of limiting the number of beaches subject to 
sampling while not measurably improving precision; however, 
this conclusion must be tempered by the small sample size on 
which the comparisons were made. 

The coefficients of variation for sampling error (standard 
deviations) (Table IV-4) indicated that the 61 m seine was more 
precise than the 30.5-m seine. Also, the fact that the variance 
among river run means for striped bass was not significantly 
different from zero for the 61-m seine, but was significantly 
different from zero for the 30.5-m seine (sampled in the same 
regions) (Table IV-8) suggests that the 61-m seine was more 
effective in catching the nearshore population of striped bass. 

The coefficients of variation for among river run variabil
ity (Tables IV-6 and IV-8) indicate that the geographic extent 
of sampling (for the Utility vs. NYSDEC programs) did not 
affect the degree of movement in20 and out of the area subject 
to sampling. Specifically, CV(SI) was roughly the same for 
American shad whether based on the Utility data from regions 
1-12 or only regions 5-12. Similarly, the Cv(sf) for striped 
bass was roughly the same for data from regions 1-4 as it was 
for data from regions 1-12. These results can be attributed 
largely to the fact that the relative abundance of striped bass 
in regions 5-12 is small (Fig. IV-12), as is the relative 
abundance of American shad in regions 1-4 (Fig. IV-12). 

The coefficients of variation for annual estimates of mean 
catch per unit effort (Table IV-9) indicate that the NYSDEC 
programs targeted at striped bass and American shad produced 
more precise estimates of mean catch per unit effort for these 
species than did the Utility program. This can be attributed 
to the more precise gear (61-m vs 30.5-m) used in the NYSDEC 
striped bass program and the more precise gear (3.1-m vs. 2.4-m 
deep) and possibly different sampling protocols in the NYSDEC 
shad program. The increased precision resulting from these 
factors apparently outweighed the benefits conferred upon the 
Utility program by larger sample size. For the other species, 
the relative precision of the estimates was either unacceptably 
low for all programs or not consistently higher for anyone 
program. 
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The plots of mean catch per unit effort from offshore 
sampling to mean catch per unit effort from beach seine sampling 
(Figures IV-2 to IV-II) failed to show that any of the programs 
being evaluated could produce reliable estimates of the propor
tion of the riverwide stock that inhabited the areas subject to 
sampling. Consequently, since there are no data demonstrating 
that the proportion of the popUlation inhabiting the areas 
subject to sampling is invariant over years or within years, 
this condition must be stated as an assumption if beach seine 
data are to be used to produce indices of relative abundance. 
Additional, more untenable, assumptions must be made for the 
beach seine to be used as an index of absolute abundance. 

D. CONCLUSIONS 

Overall examination of the relative merits of each of the 
programs for assessing among gear differences in relative 
abundance of selected species was based on two general considera
tions: 

• Precision 

• Reliability (comparability of index values among years). 

The precision of the annual estimates of mean catch per 
unit effort was quite low for bay anchovy and Atlantic tomcod 
for all programs. This may have been due to the sporadic 
catches of Atlantic tomcod and the pelagic behavior of bay 
anchovy (i.e., the beach environment contained a very small and 
highly variable fraction of the riverwide population). Conse
quently, none of the programs were judged to have been well 
suited to assessing annual differences that may have existed in 
the abundances of those species. 

The NYSDEC shad and striped bass programs were more precise 
than the Utility program for estimating mean catch per unit 
effort of American shad and striped bass, respectively. This 
appears to have been due to the larger seines used in the 
NYSDEC programs and possibly due to differences in sampling 
protocols. However, for white perch, no consistent difference 
in precision between programs was observed. 

The conclusions regarding precision of the programs must 
be balanced against considerations of the reliability of the 
programs. In order for any of the programs to be useful for 
their intended purpose, the fraction of the riverwide population 
in the area subject to sampling must be constant among years. 
One major factor that could affect the fraction inhabiting the 
area subject to sampling is shifts in the distribution patterns 
among years. Such shifts could be longitudinal (upriver
downriver) or lateral (onshore-offshore). 
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The Utility program samples a larger geographic extent 
than the NYSDEC programs, and would be less affected by shifts 
in longitudinal distribution patterns than the NYSDEC programs. 
In the years examined, no major longitudinal shifts in distribu
tion patterns were observed for striped bass juveniles. 
Accordingly, the annual estimates of mean catch per unit effort 
from the Utility and the NYSDEC programs were highly correlated 
(Fig. IV-13). However, if the longitudinal distribution pattern 
were to differ in some future year, the NYSDEC programs could 
produce index values that were inconsistent with the indices 
from other years. Beyond estimation of relative abundance, the 
greater geographical extent of the Utility program has the 
additional advantage of allowing inference about movement 
patterns and other population parameters that can not be esti
mated with the more limited NYSDEC sampling program. 

For white perch and American shad, the longitudinal distri
bution patterns did vary substantially among the years examined 
(Fig. IV-12). Accordingly, the estimated mean catch per unit 
effort for white perch from the Utility program did not cor
relate well with the indices from the two NYSDEC programs 
(Figs. IV-14 and IV-IS). Similarly, the estimated mean catch 
per unit effort for American shad from the Utility program did 
not correlate well with that from the NYSDEC shad program (Fig. 
IV-16). This suggests that for white perch and American shad, 
the Utility program produced a more reliable index of annual 
abundance. 

Whereas the Utility program is more robust to possible 
longitudinal shifts in distribution patterns, the NYSDEC striped 
bass program would be less affected by onshore-offshore shifts. 
This is because the larger seine deployed in this program can 
sample farther offshore than the Utility seine. As discussed 
previously in the context of between week variance, the larger 
seine appears to have been able to collect striped bass that 
were too far offshore to be collected in the smaller seine. 

In summary, the NYSDEC striped bass program has the following 
advantages (due to the 61-m net) for indices of striped bass 
abundance: 

• greater precision of the estimate 

• more robust to possible on-offshore distribution shifts 
among years. 

The Utility program has the advantage of being more robust to 
possible longitudinal shifts in distribution patterns among 
years. For indices of American shad abundance, the NYSDEC 
program has the advantage of greater efficiency from using a 
deeper net and possibly from different sampling protocols, and 
the Utility program has the advantage of being more robust 
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to observed longitudinal shifts in distribution patterns 
among years. For white perch, the Utility program has the 
advantage of being more robust to observed longitudinal 
shifts in distribution patterns, whereas the NYSDEC programs 
have no clear advantages. Finally, none of the programs appear 
well suited to producing indices of relative abundance for bay 
anchovies or Atlantic tomcod. 

E. RECOMMENDATIONS 

Several recommendations that should be considered in de
veloping new monitoring programs or improving existing programs 
can be derived from results of this study. However, most of 
the recommendations include either logistical or economic 
tradeoffs. Other tradeoffs need to be considered since the 
recommendations were based solely on improving estimation of 
abundance. Some of the programs, particularly those of the 
utilities, have multiple objectives including estimation of 
life history parameters. 

Throughout this report, the evaluation has been conducted 
by examining both reliability and precision; the recommendations 
are also presented according to this division. Within these 
divisions are included recommendations to alter sampling effort 
based on existing information, and recommendation of studies to 
resolve the substantive unanswered questions, which would lead 
to future refinements of the monitoring programs. 

Reliability 

• Conduct monitoring programs on a river-wide basis. 
This is more important for monitoring white perch and 
American shad than for striped bass. However, even for 
striped bass, increasing the total amount of area 
subject to sampling is suggested since we were unable 
to verify that a consistent percentage of the population 
remains in the sampled area among years. 

• Continue to conduct a trawl program coincident with 
the beach seine monitoring programs since we were unable 
to establish that a constant proportion of the population 
remains within the sampled beach area among years. 
Versar (1987) established that, particularly for striped 
bass, the index from offshore gear and the beach seine 
are not well correlated (Figure IV-l?). Without some 
means for establishing the relative probability of 
capture among these programs, it is wisest to continue 
both. 
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• Conduct a radiotagging study to examine onshore
offshore movement patterns for species of interest. 
This data will allow selection of the most relevant 
weeks for conducting a beach seine program and will 
provide some basis for determining whether the beach 
seine or offshore program is the more appropriate method 
for estimating abundance. 

Precision 

• If increased precision is desired, increase the number 
of river runs rather than increasing the number of 
samples within a river run. Comparison of Tables IV-3 
and IV-6 shows that among river run variability is 
generally greater than within river run variability. 

• All of the programs have sampled an inconsistent set of 
weeks among year. Both reliability and precision can 
be maximized by reallocating effort so that it is 
focused on more extensive sampling within a shorter 
time period that is sampled by that program in all 
years. 

• Conduct a study to more specifically examine whether 
within-beach and among-beach variability are signifi
cantly different. If they are not, as was found with 
limited data in this study, place the fixed beach 
design with one that randomly samples from a larger set 
of beaches. 

• Use the 6l-m net preferentially over the 30.5-m net. 
The 61 m net collects more fish with a lesser degree of 
variability than the smaller net. However, replacing 
the 30.5-m net used in the two ongoing programs may not 
be appropriate. First, a gear correction factor to 
relate the historical database to all future sampling 
would have to be developed. Second, many of the beaches 
sampled by the 30.5-m net are small and may be unsampleable 
by the larger net, further reducing comparability with 
the historic database. 
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APPENDIX A 

KRUSKAL-WALLIS TEST FOR EQUALITY 
OF STAGE 2 AND STAGE 3 VARIANCE 

A-l 
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Table A-I. PR > F for the Kruskal-Wallis test of between beach vs. within beach 
variance for beach seine data collected within a river run by the 
Utilities' programs. Hithin beach variance was estimated from 2 
hauls per beach (N = total number of samples, i.e., 2 x number of 
beaches) • 

I 

I Species 
--------------------------------------------------

River Run N Year Bay /American I Striped IAtlantic I White 
Anchovy Shad Bass Tomcod Perch 

81 35 6 0.87 0.28 0.99 0.32 

37 10 0.41 0.20 0.07 0.16 

39 12 0.10 0.15 0.35 0.42 0.09 

41 12 0.43 0.18 0.98 0.09 

84 34 18 0.43 0.08 0.18 0.17 0.10 

36 12 0.59 0.89 0.60 0.59 0.93 

3S 14 0.28 0.28 0.60 0.49 0.54 

40 14 0.49 O. 19 0.18 0.42 0.09 

85 34 8 0.39 0.50 O.lS 0.27 0.10 

36 6 0.09 

38 8 O.OS 0.39 0.15 0.51 

40 10 0.41 0.41 0.79 0.41 0.62 





APPENDIX B 

CORRESPONDING NYSDEC STRIPED BASS PROGRAM 
AND UTLITY PROGRMI BEACH NUMBERS 
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Table B-1. Correspondence between beaches sampled in the 
NYSDEC striped bass beach seine program and 

NYSDEC 
Beach Number 

IE 
lW 
2E 
3E 
3W 
4E 
4W 
5E 
5W 
6E 

7EW 
7EE 
7W 
8E 
8W 

9E 
9W 

10E 
lOW 

lIE 
11W 
12E 
12W 
13E 
13W 
14E 
14w 
15E 
15WN 
15WS 

16E 
16WN 

the Utilities beach seine program. Table is 
based on comparison of sampling station maps and 
conversations with Utility and NYSDEC biologists 
(NC = no corresponding beach). 

Utility 
Beach Number 

NC 
NC 

217 
218 
216 
219 
221 

NC 
279 
276 

274 
231 

NC 
232 

NC 

234 
229 

NC 
230 

235 
285 
243 
241 

NC 
NC 

244 
242 

NC 
272 

NC 

251 
271 

B-3 

Comments 

NYSDEC beach location 
was moved. Used to 
correspond to 228. 

Partial overlap with 
226 and 277 

Beach location is close 
but not exact 

NYSDEC also refers to 
this beach as l5W. 

NYSDEC also refers to 
this beach as l6W. 



Table B-1. Continued 

NYSDEC Utility 
Beach Number Beach Number Comments 

16HS 246 

17E 254 Beach location is close 
but not exact 

l7VJ 209 Beach location is close 
but not exact 

18E 256 Also referred to as l8ES 
and 18EN 

19E 237 

20E 208 
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TEST OF IDENTIFICATION METHODS FOR 
LARVAL STRIPED BASS AND WHITE PERCH 

DATA DOCUMENTATION 

Prepared by: Normandeau Associates 
25 Nashua Road 
Bedford, N.H. 03110-5500 

Prepared for: Hudson River Foundation 
40 West 20th St., 9th Floor 
New York, N.Y. 10011 

1. Scope of work received by fax from Hudson River 

Foundation, 22 November 1994 (14 pages including cover 

page) 

2. Contents listing and statistical summary of numerical 

variables for each of four SAS files (attached) 

3. Memo dated 11 April 1995 from Paul Lindsay explaining 

clarification of procedures for pterygiophore analysis 

(attached) 

ADDITIONAL EXPLANATION: 

Lengths coded on the data sheets are standard lengths as labelled 

on the vials (disregard the label "total length" on some of the data 

sheets). These lengths were used only for the purpose of assisting in 

error checking the data. Slight discrepancies between the three 

biologists in the lengths coded on the data sheets resulted from 

legibility problems on a few of the vial labels; no attempt was made to 

resolve these (length is not one of the variables requested in the data 

files) . 

The data coding for Task 1 (external characters) was.modified from 

the example in the scope of work to indicate not only which characters 

were considered to identify a specimen, but also for each character 

whether that particular character supported identifying that specimen as 

a striped bass, supported identifying the specimen as a white perch, or 

whether that character was not useful in making the distinction 

("inconclusive"). This will make it possible to evaluate for each 

character how often it agreed with the ultimate determination. The 

following codes were used for the Task 1 variables SB CHAR1, SB CHAR 2 , 

SB CHAR 3 , SB CHAR4, WP CHAR1, WP CHAR2, WP CHAR 3 , WP CHAR4, IN CHAR1, 

IN:CHAR2, I N:CHAR 3 , and IN_CHAR4: - - -

1 - presence or absence of oil 
2 - degree of gut development 
3 - liver development and liver/swim bladder overlap 
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4 degree of swim bladder development 

5 - prominence and location of mid-ventral melanophore 

6 - presence or absence of premaxillary dentition 

7 - development of preopercular spines 

8 - anal fin ray count 
9 length and thickness of 2nd anal spine 

The characters were coded in order of decreasing importance (SB_CHAR1, 

WP_CHARl, and IN_CHARI being the most important). 

For Task 2 (supraneural and pterygiophore counts) there were 

counts recorded for every specimen. Coding of the counts was modified 

to provide separate variables for supraneural and pterygiophore counts 

when both types of elements could occur in the same space (i.e, in 

interneural space 3) and a numerical count was 'assigned to the variables 

for supraneurals instead of the convention shown in the scope of work 

(S, S+l, S+2, SS, SS+l, SSS). The pattern numbers (variables INl_6, 

INlO 13, and IH12 15) were then assigned by computer based on the 

counts. As explained in the 11 April memo, whenever it appeared that 

the full complement of elements might not have been attained, or when an 

element could not be assigned to a particular interneural or interhaema1 

space ("ambiguous"), no pattern was assigned, even if the existing 

counts matched one of the patterns listed in the scope of work, on the 

assumption that assignment of pattern number on the basis of incomplete 

counts would be misleading. Note that pattern 38 duplicates pattern 37: 

we did not use the pattern code of 38. By oversight no column was 

included on the data sheet for recording a supraneural count for 

interneural space 4, but this situation did not occur in the specimens 

examined (if it had occurred it would have been noted on the data sheet 

and a variable S IN4 would have been added to the data set). 

For Task 3 (dentition) whenever the vomerine and premaxillary 

tooth counts would have resulted in opposite conclusions (one supporting 

striped bass and the other supporting white perch), the identification 

was made on the basis of the premaxillary tooth count. 

The SAS data sets were subjected to systematic error checking 

programs to search for invalid codes or out-of-range values for each 

variable. In addition, bivariate checks were performed to make sure the 

final data product satisfied certain assumptions about the data, such as 

no duplication of FISH_NO by one of the taxonomists within a task. A 

few data errors were corrected on the basis of these checks. Any errors 

resulting from incorrectly coded data (as opposed to data correctly 

coded but incorrectly keyed) were corrected on the original data sheets 

as well, to match the final data files. No original data were changed 

that represented the judgement of the taxonomist. The only changes made 

were identifiable coding errors such as recording the FISH NO 

incorrectly (which could be resolved by matching 1engths).- In a few 

cases a blank COND_1 code in Task 2 was replaced by a code of 1 when the 

total number of supraneurals was less than three for that specimen. 

Error checking was not conducted by the original taxonomists, so that 

they did not have any opportunity to modify the data after completing 

each task. 



TEST OF IDENTIFICATION METHODS 

FOR lARVAL STRIPED BASS AND WHITE PERCH 

CONTENTS PROCEDURE 

Data Set Name: MORONE. HTHD1 Observations: 930 

Member Type: DATA Variables: 16 

Engine: V604 Indexes: 0 

Created: 14: 17 Thursday, June 1, 1995 Observation Length: 132 

Last ltXli tied: 14:17 Thursday, June " 1995 Deleted Observations: 0 

Protection: Con1>ressed: NO 

Data Set Type: Sorted: NO 

Label: 

--Alphabetic L\st of Variables and Attributes--

I Variable Type Len Pos Label 

2 BIOL NO Nun 8 12 BIOLOGIST CODE NUMBER 

3 FISH NO Nun 8 2D FISH IDENTIFICATION NUMBER 

13 IN CHARl Nun 8 100 1ST INCONCLUSIVE CHARACTER 

14 IN CHAR2 Nun 8 108 2ND INCONCLUSIVE CHARACTER 

15 IN_CHAR3 Nun 8 116 3RD INCONCLUSIVE CHARACTER 

16 IN CHAR4 Nun 8 124 4TH INCONCLUSIVE CHARACTER 

1 METHOD Nun 8 4 IDENTIFICATION METHOD 

5 SB CHARl Nun 8 36 1ST CHAR. SUPPORTING S. BASS 

6 SB CHARZ Nun 8 44 2ND CHAR. SUPPORTING S. BASS 

7 SB CHAR3 Nun 8 52 3RD CHAR. SUPPORTING S. BASS 

8 SB CHAR4 Nun 8 60 4TH CHAR. SUPPORTING S. BASS 

4 TAXON Nun 8 28 SPECIES OR GENUS 

9 WP CHARl Nun 8 68 1ST CHAR. SUPPORTING W. PERCH 

10 WP CHAR2 Nun 8 76 2ND CHAR. SUPPORTING W. PERCH 

11 WP CHAR3 Nun 8 84 3RD CHAR. SUPPORTI NG W. PERCH 

12 WP CHAR4 Nun 8 92 4TH CHAR. SUPPORTING W. PERCH 
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TEST OF IDENTIFICATION METHODS 

FOR lARVAL STRIPED BASS AND WHITE PERCH 

VarIable label N Mlnlnun Max\/IUII Ib\$s 

METHOO IDENTIFICATION METHOD 930 1.0000000 1.0000000 0 

BIOl NO BIOLOGIST CODE NUMBER 930 1.0000000 3.0000000 0 

FISH NO FISH IDENTIFICATION NUMBER 930 1.0000000 310.0000000 0 

TAXON SPECIES OR GENUS 930 30.0000000 60.0000000 0 

SB CHAR1 1ST CHAR. SUPPORTING S. BASS 459 1.0000000 9.0000000 471 

SB_CHAR2 2ND CHAR. SUPPORTING S. BASS 417 1.0000000 9.0000000 513 

SB CHAR3 3RD CHAR. SUPPORTING S. BASS 307 1.0000000 9.0000000 623 

SB CHAR4 4TH CHAR. SUPPORTI NG S. BASS 113 1.0000000 9.0000000 817 

WP CHAR1 1ST CHAR. SUPPORTING W. PERCH 499 1.0000000 9.0000000 431 

WP CHAR2 2ND CHAR. SUPPORTING W. PERCH 490 1.0000000 9.0000000 440 

WP CHAR3 3RD CHAR. SUPPORTI NG W. PERCH 349 1.0000000 9.0000000 581 

WP CHAR4 4TH CHAR. SUPPORTING W. PERCH 58 1.0000000 9.0000000 872 

IN CHAR1 1ST INCONCLUSIVE CHARACTER 496 1.0000000 9.0000000 434 

IN CHAR2 2ND INCONCLUSIVE CHARACTER 108 2.0000000 9.0000000 822 

IN CHAR3 3RD INCONCLUSIVE CHARACTER 14 3.0000000 9.0000000 916 

IN CHAR4 4TH INCONCLUSIVE CHARACTER 4 2.0000000 9.0000000 926 
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TEST OF IDENTIFICATION METHODS 

. . FOR LARVAL STRIPED BASS AND WHITE PERCH 

CONTENTS PROCEDURE 

Data Set Name: K>ROHE.HTHD2 Observations: 912 

Melrber Type: DATA Variables: 24 

Engine: V604 Indexes: 0 

Created: 14: 17 Thursday, June 1, 1995 Observat\on Length: 196 

Last Modified: 14: 17 Thursday, JU'Ie " 1995 Deleted Observations: 0 

Protection: ~ressed: NO 

Data Set Type: Sorted: NO 

Label: 

--Alphabetic List of Variables and Attributes--

I Variable Type Len Pos Label 

2 BIOL NO NIJ11 8 12 BIOLOGIST CODE NUMBER 

19 COND 1 NIJ11 8 148 CONDITION CODE FOR IN 1-6 

20 COND2 NIJ11 8 156 CONDITION CODE FOR IN 10-13 

21 COND 3 NIJ11 8 164 CONDITION CODE FOR IH 12-15 

3 FISH NO NIJ11 8 20 FISH IDENTIFICATION NUMBER 

23 IH12 15 NIJ11 8 180 CODE FOR PATTERN OBSERVED FOR IH 12-15 

22 IN10 13 NIJ11 8 172 CODE FOR PATTERN OBSERVED FOR IN 10-13 

24 INl 6 NIJ11 8 188 CODE FOR PATTERN OBSERVED FOR IN 1-6 

1 METHOD NIJ11 8 4 IDENTIFICATION METHOD 

15 P IH12 NIJ11 8 116 PTERYGIOPHORE COUNT IN SPACE IH12 

16 P IH13 NIJ11 8 124 PTERYGIOPHORE COUNT IN SPACE IH13 

17 P IH14 NIJ11 8 132 PTERYGIOPHORE COUNT IN SPACE IH14 

18 P IH15 NIJ11 8 140 PTERYGIOPHORE COUNT IN SPACE IH15 

7 P 1M3 NIJ11 8 52 PTERYGIOPHORE COUNT IN SPACE IN3 

8 P IN4 NIJ11 8 60 PTERYGIOPHORE COUNT IN SPACE IN4 

9 P IN5 NIJ11 8 68 PTERYGIOPHORE COUNT IN SPACE IN5 

10 P IN6 Nun 8 76 PTERYGIOPHORE COUNT IN SPACE IN6 

11 P IN10 NIJ11 8 84 PTERYGIOPHORE COUNT IN SPACE IN10 

12 P INll Nun 8 92 PTERYGIOPHORE COUNT IN SPACE INll 

13 P IN12 NIJ11 8 100 PTERYGIOPHORE COUNT IN SPACE IN12 

14 P_IN13 NIJ11 8 108 PTERYGIOPHORE COUNT IN SPACE IN13 

4 S INl NIJ11 8 28 SUPAANEURAL COUNT IN SPACE INl 

5 S IN2 NIJ11 8 36 SUPRANEURAL COUNT IN SPACE IN2 

6 S 1M3 NIJ11 8 44 SUPRANEURAL COUNT IN SPACE 1M3 
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TEST OF IDENTIFICATION METHOOS 

