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O 1.0 INTRODUCTION AND SlW1ARY

i

|
Ichthyological Associates, Inc . (IA) studied the aquatic

ecology of the Susquehanna River near the Three Mile Island
|

Nuclear Station (D1 INS) for GPU Nuclear Corporation during 1982.

The broad objectives are to obtain a comprehensive data base

necessary to establish the natural fluctuations and baseline con-
,

ditions of various parameters within the ecosystem and on site,

and thereby identify any significant biological alterations re-

sulting from the DIINS. Data from studies prior to 1982 have

been presented in annual reports (1974 through 1981) . The~ pres-

ent report is a summary of the aquatic studies of the ecology

of York Haven Pond, a mainstream impoundment on the lower Susque-

O a >=> a1ver i= etwe> ter# re== viv i c #a=cted 8"=1 8 1982.

Various physicochemical characteristics of the river were measured,

and macroinvertebrate and fish populations were monitored. De-

scriptions of sampling procedures, detailed data tabulations,
;

and interpretation of the results are presented in this report.

The Susquehanna River has a total drainage area of about 71 X
310 b2 (27,400 square miles) and extends about 715 km (444 miles)

in length. The ni1NS is located on Three Mile Island (niI) about.

275 m from the east bank of the Susquehanna River in Londonderry

Township, Dauphin County, Pennsylvania at river kilometer 90

(river mile 56) .- The nearest metropolitan area is Harrisburg,

| Pennsylvania located about 16 km (10 miles) northwest of the Station.
-

The RIINS consists of two pressurized water reactors, w th a

O total electrical generating capacity of 1,830 megawatts (871.mega-
1

.

en - ,+---e, -,+m- e ,, -r~- - - , , , , , , , . , , - - - ~ . . , ,.
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watts for Unit 1 and 959 for Unit 2), commercial operation of

Unit 1 began in 1974 and Unit 2 in 1978. The THINS is jointly

owned by Metropolitan Edison Company (507.), Jersey Central Power4

and Light (25%), and Pennsylvania Electric Company (257.). All

are wholly owned subsidiaries of General Public Utilities Corpor-

ation (CPU). During 1982, both Unit 1 and 2 remained shutdcen

pending regulatory response to uncertainties arising from the

Ibrch 1979 accident at Unit 2.

The Station is surrounded, except along its southern border,

by a small reservoir formed by York Haven and Red Hill dams. The

(York Haven) pond created by the dams extends abou!: 6 km (3.5

miles) upstream and forms the area for tFS aquatic studies.

Normal pond elevation is 84 m (277 feet) above mean sea level ||)
.

and mean depth is about 3 m (9 feet). At the site, the Susque-

hanna River is about 2,135 m (7,000 feet) wide and divided by is-

lands into three channels (west, center, and east). The Intake

and Discharge structures for TMINS are located along the west

shore of TMI and utilize water from the center channel.-

1.1 Macroinvertebrates

bbercinvertebrates were collected once in January and semi-

monthly March through December 1982. A total of 66,048 specimens

representing 165 taxa was collected.

Total number of taxa was the highest since 1974. Total number

of organisms, density, and biomass were the lowest to date; low

number of organisms was a continuation of trends noted since the

O1980 draught.

1

)
_ _ _ _ _ _ _ _ _ _
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i

,

Dominant taxa were Linnodrilus hoffmeisteri, chironomus derf.t-

gg group sp., and Pisidium spp. Elimia virninica E. der m i

group sp., and L. .of fmeisteri had the greatest biomass. 4

rifteen species were collected for the first time in n 'in-
,

vertebrete samples during 1982.

Spring breeding and population growth of Limnodrilus hoffmeis-

1er.1 were found to be localized. Spring breeding and growth of the

emergent insect, chironomus decorus group sp., were synchronized

at the stations. :

Number of taxa collected in March at Station 1A2 was the high-

est to date. Monthly diversity ranged from 0.95 to 3.63. Similar

to 1981, the annual diversity at each station in 1982 was highest

O at 1A1 and lovest at 9B1; diversity at 11A1 was t;a second highest.
\._/

Greatest similarity (PSc) war between Stations 11A1 and 9B1 (91*/.).

As in previous years Station 1Al was least similar (PSc) to all

other stationa. The 1982 results were similar to 1981; low den-

sity of h vilus hoffmeisteri, high eensity of Chironomu2
;

decorus group sp. , and high diversity values at all stations

relative to other years.

Analysis of covariance showed a significant change in the

slopes of timnodrilus hof fmeisteri densities, using control Sta-

tion 1A2 as the independent variata and indicator Station 11A1

as the dependent variate, between years of plant operation (1975

through 1978) and those of plant shutdown (1979 through 1982).

Dif ferences in slopes tmy be related to slight changes in the

. _ -- __ .. _ _ .__
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thermal and/or chemical make-up of the nilhS Discharge between

years of plant operation and/or shutdown.

1.2 Ichthyoplankton

Fourteen stations in York llaven Pond were sampled weekly

day and night during April through August 1982 A total of 19,079

ichthyoplankters representing 33 species was tt.'r.en. More fish

were taken at night (83.9''.); the ratio of the night to day catch

(N/D) was 5.2:1 More species were collected at night (31) than

during the day (27).

Larvae were first collected in late April. The initial den-

sity peak occurred on 18 %y when river temperature first reached

20 C. Densities declined in late May and June during high river

flow (>1,000 m /s); water temperature remained below 20 C until h3

after mid-June. The characteristic second peak of ichthyoplank-

ton occurred on 20 July but uncharacteriJtically yielded the

highest density of the season. The May samples were dominated

by spottail shiner and common carp; quillback dominated through-

out June. P z.pkinseed/ bluegill were predominant in July, while

spotfin shiner dominated most August samples. -

Six families of fishes were represented; centrarchids were

the most abundant. Seven taxa comprised over 947. of the total

catch: pumpkinseed/ bluegill (48.857.), common carp (17.227.),

spotfin shiner (10.41%), quillback (7.357.), spottail shiner

(5.257.), banded darter (3.497.), and tasse11ated darter (1.787.) .

Percids, catostomids (mostly quillback), and some cyprinids
0

(mainly spottail shiner and common carp) spawned in early spring,

. _ . . , _ . _
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but densities decreased in late May through June. The early sum-

mer spawners (some centrarchids and the ictalurids) spawned later;

larvac were most comon in July. Larvae of the late summer spavn-

ers (pumpkinseed/ bluegill, spotfin shiner, and mimic shiner) occur-

red in July and August.

Spatial distribution and abundance of larvae followed previous

patterns. The calm water areas of York Haven pond (Stations 14B1

and 4A1) yielded most larvae due to the high concentrations of

ptuupkinseed/ bluegill. The west nil stations had the most similar

species compositions of all localities. The lowest density stations

were 15B1, 13A1, and 10B1.,

Heating degree days and cumulative river temperatures ex-

plained 747 of the ichthyoplankton density variations.

Densities at the TMINS Discharge were within the expected

range based on upstream densities.
'

Variations in abundance of ichthyoplankton were apparently

related to natural environmental factors rather than to n!IN;.

1.3 Entrainment of Ichthyoplankton-

The spatial and teaporal distribution, abundance, and compost-

tion of ichthyoplankton were investigated in the D11NS Unit 1 and

2 Intake suction bays. -Samples were taken semimonthly April through

August 1982. A total of 389 larvae and 159 young was taken at Unit

1. Larvae were collected from 11-12 May through 24-25 August;

young were taken on 15-16 June and 10-11 and 24-25 August. - Unit 2

yielded 155 larvae and 27 young. Larvae were collected on 11-12-

.

m
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and 25-26 May and from 22-23 June through 24-25 Augusti your.g wcre

taken on 15-1C June and 10-11 and 24-25 August.

Statistica analyses revealed significantly dif ferent densi-

(1977 through 1982), dates, depths (surface andties between ,'ei 5

oblique), and time intervals (1000,1600, 2200, 0400 h).

Estimates of the number of ichthyoplankton entrained at Unit

1 in each 24-hour sample period ranged from 0 to 211,418 and at

Unit 2 from 0 to 205,521

Entrainment appeared influenced by seasonal species succession,

diel distribution, river flow, and intake velocity. Low intake

volume coupled with localized entrainment indicated a minimal

effect on fish populations near TMINS.

1.4 Impingement of Fish h
Semimonthly 24-hour impingement surveys were conducted January

through April and July through December at the Unit 1 and 2 Intakes

Weekly 24-hour surveys were conducted during May and June at each

Intake. A total of 288 fish representing 15 species,11 genera,

and 5 families weighing 1,016.4 g (2.2 lb) was impinged at Unit 1.

Unit 2 impinged 221 fish of 19 species, 12 genera, and 5 families

weighing 3,718.2 g (8.2 lb) . Most impinged fish were young (77.17.

at Unit 1, 57.07, at Unit 2) and dead (85.1% at Unit 1, 90.07. at

Unit 2).

The five most frequently impinged fishes at Unit 1 were the

spotfin shiner (26.77. of the total impinged), pumpkinseed (14.67.),
l Jaenomis spp. (14. 27.) tesse11ated darter (13.97.), and bluegill

O

|
|

-
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(11.1%) . The four most frequently impinged fishis at l' nit 2 were

the tesse11ated darter (21.7%), channel catfish (11.37.), redbreast
.

sunfish (10.07.), and pumpkinseed (9.57.).

Statisti:a1 analyses showed no significant differences in

numbers of fish impinged during the three 8-hour tbne intervals,
.

but did reveal a difference between years. Numbers of fish impinged ;

vere significantly greater in 1977 than all other years. S ignif '.- .

cautly more fish were dead than alive at both Intakes. Relation-

ships between species composition of impingement surveys and seine

and electrofishing sampics taken near the Intakes were weak. The

impact of impingement itpon Susquehanna River fish populations near i

MINS was negligible in 1982.

O '' "'"

1.5.1 Trapnet

Trapnet c 11ections were taken at four stations once in March

and semimonthly April through December-1982. A. total of 152 col-
'1ections (38 collections at each station) yielded 2,531 fish of
,

27 species and one hybrid. Most fish (1,032) and most species

(22) occurred at-Station 9B2. The mean number of fish per collec-

tion ranged from 11.84 at Station 11A3 to 27.16 at Station 9B2

The largest monthly catch occurred in May (504 fish) and coincided
I with the peak pumpkinseed catch (330).

| common fishes included the pumpkinseed (41.27. of the catch),
| -

rock bass (7.67.),black crappie (14.87.), white crappie (14'.0%),

and bluegill (6.77.) . The contnon carp accounted for the greatest

O biomass for a single species (73.08 kg). Juvenile and adult pump-

.. - . - - - - - - - . - - . - . . --- . . _ . - _ . . - . . - . - . . - . - . . . . -
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9kinseed condition factors in 1982 were higher than their corres-

ponding 1981 values. Most pumpkinseed, white crappic ind black

crappie collected were adults. Pumpkinseed abundance and spawn-

ing appeared to vary with water temperature fluctuations in May

and June.

Parasite occurrence was minimal throughout the year and ex-

coeded 10 occurrences per month only in May and November. No

pattern of parasite infection, fish anomalies, or fishkills was

observed with respect to the location of THINS.

Altlwugh the 1582 total catch, number of specimens per collec-

tion, biomass, and diversity index were lower than their 1981

counterparts, values were well within the ranges established in

previous years. Catch reductions were likely caused by natural h
fluctuations in water temperature, river flow, and fish popula-

tions and were not related to TMINS.

1.5.2 Seine

Seine collections were taken at 10 sea.tians once in January

and semimonthly March through December 1982. A total of 871 hauls

| yielded 102,892 fish of 40 species. Most fish (33,130) and great-

est biomass (5.82 kg) occ stred at Station 13B5 while most species

(28) were taken at both 10B5 and 1A2 The mean number of speci-

mens per haul ranged from 22.60 at Station 9Al to 552.17 at
;

Station 13B5. Most fish (19,417) were captured in September.

j Peak biomass (3.66 kg) occurred in June.

The spotfin shiner comprised 80.87. of the catch and was the
9most abuniant species at all stations. Other common species were

i

y y y- ,- - -.m1



-- -.---_...--. - - -...-..- - - -- - .

9

O the mimic shiner (5.07.), spottail shiner (3.8%), pumpkinseed/ blue- <

gill (1.97.), pumpkinseed (1.67.), bluegill (1.3%), bluntnose minnow

(1.2%), white sucker (1.17.), and tesse11ated darter (1.0%). New

naximum values for minnow and sunfish composition were set at

four and two stations, respectively. Spotfin shiner dominance led

to low diversity indices, but high percent similarities.

Differences in spotfin shiner mean weights and condition fac-

tors were negligible among stations with large comparable catches.

Growth of the 1981 spotfin uhiner y1ar class did not appear to

resume until June 1982.

Parasite occurrence was moderate to heavy throughout the year.

Patterns of parasite infection and fish abnormalities were similar

O te tae revere a 1" vrevi " ve t- "a d tarreta67

natural trends in parasite life cycles, water temperature, ard

fish size rather than by D11NS.

Results indicated that although large differences in annual

seine catches have occurred, the magnitudes of changes and species

rankingsatstationsdaveremainedsimilar. Sear.bnal Susquehanna

River flow patterns favor the intermittent spawning of spotfin

shiner. Discrepancies with key factors for impact assessment

were attributed to the effects of naturally occurring environmen-

.tal variables on the year class strengths of common resident fishes.

1.5.3 Electrofishing

A boat-mounted AC electrofisher was used to sample 12 nearshore

zones in York Haven Pond March through December 1982. A total ofO
6,341 fish of 27 species and one hybrid was captured. The ptenpkin-

seed was the most abundant species. Five centrarchids,. the rock bass,

. , - - . . . , _ _ . _ _ , . . _ . _ _ __ , . . . _ _ . _ - . _ _. _ . -
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redbreast sunfish, pumpkinseed, bluegill, and smallmouth bass

accounted for 68.87. of the total catch.

Condition factor (K) was computed for all rock bass, redbreast

sunfish, pumpkinseed, smallmouth bass, and walleye captured during
'

April through November, 1976 through 1982 Statistical analyses

indicated monthly and yearly differences among mean K factors for

all five fishes. Rock bass, redbreast sunfish, and pumpkinseed

mean K's were largest in June, probably reflecting gonadal matura-

tion of these fishes. Smallmouth bass and walleye meau K's were

high during June through September, probably indicating that

sumer is the maximam growth season of these fishes in York 11aven

pond. Yearly differences in mean K factors probably reficct dif-

ferences in monthly abundance. h
Species diversity indices (11') computed for the total catch at

each tone ranged from 2.67 (Zone 10B1) to 3.19 (15B2). The small-

est monthly 11' (all zones combined) occurred in June (2.96) and
P

the largest (3.27) in October.

Percent similarity and Kendall's T , both measures of species

importance in the catch, showed similar groupings'of zones.

The mean numbers of fish per minute captured during 15 sampling 6

periods (April through the first November sample date) over six

years (1977 through 1982) were compared with a three factor analy-

sis of variance. Years, sampling periods, and zones all showed

significant differences (P < 0.05). The years 1977, 1978, 1979,

and 1981 were similar; all were significantly larger than 1982

All years were significantly larger than 1980. Among sampling

,. .. .
. .

.
.

. .__-___-__A .
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O'

periods, spring (second April and first May sample dates) and fall
,

i

(both October sample dates) had the largest means, while sunner

means (June through first August sample date) were smallest.

Zones 10A3 and 16A2 were similar and significantly larger than
*most other zones; 15A2 and 10B1 were similar and significantly

,

smaller than all other zones.

A stepwise multiple linear regression that utilized selected

physicochemical parameters measured with each collection accounted

for only 17.7% of the variability in numbers of fish per minute

data.

Differences in species composition and abundance among zones,

sampling periods, and years were probably due to habitat differ-

ences, changes in river flow ant- water temperature, and natural

fluctuations inherent in fish populations. ,
, ,

1.6 Movements of Fishes;

-A total of 1,165 fish was tagged in 1982: 16 brown bullhead,

158 channel catfish, 476 rock bass, 426 smallmouth bass, 54 large-

mouth bass, and 35 walleye.

The total number of recaptures in 1982 was 116: 5 brown bull-

head, 9 channel catfish, 60 rock bass, 37 smallmouth bass, 31arge-

mouth bass, and 2 walleye. Most 1982 recaptures (3 brown bullhead,

7 c:.annel catfish, 48 rock bass, 28 smallmouth bass, 3 largemouth

bass, and 1 walleye) were taken within York Haven Pond.
.

Numbers of mobile (18) and sedentary (14) brown bullhead re-

captured since 1974 were similar. The majority of mobile brown

bullhead (66.7%) made complex movements.

-
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The number of mobile (34) channel catiish recaptured since 1974

was significantly larger than the number of sedentary (8) ind d.v id-

uals.

Numbers of mobile (209) and sedentary (246) rock bass recap-

tured since 1974 were similar. Analysis indicated that type of

movement was independent of sear.on; distance moved was not. More

than 59% of the mobile rock bass were recaptured within 2.0 km of

the tagging site.

Numbers of mobile (131) and sedentary (164) smallmouth bass

were similar. Analysis indicated that type of moverront was inde-

pendent of sensen; distance moved was not. More than 577 of the

mobile sra11 mouth bass were recaptured within 2.0 km of the

tagging site. h
Numbers of mobile (15) and sedentary (1*>) largemouth bass

recaptured since 1976 were similar.

Numbers of mobile (40) walleye recitptured since 1975 were

significantly larger than sedentary (3) ind ividuals . Most (83. 77.)

walleye moved upstream.

The proportions of mobile brown bullhead that made upstream

and complex movements; rock bass that moved downstream; and walleye

that made all these types of movements were significantly differ-

ent from 1/3 (P < 0.05). For all species combined, the number of

fish that moved upstream was significantly greater than 1/3,

while the number moving downstrea.n was significantly less than 1/3.

Apparently,. fish tagged in York Haven Pond have a tendency to
Omove upstteam.

-. - - . .
-
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O Analysis of movements made by rock bass and smallmouth bass

tagged in areas upstream and downstream of the THINS Discharge indi-

cated no differences in type of movements or distances moved by

fish tagged in these arear. TMINS probably had no effect on

the movements of fishes tagged nearby.

1.7 population Estimates of Fishes

Population estimates of rock bass, redbreast sunfish, pumpkin-

seed, bluegill, smallmouth bass, and walleye were made at four zones

near TMINS in summer (23 June through 28 July) and/or f all (27 Sep-

tember through 1 November) 1982 Comparison of estimates among

zones during each sampling period and among sempling periods at

each zone (fall 1974, summer and fall 1975, summer 1976, summer and

() f all 1977, summer and f all 1978, summer and fall 1980, summer and

fall 1981, and summer and fall 1982) were made by inspection of the

95% confidence limits.

The mean numbers of fish per minute captured at _ each zone during

13 sampling periods were compared with a two factor analysis of

variance. Sampling periods showed the largest oifference rollowed

by zones and their interactions. Differences among zones probably

reflected habitat differences. Differences among sampling periods

probably reflected fish response to variations in environmental

parameters such as river flow and water temperature.

1.8 Creel Surveys

Roving creel surveys were conducted on the-Susquehanna River

near TMINS from January through December 1982. An estimated 19,914 an-
_O

glers caught 45,603 fish, kept 12,546 fish, and fished for 34,053 hours;

_ _ _ _ _ ._. ._. _

- . - - - - - - -
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resulting in an estimated annual catch / effort (c/c) of 1.34 and havect/

! effort (h/c) of 0.37. The nunber of anglets, fish kept, and hours
|
'

fished were the highest since the inception of the program in 1974

The largest number of anglers, fish caught, fish kept, and hours fished

in all areas combined were reported in May; however, the largest c/o

and h/c were recorded in April and November, respectively. The York

11aven Generating Station and General Reservoir areas combined, accounted

for most anglers, fish caught, fish kept, and hours fished. The West

Dam area had the highest c/e and the East Dam the highest h/c.

The channel catfish, rock bass, smallmouth bass, and walleye

comprised 82.87. of the total catch and 68.67, of all fish kept. The

sen11 mouth bass was the most abundant species caught and kept by anglers

ranking first in the catch, April through November. h
Over 707. of the anglers interviewed were residents of York or

Dauphin counties. Most anglers indicated that they ate at least some *
;

of their catch. One hundred thirteen (4.47.) anglers still reported

a change in use of catch due to the 1979 D11NS accident, with change

being independent of residence and age group.

1.9 Water Quality

Surface water samples vere collected once in January and semi-

monthly March through December 1982.

Most data collected were within ranges that have been established

since 1978. However, new maximum values were recorded for turbidity

and total copper.

O
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O Results of analyses at each station revealed significant dif fer-

ences for water temperature, dissolved oxygen, alkalinity, sulfate,

total dissolved solids, total copper, and dissolved copper; all

other parameters were not significantly different.

Results of the two factor analyses of variance indicated signif-

icant differences between stations and/or years for alkalinity,

sulfate, total dissolved solids, total copper, dissolved copper, and

total zine; all other parameters were not significantly different.

Values for the water quality parameters were compared to *he

water quality criteria for Pennsylvania. In 1982, only pil and

turbidity values exceeded the State listits, but were not associated

with TMINS. No adverse effects on water quality near D! INS were

discernible for 1982

1.10 Thermal Plume 11apping

The. D11NS discharge plume was mapped twice in 1982. No increase in
'

river temperature below the discharge was discernible on either date.

The expanse of river near the Discharge coupled with the river flow

limited the horizontal and vertical spreadiig of- the plume to the

point of discharge. The discharge temperature change was within

the ranges previously reported. In general, any impact the discharge

temperature might have had on_ the surrounding aquatic con nunities

was indeterminate.

O

i
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2.0 MACPOINVERTEBRATES

Benthic mac roinvertebrates may be sensitive to environmental

change since many species remain in localized areas throughout much

of their aquatic lives. The main objective was to assess and detect

.

the impact of TMINS on the benthic community.

2.1 Mr.THODS

Macroinvertebrates were collected near TMINS at five stations,

two control (lAl and 1A2) and three indicator (llAl, llA2, and 9B1),

located upstream and downstream of the TMINS Discharge, respectively

(Table 2.1-1 and Figure 2.1-1). Samples were collected in January

and semimonthly March through December. Ice cover prevented sampling
,

in lace Jamtary and all of February.

hFour replicate samples (designated A. D, C, and D) were taken at

2ca.i station with a 23 X 23 cm (529 cm ) Ponar grab sampler.

Data recorded at each station were time, air and surface water

temperatures, dissolved oxygen, pli, and secchi disc. Observations

! of substrate type for each replicate were described in the field

and ranked using Table 2.1-2. The ranks were based on all possible

combinations of four substrate types (silt / clay, silt, fine sand.
'

and coarse sand). The four substrate types were chosen based on

analyses conducted in 1978 (Nardacci and Associates 1979).

Macroinvertebrate sampics were returned to the lab, washed

through U.S. Standard 30 mesh sieve 3, aad fixed in a mixture of

10% formalin and rose bena stain. The stain facilitated sorting

|

| .

|
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: (:)
of macroinvertebrates from the detritus or sediment-present in

the sample (Mason and_Yevich 1967). Macroinvertebrates were

sorted and oligochaetes with anterior ends were counted from'

each sample. A proportion of oligochaetes and chironomids picked

from the sample was selected for species identification. The
,

method of proportioning was described in the " Procedures Manual".

Further sorting and proportioning of oligochaetes and chironomids
;

occurred _under magnification (8X to 40X). Tubificid and naldid
,

worms used for identification were cicated in Amman's lactophenol '

and mounted on microscope slides in Hoyer's or CMC mounting media.

Chironomids were cleared in a warm 5 to 10% solution of KOH and

mounted similar to the vorms. ;

() Head capsule length frequency measurements (from slides),

!

were obtained for Chironomus decorus group sp. larvae.>

Sorted macroinvertebrates not. retained for taxonomic' purposes ;

4

. were dried in a drying oven at 55 C for 24 hours, cooled in a

desiccator, and weighed to the nearest 0.1 mg on a'Mettler H31

balance; weights were not determined for species less than 0.1 mg.
4

| . b' hen necessary, mollusks were decalcified in a 7 . 8 M solution

of HCL prior to. weight determinations.

Daily river flow recorded at:0700 h was obtained for the
|

River Forecast Center in Harrisburg, Pennsylvania'(Table 2.1-3). '

i

|

|
|

_ _ - --
4
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!.1.1 TALSOMIC TRF.ATm.NT_-

Specimens were identified to gcnus or species when pnssible. For

diversity calculations, each taxon represented the lowest level to which

an organism was identified.

Flatworms (Turbe11 aria) contract when placed directly in formalin,

which renders species identification difficult. For this report, they

were determined to the class Turbe11 aria. The phyla Neo.ertinea and

Nematods were treated similarly. Numbers and biomass were not calculated

for entoprocts and bryczoans because of their colonial nature.

Identification of oligochaetes is dependent on external and internal

organs. Most Enchytraeidae, Naididae, and som1 tubificids (Aulodri!us,

Branchiura, Peloscolex, and Limnodrilus udekemianus) can be identified

by their somatic chaetae (hair-like structures present on all oligochaetes'

or external structures at all stages in their development. Sexually

mature specimens are needed for species identification for most Limnodrilus

Ilyodrilus, and Tubifex. Ilyedrilus and Tubifex may be separated from

Limnodrilus by the presence of capilliform chaetae; Limnodrilus possess

only bifurcate crochet chaetae. Of the sexually mature Limnodr11us

(excluding L. udekemianus) encountered in 1982, approximatley 97% were

L. ho f fmeisteri . Immature Limnodrilus were grouped with L. hoffmeisteri

for interpretation of data (Fisher and Beeton 1975, lliltunen 1967,

Kennedy 1966). Immature Ilyodrilus and Tubifex were recorded as immature

O
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tubificids vith capilliform chaetae. For data analyses, these were |
;

urouped with 1. templetoni and T. tubifex, respectively, and calculated |
:

on a percentage basis f rom the number of sexually mature specimens
,

collected twnthly at each station.

Unidentifiable limiccious earthworms were recorded as megadriles

(a term which collectively encompasses many families of earthworms).

Leeches (Hirudinea) contract when placed directly in formalin, i

:

which makes identification difficult. Most leeches were identified to

species; erpobdellid leeches were identified only to family.

A few specimens of the crustacean subclass Ostracods and Copepoda,

and order C1cdocera were large enough to be retained in the eieves of
,

some samples. They were not enumerated or weighed because of their small

size, but their presence was noted.

Larval and pupal dipterans were combined for some data interpretation. [

When taxonomic keys were unavailable or incomplete for species

separation in some genera, apparently different species of a genus were |

given-letter designators (i.e. , Phaenopsectra sp. A). Some genera.or species ,

| are separable only to groups at the immature stages. For. example the
.

palpomyia group (Diptera: Ceratopogonidae) consists of several genera

which are presently inseparable in their larval stsges. The

Cryptochironomus fulvus group (Diptera:-Chironomidae) may contain er

many as ten species, which are presently separable only in the pupal

and adult stages.

O

-
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The chironomid Dicrotendipes ne rvos us (Staeger) is a complex of

at least two larval types (Simpson and Bode 1980). These are designated

as D. nervosus Type I and D. _ nervosus Type 11.

Some determinations were followed by a '?' or 'cf' between the

genus and species nane, which indicated uncertain identifications.

Taxonomic revisions and misidentifications resulted in the following

emended determinations for '99>. The misnomer is followed by the report (s)

it appeared in. All previous reports refers to Nardacci and Associates

(1977, 1978, 1979, 1980, 1981, 1982), Nardacci et al. (1976, 1977) and

Potter and Associates (1975, 1976). The current name is followd by the

source describing the change or correction.

Peloscolex ferox (all previous reports) = Spirosperma ferox

h(Brinkhurst 1981, Stimpson et al. 1982),

P. multisetosus (all previous reports) = Quistadrilus multisetosy

(Brinkhurst 1981. Stimpson et al. 1982).

P. variegatus (Nardacci and Associates 1979, 1980, 1981, 1982) = S.

.gkolskyi (Brinkhurst 1981, Stimpson et al. 1982).
Stenonema nres (Nardacci and Associates 1977, 1978, 1979, 1980,

1981, 1982) = S. terminatum (personal communication with Dr. R.W. Flowers,

Dep. Entomol., Florida A and M Univ., Tallahassee, FL).

lieptagenia lucidipennis (Nardacci and Associates 1980, 1981, 1982) =

y y lucidipennis (Flowers 1980 and personal com.annication with Dr. R.W.

Flowers).

H. maculipennis (Nardacci and Associates 1980, 1981, 1982) =

Leucrocuta raculipennis (Flowers 1980 and personal communication with

ODr. R.W. Flowers).

. _ , , - _
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'' Ranatra kirkaldvi (Nardacci and Associates 1982) = R. nBra.

(personal communicati n with Dr. R.C. l'roeschner Dep. Entomol.,

Smithsonian lustitution, Washinnten, D.C.).

Hydtgyc he grosa (Nardacci and Associates 1977, i97F, 1979, 1980,

19 ? '. , 1962) = b"mphitopsyche morosa (Schuster and Etnier 1978).

Fararevractis sp. (Nardacci and Associates 1977, 1978, 1979, 1980,

1961, 1982; Petter and Associates 1976) = Petrophila (Brigham and

Herlong 1982).

Eukieffer_tella ,bavarica group sp. (Nardacci and Associatee 1982) =

Tvetenia bavarica groap sp. (Saether and Halvorsen 1981 and personal
t

communication with R. Bode, NY. St. P. Health, Albany, NY).

E. discolor 1res group sp. (Narda |. and Associates 1982) = 1.
,n
( ,) discoloripes group sp. (Saether and Halvorsen 1981 and personalI

| communication with R. Lode).

Nanocladius andersoni n. sp. (Nardacci and Associates 1981, 1982) =

N. minimus n. sp. (saether 197 7).

1

('h y s a (all previous reports) = Zhysella (Burch 1982).

coniobasis (all previous reports) = Elimia (Burch 1982).

. Spirodon (Nardacci and Assocfatee 1977, 1978, 1979, 1980, 1981,
1

1982; Potter and Associates 1975, 1976) = Jpptoxis (Burch 1982).
|
| Macroinvertebrate taxa found in the Susquehanna River near Three
1
'

Mile Island are listed in Table 2.1-4.

In addition to taxonomic references cited in Nardacci and Associates

I (1977, 1978, 1979, 1980, 1981, 1982), identification of benthic organisms
i

(~3 was aided with keys and descriptions in Bednarik and McCafferty (1979),
\)-

.
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Brigham et al. (1982), Burch (1982), Crocher and Bar (1968), llowers

(1980), flowers and liilsenhof f (1975), lliltunen and Klemm (1980), Klemm

(1982), McAlpino et al. (1981), McCafferty (1981), Morihara and McCafferty

(1979), Roback (1981), Stimpson et al. (1982), and Williams (1976).

2.1.2 DATA ANALYSIS POPULATION

Seasonal distribution of density (number /m2), biomass (mg/m2),

average weight per individual (AW/1), and head capsule length frequency

data were calculated for selected deminant taxa based on numbecs and

weights at each station.

For analyses, seasonal distributions were discussed specifically

by sample date or more generally by season. Seasons were defined as

spring (March through early June), summer (late June through August),

f all (September through early November), and winter (mid-November jh

through February). In an effort to control some of the natural
I
'

variation for analyses, seasonal variation was removed by fitting

macroinvet tebrate densities (number per ponar grab) to a second degree

polynomial regression using Julian calendar day as the independent

I variable. The resultant predicted density, i.e., density as a result

of seasonal ef fect, was subtracted from the actual density. The

remaining residual density represented density with the seasonal offect

removed. By working with residual densities, comparisons between years

for station effects were less biased by large yearly differences in

seasonal densities. For this report, residual densities vere used

instead of actual densities for analysis of variance tests (ANOVA).

O

. . . ..
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O ler eac h yet r (1975 throurn 19b2) variation in populations of

y nnodrilus hof f twisteri and total nanber of organisms was examined

by three factor ANOU 's (fixed effects Model (1)) at the P ; 0.0$

significance level (Sokal and Rohlf 1969). Data were untransformed

for the ANOVA's since it is better to rely on the robustness of the

ANOVA than transform the data (McCaughran 1977). The factors used in

the ANOVA were sample date, station, and replicate. The Student-Newinan-

Keuls multirange (CNK) test was applied to nican numbers of those

factors found significantly diffurent in the ANOVA (Woolf 1968). The

SNK test indicated which means were not significantly different Data
f

for 1974 were excluded because sampling did not commence until p ri l .,

An analysis of covariance (ANCOVA) (Snedecor and Cochran 1 67)

was perfortned to determine if the relationship between densit1 at

control Station I A2 and each indicator station (ll Al, ll A2, an i 9B1)

was significantly diffetent from year to year. Station lA2 u n used

as a control because its habitat and community structure war. 1 ore

similar to the indicator stations than lAl. The relationship between

densities at the control and indicator stations was determined by

examining the slopes cf the best fit regression line for each year.

ANCOVA may be a better analytical inethod than ANOVA, since by

considering how control and indicator station densities covary, all

environmental factors influencing both stations would oe discounted.

r
k

I
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A significant change in slope may be associated with IMINS operation.

The control station densities were treated as independent variates

and the indicator station densities the dependent variates. Densities

of Limnodrilus hoffmeisteri and total number of organisms. representing

the sum of all replicate obser /ations, were used in analysis.

2.1. 3 DATA ANALYSIS: COMMUNITY

Diversity values were used in the analysis of community structure.

Several diversity indices are available (Kaisler and Herricks 1976,

McErlean and Mibursky 1969). The index chosen was the Shannon-Weaver

diversity Index (H'):
s

In \
log', (. I. I

[r
d I |'H'.-

1-1 \N/ N/,.

}! Qwhi i, presses the relative importanct of each species collected. The
.

Shann6A-Weaver Index is used when one assumes the sample is representative

of a much larger population whose diversity must be estimated (Kaisler

and Herricks 1976, Lloyd et al. 1968b, Pielou 1966)< The index summarizes

information concerning the types of organisms which occur and the

! distribution of individuals among the species. Small numbers of taxa and

! uneven distribution of individuals result in low H' values. High H'

values result f rom large numbers of taxa and even c'istribution of

individuals in each taxon. H' values were estimated from the machine
|

O
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formula:,

.

C
H' = g (N1og10" ~ "i 810"i)

$

I
where H' = information per individual. C = 3.321928 (converts base 10

:

logarithms to base 2), N = total number of individuals, and ng = totali

number of individuals in the 1* species _(Lloyd et al. 1968b).
i

Diversity values between communities may be similar but the species
' composition may be' totally different. Therefore, diversity indicw used

;

alone may be of little value when comparing macroinvertebrat- cvmmunities '

(Clarke et al. 1977). An index of percent similarity was used to !
!

investigate community similarities between macroinvertebrate stations +

(Whittaker and Fairbanks 1958). This index is expressed as:

PSc = 100 - 0.5 T h-b| .

O
'

where PSc = the percent similarity and a and b n +;he percentages of a ;

species in samples A and B. This is a quantitative measure of the

relative similarity of species composition and abundance between two

. samples. The PSc is an empirical measure and is not'an estimate of a *

statistical parameter of the population from which the samples are

drawn. PSc values may range from 0 (the species composition is &

entirely different) to 100 (complete similarity).

2.2 RESULTS
i

Results of 1982 macroinvertebrate collections are reported in

Tables 2.2-1 through 2.2-55. A' total of 66.048 specimens of 165 taxa

including colonial organisms was-taken in 420 collections (Table 2.2-56).-

!
'

O

1

!
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In 1982 the dominant taxa were 1.imnodr11us hoffmeister1 (30,941,

4 6 . e, $ % ) , Chironomus decorus group sp. (18,102, 27.41%), and pisidium

spp. (2,153, 3.26%) (Table 2.2-56). Other taxa that comprised more

than one percent of total r. amber of organisms were Procladius spp.

(1,796, 2.72%), C_g g ochironomus fulvus group sp. (1,662, ' 52*),.

Polypedilum scalaenum group sp. (1,526, 2.31%), Arcteonais lemondi

(1,34 5, 2.04%) . L. udekemianus (1,064, 1.64%), Gammarus fasciatus

(953, 1.44%), and Turbe11 aria (668, 1.01%).

Percent composition of the dominant taxa (42% of total number of

organisms) at each station are presented in Figure 2.2-1. Limnodrilus

hoffmeisteri was the most abundant organism at all stations except

Station lA), where it ranked second. Chironomus decorus group sp. was

most abundant at Station lAl and ranked second at all other stations. h

Polypedilum scalaen2, group sp. was the third most abundant organism

at Station lAl.

Seasonal distribution of density and biomass of total number of

organisms at each station are presented in Figure 2.2-2. liighe.st density

at Stations llA1, ll A2, and 9B1 occurred on 24 May. Density was second

i highest on 24 May at Stations lAl and lA2. liigh densities on 24 May were

due to large numbers of Chironomus decorus group sp. The seasonal

distribution of density followed trends of dominant organisms. Peak
t

| biomass occurred on 24 May at Stations llAl and 9B1 and on different
l

sample dates for the other stations. Peaks and fluctuations of total

biomass were influenced by large organirms such as Elimia virginica and

llexagenia spp. When large organisms were not present biomass fluctuations

tended to follow the density distribution.
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Relative r,easonal abundance of three major macroinvertebrate groups f

in 1982 dominated the benthos (Figure 2.2-3). The 011gochaeta,
'

Chironomidae, and Mollusca comprised over 86% of the total number of

organisms on all sample dates. Oligochaetes were highest in relative

density on all sample dates except 24 May and 1 November when

chironomids were highest.

2.2.1 NEW SPECIES

In 1982, fifteen species were collected =for the first time in

macroinvert. crate samples near TMINS. Generally, the occurrence of

these taxa in the sample areas was a result of drift. Tourteen were

insects and one was an isopod, Lirceus sp. The insects consisted of

mayflies, Stenonema mediopunctatum, S. terminatum, Potamanthus walkeri;

a caddisfly Hydropsyche aerata; craneflies. Erioptera sp., Pseudolimno-

phila sp., Tipula-(Yamatotipula) sp.; and chironomids. Larsia sp.,

Paramerina sp., Cricotopus (Cricotopus) prob. tremulus, Mesocricotopus

sp., Orthocladius (Euorthocladius) rivicola, O. (Orthocladius) oliveri,

and Chironomus riparius group sp.- In addAtton the chironomid Tanytarsus

was separated into four groups of species; T,. ejuneidus?, T. glabrescens

group _? sp,~A, T,. guerlus group sp., and Tanytarsus group A..

2.2.2 POPULATION ANALYSIS

2.2.2.1 DENSITY '

Seasonal density of selected taxa (>2% of the total number of -

organisms) at each station is presented in Table 2.2-57. Density

'of timnodrilua hoffmeisteri ranged from 33/m2 on 12 April atLStation

(} lAl to 7,721/m on.15 November at Station IA2. Peak' densities for

1982 at the upstream stations occurred during f all and early w' inter. =
.

--___ __ _ _ _ _ _ _ . .

_____________m m_- --_-.-.-
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and for the downstream stations in the summer. Similar to 1981,

| the L. hoffmeisteri population in 1982 at Station 9Bl maintained a
,

I
'

relatively high density throughout the year (Nardacci and Associates

1982). As in previous years, the ::easonal distribution of L. hof fmeisteri

at Station lAl was relatively low compared to the other stations (Nardacci

and Associates 1977, 1978, 1979, 1980, 1981. 1982; Potter and Associates

1976). Reasons for the lower density at lAl were attributed to substrate

(Nardacci and Associates 1981).

Seasonal distribution of Chironomus decorus group sp. density ranged

2from 0 on 12 July at Station lAl to 9.743/m on 24 May at Station 9B1

(Table 2.2-57). Peak density in 1982 at each station occurred on 24 May

except at IA1 when it occurred on 4 October. The high density of C.

decorus group sp. on 24 May at Stations lA2. I1A2. and 981 surpassed the h
2highest density value for Limnodrilus hoffmeisteri (7. 721/m ) .

Seasonal distribution of Pisidium spp. density ranged from 0 to

709/m2 (Table 2.2-57). Peak density in 1982 at each station occurred on

12 April at lAl. 10 May at lA2. 9 August at IIA 1. I November at 11A2

and 15 November at 9Bl.

Peak density occurred on 10 May for Polypedilum scalaenum group sp.

at Station lA1. on 15 November for Cryptochironomus fulvus group sp. at

9Bl. and on 16 December for Arcteonais lemondi and Procladius spp. at lA2 and

llA1. respectively (Table 2.2-57). Most P_. scalaenum group sp. specitaens
|

were collected at the upstream stations, particularly 1A1. Unlike P_.

scalaenum group sp. , the presence of \. lemondi was more evenlyt

distributed among the stations and ccurrence was seasonal.
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2.2.2.2 BIOMASS '

'

!
' i

Seasonal distribution of biomass of selected taxa at each seation ._ |

ic presented in Table 2.2-58. Peak biomass of Elimia virginica at each
,

station fluctuated throughoit 1982. The greatest biomass of E.* virginica

was 8,699.2 mg/m2 at Station llA2 on 6 Jennery. Other biomass values

for 1982 ranged from 0 to 5,232.0 mg/m*,. No E. virginica specimens were
,

collected on 14 of the 21 sample dates at Station lA2. f
1Peak biomass of Limnodrilus hoffmeisteri-populations at each station '

,

occurred on 16 December at lAl, 6 January at lA2, 26 July at llAl, 24 May

at 11A2, and 10 May at 9Bl; the greatest _ biomass occurred at 9B1 (1,749.5

2mg/m ) (Table 2.2-58). Similar to 1981, time and location of greatest

biomass did not coincide with highest density (Tables 2.2-57 and 2.2-58).

() Eiomass of L. hoffmeister1 was usually higher at Station 9B1 compared to

to the other stations (16 of the 21 sample dates).

Peak biomass of Chironomus decorus group-sp. at each station

occurred 24 May, and coincided with peak-dens.ty except et Station lAl
l

(Tables 2.2-57 and 2.2-58). Highest biomass on 24 May occurred at

2Station lA2 (2,963.5 mg/m ). Unlike 1981 results, biomass was not -

higher thrch through Jut.a at Stations 11 A1 and llA2' compered . to the rest *

of the year'(Nardacci and Associates 1982).-

. . t

Peak biomass of Hexagenia spp; at each station occurred at different

times _ during the year (Table 2.2-58). Highest' biomass occurred on 16

2- - Deccmber at Station' 1 A2 (4,211.0 mg/m ). Occurrence of Hexagenia spp.

| was more consistent at Station _9BI compared to other stations. Station
_

.

} 9B1 often accumulcted more silt than the other stations because of the - f
.

I
__
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eddy created (during low river flow) by York Haven Dam, and provides an

ideal habitat for the burrowing mayfly, Hexagenia spp.

2.2.2.3 BREEDING CYCLES OF SELECTED 1 AXA - 1982

Breeding cycles of Limnodrilus hoffmeisteri were analyzed at each

station with seasonal average weight / individual (AW/1) and percent

mature and immature data (Figure 2.2-4). According to Kennedy (1966)

mature worms form the majority of the Limnodrilus population at the time

of greatest breeding activity, poddubnaya (1980) stated from the time of

hatching, sexual maturity of L. hoffmeisteri was achieved in one to six

months.

From the data, spring breeding was not particularly synchronized

between stations, but occurred at different times during April, May, and

June (Figure 2.2-4). These findings concur with Kennedy (1966) who found

breeding cycles can vary from station to station or year to year at one

station. Spring breeding was followed by a period of low AW/I values and

high percentages of ]mmature specimens, except at Station lA1. Another

breeding occurred during August or September at each station, bet the

majority of specimens were not taature at Station lA2. The AW/l values

during August and September were low compared to spring AW/I values,

except at 1A1. Low Ab/I values, and high percentages of mature specimens

indicated Limnodrilus hoffmeisteri may be breeding at an earlier age in

late summer than in spring. The ability to reach maturity at an earlier

age was attributed to warmer water temperatures. Aston's laboratory

experiments on L. hoffmeisteri found the Norms were able to develop

from egg to maturity in five weeks at 25 C (Aston 1973).

1
-

-
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Limnodrilus boffmeisteri during November and December increased in

weight and in percent mature specimens at each station (Figure 2.2-4).

Breeding may therefore occur duriag the winter,
,

Since some mature wonas were present on most sample dates at each

station, some breeding probably occurred throughout the year. . These

observations concur with Kennedy's (1966) findings.

Growth at Station IAl did not appear.to be as stunted as other years

(Nardacci and Associates 19P1, 1982). In 1982, Station 1Al AW/l values

were consistently higher throughout the summer cc.npared to the other

stations.

AW/l and den of Chironomus decorus group-sp. are presented in

Figure 2.2-5. H capsiale length frequency data of C._decorus. group sp.

are presented in r'igure 2.2-6. Chironomids in general have four larval
?

instar stages (Oliver 1971). Head capsule lengths used to differentiate

between the instar stages vere: 1) first and second instars were'those
,

:

less than 0.295 mm, 2) third instars were those from 0.295 to 0.475 mm,

and 3) fourth instars were those greater than 0.475 mm.

Generally, macroinvertebrate sampling collected thisa and fourth

instar stages of Chironomus decorus group sp. (Figure 2.2-6).-- Results

concurred with Heuschele (1969) who attributed-lack of early-instars'to

loss through the sieve during sample washing. : Sieves used were larger-

(0.595 mm mesh openings)- than those reported by Heuschele: (1969) (0.42 mm)'

and probably resulted in the loss of the-first two: instar stages. . Density-
|

of t~nird instar larvae were lower'than-fourth instar larvae; Heuschele

(1969) also reported similar results. The head capsule width of third

.

, ,---ri,s , ,,,,r-- ,,,-.y* m --,rr 1 Tv e --w-* v"m v'-a--rwb t - p + -im e v e '% e- whev1 *-M*-*am* e v- ***v-+-www v-e-w *e
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instar C. decerus group sp. was approximately 0.3 mm (heuschele 1969).

Therefore, many third instar larvae were assumed lost durinc the sanole

washing process.

Heuschele (1969) reported Chironomus decorus group sp. overwinter

in the fourth instar stage. While 1982 data generally agree, it appeared

some third instar larvae overwintered in the study area (Figure 2.2-6). A

occurred near the 24 May samplemajor emergence of C_. decorus group sr.

date (Figure 2.2-5). The AW/1 was low on this date, which was attributed

to the large proportion of the smaller third instar larvae present in the

sample. Prior to 24 May few third instar larvae were sampled and the

bulk of the AW/I values were based on fourth instar larvae, The presence

of the increased number of third and fourth instar larvae on 24 May may

be explained by a late winter or early spring emergence, migrat. ion into

the sample areas, or both. Hilsenhoff (1967) attributed sudden increases

of C. plumosus density to migration; the main reasot for this migration

was to find a more suitable habitat.

Pupae of Chironomus decorus group sp., another indication of

emergence, were present 10 May through 9 August and 4 October through

2 7ecember (Figure 2.2-6). The presence of pupac October through December
|

| had not been observed in previous years (Nardacci and Associates 1977,
|

1978, 1979, 1980, 1981, 1982; Potter and Associates 1976). Reasons for

the late emergence in 1982 were not apparent.

An impat tant dif ference between Limnodrilus hof femisteri and
|

| Chironomus decorus groep sp. life cycles in 1982 involved spring

breeding. Spting breeding appeared to be more synchronized for the
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emergent insect, C_. decorus group sp. Large numbers of C. decorus group

sp. fourth instar larvae were present at each station on the same sample

date. Spring breeding of L. hoffmeisteri did not occur on the same date
_

at all stations. The more spatially isolated L_ hoffme$ steri tend towards

localized breeding cycles.

2.2.2.4 STATISTICAL ANALYSIS

Results of the three factor ANOVA for Limnodrilus hoffmeisteri

residual density were significant for sample date, station, replicate,

and the date-station interaction (Table 2.2-59). Although the date

ef fect was significant it was low relative to station ef fect. Results

of the SNK test on replicates showeo replicates A and D were not

significantly different; replicates A, B, and C were not significantly

different from each other. The SNK test performed on station re'sidual

mean densities is presented in Table 2.2-60, along with the actual.mean

i densities. Stations 11A1 and 11A2 were not significantly dif ferent,
i
'

2.2.3 ComRTt11TY ANALYSIS

2.2.3.1 TA".A

Seasonal distribution of the number of taxa at the stations was

lowest in April and June (18 taxa)_at_11A2 and 9B1, respectively, and-

highest in. March at 1A2 (66 taxa) (Figure 2.2-7).- The 66 taxa--were

the highest monthly total- ever collected (Nardacci and' Associates 1977,

1978, 1979, 1980, 1981, 1982; Potter and Associates 1975, 1976). The

high number may be attributed 1, part'to drift from high spring flows

(Hynes 1970). Number of taxa were evenly distributed among stations; no

station contained continually higher numbers of taxa than the others.

_ . . _. - - - ,
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2.2.3.2 DIVERSITY

Monthly diversity (H') values ranged from 0.95 in March at Station

9B1, when Limnodrilus hoffmeisteri comprised 87% of the organisms (23

taxa), to 3.63 in March at lA2, when L. hoffmeisteri comprised 41% of

the organisms (66 taxa) (Table 2.2-61). Peak monthly diversity at each

station occurred in August at lAl, March at 1A2, April at llA1. January

r+ llA2, and November at 9Bl.

Monthly station comparison of H' values in 1982 showed peak diversity

occurred at Station lAl during 6 of the 11 months sampled. . Numbers of

taxa at Station lAl were not higher than the other stations, but diversity

values were higher. The highet H' values were attributed to relatively

low densities of all species present throughout the year.

kAnnual H' values based on all data collected at each station are

presented in Table 2.2-61. Diversity was highest (2.93) at Station

IAL, and lowest (2.13) at 931; diversity at the TMINS Discharge (11Al)

was second highest (2.67).

2.2.3.3 PERCENT SIMILARITY

Range of percent similarity values (PSc) between stations is

presented in Table 2.2-62. The greatest similarity was between

Stations llAl and llA2 (91%). As in other years Station lAl was least

similar to all other stations. Lowest similarity was between lAl and

931 (51%). The reason for low PSc values between lAl and the other

stations was attributed to habitat differences.

O
!

!

i
|

!
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2.3 DISCUSSION

Total number of taxa was higher in 1982 compared to all other y=ars

(Table 2.3-1); total number of organisms was the lowest since 1974 The

percent composition, density, and biomass of Limnodrilus hoffmeisteri was

the lowest to date. Chironomus decorus group sp. percent composition was

highest; density and biomass were third highest. The 1981 and 1987 marly

densities of C. decorus group sp. were similar. The catastrophic decline

of L. hoffmeisteri since 1981 was attributed to the 1980 drought and

subsequent repopulation of drought affected areas by C. decorus group sp.

(Nardacci and Associates 1982).

Diversity in 1982 was the same as 1981 (2.70), which also was the

highest (Table 2. 3-1) . As in 1981, the high yearly diversity value in

() 1982 was attributed to high numbers of taxa and low numbers of Limnodrilus

hoffmeisteri.

The decline in Limnodrilus hoffmeisteri and total number of
|

organisms; the high number of Chironomus decorus group sp.;'and-higher

diversity values and numbers of taxa particular]y'at the downstream-

stations were all a continuation of trends recognized in 1981 (Nardacci

and Associates 1982).

2.3.1 LIFE CYCLES'

2.3.1.1 LIMNODRILUS HOFDEISTERI.

' Life cycles of oligochaete species can be identified through seasonal

sampling'(Poddubnaya 1980). Life cycles of Limnodrilus hoffemisteri in

1982, using mean densities compared to the range of previous years at

(:)
'
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cach station are illustrated in Figures 2.3-1 through 2.3-S. Nardacci

and Associates (1982) reported high densities occurred in June or July

at each station each year and resulted from spring breeding; the majority

were immature specimens. In 1982, density was high at the downstream
| .

| stations during June or July. Density at the upstreem stations was not

( high until fall. The AW/I and percent mature and immature data suggested

two breeding times occurred, in the spring-early summer and late summer.

The increased numbers of mature specimens in late summer may account for

the subsequent high densities in the fall and winter. The late November

sample date at 1A2 and early May date at 9B1 were the only dates in 1982

when density was above che ranges established previously. As in 1981,

the 1982 mean density distribution at all stations was within its mid to

| low range. New minima occurred on several dates at each station,

l 2.3.1.2 CHIRONOMIDS

Seasonal distribution of selected chironomid population mean densities

in 1982 compared to the range of previous years is illustrated in Figures

2.3-6 through 2.3-10. Peak population growth followed by sudden declines

of chironomid densities may indicate a population reduced by emergence or

by catastrophic events like flooding or ice scouring

Overlapping generations are not uncommon among insects and may

present problems in analyzing population growth and life cycles In

addition, the life cycles for some chironomids were difficult to interpret

from the graphs because a taxon may represent more than one species.

O
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Peak growth and spring emergence of Chironomus decorus group sp.

occurred in late May or June each year, excepting 1976 and 1980

(Nardacci and Associates 1977, 1981). Although the 1976 density was

high in May, peak density occurred in late June. The life cycle of

C. decorus group sp. populations may have been disrupted by the flooding

caused by Hurricane Eloise in September 1975. Emergence in 1980 was delayed

until July after which densities remained high the rest of the year.

Delayed emergence in 1980 was attributed to inclement weather in 1979.

This reduced the overwintering populations of C_ decorus group sp.

Since 1975, the presence of pupae, which indicated emergence, were

collected and recorded from April through early October (Nardacci and

Associates 1977, 1978, 1979, 1980, 1981, 1982; Potter and Associates

1975, 1976). Therefore, some amount of breeding occurred from spring

through early fall in all years. In 1982, C. de );roup sp. pupa

were present from April through 2 December 4.ndicating a more extended

breeding period compared to previous years.

Life cycles of Procladius spp, and Cryptochironomus fulvus group sp.
l

were difficult to interpret since several species were included in each

taxon. Both taxa had multiple peaks throughout the year (Figures 2.3-6

and 2.3-8). Several species with overlapping' population growth cycles
I

and generations were indicated.

( Polypedilum halterale group sp. and P. scalaenum group sp. densities,

while each comprised several species, appeared to have more well defined

peaks and troughs than Procladius spp, and Cryptochironomus fulvus group sp.

ba
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(Figures e.3-6, 2.3-6, 2.3-9, and 2.3-10). This may be an indication of

less breedine, overlap among the species; and therefore, better defined

breeding cveles. Since the p. halterale group sp. and p. scalaenum

group sp. are composed of no more than three or two species, respectively,

well defined peaks and troughs could indicate the presence of multivoltine

species (reproducing several times each season), univoltine species

(reproducing only once a season), or a combination. Head capsule measure-

ments would not contribute substantial information toward understanding

either taxon because of small larvae size; only fourth instar larvae

are retained in the sieve.

2.3.2 IMPACT ASSESSMENT - 1982

Results af the three factor ANOVA and SNK tests on residual densities

of Limnedrilus hof fmeisteri (1975 through 1982) are presented in Tables k

2.3-2 and 2.3-3; actual mean densities are reported in Table 2.3-4.

Density at Station 1Al compared to the other stations each year was

lowest and significantly different. During the operation of Unit 1

(1975 through 1978) and Unit 2 (1978) the Discharge station (11A1) ranked

nighest in residual and actual density. Residual densities for 11A1

were significantly different from those of all other stations, except

in 1976 when it was not significantly different from llA2.

Between 1978 and 1979 a change in relative rankings of the sta-

tions occurred (Tables 2.3-3 and 2.3-4). Residual and actual densi-

ties of Limnodrilus hoffmeisteri at control Stations lAl and 1A2 in-
creased. Density at Station 9B1, which may be considered a low impact

9

_ - - - - - - -
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' area because it is located 1973 m downstream of the TMINS Discharge,

also increased. The mean residual density at Station llA2, located
.

t

about 75 m downstream of the Discharge, decreased slightly. Station

ll Al, located 10 to 25 m downstream of the Discharge, had the greatest

decrease in density and_ relative station rank.

The results of ANCOYA, on densities of Limnodrilus hoffmeister1

showed a significant linear relationship between control Station lA2

and each indicator station (Table 2.3-5). The slopes between years

(equality of slopes) were significt.ntly_different. Ranks of slopes

for each year between Station IA2 and each indicator station is presented

in Table 2.3-6. The pattern of slopes for years between Stations lA2

and llAl indicated slopes far years cf plant operation (1975 through
_

O 1978) were 1wers hi8her then s1eees fet veere ef otamt sheedewe <ieve

through 1982). The pattern of slopes for years between IA2 and indicator
|

Stations llA2 and 9B1 was not as clearly-divided,,

f

ANCOVA was then performed on grouped data of Limnodrilus hoffmeisteri-

densities; Station IA2 was the independent variate and llAl the dependent

variate (Table 2.3-7)'. Data were grouped by years of plant operation

--(1975 through 1978) and plant shutdown (1979 through 1982'). 'No signifi-

cant difference was found between the sloper of the operational-years;

no-significant difference was found between the slopes of the plant

shutdown years. A significant'differencen as found betseen thefslopesw

i of the operational years and'those of the plant shutdown years. -ANCOVA

removed environmental factors shared by the stations; therefore, differ-

ences.between the slopes may be attributed to' plant operation and/or

subsequent shutdown.

. _ _ _ _ . _ _ . _ _ _.__~.___._.,__.a,.._.,.., . . . _ .a,, ._ ._,2 2.2 ,. - _ , . _ .._..,.__a
.
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ANCOVA identified a significant change in the J imnodrilus

hoffmeister1 population at Station llAl between the years of plant

operation and those of plant shutdown. Thermal ar.d/or chemical

changes at the TMINS Discharge (ll A1) may be related, since i.e.

an artificial increase in temperature may enhance a population

(Gibbons 1976). Temperature increases of several degrees or

only a fraction of a degree above ambient may affect the organism

indirectly; i.e. Increased primary production (food source). or

directly; i.e. faster body growth, earlier maturity, or increased

reproduction.

2.3.3 COMMUNITY STRUCIURE

Annual numbers of taxa and total numbers of organisms at each

station are illustrated in Figure 2.3-11. For all years, the highest

number of taxa occurred in 1982 at Station 1A2. Highest total number

of organisms occurred in 1977 at Station llA1. Low numbers of organisms
|

at all stations since 1981 were attributed to the 1980 drought.

Results of three factor ANOVA on residual density of total number

of organisms (1975 through 1982) are presented in Table 2.3-2. SNK

results of mean residual densittes and ranking of mean actual densities

for each station (1975 through 1982) are presented in Tables 2.3-8 and

2.3-9, respectively. Trends were similar to those discussed for

Limnodrilus hoffmeisteri and reported in Nardacci and Associates (1982).

The 1982 ANOVA results were different than all other years except 1976,

when sample date effect was greater than station effect. The high

amount of variability caused by date effect was attributed to the large
g

number of Chironomus decorus group sp. collected on 24 May and during winter.
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O The results of ANCOVA on total number of organisms are presented in

Tables 2.3-5 through 2.3-7. Results were similar to those discussed for

Limnodrilus hoffmeisteri. Differences in slopes may be attributed to

slight changes in the thermal and/or chemical make-up of the TMINS

Discharge during plant operation and subsequent shutdown.

A compariso" of monthly diversity (H') values in 1982 to the range,

of previous years is illustrated in Figure 2.3-12. H' values were above

the range-in five or six of.the months at Stations lA2, 11Al, and llA2.

Compared to 1981, the 1982 diversity was not as consistently above the

range at the downstream stations.

From 1979 through 1981, monthly H' values at Station lA2 were within .

the range most months (Nardacci and Associates 1980, 1981, 1982) yet in

1982 the H' values were above the range one-half the year.

The relative ranking of yearly diversity for the macroinvertebrate

stations (1975 through 1982) is presented in Table 2.3-10. The relative

rankings-for 1982 were similar to-1991. As in other years, low diversity

often corresponded w1th high density of Limnodrilus hoffmeisteri and the

reverse (Table 2.3-4). Since 1981, Station llAl ranked ~ second in

.. diversity. Station IA1, located upstream of the. Discharge, was' highest
'

each year.

Spatial diversity.and site (station) clustering using a single

linkage dendrogram based on PSc of - 2cies composition are illustrated-

in rigure 2.3-13. In 1982, some t nds for PSc and diversity were-

sinilar to other years. Since-1975, the lowest PSc was between Station

lAl and all other stations. Since 1977, the greatest PSc was between

.

_ _ . _ _ _ _ . . _ _ . _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _
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Station llAl and another station. Station d ive rsities in 1982 were more

similar than any other year. The narrow range between station diversity

in 1982 was attributed to a more even distribution of Limnodrilus

hoffmeisteri and Chironomus decorus group sp. populations among the

stations relative to other years.
*

2.4 SUMMARY

In 1982, the lowest number of organisms were collected since 1974;

annual diversity was highest and similar to the 1981 diversity. In

general, 1982 results were much like those of 1981; relatively low

density of Limnodrilus hoffmesiteri, relatively high density of

Chironomus decorus group sp., and high diversity values at all stations

combined relative to other years. These results were attributed to the

1980 drought. ||h
Analysis of covariance performed on Limnodrilus hoffmeisteri

densities showed a linear relationship between control Station lA2 and

each indicator station. ANCOVA showed a significant change in slopes,

using control Station lA2 as the independent variate and indicator

Station llAl as the dependent variate, between years of plant operation

I

(1975 through 1978) and those of plant shutdown (1979 through 1982).

Differences in slop'es may be related to slight changes in the thermal
1

1

and/or chemical make-up of the TMINS Discharge.

1

l

|
.

O
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Table 2.1-1

Location and description of macroinvertebrate stations.

Station Number Location and Descript:- '

TM-AQI-1Al* 400 09' 52" N, 76 43' 26" W.
North tip of Sand Beach Island, 30 to 75 m
offshore. Water depth varied from 0.5 to 2.5 m.
Substrate composed of very coarse to medium sand
and silt. Coarse organic detritus and Potamoceton
crisnus were sometimes present.

09 ' 36" N, 760 43 ' 30" W. !TM-AQI-1A2 400
Southwest St.-Johns Isinnd at mouth of channel
between TMI and St. Johns Island, 1 to 15 m
offshore. Water depth varied from 0.3 to 3.5 m.
Substrate sometimes stratified ranging from silt
and clay to gravel. In the absence of stratifi-
cation most substrate composed of silt, clay, i

~

and fine sands. Organic detritus and trace

(} amounts of oil present.

TM-AQI-11A1 400 09' 09" N, 760 43' 39" W.
West shore of TMI, 10 to 25 m downstream frua
Discharge,1 to 15 m offshore. Water depth

; ranged from 0.25 to 2.0 m. Substrate composed
mostly of silt, clay, fine sands,-and gravel.
Organic detritus and trace amounts of oil present.

TM-AQI-llA2 400 09' 07" N, 760 43 ' 39" W.
| West shore of THI, 75 to 90 m downstream from-

| Discharge, 1 to 15 m offshore. -Water depth-

| varied from 0.25 to 2.0 m. Substrate composed.of
fine sands, silt, and clay. Some organic detritus
and trace mmounts of oil present.

TM-AQI-9B1 400. 08' 03" N, 76 43' 33" W.
| West shore of EdI, 1975 m downstream from

Discharge, 5 to 15 m offshore. Water depth
varied from 0.5 to 2.25 m. Substrate composed
of silt, clay, and fine sands. Some organic
detritus and trace amounts of oil present.

* Prefix TM-AQI- deleted from all- station numbers for discussion in text.

i
__ ._ . . _ _ . . . . ._ ._ -
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Table 2.1-2

Ranked substrate categories for 1982 macroinvertebrate data. Substrate
categories are ranked left to right from most abundant to least abundant.

Rank Substrate Catenories
1 Sil t/ Clay
2 Silt
3 Silt / Clay, Fine Sand
4 Silt, Fine Sand
5 Silt / Clay, Fine Sand, Coarse Sand
6 Silt, Fine Sand, Coarse Sand
7 Silt / Clay, Coarse Sand, Fine Sand
8 Silt, Coarse Sand, Fine Sand
9 Silt / Clay, Coarse Sand

10 S ilt , Coarse Sand
11 Fine Sand, Silt / Clay
12 Fine Sand, Silt g
13 Fine Sand, Silt / Clay, Coarse Sand W
14 Fine Sand, Silt, Coarse Sand
15 Fine Sand, Coarse Sand, Silt / Clay
16 Fine Sand, Coarse Sand, Silt
17 Fine Sand
18 Fine Sand, Coarse Sand
19 Coarse Sand, Silt / Clay
20 Coarse Sand, Silt
21 Coarse Sand, Silt / Clay, Fine Sand
22 Coarse Sand, Silt, Fine Sand
23 Coarse Sand, Fine Sand, Silt / Clay
24 Coarse Sand, Fine Sand, Silt
25 Coarse Sand, Fine Sand
26 Coarse Sand

|

O
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Table 2.1-3

3River flow (m /s) < lata for 0700 h obtained from the River Forecast Center (llarrisburg, Pennsylvania), January
through December 1982.

Date 'a n Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 683 1649 779 1898 810 1190 725 200 146 193 101 535
2 683 2074 773 2048 762 1147 1462 394 143 176 110 635
3 731 3116 790 2861 711 1312 1232 351 149 170 108 677
4 742 4618 722 3258 635 1490 1057 279 151 165 108 657
5 1040 6742 694 3796 609 1864 891 258 154 157 141 586
6 1654 3286 657 3456 555 2691 759 241 151 156 183 530
7 1892 2677 688 2946 518 5184 711 217 149 268 286 499
8 1836 2249 700 2433 490 5354 609 214 143 138 286 493
9 1694 1870 629 2031 484 3768 518 227 138 122 326 459

10 1442 1538 598 1790 476 2776 476 261 133 119 343 431
11 NA 1365 561 1643 493 2184 431 303 130 115 297 382
12 NA 1263 584 1637 572 1830 402 343 127 115 268 357
13 2074 1215 1105 1626 586 1561 394 303 122 115 248 334
14 1870 1093 1864 1654 544 1824 394 248 119 124 24! 317
15 2000 1051 3626 1654 524 1898 394 224 115 133 265 306 3
16 1994 955 4419 1626 493 1612 371 207 112 133 258 314 "'

17 2042 1003 3909 1595 444 1419 33* 193 108 135 254 405
18 1615 1227 3541 1612 405 1572 220 183 108 127 237 640
19 1578 1448 3229 1955 394 1343 323 176 106 119 224 683
20 1756 1507 3173 2008 382 1654 306 167 108 115 227 646
21 1841 1397 3144 1904 371 1300 312 167 110 115 193 669
22 1819 1204 3144 1688 397 1096 317 161 110 112 214 620
23 17!1 1167 3428 1456 402 943 391 153 119 117 241 555
24 1745 1153 3569 1289 428 827 354 151 127 117 231 507
25 1717 1232 3144 1167 524 720 3i7 164 133 117 279 473
26 1501 1161 2975 1068 816 700 297 167 133 122 394 459
27 1578 949 3456 943 949 646 357 200 141 135 448 476
28 1538 850 4266 972 895 586 248 217 183 122 473 592
29 1550 3683 935 875 524 254 173 217 130 465 997
30 1535 2771 870 892 603 251 157 207 104 484 980
31 1538 2201 1173 244 149 110 935

NA Not Available (Gauge broken).
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larie 1.i=4 thettnued.

14Intriaae hee rceitdee

O-
h alelle atteca (Saussurt) Mat rtata illindensis ' alshe

h av..d4 ford 2 N ie7 ~
githeia p,riv ers hager

{o* orecordt iis yawass4nents (ftnanchar p
.

Astacidae
L abarue bartent (Fabriciua) o

Org s c<tes nacurue Oiagen) Ljlelluladas i

[1J}e,1,jgle leluosa Butte 16tet
jO. rusticus (Gf rerd)

b yig_Drury]nmerta
tellembula 1. 'mlebella brury ,

Iphemerortera Inchvetrispl egipe g (Burmeister)
$1phictius idae Pantala flavesseen (Fabritivs)

'

htM42 hireler (kalser) F. h*enea (k87
g< Fia an. Peritheets leu ra ($ay1

SipMonm us sp. h*-ret te vi c inun Utagen)
baetiget its%es A c t'r r a t a (hagen)

Baetts trunnetroint McDunnough Calopterygidae
4. erblpr64 tup travet betaertre asericana (fabricius) ,

L leva tans NNntmugh Ceenag t t ori sc ae
Argte ati. calls (147)Insti, app.

'loeon op. A. Festa (hagen)
h. (Mi ,ta (Hagen)t'seudoclueen dybjum (balsh)

'seusc io.on app, Fnallag3a civile (Hase4)
k ytaaeninga, J.expulano(hagent

54erterenta heldirennis CIesens lechnura ve,gjga,jjs (Say)
leuernceta m.aaltrennis halsh henatennta sp.

4ter,acron c rcitna (sanks) Ortheptera
~

i 3t'errunc t at um canadense (kalker ) Tridac tylidae

3. An urrunctatum (Say) Tridset31r* etnutus 5suddet
3tenenes,a medlopunct at um (McDunnough) Pleceptera

~

S. giche41um (ha ls h) P6eronarcidae
J. t e rr.ina t um (Valsh) Pterosarcys sp.

teptophlebsidae Taenirpseryggdae
iertorblebla sp. M apherteryy fasciata (Burmeleter)
ParalericPhlebie sp. Iaenterte6 fs hurksi Ricker and Ross

Ephemerellidae
. J. m.iure tractet)

Qhemerelle (f t emerella) needhaat NDunnough 1. ntvalis (Pitch)h

E. nurylerhella) bicoter Clasiens hemouridae
$. Q. ) t,er m ays McDunnough Anthinemura celosa (Riches)
-p Q.) vertsteilts N Dunnough !.euc t ridas
p (herratel.la) deficiens Morgan 1.euctra sp.

Tricorythidae Ca; t ildne
Tricorethode s at ratus Nt%nnough Allocarnia greauleta (Classeco)

tracerythoden app. - Perltdas
Caenidas Acroneutta abnerets (heran)

Drachycercus lacuatett (Needhae) Perlesta placida thagen)

caec.no ancers 3 raver Pnassar ephw e ,c,,ajj{yg 4tctet)
[.tercitataMcDunnough Period 1Jae
Laents spp. jegy d blUnmata (3sy)

baettscidae He*iptesa
Baetisca obesa (Say) scrid dae

[,gan alierot.Si (Sav)baertsca app. -

metenta (Abbott)Potamantntdae
Potaitant hus o' vers group sp. hvcort te ralva (Say)
P, yg)l*..eJ,1 Ida Motonectidae -
. vertit is (Say) heya marsc' states ictre49eno
otamanthus spp. hotonerta vndulat) $ay .

Ephemeridae Pleidae
Ethemera varia Eaton Neerlea striola (Pieberj

hemateg a,atrocaudata McDunnough Belostcoatidae
C aedt n Guerin N Ystema sp,

h occulta Kalker - lupidae

jt. I,gica McDunnough Ranatra n,1 m Herrich-Schaeffet
tolvattarry1das Celastocoridae

Trheron leuken Williamson Celestocorts oculatus (Pabri:1us)
Odonata Gerrtdse . .

! Aeechnidae. Gerrie arrenticellav Pershley .

| Afa3 junius (Drury) C. rosatus Drake ana Hottes
Gomphidae [. corf ortis (Uhler) .,

I grewsephus erinosus Selys ..

Metrobates beepetius Ltler

Comrnus (Artsomphus) vt11oespeo selys Rheum toestes rilevi largroth

@ tWerhurus) vastus halsh . Trerc> bates snermis teaki
$ " cmphus) Itvidus belys Vellidae
G. (Stylurus) notetus Rambur Microvella americana .@ler)
E. (jjylures) spaniceps (Walsh) Rhagovelta oossa Lh'er -
Eagentus brevistylus belys Mesovel11dae
Othicsonthue turinsulenste (Walth) Mesovella mulsantt Whits

e

e s (, -1 r -., y e ., w .,-m...,,.~%g ,-rai--or -ve--- e--- we m-*ee+*"es.e- - w m w ~ g -- v -r *---*en* * -*e-v%+.. rm-e&----n=r-i



- - . . .. .- - .- . .__ - .-- . .

rn
=4 0

!

f 45 # . St:" ..

. - _ . - , - . - - -

'4'J6 se t' ; 4 a

! s' 5 - :& ,i, _e.4- g 4s -I m. s v i t i gn " a i v rNt )
>

_l e, "- a r4 '. l. L.4.1_4 vi . ..' a t r i a S t =. t.t. * 4 t ; ile nie ti e
g

.? .a us ty *- - - -11.4 1 e

-. -

<

le g 41: r i e J 4 ltut .*is fd"rai-.y 0,6 >

f 51411 N .it i o rs t=*t'ir . . , ^ cts.ct

1 1.!M ' N ' "S J1B " .'L 3

t.. rs a as e .. i a r s ,te1 *,ia s v).

) .r'ici:+ .: i. .a 43 Pr- ' tr :a rgg ic L i e+
) we vi in ta attate=: sters . n:e

: I a., r 1 : sw % der rato .s i t r a .m

11 u . ca are . art. kec. *atac!L Nt titu ..vr

Ira * ;te s 'rs= el' .s e

i. t :1 :,se 8 24 $
j4- ' * 11 '$4''!d P!.1 tr cI I I f t P I' E

) r m t r ; , J 1.t e I&rulah
v re 11;.414 s AFLb ''4 *

.t._. <e"'t- _tt w_t,*. _ * 6..s e r fri-;i c t a s--er i r"p s v. r. t ,i ar Ur**: *a
. 4 , n 4..v _e 4.+4 41

14 . , e "
i' m:in*p- tr_.w .

P 5 e '. '?
11 *;2_,l' 11 a M-; ; 3e. area i liar n a :

T8 .* .p ': i 7,. L i_f e r_e l i tm_I ar .k s. t 44% .o r s t a # me
r

o, ico e4 fir e s t,4; o 6 a ( ) mi t . r i m na> .
lip 1 j *Pk. i crats Huen !

,

H. v e l a r.1, b. s Ian * JLade
*ld , r F 4. a r - tP4 ( ltd .54I IrTAi '4 *'J

k.~ 7eb'rmdbMMI[cI n [*: '' M 4 sP+
r

'

tc,._m1 [% m e n T e l w nm > ,
) .~ ._- uiutem. er. 11* uae

a.._. + z1,_e sc_
*

> v.
*er , t ri . ey , Ae f e * ecwe We i p r )3

S vm * t t .E m - : te op, ( t=4e b- r L J ae5

''.1 - s a a , ea t 5a se Ch+ & rud p g t_i m rt_ b.a' )_

cr !d owitna (R 'es) O t r oi mi taes- i.t m ! ! L--4

; H..ir ptilta4e T4mF 1Med

- .tre tt;a s%:. ia 4 Sta r t m Ti,2pos tw ~ 6t twin Sublet te_m
7 .'i>enti i se t t e r. L p p tarennis Meigen

tam u b t ' n s.ne Pn t leito (Prx isti 5) s a t' l e t t e t Obas ii
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.st.n Laes p Ichrills t Las s er t ) A. a 411c c t a b4lley"

e c e n ne es*utsira (Walsert 4 a..r.4.4.in t a F r a k5
r 4

g, p ui thager.!
-A. 4t.

A. rr. ,71; em ty7

m etts sp, A. phi 1>st .ru s be c k and both
vrtJ ;teT4 Lirsta .p.

P cr il hJ 4e Ntrarst6 t>al t im re g utopart )
F '.4 t a r a t s sp. Agy sp
F e i r . ; " 1. .t ep PsratefinJ up.

I i le rtera D ienenav in . . gT wp m,
| Hallpline Tbtr e w w 14 cr. seneta Olalle")

p,'triHa tr is fai.'tatus Aube Lvreit*v44 sp.
j eg Sa y Li d me t tuas

Pelti e as Jede 1+ mr t $t a ($4v) Diamena navrrlunde t il t c h )
Dyr t es;114e ''.y *p M t ha s t l 4 sp.

M e14tus sp. F rm114'ne s tue
i llvelus sp. Prx ta15eva citva<ve (Nr168")
| Q i ltli g nr. Orthccladtinae

Itaessue rt cat.. E ctch) a-tilla sp.
uyrict4ae Bryothaene(1941us app,

$_tne a t w 'li ni . lar Aurie t'ardt.k l+11e -e scaru, 7 ( A be:tnser.)
3[. harnit kherts M *tm ladtus sp.

d!I.P',' s sp. M,,15$.t 'g, tit0 Qt,j m", pia i tteincte, st M er.
He lo pNz r t,tae i. . ttr u et musi b a c tnz t n [1. t g u )

He!,rharus sp. { ( Cr t(- teg;3 6 sylvestris group sp.
H v d r e pilic aw 4. . (f. rte g gi pree, tiew!n iLinna=ual

An t; 4 era I LH it a ( F.4 5t i c s.s ) C. Krtcatgius) tri mnulattu Otn o4 r t )
Persau4 at.e l e a t us LeCalte C. Kr tc < ' e si rit a * ' t a hwarda
in brus sp. L. 6| r i(-| t eru s ) vierv ien s t e Kae t 4 ebt. r )h
t u cc dt 39 sp, I. f!a LlaItosi n r. ernat as Otel s e td
Trar i s t e r%s laterslts ciehat.s (Say) Etrl Z aitus sp.
t. nararse W ren ~ nt 1!.= ter t e te a m brenn t <rup sp.

P se p rie t11 :14e E b f e 'i l . d i c a * gtcup sp.
L t.'.uo ~ nt ua grup sp.y_,g.nu. terr ia t tav)

O
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Table 2.1-6 contsnued.

geornaladius ep.
Nst taas

O heterot rianocladis e thanal & aether
H drpeenus up. Fancia sp.
J Liste sp.*Woocractstetut sp. N11ustahanx ima n yf ihanecladsue s prob, h lc; Zetterstedt Castropodefh. @anocladsus) crassicornut seether Limnops.11a
0 (hanoc lame distinctus (Palloch)
}. 1E G a% @) [ir,1ws n. aw Physidae

Physellt hetercettorha (Say'Drt ho; lad ius Quartheckedius) alvicola Elef f er Lynnaendae
k. mrt h :4a33ust st. deveeva Hoostk) lymness be tit,s SayD. (OrtheCadids) nr, sallocy E&ef fer F4anorbicas

~~

j. forth.cla m s) obumbratus Jahenneen
C;iaulua p arvus (Sey)C' . (Or t ho c la d i us ) d jv d hoponis Plancrbella (Hvelvte (Say)Farmeet rimnen e ap. AncyUIsa,v

P ae ud neelt t ia %. a
Ferrissta g,$ag (Say)Mattia sp.

. . [. tarda (Sa y) -
751enenanniel_la nt. fusca (Kletfor) Mesogastrepoda
1. prob. ren. u beth

tieuraceradaefvetente E rnca group sp. titeta virrint.e,J. (Gmelin)7. cf. caverace ap. 4
$.discelnetrea6toupsp. ),feltezas tarinata (Bruguiere)

Valvatt EChironoatnae
' Chironceus decorus Johannsen Valvata tricatinata (Say)
[ yttarius arour er tit hyni tose

84thynia tentaculata (Linnaeus)n . * p io amachaerus (towne )
TIWtJI'Iionomus Marina Townes

inydrobassa.

C. f elvun aroup sp. Asatecle Ilmesa (Say)
Iryptetendices geoptener (Goetgheb.-er) Viviparadae

Camrolema decisa (Say) ._te_egtryrtocnt ronreus cuneatus (Tennes)
. Lacrian subcarinata Say

Du rot en lt re s neo' nodes t us (Niloch) Peletypodap. nervosust (Staeser) type !
Eulamellibranchia3.nervosu. (Staeger) Type 11 Unionidae

Endoc H ronomus cf. mubtendene (Townes)
E. Dr. tendens (Fabractus) Anodontg gataracta (Sav)
Elyttotendires sp. A. tm_pectHus Say

harelsenta curtilemelleta (Miloth) Elliptio comrlenata (Ltyhtfoot)
Micrachtrono1ius sp. 1.anysitte sp.

heeltonasubvtridts(Conrad)Mieretendipes cadutus Townea
heterodontaParacht ronomus carinatua (Townes)

1. eennchrce e (hdp) . Sphaertidae.
v

P 81sj h app.
b. pectinatellae (Dendy and Sublette) koettunis;p.atendtre ap.

Phoencesectra nr. cbediens (Johannsen)
IddQum cc*victum (balker)

_(JohannselF. fallan
}.halteralegroupap.
f. tilinoense (Mlloch) 3'l. laetum thigan)
P. scelsenum group ap,
stanocntronomus sp.
5tieto<ntronomum ap.
Tribelce jucundus (Ealker)
Claactanvtarsus sp. 1
Rhectanvtarsus distinctissimus group sp.
R. nr. g um (Johannsen)
Tanytarsus nr. bucklevt Sublette
T. ejuncidae ? (halker)
7. slabrescono group sp.
Y. stadre.cen. stoup ? sp. A
}.tuerlusgroupsp
Tanetarad Stoup A

Ceratopogoetriae
Palpsyta group sp.

Simulitdee
i retemnla sp.

$1multum (Psilosta) vittata Zetterstedt
Sciartdae
Tabanidae

Chrysets sp.

j
Empididae

Hemerodromia sp. ,

$c tomytidae
Dolichopodidae,

Ephydridae
Hydrollia sp.

._
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Tatle 2. M 6

%ft e r s af.4 p a r t etit CN U 61tivn cf tehtbac erganises tellet.ted at the inve s.asepirne t tet rate st attens to 1982. 1 att-e s
indicate stectes net present.

latt ellaria 11 0.12 59 u. W 11* 1. W ~ K~~ ll.li [ ik.A IMn
totalRWA b sal Eh l Ai M A.1-ilan Iv.A

L. 1 E. e 1 E f. t v. T w t
2D6 1.11 2M 1.6) to 1.01

senettinea 5 0.05 16 0.11 6 0.05 5 0.04 3 0.02 37 0.06
h eta t tid e 21 0.22 $0 0.30 62 0.$6 66 0.55 39 0.23 236 0. %
in:bytteeldae 1 0.01 22 0.1) 7 0.06 1 0.01 31 0.05. .

Arrt enste 1 w e t 163 1,72 616 3.69 100 0.7) 272 2.26 1 94. 1.16 1345 2.04
Qa e t e t g T5fel 154 ' e2 16 0.11 178 1.53 In 1.13 126 0.76 ft5 0.92

~

11 0.02bere sp. t ? J igi t a t e ) ) 0.03 8 0.0$ - * . . . .

f. Tlat e,nig 1 4t 0.01 . . . . . .. .

3 0.03 1 0.01 2 0.01 8 0.01'. ate tretsaert 2 0.02 . .

. . - . . . 3 +s. t %nis . . 3 0,02

bMM 1 0.01 * * . . . . - - 1 *'

7 0.012 0.02% teneys 1 0.01 4 0.02 . . . .

% tartaFlits 2 0.02 6 0.04 1 0.01 . . . . 9 0.01

fire t4t e 1 0.01 $7 0.00le etc61ranerste 49 0.52 7 0.04 . .. -

T' t s t s t a gj m 1 0.01 1 +. . . .r . . - .

r. n niittes 4 0. fA 2 0.01 1 0.01 . . 7 0.01. .

Ilevina sp ewic ulata 1 0.01 1 0.01 1 0.01 3 +. .. .

et.atta p einee 3 0.05 41 0.2$ 11 0.40 11 0.09 25 0.8) 93 0.34
h.aga yJt .1 e 1 0.01 3 +2 0.02. . . . * .

AutodrtIns_lhn4tus 1 0.01 15 0.09 2 0.02 3 0.02 21 0.03. .

A. Og >en 3 0.03 31 0.19 1 0.01 1 0.01 R 0.05. .

p. riuriself . . 9 0.0$ 1 0.01 40 0.02. . . .

Frnr 32 0.34 266 1.59 2 0.02 6 0.05 2 0.04 308 0.47
b" t t at a s wtje r vrt G I Erletent 6 0.06 94 0.56 34 0.30 66 0. H 99 0.59 279 0.42

17 0.03I tmonde ll_ue c er vin 5 0.05 2 0.01 10 0.09 . . . .

I~ 30 0.32 127 0.76 90 0.81 12 0.27 5 0.06 289 0.e4
T. d auridetan ahn f r a.e t e t e r t 1941 20.45 8166 49.01 $011 44.91 5612 46.62 10191 64.19 30941 46.8)
b tgn 84 0.68 170 1.02 27S 2.46 316 2.63 239 1.42 1084 1,64

g ista d.ealanueilye Ni leet eson 7 0.07 1 0.01 16 0.14 11 0.09 10 0.06 45 0.07
7.dt c qe rma n i m o l e k y t - . . . . . 2 0.02 1 0.01 3 +

IutIIra 13d f el 16 0.17 7 0.04 23 0.03. . . . . .

l'n t d en t i f ied tutifttidee 8 0.06 B 0.01. . . . - . . .

F4sadrile 13 0.14 36 0.22 7 0.06 1 0.01 57 0.09. .

pana y le gecicas 1 0.01 2 0.02 2 0.02 5 0.01. . . .

Ac e t de2 inetutannulata 1 0.01T 1 0.01 - . 2 +. . . .

ee lrwe lla eintat a 26 0.16 62 0.56 19 0.16 72 0.43 179 0,27. .

H. h sca 2 0.02 3 0.03 2 0.02 7 0.04 14 0.02. .

[. IiTGrtr in 1 0.01 1 0.01 4 0.03 6 0.01. . .

plater.11 * pttfera . . . . . . . . i n.01 1 +
trt+bdallidae . . 1 0.01 13 0.12 7 0.06 6 0.04 27 0.04
Hydracarina 1 0.08 1 +. . . . . . . .

1trieus op. . - 1 0.tl . . . . . - 1 +
styrtenmus n. opp.a 26 0.25 3 0.02 3 0.02 34 0.03. . . .

ka" Cam fascirtut 56 0.59 175 1.05 277 2.48 334 2.77 111 0.67 953 1.44
ercenettes sp. 1 0.01 2 0.02 3 +* . . . . .

Tiin nf3 mediorunctatum 1 0.01 . . . . I +. - - .

3. t erw arata . . . - 1 0.01 t +. . . .

Caen ts opp. 5 0.05 1 0.01 $ 0.04 11 0.02. . . .

Tenanthus Fyns, greup sr.. - . - . 1 0.01 . . . . 1 +
P. vert Rjf 1 0.01 1 0.01 3 0.03 5 3.01. . . .

f. kelkert 1 0.01 4 0.02 3 J.03 . . . - 8 0.01
pot auntbus spp. . . . . . . . . 1 0.01 1 +
Henene ta spp. 127 1.3* 285 1,71 41 0.37 41 0.34 70 0.42 564 0.85
h*J E! srintc.er!, 3 0.02 2 (.02 3 0.02 8 0.01. . . .

Leristdae . 4 0 02 1 0.01 . . . 2 0.01. .

pheumaty sythe spp. 2 0.02 33 0.20 2 0.02 6 0.05 43 0.07. .

f;mtsyc he aereta 1 0.01 1 +. . . . . . .

H. thalersta 1 0.01 12 0.07 1 0.01 14 0.02. . . .

Hydrer*>cte orp. 1 0.01 1 +. . . . . . + +

N c ten em rebratus. 3 0.02 3 ,

|
e httersy Le bliida group sp.

- . . . . . . .

2 0.01 . . . . . . 2 +. .

freterstle opp. 1 0.01 1 +. . . . . . . .
,

M o rella spp. 1 0.01 4 +. . . * . . . .

i Liement41dae 1 0,01 1 +. . . . . . .

Ceraclea opp. 1 0.01 . . . . . . . . t +
occ e t (t, o p . 6 0.06 1 0.01 ! 0.04 1 0.01 3 0.02 16 0.02
fet m tla sp. 3 0.02 3 +. . . - . . .

t.aJgsus, or p. 4 0.02 . . . . - 4 0.01. *

h erten s terrt o t 1 0.01 - - . . - . 1 +. .

N otrartta app. 6 0.06 19 0.!! 5 0.0 3 0.02 1 0.01 34 0.05
! Ne vere nus alabtat us 1 0.01 . . - - - 1 +. .

| Nttonervun spp. - . 3 0.02 2 0.02 . . 2 0.01 7 0.01
Stenelmis titcar tnata . . 1 0.01 1 +. . . - - .

f.tenepli erp. 12 0.13 0 0.05 2 0.02 2 0.01 25 0.04. .

triertern sp. 2 0.01 . . . . . - 2 +. .

Pecuh lt+nct ila sp.h 1 0.01 1 +. . . . . .

T11u,la Mauret trule) sp. . . 3 0.02 3 +.- . . . .
,

Y,jy_yJ sp.1 1 0.01 - - - . . . 1 +. .

psychnda sp. . . - - . . 1 0.01 - . 1 +

. _ .
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inue 2.2. u m u oed. |

TM.- AQ l. . Al tw A(1.lA2 ~TW AQl. lAl twAQUliA2 ty. ATTY htel f

O in<.d erus gynit, g t g .'he. he. 1 f.m No. I h, I k, 1 6

2 E.01 4 0.0I |/ 0.W|
. . ..

7 0.01 ? + ;Iamly*
~

13D 3.37 er* 2.76 462 4.32 176 1.46 544 3.27 1796 2.72
. . * . . . . .

j
' frm l @ W e tirer.r,1puj on. 1

6 0.04 49 0.07 tr 8 0.01 JP 0.17 14 0.13
hel t.em iti scarmte.3 ,

. .

Atlate g ti. s4rattre 44 0.46 $$ 0.39 16 0.16 13 0.12 21 0.13 163 0.21 ;

2 0.01 3 e
_A. ullac M 1 0.01 - . . . . .

t 0,91 1 0,01 3 43. rir , pqiteMg 1 0.01 . . . .

2 0.02 1 0 01 7 0.01A. A tlee nsten 1 0.01 3 0.C2t . .

! +h qt op. 1 0,01 . . . . . .. .-i

! +| 0.01hing er. A . . . . . .

! + t
. .

Tais m ina op. 1 0.01 1 0.01 . . . . . .

@ m mm t,ylg t s cup sp. 1 0.08 4 0.02 2 0.02 1 0.01 1 0.01 9 0.01i
2 +2 0.01(arc W iedive ot% ntue 7 . . . * . + .. .