FOR LARVAL STRIPED BASS AND WHITE PERCH 

Variable Label N Mininun Maxi nun Itniss 

METHOO IDENTIFICATION METHOD 912 2.0000000 2.0000000 0 

BIOL NO BIOLOGIST ceoE NUMBER 912 1.0000000 3.0000000 0 

FISH NO FISH IDENTIFICATION NUMBER 912 1.0000000 310.0000000 0 

S IN1 SUPRANEURAL COUNT IN SPACE IN1 912 0 1.0000000 0 

S IN2 SUPRANEURAL COUNT IN SPACE 1M2 912 0 2.0000000 0 

S IN3 SUPRANEURAL COUNT IN SPACE 1M3 912 0 2.0000000 0 

P 1M3 PTERYGIOPHORE COUNT IN SPACE IN3 912 0 2.0000000 0 

P IN4 PTERYGIOPHORE COUNT IN SPACE IN4 912 0 3.0000000 0 

P_IN5 PTERYGIOPHORE COUNT IN SPACE IN5 912 0 3.0000000 0 

P IN6 PTERYGIOPHORE COUNT IN SPACE IN6 912 0 2.0000000 0 

P IN10 PTERYGIOPHORE COUNT IN SPACE IN10 912 0 2.0000000 0 

P IN11 PTERYGIOPHORE COUNT IN SPACE IN11 912 0 2.0000000 0 

P IN12 PTERYGIOPHORE COUNT IN SPACE IN12 912 0 3.0000000 0 

P INB PTERYGIOPHORE COUNT IN SPACE IN13 912 0 3.0000000 0 

P IH12 PTERYGIOPHORE COUNT IN SPACE IH12 912 0 2.0000000 0 

P IH13 PTERYGIOPHORE COUNT IN SPACE IH13 912 0 3.0000000 0 

P IH14 PTERYGIOPHORE COUNT IN SPACE IH14 912 0 3.0000000 0 

P IH15 PTERYGIOPHORE COUNT IN SPACE IH15 912 0 3.0000000 0 

COHO 1 CONDITION CODE FOR IN 1-6 515 1.0000000 3.0000000 397 

COND 2 CONDITION CODE FOR IN 10--13 272 1.0000000 1.0000000 640 

COND 3 CONDITION CODE FOR IH 12-15 280 1.0000000 1.0000000 632 

IN10 13 CODE FOR PATTERN OBSERVED FOR IN 10--13 612 29.0000000 45.0000000 300 

IH12 15 CODE FOR PATTERN OBSERVED FOR IH 12-15 628 48.0000000 88.0000000 284 

IN1 6 CODE FOR PATTERN OBSERVED FOR IN 1-6 366 8.0000000 26.0000000 546 



TEST OF IDENTIFICATION METHODS 
FOR LARVAL STRIPED BASS AND WHITE PERCH 

CONTENTS PROCEDURE 

Data Set Name: MORONE. HTHD3 
Hentler Type: DATA 
Engine: V604 
Created: 14: 17 Thursday, June 1, 1995 
Last Modified: 14:17 Thursday, June 1, 1995 
Protection: 
Data Set Type: 
Label: 

Observat Ions: 
Variables: 
Indexes: 
Observat Ion Length: 
Deleted Observations: 
~ressed: 

Sorted: 

---Alphabetic List of Variables and Attributes--

I Variable Type Len Pos Label 

2 BIOL NO Nun 8 12 BIOLOGIST CODE NUMBER 
3 FISH NO Nun 8 20 FISH IDENTIFICATION NUMBER 
6 JA\.ITEETH Nun 8 44 COUNT OF TEETH ON PREMAXILLARY 
1 METHOD Nun 8 4 IDENTIFICATION METHOD 
4 TAXON Nun 8 28 SPECIES OR GENUS 
S VOHTEETH Nun 8 36 COUNT OF TEETH ON VOMER 

912 
6 
0 
S2 
0 
NO 
NO 
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TEST OF IDENTIFICATION METHODS 

. FOR LARVAL STRIPED BASS AND WHITE PERCH 

Varlable label N Hininun Maxi nun lWniss 

METHOD IDENTIFICATION HETHOD 912 3.0000000 3.0000000 0 

BIOl NO BIOLOGIST CODE NUMBER 912 1.0000000 3.0000000 0 

FISH NO FISH IDENTIFICATION NUMBER 912 1.0000000 310.0000000 0 

TAXON SPECIES OR GENUS 912 30.0000000 60.0000000 0 

VOHTEETH COUNT OF TEETH ON VOMER 912 0 8.0000000 0 

JAWTEETH COUNT OF TEETH ON PRE~IlLARY 912 0 23.0000000 0 
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TEST OF IDENTIFICATION METHODS 

FOR LARVAL STRIPED BASS AND WHITE PERCH 

Data Set Name: !«>ROME. HTH04 

Herrber Type: DATA 
Engine: V604 

CONTENTS PROCEDURE 

Created: 14:17 Thursday, June 1, 1995 

Last Modified: 14:17 Thursday, June " 1995 

Protection: 
Data Set Type: 
label: 

<1:lservat ions: 
Variables: 
Indexes: 
<1:lservation Length: 
Deleted Observations: 
eon.>ressed: 
Sorted: 

--Alphabetic List of Variables and Attributes--

I variable Type len Pos label 

2 BIOl NO Nun 8 12 BIOLOGIST CODE NUMBER 
~ 

3 FISH NO Nun 8 20 FISH IDENTIFICATION NUMBER 

912 
5 
0 
44 
0 
NO 

NO 

5 10 CODE Nun 8 -36 CODE OF 1ST PTERYGIOPHORE CHAR. PRESENT 

1 METHOD Nun 8 4 IDENTIFICATION METHOD 

4 TAXON Nun 8 28 SPECIES OR GENUS 



TEST OF IDENTIFICATION METHODS 
" fOR LARVAL STRIPED BASS AND WHITE PERCH 

Variable Label N Mlnlnun Haxlnun Itnlss 

METHOD IDENTIfICATION METHOD 912 4.0000000 4.0000000 0 

BIOL NO BIOLOGIST CODE NUMBER 912 1.0000000 3.0000000 0 

fISH NO FISH IDENTIFICATION NUMBER 912 1.0000000 310.0000000 0 

TAXON SPECI ES OR GENUS 912 30.0000000 60.0000000 0 

10 CODE CODE OF 1ST PTERYGIOPHORE CHAR. PRESENT 912 0 6.0000000 0 
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TO: Rich Park, Joe Strube, Mike Mataragas 

CC: John ~a1dman, Mark Mattson, Susan ~ard 

FROM: Paul Lindsay 

RE: Clarification of procedures for pterygiophore analysis 

DATE: 11 April 1995 

The following clarifications about pterygiophore and dentition 
data coding are based on a discussion on 7 April with John ~aldman. 

TASK 2 

Record counts for those elements observed. and code zeros in 
those interneural or interhaemal spaces where none are observed. 
The pattern number will be generated by computer from the counts. 

If it appears that some of the supraneura1s or pterygiophores 
have not yet formed, code counts only for those elements observed 
(the observer is not responsible for presupposing the final 
number of elements or their position). Code zer~s in all spaces 
where none are present, even though elements might have developed 
in some of these spaces if the larva had continued to develop. 
Three columns for condition codes will be inserted to the right 
of the counts in the area allocated for comments. These will be 
for IN1-IN6, INIO-IN13, and IH12-IH15, respectively. Enter a 1 
in the appropriate condition co1umn(s) when it appears that not 
all of the supraneurals and pterygiophores are developed. ~en a 
condition code of 1 is present in the IN1-IN6 condition column, 
the pattern number assigned by computer for IN1-IN6 will be left 
blank. ~en a condition code of 1 is present in the INIO-IN13 
condition column, the pattern number assigned by computer for 
IN10-IN13 will be left blank. ~en a condition code of 1 is 
present in the IH12-IH15 condition column, the pattern number 
assigned by computer for IH12-IH15 will be left blank. 

If the position for one of the observed elements cannot be 
determined (is ambiguous), do not include it in the counts. 
Enter a 2 in the appropriate condition co1umn(s) when one or more 
supraneurals or pterygiophores are omitted from the counts for 
this reason. ~en a condition code of 2 is present in the IN1-
IN6 condition column, the pattern number assigned by computer for 
INI-IN6 will be left blank. ~en a condition code of 2 is 
present in the IN10-IN13 condition column, the pattern number 
assigned by computer for IN10-IN13 will be left blank. ~en a 
condition code of 2 is present in the IH12-IH15 condition column, 
the pattern number assigned by computer for IH12-IH15 will be 
left blank. Explain in the comments section which are the 
possible two spaces that the missing count could have belonged to 
(e.g. "one ambiguous P not counted from IH11/12"). 



If both the above situations (undeveloped elements and ambiguous 
elements) apply to one of the three areas (INI-IN6, INlO-INl3, or 
IHl2-IHl5) then enter a condition code of 3 instead of a 1 or a 2 
in the app'ropriate column(s). When a condition code of 3 is 
present in the IN1-IN6 condition column, the pattern number 
assigned by computer for INl-IN6 will be left blank. When a 
condition code of 3 is present in the INIO-IN13 condition column, 
the pattern number assigned by computer for INlO-IN13 will be 
left blank. When a condition code of 3 is present in the IH12-
IHl5 condition column, the pattern number assigned by computer 
for IHl2-IH15 will be left blank. 

TASK 3 

Dentition counts are to be made for all specimens, but 
identifications based on counts are only to be made for those 
size ranges for which the decision criteria are given in the 
tables in the scope of work. Extrapolation of the dentition 
criteria to larger and smaller sizes can only be made after the 
data have been analyzed and should not be attempted at the time 
the counts are made. Code those specimens outside the tabulated 
sizes as TAXON-60. 
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CHAPTER 1.0 

I NTRODUCTI ON 

1.1 BACKGROUND 

Trawls are a common and highly useful method of sampling fish 

populations in a tidal estuary. There are a variety of trawls and 
trawling techniques used for quantitative sampling. Marcy (1976) 

used a 4.9-m semiballoon otter trawl to sample the midwater region 
of the lower Connecticut River. Clark (1974) used a roller-frame 

trawl of the type descri bed by Tabb and Kenny (1969) to assess 
factors contributing to variation in trawl data. Kuipers (1975) 

studied the efficiency of a 2.0-m beam trawl for collecting juvenile 

plaice (Pleuronectes platessa). Several other authors (Pereyra 

1963; Loesch et ale 1976; Kjelson and Johnson 1978) have used 

similar trawls for assessing nekton populations. 

A study conducted in 1979 by Lawler, Matusky & Skelly Engineers 

(LMS) for Central Hudson Gas & Electric Corp (CHGE) compared the 

catches of a 7.92-m otter trawl and an 1l.89-m yankee trawl (LMS 

1980) . In addition to addressi ng the study objective - compari n9 

the catch efficiency of the two trawls at the upper water stratum -
the results showed that there was no correlation (Q = .05) between 
total catch and the duration (time) of the trawl when distance towed 

was constant. That is, because there is a tidal current in the 
river, equidistant tows conducted at the same boat speed through the 

water take different times to complete, based on the opposing 

current velocity (since through-water velocity is kept constant). 

Therefore, it coul d not be shown that the durat i on of the tow had 
any effect on the number of fi sh collected. These resul ts were 

prel ;mi nary and further invest; gat;ons were needed to exam; ne the 

relati onship between time/di stance and number of fi sh collected. 

1.0-1 
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The purpose of the 1980 Bottom Trawl Methodology Study was to 
determi ne if there is a corre 1 a ti on (1) between number of fi sh 
collected and trawl duration with distance towed constant and (2) 
between number of fish collected and trawling distance with time of 
tow constant. 

Estuarine studies which have used trawls for quantitative assess
ments of fi sh populations were generally conducted by either 
constant time or constant distance. Roessler (1965) and Texas 
Instruments (1980 a,b) conducted trawl surveys by constant time, 
whereas Clark (1974), Marcy (1976), Kjelson (1978), and Lenarz 
(1980) used trawls over a constant distance. When trawl data are 
examined, the effect of the duration for constant distance trawls or 
distance for constant time trawls is an important consideration, 
because a correlation between number of fish collected and duration 
and/or distance is an indication of bias. This notion of bias is 
best explained by a theoretical example. Say that in a tidal 
estuary there is a perfectly homogeneous population of fish and 
assume that these fish are oriented to the dynamic water mass. That 
is, the fish do not orient to the bottom but drift with the current, 
like plankton. Assume that fish removed from this population are 
immediately replaced. Say also that we would like to determine the 
size of the population or to monitor it. For a series of constant 
time trawl s (10 mi n) we woul d expect to catch the same number of 
fish in each trawl since the volume filtered for each trawl would be 
the same. Since the estuary is tidal, we know that for a constant 
time we will cover different distances. If the data are determined 
to be correlated to these distances, then we know that trawling by 
time does not provide representative samples of the population 
and perhaps our assumption that fish orient to the water mass is 
incorrect. If we found no significant correlation, then our 
assumption may be correct. A similar situation is true for constant 
distance trawls when the assumption is that fish orient to the 

1.0-2 
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bottom or some fixed object. If the catch is found to be correlated 
to the duration of the tow, then our assumption with respect to 
fish orientation is false and trawling by constant distance does 
not provide representative samples. If there is no correlation 
evidenced, then the assumption about fish orientation may be true 
and the constant distance trawling technique may be appropriate. 

Other types of correlations between di stance and/or duration and 
number of fish collected are possible and may be the result of 
variables that were not controlled in this study. For example, the 
"mechanics" of the trawl and the fish population were assumed to be 
constant for this study. If the fish population is not constant, 
for example, but varies with flood and ebb tides, this may cause a 
correlation between number of fish collected and distance towed or 
trawl duration (since these variables are a function of tide). 
These considerations will be made upon examining the results. 

1.2 OBJECTIVES' 

The objectives of this study are as follows: 

1. To determine if a correlation exists between 
number of fish collected and distance towed over 
the bottom when trawl duration is constant. 

2. To determine if a correlation exists between 
number of fish collected and trawl duration when 
towing distance over the bottom is constant. 
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CHAPTER 2.0 

MATERIALS AND METHODS 

2.1 SAMPLING LOCATION 

Bottom sampling was conducted in the Hudson River (KM 106-107) using 
a 7.92-m otter trawl at 10 parallel transects in the vicinity of the 
Roseton/Danskammer Point plants (Figure 2.0-1). A description of 
the otter trawl is provided in Table 2.0-1. All stations were 
located in the river channel, which ranged from approximately 12.1-
to 18.3-m in depth. Stations for constant distance trawls were 
marked by a yellow cable crossing sign to the north and the southern 
end of the Roseton oil-dock to the south. Constant time trawls were 
conducted within the same area. 

2.2 SAMPLING SCHEDULE 

Trawl s were conducted on four dates between 19-23 October 1980 
during day and night photoperiods. The study was designed to 
collect constant time trawl samples (first two dates), then constant 
distance trawl samples (last two dates). Because of sampling 
problems, i.e., snagging and losing nets, schedule modifications 
were necessary. Table 2.0-2 presents the sampling dates and number 
of trawls conducted during the constant time and constant distance 
phases of this study. 

2.3 SAMPLING PROCEDURES 

2.3.1 Constant Time Trawls 

Constant time trawl s were conducted for 15 mi n at a through-water 
velocity of 130 em/sec (as measured at the surface wi th a General 
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FIGURE 2.0-1 

TRAWL SAMPLING LOCATIONS 

Roseton and Danskammer Point Vicinity - 1980 
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TABLE 2.0-1 

OTTER TRAWL DIMENSIONS 

PARTS 

Headrope 
Footrope 
Wing height 
Total length 
Fishing mouth area 
Wing mesh (square) 
Body mesh (square) 
Cod end mesh (square) 
Cod end liner mesh (square) 
Trawl doors 

Tow line length 
Floats 

2.0-3 

DIMENSION 

7.92 m 
8.53 m 
1.07 m 

10.67 m2 2.14 m 
2.54 em 
2.54 em 
1. 90 em 
0.64 em 

81. 28 x 40.64 x 
2.54 em oak 

61.0 m 
two 18.92 liter jugs 



DATE 

19-20 Oct 
20-21 Oct 
21-22 Oct 
22-23 Oct 

Totals 

TABLE 2.0-2 

SURVEY OATES AND NUMBER OF SAMPLES COLLECTED 

Roseton and Danskammer Point Vicinity - 1980 

NUMBER OF SAMPLES 
TIME TRAWLS DISTANCE TRAWLS 

14 0 
19 0 
6 12 
o 23 

39 j5 
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Oceanics velocity meter) against the prevailing current. Sampling 
was conducted during several tidal stages in order to have a range 
of distances towed during the constant time. 

The distance over the bottom of each trawl was determined as fol
lows: Prior to and immediately following each tow, the boat was 
anchored and the surface water current velocity measured with a 
Marsh-McBirney flowmeter. The mean of the two readings was recorded. 

Distance Towed = [Boat velocity - mean current velocity] x time 

2.3.2 Constant Distance Trawls 

The trawl was initiated at a specific starting location and towed 
for a known distance. The length of the transect (823.9 m) was 
established from previous (1971-1979) CHGE Aquatic Ecology Studies. 
A 11 trawl s were conducted aga ins t the preva i1 i ng current and at 
varying tidal stages to provide a range of trawl durations. 

2.4 LABORATORY ANALYSIS 

All samples were analyzed fresh or frozen. Nekton were sorted, 
identified to species, and counted. Secondary analysis consisted of 
measuring the length of up to 100 fish per species from each sample. 
If more than 100 fish of a single species were present in a sample, 
stratified subsampling was performed. A minimum of 60 and a maximum 
of 150 fish were measured for total length, usi ng the subsampl i ng 
procedures. The total species biomass was recorded for each sample. 
Procedures for laboratory analysis are detailed in the 1979 CHGE 
Workpl ans. 
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2.5 DATA ANALYSIS 

Data from the constant time and constant di stance portions of the 
study were analyzed separately. Correlation analysis was performed 
on each part of the study using number of fish and distance towed as 
variables for the constant time trawls, and number of fish and 
duration of tow for constant distance trawls. 
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CHAPTER 3.0 

RESULTS 

3.1 SPECIES INVENTORY 

The species inventory and total number of each species collected for 
constant time and constant di stance trawl s are presented in Table 
3.0-1. Hogchoker was the dominant species during both phases of the 
study, comprising 72.5% of the total constant time trawl catch 
and 71.0% of the total constant distance trawl catch. Blueback 
herring, bay anchovy, Atlantic tomcod, and white perch were the next 
most abundant species for constant time trawls; blueback herring, 
Atlantic tomcod, and white perch were the second, third, and fourth 
most numerous species for constant distance trawls. 

3.2 CONSTANT TIME TRAWLS 

The distance towed for a set period of time and boat speed is a 
function of the opposing tidal current. During slack tidal stages 
the distance towed is long, while during maximum ebb and flood the 
distance towed is short. The distance towed, total catch, and 
number of hogchokers, blueback herring, bay anchovy, Atlantic 
tomcod, and white perch are presented in Table 3.0-2. In addition, 
the total catch without hogchokers is presented because the 1 arge 
number of that species had a disproportionate effect on the analysis 
of the data. 

Significant correlations (r) (a = .05) between distance towed and 
number of fish collected were found for total fish, Atlantic tomcod, 
hogchoker, and total fi sh without hogchokers. These corre1 at;ons 
were all negative, indicating fewer fish collected with increasing 
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TABLE 3.0-1 

FISH SPECIES INVENTORY AND TOTAL NUMBER COLLECTED IN BOTTOM TRAWLS 

Roseton and Danskammer Point Vicinity - 1980 

NUMBER COLLECTED 

FAMILY COMMON NAME SCIENTIFIC NAME 
CONSTA~T 

TIME· 
CONSTANTb DISTANCE 

Acipenseridae Atlantic sturgeon Acipenser oxyrhynchus 11 10 
Shortnose sturgeon Acipenser brevi rostrum 2 5 

Anguillidae American eel Anguilla rostrata 42 29 

Centrarch idae Pumpkinseed Lepomis gibbosus 7 0 

Clupeidae Alewife Alosa pseudoharengus 82 9 
American shad Alosa sapidissima 180 62 
Blueback herring Alosa aestivalis 2087 851 

Cyprinidae Spottail shiner Notropis hudsonius 3 3 

Cyprinodontidae Banded killifish Fundulus diaphanus 0 1 

Engraul idae Bay anchovy Anchoa mitchilli 1015 90 

Gadidae Atlantic tomcod Microgadus tomcod 605 610 

Gasterosteidae Fourspine stickleback Apeltes quadracus 0 1 

Ictaluridae Brown bullhead Ictalurus nebulosus 11 26 
White catfish Ictalurus catus 21 20 

Osmeridae Rainbow smelt Osmerus mordax 8 1 

Percichthyidae Striped bass Morone saxatilis 10 4 
White perch t:torone americana 399 575 

Percidae Tessellated darter Etheostoma olmsted; 3 1 

Sciaenidae Weakfish Cynoscian regalis 6 1 

Soleidae Hogchoker Trinectes maculatus 11871 5624 
.~ 

aN umber of timed trawls equals 39. 
bNumber of distance trawls equals 35. 
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TABLE 3.0-2 

TOTAl NUMBER OF fISH AND SELECT SPECIES ~OLLECTED IN BOTTOM TRAWLS 
- CONSTANT TIME -

Roseton and Danskammer Point Vicinity - 1980 

SPECIES 
DISTANCE BLUEBACK BAY 

TOTAL fISHb DATE (m} WHITE PERCH ATLANTIC TOMCOD HOGCHOKER HERRING ANCHOVY TOTAL FISH 

19 Oct 1033 31 10 156 0 4 210 54 
827 3 13 321 12 0 367 46 
791 15 33 704 0 0 756 52 

1110 9 9 42 0 11 82 40 
909 7 64 818 85 8 992 174 
726 8 23 729 0 1 763 34 

1060 3 6 48 2 0 64 16 
1005 2 13 206 2 2 227 21 

791 2 28 1052 0 0 1082 30 
901 7 22 691 0 1 725 34 

1088 12 21 162 48 10 264 102 
1074 20 55 1481 0 0 1562 81 

929 8 0 151 0 0 160 9 
1005 20 19 455 28 4 531 76 

20 Oct 863 2 0 16 0 1 20 4 
978 12 0 8 10 132 197 189 
731 6 7 321 7 3 348 27 
896 42 22 425 0 0 494 69 
923 31 5 24 2 14 89 65 
868 4 3 11 42 174 256 245 
566 3 44 1008 28 13 1106 98 
855 22 47 535 21 0 633 98 
994 1 1 2 29 7 57 55 
759 9 0 5 365 221 646 641 
580 9 5 46 248 118 440 394 
682 18 47 531 2 5 609 78 

1154 3 5 10 5 6 33 23 
1143 0 0 1 1 2 4 3 
800 5 2 33 406 61 520 487 
951 20 4 56 3 4 94 38 

1074 1 1 52 0 3 59 7 
1115 9 1 46 31 16 106 60 
1121 6 3 111 0 2 134 23 

21 Oct 731 2 26 148 42 6 241 93 
635 1 27 597 53 18 710 113 
772 4 22 437 153 65 687 250 
937 3 0 71 326 60 469 398 
978 7 3 31 105 29 196 165 

1101 32 14 330 31 17 430 100 

r 0.140 -0.328c -0.325c -0.305 -0.245 -0.464c -0.354c 

slope -0.035 -0.722 -0.473 -0.776 -1.035 -0.313 
y-intercept 47.1 960.8 934.4 928.9 1360.5 399.7 

~Constant time equals 15 minutes. 
cWithout hogchoker. 
Significant at a = .05 

r - correlation coefficient. 
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trawl distance. Only white perch had a positive correlation; 

however, this value was not significant. The significant results 

indicate that catch si zevari ed inversely with di stance towed for 

the species tested, except for white perch. 

The trawl catch/effort for blueback herri ng and bay anchovy is 

characterized by several no-catches and a few large catches. This 

i ndi cates a patchy di stribution probably caused by the school i ng 

nature of these species. Because of this, these species are not 

helpful in evaluating the study objectives. Hogchoker, white 

perch, and Atlantic tomcod, on the other hand, were captured in 

rel atively consi stent numbers that are more useful for addressi ng 

the study objectives. These species are graphically presented in 

Figures 3.0-1 to 3.0-5. 

The data were plotted and a least squares regression line was 

fit for each data set with a significant ( a = .05) correlation 

(Figures 3.0-1 to 3.0-5). The negative slopes on four of the five 

graphs indicate fewer fish collected with increasing distance when 

time (duration) and velocity through the water are constant. 

3.3 CONSTANT DISTANCE TRAWLS 

The tow duration for a fixed distance and boat speed through the 

water is a function of the opposing tidal current. During slack 

tidal stages the tow duration is short, while during maximum current 

stages it is long. The duration of tow, total catch, number of 

hogchokers, white perch, Atlantic tomcod, and total catch without 

hogchokers are presented in Table 3.0-3. 

Significant correlations (a = .05) between trawl duration and 

number of fish collected were found for total fish, white perch, and 

Atlantic tomcod. All correlation values (r) were positive with the 
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FIGURE 3.0-3 
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TABLE 3.0-3 

TOTAL NUMBER OF FISH AND SELECT SPECIES CO~LECTED IN BOTTOM TRAWLS 
- CONSTANT DISTANCE -

Roseton and Danskammer Point Vicinity - 1980 

SPECIES 
OtRAHOH BLUEBACK BAY 

TOTAL FlSHb DATE (m~ WHITE PERCH ATLANTIC TOMCOD HOGCHOKER HERRING ANCHOVY TOTAL FISH 

21 Oct 18 24 0 198 0 0 226 28 
13 43 0 118 2 0 175 57 
16 27 6 128 0 0 165 37 
18 17 8 142 1 0 174 32 
17 13 16 300 0 1 339 39 
17 1 1 25 47 5 82 57 
21 0 38 446 0 0 489 43 
13 7 5 11 0 5 35 24 
16 0 22 229 2 0 255 26 
22 5 48 476 3 2 536 60 
14 12 9 245 0 1 267 22 
9 1 19 279 8 2 309 30 

22 Oct 12 25 5 118 0 0 159 41 
11 26 13 29 89 0 161 132 
10 20 0 27 0 1 48 21 
9 90 8 48 0 0 148 100 

18 34 8 102 0 0 146 44 
21 5 16 110 1 0 137 27 
9 2 15 74 15 0 107 33 

19 5 23 140 12 0 184 44 
13 23 . 9 85 0 0 119 34 
20 10 19 70 . 1 3 118 48 
17 9 32 149 35 1 229 80 
21 4 23 207 11 2 254 47 
17 8 65 236 0 5 323 87 
18 7 6 46 0 0 62 16 
17 0 17 577 7 0 602 25 
21 24 14 193 0 7 249 56 
16 24 11 150 0 0 186 36 
23 8 45 154 425 46 690 536 

23 Oct 21 10 14 123 0 2 153 30 
11 40 7 73 39 1 163 90 
10 26 18 76 52 4 182 106 
15 21 36 118 75 2 261 143 
28 4 34 122 26 0 190 68 

r -0.444c 0.447' 0.316d 0.178 0.261 0.373c 0.173 
slope -1.686 1.466 8.873 0.011 0.154 12.186 
y-intercept 43.9 -6.5 15.9 16.0 15.9 27.6 

~Constant distance equals 823.9 meters. 
Without hogchoker • 
~Significant at a:: .05. 
Significant at a = .10. 

r - correlation coefficient. 
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exception of white perch, which had a significant negative cor

relation. The positive correlations indicate larger numbers of fish 

collected with increasing trawl duration when distance towed and 

velocity through the water are constant. The negative correlation 

for white perch .indicates fewer fish collected with increasing 

duration. The correlation, r, between trawl duration and number of 

hogchokers was not significant at Q = .05; however, r was signifi

cant at Q = .10. 

As for constant time trawls, the data for constant distance trawls 

were plotted and a least squares regression 1 ine fit for data with 

. significant correlations (Figures 3.0-6 to 3.0-10). Although 

blueback herring was the second most numerous species, it was not 

graphed because of the irregular catches. A regression line was fit 

for hogchokers since the data were Significant at Q = .10. The 

slopes for the total catch, Atl antic tomcod, and hogchoker graphs 

are positive; white perch data have a negative slope. 
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CHAPTER 4.0 

DISCUSSION 

The significant correlations demonstrate that for constant time 
trawls, there is a fairly weak negative relationship between the two 
variables tested, distance and number of fish collected. For 
constant distance trawls, there is a weak positive relationship 
between the variables time and number of fish collected. 

The constant time trawl data produced significant negative cor
relations (negative slope) for distance towed and total fish, At
lantic tomcod, and total fish without hogchoker; and a positive, 
non-significant correlation for white perch. The correlations and 
slopes for the constant distance trawls were the opposite sign of 
the time trawls. That is, the negative slopes for the species 
collected for time trawls had corresponding positive slopes for the 
distance trawls. 

Upon further examination, a similarity between the slopes of the 
time and distance trawls is apparent. For the constant time trawls, 
the distance range was achieved by trawling at different stages of 
the tidal cycle. The longer distances were during slack or close to 
slack conditions. The shorter distances were during maximum ebb or 
flood tidal stages. The speed over the bottom during the longest 
trawls .was therefore the fastest, and speed over the bottom during 
the shorter trawls was the slowest. The negative correlation (or 
slope) can thus be interpreted as fewer fish collected with in
creasing speed over the bottom or more fish when opposing current 
velocities are high. 

The constant distance trawls indicate the same pattern. The short
est durations were during the slowest tidal stages; correspondingly, 
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these trawl s were the fastest over the bottom. The longest dura
tions were during the maximum velocity of the tidal cycle and were 
the slowest over the bottom. A positive correlation (or slope) 
indicates fewer fish collected with increasing speed over the 
bottom. 

For both time and distance trawls, Atlantic tomcod and hogchoker 
were collected in fewer numbers with increasing speed. This 
relationship was not evidenced for white perch. Atlantic tomcod and 
hogchokers are bottom species, the former principally occupying the 
epibenthic zone, feeding on benthic organisms, the latter living on 
the bottom substrate, typical of flatfish species. White perch are 
generally most concentrated at the bottom water strata, but do 
occupy all regions of the water column and undergo diel vertical 
migrations (LMS 1980). 

The fact that the bottom-dwel11 ng speci es (hogchoker and Atlantic 
tomcod) were collected in fewer numbers at higher speeds suggests 
that the trawl is rising off the substrate with increasing trawl 
speed over the bottom. Although the boat speed was constant as 
measured at the surface, this was not necessarily the same through
water velocity as the trawl at the bottom. The water velocity at 
the bottom is considerably less than at the surface, depending on 
the type of substrate (Schureman 1934). 

This means that even though the boat velocity at the surface was a 
constant 130 cm/sec, the trawl velocity through the water at the 
bottom increased as the trawl speed over the bottom increased. The 
otter trawl doors are designed to maintain the trawl on the bottom; 
however, at higher speeds, the chain line may have lifted off the 
substrate, allowing the fish species to pass under the trawl. 
Nevertheless, white perch were still collected, presumably because 
they occupy a slightly higher position in the water column. 
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An alternative explanation for these results is that the bottom 

fish species (hogchoker, Atlantic tomcod) have greater avoidance 

capabilities when the net is moving rapidly over the bottom (during 

low opposing current velocities). The corollary, decreased avoidance 

capabilities when the net is towed more slowly over the bottom, 

would also be indicated. This may be because the fish have better 

perception of the net when it moves rapidly toward them. The slower 

moving net is not detected as well. 
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OPTllIDM DEPLOYMENT AND RELATIVE CATCH EFFICIENCY OF 

A 3 N BEAM TRAWL FOR 

QUANTITATIVE FISHERIES SAMPLING 

IN THE HUDSON RIVER ESTUARY 

ABSTRACT 

Analysis of variance models were used to evaluate optimum 

deployment conditions for a 3-meter beam trawl and compare densities of 

fish estimated by the beam trawl when optimally deployed with fish den

sities estimated by a 1.0 m2 epibenthic sled. Optimum deployment was 

empirically defined as the fastest towing speed and longest distance 

towed at which area sampled per tow could be measured with reasonable 

accuracy and precision. Factors considered in the optimum deployment 

model included towing speed, distance towed, and tow direction with 

respect to water currents. Tows were made across fixed distances, and 

for each tow, measurements were made of distance traveled along the bot

tom by odometer wheels mounted on both sides of the beam. 

Gear performance was significantly affected by all three fac

tors considered in this study. \-]hen tows were made against the water 

current, measurements of distance traveled were reasonably accurate. 

For tows taken with the water current, the beam trawl lifted off the 

river bottom and significantly under-estimated the area fished. This 

underestimate was more pronounced for 900 m tows than for 450 m tows and 

at a relatively fast towing speed (2.0 m • sec-I) than at slow speeds 

(1.2 or 1.5 m • sec-I). 

Bottom speed was more closely related to gear performance than 

to towing speed through water. At bottom speeds greater than 1.6 m • 

sec-I, the beam trawl did not maintain sufficient contact with the 

substrate to accurately measure the area sampled. Since bottom speeds 

1 
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greater than 1.6 m • sec- 1 were generally exceeded towing with the 

current, optimum deployment was selected as a 900 m tow at a speed 

through the water of between 1.5 - 2.0 m • sec-1 against the current. 

Significant differences in densities for selected, abundant 

fish species (lifestages) were not, however, observed for any of the 

factors affecting gear performance. Therefore, beam trawl tows at any 

combination of towing speed, distance, and direction which did not 

exceed a bottom speed of 1.6 m • sec- 1 should be equally effective 

catching fish. 

Sampling during September 1980 at night in the Tappan Zee and 

Croton-Haverstraw regions of the Hudson River estuary, the 3-meter beam 

trawl (3.8 cm stretch mesh net, 6000 ~m mesh liner in the cod end, 10 

minute tow at 1.5 m • sec- l against the current) caught more species of 

fish and more yearling and older fish than the 1.0 m2 epibenthic sled 

(3000 ~m mesh net,S minute tow, 1.S m • sec-I, against the current). 

Relative catch efficiency was species specific, however, and may have 

reflected selectivity of the beam trawl mesh. ANOVA models on densities 

of selected, abundant fish species by lifestage indicated that, except 

for bay anchovy young-of-the-year, the beam trawl estimated signifi

cantly higher densities than the epibenthic sled. Striped bass 

(young-of-the year) and white perch (yearling and older) densities were, 

respectively, 9 and 38 times higher in the beam trawl than in the epi

benthic sled. The sled may have caught more bay anchovies than the 

trawl because these relatively small fish were extruded or escaped 

through the 3.8 cm (stretch) mesh netting in the body of the beam trawl. 

INTRODUCTION 

The capture efficiency of a quantitative fishing gear is 

affected by: 1) the success of gear design and deployment techniques in 

minimizing avoidance by fish and 2) the probability of the gear encoun-
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tering fish. Increasing towing speed and mouth size were hypothesized 

to reduce avoidance and increase catch efficiency (Barkley, 1972; 

Clutter and Anraku, 1968). Empirical observations by Texas Instruments 

Incorporated (TI, 1980) supported Barkley's hypothesis and demonstrated 

that a 1.0 m2 epibenthic sled was not towed fast enough to show a signi

ficant (p<0.05) increase in catch efficiency of young-of-the-year (YOY) 

fish at towing speeds between 0.7 and 2.3 m • sec-I. Higher night 

catches compared to day catches have also been attributed to low light 

levels reducing the detection/avoidance ability of the fish (Clutter and 

Anraku, 1968). 

The probability that a gear will encounter fish is related pri

marily to the size of the gear, the length of the tow and the degree of 

patchiness in the fish population. Long tows with a large gear often 

catch proportionally more organisms and have lower variance about the 

mean catch than short tows with small gear (Wiebe, 1971, 1972). One 

consequence of taking short tows with a small-mouthed gear may be a 

relatively high frequency of zero catches and an underestimate of popu

lation abundance. 

The objective of this study was to: 1) empirically determine 

optimum deployment conditions for a 3-meter beam trawl and 2) compare 

the beam trawl, when optimally deployed, with a 1.0 m2 epibenthic sled, 

deployed as described in TI (1980). Optimum deployment was opera

tionally defined as the fastest towing speed and longest tow which pro

vided the most accurate and precise measure of the sampling unit and of 

fish density. By comparing fish density from the beam trawl with den

sity estimates from the epibenthic sled, a measure of relative catch 

efficiency was obtained. 

In this study, capture efficiency was considered to encompass 

both fishing gear design and deployment techniques. If one fishing gear 

estimated significantly higher fish densities than the other while both 

sampled the same habitat over the same time period, then the gear esti-
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mating the highest density was more efficient. The mechanisms(s) 

responsible for differences in capture efficiency were not studied, 

because gear design and deployment techniques were not completely' 

separated in the experimental design. 

METHODS 

The 3-meter beam trawl (modified from Carey and Heyamoto, 1972) 

consisted of a trawl net attached to a 3-meter beam with bicycle-like 

odometer wheels mounted on each end of the beam (Figure 1). Left and 

right odometer wheels were used to measure the distance the trawl made 

contact with the substrate and to estimate area sampled. A General 

Oceanics, Inc. (G.O.) digital flowmeter was also mounted between the 

head rope and foot rope (sweep, Figure 1) of the beam trawl to estimate 

sample volume. Stops on the beam trawl (Figure 1) prevented odometer 

wheels from turning when lifted off the bottom. Since uneven substrate 

conditions and strong currents could result in odometer differences bet

ween the left and right wheels, (Carney and Carey, 1980), the highest 

odometer reading was used to measure distance and estimate the bottom 
2 area (m ) sampled. 

Two phases of sampling were conducted in the last three weeks of 

September 1980 (Table 1). In Phase 1, optimum deployment of the 3-meter 

beam trawl was evaluated in daytime sampling on a fixed distance course 

in the Tappan-Zee region of the Hudson River (Figure 2). In the first 

part of Phase 1 (8-12 September 1980), towing speed and tow distance 

were evaluated as two factors affecting optimum deployment. In the 

second part of Phase 1 (22-26 September 1980), a third factor, tow 

direction with respect to water currents, was added to the design. In 

Phase 2 (15-19 September 1980) the beam trawl and a 1.0-m2 epibenthic 

sled (Figure 3) were compared in night sampling at randomly selected 

stations in the Tappan-Zee and Croton-Haverstraw regions of the Hudson 
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TABLE 1. EXPERIMENTAL DESIGN FOR EVALUATING OPTIMUM DEPLOYMENT OF THE 
3-METER BEAM TRAWL (PHASE 1) AND COMPARING THE BEAM TRAWL WITH 
A 1.0 m2 EPIBENTHIC SLED (PHASE 2) IN THE HUDSON RIVER 
ESTUARY, SEPTEMBER 1980. 

Phase 1 a) 8-12 September 1980 

Daytime Sampling 
Number of Tows = 36 

(2 distances x 3 
speeds x 6 replicates) 

Phase 1 b) 22-26 September 1980 

Daytime Sampling 

Distance 
Towed (m) 

450 
900 

Number of Tows = 35 (1 void) 
(2 distances x 3 speeds x 
2 directions x 3 replicates) 

Towing Speed (m.sec- 1) 

1.2 

6 
6 

1.5 

6 
6 

2.0 

6 
6 

Distance Towed (m) Tow Direction Towing Speed (m.sec-1) 

Phase 2 

450 

900 

With current 
Against current 

With current 
Agains t curren t 

15-19 September 1980 

Night Sampling 
Number of Tows = 85 
(2 gear x 2 river regions) 

Gear and Deployment 

1.2 1.5 2.0 

3 3 3 
3 3 3 

3 2 3 
3 3 3 

River Region Sampled 
TappanZee Croton-Haverstraw 

Beam Trawl (10 minute tows 
at 1.5 m.sec-1 towing 
against river current) 

Epibenthic Sled (5 minute 
tows at 1.5 m.sec- 1 towing 
against river current) 

31 

31 

9 

14 
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River, respectively, 24 through 33 and 34 through 38 miles upriver from 

the Battery in New York City (Figure 2). 

Fish collected were identified and enumerated into length 

classes. Seasonally adjusted YOY cut-off lengths (Appendix Table 1), 

empirically determined by TI (1981a), were used to differentiate between 

YOY, yearling, and older fish. Both the beam trawl and epibenthic sled 

were relatively small gear and likely to catch primarily YOY fishes; 

therefore, densities, expressed as N • 1000 m-3 (and as N • 1000 m-2 for 

trawl only), were calculated separately for YOYand older fish cate

gories. 

In the first part of Phase 1, two distances (450 m and 900 m 

between fixed buoys) an4 three towing speeds (measured through the water 

with a G.O. electronic flowmeter at 1.2, 1.5 and 2.0 m • sec-I) were 

evaluated. Both distance and towing speed were randomized in a 2 x 3 

analysis of variance (ANOVA) model with 6 replicates and a total of 36 

tows. The response variable, relative distance sampled, was defined as 

the distance measured by the highest odometer wheel reading divided by 

the known distance between buoys. Captured fish were not enumerated 

since the objective of this part of Phase 1 was to evaluate the response 

variable (relative distance sampled) for the beam trawl alone, given 

various combinations of towing distance and speed. Results of the ANOVA 

(Appendix Table 2) indicated a speed of 1.5 m • sec-l and'a distance of 

900 m were optimum, but field observations suggested a third factor, tow 

direction with respect to water currents, would account for additional 

variation in the model. 

In the second part of Phase 1, which was conducted from 22 

through 26 September, a three factor ANOVA model evaluated the perfor

mance of the beam trawl in daytime sampling over a fixed distance 

course. In addition to distance and speed, tow direction (with or 

against water currents) was added as a variable and fish densities were 

recorded for 35 tows (2 distances x 2 directions x 3 towing speeds x 3 
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replicates = 36 tows; one tow was void, leaving 2 replicates in the 900 

m, with, 1.5 m • sec-1 cell). Response variables for this ANOVA model 

were relative distance, bottom speed (speed of the beam trawl along the 

river bottom), and density of selected, abundant fish species. Fish 

densities were transformed as Log10(X + 1) + 10 to eliminate variance 

heterogeneity (as indicated by Taylor's Power Law, Green, 1979; Appendix 

Table 3). 

In Phase 2, 15 through 19 September, the beam trawl and a 1.0 

m2 epibenthic sled (Figure 3) were compared in night sampling at ran

domly selected stations in the Tappan Zee and Croton-Haverstraw regions 

of the Hudson River (Figure 2). The beam trawl was towed at 1.5 m • 

sec-1 for 10 minutes (to approximate a 900 m tow) against the current 

while the epibenthic sled was towed at 1.5 m • sec- 1 for 5 minutes 

against the current. 

Two boats, the CELIA THAXTER and the WOODY I, were used to 

deploy the fishing gear in Phase 2. Each gear was randomly assigned to 

a boat on a particular day of the week, and the boats proceeded to 

sample a random sequence of shoal sites in the two river regions. 

Sampling was conducted independently by each boat on each night and no 

attempt was made to sample sequentially. Pairing of gear and boats at 

each sampling site was not attempted, since it was not found to be 

effective in reducing sampling variation ~n previous studies (Tl, 1980). 

A total of 31 sled and 31 trawl samples were collected in the Tappan Zee 

region; whereas, 14 sled and 9 trawl samples were collected 

from the Croton-Haverstraw region. 

A two factor ANOVA model (unbalanced) was used in Phase 2 to 

compare densities of selected, abundant YOY and older fish caught by 

both gear in the two river regions. The response variable (N • 1000 

m-3 ) was transformed by Log10(X + 1) + 10 since a LoglO transformation 

was indicated by Taylor's Power Law (Green, 1979) to satisfy the assump

t ions of !iliOVA (Appendix Table 4). 
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Data analyses were performed using the SAS (Helwig and Council, 

1979) statistical package. 

RESULTS 

Op timum Deployment of Beam Trawl 

Beam trawl performance was significantly affected by all three 

factors considered in Phase 1b of the study. ANOVA models for optimum 

deployment of the beam trawl were highly significant (p<O.OOOl). Three 

way interactions were also significant for both relative distance 

(p<0.0006, Table 2) and bottom speed (p<0.0282, Table 3). 

Relative distance should equal 1.0 if the beam trawl pacer 

wheels had made continuous contact with the substrate and accurately 

estimated the pre-measured distance. Relative distance values less than 

1.0 indicate the gear made less contact with the substrate, while values 

greater than 1.0 indicate the pacer wheels turned in mid-water or when 

not in contact with the substrate. The significant three-way interac

tion indicated beam trawl performance was highly dependent on towing 

direction with respect to water currents, towing speed and distance 

(Figure 4). For all towing speeds at both distances, the beam trawl 

made sufficient contact with the substrate to accurately measure tow 

distance (area) when towed against water currents (relative distance -

1.0; except for 2.0 m • sec-I, 900 m, Appendix Table 5). When towed 

with the direction of water flow, however, accuracy (and precision) of 

measured distance decreased with increasing towing speed and tow 

distance (Figure 4, Appendix Table 5). The gear apparently lifted off 

the river bottom and underestimated sample area as towing speed 

approached 2.0 m • sec-I. The underestimate was more pronounced for 

900 m tows than for 450 m tows. 



'--

12 

TABLE 2. 2x2x3 ANALYSIS OF VARIfu~CE (ANOVA) ON RELATIVE DISTANCE* 
MEASURED BY 3.0 METER BEAM TRAWL PACER \lliEEL, 22-26 SEPTEMBER 
1980. MAIN FACTORS WERE TOW DIRECTION \TITH RESPECT TO RIVER 
CURRENT, TOW DISTANCE, AND BOAT SPEED THROUGH WATER. 