3 a i
1 Irtceteruj Urinterve) prob. tremolog 3 0.02 . . . . . .. .

' tricet 2u.g/OrtbM ladius op. 3 0.03 20 0.12 2 0.02 1 0.01 3 0.02 29 0.04 i

18 0.03 [L M etselle b evid lear st op sp. 16 0.10 1 0.01 1 0.01 .
. .

'
24 0.04. . 9 0.07y resenus sp. 12 0.13 3 0,02 . .

1 +1 0.01 . . . .
b ra,t23 m ! sp. . . . .

1 +NormIIhnen sini%s u. sp. 1 0.01 . . . . * *. -

'1
_

+ .
Qa lah us (fuerthocladius) rivttola 1 0.01 . . . . . *. .

.
. . . . . . 4 0.014 0.02D. QuorthM ladiuO ep. . .

2 *2 0.01 . . . . . .g. Qt,t h'elad!w) etneratue . .

1 0.01 . . . . + + 1 +1. tr(hmla{$,,ugI cliveri
. .

. .

2 *k ittia sp. 2 0.01 . . . . . .

3 + t2 0.021 0.01 . .. .heter.M RelelttilS troup sp. * -

O 3947 41.38 4726 28.30 31$5 28.28 3036 25.39 3216 19.31 10102 -27.41
[ & r m yecorve : cup op. 2 + i2 0.01 * * * . . *. _ritatius troup sp. + .

! + '
1 0.01{jp y lma amarbaeru, . . . . . .. .

( ryrt o7Eir emomus t i er ina 203 2.14 22 0.13 43 0.39 114 0.9$ 79 0.47 461 0.70
*

[. fulvas group sp. 100 1.05 241 1,44 404 3.62 406 3.37 $11 3.07 1662 2.52
13 0.02tryrtetend.lf n er. 1 0.01 10 0.06 1 0.01 1 0.01 * .

12 0.11 35 0.29 10 0.06 88 0.13 .!b tuyticcharonomu, cf. cuneatus 31 0.33 . .

N u m gin i neemodettcs $ 0.0) 7 0.04 6 mt 3 0.02 3 0.02 24 0.04
3 +{ v.ervosug type 1

.

6 0.05 2 0.02 2 0.02 9 0.05 22 0.03
*;1 0,01 . .. . . . . ,

n et tetcod tre e op. 1 0.01
lia'rotec ga wrtilapilate 3 0.03 1 0.01 le 0.03 $ 0.04 3 0.02 1) 0.02,

! +. . 1 0.01PlcrochLre w sg ap. + . . . . .

l' +
Ta.cM a r g ig op.

1 0.01 . . . . . .. .
3

1 +i 0.0:racetrenraus recier.atetlee . .. . . . . .

;t +1 0.01hratendtree op. . . . . . .. .

phaent.iee.tre nr. ch dien, 14 0.1$ 93 0 $6 22 0.20 6 0.07 12 0.07 149 0.23
t 0.01 2 + t}haenersectre sp. A 1 0.01 . * * .. *

IIlyreallumfavictum 1_ 0.01 1 0.01 3 +1 0.01 . .. .

K balte tale group sp. 26 0 37 65 0.51 12 0.11 23 0.19- 26 0.17 174 -0.26 >

1 0.04 3 +T. tlittmense . . 1 0.01 1 0.01
, .- .
,

7 0.01 iI. Jaelus 6 0.06 1 0.01 . .- . . . .-

[. nelsen.um stoup op. 1299 13.69 202 1.21 13 0 12 - 9 0.09 .3 0.02 -1526 2.31 !

? 0.011 0.01$tenetMrongmye op. $ 0.0$ 1 0.01 . .* .

Tribeln,jururlut '. 1 41 0.01 . . . . .. .

4 0.02 4 0.01Cladeterg arous sp. . . . . . . .

IAeotarytarous sp. 1 0.01 7 0.04 A 0.01 1 0.02 1 0.01 -13 0.02
,

1 +1 0.01 .. . .- .[antpyrjv3 eyncidue i
- *

. . . .

. . . . 1 0.02 4 0.01I 0.01
b;. stattencene ge m 7 er. Agueilus group sp. 64 0.88 14 0.08 $ .0.04 15 0.12 6 0.04 124 - 0.19

I -0.01 1 0.01 3 0.02 5 0.01- *7ajyian,tateus stoup A
. .. .

. . . . 3 +2 -0.02terous op. 1 - 0.01 . .

6 0.04 19 0.03
|

lalromyia group sp. 1 0.01 9 0.0S 3 0.03
_

. .

3 +1 0.013 0.016ciatidae . .. .. .

3 +1 0,01
| Chryeare op. . -. . -. . . . .

3 +3 0.02imrteadae . . .. . . .-. -.

.2 -+
! Hemeredtpate op. 1 0.01' -1 0.01 . + - . . .

'1 +
*

1- 0.01' - M hterrapha . . . . - - - .-. -
'

1 0.01- .
.. . . . . . -1

.0.02
. . + _Imitchepodidae . .

. .. 123 0.04 1 0,01phyeella sp. 6 0.06 . .

Ivansea op.
.

1 0.01 1 0.01 2 +. * . .- . .

. . -. . . . . - 1 0,01 3 +Grautueparvus 2 0.02
Ierttasia spp. 50 -0.53 ?? 0.16 . .- :. . 4 0.02 81- 0.12
titmia virrantea $3 0.$6 -40 . 0.06 105 0.94 160 1.33 - 116 - 0.70 444 0.t?

2 0.0; 3 0.02 $ 0.03 10 0.02vaivata ,t,1 carinata . .. . - .

9 0.08 10' O 08 12 0.07 i 33 0.05Amntecle opp. 2 0.02 + .

2 0.02- .' ' . ... 2 +itysparidae . . . . :

!. 0.01 2 + t
1 0.01-,tamrel.sma de.16a . .'. .. .. '
4 0.04 10 .0,08 16 - 0.10 30 '0.0$i . -_6ff,L;! sp. .

10 ' O.09 6 0;05 9 'O.05 25 0.04lacrian ed eaririata . .. * -

1 0.01 -1 ,+ "
. blec y pode . .. m . . . . .

1 +. . . . . . 1 0.01Anndents iF+ccillus .

. . . --

pioidium opp. 554 5.64 149 0.89 294 2.63 f55' 5.69 471 2.63 21$3 3.26

| . Rhaerium sn. 109 1.1$ 47 0.28 133 1.49 104 _ 0.66 26 , 0.16 489 0.63
~

YvtAt &492 IMD4 11136 t/036 26 ~' e604h
e.bew species (n. spp.); teptseents possibly three new undescribed species..

'

++ 1,ees than 0.005%.

_ _ _ .__m_ _ , _ . _ _ _ , _ . _ . _ __,,.______m.,_ , , _ _ ,_ ._ ,._ _ ,.____ ,_ _ _ __,.
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Teb le 2.2-57

twasit w twen6er/m2 4 of the d*1mmet tamm ( ) 21 of the tatal ctremises) et the mar roteveterbr ate se s* i.wes. 6 Jeimary thes.gh 16 t;*reake 1942. % same.te, tehe to Febr=iery dw to ice .

i .he. Ino c.ee m ic, w t pre. t.

Jan Nr Mer Apr Apr Mew Ny Joe Jun Jet Jet not *wr ser sep we nre !sw us., per pee

g e 31 12 29 19 24 to 21 12 26 9 23 ? 29 4 21 1 15 2 16
An te m ig E = C 1

* - - - - * * * - * * - - - 5 28 26 63 347 9 255TM-&11-!Al
TM.Agg-tA2 5 - - - - - - - - - - - 9 - 67 2# 376 118 397 5 31 1349
TM-AQI-11A1 5 - - - 5 9 32 * - - - - - - - 66 33 5 29 MO 194
rM-Aq1-11A2 5 - - - - 5 567 * - - - - - - 9 > w 39 16 29 3 b;

TM-Agg.gg; 5 - - - - 47 33 - - - - - 67 - 63 9 20* 52 25% 26 3 34

Lineywirtles hoftme?? tert

TM- Af15- 1 A 1 270 47 39 $3 47 161 222 2 S3 161 269 34 5 &&9 524 241 4'1 1276 932 1276 Ilet 117 95 5

TM-AQt-tA2 25 R5 2 79 1 P91 269 91 7 921 1119 $10 1543 1156 1030 64 75 4593 4HD 1517 1469 215$ 963 7721 1 %69 2036
TM- AQ I-I I A 1 813 109 449 558 439 676 75 6 2556 1635 354I 2k71 ?s24 1205 765 95 9 584 taso a36 66. a1 g35

TM- Aq1-11 A2 #22 317 559 222 619 799 2150 1977 1323 2202 1625 2006 3715 624 1120 It40 te29 1134 1710 t&?2 1 791
TM- Ag t - 991 1658 2963 1219 988 2315 3548 3159 2&la 3322 2046 1191 3856 4059 912 2%*8 1663 2254 1465 23 N7 l'il 2192

Tr nciaf f us o pp.

TM-AQ1-1A1 33 - - - - 5 14 - - - &4 1 56 260 - 26 5 5 19 - - -

Tw-AQt-tA2 66 - 38 5 26 5 39 - - 24 132 &L& 156 203 146 el t5 125 5 2S1 349
TM-AQt-11A1 142 5 10 10 47 76 90 - - - 10 - - 76 24 194 R$ 33 109 I L46

jiTM-AQ1-1142 57 - - - 19 5 71 - - 9 - 24 14 11 16 74 1 54 19 1;s is6

TM- AQT eil *29 14 64 61 132 47 5 - - 66 19 19 - - '9 104 265 *02 v5 109

Chfr m m s de u m group sp.
TM-AQt-1A1 7e 19 13 1 79 71 66 4224 723 41 - $13 146 605 2n9 *w 66D6 2112 2112 917 302 713
Th- AQ I-I A2 625 71 E25 128 209 156 8132 4AQ $1 {{$1 ]gl{ [767 { }&7 {lg 77) }g7 { ggy 997 7377 g,g 777
TM-AQI-11A1 1 G4 24 14 la 76 7130 1021 255 14 25 14 29 9 3t9 6&3 1 70% 457 794 live (91

'

TM-AQT-11A2 12e 5 33 9 9 % B431 387 131 47 33 5 43 5 29 29 213 7t* reg is?) 9*4

TM- AQ l- 951 57 113 29 116 113 16 9743 621 250 1016 66 28 33 5 236 25 5 709 los2 7n4 123 9

i_proch tm=was fulvrs group sp.
Tw r;t-1A1 - - - - 5 90 19 - 5 19 25 +9 71 - 9 9 39 - 16 ;9 3a
TM- AQ t-1A2 24 5 19 - 90 la - - - 14 63 90 47 9 43 99 PG 62 2 bn v5 156
rm-Aqt-11A1 57 - - 5 128 26 1 75 90 19 lie so 95 137 39 52 52 7 79 232 lei 113 161

TM-AQI-11A2 61 - 9 - 1 06 28 96 66 9 113 90 el 137 61 19 76 763 132 25 5 232 1 70
SM- ng t- 9El 203 b6 19 57 76 38 61 106 9 312 67 137 194 41 38 1 75 118 241 34 5 $2 61

Fel va!!Iuse sc al*vse group op.

TM-Ant-IAI - - 9 38 213 3165 732 64) 213 307 662 71 36 - 9 - 14 - - 5 -

TM-AQI-1A2 - - 5 - 71 1 96 - 9 the - 579 9 - - - - - - - - -

TM-AQI-11A1 - - - - - 9 - 5 - 9 33 5 - - - - - - - - -

TM-AQf-1142 - - - - - - - 9 - 5 - 16 14 - - - - - - - -

p,.Agg-941 - - - - - - 9 5 - - - - - - - - - - - . _

Flatol:sm erp.

IM- AQI- 1 A1 5 47 317 709 539 71 14 299 33 28 107 52 24 19 36 IL2 29 76 26 19 24
TM- AC I-1 A2 - 19 33 - 14 156 33 74 19 19 19 137 39 5 29 19 24 21 71 e 14
TM-AQt-11AI 24 5 9 26 9 16 la 179 19 1 42 137 170 19 T1 109 33 161 14 95 43 156
TM- AQ t-11A 2 66 5 5 - - - 57 55 26 312 118 397 57 G5 321 99 350 4tt 199 243 3 64

T*-Aet-911 52 - 9 217 47 29 57 9 * 52 66 222 75 32 151 119 !ie 131 3e5 2r? ~36

i
L

O O O
'

_
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Table 2.2-59

Results of three factor analysis of variance tests on populations of Limnodrilus hof fmeisteri in 1982.

Sources of Variation df SS MS F

Total 419 2160837.00
Date 20 328573.26 16428.66 9.02*

Station 4 473445.50 118361.37 04.95*
Replicate 3 14532.60 4844.20 2.66*

Date X Station 80 760249.60 9503.12 5.21*

Date X Replicate 60 128586.12 2143.10 1.18

Station X Replicate 12 18092.56 1507.71 0.83

Residual 240 437359.00 1822.33
* Significant at P [ 0.05.

5

Table 2.2-60

Results of the Student-Newman-Keuls multirange tests (P < 0.05) on residual mean densities (n/penar grab) of
Limnodrilus hoffmeisteri v<ith corresponding actual mean densities (n/ps ;r grab) for the macrotnvertebrate
stations, 1982. Residual mean densities underlined were not significantly different.

Station * 1A1 llAl llA2 IA2 981

Residual density -50.6 -14.0 -6.9 2 3. ' 47.7

Actual density 23 60 67 97 121

* Prefix TM-AQI- deleted from table.

O O O
_
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Table 2.2-61

Diversity (H') values at the macro mvertebrate statlans sampled in .1982,

Station
'

Feb Mar Apr May Jun Jul Aug Sep Oct Ew Dec ANWA tJan

T?l-AQ1-I A1 2.93- NO 2.80 I.9I l.89 2.75 3.00 3.10 2.74 1.68 2.03 2.62 2.93

Th-AQl-IA2 1.83c 3.63 3.13 1.47 f.88 2.10 1.78 2.52 2.50 ~.75 2.56 2.$5
1't- AQI-II A! .2.60 SAa.!PLES - 2.48 2.74 1.60 2.30 1.27 1.72 2.56 2.65 2.43 2.64 2.67

| 'TM-AQI-!!AZ 2.71 - 2.10 1.76 1.61 2.22 2.04 1.98 2.53 1.59 2.55 2.59 2.65
( 1?1- AQI-981 1.98 - TAKEN . 0.95 1.86 I.55 0.98 1.89 1.38 lioO 2.31 2.78 1.99 2.13

-

Table 2.2-62
~

7 Wet of percent similarltf for species composition (rse) betw ce the
macrotnvertebrate stations sampled in 1982. Station prefix ITI-sust- deleted f ram
table.

9El llA2 l!Al IA2

1A1 51 '43 62 68

|
' 1A2 79 84 85 c)

N'

ilAl 82 91

IIA 2 83
-

| Table 2. 3-1 -]
Sunenary of macroinve rtebrate data collected each year.1974 through 1982.

YiAR._-
1974 1975 1976 1977 1978 1979 19HO _ 1981 14M2

i

- No. of taxa collected '8 - ?! !!2 131 142 ,. 141 152 15d 165
No. of organisms collected 35803 - 90213 90567 172925 151467 174699 152471 80752 66tMS

2No. of orga, isms /m 2417 - 6091 '6115' 8602 7535 8256 7206 4'J2R 2973

PERCENT CtHPOSITION . .

1.imnodri!us hoffmeister1 70.35, 79.98 72.34 83.'l 78.23 69.23 72.72 52.11 46.85
Chironomus yecorus group sp. 16.34 - 10.6 * 10.03 4.49 6.17 14.73 6.92 20.41 27.4I

2DENSITY (n/m )
t.imnodritus hoffee. steri 2291 ~4456 3816- 7184 5694 5713 5240 2099 1393
Chinonom E decerus group sp. 416 ' 546 431 386 465 E2i6 499 822 835

' BI6 MSS (mg/m )'. .

779.4 1088.6 915.6. 1415.4 1023.1 .1126.8 1893.7 512.2 - 329.4-
2

.

.

. Limnodril 8 Ifoeisteri
ChirononnWdecorus grcmp sp. 127.4 257.1 ' 260.4 127.9 139.4 '391.5 117.4 415.7 35n. s

Diversity index (H')' l.55 1.26 1.92 1.28 3.62 1.89 f.95 '2. 70 2.70

. . . . . . .. . . . . . . . . . . . .
. ..

,

_ .
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Table 2.3-2
1

Analysis of variance results on residual densities of !.imondrilus dir.eikt eri and tetal tmbe r of organisms f or
each " ear, 1975 through 14M2.

limnM rilus hoffmeisteri Total number ei erginismb
! Tacters df i Fcol ca L _

l'n i t ! Oreration;

IITS>

Sample date 18 7.75* 13.96*
Statien 4 119.14* 115.45*
Samile date X Station 72 2.99* J b2*
Ftror '65.

1uh
Sample date 19 5.81* ,12.50*
Station 4 23.33* 9.86*
Sample date X su t ta". 76 3.32* 3.75*
Error 100r
1977
sample date 18 23.23* 29.B9*
Station 4 87.76* 80.52*
Sample 'a. itation 72 5.08* 5.25*
''rrt 2H5
l'n i t 'l 0 eratinn1

197*
San 18 7.0l* 13.0B*
S t a '. 4 117.54* 112.;9*
Sampb M .- V tion 72 6.19* 6.84*
Frrer 285
Unit L. r.~. Ja S ht: t d awn. -- .i .c. 4

S.tmple datt 19 17.16* 21.41*
Station 4 54.99* 51.29*
Sample date X Statics 6 6.34* 6.69*
Error 300
ipo

! Sample date 19 16.29* 9.70*
Statien 4 33.45* 21.92*

'
Sat.ple date X Station 76 5.37e 3,97

F_t r o r MO
IHL
Sample date 18 4.52* 19.20*
Station 4 45.02* 29.35*
Samtle late X Station 72 4.15* 5.06*
Trror 285
1982

,

Sample or 2. 9.02* 29.15*(

( Statica 4 64.95* 19.76*
'

Same atloa 60 2.66* 3.88*
Erro. 315
* Le t P < 0.05.
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Table 2. 3-3 '

Resul'ts ref the f,tudent4cW.an-Keult cultirange tests tr ; ,p5j en paulattena of 11pi strilm !wf f w lste ri-

(rean residual density; n/ponat Etab) ter each seat. 197$ through 1962. 'w ns unaer i n ned we r e not si M itently'

O
. v' 8 f f e r es-t . Stations are ranked f ri.s. lowest to highest mean res& dual density.

vt ~~
IW)

~

5tation* 1A1 1A2 931 .llA2 IIAl
kesidual d nsits ~202.5 -F8.4 51,3 86.5 233.A *

iMc
Stative lAl lA2 7B1 11A2 IIA)
k.nidual density -103.9 34.3 17.2 53.6 67.3

1977
Statien lAl 1A2 951 IIA 2 11A1
Itesidual der: sit 3 -331.9 4 3. $ 87.5 110.6 197.2

tr, t t I and trit 11 Weration

197e
Station lAl lA2 IIA 2 951 IIAl

keeldual density -219.3 - l l 2. t> -69.2 171.2 229.9

yt I and Irtt 11 Shutdwn
1979

'

5tattou 1A1 11A2 il Al - IA2 981
kesidual density -184.6 -72.3 -1.7 3 6. ', 201.9

19A0
Station lAl 11A2 llAl 951 1A2
Restdual aenalty -176.9 -1.E 7.6 53.9 123.3

1991
Station lAl 11A2 LA2 IIA! 981
Residual density -86.9 -11,2 20.0 24.6 53.6

-

1982
Statten lAl llAl lit: l A2 ' 951
Residual density -50.6 -14.0 -6.9 23.8 47.7

* Preita TM-AQl- deleted from tehle.

|
t

table 2.3-4

Ranking of mean actual densities (n/ponar grab) of 1.imrodrilus hof fsietsteri for-each year,1975 through 1982.
Stations are ranked f rom lowest to ltighest aean actual density.

Unit 1 Operation

1975
Station * . lAl . lA2 951 llA2 llAl
Actual density 37 149 184 326 - 482

1976
station - l Al IA2 951 !!A2 11A1
Actual density ' 110 ~ 168 212 255 -277

1977
Station IAl- lA2 9Bl. IIA 2 llAl
Actual density * 49 - 316 467 492 $77_-
Init I and t'n t t II Operation

1976
Station lAl l A2 - IIA 2 951' !!Al
Actual density 90 181 '234 456 $17
Unit I and l'ntt !! Shutd wo
197(i
Station IAI IIA 2 IIAl : lA2 961
Actual density -

117 229 304 338 503

1980 ,

Station IA! IIA 2 IIAl 981 1A2
Actual density 98 268 290 330 400'

| . 1981
. Etation' 1A1 IIA 2 1A2 llAl 931
Actual density 26 .102 176 1U 167

1982
Station IAL llAl llA2 1A2 981
Actual density - 23 60 67 97 121

* Prefix TM- AQl- dele ted .f rom table.

. ~ ,~ . . . - ,
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Table 2. 3- 5

Result s of analysis of covariance testa f ar sleres of linnadrilus, hnf fmeistert and total number of organisms,
1975 threugh 1952. The indepe ndent variable was Station lA2.*

Limnedrilos hottrxisteri
De r e * d e r.t 'Jariable - Staticn llAl
4,ntra of Vart tare if <S MS f cal Pr-k @flita
najusted year means i ty)./Av4.v y y J e n 3. v 13.ue sv.uuvo
Zero slope 1 5B40:368.0 5'3407888.0 76.90 <0.0000
Error 144 11317^140.0 750571 6
Equali t y o r s ic. pes 7 23743248.0 3391892.0 5.39 <0.0000
ter r 142 84'.12846.0 624RnQ.1
Dep(naent \ariable - stati en liAi
S~ rre ,f V,riece -t f u us F r ,1 Prn W ilitv
Aajasted year means 1 2s76o116.0 Jyb955).O 0.19 'U.UUUU
2ero slepe 1 34941 %0.0 34941360.0 59.79 <0.0000
Frtcr 149 57071472.0 564372.2
Equality of steres 7 liti?vl . 0 1667163.0 3,14 0.0041
F r r e- r i42 7 54 011.' F . n sanoos.?
be r emde n t Variable - Station *di
'~ree 4 x'artance df SS MS I cql Prahnbilitv
AJ j u s t e .1 yt:ar theans s 41 0ia/J.V J9;boJb.O ).14 <V.UUOV
2ero slepe 1 71602096.0 71602096,0 104.33 <0.0000
Errer 149 102257800.0 686294.0
Equality of siepes 7 16345054.0 2b20SO9.0 4.44 0.0002
Frr,r 142 91912144.0 54091n.6

!ctal ? umber et Urganisms
Npendent Variable - Station llAl
4mrce of Variance of SS MS Ical Prrhabilit,
AJjustea year medns 7 iDQ101yJ.U LU555595.0 LU.00 AO.UUVV
Zero slope 1 92863536.0 92863536.0 86.07 <0.0000
Errer 149 160753430.0 1078982.0
Equality of slopes 7 2s70526.0 5552932.0 0.47 (0.0000
r rrmr 142 121992020.0 85R130.4
Dependent Vartable - Station llAJ
scorre ,e Variin n of 95 Ms F-3 3 Prnb ellitv
Adjustea year means 1 ge/247v4.0 3nt/54y.0 *.09 u.vout
Zero slope 1 41144592.0 41144392.0 50.50 <0.0000
Error 149 121386320.0 814673.2
Equality ei slopes 7 11727280.0 1675325.0 2.t? 0.0404
Frror 142 104650040.0 772246.8
De pende n t Varlaole - station Wii
S.,urce of Variance dt Ss yS F ca- Probabilitv
Adjusted year means 1 J51/*300.0 31077b0.0 *.67 0.000l
Zere slope 1 10900S190.0 509008190.0 99.60 c0.0000
Error 149 164726200.0 1105545.6
Equality of slopes 7 2959elbo.0 4226308.0 4.44 0.0002
Frrnr 142 135128040.0 451605.0
* Pretix !M-AQ1- deleted tram table.

O
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Table 2.3-6

Ranked slopes for Limnodrilus hof fmeisteri and total nurnber of organisms, 1975 through 1982. Slopes are ranked from smallest to largest. TM-AQL-
deleted from table.

Lin:nodrilus hoffmeisteri

Year 1981 1982 1979 1980 1976* 1978* 1975* 1977*
Stations'lA2 - 11A1 slopes -0.1772 -0.0053 0.3615 0.4987 0.8387 0.8630 1.0556 1.4257,

Year 1981 1982 1978* 1979 1975* 1980 1976* 1977*
Stations lA2 - II A2 slopes 0.0513 0.1586 0.2225 0.3150 0.3344 0.4500 0.9726 1.0238 i

e '
Year 1982 1980 1981 1978* 1975* 1976* 1979 1977* ~

Stations lA2 - 981 slopes 0.1858 0.2723 0.2942 0.4213 0.4986 0.6501 0.8817 1.2631
Total Number of organisms

Year 1982 1980 1979 1981 1976* 1978* 1975* 1977*
5tations IA2 - IIAl slopes 0.2899 0.3176 0. 410f, 0.7017 0.9696 1.0453 1.2984 1.3676

Year 1978* 1980 1979 1981 1975* 1982 1977* 1976*
Stations IA2 - 11A2 slopes 0.2444 0.2659 0.3136 0.4337 0.4491 0.5561 0. 7'w)6 0.9752

,

i

Year 1980 1978* 1982 1981 1979 1976* 1975* 1977*
Stations IA2 - 9BI slopes 0.1630 0.5601 0.6096 0.7607 0.7907 0.8837 0.9757 1.2007

| * Year of TMINS operation.
'
,
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Table 2.3-7

Results of anlaysi s of covariance fer slepes of grouped data of linnodrilt.a heffn.eisteti and total number of
e r g anistr o . Data were grouped by seats of Di1NS operation (1975 through 1976) and shutjovn (197 9 t hr ough 1982).
The independent variable was Staticn Di-A;I-IA2; deh alent variable u Stat h 6 Dt- AQI-i l Al .

1.1 mned r i l u s hettwasteI1
% rce of t'ariatten of 54 WR Iral Probability
Adjusted year means (19ia - evio)

.s Atyv>i25.0 jytie576.0 10 U.00v52 era slope
1 62478512.0 62476512.0 64.58 <0.0000Frror r3 70627646.0 467502.0lquality et uleres (1975 - Iv7e> 3 31/3376.0 1057742.0 1.10 0.3560Frrar 70 674541?n 0 46 %11.1

AJjusted year means (1919 - 454; ) 4Y950 0.0 YvNb).V j.21 0.UJiv2ero slope
1 15115472.0 15115472.0 48.53 <0.0000Error 75 23362352.0 111449.01. quality of slopes (1979 - ivel) 3 LJb3776.0 4bl258.t. 1.51 0.219]Frr-r ?? ?!97Ps76.n int?tn.n

Aa j t.a t e d year means (1973 - 1976 vs. 4 '> i 9 - Aves) 1 ])ojj)bU.U >>djjjb.U b5.41 U.0000Zere slepe
1 76436944.0 76436944.0 93.39 (0.0000Ftrer 155 1;6860550.0 81R513.2

Equality of slepes (1975 - 1976 vs. 1979 - 1982) 1 17976656.0 17978656.0 25.43 <0.0000Ftr'r 154 10R400900.0 707021.7m

Total Number of Organisms
Nre -f \'a r t a r t m if sq M9 F ,5 Probab111tv
Adjusted year means (19/> - lylh) j 1/924495.0 392 hj2.0 5.59 U.UUlbZero slope

1 105783630.0 105783630.0 99.05 <0.0000Errer 73 77963489.0 1067992.0
Equality of 61cres (1975 - 1978) 3 1920784.0 640261.3 0.59 0.6240rrrar 70 760477n4.0 in96124.0
Adjusted year means (aviv - AveJ) J r;ug/v5J.o 2009317.a 3. b. u . u;t,cZero alope

1 23330960.0 23330960.0 37.60 <0.0000Errer 75 4653Q912.0 (20518.REquality et slopes (1979 - 1982) 3 698688.0 232896.0 0.37 0.7779Frrer ?? 4% Ash??4.0 616660.A
,_Adjusted year means tive) - l>is vs. 19/1 - 1952) i 35Vou9/D,U );U5UVib.U 4b.vy *0.UUUUZero slope

1 114162410.0 114162410.0 97.39 <0.0000Frior -
155 19170R040.0 1172309.0Equality uf slopes (1975 - 1978 vs. 1979 - 1962) 1 33204368.0 33204368.0 34.43 <0.0000Frror 154 148sn1F80.0 464100,6

o

O

,

!
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Table 2.3-8

kesults of the Student-hew,uri-Leuls et.3tirange tests-fP _ 0.00) en tet al _ nuntwr of cri.ar ip4_ inwan rolikn1
tiensit ie s ; n/peror grat.) for cact> year,1975 t hrouth 1 %J . N a9s uNerlinea were not u gtJ fit antly d t(f erent, ,

Statiens were t aiaed f rom lowest to higliest F.enn teatr;uel desisity.

O lnit I Oreration
I575
6 t a t itm* iAl lA2 981 11A2 11A1 *

ltesidual deasity -240.5 - 94.7 -35.3 4 9. t' 270.5

1976
Station lAl 1A2 951 llA2 llAl
Residual density *15.6 -26.1 24.7- 32.0 47.2

1477
Statien IAl 1A2 !!A2 981 llAl

-Realdual density -357.1 -3L I 90.9 92.1 207.1

t ra s I and britt 11 operation

h76 "
5tation lAl 1A2 IIAI 981 llAl-
liesidual density -228.4 111.6 -107.1 201.0 249.1

t'n t t 1 and tmft !! skutdown
1979
Statten -lAl llA2 18A1 1A2 911
Residual density -204.9 -11153 18.6 77.1 220.3

1%0
Station IAl llA2 IIAl 981 lA2
Residual damity -165.7 -53.1 -B.4 . 44,9 11!? . 3

1981
Station lAl llA2 1A2 !!Al 4B1
Eesidual density -122,2 -6.0 19.0 46.3 - 53.0-

1982
Station lAl 11A1 IIA 2 951 1A2
Residual density -44.3 -24.4 -13.9 41.0 41.6

* Prefix TM-A0T. deleted fr a table.
_.

Tatile 2.3-9
. . .

Ranking of mean actual densities (n/poner grab) of total number of orgapiams for each year.1975 through 1982.
Stations were ranked f rom lowest to highest mean actual density.

Unit I operation

i975
Station * 1 Al -- 1A2 - 981 II A2 . IlAl
Actual density 39- 169 226 348 458

.1976
Station lAl lA2 - 981' ilA2 !!Al
Actual density. 206 2a6 293 309.- 342

1977
Station IAl lA2 llA2 911 II A1.
Actual density 46 -430 5a4 544 662
Unit I and List 11 Operation
N7b
Station- 1A1 IA2 llA2 981 IlAl
Actual density 'Al 272 277 570 613
Unit I and l'nt t Il Shutdown
I979
Stacian IAl !!A2- IIAI 1A2 ~ 951

d

Actual density 231 325 457 513 657

1980
Station lAl -IIA 2 llAl 9B 1- _ .lA2
Actual density 223 - 335' 385 434 524-O 1961
Station lAl llA2 1A2 llAl 431
Actual density '103 - 209- 234 21.4 - 2te

1982
Station lAl llAl llA2 931 IA2-

Actual density li) 131 I t. ) 198 199
* hefia TM-AQl- deleted f rom table.
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Table 2.3-10

Ranking of yearly diversity (11') values for the macroinvertebrate stations, 1975 through 1982. H' values are
ranked from highest to lowest.

Unit I Operat a

1975
Station * 1A1 1A2 9B1 IIA 2 IIAl

Diversity 2.69 1.43 1.25 1.15 0.98

1976
Station IAI 1A2 9B1 IIA 2 IIAI
Diversity 3.06 1.87 1.60 1.32 1.12

1977
Station lAl 1A2 9BI 11A1 IIA 2
Diversity 2.93 1.59 1.09 0.96 0.79
Unit I and Unit II Operation
1978
Station lAl IA2 9B1 IIA 2 ilAl

Diversitv 2.80 2.19 1.24 1.21 1.20 e
"

Unit I and Unit II Shutdown
1979
Station lAl llA2 11A1 1A2 9B1
Diversity 2.68 1.90 1.82 1.79 1.45

1980
Station lAl 9B1 IIAl IA2 IIA 2
Diversity 3.14 1.78 1.67 1.56 1.46

1981
Station IAI llAl llA2 1A2 9B1
Diversity 3.75 2.55 2.52 2.24 2.19

1982
Station IA1 llAl llA2 1A2 9B1
Diversity 2.93 2.67 2.65 2.55 2.'3

* Prefix TM-\QI- deleted from table.
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Figure 2.1-1. Location of benthic macroinvertebrate stations near TMINS.
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Figure 2.3-6. Range of mean densitics of Procladius spp. and mean river temperature, by
sample date 1976 through 1981 compared to 1982, at all macroinvertebrate
stations.
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3.0 ICHTHY 0 PLANKTON

Ichthyoplankton in York Haven Pond were monitored to (1) determine

temporal and spatial abundance, distribution, and compoeition; and (2)

provide data for estimates of entrainment by TM1NS.

3.1 METF0DS

Day and night samples were taken weekly at 14 stations in York

haven Pond, April through August 1982 (Table 3.1-1 and Figure 3.1-1).

Stations were sampled in random order on each date to minimize the bias

of time (Nardacci and Associates 1979). Day (a".er 0800 h) and night

(after sunset) samples were taken about 12 hours apart.

At each station, two replicate surface samples (designated A and B)

were taken with paired 0.5 m plankton nets (0.5 mm mesh) fitted to

square frames set off the front of a Loat. The boat was powered upstream

along 200 m cf shoreline at 10 to 20 m offshore for four minutes. Water

depth at most stations varied from 1.0 to 1.5 m.

! Water volume filtered was measured with a General Oceanics digital

flowmeter mounted in the center of each net mouth. Each flowmeter w&s

calibrated semiannually, checked weekly during the sampling season for

clogging problems, and repaired or replaced when necessary.

Physicochemical data recorded for all collections were time, air

| and surface water temperatures, dissolved oxygen concentration, pH, surface

water velocity, and water transparency (by secchi disc - r'ay samples only).

On each date, river flow (at 07N n) was obtained from the River Forecast

Center in Harrisburg, Pennsylvania. Heating degree days, calculated

9
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O at the Harrisburg International Airport weather station, were obtained

from the National Oceanic and Atmospheric Administration (NOAA) 1.i

Asheville, North Carolita. Daily river temperature (for regression) '

was taken from the "TMI Monthly Discharge Operating Report" prepared

by GPU Nuclear Corporation, Middletown,_ Pennsylvania. Day length was

obtained from the 1982 " Agricultural Almanac" for Lancaster, Pennsylva.nia

(Lestz 1981).

Samples taken in the field were immediately fixed in a 20 to 25%

formalin solution. Later, samples were rinsed in the laboratory at.d

specimens were sorted from debris and stored in vials in ci 10% formalin

solution until identifh tion. A 3 to 5% formalin solution was used

for final storage.

Specimens were examined under a stereoscopic dissecting microscope,

identified to the lowest feasible taxon, measured, and enumerated.

Identifications were made with the aid of keys and descriptions presented

in Nardacci and-Associates (1981, 1982). Descriptions, notes, and
;

| sketches provided by other Ichthyological Associates, Inc. projects

also were used. Darrel E. Snyder (Larval Fish. Laboratory, Colorado

State University, Fort Collins, Colorado) and Jane' M. Gerlach (Consultant,

West Chester, Pennsylvania) verified clupeid identifications.

.Most specimens were identified to species. Some damaged specimens

too distorted to identify were tabulated as un1dentifiable. Larvae of

the genera Notropis,and Lepomis indistinguishable to species were
l

assigned to and/or categories' indicating the probabilities. Undamaged

rO
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specimens were met;sured to the nearest 0.5 mm interval (total length.

TL or fork leneth. FL when applicable) with an ocular reticle or a

Helios precision dial caliper. All specimens were counted; a maximum

of 100 individuals of any one species was measured per replicate,

Length data for each species were categorized into larvae and young.i

The larval stage was defineu as the early development after hatching

during which the yolk sac and larval finfold were absorbed, and the

fins and fin rays wer.: formed. The larval stage was subdivided into

protolarva, mesolarva, and metalarva af ter Snyder (1976) and was '

explained in Nardacci and Associates (1978).
,

In this report, the term young was used to designate fish

spawned during the current season which were fully transformed larvae,

characterized by complete absorption of the larval finfold and

attainment of the adult compliment of rays and spines in a ' fins.
s

Fish longer than 25.0 mm TL were not reported.4

3.1.1 DATA ANALYSIS

Numbers of fish caught were standardized by converting to density

(number per 100 cubic meters of water, n/100 m ). Tabular calculations3

and analyses were done on a Sperry-Univac 90/70 computer. Biomedical

computer programs (Dixon 1973) were used for most statistical tests.

Most statistical terts were run on logarithmic transformed densities

[ log 10 (x + 1) , wh . r x = density in n/100 m3] to linearize and normalize

the data. Results of chi-square and frequency tests on 1977 data

indicated that log trsasformations better normalized the data (Nardacci

O
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(
and Associates 197A). A logarithmic transformation was further suggested

,

! by a positive correlation of means with their vcriances. The distribution

of residuals (errors) of 1982 data was tested for gross violation of

assumptions (Green 1979). Residuals of nontransformed density data

indicated minimal skevness but a large amount of kurtosis (77.79).

Transformation reduced kurtosis to 1.33 and the distilbution of error

terms was nearly normal. Logarithmic transformatf or has been ecmmonly
1

sed for statistical enalyses of fish, ichthyoplankton, and zooplankton

(Cada et al. 1980, llodson and Conn 1977, Jacobsen 1979. Kernehan !

et al. 1975. Krause and Van Den Avyle 1979. Lewis and Silet 1980, Mathur |

et al.1980, Richkus 1980 Storck et al.1976, Thomas et al.197P).
!

Day and night data were computed and tabulated separately. Analyses |

() for pond-wide trends were limited to night data because of the more
,

robust data set (fewer zeros and higher numberc). Computed ratios were

simply night numbers (or density) divided by day numbers-(or density)

(N/D). Day / night catch differences were investigated with Kendall's '

measure of rank correlation test, T (Conover 1971). Kendall's T was

calculated from the-pooled catch of the 14 stations to determine the i

degree of correlation between day and night species composition,
1

To strengthen the use of the regression model developed in 1980

(Naruacci and Associates-1981), a polynomial regression was run on the
*

,

- 1982 day and night densities to determine the best relationship.- The -

,

1980 regression model, to predict day densities from night data, was I

fitted with'the 1982' data to test predictability. This model was based
.

on the pooled log transformed densities to reflect pond-wide trends.
O.

r
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An analysis of cevariance (ANCOYA) on 1978 through 1982 day and

night densities was done to establish if the slopes of the regression

lines in the day / night relationship each year were sig;nificat:tly

different.

The Discharge regression model (Nardacci and Associates 1981),

to predict Discharge densities from densities at Stations 13A2 and

16Al (locaced directly upstream cf the Discharge), was tested with

1982 data.

A three factor analysis of variance (ANOVA) test (Sokal and Rohlf

1969) was used to ascertain the ef fects of stations, dates, and replicates

on 1982 ichthyoplankton densities. The Student-Newman-Keuls multirange

test (SNK) was applied to identify means not significantly different

(Woolf 1968). The 957. confidence level (P < 0.05) was used for all teats. |h
unless noted otherwise.

Since past. data have indicated ichthyoplankton populate arous close

to shore, a paired t-test was applied to test for differences in the

catch between the nearshore and the offshore nets. The repliteste A
i net is closest to shore at Stations 14B1, 15B1, 12Bl. 13Al, 4Al, 10Bl.

and 10B3, while the B net is closest to shore at 1B1, 12Al, 13A2, 10B2,
i
'

931, llAl, and 16A1. Data (1977 through 1982) were tested to detect the

( introduction of bias by either net catch that would be undetected by
i

, the ANOVA.
1

Spawning in fishes has been related to increasing daylight and

! rising temperature (liynes 1970, Scott and Crossman 1973). Stepwise
| 1

'

I

,

M
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multiple linear regressions (MLR) (Sohal and Rohlf 1969) were used to

investigate relationships between 1982 and 1977 through 1982 ichthyoplankton

densities (dependent variables) and day length, cumulative river

temperature, and heating degree days (independent variables). For the

regression, station densities were pooled for each date to reflect

pond-wide densities. This decreased the inherent variability caused by

st' tion differences and aided in the assessment of general pond-wide

trends. The three independent variables were selected through the

process of " key f actor analysis" described in poole (1974) and have

explained much of the past varlapility in ichthyoplankton density.

Speales diversity indicer were calculated to obtain an index of

the quality of the fish community at each station and to help detect

major species changes from year to year. The diversity index measures

richness in species. Natural conmunities-tend to be populated by both
*

a few species with many individuals and many species containing only a

few individuals. 111ghest diversity values result f rom an even distribution

of individuals among the species.: Lov diversities result when a number

of-. competing species disappear and a few species become much more

abundant. Differencesindiversityindiceschertime(years)orbetween

stations may indicate population changes due to water quality. if'

habitat and all other- natural differences have .been accounted (llendricks

et ul.-1980).

Diversity indices were calcul'ated from date and season totals and,

were restricted to data sets with more than.50 fish. The Shannon-Weaver

O,
.

_. _ _
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function for mean diversity (H') (Lloyd et al. 1968a, 190eb) described by:

li' = P log 2 iP
g

.t = 1

was approximated with the proportion formula (Pielou 1966, Poole 1974,

Steucek 1977): -
_

a

/n i /w in

( N ) log., I(Nd)' . . Nh-1H".- !
6

i=1
,

.

where 11" = the approximated mean diversity, s = the total number of
M

species in the sannle, = the observed proportion of individuals in

th
the i species (i = 1, 2, 3, s), na the number of individuals in...

species 1, and N = the total number of individuals in the collection.

for blus in the estimate, the correction f actor "2N
~

To account was

incorporated (Pie. lou 1966, Poole 1974). The real diversity (H) can

never be known unless all individuals of all species are collected;

the latter formula provides the best approximation of 11 (Pielou 1966,

Steucek 1977).

Mean diversity has two components: richness of species and the

distribution of individuals among species. The evenness index (e, or

equitabf'ity) measur'es the latter component. Thio was computed f rom

the Shannon-k'eaver mean diversity by the expressions

e = l!"/ log 8
b

where H" = the approximated mean diversity and s = the number of species

in the collection (Pielou 1966). Log b refers to the log base used in

O

,
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1

the diversity calculation. The e index will be the same number regardless'

j ox the log base used, which is advantageous. Diversity indices, on the

other hand, vary somewhat depending on the log base used.

Species composition at each station was compared by percentage
,

similarity values af ter the formula given by Whittaker and _ Fairbanks (1958):
,

PSc = I min (a,b)

where-PSc = the percentage similarity and a or b = the percentage a species

comprises-in either sample A-or B, whichever is less. -The lesser

percentage composition of ecch species was summed for the two sample
,

i

comparisons to yield the total-PSc value. This index measures the

relative similarity of species composition and generally leads to the

grouping of communities by major taxa (Whittaker and Fairbanks 1958). >

( ]) Values range from 0 to 100. Values of 80 or greater were considered to .

represent high similarities for this report. '

'A single linkage dendrogran (based on PSc values) was constructed
r

to investigate the similarity among stations. The dendrogram allowed a.
,

heirarchical representation of station relationships (Pielou 1977). A
,

line drawn across the dendrogram at the desired similarity showed which
,

stations were similar or dissimilar. The more closely grouped stations |

were most similar to each other.
~

A simple Bray-Curt'is ordination (Poole.1974)', which rescits in a I

graphical clustering of stations. .was performed on PSc values- to ]
.

- - ,

determine community similarities,
i !

I

(:) :

- -
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Fishes taken by push net in 1982 are presented in Tabic 3.1-2.

Scientific and common names ari ta>.c ,omic order of presentation followed

Robins et al. (1980).

In this report, 9ome analyses am. discussion were limi'e/ to night

data because they provided a more robust data set and were more indicative

of larval fish population dynamics in York Haven pond. Total catch

refera to the combined numbers of fish taken, day and night. Densities

refer to means taken at night unless noted otherwise.

3.2 RESJLTS

Weekly day and night co11cetions are presented in Tables 3.2-1

through 3.2-40 and summarized in Tables 3.2-41 through 3.2-58. Density

and length frequency data for important species are given in Tables

3.2-59 through 3.2-65 and 3.2-66 through 3.2-72, respectively. No fish

were taken on 13 and 21 April; these dates were deleted from m st

tables and figures.

A total of 19.079 ichthyoplankters representing 33 species was taken

in 1.120 collections on 20 dates. April through August 1982 (Tabic

3.2-56). Of the total, 18,490 (96.9%) were larvae and 589 (3.1%) were

young (Table 3.2-58). Young were more numerous in night samples, but

comprised a higher proportion of the day catch. Night collections

yielded 16.011 fish, 83.9% of the total catch. The total night catch

was over five times greater than the day catch.

3.2.1 SEASONAL DISTRIBUTION

Weekly mean day and night ichthyoplankton densities, mean

river temperature, and daily river flow are plotted in Figure 3.2-1.
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:3River flow was near 500 m /s in early and mid-Mav, but heavy rains

.

'
i

3caused high river flew (>1,000 m /s) f rom 31 May through 22 June and in

early July (r.ible 2.1-3 Section 2.0). Despite two brief tetaperaturu .

I

peaks above 20 C in mid-May and early June, water temperature was below

20 C until after mid-June. Ichthyoplankton densities increased to an
|

on 18 May (Table 3.2-55), coinciding with Iearly peak of 306.08/100 m3'

the first 20 C temperature peak. Densities declined during late May

and remained low throughout June. The characteristic second peak of

ichthyoplankton occurred on 20 July during the centrarchid spawning
,

period, but uncharacteristically yielded the highest density of the
i

season (490.85/100 m3) . Day densities were much lower but generally I

followed similar trends. Maximum mean density during the day occurred

O em 20 aeir <>7.22 /200 m ). !3

i

Seasonal succession of species occurred with percids being the
t

firrt collected. One shield darter and one walleye werc_taken in April.

During May. .arvae.of the early spawners in the clupeid, cyprinid, [

catostomid, centrarchid, and percid. families were collected. The most

numerous species collected'in May were gizzard. shad, common carp, 1
_

spotta11 shiner, quillback, pumpkinseed/ bluegill, tesse11ated darter. .

banded darter, and shield darter (Table 3.2-57). -Number of species

taken was greatest on 2 June (22) and was high '.n late May and early-

July. Dominance of the major-taxa by date-is-shown in Figure 3.2-2.

Eatly and mid-May saraples were dominated by sportail shiner and common

carp; quillback domin'ated'throughout June, pumpkinseed/ bluegill were

predominant in July, while spotfin shiner dominated nr at August samples. -
O- ;

I i

.. -.

!
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3.2.2 SPECIES ACCOU'!f

Six families were represented by ichthyoplankton in 1982. Seven

taxa comprised over 94% of the total catcht pumpkinseed / bluegill (48.85%),

common carp (17.22%), spotfin shiner (10.41%), quillback (7.35%), spottail

shiner (5.25%), banded darter (3.49%), and tesse11ated darter (1.78%)

(Table 3.2-56).

A total of 118 clupeids (all gizzard shad) was taken in 1982; most

were taken on 18 May (Tabic 3.2-57). Most were collected from the east

channel (4A1) and in f ront of the TMINS Intakes (13A2) (Tabic 3.2-56).

Nearly 78% were taken at night,

Cyprinids ranked second in family abundance and collectively

comprised over 34% of the total catch (Table 3.2-56). The most common

hcyprinids were common carp, spottail shiner, and spotfin shiner. Mimic

shiner indicated a continued population increase from previous totals

(Nardacci and Associates 1982); at least 170 were collected, mostly

from Station 14Bl. Most mimic shiner were taken in late July and August,

indicating a tendency for late spawning (Tabic 3.2-57). Other cyprinids

| collected were the central stoneroller, golden shiner, conely shiner,

; swallowtail shiner, bluntnose minnow, blacknose dace, longnose dace,

creek chub, and fa11 fish and coflectively comprised less than 0.5% of

the total catch.

Common carp abundance recovered from the low numbers taken in 1981

and ranked second in overall abundance (3,285 specimens, 17.22%) (Table

3.2-56). Larvae exhibited two spawning peaks (Figure 3.2-3) as noted

O

1
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in previous years (Nardacci and Associates 1977, 1978. 1979, 1980, 1981,
,

1982) and at another Susquehanna River site (Jacobsen 1980, 1981, 1982).

Greatest densities were taken on 18 May (Tabic 3.2-59). Station 9B1
.

yielded the highest dennity of common carp. although high densities were ;

also recorded at stations located aloni, west TMI (13A2. 11A1. and 16Al)

3and at Stations IB1 .nd 10B2. Highest density recorded was 760.89/100 m . ,

Most specituens were protolarvae (Table 3.2-66). Mean length of larvae

was 5.9 mm TL.

Spottail shiner ranked fifth and comprised 5.25% of the total catch

(Table 3.2-56). They were collected from 4 May through 20 July (Table

3.2-60); density peaked on 18 May. Most were taken at the THINS Intake

(13A2) and Discharge (llA1) stations. Highest density recorded was

124.16/100 m3 on 11 May. . A major spawn occurred from early to mid-May

followed by a minor spawn in late June (Figure 3.2-3). Most spotta11

shiner were protolarvae (Table 3.2-67). Mean langth of larvae was

6.0 mm TL.

Spotfin shiner ranked third in abundance comprising 10.41% of

the overall catch-(Table 3.2-56). Larvae were collected from 18 May

through 24 August, but the catch was sparse until 30 June. . Peak +

density occurred on 16 August with the highest density recorded at
,

Station 14B1 (209.54/100 m3) (Table-3.2-61). During August spotfin

shiner comprised.-71 to 91% of the night catch (Figure 3.2-2). Highest
[

densities were collected from Stations 14B1 and 10B2. Mean length-'

of larvae was 9.0 mm TL. Young were first taken on 20 July (Table

.0-
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3.2-68). Protolar'.ne comprised only 37.68% of the total, but their

presence throughout the summer indicated fairly steady spawning from

late June through August.

Catostomics were represented by quillback, white sucker, northern

hog sucker, and shorthead redhorse (Table 3.2-56). Qu111back ranked

fourth in overall abundance ( 7. 35 ?.) . Most were taken at stations located

3along west TNI on 25 May and 2 June. liighest density (183.61/100 m )

occurred on 2 June at Station 13A2 (Table 3.2-62). Quillback dominated

the catch in mid- and late June (70 to 78% of the night catch), when

other species were low in abundance (Figure 3.2-2). Average length

of larvae was 8.4 mm TL, Most (96.39%) we.e protolarvae (Table

3.2-69). All other catostomids comprised less than 2% of the

total catch. A total of 297 shorthead redhorse was taken; it ranked

eighth in overall species abunc mee and fif th in daytime collections.

Ictalurids accounted for 0.417. of the total catch; 77 channel

| catfish and one yellow bullhead were collected (Table 3.2-56). Most

were taken on 13 July (Table 3.2-57). Larvae appeared only after

. river temperature reached 25 C, as noted in previous years (Nardacci
1

j and Associates 1977, 1978, 1979, 1980, 1981, 1982). All ictalurids

were taken at. night.

Centrarchids were the most abundant family taken in 1982, with

pumpkinseed/ bluegill larvae and young comprising 48.85% of the total

catch (Table 3.2-56). Other centrarchids taken were the rock bass,

redbreast sunfish, smallmouth bass, largemouth bass, white crappie,

and black crappie; these together comprised less than 1% of the g
total catch.
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() Pumpkinseed/ bluegill were mont numerous during 13 through 27 July

(Table 3.2-57) and comprised 86 to 93% of the night catch during this

period (Figure 3.2-2). liighest density (5,527.40/100 m3), a record

for the study, occurred at Station 14Bl; density was also high at 4A1
:

(Table 3.2-63). Mean larval length was 7.0 mm TL, but most collected - !

vere between 5.0 and 6.0 mm TL _ (Figure 3.2-4). Protolarvae accounted for

60.52% of the specimens (Table 3.2-70). This taxon was most numerous

at night, but com,rised over 65% of the day catch. The main spawning j

time extended from late June through early August, after the river flow
t

(<l.000 m3 s) and water temperature (>20 C) stabilized. |/
i

Percids were the fourth most abundant family-with-specimens of ;

!
tesse11ated darter, banded darter, yellow perch, shield darter, and - t

walloye together comprising 5.77% of the catch (Table 3.2-56).

Tesse11ated darter ranked seventh overall with 1.78% of the total

j catch (Table 3.2-$6). They were collected during 4 May through 13 July
|

| (Table 3.2-57). Most were taken'on 18 May; Stations 12A1;and IBl. yielded

most larvae. Highest density recorded was 66.49/100 m3 (Table 3.2-64).

Mean length of tesse11ated darter larvae was 6.1 mm TL. Ptotolarvae

were the most abundant life stage (92.83%); most spawning occurred in
.

,

May (Table 3.2-71).
:

Banded darter ranked sixth overall comprising;3.49% of the total e

Icatch (Table 3.2-56). Most were taken on 2 June; highest density

recorded was 68.85/100 m3 at Station 13A2'(Table 3.2-65). They were

most numerous at1 stations 1431 and 13A2.. Mean length of larvac was

6.6 mm TL. Protolarvae'were the most numerous life stage (94.61%)

O ,

(Table 3.2-72). Spawning extended during early May through early. July..

't
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3.J.2 ANOMALIES AND PARASITES

Anomalies or deformities were observed on 50 specimens (0.31%) of

the fish taken at night. Jaw and eye malformations were most common.

Tunors or grewthu were noted on one channel catfish and a rock bass.

Fifteen fish (0.09%) were parasitized by the anchor worm. Lernaen. The

presence of Lernaea was usually accompanied by emaciation. Glochidia

were attached to the lips and fins or in the gut of 12 cyprinid larvae,

mostly in August. Fish were often emaciated when glochidia were

attached to the lips. Black spot was noted on two spotfin shiners.

3,2,4 SPAWNING PERIODS

Seasonal abundance (density) of the seven most common taxa and the

relative abundance of protolarvae are shown in Figure 3.2-3. The spawn-

ine, period for each taxon was assumed to be about 5 to 10 days before

yolked larvae appeared in samples. Most fertilized eggo hatch after

3 to 10 days of incubation depending upon season, water temperature,

and species (Hardy 1978, Jones et al. 1978). Early spring spawning

f1shes (suckers and perches) hatch after a longer incubation (5 to 10

| days) than late spring (carps and minnows) or summer (sunfishes and
|

catfishes) spawners (3 to 7 days). The presence of protolarvac (mostly'

yolk sac larvae) indicated recent hatching, as the yolk is absorbed
i

! within a few days.
I

The 1982 spring spawning season was disturbed by unusually high
i
| river flow during late May through 1 'e June. Densities of all spring

spawned larvae declined during June (Figure 3.2-3). Common carp,

O
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spawns after river flow declined and water temperature increased in

late June. Centrarchids began spawning and hatching in May after-

water temperature reached 20 C, but larvae were virtually absent

during much of June. Larvae of summer spawned species appeared in

late June and July after water temperature remained above 20 C. ,

These included golden shiner, mimic shiner, spotfin shiner, channel
-

catfish, redbreast sunfish, and pumpkinseed/ bluegill. The appearance I

of most of these species in July rather than June indicated a delay

of spawning caused principally by the unusual water temperature and
>

river flow conditions.
:

3.2.5 ANOVA RESULTS

The three factor ANOVA results on 1982 data are presented in Table
,

3.2-73. Date accounted for the most variation in densities; station and

the station-date interaction were also significant. . The SNK indicated
,

i
that densities on 18 May were significantly higher (resulting from-more

;

even distribution of densities among the stations) than all other dates
!

(Table 3.2-74). Densities on 25 May, 2 June, and 13 and'20 July were

the next highest and were not significantly different from each other.
-

- i
Low densities' occurred early and late in the sampling. season ~ (4 May

- and 24 August) and~during. unseasonably high river flow periods (10L i
.

and 15 June, and 6 July).-

Statione 14B1 and 10B2 were ranked highest'and significant1y'

different from all other stations and each other (Table 3.2-74). i
,

Station 4A1, with frequent low densities but.a large overall mean,
|
'

|

_ .
_ __

-
--
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tanhed similar to five other stations. The ANOVA ranhed stationa ~nd

dates somewhat different than arithmetic means because log transformations

minimized the influence of a single station or date catch. Station-date

interaction was an expected significant factor because of the spatial
1
'

and temporal variability among species, habitats, and spawning times.

3.2.6 SPATIAL DISTRIBUTION

Specific species tended to populate certain areas (stations) in

York Haven Pond, a phenomenon noted in the paat. Common carp were

prevalent at Station 10B2 and among the west TM1 stations (16Al, 13A2,

11A1, and 9B1) (Figure 3.2-5). Spotta11 shiner also were more common

among the west TM1 stations. Spotfin shiner were most common in the

west channel at Stations 10B2, 14B1, and 12Al, but were also abundant at

the center (9B1) and east channel (4A1) stations. Quillback were most g
common among west TM1 stations. Pumpkinseed/ bluegill were most abundant

in the low flow areas of the west and east channels (Stations 14B1 and 4A1).

The tesse11ated darter and/or banded darter were more abundant at Stations

14B1, 12Al, IB1, and along west TMI.

Station densities (means) are given in Table 3.2-55 and illustrated

in Figure 3.2-5. Mean density at Station 1431 was the highest recorded

and Station 4A1 ranked second; both had high abundances of pumpkinseed/

bluegill larvae. Stations ISBl 13A1, and 10B1 yielded the lowest overa 1

densities.

The paired t-test on 1982 nearshore and of f shore net catches indicated

no significant dif ference (P < 0.05) between the replicate catches (near-

shore not mean density = 100.9, offshore net mean = 101.6, t = 0.319).y

- - - - . - - - -
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This indicated that no bias was introduced to the data due to net

posttion.

3.2.7 DIEL DISTRIBUT10!i

rish taken at night outnumbered those t aken during the day by a

factor of 5.2 (Table 3.2-57). On individual dates the N/D ratio varied

from 0.6 (10 June) to 38.6 (11 May). Ratios of the 252 paired day / night

samples (at all 14 stations) ranged from 0.06 to 209.50; only 29 (11.5%)

of the paired sets had higher densities during the day.

Most species were taken more often at night. Highly nocturnal

species (> 90% taken at night) included common carp, golden shiner,

spotrail shiner, quillback, channel catfish, and redbreast sunfish

(Table 3.2-56). In addition over 85% of spotfin shiner, rock bass, and
4

d>/ tesse11ated darter were taken at night. Some species were relatively common

in day samples (>30%) and includc<l the comely shiner, white sucker,

shorthead redhorse, smallmouth bass, and banded darter. Day and night

samples were more similar than dissimilar in their species composition

by Psc (69.7) and Kendall's T (0.68, positively correlated at P < 0.05).

The same seven taxa comprised over 90% of the samples taken during the

day and at night. Species ranks were slightly different, since shorthead

redhorse was the fifth most abundant species in day sampics.

A linear relationship between 1982 day and night densities yielded
i

a correlation coefficient (r) of 0.90. The 1982 density data were then

used in the model to predict day densities based on observed night

densities (Table 3.2-75). The resultant predictions for 18 day densities

O

__
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were compared with observed day densities and plotted with the 90 and

95% confidence intervals in Figure 3.2-6. Only one point (5.6%) fell

outside the 95% confidence interval and three (16.7%) were outside the

90% confidence interval. Chance alone would allow 5 to 10% of the

points to fall outside these respective limits. Calculated residuals

did not indicate any unusual pattern and most observed vs. predicted

points fell within the expected limits. This indicated that the day /

night densit y relationship in 1982 was not significantly difterent

from that calculated for 1978 through 1980.

The ANCOVA on all day and night data indicated no significant

difference in the slopes of the regression lines (1978 through 1982)

(P < 0.17). Therefore, the day / night relationship in all years was

similar.

3.2.8 DISCHARGE DENSITIES

Densities at Discharge Station 11A1 ranked sixth in overall

abundance. SNK results showed that densities at Station 11A1 were not

significantly different from five other stations (Tab'.e 3.2-74).

To monitor variations in Discharge densities, the 1980 Discharge

regression equation was applied to predict 1982 Discharge dearJties

(night data only); results are presented in Table 3.2-76 and Figure 3.2-7.

The residuals indicated that actual densities at the Dischargo were often

higher than the model predicted; however, only two points fell outside

the 95% confidence limits. The model still effectively predicts the

densities that can be expected at the Discharge based on those collected

9

- _ _ __ _ _ -- __
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at Statiens 13A2 and 16A). The higher observed than predicted densities

i

at the Discharge in 1982 may have resulted from the high river flow that

either concentrated larvae at the Discharge or caused larvae along TM1

to be less dispersed than in previous years. Ilowever, the close relation-

chip of observed and predicted densities showed that Discharge densities

were not significantly different from those of previous years.

3.2.9 SIMILARITY INDICES AND SPECIES DIVERSITY

Percent similarity indices among stations at night ranged from

13.01 (Stations 14B1 and 16A1) to 91.40 (Stations 13A2 and llA1) (Table

3.2-77). Low PSc values , shown graphically in Figures 3.2-8 and

3.2-9 were mostly associated with Stations 14B1 and 4A1. liighest

association (>80%) was among the west TMI stations, and between
'

Stations 14B1, 10B1, 12Bl. and 4A1 due to a high percentage of'

pumpkinseed / bluegill larvae. The high PSc values along TMI were

attributed to the laminar flow along the island which carried larvae

en masse through the sampling areas.

Species diversity at the 14 stations at night ranged from 1.01

(Station 14B1) to 2.91 (Station 15B1) (Table 3.2-56). At night,

diversities over 2.0 occurred at all but three stations (Figure

3.2-10); by date, diversities over 2.0 occurred only from 25 thy

through 10 June and aga.in on 6 July (Table 3.2-57 and Figure 2.2-11).-

Diversity indices for overall day and night catches were 2,07 and 2.49,

respectively.

~

' ( ~),

C

*
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Diversity indices at three stations (14B1, 12B1, and 10B'' fell

i

|

below their previous ranges (Figure 3.2-10). These stations were
i

ilocated in the west channel of York Haven Pond (Figure 3.1-1). The

low indices were attributed to the overabundance of pwnpkinseed/ ;

ibluegill larvae coupled with the low numbers of other species taken. '

3.2.10 ENVIRON!! ENTAL FACTORS RELATING TO ICHTHYOPLANKTON DENSITIES - 1982

Regression analysis for heating degree days (HDD in F) and

cumulative river temperature (CRT in F) in 1982 explained 74% of the

variation in ichthyoplankton densities (r = 0.862). The equation for

196s .ata was:

A

Y = -59.42 - CRT + 0.01(HDD)

^

where Y = the estimated ichthyoplankton (log) density on any date. The

2coefficient of determination, r , (0.74) was not as high as in most

other years (Nardacci and Associates 1981, 1982) because day length,

usually the most significant factor, did not enter into the 1982

equation.

For combined ichthyoplankton data 1977 through 1982, day length

(DL in hours) end cumulative river temperature explained 70% of the

variation in densities (r = 0.834). The resulting equation was:

A

Y = -14.83 + 1.17(DL) + CRT.

3.3 DISCUSSION

Ichthyoplankton surveys and analyses were conducted similar toi

previous years to facilitate comparisons in abundance and distribution

.
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O
of newly spawned fishes in York Haven Pond. Trends that occurred

previously and were also evident in 1982 includedi

1) Annual Seasonal Abundances

Each year (1976 through 1981) the initial ichthyoplankton density

I
peak occurred in spring just af ter water temperature reached 20 C

.

(Table 3.3-1 and Figure 3.3-1). However, the initial peak in 1982>

was not the highest observed; it-was superseded by a larger peak in

late July. In 1982 as in past years, densities were profoundly affected

by changes in river flow and water temperature. River flow above

31,000 m /s and water temperature below 20 C tended to decrease densities

in all years.

Total and night abundances of larvae taker, in 1982 were the lowest

to date (Table 3.3-2). Day numbers were within the previous range.

Since the 1982 density trends followea previous guidelines (peaks-

initiated by 20 C water temperature and moderated by high river flow).
| the lower numbers may be attributed to heavy _ late spring rains which

lowered water temperature and increased river flow.- NOAA reports

verify that-average temperature and rainfall were below and above

normal means, respectively, in May and June.

2) Species Composition

Overall species composition in 1982 was similar to previous years;

the same seven taxa were most common and~ comprised over 94% of the total

citch (common carp, spottail shiner, spotfin shiner, quillback, pumpkinseed/
. _

0;
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9
bluegill, tesse11ated darter, and banded darter) (Table 3.3-2 and

Figure 3.3-2). Relative abundance and ranks of these species varied

somewhat each year depending upon spawning success (Figure 3.3-3).

Previous recorded maxima or minima were exceedvd by three species

in 1982. Quillback larval abundance was the lowest recorded (Table

3.3-2). Channel catfish young also were taken in record low numbers.

A record high number was recorded for pu-okinseed/ bluegill. This taxon

may be increasing in certait. areas of York Haven Pond (Figure 3.3-4).

Electrofishing, seine, rnd trapnet d'ta for these species suggest that

catches have generally riaen since 1976 (Nardacci and Associates 1977,

1978, 1979, 198' . 1981, 1982).

3) Spatial Distribution: '

Stations 14B' and 4A1 were typically the most abundantly populated h

areas of York Haven Pond due principally to the high density of pumpkinseed/

bluegi4' larvae taken each year in July. Station 10B2 and sometimes

9BI yielded high densities, largely due to the abundance of

common carp and/or spotfin shiner. Yearly density fluctuations at the

various stations usually reflected the spawning success of one or two

key species. Stations ISBl. 10B1, and 13Al 5ere typically low density

station. ach year due mainly to their lack of nearby suitable spawning

habitat (paucity of shoreline or steeply cut banks). Density at the

Discharge station (11A1) ranked between sixth and ninth each year.

Spatial distribution of the more common species in York llaven Pond

generally followed similar trends each year (Figure 3.3-4). Common carp

#

,
. _ -
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vere numerous at S t r.M i . ' d $. , 131, 4Al, along west TM1 (16Al, 13A2,
;

ll A1 and 9B1), and at south Shelley Island (1032 and 10B3). The wide- !

Ispread abundance of commor carp was probably a result of spawning success

and drift. Spottail shiner were most common at Stations 14Bl. 4Al, along

west TM1, and 10B2. Spotfin shiner were abundant-late in the season |
|

' at the calm water stations (14Bl. 12Al, 10B2, and 4A1). Both spotta11,

shiner and spotfin shiner abundances probably resulted from larvae
;

spawned directly in York llaven pond rather than from drif t. Quillback
't

abundances were probably the result of drift and larvae were collected >

primarily at stations along west TM1 and at Stations 4A1 and 12A1.
{

pumpkinseed/ bluegill preferred the calm water areas of Stations 14B1 ,

and 4Al. Stations downstream from these areas typically yielded
;

I pumpkinseed/ bluegill larvae as drift. (During low river flow (<175

| 3m /s) the east channel backwater flows, out past the north tip of-
| .

TM1 and consequently down the west-shore of TMI). The-tessel'='ed

darter and banded darter varied greatly in abundance but seet..ed to
i

prefer stations along west TMI, 14B1, IBl. and 12A1.
- }

4) Temporal Distribution:

Species abundance followed previously documented seasonal trends
,

?

typical' spring spawners (common carp, spotta11 shiner, suckers,; and_

_

;

perches)-comprised the initial density peak. Early summer spawners

included many centrarchida, some minnows, and catfishes. Late spawners _ _ ;

i(pumpkinseed/ bluegill, spotfin shiner, and mimic shiner) typically

- O -

i

i
- __ _ _

._
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comprised the second density peak in July. In 1982, girzard shad

larvae appeared mainly in mid-May curresponding to the first 20 C

i water tenperature; previously they had been associated with 25 C

water temperature in York llaven pond, llowever, the total gizzard
.

shad catch was low ar.d its preferred spawning temperature in York

Haven pond could not be determined. Jones et al. (1978) determined

that gizzard shad spawn most actively at 18 to 19 C, usually as

temperature rises. Hatching occurred from 36 hours to a week later,

depending on temperature (Bodola 1966). Young channel catfish

appeared in samples only after the river temperature reached 25 C,

a phenomenon noted in past years. The low 1982 catfish abundance

may have been caused by the unusual river flow and water tetrperature

conditions, since they prefer temperatures of 21 to 29 C for spawning

(Jones et al. 1978).
|

| 5) Diel Abundance:
|

The 1982 night samples contained 5.2 times more fish than day

samples; this ratio falls within the previously established range

(4.1 to 7.8) . More species were found in 1982 night samples (31)

than in day samples (27); both day and night catches for 1982

bettered the previous records (24 and 30, respectively) (Table

3.3-2). The fact that fish larvae are more commonly taken at night

has been well established (Cada et al. 1980, Edwards et al. 1977

Lathrop 1982 Lewis and Siler 1980, Nardacci and Associates 1982,

Van Den Avyle and Fox 1980).

O



. _ . _ _ _ . _ . _ _ _ _ _ _ _ . _ . _ . . - - - __ ___ ____ _ ._ .__ _ _.-._ __

i,

137 j

i
t

!i

i
!

'

; O '

The 1980 model to predict day densities was used successfully on ;

1982 data. An ANC0Vn compared the slopes of the 1978 through 1982 ;

j |-
regression lines and indicaud that the ycarly day and night density

_

!

| trends were not significantly different. If sampling were done during i

cither phase (day or night), densities could be predicted for the !
!

' 'other phase based on past and observed data and the linear relationship

between them.
.

3.3.1 DISCilARCE MODEL

Use of the Discharge model permitted the monitoring of ichthyo-
,

plankton densities expected at the Discharge based on upstream densities. [

Approximately 80 to 90% of the densitics can be predicted from the 1980
t

model. A change at the Discharge station, which may influence ichthyo-

plankton density above or below expected levels, could be detected by

the model based upon densities in unaffected areas. ;

" 3.3.2 ENVIRONMENTAL FACTORS RELATED TO LENSITITJ
|

Many environmental factors affect ichthyoplankton densities through|

i

modifications of spawning.and hatching success. It is well known that

spawning in fishes is related to day length and' rising spring water

temperature (Hynes 1970 Scott and Crossman 1973). Another important t

,

factor af fecting densities in York llaven pond is the seasonal spawning -
'

, succession of the different species, which results in,the yearly bimodal
|

peaks-in ichthyoplankt'on abundance. . The magnitude of these peaks seems
i

- to be related to tid modified by water temperature and river flow i

conditions in York Haven Pond. -Water temperature of.20 C or more

:

O
.

_. _ ._

m
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appeared related to hatching success of most species. It is unclear

3why high river flow (>1,000 m /s) and lower water temperature (<20 C)

are associated with lower density but the most probable causes include

1) disruption of spawning and hatching; 2) dislocation, s11tation,

abrasion, and/or thernal shock to eggs or larvae; and 3) displacement

and dilution of larvae in the higher volume of water.

These observed influences (20 C water temperature and high river

flow) have not related well to ichthyoplankton density fluctuations in

the mathematical models tested. On the other hand, factors such as

day length and temperature parameters that reflect the general warming

trends have been mathematically related to density. Regressions

involving day length, heating degree days, and cumulative river

temperature have explained from 70 to 95*. of the variability in '

densities. These trends may be even clearer if regressions are

reffned to a single species or to early or late spawning groups.

To date, any variations in York Haven Pond ichthyoplankton

| densities (seasonal abundance, composition, spatial, temporal, and
i

diel distribution) were apparently most related to Jariations in

preferred spawning conditions and environmental factors ratner than

to TMINS.

*
1

|
|

@

1
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7able 3.1*1

cation and descript'sa of ichthyoplankton push net stations sampled in York Haven pond in 1902.

Ftation N n er_ location and Descrittion

0TM-LF 14t1* 400 10' 12" N, 76 4$' 00" W beginning from a point $00 m downstress from .he fall line
riffles along the t shore of York Haven l'ond. Water depth varied from 1.0 to 1.$ m.
Substrate was met., Soulders, cobbles, pebblen, and some mud. Current voic11 ties + vere
generally moderate to slow.

TM LF-1$BI 400 10' 02" N, 760 44' 14" W beginning from a point along the east shore of Hill Island
about 500 m belcw the fall line riffles. Water depth varieo frca 1.0 to 1.5 m.
Substrate was mostly boulders, cobbles, and pebbles. Current velocities were moderate.

TM LF-1B1 400 10 ' 11" N, 7 60 43' 27" W beginning f rom a point upotream of the Tri County Marina
along the east shore of York Haven pond. Water depth varied f rom 1.0 to 2.0 m. Bottom
was boulders, cobbles, and pebbles. Swift to moderate current velocities prevailed.

UbtF=12B1 400 08' 45" N, 700 44' 46" W beginning from a point about 200 m below the mouth of
Fishing Creek along the west shore of York Haven pond. Water depth was about 1.0 m.
Bottom was mostly md with some pebbles and gravel. Current velocities were moderate.

0TM LF 12A1 400 08' $7" N, 76 44' 17" W beginning from a point on the west shore of Shelley Island
opposite Station 12Bl. Water depth varied from 1.0 to 1.5 m. Bottom vet matly md
with some pebbles and gravel. Current velocities were moderate.

09 ' 16" N, 76* 43 ' 54" W beginning from a point along the east shore of shelleyni LF-13Al 400
Island opposite the TMINS Unit 1 Intake. Water depth varied from 1.5 to 2.0 m. Bottom
was motly mud. Current velocities were taoderate.

TM*1.F* 13 A 2 40* 09' 16" N, 76 43' 40" W beginning f rom a point upstream f rom the TMINS Unit 2
Intake to a point upstream of the Unit 1 Intake. Water depth varied from 2.0 to 3.0 m

O but up to B.0 m directly in front of the Intake structure. Bottom type was mostly
' boulders and mud. Current vae usually swift,

nblF-4A1 400 009' 16" N, 76 43' 17" W beginning at a point along the east shore of nit opposite
the TMINS Unit 2 Cooling Tower W3. Water depth vstied f rom 1.0 to 1.5 m. Bottom was
tud with some tree stumps. Current velocities were slow to none.

0TM*LF 10B1 400 08' 06" N, 76 44' 30" W beginning on the east shore of P. ashore Island downstream
from the north tip. Water depth was about 1.0 m. Bottoir was mostly mud with some
cobbles. Current velocities were coderate.'

|

TM-LF-1032 400 08' 02" N, 76* 43' 5B" W beginning at the southwestern tip of Shelley Island. Water
depth varied from 1.0 to 1.5 m. Bottom was mostly nud. Current velocities were

I moderate.

UbtF 10B3 400 08' 08" N, 76 43' 56" W beginning at the southeastern tip of Shelley Island. Water
depth varied from 1.0 to 1.5 m. Bottom type was mostly mud. Current velocities were
mostly moderate to slow.

D9tF 931 40 08' 08" N, 76* 43' 35" W beginning at a point 200 m upstream from the York Haven Dam0
.

along the southwestern shore of TMI. Water depth was about 1.0 m. Bottom type was
mostly mud. Current velocities were moderate.

TM LT+11A1 40' 09 ' 04" N, 7 60 43' 39" W beginning at a point 200 m downstream from the TMINS
Discharge. Water depth was about 1.0 m. Bottom was mostly rud. Current velocities

I were moderate to slow.

0TM-LF-16Al 40 09' 19" N, 76* 43' 38" W beginning at a point 500 m downstream from the north tip of
nt! 6.long the west shore. Water depth varied from about 1.0 to 1.5 m. Bottom type was
me,.iy boulders, cobbles, pebbles, and some mud. Current velocities were swift to

j moderate.

prefix TM-LF deleted for discussion in text.
' + surf ace current velocities were defined as slow ( < 15 cm/sec), moderate (16 to 40 cm.sec), and swif t

( > 40 cm/sec) at sumer river flows 1 $66 m3/s (20,000 cis).
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Table 3.1-2

List of scisntific and common names of ichthyoplankton taken by push net hin York Haven Pond in 1982.

Scientific Name Common Name

lupeidae Herrings
Dorosoma cepedianum (Lesueur) Gizzard shad

Cyprinidae Carps and Minnows
Campostoma anomalum (Rafinesque) Central stoneroller
Cyprinus carpio Linnaeus Common carp
Notemiponus crysoleucas (Mitch111) Golden shiner
Notropis amoenus (Abbott) Comely shiner
Notropis hudsonius (Clinton) Spottail shiner
Notropia procne (Cope) Swallowtail shiner
Notropis spilopterus (Cope) Spotfin shiner
Notropis volucellus (Cope) Mimic shiner
Pimephales notatus (Rafinesque) Bluntnose minnow
y.hinichthys atratulun (Hermann) Blacknose dace
Rhinichthys cataractae (Valenciennes) Longnose dace
Semotilus atromaculatus (Mitchill) Creek chub
Semotilus corpora 11s (Mitch111) Fa11 fish

|kCatostomidae Suckers
Carpiodes cyprinus (Lesueur) Quillback
Catostomus'commersoni (Lacep'ede) White sucker
Hypentellum nigricans (Lesueur) Northern hog sucker
Moxostoma macrolepidotum (Lesueur) ?>he chead redhorse

letaluridae Bullhead catfishes
Ictalurus natalis (Lesueur) Yelluv hu11 head
Ictalurus punctatus (Rafinesque) Channel catfish

Centrarchidae Sunfishes
Ambloplites rupestris (Rafinesque) Rock bass
Lepomis auritta (Linnaeus) Redbreast sunfish
Lepomis gibbosus (Linnaeus) Pumpkinseed
Lepomis macrochirus Rafinesque Bluegill
Micropterus dolomieui Lacepede Smallmouth bass
Micropterus salmoides (Lacepede) Largemouth bass
Pomoxis annularis Rafinesque bhite crappie
Pomoxis nigromaculatus (Lesueur) Black crappie

Percidae Perches
Etheostoma olmstedi Storer Tesse11ated darter
Etheostora zonale (Cope) Banded dartsr
Perca flavescens (Mitchill) Yellow perch

i Percina peltata (Stauffer) Shtc1d darter
I Stizost.edion vitreum vitreum (Mitch111) Walleye |h

1

. _ _ - - -. . .
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porosome 4,p,d tswm - - - - 9 14.e3 - - - - - - - - - - to e.17

( ypf ttyas gpg. gig - - * - 2 3.21 2 3.39 - - - - - - - - as c.tve

I l.55 5 6.55 15 4.30 4 6.76 5 7.62 3 4.96 1 1.32 - - 34 e.5 7
p_.21**tioSul .srvsolyns g.g

* - I I.3I 4 4+42 - - * - - - - - * * 5 0.06
E211o2114!MEDMI

- - - - 4 6.60 - - - - - - - - - 4 0.07
M. CM2.it'2 Tolm ell
H. [L_so::t us

- - - - - - - - - - - - - - - e7 3.12

4 6.26 2 2.62 73 119.96 39 66.09 130 197.55 32 52.97 158 209.54 35 55.04 492 8.23
5 1281*P grus
g. volgt gilus

- - - - * - 32 54.24 6 9.05 6 9.92 4 5.29 - - 48 0.6J

2 3.10 - - - - - - - - - - - - - - 2 0.03
{tmerholas notphs

- - - * * - - - - - - - - - - - 2 0.U3
6F.inic ht.hyg st re s ui vs
lemot 119g stromaratorus - - - - - - * - * - - - - - * - 1 0.02

3, go3_gggy - - - - - - - - - - - - . . - 1 g,cy

LI.f2hd12 tver t=s - - - - - - - - - - - - - - - 77 1.29

genaugg mseLt2A - - - - - - * - - - - - - - - 11 0 20-

tungst_omg mac mient4at_gs - - - - - - - - - - - - - - - - 5 0.0M-

;ct-lurve guqrtstagg
- - 2 2.62 - + - - - - - - - - - - 2 0.01

- - 4 5.24 4 6.46 - - - - - - 2 2.e4 - - 17 c.2s
/y Algl s tes ruvet t r ia

- - - - - - 1 1.73 - * - * 2 2.66 - - 3 0.05
immte entitus
L. nWkatos /1. e wrot his us 28 43.71 369 ab3.37 3395 5527.40 1019 1759.91 153 237.51 79 47.92 29 38.45 9 14.16 5076 e4.67

Nir r ort erst do t at eni * - - - - - - - - - - - - - - - 5 4. M

Mn_dg awlart.s - - - - 3 1.65 - - - - - - - - - - 1 0.02

f t htost** elme t*di - - - - - - - - - - - - - - - 3 0.05

- - 1 1.31 - - 1 1.68 - - - - - - - - 44 0.74
t p.irule

- . - - - . . . - - - - . - - - 10 D.t?
gym gguy
nuorteslog y. uitmo - - - - - - - - - - - - - - - - 7 u. t 2

li 54 3 2 _.,,,$ SOLO? 1507 57&9.65 !!!7 1993.80 294 4!.6.76 70 115.67 196 259.91 44 69.26 5991
IM L '

~
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Table 3.2-42

flus 6er (n), mean density (n/100 ar ), and percent composition (1) of ichthy, plankton taken at night by push net at Station 1M-II-15B1, 27 April through 24 August 1982.3

Apr Mey May May itsy Jun Joe Jun Jun Jun

27 4 11 18 25 2 10 15 22-23 30

a 1ensity a dees t ev n density a dens try a density n density a density a density a density a dens t tv ..
Cyprimus tercio

- - - - 4 5.51 1 1.31 - - - - - - - - 3 4.52

Potruois hadsonius -. - - - 3 4.09 - - 3 4.43 1 1.53 - - - - 1 1.49
- - - - - - - - - - - - - - - - g g,53

| 3. estlooterus
|

Ceroiodos cvprimss NO - - 9 12.84 10 13.73 11 14.08 5 7.39 - - - - 12 17.95 - -

Ceto-toaut; cossnersont . - 1 1,43 - - - - - - - - . - - - - .

Merostoms macroteoidatum - - - - - - - - 2 2.96 3 4.70 1 1.63 - - - -

Ictaturus punctatus FISH - - - - - - - - - - - - - - - - - .

Ambtoolites rupestris - - - - - - - - - - - - - - . , , ,

Lemesis sutitus - - - -' - - - - * - - - - - - - - -

1. albbosus /1. sacrochirus T4 KEN.
- - - - - - - - - - - - - - - - - -

Etheostoma olnetedi - - - - 2 2.77 - - 1 1.48 - - - - - - - -

J, sonste
- - 14 19.98 4 5.41 17 21.88 8 11.83 3 4.65 - - 3 4.49 - -

P+rcine peltets 1 1.52 1 1.43 1 1.35 1 1.26 - - - - - - - - - . PJ

[]TUTAL 'l 1.52 25 35. 68 24 32.87 30 38.53 19 28.09 7 10.88 1 1.63 15 22.44 5 7.55

Table 3.2-42 continued.

Jul Jul Jul Jul Aug Aug Aug Aug

6 13 20 27 3 10 16 24

e density a d ens ity a dens it y a deemitt n density n d ensity n ' density n dens ity Total I

cyprinus carpto - - - - 3 4.80 - - - - - - - - - - 11 6.06

Notr&pis hudsonius - - - - - - - - - - - - - - - - 8 4.40

3 4.48 4 6.31 13 20.57 1 1.80 2 2.96 - - 4 5.69 1 1.45 29 15.93
3. soitosterus

- - "- - - - - - * - - - - - - - 47 23.82
carciodes crprinus

- - - - - - - . - - *- - 1 0.55
Cetostomus commersoni - - - -

Moro-toma macrolenidocum - - - - - - - - - - - - - - - - 6 3.30

fet*1urus pisnetstug - - 8 12.61 - - - - - - - - - - - - 8 4.40
- - 2 3.15 2 3.13 - - 1 1.47 - - - - - - 5 2. 75

as61eolites rupestris-
- - - - - - 1 1.71 2 2.94 2 3.14 - - - - 5 2.75

L% poets.auritus
- - 3 4.73 1 1.60 1 1.80, 1' 1.47 - - - - - - 6 3.301. gikposus/1. macrochirus
- -' - - - - -- - - - - - - - - - 3 1.65

Eth ostoms olmsted]
.Z. sonale - - - - - .- * * - - - - - - - - 49 26.92

Perclns peltets - - - - - - * - - - - - - - - - 4 ?.20

riyrAL 7 4.48 17 26.80 19 30.09 3 5.30 6 8.85 2 3.14 4 5.69 1 1.45 182 I

--
. _ _
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T4hle 3.2-43

Neber (n), mean density (n/100 m3), and percent composition (1) of ichthyoloplankton taken at night by push net at Station Ttt-1J-1Bl . 2 7 April througt 24 August 1992.

Apr May May May May Jun Jun Jun 'en Jos
27 4 11 19 25 2 to 15 22-23 30

a density a denalty a densttv n de ns it y n d e nsi t y a density a density n density a density a de ns it y

g.ypr inus carpto - - - - 360 509.03 3 4.46 3 7.69 - - - - - - 22 32,03
Not rop's annenus - - - - - - - - - - - - - - - - - -

3. amoenns /g. volucellus - - - - - - - - - - - - - - - - - -

3. budsontos - - 28 43.31 12 16.92 4 5.94 - - 1 1.45 2 2. 94 1 1.37 4 5.80
3. spilooterus NG - - - - - - - - - - - - - - - - 3 4.36
rerot ades evprinus - - 13 20.11 19 26.87 18 26.74 - - 4 5.90 7 10.32 6 6.12 4 5.76
retost oaus commer son t - -

1 1.55 - - - - - - - - - - - - - -

Nowost oma mac rolepidotum - - - - - - 1 1.49 - - 2 2. 90 2 2.95 - - - -

Ic r*1urus Eg4c tatus F IS H - - - - - - - - - - - - - - - - - -

Ambloplites rupestris - - - - - - - - - - - - - - - - - -

I.epomis auritug - - - - - - - - - - - - - - - - - .

1. albbonus/1. macroc h trus - - - - - - 3 4.46 - - - - - - - - - -

ftheostoma olmatedi TA KEN 4 8.02 19 29.39 11 15.49 2 2.97 - - 1 1.45 - - - - 2 2.92
1 ransle - - 4 6.19 2 2.83 11 16.34 - - - - - - 3 4.09 3 4.46
Perci na peltagg 3 6.02 1 1.55 6 8.55 - - - - - - - - - - - - p,
Stirostedion y, vitream - - - - 1 1.40 - - - - - - - - - - - . c)
tinidentified - - - - - - - - - - - - - - - - - - I'
TUTAL 7 14,04 t6 102.09 All 511.06 42 62.40 3 Z,69 9 11,60 11 16,21 1; 13,} $ 39 _,j} ,}4

Table 3.2-43 c >nti nued.
~

Jul Ja! Jul Jul Aug Aut Aug Aug
~

6 13 20 27 3 10 16 24
n densttv n density n de ns it y e de ns i t y a density a density a density a d ens i t y Total 1

Cyprinus carpio 3 4.32 10 15.25 - - - - - - - - - - 401 $3.46
Natropis annenus * - 1 1.51 - - - - - - - - - - 1 0.14
3. renenus /N. volucellus - - - - 1 1.60 - - - - - - - - 1 0.14
3. hudsanius - - - - - - - - - - - - - - 52 7.19
N. spilopterus 2 ?.87 20 30.43 15 23.90 6 9.52 8 12.49 1 1.67 7 10.26 No o2 s.58
C*rotodes cyprinus - - - - - - - - - - - - - 71 9.82
C? t os t ewmis cess'er soni - - - - - - - - - - - - - - 1 0.14
Moxostoma macroteoidotum - - - - - - - - - - - - - - 5 0.69
Ic tr1urus punct atus - - 6 9.10 10 15.87 - - - - - - - - FISH 16 2.21
Ap+1nelites rupestris 3 4.29 - - 1 1.60 - - - - - - - - 4 0.55
teports auritus - - - - 1 1.00 - - - - - - - - 1 0.14
1. gibbosos/L. mactm hirus - - - - 7 11.18 - - - - - - - - 10 1.38
ftheostoma cimetedi - * - - - - - - - - - - - - TAFIN 39 5.39
g ronale 7 10.05 16 24.35 1 1.58 - - - - - - - 47 6.50
Pereina peltata - - - - - - - - - - - - - - 10 1.38

St iros t ed [on v. vitreum - - - - - - - - - - - - - - 1 0.14
Unidentified - - 1 1.53 - - - - - - - - - - 1 0.14
TnTAL 15 21.52 54 92.17 36 57.31 6 9.52 8 12.49 1 1.67 7 10.26 723

s
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Table 3.2-44

thpeer .ai, mean density (n/100 m 3), a:nd percent cenposition (*.) of ichthyoplankton taken at ni he by push net at station TM-iE-1241. 27 Aprd! thfouth 24 Augnst 1947.S

Apr ptay May May May Jun Jun Jun Jun Jun

?7 4 11 18 25 2 10 15 ___Z2-23 30

a density n densits a density a density a d ens it e_ density a density a dens it e n d~nsity a denglig_n

Dorocoma cepedienum - - - - - - - - - - - - - - - - - -

Cyprimas carpio - - - - 6 7.66 22 27.30 - - - - - - - - 2 3.09

Notrepts amoenus(H. volucellos - - - - - - - - -

- - - - - - - 1 1.54,

'3. hudsonius - - - - 9 11.39 6 7.44 1 1.38 2 3.12 - - 6 8.24 - -

- - No - - - - - - - 2 3.12 - - - - & 6.07
-

g.1211 opt e ru s
- - - - - - - - - - - - - - - - - -,

3. votaceting
ghinichthys atratulus - +- - 2 2.85 - - - - - - - - - - - - - -

- - 4 5.70 8 10.15 to 12.41 8 11.03 - - 1 1.%A 10 13.74 i -,

| Errotodes gyglines
- - 3 4.23 - - - - - - - - - - - - . -

l Ceteetomug commergoni
- - F Lsu - - 1 1.24 - - - - - - - - - - - -

itve+ntilium niericans
Moro*trum macroienidotum - - - - - - - - 3 4.14 2 3.15 5 7,;4 - - , ,

!ctelurus pur.ctatue - - - - - - - - - - - - - . . . , ,

AWbloettres rupestris - - - - - - 1 1.24 - - - - - - - - - -

Lecomfs auritus - - - - - - - - - - - - - - - - - -

1. mibbopus/1. smerochirus - - TAKEN - - - - 24 29.78 - - - - - - - - 3 12.09

Micreaterus dolomieut - - - - - -- - - - - 1 1.58 - - - - - -

Eth*oetoma olmstedt - - 8 11.37 6 7.62 - - - - 2 3.15 - - - - 3 1.69

.

- - - 3 3. 85 3 3.7* 3 4.14 - - - - 1 1.37 - -

X. 3Sma13 .

1 1.46 - - - - - - - - - - - - - - - . ,a
Petcfas peltate C)

' 111tatteilog I. vittrum 1 1.49 - - - - - - - - - - - - - - - -

L"

total 2 2.95 17 24.14 33 41.92 66 81.89 15 20.68 9 14.13 6 9.29 17 23.34 16 24 ,28

l
!

Table 3.2-44 continued.

Jul Jul Jul Jul Aug Aug Aug Aug

6 13 20 27 3 10 16 24

e dens it y a dens ity a dens it y a density a d ens it y a de nsit e n densit y a dens it y Total .

poroggma cepedianum , - - - -- 2 3.34 - - - - - - - - - - 2 0.35

gg tiggg carpio 1- - - - 2 3.33 - - -
- - ' - - - - - 32 5.60

Noiropie amnenus[N. volucellus - - - - - - - - - - - - - - - - 1 0.18

3.|udsonius - - .- - - - - - - - - - - - - - 24 4.20

N. gallgyterug 6 T.03 2- 3.09 2 3.33 3 4.63' 2 3.01 4 6.36 28 38.59 22 31.40 75 13.13

1 .l.52 - - 3 5.01, - - ' - - - - - - 2 2.85 6 1.05
3. volucellus -

- - - - - - ' * - - - - - - - - - 2 0.35
Rhtnichthys atratu1YP

geyptodes syprinne - - - - - - - - - - - - - - - - 41 7.18

cetostomus commersont - - - - - - - - - - - - - - - - 3 0.53
- -' - -- - - - - - - - - - - - - 1 0.18

Hypentilium 211Lltang
- -

.

- - - - - - - - - - - - - 10 1.75
Moxostnma macrolepidocum
Ictelurus punctatug - - 8 12.37 .- - - - - - - ' - - - ' - A 1.40

Ambtootices rupestris 1 1.52 2 1.55 2 3.33 - - - - - - - - - - 5 0.86

Lepomis auritus l' 1.52 - - - - - - 1 1.50 - - 1 1.37 - - 3 0.53

1, elbbosus /1. mac rochirus 8 12.08 82 126.70 92 153.39 102 157.32 8 12.04 1 1.59 1 1.37 2 2.86 328 57.44

Micrpoterus dolomicol - - - - - - ' - - - - - - - - - 1 0.18

Ftheostoma otretedt - -. - - - - - - - - - - - - - - 17 2.98

g sonate - - - - - - - - - - - - - - - 10 3.15

Perctna peltsta - - - - - - - - - - - - - - - - 1 0.18

Sti;ostedien 3. witreue - - - - - - - - - - - - - - - - 1 0.18

rt?TAL 17 25.67 33 143.71 103 171.74 1 05 161.95 11 16.56 5 7.95 30 41.34 26 37.11 ' 571

.-_-_
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Table 3.2-45

Norts r (n), mean decsity (n/100 o'3), and percent c aposition C) of ichthyaplankton ta6en at night by push net at Stat ion TM-!.J-12AI, 27 Apr il t hrtugh 24 August 1952.

Apr May May May May Jun tute Jun Jun Sun

27 4 11 IB 25 2 10 15 ??-23 30

n density n d en s i t y n density a dens it y n density n density a d en s i t y n density a density _ decsitva

Cempostoma .anomalum - - - - - - - - - - 1 1.35 - - - -

ovt'ri,us carpio
- - - - 2 2.72 - - - - - - - - 3 u,41

I 1.44 4 5.65 31 42.01 - 1 1.54 - - 2 2.50 - -

Notropts hudsonius
N. spilorterus NO - - - - - - - - - - No 1 1.38 - - 5 7.30

N. volocellus - - - - - - - - - - - - - - - -

- - 11 15.53 1 1.37 11 13.86 11 16.97 5 6.84 16 19.62 - -

C?rriodes cypring
- - - - - - - - 20 30.86 - - 1 1.21 - -

ttavastena mac rt lepidat um
- - - - - - - - F ISH - - - - - -

Icraturus punctata F ISH - -

/061oplites rurestris - - - - - - - - - - - - - - - -

tepomis auritus - - - - - - - - - - - - - - - -

1. cit;bosus/1. macrochirus - - - - - - - - - - - - - - - -

Micropterus dolomfeut TAFIN - - - - - - - - - - TAKEN - - - - - -

F t heos tonut olma t edl
- - 15 21.18 49 66.49 L 4.97 1 1.54 - - 1 1.21 2 2.89

1. ronate
- - 1 1.41 - - - - 1 1.54 - - 2 2.50 - -

FJ

Percina peltata 2 2.68 - - 1 1.34 - - - - - - - - - -

h3 4.32 31 43.77 84 113.93 15 IH.R2 34 52.66 7 9.56 22 27.04 to 1. 60
int A T.

Table 3.2-45 continued.

Jul Jul Jul Jul Aug Aug Aug Aug

6 13 20 17 3 10 16 24

n density n density n de ns it y n density n deasity a density a density _ density Total in

cempostoms weale - - - - - - - - - - - - - - 1 0.24
- - 1 1.51 1 1.59 - - - - - - - - 7 '.65

rypring car pio
- - - - - - - - - - - - - - 39 9.20

% tropis hudsoniug
4 5.94 5 7.55 4 6.M 12 17.26 6 8.79 49 70.79 92 118.82 N0 178 41. **9

N. n !!ceterus
- - - - 6 9.53 - - - - - - 3 3.88 9 2.12

y, votocellos
- - - - - - - - - - - - - - 55 12.97

rrrpiodes cyprigg
- - - - - - - - - - - - - 21 6.95

Moxostoma mac rolepidocum -

!cte.lurus punct atus - - 4 6.06 1 1.59 - - - - - - - - FISH 5 1.18

Astlantites rupestris 1 1.48 1 1.52 2 3.18 - - - - - - - 4 o.94

1 1.48 - - - - - - - - - - - - 1 0.24
lepmis aurftus
1. p.ibbosus /1. mac rochirus - - ,3 4.53 9 14.32 1 1.44 - - 3 4.33 - - 16 L77

Micropterus dat omf eui 1 1.48 - - - - - - - - - - - - TAKEN 1 5.24

Ftheostoma olmstedi
- - - - - - - - - - - - - - 72 in,9g

8 11.82 - - - - - - - - - - - 12 :.83

|
Percina peltata - - - - - - - - - - - - - - 3 o, 711;. ronale

'

TurAt 15 22.19 14 21.17 23 36.56 13 18.70 6 8.79 52 75.12 95 122.70 424

i
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Table 3.2-46

Nurbers (n). mean density (n/100 m3), ante percent composition (U of ichthyoplankton taken at night by poh net at station 1M-II-13A1, 27 April through 24 Austust 1992.

Apr May May May May Jun Jun Jun Jun Jun -

I
27 4 11 18 25 2 10 15 _ 22-23 30

1 n d ens * tv n density - d ensity n dens it y n dens tt r, a d ensity a censity a dens 117 e density a density

Syprinus carpio - - 129 192.46 - - - - - - - - - - 3 4.33 !#

'
Notropia amoenus/M. voluteilgi - - * * * - - * - * * - - - 1 1.45
3. hudsonius 2 2.91 1 1.49 - - 3 4.10 1 1.57 - - - - 1 1.45

H. rollo sterus MO No - - - - - - - - - - - - - - 1 1.45
g. volecet tu. - - - - - - - - - - - - - - - -

j

Geratodes cyprings 2 2.91 3 4.48 17 22.75 16 21.89 3 4.66 10 15.29 10 15.&6 - -

Moro?toma macrolepidotum - - 1 1.49 - - 12 16.41 2 3.05 - - - - - -

; - Ictalgrus nunctatus FISH F LSH - - - - - - - - - - - - - - - -

Amblop11tes r spestris - - - - - - - - - - - - - - - -'

Lenomts surttus - - - - - - - - - - - - - - - -

L. albbosus/L. macrochirus - - - - - - - - - - - - - - . .

Microoterus dolosteut !AKEN TAKEN - - - - 1 1.35 - - - - - - - - - .

Poecosts nitromaculatus - -- - - 1 1.32 - - - - - - - - - .

Ltheostose otmstedt 7 10.20 4 5.95 1 1.32 6 8.21 1 1.52 - - - - 2 2.91
'J

1. sonate 2 2.91 - - 3 4.02 3 4.10 2 3.14 - - -- - 2 2.91
TUTAL 13 1 8.94 138 205.86 23 30.76 40 54.72 9 13.95 10 15.29 10 15.06 10 14.50 [3

.

f
.

s
y

Table 3.2-46 continued.
1

Jul Jul Jul Jul Avg Aug Aug Aug
6 13 20 27 3 10 lb 24

n density a density n dena lty a de ns ity n denstt, a d ens ity a d ens ity n density Total .
*

Crotinus carplo- - - 3 4.53 - - 1 1.69 - - - - - - - - 136 46.74
Notroots amneque/M. volucellus - - - - - - - - - - - - - - - - g 9,34

| ' N. Sudsontus - - - - - -- - - - - - - - - - - 8 2.75
H. spilorterus 1 1.43 3 4.54 2 3.16 - - - - 3 4.54 8 11.04 1 1.52 19 6.53

H. volucellus - - - - - - - - - - - - g 1,33 - - 1 0.34
Carcindes cyprinus - - - - - - - - - - - - - - - - 61 20.96
Mozoetoma macrolepidorum - - - - - - - - - - - - - - - - 15 5,15

Ict-turus punctatus 1 1.45 3 4.53 - - - - - - - - - - - -- 4 g ,3 7

Apblonittes rupestris - - 2 3.02 - - - - - - - - - - - - 2 0.6s
|

leports auritus - - - - - - - - - - 3 4,54 - - - - 3 1.03 '

1. elbbosus /1. umerochirus - - - - 3" 4.7% - - 2 3.07 - - - - - - 5 1.72,

r

Micropterus dolomteu! - - - - - - - - - - - - - - - - g 9,34

Pomotts afaromac9tatus - - - - - - - - - - - - - - - - g 9,34

Eth+ostoms olmsted1 - - - - - - - . - - - - - - - - 21 7.22
1, renate - - 1 1.51 - - - - - - - - - - - - g3 4,47

TOTAL 2 2.88 12 18.14 3 7.90 1 1.69 2 3.07 6 9.09 9 12.43 1 1.52 291

.
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Tab le 3.2-47

Nd e r (a l, sean Jena !; y (a/ LOO m3 ), aedi per c ent usspositi.ae d ) of ic&,thyoptankrue takes at al ht by push act at Statica ~1M-Lf-13A2, 27 Apr il through 24 Aagw 1942.5

Apr *tay May the r May 14e he .tus Joe Jan
27 4 91 16 2S 2 19 13 27-23 3e2

m d ens l e v n d e as i r v a dens i ty a dens t e r n decs t r y a de ns i t y a der:s i t y a dens t r y a dean t ry a deoe n,

inar onoms < eped ise. s - - - - 23 31. 14 - - - - - - - - - - -j
tver tre corps, - - - - 301 414.;0 19 ?).06 3 4.30 - - - - - - S 7.7s

tropie smoems - - - - - - - - - - - - - - * - 1 1.33
2. es=wws/3. relose t t ae - - - - - - - - - - . - - - - - $ y_75

- - 78 122.79 46 63.51 11 1a.21 23 32.5, 1 1.5e - - 32 t y ,7g g g,9E. ),mf untas
a sm - - - - - - 4 4.56 1 1.43 1 1.5 - - 1 1.33 3 7.753. en t lopt erv

3. vetorettus - - - - - - - - - - - . - - - - - -

|ic*-t t ha c orp t e - - - - 1 1.36 - - - - - - - - - - - -

L arpudes ner$%,llt - - 10 15.74 38 52.32 26 31.5 m 12s 183.e3 3 4.61 16 23.73 72 31.72 1 1, $ 3

C *t ae t asegg gemene r s->n,1 - - - - - - - - g 1,43 - - - - - - - ,

f%s v t enM inat te l ep* darum - - - - - - - - 9 gy,gg g g,$y - - - - , ,

Ictet gna nat411e F ish - - - - - - - - - - - - - - - - -

J. 2Wwtet9s - - * - - - - - - - - - - - - - - -

fgt 1si t tes tr ovs4 rt s - - - - - - 1 3.21 - - - - - - - - - .
2

f enomts sur t rus - - - - - - - - - - - - - - - - - -

1. ma; mrh t r se - - - - - - - - - - - - - - - - - -

_

1. dW/ . esc rw h ! rus - - - - - - 3 3.% - - - - - - - - - -L
F.wr-n,1,3 spp. TAl'E N - - - - 1 1. .* 4 - - - - - - - - - - - -

I e he%t asas ol:ss re tj - - 5 7.07 2 2.76 3 3.u 7 t o.td. - - - - - - - -

L. y,grta,le - - 1 1.57 3 4.12 4 4.8e 48 68.85 2 3.13 $ 7.43 1 1.53 13 2n. t s,

Perc ine peit et e 3 4.e4 3 4.77 - - - - 1 1.43 - - - - - - - - ta
5 : t s w e e-e t .n y. w i t s .3 = - - 1 1.57 - - - - - - - - - - - - - - O
vro 3 4.69 96 1$4.?7 41S 571.M 75 91.04 221 s!7.92 8 12.34 ?! 11.10 36 52 % 31 4a 95 O)

f all e 3.2-47 ront i nued.

Jul Jet Jul Jul Aug Aug Aug Aug
6 13 20 27 3 10 16 %

a derss s t y n de ns i t y a de ns t r y a d-ns i t y n denslev a densitt n densitt a d en s i t y T ?t a l *

c r a.ms e ne.s t aman - - 1 h.se - - - - - - - - - - - - 2r. 2.n
ar t mo (arpfe i 1.43 1 1.45 2 2.94 - - - - - - - - - - 332 31.o.

Ot roi s , men s - - 3 4.46 - - - - - - - - - - - - 4 g,37u
3. eswms q. volp e ll a. - - - - - - - - - - - - - - - - 5 U.4 7

3. huJ sae t us 1 1,39 1 1.48 - - - - - - - - - - - . tyg gg,g
3. o p . t 'Pt e gs,g 6 9.44 2 2.98 4 S.y1 $ 8.13 12 16.85 9 12.90 10 f4.no 2 3,t.1 62 % 6('
3. v to *Ilos - - - - 2 2.94 4 6.53 - - - - - - - - g p.9

Sewt1 Ne terr talis - - - - - - - - - - - - - . - - 1 y og

i erpWes nortrns - - - - - - - - - - - - - - - - 24s 2 2 ., e 3

r ar n e ems unw renj - - - - - - - - - - - - - - - - E e.09

te - - - - - - . - - - - - . - - - 33 %
wow.t w nac com.tr t a t urue par t s - - - - - - - - 1 3.39 - - - - - - g

1 p m t=tas - - 27 4tt. 21 - - - - - - - - - - - - 27 y,9

h tortites r e* = , r i s - - - - - - 1 1 .o 1 1.41 - - - - - - 3 n,;,

I cyci e r.r i t e - - - - - - - - - - 1 1.43 - - - g g,9,

l. rm r n h } g gs - - - - - - - - - - g 7,qq - - - - y p y9

s q. p ec r h t s t 4 - - 13 2',26 14 20.6' 22 35.71 5 6.99 7 2.87 - - - - .I g,73], . ett e s

F t he n t w3 i l.w.t e ll - - - - - - - - - - - - - - - -

1tw esis opp. - - - - - - - - - - - - - - - - C.94
y 339

2, . ; - na t e 4 5.e7 - - - - - - - - - - - - - ,g 7,$3

ref s in4 gelrata - - - - - - - - - - - - - . . 7 OJ5
m r - T ef12t! y. w i t ru - - - - - - - - - - - - - - - - E o gg

' h . 91 $o '.34 22 12 4' 32 51. 9., 19 2f .% 14 In p7 in 14,00 2 3,93 t o, ,'"U

9 O O
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Tah!, 3.2-4a

T

Mer (e p. nome dens tey (o/ItWF =I). med percent emperition (!) of ichthyoptoseten taken at etsht Lay push act et Stetten Pt-1J-4AI, 27 4prtt through 24 Amewet 1982.

i.
Ape nor no, ner . nor i m s J m .

'
27 4 Il IS ' 25 2 10 15 22-23 33

a dens t r e 'a dees tr e n dene tt y a deas tr y a dene tt y a de,e tt y a deas tis e dens tew a deestre e dene t ty

Perov<was ce**d1**ause - - le 2 6. S tr - - - - - - - - - -

t.vprismus carato - - 95 124.62 39 55.73 6 e.11 - - - - y ge sa
Ecte=1marmas gngiggggg - .- - -- - - - - - - - - - -

Jiotr* tis amuemia - - - - - - * - - - - - . -

[
-

3 4.37 2 2.96 2 2.86 - - - - - - g 3.%3. M'sontus _

- - - - 6 S.57 - - no - - - - 3 g,a3 r
L 3211opterne un
3. velocellus

- - - - - - 1 1.31 .
- - - - -

- - - - - - - - - - - - - -*

Whletc5thva catsrectae
3 "4.37 23 33.77 23 32,34 9 12.ty 3 3.3g g 3g,g, 3 g ,34Eg plades creriensa
- - 1 1.49 - - 1 1.35 - - - - - -Cateatessus came=ersect

Masoetane macrotestderme FISH - = = - 1 1.63 6 8.11 FISH - - - - - -
*

Ambienittes inestris - - - - - - - - - - - - - =

t.conets AL)hgug -
, . - - - - - - - - - - -

L. uncrochirme - - - - 1 1.43 - - - - - - - . ,

j 1. alWos,s/1. macrochirus - - 1 1.49 58 82.88 - - .. - - - 3 y,73 j
Microoterus gLgigs_tggi - - - - - - - - - - - - - - -

P N ui, agrypteris TAKFM - - - - - - - - TAFF N * - - - - -

f. niaromoewistwo - - - ~ ~ ~ - - - - - - - .

I t hevsf oms 9Last e41 2' 2.91 3 4.37 1 1.43 3 6.06 - - - - - -

1. genale 1 1.46 - -. 2 2.86 4 5.13' - - - - - -

Lercine weltate 1 1.46- 1 1.44 1 1.41 - - - - - '- - -
'

- YM AL 10 16.37 134 196.54 ' 1 34 1 31.4' 30 40.57 1 1,58 g 11.49 17 26.27 e,

b

1
'

Table 3.2-48 enet taned. r

>
.

Jul Jet Jul Jet nos Aa4 A=6 A=8 it-
6 '11 ?$ ?? 1 10 16 L r

a dens t er e dene tt e a densiev a densate a deas te r a densite a denett e e dens it e Tetal 1 |

q po eecoms cepediamms . - - - - 3 S.21 - - - - - - 1 3.35 - - 27 g,3,

- Notenteenus crveoleucas - - 1 1.60 - - - - - . - - - - '
138 8.16 ievertmes servie - - - - 1- 1.71 - - - - - - . - - -

- .- * l' O 96
Eurroots amwous - - 1 1.60 - - -. - - - - - -

,

. - 3 g,g p

k1. hudsontos - - - - 1 1.71 - - - - - - - - - - 9 9,53

3. sot tosteras 1 .. ! .40 ' 4 6.44 11 18.93 3 5.34 4 6.11 62 97.% 12 16.18 22 . 37.76 128 7.57 P

i 3. volutellas - - - - - - 2 3.18 1 1.% 11 17.31 2 2.69 - - 16 c.es [
4,. 3D nichttwv cataractet - - * - - - - - . - - -- - - - - 1 OA

0. ,,2 |:<eref odes cyprimus - - - .- - - - - - ,. - -. - - - 4a 4.0*

: m .n -,..a -
.

- - - -: - - - - - - -- - - - 2
mweetonne muntstepidatum - - - - ' - - - - .-: .

- - - - - - 7 0.41!

tepo=1s a tt weeus - . ,- - - - - - 1
.

-' - - - - - 1 0.06. &#,loplites rupestrie - - - - 1 E .71 -
.

-

.1.M 1 1 - ' - - - 2 9.12
-

, ' 1. mae r ,r ht rus -
.

- - . -- - - - - - - - - -* - t 0.06 [
i757 1219.34 - 284 499.31 171 -216.40 4 $.99 - 38 gg.yg & S.41 - - 1272 75.194 1. atbberts/L. macrochirus

'- - - -- - - - -- - -. - 1 3.34 - - 1 0.04
.- - -

Microoterus dolostent
' )Joemis 3 g laris - - . - 2 3.44 - - . - - - - - - - 2 4.17

' 2. et w seculatus - - - . . - "I t.76 - - - - - - - - - - 1 0.0% h
'

kthe* stoas etastedi - - .- ' - -- ' * -- * . - - * - - -- - - 9 g,53 t

1. Eglg - - . - - - - - - - - .- - - - - . - y g,gg ;

rettige Mitata - - - ~~ ~ - -- - . - - - - - . . - 3 0.16 ?

T"TA L 1 . 40 763 1228.99 304 523.1/ ' 126 225.32 10 19.18 112 176.20 20 26.97 22 32.79 It92

p=

,

D
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|

4

+
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Table 3.2-49

3%mber (a), w an density (n/100 m ), and percent cosnposition 17.) of ichthyoplank ton taken 21 night by push sat at station %f f-10hl, 27 April through 24 August 1982.

Apr May May May e4.4 Je? ~~J ss. Jun Jun Jun

n .~ wit y a de ns i t y n de nn i t y n de ns i t y a de ns i t y E.
2 to 15 22-23 3"27 4 11 IB 25

density a de ns i t y a density n density n d e ri= 1 t y

Dorosome ceped t amm - - - - - - - - - - - - - -

cyprims carpto - - 7 8.91 3 4.17 . - - - - - 6 8.75
Notropts hudsontus 1 1. 4 ) 4 5.13 2 2.78 1 1.41 1 1.55 - - - -

3. spiterterus Mc - - 4 5.06 1 1.39 - - - - No - - - -

3. votocellus - - - - 1 1.39 - - - - - - - -

carutodes ngrirgu.g 1 1.49 7 8.91 1 1.39 *: 12.69 - - 3 4.44 - -

Moxostoma macrolepidorgm - - - - - - a 1.41 2 3.15 - - . .

leerturus puncta *us ThH - - - - - - - - - - FISH - - - -

Ambloplites inpestris - - - - - - 1 I.41 - - - - -

Leroots .e rttus - - - - - - - - - - _ _ ,

1. a thtmays/1. macrochirus - - - - - - - - - - . . 61 16.03
Hierorteru- dolumf M T..ftM - - - - 1 1.39 - - - - TAKIN - - - -

Iganuis nieromaculatus - - - - -- - - - - . . _ ,,

Frh*ost ea olmsted1 - - - - - - 3 4.23 - . . . , ,

N
1. J 2.nla - - - - - - 3 4 23 1 1,55 . _ , ,

h
3

vo r A1. 2 2.99 22 28.01 9 12.51 18 25.36 4 6.25 3 4,44 ty ;4,79

T ible 3.2-49 continued.

Jul J.a t Jul Jul Aug Aug Aap Aug
6 13 20 ?7 3 10 le 24

n d ens i ty n +cac i t y _ e density n density e der.s i ty n density n dens it y n densite Total *

Doro-ma c eved i s pum - - - 1 1.55 - - - - - - - - - - 1 0.33

[,gng,1339.3 carpio - - - - 3 4.62 1 1.80 - - - - - - - - 20 e.*6

Notropis hudeonjug - - - - - - - - - - - - - - - - 9 2.95
E. totlooterus 1 1.56 2 3.04 1 1.55 5 9.01 - - 2 2.91 11 15.23 4 5.63 31 10.15
E. volscellus - - - - - - 1 1.80 - - - - 3 4.15 - - 's 1.64
reretudes cypttnos - - - - - - - - - - - - - - - - 21 6.89

MotoS tm mu rnlecidot tsn - - - - - - - - - - - - - - - - 3 0.9J

! c t - t yr.gg ponc t a tu s - - 2 3.04 - - - - - - - - - - - - 2 0. %
A-bles t ites ruve st ris - - - - 2 3.07 - - -

.54
- - - - - - 3 0,99

I.epor:f s auritug - - - - - - - - 1 1 - - - - - - 1 0.33
1. e ithosiss /L. mac roc h t ros - - 63 95.66 52 79.88 64 115.19 4 6.07 5 7.27 1 1.38 - - 200 65.57
Mtererterus dolomieu1 - - - - - - - - - - - - - - - - 1 0.3.

Pomox1s nieromaculatus - - - - 1- 1.55 - - - - - - - - - - 1 0.33

Fth-astoma olmstedi - - - - - - - - - - - - - - - - 3 0.98

E. zonale - - - - - - - - - - - - - - - - 4 1 31
TarAL 1 1.56 67 101.74 60 92.23 71 127.78 5 7.61 7 10.17 _1_5 . 20.75 4 5.69 305

O O O
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Table 3.2-50

Nts+er (n), mens density (n/PW) m ), and ' percent composition (7.) of ichthyoplankten tabee at night by push net at Station !?s-15-1092, 27 Aptti through Aar.ust 1982.3

Apr. May May. May May Jun Jun Jun Jun Juo
27 4 11 18 25 2 10 15 22-23 30

n density a de ns it y a densit y n density a densi ty a density n densttv e density a density a density

Dorosema cevedianum - - - - - - - - - - - - - - 1 1.56

Cyprinus carpto - - 110 152.55 33 41.59 - - - - - - - - 1 94 29R.90
Notemteonus ervsoleucas - - - - 1 1.26 - - - - - - - - - -

Notropts amnenus/g. volucellus -
-

- - - - - - - - - - - - 1 1 52

3..hodsontis NO 6 8.37 49 67.83 7 8.82 4 5.95 1 1.51 - - - - - -

. 3. settesterus - - - - - - 1 1.49 - 2 2.67 - - 17 2 6.23

g. voluce11ue - - - - - - - - - - - - - .

cerotodes cypr1nus 3 4.14 12 16.60 18 22.69 13 18.33 3 E 17 34 17 24.41 I 1.52
catottomus connerpont 2 2.79 - - - - 1 1.49 - - - - - -

Morottoma sacrolepidotum FISH - - - - 2 2.52 32 47.58 - 3 3.99 - - - -,

Ict*1urus punctatus - - - - - - - - - - - - - - -

Ambloe11tes rupestris - - - - 1 1.26 - - - - - - - - - .

- - - - - - - - - - - - - - - -

Ltpomis aggjggg
.

1. g ibbogus/L. recrochtrus ' - - - - - - - - - - - - - - - -

Microcterus dalnatent TAFEN - - - - - - 2 2.97 1 1.51 1 1.35 - - - -

Etheostoma olmsted1 3 4.18 3 4.17 2 2.52 5 7.43 5 7.56 - - 1 1.43 - - p

1. sonale - -- - - 2 2.52 - - - - 3 3.9s 1 1.44 - -

3

rereina pettata 4 5.58 3 4.17 2 2.52 - - - - - - - - - - *d

18 25.11 177 245.32 68' 85.70 56 86.24 13 19.'5 22 29.34 19 27.27 214 3rs.73TPTA1.

Table 3.2-50 centinued.

Jul Jul. Jul Jul Aug Aug Aug Aug

6 13 20 27 3 10 16 24

n de ns ity n densttv n d ens it y . n density a denste, e d ens ity n dens it y a dena tte total ;

Dorotnam cepa11 aman - - - - - - - - - - - - - - - - I c.og
- - - - - - - - 343 31.67CVprimss carpio -- - 2 2.94 - - 4 6.24

Notemiconus ervsoleucas - - - - - - - - - - - - - -- - - 1 0.09
-

Notroots anneng3 3 volucellus - - -. - - - - - - - - . - - - - g g,99/
3. hudsonf us - - - - - - - - - - - - - - - - 67 6.19

E. sellecterus 7 10.85 9 13.23 11 - 16.50 ' 4 .6.24 16 26.04 56 87.94 97 129.60 140 207.32 3 60 33.24
5. 7.54 1 1.56 - - - - 11 14.68 5 7.38 22 2.03E. volucellus -- -

_ .- '
- - - - - - - - - - - - gg 7,43Careindes cyrninus '1 1.56 - -

catostomus commersont - - - -- .- - - - - - - - - - - - 3 p ,y g

Movastouw escf 'lepidotum -- - - - - - - - -
.

.- - - - - - 40 3.69
teteturus punctatus - - 2 2.94 .- - . - - - - -- - - - g 9,3o 3 p,;3

'

Amblaelites rupestris 1 1.53 1 1.49 .1 1.55 . - - - - - - - - - - 4 o,37

- - .1 1.55 - - - - 2 3.14 - - - - 4 c.37L*pomis surttus 1 1.56
- - 114 10.531. A hho*2s/L. macrochirus - - 4 5.91 48 73.51 37 57.78 8 13.02 16 25.13 1 1.33t

Mf ero7terus dolomieqi - - - = = - - - - - - - - - - - 6 0.37

Eth-ostona olmstedt - - - - ,- - - - - - - - - - - - 39 g ,75
'

1. sonate 1 1.56 - - - - -- - - - - . - - - ~ - - y p j3

- Peretna Deltate - - - - - - - - - -
.

- - - . - - 9 0.83

TOTAL 11 ' 17.05 18 26.50 66 100.95 46 71.81 24 39.06 74 116.20 109 145.61 146 216,20 1063

_ . - .
_ _ _ , . ,
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Tshle 3.2-51
at Station TM-15-10B3, 27 April through 24 August 1982.(a), mean density (n/100 ml). and percent ecsaposition (1) of ichthyoplankton taken at night by push netNumber

Apr May May May May Jun Jun Jun Jun Jun

27 4 11 18 25 2 10 15 22-23 30

n de ns i ty a dens ity n de ns i t y n d et ai ry a d e ns i ty n dena lt y a dens i ty n de ns i t y a density a de ns it y

1 1.31 133 188.81 5 6.35 - - - - - - - - 22 33.14
(yprinus carpio

Earrects amoenus
- - - - - - - - - - - - - - 1 1.54
6 7.86 42 59.58 4 5.08 6 7.79 1 1,53 1 1.51 1 1.91 - -

3. headsoofus
NO - - - - - - - - - - - - - - 4 6.03

3. sofinocerus
- - - - - - - - - - - - - - - -

[. volucellug
4 5.24 5 7.14 12 15.23 13 16.88 3 4.58 6 >.07 10 19.13 - -

irstofndes LIEl nus
Morostoma macrolepidocum

- - - - - - 40 51. 94 2 3.03 1 1.51 - - - -

Ambloplites rupestris F LSif - - - - - - 1 1.30 - - - - - - - -

1 posts surftas
- - - - - - - - - - - - - - - -

1. gigbosos/L. nacrochirus - - - - 2 2.54 - - - - - - - - 9 13,55

Micropterus dolomf eu t
- - - - - 1 1.30 - - - - - - - -

E t h+os t oma g1ma t ed i TAF1N 3 3.93 3 4.27 1 1.27 6 7.7* 4 6.12 - - - - - -

E. rona t e
- - - - - - - - - - - - - - - -

F4

Pa rc ina pelt at a
- - 1 1,41 1 1.27 - - - - - - - - - -

t$514 18.33 1 84 261.21 25 31.73 67 87.00 10 15.27 8 12.10 11 21. 04 36 51 ,26
TUTAL

Table 3.2-51 coottaued.

Jul Jul Jul Jul Aug Aug Aug Aug

e 13
.

20 2 7 ___. 3 __ ,,J O 16 24

,_

u de ns it y n dens ity n dens i ty n den ity a d e ns ity a c e ns it y a density a density Tot a l I

rvorinus cargin
- - - - - - - - - - - - - - - - 161 28.15

1 1.58 - - - - - - - - - - - - - - 2 0.35
patropis escenas

* - * * - - * - - * - - * * * * 41 10.66

5.hudsonius
N

1 1.58 6 9.15 10 16.00 3 5.09 11 16.52 29 f6.38 21 31.29 11 16.65 96 16.78
. settontgggg

J. volucellus - - - - - - - * * * 2 3.20 - - 2 3.04 4 0.70

- - - - - - - - - - - - - - - - 53 9.27
r rpf udeg cyprimss

- - - - - - - - - - - - - - - - 43 7.52
Morostems macrolepidotum
Ambloct ites rupestris - - - - 1 1.59 - - - - 1 1. 60 - - - - 3 0.52

teromis auritus
- - - - - - - - - - 2 3.20 - - - - 2 0.35

1 1.58 54 82.22 to 15.97 34 57.74 9 13.50 7 11.20 - - - - 126 22.03
1. ett bosug/1. nuerm.h f rus

- - - - - - - - - - - - - - - - g g,g7
Micropterus dolomteu t

- - - - - - - - - - - - - - 17 2.97
Ftneostoma olmstedt - -

g 3,g7
1 1.58 - - - - - - - - - - - - - -

1. ronate
-

.33

- - - - - - - - - - - - - - 2 g,3g
Percina peltate

4 6 60 91.37 21 33.56 37 62.23 20 30.03 41 65.se 21 31.29 13 1 9. 68 572
TOTAL

O O O
, s
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Table 3.2-52 ,

Nunter (a), meau density (e/100 m3), and percent resuposition (7) of ichthyoplankton taken at eight by push net at Station TM-LE-9B1, 27 April thr**sah 24 Actuet 1982.

Apr May May May May Jun Jun Jun Jun Jun
27 4 11 18 25 2 10 .. 15 22-23 30

L
n de ns it y n dens ity a dens ity n de ns i ty n dens ity a de ns ity a density n density a density a de ns ity j

Dorosome ceredianes - - - - 4 5.& 1 - - - - - - - - - - 1 1.47
'

EI2rinus corple - - - - 567 760.89 5 6.33 - - - - - - - - 160 238.46
Notropis hudsonius - - 38 56.10 65 87.15 2 2.53 2 3.16 - - - - - - - - 1,

j E. soil &oterug -
.- - - - - - - 1 1.58 - - - - - - 7 10.41

'

'

3. volucellus NO - - - - - - - - - - - - - - - - - -

carniodes cyrrinus - - 6 8.86 16 21.56 45 57.00 85 134.32 1 1.44 9 12.99 37 51.97 1 1.47 i

|C-tottomus commersont 1 1.41 - - - - - - - - - - - - - - - -

Mowestnma macrolepidotum - - = = - - - - 6 9.48 1 1.44 - - - - - - .-

Ambloolites rirnestris - - - - - - 1 1.27 - - - - - - - - - - I

1. nuerochirus - - - - - - - - - - - - - - - - - -
,'Lepomig surftus FISH - - - - - - - - - - - - - - - - - -

'
L. ribbosus/1. amerochirus - - - - - - 2 2.53 - - - - - - - - -

Microeterus dolomieut - - - - - - - - 1 1,58 - - - - - - - -
"i g. e*1moides - - - - - - - - 1 1.58 - - - - - - - .

4 Etheostoma olmstedi TAKEN - - 1 1.48 8 10.78 14 17.73 2 3.16 1 1.45 1 1.43 - - 1 1,51
'

,

I. renale - - - - - - 16 20.27 16 25.28 - - - - 1 1.37 1 1.47
Pvicina peltata - - 1 1.48 1 1.32 1 1.27 - - - - - - - - - - ta

TicAL 1 1.41 4e 67.91 ' 661 897.11 86 109.93 114 180.44 3 4.34 to 14.43 38 53.34 1 71 254.79 ""

! LJ -

Table 3.2-52 continued.i

!
4-

.

i
Jul Jul Sul Jul Aug Aug Aug Aug i

6 13 20 27 3 10 16 24 '
-

.
n density a density n density n densi ty n density a deogitt a density n density Tot al - A

Doros< 3a c enedianum - -
.-

- - - - - - - - - - - - - - 5 c.38
cycrinus sainis - - 14 19.73 - - - - - - - - .- - - - 746 37.25

,

6

9 Notropis hudsonii - - - - - -- - - - - - - - - - - 107 M.21 *

H. epitosterus 1 1.48 6 8.42 2 3.21 3 4.65 4 5.94 102 151.35 13 !?.34 2 2.95 141 10.82
3. valueettus - - - - - - - - - - 1 1.48 - - - - 1 0.03 i,

; Cer # odes cr,rtnam - - - - - - - - - - - - - - - - 200 15.35
'

Cetostomus c&suersoni - - - - - - - - - - - - - - - - 1 o 03 i

Hoxomtoma macrolepidotum - - - - - - '- - - - - - - - - - 7 0.54 |
- - 1 1.43 3 4.90 - - - - - - - - - - 5 0.39 |AmSton11tes rupestris

,

j Lepomis aurit.us - - - - 1 1,61 - - - - - - - - - - 1 0.04
4 1. necrochirus - - - - - - - - - - 1 1.48 - - - - 1 0.08

!'L. albbases/L. meerochirus - - 1 1.39 1 1.61 8 12.41' 2 2.96 5 7.42 - - - - 19 1.46
Micropterus dolomieu1 - * .- .

- - - - - - - - - - - - - 1 0.08 ,

IL eelmoides - - - - - ' ~ - - - - - - - - - - - 1 0.04 <

Ehtmostoms olmsted1 1- 1.48 1 1.39 - - - - - - - - - - - - 30 2.30 t

J. renate .

- - - - - - - - - - - - - - - - 34 2.61
Percine Re11ala - - - - - - - - - - - - - - - - 3 e.23
ISTAL

'

2 2.96 23 32.36 7 11.33 11 17.05 6 8 20 1 09 161.74 13 17.34 2 2.95 1303

a:a
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Table 3.2-53

Nieber (n), mean density (n/100 m3), and percent camposition G) of ichthyoplankton taken at night by push net at Station TM-15-11 A1, 2 7 Aprl! t hr ough 27 bgust 19 M .

Apr May May May Fay Jun Jun Jun Jun Jun
27 4 11 18 25 2 10 15 22-23 30

n density a density a d ens i ty n density n densfiv n dens t ry a density n d ens i t y n d e ns it t n denst(t~~^

Dorosoma cepediaque - - - - 7 8.86 - - - - - - - - - - - -

f ype f nus carpio - - - - 254 321.67 20 25.37 1 1.27 - - - - - - so 58.05
Notr 'vi s amoenus /H. voluc ellus - - - - - - - - - - - - - - - 1 g,43
3. hudennfus - - 91 124.16 61 77.55 22 27.78 3 3.80 - - - - 5 7.31 3 g3,14
3. evtlorterus NO - - - - - - 1 1.28 1 1.27 - - - - - - 4 5.76
E. volutellus - - - - - - - - - - - - - - - - - -

1;nettlus sorporalis - - - - 1 1.26 - - - - - - - - - - - -

carotodes sypriais - - 9 12.28 31 39.23 53 67.06 97 122.95 2 3.03 5 7.36 to 14.57 1 1.47
C*to* t omis c ommer sogi 1 1.36 - - - - - - - - - - - - - - - _

Noxostoma macrolepidorum FISH - - - - - - - - 8 10.14 1 1.49 - - - - - -

Ar61op11res rupestris - - - - - - - - - - - - - - - - - -

I,epomi s mac roc hi rus - - - - - - - - - - - - - - - - - -

L. ribbosi.s /1. macroc ht rus - - - - - - 2 2.56 - - - - - - - - - -

Micront:rus dolosseul - - - - - - - - 1 1.27 - - - - - - - -

Ethtoerama olestedi TAKEN - - 2 2.73 4 5.11 7 8.87 5 6.34 - - - - - - 1 1,43

1. sonale - - 6 8.19 1 1.28 29 3 6. 62 35 44.36 - - - - - - 1 1,47
Percina peltata 1 1.36 2 2.73 1 1.26 1 1.29 - - - - - - - - - - tJ

ToTAt 2 2.72 110 150.ne 3 60 465.21 135 170.84 151 191.39 3 4.52 5 7.36 15 21,$8 57 P2,77 $$

Table 3.2-53 continued.

Jul Jul Jul Jul Aug Aug Aug Aug
6 13 20 27 3 10 16 24

n density n dens i t y a density n density a d ens ity a density a density n density Total
norosoma cepedia nnm - - - - 1 1.57 - - - - - - - - - - 8 0 82
cyprinus carpio 1 1.51 3 4.35 2 3.13 - - - - - - - - - - 321 32.96
Natrevis gmoenus/$. volucellus - - - - - - - - - - - - - * * - 1 0.10
E. hudsonius - - - - - - - - - - - - - - - - 191 19.61
H. entionterus 2 3.04 2 2.89 4 6.26 16 23.57 17 26.01 19 29.97 12 16.85 1 1.46 79 8.11
5. volocellus - - 2 2.89 1 1.57 1 1.47 - - 1 1.56 2 2.80 3 4.37 10 1.03
Semottlus coraoralis - - - - - - - - - - - - * - - - 1 0.10
C*rpfades cyprinos - - - - - - - - - - - - - - - - 2pq 21.36
r-tostomus enmmersoni - - - - - - - - - - - - - - - - 1 0.10
Moxoetoma necrolepido[gm - - - - - - - - - - - - - - - - g p,92
Aneloolltes rupeer-ts - - 1 1.46 1 1.57 1 1.47 1 1.52 - - - - - - 4 0.41
L*pomis macrochtrus - - - - - - - - - - 1 1.58 - - - - 1 0.10
L. rthboeue(1. macrochirus - - 3 4.32 14 21.89 16 22.57 1 1.54 2 3.16 - - 1 1.46 39 4.00
Mic ropterus dolmnieu! - - - - - - - - - - - - - - - - 1 0.10
F t heo* t oma ol ms t ed t - - - - - - - - - - - - - - - - 19 1.95
E. sonale 3 4.55 1 1.43 - - - - - - - - - - - - 76 7.go
Peretna peltsta - - - - - - - - - - - - - - - - 5 0.51
TuTA! 6 9.10 12 17.34 23 36.00 34 50.08 19 29.07 23 36.28 14 19.66 5 7.29 974

O 9 9
- --. - - - - - - - -_- -
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Table 3.2-54

Numle,sr (n), mean density (n/100 m ), and percent cacyosition (%) of ichthyoplankton taken at night by push met at Station 119-1F-16A1, 27 April through 24 August 1942.3

Apr. May May May May Jun Jun Jon Jun Jun

27 4 11 19 25 2 10 15 22-23 30
a density a denstqv a density a d ens ity a dens ite e d ensity a densitt a d ens ity ei density a d ens t er

Doreenam cevedianum - - 19 25.35 - - - - - - - - - - - -

typrinus catoio - - 338 451.94 48 60.74 - - - - - - - - 51 66.61
Notropis amoenus - - - - - - 1 1.52 - - - - - - - -

3. hudsonius 36 54.10 56 74.74 7 8.72 3 4.56 - - - - 1 1.35 8 10.49

3. entlootarus NO - - - - 1 1.29 - - - - - - - - 3 3.96

3. volucellus - - - - - - - - - - - - - - - .

careindes cyprinus 9 13.52 33 44.28 25 31.63 26 39.00 1 1.46 6 8. 84 5 6.60 2 2.58
1 1.50 ;- - - - 1 1.49 - - - - - - - - 4

Catoetomus co:amersont
- - 1 1.32 - - 4 6.04 - - - - - - - -Homoetome macrolepidotum

,

( Ict91erus punctatus FISH - - - - - - - - - - - - - - - -

| Amblop11tes rupestris - - - - - - - - - - - - - - - -

|
Leporin tibbosus(L. macrochirus . - - - - 8 10.17 - - - - - - - - 1 1,33

| , unesis jiterameculatus .- - 1 1.32 - - .- - - - - - - - - -*

7 10.52 9 12.05 4 5.01 1 1.52 1 1.46 - - 1 1 .35 5 6.58
| t theostoma olmsted t .

18 27.05 4 5.31 8 10.11 7 10.56 - - - - - - 8 10.45
| 1. tonale 'TAKEN

Percina peltata 2 3.01 1 1.35 - - - - - - - - - - - -

stizostedien 3. vitre'rm 1 1.30 - - - - - - - - - - - - - - da

TOTAL 74 111.70 4 62 617.67 101 127.67 43 64.67 2 2.92 6 8. 84 7 9.30 78 102.01 [[
t-
|

Table 3.2-54 continued.

Jun Jul Jul Jul Aug Aug Aug Aug
6 13 20 77 3 10 16 24

n density e density a density n density a density a density a density a dens it y Toga! 1
Dorosoma cepedianum - - - - - - - - - - - - - - - - 39 . . . 2.26
Cypr inus carpio 1 f.39 - - - - '1 1.52 - - - - - - - - 419 52.20

. ELot r oo t s amr+nue == - - - - -- - - -- - - - - - - - 1 o,12

2. hudsontus - - - - ' - - - - - - - - - - - - 111 33,20 -

4 5.80 1 1.49 13 19.52 1 1.50 32 3.802. sottopterus 1 1.39 2- 3.72- 6 9.50 - .

- - - - - - - 1 1.42 - - - - - - 1 p.122. volucelles ' .
. rarriodes cyprinus - - ,- - - - - - - - - - - - - - ' 107 12.72
Cetostomus commer sont - - - - - - .- - - - - - - - - - 2 0.24
Moxosigma macrolepidotum - -- - - - - - - - - - - - - - - 3 n,3,

1 1.42 - - - - - - 2 c.24liisturus punctatue - - - - 1 1.59 - .-

Ashtoplites rupestris _1 1,39 - - 8 12.54 -: - - - - - - - - - 9 1,ny

Lepomis tibbosus(L. microchirus ' - - 5 9.13 3 4.68 12 18.18 - - 3 4.38 1 1.50 - - 33 3.32
Popoxis nieromaculatus - - - - - - -. - - - - - - - - - 1 o,12

f theoetnee p!mstedt -
.

- - - - - - - - - - - - . - yg 3,33

.a ' - - - - - - - - - . - - 47 3,3,
7. sonale 2 2.78
Per-ina peltats - - - -. ' - - - - - - - - - - - - 3 n,34

- - - - - - - - - - - - - - - - - 1 0.12St.troitedion 3. virreum
TUTAL 5 6.94 7 12.85 18 28.32' 13 19.69 6 8. 64 4 i.87 14 21.02 1 1.50 541

,

_-
-
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Tal21e 3.2-55

Sumawry of hbthyoptenkton denalties in/ic,0 me3) taken by push act at 14 statives in Yor's it ven Pu. J. day (De and magt.t Mr. AprII through #w est IW2
,

A pr May *ta y May May Jun Jus Jun Jun Jun Jul Jul Jul Jul Nt Aug A us Aug **e s e

27 4 Il 19 25 2 39 15 22-23 30 0 13 24 27 10 lb 2, p, p_g

m-if -l en t D - - 3.86 5.96 17.29 142.93 44.26 6.36 - - - 269.27 602. 9ti 9.u. 170.75 47.21 le.e5 3.c2 74.5 g

N - 19.95 25.31 45.46 184.33 111.12 20.67 7.02 14.22 37.59 5 4. 62 503.02 57vv.65 IP93.M 446.76 115.67 235.91 69.2m 52g.M

TM-!J *581 D - - - 1.41 1. 3d 34.22 1.57 1.e4 - 6.07 5.37 1.41 6.31 3.11 - 1.55 - 2.45

N - 1.52 35.68 12.67 38.53 24.09 10.88 a.63 22.44 7.55 4.48 26.s0 30.99 5.30 s.e5 3.14 5. 4 g.45 is,7;

4 - - - 54.17 40.53 !).68 14.94 3.2D * 65 8.58 5.51 6.63 4.63 3.01 1.40 2.47 11 2s 2,ev jo,go
.

TM-IS-1El
N - 14.04 102.09 581.n8 62.40 7.69 11.60 16.21 13.58 55.34 21.52 52.17 $7.33 9.52 12.44 1.t7 lu.2e - sp.g3

m-IT-12el b - - f.60 4.62 45.21 27.25 23.% 2.9M - 7.51 4.44 145.57 60.59 7.56 9.57 3.21 1.43 - 19,19

N 2.95 - 24.14 41.92 91.89 20.68 14.13 9.2b 23.% 24.2e 25.67 143.11 171.74 1 61. 7 16.56 7.95 41. h 37.11 47.is

TM-u -12A1 D - 1.65 - 3.!! 4.45 7a.58 9. 61 3.67 4,76 9.01 5.19 3.*2 12.54 10.22 10.38 1. 6 2.67 - p.%

N - 4.32 43.77 113.93 18.P2 52.46 - 9.56 27.04 14.to 22.19 21.17 36.56 16.70 e.7e 7%.12 122.?" - 32.76

T*t- D- 13 Al l'
- - 4.67 5.50 6.01 13.09 11.OM 5.05 5.82 - 1.39 3.14 - - - - - 3,3a es

-

N - - 1 6. 94 205.86 30.76 54.72 13 . % 15.29 15.06 14.5C 2.M 18.14 7.90 1.e 4 3.07 9.09 l'.43 1.5 ? 23.se
CB

TM-11-1342 ti - - 1.45 11.17 '5.17 58.83 16.37 12.e5 7.5% 21.64 1. 5 ??.65 14.00 - 8.63 10.01 1.4% - g o. .g

N - 4.69 154.27 571.99 91.04 317.02 12.39 31.16 S2.36 4N.05 16.9) 74.3 6 32 42 51. 4 26.ta 20.07 14. tio 3 . cl .u .s ;

W if-4A1 D - - 3.44 23.37 61.03 7.69 3.15 2.49 - 6.27 1.52 197.42 321.42 533.32 236.e3 . 27 21.39 6.2s v5.u

N - - 14.57 196.54 191.47 40.57 - 1,58 11.49 26.27 1.40 028.99 523.77 225.32 14.19 176.20 26 w7 12.76 159.13

N- tf - i f yi l D - - 1.50 2.97 f 43 7.79 10.$0 1.50 - - - 1.42 <. 60 2.77 8.61 - 1.50 13.14 1,f.

N - - 2.9M ?8.01 12.51 25.38 6.25 - 4.44 24.7d 1.5. 101.74 92.23 127.79 7.el 10.17 20.7s 5.69 26.2>

N-IT- 105 2 D - - 3.30 2.77 5.68 4 6. An 15.79 4.52 - 2.97 2.54 15 5 15.56 3.14 1.47 2 3,g5 22. 4,w ,

N - - 25.11 245.32 85.70 B6.24 19.65 29.34 27.27 329.73 17.05 26.50 100. % 71.81 3w.96 116.20 145.61 216.20 87.e7

159. l f - t m 3 I) - - - - - 15.38 44.V7 4.79 1 . 61 - - 4.83 4.71 24.98 10.15 4.e3 - 4.4* 6 n

N - - 18.33 261.21 11.73 87.00 15.27 12.10 21.04 54.26 6.33 91.37 33.56 6'.93 30.03 61.58 31.29 1 9. +> 46.7%

TM-II-991 11
- - 1.46 31.63 1.49 17.91 6.52 6.99 3.11 18.7M - 14.95 9.68 4.47 17/.4 24.4* - s.5o n.w

N - 1.41 67.91 897.11 106.93 IMo.14 4.34 14.t ' 53.% 2 A.29 2.96 32. 'J 6 11.33 17.m am 16.1.74 11.% 2. +5 t ot .w

|
IM-IJ-11A1 0 - 1.b6 1,44 11.99 9.57 23.39 1.54 7. 2.e4 15.96 - 14.% 15.30 - 6.l e s.1' 1,29 - e.a

N - 2.72 150.08 4',6.21 1 70.64 191.39 4.52 7.36 21.66 82.77 9.10 li .% 3630 50.9M 29.07 16.2M 19.be 7.29 71 A1

TH- tJ- 16A l D - - 5.38 2.70 9.67 10.74 6.09 1.50 4.57 - 12.74 8.39 1.52 9 . 83 2 5.M - - 4.5+

N - - 111.20 617.67 127.67 64.67 2.92 8.B4 9.30 102.01 6.94 12.85 28.32 19.6% 8. 64 5.87 21.02 1.5] e3.e4

has i:
- 0.N 1.mf !!.72 14.42 34.06 15.38 4.79 2.50 7,24 1.9o 51.07 77.21 64.51 35.11 9.7e e.ta 2.42 19.wu

N O.2t 3.45 56.74 3008 M.33 90.51 9.76 11.70 ??.63 76.59 13.63 170.M u0.e5 144.11 47.2e 57.48 53.50 19.46 v5 g

O O O
- - - - _ .

. .
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fTable 3.246

suammary of austsers. diversity and egottabilley indtsee of tel chyayleotten takes de day @p eat sistre 45) eaarice GT push met se to oestiene in fork vievee Pend. Aprit termseh -

August 5992. !

T?t-tf-I ta t 2*IF-tSet T* U-Itt 2t+- 11- 1231 w tI- 1241 T* U- 1341 T*tI-13A2 I?e-u-4C & tI-i tt i r,-u-ity j
iD u o e e u a a e a e s e n e u n y a g

C lwpe idae
Qcysnee cerdleaum - 10 - - - - 3 2 - - - - 3 24 16 22 - 1 - t

ssT MYAt * 10 - * * '* 3 2 * - - - 5 24 'l 6 22 - I * 1

c ype t uidae t - - - - - - - - .- - - - - - .. - . - -

Cmapeetou_s a,,,egample - - - - - - - - - 1 - - - - - - - - - -

Ly,y,ginf,,1 rarple :1 49 6 11 42 ' 4 31 3 ,. 32 9 7 5 136 15 312 2 139 '2 20 2 g3
lbtestanost crveelegt,12 * 34 - - - - 1 - - - - - - - - 1 - - - -

FttrcP(9 eaaenug 11 5 - - - 1 3 - 1 - - - - 4 . 1 - - t 1

E a=ceaue/R. valueellas 4 4 3 - - 1 - 1 - - - 1 1 5 1 - - - ) i

3. hudecqf es ; 7 67 4 0 10 SF 3 24 30 39 % 8 6 178 1 9 4 9 6 47
3 3,tgggg . - - - - - - - - - - - - - - 3 - - - - -

||. eet tooterne 96 492 4 29 17 42 5 75 4 178 2 19 3. er 0 12* 13 31 24 330
'

3. v91ucellus I5 48 1 - 2 - 4 6 3 9 - 1 - 4 4 14 1 5 8 22
Z19*.3 Alti notstus 2 2 '- - - 4 1 - - - - - - - - - - - - - i
m%taf.chtkva stretales i 2 - - - - - 2 - - - - - - - - - - - - y

R. ceterattag - - - - - - - - - - - - 1 - - 3 - - - - |
.,

12mottiga strammentatus - 1 - - - - - - - - - - ~ ~ - - - - . -

2.. sgroorelle 1 1 - -- 1- - - - - - - - 1 - - - - - -

S t9 7tM A L 139 706 18 48 72 517 20 140 26 234 13 165 2w Sag 17 294 23 65 44 ??g

tateetemidee
'

fCarsfodes e-prinhas 4 77 ' 3 -47 9 71 41 6 '55 10 el 7 764 4 48 .2 21 5 at N *t etos to=ve st*==rrsoni II 17 - 1 - 1 1 3 - - - - 2 1 - 2 - - - 3

EI2enttitva startsana 2 - - - - - - 1 - - - - - - - - - - t -
*"*

'
Monastone amereltatdetue 4- 5' 4 .6 S S - 10 50 21 6 15

4 . 255 6 77 5 24 20 124
10 2 7 3 3 to to

'
sesfint 21 99 7 54 14 7F 6 35 56 76 16 76 13

tes a harideo '

A - - - - - 1 - - - - - - !Ictalg.I3t2 patelle - - - - - -- -

!*
- 2 - 8 - 16 - S - 5 - 4 - 27- - - - 2 - 3J. regreat.5s
- 2 - 8 - 16 - 8' - * - 4 - 28 - - - 2 - 3Stal;TUTAL

+ teat rarc hidee

Asabloelitee rueef tris S - 17 - 5 - 4 - 3- - * - 2 1 3 - I t 3 - 4,

- 3 - 5 .- 1 - 3 - 1 - 3 - 1 - - - 3 - g1.ep<aat s auritus

1, athboews - - - - - - - - - - - - - - - 2 - - - -

1. mac roch tras - - - - : - - - - - - - - 2 - 1 - - - .

1. Et*boeus /L. mac roct tres . 627 3076 3 6 5- 10 1 71 378 22 16 1 5 35 41 telt 1772 5 20# 29 114
ftierooterno dolosse-e 6 5 - - - - 2 .1 - k - t - - - t - 1 - g

M. 321=ntdes - - '- - - - - - - - * * - - - - - . - ' -

Parem {g annulstit - I - - - - * - - ' -- * - - - 1 2 - - -

-- - - - - - 1 -. - - - 1 E - - 1 - 1 - -p sinamsculatus
- - - .- - - . . - - - - - 1 - - - - - -go .t, opp ,

?rtTefAL 641 Sic? 3 16 5 15 174 337 22 22 1 12 - 37 68 1912 1280 6 206 29 126
Fe r s idae
Ethe9stane elmstedi 2 3 - 3 5 ~ 19 5. 17 - 5 72 2 21 5 17 - 9 2 3 6 to.

3. lo3n2 68 44 2 49 18 47 20 10- 4 12 4 13 17 '51 20 7 4 4 50 71
' - - - -' * * - - - - - - - ={ ' rercs tlavescene - 1 * - - - -' -

4 rere t"as Pelt St4 3 10 ' - 4 1 le 3 ,t t 3 - - - 7 4 3 1 - 2 9
| st asestedien E. Titrews - 7 - - - 1 - 1. . 1 - - - - 1 -

.

- - 1 -

J,['},1,21A, L 74 -M 2 56 14 97 24 29 11 87 6 34 42 106 26 19 F 7 19 25
' t'e tdent ( f ied - - - - 1 1 - - - - - - - - - - - - - - i

Trn4L 8 75 5 991 30 1 92 . Il6 F23 . 227 571 113 424 36 291 123 1049 1972 1692 18 105 11t ten) i
CRAND TnTAL 6856 217 939 798 139 327 1792- 2769 3a 3 ligt

h&r of Species 19 24 -9 11 11 16 le 20 12 15 8 15 14 21 13 20 11 15 19 17 ,

Total species 26 15 17 23 17 15 23 2t to 19 '[
Dieersit y fotes 1.62 3.01 * 2.91 2.72 2.30 1.57 2.31 - 2.57 2.45 * 2.47 2.79 2.84 0.50 1.43 * 1.92 3.05 2.53 -

'
,

F on t es,h t t i ty t eles 0.38 0.22 * 9.79 0.79 0.5a 0.39 0.53 0.72 0.49 * 0.63 0.73 e 64 ' O 13 e 14 * O.49 0 82 0. 63
* f ad sces apere not categleted on osuples of lese thee 50 **ecimeer. ,y
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rob le 3.2-56 coat emed . ,

TM- l. F !"t 3 m- 1.F- W 1 T** !.I-l 141 Pn2 -1 Mi f*iL__ s LOT uuutD i~iad~ ~
c n o a o a a s T rnia

- tm u - rr u -
.c ster

t.loetdee
- - - 5 1 e e le 26 e. n 92 0.57 tie 0.62 77.,r

w o. c ,w l..iu.

y BTML - - - 5 I e 1 19 26 0.85 92 0.57 115 g,92 7g

t ypr ialdae - - 1 - - - - - 2 0.U7 - - 2 e tt -

Cangest pehe ep414m - - - - - - - * - 1 0.01 1 0.91 f on) fc

Winu9 corpo - 161 39 766 19 3:1 6 439 350 4.89 3135 19.58 32n 17.22 93. a t

we.mf rows c rveoleu(as - - - - - - - - 1 0.01 35 0.22 34 c.19 97 22

fi t rce! s amenu.
- 2 1 - - - - 1 17 0.59 15 0.09 32 0.37 66.eq

E. a==>equs 1. v4 t w e l lu p - - - - * I - - 12 0.39 14 0.09 26 G.14 51.35
4 A1 2 107 7 191 4 All 71 2.31 911 5.91 t otr2 5.25 12.*1

g. twf gen.e
g . rar ar me - - - + - - 1 - 2 0.07 - - 2 0.01 -

g. O p f t c>pt e_ng 2 96 17 141 5 79 3 32 2e3 6.42 1764 11.14 1947 10.41 go.74

2 a 1 1 - 10 - t 41 1.34 129 0.s1 170 0.39 75,8s
g. yghsellos

- - - - - - - - 3 0.10 2 0.01 5 0.03 60.00
ffrept ales p.2h

- - - - - - - - 1 0.03 4 0.02 5 (t. 0 3 e.J . ou
Lhtettrbthys strat alue

- - - - - - - - 1 0.03 1 0.01 2 9 01 53.0ug. 5,.-Je r ec tag
- - - - - - - - - - 1 0 01 1 0 01 100.00lemt ile, ar r<wec ulatu

L ig.tyyralas - - - - - t * - 2 0.07 3 0 .'12 5 9. D3 60.00

nM AI. 8 3?4 bl 9 95 31 603 11 5 34 5% 16.49 em5 3M? e63 * 39 ,* 79

t.a e os t om adae
t.'er pied .1 f rvr inu.a - $3 . 2(<f 3 Jos 6 107 f.e 2.22 1334 8.33 lac 7. 3'i. n .13 g

9
- - 1 1 - 1 - 2 15 0.69 32 0.20 47 0 29 p . 09 -

( s t os t emr,.3 c ocune t'aon!
- - - + 1 - - - 6 0.13 1 0.01 5 c t:7 20.00 g

hy. pent 11 E um sif gr tc e.sg
M.,=os ema ac t o t en t er um 12 43 2 7 4 9 I 5 111 3.e2 16e 1.16 297 't . 3 6 62.63

1EM A L 12 9s 1 20e 8 219 7 114 198 6.45 1553 9.79 1711 y1 3g,

1( c41er s dae
lus.b na stalia - - - - - - - - - - 1 6.01 1 0.04 l oo .c0

J . c=;m t e t .as - - - - - - - 2 - - 77 0.49 77 0.40 100 uts

s et tmt.
- - - - - - - S - - 79 0.49 70 y1 logo 9

C eM rarc hidae
A41 aplit es tur.etit is - 3 * 5 * 4 - 9 10 0.33 49 0.13 79 0.41 p7.36

j epomis gityg - 2 - 1 I * - * 1 0.03 25 0.16 2' O.16 e6. t s
- - - - - - - - - 2 0.01 2 0.01 t oo. tan1. p itib osus

- - - 1 - 1 - - - - 5 U.01 5 0.03 190 (wi
1. um rachtrue
1. Alt ba s es /1. w rm birus 33 176 28 19 24 39 70 33 2015 65. 68 7305 & $ . 62 9329 6P.e5 79.38

titcr :rteros erl metsmi - 1 - I - 1 - - a 0.:6 17 0.11 25 0.13 ed.m

3. gelmo t.ses - - - 1 - - ~ - - - 1 0.01 1 0.01 100.00

r n.=>g t s 33 pig},,agh - - - - - - - * I 0.03 3 0.02 6 0.e7 75 on

- - - - - - - 1 2 0.07 4 0.01 6 c . t'3 eg.67
f. Yet gr wgg

- - - - - - - - - - 1 0.01 I o.01 I no.m>Pa= 12 .pp.
li;gayLA t 33 1)? 29 :S 27 45 20 43 2 G .17 66.40 % 32 46.42 9 68 4 9. t3 7ha9
Perc idae

g figsugi 4 17 5 30 2 19 4 28 t .40 2.7 1.95 340 1.74 9 7. ?*'

[h,,,rw i eg, 23 1 8 34 8 76 7 47 433 7.59 432 2. ?O 6*5 3.49 h . 9.

y,g g,p eg - - - . . - . - 1 0. G3 - - 1 0.01 -

fpcty attate 1 2 1 3 2 5 - 3 21 0. no e 0.37 81 0.a2 76.07
- - - * - 1 2 0.07 11 0.07 13 0.07 84,62

ititast-JN4 2 2111eg - *.
fi3;mu 2s 2 t> 14 67 12 190 11 79 900 9.78 W5 SE 11 st $J2 72.7)

g.gg,a - - - - - - - * 1 0.03 1 ( 01 . CA Jqy
_

Tti A1. 31 572 110 13c3 79 974 50 li41 3068 lews11

6Wxm rarAt 653 1413 10$ 3 891 n =074

heer of species 5 14 12 17 12 17 10 17 27 31 31

rot e s spec eu 14 la 19 is

osm.it, s ade. 2.18 2.72 2.51 2.03 2.75 2. *e 2.55 2.36 2.07 2.49 2.47

f.3-j t elliity 1 toem G.73 0 . 71 0.70 0.$1 0.77 c . 6e 0.77 0.59 09 0.51 ojo

9 9 O
<
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Tatt le 3. 2- $ I c oat i nute$ .

Apr Nv famp May May Jon Jun .Pos has Joe Jul hl Jis t Ju l A=g Aug Aug Aag **NAL

27 4 11 48 ?) 2 10 15 22-23 3 'J 6 13 2 tt 27 3 10 16 la re, g isht

hia tur se ;q.1A118 D - - - - - - - - - - - - - - * - - - -

m - - - - - - - - - - - - - - 1 - - -

J . Pv K r et us D - - - - - - - - - - - - - - - - - - -

r

n - - - - - - - - - - 1 62 12 - 1 - - 1 77

Astloolites r /Pettrit D - * - * * 8 1 - - * * 1 * * - - * 10

N - - * - 8 5 - - - - 7 11 28 2 3 1 2 - e9

ffp=1s curitet D - - * - - - * * * - - - * * * I * - I

N - - - - - - - - - - 3 - 1 2 4 10 3 - 25

y p tLtn.sg D * - - - - - = - = = - = - - - - - - -

N - - - - - - - - - - - - - - 1 I - - 2

4. _e.,gt, t r re D - - - - - - - - - - - - - - - - - -

W - - - - 1 - - - - - - - - - - = - . g

L. e ttb. s ie /L. mac tm h irus D * - - * 54 1 - - - 14 4 449 6? ) SM 212 57 la 3 yngg

N - - - 1 113 - - - - 49 37 1359 1933 145e 197 til 3, 12 73m

Pirv opter us 6.lunt.evi D - - - - - $ - - - - - - - - - - - - g

N - - - - 2 9 3 1 - - 1 - - - - - I - 37

H. s*la.itas D - - - - - - - - - - - - - - - - - - -

N - - - - - 1 - . - - - - - - - - - - ,

roen s i n arm,1er t s D - - - - - - - - - 1 - - - . . . - g

N - - - - - - - - - - - - 3 - - - - - 3

2. eter*mac ular us D - - - - - - - - - I - - 1 - - - - - g

N - * - 1 1 - - - - - - - 2 - - - - - 4

y, m g, opp. o - - - - - - - - - - - - - - - - - - -

N - - - 1 - - - - - - - - - - - - - - g

F thue t una alaa teJ1 D - - - 1 4 14 22 2 - - - - - - - - - 43

N - 4 7.* Itu 39 43 15 1 3 14 1 2 - - - - - - 297

3. sonale b - - - 8 23 74 83 28 7 1 4 2 1 - - - - 233 M
N - - 47 17 101 158 11 9 le 25 24 19 I I - - - - 43;

hM f l **'H M# D - " * * * I ~ * * * ~ " * - - - - - 1

N - - - - - - - - - - - - - - - - - - -

Pe re l u 3,1 tat a p - 1 6 10 3 - - - 1 - - - - - - - - - 21

N I 15 15 17 10 2 - - - - - - - - - - - - w
s t i zoste f t m y, y,1rt eos D - I 1 - * * * - - - - - - - - - - - 2

N 1 7 2 1 - * - - - - - - - - - - - - 1I

v o ident i t led D - - - - - - - - - - - - 1 + - - - - 1

N - - - - - - - - - - - 1 - - - - - - 1

pvr4L p - 2 in _ 114 137 292 145 44 23 e6 19 525 651 543 320 M5 59 23 1968

N 2 30 540 3135 95 5 east ed 113 221 724 129 1574 4214 1615 436 5'O 35 7 2e7 16011

Nurter of s pecies 0 - 2 5 7 12 17 12 7 4 12 4 6 8 4 4 6 3 1 27

N 2 5 9 16 15 '7 8 8 7 10 15 12 16 8 9 * 8 4 31

Total spec tee 2 5 10 16 18 22 I4 10 $ 14 16 13 14 8 10 9 8 4
* * 2.26 * 0.38 0.39 0. l * 1.07 1.36 1.24 *1.60 2.65 2.80 2.071.11 ee r a t t y I nd e s D * * *

N * * 1.93 1.41 2.66 2.lf 2.58 1.50 1.09 1. 60 2.53 0.91 0.51 0. 61 1.3. 1.19 e.75 n.56
0.15 0.13 0 09 0.53 0.53 0.75 *0.57 0.74 0.68 0.58 * * 0.64 *

t quir ah l i t t, J ode n D * * *

N * * 0.t1 0.31 0.68 c.53 0.80 0.50 0.39 (*.4 8 9.65 0.25 0.13 0.20 0.43 0. 6 0.2* tL 26

he lo et nae re N% - 15.0 3d A 27.5 7.0 3.1 0.6 2.6 9.6 11.0 6. 5 3.0 64 3.Q 1.6 6.1 La ll,L 5,2

- tmJices were not calculares on samptee of less St.sa 50 specimesis.

tut !c 3.2-58

%rmary ut ma eer and percent of larvet and young fish eskee la York Heeen Ptmd 1952n

Apr A;.g A pr May Ny 9ta v Mar Jun Jue Jun Jun See hl Jul kl .Ju l Aug Aug Aasg Aug D*f Al. Pt tu %t

11 21 27 r. 11 18 25 2 to 15 " ?3 3p e 13 2p 27 3 to Ie 2;

i+ l a rv ee - - 2 14 114 137 2 na 134 40 22 e>6 tw $24 65 7 542 250 m 2- , 2 +u2 v. se

% m pa - - - - - - - d !! 4 1 - - 1 - ! 70 IS 35 Jo Joe

M h Je r t er vae - - * 39 54u 3131 Wil BM 78 !!O 219 723 126 1512 4197 159a 472 3 ?5 162 2'i 15 5 f*# +1. 3 e

Y e ag - - - * 4 * 6 10 3 2 1 3 62 17 17 14 145 95 42 :.21 * w.
. _ .

O O O
- _
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Table 3.2-59

IMean density f a/100 m t of r ynr tnus tornio tehen at e taht by pusin eet de Yetir Hewee Pond,1992

S tet tee May May Ma, J me he he he Joe ~ kl At bl Jul t ot a l **eme

11 11_ 25 2 10 15 22-23 30 4 13 29 27

TM- t f - l ea l - 10.58 &2.93 2.M 1.74 - * * 3 . 21 3.39 44.70 5.**

TPF tJa l %B I - 5.51 1.31 - - 4.52 - - 4.90 - 16.14 f . 35

TM-tf-131 - 304.03 4.46 7.69 - 32.03 4.32 15.25 - - 572.78 47.73

TM-LF -l ?n t - 7.64 27.30 - - M 3.09 - - 3.33 - 41.39 3.45

FM- ff- 12A l - 2.72 - - - 4.61 - 1.51 I.59 - 10.23 0.F5

TM-lf- 13 Al - 192.46 - - - 4.33 - 4.53 - 1.69 203.01 1 A.92

TM-15-13A2 - 414.70 23.06 4.30 - 7.79 1.43 1.48 2.% - 455.69 17.*7

TM- tI-4A1 - 124.42 55.73 8.11 - f f5H 30,84 - - 1,73 - 2eg og t e,75

TM-15* 1 DR 1
- 8.73 4.17 - - 8.75 - - 4.62 1.80 28.25 2.35

FM- tJ- 105 2 - 152.55 41.59 - - 294.90 - 2.% - 6.24 502.22 &l.F5

TM- 17- 10n 3 1.31 188.81 6.35 * - 31.14 - - - - 229.61 19.13

TM- tf-981 - 740.89 6.33 * - TAFIN 238.46 - 1 9.73 - - , t e?S .41 st.45

- 322.67 25.37 1.27 * SS,DM 1.51 4 .35 3.13 - 415.34 34. 47
TM-if-11 A1

- 451.% 60,74 - - M.61 3.39 - - 1.52 582.20 &#.12
Th-!J- 16A t

0.09 225.15 21.3R 1.73 0.12 35.07 0.42 3.56 1.81 1.05 25 . E*mpaese

Yahte 3.2-60

Mean density in/100 m3) ef Ilotrocle helsontag takes et eight by posh mee to York Havee Paed,19R2

f.t a t t en May May Mey May Joe Joe he A.e Jim Jul kl Jul Total Nome

6 11 18 25 2 10 15 22-23 30 6 13 20

TM-II- t ha l - - 3.03 u,91 5.70 10.32 1.38 1.60 - - - * e n . 74 7.39

TM-tf-15s t - - 4.09 - 4.43 1.53 - - 1.49 - - * 11.% 0.96

T*t 1J-It'l - 43.31 16,92 5.94 - 1.45 2.% 1.37 5.80 - - - 77.73 e am g

TM-11-17el - - 41.39 7.M 1.34 3.7 - - 8.24 - - - - 31.5 7 2.63

TM-11- 12 A1 1.44 5.45 42.01 - 1.56 - - 2.50 - - - - 53.14 4.61

TM- tf- 13 A l - 2.91 1.49 * 4.10 1.57 - - 1.45 - - - 11.52 0.96

- 122,79 63.51 18.21 32.99 1.56 * 17,78 3.54- 1.39 1.48 * 761.27 21.77
T9Flf=13A2

- 4.37 2.94 2,86 * - - - 1 .54 - - 1.71 13.46 1.12
YN-lJ-4A1
1N-IJ-l on! - 1.49 5.13 2.?8 1.41 I.55 - - - - - - 12.3s 1.03

TM-I t- t re ? - 8.37 67.83 8.82 5.95 1.51 - - - - - - 92.48 y. 7 3

TMa l F -105 3 - 7.86 59.58 5.08 7.79 1.53 1.51 1.91 - - - - p5.26 y,l g

TM-t F-951 - 56.16 87.15 2.53 3.16 - - - - - - - 148.94 12.41

124.16 77.55 27.78 3.80 - - 7.31 13.16 - - - 253.74 21,15
TM-II-II At -

54.10 74.74 8.72 4.56 - - 1.35 10.49 - - - 153.9e 12.81-TM- tf- 1641
0.10 50.79 16 96 11.22 5.49 1.72 0.42 2.99 2.51 0.10 0.11 0 12 7.71

_ Meg

Table 3.2-61

Mesa density (a/100 e i of Entf 0 Pie sellosterus tekee et eight by push act to York Hawee Pond,19R2.

Seattae May May Asa .hte he Jun Joe Ju l h1 Jus t Jul Aeg Aos eug Aug Tot a l Neon i

i

13 25 2 10 15 22-21 30 6 13 20 27 3 10 16 24

iM- tJ-ins t - 13.8% - - - - 12.48 6.26 2. 62 !!$.94 64.09 197.55 52.87 209.54 55.07 735.37 69.02

TM-if * 1581 * * - - - - 1,53 4.48 6.31 20.57 1.80 2.96 - 5.69 1.45 44.79 2.we

TM- tf-f ti - - - - - - 4.34 2.87 30.43 23.90 9.52 12.49 1.67 10.26 - 95.50 6.37

TM-ff- 1751 - - * 3.12 - - 6.07 9.03 3.09 3.33 4.63 3.01 6.36 38.59 31.40 10s.63 7.26

TM-II- t 2A t - - - - 3.38 - 7.30 5.% 7.5% 6.36 17.26 8.79 70.79 118.82 - . 264.19 14.28

TM-if- 13A t - - - - - - 1.45 1.43 4.% 3.16 - - 4.54 11.04 1.52 27.68 1.95

1M-tF-13A2 - 4.86 1.43 1,56 - 1.31 7.75 8.44 2.99 5.91 8.13 16.75 !?.9n 14.00 3.01 n9.15 5.%

TH-f f=4AI - S.57 - - * - 4.63 1.40 6.44 18.93 5.M 6.11 97.% 16.18 32.75 197.92 13.19

FM-t f-l en t 5.06 1.39 - - - - - 1.56 3.04 1 .59 9.01 - 2.91 15.23 5.69 45.44 9.03

1M- t f * 1 CR 2
- - 1.49 - 2.67 - 26.23 10.85 13.23 16.80 .24 26.04 87.96 129.60 207.32 52M.43 35.23

IM-I F-I f9 3 * - - - - * 6.03 1 .58 9.15 16.00 5.09 16.52 66.38 31.29 16.65 148.69 9.91

7M-II-9e l - - 1,58 - - - 10.&1 . 48 8.42 3.21 t.Gt 5.94 151.35 17.M 2.95 207.33 11.R2

TM-lF-I I 41 - 1.78 1.27 * * - 5.7e 3.04 2.89 6.26 23.57 26.01 29.97 16.85 1.44 119.36 7. A9

f**-t F-16Al - 1.29 - - - - 3.96 1.39 1.72 9.50 - 5.70 1,69 19.52 1.50 69.17 1.21

Mese 0% 2.23 0.41 OJ3 0.29 0.10 7.00 4.27 7 66 18.18 11 52 23.63 40,4s 46J1 25,IL , 12.57__

_ _ _ _ _ _
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T44. le 6.1-02

was derts it y ( a f l 00 a.l .) of ( ar r t <=3 t i rer ban t abete at p a ght by pustt tw t in Yor k Ha ven Pom). 1952.

3seson Ma y May my han Mn ha bs. kn tul Tot a l. _ _ - N azi_ __

l l.-_ . le n. ; to 15 11-71 3d 6

!N-I t -l en ! 23.7% 1:.15 26.31 3%.62 1.71 - 9.56 1.55 - 199.0 7.;I

u*- LF- 15 a l 12.1K 13.73 14.08 7.39 - - 17.95 - +o . w s ?. 31

T+ 1.1 - i n i 20.!! 26.87 20.74 - L eo 10.32 8.12 5.76 - 101.72 11.)?

& l t- 1 ?l! ! %.70 10.1% 12.41 11,,03 - 1.54 13.74 - - 54.57 e.oc

tM-lJ- 12 A l 15.53 1.37 13.h6 16.97 - 6. p4. 1 9.62 - - 76.19 e.2.

TM-tf- 13 Al 2.91 4.49 21.75 21.89 4.60 15.29 15.06 - - 37.04 9,67

7M- ti-13A2 15.74 52.32 31.56 181.61 4. 61 23.71 13.72 1.53 - 344,82 39,31

ft>lf-4A1 4.37 11.77 12.86 12.17 - 1.S S 11.49 1.$4 - 97.78 lo.ee

t? - t.F-l ut i 1.49 5.91 1.39 12.69 - - 4.44 - - 2e . 92 1.21

TM-if -l uB 2 4.18 16,Nr 22.69 19.33 4.54 17.,4 24.41 1.32 1.56 112 17 12.4e

1M-lf -l os ) 5.24 7.14 15.23 16.85 4.5 B 9.07 I V.11 - - 77.27 a.5e

7M- J p- 951 5.64 21.56 57.00 134.32 1.44 31.99 $1.97 1.47 - 299.61 32.la
TM-if -ll Al 12.26 39.23 67 o6 122.95 3.03 7.36 14.$7 1.47 - 267,93 29.77

TM- 15-l in41 13.52 44,28 31.63 19.00 1.46 s.84 6.00 2.5e - 147.*1 16.41

Nan 10.47 20.90 2e e4 M 29 2 27 M.21 3 7f 7 1.% Ll! _ l g]L

Tab l e 3.2-43

r of i comt e tit +om /1. ac roc h ir u, tahme at alght tg pah est in Yoth Haves Posed . 1982han Jens t r e in/!tN mi

5 Aon May May Jun Ja Joe Jten Jun Jul Jul Ju l Ju l Aug Aug Aug Aug Y or ta l utear.

le % $ 10 15 22 21 30 6 13 20 27 3 10 It 24 _

rM- t F .-l hel - 13.89 23.56 43.71 As ) . 3 7 M2 7.40 17% 9. 91 232.51 47.92 )$ .4 % I4.16 n 4. . sp. M.% tJ

TN- t y- 1V s - - - - 4.73 1,60 1.80 1.47 - - - 4 ec n . e4 FJ

TH-| F- 181 - 4.46 - - - 11.38 - - - - - 1 % . A. 1.Os FJ

iw t y- 12BI - 29.78 No 12.04 12.06 126.70 159.19 157.3? 17.04 1.59 1.17 2.84 W2 g) . 93

TM- f t - 12 Al - - - - 4.53 le.32 1.44 - 4.33 - - '' . 02 1. em

TM-I P'- 13 A l - - - - - 4.74 - 1.07 - - - 'et o.52

TM-i t - i l4 2 - 3. 64 - - 22.26 20.62 35.71 6.99 2.87 - v2 o9 g.16

f*-I F- 441 1.49 82.88 F Istl 7.71 - 1217.34 489.33 216.40 5 . *1 59.74 S 41 - 20M 13 134.2

TM- t r- 10h l - - 16.03 - 95.% 79.86 115.14 6.01 7.77 1.18 - 3 21, r. 7 ? ! .4 3

TM-I t -! M 2 - - - - $.91 73.51 57.78 13.02 25.11 1.33 - 17*.te !! . 7m

r'+- f i. d ois ) - 2.54 13.55 1.56 82.22 15.57 57.74 11.50 11.20 - - l #*. 3n 13.2*

TM- f } - 9E l - 2.53 TArf N - - 1.$9 1,61 12.41 2 .96 7.62 - - 2 t _12 1.3 e

r%-f F-il Al - 2.56 - - 4.32 21.89 23.57 1.5- 3.l * * 1,4b 58.%9 1, 90

TM- 11 - l eA l - 10.17 1.33 - 9.13 4 . Ni 19.18 - 4.3d 1.30 - 49.37 3,2e

%an 0.11 10.59 5.31 4.10 147.11 .' 8 . 3 4 17L 5 3 21.37 12.50 3.53 1.12 5 t. n_

9
v

T at t * 3. 2- e '.

!%sa Jens t ry t'n/l00 M t at j,it novioma y,g,hg,gy,g,1 taken er midt by push het La York haven Peakl,1962a

f
~

May May N, May Jun Jun Jun Jun .he Jsi Ju l Tot a l Mesa
retrum

|
4 11 __ 18 ?S ' 10 15 ?2 ?1 30 6 13

r=,- 11 - t t n 1 - - - - 4.27 - - - - - - 6.?j o,14

lw t y- l u l - - 2.77 - 1.48 - - - - - - 4.75 u.19

in- I s - l e l 8.02 29.39 15.49 2.97 * 1.45 - - 2.v2 - - e0.24 5. t. 9

rw- t r 1781 - 11.37 7.62 - - 3.15 - - I v - 23.e) .li*

r%- t r-l ? Al - 21.16 66.49 4.97 1.54 - - 1 ?! 2.89 - - 9e .2 a e.9)

T*t- !.} - 11 A1 - 10.20 S.% 1.32 8.21 1.52 - - 2.91 - - 30.11 ?.74
pt'F-11A3 - 7.67 2.76 3.% 10.84 - - - - - - 24.31 2.11

r9- 1 F -4 41 - 2.91 4.37 1.43 4.66 - - - - - - 12.77 1.26

im- # t - l's! - - - - 4.23 - - - - - - 4.23 e 38

m-gl-lfm? - 4.18 4.17 2,12 7.43 7.56 - 1.41 - - - 27.29 2.4R

rs- u - ! ali) - 3.95 4.27 1.27 7.79 6.12 - - - - - 23.34 2.11

w-f r- ve ! - 1.45 10.79 17.73 3.16 1.45 1.43 - 1.51 1.44 1.39 40 41 ).67

r%-:1-!! Al - 2.73 5.11 8.87 6.34 - - - 1,43 - - 24.4a . 23

H-t r 1 %) - 10.52 12.05 5.01 1.$2 1.46 - 1.35 6.59 - - 36.49 3.%

d.5 7 7.55 19.13 3.5$ 4.29 1t2 0.10 0.29 1.41 0.11 0=10 ..mmn

O O O
- - - - - _
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Table 3.2-69

. Length frevueerf distelbot tee (0.5 men lat.rvels) med life stege of Mttrevis soflooterus tekee et eight toy poeb est in Twk emwee road,1$42 Life steses are deelgee**d se

f (Freestervee), 94 q,,solarvee), T (metalerveel, and T tyeongs.

1,ength May Jue Jam - f*e .he Joe Jul Jul Jut Jul Aos eng Aug Aug Total

lotorval (up t 25 1 19 15 22-23 30 6- 13 20 27 3 to it 24 F = T T

4,3-4,5 . - - . - - - - - - - - IF - - - 1

|,- 4.6-5.0 -' - '- - - 'IP ' ir SF 67 37 2r er 17 IF 20

i .5.1-5.5 2F If ^ * - - IF 9F 9P 12F 47F 24P 35F 54F 31F 2F 247

| 5.6-6.6 12r 'IP IP '- - 28F 20F lsF 26r 13P 30F/1M 49P 99F - SF 2 91 1

1 6.1-4.5 or - -- 2r - ToF 9F 97 tr 3r/2n Ir/IN 4 FIRM 297/4M SFIDE 89 13

6. 6- 7.0 3P' FF. ' IP ' -' * Ar/2M IM -' 3M 7M 3M - Im 2P/3M 12 39
-

'IM es 9M w m 17M 2M 50
7,3.y.5 in - - - - . .-

T.6-8.0 :.
- - - ' * - * 2M M M le FM 11M 1m Se

3,3 3,3 - - - - - - - - 4M/27 3M '29M 4M 25M/3T 2tM 97 5

* - - -- ~ * - -- IM 3M/6Y 47 eM/IST 4M/97 7M/flT 2eM/67 47 318.6-9.0
- - - - - .

- 97 - 2M/2Df 2M/10f - 23T SM/l#r 9 799, g. g ,5 - -

97 IT 167 IST 287 32Y 105-If '- - - - ,-9.6-10 4 - ~

10,1-18.5 '- - - - - - '- - 7T ST 107 . FT 34T 167 79

10.6-18.0 * - * ,* '-* * * * ST 27 6T M IM 13T 52

g g ,3.g g,5 . .- - - - - - - 4T ' IT 4T llT 19T IST 56 t0

11.6 12.0 - - ' * - - * '- - * If !!T I5T FT $4 to

g;,g.gy,$ - - - - . = = - If ' IT IT ttPr 17T/1T ipr 40 I u
12.6-15.6 - -- - - - - -' ' - 37 - IT 14T 2T/3Y er 25 a

- . - - - - - .- ''- - - 37 - 2T ST/87 17/5T 27/3V 11 143 3,g.3 3,3
3 3, p34,g _

= - .- . . - - - - . IT/2T 17 JT/IT 5T/97 47 ST e 21

IT IT - 37/18T ' 6T ST 4 32
14.1-14.5 ' -' * - 17 -' - -- -

- 14.6-15.0 - - - - :*. * *' = '* - * - IIT SY ST 20

15.2-15.5 - '* * - - ' * * * - IT/lf IT 52Y 'SY 2Y I 21

15.6 16.0 - - - - - - * - - - 2Y !? 11Y ST - 19

16.la,le.5 - -" ' * ' - - - * *- * IT * 11T SY SY 19

. 16.6 '1.0 - * * * - - * * - -- * 7T 6Y 4T 17

17.8-17.5 - - - - - '* '- ' - * 2T IT 27 SY 4Y le

17.6-18.0 - - - - ' - - = = - * - 6T IT 27 7

18.1-18.5 - - - * - - -

- ' .
- IT * 4T IT IT T |

18.6-19.0 = - -' - - - -
-

- I I' - 4T .27 2T 9

39,1-3,,3 - - - - - - - - - - IT - IT i 2T IT 5

- 19.6-20.0 - * - .
- - '- -- - 17 - 2T - - 3

20.1-20.5 - - - ' - - * ' * - * * 'IY * ST ~ 4T * #

20.6-21.0 - ' - - ' ~ - - '* '- * * IT - IT ' * 3

22.1-22.5 - ' * - - - - - '- - * ' - - IT 'If IT 9

21.6-22.0 - -- - - - '- - '- - - XY - IT , IT 3

32,l.22.5 - - - - - * * *- * - - IT 6T - y

, 22.6 2}.0 - - - = * , :- - -- =. = = ~ IT - 1

2T IT - 3. 23.1-23.5 - * - - - - - - - - -

23.6-24.0 - - - -
- - ^ * * * * IT . .lf - 2

'

24.6-25.0 - - - - - - - - - - - IT ' - ' -' a

668 30- SM 248
fpTAL

17.tf ' 12.99 3LD_lMFNFWTW O

e

- ..
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Tet. l e 1.2-09

l engt te f ret.cfa y dist ribut ton 4 6. 5 met latervale s and lif e stage of t orpi den t yptlaws tokea et migh t by push net t a Y sr k hves Pand , 1 782 1 t re a t mee n se e des tgear ed es

P (pratolorvee n , M (siesolarvee 6. T teet ala-vev i, anJ f 'y ase ,n

i.e sy t t: May May May Jan hoe 44 kn fue Al T,t a

* 10 l$ 2'- ? ! _Jo 4 .J p 2 1
Interva l t aan 11 le 25

a .1 - e . $
- - - - - - - IP - I

a.6-7.0
- 2r 4F tr 2r - 3F 4P - le

7 .1 - 7. 5 IP ?? 34P ll* 3P IOP lie - - $2

7. 6- 8. 0 tP 22P 73P 48F 1P KP 6CP 3P IP 2 72

8. 3 - 8. S 27P 46F 86P 180P #P 27F 7&P IP * 452

8.6-90 3)P 48P 47P !?VP 4P SP R&P 2P * 2 54

9.1 - 9. 5 12P 4CP/IM 15P 17P - - - - - PA 1

9. e- l o .O - Br/ hM 2 ?/2M - - - - - - 10 9

10.1-10.5 - 11M IM - - - - - - #2

10.0-11.0 - 'lM 4M - - - - - - 13

11.1-11.5 - 3M 2M - - - - - - 5

12.6-11.0 - - IM - - - - - - 1

El-11.4 - - ?M /3 r - - - - - - 2 J
1203 42 3

Ts rr At
9A]9 3.) ? 0,3

U b ' 'lf 411

Tab le 3.2-70

1.eryth f retserwy distr ibur ton (0.5 som intervst s ) and life stage of MJ zibt+p9e /L. smas roc hi rus takea at ni6ht by pueb met to Der k havem Por:d,198?. Lif e stages are dee tsmated on

P sprotolarvee n M (ea so l o rv ee ) , f (metalarvae), and 1 (youngi.