SOURCE df SS MS F p>F 

Model 11 1.049 0.095 20.03 0.0001 
Distance 1 0.047 9.85 0.0046 
Speed 2 0.354 37.23 0.0001 
Direction 1 0.214 44.89 0.0001 
Distance x Speed 2 0.082 8.56 0.0017 
Distance x Direction 1 0.032 6.77 0.0160 
Speed x Direction 2 0.199 20.92 0.0001 
Distance x Speed x 2 0.099 10.35 0.0006 

Direction 
Error 23 0.109 0.005 

Total 34 1.158 

*Relative distance is the ratio of the measured distance by the pacer 
wheel recording the highest number of revolutions divided by the 
known distance between two buoys. 

df degrees of freedom 
SS sum of squares 
MS = mean square 

F = calculated F-ratio 
~ = probability of obtaining a larger F-ratio 

R = coefficient of determination = 0.91 
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TABLE 3. 2x2x3 ANALYSIS OF VARIANCE (ANOVA) ON ACTUAL BOTTOM SPEED 
(m • sec-I) OF 3.0 METER BEAN TRAvn .. DEPLOYED IN THE HUDSON 
RIVER ESTUARY, 22-26 SEPTEMBER 1980. }~IN FACTORS WERE TOW 
DIRECTION WITH RESPECT TO RIVER CURRENT, TOW DISTANCE, AND 
BOAT SPEED THROUGH WATER. 

SOURCE df 5S M5 

Hodel 11 6.283 0.571 
Distance 1 0.002 
Speed 2 2.537 
Direction 1 3.192 
Distance x Speed 2 0.155 
Distance x Direction 1 0.002 
Speed x Direction 2 0.068 
Distance x Speed x 2 0.177 

Direction 
Error 23 0.488 0.021 

Total 34 6.770 

df = degrees of freedom 
SS = sum of squares 
MS = mean square 

F = calculated F-ratio 
p = probability of obtaining a larger F-ratio 

R2 = coefficient of determination = 0.93 

F p>F 

26.93 0.0001 
0.01 0.9181 

59.81 0.0001 
150.47 0.0001 

3.66 0.0418 
0.08 0.7805 
1.63 0.2187 
4.18 0.0282 
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Legend: Solid lines = tow direction against current 
Dashed lines = tow direction with current 
Circles = 450 meter tow path 
Triangles = 900 meter tow path 
Each point represents the mean of three observations 
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The importance of tow direction as a factor in the above ANOVA 

model suggested boat speed through water less critically affected gear 

performance than speed of the gear along the river bottom (bottom 

speed). The actual bottom speed of the trawl would be lowest when towed 

against the current (at a fixed boat speed through water) and highest 

when towed with the current. The 2 x 2 x 3 ANOVA model was used to 

determine 'the relationship between bottom speed and deployment factors 

for the beam trawl. When towed against river currents, bottom speed 

averaged 0.4 m • sec-1 less than the speed through water at 1.2 m • 

sec-I, 0.5 m 

105m. sec-I, 

sec-1 less than the speed through the water at 

and 0.6 m • sec-1 less at 2.0 m • sec-1 (Figure 5). The 

break point in relative distance measurements, above which the counter 

wheels underestimated sample area, was at 1.5 m • sec-1 towing with the 

current (Figure 4, Appendix Table 5). This corresponded to an average 

bottom speed of between 1.45 and 1.75 m • sec- l (1.6 m • sec-l is the 

midpoint). Therefore, at bottom speeds greater than 1.6 m. sec-1 the 

beam trawl did not maintain sufficient contact with the substrate to 

accurately measure sample area. Since bottom speeds in excess of 1.6 m 

• sec- I were never reached towing against the current, a speed through 

water against the current of between 1.5 and 2.0 m • sec-1 would opti

mize bottom speed of the beam trawl. 

Bay anchovy YOY, striped bass YOY, and hogchoker (one year and 

older) were the most abundant fish species caught during daytime 

sampling in the gear evaluation Phase Ib (Table 4). ANOVA models using 

Log10 (Density + 1) + 10 as the response variable were not signficant 

(p>0.05) for any of the above species categories (Appendix Table 6). 

This lack of significance was observed for both areal and volumetric 

densities (Appendix Table 6). The factors identified as important in 

evaluating gear deployment apparently did not significantly affect den

sity estimates for these species across the range of conditions used. 

Results of the Phase lb portion of this study imply that daytime 

sampling using any combination of beam trawl towing speed and tow direc

tion, which avoids a bottom speed in excess of 1.6 m • sec-I, would 
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Legend: Solid lines = tow direction against current 
Dashed lines = tow direction with current 
Circles = 450 meter tow path 
Triangles = 900 meter tow path 
Each point represents the mean of three observations 
45° Line Bottom speed = Speed through water (stationary 
water mass) 
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Figure 5. Effects of river current on deployment of 3.0 meter beam 
trawl, 22-26 September 1980. 



TABLE 4-. AREAL AND VOLUMETRIC DENSITIES OF SELECTED, ABUNDANT FISH SPECIES COLLECTED BY BEAN TRAWL 
IN DAYTIME SANPLING DURING GEAR EVALUATlON, HUDSON RIVER ESTUARY, TAPPAN ZEE REGION, 
22-26 SEPTENBER 1980. 

---
I 

BAY ANCHOVY, YOyl STRIPED BASS, YOyi 1I0GCHOKER, OLD I 

--I -- --- --- --- --- ---- ---- -- --- --- ---
1 VOLUNETRIC DENSITY I , DEPLOTI!ENT CO~DITlONS AREAL DENSITY I VOLUNETRIC DENS ITY AREAL DENSITY AREAL DENSITY VOLUNETRIC DENSITY 

I 

I 

DISTANCE,SPEED,DIRECTION 2 N NEAN3 S.D. 4 C.V.5 I NEAN3 S.D. 4 C.V.5 tlEAN S.D. C.V. I NEAN S.D. C.V. NEAN S.D. C.V. I HEAN S.D. C,V'
I 

I I I I 
450, 1.2, against 3 1.54 2.66 173.2 I 1.83 3.16 173.2 0.94 1.07 114.2 3.73 5.02 134.6 24.27 36.84 151.8 1102.03 170.42 167.0 ' 

450, 1.2, wi th 3 55.57 46.63 83.9 130.00 153.26 117.9 0.00 0.00 0.0 I 0.00 0.00 0.0 2.90 4.37 150.8 8.98 14.62 162.8 

97.2 1 I 450, 1.5, against 3 45.80 44.52 54.96 52.27 95.1 0.74 0.73 98.9 0.88 0.86 97.3 2.51 3.72 148.3 3.11 4.60 148.1 

450, 1.5, with 3 0.78 0.76 1.46 1.35 93.0 2.02 3.50 173.21 3.23 5.60 173.2 46.64 51.17 109.7 78.55 79.01 100.61 97.4 

450, 2.0, against 3 30.66 16.79 54.8 ! _ 29.06 16.43 56.5 0.44 0.44 1.38 72.0 I 1. 75 1.11 63.4 I 0.50 87.3 0.51 87.3 1.91 

0.0 I 
, 

450, 2.0, with 3 5.99 7.90 131.9 5.46 6.75 123.8 0.00 0.00 0.00 0.00 0.0 14.67 16.73 114.0 15.27 19.09 125.1 

95.1 I I 900, 1.2, against 3 22.03 20.94 77.40 111.29 143.8 0.84 0.90 107.41 3.29 4.26 132.4 7.19 4.69 65.1 13.70 8.05 58.7 

900, 1.2, with 3 25.97 23.52 90.6 I 72.13 91.85 127.3 0.48 0.84 173.2 1.10 1.91 173.2 17.06 28.87 169.2 

1 

38.56 65.93 171.0 

900, l.~, against 3 23.44 38.65 164.9 28.67 44.06 153.7 3.44 2.39 69.31 6.35 4.17 65.6 30.96 38.72 125.1 52.18 46.19 88.5 

900, 1.5, wi th 2 0.39 0.55 141.4 I 0.49 0.69, 141.4 0.19 0.27 141.4 0.24 0.35 141.4 8.08 2.82 34.9 I 9.86 4.01 40.6 

900, 2.0, against 3 107.29 93.07 86.8 I 108.68 94.48 86.9 0.53 0.93 173.2\ 0.53 0.92 173.2 1.41 1.43 101.1 1.32 1.26 95.6 

900, 2.0, with 3 37.92 63.46 167.3 8.50 13.45 158.2 0.00 0.00 0.0 0.00 0.00 0.0 13.56 13.89 102.5 I 8.13 8. li3 104.4 
- -- --- ---- --

lyOY = Young-of-the-Year; Old - yearling and older 
2Distance jn meters; Speed in n • sec-I; Direction with or against river current 
3Mcan areal derisity as (indiViduals • 1000 ~2); mean volumetric density as (individuals. 1000 m- 3) 
4Standnrd Deviation S d 
5Copf flclent of Variation as a perccntD~e by the fornula: tN' Dev. x 100 

pan 

~ 
-....J 
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insure the beam trawl was optimally deployed (as defined above) and 

would be equally effective in catching the above mentioned fish species 

and lifestages. 

Relative Catch Efficiency 

The beam trawl caught more species of fish (18 species vs. 10 

species) than the epibenthic sled, and more yearling and older fish than 

the epibenthic sled (Tables 5 and 6). Noticeable 'differences in the 

frequency of zero catches between the two gear include: 

1) Low frequency of zero catches for bay anchovy (YOY) in the epi

benthic sled 

2) Low frequency of zero catches for striped bass (YOY) in the 

beam trawl 

3) Low frequency of zero catches for hogchoker (yearling and 

older) in the beam trawl 

4) Low frequency of zero catchaes for white perch (yearling and 

older) in the beam trawl. 

The aforementioned species were also the most abundant fish caught in 

night sampling by the two gear types (Table 6). The observed differen

ces in frequency of zero catch samples and densities may be associated 

with both gear characteristics (eg. mesh size and mouth diameter) and 

deployment practices (eg. tow duration). However, these factors were 

not completely replciated in the experimental design. Therefore, 2 x 2 

ANOVA models on log transformed density estimates, which were used to 

evaluate relative catch efficiency of the bema trawl (relative to the 

epibenthic sled), did not identify causal factors for differences be

tween gear. 



TABLE 5. FREQUENCY AND PERCENT OF ZERO SANPLES FOR YOUNG-OF-THE-YEAR AND YEARLING AND OLDER FISH 
CAUGHT IN NIGHT SANPLING BY EPIBENTHIC SLED AND BEAM TRAWL, HUDSON RIVER ESTUARY, 
TAPPAN ZEE AND CROTON-HAVERSTRAW REGIONS, 15-19 SEPTEMBER 1980. 

YOUNG-OF-THE-YEAR YEARLING AND OLDER 
---------- -- -- -- -- -- -- ----

EPIBENTHIC SLED I BEAM TRAWL EPIBENTHIC ~LED I BEAM TRAWL 
SPECIES N=45a %b I N==40 % N==45 % N=40 % 

I 

I alewife 42 93.3 I 39 97.5 45 100.0 40 100.0 
bay anchovy 1 2.2 12 30.0 25 55.6 

I 
25 62.5 

American shad 41 91.1 

I 
37 92.5 45 100.0 40 100.0 

bluefish 44 97.8 37 92.5 45 100.0 39 97.5 
American eel 45 100.0 40 100.0 38 84.4 I 27 67.5 
hogchoker 45 100.0 I 40 100.0 20 44.4 1 2.5 
blueback herring 39 86.7 36 90.0 45 100.0 

I 
40 100.0 

striped bass 40 88.9 I 6 15.0 45 100.0 28 70.0 
Atlantic tomcod 45 100.0 38 95.0 45 100.0 40 100.0 
white catfish 45 100.0 I 40 100.0 45 100.0 I 39 97.5 
white perch 45 100.0 29 72.5 40 88.9 2 5.0 
northern pipefish 45 100.0 

I 
40 100.0 45 100.0 I 39 97.5 

weakfish 39 86.7 21 52.5 45 100.0 40 100.0 
spot 45 100.0 40 100.0 45 100.0 

I 
39 97.5 

butterfish 45 100.0 I 40 100.0 45 100.0 39 97.5 
rough silverside 45 100.0 39 97.5 45 100.0 

I 
40 100.0 

summer flounder 45 100.0 I 34 85.0 45 100.0 35 87.5 
striped searobin 45 100.0 39 97.5 45 100.0 

I 
38 95.0 

I 

All Species I I 

Combined 1 2.2 I 2 5.0 9 20.0 "I 1 2.5 
I 

-- ----- _____ ----l 

aN number of samples which did not catch species, lifestage; total N at top of each column. 
b% = Percent of samples which did not catch species, lifestage. 

I-' 
\0 
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TABLE 6. HEAN DENSITY (INDIVIDUALS • 1000 m-3 ) AND STANDARD ERROR OF MEAN DENSITY (S.E.) 
FOR YOUNG-OF-THE-YEAR AND YEARLING AND OLDER FISH CAUGHT IN NIGHT SAMPLING BY 
EPIBETHIC SLED AND BEAM TRAWL, HUDSON RIVER ESTUARY, TAPPAN ZEE AND CROTON
HAVERSTRAH REGIONS, 15-19 SEPTEMBER 1980. 

YOUNG-OF-THE-YEAR YEARLING AND OLDER 

~PIBENTHIC SLEDT ~ T~ -~PIBENTHIC SLED I--BEAM TRA~ II 

(N=45) I (N=40) (N=4 5) (N=40) 
SPECIES Hean S.E. Mean S.E. Mean S.E. I Mean S.E. 

alewife 0.13 0.08 I 0.02 0.02a 0.00 0.00 I 0.00 0.00 
bay anchovy 406.67 64.92 10.30 2.76 1.60 0.45 I 0.68 0.20, 
american shad 0.26 0.13 / 0.04 0.02 0.00 0.00 0.00 0.0 
bluefish 0.04 0.04a 0.05 0.03 0.00 0.00 0.01 O.Ola 

American eel 0.00 0.00 0.00 0.00 1.26 0.56 I 0.82 0.40 
hogchoker 0.00 0.00 I 0.00 0.00 11.49 4.11 54.76 12.1l 
blueback herring 0.70 0.46 0.08 0.04 0.00 0.00 I 0.00 0.00 
striped bass 0.81 0.45 I 7.52 1.26 0.00 0.00 0.61 0.23 
Atlantic tomcod 0.00 0.00 0.04 0.03 0.00 0.00 I 0.00 0.00 
white catfish 0.00 0.00 I 0.00 0.00 0.00 0.00 0.01 O.Ola 

white perch 0.00 0.00 0.62 0.21 0.51 0.32 I 19.45 4.81 
northern pipefish 0.00 0.00 I 0.00 0.00 0.00 0.00 0.02 0.02a 

weakfish 0.63 0.28 0.61 0.14 0.00 0.00 0.00 0.00 
spot 0.00 0.00 0.00 0.00 0.00 0.00 I 0.01 O.Ola 

butterfish 0.00 0.00 I 0.00 0.00 0.00 0.00 0.01 0.018 
rough silverside 0.00 0.00 0.03 0.03a 0.00 0.00 I 0.00 0.00 
summer flounder 0.00 0.00 I 0.10 0.04 0.00 0.00 0.55 0.50 
striped searobin 0.00 0.00 0.03 0.03a 0.00 0.00 0.04 0.03 

I 

All species I I 
combined 409.26 65.44 I 19.42 3.12 14.87 5.13 ! 76.97 13.05 

L-- .. __ .. __ .. _________ ~ __ ______ _ ____________ __ ---L-_______ ..!.--______ _ 

a Standard error of mean density calculated with only one non-zero density 

N 
o 



TABLE 7. ANALYSIS OF VARIANCE FOR SELECTED FISH DENSITIES COMPARING EPIBENTHIC SLED AND BEAM TRA\iL NIGHT 
SAMPLING IN HUDSON RIVER ESTUARY, TAPPAN ZEE AND CROTON-HAVERSTRAW REGIONS, 15-19 SEPTEt-mER 
1980. 

MODEL 
SPECIES LIFESTAGE MSE F Pr>F R2 FACTOR F 

bay anchovy YOY 0.29 79.28 0.0001 0.76 Gear 215.06 
Region 7.26 
Gear x Region 8.26 

hogchoker Old 0.35 16.30 0.0001 0.38 Gear 15.87 
Region 10.86 
Gear x Region 4.22 

striped bass YOY 0.14 21.28 0.0001 0.44 Gear 38.39 
Region 4.64 
Gear x Region 0.53 

white perch Old 0.15 41.86 0.0001 0.61 Gear 107.35 
Region 0.06 
Gear x Region 1.73 

------- - ~-- ----

Unbalanced ANOVA Model Log10(Density + 1)+10 = Gear + Region + GearxRegion + Error 
Degrees of Freedom: Model = 3; Error = 81; Total = 84 

Lifestage: YOY = Young-of-the-year; Old = Yearling and older 
MSE = Mean Square Error 
F = Calculated F-ratio 
Pr)F = probability of obtaining a larger F-ratio 
R2 = coefficient of determination 

Pr>F DUNCAN'S 

0.0001 Sled > Trawl 
0.0086 TZ = CH 
0.0052 

0.0001 Trawl > Sled 
0.0015 TZ > CH 
0.0433 

0.0001 Trawl > Sled 
0.0343 TZ > CH 
0.4678 

0.0001 Trawl > Sled 
0.8124 TZ = CH 
0.1922 

Duncan's = Duncan's new multiple comparison test for main effects with a significant (p(0.05) F-ratio, 
using the error mean square and associated degrees of freedom as the testing--term. Factor 
levels are arranged with means decreasing from left to right, and are marked equal (=) if no 
significant (p(0.05) differences exist. 

N 
f-' 
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Relative catch efficiency of the beam trawl was species speci

fic. Significant (p<O.OOOl) ANOVA models were observed for the above 

mentioned species (Table 7). Except for bay anchovy YOY, the beam trawl 

caught significantly more fish than the epibenthic sled. For bay 

anchovies and hogchokers, significant (p<0.05) two-way interactions 

existed (Table 7, Appendix Figure 1), otherwise only main effects were 

significant. 

Density estimates for striped bass YOY were significantly 

(p<0.05) higher in the beam trawl (7.52 • 1000 m-3 ) than in the epi

benthic sled (0.81 • 1000 m-3 ) and averaged approximately nine times 

higher for the trawl. Regional differences were also significant, with 

the Tappan Zee river region containing an average density of 4.85 • 1000 

m-3 YOY striped bass while the Croton-Haverstraw River region had an 

average density of 1.58 • 1000 m-3 • Regional differences were not 

apparent for white perch yearling and older life stages; however, den

sity estimates were significantly higher for the beam trawl than the 

epibenthic sled and averaged approximately 38 times greater in the trawl 

(19.45 • 1000 m-3 ) than in the sled (0.51 • 1000 m-3 ). 

The epibenthic sled caught more YOY bay anchovy than the beam 

trawl, regardless of river region (Appendix Figure 1). For yearling and 

older hogchokers, the beam trawl caught more fish than the epibenthic 

sled; proportionally, more hogchokers were caught in the Tappan Zee 

river region than Croton-Haverstraw. These interactions were probably 

the result of within-region distributional differences of the two fish 

species, since field observations indicated substrate (hard mud) and 

river currents were similar. 
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DISCUSSION 

The 3 m beam trawl equipped with odometer wheels accurately and 

precisely measured distance (area) fished when bottom speed was below 

1.6 m • sec-I. This observation was contrary to Carney and Carey (1980) 

who expressed reservations about using pacer wheel readings to calculate 

sample area when the gear was· towed at a bottom speed of approximately 

1.0 m • sec-I. However, they towed over a variety of substrates, for 

longer durations, at greater depths and with a different beam design 

than was used in the present study. Relatively uniform substrate con

ditions (hard mud) in the Tappan Zee and Croton-Haverstraw regions pro

bably favored accurate and precise area measurement. 

Areal and volumetric expressions of species density did not 

substantially differ in precision, as indicated by the coefficient of 

variation for daytime (Table 4; Appendix Table 6) and nighttime (Table 

8) beam trawl samples. Substantial differences were anticipated, with 

benthic species (e.g. hogchoker) densities expected to be more precise 

when calculated per unit area and pelagic species densities (e.g. bay 

anchovy) more precise when expressed per unit volume. Absence of 

substantial differences in precision between areal and volumetric den

sities suggests that either expression of density is appropriate for the 

range of deployment conditions experienced in this study. Apparently 

the fish species collected did not have a position preference regarding 

either the river bottom or the water column, or any preference was 

masked by variation in the sample unit (Appendix Tables 8 and 9). 

The mean area sampled by the beam trawl was 2113 m2 , with a 

relatively low coefficient of variation (C.V. = 18.0%) and little dif

ference between left and right odometer wheels (Appendix Table 9). 

However, the beam trawl sampled proportionally less water volume than 

would be expected based on a comparison of deployment conditions rela

tive to the epibenthic sled. The epibenthic sled mean sample unit was 

425 m3 with a C.V. of 11.8% (Appendix Table 9). The corresponding volu-



TABLE 8. AREAL AND VOLUMETRIC DENSITIES OF SELECTED, ABUNDANT FISH SPECIES COLLECTED BY BEAN TRAWL IN NIGHT 
SAMPLING, HUDSON RIVER ESTUARY, TAPPAN ZEE AND CROTON-HAVERSTRAW REGIONS, 15-19 SEPTENBER 1980. 

AREAL DENSITY VOLUNETRIC DENSITY 

SPECIES LIFESTAGEa NEANb STD. DEV.c C.V.d NEANb STD. DEV. c C.V.d 

bay anchovy yay 7.17 15.91 222.1 10.30 17.43 169.2 

hogchoker Old 46.24 78.13 169.0 54.76 76.57 l39.8 

striped bass yay 4.34 4.54 104.5 7.52 7.98 106.1 

Old 0.28 0.58 210.1 0.61 1.44 235.5 

white perch YOY 0.37 0.85 232.7 0.62 1.34 217.6 

Old 7.39 6.29 85.1 19.45 30.41 156.3 

weakfish YOY 0.51 0.85 166.0 0.61 0.89 147.6 

All Species 
Combined YOY 12.69 17.22 l35.7 19.42 19.75 1010: __ 

Old 54.96 78.31 142.5 76.97 82.51 107.2 
~~-~~- -- --- ---------- ----------- ---_ .. _- ---

a YOY = Young-of-the-year; Old = yearling and older 
b Nean areal density as (individuals. 1000 m- 2); mean volumetric density as (individuals. 1000 m- 3 ) 
c Standard Deviation S d D 
d Coefficient of Variation as a percentage by the formula: t. eVe x 100 

I 

N 
.p-



25 

metric unit for the beam trawl was more than three times larger than the 

sled and averaged 1389 n? with a C.V. of 46.3%. If filtration effi

ciency were equal between the two gear, the beam trawl should have 

sampled approximately 5.4 times the volume of the sled or approximately 

2300 m3, based on a mouth opening for the beam trawl of 0.9 m * 3.0 m = 
2.7 m2 * 2 = 5.4 m2 (since the sled had a mouth opening of 1.0 m2 and 

was towed for half the duration at the same speed as the beam trawl). 

The reduction in sample volume for the beam trawl cannot be explained by 

lower filtration efficiency since the relatively large mesh size in the 

trawl (relative to the epibenthic sled) should have increased filtration 

efficiency and sample volume (Tranter and Smith, 1968). Field obser

vations from void samples (use code 5, TI 1981a) and examination of 

Figure 1 suggest the digital flowmeter may have occasionally become 

fouled in the beam trawl net; thus, sample volume was underestimated and 

had a relatively high coefficient of variation. During future sampling 

requiring a volumetric sample unit, the flowmeter should be attached 

directly to the beam, or held in place by some means other than a tether 

line running between the head-rope and foot-rope of the beam trawl. 

The beam trawl had a higher catch efficiency for dominant fish 

species than the epibenthic sled except for bay anchovy YOY (Table 7). 

Mesh selectivity of the beam trawl may have been an important factor 

explaining this exception. The 3000 ~m mesh netting in the epibenthic 

sled and 6000 ~m netting in the cod-end of the beam trawl probably 

retained 100% of the YOY bay anchovies (>60 mm total length), since mesh 

selectivity was not considered significant for several pelagic species 

)40 mm (standard length) with a relatively coarse, 12,000 ~m mesh net 

(Aron and Collard, 1969). The relatively fragile YOY bay anchovies may 

have passed, or were forced, through the 3.8 cm (stretch) mesh netting 

in the body of the beam trawl and their density was underestimated due 

to this loss. Mesh selectivity of the beam trawl was not apparent for 

other dominant fish species. 
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In this study, the beam trawl was particularly effective in 

estimating densities of YOY striped bass and yearling and older white 

perch (Table 6 and Table 7). The increase in catch efficiency of the 

beam trawl vs. the epibenthic sled may relate to either the larger 

sample unit size or larger mesh and gear size of the beam trawl. 

Unfortunately, these factors were not separated in the experimental 

design and we can only speculate on the causal mechanism for the dif

ferences between the gear. Since tow length was not a significant fac

tor influencing density differences in Phase lb of the beam trawl 

evaluation, and both the sled and thelbeam trawl were towed against the 

current at the same towing speed, perhaps the larger mouth opening and 

mesh size of the beam trawl increased the capture probability by: 

1) reducing detection distance (shorter pressure cone for coarse mesh), 

and 2) increasing escape distance (wider mouth opening). Additional 

evaluation with complete balancing of causal factors including: tow 

duration, net mesh size and mouth diameter, and sample unit size, would 

be required to explain observed differences in density estimates between 

the 3-meter beam trawl and the 1.0 m2 epibenthic sled. 
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Appendix Figure 1. Analysis of Gear x Region Interations for bay anchovy 
(YOY) and hogchoker (yearling and older) from 2 x 2 
ANOVA comparing epibenthic sled and beam trawl rela
tive catch effisiency. Density expressed as number of 
fish per 1000 m , transformed as LoglO (Density +1) +10. 
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APPENDIX TABLE 1. CmnlON AND SCIENTIFIC NAMES, AND CUT-OFF LENGTHS USED TO· . 

COHMON NAME a 

alewife 

bay anchovy 

american shad 

bluefish 

American eel 

hogchoker 

blueback herring 

striped bass 

Atlantic tomcod 

white catfish 

white perch 

northern pipefish 

weakfish 

spot 

butterfish 

rough silvers ide 

summer flounder 

striped searobin 

aTI (1981a) 

SEPARATE YOUNG-OF-THE-YEAR (YOY) AND OLDER FISH COLLECTED 
BY BEAM TRAWL AND EPIBENTHIC SLED, HUDSON RIVER ESTUARY, 
TAPPAN ZEE AND CROTON-HAVERSTRAW REGIONS, SEPTEMBER 1980. 

SCIENTIFIC NAMEa yay CUT-OFF LENGTH (mm T.L.)a 

Alosa pseudoharengus 130 

Anchoa mitchilli 60 

Alosa sapidissima 130 

Pomatomus saltatrix 350 

Anguilla rostrata 20 

Trinectes maculatus 50 

Alosa aestivalis 110 

Morone saxatilis 120 

Microgadus tomcod 150 

Ictalurus catus 100 

Morone americana 90 

Syngnathus fuscus 120 

Cynoscion regalis 200 

Leiostomus xanthurus 150 

Peprilus triacanthus 100 

Membras martinica 225 

Paralichthys dentatus 225 

Prionotus evolans 120 



'-

31 

APPENDIX TABLE 2. 2 x 3 MJOVA (PHASE la) ON RELATIVE DISTANCE* MEASURED 
BY A 3-METER BEAM TRAWL PACER v.THEEL, 8-12 SEPTEMBER 
1980. MAIN FACTORS WERE Tm-l DISTANCE AND BOAT SPEED 
THROUGH WATER. 

SOURCE df SS MS F pr)F 

Model 5 0.127 0.025 4.02 0.0065 

Distance 1 0.008 1.23 0.2765 

Speed 2 0.118 9.35 0.0007 

Dis tance*Sp eed 2 0.001 0.09 0.9114 

Error 30 0.190 0.006 

Total 35 0.317 

*Relative distance is the ratio of measured distance by the pacer wheel 
recording the highest number of revo lu tions divided by the known 
distance between two buoys. 

df degrees of freedom 
SS = sum of squares 
MS = mean square 

F calcualted F-ratio 
p = probability of obtaining a larger F-ratio 

R2 = coefficient of determination = 0.40 

** Duncan's New MUltiple Comparison Test 

Factor Comparison Across Levels of Each Factor 

Distance Towed (m) 450 900 

Towing Speed (m • sec-I) 1.2 1.5 2.0 

**For main effects with a significant (p<0.05) F-ratio, using the error 
mean square and associated degrees of freedom as the testing term. 
Factor levels are arranged with means decreasing from left to right, 
and are underlined if no significant ( a= 0.05) differences exist. 
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APPENDIX TABLE 3. TAYLOR'S Prn-IER LAW REGRESSION TO EVALUATE THE 
APPROPRIATE TRANSFORMATION OF RAW DATA FOR GEAR 
PERFORMANCE (PHASE 1b) ANOVA, 22-26 SEPTEMBER 1980. 

SPECIES LIFESTAGEa SAMPLE UNITb 

bay anchovy YOY Areal 

Volumetric 

striped bass YOY Areal 

Volumetric 

hogchoker Old Areal 

Volumetric 

Average slope with 95% confidence limits 

REGRESSIONc 

CORRELATION 
SLOPE INTERCEPT COEFFICIENT (r) 

1.85 0.24 0.98 

1.9l 0.25 0.99 

1.83 0.03 0.80 

1.80 0.26 0.90 

2.14 -0.22 0.94 

2.17 -0.42 0.96 

Areal = 1.94 ±0.43 
Volumetric = 1.96 ±0.47 

a = YOY = Young of the year fish; Old = Yearling and older fish 
b = Areal = density based on number of fish • 1000 m-2 

Volumetric = density based on number of fish • 1000 m-3 
c = Regression of S2 = (intercept) ~(slope), where the variance, 

S2 and the mean density, ~ were calculated for each cell of 
the following ANOVA design (12 cells): 

2 towing distances * 3 towing speeds * 2 towing directions * 
3 replicates (one cell had 2 replicates) 
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APPENDIX TABLE 4. TAYLOR'S POWER LAW REGRESSION TO EVALUATE THE 
APPROPRIATE TRANSFORMATION OF RAW DATA FOR GEAR 
PERFORMANCE (PHASE 2) ANOVA, 15-19 SEPTEMBER 1980. 

REGRESS IONc 

SAMPLE UNITb 
CORRELATION 

SPECIES LIFESTAGEa SLOPE INTERCEPT COEFFICIENT (r) 

bay anchovy YOY Volumetric 1.63 0.74 0.99 

hogchoker Old Volumetric 2.16 0.04 0.98 

striped bass YOY Volumetric 1.48 0.47 0.85 

white perch Old Volumetric 1.77 0.52 0.96 

weakfish YOY Volumetric 1.49 0.49 0.94 

Average slope with 95% confidence limits 1.71 ± 0.35 

a = YOY = Young of the year fish; Old = Yearling and older fish 
b = Areal = density based on number of fish • 1000 m-2 

Volumetric = de~sity based on n~ber of fish • 1000 m-3 
c = R~gression of S = (inter~ept) x(slope), where the variance, 

S and the mean density, x were calculated for each cell of 
the following ANOVA design (4 cells) with unbalanced replication: 

2 river regions * 2 gear 
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APPENDIX TABLE 5. VARIATION IN RELATIVE DISTANCE* MEASURED BY THE 
BEAM TRAWL FOR TREATMENT COHBINATIONS IN THE GEAR 
PERFORMANCE ANOVA DESIGN, PHASE 1b, 22-26 SEPTEHBER 
1980. 

DISTANCE SPEED DIRECTION N MEAN RELATIVE DISTANCE ± 2*S .E. 
(m) (m.sec-1) 

450 1.2 against 3 1.006 ± 0.057 
with 3 0.960 ± 0.055 

1.5 against 3 0.982 ± 0.018 
with 3 0.897 ± 0.070 

2.0 against 3 0.932 ± 0.110 
with 3 0.774 ± 0.057 

900 1.2 against 3 0.977 ± 0.067 
with 3 0.953 ± 0.053 

1.5 against 3 0.973 ± 0.040 
with 2 0.920 ± 0.042 

2.0 against 3 0.933 ± 0.028 
with 3 0.354 ± 0.189 

*Relative distance is the ratio of measured distance by the pacer wheel 
recording the highest number of revolutions divided by the known distance 
between two buoys. 
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APPENDIX TABLE 6. RESULTS OF ANOVA FOR SELECTED FISH DENSITY (BOTH 
AREAL AND VOLUMETRIC) Cm-WARING TOW DISTANCE, TOW 
SPEED, AND TOW DIRECTION FOR DAYTIME SAMPLING OVER A 
FIXED COURSE IN THE TAPPAN ZEE REGION OF THE HUDSON 
RIVER ESTUARY, 22-26 SEPTEMBER 1980 (PHASE 1b) • 

AREAL DENSITY (N • 1000 m-2) MODEL 

SPECIES LIFESTAGE MSE F pr)F R2 

bay anchovy YOY 0.73 1.29 0.2882 0.38 

hogchoker Old 0.37 0.97 0.4981 0.32 

striped bass YOY 0.08 1.69 0.139l 0.45 

white perch Old 0.38 1.57 0.1743 0.43 

VOLUMETRIC DENSITY (N • 1000 m-3) 

bay anchovy YOY 0.89 1.50 0.1979 0.42 

hogchoker Old 0.53 1.05 0.4368 0.33 

striped bass YOY 0.17 1.65 0.1487 0.44 

white perch Old 0.44 1.33 0.2715 0.39 

ANOVA Model Log10 (Density + 1) + 10 = Distance + Speed + Tow Direction 
+ Distance x Speed + Distance x Direction + Speed x Direction 
+ Distance x Speed x Direction + Error 

Degrees of Freedom: Model = 11, Error = 23; Total = 34 
Lifestage = YOY = young of the year fish; Old = yearling and older fish 

MSE = mean square error 
F = calculated F-ratio 

pr)~ = probability of obtaining a larger F-ratio 
R = coefficient of determination 
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APPENDIX TABLE 7. ANOVA TREATMENT CONTRASTS FOR DIFFERENCES-IN DENSITY 
[Log 10(x+1) + 10] WHICH COULD BE DETECTED USING THE 
BEAM TRAWL EVALUATION DESIGN, PHASE 1b, 22-26 
SEPTEMBER 1980. AREAL DENSITY AS FISH PER 1000 m2; 
VOLUMETRIC DENSITY AS FISH PER 1000 m3 • 

SSD 
LOGI0 LINEAR 

SPECIES SAMPLE UNIT S2 LSD 2 12 2 12 

bay anchovy Areal 0.56 0.61 0.61 0.71 4.07 5.13 
YOY 

Volumetric 0.59 0.63 0.63 0.74 4.27 5.50 

hogchoker Areal 0.38 0.25 0.25 0.29 1.78 1.95 
Old 

Volumetric 0.51 0.58 0.58 0.68 3.80 4.79 

striped bass Areal 0.05 0.18 0.18 0.21 1.51 1.62 
YOY 

Volumetric 0.11 0.27 0.27 0.32 1.86 2.09 

Ta = .05 = 2.069 for 23 df (MSE) 

= T J 2S2 = least significant difference 
r 

LSD 

r z = 3 = number of replicates 
S = MSE = mean square error from ANOVA model 

SSD = R * LSD 
= Smallest significant difference detectable between 2 cell 

means or among 12 cell means 
R = 1.0, 2 
R = 1.17, 12 
R = Table value for significant studentized factors at 

p = 0.05 for 2 or12 contrasts. 
LoglO = For log transformed data 

Linear = Log10 values transformed to linear units for com
parison purposes only. 
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APPENDIX TABLE 8. VARIATION IN SAMPLE UNIT SIZE FOR THE BEAM TRAWL' 
DURING GEAR PERFORMANCE EVALUATION STUDIES, 8":'12 
SEPTEMBER AND 22-26 SEPTEMBER 1980 (PHASE 1a AND 
1b COMBINED). 

SAMPLE AREA (m2)** SAMPLE VOLUME (m3) 

DISTANCE SPEED DIRECTION n MEAN ± 2*S.E. C.V. MEAN ± 2*S.E. C.V. 
(m) (m. sec-I) (%) (%) 

450 1.2 against 4 1374 ± 56 4.1 745 ± 365 48.9 
with 5 1271 ± 70 6.1 885 ± 235 29.7 

* 3 1394 ± 7 0.4 930 ± 261 24.3 none 
1.5 against 4 1325 ± 47 3.6 1147 ± 95 8.2 

with 5 1236 ± 53 4.8 896 ± 311 38.8 
* 3 1356 ± 154 9.9 1038 ± 766 52.2 none 

2.0 against 6 1110 ± 179 19.8 1334 ± 59 5.4 
with 3 1062 ± 78 6.4 1161 ± 278 20.8 

* 3 1062 ± 176 14.3 1281 ± 98 6.6 none 

900 1.2 against 5 2694 ± 104 4.3 1694 ± 685 45.2 
with 4 2620 ± 102 3.9 1443 ± 629 43.6 
none* 3 2829 ± 67 2.1 2405 ± 157 4.6 

1.5 against 4 2627 ± 114 4.3 1916 ± 882 42.3 
with 4 2931 ± 840 28.7 2065 ± 48 2.3 
none* 3 2680 ± 81 2.6 2570 ± 116 3.9 

2.0 against 4 2762 ± 409 14.8 2571 ± 244 8.7 
with 5 1325 ± 532 45.0 1887 ± 458 27.1 
none* 3 1870 ± 656 30.4 2006 ± 591 25.5 

*none = not recorded (from Phase 1a) 
**based on the pacer wheel with the highest odometer reading 
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APPENDIX TABLE 9. SAMPLE UNIT CHARACTERISTICS FOR THE 3-METER BEAMTRAWk· 
AND 1.0 m2 EPIBENTHIC SLED DURING GEAR COMPARISON 
STUDIES, 15-19 SEPTEMBER 1980 (PHASE 2). BOTH THE BEAM 
TRAWL AND THE EPIBENTHIC SLED lVERE TOWED AT 1.5 m. sec- 1 
AGAINST RIVER CURRENTS. 

TOO . STD STD COEF • 
GEAR DURATION SAMPLE UNIT n MEAN DEV. ERROR VAR. 

(min) (%) 

Epibenthic sled 5 volume (m3) 45 425 50.3 7.5 11.8 

Beam trawl 10 volume (m3) 40 1389 643.2 101.7 46.3 

Beam trawl 10 maximum area (m2) 40 2113 380.1 60.1 " 18.0 

Beam trawl 10 area for left 40 2089 375.4 59.4 18.0 
odometer (m2) 

Beam trawl 10 area for ri~ht 40 2054 388.4 61.4 18.9 
odometer (m ) 

Beam trawl 10 I left - right I 
absolute value of 

40 84 95.6 15.1 114.4 

difference between 
left and right 
odometers 
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I. INTRODUCTION 

Studies of Hudson River ichthyoplankton have been carried out by 

several investigators since 1966 using many types of ichthyoplankton 

sampling gear and deployment procedures. These investigators have 

examined several of the important variables: gear type, gear 

deployment, net mesh size, presence or absence of flow meter, 

tow velocity, and net diameter (Carlson and McCann 1969; QLM 1973; 

TI 1977). 

A special study was designed and conducted to address the effect of 

two of the important variables - net diameter and tow velocity - on 

ichthyoplankton abundance estimates. The study was conducted over a 

five-day period in early June specifically to coincide with the 

occurrence of peak concentrations of Morone spp. larvae in the 

Bowline Point vicinity. In contrast to the case during most of the 

other studies (QLM 1973; TI 1977), the organisms under investigation 

were early post-yolk-sac larvae appro~imately 5 to 8 mm in length. 

The sampling gear consisted of two commonly used larval nets, a 

0.5-m conical net and a 1.0-m Hensen style larval net. Nets were 

deployed at collection velocities ranging from 0.3 to 3.0 fps 

(9.1-90.9 cm/sec). 

I-I 
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II. METHODS AND MATERIALS 

A. FIELD PROCEDURES 

Ichthyoplankton sampling was conducted on 9, 11-12, and 14-15 June 

1917 at Bowline West CBW). This station was located in 6-7 m of 

water between the pond inlet and the south end of the oil dook 

(Figure 1). All samples were colleoted at a depth of 3 m. 

Bongo type frames were used to tow two nets simultaneously at the 

same depth: a l.O-m diameter Hensen style net and a 0.5-m diameter 

oonioal net (Figure 2). Both nets consisted of a 571 micron mesh 

body. A TSK flow meter, center-mounted in eaoh net was used to 

determine the volume sampled. Velocity of the net through the water 

was monitored using a General Ooeanios flow meter towed off the side 

of the boat. Low velocities «1.0 fps) were measured using a 

Cushing e1ectromagnetio current meter attaohed to the side of the 

boat and positioned to the depth of the net (Figure 3). 

Samples were collected at velocities less than 1.0 fps, approxi-

mately 1.5 fps, and 3.0 fps. Samples colleoted at the lowest 
T { ~c'//j'.rLt:~ czcu / 

velocities «1.0 fps) utilized the tidal current mov~_ng __ R.as~_~~ c?~u..!i'J_ ~b;v 11/ h 
< , -

anchored boat: to accomplish this, a bongo frame was suspended over (£"';'''''-, ,,' / "'~, 

" each side of the boat, permitting the collection of four simul- ;.kt,J {,' r If- 3 

taneous samples (Figure 3). It was found that the 1.0 m Hensen net ~ -v-d,c.,-,_-r Jt'A' 
/ 

could not maintain a horizontal position at the low velocity without V.r(v~ clA'''- :,..:",:o'j 
--h ,,~ ,~ ,'(oj, c~ S' I"~ 

the aid of a flotat ion devioe attached to the cod-end bucket •.. ' .-- -
;.(,M '-'; 

Samples collected at 1. 5 and 3.0 fps also utilized the bongo type 

frames rigged similarly to the low velocity oollections. One bongo 

frame (two nets) was towed 61 m behind the boat while the boat 

II-I 
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velocity through the water was maintained at the desired speed. 

At these higher velocities, the flotation device on the 1.0-m net 

cod-end bucket was not necessary to maintain the net in a horizontal 

orientation. 

Tow durations were varied in an attempt to equalize sample volumes 

regardless of the tow velocities. Samples collected at velocities 

of (1.0 fps, 1.5 fps, and 3.0 fps were towed for 15, 10, and 5 

minutes, respectively. 

Simultaneous collections at different velocities were made utilizing 

a second boat. Concurrent with the anchored collections, the second 

boat towed another bongo frame, also equipped with a l.O-m diameter 

Hensen net and O.5-m diameter conical net, alongside the anchored 

boat. By varying collection velocities of the different vessels, 

simultaneous collections were made through the same water mass over 

different velocities and gear types. Table 1 outlines the experi

mental design utilized. 

B. LABORATORY PROCEDURES 

All samples were preserved in a 5% buffered formalin solution and 

transported to the laboratory for analysis. All white perch, 

striped bass, and bay anchovy eggs and larvae were picked from each 

sample using a dissecting microscope at 40x magnification. Each 

larva was identified to species when possible and counted. White 

perch and striped bass larvae which could not be identified to 

species were recorded as UIP Morone spp. and are reflected in the 

total Morone spp. abundances. 

Larvae from each sample were randomly selected for length measure

ments and life stage classification. Length determinations were 

performed under a dissecting microscope using a calibrated ocular 

micrometer. 

1I-2 
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TABLE 1 
!l 

~, 

f}\ 

~/ ORANGE AND ROCKLAND UTILITIES, INC. J K 
ICHTHYOPLANKTON GEAR COMPARISON STUDY l~ ]'\ 

'I" I, -

0/-FREOUENCY OF ICHTHYOPLANKTON SAMPLING AT SELECTED VELOCITIES 

BOWLINE VICINITY - JUNE 1977 

VELQQITY: LQH Mj);~IUM HI!:lH 
DATE TIME NET SIZj);: l.OM 0.5 M l.OM 0.5 M l.OM 0.5 M 

9 JUN 1977 0700-0800 2X 2X X X 
0900-1000 2X 2X X X 

11 JUN 1977 1100-1200 2X 2X X X' 
1300-1400 2X 2X X ~ 
1400-1500 X X X X/ 
1500-1600 2X 2X/ 
1600-1700 X X X X/ 
1700-1800 2X 2X X X 
2200-2300 2X 2X X X, 
2300-2400 2X 2X X X/ 

12 JUN 1977 0000-0100 2X W' 
0100-0200 X X/ 
0200-0300 X X X Xt'/ 

"'--'- 0300-0400 X X/ 
0400-0500 X X/ 
0500-0600 

, 

X X / 
0600-0700 X Xi" 

14 JUN 1977 1100-1200 2X 2X X X/ 
1300-1400 2X 2X X Xf 
1400-1500 X X-
1500-1600 2X 2X X X'/ 

1600-1700 2X 2X X X/ 
1800-1900 2X 2X 
1900--2000 - 2X 2X 2X 2X/ 
2000-2100 2X 2X 2X 2X/ 
2100-2200 2X 2X X X, 
2200-2300 X X 
2300-2400 2X 2X X X/ 

15 JUN 1977 0000-0100 2X 2X / 

NUMBER OF SAMPLES 25 25 20 20 23 23 

GRAND TOTAL SAMPLES 136 

X = one sample collected and analyzed LOW = 0.30-6.79 fps 
~ 2X replicate samples collected and MEDIUM = 1.48-1.82 fps 

= 
.ana)Yzed HIGH = ~2.97 fps 



C. ANALYTICAL METHODS 

Concentrations (number of larvae per 1000 m3) were calculated by 

dividing the number of larvae collected by the volume sampled (m3) 

and multiplying by 1000. Volumes filtered were calculated using the 

following formula: 

0.5-m net: 

m3 = (number of revolutions on TSK meter) x (0.02945 m3/rev) 

1.0-m net: 

m3 = (number of revolutions on TSK meter) x (0.1178 m3/rev) 

The data were handled in two stages: first, the abundance estimates 

generated by nets of two different diameters were investigated, 

and second, the abundance estimates from collections at different 

velocities were examined. 