I.eng t h May May Jun sua Jua Jun Jun Jul .b l Jol tu i Aus Aug Aug aus _1pl a l N
3;eryal_{nsg in A 2 to 13 ''- 2 3 10 6 13 26 27 J, _ 10 16 24 f. M g y M
4.1 - r. 5 IP - - - - AP - + - - - S O
4. n-5. 0 - 3P 2P IP 4P 53P 56F lur 3P * - 132

5.1-5.5 - 52P llP SP 169P 239P 97F 10P 22P IP - 6a9

3.*-6.0 - 56F 29P 26F 43DP 90P ler IP iDP IP JP ee2

6.1 - 0 . 5 - IP 7F 2P 30P/1M 31 P / *H 9P/4n IM 4P - - 87 13
*

6. 6- 7.0 - - - !M 2 r/44M llM 3M 2 P /IM - IP 3 he

7. )- 7 3 - - - - - 66M 2 .99 3M 4M - IP 1 97

7 . 6- 8 . 0 - - - - - 36M 44M 5M 4M - IP/4M i 99

8,1 - 8,5 - - 91 0 * * - 34M $4M 91 3M - - 104

r e.6-9.0 - - - - - 21M/87 6489/17r 9M/2T IM/I T - - % 29

! 9.1 - 9. 5 - - - - - 6T 2M/ EROT 14' 1 81 / 4 : - - 3 IDb

9. h- t ri . 0 - - - - - er S 7T 24r 4r si - 96

10.1-10.5 - - - - - * 307 30T eT - - 74

10.6-11.0 - - - - - 18T 18T IT 17 - 63

11.1-11.5 - - - - - 4T 13T 2 TT 37 4T - 51

11.6-12.0 - - - - - - If77 IST 4r IT IT 31

12. 3 -12. $ - - - - - IT 77 4T IF 21 - 15

12.0-13.0 - - F IS H - - - - ?T 47 - 2r - a

13.1-13.5 - - - - - - 27 17 3T If - 7

I l . b-14.0 - - - - - - - IT IT 2T/1Y - S I

14.1-14.1 - - - - - - - IT 2T - - 3

14.6-11.0 - - - - * - 3Y - - lY - 1 1

IS.1-!%.S - - * - - - - 2r if 27 - 9

l$.6-16.n - - - - - - - - I T /4Y IT/1Y - 1 5 i

|
16.1-16.$ - - - * - = * - 41 3: - 7

l e .e- 17.0 - - - - - - - - 2T lt - 2 1

17.1-17.i - - TAKIN - - - - - - 21/lf XY - 7 2

t 7.e-I s.O - - - - - - - - ?Y lY -
*

3

18.1 - 1 M . 3 - - - - - - - - - 3Y - t

15.&-19.6 - - - - - - - 1T - If 17 1

19.1-19.5 - - - - - - - * If - - 2

19, w- 2 /l . 0 - - - - - - * - XY - - 1

20.6-21.0 - - - * - - - - lY !? - 2

? . A- | 3 . 0 - - - - - - - - XY IV J
1502 467 **> 21

seru 69. Sijy2 19.74 0. *J
ft,Mr 1_

9 O O
e

--- _ ,
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! O
V 4.0 ENTRAINMENT OF ICHTilYOPLANKTON

The spatial and temporal distribution, abundance, and composition

of ichthyoplankton in the TMINS Unit I and 2 Intake suction bays were

investigated to assess and detect changes related to the Station. - |
) :

4.1 METi!0DS

Entrainment studies in 1982 were conducted semimonthly. April !

through August in the Unit I and 2 1.1take Buildings.

Replicate surface (2) and oblique (2) samples were taken at 6-hour

intervals (1000, 1600, 2200, 0400 h) over a 24-hour period with 0.5 m j

plankton nets (0.5 mm mesh). The nets were manually towed _across the |
t

intake suction bays directly in front of the river water pumps (Figures
,

'4.1-1 and 4.1-2). Oblique tows originated about 1.0 m from the bottom.

'

The volume of water filtered was measured by a General Oceanics digital

flowmeter mounted in-the mouth of each net. Numbere of fish caught

were standardized by conversion to density (fish per 100 cubic meters

3of water, n/100 m ). During each sample interval water temperature,

dissolved oxygen, pH, and the' number and type of river water pumps in-

operation were recorded at each Unit. River' stage-and flow for each

sample interval were interpolated from data obtained from the River
,

Forecast Center in Harrisburg, Pennsylvania.

-Samples were immediately preserved in a 25% formalin solution.- In-
i

the laboratory, specimens were -separated from debris and stored in a 20%

formalin solution for later identification.- Specimens were. identified
;

with the aid of reference materials described in-Section 3.0. All-

!undamaged fish were identified to species.when possible. Lepomis

O gibbosus and L. macrochirus less ' than 14.0 mm (total length. TL) were
1

*

-

- - -
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6generally indistinguishable and were grouped as L. gibbosus/L. macrochirus.

Only fish from the current year's spawn *.2se than or equal to 25.0 mm TL

were considered ichthyoplankton.

A list of the ichthyoplankton collected is presented in Tabic 4.1-1.

Scientific and common names and taxonomic order of presentation followed

Robins et al. (1980).

Developmental terminology was defined by Snyder (1976). Larval stages

were characteriecd by the presence of the finfold and lack of adult ray

counts in all fins. The term young was used for fish of the current year's

spawn which were fully transformed, and were characte: ..d by complete

absorption of the larval finfold and attainment of the adult compliment of

rays and/or spines in all fins.

||hAnalyses of variance (ANOVA) were performed to test for differences

in total ichthyoplankton density with respect to year, date, time, unit,

and replicate (Sokal and Rohlf 1969). Analyses were performed on

untransforned densities of total ichthyoplankton. Individual taxa were
s

present in insufficient numbers to warrant analysis, A density of n/3 m3

was used because it more closely approximated the sample size. Data from

1976 were excluded from the ANOVA because sampling in August was

inconsistent with other years. The Student-Newman-Keuls multirange test

(SNK) was used to determine which sample means were significantly

different af ter an initial dif ference was indicated by ANOVA (Woolf 1968).

An index of percent similarity (described in Section 2.0) was computed

to identify likenesses between depths and times with respect to species

composition. This is an empirical index and measures relative similarity
9

. - . --------- --
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in terms of species composition and gerc i ally leads to the grouping of

communities by dominant or major taxa.

The Susquehanna River at Transect TM-LF-13A3 is divided into three

channels (east, center and west)-(Figure 4.1-3). The estimated

proportion of total river flow carried in each channel over various

river flow conditions was reported in Brown and McQuivey (1980.1981)

and Brown et al. (1982). Channel proportions reported in Brown and

McQuivey (1981) were 4, 42, and 54% for the east, center, and west

channels respectively. These proportions were used to estimate center

channel flow, since river discharge in Brown and McQuivey (1981)

(680 m3/s) most closely approximated discharges en.,ountered during

entrainment studies. River flow at the River Forecast Center in
3Harrisburg, Pennsylvania, ranged from 151 to 1.770 m /s on 1982

entrainment dates.

The river flow rate for the center channel was estimated from data

obtained from the River Forecast Center. Flow rate was estimated in
3100 m / min units to facilitate subsequent calculation of fish per minute;

-

3 3flow rate (100 m / min) multiplied by density (n/100 m ) resulted in

number of fish per minute. Flow rates were calculated for day (0700 to

1900 h, day 1) and' night (1900 h. day 1 to 0700 h. day 2) periods from,

the formula:

Fe (day) = 0.42 ((F0700 + F1900)/2)

Fc (night) = 0.42 {(F1900 + F0700)/2)

3where Fc = the flow rate for the center channel.(100 m / min), F0700 = the
3

'

river flow (100 m / min) at 0700 (day 1 or day 2) at Harrisburg, and

_

g _ _ - - __
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F = the river fl w at 1 00 h at Harrisburg. The constant 0.42 was1900

assumed to be valid for the range of river flows encountered during

entrainment studies; it was derived from data presented in Brown and

McQuivey (1981).

The center channel at Transect TM-LF-13A3 was subdivided into

four zones (Table 4.1-2 and Figure 4.1-3). The flow rate for each

tone was estimated from the flow rate of the center channel and the

cross sectional area of each zone. The flow rate was calculated from

the formular
j

= (A)/ A,) FcF

j=1 ''

3
where F = the flow rate in zone j (100 m / min) and A) = the cross

2sectional area of zone j (m ), g
Zone widths were established to insure that the flow in Zone I

was greater than the TMT"S influent. Assuming that only Zone I

ichthyoplankton can be entrained, a discussion of the net effect

upon the Zone I ichthyoplankton is possible.

The mean density of ichthyoplankton in each zone was estimated

from concurrent data obtained from nearshore Stations 13Al and 13A2

of the ichthyoplankton program (described in Section 3.0) and data

from midehannel Station 13A4. Station 13A4 was sampled in conjuction

with the ichthyoplankton push net collections (Table 4.1-3 and Figure

4.1-3).

3The mean ichthyoplankton density (n/100 m ) in Zones I and IV

was assumed to be the ichthyoplantton density at Stations 13A2 and

O

_ __ -
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O 1,
13Al, respectively. The mean density (n/100 / of ichthyoplankton in ;

'

Zones II and 111 was calculated f rom the formulas

II " I"13A2 * "13A4)/

U13A4)/2N
III " 13/u

3where N = the mean density (n/100 m ) or ichthyoplankton in Zone II.g

!i = tle mean density of ic m yoplanko in Zone III, N13A2 = the777

density of ichthyoplankton at Station 13A2, !J = the density ofy33j

ichthyoplankton at Station 13A1, and N13A4 = the density of ichthyo-

plankton at Station 13A4

The average intake flow rate for TMINS Units 1 and 2 was calc' lated

for day (0700 to 1900 h) and night (1900 to 0700 h) periods from the

formulas:

P P

F or F (day) = C 1000 h + C 1600 h /2g p

P P

F or F (night) = C 2200 h + C 0400 h /2g gg
\ p=1 p p /p=1

3where F or F = the average intake flow rate (100 m / min) at Unit 1g g

or Unit 2, respectively; p = the total number of river water pumps in

operation for each sample period; and C = the rated capacity of each
3river water pump (100 m / min).,

|

| The mean density of ichthyoplankton in Units 1 and 2 taken in
1

oblique tovs during day (1000 and 1600 h) or night (2200 and 0400 h)

collections was calculated f rom the fortnulas:

O

- - . . .
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.

l(5 4 N ) /2 1000 h] + | (53 + N.,)/2 1600 hl /2N (day) =

3 7

N (night) = {(N) + N )/2 2200 h ] + [(N 3 + N )/2 0400 h) /22 2

where N = the mean density (n/100 m3) of ichthyoplankton at Unit 1

(N ) or l' nit 2 (Ngg), Ng = the density of ichthyoplankton in -
g

replicate 1, and N the density of ichthyoplar.cto in replicate 2.=
2

The percentage of ichthyopiankton in the center channel entrained

by Units 1 and 2 during day and night on each sample date was estimated

from the formulas:

j

% Entrained Unit 1 = (N F / N)F ) 1001 j=1

3

g g/ N)F))
% Entrained Unit 2 = (N F 100

3=>

where N = the mean ichthyoplankton density (n/100 m3) at Unit I takeng

in oblique tows during day (1000 and 1600 h) or night (2200 and 0400 h)

collections, N = the mean ichthyoplankton density at Unit 2 taken infg

oblique tous during day or night collections N) = the mean ichthyo-
plankton density in zone j, F = flow rate into the Unit 1 Intakeg

3(100 m / min), F - flow-rate into the Unit 2 Intake, and F) = flowg

rate in zone j. All calculations of entrainment loss were made with

i
oblique tows. Oblique tous were considered more representative of the

mean ichthyoplankton density in the Intakes than surface tows, since

entrainment of ichthyoplankton occurs at the river water pump inlets

located near che bottom of the Unit 1 and 2 suction bays (Figures

4.1-1 and 4.1-2).

_
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O The total number of ichthyoplankton entrained by Units 1 and 2

during each 6 hour time interval (May through August) was estimated

from the formulas

! \
# Entrained = C N 360

(pal /E

3 iwhere C = the rated capacity of each c1ver water pump (100 m / min),

3N = the mean ichthyoplankton density (n/100 m ) taken in oblique tows

during the timo intervals, and 360 is the number at minutes in each

interval.

An index of entrainment bias (EB), derived from Ivlev's electivity

index (Ivlev 1961). was used to describe vulnerability of ichthyoplankton

to entrainment at TMINS. The EB index was calculated from the formula

EB = (u - p )/(ug+p)g g g

where u = the percentage for species i of total oblique density ing

either the Unit 1 or 2 suction bay and p = the corresponding valueg

for species i in night samples at Station 13A2. Indices ranged from

-1 to +1. A posP.1ve index indicated the species comprised a greater

percentage of total density in the intake than at 13A2; a negative >

index indicated the species comprised a lesser percentage. If equal

| percentages were found at both locations, an index of zero resulted

(no bias). Values of +1 or -1 occur when a species is taken only at

one location.

Yearly EB indices (1977 through 1982) were calculated for the

six most abundant species using mean density based on eight entrainmeat

sample dates fr>m May through August. Indices were not calculated for

Unit 1 in 1976 because coincident sample dates for push net and
_

_

entrainment collections were unavailable.

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

94.2 RESULTS

A total of 730 ichthyoplankters was taken at TMISS Units 1 and 2

Ir 1982 (Table 4.2-1). One hundred sixty collections at Unit 1 yielded

389 1arvae (205 surface, 184 oblique) and 159 young (139 surface, 20

oblique). A total of .55 larvac (89 surface, 66 oblique) and 27 young

(15 surface, 12 oblique) was taken at Unit 2 in 160 collections. Data

for each sample date are presented in Tables 4.2-2 through 4.2-21 and *

summari:cd in Tables 4 2-22 through 4.2-;0.

4.2.1 TMINS UNIT 1

Larvae were collected from 11-12 May through 24-25 August; young

were taken on 15-16 June and 10-11 and 24-25 August (Table 4.2-22).

3Highest density (371.61/100 m ) of total ichthyoplankton (surface and

oblique tows combined) occurred on 10-11 August (Table 4.2-24). The

five most abundant taxa at Unit I were the mimic shiner (22.7%),
*

spottail shiner (19.8%), pumpkinseed/ bluegill (15.2%), spotfin shiner

(13.0%), and banded darter (10.9%) (Table 4.2-30).

Clupeids (herrings) were only collected on 20-21 July (Table

4.2-28). The gizzard shad was the only representative of this family

(Table 4.2-24).

Cyprinids (carps and minnows) were collected on 11-12 and 25-26

May, and from 22-23 June through 24-25 August (Table 4.2-28).

The spottail a ber, spotfin shiner, and mimic shiner were most

common (Table 4.2-30). The sporfin shiner and mimic shiner were most

abundant on 10-11 August; the spottail shiner was most abundant on

11-12 May (Tabic 4.2-24). Density of the common carp was lowest since

entrainment studies at Unit I began; density of the mimic shiner was

highest.
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O. Catostomids (suckers) were taken from 11-12 May.through 22-23 June

(Table 4.2-28). The .quillback was most common (Table 4.2-30); $t was
i

most abundant on 25-26 May (Table 4.2-24).
.)

Ictalurids (bullhead catfishes) were represented by one specimen of

the chant.el catfish taken on 10-11 August (Tables 4.2-18 and 4.2-24).

Centrarchids (sunfishes) were taken on 25-26 May,15-16- Junc.

and from 6-7 July through 24-25 August (Table 4.2-28). The i
i,

pumpkinseed/ bluegill was the most common centrarchid (Table 4.2-30);.

it was most abundant on.20-21 July (Table 4.2-24).

Percids (perches) s.e collected from 11-12 May.through 15-16

June and on 6-7 and 20-21 July-(Table 4.2 'B). The banded darter

and shield darter were most common (Table 4.2-30). The banded

(} darter was most abundant on 25-26 May; the shield darter was abundant _-

on 11-12 May (Table 4.2-24).

4.2.2 TMINS UNIT ?

larvae-_were cdllected on 11-12 andl 25-26 May -and from 22-23 June- A

through 24-25 August; young were'taken on 15-16 June and 10-11 and-

24-25'Aagust (Table-4.2-23). Highest densities (171.50/100 m ) of3

total ichthyopicnkton (surface,and oblique tows combined) occurred

on 11-12 May (Table 4.2-25)'. The'five most abundant taxa at Unit 2
_

were the banded darter (28.5%), spottail shiner (2/.7%),.spotfin.

shiner (24.2%), quillback-(5.4%), and'panpkinseed/blueg111-(5.1%)

-(Table 4.2-30).-

Cyprinids .were collected f rom 11-12 Paf through 24-25- Anet

(Table 4.2-29). The spottail shiner:and.spotfin shiner were most

common (Table 4.2-30);-they were most abundant on 11-12 May and

24-25 August, respectively (Table 4.2-25).- Density of common carps

was the lowest since entrainment.studica at Unit 2 began.
,

.6
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Catostomids were taken on 11-l~ ?5-26 May and 22-23 June

(Table 4.2-29). The ,,i.I'k--k was an most frequently (Table 4.2-30);

it was most abundant on 25-26 dby (Table 4.2-25).

Centtarchids were taken on 20-21 July and 10-11 August (Table

4.2-29). The pumpkinseed/ bluegill was most common (Tabic 4.2-30), it

was most cbundant on 20-21 July (Table 4.2-25).

Percids were collected from 11-12 May through 15-16 June and on

6-7 and 20-21 July (Table 4.2-29). The banded dar ar was most common -

(lable L.2-30); it was most abundant on 25-26 May (rab].? 4.2 25).

4.2.3 DATA ANALYSIS

Results of the ANOVA and SNK tests are presented in Tables 4.2-31 ,

through 4.2-37.

3Total ichthyoplankton densities (n/3 m ) for Unit I were compared |||
by year (1977 through 1982), date (May through August), depth (surface

and oblique), and time interval (1000, 1600, 2200, 0400 h) (Table 4.2-31).

Significant differences (P < 0.05) were noted for all factors. Results

of the SNK revealed that the second July sample period was significantly

greater than all other periods and the second August sample period was

significantly lower than all other periods (Table 4.2-35). Mean densities

were significantly higher during the 1000 and 0400 h time intervals.

The SNK also indicated that 1982 mean density was significantly lower

than the 1981 mean density but similar to all other years.

Total ichthyoplankton densities for Unit 2 were compared by year

(1978 through 1982), date, depth, and tima interval (Table 4.2-32).

'ificant differences (P < 0.05) were noted for all factors.
O
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O
Results of the SNK showed the first June sample period was significantly

higher than the second May period and both were signif.i..1tly higher

than all others (Table 4.2-36). Densities during the (Oh h time

interval were significantly greater than the 1600 h interval. Densities

in 1982 and 1979 were similar to one another but signift:antly lower

than all other years.

Comparisons of total ichthyoplankton density at Unit I for 1982

revealed significant differences (P < 0.05) for all factors except

replicates (Taole 4.2-33). Results of the SNK showed densities on

10-11 August were significantly greater than all other dates; dens! ties

on 11-12 May were significantly greater than all dates except 10-11
s

August (Table 4.2-37). Densities on 25-26 May and 20-21 July were

similar but significantly greater than c.11 dates except 11-12 May

and 10-11 August. Density at 0400 h was significantly greater than

all others; the 2200 h density was significantly1 greater than the

1000 and 1600 h densities.

No significant difference in density was noted for replicates

in 1982 at Unit 2; all other factors showed significent differences-.

(Table 4.2-33). The 11-12 May density was significantly greater than
#

all other dates, and 25-26 May was significantly greater than all dates

except 11-12 May (Table 4.2-37). Densities on 20-21 July and 10-11

and 24-25 August were similar and significantly greater than all

other dates except 11-12 and 25-26 May. The 0400 h density was

significantly greater than all others; density at 1000 h was signifi-

cantly lower than the other intervals.
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A comparison of Uni ts 1 and 2 for 1982 revealed significant

differences for all factors except replicates (Table 4.2-34). Total

density at Unit I has been significantly greater than Unit 2 every

year both units were sampled, except in 1980. Total density at Unit 2

in 1980 was 82.8% of the Unit I density; Unit 2 density in 1982 was

47.7% of Unit I density. The densities on 10-11 August and 11-12 May

were significantly greater than all other dates but were not signifi-

eantly different from each other (Table 4.2-37). The 0400 h time

interval density was significantly greater than all others; the 2200 h

density was significantly greater than 1000 and 1600 h densities. 2
/

4.2.4 PERCENT COMPOSITION AND PERCENT SIMILARITY

Percent composition of fishes for time interval and type of tow

is presented in Tables 4.2-38 and 4.2-39. Percent similarity indices

are presented in Tabic 4.2-40.-

Percent sisilarity values between surface and oblique tows for

each time interval ranged from 38.0% (1000 h) to 71.6% (1600 h) at

Unit 1 and from 53.3% (0400 h) to 66.6% (1000 h) at Unit 2 (Table

4.2-40). Values between time intervals for surface tows at Unit I

ranged from 38.2% (1000 vs. 2200 h) to 76.8% (1600 vs. 0400 h) and

at Unit 2 from 37.6% (2200 vs. 0400 h) to 78.7% (1000 vs. 1600 h).
#

Values between time intervals for oblique tows at Unit I ranged from

50.4% (1000 vs. 2200 h) to 71.6% (2200 vs. 0400 h) and at Unit 2 from '

41.9% (2200 vs. 0400 h) to 69.1% (1000 vs. 0400 h).

O

_
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Numbers and percent composition of Ichthyoplankton taken across

Transect TM-LF-13A3 and at the TMINS Intakes are presented in Table

4.2-41. Percent similarity in'' .ces derived from Table 4.2-41 are

presented in Table 4.2-42. Values of percent similarity of species

composition between TMINS Unit 1 or Unit 2 Intakes and any of the

three push net stations in Transect TM-LF-13A3 were highest when
'

compared with Station 13A2 (55.1% for Unit I and 58.0% for Unit 2).

4.2.5 ENTRAINMENT ESTIMATES

Estimates of the numbers of ichthyoplankton entrained at TMINS

Units 1 and 2 in 1982 during each 24-hour sample. period are presented

in Table 4.1-43. Estimates at Unit I ranged from 7,979.on 15-16 June

to 211,418 on 25-2o May (Table 4.2-43). The estimated numbn.r of

ichthyoplankton entrained at Unit 1, May through August, was 11,057,841

() (Table 4.2-44).
*

The estimated number of ichthyoplankton entrained at Unit 2 in

1982 ranged from 14.561 on 15-16 June to- 205,621-on-25-26 May (Table

4.2-43). The estimated total number of ichthyoplankton entrained at

Unit 2. FMy through August, was 10,081,753 (Table 4.2-44).

The day-night distribution of ichthyopla. *on across the center

. channel at Transect.TM-LF-13A3 is illustrated in Figure 4.2-1. The

results of'ichthyoplankton samples taken at midehannel Station

TM-LF-13A4 are presented in Tables 4.2-45 and 4.2-46. Ichthyoplankton

densities during the day were generally lower than night densities in
I

all zones. Day and ni.cht densities were generally higher near THINS

(Zone 1: Station 13A2) than in the other. zones (Table 4.2-41 and' Figure

O

,

. _ _ _ . _ _ .
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,

4.2-1). Fishes most abundant near TM1NS (Station 13A2) were common

carp, quillback, spottail shiner, spotfin shiner, pumpkinseed/ bluegill,

and banded darter (see Table 3.2-49, Section 3.0).

Estimates of the percentage of total ichthyoplankton drifting

through the renter channel at Transect TM-LF-13A3 which were entrained

during the day ranged from 0.13% (15 June) to 28.42% (11 May) at

Unit I and from 0.36% (15 June) to 11.70% (11 May) at l' nit 2 (Table

4.2-47). Values for ichthyoplankton entrained at night ranged from

0.04% (15-16 June) to 29.05% (24-25 August) at Unit I and from 0.45%

(22-23 June) to 33.81% (24-25 August) at Unit 2 (Table 4.2-48).

Ichthyoplankton densities in the center channel were notably

higher at night than during the day. Edwards et al. (1977), Gale

and Mohr (1978), Lewis and Siler (1980), and Van Den Avyle and Fox g

(1980) reported that surface ichthyoplankton densities were generally

higher at night. From 1976 through 1981, 80 to 89% of the total push

net catch was taken at night in York Haven Pond (Nardacci and Associates

1982). The diel variation of ichthyoplankton taken in the TMINS Intakes

was less evident (Tables 4.2-38 and 4.2-39). Thus, the relatively
|

constant (day and night) Intake densities when compared with the oscil-'

lating (low day, high night) densities encountered at the push net

| stations generally resulted in relatively high daytime entrainment
1

estimates. These high values probably did not reflect the true

entrainment rate, but rather resulted from the lack of sensitivity of

the entrainment estimates at low ichthyoplankton densitier.

O
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() An estimate of the percentage of individual taxa entrained by Units

1 and 2 is presented in Tables 4.2-49 through 4.2-56. The estimate of

entrainment for an individual taxon is dependent upon its distribution

and relative abundance across Transect TM-LF-13A3. Based on river flow

in the center channel (combined total of F through F7y) and the combined7

Unit I and 2 (F and Fgg) flor rates (Tables 4.2-47 and 4.2-48)._andg

assuming an even distribution of ichthyoplankton in both, the entraInment
,

rates for Units 1 and 2 can be expected to range from 0.31 to 4.01% of

the total ichthyoplankton in the center channel. ' Estimates for fishes

taken in low numbers in river collections or in both river and entrain-

ment collections were difficult to interpret. Where this occurred the-

magnitude of the entrainment loss was disregarded; however, the fact

that entrainment loss occurred was noted.j

4.3 DISCUSSION

Mean ichthyoplankton densities at Units 1 and 2 in 1982 were in

the low range of those observed previously (Figure 4;3-1).. Mean density

at Unit I was the lowest since entrainment studies began in 1976 (Table

4.2-30). Densities were also low in the push net program in 1982 - (See

Table 3.3-1, Section 3.0) . - The low densities of ichthyoplankton may.

have resulted from heavy rains in-late May and early June, which produced-

unseasonably high river flow and reduced. water-temperature at a time

when ichthyoplankton densities have historically been high.(Figure.

'4.3-1). Gallagher and Conner (1980) found -a negative correlation

between the relative abundance of total ichthyoplankton and river stage.
.

O
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Lathrop (1982) reported that river flow greater than 1,133 m3/s decreased

densities near TMINS; river flow at Harrisburg, Pennsylvania was above

this volume from 30 May through 21 June in 1982. The decrease in water

temperature could have delayed spawning for many species. Peak density

of ichthyoplankton near TMlNS usually occurs just after water temperature

reaches 20 C (Lathrop 1982); this was not reached until 16 June (Table

4.2-10).

Density trends through 1982 at both Units have shown a bimodal

distribution (Figure 4.3-1) which has usually occurred concurrently in

both the entrainment and push net programs. The early peak is typically

composed of the common carp, spottail shiner, quillback, and percids.

Principal components of the later peak are spotfin shiner and

centrarchids. This seasonal succession of taxa has been noted in many

studies and is primarily due to the different spawning times of fishes

(Hatch 1980, Johnson and Edwards 1977). A large later peak was observed

at Unit 1 in 1982 (Figure 4.3-1) and coincided with the highest densities

of mimic shiner taken on 10-11 August (Table 4.2-24). No later peak in

ichthyoplankton abundance occurred at Unit 2 in 1982.

Peak densities at Units 1 and 2 have usually occurred in different

months (Nardacci and Associates 1982). Although this trend was noted

in 1982, it was not as pronounced. The continuing difference in species

composition oetween the Units may explain this difference. Percent

similarity of species composition between the Unics in 1982 was 58.6%

(Table 4.2-42). Previously, the major dif ferences had been the greater

O

.
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proportion of banded darter and shield darter at Unit 2 in May, and the
,

proportionally higher catch of spotfin shiner and pumpkinseed/ bluegill

at Unit 1 in July (Nardacci and Associates 1982). This was generally

valid in 1982 but the large catches of mimic shiner in July and August

accentuated the later peak at Unit 1 (Table 4.2-30 and Figure 4.3-2).
,

In addition to differences in species composition between the Units, a

difference was noted between the Units and the nearest push net station

(Station 13A2). Based on coincident samples taken in combined day and

night push net and entrainment sampics, Station 13A2 was 55.1% and 58.0%

similar to Units 1 and 2, respectively (Table 4.2-42).

Differences in species composition between push net and entrainment4

samples result from the unequal spatial cistribution of species. To-

quantify these tendencies, an entrainment bias (EB) index was used. The

index was originally developed for use in food habits studies (Ivlev 1961).

The equation is useful when one community 1s assumed to supply a second

community with organisms.
--

Data used in computation of yearly EB indices were obtained from

Tables 3.2-49-(Section 3.0) -4.2-38, and 4.2-39 and from equivalent

data in previous reports (Nardacci and--Associates 1978, 1979, 1980, '

1981, and 1982). The EB , indices for the six_ most abundant ' taxa (1977

through 1982) are presented in Table 4.3-1 and Figure 4.3-3.

A positive EB index has consistently occurred for the spotfin

shiner, pumpkinseed/ bluegill, banded-darter, and shield-darter; the

quillback had a negative index. Consistent differences in EB indices

O:

_
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9
between the Units were apparent for the pumpkinreed/ bluegill (more

vulnerable to entrainment at Unit 1 than at Unit 2), and quillback

(more vulnerable to eatrainment at Unit 2 than at Unit 1). The EB

indices illustrated the variability of species vulnerable to

entrainteent at TMINS.

Estimates of the percent of total ichthyoplankton entrained at

Transect TM-LF-13A3 from the center channel and Zone I are presented

in Tables 4.2-47 and 4.2-48. Examining Zone I provided a more localized

perspective of entrainment impact at TMINS. Intake flow rates for the

10 sample dates ranged from 1.4 to 17.5% of the flow in Zone 1. Thus,

it appears that entrainment of ichthyoplankton was limited to Zone 1.

Percentage of ichthyoplankton entrained from Zone I will be higher than

if all four zones were combined. Flow in Zone I is about 9.6% of river h

flow; center channel flow is about 42.0% of river flow (Brown and

McQuivey 1981).

Hatch (19dO) concluded that entrainment appeared to be associated

with the seasonal succession and behavioral characteristics of larvae

and physical factors such as river discharge, wave action, and intake

volume and velocity. Most of these factors similarly influenced

entrainment at TMINS, Dominant among behavioral characteristics was

diel distribution. Eddy currents created by the wingwalls in front

of the Intakes may act to concentrate ichthyoplankton. Wind action

particularly from the west may concentrate ichthyoplankton along the

west shore of TMI.

O

1

1
1

_ - - - _ _ - _ _ _ - - - _ _ - _ _ - -
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Factors ef fecting entrainment may be divided into two groups. The

first group may cause intake and push net densities to vary together.

That is, a factor such as seasonal succession, river flow, or wind action

may cause densities at the nmh net stations to increase or decrease in

the same manner that intake densities react. A factor of the second group

may cause densities in one area (push net or intake) to increase or de-

crease while densities in the other area remain relatively unaffected.

The second group may include diel distribution, eddy currents at the

Intakes, and intake velocity. The second group may result in high

estimates of percent entrainment, when for example low river densities .(

during the day are compared with intake densities which are-relatively

unaffected by diel variation.

*

Flow rates into n! INS on entrainment sample dates ranged.from

0.08% (15-16 June) to 1.93% (24-25 August) of the total river flow at

Harrisburg, Pennsylvania.

The low-intake volume coupled with localized entrainment indicated

a minimal ef fect on fish populations near D11NS.

?

.

O
.
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Table 4.1-1

List of scientific and common names of ichthyoplankton collected by
0.5 m net during entrainment studies in the TMINS Unit I and Unit 2
Intake suction bays in 1982.

Scientific Name Common Name

Clupeidae Herrings
Dorosoma cepedianum (Lesueur) Gizzard shad

Cyprinidae Carps and Minnows
Cyprinus carpio Lim.aeus Common carp
Notropis amoenus (Abbott) Comely shiner
Notronis cornutus (Mitch111) Common shiner
Notropis hudsonius (Clinton) Spottail shiner
Notropis spilopterus (Cope) Spotfin shiner
Notropis volucellus (Cope) Mimic shiner

Catostomidae Suckers,

Carpiodes evprinus (Lesueur) Quillback
Catostotaus commersoni (Lacefede ) White sucker

Ictaluridae Bullhead catfishes
Ictalurus punctatus (Rafinesque) Channel catfish

Centrarchidae Sunfishes
4 Ambloplites rupestris (Rafinesque) Rock bass

Lepomis gibbosus (Linnaeus) Pumpkinseed
Lepomis macrochirus Rafinesque Bluegill
Micropterus dolomieui Lacepede Smallmouth bass

Percidae Perches
Etheostoma olmstedi Storer Tessellated darter
Etheostoma zonale (Cope) Banded darter
Perci a peltata (Stauffer) Shield darter

9

--- - - - - - - -
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Table 4.1-2
,

Location of Zones I through IV of Transect Hi-LF-13A3 in the center channel of York
Haven pond off the DiINS Unit 1 Intake.

Transect Location Zone No. Location

D1-LF-13A3 A line running due east-west I West shore of Dil to a point
at 400 09' 20" N passing 86.5 m of fshore.*

*
through the first marble
marker north of the D11NS II From a point 86.5 m off the west

Unit 1 Intake (Gilbert shore of TMI- to. a pofnt 173.0 m
Associates, Inc. 1979). offshore (midehannel).

III From a point 173.0 n offshore to
a point 86.5 m off the east shore
of Shelley Island.

IV East shore of Shelley Island to a
point 86.5 m offshcre.

~
11 cones form a plane from the surface of the water to the river bed.* -

Table 4.1-3

Location and dercription of the ichthyoplankton entrain:nent station near the D1 INS
Unit 1 Intake. sampled in 1982.

Station Number Location and Descrit, tion

D1-LF-13A4 400 09 ' 16" N, 760 43 ' 47" W.
Midehannel beginning from a point upstream of the
TMINS Unit 2 Intake to a point upstream of the
D11NS Unit 1-Intake.

.

O

,
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Table 4.2-1

Number of ichthyoplankton taken in surface (S) and oblique (0) tows during entrainment studies at
TMINS Units 1 and 2, 13-14 April through 24-25 August 1982.

Apr Apr May May Jun Jun Jul Jul Aug Aug
~

13-14 27-28 11-12 25-26 15-16 22-23 6-7 20-21 10-11 24-25 TOTAL
UNIT 1
La rvae S NJ 64 30 4 3 3 67 33 1 205

0 72 47 1 6 5 38 14 I 184

Young S l'I Sil - - - - - - 129 10 139
i O - - 2 - - - 15 3 20

Total S TAKEN 64 30 4 3 3 67 162 11 344 ,,
.

| 0 72 47 3 6 5 38 29 4 204 $
UNIT 2
Larvae S No 36 25 - 2 4 11 9 2 89

0 22 22 - 4 2 11 4 1 66

Young S FISil - - - - - - 4 11 15
0 - - 2 - - - 4 6 12

Total S TAKEN 36 25 - 2 4 11 13 13 104
0 22 22 2 4 2 11 8 7 78

URAND TOTAL 194 124 9 15 14 127 212 35 730

9 9 0
.. .

.

_
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!able 4.2- b

3Sumaty of mean density (n/100 m ) of ichthyoplankton taken ley 0.5 e net during entrainment studies at TMINS Unit
11 May thtNgb 25 August 1982.

May May Jun Jun Jul Jul Aus Aug MIAN
11 .12 25-26 15-16 22-23 6-7 20-21 10-11 24-25

SLRfACE
LARVAI
Pereseca gredianum 3.68 - -

- - - - - 0.46Cyprtnus carpio 4.03 - 3.91 3.79 - - 1.47- -

Notrepis smeenus 8.06 - - - - - -
- 1.01

N. Eudsentui 177.09 47.05 7.69 4.03 3.68 - - 29.94-

N. spilopterus 44.23 38.95 - 10.40- - - - -

N. vnlueellus 25. 96 62.05 - 11.00- - - - -

carpiodes cyprinus 3.91 23.59 11.36 4.?- - - - -

catestemus cennetsoni 7.95 3.68- 1.45- - - - -

Aa61 op 11 t e s rt.pe s t ri a - - - 4.03 0.50- - -

lepoets gibbosus/L. macrochirus 4.03 159.88 27.01 4.31 24.40- - - -

ftbeestema olmstedi 4.03 - - - - - - 0.50-

E. nonale 16.03 27.87 - - 4.17 3.68,.'
Fercina peltata 58.32

6.47- -

7.29- - - - - - -

Unidentified - - - - - 3.91 - - 0.49
Ta al Larvae 263.31 114.68 15.04 11.60 12.23 248.79 128.01 4.31 100.25
YOUNG
No_tropis spilopterus 97.70 11.72 13.68- - - - - -

N. volucellus 327.39 29.94 44.67- - - .

Ler nis macrocairus
- -

61.57- - - - - - 7.70-

1.. g bbesus/L. macrochirs's 15.40- - - - - - 1.92-

Total Young
502.06 41.66 67.97- - - - - -

701A1 263.31 168.68 15.04 11.60 12.23 246.74 6 3F. 0 7 45.97 16e.21
OBLIQUE

LARVAE

Dorosoma c epediao a, - - 0.50- - - - - 4.03
Cyprinus carptn 7.26 - - - 3.57-

1.35- -
Notropis hudsonius 155.48 18.10 7.71 22.66- - - - -
N. spilopterus 8.33 21,23 4;.94 4.17 9,*

-

N. vol cellus
- - -

- - - - - 25.25 - - 3..O rpiodes cyprinus 22.74 15.45- - 4.77- - - -

Wstomus comersoni 11.8) 7.94 - - - - - - 2.47Ambleplites rupestris
Lepomis gibboots/L. macrtchirus

- - - 3.38- -
- - 0.42

- - - - - 79.03 11.39 - 11.30Etheos.oma olmatedi 4.33 - - - - - - - 0.50E. rensle 47.05 116.75 3.57 8.31 21.96- - - -

Percina 3 tata 65.69 3.681 3.57 - - - 9.12
- -

_ Total Larvae 284.07 176.46 3.57 23.16 20.24 136.52 54.32 4.17 87.81YOUNG

Notrepis aftlepterus - - 7.71 - 0.96,N,. voluce ll us
- - - -

- -

letalurus punctatu,
- - - - 11.85 1.48-

- - - - - - . 03 - 0.50Ambloplites rupestris - - - - - - 4.03 - 0.50Micropterus dolomieut 3.57 - - - - -
- -

0.45Lepomia macrochirus - - - - - - 12.10 8.63 2.59L. gibbosus /L. _macrochirusL -

Etheostoma renale
- - - - - 19.09 4.17 2.91

3.91- - - . - - - 0.49Total Young - - 7.48 - . . 58.82 12.80 9.89TOTAL 284.07 176. 6 11.05 _ 2 3,16 20.24 136.52 113.14 16.96 97.70Hean Larvas 273.09 147.57 9.31 17.38 16.23 192.66 91.17 4.24 94.03
~

Mean Young - - 3.74 - - - 280.44 77.23 38.03CRAN 9 MEAN 273.69 167.57 1 3.04 17.38 16.23 192.66 371.6,1 31.47 13 2 . 9ti

O

_ - - --
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Table 4.2 25

. vunnary of mean dsnsit y (n/100 m3) of ichthyoplankton taken by 0.5 a net during entrairt.sent studies at THINS Unit 2 h
May througl 25 August 1)62.

|
~

May May Jun Jun Jul Jul Aug Aug MIAN ~
'

'

11 12 25-26 15 16 22 23 67 20 11 10 11 24 25 i
'

* 'St'U57
l.ARVAt

10.87 2.04 .3.43Notreris anoenus . . . ...

16.33 i$.21E. hudsonius 125.4$ . . . . . .
.

16.80 2$.6 3 44.51 11. 36 12.29N. pollerterus . . . .

3.volueellus $.t 6 0.71.. . . . . .

2.17Carplodes cyprinus 11.90 $.4 3 . . . . . . ,

1.42 jCatostomus conenersont 5.9) 5.43 . . . . . .

20.6) 2.$6 ;Lyromis gibbosus/1. macrochirus . .. . . . .

23.Sh5.43 5.43Etheostoma annale 63.41 114.38 . .. -
'

1.42Percina teltata 5.95 5.43 * . . . . .

Total Larvae 212.67 136.12 10.87 22.23 $6.89 $0.19 11.36 M . 54.
,

Y OL'NG
#$,66 0.71Not ropis amoenus . . . . . . .

10.43 63.58 9.25 iN. artiertetus . . . . . .

0.66 y$ ,4 )N. volucellus .-. . . . . .

Total Young 21.$5 6 3. $8 10.04. . . . . .

10.67 22.23 56.69 71.74 74.0) 73.18TUT A! 212.67 136.12 =
~

OBLIQUE i

1ARVAE
$ 00 0.63fyrrinus carrio .. . . . . .

18.14Nottoris hudentitus 100.64 22.2$ 16.82 5.21. . ..

l$.22 16. 36 $. 4.$73. setlerterus . . . . .

$.2131.93 4.64Carriodes g rrinus . . .. .

Leromis gibt,osus /L. macrochirus 31.2$ 3.91. .. . . . .

Etheostoma olmsteli $.68 0.71. . . . . . .

E. renale 17.66 65.28 it 93 $.21 12.53. .. .

Tercina teltata 5.9$ 0.74. . - . . . -

22.03 't.93 56.69 21.36 5.00 45.88Total Larvae 130.33 119.46 .

*fNG
'

5.00kroris cornutus 0.( 3. . .- . . . .

_. hudsonius $,43 0.68. * . . . . .

N_ . spilorterua 5.43 30.85 4.54. . . . . .

N volueellus $.4 3 0.66. . . . . . .

Ternets macrochirus 5.68 0.?!. . . . .- . .

Etheostoma clastedi 5.21 0.65. . . . . . .

Total Yount
.

. 10.64 21.55 30.83 7,88. - -. .

TOTAL 130. M 114.46 10.64 22.03 11.9) 56.89 42.92 35.85 53.76
Mean 1.arvae 171.50 127.79 16.45 17.06 56.69 35.76 8.18 54.21.

Mean Your 5.32 21.5% 47.22 9.26. - . . .

GkAND M11N 171.50 127.79 5.32 16.45 17.08 56.69 57.33 55.40 63.47
i

r
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fatle . .6

3s um r > .I r .n .sc ottv in' 6 m I tv feelle cf A c t- t N p ',o r e t c r. taken ti v 0 's a tet at MM. ItW. 30 . and Ov ' t p u tlei e (5) and e t i l ysie 'N tew'Cr it t e r t r a i ne er-t st adie s at Iv D S Er.11 1 11 *.si ttremth i) Aotat !M2
.-

_.
> ' ;* ~.. _4. m .m:. .m , e= __ __

a- > _j. * . .i ae m;_2 2n & ' u 2_ ;
11.' ha s 6 . . . $0.37 .6 06 l$6.33 52.30 16.67 '$.15 . | 5. A 5 . . . .. .

'A . V 1 6 ?J *9 !!6,32 Jt4.2S 11,16 15,6) 19.54 - . . .

' |6 MA i b * * . * . 29,b8 112.9) * . 29.66 6..$2 . * .. 16.1) . !. R . 0 8 63,77 ;6.1) !).6) '90 64. 6 . -

;* e . . . . . . . . J.,71 . 61..) . . . .. . . . . . . . . . . .

JJ Nr. s . . . 45.Ii 1%.6) . 1 % ,6 ) . . . . . . . .
.

. . . . . 16.71 16,1) 1. 71 1 29 - )!.80 . . .

*. ,
,i g . . . n,;) . . . . . . . . .. . . . . . . 3),3) . . . . . . .

21 5 . . . ?i - WJ J . l. 7i D).#8 - . - . . . -

i
#

- ;6.e) . 16.29 29.)? 1.' 16 12$ 29 . . . . . . . .

! all Aus s . . 61.58 119.53 1125.93 796,)! . . . . . . .C . . . RO + 3 I?=.76 66.59 - . . . . 16.13 .

..-43 Aus 5 . . . . 69.J) 3%.10 62.50 . . . . . .. . . . . . . 16.67 . . . . . . . .
%

t.dle . 2 26 c ont inu.o

( .rgen,g . tertsaae
_

pyy px g;

a
r - ittetmo. >~n no o 1, a r r, , .m Om,

18 12 May 8 - . . . 68.)? 46,91 . 161.3 13t. , 21 108.93 118.13 &&9.760 . . . 4 ).37 lie h t 27.76 189.2. 210 27 292,32 159,72 67).%
23.;6 May 5 . . . 16.13 32.26 16.13 14.?1 66.52 32.26 16 . 1 ) 74.42 255.06i . . . . 176.60 14.74 58.06 2 h . il 206.63 30,33 165.20 3 7.20
11. M Jun 5 . . . . . + . . n .11 . .$,45 .0 . 16.29 . . 16.29 . 15.63 14.29 16.29 13.63 -

*

42 23 3 m 5 . . . . . . . . 15,15 15.63 15.630 * . . - - . . .
.

le.74 14.29 16.71 46.92

'2
67 ul S . . 16.13 it 67 . . . 16.67 16,1) . 16.13s . . . . 14 29 - 33.31 16.;9 . 66.67.

20-21 A l 6 491.53 15,63 14.71 !!7.6 % . . 16,71 361.55 15.63 58,82 323.53.
5 101.66 27.76 62.67 137.*2 . . . . 115.97 M.J5 I l l . 0t. 262.72

10 11 Aug 5 167 28 6 7.38 169.51 31.75 . . . . 2 2 E . '4 415,91 1295.45 820.060 40,39 138.05 . . . . . .
-

129.03 27N.94 66.59
4. 23 Aug 1 . . 17,2h . . . . . 69.0$ . 3) . % 62,$00 . . 11.33 17,66 . . . . . . 33.33 % ,32

-

1
I

O

-

_ _ _ _ - _ __ _ - - -
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lable 4.2-27

3Sutm.arv of sean density (n/100 m ) by insity of ichthy (tlankton taken ty 0.5 e. net at 1000.1600. 2200. and 0400 h
to surface (S) arid otlique (0) two during entraittnent studies at 7tlNS t' nit 2.11 May thtcuch 25 August aM2.

(yrrinidae ( a t os t c* a s s e Centrarchicar
lyn 1000 /200 % 00 1000 It 00 2200 0 00 TR~J 1600 2266 0.00,,

11-12 May S 47.62 220.24 166.67 67.29 - - 47.62 23.Bl - - - -

0 2).61 45.45 265.91 68.1B - - - - - - - -

25 2t* May 5 21.74 21.7* 21.74- - - - - - - - -

0 22.73 45.45 20.83 127.72 '- - - - - - - -

l$-10 Jun - - - - - - - - - - - -

0 21,74 - - - - - - - - - - -

22-23 Jun 5 2'.74 21.74 - - - - - - - -- -

23.B1 43.480 20.83- - - - - - - - -

' 6-7 Jul $ 22.?3 22.73 21.74- - - - - - - - -

0 - - - - - - - - - - -

20-21 'un 5 62.50 60.83 41.67 40.83- - - - - - - -

0 19.23 62.50 20.83 41.67 6?.50- - - - - - -

10-11 Aug $ 43.81 43.48 86.05 113.64 - - - - - - - -

103.48 45.450 22.7) -

- -
- - - - - - -

24 25 Aug S 22.73 140.69 90.91 45.45 - - - - - - - -

0 61.67 40.00 41.74 - - - - - - - -

,

# Table 4.2 27 continued.
.t

Percidae Total
1000 1000 2200 0400 1000 1600 2200 0400

11-12 Mav S 47.62 J3.81 206.00 95.24 244.05 214.29 297.10-

0 95.24 22.73 119.05 45.45 288.64 68.18- -

2 5-26 May 5 66.21 413.04 P7.94 21.74 434.78- - -

4 0 45.45 22.73 192,93 68.18 22.73 45.45 341.49-

15-16 Jun 5
'

- - - - - - - -

20.830 21.74 20.83- - - - -

22-23 Jun S 21.74 21.74* - - - - -

0 20.83 23.81 43.48- - - - -

6-7 Jul 5 21.74 22.73 21.74 22.73 21.74- -

0 25.00 22.73 25.00 22.73- - - -
,

20-21 Jul S 21.74 21.74 -104.17" 101.67- - - -

20 330 41.67 60.90 125.00.- - - -

10-11 Aug S 43.81 43.48 86.05 113.64- - - -

0 22.73 103.48 45.4$- - - - -

24-25 Aug 5 22.73 140.69 90.9) 45.45- - - -

0 61.67 40.0" 41.74- - - - -

O

#
_._m..__m
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i l sN1 getteet c c*t i e t t i n (1) 1v family of ittthyt.|laraten fasen in s t. r f s t e ($> *siJ rtityae p) t o s t= t5. -r.a r v c. t 'e a n de t+ 1 t i t1/ a t
' ,, t>e t dt.rir4 eettatement stuales et D'I M '' tit 1. 11 Nv tbra,gh 25 August lH2 l

4 ' 14, %. ._. _ J i,f.8 TH _ lad, ;.$1 'l'' M*t. . _M, = a h,1 {in ,,. ,,_r il 1 r

. ,,[, I * !{ r 9 y ] M(, ,,,),{{}A I t
g

% d , r/lr> r, , n / I r. _ 5r 3 t . u 3
- e r- t

t

.1 1 % f. - ''09 6?.3 11,86 5 . . . - 74.35 2P.' th1.jl
' - - i!5. k % ' 11.t) ..Z - - - - |16.77 44.) 284 07

'- a M4, s - 15 t 9 3?,5 23.59 26.8 - - 4 DJ 4.' 31.W3 33.5 95.J'
- # . 9i' 16.6 D.t7 lb.9 . - - - 12 D . h ) 66.5 191.19

l '. . i * ? r: 5 - - - 15 De 100.0 - - - . - 15.04
- - - - . . - 3.57 32.3 7.48 67.7 11.05

-;) J y r. S - - ll = t0 193.0 - - - - - - - - 11.60
- - !.7! 33.3 15.u5 t6.7 . - - - * 23.16

03 33,0 - - - - =Os 33.0 4.17 %.1 12.2)6. s1 5 - + .

- - e.1) 41.2 - - - . - - 11.90 %B.o 20. 4

.' jul 5 1. 6 R 1.5 7?.65 36.7 * - - - 159 P6 65.3 3.68 1.5 244.88.

e.03 3.0 M . Dt* )b.7 . . - - 62.41 6J 4 - - 13b.52

IO-i l Aug ? - - 526.0V A 3. 5 - - . . 103.94 16.5 - - t3a.07
- - t?.50 55.2 - - 4.0) 3.6 .A.64 *l.i - - 113.14

2*-25 Aug i - - n l .t6 90.6 - - - - 4, 31 9,4 . . **.11
o . - . 17 24.6 - - - - 12.80 7).5 - - 16.96

% i s. . J 0.3 109.2) te.3 6.31 3.6 - - 3=.53 21.0 16.26 6.7 l t,. . T

0.50 n5 19.18 40.5 7 24 7.4 0.50 0.5 la.l? 18.5 15.07 32.6 9P.'o
' iEHC w ( .* ..6 h. 5 i 5e.6 6.7A S.t 1 is $.2 2e,)5 20,0 43.17 17.6 131.s1

Table 4.2-29

3bu wary of mean densit y i n /190 m ) eriJ pe r c ent composition (t) by f aally of ic h thyopienten t asen in sur f at.e (5) aad oblique (D) tews by
D . 5 m tie t during ertrainntent stadles at IMihb Unit 1 Il May throust, 25 Aup et 1992

nflu i e 3 t ~
Gi t ..e t omi da e

~ ri /,po O t n! 1 M pl t EI;5Q
(yrrinion Centrarchidae te rt idae !ctal

n!3o e J 1

11- 12 Ma y 5 125.45 59.0 17.66 8.4 - - 69.)6 32.6 212.67
o 100,84 77.. - . - - 29.49 22.6 130.33

25-2t Ma y 5 5.41 4.0 10,67 0.0 - - 119.61 BA.0 136.12
0 22,2s 18.4 31.93 26.7 - - 65.28 54.6 119.46

15 16 Jun s . . . . - . . - -

0 5.43 51.0 - - - - 5.21 49.0 10.64

22-2 3 Jun 6 .0.67 100.0 - - - . - 10.87
o 16.82 76.4 5.21 2 3. t - - - 22.03

6-7 na l 5 16,60 73.6 - - - - 5.43 24.4 22.23
a . - - - - . 11.93 100.0 11.93

20 21 Jul 5 33.8 3 54.2 - - 20.63 36.3 5.43 9.5 Sh.89
0 20.43 35.9 - - 31,25 54.9 5.21 9.2 56.89

10 11 Aug 5 71.74 100.0 - - . = - - 71.74
0 37.23 86,7 - - 5.68 13.2 - - *2.92

24-25 ..ug S 74.95 100.0 - - - - - - 74.95
0 35.85 100.0 - - - . - - 35.65

Hean 5 *2.01 57.4 3.59 ..) 2 58 3.5 3 .00 34.2 73.18
0 29.86 55.5 4.64 8.6 4.67 A<6 14.64 27.2 53.76L k e.t Mf'A N 3 5. n 56,6 ..i2 6.5 T.63 4.) L4.62 31.' e3.6 I

O
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7shte 6.2-30

sommary of ween deestey (e lae oI) me9 yeecent coereettlee (2) of icheheertenataa tonee by 9.4 e see dwrima esteeteswee stedtee et T u vette I end 2. 1976 ehee wh
l** . me ,tene,r

newsmmun. set means swee densittee wees celeelsted fer 1976 *Rerson% 1*W1 et rett I e=4197s ebreagh teet et tvett 2.
serf ere e=f obitgee espelee were ce+ tee.t f ee t obte.

t'et t I rett 2

1976 throueh 1961 t**2 1+79 threamh k+91 14=2

m/200 el ej)*9 W 1 e/ loo M 2 n! t ee e3,,,,,__ ellM e 1 ef t +w , 3 1 jT

Min Mew Creed Mess Pie rima cree Q *ea ,

i

tonsa
'

Atees pece4cherevarus - 6.33 0.P7 + - - - - - - - -

0.73 c.19 0.1 - .

1N'tosome tecedtems
- 2.53 0.63 e.1 0.68 0.6 -

C errinideo .

t .22 8.33 8.1 = * - -- - - - -

LaneostrWit9ccets / Sear *t tlup - 0.20 e.93 + - - - - - - - .

Ever tsse getytt, 2.92 26.90 10.33 3.3 1.61 B.1 1.4e 31.t5 te.na s.4 p,yi n,g

y;ctestaw crvsolentes ' - 1.52 0.3% 0.1 - - - - - - - .

1sstreets mE*sts
- ' 1.63 9.90 0.3 6.50 0.4 - 3 .e5 c.47 p.3 1.e* 4.6

14.56 38.e9 36.09 11.0 26.30 19.9 1.9* 17.10 2#.17 11.8 47.26 27.2
3. hwir*tus S.$4 52.eG 19.59 6.3 9.99 7.S 2.29 23.c4 11.67 6.7 R.43 13.3

. 3..ectiooterus
- 2.93 0.99 0.3 7.e8 3.3 - 1.51 0.76 - c.6 0.3* o.6

3. relacettes
- 0.26 0.04 + - - - - -, - - .

Pierchates notetus
Rhinichthv1 spp. - - - - - * - 9.39 9.30 + -

Seuctitas stromeculatus - e.23 0.46 + = - - - - - . .,

f.32 0.17 + - - - - - - . .

-
3. cerworetts
Cerstades gzprinus 3.02 26J9 12.95 3.9 4.42 3.6 3.08 21.44 ft.75 6.* 3Ao 3 ,6

ceteetcaus ccamerecet 1.46 22.11 10.29 3.3 1.% 1.5 2.18 6.89 6.08 2.6 n.78 1.1

re w9etwee encrot*eidotue 0.23 . 13.26 6.24 1.6 - - - 1.32 e.33 c,2 - .

Aga'leftttet tupestris 0.23 2.70 1.19 e.6 c.66 e.3 - 0.39 0.1e w* - .

N
c

Lepants mutitus - # .4 0.61 0.2 - - - - - . - -

z. ,,e,m, - e.73 ..n . - - - - - - - . g
1. amerechtrus

* '* - * * - - 6.30 0.09 * - .

1. aiMeeus /L. encrochtrue 8.60 612.09 113.21e 37.1 17.83 13.6 2.M 44.26 23.68 13.9 3.26 $.1

Micr 'terus d?loateut - 2.84 0.32 - 9.2 - - - O.M 0.O* 4 . .

9.27 .e.09 + - - - 1.23 e.31 0.2 - -
-r m is orp.

reve tdet
- 0.47 0.09 * - - - - - - - -

0.4 p.32 9.66 3.70 2.1 0.3, e6
Etheastees eter*edi * 1.21 0.67 9.2 0.30

, 10.7 13.75 72.71 68.e5 29.6 t o.ca, Za.s7.69 16s.35 Se.*7 i n.9 16.223. m
- 0.96 0.16 * - - - - - . - -

g. rie-u n /L. senatet

reettne eettgie 5.76 41.61 17.65 5.7 s.20 6.2 2.71 17.21 16.97 9.* t .a* t.7

~ setreetedten yttreis* 211true - - t.a6 c.6s o.2 - - - - - - - .

- - - - e.24 0.2 . - - - - .

vende=ettsed
. 139.91 301.62 299.92 93.1 96.03 70.7 3*.59 2tt 89 136As w).2 36,21 NL

Totet Larvae
Y'419t:

* * * - - - = 0.41 0.10 + - .

Leppettces etsomaltse
2.55 0.59 e.2 - - - 0.37 0.co e p.ie e,6

-Metreets o w ns
3. certsotus

- 9.77 0.13 + - - - - - ' - 0.3t e$
0.aA 6.17 + e.3= 0.3

J. ]tytyvntu,
- 26.91 6.93 2.2 - - -

33.05 10.30 3.6 7.32 3.3 e.37 62.37 11.?5 6.9 4. to 10.9-'
E. epitecterms
,E. voluteline

- 7.12 1.19 . e.6 23.07 17.6 - 3.99 1.16 e,7 e.eas 3.1

me* mag 2""eteen.1 - - 0.26 0.16 e - - - - - - - -

Ictelurus pvectatut - 1.61 e.35 0.1 0.25 0.2 - eM o.ee + . -

gne.tcetttet I.181teettis. * 6.46 e.e7 + 0.23 P.2 - - - - - .

. 9.26 0.06 + = - - - - . . .

Leyanig gfgo_g,5g,3
- 0.25 , 0.06 + 3.36 1.9 - c.33 e.19 g.t e,M o,g

..J,. escrochtrue
- 1.69 0.29 + 2.42 1.9 -- e.32 0.19 6 - -

i. etWoeustL. encrochtres
Micropterus detentepl - 6.26 8.04 + 0.22 0.2 - - - - - - #

Ethecotone einytegt . O.23 0.06 4 - - - 3.75 1.41 0.3 e,33 g,-

- 3.32 e.63 e.2 c.26 9.2 - 1.99 e.st e.5 . .

g. geeste .
Percles g ay - 1.71 0.33 e.1 - - - 2.39 0.79 e.S -

Tetal Teane 2.26 62.32 21J6 4.9 33.93 29.3 6.71 69.70 16.69 9.9 9.26 16a

TtJrAL 133.17 643*6 310 M 132.94 61.Fe ,,U3.W 179 e9 q.67

+ tree thee 0.lb

- %
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Table 4.2-31 Table 4.2-32 {

Xes$ ts of the four f actor analysis of variance test performed on total Results of the four f actor analysis of variance test pe.fo-wd on total

ichthyoplankton densities taken by 0.5 m net during entrainment studies ichtbroplankton dees te tes taken by 0.5 m met during entrainment studies !
at the TMINS Unit 1 intake, May ti. rough August 1977 through 1992, at the IMPtS Unit 2 Intake, May through August 1978 through 1982. t

Factors Density F /F Factors Density F /F
cal crit cal / crit

Yean i 17.40 Year * g3,37

Date e 11.83 Dute * 22.42
* 8.06 perch * 4.96Depth

Time * 5.23 Ki"* * 2.10
Year X Date * 22.79 Year X Dite * 20.43
Year X Depth * 3.57 Teae X Depth * 4.76
Year X Time * 2.13 Year I Time * 3,43

2.21 Date X Depth * ?.26Date X Depth *

Date X Time * 1.88 Date X Time * 4J6
Depth X Time NS 0.31 *: S X Time * y,o3

iYear X Date X Depth * 2.84 bs X Date X Depth * 7,gg

Year.X Date I Time * 2.59 Year X Date X Time * 3,;4 j

* ;,77 !* 1.07 Tear X Depth X TimeYear X Depth X Time
Date X Depth X Tine NS 0.98 Date X Depth X Time * 1,37

Ta-r X Date X Deoth X Time * 1.74 Year K Date N Detth X Time * 73
NS ret Significant. * Sigsificant at P $ O.05. g4

* Significant at P $ O.05. e
Cs

,

'TLble 4.2-33 Table 4.2-34

Results of the four 's .cor analysis of variance test perforized on total Results of the flee f actor analysis of variance test pectormed on total
ichthyoplankton densities taken by 0.5 e net during entrairseent studies ichthyoplankton densities taken by 0.5 m met durins entreirweit studies

m at the ". MINS Unit I and 2 Intake.,11 May through 15 August 1982. at the TMINS Unit I and ? Intak+s, 11 May thresgh 25 August 1992.
1 Replicates were not algnificant and were combined for s.nalysis. 117 kcates were not significant and were ca.:nb' ed for analysis.

Factors Pensitt Factors Dens't F /F
Unit I F g /Ferit Unit 2 F ,y /Fcr it Unit 12,92e e

Date * 13.74 * 11.83 Date * Ig 79
* 3.89 ' * 1.47 Depth * 5,39Depth

Tine * 5.16 * 4.60 Time * g,29
* 6.35 MS 0.83 Unit T Pate *Da.e X Depth 6.07

Dste X Time * 4.35 * 4.94 sinit X Depth * I,73
Depth X Time * 1.27 * 1.39 Unit X Time e 2,13 i

D te X Deoth X Time * 2.09 * I.19 Date X Depth * 5,7a
NS Not Significant. Date X Time * 5.05
* Significant at P $ 0.05. Depth I Tims * 1.33

Unit X Date X Depth * 'r .5 2
4 Unit X Date X Time * 4.35

Unft X Depth X Time * 1.27
Date X Depth I Time * 2.45
t' nit X Pete X Date X T1.se * 1.63 i
* Significant at P S 0.02.

4

b

f

9 9 9
.
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Toblse 4.7-3)
etwdlee et the TN TE **=tt I latehe.

neewits of the Studene-Newese-K wls emittrence test reefors=d en the swee denett tee of tots t tehthvglenktan tebee hv O.S e met dwrig eat.'*tement
May'through August 1977 through 1942. Sample yeere, deteo, sat ttee, onderecered chased me staalf temet dif ferences (F 10.05). Veere, detee. cmd e tmee see renhed f r == laweet

te

higtmeet seen dreetty. Seetminehty eserple detes are destgested by e 1 or 2
Time tM rear

Saw te Feriod
Tete! Aug Joe May May Aeg Jet Joe Jet 1 6810 27tW3 0800 Ifwm 8977 19e2 1973 tone . t re 1991

ichthv=ylenktes 2 2 1 2 I 1 1 2

i

i
r

Tebte r.2-34e

studice et the TMIm t'ett ? tege6e,

aesulte of the Sted -Newene-Re=to setttrage teet perforeed en the **ee deestelee of total ichthypple=From te6en by 0.3 e met dwries **erstement
i May through Ageest 1778 through 1942. Sample years, detee, eral ttsee undecocered showed as eiggtf * cent dif fereeres dF S 0.M).

Years, deteo, and ttwee are reeked fr e I ee e.
i,

I*ghe,e seen deestry. Se=tumathly eemple detee are deelgested by a 1 or 2.
Time th) .

Teer
SesTle Period

. Toget Aug Joe Jet Jul May Aeg May Joe 16tm OMm '' 10no 1979 teS2 1972 1961 t+eo

'tehthyoptenktee '2 2 1 2 1 1 2 I E
4

- .s - _

.Ts+1e 4.2< 37
1*etN5 t%1t 1 and 2Rosette of the Student-Newese-Femte smeltiresyge test .yerfereed on the seen deesttles of tetet ichthycptembtee tekee by 0.3 e set dwetag entretisment stedtee et the

Detoe east times are tenked from teet to higheet seem de=etty,
totekee,19A2. Semple dates and tiere underscored eheared en eigetiteent dif ferences (F $ O.05).

seerlt_pate Tree m

Jan Jul . hen Aug May Jet Mey Aug teUO 10re 2200 M)
Totet

15-16 &T 22-23 26-23 23-24 20-21 11-12 10-11
Ichthyopteekten
(Unit 1)

Jwt Jun Jul Act Jet Aug May May 1000 16no 2200 mass
Tetet

15-16 22-23 97 26-25 2> 21 -10-11 23-26 11-12
Ichthyoptenkten

~(Unit 2)

Joe JuI . hen Aug Je1 May Aeg May 1 M.e B(um 22ct) emer)
~

Tota 1
15-14 &2 22-23 26-25 20-21 25-26 10-11 11-12

tehthvoptenkten

ftwice 1 cod 2)

p

*
_ _ . _ . . . . . . ... . .. ..

.. ,

m
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Tebte 4.2-38
,

se=nery of en denetty sm/100 m3) . a per one campositson (u e w heheapienkeone.nen ey 0.5 = eet et t or- e c. s.4 0400 m te e.rrec e e.d c.e a ntee <<we duetas ==eret= et se=da e
et P91NS tin 9* 1. 11 Me<. t hrough 25 August 1982

Ert F AC f.
two n ew 2200 Owo neen

._ . M1!'Jt'!
n/100 m3 _, n/i'M m3 * n/ loo ad 1 n/100 m3 1 n/ loo m3 _

4 16w 22w e< co Frea

. I.ARVAE
,

t i sj100 ml * n /1'M m3 1 n/1 1 m1 * ~ l I n@M M i
Darcs =w jepadiarms - - - - 1.86 0.8 - - 0.46 0.3 - - - - 2.02 2.1 - - n.50 u.5
g,ypripc carris 1.63 1.4 - - - - 1.97 1.5 1.47 0.9 - - 1.79 2.5 3.63 3.4 - - I.35 1.4 I
Nt roo t s awe m e * * .- - - - 4.03 1.5 1.01 * - - - - - - - - - -

|
e

3. hudsontus 5.22 6.0 1 1. 54 24.9 29.21 I) 5 70.51 25.9 29.92 1, 8.36 12.3 23.40 33.1 2 4 . *) 22.6 36.98 23.8 12.64 23.2 L

p. ggig. - gg 5.69 4.2 + - 5.63 2.6 30.28 11.1 10.40 e.2 1.79 2.6 9.85 13.9 9.72 10.1 16. % 10.9 ga, 9.8
'

3. g . ligg 5.63 4.1 4.03 3.5 19.12 a.8 15.23 5.6 11.00 6.5 - - - - 4.03 4.2 8.39 5.5 3.16 3.2
Cervlodes synthus * * * - 9.41 4.4 ' 3.7 4.86 2.9 3.85 5.6 1.79 2 .5 3.63 3.8 9.82 6.3 4.77 4.9
Cetastas cersnerseni 1.92 2.9 1.89 4.0 - - - 1.45 0.9 - - 3.60 5.1 1.9% 2.e 6.33 2.8 2A7 2.5 l
pe ten 11tes rupeett is - * * * * - 0.7 0.50 0.3 - - - - - IA1 1.1 0.*2 OA
1.cowels mitt osus /L. mac rxhf rus 6. 07 49.0 3.97 8.4 9.85 4.5 .1 24.40 14.5 12.71 18.6 3.47 4.- 13.53 14.0 35 y 10.0 11.3o 13,6
Ethsystreia pleistedt - - * - - - J.7 0.50 0.3 2.02 3.0 - - - - - - 0.s0 QA
1. s?% ele 6.12 4.5 3.97 8.4 1A8 1.7 ...a 4.4 4.47 3.8 23.59 34.6 6AF 9A 9.00 9.3 48.*0 31.3 23.9+ 22.5
Perc tna M1 tate 8 A2 6.3 3.91 8.2 - - 16.64 6.1 7.29 4.3 15.91 23.3 10.25 14A t.74 1.8 8.54 5.5 9.t2 9.3
Unident i. ied - - 1.95 4.1 - - - * 0.49 0.3 - - - - - - - - - -

huange 107.15 78.3 31.57 66 A 78.73 36.4 183.53 67A 100.25 39.6 69.22 100.0 e0.85 OL1 71.15 B6 141.04 97.3 a7.0 p=
TUUtac (
N"t ren ts soil ysterus 1.84 1.3 5.99 12.6 17.40 8.0 29.49 10.8 13.68 8.1 - - 2.02 2.9 t.e4 1.9 - - 0, s., 1.0
3. volucellas 12.54 9.2 6.0% 2.7 104.83 4* 5 55.25 20.3 u.67 26.6 - - - - 4.03 4.2 1.89 1.2 LA8 1.5 +

Ifctsturus punctatas - - - - -- - - - - - - * * - 2.02 2.1 - - 0.50 U.5
Astinoittes I,312tptris - - * - * * - - - * * * - - 2.02 2.1 - - 0.50 0.5
Le,mst s mac rah iru s 9.54 7.0 1.95 4.1 15.33 7.1 3.97 1.5 7.70 4.6 - - 2.02 2.9 6.12 6.3 2.23 1A 25* 2.7 ,

1. a.1tbos as tL. mac rochirus 5.74 4.2 1.95 4.1 - - - - 1.92 1.1 - - 4.03 5.7 7.60 7.9 - - 2.51 3.0
M u rootetus dotemieut * - - - - - - - - - * - 1.79 2.5 - - - - 0.45 0.5
E ttmestma amwle - * * - - * * - - - - - - - 1.95 2.0 - - 0.49 0.5 rm
Tatel Youna 29 66 21.7 15.9% 33 A 137.55 63 A 28.71 32.6 67.97 40.4 - - 9.85 13.9 25 J1 J 6.4 4.13 2.7 9J+ IQ,1
TML 136.81 47.51 216.29 272.24 164.21 68.22 79.79 se.72 153.1 , 9 7, y

7ehle 4.2-39
e

Susenary of me-a deaefty (m/100 as3} and percent ccenpoettion 0,) of tehthyopteenktoe teken by 0.5 m met et 1000.1600. 2200. ea4 0600 h is sistf ace and oblique t*we during entrelas=M stadtee
et IMIMS t? nit 2.11 May through 25 August 1982.

It'3 F ACE M UTE
_- LQ20 1600 22w tw.co Me,s

-

n!!00 m3 1 m/100 m3 1 mil.90 el 1 QMU 33 1 nj_ly0 m3 1
1000 teon 2200 o4w _ p e,

af1DG M"3 n/100 m3 Y n/100 m3 1 m/100 m3 1 n/109 m3
_

[IAsVAE
Cvirinus corpio - - - - - - - - - - - - 2.50 6.3 - - - - GA) 1.2 i

3g17,31g mmoenus - - 2.72 3.9 2.72 3.9 2.72 2.1 2.04 2.8 - - - - - - - - - - '

]. buisonius 5.95 25.8 27.53 39 A 25 A4 33 A 941 6.5 16.3*2 22.3 5.82 14.e SA4 14.3 41.90 u.2 19.17 26.5 16.14 33.7
3. snilooterus 5.82 25.2 - - 21.65 30.8 21.69 16.7 32.29 16.8 - - 2.50 6.3 10.59 16.7 5.21 7.2 4.37 8.5
3. r incellus - - - - - - 2.84 2.2 0.71 1.0 - - - - - - - - - -

Cor:17 des everinus - - - - 5.69 8.1 2.98 2.3 2.? ? 3.e - - 2.60 6.6 - - 15.** 22.8 4.6. e.6 +

Carostcmous commerecai - - - - 2.98 4.2 2.72 2.1 1.42 1.9 - - - - - - - - - .
'

Le,.p,a_n11 sitb9 sus /L. macrochirus - - - - 3.21 7.4 5.10 3.9 2.58 3.5 - - 2.60 6.6 5.21 8.2 7.at 10.s 3.et 7.3
ftheostmme eleste41 - - - - - - - - - - - - - - 2.84 4.5 - - 0.7I 1.3
1 590 ale 5.95 25.8 16.69 23.9 - - 71.69 55.4 23.55 32.* 1 7 . 74 44 4 8.29 20.9 - - 24.12 33A 12.53 23.3
Fe clos M1 tate - - * * - - 5.69 4A 1A2 1.9 2.95 7.5 - - - - - - 0.72 3,4
Total Larvae 17.72 M.8 46.93 67.1 61A8 87.9 1?3.83 95 3 6234 85.5 2 L33 *5.7 2 f. 18 60.9 60.33 91 .7 72.27 100.0 45.Lg5.3
70cac
FMryvts ee'eaus - - - - - - 2.84 2.2 0.71 1.0 - - - - - - - - - -

2. corwuras - - - - - - - - - - - - 2.50 6.3 - - - - 0.63 1.2
2. rud onius - - - - - - - - - - 2.72 6.8 - - - - - - OA6 1.3
2. An11erterua 3.34 23.1 20JO 29.0 8.52 12.1 2.84 2.2 9.25 12.6 7.71 19.4 7. 72 19.4 2.72 4.3 - - 4.54 8A
3. gplu ellas - - 2.72 3.9 - - - - OAS O '> - - 2.72 6.4 - - - - 0. are 1,3
Leppets masrodirus - - - - - - - - - - 2.84 7.1 - - - - - - 0.71 1.3 i

Ethe3stmna olmste41 - * * * * - - - - - - - 2.60 6.$ - - - - 0.65 1.4 h

Tarai Toenn SJ4 23.L 23A2 32.9 8.52 12.1 LA8 4A 1M4 14.5 13.27 33.3 13. 3 39.1 2.72 43 - - 7Jf 14.7 g
Te AL 23.09. 69.99 70.20 129J1 73.18 39.M 39.72 63.2} 72J7 5 3. 7si

O O O
-

_ - - - - - - - - -
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Table 4.2-40

Indices of percent similarity of spectee compositico between '1000,1600. 2200, ami 0600 h and surface and oblique tows for entrainment studies et TMINS
Units 1 and 2, May through August 1"62.

Unit 1

OBLIQtfE

0400 60.5 62.5 51.2 63.6 76.2 65.7 42.9 79.4 '

2200 45.9 49.8 4).8 42.0 53.6 58.6 42.5 55.7
71.6 1600 52.0 59.3 M.0 45.4 62.2 52.1 58.1 56.4

.66.3 66.3
1000 40.7 38.8 27.9 54.3 %.1 31.0 26.1 u.7

'68.7 30.' 54.9

SURFACE

I
'63.3 62.7 64.8 37.4 0400 32 I 57.6 50.4 44.1 58.4 59.9 55.2 48.8

C

48.3 30.5 40.0 32.7 63.0 7200 2*.8 29.7 35.9 27.2 32.9 43.6 32.3 37.6

69.5 71.8 71.6 48.1 76.3 58.7 1600 45.9 49.8 48.9 40.1 57.0 48.7 45.7 51.3
42.4 57.8 40.1 38.0 44.3 38.2 55.1 1000 "16.0 19.9 21.8 28.6 29.4 30.8 19.7 26.8

' Unit l' 'OELIQUE 0600 2200 1600 1000 EURFACE 0600 2200 1600 1000 1000 1600 2200 M00 SURTACE '1000 1600 2200 MOO OBLIQtt Unit 2

1000 78.7 68.7 51.2 66.6 60.9 46.8 58.8
160G 66.3 55.4 %.7 M.8 60.4 57.6
2200 37.6 47.9 53.2 61.8 r.o.2
0400 78.3 $4.7 29.3 52.3

StRFACE

1000 61.2 47.9 69.1
1600 46.4 55.6

41.92200
0400

OBLIQUE

t'ait 2

- . . .. . ... , n , .
. , . . . _ .
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Table 4.2-41

Suma.ary of numbe rs (n) and percent corposition (1) of ichthyoplankten taken in 7tarisect TM-LF-43n3
and at TM155 (nits 1 and 2 in 1982. $vrface and obliaue samples stre con <bined fit TMINS.

Iransect T E M 3A) ~6i1KSStelons 13Al 13A4 13Al tnit i Unit 2
_ _ _ _ . n I n t n i n n t

*

p-aresoua e g atenum ; o,e 2 0.4 g 0.5
- - - -

! g inus cargto 2 2.4 3 2.1 22 7.0 6 1.1 - -
Netterte ancenus - - - - - - 2 0.4 4 2.2. c ,rx tv - - - - - - - - 1 0.5'. buJsontos 5 5.9 9 t. . ? 109 34.e 106 19.3 4 26.42 fDlffirD1 6 9.4 26 17.8 26 8.3 72 13.1 45 24.73. .v o l u c H i m 3 2.1 2 0.6 124 22.6 3 l.6

- -

[afy t N 4_s. cytr in 6 45 52.4 52 35 6 75 24.0 20 3.6 10 3.52
C t It anu s c o-r.e r pel

1 0.7- -
R 1.5 2 1.1- -

9 nstema inacroleridot um 1 1.2 1 0.7 - - - - - -

Te T11rus runct n is 1 1.2 2' 15.1 1 0.2- - - -

Amb.erlites rupestris 2 0.6 3 0.5- - - -
- -

1.erosts avritus 3 3.5 1 0.3- - - - - -

k macrochirus - - - - - - 21 3.5 1 0.51;. Lit-bosus /1 itac rochirus 3 3.5 1 0.7 34 10.9 87 15.9 10 5.5Micterterus dolonieut. I 1.2 1 0.2- - - - - -
Po rske nigroe.aculatus 1 1.2 - - - - - - - -

J3 wns t oma nin.s t ed t 9 10.6 5 3.4 B 2.6 2 0.4 2 1.1E. renale 6 7.1 22 15.1 2B 8.9 60 10.9 52 28.6Teretna peltata
1 0.7 3 1.0 32 5.8 3 1.6

- -

5t trosted ton vit reum vit reum 1 0.3- - - - - - - -tniaentitled - - - - - ~ l 0.2 - -
TM Al. P5 146 3L3 549 182

Tatle 4.2-42

Indices af percent sittilarity of species composition between push net stations in Taansect TM-LF- 13 A 3
and entrainment collections at TMINS Units 1 and 2 in 1982.
'

Transect TM 1.F-13A3 TMih5stations 13Al 13A4 15U l'n t t i tntt 2

13Al

13A4 66.0

13A2 54.1 54.1

Unit 1 31.4 39.7 55.1

Unit 2 32.6 49.4 58.0 58.6
m

N

.

O

_ . - -
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}. Table 4.2-43

j Estimated nsanber .chthyoplankton entrained by TMINS Units I and 2 during th2 1000. l'OO. 2200, and 0A00 h smeple periods, il by throwth
- 25 August 1982.

*

1

-

May May Jun Jun Jul ful Aug Aug

6-7 20-21 10-11 24-25
| 11-12 25-26 15-16 22-23 *

;uri

1000' 37963 A397 2579 2655 - 20937 - - !

| 1600' 52775 8131' 2579 2379 1579 1017I 23295 - |

2290 28836- 46211 Mt 2655 - 20051 50s59 (a:si |

- 0400 85568 122(80
"

8833 120 % 75710 8050 6233 i

TOTA 1, 205142 211418 7979 16722 14415 126870 81704 12251 |
-

'
{tm1T 2

i' trJ00 40718 23321 7435 - 8550 - 7771 21992

1600 15547 7773 7126 7126 7773 14252 35393 13681

2200 93724 20502 - 8144 - 20829 15547 14276 w ,

0400' 23321 134025 - 14871 - 42754 - - 3 i

TtyrAL 178t10 205621 14561 30141 16324 77835 58713 4004;

~ .
I4

I ii
,

Table 4.2-44 .

,
i

f
e

Estimated number of ichthyoplar.hton entrained by IM143 Units 1 and 1 May through August 1982.

i
j Actual- . May May Jun Jun Jul Jul Aug Aeg

6-7 20-21 80-11 24-25
j S=sple Feriod 11-12 25-26 15-16 22-23

__Jun - asi Jul -.Jul ,- Aug Aug - Aeg
Expanded May - May May - Jun Jun - Jun Jun - Jun ,

J. Sample Period 5 18 19 3 6 18 19 29 30 11 14 31 _ .e 17 18 31 TUTA1. i
3

i
i

'

tm1T 1 2872M1 3R05540 103730 183942 248457 2253675 .13f8993 171513 11057641 |'

!

tmit 2, 2496344' 3701181' 189297 331>47 277516 1401032 998137 686699 10081753 j
,

TOTAL 536R345 75067?! 293027 515489 325973 3584707 2387120 858212 21139594 j

i
It

-

..
4

i ,

?
'

~! |
-

| t

)4

i !
1- ~

|

4 i t

?*

4 [
!

i (
. _ - - . . . _

.
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!able 4.2-47

Estimate of the percentage on ichthyeplankton drif ting through Trat.ect TM-1.F-13A) during the day which were entrainedby WINS Unita 1 and 2. 11 m y through 24 Auaust 1982.

Zone 1 Ecne 11 Zone 111 Ione IVRIVER N F. W f N T N Fgpate Time (h) g g g gy gy
11 May 1001-1015 1.45 30.58 2.88 40.78 4,49 41.2) 4.67 20.e425 May 1043-1139 5.37 34.47 6.66 45.96 6.98 46.47 6.01 23.4015 Jun 0926-1030 12.88 105.90 15.76 141.20 11.85 142.77 5.05 72.1'22 Jun 1125-1145 7.55 60.92 6.13 81.23 5.27 82.13 5.82 41 '6 Jul 1133 1209 1.45 43.34 2.34 37.79 2.31 58.43 1.3920 Jul 1125-1132 14.00 17.66 7.00 23.55 - 23.81 - 1;.10 Aug 1007-1102 10.61 15.37 8.58 20.50 2.37 20.73 *10.4624 Aug 1013-1031

-
.

6.73 11.65- 11.77- - 5.95-
UNIT 1 INTAKE N T t of Ichthyrelankton Entrairedg g

Center Channet br. i"~1; May 1022-1620 251.75 0.50 25,62 =25 May 1012-1600 117.31 0.50 6.15 31.6915 Jun 1021-1555 14.27 0,50 0.13 0.5222 Jun 1111-1614 14.54 0.50 0.45 1.$86 Jul 1010-1623 7.11 0.50 0.95 5.6620 Jul 1028-1633 85.50 0.50 10.40 17.2910 Aug 1141-1602 65.48 0.50 8.07 20.0824 Aug 1008-1559 0.50-
- -

L%1T 2 INTAKI N T % of Ichthynplankton Entrainedgg gg
Center Channen Zone 111 %y 1112-1645 82.77 0.95 17.70 *25 May 1057-1627 45.73 0.95 4.54 23.4715 Jun 1102-1620 21.21 0.95 0.36 +1.4822 Jun 1158-1638 10.45 0.95 0.61 2.166 Jul 1058-1638 24.08 C 95 6.13 36.4020 Jul 11 D4-1648 20.57 0.95 4.74 7.9010 Aug 1112-1627 63.67 0.95 14.87 37.0924 Aug 1045-1628 50.70 0.95 * *

N Mean density (n/100 mJ) of ichthyoplankton An Zone 1.
T Tiow rate in Zone 1 (100 m3 min)./

Maandensity(n/100m3)ofgehthyoplanktoninZoneII.N
7

T Tiow rate in Zone II 100 m / min).
Meandensity(n/100m{)ofighthyoplanktoninIcne

gg
N

III.ygg
T Flow rate in Zone III (100 m /ain).

3N Mean density (n/100 m ) of ichthyoplankton in Zone IV.
Tiov rate in Zone IV 100 m3/mit.).T

Neandensity(n/100m{)ofichthyoplanktonintheTMINSUnit1Intakepumpsuctionbay.IY
N

T Flow rate into Unit 1 Intake (100 m3 min)./
N'gg Mean den 61ty (n/100 m3) of ichthyoplankton in the TMINS Unit 2 Intake pump suction bay.
T T10w rate into Unit 2 Irtake (100 m3 min)./*II

Numbe's taken tu tiver samples were too low for computation of percent entrainment estimate , sincecompution would resu1*, in estimates >1001

.

4

0

.
. .

- - - - - - -
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lable 4.2-49

Estimate of the percentage of ichthyeplankton drif ting through Transect TM-LF-13A3 at night which were entrained
TMINS toits I and 2. 11 May through 25 Au;ust 1982.

Zone I Zc.ne la Zone 111 Zone IV
kIVili N I h; i h i N i7 7 gg jyg ggy yy jyDate Time (h)
11 May 2112-2202 154.27 32.67 92.12 43.66 2=.40 e4.32 16.9. 22.60
25 Ma y 2221-2305 91.04 42.69 64.38 57.19 34.24 57.B3 30.76 29.23
15 Jun 2132-2217 31.16 97.64 23.25 130.19 15.32 131.b4 15.29 66.54

~

d '2 Jun 2318-2331 52.36 56.51 32.50 75.34 13.85 76.16 15.06 38.51
1 > 6 Jul 2305-2326 16.93 41.95 12.26 55.93 5.26 56.56 2.86 28.59'

i 20 Jul 2319-2327 32.42 17.83 36.76 23.77 24.50 24.03 7.90 12.15
; 10 Aug 2109-2202 20.07 16.5B 24.10 22.11 16.61 22.36 9.09 11'.30
l 24 Aug 2129-2144 3.01 F.29 1.51 11.06 0.76 11.18 1.52 5.65

UN11 1 INIAEL N F cf Icete plankton tr. trained'

g
Center thannel Zone I,e 11-12 May 2223-0506 - 319.65 0.50 1.51 3.15

{ 25-26 May 2243-0450 235.75 0.95 2.14 5.74
? 15-16 Jur 2214-0410 7.79 0.50 0.04 0.1322-23 Jun 2228-0416 31.65 0.50 0.23 0. D *k, 6-7 Jul 2216-0407 33.54 0.50 0.95 2.36

20-21 Jul 2225-0428 187.09 0.65 5.70 21.04
10-11 Aug 2212-0415 162.16 0.50 5.87 24.37
24-25 Aug 2006-0437 34.00 0.50 29.05 68.13
l' NIT 2 INIAKE N I t of Ichtbyrrlankton Entrainedg g

Center Channel Znne 1
11-12 May 2243-0 35 177.63 0.95 1.59 3.33
25-26 May 2209-0416 191.95 1.26 2.30 6.14
15-16 Jun 2250-0435 - 0.- - -

22-23 Jun 2250-0452 33.38 0. 0.45 1.076-7 Jul 2231-0432 - 0.95 - -

20-21 Jul 2242-0507 92.37 0.95 4.11 15.1B
10 11 Aug 2230-0458 22.37 0.95 1.54 6.3024-25 Aug 2210-0502 20.04 0.95 33.81 79.53
4 Mean density (n/100 m3) of ichthyoplankton in Zone 1.

Flow rate in Zone 1 ( 00 m3 min)./

Mean density (n/100 m ) of gehthyoplankton in Zone 11.
F Flow rate in Zone II (100 m / min).

(n D 00 s h of i p thyopla n ton in Zone W .N Mean density
g

F Flow rate in Zone III (100 m / min).
Meandensity(n/100m3)ofgehthyoplanktoninZoneN IV.,

Flow rate in Zone IVF
Meandensity(n/100m{l00e/ min).7y

N ) of ichthyoplankton in the TMINS l' nit 1 Intake pump suction bay.
F Flow rate into Unit i Intake (100 m3/ mini.

Meandnebity(n/100m3)ofichthyopganktonintheTVINSUnit2Intakepumpsuctionbay.N

F Flow rate into Unit 2 Intake (100 m / min).

O
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Teh 'e 4.2-4 9

Eweer felste) of tchthyopteektee drif t taa through freeset t TM-t F-1 R3 me ' eet tested museer ve eams and peesent C) emetateed et D+Ith Tette i end 2,11-12 mey t eett

R !)ip t.'91*d _

r''llI 2 T"ML*

F Deat* , Lint ra teel 1 E nt re to1= * t at t sinti,,,,,, 1 tqttetoC ,,,f,, j eu.et oed Met r e_t.eC*

the v 91mht far hisht Dar Staht I,e w Blaht Dat 91Aht it s 3 Mht Dev N &g*L

tAntAt
parupigjgdg h 118.11 7212.12 59.9% 9L65 63.33 1.31 37.90 158.69 21.82 7. *e *2 . 73 2 % .32 a r .11 3.11

t r,M enswrinue m .e6 12*+ .*2 - - - - - - - - - - - -

- - $. 29 8.54 * * - - - - 3.29 8.% e -

titnt?aus LoguersfRl
- 6 F.01 - - - - - - - - - - - .

Nacetyne me.c eeleol bt e

Ig,herst emme 9)me t ed t
* 109h34 4As * * - * 19.80 - 0.99 4.e} te 60 e e,vs

g. googgit - 63b6I II.M 33+I1 * 3.I0 33'93 IS 98 * I . '8 47.74 66.48 * 7 w+

- tsa.*a 65.15 2e.% * 733 11. 3t - + - % 2a n% e r.,,
rescied eelters

- #4,11 - - * - - - - - - - - -

stt eescefice vtt re Le vitresWe
mo VWit: 74F115YtA11sc

* hr+ers tabee to f tver senylee tsese too I = tae comum .et taa of percent eetteteneet estleece,

table 4.2-$9

Isome+r (m/ste) of ichthwaploebt as detre tes t'areegh Treseert ?m-is-134) and ees tanced muna,ee to/ete n and pece.oe C 6 esteetoed ee 'wiin t;sta s I med 2, 25-26 me, 1 *62

R IYtB t'llIT 4 illI? 2 M,n

. * * ert steed _9 Driff F E.etretteL * Ent re1med P f nt.reteeL - *attelget_ # LwMs.1aed_ .