The basic cr iterion to be met in each comparison was that a sample \ 

pail" must be collected simultaneously (or within certain time 

limits) at the same site and depth. Comparisons between net sizes 

were always balanced because of the deployment of the bongo sampling 

arrangement. Simul taneous collections were averaged by gear type 

and represented as a single value. The data for comparisons across 

velocity regimes were collected independently and did not neces

sarily coincide in time. Due to the variability in larval abun

dances exhibited as a result of tidal or diel factors (Figure 4), 

all comparisons between velocity regimes had to be balanced in time. 

Therefore, only a selected subset of the total samples could be 

used. (FigUre 4 suggests a lower larval abundance associated with a J r{r.,( f..u If":.!2i/ 

slack tide.J /J ~G_) !lieu)::: ) 

~ J~/"~ li- ,2). 

Since all low velocity sampling was done in conjunction with a slack cV'.~.soo r,A..ef,l 

tide, it would be expected that the mean concentrations for all low hAjJt.- )/c~Y'~'~ 

II-3 Lawler. Matusky Y Skelly Engineers 
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velocity collections would be lower than the mean of the other 

velocity regimes which were sampled throughout the day and night. 

Therefore, in order to make a valid comparison of efficiencies among~ 
velocity regimes, it was important to eliminate long-term temporal 

differences from the analysis as sources of bias and variability. A 

criterion of one-hour intervals was established for all comparisons 

between velocity regimes. This was accomplished by dividing each 

day into 24 one-hour periods, each starting on the hour. Each 

period used in the comparison of two velocity groups contained 

at least one collection from each of the two velocities unde~~ 

cons idera tion. 

Standard statistical techniques were employed to evaluate the 

abundance data. A two-tailed paired-t test (~= 0.05) was used to 
"----_______ ._._ • __________ __ _ __ •. ______ ~_. ____ . "_4' __ ~ 

. - -- - ~.------.-- .. 

compare the mean abundances from the 1.0-m versus the 0.5-m collec-

tions, and a correlation analysis was performed in order to examine 

the consistency of paired 1.0 and 0~5-m collections.' The correla-
"'-' - ----- ---. ---_ ... _-.- ...• _ .. __ .. _---_.. .._ ....... _-_ ... -.. __ ......... _-----" 

tion reflects the degree of linear predictability of l.O-m from 

O.5-m samples. 

~arval . abundances relative to collection velocity were compared;i 

~y using non-orthogonal analysis of variance techniqUeS~~ 
to the large variations in larval abundances exhibited over time 

(Figure 4), the data were log-transformed (loglO [x + 1]) prior to 

statistical testing where required to stabilize the variance. Thi~J 

was not necessary for performing the paired-t test as the paired-t/ 

procedure does not assume homogeneity of variance. / 

Period was included as a factor in the analysis of variance in 

order to reduce the variability of velocity comparisons. The 

statistical significance of ftperiods" in most of the ANOVAs indi

cates that this was effective and that a one-way ANOVA or simple 

t test would have been much less able to detect velocity differences. 
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III. RESULTS AND DISCUSSION 

The organisms collected in these studies were predominantly at the 

early post-yolk-sac life stage and approximately 5 to 8 mm in 

length. At this age, mobility would be minimal. 

A. COMPARISON OF LARVAL ABUNDANCES FROM ONE-METER VERSUS HALF-METER 
liU.S 

u)L ~Jul Comparisons were made of paired l.O-m and 0.5-m diameter net collec- d ' 
tions over three velocity ranges (representing low [0.30-0. 79 fPs]~be- hrJ C<fvvyfcy, 

? 

medium [1.48-1.82 fps] , and high [>2.97 fps] sampling velocities). 41' ~ , 
A total of 61 sample pairs were collected (Table 2) from three ')hJU),CtVH )0/+< 

d 

veloci ty groups. Totals of 20 and 23 pairs were used for the ",ft.,..: vt:u{(L/Z) 
'llUUr 

medium,and high velocity groups I respectively. As noted above low )/--cf ;::" ~ 
, JlcJoY -4liV.rl ' 

velocity sampling involved the simultaneous collection of two pairs ' 

,of 1. O-m and O. 5-m diameter nets. cPue to the spatial and temporal 

proximi ty of such collections, the two bongo pairs were not con-I l;)k,,' M·:i -? 
, I 0 

sidered to be independent paired samples 'for this analysis.) Hence, 

the two 1.0-m samples were pooled and considered to be a single 

collection, as were the two 0.5-m samples. This resulted in a total 

of .. ' 12 pairs for low velocity, although 24 pairs of low velocity 

samples were reported in Table 2. 

The larval taxa which were considered were striped ~ass, white 

perch, total Morone spp., and bay anchovy. 

Mean larval abundances in simultaneous l.O-m and O.5-m diameter net 

collections were compared for each of the three velocity groups 

using paired-t tests at the 5% Significance level. ~o significant 

differences were found in the larval abundance between . the two net 

sizes for any of the three individual velocity groups for any of the 

~.t~xa of interest; however, there was a significant difference - -demonstrated between the 1.0 and 0.5 m net for total Morone spp. and 

III-1 
Lawler, Matusky ffif' Skelly Engineers 



TABLE 2 

ORANGE AND ROCKLAND UTILITIES, INC. 
ICHTHYOPLANKTON GEAR COMPARISON STUDY 

A~U~AH~~ QE kAB~A~ ERQM Q.5 AND 1.12 M H~~ 
"'--~/ ~~fkQX~D IN A ~QN~Q AHBAH~~~HI AI SIAI1QH ~ 

BOWLINE VICINITY - 1977 

---
IIfVENTORI HET VELOCITY SAMPLE ~H~. U!Q,l1QQQ m3) 

till. 124If: IIMf: In~;; !m1 (~~l iQI.. (m32 I:fQHQN~· S~ lif 1M 

111992 9 JUN 0705-0718 1.0 '0.53 127 0 0 0 0 
111993 II II 0.5 0.53 43 0 0 0 0 
111990 07OS-0no l-.Q P·~3 201 65 35 30 0 
14991 ".it' ~ 0.5 0.5.3 .?3 q 0 Q 0 
15028 0705-q-p.q i.q g.9T n4 ~~ 57 6 6 
i5029 II 10 p.~ ?91, ·36 0 0 0 0 
149911 P910-0925 1.0. P·M3 61 1~~ 148 Q 0 
111995 II II 0;5 0.43 14 71 71 0 0 
15030 P910-09is 1.0 2.91 262 8 0 8 34 
15031 II II 0.5 2.97 68 0 0 0 15 
1~996 0912-0927 1.0 0.43 59 85 85 0 0 
+11997 10 II 0.5 0.43 18 222 222 0 0 

14638 11 JUN 1108-1123 1.0 0.50 287 10 7 3 0 
14639 II II 0.5 0.50 72 56 28 2B 14 
146110 ll09-1124 1.0 0.50 271 33 18 U 4 
1116111 II II 0.5 0.50 79 25 25 0 0 
15032 lUO-ll15 1.0 2.97 225 4 4 0 147 
15033 II II 0.5 2.97 31 0 0 0 65 
1461111 1320-1325 1.0 2.97 225 320 222 71 44 
1116115 II II 0.5 2.97 59 220 186 0 136 
146112 1350-11100 1.0 1.48 236 178 136 13 85 
14643 II II 0.5 1.48 63 95 48 48 206 
14662 1352-11;02 1.0 1.48 251 227 195 8 16 

~ 14663 " " 0.5 1.48 65 92 62 31 15 
14646 11119-11129 1.0 1.82 245 388 327 29 94 
14647 II " 0.5 1.82 66 303 258 0 91 
14.6118 11145-11150 1.0 2.97 209 220 196 24 172 
14649 II II 0.5 2.97 57 228 193 0 175 
14650 1505-1515 1.0 1.82 231 91 52 9 B7 
14651 II II 0.5 1.82 59 102 68 17 169 
111652 15211-1535 1.0 1.82 231 91 56 13 118 
111653 II " 0.5 1.82 58 103 52 17 121 
111654 1609-1630 1.0 0.40 144 76 62 0 0 
14~55 II II 0.5 0.40 30 33 0 0 33 
14666 1617-1622 1.0 2.97 197 173 102 41 III 
111667 " " 0.5 2.97 48 104 42 21 42 
14668 1735-1140 1.0 2.97 252 61 40 12 56 
14669 " II 0.5 2.91 70 100 57 29 43 
111658 1738-1753 1.0 0.46 173 116 69 23 6 
111659 " II 0.5 0.116 45 133 67 22 0 
111660 1739-1754 1.0 0.116 167 114 42 72 0 
14661 II II 0.5 0.46 48 21 0 21 0 
14670 2202-2217 1.0 0.59 212 28 14 0 0 
14671 II II 0.5 0.59 63 0 0 0 0 
14612 2205-2220 1.0 0.59 212 33 24 5 5 
111673 II II 0.5 0.59 57 0 0 0 0 
14694 2225-2230 1.0 2.97 197 5 0 0 5 
111695 " II 0.5 2.97 53 38 38 0 0 
111674 2320-2335 1.0 0.56 7 1113 0 0 0 
14675 II II 0.5 0.56 1 0 0 0 0 
14616 2325-2340 1.0 0.56 8 0 0 0 0 
14611 II " 0.5 0.56 2 0 0 0 0 
14696 2335-23110 1.0 2.91 167 48 18 0 0 
14697 " " 0.5 2.97 49 20 20 0 0 

.~ inolude Striped bass, White peroh and all UID ~ that oould not be identified 

'------
to speoies 





TABLE 2 (Cont1nued) 

AaU~AN~E QE ~ARVA~ ERQM Q,5 AH~ 1,Q M N~I~ 
~ ~~f~QI~~ ~N A ~QN~Q ARRANQ~~HI AI ~IAIIQH ~W 

INVENTORY NET VELOCITY SAMPLE ~QHC, !HQ.t1QQQ m3~ 
lie. ;MIE: I~tlE: ~l2:E: (lIIl 'rl2~l llQl.. !m3) MQRQtlE! ~I:! Hf ~A 

14618 1A1 JON 1930-1935 1.0 2.97 207 155 63 58 48 
14619 .. .. 0.5 2.97 57 123 123 0 18 
14620 2010~2015 1.0 2.97 203 148 103 25 143 
14621 " " 0.5 2.97 52 231 77 77 38 
111558 2010-2020 1.0 1.65 279 226 186 25 72 
14559 .. .. 0.5 1.65 78 244 205 0 38 
14560 2025-2030 1.0 2.97 246 126 102 4 122 
111561 .. " 0.5 2.97 68 147. U8 15 147 
i462~ 2025-2035 1.0 1.48 239 176 92 13 218 
14623 .. .. 0.5 1.48 67 254 119 60 313 
3,4562 . 2100-2110 1.0 1.65 266 4 0 0 0 
14563 .. II 0.5 1.65 73 0 0 0 14 
1115611 2120-2125 1.0 2.97 240 25 25 0 0 
111565 .. II 0.5 2.97 65 17 31 15 31 
14566 21li0-2150 1.0 1.65 286 28 7 0 0 , .. 111567 .. .. 0.5 1.65 78 26 26 0 13 
111568 2205-2215 1.0 1.65 239 33 21 0 0 
111569 .. .. 0.5 1.65 65 108 17 0 0 
111632 2350-2355 1.0 2.97 229 9 0 4 26 
14633 .. " 0.5 2.97 60 0 0 0 50 
14570 2350-0005 1.0 0.66 66 0 0 0 0 
14571 .. .. 0.5 0.66 16 0 0 0 0 
14572 2351-0006 1.0 0.66 70 71 29 14 29 
111573 .. II 0.5 0.66 22 115 0 0 0 

111574 15 JON 0025-0040 1.0 0.30 6 0 0 0 0 
.... ~ 111575 .. .. 0.5 0.30 1 0 0 0 0 

.~ 1no1ude Striped baas, White perch and all UlD ~ that could not be identified 
to species 
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TABLE 3 

ORANGE AND ROCKLAND UTILITIES, INC. 
ICHTHYOPLANKTON GEAR COMPARISON STUDY 

, STATISTICAL ANALYSIS OF MEAN ABUNDANCESa OF ICHTHYOPLANKTOR 
COLLECTED IN 0.5 AND 1.0 K NETS DEPLOYED IN A BONGO ARRANGEMENT 

BOWLINE VICINITY - 1977 

( 

., ,-"" Q.S m 1.Q m AVG. b 
IAXQN VELOCl'l'.L_~ ___ MEAN. ____ SLDJ_ MEAtL___S ___ D .__ DIEL.. ~_Dn'~L c __ CJJRR. t \ 12.f. 

, 
Total Mo~one spp. Low 12 40.83 46.80 69.83 54.52 29.00 41.5 0.705- 2.541- ! 11 I 

Ked 20 136.70 88.95 151.10 104.81 14.40 9.5 0.774- 0.962 I 19 I 
I 

High 23 108.70 98.56 127.87 119.76 19.17 15.0 0.914- 1.801 I 22 i 

Total 55 104.07 92.08 123.66 106.04 19.59 15.8 0.860· 2.680· ; 54 

Striped Bass Low 12 24.75 46.25 44.25 44.04 19.50 44.1 0.723* 2.005 11 
Med 20 97.25 73.33 108.50 92.99 11.25 10.4 0.809* 0.921 19 
High 23 74.13 71.96 96.61 104.17 22.48 23.3 0.906· 2.134 I 22 
Total 55 71. 76 71.91 89.51 92.02, 17.75 19.8 0.857- 2.743- 54 

White Perch Low 12 9.33 22.44 11.33 16.29 2.00 17.7 0.730· 0.452 11 
Med 20 15.60 19.28 15.35 26.02 -0.25 -1.6 0.357 0.045 19 
High 23 9.51 18.73 15.48 21.01 5.91 38.2 0.149 1.065 22 
Total 55 11.71 19.62 14.53 21.82 2.82 19.4 0.335· 0.872 54 

Bay Anchovy Low 12 1.00 15.03 2.42 4.48 -4.58 -189.3 0.161 1.060 11 
Med 20 85.90 123.81 59.70 76.18 -26.20 -43.9 0.666- 1.266 19 
High 23 47.30 50.06 51.65 61.54 4.35 B.4 0.579- 0.389 22 
Total 55 53.49 85.40 43.84 63.95 -9.65 -22.0 0.640· ,LOBO i 54 

\ 1_._' __ 

:' larvae/l000 m3 
\''''~ 

I \ 

'Significant at a = 0005/ cDifference 1n number of , organisms (1.0-0.5 m) K= It, 

As a percent of 1.0 m collections 
S.D. - Standard deviation 

Corr. - Correlation between 0.5 m and 1. 0 m abundances Jk 77 19n rJ YiJ'U.<"_(/ /.h"'I]1 
t - Paired t tests, two sided ~ 17- j? frv t'Vc i" J -t ii i rt-a./ (. c-. C/,.1.,..., -' 

';1,-, c;J. )-,.(/.<",7 jN Cl Xi, J 'D ct' ~ I "I ,,~. --

f.-7<. 



striped bass when the comparison was made across all the velocities 

(Table 3). Correlation between paired 1.0-m and 0.5-m net collec

tions was significant for total Morone, striped bass, and bay 

anchovy, indicating a linear relationship between 1.0-m and 0.5-m 

net samples. A forced-intercept regression analysis of the data 

provided the following predictive equations for total Marone spp. 

and striped bass: 

Total Morone; 1.0 m concentration = 1.102 (0.5 m concentration) 

Striped Bass; 1.0 m concentration = 1.172 (0.5 m concentration) 

.The results are summarized below. 

FORCED-INTERCEPT REGRESSION ANALYSIS OF MEAN ABUNDANCES 
OF ICHTHYOPLANKION COLLECTED IN 0.5 AND 1.0 m NETS DEPLOYED 

AT ALL VELOCITIES IN A BONGO ARRANGEMENT 

Degrees of Mean Square 95% Confidence 
Er~~gQm Slo(2e ~rr:Qr:: Int~ry:al 

Total MQtQn~ spp. 54 1.102 3123.13 ± 0.109 
Striped Bass 54 1.172 2313.84 .± 0.129 

B. COMPARISON OF LARVAL ABUNDANCES RELATIVE TO COLLECTION VELOCITY 

As in the first comparison, samples were classified according to 

collection velocity: low (0.30-0.79 fps) , medium (1.48-1.82 fps), 

and high (>2.97 fps)~ As previously discussed, in order to protect 

against biases in making comparisons due to potentially large 

differences in abundance associated with diel or tidal factors 

(Figure 4), it was necessary to extract a subset of the available 

data that was balanced in time. This was accomplished by dividing 

each day into 24 one-hour periods, each starting on the hour, 

and using those periods containing at least one collection from each 

of the two velocities under conSideration for the comparison (Table 

III-2 
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~~ TABLE 4 

ORlHGE AND ROCKLAND UTILITIES. INC. 
ICHTHYOPLANKTON GEAR COMPARISON STUDY 

,"ADAl. W!1i~AIi~E- Iii !:;Qt.t.E~IQHIS AI ,"Qil !S. 
BIGB Xfit.Q~In: IfUIi a.s AIi12 1.Q l:l Ii~~ 

BOWLINE POINT GENERATING STATION - 1977 

NET SIZE !l !lllti 11 IlUIi B slt1.H ADJUSTED 
IAXQIi hill iEloQt:III IlIQQ Q2QQ llQll 1MQ lIQQ ZZQQ Z3QQ HQll llQQ 12Q£1 Z3£1Q l:lEAIi 

Str1ped ,bass 0.5 Low 0 71 28 0 67 0 0 0 0 120 0 
0 222 25 0 0 0 0 24 29 0 

Hean 0 146 26 0 34 0 0 0 12 74 0 26.5 
H1gh 0 0 0 1I2 57 38 20 44 21 68 0 

123 
Mean 0 0 0 42 57 38 20 114 21 96 0 28.-9 

1.0 Low 35 148 7 62 69 14 0 0 42 123 0 
0 85 18 42 211 0 0 6 130 29 

Mean 18 116 12 62 56 19 0 0 24 126 14 40.6 (' 

H1gh 57 0 4 102 40 0 18 ' 33 8 711 0 
63 

Mean 57 0 4 102 40 0 18 33 8 68 0 30~0 

White peroh 0.5 Low 0 0 28 0 22 0 0 0 0 0 0 
0 0 0 21 0 0 0 0 0 0 

Mean 0 0 14 0 22 0 0 0 0 0 0 3.3 
High 0 0 0 21 29 0 0 22 0 0 0 

, ' 0 
'~ 

Mean 0 0 0 21 29 0 0 22 0 0 0 6.5 

1.0 Low 30 0 3 0 23 0 0 0 0 37 0 
0 0 11 72 5 5 0 0 0 14 

Hean 15 0 7 0 118 2 2 0 0 18 7 9.0 
H1gh 6 8 0 41 12 0 0 20 0 51 4 

58 
Mean 6 8 0 41 12 0 0 20 0 54 II 13.2 

~spp.' 0.5 Low 0 11 56 33 133 0 0 O. 0 120 0 
0 222 25 21 0 0 0 2Ji 29 45 

Mean 0 1116 110 33 77 0 0 0 12 74 22 36.7 
H1gh 0 0 0 104 100 38 20 89 21 85 0 

123 
Mean 0 0 0 104 100 38 20 89 21 104 0 43.3 

1.0 Low 65 148 10 76 116 28 1113 0 42 198 0 
0 85 33 llll 33 0 0 6 154 71 

Mean 32 116 22 76 115 30 72 0 24 176 36 63.5 
High 63 8 4 173 67 5 48 53 8 1113 9 

155 
Mean 63 8 II 173 67 5 48 53 8 149 9 53.4 

Bay anohovy 0.5,' Low 0 0 1Ji 33 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 73 0 0 

Hean 0 0 7 33 0 0 0 0 36 0 0 6.9 
Hlgh 0 15 65 42 43 0 0 0 0 68 50 

18 
Hean 0 15 65 Ji2 43 0 0 0 0 1I3 50 23.5 

1.0 Low 0 0 0 0 6 0 0 0 17 0 0 
0 0 II 0 5 0 0 0 0 29 

Hean 0 0 2 0 3 2 0 0 8 0 111 2.6 
Hlgh 6 34 1117 41 56 5 0 7 16 207 26 

~ 48 
Hean 6 34 147 41 56 5 0 7 16 128 26 42.4 

-Number of larvae per 1000 m3 



TABLE 5 

OlWlGE AND ROCKLAND UTILITIES, INC. 
' ....... / ICHTHYOPLANKTON GEAR COMPARISON STUDY 

LABiAL A~H~AHC~- IN CQLL~~IIQN~ AI H~IUM 
i~. UlaH i~LQ~lIX HIIH Q,~ AH~ 1,C ~ H~~ 

BOWLINE POINT GENERATING STATION - 1977 

IlET SIZE 11-12 IlYH ;1.4 "!llI!f ADJUSTED 
IUDH (1111 DLQ~ln 130C l!H!C DZDC lSQD 16QQ zaga ii:1aO HIli46 

Str1ped baSIl 0.5 Med1um 48 258 ~11 fJ 81 2P5 0 
62 ~ .;, ,~ 

18~ 2& 1J~ 26 ...,.0 55 258 III 90 511 l~~, IJ lc.6.1 
High 186 193 100 0 184 77. 31 

ll8 
Mean 186 193 100 0 1811 98 31 ll3.1 

1.0 Med1um 136 327 110 45 78 186 0 
195 131 59 92 7 

Mean 166 327 llO 88 68 139 4 128.9 
High 222 196 138 39 311 103 25 

102 
Mean 222 196 138 39 311 102 25 147.6 

White perch 0.5 Mec11um 1I8 0 37 43 0 0 0 
31 14 28 60 0 

Mean 40 0 37 28 111 30 0 21.3 
High 0 0 0 0 41 77 15 

15 
Mean 0 0 0 0 III 46 15 14.6 

, .. 1.0 Med1um 13 29 0 119 II 25 0 
.~ 8 18 15 13 0 

Hean 10 29 0 68 13 19 0 19.9 
High 71 24 0 0 26 25 0 

4 
Mean 71 24 0 0 26 14 0 19.3 

~app. 0.5 Med1um 95 303 148 43 81 244 0 
92 208 56 254 26 

Mean 911 303 148 126 68 249 13 1113.0 
High 220 228 140 19 327 231 77 

, 
L 147 

Mean 220 228 140 19 327 189 77 171.4 

1.0 Med1um 118 388 124 164 131 226 4 
227 212 77 176 28 

Mean 202 388 124 188 104 201 16 174.7 
H1gh 320 220 1511 79 1105 148 25 

126 
Mean 320 220 154 79 405 137 25 191.4 

Bay anchovy 0.5 Med1um 206 91 0 21 432 38 14 
15 111 239 313 13 

Mean 110 91 0 18 336 176 14 106.4 
H1gh 136 175 80 94 41 38 31 

147 
Mean 136 175 80 94 41 92 31 92.7 

1.0 Medium 85 94 18 6 74 72· 0 
16 67 297 218 0 

Mean 50 .94 18 36 186 145 0 75.6 
H18h 44 172 5 25 53 143 0 

122 
Mean 44 172 5 25 53 132 0 61.6 

-Number of larvae per 1000 m3; 571~ mesh net 



1) • Eleven such periods were used for the low vs. high velocity 

comparison (Table 4) and seven for the medium vs. high velocity 

comparison (Table 5); however, insufficient data were available 

(only one period) to permit comparing low against medium velocity. 