Dev 51.ght l av E lmh t Det Nigh_t peg Wight fel p_lgint pa g. pigt g=eg pggh

t.Anyse

(ver tave (atri, 1 1.18 17a7.53 - 11.79 - c.so - - - - - 3),79 - n.pq

1"vtip43 ),,dsontus 1 % .23 1638.35 3.64 27.41 2.39 1.91 10.mG 61.43 7.00 2.38 14.67 e4.es g,*S g 7,

LL se11oeterus - 347.47 - - - - - - - - - - - - g

C?rp1*e twriors $e6.99 5024.9S 4.03 34 % 0.e0 9.71 - 79.92 - 3,59 4,g3 13 3. ). e.8tt 2.3e &
- T7.93 3.91 7.66 e 9.33 - - - - 3.9) 7.g. . syy

if12.stes ggemer s *sti
- 96. e5 - - - - - - - - - - - -

Areloe11tes rupe stris
- 268.56 - - - - - - - - - - - -

&_Le gliboswe 3. e-. em hine
- 7s.50 - - - - - - - - - - - -

eitt rott e r,2 421 amin g
* 76.7$ - - - - - - - - - - - -

Pomus ta eteroramaistus

Eth estaae ennetedt - 606.c4 - - - . - - - - - - - -

1. p2 70.41 932.15 m3 60 135.99 17.00 16.te 32.39 120.59 &2.19 12.e7 7s.9g 2S9.* 7 99A5 27.26

Pers tg rettat,e * - 3.63 - * - - - - - 3.44 . . -

M Yor9sc TAATBUte:

* IBushet s tehoe to river eenytee merg tes law f ee cenapatat lue of percest entf elsummet cet tnere.

Tetd. 4.2-31

Sumeet i n!= tie) of ichthyopletakten delf tieng %eengh transett .M-if-13A3 and est tested moder ta 'eJ.m) and ye-eege (T ) ene. steed at 1= gnus thatt e 4 end 2. 8 5-16 J,eme 3 92.

m fyra t'ts tr 1 131T 2 T-ym

f crif e F htrataed 1 Entraism1,_ f,,.g_ogr ej,pe_d 1 Em12pleeL t LemisoL M og elmed_

I ther 5tattt I:ev Sigt t twv Ridt treL Jght Dev Star t pmy [stght g.1 pp,J
t,Aavam

C4trimtes curismae 661.*5 749L13 - - - . . - - - - - - ,

esuecome esc retee13em 241.p9 - .- - - - - - - - - - , ,

EIWetone c1*eted t &#1.** - - - - - - - - - - - - -

g. rwet, 3611.83 1410.39 3.37 - 0.10 - - - - - 3.9 F - 4.10 -

M w:
- - - 30.3) - e - ge,3y - o -

Matt er1s hadvasius - - -

t'icreeteoso deleePivuf + - ).17 - * - - - - - 337 - , -

itheMtm 9,este41 * * * * * * 9.te = * - 9.9e - * -

1. s m ie - - - 3 M1 * * - - - - - 3. d - *

* %s6ete tekee to stves semptoe mere tee low ter competec tee of percent entret aummet estimete.

!
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Table 4. ~5)

na +er f e/ eta t of ichthvurtankeen de tf a tes theensh Tresoect 1*w-11A3 end eee teeted enember ge /eto p eeus pe+<eme (in ene,eteed me twties cette t one 2 t+ 1 E A g et t ,M .

EFMR QIT I US *T 2 T7IAL
9 Drift f LeEngel,- 1 1s t r e t_eC f tettsbed_ * T wuitge_d _f.let ro t ned * ggy_eteed_,,

rev ptaSt rse n ut.t rev u tspe Det Mghq;. ter WLabt tot #ts4t. . _ler tw.t _
L4M AE
t ypt iri44 t et D$@ * * * * * * 930 - * - 930 - e - !

tbtr >Pis patt uterue 1 u1. 8 2 883.84 16~13 26.81 15.9% 3.03 9.50 71.59 e .so 2.44 25.63 64.6e 73.3s 5 ,6+ |

Im aia g 3 - 151.69 - - - - - - - - - - -

k. atpWns 4 est r= b t res 233.53 79.31 - 11.39 - 14.35 - - - - - 11.39 - 14.3)

Yau"Is;

fk tr ale cernutaa - - - - - - 9.*r0 - e - 9.5e - e -

3. nGntent - 198.I'- 6.8) L +a e t.e+ 1o.33 - e - 16.% n, e t.m
it. d- -iha 3s.60 - - t i .e5 - * I433 - 3c. n - 19,13 13,s3 3g,y3 e

h t tigt.g P sectas ue - - - 4.03 - e - - - - - 4 g3 - e
Ane t eelltes toegt f ig - - - 4.03 - e * * - - - 4,g3 - e

1.symt s Et_,,,,t ,Q3g - 79.5 9 4.03 0.06 * 10.13 10.05 - e - 14.93 9.t*4 * 30.13t

L. a 1%me/1. enc rot htrus 38.30 - S.00 11.03 21.06 e - - - - e.06 13. 01 f t .ce, e

* med ro teams is e teer sesylee mere toe tae f or canynatet tee of procent entratament eet teete.

T et te 4.1-%
|

96 weber ta/ete} ef ichthvoptaaktae delfttaa threesh Treeeect 19* tf-13A3 and eettested sm aeree tele &s t end percent C. ) emete toed at 1efits tiette 1 med F. Pt-t$ Aegnet 1947.
'

R I tTR **l5!! 1 !M f7 2 Ty gt

e Dr 1 f f f f at ra f ew4 1 Eatrained f EstTsQe_d l,Jgl.Islee_d M.. eMelped_ Mstle.t_ eel,_m.. or e.. .e e.u _ u. e.. == te ui : .m - .ie m
LAR*. AE
herort e epitosteras - 58. n - 4.17 - 7.09 44.29 9.50 e 16.17 68.29 13.67 * 23.?e

TWC
lipf t cots setivotene - - - - - - - 10.33 * * * to 33 - e

1.eposie nec racttirus - * * 8.63 - * - - . - - g,,3 - e

:1. 15. 4. o.. een- s t re. - - - 4.t r - e - - - - . ..I, . e
r

* 1erint ers tekee is etwee semytee more toe les for camspetet tee of pereeet entraisewat eet teste.

Tse te & J-t

Yeat ty Sadices ef entreteneet bise fes larve= a veeng of sta tema et fMI1ra . 1T?? thremyb 1982. St.rtt doestt les et St at ion fM-1.1-13A2 and chilene deost+1e* 4e rett e 4 med t we
need to competec teos. Eemeling at t'of t * .- teit iated eet ti 1979.

M 1975 left i Pa'.' 19et tve' eer es nega,e peee et t~e
tair i r ai r i r ai r 2 emi r 1 rate 2 tair i rur 2 rol e i rair 2 reir a o mi e 2 t ale 1 r ai t 2 Le tt 1 c el t 2

!btruple hJerei.as 0.13 0.41 0.04 -0.30 -0.12 0.29 -0.61 -0.69 -0.16 -e.26 -0.07 -e . t o -a.22 $AE e. le

J. g*Icettiv, e.e6 0.8? 8.9% 0.73 0.76 f.29 0.3d e,24 0.19 6.49 e.49 d,$3 a.53 0.2g e, po

cesst + e m te.. -0.35 -o.no -e.os -o. n -o.6* -o.69 -e.s r -e.si -o.se -o As -eae -e.6a -o . . r e. to , ,23

e 9.52 U.tr9 C.29 0.15 -0.11 * 73 0.3d 0.7m e .2p e.4a e,37 e.gg e.te e.24 e noInsta silb eus t sierrwhirus
Etheets geg13 n.88 0.94 0.9) 0.71 G .64 0.01 0.81 0.21 0.49 0.63 8.6) 0.35 #At e . 3+ 0.14

r-r _ tne me tt a.a e.es e .es o.as e.e. o.6a e.64 e,e2 e.st o.er o.7r e.oo e.r3 e. s o.2 ea3

I * tar tedes m of 1. af >h >t as med L. metrw hirg.
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5.0 IMPINGEMENT OF FISH

Fish impinged on the intake screens at TMINS Units 1 and 2 were

monitored to (1) determine numbers, species composition, and extent of

mortality; (2) detect differences between sample time intervals; and

(3) compare impingement at Unit ! vs. Unit 2.

The Intakes are enclosed in separate concrete buildings 'acated on

Three Mile Island, flush with its west shore. The Intake for Unit 1 is
>

situated about 50 m upstream of the Unit 2 Intake. River water

utilized in the nuclear station's heat dissipation system, passes ender

concrete skimmer walls, through trash bars with 0.6 m vertical (Unit 1)

and L.3 m horizontal spacing (Unit 2), through automat 2d trash racks

with U 4 mm bar spacing, and through 9.5 mm mesh vertica- traveling

screens before entering the river water pumps (Figures 5.0-1 and 5.0-2). h

the Intakes are designed to operate at all river flow conditions
'

maintaining a continual internal water supply of approximately 4 m

in depth. The average water approach relocity before the t- .eling

screens during full nower (100%) operating conditions is 6.1 cm/s

(Atomic Energy Commission 1972a).

A timer regulated and/or dif ferential pressure automatic backwash

system et the Intakes allows for periodic washing of refuse, detritus,

and fish from trash racks, vertical traveling screens, and 3.2 mm mesh

river water discharge strainers. Screens at Unit 1 are backwashed auto-

matically at 8-hour intervals, however additional washings sometimes occur

e
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O due to manual or differential pressure override. Screens at Unit 2 are

set to backwash continuously; however operation can be modified utilizing

manual or differential pressure override. Unit I has one trash bin to

receive the backwash from trcveling screens and river water discharge

strainers and a second bin to receive trash backwash (F4 gure 5.0-1)..

one trash bin at Unit 2 receives backwash from trash rm ks, traveling,

screens, and river water discharge strainers (Figure 5.0-2).

5.1 METHODS

Semimonthly :4-hour impingement surveys were conducted January
9

through April, and July through December at the Unit 1 and 2 Intakes.
*

Weekly 24-hour surveys were conducted during May and June at each- Intake.

The traveling screens were -backwashed prior to each survey to

(} remove all fish and/or debris present. A collection bag utilizirg a
,

section of 6.4 mm mesh seine was placed in the traveling screen trash

bins to captur fish at both-Units. Impinged fishes which accumulated

during an 8-hos; interval (1201 to 2000 h, 2001 to 0400 h, 0401 to11200 h)-

constituted a sample. Samples only included whole fish; fishes decayed

beyond recognition were excluded. 1= e)a.anation of opercular movementa
9

was used to classify-fish as dead or al.4 -c.- - Specimens were immediately

transported to the IA Laboratory and processed;. samples were summarized

for each 24-hour survey.

-Data recorded at the'end of each 8-hour interval were air and water-
*

temperatures, type (nuclear and secondary service, or' decay heat) and

-number of river water pumps operating, and river flow (from the River
.

O
.

.

- '
-
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Forecast Center in Harrisburg, Pennsylvania). The Intake velocity was

measured once during each 24-hour survey with a Marsh-McBirney water

current meter at a point just below the surface immediately in front

of the skimmer walls at each Intake. Currents not directed into

Intakes were recorded as negative values.

Impir.ged fish were identified to the lowest possible taxon, counted,

measured (to the nearest mm fork length, FL), and weighed (to the nearest

0.1 g) for each 8-nour interval. Scientific and common names of fishes

and taxonomic order (Table 5.1-1) followed Robins et al. (1980).

Fish numbere and weights were used in calculating yearly totals,

mean numbers and biomass per survey, and mean weight per fish.

Reproductive status of fish was based on field observations and

information in the literature (Carlander 1953, 1969, 1977; Miller and gg
Buss 1963; Scott and Crossman 1973; Trautman 1981). Fishes were

classified as: young (spawned during the current calendar year), juvenile

(incapable af reproduction, or minnows and darters less than 26 mm FL

collected prior to the current spawning season), and adult (capable of

reproduction).

Total estimated number and biomass of fish impinged in 1982 were

c'alculated from the formula:

T = E (5)(N)

where T = estimated number or biomass, 5 = mean number or blomt.ss of

fish impinged per survey per month, and N = number of days per month.

Numbers of fish impinged during each 8-hour interval at L' nits 1

and 2 in 1962 were compared by an ana'ysis of variance (ANOVA) (Steel

9

__- . -
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4

and Torrie 1960). A two factor ANOVA was applied to numbers of fish-

,

impinged 1977 through 1982, to analyze differences among time intervals 4

and years. Unit 1 9ad Unit 2 data (1978 through 1982) were treated as

seperate years for analysis. Data collected prior te 1977 were

excluded due to dif ferences in time intervals. Duncan's new multiple

range test (Steel and Torrie 1960) was used to determine significant

differences after an initial difference between ueans was indicated by

the ANOVA. A signifiance level of P < 0.05 was used for all analyses.

A nonparametric binomial test (Conover 1971) was used to compare

annual totals of live and dead fish from impingement surveys.

sKendall's measure of rank correlation, 1 (Conover 1971) s

was used in comparing numbers and biomass of fishes. impinged

(} with seine (Stations 16Al ano 10A2) and electrofishing_(Zone 13A1)
\

data for 1982. Positive cotrelations were noted along with test

results f rom 1976 through.1982. Seine Stations 16Al and 10A2 and

electrofishing Zone 13Al were used for comparison due to their close

proximi y to the Intakes.
.

5.2 RESULTS

A total of 58, 24-hour impingement surveys was Leonducted at both

TMINS Intakes (29 at each) in 1982 (Tables 5.2-11through 5.2-116); results

;u=marized in-Tables 5.2-117 through 5.2-120.arc

A total of-288 fish representing 15 species.-11 genera, and 5-

familfes weighing 1,016.4 g (2.2 lb) was impinged at Unit 1-(Tables
,

5.2-117 and 5.2-118). Unit 2 impinged 221 fish of 19 species, 12 genera,

and 5 families weighing 3.718.2 g (8.2 lb) (Tables 5.2-119 and 5.2-120).

.

b
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Most impinged fish were young (77.1% at Unit ', 57.0% at Unit 2) and-

dead (85.1% at Unit 1, 90.0% at Unit 2). Impingement at Unit I

ranged from no fish on 26-27 January, 6-7 May, 13-14 May, and 9-10 I

June (Tables 5.2-4, 5.2-18, 5.2-20, and 5.2-28, respectively) to 95

fish on 24-25 February (Table 5.2-8). The number of fish impinged at 1

Unit 2 ranged f rom zera on 14-15 July (Table 5.2-94) to 33 on 22 -26

October (Table 5.2-108). Impingement biomass ranged from 0 to 315.0 g

(0.7 lb) on 17-18 June (Table 5.2-30) and 0 to 2,121.0 g (4.7 lb) on

17-18 June (Table 5.2-88) at Unita 1 and 2, respectively. The mean

number of fish per sutvey at Unit I was 9.9 (0.4 fish per hour), mean

biomass wa , 35.0 g, and mean weight per fish was 3.5 g. Unit 2 impinged

an average of 7.6 fish per survey (0.3 fish per hour), a mean biomass

of 128.2 g, and a mean weight per fish of 16.8 g.

The five tuost frequently impinged fishes at Unit I were the spotfin

shiner (26.7% of the total fish impinged), pumpkinseed (14.6%), Lepomis

spp. (14.2%), tesse11ated darter (13.9%), and bluegill (11.1%);

collective. a^ counting for 80.5% of the total catch (Table 5.2-117),
t

Other fishes that comprised at least 1.0% of the total catch were spotta11
;

shiner, yellow bullhead, channel catfish, rock bass, and redbreast sunfish.

The four most frequently impinged fishes at Unit 2 were the

tessellated darter (21.7% of the total fish impinged), channel catfish

(11.3%), redbreast sunfish (10.0%), and pumpkinseed (9.5%); together

they comprised 52.5% of the total catch (Table 5.2 '.19). Rock bass (8.6%),

spotfin shiner (8.1%), and spott;il shiner (7.2%) were also common. Othet

fishes compi_ ing greator than 1.0% of the total were common carp,
9
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bluntnose minnow, yellow bullhead, margined madtom, blutgill, and

Lcpomis spp. The mimic shiner, a new addition to the impingement

species list, was collected for the first time on 6-7 May (Table 5.2-76).

Over 80% of the total biomass of fishes impinged at Unit I consisted

! of quillback (31.0%,1 specimen), pumpkinseed (22.5%, 42 specimens),

yellow bullhead (14.1%, 5 specimens), and rock bass (12.1%,15 specimens)

(Tables 5.2-117 and 5.2-118). Three fishes accounted for 85% of the

total birmass impinged at Unit 2: quillback (54.9%, I specimen), rock

bass (18.3%, 19 specimens), and channel catfish (11.8%, 25 specimens)

(Tables 5.2-119 and 5.2-120).
,

The estimated number and biomass of fishes impinged at Unit 1 in

1982 were 4,085 fish and 10.3 kg (22.7 lb), respectively. Unit 2

||| impinged an estimated 3,071 fish weighing 32.0 kg (70.6 lb). A combined

estimation of f1sh impinged at Units 1 and 2 for 1982 was 7,156 fish

weighing 42.3 kg (93.3 lb).

Results of the ISOVA showad no significant dif ferences in numbers

of fish impinged during the three time intervals at Unics 1 and 2 in

1982 (Table 5.2-121)."

The nonparametric binomial test indicated significantly more fish

were dead (P = 0.05) than alive at both Intakes in 1982 (Table 5.2-122).

Kendall's T correlations indicated that the species ranks of

numbers and bicmass for Units 1 and 2 were positively correlated (P < 0.05)

in 1982 (Table 5.2-123). However, the onlj correlations of seine

Stations 16Al and 10A2 and electrofishing Zone 13Al with Units 1 and 2

occurred when the combined biomass ranks of the seine and electrofishing
9 data were compared to impingement biomass.

-_ - ____ __--
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5.3 DISCUSSION

In 198:, the number of fish impinged at Unit I was the fourch lowest

and biomass third lowest since the program began in 1974 (Tab? 5.3-1

and Figure 5.3-1). Unit I showed a 1.4-fold decrease in number

impinged and a 1.3-fold decrease in mean weight per fish from 1981 totals.

The number of fish impinged at Unit 2 in 1982 decreased to the lowest level,

while biomass increased to the' highest level since its first year of

operation (1978), resulting in a record increase in nean weight per fish.

This indicated the impingement of relatively small numbers of larger

fish. A large contributing factor was the single adult quillback

impinged on 17-18 June, which weighed 2,041.0 g and comprised greater

than 54% of the total biomass. Most fishes impinged by TMINS have been

young, possibly due to the ability of most adult fishes to avoid the low h

Intake velocities. Cencrally, the numbers, biomass, and mean weight per

fish impinged have fluctuated since the inception of the program. Wide

variat:sns in number occurred at Unit I from 1974 through i978, with the

major peak in 1977 followed by the record low in 1978. Ilowmver, since

1978 numbers impinged at Uni. I have remained relatively stable.

Impingement numbers at bnit 2 reached their peak in 1981. Total biomass

has been a much more erratic value throughout the years at both Units.

Four fishes accounted for over 69% and 52% of the total number of

fish impinged in 1982 at Unit ! (spotfin shiner, pumpkinseed, Lepomis spp. ,

and tetsellated darter) and Lnir. 2 (channel catfish, redbreast sunfish,

| pumpkinseed, and tessel.1/.;ad darter), rxupectively. The spotfin shiner
|
.

.
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O was the cst frequently impinged species at Unit 1, while the tesse11ated

darter was impinred most frequently at Unit 2 (Tables 5.3-1 and 5.3-2).

Four fishes also accounted for over 80% of the total biomass impinged at

Jnit 1 (quillback, yellow bullhead, rock bass, and pumpkinseed) (Tabic

5.2-118), while three fishes represented 85% of the biomass at. Unit 2

(quillback, channel catfish, and rock bass) (Table 5.2-120). Quillback

comprised the largest percentage by weight at tsth Units consisting of

a single specimen at each (Tables 3.3-1 and 5.3-2). .

The tesse11ated darter was the most frequently impinged species at

Unit I for all years, except 1978 and 1982, comprising over 29%.of the

total each year (Table 5.3-1). Spotfin shiner which comprised less than '

16% of the total catch in all previous years was most abundant (26.7%) at

(} Unit 1 in 1982. Othei fishes that accounted for more than 10% of the-

yearly catch at Unit I were spottail shiner in 1976, 1978, and 1981;

spotfin shiner in 1974; channel-catfish from 1974_through-1976 and 1978
"

through 1980; margined madtom in 1979; . pumpkinseed from 1980 through 1982;

bluegil) in 1982; _Lepomis spp. in 1982;. smallmouth bass tu 1078; and

banded darter in 1977 and 1978. The tesse11ated darter was also most y

-frequently impinged at Unit 2 for all years, except 1978, comprising over

16%-of the total each year (Table'5.3-2). Other commonly impinged taxa
.

(>10%) at Unit 2 were s*2ottail shiner in 1978, channel catfish from 1980
,

through'1982; pumpkinseed in'1980, Lepomis spp. in 1979, smallmouth bass-

.in 1978. und' walleye in 1979. . Sharma- (1978) it.dicated that the most

important factors-affecting the number and species of fish impinged are

o, .

,

b

'
.
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the distribution and density of fishes near an intake. Hoyt (1979)

stated that ir.pitigement is a function of size and composition of native

ichthyofauna in tue area of an intcke. Varying species composition

between years may be a result of year class fluctuations and/or dynamic

physical and environmental variables.

In general, cyprinids (predominantly minnows), ictalurids,

centrarchids (predominantly sunfishes), and percids (predominantly

darter 3) comprised nearly 99% of the total fish impir'ed at TMINS (both

Units). Clupeids (herring.), catostomids (suckers), and gasterostelds

(sticklebacks) have occasionally been impinged but accounted for about

1% of the total number. Due in part to the relatively scaall numbers

impinged, generalizations regarding seasonality cannot readily be made >

excepting that fluctuations in numbers were variable within and between

years. Mathur et al. (197i), during impingement studies on the lower

Susquehenna R.iver, also noted that the rate of impingement of fishes

varied considerably among months and between years. Inis is reflective

of the interactions of many variables such as water temperature, river

flow, intake velocity, fish density and distribution, seasonal and

diurnal movements of fish, and fish spawning time and location (Lifton

and Storr 1978). Hoyt (1979) noted that even when trends or patterns in

impingement were noted, no one environmental parameter or combination of

factors could be deemed' solely responsible for influencing impingement.

Thererore, as suggested by the data presently available, the prediction

of future impingement totals and mortalities at TMINS awv be inappropriate.
{
!

t

9
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O A comparison of the numbers of fish impinged during three 8-hour

time intervals from 1977 through 1982 showed few differences. The two
'

i

f actor ANOVA indicated no signif f cant dif ferences (P < 0.05) between

time intervals but dif f erences between years were noted (Table 5.3-3)

' Landry and Strawn (1974), Grimes (1975), and Thomas and Miller (1976)

all found a significantly higner rate of impingement during dark periods. ,

The lower impingement rate during daylight hours, in some instances, was
<

hypothesized to be a visual response to intake screens by fish (Landry

and Strawn 1974). The lack of significance between' time intervals

indicated by the two factor ANOVA parallels results reported in Mathur

et al. (1977) and Hoyt (1979). Duncan's new multiple range test indicated
c

that numbers of fish impinged at Unit 1 in-1977 were significantly greater ?
I

() than those at either Units for all other years (Table 5.3-4).g

The nonparametric binomial test indicated that significantly more

fish (P < 0.05) were dead than alive at both Units' for all years,
_

excepting Unit 1 in 1978 and 1979 (Table 5.2-122). -Since its first. year
d of operation (1978) Unit 2 has- had larger percentages of -dead fish than
- Unit 1-(Figure 5.3-2).

Kendall's measure of rank correlation tests far numbers and biomans

of fish impinged (1976 through 1982) indicated n close relation between

the species compositon at Units 1 and 2 (Table 5.3-5). Mathur et al.-

(1977) also noted similarities in species composition of impinged fishes

between Units at enother nuclear generat1ng station'on the lower-

Susquehanna River. Test results from 1976 through 1979 showed correlations

.O-

.
t . .,

.
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of species composition between seine S t a tions 16Al and 10A2, electrofishin s

Zone 13A1, and Units 1 and 2; however, none were exceptionally strong

(Nardacci and Associates 1980, 1981). Therefore, despite the close

proximity of seine and electrofishing stations to the Intakes, use of

these data to predict or forecast fish impingement seems inadvisable.
3

Mathur et al. (1977) referrea to a nuclear gecerating station as a

predator and related impingement losses to angling mortality. The

percent occurrence of game fishes (smallmouth bass, largemouth bass,

and walleye) impinged by TMINS accounted for less than 5% of the total

(at either Unit) (Tables 5.3-1 and 5.3-2). A general comparison of catch (
rates between the Intakes and creel surveys (see Section 9.0) for 1982

indicated a rate of 0.41 and 0.32 fieh impinged per hour at Units I and 2,

reapectively, and 1.34 fish caught per hour by anglers. Obse rved gg
impingement mortalit.es of 0.35 and 0.29 fish per hour (Units 1 and 2,

respectively) compared to an angl2r harvest of 0.37 fish kept per hour. s

Therefore, disregarding a comparison of species composition of fishes

impinged and those caught by anglers and season of cat.h, impingement

rates vere apparently lower than the catch rate of a single angler

near TMINS,

Sharma (1978) states that tne most important factors af2ecting the

impingement of fish are their density and distribution near the intake

e structure. All variables influencing density and distribution

synergistically or antagonistically produce e combined net ef f ect on

impingeuent, and isola * ion of the effects of a single variable is extremely

difficult (Sharma 1978) . Variation in impingement, wichin and between

9
.

I
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O years, may be indicative of the random presence of fishes, dynamic

physical parameters, and environmental conditions near the Intakes.

The impact of impingement upon Susquehanna River fish populations
,

near TMINS wac negligible in 1982.

.
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O

Table 5.1-1

List of scientific and common names of fishes impinged during 24-hour surveys at
TMINS Unit I and 2 Intakes, 1982.

Scienti fic Name Common Name

Cyprinidae Carps and Minnows
Cyprinus carpio Linnaeus Common carp
Notropis hudsonius (Clinton) Spottail shiner
Notropis spilopterus (Cope) Spotfin shiner
Nctropis volacellus (Cope) Mimic shiner
Pimephales notatus (Rafinesque) Bluntnose minnow
S,e;otilus corporalis (Mitch111) Fallfish

Catostomidae Suckers
Carpiodes cyprinus (Lesueur) Quillback
Catostomus commersoni (Lacepide) White sucker
Moxostoma macrolepidotum (Lesueur) Thorthead redhorse

Ictaluridae Bullhead catfishes
Ictalurus natalis (Lesueur) ' fellow bullhead
Ictalurus punctatus (Rafinesque) Channel catfish
Noturus insignis (R'chardson) Margined madtom

Centrarchidae Sunfishes
Ambloplites rupestris (Rafinenque) Rock bass
Lepomis auritus (Linnaeus) Redbreast sunfish
Lepomis cyanellua Rafinesque Green sunfish
Lepomis gibbosus (Linnaeus). Pumpkinseed
Lepomis macrochirus Rafinesque
Micropterus dolomieui Lacepede ,

Bluegill
Smallmouth bass

Pomoxis annularis Rafinesque White crappie

Percidae Perches
Etheostoma olmstedi Storer Tessellated darter
Etheostoma zonale (Cope) Banded darter

1
|

l

_ __ -
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:aue 3.:-1

Nuter of fishes invinged at the 1* nit 1 Entake during a 24-hout impingement survey oc 19-19 January 1961

Date 13 19 19
Time 2000 0400 120C

Volumetric flow Este (e3/s) 0.6* 0k D . h4
Number of River Weter Puppe t

Nuclear service 1 1 1

Secondary Service 1 1 1

Decay Heat 0 0 0
Intake Velocity (ca/s) NA NA NA

kiver riow india) 174 .7 1621.5 1$77.2
Air Temp (C ) -10.0 10.0 -3.0
Water Tamp (C) 0.0 0.0 0.0 Tetal

ftutditioc of Fish Alive iter.o A live .. had A11ve Bend Alive read
S ocit a il shiner - - - - - 1 - 1

Tetal - - * * * 1 - 1

NA Mvt Available.

Tatte 5.2-2

Sunenary of 1sngth, weight, reproductive status, and number of fish impinged at the Unit 1 1 stake on
18-19 January L982.

Sp~ec te * Fork Length Range Est *oductive Status Total Voight Total Number
f5 un treuen) (n,

lyertati artner gg 1 Adult 6.9 i

Tctal 6.B 1

Table 5.2-3

Nueer of fishes impinged at the Unit 1 1.1take during a 24*haur impingeu nt sutvey on 26-27 January 1982,

rate 26 27 27
Time 2000 0400 1200

3Volumetric Tiow Este (m /s) 0.54 0.64 0.8-
Kueer of River kater Pumpa t

Nuclear Service 1 1 1

Secondary ser rice .1 1 1

Decay Neat 0 0 0
Intake veloc1ty (ca/s) MA NA RA
River Flow (sO/s) 155*.6 1597.4 1557.4
Air Temp (C) *6.0 .0.0 0.0
Water Temp (C ) 0.0 0.0 0.0 Total

condition of Fish Alive l Alive I*ad Alive Dead JM Qeadyd
NO F13H TATEM

NA Not Available.

Table 5.2-4

Sunesary of length, weight, reproductive status, and nutsber of fishes impinged at the Unit 1 Intake on
26-27 January 1982,

$pecies Tork Length Range Reproductive Status Total Weigt'.t Total Nurrer =
' (3 ?:e5 r?oues L fa)

_
.

No FIfR TAKIN

Table 5.2-5

Nuter of flahes imointed at the Unit 1 Intake during a 24-hour. impieyement survey on 11 12 February 1962,

care 11 12 12
Time 2000 04M 1200

Volumetric Tiov Rate (m /s) 0.84 0.84 0. 8e.
Number of River Water Pqs:

Nuclear Service 1 1 1

Secondary Service 1 1 1

Decay Heat 0 0 0
Intake Velocigy (cm/s) PM NA NA

River Flow (sr*/s) 1286.3 1269.3 12%2.9
Air Test (C) *3 .0 -7.0 -- 1.0
.;ater Tang (C) 0. 7 0.0 OJ _ Tetal
tendition of fish' Alive Pead Alive Peaf Alive Dead A1_ve red

Fallfian 1 - - - - - 1 -

2pack bass = = - - 2- -
,,

( Redbraset aanfish - - - - 1 1 --

1 1Le w is spp. - -- . - *

1sma11 mouth bass - - - - - -

Tesse11sted darte* 3 - - - 4 8 ? s

Total 4 1 - - 7 9 11 it _~
NA Bot Available,

~
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.+ 1 e 5.]-e

wary of length, weight, reproductive status, and nunter of fishes impinged at the init 1 'ntate on
11-12 February 1982.

Species f ork Length Range Reproductive status Totai =eigt t *o tal *sW e r
r5 m atx.rs: <mL-

fallfish 06- 70 l Juven 14e 6.1 L
Rock bass $6 65 2 Young 11.3 2
vedbr east runfish 41-45 i N ng 2.0 1
,',es sis app. 21-25 1 Yeung 0.3 1
St allwuth baas 76-60 1 Young 5.6 1

hallated darter 36-55 2 hre - A tveuilt. 3 A hit 14.2 15
T0ttl 4 '' . 6 il,

T d ie 5.i-7
,

NJnter o fishes 19tnged at the Unit 1 Intake during a 26-hout Libringement sutNey ota 24 13 f ebruary 1982.

Late J4 2$ 25
Time 2000 0400 1200

Ivols.et F W Rate ;m /s) 0.84 0.84 0 .84
Humbet et River ha er Pumpe:

Nuc. ear service l 1 1

Secondary Servho 1 1 1

Decay Heat 0 0 0

Intake velocijy '*:m/s) NA MA NA
River Flow (m /s) 1236.9 1233.2 1231.8
Air Terp (C) .0 - 6. 0 2.3
Water Tenp tc) 1.5 1.0 1.5 Tatal
" m'i t t en e t fish Alive read Alive De ad Alive rea$ Alive Dead
spottin shiner - - 1 26 - ) L ll -

Channel catfish - - - 1 - 1 2-

Redhrsast santish - . - 2 1 - 1 2
Pun.pkinseed 1 - - 4 1 4 2 8
,e r ie spp. - . - 1 - - - 1

Tesselisted darter 4 - - - - 3 '
3

Tetal 5 - 1 34 53 9 9?
* ht Ava11451e,

it

Tatle $.2-3

Smrv of length, we eproduettve status, and , her of fishes is91Med at the Unit 1 Irtake on
2 -25 February 1962

species fork Length Range Reproductive $tatus Total 6.etght Total Ntat er
i 5 *T't 2r Wed) 'if )

spottin shiner 21-50 54 Young, 18 Juventle 33.3 72
Channel catstah 51-60 2 Young 3.6 2
R edbrea s t sunfish 26-40 3 Young 1.8 3
Faapkinseed 26-43, 106-110, 141 145 4 Mas, 2 Atalt 99.4 10
L4 p ts opp. 21 23 1 Young 0.3 1

Tessella h ter 41-55 6 hve rtile.1 A&;1t 6.3 7
'-tal 1:s e . 9 95____

Table 5.2-9

Number of fishes *mptnged at -he Unit i Intake during a 24-hour imp *ngesent autvey on 17-14 March I M 2.

Late L7 18 16
T L:ce 2000 0430 1200

v olunistric F1w Sate (t /s) 0.84 0.84 0.84
haber af River Water Pumps:

.%5 ' ear Servtse 1 1 1

Secondary Service 1 1 1

Decay Heat 0 0 0
Intame Valxigy Ice /s) JA NA NA
River Flow fe/s) 3695.3 355L.? 3539.6
Air is sp (*) 6.0 4.0 9.0
Water Temp (C 's 7.5 1.0 2.0 Tre.1
C ?ndit tm of fish , Alive read Alive tg d,, Altve Dens Alive resi
$potfin shiner - - - - 1 - t -

Channet catfish - - 1 - 1 - 4 -

Rock bass 1 - - - - - 1 -

Pwaph ies eed - 1 - * - - - 2
ligjgated isrter - - - 1 - 1 -

Total L / 1 - 5 - 7 .

hA Not Available.

k

ei
<
i
.
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Tatle 5.2-10
~

$ues.ary of length wetsht, reproductive status, and nuseer of fishes impinged at the tatt 1 latake on
17-18 March 1962.

s actes - f ork Length Range $eproductive $tatus Total Weight Total habeY
9 se arouva) (t*,

6 !!n shiner 71-75 i Adult' 3.5 i
Charusel catitch 46-50, 61-45, 71 75 4 Young 11.2 4
Rock bass 12i+125 1 Juvea11e 50.1 1
Pumpkinneed 31 4 5, 41-45 2 Young 2.1 2
tense 11sted darter 41-45 1 J m nile 0.7 1
Tetsi 6? A 9

1stle 5.2-11

lider of fishes impinged at the Unit 1 Intake durin6 a 24-hout imptagement survey on 3>31 harch 1952

Late 30 34 31
Ttme 2000 04D0 1200

.

Volumetric Flow Rate te3/s) 0.84 0.84 0.84
Number of kiver Water Pumps t

Nuclear Service 1 1 1

Secondary Service 1 1 1

Decay Heat 0 0 0
- latake Vatocity (cm/s) -22 -22

. *12
River Flow (m3/s) 2413.0 2254.2 2200.2
Att Test (C) 12.0 11.0 13.0
kater Tamp (C) 3.0 3.5 5.5 Total
C on? it ion 'f Fish A11te t'ead Alive d ead A11Tr Dead Alive i\e ad
Emck bass 1 1* * * * * *

Pumpktaseed 1 * * . - 1. .

2 * * 3 - 3
. *

Tessellated darter 2.

Total - 2 1 * 4 - 3 2

Table 5,2-12

Eummary of length, veight, reproduettve status, nr.d aMar of fishes impinged at the Unit I latake ca .
.

30-31 March 1942

Species f or t Length kange Repreductive Status - Total betsht Total haber
(5 nun er sueni '

(el

Esch bass 131 135 1 Juvenile 51.6 1
Pumpkt ase ed 121*125 1 Adult 44.3 -I
hell *ted darter - 36-55. 61-65 i Youtu . ? .fuvenile . ? Mult 5.6 5
h!-, 101.3 7

table 5.2 13

pueber of fishes tapinges at the Unit 1 Intake during a 24-hour tr.pi.g e m e.1rvey on t h!$ April 1982.

Date < 15 16 44
Time ' 2000 0400 1200

3
m Volumatric Flov kate (s /s) -0.84 0.84 ~ 0.84.

Number o! River Water Pumps:
~

Aclear Service 1 1-.

Secondary Service ! 1 I
Decay Heat 0 0 0-

1r.take %sloctgy (cais) -22 +22
River Flow (m /s) 1651.3 - 1432.5-

. -22 L
1625.4

Air Temp (C) 15.0 14.5 19.0
Water Temp (C) 9. 5 ' , 9.0 9.0 Total
Dmditim of Fish Alive l%a7 41tve Dead Alive Lead 'De Lead
Spottati ananer - - - 4 - * - 2
Tessellated darter - - -1 - 1 - 7- -

Total - - 1 2 1 - 2 2

' Table 5.2 14 -

Lunsaary of leh6th, weight. reproductive status, and nanbar of fishes impinged at the Unit 1 Intake on
15-16 April 1982.

Speelen fora length Range Depr W uctive Status Total betstit Tatal Weber
($ ran grors) (s)

hpottall shiner 91-iOG 2 Aoult 18.8 4
Tessellated darter 41-45. 51-55 1 Juvectie, 1 Adult 2.1, 2

.- Total /0.9 *,

i

*
- - -
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_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - .

332

Table 5..-15 P

%Me r o f fiees ter inged at the i-it i Inteke Juring 4 2*- mur irtingemen out.ey on - - - April 9N

*
sete

i1te ? 'J0-3 f, i. 30 .' l'-

=>lusetric flow Fate i+3/a1 1.33 33 1.33
% C ir of 91ver heter Pusant

Nus' war $ervi;e 1 1 |

Seu edarv Service 1 1 1

tecsv Leat 1 1 a

intare 'elact's (cuisa 23 -23 -23
River F^.nw (elai 966.1 969.9 0, 3

Aar Ter; (C) 13.5 13.0 it.)
kater Temp (C) 1* 0

_Al .v e E=al Altve 'ea! elive TeAI
l'* ).0 ' tal

-nd t t t ar ^f itsk Allee + ad
Ar,etail o*tner - - - - -

'

I'tal - ! - - - - - 6

Tar le %.2-16

soma rv t* length, weigSt. r et r ad a:.t ive statan, anJ c uee r s . ' f1*hes impAnsed at t'.. !!n i t , tau on

.' .'$ April l992

species Ferm '.e ng t h p.a n g e lie p r oauc t iv e statue ~ sotal bete-r 13tal Met E
omirmo to

3''o t ! .t i '. s8Inef T I i?uag " '

'Jt4l
_

0. l

. Table 5. -17
5

Wat.s 1 ' tishes impinged at t he Lett 1 intate during a 21-hour ie ingement survey en 6-7 N v 1932

-4te h /
[it.e )DC 0.i30 1200

3Volumet ru Flcw Wate ;m /s) 0.% 1,71 C.N
.mnt e r :( Rive r k4ter Punqu:

N w lear Serviss i . .

Se:endary Se vic e i 1 1
a

Bes a y Heat 3 L 0
la.4ne Velocity (cmia l -3 9 -4

3 s) bl.h 52 .6 $18.2River Fisv lt /
-

Air Temp (;n .'.0 16.0 25.0
'.ater Temp (C) ''.5 19.0 10.5 ints'
Vn11 t i m af *tsn Alive f eu Alive ic i d Altv. tut Alive i =a .1

4- F ! sti !.n M

Table 5..*l8

Sammary of length, weight. reptoituctive status * and number of fishes impinged at the Unit i Intake on
fi - 7 W y ;%i

SpecLea "Jrk Lengtn harge keptcidustive status 'l;* a l nei4*tt !atal Numaer
lh M f_ t J J[e > _j

w F * W Lu D;

Ta',la 5.2-19

N e er of fishes impi..ged at the L'ntt 1 Intake daring a s.- W r impingeeent survey en '13-l a Nv IM2

Late 13 ** 6

Time %0 4 00 1200

Vol aetri: Flow Rate (33/s) .33 0.84 G . e/
Namber o' River ' dater ? m er

e inaclear Service 1 ! 1

Secondary Servi:e 1 1 1

Decay Feat i r; e
Ir.take Velocijv (cs/s) -14 -l4 -tw
River Fisw im-/s) 380.0 153.6 5 ; 3.1
Air Tesp (C) 24.0 17.0 25.0
inter Temo (0) 23 21.n 21.4 T3tal
Jenditim of Fish A!L e beal A,1ve Deal Alive T>e H Altve esi

& W 9 R TAKES
. - .

Tsbli 3.2 20

Su:ma ry ?f le yth. eig+ . reprmiuctive stat 6 and nue er M finnes imminaed at tne Lnit i intne m. 5

13-14 Ny 1942

declea Fna lenath Raa(e Veptad o i tve s ta n ^~ T_tal Weigrt tal mnce+

($ W Er**pM'
, *(

wIM Lo r s

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . - . _ _ _ _ _ _ _ . _ _
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:.n e s..-2i

%eter t i fishes taginset at t r,e init i Irtate b ring a . .- hour it ;i n = srt sunes (t . 6- 14 % , 932

bett *

_44m. _ 1
,

k ame tr u Flow Rate eJ3,si ..f. D.h L b.
I %nter ei kaver bater t w;.s :'

helear hervi:e 1 a 1

Seceederv Servite i 1 1

M ay he a t

'etake \elort v (ca.!s ) -e -4 4
P1ver Flew in3/s) * * 39S.* Pl.+
Air lets (C) .C 18.{ .,*=

bater lect (C1 4- 0 23.f 5 istal
C eM i t t ar r t Fist C.1ve Ne t Alive Na1 A h ve be e i Ailve lesj
enaneel e nt itsn - - - - -

*er o i - - -
i - i -

1

1451e t ...

Sunnary rt ler.gta, we i gh t , rspioductive status, aN number c f fishes irgieved at the 'ett i Intake er.
!%-19 %v 1962

hpecies fot, largtr- kans6 heprN uetive Status ;otal Wetstt letal % stet
($ ce gro ms) vai

D.anren catftsh lui-IL5 # Nvenile
~

si.'
*?tal !S.5

!aM e 5, N 21

%mbs7 ct f 1snes isr ir ged at the init i intaae during i 2*- sur impingen.ent survey en 2 7-28 N3 19P2,

ante i 28 29
''me 2Ds0 0400 1200

\clumetric Flow Rate (a,3 mi 1.33 C.h 6.e4/

W .ber cf River Water Pueps:
%slear service 1 1

9 5erondary Service 1

Decav Heat *
O

le.take Velocity (cm/s, -i. -12 -i.
Alver Flow W /s) 931 40..' N .9
Air Temp (c' 23.5 20.0 16.5
Water Temp (C) 2'.0 20.0 v.0 Tetsi
O nfition of Fisk Alive [ead A11ve Ne> Aitve NC Alhe Seas
: slim eullteaf - - - - i - -

htal - - - - I - 1 -_,

Tacle 3.2-24

Su-eary of lenstb. weight. r aut.tive status, aM number o. fishes impirned at the Unit t letake en
27-Je g y igy;

$pecies lcsh Leng*n kanse 6eprnductive Status 'etal beight Total S eeer
($ v tree s) (s)

T e l low N11 head 11*-120 : Juventle
"

*

' tal *
1

'.able 5.2-25 i

. iNumber of fishes ispirged at the Unit 1 lotake during a 24-hour impins went sur ev cr 3-= June 1582

Date J e .
Time 200C 0400 1200

\clume*ric Flow Rate (c3/s) 1.3) 1,33 1.7%
Su; ster of River bater Pug s:

Nuclear Service 1 1 1
Secomiary Service i 1 2
Decay Heat i ) !

Intake Velocity (ce/s) ~13 -13 -13
River Flav (m3/s) leal.3 1477.6 1 #9.5
Air Temp (C) 17.0 13 $ t'.5
Water Temp (;) 2 A_ 21. '' 19,0 T,tal
rrmdition of Fish Att e bea L illve Lead alive BW 4.1vs Leat

_

9 - - - * - * -Lhite sucker
Pur.p' inseed 2 - - - - 2 -

x

Tessellated darter - - - - - - '

T or.a t - - - -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
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in t e * '- e

5 m ary of ' e*g tt . weight, terrcJuctive status, and number of fishee in irgej 4t the ;rit !rt 46 e . r
'l-. J no 196

wecies Fork length konge Re prc, Jut t ive St at us Tetal .etett tat w er
f% w f r mpel fp

a tte sucher 2t-as ieunn '.2 i.

Pa.psinseed 91-45, 116-123 2 AJuit **,3 /

pase11s.ed darter 1h25 Ymir t .3 + __
'

r- .1 e. ,

Table 5.2 .?

hum >er af f ishes impinged at the init i Inta e during a 2.-bout 1st ino ment survey on 9-19 'une 1991,

late 4 10 LD

Tiw 2000 NM 1200

Val eetric Tim late (m)is) 0. h 0.5* 0.B*
Nunt.o r o f River kater PuPps3

N clear Service 1 I I
Secoadery Service 1 I I
tecay Heat V 0 0

in,ei s Velacity (cm/s) -li -25 -25
lte /s) 31t4.* ;881.3 2 H3.1River slaw

Air Tee * (C) *2.0 18.0 17.5
.

17.5 Totalhater '4rp (C) 17.5 17.5
E sd j 1,c of Pith Altve LecJ Altre fead Altve LeaJ Alive lead

~

-stal W. FISH TAFLN

Table 5.2-28

St., tea r y of length, weight, re prod uc t iv e status, ind r. umber of fash=4 impinged at the Unit 1 Int.ee on

9- 13 .'ur.e 1992

species Fark Length Range Reprozuctive status Tat.. =aght 'atal smnt.er
(5 m grourni (g>

--Ictal w F!dH IAMN

9-
!sbia 5.2-24

Sumner of flates impinged at clie Unit 1 Intake duttng a ; -hour Lupingement survev on l7-IP fune 19*2.

Late l? is is

Time 2000 0400 1200

Val.. met ric Flow Rate s) C.h 0.8< 0.he

%rber cf River kater rumps:
Nuclear Service ! ! l
Seconaary sarvice 1 1 1

Lecay Rest 0 0 0
Intake Velacity {cm/s) -19 -9 -19'

kiver Flow (m3 s) I$71.6 157'. 6 1571.6/

Air tesp (C) 24.0 20.0 27.5
'ater Temp (C) 29.5 21.5 1.0 T 3tale .

C*dittan of Fish Alive Deat Alive Le41 Altve Desi Altve De,nt

u.tiwack - - - 4 - - -
~

|

Total - - - 1 - - -

rable 5.2-30

S wa ry o f length, weight, repr oductive status, a tJ number of fishes impinged at the Unit 1 Irtase on
17-19 June 1992

species Fors Lengin Range Repreuuctive Status T;tal metan ' w ti N umtzer
($ 5 g rNaf 9) Ig\

23'-255 l AJ l t is .0'aillbeur i

I Y41 315.0 L

il

O
4

m

9

i

1
_ _ _ . _ __.______ _ _.____ _.______

i
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i

lable 1.2+11i

Number c-f fishes $mpieged at the tr.it ! Int ake daring a 24. hour satinsee.ent survey on 2).4 Jae W2.,

~

Date
_2 ) _2. _ . ...m. ,

Volumetric. Flens kate (s.3/s) 0.64 0,f% 0. 6.

|
humber el River kater Fumpe r ,

haclear Servate 1 4 1
-

'

) Secondary Se rvis e i 1 1

|Ietay Heat 0 0 (
| Intake \elocity (cs/s) 20 -20 2D !

Rivet flw te>3 s) 6F1.3 6 1.* 82t t/
!- Air lemp (C) 23.0 21.0 26.5 ,

bater Test (C) 21,5 11,0 21.t int al ,

S n.tittne of Fish Al6ve f.e u Alive le s4 Alive lie se Altse [w ad I

[
,

k% ts suceer . - . l . . . .

!
i

j . I' Pumpkinseed . . . . .

Tensellated darter + - . . - ) . I

letal - . . 1 - . 3 [
s

'

p
!I

,

Tatsl a i. J. U (
. ,

! Sursaary of iensth, wetsht. reproductive status, and number cf flohe, img,anged at the telt 1 antake 44n j
2) 24 June 1962. !

>

Species f ork i.ei.gth kese kiproductave btatus insal keight htal huncer
(9 wr treves) (t)

Wate wucker 29. 0 1 Young C.t 1 ,,

Pumpkinseed 61 65 l Juvenile 6.2 ) .

g. lesse! Lated darter 21 2% 1 Yours: 0.7 1
i

letal 7.0 )
e

P

ishle !.2 33 -

1

)
hw*er of f tshes amptnver, at the Lnat 1 Intake durant e 7':. hour impingement survey on 24 30 June 1982.

,

i~
Date 29 30 it, -[
lime 2000 0400 1200

'

I
- Volumetric Fim Rate ta3/s) 0.P. 0.64 0.84

*number of River bater Purpas
kuclear Service 1 i i :

i Socordary servi e i ! ! I
Decay Hea- 0 0 0

'

j intakeVelocip-(cm/s) =10 -10 10
River Flow (m /s) e13.6 606.0 - 603.2

' Aar Temp (C) 24.0 23.0 21.5
bater Temp (C) 25.3 24.0 2 3_. $ fota) ;

(endition of Fish ' A14ve Dead' Alive l'e a d Alive Lead Altve lh a d
Spottall shiner = * * . - ! 1-

1 - . .. 3spotfin shiner 2. +

1 = | 7Yellow bullhead . . . .
,

Tessellated darter * - - - - 4 - 4 ;

total - 1 - 1 - 6 - lo t

Table 5.2-34 ?

!Summary of lenkth. wetsht, reproduct tve status, and number of fishes impinged at the Unit 1 Intake on
'

. 29 30 June 1982.

.5pecaes form Length hange kaproductive status total Weapht ~ Iotal humrer4 ,

ft w troupe) (a) '

Sec s tall entner 26-30 & houng 0.6 4

$potiin shiner 21 30. 61-45 2 Young. I Juvenile 1.2 1

Yellow bullhead 96 100. 171 175 I Juventle. 1 Adult 121.5 2 .

Tessellatad darter 26-10 4 Yount 0.8 6 >

fTctal I ? 1. e 10

6

.

.

. . - ._ ._. . _ . - _ - . - _ . _ . . _ _ . _ _ _ _ _ _ _ _ _ _ __ _ . - - - - _ _____ _ _ _ _ - _ - _ _ _ -- _ . _
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Tarle 5.2 33

harer c.f fishes tegnesed at tt , Unit i Intake daring a 2.-hour an irvesett s-rvey en le-l! Nlv 1982

Date 1. 1)
-- 91 1

15 |7in 2%0 Owp 12D0
'

Volastric Flow Rate se/s) 0.h 0. h 0.h
Sonter of Divet ka t e r Nr; s :

huclear Service 1 1 | 1

Secondary ne rvic e 1 1 1 '

Lecay Feat 0 0 0
Intake Valecity (ca/si -9 -4 -9
Itiver Flow t alie ) 14 ).6 M3.* 93,4
Att Temp (C) 29.0 23.5 :11.0
kater Ten tC) .'s, . 0

_4 '. t ve bead Aloe heat Alpe D,43 1

.%0 26.3 Tatal j
nJttion ef Ftst. Al ts e ted

te.oel = tea darier
Y tei

- - - - - -

- - - - - 2 - .

)
|

Tab.e 5.2- h

Se u rv o2 length, weight, reproductive status. a nc nuat>er of f ashes impinsed at the Ir.it i Intaae on
1*-15 July 1982

j

4ecies teri 1.ength Knnse ilept ed.u t ive st at us !<taa *eight !ctal humber
(S p gr %rei (r)

Yeeselleted darter 2 * .f i 3 laeng 0.3 '

gat
C.t j

l

T a t> 1 e 2.2-37

%mbe r o f fiebes it;1r4e4 at the Unit ! Intu e Jurieg a 24-hocr it;&ngement survey en 26-2 7 July 1982

bate 2t 27 27
Time 2000 0 00 1200

3 1Vclumetric T!ow Rate ta /s) 0.84 0. h 0. h !

N"st er of River Water Pumpo:
Nuclear Servise 1 1 1
Secondary Service 1 1 1
Decay Heat 0 0 0

Intaae Veloci y (cm/s) -7 -? -7
River Flow (m /s) 393.1 3n. 7 3%.6

iAir Temp IC) 30.5 27.0 31.0 i
Veter Temp (C)

.. alls e Lead Alive lae a l Alive Lead Altve 14a d

24.0 2',0 24.5 Tot a lCondttton of T1=h
shor t he ad redacras - 1 - - - - - iChancel catfish - 1 - - - - - 1Tessellated darter - - - 1 - - - 1
T'tal - '

- t - - - 1

Table 5.2-38

Swemar f of leath, weight , reproductive status, and number of fishes impinged at the t' nit ! Intake on
26-27 Juh 1 % 2

Spectes Fork Length Range Ret >rodactive Status Total betsht Total Numtier6 mm graurs) (g)
shorthea.t rauhorse ta l- 6 5 a Young 3.8 iChannel catfish 11-M 1 Young 0.4 1Tessellated darter 11- 15 1 Young 0.? I'cr e l

** 3

Table 5,2 39

Number of fishes impinged at the Lnit i Intane during a 2. heur impingement surv e y on 12-13 August 1982

Late 12 13 13
Time 2000 0400 1200

l' e lume t ric Flow Rat a < m /s ) 0.84 0.84 0.84
%meer et River 'nater Pape r

Suelear service 1 1 1
Seccadary Service 1 1 t
Decav Heat 0 0 0

fatake Velacity (cm/s) -3 -i tRiver Flow (m3 s) 328.9 3!0.1 30 3.h/

Air Tenp (C) t il . 0 17.i 24.'s' ater Temp (C) ' 2 *- 21.0 21.5 Tat al
*

Cmd tt tan of vin 5 M tve ead Alive Dea 1 Alive Fead Altve DeadLemmon carp - - - - 1 - 1Spotta11 shiner - 1 - - - 1 - !Tell3w bullhe43 - 1 - - - . - ,Rock basa - 3 - - - - - 3levamit sea. ~ +2 - 10 - 7 - 39
Ut a l - 7 - ;0 - la - c
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|
;

istle 5.2 *r- - i
!

$wearv cf ler.sth h"elt s reproductive status, and nuatet of fishes atrargad at t he init i trtase en
'

12-13 August 1%2,

5pecies- }cri 1.ength kange hervedu te e Status Total Leat s letal hun-berh
I (5 er ernyts) Iri

W ean carp 41- 4 i W ng i.0 4

Erotts11 shiner 46-50 2 Yeune 2.3 2
Vellow bullhead 26- 30. 41= e5 2 Yv. ng 1.7 2
keck bats 16-25 3 icurg 6 '' 3
lepoet. asp, twM 36 Yours 2.2 39

b tal 13.6 -'

|

|

- I

1 tie 5.2-=1
,

>

humter of fathes tw anged at the that i Intake dustr. a 24+bour strirgement survev en 25-26 August 1982
~.e

G 25 2 t> 2 t.

Time 2000 0 D0 !?00 ,

hiumetric T1ow Rate (s? s) 0.8* 9.54 0.64/
humber of River Ester he ps:

Nuclear Service 1 I 1.
Lecondary Service 1 1 1

Loc a.y Nast 0 .0 0

Intaketelecagy (cals) -6 a6 +0
River sicw tm /s) 165.0 lb6.7 167,4
Air Temp (C) 23.5 17.5 25.0
bater Temp (C) 25.0 22.5 22.5 Total
Condition of Fish ellve had Altv, Ned Alive l'ea s Altve trea d
Spettaal shaner - . - 3 , - - 3
Channel catfish 1 1* - - - - -

kock bass 1 1 - - - - 1' 1

Pumrkanseed - 2
. 12 3 17* . *. v4

Bluer!)1 1 1 18 - ' 'l- 23*

tit a l 1 & 1 33 1 5 3 se '

Table 5.2-62

O Summary of length, height. reprodsctive status, and number of fishe, Avtanged at the tnit i Intake en
2$-|t August I962.

hrectes h rk length kanse keproeuctave 6tatus lotal Weight total hunt.or
(> Pe arcers) (e) I

6pottail shiner 2e-35 5 Young 1.2 5
Channel catfish 61-65 1 Young 3,1 1
Rock bass 31-60 2 Toung el 6 i,.o

P ump'sineesJ 16-35 17 Towng M6 6,1 - 17 ,
Bluerill 16-33 4 Youer 6.) 24
Jotal 16.) .4

Table 5.2-43

Nurber of fishes impinged at the Vnit 1 Intake during a' 24-hour intingement survey on 1+8 Sortember 1982.~

Date 7 6 6
Time 2000 -- U400 '200.

Volumetric Tipw mate (m3/s* 0.64 0.84 0.84
humber of River bater Pumpe: .

Nuclear Service - 1 1 1

Sectindary Service i 1 '1
Decav ileat 0 0 0

Intake Velocity (cm /s) -4 -4
. -4

' " .

tiver T1ow (m3/s). 143.3 143.3 143.3..=

Att Temp (C) 20.0 17,0 20,0-
Later Temp (C) 22.5 2t.0 21.0 total
Conditten of fish Alive Dead Alive lead Altve Dead Alive 'se a d
Racs. bass ! - 3 - - - .+

- Pumpainseed . - - - -' 1 1-

Bluenill - -a- - 3 - 2 - 5

- Total - I - + - ) - 10

Table 3.2-44

-- Summary of length. weight, reproductive statun, and number of !!shes impinged at the Lnit ! Intane on
.

.
7-8 September 1982.

Spet4*s fork Length kange heproductive Status. .10tal Weight lotal haber
(5 esa t rMes i fa)

kock base 3 4 - 35. * i-4 5, 56-6u - * toung 6.0 .

Pamrkinseed 21-25 i toang 0. 3 . 1

$ Yeune 1.6 5'- Blu gt11 16-15- *

Total 4.4 ID

. ..,-4'..-- ., ...,;- . ~ , _-.4, v . . , . . . m._,-m4,...,m1 ,i e .,g...Mw.,,y.wg..,.v,.y...,.nn n.y,.,m. ,_, ,, ,
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1
l

idle * 2-d.

|
1

' ateer of flates in tewed at the toit 1 Intane eturina 4 . -tour impinsement e u rv e y .e 21- =a t et er i*

_2 .
- e<.te 1 ,

,,.. ~ e..

.1umetrtc Fl<w Pete (c'.=> 1.3) 1.3) i.3)i

hunAc t ,f kiver hater Fimp :

Eclear Service a 1 i
Secandary Se rs a ce 1 1

Decay Heat t | 1

ntase teletItv (&/s) ) 1 3

River Flew (eNo) ilU 110.. 11C..
Att T e st. (2) IN.o L7.0 14.0
'arter Temp it) 18,%

_

la.S ',0 f.st a l=

f.rdttien of Fish Alive Ivad Alive %e l A!!ve l e s3 Ali<e Dea f
f y g seet - - - -

T w it - - - - .
._

IMble 5. -wh

biM.a r y of length, weight, repreductive status, and nundrer v t f tstes teringel at the l'ntt I ~nt ake on
21 ' . sep t e-t c r l '* e 2

+ecies Fsr5 lengtn hange BetrW uctive Status Tetal i.etght Ictal Nurh r
f r6 Jee F ffi( $ We t

h tmee ' 21- % 11- 0 % er 0.4 '

T 't e l C= 2

Table 5.2-e7

Nunter et finnes impingvJ di the t.htt ! Intage during a .u-hour tut <1nfomert turvey on 12-13 October 1942

Date 12 i3 l)

T 1.te 2000 Ca00 1230

h l ume t r ic ) L aw lid te (aba) 0.S4 0.A4 0.84
Sumt=e r of River 'adter Piete:

Nuclear Service ! L 1

Secondary Se rvite t 1 1

Decav Heat 0 0 0

Intake Velocigv (cmis) 3 3 3

River Flow (e is) I!*,7 114.7 114.7
Air Temp (C) 16.0 16.0 17.0
kater Temp (C) 1%.0 15.0 15.5 T.st al
ordttica cf list Altve L c+t Alive Dead Altve t>e ad Alive Nad

Reetreast sanitsh - - -
i . - - 1

N m inee,a - 1 - - - - - I
Tetal - i - 1 - - - '

T4ble $..-=8

Saamary of length, wettht, reprcductive status, and number of finnes tapinged at the lnit 1 Intake on
' Nil October 1 H2

Spectes fork Length Range Repraiuctive , Stat"s Tetdl Weight lutel humher
(9 m ermirsi (g)

kedureast sunfish li 1$ t Rua 0.8 1

P_u d inseed 2 h- 60 1 Y min g 0.5 1

Tctai 1.2 .

Table 5.2-=9

humber of tishes imringed at the Unit 1 intake daring a ..-hour impangement survev er. 25-26 Octeber IM 2,

Late 25 20 2n
ilme 2000 0400 1200

klumstric Flow Rate (vIls) 1.31 0. h 0,84
kmt'er of River Watt Purps :

Nucle 4r Servtce 1 1 l
Secondary Service i l I
Decay Heat 1 0 0

Inr.ake Velocity km/si -6 -* -e
River Flaw (ml s) 114.1 121.1 !21.6i
Air Temr. tc) '.5 ti . 5 !),0
kater Te p N) P.5

_All-* !:v a t Alt-e end Alive Naa
4.0 4.0 T ut

ra dition of Fish Alive Da ti
R.T p D454 * - - - - | - I
Total - - - - - i - !
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latie L 50

5.ms.arv c f length , weight, reproductive status, and nunit.at cf f1thes 18tinrod at the t r.a t ! Intake on

O
-

25-2t A t6tet '942.

5 ped e s. For s Length kanye . keprodu tive $tetwo - le tsa eipt _ istal h eter ,

(S M Kf %pe ) - (p)
. iT$k ta*e *!'* ums LD i

''
1;tal .L 0 i

\

l
'lebte 5, M 1

% ,ber of fishes Amrinted at the Unit 1 Intane durins a 2.. tour ter tripawns survey on 9 10 hevember 1952. |
'!

Late 4 lb 10 ;

tie e 2iK)0 0 00 1250 j

vol uswe t r a t Flev kate (dis) 0.64 0.6. 0.B. i

N eber of F1ver kater Pumps:
huclear Service 1 1 1

becondary bervise t i 1 |

Decov heat 0 0 0

Intake Velect tes/s) hA KA NA
Rtier Tiow &gv/s) 334. P 3 0. $ 342.6 ;

A;r Ter.p (C) 14.0 9.0 6.0 !

Vater Temp tc) 9.5 0,0 9.0 Total a

!Ccndit ten (tf I t6b A11ve De ad Altse Lead Alive be a J A11vg Dead

6:uentii . . - . i . i . .-

tetat . . . . > . i . |
4

AA hot Availatle.

.t
I

f'
Table $.2*52

Summars of length, wetsbt, reprod ctive status, and ns.ber 9f fishes impinged at the (nit i Intake pr.
9 10 hovemt3er 1982 !

$

) Species form Length kange herreductive 6tatus letal heigns total humner .!

($ w nreurs) (a) ,

n!uegill 101 605 Juventie .'0. 8 1 |
total 26.F t -

O :
!

lable 5.2 53 2

humter of fishes impinged at the 1 nit 1 Intake dortna a 24-hour impingement survev en 2b 24 November 198J.
!

Late 23 N 2.- ;

ilme 2000 0400 1200 .

Volumetric Flow Rate (m3/s) - 0 14 0.6 'O.B*
!iumber of Iliver beter Pumpst

Nuclear Service 1 1 L

Secondary Service i. I 1

Decay heat 0 '0 '0

-|NA - NA NAIntakeVelocigy(ca/s)
River flow (m /s) 214.9 - 226.4 230 ? j
Att Temp (C) 16.0 11.5 _ 8.0 ;

Kater Temp (C)- 11.0 11.0 10.5 Total
Condit 9 n of Tish Alive - Lead A11ve Naf A14ve Deal Al!.we De ad

Bluegill 1 1 . . . . 1

Tetal 4 ) . . . . I

hA het Available.

Table 3.2 34
'

Summerv of length, weight. retteductive status, and number of fishes impinged at the Unit ! l- t en
23 24 November 1982.

' >

npecies l'esk Lepath Range keproductive Status 1etal height Total humber
O ve grours)

'

(eT
B lee g t 11 3k.B . hun g 0.4 2

~

Total 6.9 2

~

. __

m wwve e M - w--wmr* rums.--.-w-s, = g,ge.igaa,,._,4,,,,,,,, , , , ,,, , , , , , , , ,
. .
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|
me s. .n

|
..aber of finnea apinged at the Lnti I intase 3 sting a 2etour ut t r see.en t su rvi v ci 7-e Lecest er 194

at e 7 8 8

Ihe 2J03 D* D0 1200

. .,1 umetric Tlw Rate ( e< 3 / s ) ..% C,F ^ E4
imeter of River Water P w s:
Jhiear Service ! 1 -

beennearv se n ice ! ! 1

Decay Heat 0 0 0
ir.take Veloci s i cm 's ) -9 -9 -9

River Finw (e 's ) *92.' 492.7 -92 '
Air Icep IL) 4. 0 4.0 40.0
Water Temp (C) 11.0 4.' 4.5 total

rditten of Fis* Al i re be s.f Alive De a l Aitve Dea * Alo e | ear
kak r.a m e - - - - - 1 - 1

Reabreast sanfish ! - - - * * 1 ?

Mi i n see:t - - - - - 5 - 5

I tal ) - - - a l t

* t te 5.,-56a

Sa miry of lerath, we.sht. reproductive status, ano nur.ber c f fishes ir, pinged at the Unit 1 intmee en
'4 December 1982

ves te n Fetk Len6th kap 4e A* productive Status 'et al heignt Tet al hu.wer
( 5-r r_rnur e t (f)

hace base *6-50 ! tount 2.* is

kedbreast sunfish 31-35. 1-45 ) Your.g 3.3 3
P3 ieseed 26-ed 5 Youag ..! 5k
nal Te a

Table * '-

%mt.or of fishes trpingeJ at the Unit i Intane during a *-Wr teringment sursey on 22-21 D*; ember 1962

Date .6 23 23
Time 2000 0 09 1230

3VM ; met ric F1w kate ta /s) 0.a 0.4e 0.46
%s.ber of River Water Pumpsi

% clear Service 0 0 0
Secondary Se rvic e i . 1

Decay heat 0 0 0
!rtake Velocity (cmis) -12 -12 -12
Asvar Fl w tm3fs) 383.6 562.8 555.0
Air Temp ic) 4.5 3. 5 7.0
%'ater Temp (C) 1.0 1.0 3. 5 Total
c e tt i t ion 'f Fish Altre leal Altve Dead Alive Dead Altve Lead
& tfin shiner - - - - - i - I

fatal - - - - - ; - 1

!able 5.2-58

Searv of length, weittht. reprcdu.:tive status, and number of fishes impinged at t he t'n t e 1 In t ak e on
-2) December 1982

Specisi f orm Length Range Reproductive status Iotal height Total Number
(% es, groupe) (e)

w tfin e iner -a-$0x i Juventle 1.1 i
Tetal 1.1 1

!able 5.2-59

N aber of fishes tarpinged at the t| nit : Intake during a 24-hour inpingement survey ott 26-27 Jariuary 1982.

Date 2e 27 27
T trae 2000 0400 1200

3volumetric Flow Rate (m /s) 1.58 1.58 1.56
Ntuaber of River Water Pumps i

helear Service 1 L 1

Secondarv se rvic e 1 L 1

l'itase Veloc ity (cm/s ) NA NA NA
R.ver Flow (m3/s) 1557.4 1557.4 1557.4
Att Temp (C) -7.0 -10.0 0.0
Water ! amp (C) 0.0 0.0 0.9 Tetal
Condit t 7n ce * - - - A l late read Alive C e:i d Alive Oesd Alive read
B lup* use minnow - 1 - - * - - L

Mreine t manmn - 1 - - - - - 1

M al - 2 - - - - * u

NA Not Available.
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N$*

.ne u-w

Soneart of length, weight , terreductive 6t atus, and fustber cf fiates ampthsed at t he tr.it J Intese c+ 2b 27
- January 1992

brecies leth Length kange kerrodutive Status Total hea ps Irtal hater ''

f% es gtbut$1 f ^ |tt

blun ndet e.4 nncv Si-M i Addl 1.2 ia

_N y ined madtor sus 5 1 Juvertie 1.9 ) -

' Tetel 13

Table 5.241

hetier of fishee '. Q 1 at the 1: nit 2 Intake during a 24. cost imringement survey on 26 29 January 1982.*

Late 28 29 29
Time 2000 Dr.00 1200

3volumetric Flow Rare im /s) 1.58 1.58 1.58
h mber of stver hater PJmpsi

Nuclear Service 1 1 1

Secondary service 1 1 1

intake valocity (cm/s) NA NA NA
'River F1pv (m3 a ) 1691.7 1587.7 1544.9/

Air temp (C ) 3.0 11.0 5.0
Water Tamp (t) 0.0 0.0 0.0 tetal

D nlitten of 71 % .__ Ayr read Alive read Allye read Alive 1+e a d
_

1 1Lercett e r p .- * * ' * * *

~
Tetsi

~
~ * - 1 1* - *

% hot Available.

Table 5.242

Sumary of length, weight, reproductive status, and nun 6er of fishes impinged at the Init 2 Intake on
28-24 January 1962.

5pecies Fort Lengs'n Range Reproductive Status Total height total Number
(3 m ercurs n (a)

&t w is opp. 31-55 1 Young 1.6 .1

O T?tal hY l

>

Table 5.243

heter of fishes tapinged at the 1: nit 2 Intake during a 24-hour impingement survey on 11 12 february 1982.

Late 11 12 12
Time 2000 0600 1200

Ivolumetric Flow Rate (m ls) 1.58 1.58 1,58
Ntsaber of River Water Pumpe t

Nuclear 5ervice 1 1 1
secon$ary Service 1 1 1 ._

River Flow (mgy (cm/s)
intake veloci NA NA -NA

/s) 1286.3 : 1269.3 1262.9
Air Temp (C) -4.0 -8.0 0.0,.

( Water Temp (c) 0.0 0.0 0.0 Total
conditten of Fish Alive Sea * Aitve read Alive Dead Alive read

-

Spcetail ahtner 1 -1 . i 1
* . .

Spotfin shiner - 1 - - . . . 1
Channel catfish - . _. 1 1. . . . .

1 1 - 1Margined medtra 2- 1
- .

Rock bass . . - .- . 1 g.

smallswuch bees 2 2- * - .. . .

Tense 11ated darter - 4 - 1 1 4 1 9
Total - 7 1 2 3 ? 4 16
hA Not Available,

Table 5.2*64

- $umary of length, weight, reproductive status, and number of fishes impinged at the tinit' 2 Intake on
11 12 February 1982.*

;. S pecies Fork Length Range Reproductive sta total Weight Total Number
(3 m erms) '' ren

spotta11 shiner 86-95- 2 Adult 16.0 2
spotfin shiner . 31 35 1 Toung 0.3 :1
channel catflah 56-60 ' . . 1 Young. . - 2.1' 1

Margined endton 81-90, 216-120
- Rock base Al*45

'

2 Juvenile, 1 Adult . 31.3 - 3
1 Young 1.9 1

Smallseuth bass - 81-85. 131 135 2 Youns . 53.3 2
Teeeellated darter 41-55. 61-65 5 Juvanite, 5 Adult 11.5 10
Tetal 118.4 20

l

!
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Tatie 5 2-65

Nunher of flabes invinged at the i| nit 2 Intake during a 24-hour impingener eurvey on 24 25 Teetuary 1962

e,.t. 2. ,, 2,
T tra 2000 0400 12W

Voleetric flow Rate (m /s ) 1.56 1.55 1.58
Nurd e t of River .iater P eps:

#Nucleat Service 1 1 1
secondary service 1 1 1

Intake Volx ity (cm/s) HA L NA
3River flaw (m /s) 1236.9 1233.2 1231.6

Air immp (c ) -1.0 -6.0 -2.2
Water lary (C) 1.5 1.0 1r !:tal
Mufition c f fish Alive Eead Alive Itad Alive !ead Alive DeC
spettall sniner - = - - - 1 - 1

Rock base - 1 - - 1 - 1 1

Tenneilated darter - - - - - 1 - 1

Tctal - L - - 1 2 1 3

NA Not Available.

T.a t ie ' " e6-

Surrury of length, weight, reproductive status, and nsaber cf fishes impinged at the Unit 2 Intake en
24 25 February 1982.

Species Fork Length flange Reproduc tive Status letal weight total N @ber
o run arouen ) <n)

Spottall shiner 51 35 1 Young 1.5 1

Rock basa 126-130 2 Juvenile 49.9 2
'essellatei darter ?e-60 1 Afuit 1. 5 1

*ctai *'.9 4

!able 5.2-67

Neer of fishes impinged at the Unit 2 Intehe during a 24-hour impingesment survey on 17-18 March 1982.

Late 17 le 16
Time 2000 0400 1200

3Volunetric Flow Rate (m /s> 1.58 1.58 1.58
N eher of River dater P apst

Nuclear Service 1 1 I
secondary service 1 1 1

Intake Velocigy (cm/s) NA NA NA
River Flow (W /s) 3695.3 3561.7 3539.6
Att Tenp (C ) 6.0 4.0 8.0
Water Temp (C) 3.0 1.0 2.0 Tatal
Condition cf Fieb Alive read Alive Dead Alive lead Alive feed
SpottaLL shiner - - . . . L . 1

Channel eatfish - 1 - 2 . . . 3
I m ellated darter - 1 - 1 . . . ;

!?tal - 2 - 3 - 1 - e
MA Not Available.

Table 5.2-68

Swmary of length, weight, reproductive status, and nebar of fishes impinged at the Unit 2 Intake on
17 18 March 1982.

Species fork Length Range Reproductive Status Total Weight Total Nuster
f 3 elm f r $ TID e ) fE)

sportatt shiner 51-85 1 Adult 6.5 1
channel cat flah 41-45, 66-70 3 Young 10.2 3
Tessellsted dar'er U- 5 0 2 31venile 1.7 2
''tal 18.4 6

4

9

.
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ishle $.2-h6

Numbet of fishes impinged at the Unit 2 Intake during e is= hour impingement survey on 30* 31 Patch 1962. - ;

O bate 30 34 31

Tise 2000 % 00 1200 :
t

volun.ett ac Flow Rate <*3/s) 1.36 1.56 1,56 |
'

) feumber of Elver water Pumps:

| huclear service 1 1 1

1 Secondary service ) 1 1 j
| Intste telec t y (ca./s) *$ *$ 5 ;

j. Ftver flow <n- (s) 2413 + 2239.7 2200.2 !

Att few (C ) 12.0 11.0 14,c f
}
j kater Temp (C) 3.$ 5 .5 6.0 total I

Condit! n of Fish Alive Se a :' Alive l'e a d Alive lead alive lead

1 - 3I 5pettall shiner 2 = - **

1 - 1 |! 5 Pott le shther - * * * *

} channel catfish - * * * -

1
- 1 !

j11 ** * *
! Plargined madtre * *

1i Rock bees 1
=

.f
* . * .

| Tessel'aree darter - 1 - 3 - 2 6.

Intet 1 .) 1 3 - 3 2 11 I

I
1- ;

_Tetle 5.2+70

surnary of length, weight, reprnductive status, and number of itsbes tapanaed at the Unit 2 Intehe on -,

| 3M1 March 1962. i
I

!
l species Fork 1.ength Range Reproductive Status total wellnt Total Hunter f
i f 5 er rrouet) f -

I
! Spotte tt thiner tie 70, 6 6- 90, b e 1 % 3 adult 21,0 3

i 5potfta shinet 36-30
'

I Young C.1 1

| Channel c.attish 41-45 1 Young 0.9 1

| ttarstned madtesa 36440 1 Young 0.6 1 ,

- boca base 101 105 1 Juvenile 31.5 1

Tesset tated darter 41-55 $ Juvenile. 1 Adult 6.9 6

| ?nta1 tl,2 53
4

i

| !atle b 2-71

lt.take during a 24-host imp ingsa,e n t survey oc I$*l6 April 1982%mts t of fishes a vanged et the tnit *

Late 15 16 16

Time 2000 0400 1200

Vclumt ric Flow Eate (e3/e) 1.56 1.58 1.S$
humber of River kater P aps: .{

huglear Service '1 1 1 r

Secondarv Service 1 1 1 .!
Intana Veloci V (cals) 20 .20 -20

'

River Flow (a-/s) 1631.3 1632.5 1625.4
Air Temp (C) 4%.C 9.5 20,0
Water Teep-(C) 9.3 9.0 10,0 Total
Condition cf Fish A! sue Lead Alive lac e d Altve had Alive had
Spotta11 shjner - . . 1 .. . - 1

Margined medtom - + 1 - .. .. 1 .
,

Rock Duas - = = 1 _1 .. .. .1 |- ,

Pumpainseed
.

. 1 t.. - - - --

Ten ellates darter - - - - 3 1 3 1

bral - 1 2 3 1 5 4 ,

Table 3.2-72

summ.ary of length, welsht, reproductive status, and numher of fishes 4mpinged at the Lnit 2 Intake en
I hl6 April 19R2. !

i
spectee ivrk Lensth Rarina Reproovetsve Status total menght total weeer'

(5 er stoupe) (r)
bpottail stAner 41.v5 1 AJuit 9.6 4

Margined nudtom 16+80 1 Juvenile - 3.7 1'
kack bass t+-70. 121 125 1 touns. I Juvenile a5.0 2 i
Peppkinseed S t * 11 1 Young - 0. 7 1 ,

. Tessellsted darter ' u-53 3 Juvenile. 1 Ahlt 6.7 4 i

latal A).* 4
i.6.

.

,

i

!

t

.

;l.I
i

.I
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14tle $.2-7)
|

S. M er et fasten 1erttred at the init t letake uttr.g a .-bour inrinse,ent surve3 er. 4'-19 Attil :";

1.a t e i 6 A

Tim .003 MO 12M
1

G la ettic Fi?w Rate iw~,e) 1,58 1.iB l . 2- #e

L.n t e r o f River Water Pumps:

Ma' ear Setstce I

,S e cond ar y Servite | I

Intsae Vel >cigv f. ta 's ) -9 -9 4

ftiver ria e s . si W .1 9A9.9 M,,)

Air Teer (C) IL5 13.0 :a.;

kater Test !. C ) 1- * 1. 11." r ;t al

Can.!!tl'n ef *lth Altve L c .e . Al te ?e 4 f Altve '.- e a d Ailse e dJ

Kock t. a e s 4 - . 1 - 1 3 2

?e 6 +e_I l 4t e J ma t t e r - - - - - 1 1
_

' tal 4
- i * - J .i

|

|
lable 5... . <

l

'
Sqnr.ary of l eng t t' . wetant, reproductive status, and number of flanes imp inge>l at the Unit Intase en'

' -29 Artti 1992
i

i

species Fork Lerste kar.ge kepred,Jctive Etatue Istal he ight la t 41 hu%e r
]

( 5 en- t rguy s )
_

fr)
|L a bass va-95, #-i40, iii- 73 4 Juvertle. 4 Adult JU o 3

tessellated d rter 41-4; I hveetle 1.r i -

|I tal !E.8 e.

Table 5..-75

%rter e t fishes impinged at the lnit 2 Intais auring a 24-hciur 1spingemerit surves on A-7 *1av 1992

Late b 7
'

Ti*e 2TO 0400 1200

3W1ume tric Tiow Rate im /a) 1. 5 L4 1.58 1.58
heter of River kater Pumps:

Nuclear Service 1 1 1

Secon:tary Servic e 1 1 1

Intake Velocity um/en -i -5 .)
R1wr Flev (m3 s) 5 l.6 $2 .6 518.2/
Air Tetop (C) 22.0 s6.0 25,$
bater Temp (C) 19.0 14.0 14.0 Tetal
Condit tan cf Fish Alive i eti Altre Lead A!1ve Lead Alnve beM
Matic abiner - 1 - - - - - 1

Channel ce* t ish . . - - - - - .

Back baas - t . - - | - ,

At te crarrte - - - 1 - - - 1

| Tc t a l - 4 - 1 - 1 - 6

|

|

| Table 5.2-76

Sta. mary et length, weight, reproduct ive status, and namt'er of fishes impinsed at the Unit 2 Intake on
9 -7 *1d Y 1982

yecies Iork Lengtn Range Repr di.etive Status fatal ketght total .Nud er
(5 en groups) (g)

Mimic shiner 36-40 L Juvenile 0.b L

N nnel catfish 161-165 2 Juvenile 123.4 2j ,

| Rock bass 56 'O, 121-123 1 Young. 1 Juvenile 56.6 2
! White cragpie 91-4% 1 Nve n t l e 4.4 |

| T aal nu.c a
i

l
i

Table 5.2-77
|
|

( Nebee of fishes impinged at the Unit 2 Intake .turing a 24-hour 19 ngement out vey on 11-14 Nav 19921

| Date ;) 14 E.
Tite 2000 0a00 1200

Volumetric Flow Rate (m3/s) 1.59 1.58 1.58
Swnr.er cf River Water Pumpet

Nuclear Service i l I
hecondary Service i 1 !

Intake Velocira (cm/s) -la +14 -14
3River Flew (m /s) 580.0 .' 3 L 6 $4 L 1

Air Temp (C) 2LJ 17.0 25,0

|
'a'a t e t Temp (C) 2.3 _ j l.0 21.% fatal

' Canditi4n af T*ph Aitve be id .il we Dead A5tve t e a,t Attve Deia
Channel cattian 1 - - - - - 1 -

Rock hats - - - - 1 - 1

Total l - - - - 1 * ?
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Table 5.; 78

Summ6s y of length, weight , reproductive status. and number el.faahen imiansed at the bnit 2 Intsee en

O lble May 1982

bt-es t e s leth Lengtb kange ketroduct,1ve $tatus letal height total hunber
(5 ** trour6i ft)

Cr.annel tatfish 461 2*5 ) Juvenile 21).O 1
kack tass 131-1)$ i Juvens l e SL6 1
Total Jet.h /

Table 5.219

hutber of fishes nepinged at the Unit 2 Artake during a 26-hour inringement survey on 16-19 Mav 1952.

l'at e 16 19 av s*Time 2000 D400 1200

3tolumet r a t Flow tate (s /6) 1.55 1.56 1,55

kumber of River kater Pumpel
haclear Service 1 1 1

becondary Serva:e 1 1 1

Intake Veloci y (cm/s) -6 -6 6
liver Finw (p /s) 601.4 395.7 393.6
Air Temp (C) 2=.0- 19.0 25.5
bater Temp (C) 24.0 73,0 23.$ Total
Cendition of risk Alive Dead Altve Stad Alive (w a d Altvo Dead
harrteed eadtae - 1 - - - - - i
ictal - 1 - - - - - 3

Table 1.2 60

Summary of length, weight, reproductive status, and r2mber of flahes tepinsee at the l'oit 2 Intake en
Ib-19 May 1992

5 passes left Length kange Reproduttive 6tatus Iotal konght lotal h4mber
($ mm troupt) It)

Margined madtom 11)-13% i Adult 14,6 1

Total 19.6 )

O
Table 5.2-81

ktraber of fishes impinsed at the Unit 21 stake during a 24-hout impingement survey on 27 28 May 1982.

Late 27 24 ' 26
Time 2000 0 00 1200

i

3Volumetric Flow Rate (m /s) 1.58 1.58 . 08
Number of River Water Pumpst

Nuclear larvice 1 1 1
5econdary Service 1 1 1-

intake velocity (cals) 8 -8- -8
kiver Flow (al s) 931.2 904.7 69a.8/
Air temp (C) 23.0 20.0. 17.0
kater Temp (C) - 21.0 20.0 70.0 Total ,,
Condition of Fish Altve Dead Alive Dead Altve tiead - Altve Dead
Spctfin shiner - 1 = - - - - |
Total - 1 - - - - - 1

Table 5.2-82

Summary of length, weight, raptaductive status, and number of f1shes tapinged at the Unit 2 Intake en -
27 28 May 1982.

__

Spectea Fork LenSth Range keproductive Status total height Total bumber
(% me treurs) fri

Spotftn shiner 41-*5 I Juvenile 0,8 1

Total 0.6 I

i

_ _

.

b 4
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T at. l e %.2-6)

humbet of flohee lepinsed at the l'ril 2 Int ake Jut itig a 2=-hour tapirigeteent survey on 3-4 June '982

Late ) e e

Time 2000 0400 1200

Yaleetric Flev kat (m'/s) 1.58 4.58 2,09

%nt>er ot kaver Wa t er Pumps :

Nuclear Service i i i
Setondary Se rv ic e 1 1 2

Int ake Yelor t t v lem/s) -21 -!! -21
Siver Flow (al s ) 1465.) 1477., 1499.5/
Alt Teep (C) 17.0 15.1 17.5
' ster 1emp (c) 21.0 21,0 19.0 Totale

iondittar cf Fish Alive I>e a d Altve f>e ad Alive !>e a d Alive Des 1

fiuht nese cannsw -~ - 1 - 1 - 2 -

W tte sucker - - - - - 1 - A

fessellsted darte. - - - - - 1 - 1

i-t al - - 1 - 4 | 4

Table 5. -B.

Samarv of leastt, weight, reproductive statue, and number of itehes impinged et the L'ntt 2 Intake on
3-4 June 1962.

hpertes Fort Length Ranse Reproduct ive 6tatue *0tal height Total Nueber
(% m greure) W

81untnee, einnew ha-65 2 Adult )6 2

White suder 21-25 1 Toung 0.1 1

Tesattleted idrter il 4 5 l Adult 1.2 1

St e l o.9 *

fab'e 5.2-85

%mber of fishes taptnsed at the Unit i Intake during a 24-hour ispingement survev en 9-10 June 1982.

Date 9 10 10

Time 200u 0 00 1200

Volumetric Flow Rate (al s) 2.09 2.09 2.09/
heter of River Water Pampet

Nuclear Service i l 1

Secondary Service 2 2 2

Intene Veloci y (cm/s) 12 12 12

River Flow to /s) 3164.4 2881.) 2775.1
Air Temp (C) 22.5 17.5 17.1
6ater Temp (C) 17 % _ ._ 17.5 17.5 Tctal
fondition of Fish Alive tead Alive bead Alive !>e a d Altve Dead

White sucker - - - 4 - - - 1

'otal - - - I - - - IT

Table 3.2-8%

Summar., of length, weight, reproductive status, and number of fishes Lapinged at the Unit 2 Intake on
,

9-10 June 1982i

5pec ten Fork Length Range Reproductive Status Total Weight Total Nuover
(5 m groupe) fal

17.2 1white eauer 601-t0% i Juventle
~

17.2 itotal

Table 5.2-47

ha.ber of fishes impinged at the linit 2 Intake during a 24-hour impingement survey on 17-18 June 1982.

Da t e 17 IB 18

Time 2000 0400 1200

3(m /s) 1.58 1,58 4.58h lumetric Flow Rate
%mtser of R4ver Water Pumpe t

Nuclear Service 1 1 1

Secondary Service 1 1 l
intake velocity (cm/s) -9 -9 -9

t

l River Flov (al s) 1571.6 1571.6 1571.6/

|
Air Temp ( C ') 24.0 20.0 27.5

|
Water Temp (C) 21.0 21.0 21.0 Total

I b mittion of Fish Alive Dead AI M flead Altve !>e a d Alive De.sd

| MLTit>4c= - - - 4 - - - t

| ;P3ttnesed - 1 - - - - - 1

Tatal - 1 - 1 - -'

|
|

|

|
|
.
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Table 5.2- u

0 4umnary of length, weight. reproductive rtatum, and nunt er of igahee i .einsere at t he i ni t 2 Intehe enI N 6 Ane 19ei,
4

species kra Length kanse -heptodustive status 1etal maryht total hun **tti em trovre)
in)Quallbact 516 ',2 D I Adult 20*1.0 1i 1 ented 166-:50 i Adult 6M?r t ei.

i12! 0 s

table 5.i ag

428$ar of fishes impinged at the UtJt 2 Intake duririg a Je-hour impingement estvey on 2)-26 June 1982.
bate 23 26 24T&me 2000 0 00 1200

Yri petttt flow Kate (s)/s) 1.56 1.58 1.5Rhurwer of kaver Water Pumpar
Aurlear Eervice 1 I iSecondary Service i i 1Intake Velocity (cm/s) 7 -l *7kivet Tiov-(e3 s) tal.) 841.7 426.4

/
Air Temp (C) 23.0 21.0 27.5bater temp (C) 22.0 16.5 72.0 TotalCondition of Fish Alsve Lead Alte, Dead Alive lead Altve I- e edD *c o tase - - - 1 - - - 4Total - - - 1 - - - |

Table $.2-90

Sumary et length, velght. terrodret tvt status, and number of flahea impinged at the Unit 2 Intake on7t-24 June 1982.

brecies lork Lenstl 6.ange kaproductive Statua Total Weight letal hueber(% en x*oeps)
Mkack vats 141 - l a T Juvenile %. I 1ictal

O
__ 99.7 i

Table 3.2-91

Number of fishes impinged at Se Unit 2 Intake during a 24-hour impingement turvey ca 2%+30 June 1982.
Late. ;9 30 3oTime 2000 0400 1200

Volumetric flow Rate (m3/s) 1.54 1.% 1,58haber of ktver Water Pumpa
Nuclear Service i 1 1-Secondary service I i 1Intake Valecity (es/s) -15- -15 .-15River Flow (al/s) 613.6 606.0 603.2Att Temp (C) 24.0 24.0 22.0Water Temp (C) 2L5 24.0 23.5 TotalCentition of Fish Altve Lead A11ve lead Alive ~ Lead Alive beadSpettall antner - . - - -Spotfin shiner 2 - 2

Tessellated darter
- .2 -

.

- - -- -- 2
.

Total
- - * 6 -- $ - 11- '

- e - 7 - 15

Table 3,2-92

sumary of length, weight, reproductive statua, and number of fishes impinged at the Unit 2 Intake en -29.30 June 1982.

Spectes- Fork Length Ranae Reproductive Statua Total Leagnt Total Eumberf5 e rroupe)
tai5pottall shaner 26-30. 86-90 1 Toung. 4 Adult 6. tp -Spotfin ahteer 56-65 l Juevenile. 1 AdultTessellated Jerter 2!- 13 11 Youna

- 4.3-.
a

2
2.4 11'letal

13.3 ti

<T

- - - - _ - - - - - _ - _
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*. t e s.2 91

k4nber of 11shes tapinged at *be init Int ate dur ing a 7 -hour l*p i ne ce.e r t survey on la-;5 Jul) 1Vt i

!ste ?- 1 $
Tiw NO4 DM 12 %

3Vol ume t r t: Flow Date (a /s) 1.54 l.50 1,56

humber of River kater Pumps:

huc lest he rv ic e 1 1 i

Secondary se rv ic e 1 1 1

Intase Veloca v tem /s) -10 -10 -10
Diver Flow (e !s) 19).6 393.6 39).e
Air temp (C) 27.5 24.5 30.0
bater Temp (C) 29 0 .

26.5 j7.5 Tetal

f artd L t ion o f Tith Alive Iead Altve Dqt, eitve Iead Ailve be41t

'etal No };$H TA)LN

Table 5..-9=

Sunsary of length, we ight , reproduct ive statue, and number of f ishes Ampir-se<1 at the Unit ; lot ais en
5-1) July 1992

I

'aIAc t e e Furb l.en g t h Range FerrJJust tve biat us letal he4ght total humber-

15 ee tre"Pa) .
(t)

Ieta! Na t Fish !AAEN

Inkle 5. -95

humoer af flehes impinged at the Loit 2 1 stake 'tvring s 24-hour impingement kurvey en 26-27 July 19E2

Date .6 ?? il

11m. 2000 0 00 1200

iolumetric Flaw Rate != /s) 1.58 1.55 1.58
Sumiier of River Water Pumps;

Nuclear Service 1 1 i

secondary Service 1 1 1

IntakeVelocijv (cm/s) -5 -5 -5
River T ew (s Ia) 391.1 3eh.7 356.6
Att feep (C) 31 . 0 27,3 32.0 .

bater Temp (C) '9.0 24,5 29 0 T,tal

conditlan of Fish AI t'v e De=J Altve lee nJ Alive De=J Alive ieaa

sbottatl .ntner - a - - - - - i

Channel cattish - 5 - 4 - 2 - 11

Martihed madcom - - - - - 1 - 1

Racs bass - - - - - L - 1

Tessellated darter - 1 - - - 1 -

'stal - 7 - . - 5 - in

Tahle 5.2 9e

se, cy of length, weight, reproductive status, and number of fishes tapinged at the Lntt 2 Intake on
26 ./ July 1962

Species fers Lengtn Rany,e Reproductive Status Total Leight Total Number
(i mm aroup s) (z)

5pottati shtner *l-*$ 1 Young 0.7 I

Channel catfish 26-45. tel-185 10 Young, 1 Juvenile 77,0 11

Maratned madtem 31-35 1 Young 0,5 1

Rock bass 16-20 I Youns 0.1 1

Tessellated datter 16-*O 2 Young 1,0 2

Tatal 74 ) !%

Table 5,2-97

Number of fishes imptaved at the U..it 2 Intaie during a 24-hour impingement survey on 12-13 August 1982

Date 12 L3 i .)

Time 2000 0400 1200

*
Volumatric Flow Rate (m3 s) 1.36 1,56 1.56/

Number of River Wat er Pumps:

Nuclear Service 1 1 i
Secondary Service 1 1 !

IntakeVelectjy (cm/s) -3 -1 -3

River flew tm /s) 326,9 310.1 30 1.0

| Air Temp (C) 19.0 18.0 25 0

| bater Temp (C) 2.0 21.5 22,0 T:tal

| Conditten af Fish Al tve Dead Alive T+ 44 Altve De mt A11ve De 43

| Common carp - - 2 - 1 - 3

| 5potfin shiner - 1 - - - 2 - )

| Tellow bulthead - - - 3 - - - 3

Channul catfis'n - . * + 1 1

1.eymy app. - 2 - 2 - 1 - ?

1 - - - 1 - 2Yes ettateJ darrer +

Total - * -
'

- 4 - la
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table 5.2-47

Summary of ler.gth, wt ight . reprody;tava staten, are number of fiebte 1epantes at t he [ht t J intase t412 13 August 1962

$pecasa fors Lengtb bange kerreauc tave Status ..Tesal keight letal N4% er( $ MP graurs)
iti(ammar carp 11 '). *l.43 51 5% ) Young3

_... JSpot fin shiner ? -25, 66.$0, ti+65 1 ioung. 1 Juver.11e .1 Adult 3,8 )Yellov bullhead 21 2%, 36-45 ) Toung _ 2.5 )Channel catiash $1*55 1 Young 4.9 1fepoets spg. 16 30 7 Teunt lot 1leasellated datter 46.e9 1 \outg. 1 Juver11e 1.7 2Tctal
lt.s 14

Table 5.2-99

Number of fishes impleped at the 1%11 2 Intake during a Jo. hour tr41ngsawnt evrvey en 25 2f. Aurest 1982.

Date .) 26 26il me 2000 0 00 3200

3Volumetrat flow Rate (m /s; 1,58 1.56 4.$8
humber of River hater Puers:

Nuclear Servi e 1 I i
$econdary $e rvice 1 1 i

Intaketelecigy (cals) 2 2 2River Flew (m /s) 165.0 164,7 16?,4
Air Tap $ (C) 23.5 17.5 29,5
heter twar (C) 2%.0 22.3 !).OCondition of Find ATI~ve besi Alive bead Alive fet a d Alive {w e d$petta11 shiner ~

l*

5potfin shiner
. . . 1 - 2

1
. . . . . . 1iallow bullhead

1
. . . . . -.Channel catfish . 1

.

1 . . . 2
.

Margined madtom
Pumt inneet

. . . 2.
2. . .

k

1essel,1,eted dartet
. 2 . . . . . 2
. 1 - 1 . . . 2Total . . . ? - 1 . 1:

O Taele 5.2.!D0

$4mmary of length, velvht, reprodumtive statua, and number of fishes impinred at the Lnit 2 intake on
25 26 August 1442. a

Spectes lerm Length k'9ge Septuouctive 6tatus total beight Total humber
~

(5 mm troupe)
(alhy.ttall shaner 21 10 s )oung G,1

'Spotfin shiner 51 55 1 Juver.ile 21 1

.
,

Yellcw bullhead 71 75 1 Juvenile 5.6 iChannel catfish 51 55. Lt th 2 Young $,1 .2.Thrgthed madtom 36 40. 46-50 2 Teung 6,7 2twapklaseed 26.}5 2 Young 1,0 2teneellated dartir 44 50 . Juvenile 1.9 2Total
ti.) 17

Table 5.2 101

humber of fishes impansed at the Lnit 2 Intake during a 2*. hour sapinsement survey en 7.A september 1982,

t>a t e 7 6 6.Tina 2000 D400 1200
~ 3volumetric flow Rate (n /s) 1.58 1,58 1.564 humber of 11ver Water Pumpet

Muclear Service ! 1 1
.. Secondary service 1 1 1

IntakeVelocigy(cals) 5 - 5 5River Flow (m /s) 143,3 '1 3.3 143.3
Air Temp (Cl - 20,0 16.5 20,0
Water Tamp (C)' 22,5 21,0 21.0 TctalCandition of Fleh Alive Lead Alive Lead Alive bead Alive DeadSpotfin shiner

3 . .
_

). . . ,
Margined madtom .' .- a .1 . . . * l'kock bass 1 - . . . . 1

.

Pumpkinneed . 1 . _1 . . . 2Tetal . 2 - 5 . - - 1

|

1
_.

_

__ _
_ - . . .- -

, " ' - ' ' " " " ~ ~ ''
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Tele 5 r iD

w w.ary cf le r.g th , we i ght , terredestive status, a ') ) met er of f itt e s par 14a3 a t'e mit rtshe sn

7a 6 be[ t eP.I er $9d'

S e.les fcts L6k7t F aq e ~ kep t. m t ai e >tatu lutai i.e t s h t I.tal w* bett
-

t . rm s > __ W
irat an eunrr ..-d,ti-n, an 1 .:<.or,s... . AJ 4t J ' >

''.a t g tne J ir e a t a's 51+55 1 Ja or.tle i,6

kak taes M - .0 t Yourig 1,. 1

'YWEZygi *-i*s *

_ tal

I

I

|
|!able 5 D) .

|

6 nt a r t t fishes .mpinged at the Unit . Intake during a .. hout testisgem nt eurvay an 21 .2 Septe-let iW2 |

rai, a .2 .2
ti me 2000 0.30 .200

blusetrie 51 % Pate 63 'o n 1.5s i,sg g,$y

Numt e r of Rive r Wat er rumps :
so ' ear seretc, I i 1

he m .dary Servtus I i 1

Intake teinct v tem /si 3 3 1

River llev (s !s) 11 . 110.2 130.2
Air Temp (C) 18.0 17.0 14.5
heter !eep (C) !6.s 18.5 l?.0 Tatal
C.wt it t ee o f Fle h Alive Le rt Altve Dead Alive L e a r! A!6ve bead

Ns te st tner - 1 - - - - - l' I

R.wk bass - - - 1 - - - 1 i

Tesselletet it a r t e r - 1 - - - - - 1
'

'ta! - . - 1 - - - )

Tat 1, 3 . . - i -*

S nenats of 'ength, we :ght , terreductive status. and neeer cf flabes terinited at tra Cr.it 2 Ir:take on
!! .2 septemts r 1962

stories Fork terigte Range Rep t;.wiuc t ive b t a t t.s letal height Istai '. amber
(5 m grimi ft)

I Mamte sto ne t 21 25 i iauns u.. 1

Rock base 201-205 1 Adult 83.0 1

TessellateI dirter al-*5 I luvenile 0.7 I
I

letai f' l . 9 )

Ia b l e 5. . * \ .'O

wnbe r e t f iebes impinge 1 at the Unit . Intake auring a .% haur Ampin6enent survev or 12-13 Ntober 1982

Date al l'J 1)
: 13, 2000 0400 1200

3Ve. eetric FLw Rate im /s) 1.58 1. 5 tl L.58
Sanc.er of River W ter Pampai

Nui. lear servlie 1 1 1

Sea crwiary Servtce i l 1
'

Intake Velac ity ( c'a i s ) 2 2 1

| River Flew (ml/s) 114.7 116.7 114.7
| Air reme (C) 16.0 16.0 11.0
| '. iter Temp N1 15.0 L5.0 15.5 to t .n la

raf it t. r o f Fish Alive ne w Altue i,e u Alive twa Alln 8.e a d

Ao toes . - - - - L - I

kedhre4et sunfish - - - ! . - - 1

Bluealli - - - 1 - - a 1

Te nellated lgtter - - - 1 - - - 1

' u al - - - ) - i - 4.

Tadte 5.2-10$

Sam.ars ei length, seight. reptedactive statu , and number of fiebes impinged at the Unit 2 intne on
12-13 Octacer MP2

apeales fork Length Range lepr n uctive status total eiget Tatal St.meer
(5 m grms 4) (gl

ksca bass )a- w . iaung 1.6 L

Redbreast sunf tst- 31-M L ioung 0.7 i
31ueg(11 M-50 1 Juvenile- .. 1

Taseellated 3.a rt e r 41 /.5 1 ;.venile 0.6 '

% AL 4.5

.

|

|

|
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Tatie 5.2 107

k+ bet rif fl6bes tepinged at the 1titt 2 intake during e 24-b wr seri*ge 4et survey on 25-24 Oc t ore 1962

O bate ?> ~ 26 i tc
. Time 2000 we00 1200

triumettit flav kate (s'1 s.) 1,59 1.56 1.%/

hunber rf kiver katet Puva:
kuclear Service t I i
Lecondary Ee rch e i 1 1

Intese 'Velocat s (cerar -4 -4 +6
kiver flot id/s) . 119.1 121.1 121.B
Air Trep (C) 7.1 6.5 17.0
kater Ten; IC) P.5 9.5 9.0 Tota'

~2 Alave I,v a d Alive /Jea d Alive (Ct'Os t t i en c f !{eh A11ve 1

b ttet d a r.e r - - - - + 2 - 2
Spetflh whiner + 2 - * + 2 - 4
Channel Catfish - - * - - 1 - 1

Martined madtom * - - 1 - - - I
kedbreast sunitet - 2 . 1 6 - 9.

Fumr4tneeed . 2 - 4 1 6 1 12

Teses11sted datter - - + - -- 2 - .'
banded datter - - - - ' - 1 - I

piel - f - 6 1 1 M'

Table S.2 108

Sawry of lenst h, wstght, reproduc.ve status, and numner cf f asbes impinged at the it 2 Intake en
2 5- 2tp Otttsber 1982.

Spe c ie s Ierk 1.engt h katse kerroductive 6tatus letal height 1otal heter
( $ rue creen ) (r)

$pottell abtner Ji- 35 bb-70 t Young, 1 Adult . 3.9 2
Stutfin shiner 26+30 M-40. 51- 55 3 Young. 1 Juvenile 2.9 6

Channel catfish 11-55 1 Young 1.5 4

Martined madtes 5t-60 1 Juventle 1.5 1

kedbreast monitsh 26-40, 46-10 8 Young. 1 Juvenile 8.9 9

Pustkinseed 21 33. 41 45 13 Young 6.4 13
Tesse11sted estter 46-55 1 Juver.11e. l' Adult . 2.6 2

kenden sartet 3+-*n 1 Juvertie 0.5 1

Total ;8.. 33

- 0a
Table 5.2-109

' M**ter et fishes lepinyed at the L' nit 2 Intake during a 24-hout impingement survey on 9-10 November 1982,

bate 9 lu 10
ilme 2000 0400 1200

volumetric Flow Rate tal s) 1.58 1.56 1.58l
Kumber of River kater Puupet

K " lear Service 1 1 1
Secomary Service i .!. . 1

intaka Velocity (em/s) NA NA - NA
River Dim (el/s) 314.6 ' 34 0.5 34 2.ft
Alt lere (C)' -14.0 9.0 9.0
% ter lear (C) e.0 4.0

_.

_ Alive N ad
, To=Q9.6

kqtiion of fish Altue l'e nd _ Alive Dead *ad
. bro. fin sniner - L - - . - t

Bluntneae minnow - 1 - + . . . 1

Redbreast sunfish + ) 1 i ' - 1 1 3
Pampkinseed =- -- - 1 2 .- - .- - 2
Bluestil - - - - - 1 - 1

Tatal - 3 I 3 - 2 l e
NA hos Available.

. Table 5.2-110..

Susanary et length, weight, reproductive statua. and number of flahes impinged at the (! nit-2 Intake et
9-10 November 1982.

Species . Fern 1.ength Range . Reprocactive Status lo'al betsnt Total huitbar
(4 me groups) (g)

Spottan shiner 26* W l Young . 0,2 .1
Bluntnose minnow 36-40 1 Juvenile : 0.6 i
Rsdtreast sunfish 26-35, 41-50 3 toung, 1 Juvertile 5,3 ' 4
Fumpkinseed el-45. 51-15 2 Young 4.6 2
61uet111 46-50 1 Juvenile 1.9 t
total 12.6 4

.

.

.. . . .
.

.

2-_.. - _ _.
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!atle 5 -111

Number cf fishes tertc>ed at the Unit 2 Intak e du- as a .=-hour ispingemett survev on 2 3- * ' + = e t4 r 1962

! ate ;) .. .
ita. 2000 " 30 1290

e!asetric I!>w Date t**!si 14 1.5! ' 5" I

Ri ver ' ater Pus:; s : '|Nuerer of =

Nuc lear Se rvice 1 i.
Secondary Se rvic e i 1 1

Irt ame Ve loc it y haisi NA \A \A
River Flew (m3/s) 214.9 2;6.. .' 30 . 7
Air Temp (C) 16.5 12.0 $.5
Water Temp (C) 11 - 11.% 11,P letal___Ccoditier ?f Fish Alive Lena Alt-e Lead Altve 'e sd Alive It a)5pettin shiner - - - * * 1 - L

Redt reast sunfish - 3 - - 2 - 5
Creen sunfish 1 - - - - - 1 -

RMt1 - - - - - -

letal I ) - - '
I *

(A Net Avst'acle..

!arle $..-112

54mnary of length, we i6ht, reproductive status. and rumber of fishes Lepinged at t he Lt.i t . Intane on
2)=26 November 1992

hpecies form Length Rarge Reprodustive Status Tetei neight latel Numher
t_5 mm gro.ps) ig)

Spet f an shine r .i-=5 1 Juvenile C. 1Redbreast suctish 36-45 i icung 6.2 5C reta sunfisn a6-50 1 Young 1,7 iB lue g i ll 24-13, *l-+5 ' Youca 1.7 '

Torel
li . 4

Table 5.. 113

Number of fishes impinged at the ' at 2 Int >se during a 2e-hvur im,inaceent survey on 7 9 lecetter 1982
Mte e 3 s
it 9 2000 0,00 1200

Voluse t ric Flow Rate (m3 s) 1.56 1.58 t 5A/
?: amber of Raver 6'ater Pumps:

Nu: lear Service 1 1 15ecandary Se rv ic e 1 1 1
Int 44a telecity (cmis) , -4 4

3 s) 492.7 492,7 692,fAlver Flew (2 /
Air Teep (C) ', L5 It.c'wat er Temp ICI 11.0 9.0 10.0 TotalC-niitian cf Fish Alive Leat Altve Be.n1 Allte Dea i A)twe he a eChannel Cat fien - - -