Comparisons were made using analysis of variance techniques at 

the 5% significance level for each taxon (total Morone spp., striped 

bass, white perch, and bay anchovy) separately by net size. 

Comparisons of mean abundances for a given collection gear (l.O-m 

Hensen or 0.5-m conical net) over velocity showed a significant 

difference (CL = 0.05) between the mean abundances from high and 

low velocity collections for bay anchovy for both collection gears 

(Table 6). There were no significant differences (CL = 0.05) foundl 

in the mean concentrations of any of the other taxa (total Moronel 

sPP'., striped bass, or white perch) within a specific collection I 
gear for low vs. high (Table 6) or medium vs. high (Table 7) sam- I , 

pling velocities. As previously demonstrated (Figure 4), signifi- i'l 

\ 
cant differences were commonly found between periods for both net) 

sizes. 

Therefore, with the exception of bay anchovy abundances, sampling 

velocity does not appear to affect the mean abundance as measured 

with either the 0.5 or 1.0 m net. 

Analysis of variance was also run on the relationship between mean 

abundances from the 0.5-m low velocity collections and those from 

the 1.0-m high velocity collections (Table 8). Significant differ

ences (CL = 0.05) were found in abundance for all taxa (total Morone 

spp., white perch, and bay anchovy). 
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TABLE 6 

ORANGE AND ROCKLAND UTILITIES, INC. 
ICHTHYOPLANKTON GEAR COMPARISON STUDY 

STATISTICAL ANALY~IS OF MEAN ABUNDANCES Of ICHTHXOPLANKTON 
FOR 0.5 AND 1.0 H NETS AT HIGH VS. LOW SAMPLINQ VELQCITIE~ 

BOWLINE VICINITY - 1977 

ANA~YSIS Q[VAHIANCEa -· -----
---------

-- ----------- Q.5 M NETS 1.Q M StiTS 
~---.-

_..-IAXIDl __ . _____ SOURCE DF SS MS F DF SS MS F 

Striped bass _, Velocities 1 1.1391 1.1391 4.19 1 0.0786 0.0786 0.31 
:(L Periods 10 9.0000 0.9000 3.31· 10 8.2~29 0.8243 3.28· 

/~:j Interaction 10 10.1686 1.0169 3.74· 10 7.7372 0.7737 3.08· 
Error 11 2.9936 0.2721 11 2.7615 0.2510 

White perch Velocities 1 0.2667 0.2667 2.74 1 0.5228 0.5228 1.48 
Periods 10 5.7468 0.5747 5.91· 10 5.4572 0.5457 1.54 
Interaction 10 2.3200 0.2320 2.39 10 4.3227 0.4323 1.22 
Error 11 1.0695 0.0972 11 3.8891 0.3536 

MQrone spp. Velocities 1 0.2387 0.2387 0.86 1 0.0275 0.0275 0.05 
Periods 10 10.4968 1.0497 3.80· 10 6.4480 0.6448 1.15 
Interaction 10 10.7506 1.0751 3.89· 10 4.3089 0.4309 0.77 
Error 11 3.0420 0.2765 11 6.1777 0.5616 

Bay anchovy Velocities 1 2.5707 2.5707 10.90· 1 8.3794 8.3794 30.93· 
Periods 10 7.1743 0.7174 3.04· 10 3.7282 0.3728 1.38 
Interaction 10 5.6104 0.5610 2.38 10 2.9565 - 0.2957 1.09 
Error 11 2.5955 0.2360 11 2.9800 0.2709 

a 
Non-orthogonal analysis; log transformed data 

·Significant at a-= 0.05 

( 
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TAXON 

Striped bass 

White perch 

Marone spp. 

Bay anchovy 

( 

TABLE 1 

ORANGE AND ROCKLAND UTILITIES, INC. 
ICHTHYOPLANKTON GEAR COMPARISON STUDY 

STATISTICAL ANALYSIS OF MEAN ABUNDANCES OF I~HIHYOPLANKTQN 
FOR 0.5 A"D'1,0 M NETS AT HIGH VS, MEDIUM SAMPLING VELOCIIIES 

BOWLINE VICINITY '- 1911 

a 
ANALI~I~ Qf VARIANCE 

Q.S M NEI~ I,Q M NET~ 
SOURCE DF SS MS F DF SS MS 

Velocities 1 0.0133 0.0133 0.02 1 0.1386 0.1386 
Periods 6 6,4778 1.0796 1.1.IJ 6 3.7944 0.6324 
Interaction 6 1.7200 0.2867 0.46 6 0.8139 0.1457 
Error 6 3.1306 0.6218 6 0.5118 0.0963 

Velocities 1 0.3063 0.3063 0.61 1 0.0712 0.0712 
Periods 6 2.4909 0.4151 0.82 6 5.8680 0.9180 
Interaction 6 6.0833 1,0139 2.01 6 2·3318 0,3886 
Error 6 3.0260 0.5043 6 0.6390 0.1065 

Velocities 1 0.1.IJ63 0.1463 0.68 1 0.0186 0.0186 
Periods 6 2.6176 0.4363 2.04 6 2.6253 0.4376 
Interaction 6 1.5098 0.2516 1.18 6 0.4798 0.0799 
Error 6 1.2851 0.2142 6 0.3374 0.0562 

Velocities 1 0.6056 0.6056 2.92 1 0.0240 0.0240 
Periods 6 ' 2.5780 0.4291 2.07 6 9.3125 1.5520 
Interaction 6 2.561f6 0.4274 2.06 6 0.2786 0.0464 
Error 6 1.2433 0.2072 6 1.0310 0.1718 

a Non-orthogonal analysis; log transformed data 
-Significant at 5J level 

( 

F 

1.44 
6.57-
1.51 

0.67 
9.18-
j.65 

0.33 
7.78-
1.42 

0.14 
19.03-
0.27 



TABLE 8 

ORANGE AND ROCKLAND UTILITIES, INC. 
ICHTHYOPLANKTON GEAR COMPARISON STUDY 

~lAlISlICA~ AHA~ISI~ Qf M~AH A~QH~AHCES QE I~HIHXQf~ANKTQN CQ~~~~IEQ 
IN 0.5 M NElS AT LOWYELOCIlI AND 1.0 M NETS AT HIGH VELOCITY 

BOWLINE VICINITY - 1977 

r- ANA~X~l~ Qf VABIAH~EE i 
lAXQN SOUBCE Df SS MS f 

Striped bass Net Size and Velocity 1 1.3711 1.3711 5.09' 
Periods 10 8.3873 0.8387 3.11' 
Interaction 10 9.3485 0.9349 3.47' 
Error 11 2.9636 0.2694 

White perch Net Size and Velocity 1 2.3432 2.3432 24.07' 
Periods 10 4.3654 0.4365 4.48' 
Interaction 10 4.6784 0.4678 4.81' 
Error 11 1.0710 0.0974 

MQr2Ds:! spp. Net Size and Velocity 1 1.8995 1.8995 6.90' 
Periods 10 7.7740 0.7774 2.82 
Interaction 10 6.4930 0.6493 2.36 

~ Error 11 3.0300 0.2755 

Bay anchovy Net Size and Velocity 1 7.6454 7.6454 31.91' 
Periods 10 5.3653 0.5365 2.24 
Interaction 10 3.3466 0.3347 1.40 
Error 11 2.6357 0.2396 

a 
Non-orthogonal analysis, log transformed data 

'Significant at Cl = 0.05 
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FOREHAPJ) 

A sonar survey was conducted by Texas Instrunents Incorporated 

during the fall of 1972 under contract to Consolidated Edison Company 

of New York Inc. to evaluate the use of an echo sounding technique to 

measure the density and distribution of fish in the lower Hudson River. 

This report describes the methods used for data collection and analysis, 

results obtained, and an evaluation of the System. 

The data collection was conducted by Texas Instruments personnel 

assicned to the Fish Impingement project under the direction of Dr. James 

Mudge. The data analysis and report were prepared by Dr. Victor 

Kaczynski with the assistance 0:: Dr. Daniel l-:cKenzie and Nr. Donald 

Grosse all of Texas Instru~ents Incorporated. 

Texas Instr:ur;1ents Incorporated subcontracted the primary 

conversion of the analog tape signals to numerical data to Ecosonics Inc. 

of Seattle, Washington. 
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SUMMARY 

This technique is applicable in Hudson River waters for obtaining 

absolute population estimates, dispersion patterns and relative abundances 

of fish. It is very complementary to more traditional techniques. A dis-

tinct problem associated with measurements of fish in the surface water exists • 

. A high density of very small, true sonio targets resulted in high relative 

biomass values in this stratum (0 to 1.5 or 3.0 meters) throughout the 

~tudy regions. These fine targets could be dense patches of zooplankton, 

fish eggs, larvae, air bubbles, or detritus. 

A reasonable correlation (r = 0.73) resulted between targets counted 

in the bottom 3 meters and the total number of fish captured in a bottom 

trawl towed simultaneously some 15 meters behind the acoustic device. This 

relationship allowed us to determine that our bottom trawls are appro xi-

mately 9% efficient (e.g., one could multiply our bottom trawl densities 
I 

by 11 to obtain true estimates of standing stocks in the shoal areas of 

the Hudson Estuary~. The relationship between relative biomE.ss estimates 

and the weight of fish caught in the bottom trawl was highly variable be-

cause of the interplay between the size of the fish and their avoidance 

ability. This relationship was not statistically significant. Qualitative 

inspection revealed that we are missing many large fish. 

The phenomenon of distinct diel vertical migrations-of adult fish is not 

occurring in the Hudson Estuary during the period studied. A slight ten-

dency for vertical migration was observed. 
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Differences existed in the measured densities of fish b~tween Ossining, 

Indian Point region I, and CormoJall in Septc.:nber. On a volumetric basis 

(numbers per cubic meter of water) this resulted in a ratio cf 3.1:1.3:1 and 

on an areal basis (numbers under a square meter of water) of 2.1:1.3:1.0 re

spectively. In October these ratios changed to 1.3:2.6:1.0 (volumetric) ~nd 

1.0:3.3:1.1 (areal) respectively. The densities at Ossining were signifi

cantly higher in September but those at Indian Point were significantly 

higher in October (~ = .05). Internal sta-tion differences also existed 

but variability in the densities in time tended to ~sk this. Generally 

speaking more station differences wece detected at Ossining than at Indian 

Point and Corm;a11. 

A significant inverse relationship between fish density per cubic 

meter and the depth of the station was found in Septc~ber. After an 

apparent shift in the fish distribution in October the relationship broke 

down (depth then had no affect on volumetric density). 

Despite some minor problems encountered in applying these techniques 

to the Hudson estuary, these initial results are highly encouraging. The· 

data collected via sonar adds significantly to the overall evaluation of the 

fishery stocks. The results from the conventional approach, 1. e. traHling, 

coincide with the sonar results in areas of overlap, sU8gesti~g that the two 

methods arc compatiable. There are indications that sonar ca~ provide 

valuable information and it is rccor.rrnended that a sonar program be continued. 

Future studies should concentrate on applyinc these techniques to define 

cross sectional isopleths of fish densities, in the immediate vicinity of 

the plant intake. 
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Introduction 

·The purpose of this paper is to ev.::tluate the application and results 

of a hydroacoustic technique for estimating" fish stocks in the Hudson 

Estuary. To evluate the technique, simultaneous bottom trawls uere taken 

·slightly behind replicated sonar surveys made in three separate regions of 

the lower estuary, representing a cline in salinity and the species of fish 

associated with it. Correlation analyses were performed between the trawl 

catches and the estimated densities and standing stock vaiues calculated 

by sonar. 

Several successful applications of hydroacoustic systems for fish stock 

assessment have been made (Truskanov and Scherbino 1964, Dragesund and Olsen 

1965, Cusbing 1968, Thorne and Woodey 1970, Thorne et a1 1971, Shibata 1971 

among others). The devc1op:nent of the mathematical theory, statistical 

application and specific technology required is well document~d (Craig and 

Forbes 1969, Thorne and Lahore 1969, Lenarz and Green 1971, }~ose and 

Ehrenberg 1971, Shibata 1971). Little doubt exists that sonaT techniques 

can .provide critical data on fish nurr;bers, dispersion patterns, size esti

mates and relatlve biom .. '1ss estimates. Hov.'evcr, reasonable doubt e:dsted 

that the application could be made in the Hudson. All of the previous 

studies took place in water bodies that are pristine in comparison. To 

further the doubt, 1972 was a year of record rainfalls, and the sediment 

and detrital 10.::tds were proportionately high. 
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Methods and Materials 

. Three areas were surveyed (Figure 1): The Ossining region (northern 

portion of the Tappan Zee, a potential site for a conventional power plant), 

the Indian Point region (which immediately surrounds Con Edison's nuclear 

.facility), and a northern region in the vicinity of Corm-lall and Storm King 

Mountain (the site of a future hydroelectric facility). Seven stations 

were monitored at Indian Point, five at Cornwall and seven at Ossining dur

ing August, September and October (September and October only for the lat

ter). 

A reasonable description of the hydroacoustical system used (high fre

quency sonar coupled to an analog tape recorder) and the initial data pro

cessing techniques (some electrical hardware converting the analog signals 

to a digital mode ,.,hich then feeds into a computer) are giver. by Hoose et 

al (1971). Briefly, an echo integration technique "las used v.'hich i' .tegrated 

target values in up to 10 depth strata simultaneously. The system also had 

a automatic bottom folloyling facility. Fish population densities are a 

function of acoustic target strength. Debris and extraneous gas bubbles 

are also measured and are included as absolute errors (not statistical 

"error") in estimates of fish densities and biomass. 

Simultaneous to the sonar recordings, a 7.6 m semiballoon otter trawl 

(1.9 cm mesh) was towed along the bottom approximately 15 meters behind the 

vessel. A fixed time duration of 10 minutes was employed at a speed of one 

meter per second against the current. To,", speed t.Jas regulated by maintain

ing constant rpm settings on the t,vin diesel towing vessel and ylaS periodi-

-4- services group 



-
I-
I 
I 
I 
I 
1 
1 
1 
lornwall 

I. 

I 
1 
1 
I 
I 
1 
IFigure 1. 

I 

I 

Area 

Storm King 
Ht. 

enning Point 

Is. 

Stony 
Pc. 

Ossining 
Area 

Sonar and tr.:ml st.2tions at the Corm"all, 
Indian Point and O~>si!dnf, regions of the 
lOy,'cr Hudson Estu;1ry. (not all of this 
section of the estuary is sho~n) 
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cally checked by timing a dropped float. 

Normal linear correIa tions ~vere determined bct,vcen the average density 

(targets per cubic meter) in the bottom three mct~rs at the ~ndividual sta

tions and the numbers of fish caught in the slightly lagged bottom tra,vl, 

and bet,vcen the estimated average biomass in this same stratum and the 

weight of fish caught. 

The two parameters derived from sonar, relative biomass and number of 

targets per cubic meter, were used to test for differences betiveen the 

three river areas and for differences betm!en the standard stations ,dthin 

e.ach region. Three procedures and three stati-stical tests vlere used. 

In the first procedure, we tested for differences between total ,vater 

coluIn.'1 values using L.S.D. (Least Significant Difference test) and Friedrt..an's 

two way analysis of variance on untransfor:lcd data· idth the upper 2.5 m of 

water column omitted. The second proc.edure vlaS to test for differences in 

the mean densities of the vlater columns (less upper 2.5 m) using the same 

tivO tests. Finally a four-way analysis of variance was used ·:0 test for 

differences of mean densities at depth intervals of 1.5 m from 1 m below 

the surface, also considering day-nightt monthly and location differences 

on the transformation X :: V X + .5. Shallo,·, depths eliminated Ossining 

stations 3A and 3B and Cornwall station F from the latter analysis. Since 

August data was available only in Indian Point; August was eliminated 

from the latter analysis. 
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RESULTS· 

I. Correlations With Bottom Trawls 

The nu.nber of fish caught in the bottom ·trawl resulted in a reasonable 

regression. The least squares fit of the data yields (for y = a + b x) an 

intercept of -51.6 and a slope of 11.36 (Figure 2). mlile the regression 

coefficient is sisnificant (r = 0.734) the standard error is high (Sy. x = 

90.0) with respect to the main body of data points. 

The average catch per trm.,rl was 20.6 fish ,,,hile the meaL number of tar

gets per 1000 cubic meters was 45.8. Since our average bottcm trawl sweeps 

about 4000 cubic meters, the sonar vlOuld have detected an average of 183.-2 

targets in an equivalent volume. This is a ratio of 8.9 sonar targets to 

one fish caught. The slope of the regression line (the best measure of the 

relationship by least squares) results in a ratio of 11.4 to 1. ' 

Actual trawl catches (means ~ I standard error) are compared to the 

number of targets per 4000 cubic meters, in the bottom 3 meters (mean vol

ume + 1 standard error) at each of the three regions (Ossining, Indian 

- Point and Corm.,rall) in Figures 3, 4 and 5 respectively. 

The average relative biomass estimates in the bottom three meters com

pared to the weight of fish caught in the tra,ds did not yield a significant 

regression. The set of data points and the regression line are shown in 

Figure 6. The least squares fit for this line (y = a + b x) yielded an 

intercept of 2.1, a. slope of 0.0000942, correlation coefficie~t of 0.0496 

and an ~rror of 2.806 (Sy.x). 
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Although the rcsression itself is not significant it is still possible 

and reasonable to calculate a conversion from relative biomass units to 

real biomass based on mean proportionality~ 

The mean ,veight of fish caught per traul was 829 g,' ,.;rhile the averaGe 

relative biomass contained in 4000 cubic meters (in the bottom 3 meter 

stratum) vlaS 8830 relative bior:w.ss units. This results in a ratio of 10.8 

biomass units to 1 g of fish caught in the trav7ls. This ratio can be cor

rected by the 11.4:1 avoidance factor from the numerical ana:ysis, making 

one relative biomass unit equal to 1.06 grams of fish (10.8:~1.4). This 

relationship is minimal because qualitative inspection of Figures 2 and 3 

indicates that much of the variability is associated ,.;rith many targets 

appearing on sonar and not showing up in the trnw~ catch. Further, these 

were the large values (e.g., many large fish avoided the traul). The 

1:1. 06 relationship aSSttr.1es an average wei.ght of LIO grams per fish (the 

average ,.;reight of the trawl caught fish). On this basis the bottom layer 

of moderately deep areas of the IIudson River contains an average biomass 

of 2.3 grams of fish per cubic meter of \vater during the late: summer 

season.· 

II. Problem \-lith The Upper Stratum Of Hater 

A distinct problem associated with measuring values in the upper 

stratum of water was encountered during this study. Exceedingly large 

biomass values (associated with numerous small tQrljcts) were often en

countered in the top 1.5 Deters of water. This often extended through 
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the top 3 meters of water. This phenomenon ~,as ilBgravated early in the 

study by the selection of too high a sensitivity setting on the sonar 

equipment itself. 

These values generally were true sonar targets but on several occas

ions surface reverberations compounded the problem. Dense patches of 

detritus, zooplankton, fish larvae, or even air bubbles could cause this. 

Several areas exist in our study region where streams of air bubbles can be 

traced to deep, relHtively sharp-side "holes" in the river bottom. These 

streams of air bubbles could be comine from seepage springs or from pockets 

of decomposing organic matter. No attempt \·:a5 made to collect or analyze 

the gas. 

Sub-surface accumulations of detritus are kno\\'11 to collec t in regions 

of up"Telling associated '.Jith Lang:nuir spirals, and ",here tvlO distinct ,,'i] tar 

masses meet each other (Le., along a tidal rip). This meetir.g and upwel

ling can be subtle and not recognizable to the eye. Accumulations of zoo

plankton are also often found in these same areas as are small zooplank

tivorous fish. 

To decrease the possibility of introducing an artifact into the 

analysis we have eliminated the top three meters in most of our calcula

tions. This omission is tentatively supported by ancillary surface trawl 

catch data. Surface trawls on the sane days (but not at the same times) 

had consistently low catches tentatively supporting the hypothesis that 

these targets we:t:e not fish· (at least 35 rom long). However, this might be 

an artifact caused by the passage of the towing vessel through the very 
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waters that are being fished by the following net. This will be clarified 

in 1973 by using two to\ving vessels with the surface net towed between them. 

Unless it is specifically mentioned, the top three meters are not included 

in the calculations or subsequent analyses. 

This problem becomes less serious by the selection of a lower gain 

setting on the equipment. The gain setting acts as a minimum threshold 

value. The original setting was based on previous experience in cleaner 

waters. 

III. Time Of Day Of }~ximum Fish Detection 

There were no significant differences (0< '" .05) between the abundance 

of fish on an integrated water column basis (e.g., number of fish per square 

meter of water) or in changes in the internal vertical distribution of fish 

within a water column, as a function of the time of day. This "as drter

mined by an Analysis of Variance comparison on those days when replicate 

surveys were taken through a 24 hour period at 4 hour intervals. It \oras 

not surprising that there were no differences in total densities on a 

square meter basis during a diel cycle, but the absence of internal verti-

cal migration patterns was surprising. The small differences in day to 

night density patterns are shown in Figures 7, 8 and 9. Stations 1, 2 and 

7 had similar depths and were lumped to provide replication in Figure 7. 

Stations A, D and E (also of similar depth) were lumped to provide the 

replication ShO\ffi in Figures 8 and 9. Depth is knmm to affect the internal 

vertical spacing of fish. The relatively shallow and dissimilar depths of 

the Ossining Stations make a similar analysis of rather doubtful value. 

However, a general analysis of variance comparison. (0( = .05) indicates 
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that the time of day had no affect on density or i.nternal depth distribu

tion. This is consistent with thi trawl catch data (both surface and bot

tom) which also indicates no changes in density, day to night (~ ::: .05, 

paired difference test). 

IV. Biomass Distribution At Ossining 

The mean densities of fish at Ossining for September and October, 1972 

are shmm in Figure 10. The densities are significantly different (0'.. ::: .05). 

This is a compilation of the densities at Stations 1, 2, 3, 3a, 3b, 4, and 

5; the respective station densities are sho~~ in Fieures 11-17 inclusive. 

The relative biomass values (1 relative unit equals 1.06 grams of fish) of 

fish per cubic meter of water at Ossining, for this same time period, are 

sho~~ in Figure 18. Table 1 lists: 

(a) the mean nunber of fish per cubic meter of Hater 

(+ 95% confidence intervals) 

(b) the mean number per square meter of Hater and 

(c) the mean number of fish per square meter of water ~hen 

the upper 3 meters have been corrected by the average 

value of the remainder of the vlater column at the Ossining 

stations. ." 

On an areal basis (fish 1m2 of water) station 3A "l-.T3.S consistently and 

significantly lower in density than all the stations in September, but only 

less than Station 1 in October (ex ::: .05, LSD test), Station 2 also hnd a 

lower density than Station 1 ir. October. None of the other stations had 
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significant differences in areal density. The AKOVA results appear as 

Table 2. 