t . . . |Redbreast sunftsh 1 2 - . . - 1 2Green sunfish - - - i . . . 1I.eponis app. . 3 . . . . - 3
T:tal 1 s - 2 . . t *

~~~

Tab e 5.2-1t*

Summary of leng th, we ight , reprwloetive st4tus, and number of fishea imoineed at the Lnit 2 Intake er,
'-8 Decemt er 1962.

5pecies fork Lersch Range Reproouettve status totai weight 10tal Nuener' 5 mm u r's e4 ) (gi
Chancel cattsso ei-35 1 10ung 1.5 1

,

Redbreast sur .an 11-40, 176-180 ? Young. 1 A.tult 123.2 3Green sunfish 41-45 1 Young 1.5 1h o g app. 31-40 3 Young 2.4 3

Tatal
!29,8 4

9

_. . . - . . ..
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lable S.2+185

tiveer o' f 1smes lepinged at t he t-nit 2 letake duttns a 24-bcut 1ertre ment survt v un .. 2 3 tw ed e r l u.'

!.tv .. M M
Tree Mcc - WOO 1200

Velueetttt f1w kats (elis) 1.50 1,56 1.5p

Nunt et of Mver Wate r F.mpsi

hutlear Servive 1 1 1

Eecondary bervlce t J i

Intake telocity (en/s t 4 9 . t.
llttver Flw f a /s) 5E3.6 5%2.4 $55.D

Air fewp (Ci 4,0 3.0 *C.
kater Temp (Ci LO 1,0 L *< "_st a l

.Cer.d t t i nh r-t f%sh Alive lead Alive Iw a f slave lead Alive le a

| Spot tall st.i'e r . ! . . . . . t
Chancel cat fish . - - . . 1 . 1

;61ueg!!! . l . . . ] ,

M spp - 1 + . - * + 1

1 - + - 1 - ) ileonellated darter *

)3 - 'letal . 4 - . _ . .
|

Tat >1e 5.2-Ilt

S..sr.e ry o f leng th ve t eht , terroduct.1ve status, and nuaitet of fishem Lepinged at the tr4t 2 Intake on.
I 22-23 racember 1932

i1.

5pecies Icra lengtie hange heprmiuttive $tatus - letal belght It tal hurwer
($ ** groups) (t) i

i 5 pet tall shine; 71-73 i Adult 4.6 4 |
| Channel satitah 41-45 1 N ng 1.2 1 5

81,o g111 31-40 2 Tount 1.7 2-
Leposta app. 2 6- M 1 Young C.$ 1

Tessellated datter 36-*0. 46-40 1 T.ans. 1 Juveetle 1.3 2 r

! Total 4.7 i

*

!

|

@

.

I
!

i

'

1
' 1

,

a

?

| .-.
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1

5warv ut itN ount Jeta frte ..s ur s.tve . at W, r it i gra... .:a cue r s thrt t.gh tweest 19d; |

i - . . 1' Q'' |
%- J e:er et norsevs3 'an * . % t.' *ta r 'J) *rr 4 ' *a< -i.

! '' '

cf lie Altve es altre Ies? Ai b e leaf n .ve De.1 Alive Ln Alive !ea' ad t v e nea Alive I e ed 1_d,,e,2t, t -
- - - - - . - - - - -

i..rt I

4 sttall srtrer 1 - - - - - 3 . - - i - + - '

b !an .F t r.e r - - . 71 . . - - . - 3 - -

railfist . . ) . - - - - - . - - .

.1 ;r4;n - - - . . . . . . - - ! . - -

.? I t s euLet - - - - = * - - - - - . .

M artbead t e t-v r u e . - - . . - - . - - - . - i - -

ici ,. ullrea - - - . - - - , - - . - -

,$ cre; cettir - - - . . . , . t - - - - t 1 -

k .: a bass . . 2 - - . - - - - - - i *

Reatf(set sm*nst - - . . - - - - - - - - - - -

Psta n o s e =t - - - $ 1 2 - - - . 2 - - 17 i.
)B.-e411 - - - - - - - - - - - - - 1 23

- .ry e n . . - - , - - - - - . - - - . - M.c;
u.;> %th + ass - - - - . . - - . - - - . -

'e**eilatea .! i n t e r - - !) ti 4 - - -
'

- ? - -

47 12 - 2 - . i - 5 ) *)et..isi . I 2

r tal 4 216 le 5 2 19 5 Se
?. ! n i e tg , tt A.# !#7.* 164.I i?.* 3h ( l .. . A =,4 30.'

,

I

Tu l e .- m.tinued.'

't rte * s t. e r i e ar v e s e .' 3er * st
_ hov '.' De: (2) wetetal Tetal Percent.

at+ fen -f Fie Altve eaa A; tve ' aJ Alive f eu Alive I,c a l Altee bend (?a) De.r n i t im
me, .arr - - - - - - - - - 1 1 0.3
sn trail snirer - - - - - - - - - 12 12 4.2
p t f tc e nr.er - - - - - - - 1 2 75 77 26.7
54 :ftsh - - - - - . - - 1 - 1 0.3
mailba k - - - - - - - 1 1 0.3
* . . .- nc - - . - . - . - - 2 2 0.7
i rtteat reeH r** - - - - - - - - - 1 1 0.3t

5 11 'w tm . l t e. ' - - - . - . . - 1 . ? 1.7
charne! e4titor - - - - . - - - 6 3 9 3.1
koch r4a6 - 4 * 1 . - - 1 5 10 15 5,2
Re treast s ur= t i _n - - - 1 - - ! 2 3 3 8 2.8
Pumpst'seeJ - 3 - - - - 5 3 37 .2 14.e
Bluegill - 3 + - . - - 3 29 32 11.1
!epe+1e app. - - - - - - - - - 41 4L 14,2
Smallmcath bas s - - - - - - - - - 1 1 0.3
TessellateI isrter - - - - - - - - 17 21 -0 13,4
x.ti t e t a l . .2 - 3 . 4 i 9 43 .-3
Tetal 12 3 3 10 288 2A4
---.t a l be 1 e t1 10.d - ' 21.' n.4 1 H 6.*.

!4ble 5.2-lid

S m ary c f blaass igs Jata free J.-hour tepingement surveva at TMINS Catt i Intante. January through December 1962

Neth Jan Feo har Apr May Jun Jul Aug sep ect Nov Lec lotal Percent
i ;ueer M s u r- e v s i Q) Q 4

-

2) rp g) (5) (2) (2T Gy (2) (2) (?) 291 Camr os i t ian
wwon u.p - - - - - - - !.3 - - . - 1.0 0.1
5pottati shiner 6.8 - - 19.5 - 3.1 - 3.5 - - - - 29.9 2.9
5pOffin shiner - 35.5 3.5 - - 1.2 - - - - - 1.g 4}.3 g,l

Fallfish - ,2 - - - - - - - - - - 4.2 0.4
Out11back - - - - - 315.0 - - - - - - 315.0 31 J

, A tte suaer - - - - - 0,8 - - - - - - 0.8 0,t
5%:r the44 redh cr ne . . - - - - 3.S - - - - - 3.8 0.4-

istlow bu.; bead - - - - 20.6 121.5 - 1.7 - - - - 143.8 14.1
Channel catitan 3.6 11.2 . 15.5 - 0.4 3.1 - - - - 33.8 3.)
Rach bass - 11.3 101.7 . - - - .3 d0 3.0 - 2.* 129.7 12<'
R.Jbreast sun f t s *. - 1. 8 - - - - - - - C.9 - 3.3 7.9 0.8

l Pumpktnseed - 99.. =6.* - - e. - 4.1 1.2 0. - 2.1 '28.3 2. 3
'

Blueenil - - - - - - - 6.3 1.6 - 21.7 - 29.6 2.9
l Lepate sop. - 0.6 - - - - - 8.2 - - . - 8.8 0.9

8mallwouth bass - 6e - - - - - - - - - - 8.6 0.8
Tesse:latei 14tte - i.i A.3 .' - 1.3 9.' - - - - - 30.9 bG
'fa! 4elg91 3 6.3 14 7. $ 164 ' * )*.i 51 .b 4.4 }:' 4 10.4 4 21.7 d.a 1019.45

| 0

-. . -
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3M

1

i n- i .16
3

)
m m es im s i g e .o r- t at. fico - 6. t a m eve at T= U L t.i t ittant. Januarv thrt ap be c eint e r JH

/%
, ie ....,a,_. a - .. t , -r ~ - , ,

.. _
|
'

g%_./ " n ati i '? 11 0 cilse ' e- o ' a i t *. e i n eilse 'en A: ve 'es- 8. a ve u Al is t Ita 2.1: e 14 a Alive ita'
-

4

) < um 4e, - - - - - - - - - - * ,

a :t 1:4t; . i er - - - - - - - -

t i lt 5' Inst ; - } - - * * =

hn a st ier - - - - - - i - - - - -

biu ! u i . - - - - - - . - - - -

i si : .t . . - - - - - - -

*1 a t e. mai eI - - - - - - - - - -
- - - -

\ti g (v ca - - - - - - - - .

i s : ts - - - i - - 1 - - -

g

N r p n.e i ? , - 1 4
- 1 - - 1 - - - i

3 - 1 - ) * -k. , t. , - - - .

) 6,is t.o !3 - - - - - - - - - - - - -

. r. e r * .rfie - - - - - - + - - - - - - - -

t m-. 3 , %, . - - - - - - - - 1 - - -

p; e, t . . - - - - . . - - - - - -

; g g ,,7 ; . - - - - - - - - - - .-

} - -. ute y, . - - - - . . - - - - - -

it iit ,. s a ; i a - - - - - - 1 - - - - -

Tv**wl!<** arter - i II - k * * * * i- - - - **
)

- - - - - -

.

- - - - - - - - -Lu u der er
|

- 3 i, i,- o 4 9 . .1 - it - 21-w
> .51 . 4 '

19 15 1" 23 1 *- 31I 1-tA; 3 *

..t 1 7 4 . e- !? e'- '256.1 4.3 12 . s! uy; , 4. . . .
|

!at le + or.t i sm

_

! t m er if hrse>*i *.c i i.. wt Nm < , L:e; * i '.u t ! < 4' i as I e r w er.t

tc ..t fic Altve wa A!1ve 1ei? O ne O c a .* Alne +ad Altoe bead OP 'n e s i t t er
.er.. ,. r ; - - - - - - - - - 1 J *

'
Fi . ita ti sfaner - - - - - - i l I$ it

t:(ttin e iner - 3 - - - . - - - IF la F.A
% s 16 v. er - ! - - - - - - - . 2 D.G
bl urt r "n - i ra. .b - - - . - 1 - - . 2 4 1.8

,

) ru111 tace - - - - - - - - - i 1 0.4
3 #1te nu.6 r - - - - - - - - 0.9

), bw ta : ten - - - - - - - - . 4 ..A

j'Lannel( t 3 s) - 1 - - i 2 J ', 11.a

u t os - - 1 - - - - 4 6 6. 5,-g' j argineJ
k ss base - - + 1 - - - - t 13 19 6.t

kedtteest sur.i t L - - - 10 1 P 1 . . Ja 2 10.0-
ireer surtist - - - - 1 - - 1 1 1 2 0.9

Nar+ tnst e/ - . 1; - . - - 1 20 21 9.5
c lue s t ' - - - 1 - 3 . . - e e .7
--,e t s. sip - - - - - - - * - 12 12 5.*_i r ec -i

; u.411 t ut t ba+t - - - - - - - - - 2 4 0.9i

Whit e t r4;11e - - - - - - - - - 1 1 C.
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Table 5.2-121

Results cf the one fcctor analysis of variance test for nuitbers of fish impinged durAng threesample periods (2000, 0400, and 1200 h) at TMINS Units 1 and 2, 1982.

102 Source of di SS MS FUnit ! Variation
Sample periods 2 198.50 99.25 0.42NS*
Error 33 7825,50 237.14
Total . 35 8024.00

1982 6,urce of- 7 af SS Ms :Unit 2 Variation
Saaple periods 2 11.06 5.53 U.2BNb*
frrer 33 663.25 20.10
Total 35 674.31

* Not significant at P 1 0.05.

Table 5.2-122

Results of the nonparametric binomia? test on numbers of alive and dead fish impinged by TMINS, 1974 through1982. Data from Units I and 11 are treated as separate years, 1978 through 1982.
Year Total Fish Total Fish Iotal Fish

?mpinged Alive Dead19741 1222 153 1069*19751 476 121 355*19761 685 110 575*19771 3?59 179 3180*19781 113 93 1001978I1 515 47 478*1979I 285 141 144197911 351 42 309*19801 271 72 199*1980I1 255 57 198*19811 405 132 273*198111 639 50 589*19821 268 43 245*1982!I 221 22 199** Significant at P = 0.05.

Table 5.2-123

Kendall's tau correlation coef ficients f or fish numbers and biomass from seine Stations 16Al and 10A2,
elMtrofishing Zone 13Al, and the Unit I and 2 Intakes during impingement surveys at THINS in 1982.

Ital 10A2 13Al Unit 1 Unit 2 lbAl 16Al, 10A2,

NO2ERS and 10A2 and 13Al
16Al+ --

10A2 0.56 -

13Al -0.11* -0.24* -

Unit 1 0.04* 0.0l* -0.04* --

Unit 2 -0.04* -0.02* -0.07* 0.45 --16Al and 10A2 0.76 0.75 -0.I'* 0.05* 0.05* --16Al. 10A2, and 13Al 0.68 0.57 0.14* 0.20* 0.15* 0.72 --BIOMASS
16Al --

10A2 0.28 --

13Al 0.12* 0.00* --

Unit 1 0.16* 0.03* -0.01* --

Unit 2 0.08* 0.12* 0.12* 0.42 --

16Al and 10A2 0.60 0.68 0.17* 0.13* 0.!9* --16Al, 10A2, and 13Al 0.38 0.32 0.67 0.27 0.28 0.90+ Prefix TM-AQF- deleted from table. --

* No correlation at P 1 0.05.
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Table 5.3-2

Number (n) and percent composition (%) of fish lapinged drinually at TMINS Unit 2. 1978 through 19f42.

19N 1979 _ 19H0 1981 14M2 TOTAL

n 1 n 1 n 1 n I n 2 n 2

Comewn c a r p 1 0.2 - - - - - - 3 1.4 4 n.2

Comely shlner 1 0.2 - - - - - - - - 1 +

C<mimon shiner - - 2 0.6 - - - - - - 2 0,1

Spottall shiner 198 37.7 17 4.8 21 8.2 53 8.3 16 7.2 30 5 15.3
Rosyface shiner i O.2 - - - - - - - - 1 +

Swallowtail shiner - - 3 0.9 - - - - - - 3 0.2

'Spetfin shirer 2 0.4 32 9.1 9 3.5 30 4.7 18 8.1 91 4.6

Mimic shinet - - - - - - - - 2 0.9 2 0.1

Bluntnose minnow I 0.2 2 0.6 - - - - 4 1.8 7 0,4

Fathead minnow 3 0.6 - - - - - - - - 3 0.2

Ca t os t omidae 1 0.2 - - - - - - - - 1 +

Quillback 2 0.4 - - - - - - 1 0.4 3 0.2

khite sucker 3 0.6 8 2.3 - - 3 0.5 2 0.9 16 0.6

Northern hog sucker 3 0.6 - - - - 1 0.2 - - 4 0.2

Shorthead redborse 3 0.6 - - - - - - - - 3 o,2 w

Yellow bullhead 2 0.4 i O.3 5 2.0 3 0.5 4 1.8 15 0.8 y ;

S
Brown bulthead 5 0.9 - - - - 3 0.5 - - B O.4

channel catfish 52 9.9 33 9.4 40 15.7 93 14.6 25 11.3 243 12.2

letalurus spp. 7 1.3 - - - - - - - - 7 o,4

mrgined madtorn 30 5.7 15 4.3 14 5.5 22 3.4 12 5.4 93 4.7 d

{Brook stickleback - - - - - - 1 0.2 - - 1 +

Rock bass 15 2.8 17 4.8 4 1.6 17 2.7 19 8.6 72 3.6 ;
kedbreast sunfish 2 0.4 - - 2 0.8 29 4.5 22 10.0 55 2.s ;

Creen sunfish - - - - 2 0.8 - - 2 0.9 4 0.2

| Pumpkinseed 4 0.8 10 2.8 52 20.4 34 5.3 21 9.5 121 6.1
'

Bluegill 8 1.5 8 2. 3 19 7.4 8 1.2 6 2.7 49 2.5

lepomis spp. Il 2.1 49 14.0 1 0.4 3 0.5 12 5.4 7. 3.8

Smallmouth bass 77 14.7 5 1.4 3 1.2 5 0.8 2 0.9 92 4.6

Largemouth bass 3 0.6 - - - - - - - - 3 0.2

White crappie - - 1 0.3 3 1.2 5 0.8 1 0.4 10 0.5

Black crappie - - 1 0.3 1 0.4 8 0.2 - - 3 0.2

Pomoris spp. 1 0.2 1 0.3 - - - - - - 2 0.1

Tessellated darter 56 10.7 59 16.8 75 29.4 309 48.4 48 21.7 547 27.5
Eanded darter 19 3.6 4 1.1 1 0.4 6 0.9 1 0.4 31 1.6

Yellow perch 5 0.9 - - 1 0.4 - - - - 6 0.3

Shield darter - - - - 1 0.4 12 1.9 - - 13 0.6

L;alleye 9 1.7 83 23.6 I O.4 1 0.2 - - 94 4.7

Number of surveys 23 20 27 28 29

Total nunber $25 351 255 * 639 221 1998

+ 1ess than 0.05%.

.

O O O
- - - - - -



- _ - _ _ _ _ __-___- _ _ _ _ _ _ . _ _ _ _ - _ _ _ _ - - - - _ - _ _ _ - _

h

!

i

i

Table 5.3-3,

! Result s of the two f actor analysis of varian*ce test tot numbers of f ish ;rpinged . luring t hree s.mp le periots {
(2000, 0400, and 1200 h) at THINS Units 1 and 2, 1977 through 19m2. t? nit s I and 2,1978 throuch 19R2, are |
treat ed .ns separate years4

!

Source of Variation
Subgroups

__
of SS MS r

32 32776M.18 10242.77 1.iH
Years 10 292797.48 29278.75 4.50*
Sample periods 2 4680.60 2340.30 0.34i

Year-sample period Interaction 20 30300.70 1315.03 0.23
; Error 319 2204693.47 6303.52 I
'' Total 371 2532462.25

* Significant at P 1 0.05.

t
i
!
k

Table 5.3-4 [

Results of Duncan's new multiple range test for the ef fect of year on mmbers of fish impinged at I?f1NS Units I and II,1977 throud 1982.
..

I4

t' nit s I and 11 are t reated as separate years. 1978 through 1982. Years are ranked f rom lowest to highest mean mmber,

i
Years: '

1978.I '1982 11 1980 II 1980 I 1982 1 1979 1 1981 1 1979 11 197R II 19R3 11 1977 I y
& i,

* \
-_

,

I

L

: Table 5.3-5
i

* - Summary of Kendall's tau correlation coef ficients for numbers and biomass of f A sh Irspinged at TMINS Units 1 and 11 positi e lv correlated (*) with seine !

(Stations 16Al and 10A2) ar.d electroffshing (Zone 13A1) data, 1976 ' hree,h 198?. p
.

5
5 '
' 1976 1 1977 I 1978 I 1978 11 1979 I 1980 I 1980 11 1981 I 19RI 11 1982 I 19M2 11

- NtHBERS I
i 16Al+ * * * * -- -- -- -- -- -- --

t g34g _ * e * * - _. _ __ _ __
[10A2 - - - -- - -- -- - -- - -

;

! tini t I. -- - -- * - - * - * -- * I

| 1M i t 11 - - - - * " - * - * -- * -

! 16Al and 10A2 -- - --
.

- - -- - - -- -

} 16Al, 10A2. and 13Al * - - - -- - - -- -- -

} BIOMASS
j 16Al *. * *- * - " - -- -- - -

|

10A2 -- :-- * - -- -- -- -- - - --

1 13Al * * 3 * * - -- -- - - --

~~ -- * -- * - * I'Jn i t ' 1 -- -- - *

* -- - * -- * -- * --tini t II' ~ .-

16As and'10A2 - - * .- - -- - -- - -- -

,

16Al, 10A2, and 13Al *- * * * * - ~ - * -- * *

+ Pref ix TM-AHJ- deleted f rom table. i

* P i O.05.4

' l
f

_
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6.0 FISH

The ichthyofauna near TMINS was sampled to (1) detect and assess

changes in species composition, relative abundance, seasonal and spatial

distribution, diversity condition factor, and reproductive status; (2)

monitor occurrence of dead, deformed and parasitized fish; and (3)

provide fish for radiatier analysis and movements studies.

6.1 TRAPNET

6.1.1 METHODS

Fish were sampled at four stations once in March and semimonthly

April through December 1982 (Tabic 6.1-1 and Figure 6.1-1). Ice cover

_ and/or high river flow prevented all sampling in January and February

and a cecond March collection.

Data recorded for all collections were weather, time, air and gg
surface water temperatures, surface dissolved oxygen concentration and

pH, and secchi disc. River stage was obtained from the River Forecast

Center in Harrisburg, Pennsylvania for 0700 hour.

Each trapnet consisted of a 0.91 m by 15.24 m .'ead net and a 0.91 m

by 1.83 m metal frame connected to two traps (4, 0.76 m diameter hoops).

The lead and trapnet were of 1.27 cm mesh. Nets were set for about a

24-hour period, pulled and the captured fish removed, and reset for a

second 24-hour period. Effort was made to set trapnets perpendicular 5

to shore; however, high river flow sometimes resulted in nets being set

at angles of 45 degrees or less to shore to prevent rolling. Fish

were identified, measured (to the nearest mm fork length FL), weighed

(to the nearest 1.0 g), and released near the site of capture. For

G
c

I
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;

i
!

i collections that contained snore than 50 fish of one specied a sup6 ample i
;

o' 50 fish of that species was t emoved for length and weight. analysis;

all other specimens of that species were counted and released,

i

Scientific and common names of fishes and taxonomic order of

presentation (Table 6.1-2) followed Robins et al. (1980). !

j Tamily composition at individual, stations were computed by summing

the percentages contributed by fishes within each family.3
P

Species diversity (described in Section 2.0) was calculated for.

each trapnet station to analyze community structure.2

,
Percent similarity indices (described in Section 2.0) between

|

trapnet stations were computed to' determine the similarity of species
;

i

composition.

Condition factor (R) for fishes that comp sed more than 10% of)

the 1982 catch was calculated from the formula (Weatherley 1972):
,

K = 100 W/L3 1

. i

where W = the mean weight (g) per 5 mm TL interval and L = the upper i

i
limit of each 5 mm TL interval expressed in cm. Dead fish were-not---

weighed and were omit ted from computations as decomposition would

bias weights.

Reproductive status for. fishes that comprised more than 10% of the

1982 catch was determined as follows: young were spawned during- the

current calendar year, juveniles were incapable of reproduction or
,

minnowsanddarterslessthsn26mmFLcollected|priortothecurrent I

'spawning season, and adults were capable of reproduction. Classifications

O
o

I

|' .

I'
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were based un fict'i observations and inf ortaation in the literature

(Cariander 1953, 1964, 1977; Miller and Buss 1963; Scott and Crossman

1973; Traetman 1981).

Fish were examined for ectoparasites. Also, dead fish observed

in York Haven pond were noted.

Kendall's cuefficient of rank correlation (Dixon 1975) was applied

to the catch data to analyre the variation among stations.

6.1./ R F SltLTS

Results f rott March through December are reported in Tables 6.1-3

through 6.1-21 and aummarized in Tables 6.1-22 tnrough 6.1-30. A

total of 152 trapnet collections (38 collections at each station) yielded

2,531 fish of 27 species and one hybrid (Table 6.1-27). Most fish

h(1,032) and most species (22) were taken at Station 9B2. The mean

number of specimens per collection ranged from 11.84 at Station llA3

to 27.16 at Station 9B2.

The npottall shiner (20 specimens) dominated the Merch collection
i

of 62 fish (Table ' l-26). Channel catfish (36), rock bass (24), and

black crappic (16) abundances greatly increased over the March catch

and comprised over 61*; of the April catch. The largest monthly

catch (504) occurred in May and coincided with the peak pumpkinseed

catch (330), over 85% of which was taken on 17-19 May (Table 6.1-7).

In June, the catch dropped to 338 fish as the ptm.pkinseed catch (118)

declined to less than half the May total. peak catches of white

crappie (87) and black crappie (89) inflated the July catch to 374 fish,

O

m
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'

Although the quillback catch peaked in August (30 fish), the month's |
t

total catch dropped to 230 fish due to de lines in abundances of !
s

! ,

pumpkinseed (61), white crappie (48), and black crappie (38). Increases

in catches in September (338) and October (352) corresponded to increases
;

'

in pumpkinseed catches (139 and 201, respectively) . Most co.tmon species

declined in abundance in November; 175 fish were taken. Only 34 fish

were collected in December. - i

i

The pumpkinseed tanked first in overall abundance (41.2% of the

total catch) ai.d was the most numerous species at all stations-(Table |
t

6.1-27). It also was the most abundant species by month May through >

November (Toble 6.1-26). The black crappie ranked second in abundance
..

(14.8%); over 44% were taken at1 Station 982.- The white crappie was

() third most abundant (14.0%); over 61% were taken at Station 9B2. The

rock bass (7.6%) and bluegill (6.7%) ranked fourth and fifth in -

abundance, respectively. -Sunfishes and catfishes ranked first and

second, respectively, in f at.;11y composition at all stations (Table 6.1-31).
3

Diversity indices calculated-from summary data-for each station

ranged from-2.57 at Station 9B2 to 3.04 at Station 11A3 (Table 6.1-27).i

( ,

The highest monthly divorsity for combined: stations'.(3.17) occurred in

April (Table 6.1-26). Monthly indices at individual stations ranged f

from 0.94 at IA3 in December to 2.82 at 11A2 in June (Tables'6.1-22

through 6.1-25).

O
1
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Percent similarity indices ranged from 70.0 between Stations llA3

and 982 to 87.9 between IA3 and llA2 (Table 6.1-32). Values were in

the intermediate to high affinity range ( 50.0) due to the relatively

equel 3mpositions of pumpkinseed, black crappie, white crappie, rock

bass, and bluegill at all stations.

Total biomass for 1982 was 371.70 kg (Table 6.1-28). Biomass

was relatively equal at Stations lA3 (97.93 kg), llA3 (108.25 kg),

and 9B2 (101.26 kg). The largest monthly biomass for combined stations

(82.87 kg) occurred in June when Station lA3 contributed 40.38 kg, the

largest monthly biomass at an individual station. The common carp

accounted for the greatest biomass for a single species (73.08 kg);

over 60% was recorded in June (Table 6.1-29). Over 55% of the common

carp biomass occurred at Station lA3 (Table 6.1-30). Other 'ishes

with high biomasses were the channel catfish (66.41 kg, over 51% at

llA3), pumpkinseed (60.64 kg), black crappie (42.43 kg), quillback

(38.30 kg, approximately 70% both in August and at llA3), white

crappie (22.64 kg, over 58% at 9B2), rock bass (20.44 kg), and

bluegill (13.39 kg, over 53% at 982).

6.1.2.1 MEAN WEIGHT, CONDITION FACTOR (K), AND REPRODUCTIVE STATUS

Mean weights, condition factors, and reproductive status per 5 mm

11 interval for pumpkinseed, white crappie, and black crappie tak2n by

trepnet are presented in Tables 6.1-33 through 6.1-35. All other fishes

comprised less than 10* of the total catch and were excluded from these

analyses. Most pumpkinseed mean weights and K factors were similar amon;

O
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O tations in FL intervalt that contained raore than 10 specitaens. Many

white crappie and black crappie mean weights and K factors were also

similar although cornparisons among Stations lA3, llA2, and llA3 were

based on fewer than 10 specimens in all but two TL intervals.

Mean K factors for young, juvenile, and adult punpkinseed, white

crappie, and black crappie were computed from combined totals at all

stations, and compared to values from the last year in which K factors

were calculated for that species, 1981 for pumpkinseed and white crappie

and 1980 for black crappie.

Juvenile and adult pumpkinseed K factors in 1982 were higher than

their corresponding 1981 values; no young pumpkinseed were collected in

1982. Juvenile K's were 2.11 in 1981 (n = 90) and 2. 31 in 1982 (n = 8).

Adult values derived from over 900 specimens in both years were higher

in 1982 (2.51 in 1982 vs. 2.35 in 1981), and approximated the highest K

(2.58) reported in 1980 (Nardacci and Associates 1982).

White crappie K factors in 1982 were similar to their 1981 counter-

parts in all reproductive categories. Values for young were 1.27 in
+

1981 (n 23) and'l.34 in 1982 (n = 10). Juvenile K's vare 1.25 (n = 90)

in 1981 and 1.27 (n = 35) in 1982. Adult values derived from over 300
"

specimens in both years were 1.33 in '81 and 1.34 in 1982. Corresponding*

white crappie K's were higher in 1978 (Nardacci and Associates 1982)

when fewer specimens were collected than in 1981 and 1982.

Black crapple K factors for young were 1.61 (n = 79) in 1980 and

1.54 (n - 2) in 1982. Juvenile K's were 1.51 (n = 17) in 1980 and

'

.
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O
1.54 (n = 14) in 1982. Adult bJack crappie K factors derived from over

300 t'ish in each year were 1.75 in 1980 and 1.78 in 1982.

Adalts were the most prevalent reproductive group of pumpkinseed

at all stations and comprised more than 99% of all pumpkinseed measured

.

(Table 6.1-33). No young pumpkinseed were collected and juveniles were

uncommon. The majority of specimens was concentrated in TL intervals

of 1.o-150 mm at all stations.

Adults were also the most abundant reproductive group for white

crappie and black. crappie at all stations and comprised over 97% and

95%, respectively, of their species totals (Tables 6.1-34 and 6.1-35).

Young aad juveniles of both species were uncommon.

pumpkinseed spawning appeared to be influenced by water temperature.

Ripe males and females were first captured and were most abundant

(2.l'ali) on 17-19 May when water temperature averaged 22.5 C. Water

temperature dropped to about 16 C in late May, rose to about 21 C

in early June, dropped to about 16 C again in mid-June, and did not

rise above 22 C until late June (see Figure 3. ?-1, Section 3.0) . As

a result of fluctuating water temperature, pumpkinseed spawning was

sporadic during June and July when it is usually most concentrated.
'

Ripe males and females were collected through 19 August, but were

never as abundant as on 17-19 May. Burns (1976) cited water temperature

as the environmental factor that t'. Aggered initiation of gonadal

recrudescence in pumpkinseed.

One ripe male white crappie and two ripe male black crappie all
1

taken on 19 May were the only ripe specimens of either species collected.

:
i

,
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O 6.1.2.2 PARAS 11 ES

Parasite occurrence was minimal throughout the year and exceeded

10 occurrences per month only in May and November. Most infections

involved leeches (probably Myzobdella_lugubris), anchor worms (i.ernaea),

or exophthalmos. Parasites were encountered in every tuonth satupled.

Most leech infestations occurred on channel catfish although white
--

catfish, rock bass, redbreast sunfish, pumpkinseed, bluegill, largemouth

bass, and wa*1 eye were also parasitized. Anchor worms were most

common on pumpkinseed but were also- found on white sucker, redbreast

sunfish, bluegill, and white crappie. Exophthalmos (abnormal protrusion

of the eyeballs), a condition possibly caused by larval trematodes of

the genus Diplostomulum (Hoffman 1970), was observed on 14 pumpkinseed

O <t2 ie " x "a 2_ie ae e)- rie eecre i ree o ee cw ##ei cetri a-

pumpkinseed, and black crappie.

Anomalies observed were f ew and included mouth deformities on

common carp. brown bullhead, and redbreast sunfishi spinal-deformities

on pumpkinseed;-and-eye anomt. lies-of-channel catfish, pumpkinseed, and-

white crappie.

Fishes found dead in trapnets included 9 white crappie, 7 pumpkinseed,

-2 rock bass, 2 black crappie,.I river chub 1 spottail shiner, and 1|

redbreast sunfish. All specimens were small,and were probably- killed

in the nets by large channel catfish.

A total of 61 dead fish of at Icast_12| species.vas observed

throughout York 11aven Pond. The nutnber of observations per species

O
.
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was as follows: cemon carp l'>>. quillback ( .' ) , white sucker (1),

northern hog sucker (1), shorthead redhorse (6), unidentiffable

sucker (2), unidentifiable bullhead (1), channel catfish (ll). rock

bass (1), redbreast sunfish ( ), smallmeuth bass (25), and walleye (1).

Dead fish were most numerous in May (20 specimens), June (11), and

July (18) and may hate originated upstream outside the study area.

The 1982 dead fish total (61) was similar to that reported in 1981 (64)

and much less than 1980 (136) or 1979 (107) (Nardacci and Associates

1982).

No pattern of parasite infection, anomalies, or fishkills was

observed with respect to the location of TMINS.

6.1.] DISCUSSION

The 1982 trapnet catch (2.531 fish) represented a decrease of h
over 1.000 tish f rom the peak catch (3.580) established in 1981.

Other 1982 totals of number of specimens per collection (16.65) and

biomass (371.70 kg) also represented decreases from their 1981

counterparts (?3.55 arid 402.55 kg, respectively). However, the 1982

diversity index (2.83) was similar to the 1981 value (2.85).

Annual catches of channel catfish, rock bass, pumpkinseed, white

crappie, and black crappie are illustrated in Figure b.1-2. The

channel catfish catch was less than half the 1981 value and represented

the second lowest annual catch. Except for 1974 and 1975 channel

catfish catches which were dominated by juveniles, most specimens

captured have been adults. The rock bass catch declined from the

_
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annual peak (335) established in 1981 but remained above catches taken

during 1975 through 1979. pumpkinseed numbers continued to drop frora

the 1980 peak (1.593) but remained tr. ore than double the previous high

set in 1974 The white crappie catch was-the second largest to date

but still represented a decrease from the 1981 peak. The black crappie

was the only major species that exhibited an increase over 1981; the

1982 catch (375) was slightly less than the peak catch set in 1980

(427).

The 1982 catches at all stations-vere less than the 1981 levels,

but remained well within the ranges established in previous years

(Tigure 6.1-3).

Results of Kendall's coefficient of rank correlation tests showed

positive correlations (p i 0.05) of_ species ranks within individual '

stations through time (1974 through 1982). This indicated that

although the total station catches per year were variable, the species

composition and distribution within stations were similar.

.As in 1980 and 1981, seasonal abundance of trapnet catches was

greatest in summer and fall. However, the peak catch occurred

earlier than usual in May and was probably attributable to above

normal water temperature (322.0 C) on 17-19 May_which brought about

earlier inshore spawning aggregations of pumpkinseed.. k'ater temperature

of 20 0 C. is required for pumpkinseed spawning (NAS/SAE 1973). Above

-normal river flow-in June-and-early July reduced-trapnet-efficiency.'

No strong sunfish year classes, as indicated by large catches of young
. ..

- and juveniles. have occurred since 1980; adults continued to dominate

__ eak summer and' fall catches.p

. . . . . -. _ _ - --_ -
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To summarize, altheugh most 1982 totals n rc lower than 1981

values, they were well within the ranges established in previous

years. Catch reductions were likely caused by natural fluctuations

in water temperature, river flow, and fish populations and were not

related to TMINS operation.

6.2 SEINE

6.2.1 METHODS

Collections were taken at 10 stations once in January and

semimonthly March through December 1982 (Table 6.2-1 and Figure 6.2-1).

ice cover and/or high river flow prevented all sampling in February

and a second collection in January. The second sampling in December

was hampered by ice cover and had to be completed over two dates.
.

Data recorded for each collection were weather, time, duration g
of sample, air and surface water temperatures, surface dissolved

oxygen concentration and pH, secchi disc, estimated water depth,

substrate type, and number of hauls. River stage was obtained from

the River Forecast Center in Harrisburg, Pennsylvania for 0700 hour.

A 3.05 m by 1.22 m seine with 0.32 cm mesh was used. Since size

and habitat of seine stations varied (Table 6.2-1), ef fort was made

to collect a representative qualitative sampic (Hocutt 1981) based on

complete cover..ge of all available habitats rather than a specified

number of hauls at each station.

All specimens collected at a station were fixed in 10% formalin

except for large fish (>150 mm fork length, FL) which were identified,

9
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- masured, and released near the site of capture. After one week the

fish were removed from the formalin and placed in water. After 24 hours

the water was replaced with fresh water for a second 24-hour period.

The purpose of the two water rinses was to remove formalin residues

and te facilitate handling. Following 48 hours in water the fish r

vere preserved in 40?. 1sopropanol for processing and storage (Fink

et al. 1979).

Specimens in each collection were identified and measured to

-within a 5 mm FL interval. Specimens within these length intervais-

were weighed together to the nearest 0.1 g. For collections that

contained more than 125 fish of one species a subsample of 125 fish
-

of that species was retnoved f or length and weight anslysis; all

specitnens were counted.

References used for identification were Trautman (1981) and

those mentioned in Section 6.2 of Nardacci and Associates (1981).

Scientific and common natnes of fit.hes and taxonomic order of -

presentation (Table 6.1-2)- fo11 owed Robins et al. (1980).

Family composition at individual stations was computed by

summing the percentage contributed by fishes within each family.

Species diversit.y (described in Section 2.0) was calculated for

each seine station-from the machine formula of the Shannon-Weaver

information theory.

Percent' similarity indices (described in Section 2.0) between

seine stations were computed.-

0
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Condition factor (described in Section 6.1) for fishes that

comprised more than 10'. of the 1982 catch was calculated.

Reproductive status for fishes comprising more than 10% of the 1982

catch was determined as follows: young were spawned during the current

calendar year, juveniles were incapable of reproduction or minnows

and darters less than 26 nn FL collected prior to the currete spawning

season, and adults were capable of reproduction. Classifications were

based on information in the literature (Carlander 1953, 1969, 1977;

Miller and Buss 1963; Scott and Crossman 1973; Trautman 1981) and were

confirmed in the fic1d when possible.

preserved specimens were examined for ectoparasites. b' hen a

subsample of a species was removed for length and weight analysis

only the specimens within the subsample were examined for ectoparasites.

Kendall's coefficient of rank correlation (Dixen 1975) was applied

to the catch data to analyze the yearly variation in rankings of species
at stations. Station totals of specimens reported as white sucker and

white sucker /shorthead redhorse in Nardacci and Associates (1977) and

Nardacci et al. (1977) were combined as white sucker to facilitate
Kendall's coefficient analysis.

Also. Cochran's Q-statistic and the M-statistic (liendric.kson 1978)
were applied to 1982 station totals. The Q-statistic compared the

numbers of species per station, while the M-statistic tested for

differences in species composition based on the number of species in

common at ecch station. Results were compared at the 5% probability

level to values in the chi-square distribution.
)
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6.2.2 RESULTS

t
'

Results of 1982 seine collections are presented in Tables 6.2-2

through 6.2-22 and summarized in Tables 6.2-23 through 6.2-37. A

total of 871 hauls yielded 102.892 fish of 40 specie, tTable 6.2-34).

Most fish (33.130) were taken at Station 13B5 and most species (28)-
,

at Stations 10B5 and 1A2. The mcan number of specimens per haul at '

| Individual stations ranged from 22.60 at Station 9Al to 552.17 at

Station 13B5.

The spotfin shiner comptined 80.8% of the total catch' and was

the mo6t abundant species throughout 1982'(Table 6.2-33). _The mimic

shiner ranked second in'overall abundance (5.0%) and the spotta11

shiner third (3.8%. over 64% taken in June).- Other common fishes were-

() the pumpkinseed/ bluegill (1.9%), pumpkinseed (1.6%), bluegill (1.3%),
.

bluntnose minnow (1.2%), white suc' er - (1,1%), and tesse11ated darter

(1.0%). The comely shiner, spottail shiner, swallowtail shiner, spotfin
ishiner, mimic shiner, pumpkinseed, and tesse11ated darter occurred at

all stations (Table 6'2-34) and in all months sampled..

Minnows ranked first in family' composition at all stations (Table.
-

6.2-38). Spotfin-shiner overabundance created new maxima for minnow

' composition at Stations 16A5 (97.8%), 10A2 (98.0%), 9B6 (97.6%). and
|

s d 2 . 5 %) '. New maximum values for sunfish composition at StationsL -

|

L 16Al (25.8%) and 9B3- (11.5%) were more than double previous highs.
,

| !

Fluctuations in-monthly _ catches.were most influenced by.spotfin

; shiner abur. dance (Table 6.2-33). January '(102.76 fish / haul). March

1

O
|
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(83.57), April (72.86), and May (124.84) catches were variable although

the spotfin shiner comprised at least 82% of the catch in each of these

months. In June (108.99/ haul), the spot fin shiner composition declined

to 41'. but was compensated for by peak catches of spottail shiner (2,523

specimens), white sucker (1,019), and tesse11ated darter (592). The

July catch (32.96/ haul) was the year's lowest as spotfin shiner composition

dropped to its yearly low and spottail shiner, white sucker, and

tesse11ated darter numbers declined from their June totals. In August

(162.46/ haul), spotfin shiner composition rose to over 67% as young

dominated (Figure 6.2-2) and the peak mimic shiner catch (1,750) was

recorded. Catches reached their maxima in September (236.79/ haul) as

spotfin shiner abundance peaked (17,075 specimens) . Catches declined

in October (1.69.93/ haul), November (137.87/ haul), and December (55.75/ haul) h

although spotfin shiner composition was over 89% throughout the period.

Biomass totale1 23.220.1 g for the year (Tables 6.2-35 through

6.2-37). Almost identical monthly highs for the year were recorded in

June (3,659.1 g) and September (3,659.0 g). Station 13B5 had the

greatest biomass for a single station (5,820.2 g). The spotfin shiner

total biomass (14,698.2 g) was over 63% of the annual total.

Most overall station diversity indices were low due to spotfin

shiner dominance and ranged from 0.54 at Station 9B6 to 2.52 at Station

9D3 (Tabic 6.2-34). Combined monthly indices for all stations were

also low and ranged from 0.31 in December when the spotfin shiner

accounted for over 96% of the total catch to 2.40 in June when the

,

!

i
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spotfin shiner contributed only 41% and most apceles for one month (32) ;
'

;

were taken (Table 6.2-33). Monthly indices at individual stations ,

i

ranged from no diversity at 10B$ in January and at 16AS in March to ,

2.85 at 10A2 in June (Tables 6.2-23 through 6.2-32). Low diversities

!

that result from the collection of vast numbers of gregarious young
,

fishes are naturni phenomena and may not be indicative of a stressedi

environment (rocutt 1981).

Percent similarity indices were very high when spotfin shiner

composition was similar between stations (Table 6.2-39). The greatest !

similarity (96.0%) occurred between Stations 10A2 and 9B6 where

spotfin shiner comprised 91.0% and 93.5% of the total catch, respectively ,

(Tables 6.2-28 and 6.2-29). Low similarities with Station 9B3 resulted ,

() f rom its lew percentage of spotfin shiner (41.2%) and high percentages

of spottail shiner (20.2%), pumpkinseed/ bluegill and tesse11ated darter

(10.8% cach), brown bullhead (7.0%), and white sucker (5.7%) (Table 6.2-31).

Common fishes that exhibited peak abundances in June just af ter

their spawns were-the spottail shiner, white sucker, and tesse11ated
,

darter (Table-6.2~33). post-spawn peak abundance was exhibited by the

mimic shiner and pumpkinseed/ bluegill in August.

The golden shiner demonstrated spawning habitat preferene over

78% of all specimens were young taken at Station 10B5 where water willow t

and wildcelery werv most common and provided the essentia1' vegetation

for their adhesive e.ggs-(Table:6.2-24). Two hundred sixty-two young.
r

(11-31 mm FL) brown bullhead from an apparent brood were ts11ected in

- one haul at Station 9B3 on 19 July (Table 6.2-12). parent brown bullhiad

i
.

b

r
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protect their school of young for several weeks ;ntil the school disperses

(Harlan and Speaker 1956). Uneven distribution of young 1.eporis may have

been caused by the affinity of these fishes for protected areas with slow-

neving water and/or aquatic vegetation. Pumpkinseed were most abundant

at Stations 13B5 (39.6%) and lA2 (36.0%), bluegill at 1385 t44.2%) and

4A2 (35.57.), and putnpkinseed/ bluegill at 16Al (43.5%). Disproportionately

high percentages of some conmon species occurred at stations for unknevn

reasons: spottall shiner (31.8% at 10BS), spotfin shiner (33.2% at 13B5),

mimic shiner (53.5% at 13BS), and tessellatad darter (37.8% at 933).,

,

6.2.2 I tiEAN WEIGHT, CONDIT?ON FACTon (K), /.ND REPROPUCTIVE STATUS

Mean weights, condition factors, and reproductive status per 5 mm

PL interval for s p. fin shiner, the only species + hat comptl. sed nore than

10% of the 1982 catch, are presented in Table 6.2-40. Young spotfin h
shiner were abundant at all stations, juvniles were common, and adul.ta

were uncunnon. Many mean weights for respective FL intervals were

identical among a nu nber of stations; nost differences were negligible

among stations with large ($25 speciaiens) comparable catches. Many K

factors were also identical; however, as the result of multiplication in

the formula, mirute mean weight difterences increased some K factor,

discrepancies. Mast spotfin shiner entered the 1981-1982 winter at

lengths of 16-30 re FL (Nardsc 1 and Associates 1982); growth of the 1981

year class did not appear tn resume until June 1982 (Figure 6.2-2).

Larger fish (>61 mm FL) first observed in April were probably pre-

|

|
1
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spaVning adults. Spawning began in mid-July an evidenced by catches

of both young and adults and uppeared to extend throuth August. Growth

of the 1982 year class was minimal; most specimens entered the 1982-

' 1983 winter at lengths of 16-30 mm FL.

Some less abundant fishes were observed in breedine cundition.

One aduit 't.a l e rosyface shiner wab in breeding coloration with brick

red breast and snout. Gravid female tessellated darter were collected

from 21 April through 17 May. Tuberculate male bluntnose minnow were

taken from 17 May through ] July. Gravid female pumpkinseed were

collected throughout June. Gravid female sur'lowtail shiner and
k

bluegill were taken on 14 June. ,|

6.2.2.2 PARASITES AND A!'OMALIES '

OQ parasite occurrence was moderate to heavy throughout the year

and appeared influenced by fish size and water temperature. The

reiri.;1onships of water temperature and mean fork length to frequencies

of glothidia and slight black spot infestations on spotfin shiner,

the most frequently infected species in terras of percent specimens

parasitized, are illustrated in Figure 6.2-3. Although slight black

spot infestations were common on spotfin "niners all year, no

specimens appeared detrimentally affected. Black spot frequency of

occurrence remained fairly stable through une while mean fork length

increased due to growth of the 1981 year class and the appearance of

pre-spawning adults beginning in April (Figure 6.2-2). The decline

in mear. fork length to less than 25 mm T'. on 2 August resulted from

n
.
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re c r u i t a.en t of young from the 1982 spawn, and coincided with a sharp

drop in slight black f, pot occurrence to its lowest point of the year.

This phenomenen was also observed in 1981 (Nardacci and Associates

1482) and was likely attributable to both the small size of young

( x 21 mm 11) and the 22 day period from cercaria penetration until

the development of noticeable black spot (Berra and Au 1978).

During August through December growth was minimal and the frequency

of black spot occurrence remained stable although exposure time to

parasitism increased. The frequency of black spot occurrence increased

with exposure time during August thr'augh December 1981 (Nardacci and

Associates 1982) although gr owth was again minimal. Water temperature

fluctuations in August through December 1982 may have interrupted the

parasites d1 genetic life cycle and prevented an increase in frequency

of occurrence. The gregarious nature of young spotfin shiners,

particularly in slow-moving waters, allowed close proximity of parasite

to host and may explain the high incidences of black spot parasitism.

Most other common fishes exhibited slight black spot infestations, but

at less severe frequencies.

Glochidia infestation (number of infected fish) was heaviest on

spotfin shiner: percent frequency of glochidia occurrence peaked in

March and December (Figure 6.2-3) . No spotfin shiners were observed

parasitized by glochidia from 17 May through October; the length of the

parasitic phase is directly proportional to water temperatures and there-

fore shorter during warmer months (Meyer 1962). The high frequency of

O
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1 O occurrence observed on 20 December was unprecedented. Must other common
i

fishes (particularly minnowr.) were also parasitized. Although many -

affected fish supported mere than one encysted plochidium, no incidences
.

of poor fish condition were attributed to glochidia infection.

Anchor worn (ternaea) infection was most urevalent on minnows and

sunfishes and occurred duting May through November with a peak in

September. The lack of 23 to 30 C water temperatures needed to complete the

I L. cyprinacen life cycle _(Meyer 1968) may explain the absence of anchor
,

worms during colder months.

The myxosporidian protozoan Thelohanellus' exhibited host specificity;
1

subdermal cysts were observed only on a few comely shiner and bluntnose

minnow. Occurrences were most Tumerous in May and September.

O the 1eech. "x chde11 >e=esri . wae receroea frem five fishes.

Most infestations were on channoi catfish, smallmouth bass, and

tesse11ated darter.
,

|

Thirty-six fish exhibited abnormalities. pugheadedness (abnormaI, ,

formation of the skull) was the most frequent deformity and was

observed on five spotfin-shiner and 15 mimic shiner. Scoliosis

(lateral spinal curvature) was seen on eight spotfin shiner-and one
|

i pumpkinseed. Kyphosis (abnormal backward spinal curvature) was
|

observed on two spotfin shiner. Five spotfin shiner exhibited
,

|-

! mandibular deformities. Causes of fish abnormalities _ include.. natural
l'
j' - fluctuations in temperature and dissolved oxygen concentration.
i

Abnormalities appear:during early development of affected individuals

O :
:
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(titckey 1973) . The survival rate of abnormal fioh to reproductive age

was not determined; all af f ected specimens were young or juvenile.

Patterns of parasite inf ection and abnormalities were similar to

those reported in previous years (Nardacci and Associates 1980, 1981,

1982) and seemed most affected by natural trends in parasite life

cycles, water temperature, and fish size rathcr than by T!! INS eperation.

6.2.3 DISCUSSION

The 1982 seine catch of 102,892 fish represented a minor increase

over the 1981 catch (98,564), the previous high. However, since 78

additional hauls were taken in 1982, the catch in terms of fish per

haul was slightly lower (ll8.13/ haul in 1982 vs. 124.29/ haul in 1981).

Stations 1:B5 and 10A2 established new record car.ches (Figure 6.2-4).

Catches at'all other stations were within ranges sistablished in previour;

years. Catches at 4A2 and 1A2 approached the up;er limits of their

ranges while those at 9Al and 9B3 approached the: r lower limits.

Annual catches of the spottail shiner, spotfin shiner, and white

sucker are illustrated in Figure 6.2-5. Spottail shiner and white

sucker both approximated their lowest catches to date recorded in 1975.

The spot fin shiner catch dropped f rera the 1981 peak but was the second

highest yearly catch.

Some less common species have also shown yearly differences in

abundance. The mimic shiner catch (5,171) continued its increase

after an unexpected decline in 1980. Another strong year class was

indicated as most mimic shiner collected were young. Substantial

9

1
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; increases were also noted for the golden shiner (94 in 1981, 210 in 1982),

swallowtail shiner (182 in 1981, 630 in 1982), and brown bellhead (0 in

1981, 266 in 1982). The increase in 1982 pumpkinseed/ bluegill catches

(1,926) over 1981 catches (449) may be misleading due to the dif ficulty

in separating the two species; overall the catches of pumpkinseed (1,690

in 1982; 1,313 in 1981) and bluegill (1,314 in 1982; 1,337 in 1981) vore i

similar. Substantial decreases were observed for the bluntnose minnow
I

(2,131 in 1981; 1,216 in 1982), quillback (174 in 1981; 10 in 1982), and.

tessellated darter (1 546 in 1981; 1.068 in 1982).

Results of P.idall's coefficient of' rank correlation tests showed !

positive correlations (P 10.05) of species ranks within all individual
!

stations over time. The results indicated that although large differences<

O aeve eccerred, the mesniteees ef cheeses end snecies reehines at etetiees :'

have remained similar. Cochran's Q-statistic was not significant (Q =

14.507 DF = 9) and indicated homogeneity in the totti number of fishes per ;

station. liowever, the }t-statistic showed a significant difference
|

(F. = 54.780. DF = 36) in the number.of species common to stations.

The occurrence of a significant }!-statistic with a Q-statistic that

is not significantly large is not uncommon (11endrickson 1978) and

was partially caused by the- unequal distribution of rare species,

lwhich increased the range of-positive species matches among stations.

Seasonal Susquehanna River flow patterns, normally characterized

- by high spring flows and lower flows in summer and fall, favor the-

intermittent spawning of spotfin shiner-(Gale and Gale 1976) throughout

July and August.- Intermitt'nt spawning prolongs the spawning seasone

+

'
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and protects the species against the destruction of entire year classes
(Nikolsky 1963). July and August river flows are normally low and

stable, as occurred in 1982, and afford optimal spotfin shiner spawning i

conditions. Spotfin shiner young; were of ten very abundant (>1,000/ haul)

at Station 13B5 during August through December; yearly comparisons should

be based on relative abundance. Spotta11 shiner and white sucker spawn

in May and "une, therefore their reproductive success is subject to high

and/or rapidly fluctuating river flow. lleavy rains in May and June 1982

greatly increased river flow in June (Figure 3.2-1. Section 3.0) and may

explain the downward trend in spottail shiner and white sucker numbers.

Starrett (1951) documented the negative effects of similar high water

on the spawning succese and resulting abundances of minnows in the

Des Moines River where the spotfin shiner and sand shiner (Notropis

stramineus), another late spawner, dominated. Increases in catches of

the mimic shiner, a species closely related to fj. stramineus, are also

likely due to its July and August spawning period.

In 1982, discrepancies arose with factors 1, 4, and 6 of the

seven key factors for impact assessment proposed in Nardacci and

Associates (1981). Factor 1: largest seine catches occur in June.

In 1982, largest catches occurred in September. This shift from

peak catches in June due to high spottail shiner and white sucker

catches to peak catches in fall was due to spotfin shiner dominance

and vulnerability to collection. Factor 4: large catches of

pumpkinseed and/or bluegill occur at Station 4A2. In addition to

being numerous at Station 4A2 in 1982, pumpkinseed and/or bluegill

_ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - _ - --
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abundance was high at 13B5, !A2, and 16Al. Factor 6: Channel catfish

are mcre 1.umerous downstream from the Discharge. Channel catfish

abundance in 1982 was greatest at upstream Station lA2 where most

specimens were co11ceted from an intermittent pool. These discrepancies

were attributed to the effects of naturally occurring environmental

variables on the year class strengths of common resident fishes.

6.3 _ELECTROF1SHING

t.3.1 METHODS

Electrof f shing was conducted in 12 nearshore zones ib 1987 (Table =

6.3-1 and Figure 6.3-1). All zones were sampled semimonth?y !! arch

through Dece mer. Ice cover prevented sampling in January and February.

The alternating current (AC) electrofisher consisted of a 4.5 kw

() alternator and a Coffelt VVp-10 variable voltage pulsator mounted'in

a 6.4 m flat bottom boat. The boat was powered by a 35 hp outboard
i

motor for travel between zones and a 6 hp outboard motor while sampling.

Two aluminum booms extended two 0.9 m diameter rolled aluminum hoops

about 2 m in front of the boat. Two 1.2 m lengths of flexible conduit

were attached to'each hoop and suspended in the water as electrodes.

Floodlights mounted at the bow increased night visibiliiy. Stunned

fish were netted from a wooden deck at the bow which was surrounded

by a safety rail. During shocking- operations a weight activated safety

switch was controlled by one of the biologists netting fish; the-

boat operator regulated the electrical current and had access to

safety switches that-deactivate both the pulsator and the alternator.

' '. _ _-_m
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One downstream pass, as close to shore as possible (1 to 10 m off

shore), in a zone constituted a collection. All collections were made

after sunset. Data recorded with each collection were start time,

duration of sample (in minutes), air and surface water temperatures,

dissolved oxygen concentration, pH, conductivity, secchi disc (taken

from a standard position under a lamp), output voltage, and amperage.

Fish were placed in tubs treated with TMS (Tricaine methanesulfonate),
!

| a fish anesthetic, to facilitate handling and reduce fish injury. To I
1

| further reduce fish injury, large specimens (>250 mm fork length. FL) of

the common carp and quillback were counted by the biologists netting fish

and noted on the field sheets. At the end of each collection, the boat

was returned to the center of the zone and all fish were measured (to the

nearest mm FL) and weighed (to the nearest 1.0 g). Some specitans were k

retained for radiation analysis as part of the Radiological Environmental

Monitoring Program; all other specimens were released including those

tagged for movement studies (Section 7.0).

Condition factor (K) was computed for all rock bass, redbreast

sunfish, pumpkinseed, smallmouth bass, and walleye f rom the formula

(Weatherley 1972):

K = 100 W/L3

where W = weight (g) and L = fork length expressed in cm.
|

A two factor analysis of variance (ANOVA) was used to test for

differences in mean K factors among months (April through November) and

years (1976 through 1982) for each of the five fishes. Other months

9
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were not included due to variation in effort and low numbers of fish
captured. Duncan's new multiple range test was used to compare means

when the ANOVA indicated initial differences (Steel and Torrie 1960).

Species d hcisity (described in Section 2.0) was calculated for

the total catch at each zone and the total monthly catch (all zones

combined) f rom the machine f ormula of the Shannon-L'eaver Information

Theory Inc'ex.

An index of percent similarity (described in Section 2.0) was used

to determine the sin.flarity of species composition among zones. Percent

similarity measures the relative similarity of zones in terms of species

composition and permits the-gtouping of zones by dominant or major _ species.

The ranks of species captured at each zone were compared with
-

O xe e 12' e ere "r r #x cerret tie #- > (c ever 197t)- Twi et* 4 1 e

permits a grouping of tones by dominant or major species.

Single linkage dendrograms were constructed after the method of

Pielou (1977) to compare 1982 percent similarity and Kendall's t

correlat..as.

The number of fish _ caught in each collection was divided by the
'

duration of the collection to compute the mean number of fish per

minute. Data from 15 sampling periods (two each month April through

October, and one in November) each year (1977_ through 1982) were

used in a three factor ANOVA. Data from mid-November through March

were excluded because of inconsistent effort due to high river

flow and/or ice cover. Data from 1976 were not incit.ded because -

O
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Zone 13Al wan not e,ampled in April. The MOVA was used to determine j

lt significant differences existed in nean number of fish per minute

amonc years, zones, and sampling pe.iods. Duncan's new mult iple rance

test was used to compare c.eans when the ANOVA indicated initial

d i f i e r e n c e r, .

A stepwise multiple regression was used to determine which

independent variables (environmental parameters) best predict the

dependent (':, variable, number of fish per minute. The independent

variables selected were water temperature; river flow; conductivity;

secchi dise; output voltage; and a shock factor which related amps,

volts, and conductivity.

6.3.2 RESULTS

A list of scientific and common names of fishts captured near

TMINS since 1974 appears in Table 6.1-2. Numbers of fishes collccted

by the elect rofisher each raonth in 1982 are presented in Tables 6.3-2

t hrough 6. 3-11 and strmarized in Tables 6. 3-12 and 6. 3-13. A total of

6,341 specimens of 27 fishes and one hybrid was captured in 240

collections.

Centrarchids comprised 72.17 of the total catch (Table 6.3-12).

FJve species, t. h e rock bass, redbreast sunfish, pumpkinseed, bluegill,

and smallmouth bass accounted for 68.8% of the catch. The pumpkinseed

(1,444 specimens, 22.8% of the total catch) was most abundant. It

ranked first in May and August through December; second in April,

June, and July; and f ourth in !! arch (Table 6.3-13) . The smallmouth

bass (995, 15.7%) was second in overall abundance. It ranked

\
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first in June, second in May and-October, third in November,

i
fourth in March and July through September, and fifth in December.

The redbreast sunfish (857, 13.5%) was third in abundance and ranked

first in July; third in May, August. September, and December; fourth

in June and November; and fifth in October. The rock bass (745, 11.7%)

was fourth in abundance. lit was first in April; second in. March,

November, and December; third in June; fourth in October; and fifth in ; {

May and July. 'Ihe bluegill (322, 5.1%) was seventh in overall abundance ,

and ranked fourth in May and fifth in August. Four other centrarchids

(green sunfish, largemouth bass, white crappie, and black crapple) and a

Lepomis hybrid accounted for 3.3% of the total catch.

Four catostomids (the quillback,' white-sucker, northern hog sucker.

- and shorthead redhorse) accounted for 15.4% of the total catch (Table

6.3-12). The quillback (716 specimens. 11.3%) was fifth'in overall'

abundance and ranked first in March; second in August and September;
,

third in April, July, and October; and fifth in November (Table 6.3-13).

The white sucker (125, 2.0%) was ninth in abundance;-the'shorthead-

redhorse (123, 1.9%)-tenth in abundance ranked fifth in: April and June.

Two percids :(the yellow perch and walleye) comprised 6.9% of the

tota) catch-(Table 6.3-12). The walleye (405 specimens, 6.4%) was

sixth in overall abundance ranking fourth in April and.Decem'er and

fifth in September (Table 5.3-13).

Three cyprinids (the common carp, golden shiner, and fallfish)

accounted for 3.5% of the total catch (Table 6.3-12). The common carp

.(181 specimens, 2.9%) was eighth in overall abundance and ranked third

In March (Table 6.3-13).

.
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Two clupeids (the American shad an6 gizzard shad), one salmonid

'rowri t rout) , two esocids (muskellunge and chain pickerel), and four

ictalurids (yellow bullhead, brown bullhead, channel catfish, and

ma rgined nad t om ) comprised 2.1% of the total catch (Table 6.3-12).

6.3.2.1 CONDITION FfCTOR (K)

Results of the two factor ANOVA for condition factor appear in

Table 6.3-14. Significant differences existed among yearly and monthly

mean K factors for the five fishes tested; interaction effects were

also significant, but the F values were much smaller than the main

effects. Duncan's new multiple range test indicated that yearly

differences for rock bass, redbreast sunfish, and pumpkinseed were

similar (Table 6. 3-15) . The mean K was significantly larger in 1979

kthan in other years and smaller than other years in 1981. Smallmouto

bass mean K was significantly larger in 1979 and smaller in 1978. For

walleye, mean K was significantly larger in 1977; 1981, 1978, and 1982

were similar and significantly smaller than other years.

Monthly mean K factors for rock bass, redbreast sunfish, and

puupkinseed were similar (Table S.3-16). For all three fishes mean

K factor was significantly larg-ar in June. The smallest monthly mean

K for roch bass and pumpkinseed occurred in October, while redbreast

sunfish mean K was smallest in April. For smallmouth bass and walleye,

the largest monthly mean K occurred in July and the smallest in April.

6.3.2.2 SPECIES DIVERSITY

Species diversity indices (H') computed for the 1982 total catch

at each zone appear in Table 6.3-12. The smallest H' occurred at Zone

_ _
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10B1 (2.67) and the largest at 15B2 (3.19). The smallest monthly H'

(all zones con' d) occurred in June (2.96) and the largest (3.27)-

in October (Tas22 6.3-13).
1

6.3.2.3 PERCENT SIMILARITY

Percent similarity (PSc) values for 1982 are presented in Table

6.3-17. A single linkage dendrogram showing the " nearest neighbor"

relationships among zones using PSc is presented in Figure 6.3-2.

Placing a straight edge perpendicular to the PSc axis at 75.0 showed

that Zones 13Al, 16A2, 10A3, 15A1, and 16B8 formed one group and Zones

1IBl . 4 A1, and 10B3 formed another group with greater than 75.0 PSc

among member zones. From the dendrogram, all zones are linked at a

PSc of 71.6. The largest PSc between two zones in 1982 was 85.3

h between 16A2 and 13Al; the smallest was 24.5 between 16B8 and 11B1.

6.3.2.4 KENDALL'S TAU (T)

Kendall's T correlations were computed among the 12 zones in 1982

(Table 6.3-18). Those T values marked with an asterisk (*)-showed no

correlation at P $ 0.05 between -the ranks of the species catch at two -

Those T values ; marked with two asterisks (**) were positively-zones.

correlated at P < 0.05 but not at P < 0.01.
1

A single linkage dendrogram showing the " nearest neighbor"
I
l

relationships among zones using T correlation is presented in Figure

6.3-3. Placing a straight edge perpendicular to the T axis at-0.675

showed that' Zones-15A2, 16B8, 10A3, ISAI, 16A2, and 13Al formed'a

large group correlateu at T greater than 0.675. Zones 9BS and 10B1

O
.

r e- - -- % c.-.y-& - - - , . . . . -,.,,v.e, . _. , , , - , - - . - - ru w n-ar..r- w -r*w =u- n w



i

394

O
were correlated with each other, but not with the larger group. From the

dendrogram, all zones, except llB1, had a T correlation greater han 0.60

with at least one other zone. The vertical line in Figure 6.3-3 indicated

the largest I correlt. tion Zone 11B1 had with another zone (0.51 with 10B3).

Zone 11B1 was not connected to the large group of zones because it was not

correlated at P $ 0.05 with six zones, and it was not correlated at

P > 0.01 with two zones. The largest T correlation was 0.84 between Zones

16A2 and 13Al; the smallest was 0.15 between Zones 16A2 and llBl.

6.3.2.5 NUMBERS OF FISil PER MINUTE

The yearly mean numbers of fish per minute (ali dates) captured

at the 12 electrofishing zones (1976 through 1982) are illustrated in

Figure 6.3-4. Results of the three factor ANOVA are presented in Table

h6.3-19. All factors were significant (P $ 0.05). Interactions were

also significant, but to a lesser extent than the main effects. Results

of Duncan's new multiple range test for years, sampling periods, and

zones are presented in Tables 6.3-20 through 6.3-22. The largest yearly

mean number of fish per minute occurred in 1981 (2.18); 1978 (2.15),

1979 (2.00), and 1977 (1.96) were similar to 1981 and all were sig-

nificantly larger than 1982 (1.83). All ytars were significantly

larger than 1980 (1.59). Among sampling periods, the second April,

first May, and both Octobei dates had the largest menns, while both

June, both July, and the first August dates had the smallest means.

Among zones, 10A3 (2.50) and 16A2 (2.47) were similar and signifi-

cantly larger than most zones, wl'ile 15A2 (1.31) and 10B1 (1.33)

were similar and significant1v smaller than all other zones.
~

O
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O 6.3.2.6 S7EPWISE MULTIPLE REGRESSION
,

The stepwise multiple regression was used to determine if some

of the environmental parameters measured with each collection might

predict mean number of fish per minute. The independent variables ;

,

used to analyze 1982 aata accounted for only 17.77. of the variability

in number of fish per minute. The relationship between number of

fish per minute and the independent variables is probably non-linear.

6.3.3 DISCUSSION
>

6.3.3.1 CONDITION FACTOR (K)

Results of the two factor ANOVA for condition factor (K) indicated-
'

monthly and yearly differences. For rock bass, redbreast sunfish. and
.

pumpkinseed; the largest monthly mean K. occurred in-June. Many of

() these fishes captured in June were ripe adults; the maximum K values'

probably reflected gonadal maturation. For smallmouth bass and walleye

the largest monthly mean K occurred in July; June, August, and September

were also large. This may indicate that summer is the maximum growth

season for these fishes in York Haven. Pond.- Various authors have

indicated that most growth of smallmouth bass (Coble 1975 Forney- 1972):

and walleye (Kelso.1973, Kelso and Ward 1972, Rawson 1957) occurs during

warmer summer months.

Yearly mean K values for. fish captured April through November

probably reflected differences in the monthly abundances of the fishes

from year-to year and not a change in' condition over time.

LO
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6.3.3.2 SPECIES DIVERSITY

The diversity index (H') is a measure of the eveness of species

distribution. The low H' at Zone 10B1 resulted from the dominance of

the pumpkinseed (34.7*) and quillback (25.4"?) at that zone (Table 6. 3-12).

Zone 10B1 is shallow with a mud bottom and little cover (Table 6.3-1).

Conversely, Zone 15B2 had the largest number of specimens (849)

distribution among IP species. The distribution of numbers taken were

more even and 11' was larger (3.19). Zone 15B2 was deeper than 1081

with many boulders and rubble and a gravel bottom.

Among months, June had the smallest H' and October had the largest

(Table 6.3-13). The June catch was dominated by the smallmouth bass

(39.9%), while most other species comprised less than 10% of the catch.

During October the catch was more evenly distributed among species.

6.3.3.3 NUMBERS OF FISH PER MINUTE

The three f actor ANOVA for mean numbers of fish per minute showed

yearly (8.23), sampling period (20.08), and zone (13.85) differences

(Table 6.3-19). The 1982 mean number of fish per minute (1,83) was

significantly larger than 1980 (1.59) but smaller than all other years.

The low mean number of fish per minute during 1980 was probably due to

drought conditions which existed in the Susquehanna Basin (Nardacci and

Associates 1981). The reason (s) for low numbers of fish per minute in

1982 was not readily apparent.

O
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Among sampling periods, the largest means were found in fall (both

October dates) and spring (late April and early Fby), while the smallest

was found in suniner (June through early August). Fish abundance in the

nearshore electroffshing zones may be linked to seasonal changes in

environmental parameters (water temperature, river flow. and secchi disc).

These factors were the first entered in the stepwise multiple regression;

however, they accounted for only 11.9% of the variability in mean number

of fish per minute (multiple R = 0.3462).

Differences among zones may be due to habitat preferences. The

smallest mean numbers of fish per minute were found at Zones 15A2, 10B1

and 9B5; all three zones had mud bottnms and little cover'(Table 6.3-1).

The largest means were found at Zones 10A3, 16A2, and 16BS which had

() sand, gravel, and/or rubble bottoms and cover in the form of boulders,

fallen trees, and emergent vegetation. Juvenile and adult centrarchids

(the most abundant family in electrofishing collections in York Haven

pond) generally prefer areas with sand, gravel, or rubble bottom and

cover (Carlander 1977 Scott and Crossman 1973). The larger mean=

numbers of fish per minute at Zones 10A3, 16A2, and 16B8 probably

reflect the greater abundance of centrarchids in these zones due to the-

presence of preferred habitat.

6.3.4 SUMMARY
.

To summarize, differences.in species composition and abundance

among zones, sampling periods, and years.are probably due to habitat

differences, changes in river' flow and water temperature, and

natural fluctuations inherent in fish populations. There is little
_O

evidence that TMINS had any effect on the distribution and abundance

of fishes in zones sampled by the AC electrofisher.

.__ - __ -_____- ___- _- - - _ -
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Table 6.1-1

Location and description of trapnet stations sampled in 1982.

Station Number Location and Description

TM-AQF-1A3* Southwest shore of St. Johns Island. Offshore gravel
bars which supported water willow (Justicia anericana)
reduced river flow and created a backwater in summer.
Small amounts of curly pond weed (Potamoneton crispug)
were located just downstream from the gravel bars in
summer. The area often received flow from the east
channel. The shore dropped quickly to a hard mud
bottom.

TM-AQF-11A2 West shore of TMI, 20 m downstream from Discharge. The
station received strong current and turbulence from the
Discharge located just upstream. A slight to moderate
backwater was present. The shore sloped gradually
over a hard mud and gravel bottom.

TM-AQF-11A3 West shore of VMI, 200 m downstream from Discharge.
This station was unprotected from strong river flows.
The bottom was composed of gravel and pebbles and sloped
gradually.

TM-AQF-9B2 West shore of TMI,1900 m downstream from Discharge.
The station was protected from strong river flows by a
backwater created by York Haven Dam. The bottom had a
gentle slope and was composed of mud.

* Prefix TM-AQF- deleted from station numbers for discussion in text.

O

_. -.
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1stle 6 h 2

List of eclentific and somsen na24e of fishes cellected by 1chthyological Asocciates, Inc.
f rom the Susquat. anna kites nest 1NDfS since 1974.

-

Ecleattfft Dane Cansaan hane
,

Aa.11d ee $ wfins
M,13131gg Linnaeus bowfin

Anguillidae Treshwater eels
Aa.. illa t ratrsia (Leeu ur) American eel

Clupeidae Herrings
g ;g,3 aestivalis (Mitch111) Blueback herring
fl u,g raeue tsrew un (w11eoc) Alewife
Mggs atrihasina (Wilson) American shed
leressa n ecedinnum ;Leaueur) Cissard shad

Salmonidae Troute
li bg tairdneri ktchardson kainbow trout
iglg.g 11gLg3 Linnaeus Brown trout
Saltelinan iceticalla (Mitch111) Brook trout

tooc,1dae F1kee
ligg y g e Linnaeue Northern pike
13p,3 viaseuinenev Mitch111 Muskellunge
L123 nizer Lesueur Chain pickeret

Cyprinidae Carpe and Ntonows
Comnestcena an'mplum (Rafinesque ) Central stoneroller
t arannius auratus (Linnaeus) Cc,1d f ish
tvrrinue cair to Linnaeue Cemeen carp
Ixericanten namillinrua (lasueur) Cstlips minnow
bc c or la microemn (Cope) River chub
k ier,.ta?nus crv e leucas (Mitch111) Golden shiner
Netr6Pla EC eaus (Abbott) Comsly shider
Netrengi ig,gng;gg (Mitchill) Cosenon shiner
N, treria huds mius (Clinton) Spotteil ehiner
h?treris trane (Cope) Swallowtail shiner
Nctreria Igh,gligg (Agaaets) Rosyface shiner
jic1LgtLg rritorterus (C ope) $potfin shiner
jic1ggig volucellus (Cope) Mimic shiner
riterhales ac,Lgggg (Rafinesque) 51untaose minnow E112Sriglga 16 Sag 1gg mafinesque fathead alanow
Phinicht5vs atratulus (Kermann) Blacknose doce
r inichthva cataractae (Valenciennes) longnose dace
11%111gg att,gpagulatua (Mitch111) Creek chub

;s ort ilus c orr oralin (Mitch111) Ta11tish

Catestomidae Suckers.
Carriedes ly,gtW1 (Lasueur) Qu111back
C a t os t mgg c teme r e ent (tAcep' de) White suckere
itvoertelium niaritans (Lesueur) Northern hog sucker
hmstra macreieridet n (Lesueur) Shorthead redhorse

1ctaturidae nullhead catfishesfetalurus igigg (Linnaeus) White catfish
agtalurwa IhLLA113 (Lesueur) Yellow bullhead
I.taLarus geb alesas (Lasueur) Brown bullhead
1:talurus. runstetas (Rafinesque) Channel catfish
Ji;Lgrag inaiants (Richardson) Margined madton

Cyprinodontidae Killiftshes
Funlahs diarhanas (IAsueur) landed k1111 fish

casteroeteidae S ticklebac ke
Lgligg 11Manstans (Kirtland) Brook stickleback

Persichthyidae Temperate bassee
Mrota ameri:ana (Caelin) White perch
2121 gag annett11a (Walbaum) Striped bass

Centrarchidae Sunfishes
Ambient! ten rt.restris (Rafinesque) Rnch base
Lecomis garitag (Linnaeus) Redbreast sunfish
Lagg31,g cyantlit s Rafinesque Creen euntleh' '
tecer:1a albbosas (Linnaeus) Pumpkinseed
1.erettis ame rcetirne tafinesque Bluegill
Mic rorterus delmnisat 1.arep6de $s.allmouth base
Mie m terus salvitten (Lacep4de) largemouth base
Pecxia annularie Rafinesque White crappie
remcxia cierommeulatus (lesueur) Slack crapple

Percidae perches( Etheostm clartedi Storer Tesee11 stas darter
-

Ithenetc%a 1g3311 (Cope) Banded datter
Inna flaveseey (Mitch111) Yellow perch
13,tgag IgliaLa (Stauf f er) Shield darter
LLis es red ten 311I133 21Ltggi Otitch111) Walleye

a

e

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _



Table 6.1-3

Fishes taken tay tr apnet **e 9- 11 Marc h 1982 near I?a I*!d .

Station T*i- A'X- I A3 TM-ALF- i l A2 pi- ASt .- I I M__. .. _lM-h!F-Yt.2 Tetal I t atch

page 9-10 10-11 9-10 10-11 9-19 la 11 9-10 10-11
Time 1341-1334 1336-1331 1355-I3'*7 1353-1345 1403-1405 1407-1358 1470-1424 I426-1420

Air Temp (C ) 5.5, 1.5 1.5, 9.5 5.5, 1.0 1.0, 10.5 e.o, 1.5 1.5, 10.0 5.0, 2.5 2.5, 11.0
Water Temp fr ) 2.5, 2.0 2.0, 3.0 2.5, 2.0 2.0, 3 . ** 2.5, 2.0 2.0, 3.5 2.5, 2.0 2.0, 3.5
pissolved onygen ( w /l) 17.4, 11.0 11.0, 13.5 12.6, 11.0 11.0, 13.7 12.7, 11.0 11.0, 13.6 12.6, 11.1 11.1, 13.6

pl 7.8, 8.1 a.1, 8.1 8.1, 4.1 8.1, 8.D B.1, 8.0 80, 7.9 8.1, 8.0 8.u, 8.0
secchi Disc fem) 20, 71 71, 81 20, t,6 %, 91 15, 71 .',89 15, 71 7k, e6
R f ver St age fel 1.34, 1.33 1.33,1.3G 1.34, 1.33 1.3., 1.30 1 . 34 I.33 1.33, 1.30 1.34 , 1.3) 1.31, 1.30 e

OWeather Clear, S aeew, Clear, S L w, Clear, Snow, Liear, everceer,
OSgu H;st e Ecpw tia r e Snow l*st e _ sfrer c aR_.. ita n e

No. of pecimens 7 8 11 10 12 5 4 5 62
_ _ _ _ __

.N,L of $ perles 5 4 6 6 _._ _l_ 3 f, 4 14

Spottall shiner 2 5 3 4 3 1 - - 20 32.3
Fallfish - - 1 - - - - 1 2 3.2
Ch il lbac k 1 - - - - - 1 - 2 3.2
White suc ker - - - - I - 1 - 2 3.2
Nart.hern bog sucirer - - 1 1 I - - - 3 4.9
Shor r heaJ r edhor se - 1 I 2 1 2 1 - M 12.9
':bannel catfish 2 - 1 1 4 2 - - 11 17,7

Rock bass I - -- * - - - - 1 1.6

Puey4 Inseed - I - I - - - - 2 1.2
Bluegill - 1 - - - - - - 1 1.6

$mallm uth bass - - - - 1 - - - I a.6
Witte crappie - - - 1 - - - 2 # c.9
Black crapple - - - - - - - 1 I l.4

iabilleT* . I - I - I ' I I -5_ __._t,l___

O O O
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- Table 6.b4 -

^ Fishes takes t>[ *rapnet ce 14-16 April 1992 erar.1111b. -.

- Statten Pt- AW- 1 A 3 YM- AW -ilA2 TPS- AQ-l LA.I I"t- A'7- 95 2 _Pt a l WJgh_
,

14-15 11-!6 14*l) 15-9 6 16-15 15-16 14-15 15-16

' 0944-n9st gre54-0947 0932 0931 ge390918 0922-0915 0,15-o970 0009-0a59 ceer-op59Date
Time

-

Air Temp (r) . 6.0, 12.5 12.5, 12.5 9A*, 12.5 12.5,11.0 w.0 12.5 12.5, 10.5 80.6, 19.0 10.9,10.0

Water Temp (C) 7.5, 4.5 ' 8. 5, 9. 5 . - 3.0, 8.5 8.5, 1r. 5 m.0, n.$ s.5, 9.5 7.5, n.o a.n, e.p

. pH
'

tag /1) 11.2, 11.4' . 11.4, 10.8 11.6, it.6 11.6, 11.0 11.5, 11.6 11.6, 11.0 11.5,11,6 f t .r. , 11.0
Dissalvel oryge*t

8.1, 8.1 8.1, 8.4 8.1, 8.0 8,0, 9.2 8.0, 7.9 7.9, 8.) 8.1, F.A R.C. m,.2

Eecchi Disc (rm) 81, % 9/e , 86 71, 74 7f. , 61 76. R6 86, far. 89, R9 69. 61

kleer Stage (at
* 1.93, 1.93 1.91, 1,91 1.93, 1.93 1.93, 1.91 1.93. 1.93 1.93, 1.91 t.93, 1.91 1.91, 1.91

Weather ' Clear, Clear, Clear, Clear, Clear, Clear, clear, clear,

Clear overs on Clear tiersa.st Clear (arercs M D ar (* rete s*L

No, of 6pecimens 3 5 4 5' 7 - 1 2 27

- No. cf Spec tes - 3 4 3 3 ,,,1 - ! _ _L _ 9
- - 1 ?.7

1 - * - -
.

5 18,$Camerna carp
I' - - 4- fin - -

$pottaff shiner ..
Channel eatt twh

* - 1 - - - 2 7.4

Roc k . bass
- 1 I I 2 - 1 6 22.7

PumpkinseeJ - I - - - FISM - - 1 3.7

' f;matimemth base - - - 1
- 1 - 2 7.6

White crappte 1 2 - - 1
- - 4 14.8

Black crapple - 2 3 - TAFFN - - 5 3 g.5

lellow perch
- - - - --

-
_1_ t .3,7

.p.
O
a

Tehte 6.1-5 - |

Fishes teben by trapnet non 21-23 April 1982 near TMfJt3.
1*!- g i1A3 TM-&lF-9R2 Tcis1 1 t atxhg

Stat 1we Va-AOF-1 A3 YM-4gF-tlA2

(. Date- 21-22 22-25 21-22 22-23 ' 21-22 22-23 21-22 7?-23

0945-1007 1011 -0 F.6 0930-0929 100ts-092 7 , c972-n915 0928-0953 Dens-epso opw.ons)

| Time

. Air temp (O 13.5,' 11.0 11.0, 12.0 13.5, 10.0 10.0,12.0 13.0, 10.0 '10.0, 11.5 'I3.0, 10.5 10.5, 11.0I

!
~ Water Temp (CI . t) 0,12.0 12.0, !!.O 13.0, 12.0 .2.0,11.5 12.5, 12.0 ' 12.0,11.5 12.5, 11.5 - 18.5,11.0

3

|

| Diesetve<l nwygen (eg/l) 9.6, 14.0 10.0, 10.2 9.8, 10.1 10.1, 10.6 9.9. 10.2, 10.2,10.5 9.6, 10.0 In.n. 10.4

pn ' 8.3, 7.8 7.8. 7.8 8.1, 8.0 8.0, 7.8 8.I, 7.e 7.9, 8.1 e.4, 3,1 m.1, m,2
I A, 28 15, 19 , 18, 30 t e,18 18, 30

| seccht Pisc (rm) . ti, 18 - 18, 30 '13, 18
,1.94, 1.82 2.06, t.94 I.94, l.R2 2.06, l.94 1.94, f.92'2.06, t.94

!" >ptver Stage (m). 2.06,1.% 3.94, 1.92
. Partly Cloudy, . Clear, Portly Claudy, Clear, orercest , Partly rlamly,

| Weather ' Fortly Cloudy. : Clear,-

' Clear Clear Clear - Clear Clear Clear Per_3ly Cle.edy c { e.es

It .15 .7, 7 2 9 19 7 97*
. No. of specimen,.
I No. of Spec ies 7 6 6- 4 2 4 5 6 17

. . - - * * - - 4 - t t,n

1 1.cComagen carp --

: Cniden shiner - I
'- ' - - * ,-

' - - - t 1.n
I ,

Spottei! <hiner
- --

(>s t i t hac h
-

' - -- - - - 6 - 6 ' 6. 7

whit' socker . - - 1 1 - - - - 2 2,3

White catfish - - * - * - - 2 - 2 2.t

grown tmlthemel , 1 - - - - - - - t 3.0

Channel catfish 1 - 18 4 - - 9 2 3. is.t

noch bass 2 3 .4 - -- 6 8 2 44 iR.6
I- - .- -i - p ).I

Redbreast sanfish 1 1
'

.

- -- - 2 9 p .2 -.

1 5 .-

I t 1.nPumphieseed .
Steentti -' -

' - - - - .-

.-
- 1 - - - - - I t .o ,'

L Seet termth bass
'- - - - - 1 - - 4 1.c

t,argememth be**
'

1 1i .- - 4 4,3
White etapple i 1 - e

4 4 '+ ! 2- 1 - - 11 'tg.}

.walleve - - 2 - - - - - _ 2 .41BIsek etappte

. . _ _ _ _ _ _ .
. . .

. . . . . . . _ . . . . . . . . . . . . .. .. . . . . . . . .
.. . . . . . _. . . . . . . . . . . . . . . .. .. .

.
. . . . . . . . . _ . . _ . . . . _ . . . _ . . . __ _ _ , _ _ _ _ _ _ _
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Ta$le 6.1-6

Fishes taken by trepnet on 3-5 May 1982 hear 1NI?ts .

Sretloa .f d*g .1.*] J J JF-11A' h h h}A) [A4, 9kj[[_ _ _ _ .Tkak (h[h
Date 3-4 4-5 3-4 4-5 3-4 4-5 3-4 4-5
Time 0 % 2-0954 0956-e952 09?7-0918 09%u-0935 0914-0923 0935-0916 O*O-0853 De%-ow.s

Air few (c) 16.5, 16.5 16.5, 15.0 16.5, 16.5 16.5, 14.0 16.5, 16.0 16.0, 15.0 16.0, 15.5 15.5, 14.5
Water Temp (C ) 15.5, 16.0 16.0, 16.5 15.5, 16.5 16.5, 16.5 15.0, 16.0 16.0, 16.0 15.0, 56.0 16.9 16.5
Dissolved 4*xygen (eg/l) 9.4, 9.8 9.8, 9.4 9.4, 9.7 9.7, 9.7 9.6, 9.8 9.8, 9.5 9.4 9.s 9.n, 9.4
pH 8.2, 7.8 7.8, 7.8 7.6, 8.0 8.u, 7.8 8.0, 8.0 8.0, 7.9 7.9, 8.1 9.1, 7.9
Secchi Disc fem) 61, % 94, 89 41, 91 91, 79 66, 89 89, 81 76, 104 1 N. , F6
River State (m) 1.39, 1.35 1.35,I.32 1.39, 1.35 I.35, 1.32 I.39, 1.35 1.35, I.32 I.39, 1.35 1.35,1.32
wuge r clear. C ear riest ,,11 ear C l e ar... f;1ea r (lear Clear . n ear J ear G ear d jear Cleardlear_(1% E lear
No. of specimens 9 Il 12 13 8 18 51 44 159
h _sf Spetles 2 _2 .2 I 1 4 10 _ 6. j2
Cancmon carp - 1 - - - - 1 - 2 1.3
Sp.it t ai t shiner - - - - - - - 1 I 0.6
Slusethead reJhorse - - - 1 - - 1 - 2 1.3
White catfish - - - 1 - 1 - - 2 1.3
Brown bullhead - I - 1 - - 2 - 4 2.5
Channel catfish - 1 - - - 2 2 - 5 1.1
Rock bass - 2 - 2 - 3 2 2 11 6.9
Redhreast sunfleh - 2 1 - - 2 ' - e 3.8
Pumpkinseed 8 3 10 4 1 5 10 6 47 29.6
Blue 6111 - - - - - - 4 11 15 9.4
Leput:f o hybrid - - 1 - - - - - 1 0.6
White c rappie - 1 - 3 - - I? 14 35 ??.0

| Eleck c rappte 1 - - I - 3 I? 10 . _ _ __ y _ _ _ _ I y_ d
O
ra

|
Table 6.1-7

|

|
7 shes t aken tsy trapnet on !?-19 May 1982 near TMINS.

,

l g atlog 1*t- AQF-I A3 ??l- AQF-11 A2 T'f- AQF-il A3 --TM _A g 93 L--wms.new---in..o
mm_..

fn g tjogh
I

! th te 17-18 18-I9 17-18 18-19 17-18 18-19 37-18 88-19
time 09'.6- 1 (m8 1010-1(69 0930-0942 0945-0945 0921-0927 cv30-09?? 0906-es51 Oss3-nM5?

' Air Teme (C) 23.5, 19.0 19.0, 20.5 23.0, 19.0 19. t] , 20.0 22.5, 19.5 19.5, 20.5 21.0, 19.5 19.5, 21.5
Water Teep (c) 22.0, 22.5 22.5, 22.5 22.0, 22.5 22.5, 22.5 22.0, 22.5 22.5, 22.5 22.0, 22.5 22.5, 23.0
Dissolved oxygen (mg/1) 8.0, 9.0 9.0, 8.2 8.1, 9.3 9.3, 8.4 7.8, 8.6 8.6, 8.5 7.8, 9.3 9.1, to.5
pn 8.4, 7.9 7.9, 7.6 8.5, 8.0 8.0, 7.8 P.4, 7.9 7.9, 7.8 8.0, n.1 8.1, 7.9
Secchi Dise (cm) 71, 10f. 104 94 64, 102 102, 91 69, 109 109, 89 t*, 107 107, 81
River Stage (m) 1.23, 1.20 1.20, I.19 1.23, 1.20 1.20, 1.19 1.23, 1.20 1.20, 1.19 3.23, 1.20 1.20, 1.I 9
ye4ther Cleat m y e N_te Ha rt Cleer. tiare .}jare J are Char. gare Itare. Rare t~,j ea rnb re itare , MareH

No. ut Spec imens 21 14
_

59 24 8 9 128 ee 345
p g o( ,gpegiea 6 5 5 3 3 4 6 ,j l1
Coesen carp 2 - - - - - - - 2 n.o
White catfish - - - 1 - - - I u3
emwn imilheed 1 - - - - - - - 1 r,t. 3
Channel cat f ish - - - * - 1 L - 2 0.6
R >c k bass 2 I I - 4 3 - - 11 3.2
Redbreast sunfjuh 1 I - - - - - 1 3 0.9
Creen sunfish - - - - - - 1 - I d.3
Pumpkinneed 12 ID 54 21 3 4 105 74 283 M2.0
B*aegill - - 1 1 - I 9 5 '1 4.9
White creppte - I 1 - - - 3 5 10 2.9
Ma< k c i a.puj e 3 1 2 2 - - 2 4 l' _4,1

O O O
_ _ - _ - - - - - -
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'71s' es take tw trarnet on 2-3 hene 1982 near TPfNs.h

1 artan 1'l- AUF- 1 A3 TM _A M IA2 TM; Q -11_AJ ~kht *F2_ Jhtml._ _ ' ketqh _
t

Date - 1-2 2-5 h-2 2-3 1-2 2-9 R-2 2- 3

cTime 9 tw #0- 1014 1021-995# 0 % 9--0948 P955-09 % 09M-U976 0929-0914 0918-0351 04'i5-"651
.

Air Temp 40) 70.0, 19.0 19.9, 21.0 19.S. 19.9 18.0, 20.5 19.S. 18,0 16.0, 19.5 19.5, 1A.0 i n , c, 17.3
21.0, 21.5 23.5, 21.0 21.0, 21.5 71.0, 2I.9 21.0, 21.5 23.0, 21.9 21.0, 21.5

Water Trap fr) '
,

23.0, 21.6

. - 8.l. 8.5 7.9, 8.3 8.3, 8.7 7.9. 8+1 81,87 8.1, A 0 8 0, n,4
Dissalved Oxyace 4*s/II 8.0,81

7.7, 7.8 7 h 8.1 7.9, 7.8 7.8 8.0 7.7, 7.9 7.9, 8.1 7.7, 7.9 7.9, 9.2
' paf . .

tem) 51, 25 25, Si 56, 23 23, 30 %, 25 _
1.64, I.73 1.M l.% , 1.73

?$. Jo e,* M, 51
Secchi t*isc
S f wer staire fa) 8 . M. 1. M 1.64, 1.73 1.66, R.M 'l.M. 1.73 1.M.,1.64

V*ather' Frit, Clear. Fr4t, riear. Faa. Clear, C1ese .

' Clear Pag.hJLapf _ Clear Parth CicatsdL (lear Partly (toudy _Xtear fattly_(taady2
No. of Specimens 31 SG 10 4 7 7 IJ 20 fi2

_,.

$ . of Spectes 8 6 6 4 3 5 5 6 1%

a:oeumon carp .7 I 1 - 1 - 1 - 11 7.7

ifver thuh - - - - - - - 1 1 c.7

Quillbark 3 - - - - - - - 3 2.1'

White seerver - 1 - - -

- - - 1 p.7

. Lite catfish .
- - - - 1 - - I o./

Brawn bullhead 4 - - - - - 2 2 R L6

Channet catfish' - : .I 3 1 3 - - - 8 4. e.

, Rock bass 2 2 1- 1 1 3 - 1 13 9.2

' Redbreast sunfish . + - 2 - - - - - 7 1.4

' Pumpk l aseert ' 11 34 - - - I I 6 53 17.3

Bluegill - 3 - + -' I - + 4 2.4

( -- White croprie - 1 I l- I
- - 4 7 1% $ 0. 6

Ploc k c rappte ' ? 7 2 1 - - 1 5 3 21 11.m
D

. Lejlaw Perch 1 -
-

- - - - - 1 Lf.__ o
,.,.

L)

- Table 6.1-9

Fishew tance by trepnet on 23-25 Jeene 1982 neer TMDts

Ita tjom. pt-AnF-1A3 YM-AQF-11A2 _ _ TM-p|F-11AJ _ __y1 Avg 9lpe . . , J.P.131 10 mt5h__

o 24-25 21-24 24-25 - , 23-24 24-25- 23-24 24-24pare ' 73-24 ,

1042 1037 0921-1018 1022-1016 0912-0956 095 9-l otWs e9ao-e9?) **26-889020919-1019? Time

Air temp N ) 19.0, 22.5 - 22.5, 28.0 19.0, 21.5 - 21.5, 21.5 1R.5,20.0 ?o.0, 21.0 in.5, 19.5 19.5, I n .n

20.5, 22.6 . 22.0, 21.5 20.5, 21.5 21.5, ?l.3 20.3,'2l.5 21.5, II.0 20.5,21.0 21.0,21.0
Water Ten , (O . ._

Dissolv*d (*=yren (egt/1). '8.5, 8.4 8.4. 9.9 9.4, 8.6 9.6. 1.6 M.5, 9.6 9.6, 9.5 S.5, g 2 4.2, 9.9

- secchi Plec . (can.
7,4, 7.6 - 7.e, 8.0 7.4, 7.6 7.6, 7.5 7.4, 7.6 7.6, 7.6 7.4, 7.9 7.9, 7.6

pM . .
78, % 64, 48 - 28, 49 4F, 4 30, 13 55, 34 . 3), to 44, 44

c

River St aze' 4m) 1.52, 1,46 'l.46,1.40 1.52, 1.46 f .46, 4 &O - 1.52,1.44 - 1.46, 1.49 1.52, 1.66 s .46., 1.40

Weagher Clear. Clear Chmfdest { Lear Qear Cleah JJe_er Cicer, Clear CJ ear,JJear Cle=rtClear J tear, Geer

No. et spec imesas 3 28- 12 23 - 30 16 36 46 19s.

No. of spegjes 2 9 8- 6 7 6
. _ , . _

6 7 ._ ., , L,

cessuna carp - 11 - - - - 1 - 2
_.,

I.o

Uniden e ines,, .- _--
- - - - - 1 1 n.5

Sp-tfin shiner. -- - - - - -2 - - 2 Ip

* - - 3 1.E
Quilthact - 1 m - 2

Wh6te sucker . - - - - I.
- .

- I pA
'

> - -- 1 - - - . t 0. ,
Tellaw bullhemt; -

1 * I - 3 I e 1.1
Brown bullheme- f .-

rhannet catfish . - I f - - - - - 2 1.o
15 - 7.*

Rect hans - ;I 3 I 5 'I 2 *

1 I - - - - 3 1A'

Redhrease susfish - I.

rumpft inneed ?- 14 t 10 * 4 14 26 M 33.2'

; Ble.egi t ! , !. ') I $ - 1 2 2 15 7,7
.

.4 3 4 5 2 8 6 32 16,1
| 'Jef te trapple .

- 2 1 2 1% '6 7- 14 47 7'. .n
.-

[ niack crsppie
- - -- - - 1' - 1 , g_, .

j -Leyow fergh - -

.

i

. . . . . . . . . . _ . , . . . . . . . . . . . . . . . . . . . . . .
.. . . . . . _ . . . . . . . _ _ . . . . . . . . . . .. . ._ . . . . .

. . . . . . . . . . . . . . . . . . . _ _ . . _ . . . . . . . . . . _ . . . . . . . ._
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Table 6.1-10

Fishes taken by t reprint on 7-9 .hs t,19M2 near TMim .

1La t.1.i@ N!f -1AJ _._ _ _ ___._ . _ _ __._,@pg - 1 1 Al __ _ _ ___ _ __ _ __, _ M A@ - I ! JL)_ . . _ . _ _ _ _ _ . _ . _ . _ _ _ . . ppg -p 2 __
. . . _ _ . . _ _ _ _ . . - . _ _

._ _ . . _ . _ _ _ . _ .

Tgle! " ( atth
_ _. _ __.

Date 7-8 B-9 7-8 6-9 7a 8-9 7-8 e9

Time D945 - l Ot 3 I OO 7- fW .0 09 % -0 % 7 0%1-0't22 0927-093n (M 3 3.two7 ovi 7.yme &,o2.f ag

Air Temp 40 ) 25.0, 2s.5 2M.5, 25.5 25.0, 27.5 27.5, 24.'5 24.5, 27.5 27.5, 25.0 24.5, 27.5 77.5, 24 5

Water Temp 4C ) 21 5, 25.5 25.5, 25.5 Is.5, 25.5 25.5, 25.5 23.5, 25.5 25.5, 25.5 23.5, 25.0 25.0, 25.5

Dis wived Oxygen insg /16 8. 3. 8. 6 6.6, 8.5 9.2, 8.7 8.7, 8.3 8.2, 8.5 8.1, 8.2 8.2, 8.2 n.2, s.3

pH 8.0, 7.5 7.5, 8.4 9.2, 7.8 7.0, !! .1 9.0, 7.6 7.6, 8.e 7.6, 7.6 7.6, e.0

s m) 48, 53 53, 3J 51, 51 51, 36 53, 53 53, 36 Ad , 5+ 56, 43
se<<.hi Disc e

hiver Stage (m) 1.34, 1.33 1.33,1.28 1.39, 1.33 1.33, 1.29 I.39, 1.35 1.33,1.24 1.39, 1.11 1.13, 1.28

Weat hes t'ar t ly C imaf y, clear, Partly Clmdy, clear, Partly t.1m.fy, naze, Partly it M y, Mase,

C.jear . Hare Clear H4ze H.* z e it.a r e he Hase

lio. of Spec imen6 25 26 12 11 14 12 3' 27 1 h4

h E..JP*C!** 5 8 __.) 7 6 4 6 7 Il
f

Golden shiner - - - - - - 2 1 3 1.s
rNillb c k

- 1
- 1 1 - A I 5 3.0

White catfish - - - - - - ! - t o,e

troi.m bullhead - 1 - - - - - - t o,g

Channel c ar i j ah 2 - 1 I - - - 4 2,4

kak bass 2 2 1 1 1 2 - - , 5,5

Redbreast siatish - 1
- 1 - - - - 2 g,7

Pumpkinseed 5 9 - 1 3 I + 5 31 18.9
Bluegill - 1 2 1 2 - 1 ? 4,3

h aij hytertd - - - - - - - I i U.6

White crappie !! 6 4 5 2 5 13 to 5. u,3

B lar k c rappie 5 5 4 - 5 4 iL 9 f, 3 ;g 7
- - -

I
YeI WEtt h - - - 2._ _ _ _

1 1 - g- o'
I-

!

l r bie 6.1-1t

trapr July 1982 eemr TMim .

__

-e on 14-21
- _ . _ _ _ _ . . _ _ . _ _ . . . . . _ _

E-ishes takens by

stattan T+ Aor-1A_3 TM e -IlAl_ f M- Arg-l ! AJ_
-

_ ,_ yt9 f-M Q _. . _ _ _ _ _ . _T ut e l _ _ . 'J e rg h _
>
l

r.a t , 19-20 20-21 19-20 20-21 19-20 2 te 2 t 19-20 2o-2$
|

Time le31-1430 1434-1446 1412-1400 1407-1420 14s6-1345 1351-1405 6351-13em 1312-1313

|
Air Te., p <c ) 30 3 , 24.5 24.5, 26.5 32.5, 25.0 25.u. 25.5 31.5, 25.0 25.0, 25.5 2a.5, 27.o 27.o, 25.5

Water Temp fr) 30.5, 27.5 27.5,27.0 30.5, 29.0 2M.0, 26.5 39.5, 28.0 28.0, 26.5 30.9, 29.n 2R.0, ?6.5

t!issolved Owygem (mg/1) 10.5, 7.9 7.9, 9.3 9.5, 7.8 7.8, 9.1 9.5, 7.6 7.6 9.0 8.9, 7.0 7.0, 9.4

pH 8.6, 8.4 8.4, 8.3 8.6, 8.5 8.5, 8.3 8.6, 8 3 8.3, 7.9 8.6, s.) e.3, 7.4

Seccht Disc dest 5 6, $1 51, 51 46,46 46, 56 51, se 46, 41 48, 56 u, 58
i River- 9tage pi t 1.13, 1.1? 1.12. I.12 1 t1,1.12 1.12, 1.12 1.13, 1.32 1.12. 1.12 1.13, 1,32 . 12, . 12

weather Port ly C loudy, overcest, Partly Cimmf y, Light Rsin. Partl y C !caudy, (Nercast, Fer r t y C lemdy , s everc as e ,'

ove ri.a s t qca r Li,ght R a 1.n t! car overcast (lese (..ercest _ r l e s t_._ __ . ,

No. of Spec imens 2 6 35 38 15 11 66 35 210
_ _ _

No. at spre ses i _I 6 6 6 _.1____ _,._5 6 11

Costmna c a r p
* I - - - 1 0.5

Spotfin shiner - - - - - 1 - 1 4* 5.

White tfish - - - - 1 - - - 1 o ,5

firown thesJ - - - - - 1 - 3 1.4
Gamws etfish 2 - - - - - - 1 3 1.4
Pac k bass - - 1 3 2 2 - 1 9 ..)

Redbreast sunfish - - 1 - - - - - 1 p.5

Punpaimmeed - 4 24 23 1 2 11 12 97 an.2

Bluegill - - 2 3 2 2 4 4 17 d.1
White c rappie - - 2 2 2 - 17 8 31 14.8
gjask erapple - l___ l____.__.,,_k_._. _1 ___ , _ i.,.__ __ __ _ _ _ ! 3 1 46 21,9 _

O O O
- - - -
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Table 6.1-14

Ft bes taken hv trapnet on 1 - 1 %pted.e r 1%2 near Y N W. ,

$tartom T'9- M1t'- 1 A 3 T**- Aut - I I A2
_ Tw of -!! A.1 ree-Am - 42 b st ;ppt

i
6

Fate 1-2 2-3 1-2 2-9 17 73 g_y , , ,
,

Time 1425-1441 1444-1.40 l ',I t,- 1415 141 si-I r.i y i t,oji_13 5 7 1355.g333 g y 5,. g , g 7 g 3y,y g y; 9 j
!

Air Temp (O 24.*, 29.5 29.i. 25.D 24 ts, 27.D ~.7 0, 24.5 2 .5, 27.0 27.0, 25.0 24.n, 30.'s 30.0, 2LO
Water Temp (C ) 22.5, 25.5 9 . 's . .a 22 5, 24.0 24.0, 24.5 ? ? . 5. 24. '> 24.0, 24.5 28.0, %5 24.5, 2 .5
Dissol ved Ozygen (mm / l .1 9.8, 10.7 T.7, 9.2 9.0, 9.* 9.h. 8.4 8.6, 9.4 9.4, 8.2 8.7, 10.4 t ri.4, 56. E
pit 5.4, 7.9 7.9 7.e 8.3, T.e 7.8, M.4 P.2, 7.9 7.9, 8.3 8.2, 5.1 M.1, 7.9
sec, ta ut se (c. , 4s, 61 61, 2a 36, 53 53, 2e 43, 56 56. 2n 4=, Se 58, 31
stiver sta g m 0.9s, 0.97 0.97, t.98 n.ss 0.97 c.97, o.93 0.v9,0.97 0.97, 0.9s 0.38, o 97 o.97, o.9a
Weather tivercase, Par t l y 8 !<"sd y, I'ver c as t , Par t l y t imed y, Ove r c as t , Par t ly ( Imady, t' vert e s t , Fortle Cim.dr,

,

!Partiv (lemsy Pertly Cic de I a! ti v C lcely Part1,cl M y rarely f l owt y Partiv D ed, F=r t ir C logyri1L$W s !No. of Spec imen_ 10 20 24 19 25 20 *d 30 209
No of % ctes 3 5 7 El h 7 7 5 d2_ ;C noswns c arp - - - - - - 1 - 1 OASpor f ia sh t mer - - - - - 1 - - 1 0.%N rthead redhoese - - - I - - - - I n.5
khite cat fish - I - - 1 - - - 2 1 ye
t hanml c at fish - - 1 2 - - 2 - % 2.5Rock bass - - - 1 3 2 1 2 9 4.4Reifb r ea s t sunfts% - - 6 2 1 1 - - lo c,9
Pampkinseed 4 15 5 6 16 11 12 12 en an 9

,

'

Bluentil - 1 1 1 1 1 15 . 24 l i . sg
White croppie 3 2 2 2 1 2 l ') 10 12 15.9
elec k c reppte 3 I 8 4 - 2 14 2 34 16.7Walleye - - 1 - - - - ! o .5

7

. Table 6.1-15
i

' Fishes taken by trapnet en 14-16 $+pt ember 1982 near l'irNs .

,
'iretion f*t- A*rf - 1 A 3 T**- AUF- 11 A7 '!*1- At 1T-Il a ) ?p. Ar.? - 15 2 T nt a t i t att h

i ',

fv t e 14-15 15-16 14-15 15-16 14-15 15-16 14-35 15-16
Taw 0947-1904 l OO*.r. i ryol 0935-0950 0952-O % 4 0923-0912 0934-O'29 090F o*I5 tral 7- t>9co+

A i r t emp Kb 21.0, 23.5 23.5, 23.0 21.0, 23.0 23.0, 23.* 21.0, 22.5 22.5, 23.0 70.5, 22.5 22.5, 22.5
Water te np h- ) 23.5, 23.5 23.5, 23,5 24.0, 24.0 24.0, 24.0 24.0, 24.0 24.0, 24.0 24.5. 4.0 24.0, 21.5 i