Briefly, the following sources of variability can be accounted for: 

14.4% by monthly differences in density (highly significant), only 1.7% 

by station differences (not significant), 8.2% by differences in the dis

tribution of density with depth (significant), 7.6% by a monthly/depth 

interaction (significant). 54.8% of the variability cannot be explained 

and remains as residual "error." A generally decreasing density of fish 

with depth was observed at the Ossinin~ stations. 

v. Biomass Distribution At Indian Point 

The trend in the mean fish densities (per cubic meter of water) dur

ing August through October is shown in Figure 19, while Figures 20-26 break 

this down on a station basis (Stations 1-7 respectivoly). The trend in 

relative bioQass at Indian Point is shown in Figure 27. Relative biomass 

and numerical densities sho~v the same trends. Table 3 lists the mean 

numbers of fish per cubic meter and the inteerated values on e. square meter 

basis (+ 95% confidence intervals). 

Statistically no significant differences exist between the summed 

areal densities of the stations, because of the high variability (indi

cating mobility of the populations) associated Ylith this series of meas

urements. The mean densities at these stations were generally higher in 

September than in August or October. 

The analysis of variance table for the density of fish 'per cubic 
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meter comparing monthly, station and depth differences, nnd ~nteractions 

is presented as Table 4. llighly sisnificant differences occurred in the 

mean densities (per cubic meter of water) at Indian Point, and this ac

counts for 4.8% of the variability in the data. The densities were 

higher in September than in August and October. There were no signifi

cant station differences in density, confirming the areal density analysis; 

only 1.5% of the variability can be accounted for by station differences. 

A highly significant difference in the internal depth distribution of fish 

was found at Indian Point (more so than at Ossining); that is, depth at 

Indian Point is a very important factor affcctinb the vertical distribution 

of fish in the ~ .... ater column. Depth by itself directly affects the average 

number of fish on a volumetric basis. This factol.' accounts for 25.9% of 

the variability in the data. 

A highly significant interaction occurs between stations and months 

that accounts for 4.6% of the variability. The density at Station 1 

dropped disproportionately in October relative to the other stations. 

Generally Station 7 ranked first in fish abundance throughout this period. 

The month/depth and station/depth interactions were not significant but 

accounted for 1.9 and 3.4% of the variability. A residual error of 57.8% 

remained after the analysis. --

Table 5 presents the transformed means (Hhich should be viewed on a 

relative and not absolute basis) from the ANOVA table and sho, .... s the verti

cal distribution of fish in September and October. The top 3 meters of 

water ~as included in this analysis. Generally speaking a consistent de-
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I 
crease in the number of taq;ets occurs \.,rith depth. except for the bottom 

I stratum which increases in density. Omitting the top 3 meters does not 

I 
change the pattern. 

Relationships between the density of f{sh per cubic meter of water 

I in the shoal areas and the salinity and temperature values were evaluated 

to see if any correlation existed. A slightly neGative relationship with 

I both was found but neither was significant (~ ~ .05). This is not very 

I surprising because each species reacts independently to salinity and tempera-

ture, and the sonar cannot separate the species but sees fish in total. 

I 
VI. Biomass Distribution At Cornwall 

I . Figure 28 presents the mean density of fish per cubic ceter at 

I Cormmll for September and October based on the measured densities at Sta-

tions A through E (Figures 29-33 respectively), ,,,hile Figure 34 'shOi"s the 

I trend in relative biomass per cubic meter of Hater. The mean numerical 

I 
biomass values per cubic meter and integrated square meter of "later (+ 957. 

confidence interval) are listed in Table 6. The Cormlall areal density 

I measurements ,,,ere the most variable of the three regions, and because of 

this there were no significant differences in abundance between months, 

I between stations, or within stations in any month or months. 

I 
Table 7 .presents the analysis of variance results for the Cornwall 

3 stations on a volumetric density basis (e.g., fish 1m). De~sities were 

I significantly greater in September than in October and 7.5% of the varia-

I 
bilitycan be accounted for. There were no statistical differences in 

I 
I 
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density between the stations; only 0.8% of the variability can be ac

counted for by a station effect. Depth Has also very Jmportant in affect

ing density (as at Indian Point), account~18 for 10.8% of the variability 

(highly significant). There was also a highly significant interaction be

twecn month and depth at 'CormY'all (accounting for 13.4% of the variability). 

In September the fish ,,'ere Iilore dense at the surface and the density de

creased with depth. However a major shift in depth distribution occurred 

in October when the fish were least dense in the mid-depths while the 

greatest density occurred in the bottom depths. Interestingly a major 

shift in the size distribution of fish at Cornwall also occurred between 

September and October; a relatively large number of small fish were pre.scnt 

in Scptenbcr compared to a fe~Y'cr num~cr of much l.:.rccr fish caing present 

in October (compare Fisurc 27 to Figure 33). Tile month/station interaction 

was not significant and could only account for 0.7% of the variability; 

neither was the station/depth interactio (1.5% of the variability) (e.e., 

the depth distribution was similar at all the stations). 

VII. Regional Comparisons 

The average numerical standing stock values for the three regions 

are shown in Table 8. The results of. an analysis of variance on fish/m3 at 

the sonar stations in Ossining, Indian Point and Corn~vall during SepteT:lber 

and October are presented in Table 9. All of the direct effects and inter

action effects are highly significant. Sienificant differences in fish 

densities due to montll, region, depth and the interactions ~f month/region, 
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month/depth and region/depth existed. The densIty of fish per cubic meter 

of water was significantly higher (ex .05) at Ossining than at Indian 

Point and Cormlall in September but not in October. The volumetric densi-

ties at Cornwall were absolutely lm,'est in both months but not statistically 

lower (except lOHOr: than Indian Point in October at c( -= 0.1). The change 

in ranking from Ossining, Indian Point, Cornwall to Indian Point, Ossining, 

Cornwall probably accounts for the significant month/region inter~ction. 

The densities at all three regions were significantly lower in October than 

in September. This month effect accounts for 3.2% of the variability. The 

shallower the depth (Ossining, Indian Point, Cornwall) the greater the vol-

umetric density, while the greater the depth (Cornwall, Indian Point, then 

Ossining) the more important depth was in affecting the inter~al vertical 

distribution of density. The former effect accounts for 17.6% of the ob-

served vari~bility in the data and was the single most import~ni factor 

affecting this biomass parameter in the Hudson Estuary. Also important 

(and related) are the month/depth interaction (5.1%) and the region/depth 

interaction (5.8%). In September a generally inverse relationship between 

depth and the mean density per cubic rueter t,'as found. Hm,'ever, in October 

this did not hold true; if any thins a slight positive relationship between 

density per cubic meter and the station depth ~xisted. In September the 

highest densities per cubic meter ~."ere found in Ossining (whic.h had the 

shallowest stations), the lowest densities were found in Cornwall (station 

depths similar' to Indian Point). This pattern did not hold ir.. October. A 

residual error of 66.1% cannot be accounted for by the va~iab1cs listed. 
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On an arenl basis (using a correction factor for the top 3 meters 

based on the average density of the remainder of the "'ater column) the 

density of fish at Ossining was greater than that at Indian Point, than 

that at Cornwall in September (1.5:1.3:1). Following an apparent shift 

in distribution in October, the number of fish under a square meter of 

"later in Indian Point was significantly greater than Ossining or Corm-lall 

in the shoal areas (3.2:1:1). 
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General Discussion 

The results obtained in previous sonar studies (for example Thorne 

et al 1971) often had correlations coefficients in tile high 0.80's to 

even low 0.90's. Several factors tended to reduce the apparent fit of our 

trawl catches to sonar targets. First, qualitative inspection of the data 

clearly indicates that much of the variability is associated with sonar 

targets with large bioTI1USS values appearing on sonar but not in the trawl 

catches. Relatively small trawls (as ours arc) are notoriously inefficient 

o.n large fish. Second, our trawl catches often contained a fm., true bottom 

fish (e.g. J hogchokers) which do not appear on sonar. On sevE!ral occasions 

the catches of hogchokers were very large. Third, surface fish (e.g., 

blueback herring, alewife and bay anchovy) were often taken incidently in 

the bottom trawl as it was being lowered and raised from its fishing depth. 

These latter two effects contribute to the regression (Figure 2) having 

a negative intercept (i. e., several fish are caught in the trm.,ls when no 

targets appeared in the bottom three meters on sonar). 

A second quantitative evaluation of the sonar applicaticm can be made 

through comparing the residual error left in an analysis of variance. The 

residuals from our trawl data fall in the 70' s vlhile the residuals from 

beach seine data are in the 80's. This indicates that quantitatively the 

sonar technique is a better sampler than either the traHls or beach seines. 

Another evaluation of the sonar technique can be made throcgh its 

ability to discern and describe pheno~ena such as vertical migration (or 

the lack of it). Quantitative comparisons made between day and night 

-18- services group 
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surface trawl catches and day and night bottom trawl catches revealed that 

no significant differences existed in the densities of adult fish caught day or 

night. The sonar application yielded the same results in a more convincing 

manner. Shifts in species (and size) composition that were detected in the 

net catches were also detected in the sonar analysis. These latter abili-

ties are practically impossible to quantitatively evcluate but add consider

able weight to the success of the sonar application in general. 

Overall the sonar application, as a tool in evaluating fishery stocks 

in the Hudson, is valid and yields data that not only agrees with the data 

collected by conventional techniques but complements them as well. 

The loeical next step in the sonar program is to shift from an evalua

tion approach to an application approach. For exn~plc, we sho~ld shift to 

near field transects directly off the intakes at Indian Point to further 

define the relationship between fish stocks available and actually impinged, 

vertical distributions of fish directly at the intakes to aid :In the design 

of fish protective devices, cross sectional transects to plot ~sopleths of 

araai fish densities throughout the region, etc. 

-lY- !>crvices grollp 
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Table 1. Mean numerical blo11k'1sS (± 9~;% con[iut:nce interval) in the Ossining 

Region of the Hudson ES!:UUl"Y in late suml.lcr, 1972. 

A. Mean number of fish per cubic metq' of . \-later (upper 3m omitted) 

Station SeptC'mber October 

1 0.384 (.022) 0.398 (.013) 

2 0.190 (.089) 0.023 (.002) 

3 0.213 (.057) 0.092 (.048) 

3A 0.235 (.059) 0.024 (.013 ) 

3B 0.108 (.029) 0.015 (.006 ) 

4 0.265 (.068) 0.036 (.014) 

5 0.394 (.117) 0.035 (.012) 

B. Hean number of £i8h per square meter of "'ater (upper 3m omitted) 

Station September October 

1 2.131 (1. 051) 0.334 (.188 ) 

2 1. 660 (1. 617 0.077 (.052) 

3 2.073 ( • 919) 0.296 (.319) 

3A 0.565 ( .427) 0.103 (.010) 

3B 0.974 ( .503) 0.107 (.088) 

4 1.681 (1.110) 0.107 (.114) 

5 2.760 (1.110) 0.255 (.179) 

-20-
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Table 1. (continued) 

. 
C. Nean number of fish per squure meter of Hater (upper 3m corrected 

by the avera8e v:tlue of the remainder of the Hatercolunn). 

Station Nean Depth September. October 

1 8.9m 3.28 (1. 05) 0.45 ( .19) 

2 6.4m 2.23 (1. 63) 0.15 (.05) 

3 10.Om 2.71 ( .93) 0.57 (.33) 

3A 2.9m 1. 27 ( .44) 0.17 (.03) 

3D 7.7m l.30 ( .51) O.ls (.09) 

4 4.4m 2.48 (1.12) 0.21 (.12) 

5 7.9m 3.94 (1.13) 0.36 (.lS) 

." 

-21-



I 
I- . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 2. 3 Analysis of variance table for density/m at the OssininG 

sonar Stations 1, 2, 3, 3a, 3b, 4, and 5. 

SOURCE SUH OF SQUARES D.F. MEAN SQUARE F 

HIlliN 45.66111 1 45.66111 3184.02740 

MONTH .27122 1 .27122 18.91265** 

STATION .03114 4 .00778 .54285 

DEPTH .15405 3 .05135 3.58078* 

MONTlI(STATION) .14372 4 .03593 2.50543* 

HONTH(DEPTH) .15678 3 .05226 3.64427* 

STATlm~ (DEPTH) .09307 12 .00776 .54082 

ERROR 1.03253 72 .01431+ 

* Significant at .05 level 

** Significant at .01 level 
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Table 3. Mean densities (+ 95% confidence: intp.rvaJ.) in the Indian 
Point Region of the Hu2~on Estu~ry in late sununer-early fall,197?.. 

A. Hean number of fish per cubic meter of water (upper 3m omitted) 

Station August Septcl!1bcr October 

1 0.250 (.230) 0.191 (.044) 0.033 (.023) 

2 0.035 (.018) 0.117 (.043) 0.079 (.032) 

3 0.021 (.005) 0.108 (.027) 0.040 (.024) 

4 0.019 (.OOG) 0.055 (.009) 0.057 (.012) 

5 0.017 (.008) 0.077 (.02.7) 0.037 (.007) 

6 0.021 (.003) 0.064 (.015) 0.107 (.084) 

7 0.294 (.136) 0.157 (.056 ) 0.221 (.120) 

B. Mean number of fish per square meter of Hater (upper 3m omittcc') 

Station August SeEtember October ---
I 3.761 (6.8lL,) 2.641 (1. L,l,O) 0.273 (0.430) 

2 .360 ( .400) 1.121 ( .751) 0.620 ( .480) 

3 .200 ( .120) 1.00 ( .ll17) 0.243 ( .280) 

4 .308 ( .229) 0.933 .. ( .293) 0.800 ( .290) 

5 .255 ( .242) 1.040 ( .750) O. LI30 ( .200) 

6 • 294 ( .053) . 0.946 ( .445) 1. 060 ( .43 ) 

7 .2.218 (1.99 ) 1. 258 ( :814) 1.616 (1.80 ) 
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Table 3. (continued) 

C. He~m number of fish per square meter of \>mter (upper 3m corrected 
by the average value of the remainder.of the ·wi! tel' column). 

Station Hean Depth August September October. 

1 10.5m 4.51 (6.83) 3.21 (1. 4/+) 0.37 

2 9.Om 0.47 ( .40) 1.47 ( .76) 0.86 

3 8.5m 0.26 ( .12) 1.33 ( .42) 0.36 

4 17.5m 0.36 ( .23) 1.10 ( .29) 0.97 

5 13.Om 0.31 ( .24) 1.27 ( .75) 0.54 

6 14.3m 0.36 ( .05) 1.14 ( .45) 1.38 

7 8.5m 3.10 . (2.01) 1. 73 ( .82) 2.28 

.-

( .43) 

( .48) 

( .28) 

( .29) 

( .20) 

( .46) 

(1. 82) 
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Table 4. Analysis of variance table for density/m 3 at th~ Indian Point 

sonar stations. 

SOURCE SUH OF SQUARES D.F. MEAN SQUARE F 

MEAN 147.49416 I' 147.49416 5782.91680 
HONTH .51045 1 .51045 20. 0137P'~* 
STATION .161f20 6 .02737 1.07296 
DEPTH 2.76264 5 .55253 21. 66340** 
MONTH (STATION) .49122 6 .08187 3.20992** 
NONTH (DEPTH) .20124 5 .OLf025 1. 57806 
STATION (DEPTH) .35858 30 .01195 .46863 
ERROR 6.14674 241 .02551 

** Sienificant at .01 level 
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I' · Table 5. Ncans from A1':OVA of density 1m3 at the Indian Point 

I 
sonar stations. 

I STATIONS 

SEPTEHBER 

I Depth (t:1) 

I 1. 0-2.5 1.133 1.226 1. 055 .974 1.038 1.055 1.146 

2.5-4.0 1.049 .898 .909 .833 .836 .863 1.036 

I 4.0-5.5 .853 .808 .797 .759 .736 .714 .840 

I 
'5.5-7.0 .822 .796 .801 .751 .740 .681 .762 

7.0-8.5 .799 .786 .794 .735 .743 .680 .750 

I 8.5-10.0 .786 .795 .714 .742 .743 .685 .77,6 

10. 0-11. 5 .763 .827 .906 .770 .752 .697 .386 

I 
I STATIONS • 

OCTOBER 

I 
~th(P.l) 1 2 3 4 5 6 7 

1.0-2.5 .828 .988 .816 .822 .871 1. 027 .967 

I 2.5-4.0 .805 .722 .731 .742 .730 .896 .919 

I 
4.0-5.5 .680 .702 .689 .739 .701 .818 .793 

5.5-7.0 .655 .696 .699 .737 .711 .791 .721 

I 7.0-8,5 .630 .685 .691 .719 .712 .789 .707 

8.5-10.0 .607 .683 . . 600 .715 .702 .783 .723 . 

I 10.0-11.5 .576 .708 .785 .736 .703 .787 .326 

I 
I 
I -26-
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Table 6. Hcan nur!1cricnl biomass (+ 95% confidence interval) in the Corm .. ~l1 
Region of the Hudson E5t~ary in late summer-early fall, 1972. 

" A. Nean number of fish per cubic meter o[ \o,'ater (upper 3m omitted) 

Station Septel~1ber October 

A 0.093 (.024) 0.017 (.005) 

B 0.091 (.021) 0.OL6 (.020) 

C 0.048 (.014) 0.012 (.005 ) 

D 0.074 (.021) 0.019 (.007) 

E 0.138 (.035) 0.034 (.016) 

B. }lean number of fish per square meter of water (upper 3m omitted) 

Station September October 

A 0.905 (.438) 0.760 (1.280) 

B 1.090 (.490) 0.4L10 ( .450) 

C 0.883 (.476) 0.088 ( .083) 

D 0.685 (.402) 0.132 ( .112) 

E 1. 380 (.739) 0.223 ( .194) 

C. He~m number of fish per square meter of water (upper 3m corrected 
by the average value of the remainder of the \.;ater column) 

Station Hean Dcpth Seutcmbf'r October . 
A 9.3m 1.18 (.44) 0.81 (1. 28) 

B 11.4m 1. 36 (.49) 0.58 ( .45) 

C 16.3m 1.03 (.48) 0.12 ( .08) 

D 9.3m 0.91 (.40) 0.19 ( .11) 

E 9.Gm 1. 80 (.74) 0.33 ( .20) 
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Table 7. Analysis of variance table for den~itY/D3 at the Corm-lall 

Bonar stations 

SOURCE SUH OF SQUARES D.F. HEAN SQUAI~E 

MEAN 205.07075 1 205.07075 

HONTH .26079 1 .26079 

STATION .02964 4 .007 '11 

. DEPTH .37829 4 .09457 

HONTH (STATION) .02565 4 .00641 

HONTH(DEPTH) .47052 4 .11763 

STATIO?{ (DEPTH) .05254 16 .00328 

ERROR 2.26840 342 .00663 

** Significant at .01 level 
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1.11725 

14.25847** 

.96661 

17.73493** 
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Table 8. Mean nu~orical standing stocks (± 95% confidence limits) for 
the shoal ~rens (depths of 5 to 20m) of three r~gions of the 
Hudson Estuary. 

Densities per cubic meter of water (upper 3m omitted) 

Area AU8t1st 

Ossining 

Indian Point 0.086 (.07) 

. Cornwall 

September 

0.28 (.07) 

0.12 (.03) 

0.09 (.02) 

Oc tober 

0.04 (.01) 

0.08 C. 04) 

0.03 (.01) 

Densities per square meter of "later (upper 3m omitted) 

Area August 

Ossining 

Indian Point 0.87 (.81) 

Cornwall 

Densities per square 
average value of the 

Area Aueust 

Ossining 

Indian Point 1.23 (.88) 

Cornwall 

gptember 

1. 86 (.47) 

1.31 (.32) 

1.00 (.25) 

meter of water (upper 
remainder of the water 

September 

2.69 (.49) 

1. 66 ( .3~) 

1.27 (.25) 

-29-

October 

0.24 (.09) 

0.92 (.50) 

0.29 (.11) 

3m corrected 
column) 

October 

0.35 (.09) 

1.16 (.51) 

0.37 (.l1) 

by the 
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Table 9. 
3 Analysis of variance table for density/m at the sonar 

stations in Ossining, Indian Point, and Cornwall during 

September and October 1972. 

SOURCE SUH OF SQUARES D.F. HE.AN SQUARE F 

HEAN 267.86737 1 267.86737 21364.97900 

}lONTH .56878 1 .56878 45.36600** 

REGION .25116 2 .12558 10.016191:* 

DEPTH 3.11941 6 .51990 41.46717** 

HONTH(REGION) .13154 2 .06577 5 .24583'~* 

HONTH(DEPTH) .90493 6 .15082 12.02950** 

REGION (DEPl1l) 1. 02199 12 .08517 6.79281)';* 

ERROR 11.68512 932 .01254 

**. Significant at .01 levels 
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Figure 15. Density of fish per cubic meter at Ossining Station 3B for September and October, 1972. 
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Figure 16. Density of fish per cubic meter at Ossining Station 4 for September and October, 1972. 
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Figure 17. Density, of fish per cubic meter at Ossining Station 5 for September and October, 1972. 
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Figure 18. Re1ati'le average biomass of fish per cubic meter of water in the Ossining .Region for 
Septe::1ber and Oc tober, 1972. " 
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Figure 19. Mean density of fish per cubi~ ~eter at In~iap Point during August through Septe~bpr, 1972. 
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Figure 20. Densit~ of fish per cubic meter of water at Station 1 during August through Septcwber, 1972. 
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Figure 21. Density of fish per cubic meter of water at Station 2 during August through September, 1972. 



- - - - .- - -" - -. - -. - - - - - - - -

f") 
:;: 

....... 
V) 

I-
W 
0 
~ « 
l-

LL 
0 

• 
0 z 

.5 

.4 

.3 

.2 

.1, L INDIAN POINT 
STATION 3 

.0 :LO 20 

AUGUST 

31,/:1 :10 20 30 :10 20 

SEPT8'lEER OCTOBER 

Figure 22 •. Density of fish per cubic meter of water at Station 3 during August through Septe~ber, 1972. 
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Figure 23. Density ef fish per cubic meter of water at Station 4 during August through.September, 1972. 
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Figure 24 ~ Density of fish per cubic meter of water at Station 5 during August thro,ugh Septeober, 1972. 
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Figure 25. Density of fish per cubic meter of water at Station 6 during August throu~h September, 1972. 
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.Figure 26. Densit~ of fish per cubic meter of water at Station 7 during August through Septecber, 1972. 
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Figure 27. Mean ~elative fish bioIT4SS (measured at the seven trawling stations) at Indian Point 
by sonar in August, Septcwbcr, Octuuer, 1972 •. 
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Figure 28.' ~fean density of fish per cubic meter of water at Cornwall for September and October, 1972. 
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Figure 29~ }lean,density of fish per cubic meter of water at Cornwall Station A for September and October, 197: 
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Figure 30.' }lean density of fish per cubic meter of water' at Cornwall Station B for Septeober and October, 19" 
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Figure 31. Hean density of fish per cubic meter of v.'aterat Cornwall Station C for September and October, 197 
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Figure 32.· }fean density of fish per cubic meter of water at Cornwall Station D for ~cpte~ber and October, 1972 
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Figure 33. Hean ,density of fish per cubic meter of water at Cornwall Station E for Septe::nber and October, 1972 
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Figure 34. Average relative biomass per cubic meter of water at Cornwall during September and October. 1972. 
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