Dissolved axygesi tegfl) 9.4, 9.0 9.0, 8.9 8.7, 9.3 9.3, 8.0 8.2. 9.4 9.4, f.e 9.2, 4.5 9.5, s 7
pH 8.8, 8.3 8.3, 8.4 8.7. 8.6 8.6, 8.4 8.7, 8.4 8.4, 8.3 6.0, e.7 8.7, a.5
Seu h t l'isc (ca l 41, 64 64, 71 41, 69 69, 74 36, 69 69, 71 53, 76 74, 79
Wlver stage tal U.94, 0. % 0.%, 0. % 0.94, 0% 0.% , 0.% 0.94, 0.9, 0.% , 0.94 0 % , p . 9r. c.94, 0.%
we4ther Fee. Maze Hare. tleer Fog. Uare Hsre. C lear Fca. Hare Fist e . r. leer F sg . Fare Hare. r" lear
No. of spec tmens 16 19 10 9 is 11 le 3g 115
6 of '.per les 3 6 6 4 6 5 _5 5 I r*

; r.wamn c arp - - - - - 1 - - I s ''

Yellow bullhead - 1 - - - - - - 1 0.7- rhannri c ar i t +b - - - 7 1 - - 3 $.2
Pock hans - 3 1 3 1 - 1 2 11 m.1 f

Te hecast suetteh - - 1 1 - 1 - - 1 ' 2
,

i Pumpkinseed 6 8 4 4 10 e 8 10 5e 41.5
i Bloegfli - 2 2 1 3 - 1 11 20 16.8

large=no n bass - - - - 1 - - - I ?.7Wh i t e crappfe 4 2 1 - - - ) 7 17 12.ta

| B l a .. & < r sale 6 3 1 - 1 2 3 6 22 1 s 3_
I
4

.

.

l
'

!
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Table 4 l*l6
1

'

.

' Fishes taken by trapnet en 5-7 Crtnbec 1942 eeer THINL
,

! ' station TM- A9F-! A3 _1M-AUF-ilA2 TM- 4W-lly TM-AW **B2 T>tal '. Qtp _ j
i

i

''6 6-7 5-6 +7 %-4 6- 75-
,

, '5-6'
.

16 9-1611 1.2*-1626 1629-1350 1415-1609 14nR-I316 1401-13 % 1316-1394 rDate '6-7

. ' T ime 1435-1455 I

Air Temp sc r . 20.0, 76.5 76.5, 23.3 20.0, 23.w 23.0, 23.5 20.0, 24.0 24.0, 22.5 19.5. 2t..o 26.p. 22.5 ,

i
Water Temp ICs .

19.5, 20.5 70.5. 70.5 19.5. 20.0 70.**, 20.5 19.5, 19.5 19.?, 2n.5 70.p. 22.0 22.e, 21.5
.

9 ' , 12.2 12.2, 10.6 4. 3. 10.t- te.6, 9.8 9.3. 10.6 10.6. 9.8 9.6, 11.3 18,3, 10.0 .Piswatved Owygen (mg/l)'
8.3, 8.1 ' 8.I, 8.2 5.1. 7.7 7.7 8.3 p.1, 7.9 7.9 p.3 8.0, 8.1 3.1. 8.4 [pH

* secchs Disc tems 58, 66 84 , 53 51, 54 58, 56 61 . 5 4 %. 53 s.m. 61 ~ 61 % 'f
d

Rtwer Etage (mt . 0.99, D.98 0.98, 1.09 t'. 9*. 0.98 0 78. I.09 0.99, 0.M 0.9A,1.09 0.99, 0.99 45.98. 1.09
f

'

i Weather tiare. Hase Mare. pare tiare. More twe. Mare nare. More Hare. Haae Here. Hare BereJee
No. of Spec imens 25- 21 37 2?. 1% 10 -39 % 228

m+. of species" S 5 5 5 ? 4 7 4 9

* White socker - 1 - - - - - - t 0.4

4 thannel catfist. - - - - ? .

1 - 3 1.3
Rock tese .- - 1 4 2 1 2 - t (* 6.4

Redbreast sunfish - 1 3 1 ! - 1 - 1 8 3.5
Pump 6 tneeed - 19 8 28 14 8 4 21 16, 122 53.5 ,

-

* - - *. I 11 '6e .}
1 .'2Rinegilt i

6

.Largemouth base ' - - - * -
.

* I I 2 0.9

L White erapple 1- - 6 2 1 - 8 14 % 14.9

J, lac k t ranet, 3 7 3 4 7 2 1 15 37 16.2 ('
p .;

O' '!

j. ra ,t

j
.

Table 6.1-17*
!

Fintees taken by trapnet on 18-70 fktaber 1982 eear 1 PIN %
9

t' Station TM-AOF-t A3 1N-AUF-11A2 T**- A9F-ll A3 TM-Nw **2 Total 7. s etch I

$
-

i
. fast e cl8-19 - 19-70 18-19 19-20 IM-19 19-?O 19-19 19-70
) ' Time '1413-t&A6 1447-1420- 1400-1419 1471-1359 1331-1 % 7 8 % 9-1397 1 %O-1332 13 %-132n [

h
Air. Temp tr y 13.5, ?O.0 20.0. 20.5 13.0. 19.0 19.0,' 19.0 13.5, 85.0 15.0. 19.0 12.0, 19.5 . 19.5, In.5 i

i

; ' water Temp (#')
.

11.5, 13.0 - 13.0, 13.5 10.5, 12.0 17.0,13.5 10.5, 11.5 -11.3, 13.5 11. *, 13.n 13.0,1 .5 {

| riosolved oxygen (mg/l) . 10.3. 18.6 11.4. 11.9 10.1, 11.0 11.0, 11.4 10.0, 19.6 30.4,11.6 80.e,10.3 In.3, * 6 ;

pH 7.8, 7.9 7.9, 8.3 7.8, 7.7 7.7, 8.2 7.7, 7.7 7.7. 8.1 7.4, 7.7 s *, m - (
A1, 122 ,122, et 94, 91 91, 61 97, 104 104, % e6, 1st 114, 7,* seccht niec (ca ) .

0.95, 0.% 0.96, 0.94 0.95, 0.94, 0.94, 0.94 0.9%, 0.94 0.94, 0.94 ss.95,; 9.M 0.94, .6- River Stege fa) ,
,

-' Weather f: leer, . C lest. . Clear,' Clear, t' lear. (leer. . f l eer , fle r.e

Clear Partle Cloudy Clear PartlW Clowly C lear Pas tir Claudy Clear ppgg), g im.d,

} Mn. at.Sperimene . -2 4 24 ,10 66 20 - 15 5 t74 {
j

,.

. No . of Species '2 3 4 3 3 5 6 ,. 4 9

4
Amen teen shed - 1 '- -- - - - - t 0.8 ;

.
- - - - - - 1 1 n.cKpottall shinerJ

)- Yellow bullhead ' - .-
- 1 ' - - - ' - 1 0.$ t

n,=k bas. 'I - 3 4 to 3 1 I 23 tg.5 h

j.'
gredbr eas t sunfish' - .-

- - -- 3 - - 3 *6.
5 32 10 to t 79 *,3. y |

,

j.- rwaphineeed , 1 12 18 i

sfi' white crappie. - - '1 - 2 ? ? 7' 7 A6
Fts.-t craptie ' - . 1 2 - - 2 ? - F

*
.. ,a

- Yellow peach ' - - - - - - 2 - 2 _lL , |*

I
' I

&

4 .

I

'
A

*
E

<. - , . , ..- , - .,. ,
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!able 6.1-22

Sunnary of fishes taken at trarnet Statier TM-AQI-1 A3 in 19f 2.

Month Mar Apr May Jun Jul Aue Sep Oct Nov Dec Total * Catch.

Aretican shad - - - - - - - 1 - - 1 0.2
Common carp' - 1 3 9 - 1 - - - - 14 2.9
Golden shiner - 1 - - -- - - - - - 1 0.2
Spottail shiner 7 1 - - - - - - - 8 1.6
Quillback 1 - - 4 1 - - - - - 6 1.2
White sucker - - - 1 - 1 - 1 - - 3 0.6
Northern hog sucker - - - - - 1 - - - - 1 0.2
Snorthead redhorse 1 - - - - - - - - - 1 0.2
White catfish - - - - - - 1 - - - 1 0.2
iellow bullhead - - - - - ! 1 - - - 2 0.4
Bravn bullhead - 1 2 4 1 - - - - - 8 1.6
Channel catfish 2 2 1 2 4 3 - - 3 - 17 3.5
Rock bass 1 6 5 5 4 2 3 1 6 6 39 8.0
Redbreast sunfish - 2 4 1 1 - - 4 1 - 13 2.7
Pumpkinseed 1 7 33 61 18 13 33 30 11 1 208 42.9
Bluegill 1 - - 7 1 3 3 3 13 - 31 6.4
Lepomis hybrid - - - - - - - - 1 - 1 0.2
5mallmouth bass - - - - - - - - - 1 1 0.2
White c rappie - 5 2 6 17 6 11 1 4 - 52 10.7,

Black crappie - 8 5 11 12 7 13 11 7 74 15.3-

Yellow perch - - - 1 - - - - - - 1 0.2
Valieye 1 - - - - - - - t - 2 0.4
No. of Specimens 15 34 55 112 59 38 65 52 47 8 485
No. of Species 8 10 8 12 9 10 7 8 8 3 21
No. of Collections 2 4 4 4 4 4 4 4 4 4 38
No./Collectiri 7.50 8.50 13.75 28.00 14.75 9.50 16.25 13.00 11.75 2.00 12.76
Diversity Inaex 2.23 2. 4 1.96 2.36 2.36 2.64 1.94 1.83 2.62 0.94 2.80

0
Table 6.1-23

Sunnary of fishes taken at trarnet Station TM-AQF-llA2 in 1982.

Menth Mar Apr May Jun Jul Aug Sep Oct Nov Dec !atal 1 Catch
Gizzard shad - - - - - - - - 1 - 1 0.2
Common carp - - - 1 1 - - - - - 2 0.4
Spotta11 shiner 9 1 - - - - - - - - 10 1.8
Tallfish 1 - - - - - - - - - 1 0.2
Quillback - - - - 1 1 - - - - 2 0.4
White sucker - 2 - - - 1 - - - - 3 0.5
Nerthern hog sucker 2 -- - - - - - - - - 2 0.4
Shorthead redhorse 3 - 1 - - - 1 - - - 5 0.9 i

|White catfish - - 1 - - - - - - - 1 0.2
Yellow bullhead - - - - - 1 - 1 - - 2 0.4 |
Brown bullhead - - 1 1 - - - - - - 2 0.4
Channel catfish 3 23 - 5 2 2 3 - - - 38 6.7
Rock bass - 6 3 6 6 5 5 12 7 1 51 9.0 |
Redbreast sunfish - 1 1 4 2 1 10 2 - - 21 3.7
Pumpkinseed 1 - 89 11 48 27 19 4 8 1 271 48.0
Bluegill - - 2 6 8 4 5 - 3 - 28 5.0
Lepomis hybrid - - 1 - - - - - - - 1 0.2
Smallmocth bass - 2 - - - - - - - - 2 0.4
W ite crapple 1 - 4 9 13 5 5 7 5 2 51 9.0
Black crappie - 6 5 6 15 7 13 9 5 - 66 11.7
Walleye 1 2 - - - - 1 - - - 4 0.7
No. of Specimens 21 43 108 49 96 54 62 98 29 4 564
No. of Species 8 8 9 9 9 10 9 6 6 3 20
No. of Collections 2 4 4 4 4 4 4 4 4 4 38
No./ Collection 10.50 10.75 27.00 12.25 24.00 13.50 15.50 24.50 7.25 1.00 14.84
Diversity Index 2.32 2.06 1.13 2.82 2.19 2.32 2.64 1.49 2.30 1.25 2.63
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Tablo 6,1-24
,

.ary of fishes taken 6t trapnet 5tation TM-AQF-11A3 in-1982.

Manth Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total * Catch.

Common carp 1 1 - - - 2 0.4- - - - -

Spottail shiner 4 8 1.B- - - - - - - - --

Spotfin shiner - - - 2 1 - 1 4- 0.9- - -

Ou111back - - - 2 1 25 26 6.2-
-

- -

k'hite sucker 1 - - 1 1 - - - - 3 0.7-

Northern hop sucker 1 1 0.2- - - - - - - - -

Shorthead redhorse 3 - - - - - - - 3 1 7 1.6
L'hite cat fish - - 2 1 1 1 1 6 1.3- - -

Yellow bullhead - - - 1 1 0.2-- - - - - -

Brown bullhead - - - 1 - - - - - - 1 0.2
Channel catfish 6 3 3 4 3 2 17 36 8.4- - -

Rock bass B 10 *2 7 4 6 16 4 2 69 15.3-
.

Redbreast sunfish 2 - - - 3 4 1 - 10 2.2- -

Pumpkinseed 43 5 7 14 45 -56 7 147 32.7- - -

Bluegill - - 1 2 6 2 5 1 17 3.8.- -

Smallmouth bass 1 - - - - - - - - - 1 0.2
Largemouth bass - 1 - - - - 1 - - - 2 0.4
White crapple - 3 7 9 4 3 5 3 1 35 7.8-

Black crappie - 2 5 22 20 4 5 6 4 68- 15.1.-

Walleye 1 1 2 0.4- - - - - - - - - -

No. of Specimena 17 18 36 60 52 60 74 89 40 4 450
No. of Species 7 5 7 13 8 10 11 6 8 3 20
No. of Collections 2 4 4 4 4 4 4 4 4 4 38
No./ Collection 8.50 4.50 9.00 15.00 -13.00 15.00 18.50 22.25 10.00 1.00 11.84

.

Diversity Index 2.25 1,91 2.26 2.75 J 37 2.44 2.09 1.66 2. 37 1.25 3.04

i .le 6.1-25
l-
I Summary of fishes taken at trapnet Station TM-AQF-9B2 in 1982. '

Month Mar Apr May Jun Jul Auc Sep Oct Nov Dec Total % Catch
Common carp - 1 1 2 1 1 6 0.6- - - -

River chub - - - 1 1 0.1- - - - - -

Golden shiner - - - 1 3 2 - - 1 7 - 0. 7 '-

! Spotteil shincr 1 1
' !_ 3 0.3- - - - - - -

fallfish 1 - - - - - - - - - 1- 0.1i
'

Quillback 1 6 2 4 13 1. 3 -- - -- - - -

White sucker 1 -1 0.1- - - - - - - - --

Shorthead redNrse- 1 1 2 0.2.- - -- - - - - -

White catfish 2 - - 1 '3 0.3- - - - - -

Brown bullhead . - - 2 8 3' 1 1 15 1.5- - - -

Channel catfish 11 3 1 2 1 3 12 33 3.2- - -

Rock bass 4 4 5 1 6 6 4 3 1 34 3.3-

Redbreast sunfish -- - 2 - - - - 1 2' 1 6 0.6
Creen sunfish- 1

'

1. 0.1- - - - - - - - -

Pumpkinseed - 2 195 41 55 7 42 48 24 2 416 40.3
Bluegill - 1 29 4 9 4 31 8 8 - 94 9.1
Lepomis hybrid - - - - 1 - - - - - 1 0.1
Smallmouth bass 1

'

-'
1 0.1- - - - - -

.
. - -

Largemouth bass - - - - - - - 2 1 .- 3 0.3
k'hite crappie 2 - 39 25 48 33- '30 28 10 1 216 20.9
Black crappie- 1 -27 29 42 - 20 25- 18 5 -167 16.2- -

-Yellow perch 1 1 1 - - 2 5 0.5-- - - -

Wallaye 2 - - - - '- - 1 3 0.3-

No. of Specimens. 9 -29 305 117. 167- 78- 137 113 59 18 1032
of Species- 7 9 -12 10 11 9 :7 10- all 6- 22
of Collections 2 4 4- 4 4. 4 4 4 4 . 4 - 33

No./ Collection = 4.50 7.25 76.25 29.25 41.75~ 19.50' 34.25 28.25 14.75 4.50 27.16
Diversity Index 2.39 2.46 1.76 2.37 2.25 2.31 2.25- 2.23 2.57 1.53' 2.57

.

, , - . - . , ,~ry 4 -e- .,c .-_.o. . - .-#r-e -~.._w, ,4. , _ , :y,, ,, # ,.m,e,, , - . . e , , . , ~ , , , , ,.,,,,.v,mm.y.._,#._,..w., ,.,_.y,4
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T a t- l e e.1-26

; Monttly summary of fishes taken by trarnet 17 1982
I

-Mmth 'M r Art Su y Jun Aug st Lyc lotal 1 (4tchi
,

] American erad - - - - - - - 1 - - 1 +
| Cirrard stad - - - - - - - - 1 - 1 +

temren carp - 2 4 13 1 2 2 - - - 24 0.9
i River chub - - 1 - - - - - - 1 +

GelJen shiner - 1 - 1 3 2 - - 1 - 8 0.3
Spottal' shiner 20 6 1 - - - - 1 - 1 29 1.1

j Spetfin shiner - - - 2 1 - 1 - - 4 0.2
Fallfish - - - - - - - - - 2 0.1.

Ou t llb ack e 6 5 30 - - - - 44 ) 9. -

White sucher 2 2 - 2 - 3 - 1 - - 10 0.4
Northern hos sucker ) - - - - 1 - - - - 4 0.2
Shorthead redherne S - 2 - - - 1 - 3 1 15 0.6
Alte at tish - 2 3 2 1 2 - - - 11 0.4
Yellow t ullt e aa - -

. 2 1 1 - - 3 0.2
Brown bullhead - 1 5 1. 1 - - 1 - 26 1.0.

Channe' cititah !! 36 7 10 7 9 8 3 23 12 126 5,0
Rock bass 1 2- 22 28 18 17 20 33 20 10 193 7.6

| kedb r ea s t suntish - 3 9 5 3 1 13 11 4 1 50 2.0
Green sunrish - - 1 - - - - - - - 1 +
iumpkinseed 2 9 330 118 128 61 139 201 50 4 1042 41.2

i Bluegill 1 1 32 19 24 13 4. 11 25 - 170 6.7 |
lepomin hybrid - - 1 - 1 - - - 1 - 3 0.1'
Sma11meuth bass 1 3 - - - - - - - 1 5 0.2

,

Largemouth bass - 1 - - - - 1 2 1 5 0.0-

| White crappie 1 6 45 47 87 48 49 41 22 4 354 14.0
Black crappie 1 16 .2 68 89 38 56 44 21 - 373 14.8
Yellew perch - 1 - 2 1 - - 2 - - b 0.2
Walleye 5 2 - - - 1 1 - 2 - 11 0.4
No, c Specimens t2 G4 50% 336 37, 230 335 352 175 3e 2531
Ne of Species la 18 13 17 14 16 14 13 13 e 27
Nc. of Collecticos e 16 16 16 16 16 16 16 16 16 152
No./ Collection 7.75 7.75 31.50 21.12 23.38 14.38 21.12 22.00 10.94 2.12 16.65

| Diversity Indes 2.48 3.17 1.89 2.84 2.46 2.89 2.49 2.05 ' 88 2.27 2.83
f + Less than 0.051.

Table 6.1-27

Summary of fishes caVen at trapnet stations in 1982.

Station TM- Af f-l A ) IM-Ai9-llA2 TM-AQF-ilA) TM- AOI - 9 B 2 Total Catch'

American snad 1 - - - 1 +
Cirzard shad -

1 - - 1 +i

| Common c a rp 14 2 2 6 24 0.9
| River chub - - - 1 1 +

Colden shiner 1 - - 7 8 Q.3
Spotta11 shiner e 10 8 3 29 1.1,

' Spotfin shiner - - 4 - 4 0.2|
Talifish 1 - 1 2 0.1-

Outilback 6 2 28 13 49 1.9ahtte sucker 3 3 3 1 10 0.4
Northern hog sucker 1 2 1 - 4 0.2
Shorthead redharse 1 5 7 2 15 0.6
White catfish 1 1 6 3 11 0.4Yellow bullhead 2 2 1 - 5 0.2

| Brown bullhead 8 2 1 15 26 1.0
| Channel catfish 17 38 3B 33 126 5.01 Rock bass 39 51 69 34 193 7.6Redbreast sunfish 13 21 10 6 50 2.0

Green sunfish - - - 1 1 +
Pumpkinneed 209 271 147 416 1042 41.2
Bluegill 31 28 17 94 170 6.7
teramin hybrid 1 1 - 1 3 0.1

| Sr.allmouth bass 1 2 1 1 5 0.2
I Largemouth bass - - 2 3 5 0.2

White crappie 52 51 35 216 354 14.0
Black crappie 74 66 68 167 375 14.8
Yellow perch 1 - - 5 6 0.2
Walleye 2 4 2 3 11 0.4
No. of Specimens .85 564 *$0 1032 2531
Na, of Spec ies 21 20 20 22 27
No. of Collections 38 38 33 38 152
No . /Co l.l e c t i on 12.7b 14.e4 11.84 27.16 16.65
Diversity Index .80 2.63 3.04 2.57 2.81
+ Less than 0.051.

r
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Tarly t.4 Je

Monthly sumnars of fa n b M ass W at trarret stations An 19P;

O 5 t t, t t on Ts-A b iA3 3 AM-11 A2 N-Aci-!IA3 % Any- St.2 ' ta!

Ma r 51- 1643 .,0- 1052 5.73 t

Apr 77)i 5t h 2Ow9 67 % .222
I Kn I .M19 08 $ WO . InF22 Altf 9

| Jur. 4037t 11 72 1;24 18737 b2F7-
'i

'
.1 u '. 92 7 t' 1102* 5364 1251! 39175
Au, 9N 5300 27f37 1061* 53M3

.

hr 5El; 10le6 17362 14110 47430 *

! rst 487f te2- 10!00 9t?P 3618C
> hov 5-): 3161 24t 52 0102 393a6

*tm 07 352 613 kN5 M77
1 q At 47932 6 Jtb 10 t ; '- W2M PIRI

3

!

lable t.i-29 [

Mt hlv s unc.a r v of t1 % fri ci f i s t.w * t o e tw trarnet in 1982. ;
,

M +t h Mar Art *r 'un Al Aur 6er uct N"v 1.e t Total
- - 6. America.1 shaa - - - . - - - F

! Giarard shad
'

110 - 110-- - - - - - - -

730MCerunen carr - 5ef P4% 44394 2 t'08 4168 7069 - - -
,

2*24River chub - - * - + * - - - .

tolden shiner - 35 - 72 160 200 - - 52 522- .

|
' $petteil. shiner 175 57 7 - - - - 12 - Il 262
'

$pettin shiner - - - 29 7 - 7 - - - 43
Tallftsh h - - - - - - - - - 96
Ou111ba;', 4B 1772 - $183 4427 26673 - - - - .38303

$12White sutker 665 12!6 540 - - 43791;46# -- -

,

krthern heg sucht 390 - - - - 250 - - - - 640 i

| Shorthead redherse 1779 - 255 - . -- - 525 - 991 242 3792
j White caiftsh - 920 2:28 155 a52 t03 1460 - - - 3818

Tellow bullhead - - - 5M - 310 196 248 1269" - -

200 2314 5091 1050 415 - - 3!2 918;Brown titllhead - -

Channel catfish 1232 49el 3216 4310 6502 5629 9724 3150 235?) 4113 66410
Loch bass 115 3172 1626 2t35 1406 1646 2194 3936' 1993 1309 20435

f O Redoreast sunfish - 266 792 439 J67 120 1200 1116 - 428 69 4737' '

Green sunfish - - 30 30-- , - - - - -

rumpkinneed % 68) 13096- 1I163 71 4 4202 9832 13675 3459 34 3 -60637
51uest11 18 68 2051 1383 1726 1077 365F 969 2443 13393-

M g hybrid - - 30 - - - 74 - 166 P02*

heallmouth t aas 82 464 - - - - - - - 115 651
Largemoutt bass - 260 171 478 - 259 1187- - - - -

White crapple 155 897 4128 2962 3266 2493 3117 2991 2260 356 '2635
Black crarpia 126 .1260 2937 6316 9061 4606 8235 6791 3100 4:4 34-

12 - 15) 33Tellow perch 460- - 264- - -

Walley, 354 60 - - - 13 23 - 293 743-
,

j TOTAL 5273 2222* a leta $2874 3tn 17 5 53953 s h 30 341R0 393 6 ,6577 17170I''

|
Tat'le 6,1-30

Summary of biomass (g) of fishes taken at trarnet staticos an 1962.

statten TWAM-i A3 T% AQF-ilA2 Tu-AOF-tlA) TSA 05 -46 2 Total
American shaa 8 - - - e

110 - 110Gisgard shad -

t Omon ca r p 40483 8703 7513
.

-
,

'

16 H6 730e5
24 2aRiver chub .- - -

Golden shiner 38 - - 484 522
$pottail shiner ?! $7 74 30 - 262

- - 43' - ' 4) *
Spetfin shiner
Tallfish - 40 - 56 96

Quillback 3779 1853 2MQ2 5869 -38301
White sucker 1382 1462 1177- 358 - 4379
Northern hog sucher 250' 170 '220 60-

ShortheaJ redhers, 151 1516 1782 341 3792-
White catfish 560 510 3543 1155 5612 i

1289 ihilow bullbead 376 37A 535 -

Brown bullhead 2947- 213 300 _ 5922 93S2 !

Channel catfish 14655 11!31 34278 63*6 66410~
kek base 3459 . %72 7577 U27 204n
kedbreast sunfish 1333 2030 M9 483 ,;37j g .

Green sunfish - - - 301 30

Purrkinseed 12911 16067 11370 20289 60637
b egill 23h 2297 254; 71t,1 13393

62 166Le Nmi n hytrid 74 33
,!

,

- Smallmouth base- 115 _ 3J4 82 Igc1 bg g .

largenouth bas 4 - - 451 73A 11?7
White crappie 3337 36Al 2327 132M 22635
Black crapple .9441 7W 7694 '17493 .4243
Yellow perch 33 - - 427-- 30
Walleve 115 17A 72 374 ' 72 3 f
TOTAL 474 U e4;oc loc y; 10:2w 371 m i

-

__.-_._.__.___._____...._.___,_.________._.._,,-~..._m.m-.,mm. .. w% mm,- .
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*s ir sinise , af i tw a l a m pe r c ent f te a le s of inti. ; *pe s i t t ee at t r ar+e t st at tane s.rpleo l'67 thewsb W1 sa. ;Wf r e a r.e ru le s . }res *.t e r er a r e t!) ct in te e.1 he t a 1u w t'ete,

g. . _E' ' ! *1_ _ _ _
_ _ _ . .

.'",o'' ' w! ' -_ _ _-_ .=.__ O'M uill, _ , _ . 2:A hd
_ _ _ .

____

. r *;n %'._.m..~, .

-
.

v. - *. ;s %n er % ja, g. n %, tun.he r t t a, n ' ' * '

r 3 i ( c (e s.,
,- ..a L,1

.

wu n. w s f,4 ;.5 , , i + 11. ' . 6.e 11.) 3. ! 3, e 1,3 t .s 6.4.
hau t s 3 4 m.h ; 4 1. 4 t. 3 ., 1,6 ..; 5.* 6.' ,,C 1.) e.) i .h.t f i she n 4. 9 ?) 4.1 * ..t ',3 t ', n A, 35, 3 i t ,1 ,,,y 7,3 u ,g Ltb4I 1 a'.e a bh . i. ',9 '$.) H., F,,

, . 49 4 %7 Y,) E,4 , 4 44 . T ,j f. J , S .gn , (; $4 ,4 9} gpf e c .tes ,1 ., - 2 .! 7 6 .I t 1.s 9 i s. 1.t E. )., 4 e

table e . l- 12

l'e r . ent s m 14 r i tt twi ra --t 3 re stes spre itten tie : =een t r a rr.et sta t ions sovied i .i 1992
si st le pre f ia N- A /T = Je let kJ.

A i i| A ? ;1 A)

L:A4 9?.9

l!A) ?9,5 79.1

all n. . e ?),7 73.0

% 'e 6.l.11

enatn t e e s .. es v . total and mean we64tte. c .>nd i t i o n 'ac tor ( f' ) . and reptalwc tive st 4t us (P; l uven ile . A * ad ul t ) nef $ sus [ag n leng t t- inte rva l et*
r i.mpi .,o vea t .nen h t raenet in 1982.

T''7.Tr, ~ 34- Ac t - 3 41 1EAqF-i i 42
. N-A.T-!14 T''- Alf 'B e

F ,t h 'e$dth %. T tal 'av4r k i %. Tetal Mc a & R b lotal ' v e ti E R fe. in t e ! Ma' a r h RS es et . wt. wt, wt. wt. wt. wt, wt .
Au tva e 'd) 'ri
T4 - - . - -

- g 'si 25 fr! v) 'O- - - - - - - - t 66 it.U ..L5 sme. 6 h 15 15,0 J - - - - . . - - - - 1 17 17.0 4.77 J
.. ,

ta.w) } 51 17.0 . 11 J .. 44,0 1.92 s + . . . ! 14 16.0 2=19 341-93 ) 16 18.' .14 A I 4) 23.0 2.66 A - - - - - * 62 20.5 J 39 Aw.im 9 423 44 . 2... A 6 134 4. 5 '.2$ A 1 20 20.0 2.00 A 5 til .!.6 ' .' t A
'l- c s 4 i . ). A . LD9 27.. 2.33 A .6 21.0 1.49 A 11 10 4 28.0 '.m1 A

4. '

l aa -I t t' W fin 31 t . 37 A ') al) 31..i ' 57 A - . + . - 16 506 31.6 2.)? A
.

' li + 1 ; , e .40 * 14.0 . . . * A 17 662 36.0 ' 37 A i )d 38.0 '.H A ,,4 866 36.1 2. 37 Ai t a-12p .i 9 14 .4. $ 2. i A A 25 1031 *!.= 2.40 4 2 80 =0.0 .M A 24 f.1 41.D 2.= 9 Ai ; 1- 12 s 25 . ? 9.1 51 A 19 1912 49.0 2 51 A e 122 5 3. * 2.11 A .5 2214 +w.2 .S2 A
-

. 2 b 1 )O 2$ ..! 96,8 1.59 A el 2 )?b 54.0 2.6, A 1) 755 56. ) 2.co A s 2584 5, 4 2.61 A1 T -lii ' 75. 6$.0 :. b% A 30 1904 63.4 . 58 A 17 1017 62.2 2.)) A 44 2ies $2.3 ,51 a
i

1 1h- 1.0 !? 1146 10.* !.57 A 30 2122 10. ?.54 A 06 1841 70.9 *.$8 A 1 208? '2 ,0 J.62Ig i-l.i ld ?41 79.) 2.6 L A 21 154, ?).9 - 49 A 25 1850 74.0 2 .4 ] A .2 1667 73.5 2.44a .e-l M 9 M A 1. ) 2.,' A 0 6 12 8 ). 2 ' 47 A 20 1674 81.7 2.48 A 11 1409 52 'e 4e s! 51 -! %i 4 98 9 48.8 J e5 A 13 ll?8 40.4 ...) a 9 ?? 91.6 2. it A 44 11Gs 93.4 2.51 Alte-len i I? 107.4 2. h2 A e 37 7 9. 2 2.30 A 9 4tt 102.1 ?.44 A 8 H26 103.. 2.$2!a l-le) $ 395 119,0 ?.65 A * 42) 103.8 2. 36 4 7 779 111.3 2.64 A $ $ 5* 1 66 .8 2. 33 Al os- l 70 l 12s 121.0 2,46 A 5 617 23.4 2 51 S $ 40 !!$.0 2. su A 4 a80 120.0 2.a. A171-175 $ )4 1 14.9 ..i. A 257 28.5 2. 0.
$1 127.5 2.38 A . 269 134. $ 2.51 A

.
. , =

174-;40 %+1 1 7.3 2.33 A L 140 l*0,0 2.40 A t 140 140.0 20 A 304 15.,0 2.he A
.

14l.ig; 15% 17' 4 2.80 A - - - - - - - - - - t 71 171.3 7"

.

A

O

- - .
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Table 6.1-34

Length f requency, total and mean weight s, condit ion factor (K), and reproductive status (R; Y = young, J = juvenile. A ir a41ul t ) per 5 mra f or b l engt h
interval of white crapple taken t*y trapnet in 1982.

7?f- Aip 9B2
Station TM-AQF-IA3 TM-AQF-IIA 2 TM-AQF-flA3 ,

Total Mean K K

Fork length No. Total Mean K R No. lotal Mean K H No. Total Mean K R f.o .

(5 mm wt. vt. wt. wt. wt. wt. wt. vt.

Intervals) (g) (g) (g) (g) (g) (g) (g) Q)

51-55 2 6 3.0 1.80 Y - - - - - - - - - - - - - - -

56-60 - - - - - - - - - - - - - - - 1 4 4.0 1.85 Y

61-65 1 5 5.0 1.82 Y - - - - - - - - - - t 5 5.0 1.82 Y

66-70 - - - - - - - - - - - - - - - I 6 6.0 1.75 Y

81-85 - - - - - - - - - - - - - - - I 7 7.0 1.14 Y

86-90 - - - - - - - - - - - - - - - 3 y) 1u.0 1. 3) Y

96-100 - - - - - - - - - - 1 Tl 11.0 1.10 J 2 24 12.0 1.20 J

101-105 - - - - - - - - - - - - - - - 1 15 15.0 1.30 J

106-110 - - - - - 2 36 18.0 1.35 J l 10 10.0 0.75 3 2 40 20.0 1.50 3

111-115 - - - - - - - - - - 1 22 22.0 1.45 J 8 156 19_5 1.28 J

116-120 3 58 19.3 1.12 J 3 67 22.3 1.29 J - - - - - 11 245 22.3 1.29 J

121-125 9 227 25.2 1.29 A 2 49 24.5 1.25 A 1 28 28.0 1.43 A 13 308 23.7 1.21 A

126-130 - - - - - I 31 31.0 1.41 A I 27 27.0 1.23 A 13 365 28.1 1.28 A

131-135 1 40 40.0 1.63 A - - - - - 3 109 36.3 1.4R A 10 335 33.5 1. 36 A .-.

V

136-140 l' 40 40.0 1.46 A '2 73 36.5 1.33 A 1 37 37.0 1.35 A 14 507 36.2 1.32 A

14'-145 1 33 33.0 1.08 A 5 204 40.8 1.34 A 1 40 40.0 1.31 A 11 451 41.0 ] 34 A

146-150 2 91 45.5 1.35 A 1 47 47.0 1.39 A I 45 45.0 1.33 A 4 1R5 47.0 1.39 A

151-155 2 100 50.0 1.34 A 3 144 46.0 1.29 A - - - - - 10 IR6 48.6 1. 31 A

156-160 3 174 58.0 1.42 A 3 170 56.7 1.38 A 3 176 58.7 1.43 A 12 648 54.0 1.32 A

161-165 3 187 62.3 1.39 A 1 65 65.0 1.45 A 3 196 65.3 1.45 A 5 245 54.0 1.31 A

166-170 2 145 72.5 1.48 A - - - - - - - - - - 20 1291 64.6 1.31 A

171-175 5 346 69.2 1.29 A 5 378 75.6 1.41 A 1 65 65.0 1.21 A 9 627 69.7 I.30 A

176-180 5 381 76.2 1. 31 A 4 291 72.8 1.25 A 5 394 78.8 1.35 A 10 779 77.9 1.34 A

I 87 87.0 1.37 A 4 342 85.5 1.35 A 11 955 86.H I.37 A

181-185 - - - - .

186-190 1 94 94.0 1.37 A 5 518 103.6 1.51 A 4 388 97.0 1.41 A 8 766 95.8 1.40 A

191-195 1 82 82.0 1.11 A - - -- - - 2 205 102.5 1.38 A 7 722 103.1 1.39 A

196-200 3 319 106.3 1.33 A 3 346 115.3 1.44 A - - - - - 10 1083 1CP.3 1.35 A

201-205 2 233 116.5 1.35 A 3 334 111.3 1.29 A 2 232 116.0 1- 35- A 2 241 120.5 1.40 A
.

206-210 2 272 136.0 1.47 A 2 257 128.5 1.39 .A - - - - - 5 640 12H.0 1.38 A

211-215 2 304 152.0 1.53 A 2 278 139.0 1.40 A - - - - - 2 273 136.5 1.37 A

216-220 - - - - - 1 146 146.0 1.37 A - - - - - - - - - -

221-225 - - - - -
- - .- - - - - - - - 3 478 159.3 1.40 A

226-230 - - - - - - - - - - - - - - - 1 173 173.0 1.42 A

231-235 - - - - - 1 160 160.0 1.23 A - - - - - 1 196 196.0 1.51 A

236-240 - , '- - - - - - - - - - - - - 1 193 193.0 1.40 A

241-245 1 200 200.0 1.36 A - - - - - - - - - .- - - - - -

246-250 - - - - - - - - - - - - - - - 1 19R 198.0 1.27 A

261-265 - - '- - - - - - - - - - - - - 1 250 250.0 1.34 A

271-275 - - - - - - - - - - - - - - - 1 310 310.0 1.49 A
'

-- . .
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Table 6.1-35

Length frequency, total and mean weighte, cdndition factor (K), and neproductive status (F; Y = young, J = jevenile, A = adult) per 5 mm f ork lengtie
interval of black crapple taken by trapnet in 1982.

Station TM-A_qF-I A3 TM-AQF-I I A2 TM-AQF-1lA3 TM-AQF-9P2
Fork Lengt h No. Total Mean K R No. Total Mean K R No. Total Mean K R No. Total Mean K R

(5 mm wt. wt. vt. wt. wt. wt. wt. wt.

Intervals) (g) (g) (g) (g) (g) (g) (g) (g)
61-65 - - - - - - - - - - - - - - - I 4 4.0 1.46 Y

81-85 - - - - - - - - - - - - - - - I 10 10.0 1.63 Y

86-90 - - - - - 2 23 11.5 1.58 J - - - - - - - - - -

91-95 - - - - - - - - - - - - - - - 1 12 12.0 1.40 3

96-100 - - - - - - - - - - - - - - - 1 14 14.0 1.40 J

101-105 1 16 16.0 1.38 J - - - - - - - - - 1 15 15.0 1.30 J

106-110 1 22 22.0 1.65 3 - - - - - - - - - 1 16 16.0 1.20 J
111-115 2 50 25.0 1.64 J - - - - - - - - - - - - - -

116-120 1 31 31.0 1.79 J - - - - - - - -- - - 3 86 28.7 1.66 J

126-130 - - - - - - - - - - - - - - - 2 65 32.5 1.48 A

131-135 1 46 46,0 1.87 A 1 35 35.0 1.42 A - - - - - 1 36 36.0 1.46 A e
136-140 - - - - - 1 38 38.0 1.38 A - - - - - 3 43 43.0 1.57 A ""

"I41-145 1 48 48.0 1.57 A - - - - - - - - - 2 79 39.5 I.30 A*
146-150 I $8 58.0 1.72 A 3 154 51.3 1.52 A 1 48 %d.0 1.42 A 2 97 48.5 1.44 A

!$1-155 I 60 60.0 1.61 A 2 123 61.5 1.65 A - - - - - 7 422 60.3 !.62 A

156-160 5 354 70.8 1.73 A 62 62.0 1.51 A 2 129 64.5 1.57 A 6 373 62.2 1.52 A
161-165 3 240 80.0 1.78 A 154 77.0 1.71 A 3 234 78.0 1.74 4 12 897 74.8 1.67 A

166-170 5 392 78.4 1.60 A 92 92.0 1.87 A 9 733 81.4 1.66 A 13 1095 84.2 1.71 A.

171-175 4 357 89.2 1.66 A 6 525 87.5 1.63 A 7 645 92.1 1.72 M 1940 92.0 1.72 A

176-180 5 491 98.2 1.68 A 5 500 100.0 1.71 A 8 776 97.0 1.66 A 0 897 99.7 1.71 A
181-185 4 422 105.5 1.67 A 5 533 106.6 1.68 A 12 1290 107.5 1.70 A l$ 1666 111.1 1.75 A
186-190 4 571 142.8 2.08 A 4 466 116.5 1.70 A 9 1085 I20.6 I.76 A '2 ' 340 111.7 1.63 A

191-195 6 757 126.2 1.70 A 7 888 126.9 1.71 A - - - - - a i4 31 127.9 1,72 A

196-200 2 259 129.5 1.62 A 4 568 142.0 1.78 A 3 408 136.0 1.70 A 8 .-,7 137.! 1.71 A

201-205 6 938 156.3 1.81 A 11 1634 148.5 1.72 A 7 1049 149.9 1.74 A 8 1141 142.6 1.66 A

206-210 4 635 158.8 1.71 A 4 633 158.2 1.71 A 2 322 161.0 1.74 A 7 1099 157.0 1.70 A

211-215 5 861 172.2 1.73 A 2 318 159.0 1.60 A 2 353 176.5 1.78 A 5 856 171.2 1,72 A

216-220 4 738 184.5 1.73 A - - - - - 1 175 175.0 1.64 A 3 571 190.3 1.79 A

221-225 2 386 193.0 1.69 A 1 176 176.0 1.55 A i 1 74 174.0 1.53 A ~ 7 373 166.5 1.64 A
226-230 2 424 212.0 1.74 A I 212 212.0 1.74 A - - - - - 2 412 206.0 1.69 A
231-235 - - - - - - - - - - - - - - - 1 228 228.0 1.76 A
236-240 1 223 223.0 1.61 A 3 672 224.0 1.62 A - - - - - - - - - -

251-255 - - - - - - - - - - 1 273 273.0 1.65 A - - - - -

256-200 1 320 320.0 1.82 A - - - - - - - - - - 1 278 278.0 1.58 A

266-270 1 354 354.0 1.80 A - - - - - - - - - - - - - - -

271-275 1 388 388.0 !.87 A - - - - - - - - - - - - - - -

| O O O
- _ - - - - - - _ _ _ - - _ _
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Figure 6.1-1. Location of trapnet stations sar.tpled, in York Haven Pond.
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Table t 2-1

loc ation and description vi seine stations sampled in | W 1.
._ - - - -

St aticn %%er
.

totat ton and De (t tpt 1on '

TW AQl - 13 b 5 8 Boat launch alcog nortbwest shore et Yeth Haven penJ just downstream frem
southernmost Psnnov1vania fish iommission t+at r an.p . Bottom constated
of mud interspersed with a few large boulders. A small backvater sume-'

times receiving tunoff was also seined. Alout 20 in of shoteline was
saepledt depth averated 0.7 e,.

TM*ACF-1055 Southwe.it shore of York Ha wn pond just upstrean from York Haven Centrating
Statisn race. The station extended from a mud bettesed beach interspersed
with dettis and rubbic to a t'edrock enclosed bac hater at'out 100 m dewn-
stream. Water willow (Justicia americ ana) and wildcelery Wallistset ta
ayericana) were common. The teach averared 0.7 m in depth and the back-
water 1.0 m.

IM-AQF+10A5 Northwest shete of Henry Island. The station extended a total of avout
50 m alent Henry Island and an of f shore gravel bar. Ihe substrate was
compeset of mud clay, sand, and cost ditt up to 0.5 m in detth. Water
depth averaged 0.9 m. lhe gravel bar becaire exposed as river stare
neared 1.5 m.

TW AQI-1A2 Northwest shcre of St. Johns Island. Area sampled included a backwater,
shoteline, and gravel bars. Mud. sand, coal dirt. and rubble were
common substrates. The shuteline and gravel bars supportsd water
willow. Curly pond weed (totamngeton ettepus) was present in maall
amour's. Rivet snails (Qpniobaats vitrini:a) were abundant on water
willow. A total of about 50 m et shoteline was sampled and averaged
0.6 m in depth.

TM-AQT-16Al West shete of THI near Cate 19 about 500 m upstream f rom Discharge. The
station extended from a rubble and boulder shoreline to a mud bottomed
run about 25 m downrtream. Coal ditt and gravel were also common along
the shoreline which supported water willow. Avatage depth was C.8 m.

TM*AQF-10A2 West shete of TM1.150 m downst ream f rom Discharge. The station extended
about 75 m along a gravel beach that averaged 0.7 m in depth. Ctevel.
mud, and coal ditt were c ommon subst rates. Water willow covered the
shoreline and was often partially submerged.

TM-AQF-9h6 West shore of TMI. 1100 m downstream from Discharge. A beach about 20 m
in lengt$i was sampled. The bottom was camposed of mud and overats depth
was 0.4 m. A fallen tree provided cover and created a small backwater.

TM-AQF-9Al West shore of TM). 1500 m downstresi. from Dischange. About 20 m of
shoreline was sampledl depth averaged 0.7 m. A rocky shoreline and shallew
backwater were sampled. lioulders and rubble wete common along the
shorelinen the backwater svbstrate was soft mud.

TM-AQT-983 West shore of W I. 2000 m downstream from Discharga. Most sarpling was
done along a rravel beach and a boat ramp. Uffshore the bottom changed
to mud. About 20 m of shoteline was sampledl average depth was 0.7 m.
Latgs trees lined the shoref ine upstream f rom the boat ramp Jnd were
sometimes partially submersad. The York Haven Dam marked the downstream
end of the station and creaced a backwater. ,

t

TW AQT-i.A2 E.aat shore of east channel at public boat launch. Main substrate was mud.
but rubble and some boulders were also common. About 25 m of shoreline was
sampled; the bottom dropped abruptly to a depth of about 0.9 m.
The beach was supported by submerged railroad ties.

* prefix TM-AQF- deleted f rom stat tet. ,eis' for discussion in text.
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Ts.bfe 6.7-4

Fishes tahem by eeine ce 26 March 1982 seer TMIMS.

Sr* tina TM-ACT-13Bi TM-A T-l'*3 TM- A*F- 16AS T**- 4'N- 1 A2 IM-AW-Itd1 N- AT- I M2 TM-NY-9f6 *-Ad - M 1 D-N_7 - M 3 M AJ -W T -ta l * Cettt

Time 0857 0931 1148 1140 1105 te54 103g 1017 995 @ 1127

Air Temp (C ) 6.0 5.0 4.0 4.0 4.0 5.0 5.0 5.0 5.0 3.0

Ester Temp (c) 7.0 6.5 5.5 5.5 5.0 5.5 5.5 5.5 5.0 6.0

Dissolved Orygen (sw/1) 11.4 11.4 11.7 11.8 11.9 12.0 12.0 12.0 12.0 11.4

pH 8.6 8.5 NA RA MA M MA 6.5 8.5 114

secchi Diec (re) 46 51 36 28 28 23 28 28 25 19

River Stage (m) 2.61 2.61 2.&! 2.61 2.43 2.61 2.61 2.61 2.61 2.61

Weather Overcast Partif Partly Part ly overemst (=ercast Portly Overemet Fertly eve *<eet

CI M r Cloudy CIMr C low *v Cicedy
c

Co. of Specimens 2143 1058 3 1 9 4 5 76 12 2W4 5737

Eo. of Species 3 4 1 1 2 Z 2 6 4 7 to

A sLitay1. 3 3 2 2 4 4 4 4 4 1 3!

Cceely shlaer O 3 - - - - * 5 * 35 51 0.9

Spotteil shiner - - 1 - - 1 - 2 - 4 0.1

Swellowtail ehteer 4 - - - - - - 1 - 60 65 1.1

Itosyf ace shiner - - - - - 1 2 - - 3 0.1

Spotfie ehteer 1563 1052 3 - 7 - - 62 3 20n4 46*6 81.9

Mimic shiser 565 - - - - 3 4 7 3 260 ec2 14.7

alememee mientsw 3 2 - - - - - 1 4 60 70 3.2

White svener - - - - - - - - - 1 1 +

Pisapkinoced - 1 - - - - - - - 2 1 0.1

Te-?e11sted detter - - - - - 2 - - - - - 2 + r.
N

NA Not Ava11chte. O
+ Lees than 0.051.

Table 6.2-5

Fishes tekee tc seine em 12 April 1982 seer 1 MINS.

S trt i in TM-ACF-13E5 5- AOF-InE 3 T*t- ACF- l eA5 U-UN- LA2 T**- A'F- 16Al TM-AfX-10A2 T* AOF-9?6 E F-9Al D-A7-953 TM-AW -4A2 Ins! * 'Jegh_

Time 1245 1536 1309 1328 1407 1427 1445 1658 1515 1546

Air Temp (C) 11.0 11.4 10.0 10.0 10.0 11.0 18.0 11.0 15.0 10.0

Water Temp-(C) 8.0 9.5 7.0 7.3 7.0 7.0 7.0 7.0 7.0 6.5

Dissolved Orygen (egf1) 11.4 11.4 11.6 11.6 11.4 11.7 11.4 11.7 11.4 11.3

pH 8.4 8.1 8.4 8.2 9.1 8.1 8.2 S.2 8.2 8.1

seccht Dise (ceh 69 91 71 36 46 46 56 58 5I Jg

River Stage (m) 3.92 1.92 1.92 1.92 1.92 1.92 1.92 1.92 1.92 1.92

Werther Clear (lear clear Clear Clear Cleer Clear Cleer Clear CJ ear

No. of specionens 2761 445 5 6 18 13 - t 4 639 39g2

No. of Specles 6 6 1 1 3 3 - 1 2 7 to

No. cf Hauls 3 4 4 5 4 4 4 4 4 3 39

coldes shiner
- 1 - - - - NO - - - 1 +

- - - - - - 7 21 0.5
C amely shiner 2 22

*
- - 1 11 - - 3 17 0.4

Spotteil shJner - 2
- - 36 45 1.2

Swallowtc.11 shiner 9 - - - - -

poeyfsee shiner - - - - - - FIS H - - 2 2 0.1

sperfia shiner 2570 422 5 6 15 - 1 1 552 3572 91.3

Mimie abiner 141 6 - - - 1 - - 41 164 4.8

Blootmee sianow 38 2 - - - - - - te 5e 1.5

ChanneI catf1sh 1 - - - - - TAKIN - - - 1 e

T? m ilated darter - - - - 2 I - 3 - 6 0,2_

+ 1.e,s then 0.051.
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'. Fiehee tahaw by metee ce 21 April 1997 eeer T3th
mat 1_Mt_ME _I.VJLt*iF -'??_.A Ay*-'*1_&a'7-71 _t*[*AL _TS o fi det'd2I

1retion !4-AW -1313 TM-rp-leg $ . . I'tM4A,) R A%T-1A2

, Time 15M 1224 . 151? 1443 16te IYW (370 1307 126* 1691

Air Tese (C) 14.9 13.0 13.3 13.3 13.5 11 % 13J 13.0 12.0 ft.a

Watee Teme C 44.9 ,14.0 13.$ 13.5 13J 91.5 13.5 33.5 13J 36.c

Diesafwe4 cers e (as/I) 10.0 10.0 9.6 9.6 e.e to.I S. e 9.6 e.6 e.*
e

rw. .

.
s.1 sJ s.e e.o e.*- p.a e.1 e , t- a.t s.a

Secchi pise le=P ' M 99* 9 8 f3 !# 19 9 9 IS

- River Stam* f*) - 2,06 ' 2.06 2.06 '2.06 2.e* 7.06 1. tis 2.% 2.c4 2.e6

tret.%et Cjeat C1est (teer flee.c .Cleer M eer tiewe_ _,_. gest - Clear . t last

i; tut +. ef Specismene 1991 443 60 II 27 le 22 6. Par 261 ante

No of $ par tes '7. !> 19 4 P F 5 10 9 e IP

p . of Ifaute 3 4 4 4 4 3 ._ & 4 _4 3 39

miver chub - - - - 1 - - - - - E o.1

colden whisier - - - + * - - 1 - - E n.1

Casiety phisser 1 - - - - - - - - 1 2 9.5

- syntteil ehimer - 13 F 9 ? 1 - 3 9 2 17 $? 1. ,

$weitenetell abaser , 22 1 3 ' - 1 1 1 t 1 21 M 7,e

Eneyface ehlmee - - I' 1 - - - - - - 2 0.1

sperfte shimer - 813 136 21 7 1) 1 6 te ** 142 1;st r'.1

Miefe sales r ; 269 e - 1 - 1 2 9 ? S tt 24 11.=

stunemese mienme 78 '& 3 I - - 3 5 2 41 et 5.1

White encher - - - - - 1 - - - - t 9.1

shorttieed redhorse i-
- - - 2 - - - - - ? 9.1

Week bene . - - 1 - - - - - - - E o.1
.

1 1 - - - - 3 e.y
Ise hreent owsefish + - 1 *

Pieg ke_mmeed i4 - I - - - - 2 2 5 17 1.a

smetta.=oeb trees .- - 1 - 3 1 - 2 - - 7 a.6

1 - I e.1
- - - *- - - *

Whtee everple
.

- * - - 3 - 2 1 1 7 c.A

Myie_f. tub
-

.

* - * - - - 1 - t e.t _ f}fees *11sted derter -

9 ,

!- * C leer to battene at indteered defeh.

Totte 6.2-7

Fi hes teses by eetoe em 3 May 198; swer TM11ts

IM-AT#t395 14_ft'E-!ORLPAT-16AS NAT-1AZ 7ALF.-JJA1 P AZ-JgQ_47 ef 6 I"*- Ae,f-141 {"tA@$3 W A7-4A* Tetst ,[det
itgles

Tiener 1223 1439 1250 1316 1494 ti?? 1447 1 912 t??O 31 1

Air Temy (C) , '23.9 29.9 20.0 20.8 21.0 21.9 21.8 29.9 29.9 22.e

Water Te=v 40 17.9 4*_9 le.Y 16.5 17.9 17.0 17.9 IF.0 17.0 86.3

pl.cocived dervree tast/17 9.2 's 2.6 - 11.* 19.6 11.9 10.8 10.9 19.9 11.4 te.2

- par BJ 9.1 : 8.9 . 3.1 - 3.0 9.9 m.C 7.* 7.* 9.*

seecht pisc inot- #A ' 107 % 97 76 * * . 6e 76 ft 19*

s ever store 4=) IJ#; L79 : IJ9 1.39 3 39 1.39 .1 J9 1.39 1.39 IJS

.. weether tic 4r ' ivetty Cleer C leme Fertly Fertly ' Fortty PortYe poet 9F Fortty

tiewh . (2 corr C1=ade C lever. C twow Cisud- c1 e,

! se. et st-e t==ren too the __ 189 tu lot at: 15 Ist set see 6sn!

7
'wo. et.spectes. It .5 ' a u 6 3 1 7 T' 5 9 16

|' W. cf Mgip . _d
- - - - - - - - -

6t=,? 6 6 4 6 En 4 4 4
e .

cetdee ehem,. .

eeeiety ,htece' ,3- 4- - 3 - - - : 2 - 7 16 oJ

-c.,,,,,e shimer '4- - - - - - ' - + - t a

t' 2 - 31 4 3 8 2 74 1.3
! spottell skieer

.

?9
: swettawcett ,hsoor' Fa ' 1 . 13 ' - - - - - t 193 t!s .1-

mmryf.c. emisee . 3 . * 1 3 - -- -- - - - A e.s

speefte ehteer #76 8797 at ti? tre ite 11 tw zow 6*t st ri m3J

Miets obtnet b Ike 74 1 3 -13 - G 9 ?? 7en- 6.3

M % 1 $ ~ .5 - ' ten 1 79 La
s tweemane v-f emmer - ff . ' 25 : L

* * - - - - - - - t t .

W.it mor t,e r - * - -- - - - 3 .. 3 ; ,Fathaed afusaw

'* - - - - - - - t .

;eameed bittsftsh 1
*- - - - 1 - - - - t e

peephta==ed - f-
Sawllerweth t*see . - - - - - - - 2 - - P *

tee *ellated detter 1 * I - - - * * 1 6 e oy

leeted dere.e
- - 1 - - - - - - - 1 .,~ ' ~

4 tree thee e.On.

'
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tabes 6.2-6

Fishes takes by eesee en 17 stay 1992 seer 2Mtps.

H?ttoe W WJ- t 7B5 W 47-J Ut3. EAjF-16Q W A"5-t A2 *M- 4:5[kt %Aq- t r 12 j"*- aq- *16_2 #p *A1_j" -py- *Q Spp %. Ig e g_ ;tetch

Tsee isso 1721 1525 1455 teto 136a Is2e Isto t se is35

: Air Teamp (C ) 22.tt 78.9 25.0 27.0 25.0 26.9 24.5 25.0 25.s ts.o
I Weter TM K) 23.5 24.0 26.5 23.5 23.5 23.5 23.0 23.5 22 5 26.S

Dioeolved Derges (es/t) 13.1 15.9 10.9 10.2 9.7 9.4 9.7 t e.1 9.6 17.e
pH 8.9 9.3 9.3 S.1 S.3 7.9 9.1 1.1 8.2 9.2
seccht piec (ce) *4 56 86 71 97 89 91 89 De si

giver stege (es 1.2* l.23 1.23 1.23 1.23 1.23 1.23 1.23 1 23 3.21
hiest hes Fertly Clear Portly Portly Portly Fortly C f-eee C1eer C l eer ree-e t y

Cloede Clw9 v Cteedu _M*=ede Cloudy Clemotwd
se. of spec teoes 752 146C 234 909 71 1313 19 2F 605 te$ S 5ed
E . of spectes 3 8 4 7 2 6 2 2 5 a to

ste of hwh 3 5 5 4 & 4 4 4 4 4 Mm

Ceneret eteameretter - 3 - - - - - - - - I e

Geldee ehteer - 1 - - - - - - - - t ,

tenely shleer - - - 17 - 4 - - 36 - 37 g.y

Spottest ehteer 1 0 - 1 - - - - le t 21 9.4
Sesellowtell shiner 22 - 3 - - 6 - - 1 - 32 e.g
povyface shleer - - - - - - - - 3 - I e

spotfie ehteer 66et R&24 2MP 8 79 69 12*5 IS 26 3 75 10 6*8 97.6
fetete ehtaer 233 14 3 9 - 63 - - - - 322 og

stemteese eteeaw 56 7 2 1 - 6 I - - IU 226 4.2
Fatiftsh - - - I - - - - - - g .

Whtee oescher - 2 - - 2 9 - - - - 43 0.2

re e teeeed - - - 3 - - - - - 6 5 ,,1

steagtli - 1 - - - - - - - - .

Iem!!gud,_Jarie r - - - - - - I - - t ,~
e 1,ees thee O.tM

L~
Tebte 6.2-9 pg

Is .

IFlohes tekee by eclee on t Jwee 1842 eeer TeJt5.

Het1oe M A'F- 1 M IM %T- 3 N5 M WK- 1 M5 TM-AGF-1A2 T*t- AtT- t hp 1 W JE.Y-t'M2 M ACF-*"* T*- W5- 9A1 M ALV-913 _2-aZ2.4A2 TM.e1 1Coqh_

Tier 1219 1560 124t 1312 1602 1423 laes tsc3 352g 13?2

Air Temp (t) 21.0 23.0 21.5 21.0 22.0 22.0 23.0 23.0 23.0 22.s

Water Tese (C) 21.5 23.5 22.0 23.0 23.9 23.9 23 3 2%.9 23.5 21.9
Dioeelved Daycee tes/I) 7.0 7.2 8.6 S.9 9.4 S.6 9.9 9.2 4.s e.2
pH 5.1 7.8 8.9 7.9 7.9 7.9 7.9 6.9 8.0 7.7
secebt piec (re ) 36 38 74 58 38 36 66 54 h %
Etwer 5 tere to) 1. % 1.h I. . M 1.% 2.M t .M 1.M 1.60 1.% 3.w
Werth-r fen Fm Fw Foe For Toa Fes ha Tom Fra

_

Ise of Spee nsmene 802 1052 3 tab 2A6 u5 127 119 *3 Sar 35e 422o
sne, cf spectee 12 le 13 11 9 16 7 * 7 11 22
pc. of_Heuls 4 3 4 6 4 4 4 4 4 4 61
Steer (bub * - - 1 - - - - - - I e

Scottatt ehtenz 1 71 293 2 39 79 25 h 27 YTT 269 1229 2s.g

Swellowtelt ohleer * - IG - * - - - - - 19 e.2
Specfie ehteer 430 596 203 84 151 2 29 3 ISO 14 IM3 40.1
Piete eh t:eer 6 - 31 3 - - - - - - as 8.e
stencinoee mismou 1 5 6 - - 1 - - . * gg p,4

9?achmese dace - 1 - - - - - - - - t 4

Creek chsb - - t - - - - - - - I +

Fellfteh 3 1 2 3 2 3 1 2 20 5 E2 B.e
9millbac h 66 78 - 2 - t 2 3 - t 133 3.2
White sescher 120 95 28 53 99 et la 12 13 to 502 12.2
Dorthere hos owcher 3 - 5 25 33 3 - 2 - - 71 3.7
Shorthead redheroe 13 2 5 27 76 29 32 43 12 - 239 5.0
Ke e reest evefloh - - - - - - - - - 1 1 e

w to,,,4 . - - - - 3 - - - . 3 el
sometimoweb beoe 6 10 2 4 - 1 - - 4 6e 73 1.s
targeeweth bees - I - - - - - - - t 2 e
$14e6 croprie - - - - - 1 - - - - t e

Teeselisted darter 1 - 2 7 3 7 5 2 51 5 m3 2,e

Seeded darter - - - - 1 - - - - - t *

Shield derter - - 11 - 1 1 - 1 - - le 9.3
ueJLm 2 - - - - 1 - - - 2 3 Q
e W than e.c'

.
- .
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Tehle 6.2-14
5

Flohee taken ty metae ce t .hely 1992 esee PiWJ.

Stre let 'v &J-13?3 TM.Aar-IDES & p -ttA3 & r5-1A2 M M -ItAt -*- MT - 1 %2 N AJ - ** % & M -*41 M E* - *" I S 45 -442 Tote [ * t *h.h_. >

7 tee 1717 Je67 1167 1125 11 n t ow evis con own 5 to;s

Att Tony K) ?&.5 21.0 21.0 e.0 19.* 29.9 1 *.0 19.5 to.o .e.c
adater Yeme tc t 22.3 77.9 23.0 22.9 Z2.0 22.6 21 .9 29.3 21.0 29.3
ptemet, 4 0 vgen f*S/1 ) 8.7 9.9 9.2 9.4 9A 9.1 4.6 9.5 a.6 a.e
pit 7.4 4.1 9.2 .3 7.* 6.9 7.7 8.9 T.c P.5 i
Seecht Dioe (emb M 31 M 3e 54 6e 58 *I 66 96
piver Stege de) 1.60 1.60 1.40 1AO RAS 1.a0 1,69 1 AS RAe 1.6e
ide4_gher tieer Cleet fleer L:eer Cleer Cleet clear Cleet Cleet Clege
se ef Spec teesee 2?S All 234 129 e6 76 33 tM L23 ter tes;
h . of s;ecies to 6 to 7 6 7 ) L $ 13 17
flo. of JLeule G 6 4 3 4 4 & 4 4 4 62
Ctreerd e6ed - - - 1 - - - - - - t c.t
Cosety ekteer - - 1 3 2 - - - - - 6 9A
famome ehteer - - - - I - - - - -

t e.1
Spottelt ehleef SG 1 96 15G 41 17 &* 20 *1 79 et 741 67,9
%se!!aatell ehtsee 2 - 1 - - - - - - - 3 e.2
Spatfie whiser 117 753 79 83 62 12 7 7 - 3 ott 17,e
PAspie ableer 2 - 7 - - - - - 4 g5
Slenteone steene 3 - 1 - - - - - - 19 22 3.3
Fetheed efsene - - - - - - - - 3 g e,t
freek teib - - - - - - - - - 2 2 6.1i

t:1.ftsk 6 1 6 - 5 3 0 - t to 62 2,5
Whtee eerhee 7 7 3 2 - 4 13 2 6 to 34 3.3
Pusspk.t eneed 1 - - - 1 - - - - t 3 g,2
seetlemoth bees - 1 2 - - 1 - - - 2 9 9.3
targe= neath base - - - - - * - * - t . 9.1
Tenee t tered dettee 6 e3 10 3 - 7 5 6 14 6 92 3A

,

>

helleve 2 - - - 1 - - 1 - 4 P2
L~
94

s%Ie 6.?-12
*m

Flohee teken by metae on 19 July 1982 e***- PIT.

Mt i've TM- A:3-11FS *-NS - 10LS P A'$ 16A3 TW WX- It.l & #N-! MI m-ars.gon2 y g5 9tg y te.9gg 1=!- ge . gU eg. a,y .41[ I tel 1 Let_1
T ies Ce&1 4169 9907 0939 1024 1919 1196 1ste 1131 Ross

Air Ttee til 29 3 33.9 28.5 22.* 29.9 24.5 29.5 29.3 29 5 24.5
uecer Temp G 29.0 31.3 29.5 24. *, I *.O 29.3 29.5 ?*.e 29.3 29.5
ptee.1,ed N ygen fee /I) 1s.6 16.6 7.1 7.6 7.6 7A 7.8 9.1 7.9 11.9
pn 8.7 9.1 9.7 8.2 8.3 6.2 8.2 9.3 6.2 e.4
S m ht Diec feel (t ?6 %* u M M $4 54 Se e,
siver *.tege (e) 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 f.13
um*nr Cleer Clear Clear Cleer clear Cler Clese Cle9- Cle%r d eer
1so cf 5:w towns 98 327 211 ** 11 St 11e 9 2*7 77 i: 94 '
Wo. ef spec tee 6 7 9 7 6 6 3 6 1 21
re. of Heals 4 6 4 5 $ _J 4 4 4 3 49
Comemos coep - - - - 1 - - - - - a g.1
Camely sh tee- - - 23 - - I - - - - 26 2.0
Cemenee ehteer - 1 - - - - - - - I c.I
spoetsii shleer 49 75 e $ 1 6 ?g - e - 2g7 "g g , ;

sootleete$.I sateef 1 - - - - -- - - - 1 ea
spetite ,bleer 21 234 169 69 & 43 22 3 - 66 3,( 63.s
Piete shteor - - 1 - - 1 - - - 1 4 e2
atseeense steew - 13 2 - - - 3 - 1 - 13 1.3
Creek thab - - - - - - - - 1 3 ee i

retifteh 7 - & 1 - 1 3 - - - to 1.s |

Qwittback - - - * * 1 - - - - - 1 eI
White eerker 3 * - 12 - - 1 - - - 16 1,2

Isoethere t. aft em ber - - 1 1 - - - - - - 2 g,;

shortheed re/%eree - - 1 - - - - - - - 1 0.1
teous beltheed - - - - - - + 57 - 242 2r.3
(%eenel cetf f sh - - - - - - - 1 - - 1 e,;
Peepetenced 1 - - - - - - - . g e.1
Smalloneth base - 1 - 1 & - I - - t $ gA
seterk etappte - - - - - - - - g - ; (y
ty=_de orp- - - - - - - - - t - I c.t
T m ila:ed der 7 2 2 9 3 4 3 22 23 132 tQ

'

* tleer to bett e tod1ceted dep*h.
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Tebte 6.2-14

Fishes taken by seine on 19 Aegiest 1982 neer IMIMS.

Sterion 'N-A"'-11'S TM- Arg-1035 TM-A W-16As M Acr-1A2 - AT- 16Al W ACT-1CA2 S- YN- ee 6 T*9- A Cr- ?41 nag-93 M ag-4A; regel tetch

Time 1226 1537 1249 1314 140% 1427 144? 1507 1522 1343

*2. 2- ,. 71 28.0 28.5 26.0 27.0 27.5 27.0 28.0 28.0 25.) 28.0
.

W;ter Temp (L; 26.0 29.0 26.0 25.0 25.0 24.5 26.0 26.0 2F.4 26.5
ptseoleed Nyge. fag /1) 10.8 13.6 10.4 11.1 11.2 10.8 11.4 11.6 12 ? 12.0
pit 9.7 9.1 9.4 8.4 S.4 8.1 8.5 8.6 .t 8 a.'
sen ht Disc (ce) 51 71 46* 58 56 35 36 38 1s 76
Elver Stage (m) 1.01 1.01 1.01 1.01 1.01 1.nl 1,c1 1.01 1.01 1.01
Weather Fortly Fert ly Portly Portly Fortly Fortly Fortly Fertly Fertly Fertly

C i t* so r C leasd r Cloudy Cle W Clo rfy Clo sdr C lowf y Clewdr C 1 ~,d r C l o. d r
F.o . of Spec ijnens 2247 2 73-2 248 1079 559 5% 438 17 14 77 7 ,33
po. of syn tes 11 10 7 11 6 5 5 5 4 a 20 z,
re. of neuls 3 6 6 5 4 4 6 4 4 4 44 ra
Cirrard shed - - - - - - - - 1 - 1 e T
coldto shtner 6 4 - 6 - * - - - - 16 0.2
Comely shiner - - - 4 2 - - - - - 6 0.1
Ccanooet shiner 2 - - - - - - - - - 2 e
spott eil shiner 30 2 - 6 - - - - - 1 3, 0.5
Swallowtet t ehaner 27 25 5 - - 15 5 - - - wy 1.0Spotfin shine; 14te 2175 212 578 330 418 339 11 - 11 5 77.2 71 .8Mimie shiner 599 369 24 40 10 105 66 1 - - 1735 15.481 netwee m' nnow 50 35 1 5 3 37 6 - 1 20 15e 2.o
Fellfish - - 3 - - - - - - - 3 4
Ots tilbec k 3 6 - - - - - - - - 11 o,1
3rown buI heed - - - 1 - - - 1 - - 2 +
chrane t c a t f ish - - - - - - - - 8 - g 0 ,1
Redtreest eu, fish - - - - - - - - - 1 1 +
Pumpkinseed 40 33 - 303 1 - - - - 16 393 4.9alwegill 6 ID - 42 13 - - - - 10 51 1.0Fumpbtnoced/Bluegilt 10 69 - 86 - - - - 4 - I g, 2.1Small*nsth tsess - - 1 - - - - 1 - - 2 +
1ergear>eth base - * * * - - - - - 1 1 .
Tesselleted derter 6 2 - 7 - 9 2 3 - 17 46 0.6
t- * d darter - - 2 1 - - - - - - 3 +
* Clear to Sottne et indicated depth.
+ tese then 0.051.

O O O
-- _ - - - - - -
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Flohee te6ee by eelee on 1 W e*4.ee $*et mest r*f m . f

!: hption T"*- NS - 1Juri m-en - 1tal TT* w.'t - 1 %} & WR-1A2 & A5-ten 1 -=9-NS-1 W t%- eff ,,33 N-4f - ** t r*- 4'2' - Se f '"* aff-u? T ete.t- i i *h.b_
v

i Ttoe 11%7 esse 11 m Itas InJ1 toto * * . * u tr, nwn; in6t !

I
t

Ate toeg 45 s ??.= 72.9 71.e 71.4 27.t* 22 w 21.e 21. % ?7.0 *? . * j

|
Waeef Yeep K l '' ??.S 27 % 2?.9 72.% 77.e !2 .% * * * 2+.% ?rp ?? %.

. Teeentwed *=vse* **ufft *.2 te.h 9.# 18.# 9.7 S! *3 */ t o .. e it A P

P

pe 6.t 9.4 4.7 91 a.1 SM *.4 s,$ m. 9 m .+ g

3 weht pt.c , ees - wa 6= 63 3a u in w w 6 .e j
m e.ee woe, fe. o.en e.es - e.ee o.se eaa e. c ee s ** a.== a.e= i

ta ere.eet ewette?t Wen eet m eesset c'ver t es e **en es t owen eet m eteet weete,e lW**Tb*'' '*eh ast v

m. f spee tunene e t ** 2he7 %ft bar l 'ut J74* aan ** ?*f 4.m 11 ?e f
+

- me . , , te. . e wa- s. it % $ 3 $ + * ,.

I
- Leo ef meets 2 6. d 3 ? f * 1 6 L 41r

!a g,,e che . . . - 3 - - - - - . 3 .

ss94ee suhtwee ? 9 - 4 - 2 - - = . 13 c .t )
P

r eme t, eht ees . - * 1 1 - - - - - . e *

'

{4. smews e* tee, I ~' - - e - - - . - t 4

,, .e.t t.ee .. - . 1 1. - - . s . ,t .., ,

%mellauwea tt whime, 14 % 11 - - t - - - - tt 9.1

*peefte et.nmee 2%?1 Zie3 >%8 2 71 77 M97 . 624 M2 Ret t t ear as y

Miete shiner IIT % sa t t be il 1 12 * 3 74. 3.y

s t wat e messe== - sa 4 . .; - - 3 ? ? M *T n,n

fattlesh - - 1 - - - - - - - 1 e

tedhe eee e.se4 9eh ' ,

- a 1 - - + - - 4 y e.1
Pusophinee d 168 12 - 86? - - 1 - 9 98 pg 3,1

St estil . .

7% 1 - * 21 - * * - 71 "* 2,4

p.asph e nseed te f oes t 3 3 -% 74 - - - - - - - n- es
e,mme t tm,,,,ch heen . .- - 1 - - - - = g .

taktee etarrie - 1 - - + = * - - - 1

Testell.eted detter - - - 6 - 1 1 la t? _14 32 gg
= 4 to e to hetae et emeteeted depth. K-

1**e thee #.U5t. ?J*

@

* ele 4.2-16

. Feehes eskee he oef ee ce la **peceer 199? wee, ?=11e5

S tat tee T'9-WS - 13R1 T19-NM-1'*S Tf> AW * 1 %AS TM-WM*lA2 T*- WS - ! *Al T**-W2F -i fE2 N-AQt-7m* !=r- ary - 941 =9-N3-93) y j- y g g o; _g ,.g ,_g

- Ts= 1:2e 1511 97 tsor t157 a tts saw too swe ins

At e T*ep ev.1 - 2%.# F1.% 7&.0 74.8 Ib.9 24.# 21.1 ?4.% 2%.9 24 .4
. tietog feap it) 2 6.$ , ?4.0 2& .9 ' 26.9 24.5 76.4 75.$ 23,9 yg,$ yg,g

. P**,etwed oneree +es/1) 11.4 II.@ 9.7 .II.8 10.4 18.4 12.6 11.* - 12.s 37,7

s pn - S.6 2.6 ' P.9 9.8 8.2 #.2 S.7 2.3 9.6 s,e

Stee, y.gege 4m1 #.% ' -
.

66e Me 44 es E) 41 41 41 . tos et &)Seecht peee e

- T#.% ' O.% 9.% 0. % O.% 0.% W.% e,% e.%
appeebee me** Feet 1, teere asee Feeet, feette Pseely Poet te Feef t, Pace ly

t.1.masfy ' (teodw t iewde tieu4e
( l=ed,

Cloyev t. {eed e
pa. of spw teena M&F 824 642 See l&h tje; taap 74 yme ser pg ;,
We. et spec tee f 7 3 II & ;7 % ? 4 & te
me. of meet, 1 3 9 6 3 6 1 4 & 6 41
teeteet seemetellee .

-* .- ': * .* * 3 -- - t e

renden shiner .- 2 '* - - - - - - - 2 s

t enets ehteer -- - -' ~' -' 2 - - - - ? e

g c.no, As.iee - '
.

. .- - 1 - - - . t .
'

.Syneesti ehteet t = . 7 - - - 4 % '- e e,t

3 -6 5 - 7 - - - - 4e n.1- %sof B-metell shiner 21 r

I - - - a - - -tWeevfece ehtmee . -- * * .

e,pattes ehteee 1191 9% . . AIF 917 836 1167 16*$ Zw t ri M *?+== p y ,.
elete ektene 1 97 '9 24 38 1 - It) * 6 1 - 4e $.)
99=otenee momenw M 1 * & .- 2 7 . I F %? e.7
Fettfish . - * I -- *' - - - - - t *

Quf t tbera ' - - -" 1 - -- - - - - I e

rhonenet eetit A - - - !?. - - - * - - 17 o,z

a checeet eenf tsh - - .- - - - - - . I g *

Pear 61= seed 164 4 + 39 - - 6 4 -} ty ;;e yy
Bl=esitt ..

%A 4- - 3 % - 1 1'
,

. Ifth t rs 2.9
' mielte veoe - - t t t 6- -- . ' - * 2 e.t
' Teseet toted detter - - - 3 * - - t 9 5 1* e4
* s seee to speeegme et Sedteeted depeh.

'e.8ete thee 0.951.



Tsb le 6.2-17

Fishes token by eeine oo 5 Oc tober 1782 near *M IM5.

2t-tican TM-U5-13F5 T* A'5- l '* 3 T'*- 4 Y- 1 M5 & NF-14.2 & v5-16At T*- AW- I M2 =- *<N - *? 6 &-Ao -a41 m- g -Syj p.gy - 7,t,1 ; t ;tg

Tier 1217 n954 11!.6 1120 1%o t cM 'm 5 0%o tsh Igot

Att 7emp (C) 17.5 16.5 17.5 16.5 16.0 1 *r .0 AV l e..U 16.0 17.5
Water Temp (C) 19.0 18.5 19.0 18.5 18.5 19.5 lb.5 18.5 18.5 19.5
Dissoleed Drygen (eg/!) 10.2 9.4 9.6 10.2 10.4 9.1 9.4 9.2 9,o 4.6
pH 8.2 9.0 8.2 7.8 7.9 7.7 7.7 7.6 7. 7 Tm
Seccht piec (re) 'el * 81 ene 56 $$ 5 85 58 56 5m 71
p t wer Stage fm) 0.99 0.99 0.99 0.99 0.29 0.99 0.e4 0.99 o.es 9.ws
Weather Fortly 84ercast Pertt (Prerc as t neercast tweecast evercast (Nerce=t Overcast Fert l yy

C l a-M y C 1 mr3 v C t mJ r
No. of Specimens 22 0 1341 410 299 5 1248 1453 12 12 177 ?no
h . of Species 9 6 * 5 3 7 5 3 2 5 11
E-3 of f!sule 2 6 5 5 4 4 4 4 5 4 43
Colden shiper 4 4 - * - - - - - - e 0,1
Comely shiner - - - - - 1 - - - - 1 e
Cc==wn ehtner 1 - - - - - - - - - 1 .
Sportail ehiner - - - - - 1 - - - 1 +
Swallowtait ehlmer 9 1 9 - - 25 7 - - - 51 o,7
Spaefin ebaner 15*G 1320 38te 232 - 1119 1439 8 to - atos gnt
Mimic ehteer til 11 12 - - 82 4 - - - 2;u 3.o
Elurannee eineme 17 - - - - 19 1 - - le SS n.y
itedbremot ownfish - - 1 - - - - - - 1 ; e
Grece eunffsh 1 - - - - - - - - - 1 e
P g kineced 319 3 - $G 1 - 2 3 2 lie 499 6.s
Bluertil l '1 2 - 12 1 2 - - - le7 3m 5.4
Teevellated detter - - - 4 3 - - 1 - 2 10 0,1 p
p a! 4 detter - - - 1 - - * - - - 1 . y
* Cleer to betense et inr'ic ated depth. O
+ lies thee 0.051.

Table 6.2-18

Fiebes taken by eeine on 19 (Atober 1992 eear TMIN3.

Station T**-Y5-11*5 T'*- A'F- 1"? 5 TM- WS- 16 A5 P*- W 5- 1 C T'a-NS-l ut TW %T-1 "C W WF- 9% & Ag5-9n1 & #$-93 & P'3 -4A 2 Txal i 'etth

tie , 0850 1133 0912 0936 1023 in36 1052 1108 1120 t re wJ

Air Temp (C) 2.0 7.5 2.0 3.0 4.5 's . O 5.5 6.0 7.5 4.0
Water Temp (C ) 9.0 14.0 8.0 9.0 9.0 9.5 9.5 9.5 10.o to,o
Dto olved Owygen W /1) 11.5 10.4 10.8 10.2 10.2 10.4 10.4 13.8 10.4 11.5
p9 8.2 8.1 7.7 7.7 7.6 7.6 7.7 7.6 T.6 f.2
Seethi Disc (es) 124* 97 M* 94 9=* 81 81 91 @= t. )
Riw.r Stage (e) 0.95 0.95 0.9% 0.95 0.95 0.95 0.95 0.% e.e5 c.m
Ve-ther T .-r Partiv Cloudy fon Clear Clear Clest Cl-ar Cleer Partir Cl w*< Cher
No. of specimens 3279 930 140 354 1 72 2422 II 1 63 72 %
N. of 5pectee 5 7 3 3 1 7 4 2 1 3 11
"In of it, suis 1 6 5 5 5 4 4 - 4 5 43
Colden shiner - 25 * - - - - * - * 2% 0.3
cone =,n shiner - - - - - 1 - - - - 1 *

Spottati shlser - - - - - 6 - - - - 6 9.1
Swallmreall diner 2 - 1 - * * 1 - - - 4 0.1
Spctfin ohiner 3!27 e56 132 342 1 59 2419 to 1 - 7 w6 97.0
Mietc shiner 3 3 7 - - 2 1 - - - 14 0.2
e lect rme winne w - - - - - 2 1 - - - 3 +

sanded killiftsh - 1 - - - - - - - - 1 *

Fte kIneeed 10 23 - 11 - 2 - - - 25 71 1.o
e twen t il 28 20 - 1 - 1 - 1 - 32 e3 1 1
res.wllated d - - 2 - - - - - - - 6 a 1,

t esf ic et ed deft h.* C lear t o be r

+ 1.e g s then O.
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Totte 6.2-19 ;

F'shee t kee by eetes eo & Woweebec 1. * esee ?Mim. .

t

Stative T*-Aur-132S__ EM-l'53 1*-AM*45 &MN-LA2 ~P-acf- t Mt M MN-tGAI M LJ -Tet Ut-auf-?&L Te-4Co-tJ , 29-aQ-44,' 7egel 1 t ent,, {

Time 1541 127e 1520 1362 tste 1 31 * !?92 site 12% 1662
4 *

*' A te Te=, (C ) 13.3 17.5 14.9 14.0 14.5 *S.= 1$.s 14.0 14.e ts.g

Beger Teep eC) 19.5 17.3 16.9 13.1 14.0 16.3 16.*, 16.1 16.3 13.3
pf eeelved Ouwgee quail) ' I s.8 11.8 19.9 19.* 13.5 Iv.8 9.8 19.1 19.6 *m.

* pe 9.1 9_4 R.6 7.* 9.3 7.7 7.5 7.6 7.7 7,6

Seecht Dese (ce) ?4 69 44 31 11 S1 SS M 61 34 I
* steer Stege fe) O.53 . e.93 e.91 9.93 9.91 0.91 e.*7 e.91 0.93 0.*?

ueecher Light Oveceset nee ** poete neeve L*-ht Lisht Weeve M ete Ehpe-y [
Imip ' Jim 9813 Rate La.e tmie Rate f_ela neJg._

- se. of Syeetenee 1%7 122 IDao 49 15 3141 1312 169 57 19 ftM
Wo. ef Spectee 9 9 9 4 3 * 4 1 3 3 17 {
No. e* Meule 4 3 3 3 4 4 % 4 4 & SJ 5

gisseed shoe - - - - - t . - - - t c ,

celdee ektene $ 97 - - 1 - - - th 't J

Camely ekteer - - - - - 1 - - - - t * *

Commes ekteet 1 - - - - - - - - - t t-

Syeetett ekteer 1 - 3 - t 1 - - ? -- g +.3
w tteeteil ektene 2 - & - - 2 - - - - g $.3
Syctf te ehtsee 1636 282 tM6 S# 12 ??*6 IM5 137 31 tz pus SE3

,

i
Mink obinet 7 2 37 - 2 6 7 1 - - 62 0.8 -

'Steatepee ettemme 3 2 1 - - I t - - - 8 9.1
c eek chieb - 1 - - - - - - - - t e |
rettfleh - - 2 - - - - - - - 2 e i

goeded tilltfleh - 1 - - - - - - - - 3 4 *;

! Sedhtemet eestteh - - - - - - - - - 2 2 4

i Fesy6taneed 2 31 - 17 * 2 1 - - t 56 0.7 ,

Steegitt 3 1 33 3 1 * * - 2 - t 11) 1.4 b.
5=etteenth beoe - - - - * * - 1 - - t + LJ

*
rrecellared deeter ' - 1 3 1 - - - 3 3 3 16 9.2 ***

* tsee thee e.0"
.t

b

b

Takte 6.2-29 i
f

Flohee tetoe by eetas em 14 p=weebec l*R2 esse TefM5. [
a

gettee 1**- A''F-17f3 TM- AT-tCES TM-AQe-16A3 TM-MX-LA2 T'U- 4fX- 16At T'*-4CF-I D42 I"*- MM- *F t . PT-t-r-*Al T*t-arN- 93 3 no-AFS-4&2 f et at 1 tpQ ,

t
- flee 1534 12M 1513 1611 160$ 1947 13*5 331 , 123s 149, ,

Ate T.e , (c) - 4.5 6.1 7.0 7.0 6.1 7.9 7.9 6.3 6.3 6.3
umeee Temp (C l . 6.9 6.9 6.6 7.8 6.3 6.$ 7.e a .1 6.5 7.3 3

Menelved eeeeee fes/l D 12.0 12.1 12.9 11.2 11.5 11.4 11.5 tt.e it.S 33,e
,

seeekt Deee (ce) 66 . 127
. 7.9 7.3 7.3 7.3 F.3 7.3 7.) 7.3yN s.e ' 7.7

69* 46 41 41 el 79 - 36 2'S
tt e Stese fel '.08 1.88 1.88 I 08 t 9" 1.9P 1.08 1.08 1.t'9 1.De ?

lu , ether Feette Cleet Feetly Feet ty Cteer Cleer Cteer rieer e, tee, gleer

C1 eee Ctende Ctende
Wo. of Spectmeno 2^te let 2M S 6 444 192 S 1 t4 that
We. of Speesee 7 1 3 1 2 $ 2 1 1 3 11

h ff neut. 2 3 3 3 & 4 4 3 3 4 43
u.,1*ee eeteer s 21 - - - - - - - - 7s e.r j

s,eetest est w - - - - n - - - - - i
t e

! so.11se* et t one-se 15 - 3 - - 1 - - - - to c .5 ,

spees te ekseet 2tet .Its tot a s see set 5 1 - tm +7.1 !
etete ehteet 13 - 6 - - 2 1 - - - 27 c.r'

9tgetense etence ' Y - - - - - - -- - - 9
-

g,g
,

Wonded httliftee - 2 - - - - - . . . ,,g.

Rae6 hee. - 1 - - - - - - - . g ,4

Fwurtf M 9 ? - - - 1 - - . - ) g ,, g
- pteestt i 7 - ' - - * 2 - . - 2 It 'r 3.

]
. Lees e t tsted (ef teL ' - - - - - - - . ~ , 9 9 *.

-

* t ieer to tetoe se tedscered d yet. ,

;
+ teet thes e.mt.

l
[
- l

i

'f

t

.

, , , i~___ -y 7 ,, , . , ,. we
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Table 6.2-21

F shee f ates by eeine on 2 Deceed4r 199? eeer T*fMS

)*g. Lies T+ AW- 13M W Afr-10t3 T9-AW-1 %5 "- A'z -! A2 T* NS- 16A t !=-v5-Ic42 T=-A/t-e!t T'+- N F **41 !"-V$-*!) ** AM -A2 Totat M eth_r

Timee 1%6 1233 1520 !?03 1627 !401 1338 1323 125 a 1645

mir Temp 40) 10.9 13.0 10.0 13.0 10.0 10.0 19.0 11.0 12.0 10 0

Water Temp (c) 8.0 8.0 5.5 8.0 7.5 7.5 8.0 8.0 8.0 8.0

t*iesolved enygen deg/I) 11.0 11.0 12.2 11.2 11.2 11.4 11.4 11.6 11.6 11.I

pH 7.7 7.6 7.5 7.5 7.4 7.5 7.3 7.4 7.5 7.5

secchi Disc (tm a oe 66 117* 89 69 38 41 66 71 64

ajver stage fa) 1.35 1.35 1.35 1.35 1 .35 1.35 1.35 I 35 1 .35 1.M

V~tMr Fue therc a rt _ Fee Tee fee Fee t*rergfs t thercast M eter* Ngt est

15 0 . of Specisene 754 2C 70 1295 8 291 1h 5 - 154 2743

N2 of Specles 7 ! 2 3 2 2 2 2 - 4 11

40. of Ma21s 4 7 5 5 4 4 4 4 i e 45

Colden shiner . - 1 - - - - - - . g e

Cceely shiner - - - 3 - - - - - 3 n,1

Spettatt sbfner 2 - - - - - - - spy - 2 g,;

Swellowtail shiner 7 - - 2 - - - 4 - g o,3

Spo* fin shiner ~16 18 69 1280 7 290 155 4 37 2376 ,3,,

Mimic shiner 23 1 - - - 1 - - F tsu - ts e.9

Rock base - - - - - - - - t 1 *

tedbreast stenf ish 1 - 1 - 1 - - - - 3 g,1

Fmpk inoced 1 - - - - - * * TAFTM 14 15 0.5

Bluest 11 4 - - - - - 1 - ts); toy 3,,

le2.sjllater detter - - - - - - - 1 - 3 +
E'

* rieer to bettom at indicated depth.
.

+ tese t han 0.05* .

Table %2-22

flohe, tehem by seine en 14 and 20 twember IM2 near TPINS.

Stetton T=-A M-1 45 T* AOF-l'M 51 W A?F-lMS T* A.T-1A2 TW A?r-16At TM-AW -!G42 W ET-*- 41 T% Aep 9g11 m-gg-g ji 7% gg.4A;I 7etel * ( eu h.

Time 1521 1335 1452 I428 13 % 133. 1449 1425 1605 1525

Air Tery (C ) 1.5 4.5 ?.0 2.e 2.0 2.6 3.5 1.5 .5 2.5

Weeer Temp (C? 1.0 2.5 1.5 1.0 1.5 1.0 2.0 2.0 2.0 2.5

pteevloed oxygen (ast/l 6 14.4 13.2 14.6 13.8 13.8 13.8 11.4 13.5 13.5 13.2

ft 8.4 8.0 8.2 7.9 8.1 8.0 8.0 8.0 6.6 8.1

Smhi piec (cm) 142* 74 64* 1 73 * 155* 15.* 23 33 64 109

River stage (et 1.13 1.35 1.1* 1.13 1.13 1.13 1.35 1.M 1.35 1.35

W -ther Clear twercast Cleer Clear Clear clear evercest ere tt aat eretta*t N ecent

No. ef speeimens 1221 47 131 - 4 27 197 236 18 24 2197

No. of species 3 1 1 - - 1 1 4 3 4 4 9

fin of Heels 3 6 5 4 4 4 4 ". 4 4 g

Na hel t weae - - - - - - - 1 - 1 + n

C.weely shiner - - - W - - I E - - 2 0.3

|
Spottatt shiner - - - - - - 1 1 - 2 e.1

Swallowtait shiner 3 - - - - - - - 1 4 c.2

Spotfin shiner 1217 47 131 9 158 4 27 393 234 15 23 2*1 e9.2

Miel ahiner 1 - - - - 1 - - - 2 0.1

Pumpkinseed - - - - - - - - 1 1 4

Bluest 11 - - - TA8EN - - 2 - 1 - 3 0.1
- - - - - t 1 .

}&f te tram fe - - -
.

1 Sampfir.g met at teneted ca 14 tweetet due to ice: reechede:Is4 aint compteeed on to December.
* Clear to bet t en at fadicat-J depth.

+ t.ese than 0.057. 9

O O O
_ _ _ _
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433

ipo.e -

t. .: n .u. t . e, ei .en.eren ,r. u.on a au

gm_,7 -- + = w ~t E m_--- y v T_94._.y_._4 y
, eo et n 6 > > - , . . . .

T,. i giyu( 4er 0 * * 3 tie s- * . 1 . . 6 4 1 4 . 10 eitetteli shtt e t )? 1) in it? 104 60 11 1 1 ett 1.3 7

,.

5eelinet ell et thet il 4 3l il 5 ) AC 34 18 il 10 191 0.66,metate a*Aber . . 3 . . . . . . . 3 eomsta sk mer ) tt , % s t D2 ))6) l) 6 140) 3D MM th6 691) )t h 1911 11146 ft)ha nt et pe r 13) MS 34 )H t ? De $ $6 lu n 2e 3164 3.)
'

6 6 ta ri 6e e thh w '

lei lt ist . . ' .t
) 64 4 1 40 9) 11 4 . It,D 4

.

6 A) . . . . It b. |Alitts(6 +

** u s swi n s t
. . 46 . 6 . * . . W 0,$

176 30. . . . . . . Ipp (n g& siboth t-g en te e . . . . 3 . . . . . . 3 eW e t he e + t e at t e, uom g t H . . . . . le e
. 4

t.aritie i .e s t in .

be n.ne d e sillf ast
. 1 . . . . . . . . I e
. . | . . . , . . . 6 eheatfeest st.e.f a se- . . . . 3 . . . . . I J elreeb estle* . . . . . . . . j . . I ePeste 4bsted . e . . I 60 ftJ 139 3 4 6* }4t.Wastkl . . . . . . 6 347 tit 10 e ya, 1,0Pa* e nnetes /D Negin t 1 ALIn. 66 %. . . . . 42 0.2+ .

wsilevth base 10. .

1

. * to e
* + . .

Whit e a f splie . . . . . . . .

| 6) il 1)
. . I eTeseelletes netter i . . f) 0.}. . . .

141 i tas p e t t t> e . . . ) . . . . . . g e..n.,e .

h inQ .iu6 na dTT **.6 Hi > 3*. an ibo7 tee nece mo ;Ti;
. . , , . . . . . e- es.

b et 4 esses ? 4 8 il 16 10 14 4 4 t 1 21C oi Hauls 2 ? 6 6 6 $ t 1 ) 6 7 60L *ie v i s t W to ill.fr Ant A h0.60 til.00 M dC 487.63 II.15. H 1937 3 1 661,00 102,14 HP.11tuelsg, hee n 0 61 0 Se 0,60 1.1) . 1.4P 1,6) ism l.30 f) ?? A lp 0,lt 1.07,e u se t oet. GA ,

f one 4,b26

basw h of t iet te t aaets et se ttie St at irits TW AQt.l0li tv- 1942,
..

Me ?en 'sb Nt At t %s. 199-. M A i.t 4t 41.. . kov tm Ictol 1 (egi.i nn.v de . . . i . . . . . . . i e

Otat.iat e t~t . . . . . . 1 . . . . I e44 0 stoe t 1 1 4 . 6 10 29 118 1 .ti 0.6
.

own et. net . I 11 6 . . . . . . . 19 0. 4 -weewn s+ leet . . . l . , . . . 3 eipot t all et, Met + * e t 9)$ 269 5 [gM IJ. . . .6welle*telt 4 kstwo l Ia n 6 8 . .
. .

34 0,.6t et tle statu t i sto 1116 %?5 3210 ??) ett 1666 3149 2nto 366 61 36976 63,5mists o bet 6 $6 3
+ *

401 66 16 7 1 Mt 3,1.
tlwntnne ohnpe # 6 3J 19 13 a f.

3 . 131 0,1.
Diet tne te dare . . . . l . l 3 e. . .
tree 6 shut . . . . + . . . .
taillseh | I e.

. . . * I 4 . . . . . ) -eMilbad 16. . + . 13 * . * ..

lft ~
0.964O lte sa bet MMPLil - 2 lit -? . . . . .

. * *
0.7Shorthead redherte . . . + 10 . . . . . . 10 0.)landed e ttlif teh . . . . 1 I- 1 3

. . ( e.tue6 t,ess . . . . . . . . .nedhtoset sunft6h s 1 ,.
. . . . t . . . . . . ! etuupkinneed 1* * * I I U 16 to u Il4 0.6 -.

livetti? 1 3
. . . IS i ?* 10). lu 0.5.Nor6 t ateed !91*e sill - 1 At t' . . . . + . 91 46 . . . 133 . l .0nettanth bee. . . . . 11 6 . . . . je 0,314tgena ,b base . . . . L . . . . . I eWki t t rieppte _ . . . * I . . l ) e. . .Slet6 crep te . . . . 1 . . . . . . I elessellated es tet *. . . -. ll 3 .. 3 1 37 0,3.1elinw pes ch - . . . . 3 . , . * * . .5 *

C,3,T 6c..i n.
. . . . tw.1 ,9 . * . . . . g e

i liga as su6 1997 "Tse iu6 a dT"~7Tf1 '6'11 6i uso6hs t-f Species 1 6 7 10 21 4 13 4 4 10 3 26hu . of liaula 6 9 6- 6 9 li il. Il 12 to 13 100so,/hout 1.21 176.67 16,00 ',16,71 821.99 66,$0 ft),87 Mt,33 166 Il $6 00 5.1% . lkt?
jit,{*nejjy}T dt.<t eg fue ti . M 0,14 0L 1,7% 1, 30 1,0$ 0. p c,u 3,6 0.;) ifte esa new .

1

-

. .
. . .

. .
.



> r
H H

J

Isbje 4

nsasti .f I t al es to6en at ne tt e stafaob I4 As ) i t Ai th iWri

% * th 'ao.- l e t %s t
, 7

. .ee e, i ,,e i 1r__%s;_ _ , ;r_ L _ _t n , (q _ %t A> .h....,Y.--..I....-
. toi set,t

i i a +me l y v 1 et
. 26 ) - le J.6w tteil s' a r e t t i e 14 I ) ifo 1.6hes s i ..v t a ll st4 ne t i 16 in I % 16 th 7 - 68 1. 6D. e v ies .

e'.'I r e t
e.htet 6 i . I eElettin st h) % ll )ll .71 i)V Rt 66 ) %JO IJDZ 2:0 6166 6* 4

e

Mi st ( o'ntet i '' JS 8 i% 97 19 41 14 ) 6.26; atmos enoue ) !) 7 ) ! . 1 40 0.6i . p .se a i e .
1 - . . - - ) e

. t een ( Nt. l . + - I *ta61ttet 4 40 ; i . )) 0.6ei:,, evtsee f t he 6 AMP! 4 3 - J) )
r

. . . 16 0.7% t t t* t '' t a e .u * * e * * $ 3 * 6 0.16'itttest teatteet . . t 1 - . 10 Ditut tees i . . - I ebe f t teast outfast I - . I 1 J.46.eg e gneeen i . . I e4 . oe g il i 14 t h folk
. . .

. * 1 . l 0.1Nas 4 ;t-w i t tese i l 3 ) 1 - . 9 D.1'eesellated det t e t i e 12 . 1 . to 0.6h4 br e d cettet i . . 2 - 1 0.1Ahlelw asetet li - I . * . 13 0.1
we hele

* -

i . - +d~ 42 61. II) 35) tM lb 146% ~iI> l-
) ~%T s t.,< s m e $ *#94M af kgtrioe i 10 $ 16 |2 % 6 6 0 2 I)4" t rede . 8 9 'l 8 10 11 11 ID 10 40 108%e ha w k n ,6 2 ) 62 30.17 16.?) 46.20 )?.09 98.66 $5.00 176.$? 20.10 64.44

D'H 44_I, '$1
e t e se it. - ,7L

--
6,2 ) tu i,IP I 66 1.50 0.92 0,62 0 .66 D.)? 0 . ty. 1.p )

i

' e *. ; e & ;6

n oss%s t i (f f le' en t oten et se Lhe $t et t on ps.g(p.gg; gn [yp),

) Y. b.td. , . . . . . . - - __

8 N Y N.! "D
v. o t..t . -

? '' E @1 " #$d
1 = . F 4o e.et.,e . . . s . . . . l .B8%t 6 '.ut. . * * 1 . . 1 . . 2 4olden enther - . . . 9 8 . .

g

10 0.1inme;v sh4het - . 18 J 3 o I - . 1 11 0.4g enue .b e&lher . . . . l . . 1 +5 tu tteil ob ine r e i J ) ill 66 17 6 . . . 100 4.1$wel19wtell etteet 1 . . . . 3 * * i $ Q.4tee fase shinet ho = | t . . . ! . . ) +6tet t in eliner B 1 l) 1011 30) (JO 90 % I?DS $ ?6 \t lif0 S l6) 76. )Mt et 6 etswet . 12 9 . ?? )) . . 116 4,,Bl unt tmee shine t -

) 6 . $ 11 . . . 71 0.1treet t hat. . . . l . . . I 4felltteh - . * | 7 4 . . - . . 9 t.1 eM ilt s( 6 - - 2 . 21 i . . - 26 0.)arb t t e e n he t
hvi t he re t+g en het -

ggg . . . 16) 16 J . . . - 179 3.$
. 25 1 a. . . . - 26 0.=shot tiend tedhotse . . . . Il . . . . . . it 0,4Stown tullheas * . . . . ) . . . . ) ,theoriel t at t t th . . . . . . It . . . 37 c,2suc h bees . . . . . . g . . . $ o.1Reilb r oset sunfleh . . . . . t . . . 1 4Pasa te ored . . 1 - e 30 1 226 61 (f . t'o# 4,6Bl ue s t 11 Tutt . . . . . 4) 16 11 4 . *| 1.0

.

P aet h in need ill ue g ill - . . . )w . . . 36 e 4.4%ma t ion,t > 6ae s - * . . 9 2 . l . - . 13 0.2fe colleied dettet *
31 10 7 # 6 4tanded darter

. .
64 0.9.

. . . . . . l l . . 2 +.
wollese _ - -

lf 7W"~IW' 7TI "9T ~ n ' C55 ' 7246
~

1 . ..

. 17 1051
. . . l .hv scet toens il

% al 6pertes 3 J e 8 13 4 ;7 1% ! n ) 76No . vi leau lo 6 6 % 10 % 10 10 it ;p 3 9 e6to /tts u l 1M 0.6? I 99 101.10 79 66 19,an 169.90 ;y.g7 6 s , y) 7..e le),tp 7),vg

Pt ve t e tD'feTT'M.
inden i 16 0ft 1. M 0 31 2 .1% __ l.6 2 y~e ~~'00 0,t) 0, fw I $1l'tdeaf th

O

I _ -



- - - - - - -

. . -.
- - - _

!
7CS

;,.m..
$

s.e-v o , i ,t.ie. . m si .e ue n e m te ve. t v t . t..t . ;

-. ---

oa iw tuot :..)r iiT 1F7
_

r* :5 Wi
_

rJ. .
rat VP ieF %T

.,na m tesi .
vf 8 m

. . t ,'
{

.

gises teme . . g . . . . . . . . t , :

elpmi eiwos . . . . . .

t, . . . . , ,o ' ,l ;
g. . , .

me n e, , . . . . . , ,
t I . . . . t) osse aw e6 is es - . . . .

o'P {
t I

tdall'tI 9518'81 t . . . 9. 4 ( fO . t lf( L+

se.q t ateti se sna i n;- . t . . . . . . . . g MI ;
gaag g y, e h 9s a rt i( fo f 44 tif ti tsel !11 t il 11

t . s'III
t9 M'i !

gg t,r e t i *hN6 i ti i g - . 3t*

t t e t uo ge e tsemo . . . t . . g 4 4*g j. . . .

teiT4ts1 . . . 2 ( { ).! i. + . . *

mi t tiep . + . . . ; t |. . . . .

| e,i l a s eai t s a 1W4iii . . 2 44 tot t |
. . . - . .

.'n1 ypose 4s.t ,r ioa - * * - 6( . . . . . . tc t- I

t$ - . . . . gg t't i$.es ticep ierasa se . . t *

t + .Jgng gese . . + . t . . . . .

gepesseel sna ;tes 1 j. . . . . : g. . t t
9, t ;

.

y 4et,,.ees t ,. . . . , t , . . .

staestit 1$ (4 t . 54 O'4
|

t v4341 . * . * .-

4 ele t4eete iticef til + . . . . . g gg ggg 89'9. . . .
Ig . . . $ $tgev t teNU 4ese * . ( . . | .

| teetettolep nesle4 5 4 t . ( ( I t( q'A( . ..

|!
tosep etanes t . . + . * * t *+ . . *

gytotS ee8184 t . . . . . . t e ). * . .

. . . . . . (got[44 { , ;

j jj*[e
. . . .

18*e ' t ** *'8 94 10 ot fiL ttt (4 !tQt 291 9 tt 't f (* t( j,,,

q* 4# 14e8 les 5 ( 6 9 f( iQ I( $ t ( I t9 4I
jI

4 :) ysate e 4

8 . tt*tf 49 W
4 & 0 4 fO 6 4 7 $L

,

I f' ee a v'O
~

a' ti 1ts
ti li $ 94| 49 poot

6'ts 49'ti C4'w
de te % t( 10 0 SL T'92 t'50 99

mtmit snet 0' t tw a l it 4' t rv 4 e( 004 t,

letsl g 'ht*

6

I
?

tette 9''.ts ?a

i
-

sneee:4 p stsaes leteu si eetue tnetf os isi-va4.l)fvt fo tegga 4
lj 39 9. _ _t jeihr i- a44 gni 44 was re rof yov sel ni wa 4.s t 3e

14ss, ;i neies, esep . . . . . . . . t . .
Mttsu ehusa . . - . . . 4 t' t * t. * i.

- mt A ohwea . . . , . ( ( g t- t . t, ..te q=t
j mumiu egtusa . . . . . t t { . . ,

| tdetneit ehuos t 11 (1 t( tf L
,a i I 1(( 14. *

,e t ti*l ei t ,.,tu8 8 .'
- 921* ei . t I 9 ;3 t tE ( ' .t |Q* e'

1 .geis esi , n i . . . . . . . . i :

|
51463:4 e11981 t 49 t tits t 51 :t(93 945( llig (4(* tti ittiv 51 4 4

( I 40 2 i ttI 801 99 4 t tif t'6 !snrets sa'1943 .

mo . . . . . .

(.TET4 saA- t.i
{-. . . . i ,

| f *tm* etuse . 9 . 1( 4 tt ! te t 4( 14 t. =

detlale4 ( 9 4 0'l , i. * = * . . . * -

onit tior e t. . . . t e. . . . . .

tWlle eaC*a . 1Th4138 * 1 4 gt 9 + *- . _ . . 91 0'o
most9eJ* g8 e*>tes . .. . , . . . . . . +
sgoaticep sop 9ose* 6. * * . Qg* . -. . . .
omet selgnag t -g'. . . . . . . . . . .
gepqaseot seugroy . . t t , 4. . . . . . . .

4 o't {4*9194eeP * . . 8 % * . . ( ( *

t t ae81t I - ( t
. . . . . . . . t + 3.

N=4givedeP /tI"e t it t - 1Vt 1# . . . . , 9 4 . . .
. g _. . .

1**t t=ng isse t t t 9 9 . ** *
t( 0,' l

*

etse saedite t. . . . . . . . . . t
step saedey g
te m ttetop ,e

. .- .. . . . . . . t ,
satea e . 9 . $$ tt I( C t05 9*(* . .

teuPeP 9eatsA t9. . * * 24 0'l. . . . . *
sqtetP 9e4344 . . . . f 2 +. .

.' . . . ! , <

* . . *

MTieri . . . . t g .

3o* L 18*e51*e98 1 si ti t?ti ffA t tt ft99 tots itto ittL nie itsyce
ga og gaestae e $ $ 0 14 t tI 4 4 10 2 - :9 =

4** 81 4 eats 9 9 6 9 4 6 9 t 0 4 9 92
ti 'tf*te t ' %4 ttt'(8 29'9( I9'lO tS i0ti'90 -191*00 94 54*46 11('00t'*' / lie *1

t'96 294'Q( -944'W
.

t' 0'40 l't$ 0'4( **l'iT" l re t o'44 0 ta Q 0'00 0'4$~i ~

i
t

i

4

.

:

.

J
J

.1

i
I

k

__- m_ - -- - - - - -- - - - - - --.. . . . . . . _ . . - - _ . - .__ .. .. - . _ . . . - -



b3h

.

Tobie 6.. 26

$semmtv cf f lehee t enen e t eelt.e histled I'b A R f . 4'D 6 se IbP2

CiU~ " 'er f et Nt .A.I < %y
s.*ei ettnet . .

3"~YfI 7._.. e1 %t s.. EteE 1 i41 c t-
~ '

t

. .
. 3i-, s

t i e
<asm orther . . . . 1 . . . I e

ittltst1 etiket ! I 3 e 63 76 6 * . 11/ l.*
kweile=teti ettnet . - 1 . . . 11 . s . . 20 0.2
Ara t fin er aher 2 M lp * 29 60 if )l 7 1694 JB54 10 ke le t H tl 4).)
*2 i n s e'twet 2 5 # . 3 . 116 60 1 6 I l9% 2.06.att+se aanw. . 1 ) i . ) ($ $ 2 1 - 36 0,6
istifteh . . I 9 . . . . . 10 0. 4
mil 4 tate 2 . 2 . . . . 4 e
4 ate euser . wn t s . . 32 16 . . . . . .6 0.)

%-e t te e n tog exeet . . . t . . . . . . I e
uett'eed s e ett r ae . . 3) . . . . . 33 0.6
P,*retrooed i . . . . . . ? 2 1 . Il 0.1
Bl egill . . . . . * 1 . * 1 4 4

P es e lf seed it twegall T As th . . 29 . . . . 29 0.)
baallmouth teen . . . | | . . + . . 2 e
fettellated dettet . . . . 13 57 il I . . 42 0.9
kkteld $sttet . * . # . . . * * 0 0.6
ma l i e we . ) . . . . . *
G 7 T etamens 6 '5 .i ). .90 a49 51 64.) dV 19% SO eds
to e species 6 6 s ) 12 7 e 6 s 6 6 la
%e r.f heg1e e 0 0 9 $ $ 0 1 0 4 0 $)
4c eHaul 1.$0 3.12 2.75 6.25 23.00 23.62 60.30 2?7.$7 646,14 219.04 49.12 112.02
!1 ve t e t tgee s,a. i.et 1.t! i si 0.vg 2.t ) 2,07 i go c,22 p,og pg a . no p,p
e iete isen : c

Table 6.!-10

he ef t of f lohee tesen at centie station TWsOp val in 1682,

u o. t h Jen feb Met
Ionital stonetoi'et . .

ay r may Ja Jul Aug f e r- (ar t ' ~ krv for ToteI~ l (etth
Gelden atleet

. - . . . . . T~d
. . 1 . . . . . . . . 1 0,6

c"selv sFiner . ) - 2 a . . . . . I 9 0.5(#ena ette.e t . . . l . . . . 1 0.1
Stutteil shiner . I 9 ) 61 91 1 9 . = 1 190 9.6beeilowtell et tner i 1 . . . . . . . . 2 0.lk..e v t se e 5.41ne t . No 2 . . . . . . , . . 2 0.8himt fle ehtber 10 72 1% IS% let i2 29 614 Il 162 2 )4 164e 77.5*Li ti c etteet . 6 7 9 2 - 2 $ . ) . 17 89Blueinc ee stanaw . 1 5 5 1 . . 3 . . . 15 0.8.'l l t t e h . . . . 2 . . . . 2 0.1i%1. lbec k .

4.ite auteet
. . . 1 . . . . . 1 0.1
. . 1 39 2 , . . . . 62 2.2Nce t hern hos suc ker . SAMyt.i t . . . 2 . . . . . . 2 0.8sher thead redhotee . . . . 4) . . . . . . 43 g.2

tre built.eed . . . . . . ! . . . . 1 0.1L4ennel c at floh . . - * . 1 . . . . t 0.1l'astrk t h ee ed . . 2 . 1 .
1 ) . . 7 0.6Bluestli ! . . . . . . 1 I 2 $ 0.3.

Puer a inees s /81 oe s t li . . . . r 10 . . . . 10 0.5$melle.uut h bene . Tu gt . 2 2 . . l . . l 6 0.).Wake trapple . - 1 . . . . . . . . 1 0.1Teneellated detter . . 2 8 19 9 $ 11 1 3 1 Se 2.sbanded dettet . . . - | . . . . . . t 0.8t ellow perc h . . . . 1 . . . . . . 1 0.1nield detter - . . 2 . . . . . . 2 0.)% of 6pecimene 11 91 5 N8 122 115 64 61 2) 17) 21 1921no of species 2 7 10 t 16 $ 2 4 6 5 6 2340. af Haule 6 8 8 8 8 8 3 3 6 9 a pg
to . < he e l 2 ?! 11.38 1.62 26. 00 40.25 16.18 6.12 60.30 2.88 19.22 10.12 22.60Di ve r e t tQop 't )9 t.it 2. 6 ) 0.7% ..)) 1.04 1.*2 0. 38 0.99 0.=4 0.11 1.60e Less then v . 6L

,

,

!

|

O



._ _ _ _ _ __ . ___ ._ _ _ . _ _ . _ _ . _ _ _ _ . _ _ _ __. _

t
4~73;

.

!
k

1
4

| Tel le 6, . 11
i

Oww e = 4f____. -- __ , a. _ _ _ e *ge r Ap

tambts taseb et se6 tie 6tesar tw 40bHJ 4e 468;,

vit
,.

av Q Al
_ . .

fgg[g&n
._

t a s se e d 6r es . .

hg (en jL 64 - I+t

4 . . . . 4 ,

swe 6 e l a ,ng, . . . . . . . , , g ; ,,

i.eht s ei etchetolle t . . . 1 . . . . } e

j k ue t 4 t at . . . . j . . . . | *

f t e% , i s N r.e ? It + . . . . . . 3 c,e
* urtisit afinet i 6 2 Il t il S4 6 6 . 3 4 ?)? 2 (. . !

h e i t e= t e t ' s' ti+et - 4 . 4 . l . . . . . . 4 p.j j,
4 hi si f e. e se at et . . .. 1 . . . . . . . t 4 I

lb a t t e .t the t = * 4? M4 26 . Il e )) Il $l 65 4%t 61.2ig
. . $ e 2 1 o . . .mo ..on 3e 4.0 i

61 t:t en se e sp% a J . I L i 1 . . . tg t. 6 I

estif te . . - 31 s . . . . 3; *; . e

! Na1456(6 . . . . . 1 . . . . I e ;

1 e sie em net 204 6w/Li s . . . 213 }.t. . . . .

b' nt t le sJ te JN e ne . . . * l$ . . . . .+ ll D.6 4

tlows t y . ) he s A . . . . e 262 . . . . . g6) 1,c

3 0,3 j)0. ant a l t o t f la t . . . . . . . . . .

Pun t t i psee d I . 22 . . 6 2 . . 1) 0.) i.

$1uegial 4 . . . .. . . . I ) Q,| t*

'
, F u%t 1htee # #$ 4 uo kill * . * * * * 604 606 10.8* . .

J f=*u l lmout t 4,an g 1M fh . e . 6 . . . + . . 6 L,).

llec t c rett aa . . . . . P , . . . . 2 0,1

Pr* sjj spio 1
' . . . . . 4 + :. . . * *

Ie n;e llat eti . 3 * 604 10,$ lgatlet . 6 e 1 293 $$ 2'; 26i

- t allow 3.e t e t. . . 1 . . . . . . . . 1 e ,

Qeve . . . . . I

~ 79 1) _ H 16 1765 ;
|

. . . . . I e

b- Mt-es s=e ae 6 U i% 7h 141n 420 67)
__

) n r. +f scutee ) e e i 12 * 10 6 2 3 e 25 !
ko. ct us.l. a n 6 e a e t C $ 9 6 66 1

*

E /Havn 1M 1. M l).00 60. fl0 174,25 $2.50 $4. 39 68.12 1.64 4446 2.2 % . 6 3.36 |
| R. to.tity_1stse t e,.e c lTi

,3f 1,M L 24 I , t1 (% 2. 0e f.** 0,D) Oj 'l EM 0.?? 0.9$ 2d2
|

,

,,;^
r

!
.

.d

5.
'

latle 6 J.)2
,

tuien,e t y of f i she e t e kee e t se t e,e $ t a t s ov. TM. Aor.4 A 2 t o 1982 ?
-

r
,

. . -m + ei 'en to met Art $n Jun .N 1 Aq. I,e n- ht me, Jec tetal 1 Lettk '

q Tttal st Aetaller . . .. . . . . . . . 3 *

$$ 6 2 . . . . . . .|
me l y shiett 41 0.7*

,

potteil st.stier 2 I 15 3 290 93 1 . . . . 60$ 6,9
!*slinviati entber . 61 59 10) 35 1 239 3.0. . . .- .

hontate shst es . . 2 . . . , . . . . 2 4
spetism atteiet . No 2233 714 6 31 301 69 ft 37 . 12 60 A069 59.2 -'

' )30 S. l -M aar et,iner 261 SI 33 2 1 4 . . . ..

! 81 einae stehow 2 63 63 !$3 27 19 22 6) It 412 f.h. .
,

Fathead ethnse . * * 1 * 1 . . . . . 2 +a

Cseem thub . . . . . 3 . . . . . 3 e
Fallfach 12 60 * * * . . 23 0.3* . . .

Ou t t ib a6 6 &MG'L LS I 4 *. * * * . . . . . .

l I 96 10White euctet . . . . .. 106 56. .

koce taas . . . . .. * . . . . I 1 +
tedbt eest sunftsh J .. I ? I 2- gg g,g. . . . .

Pumpelneeed 2 2 9 4 1 1 20 . 30 H) 6 li 250 3.1 -
Slueellt I tup . . * * . 13 129 219 3 102. 667 6.8
Notk itnoced /9 3 ee t A ll . . * * * * .~ 67 1.067 . . .

) baailmouth bees et ) 6 . . . * $7 0.6 f. . . .

1.atessouth bass * * * * 2 1 2 5 0.1 t. . . .

Wbste reapple 1 . . . . . . . . . 1 2 * -

Tessellated dettet . . 6 Ill 14 22 19 8 12 217 3. 2+

. . . 2 . - * . . .- 2 + r|
hallne . , ,

ha. et hees se.no 6 2Mt $U - 10M 931 21* 46 267 360 31 . 460 6614
ha. p! spe(len 5 0 t 10 . ll . !! 10 6- 5- 1 6 22

j, ho. ef Maula 3 $ 6 8 -6 4 9 6 4 6 8 61
1 - no./ Maul 2.0 $31.40 113.67 12062 116.68 24 .6 9 - 14.44 - )$.09 43.33 6 12 22.$0 $4.4 34

j Evy t e t t i- t aisen 2.00 0,60 1.29 34 2,68 2.39 2. 9 lil. l . ). 1,43 1,60 2,30 =

e laes than 0.E L!

}. ~

>

I

!
-

|
..

>

L
f

-!
!

.

>

t

. - - ,e n. - - . ~ ,--en. m n . , ~,m -~.-~.>,-, - ,n . n.< em,-- -,w w- ~~-e .. ,~ m.-ww,~ ~r v ~r w w-r-r~ ww '



-gy

L
, 22 86.4 8 o, + 2 1 2 1, 1 3 63, 9. I. 0. +

)

t + + + + + . 0 30 03 00I 00n
+

C 6
3

+ + + +

O
. + + + + + + + + 4 + + +a ( l I 1 p 1

1

l 3 1 4 2 5 0s0 s 0 3 5 1 1 622I 654 s7a
1 0 2 'p 5 1 13 5 1 1 l

%6657 93I 6067 41 837 62 201 35W41 2 4 6 3 22 ?4 7
4 7 1 47 o7 2 2 1 3

l M
1 I

22 F* 3 91 0 5 8
r 22 6 1 2o 3

f 1 1 1 2 81

10
1

1

w 1 - - - I 5 - 4 3
t 1

7 7 - - - - - - - - - - - - - - 1 3 - 6o- - - ! - . I - - - - 037 5:%2 1 l 51 873
I

4 8
4 50

5

v

N
I - - - - uI I 07 - 5 9 - 1 - - - 1 2 - - - - - - 31 2 - *; - 1 - - - - 5 - - - - 7 8 67 6?

!
1 2 6 8 1 2 2 51 6831

8
1 5

1 1 7 0
1 3

1

t

h - - - - - 3 I 27 5 - 2 6 - 8 - - - - - - - - - - - 1 - 21 9F - - - - - - 81 - - - l*563Ht 1 5 53 5 67 1 1

8 9. b.1 2 5; *a3
1 4 90

1 6
1

p
e - - 1 - 1 562) 21 52 - 9 - - - - 21 - - - - 7 - - 8 -f 85%6 - 1 - - 9 - - - - 70294S 1 A7 7 8 4 1 9c 6 287801 1

1

5S
%

7
601

1 3
2

-9
A

I - - I 2 hI l 2 u - 9 0I 6 - 1 - i81 2 - - 48I 5I - 7 024 2 - - - 03 - 1 1 1
-

2I I M N 5 3 9065%7 4 99 61 0 229462 1 8 1 691
1 4 21

1 6
1

l

Ju
1 - - 1 - - 228 4 - 52 - 8 1 - 3 6I 021 2I - - - - 4 - - 41 - 21 4 - - - 4 359 513 9 91 4 5 7 6

1

9 l 2 2 9
2 1 2892

1

2 22

O3

m
e 2 - 1 24I 3 5 - 3 8 - 5 1 I 1 61 951 - - I 1 4 - 23 - 4 332 - 2 8657 02990J 2 5 3 6 6 73 1 7 6 1 9 92 21 1 3 7 945 5

2 3 1 0 2 5 61
6 8 2

0
1

y
,1 - - 21 1 5 6598 - 1 1 - - -% I - 5 - - - - 1 - - - 61 2 - - - - O1 - - - 7 92 455 95 6 1

4 I 31 888
0 1

8 86
8 2

0 4 0
1 2

1

r
p - - - - 1 21 - 47 4 23 - 9 - - - - - - I 2 - 1 - I 3 - 7A 2 79 53 4

1
- - 7 - 1 - - 3 - 1 - - 39862

8 4 1 1 81 789
4 6

5 20
7

r

N
1 - 8739 0 - 9 - - - - - - I - - - - - - - - 31 - - - - - - 6 - - - - 81 57 6. 5 6 92 1 5 7

8 61 7 588 5 29
1 6 30

8
n
i b S

e E s

me F o i
n N P
i M A
e A Ts S
y
b n

a - - - - - - 0 - 85 - 86 - 7 - - - - - - - - - 1 - - - 42 - - 1 - - 0 - - - - 2l 7 69n J 2 4 1 60 2e 3 3 1 0i376k 3 8a 3 20t 0
1s

e
-h -

s
i
f

r lrf e r leeo l e k s h g e %
i r .

y
l n u c r h s e t s 4o ri r uo h s i uss r n x 0 O

r r eh er :noce d aif nh 5 a aee d r r
w we sht si f 1 n s aa

w r r r n sne .
s

we3 m s ed r eeei i nr pi nac r geef i us / bbii d 03 e
n e. eep nnnhl hi epmnd a eorh tl sid d pppd t ct ccl

eh e ii s n.
- u h rt rbiii si sh ns i db kb l al f e ehh ppper r r eeu a

I n2 s s nsa uhhh a si eme u k c dl cist ne et t aa st aea ppa y hu ch ss sl t e h s s s ehh awnau k s susl s uurr ad pd SS! l t t
6 y dl l c l

c

wait nsi od os cs r ebl a asnl nooc cs l e ui
!

a m. r
1 rl nyel n. ta p nano ib eh edb e ii 3 mm ie 5 h a er eewll d d y f f f as sl f f c o t ek nk il eh t nne r nk gk l e ek nt t zk t med emtl

e oooH r s
.

l yt i r nh c gelb owancdr ndk b epepl gt c o sdl e!
.

m n. zsnmvl mra l t t
e e.

_

ea somt ut a nel ii r . /. v _a emumari am s nl il . .iueoiooupwopi o l al er auh oh rh aoer ul umahl oT m _nGMCCRGCCSSRSMNEFBLCFQWNSBCBR F CPB PSLWBPT ETSWNN%ND
1

.eaeh a oo oi
+

(| ||:i



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

i 439
i
!

!
1st a t a .

I
Sumary of inst ce t aken at se trio stat tors O 1992. f.tattet. stefts Tb ADf. deleted from table.,

O t s ra t e St.4.1 - . . 4 -

aiAy ut .ul 9; ) .A7 Jai 7 (apdt ri t t en 1 11 '. i t ! '. li AN lA; ital

1 3 *. .
4 .

Nshellange - . . . . . . 1 1 +.

lant ral st ent erlier - 1 1 i 1 4 +* . . . .

hane n s a r s . . . I 1 i 4. * . . .

1 . . 1 . .
- 1litver chub 5 +* .

Gelden statet 23 I f-5 2 10 2 7 - ! 210 0.2. .

Corselv shine r 39 16 k9 31 6 10 1 9 l t, 43 E) 02
Omot, at t ric t 10 1 . 1 .' 4 1 1 . . 20 4

8ptttelt thinet 6.? 1238 174 1K 123 133 132 160 16? .0) 3669 3.k
SwallwW1 ottoet Ibi 34 64 6 2 fi2 20 2 6 239 6$0 0. t.
lossf aie at,. ner 2 2 3 1 1 1 2 13 *.+ =

5pc t f i ti al tritt !?$H 14926 &n66 $M) 204 ti 13276 6692 1494 lik6 4D4 f $)l&$ $0.$
Pde tr 6116,4 27f s $49 303 12* lit 712 ifs 37 .6 350 5171 1.0'.
i(luntriese pinnow

1 | .ty s es p. . . * * * . . .

%b 127 ;9 23 9 93 )4 1$ 15 512 litt 1.2
tethea sannow . . . . . . . . . 2 2 +

2 +Blac kn<.se dat e 2 . . . .- . . . ..

1.ong oot c a(e 1 | 4+ .' . . . . .. .

I 1 1 . + + . . 3 6 eCreel thut .

Fall ish 19 3 31 9 7 9 10 2 32 24 145 - 0,j.

24 1 1 4 1 1 1 174 c.20u114 bad 50 91 -

Wite out br 166 129 E 179 101 e$ 46 42 21) Ape !!O3 1,j

6 26 33 t 1 2 77 0.1hertt ern hcs oudet 3 . .-

$bett wad tedhotse 14 ID 10 32 76 29 13 43 13 Jt>4 0,3-

1- 262ns wn ' illhead 3 266 p,3. . . . . . . ,

1Chatmel rat f ish 1 . . ' 17 j i 26 e i. . a

banded killifssh 1 6 7 +. . .. . . . . ..

1 I ) ikt3 tats I 9 4- . . . . .

kedbreast sunfish 2 1 3 4 3 1 . . . 12 23 *

Creen sunfish 1 ! ** . . * * * * * .

Putapa ineeed (70 lie I t.0P 7 9 il 7 13 2 *,0 1690 1.6
iluegill 361 146 3 71 IO - S' $ 2. 467 13!4 1.3.

Pum p teseed/slu.stil 82 185 + 304 $17 6 3 10 40t 67 1926 1.9
Emalise th bass 10 19 9 12 6 13 t> 6 57 160 0.1 i

'

l . .- . . . . .Largew uth bass 3 6 + i.

2 7 'eWhite craptle 1 2 . . + 1 1. -

. 4 . -'
. $1a d trappae 1 2I. . .- . . .

fve q 3 str. 1 -) ,. . . . . . . . .
,

lessellated darter 72 27 20 64 23- 10$ 82 $4 4(u. 217 1069 1.0
ibanded datter - . 3 2 1 26 3) +t.- . .

Tellte percl 2 3 I 1 7 *. * + + . .

Shield darter - . . 13 I 2 6 2
.

. 26 + i.

R1,Leye ? 1 i 1 7 3

. 17e 6 (FA 102Th2

* I 2 *2 4.

w. et iteutens 33130 17606 4691 72 6 3 3; 1* HO 92 H HJ1
No. c=f Species 25 28 2* 26 24 26 18 2$ 25 22 40
No. of Hauls 60 105 101 98 B7 82 63' 83 66 F1 871
No./ haul '.$2.17 164.87 68.43 13.94 59.46 177.60 112.02 22.60 43.$8 fis.43 116.11
Diversity Inde= 1.07 1.09 1.03 1,61 1.66 0.66 (3. $4 1 4n 1.57 2. in 1.M
Uess thar3.0H.

)

Table 6.2 35

Moothly tumery of fleh biettase (g) at 6elhe stations in 1982. Statiot. frefts Th.AQF. deleted f.,g
table,

Station Im 105 16A} lA2 IfAl 10AJ 9hb Mi H3 4A2 f at {
23.6 -20.) 9.$ 116.5 1.5 35.4 63.4 9%) ;.Jan t+9. 9 1.0 -

let No 5AhPLt5 TAKl'N

Nat 292.4 143.0 0.9' 4.0 $.7 16.2 14.3 . 19.1 .22.3 346,3 **t,n

Apr $81.3 190.3 286.2 24.3 167.0 227.0 23 J --158 ; 161.4 344.2 23t).!
~

May' A22.3 798,6 -165.4 441.5 43.0 .27.5 22.1 9 5. t . 176.3 522.1 12 R 8

Jun 590 $ 6 3.7 305,2 236.9- $91.2 391.4 66.2 144.0 270.f' 420.0 3ft% 1

Jul 109.7 . 192,v 236.6 112.6 - 77.2 4$ 6 47.9' 24.7 J2.1 103.6 963.3

Aug. 365.5 372.l' 224.0 . 370.5 - 203. $ 155.4 ' 59d 38.6 38.5 9 0. t. 193e.2

set t> 61. 3 580.0 290.2 463.2 169.8 56.3 444.4 16$.7 90.4 171 4- 3t5%.0

Det - 923.7 3'3.3 140.8 13).4 5.4 189.7 342,9 3.9 1.6 29t.$- 2412.2

'hv *0 3. C- 206.7 276.6 17.8 10,4 :552.3 .234.B 38.4 '3%.4 23,7 2099.t.

I.ec = 330.4 'le.1 37.6 262.7 4 v. 44.$- -77 2 42.8 S.2 236,2. 1083.6

10TA1. *>t20.2 M12 9 I v 3. 7 line.5 1318,4 2661.5 l*49.0 m. ) t e4. 6 259h k 01:20.1
'
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fable 6.2-64

t.ee6t> t*9"***. em et med neon ==lgb-3 wedit tem f eet ce (E1 med r*re A tfee etet=, (*. Y - vowns . 1 - ).veetle. 4 = ed.IeA p-e 5 awr f e-* t emat h t we ene t of ey e f le eh we t ee., S.,

t ,*4 fe 1992

y@ **** 4>.9 - 1 JE 5 P9- A'$-l LO T"*- AM- 1 M5 & a f-142 y;*- t w |

Ft rb teew+b h. Total ween s' & 23, w el meen s a me. 74,1 New g a jne. Tege t p,ee e e sh. , i.eet ,,ee , g

(5 sue wt . wt. w?- wt. * * . wt. wt. wt . we- w*.
ist tai tus tr

j,teevels) (m) fa) fut er) fa) (a)
,,,,

61 2.5 0.03 C.** 1 2a 4.4 c 0) se me y
7;-l$ 39 0.7 8.02 0.00 Y 117 2.7 0 57 0.60 Y 26 0.7 0.c3 v.98 7

4-2n %2 33.0 e.04 0.75 Y 6 43 27.1 6.06 0. 75 T 157 9.5 0.06 0.7% Y 262 15.3 ft tN 0. M y 172 9.n op o . 75 y

S-M 915 807.4 0.12 f' . 7 7 T M4 77.9 e.12 0.77 T 355 64.9 9.12 e.77 Y ye, 3+,e 9,13 e,e3 y pg7 73 ,5 ey , g ; g,77 ,

iv 30 %2 116.7 0.21 0.78 Y 509 111.3 0.22 c.61 t 457 100.1 c.22 9.9% Y 330 76.9 0.*3 8.95 y 164 31.7 e.22 a.mt y

31-3$ 2811 72.3 0. h 0.% Y 288 102.8 0.37 0.96 Y 257 95.6 0.37 0.s* Y 1 M1 6*.? 0.36 c.s* v 1:e 69.5 e,tt n. % y

h-46 4*4 57.3 0.56 0.71 Y 116 %E O.56 9.M9 Y *t.4 140.9 9.58 0.*1 T 148 (46.3 G.00 0% 1 159 ga.u n.4* 9.97 1

41-a5 47 L2.2 0.90 0.92 1 56 65.8 9.92 t. 90 J h9 167.3 0.97 0.95 J 104 *2.9 0.e* e 94 y 102 37,3 0.e5 o ,, s3 y

@. 50 15 19.6 1.26 0.** 1 19 23.6 1.23 0.98 > 92 113.5 1.21 D.*9 J 64 8*.3 f.24 0.** J 35 62.7 t .22 e.we J

$145 12 21.2 I.77 1.tw J 10 15.2 1.52 0.91 J $7 %.5 1.% 1.00 J h* &*.9 1.66 1.w p to 33.7 1. a t og y

56-se 5 10.9 1.16 1.01 1 6 9.6 2.10 0.97 J 16 35.2 2.20 1.02 J 3 51.1 2.22 1.M J 13 29.2 2.M t % 3

64-65 1 2.7 2.79 OAS A 1 3.6 3.60 1.31 A * 27.3 3.03 1.10 4 5 15.1 3.02 1.10 A s 22.5 2.At 3.92 a

u 70 - ' . - - - 1 3.7 3.70 1.0e A 5 16.8 3.M e.** A * 22.0 3.67 3.n7 a ? 7. 7 3n 1.12 A

7 - 75 3 14.4 a.eu 1.14 A 2 7.6 3.pn o,og A - - - - - 2 8.7 6.35 3.03 = i ta.) 4.77 I.13 a

7 6- E6 2 1".7 S.M 1.f4 4 - - - - - 1 4.7 6.70 0.9? A I 5.# 5.30 1.13 A 1 %.s 5_ s** 1 il a

; pg.n - - . - - - . - . - - - - - - I a.1 g .19 t.32 4 - - - . - p

| u. , - - - - . - - - - - - . - - - . - - - . . . . . u

wt v5 . . - - . - - - - - - - - - 1 ?.5 9.50 1.11 A - - . . - tJ

i

!

te6te 6 *-60 cunefewed.

. E st l >e Tw-AW-tr*A2 P*- Af5- 9E 6 & G -*Al Q2'.5 - 9 3 ''"*q -AA2_.
sn es E E No. Total meen a B Bo. Tctal me,ew t a b. Tce a l **eme e smees E 4 Wo. TetelFoca 3*ngeb so Tot al e

95 asm we. we. wt. *t. we. wt. we. we . we. we.

Inte vals ) (11 fa) fa) in) tt) tal ft) fri ti t tu s

11-15 79 2.0 DJ9 0.9% Y ,, W 1.3 0.03 0.99 Y 12 9.3 p.02 e.+0 Y =3 1.1 0.c3 c.99 y 9 0; e.nz o a.o y

16-20 472 29.1 0.06 0.75 Y 607 25.8 G.06 0.75 * 199 11.1 0.04 c.75 Y 25 13.s 0.0e e. 75 Y 734 13.6 e .8% r.M y

21-25 6?4 73 .1 0.12 0.77 Y 479 59.5 0.12 9.77 's 275 33.2 9.12 e.77 Y 276 18.* 9.12 eJT T 2*$ 'e.* o.11 e . 71* y

26-30 1 79 37.8 c.21 0.79 Y 206 Aa.3 9.22 0.F1 ! 1+9 39.7 0.23 9.e5 Y 193 39.7 0.12 0.M1 Y IN %.* c.29 0.7a y

11-35 =0 22.5 0.3s 0.89 Y ?? 26.5 0.37 9.96 Y 101 37.8 c.37 0.e* T 9* 32.1 v.37 e.e, y St 37,6 o,3 e.as ,

36-an T3 18.d 0.57 d.89 Y 36 20.7 c.59 0.91 Y 76 45.9 0.60 0. % Y 56 32.E e .5 8 c.91 Y *1 %.1 c% c,am y
*

41- 0 12 10.2 0.8% 9.93 J ll *6 0.97 0.95 3 SO 63.0 0. mer 0.% J 27 24.1 0.89 0.44 1 35 23.6 c . n3 c.93 y
.

Le-50 1 1.3 1.30 1.% J 7 e.9 1.29 1.03 J 32 39.5 1.23 e."8 J 13 15.* 1.22 0.99 3 18 21.e 1 .21 e.wr 1

51-55 4 6.7 1.66 1.91 J 7 12.4 1.77 1.f4 J 19 32.8 1. 73 1.06 J 5 8.1 1.&2 0.97 J 15 25.2 1 *a 3 ft

56-en - - - - - ) 7.1 2.37 1.10 J 7 16.8 2.49 1.11 1 2 a.5 ?.25 1.Or. J 6 16.1 2.n a ne r

61-45 1 3.9 3.00 1.ow A ? 10.3 3.43 1.25 a 3 .2 3.tT 7 1.12 A 3 3.s 3.13 3 It A 6 37.6 2. ,:. 1.og a

66- 70 - - - - - 2 7.1 3.55 1.03 A 3 10.3 3.43 1.fM 4 - - - - - 3 16.n 3.33 c g7 a

71-P - - - - - 1 5.5 5.20 1.30 A I a.? 6.le 0.97 A - - - - . I 10.7 5.M 1.27 a

74-9) - - . - - - - - - - 3 16.6 5.67 1.07 a - - - - - - - - - -

e t . a5 - - - - . . - - - - 1 6.9 6.*9 1.12 A - - - - - - - - - .

96-90 - - - - - - - - - - - - - - - - - - - - I 10.e 10.60 1.63 e

e. 9$ - - . . . - . . . . . . . . - - - - - - - . . .
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Table fo3*1

Location and description of AC electrof f shing tones sampled in York Haven Pond in 1982.

Zone !bt'er Location and Description

m- AQF - l ' ,2 * Along west shore of York Haven Pond, rif fles to 500 m downstrearo.
Characterized by thny large boulders, rubtle, and gravel on the

b ot tett ; some car pent vegetation (water willow, heticia ,anticana)
along shore, An eddy is pres (nt in the upper 100 m of th*
rone at low to mo6erate rivet flow.*

m AQF 16H Along east and w at shores of Tall Island, riffles to south tip, '

Many large boulders, rut =ble, and gravel on the bottom; several
fallen trees along the east shore; and a rif t current, except when '

river flow is low.

TM*AQI-4A1 Along east shore of m1, north bridge to 500 m downrtiv am. N
-

bottom and a few fallen trees along the length of the zane.
_ When the water ceases to flew over Red Hill Dam (4 % r 3/s)

_ the current reverses and flows ncrth in the zone. Extensive
plankton bloome were present during the sumer months.

TW AQF 15Al Along we : shcre of Shellev Island, north .p sn0 m downetream.
Many la.+ boulders, rubble, and grarel i : .m. Some*,

patches of water willow were present at t < if the s one ;
swift current, except when civer flow $. n

m* AQF 15A2 Along east shore of Shelley Is)and, norv u - m downstream.,

Many fallen trees, a tei boulders, 6nd a ad c e t swift
- current, except during low river flow.
3_-

nt-AQF-16A2 Along west shore of ml, north tip to 500 m o. . ream.
Characterized by many large boc!ders, rubble, and gravel on the
bottom. Emergent vegetation (water willows common aloog shore.
Swift current, except when river flow is low.

'

m- AQF-13Al Along west st, ore of Dil, 500 m downstream from north tip to
Discharge. Many boulders and rip rap abovt Unit 2 Intake, belo,j. Unit 2 Intake shallow, with a nud bocet..n, a few boulders, and some

); - patches of water willaw. Swift current, except when river flow is low.
g: -

1 m-AQF-10A3 Alor.g west shore of 2 1. Discharge to 500 m downstream. The
upper 200 m is shallow with a mud bottom and some patches of
emergent vegetation (water willow). Were is an eddy along
shore due to the Discharn,e. We Dwer 300 m ht some boulders,
and fallen trees, with rubble and gravel on ' r etom.

E-AQF-9E5 Along west shore cf mI, 1500 to 2000 m of Discharge.
Shallow with a mud bottom, a f ew boulder . en trees, there
is usually an eddy in the lower 100 m ( e c 'laven Dam,

m- AQF-1081 Along east shsre of Shelley Island fr,m a goint opposite the
south tip of Beech Island to 500 m downstream. There are

shallow tud flats close to shore, and a few f allen trees; many
floating docks are present during summer and early fall.

TW AQF-1083 Along vest snore of Shelley Island, 500 m upstream to south tip.
There are a few f allen trees and boulders, the bottom consists of
mud and gravel. There are extensive beds of water veed (Elodea sp.)
along the length of c.hs zone with many floating docks present
during the summer and fall months,

m-AQF-11B1 Along west shore of York Haven Pond frc.m a small ennamed creek
500 m below the mouth of Fishing Creek to 500 m downstream.
Shallow, with a mud bottom and a few f allen trees. There are
utensive beds of vild;elery Wellisneria americana)and curly
pondweed (Potamreton crism.s) in sunner and f al) .

* Prefix m-AQF- deleted from zone numbg/s) or moderate (170 to 1,000 m /s).r for discussion in text.
+ River flow was defined as low ((170 m 3

I
l
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Tatle 4.3 2

Fishes captur ed b y the AC electroftstet near |' MINS in March 1962,

ane 1181 st) 1/b 1 UAL IWJ n! Ofi I t+ 5 .Al 16M 15A2 IN
rate 10 Mar 10 Mar 10 Mar 10 Mar 10 har 10 Mar 23 Mar 23 har 23 Mar 23 Mar 23 Mar 23 Mari t:.e 1A39 19% 143) 2003 2026 2W4 1%2 1923 1h8 20C 7 2031 2052
Butetton W ni 14 14 12 17 13 13 13 12 8 13 12 ID
Air Teat Ci 2.0 2.0 2.0 2.0 1.5 1.5 5.5 4 .0 ae . 0 3.5 3.5 3.0.ater Temp gi 3.0 2.5 2.0 2.5 2C 2.0 6.3 5i 5.0 5.0 5.0 5.0*ineelved Wygen (q/i> 13.0 13.1 10 12.* 12. 12.A

11'5
S 1!.7 13.7 11.8 11.8 12.0pH 8.0 8.3 8.4 8,4 6.5 8.5 9 9.* 9.4 9.2 9,3 9.2a nJuctivitv mic ro4os /cro 300 225 24'3 300 310 390 165 126 15? 150 132 130secchi l' I s e icmt %* 122 127* O 66 63 66 $3 51 56 56 38

ioirs 2?S 205 210 200 225 2 05 2M 215 215 215 215 210we 5.0 3.0 4.0 5. 5. 5.^ '.?
triard sted 1 . . . 2J. _

2.0 2.0 ;.0 .0
-

'h. a i e l l ung e . 1 - - .

i erwn c arp - . 3 . 2
Fallitch . . NJ . NT - . No No NJ
Qu111back . . . Ig 1 .

Shor thead redh n ee . * * . . *

Charne l cat f t sh 1 1 - TIS H - FMH 2 . T !S H 1 FISH F ISNP ac k taes . . 4 . ' - .

Redbreast sunfish . . 2 . . . .
Pump k i ns e ed 5 1 2 TA 4N 2 TALIN * . TAKEN = TAGN TAKEN
B l uen t il 2 . . - . . .

nn!! mouth bass . - 1 . 3 3 1
9411 eve * . . 2 . . |
So. or Spec tans 9 3 's 0 4 0 29 . O e 0 0
N3 cf 'dertes 4 3 4 0 '

O 3 2 0 0 0e clear to bett a at ind icated d epth , ,

isb le 6.3* 2 s ent inued .

Zene UA1 10AJ 9b 5 10B1 1Ub3 1181 1582 16B8 =41 16.V 15 A.I 15A1 Tc.a1Cate 30 Mar 30 har 30 Mat 30 Nr 30 Mr 30 Mar 31 m ' 31 Mar 31 Mar 31 mr 31 Mr 31 Marilme 1851 1913 1%1 2005 2332 2101 1858 1%1 2005 2030 2052 2113Durettnn (mini 16 14 13 16 19 16 13 14 14 12 12 12f ir Temp K1 i. 5 12.0 9.5 8.0 11.0 9c 12.5 12.0 10.0 14.0 9.0 10.0.ater Te7 C 5.5 5.5 5.5 6.0 6.0 7.0 9.5 7.5 6.5 7.5 1.0 7.0Dissolved es. gen W /1) 12.0 11.8 11.6 11.8 11.6 11.4 11.8 12.1 12.1 12.1 12.0 12.0pH 8.3 8.7 6.6 8.6 8.6 8.6 8.5 6.6 6.5 8.4 8.4 8.4onductivity r mic r omhos /c m) 136 131 132 112 110 170 181 110 142 142 116 114'eccht 01sc .cmi 30 36 36 41 46 en 61 84 18 56 66 5Aolts 215 220 220 220 210 205 205 210 220 220 210 21032tp 'n '.0
Gistard shad . 2f_ M. . . . . .

1

1.0 2.5 .0 1.0 2.0 2.0 1.0 1.0
.

N skellunge . - - 1 . 1 . - . . 3cmwn carp . . 3 1 4 2 1 3 - 2 21Fa11tian 2 1 . . . . 1 . NO . . No 4Gu111back . 2 1 2 1 4 17 1 . . 43sburthead redhorse * 6 . = = = . . . . 6Channel catiish . - . . . . . 1 ylsit . . TISH 6
,

Rock base 1 * - . = = 17 1 . . 30
| Redbreast suafish . . . . . . 1 . . . 3
| Pumpk ins eed = . . . . - . 1 .AKEN . - TAnIN 11' Blues til . . . . . 6 . . . . 3N 11puuth base 1 e . . . 1 . 1 11.

lutsv. . 1 - . . . .
1~~

0 1 2 0 153

. . 4No. og specimens a 10 4 4 5 13 IB s'ic of Frecies 3 4 2 3 2 t. 6 6 0 1 1 0 13

9

1
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7 AL le 0, ). )

e

Ges148tur6, . - - + -
,5h2 it4P_-

4 b > t he Ai s let ticisehe r t< ear 1MI\$ in Ap611 1% i

6

.l 'J us 1% !$4: . . . . ~ .l ia; 0A1 v L. 103; 'ibb3 ilk!A
. ;~

.. 5

| Date 12 Art I? Art !! Apr 12 Arr 12 Art 11 Art 13 Art . ,* A r t . )3 Ars 13 are 13 Art 13 er '

; me :w im less mo .cos 2 ens 19.' i933 .: 7 2m3 242
*

..
- liur s t l un ( n.i rd 15 ,a 1 *- le i 12 v. 1) |4 12 16.
| Alf Tert 1C) f.$ 7.5 $.0 f." fa . 5 f. 15.b 1..C leh 42,; ;).O 10.08

+

barkt Temp 41 e,r a,5 t,o 5,n e. , 3 * ,3 9.c g,r g , ,s y,e 9,r [, _

: h ..o vea <w yen m na u.- ...t- u.' ~ u . r- .:a n.) n.. n.. u,. n .o e i

rF E.' -,9 6.$ FA 8, t- F.5 6.7 h.e s.$ 9,) A.6 $.$ jk

Cm tv<tivitt (n.lc r eth c a. ) 2 10 13' ;$$ IM 152 147 l#* )U iPJ 132 1$3 .D 'i

$ Sen t4 fu se .e' U 97 t+ tv M N D *1 +1. 91- 41 74 |
| \elts iw0 20$ Jt* 21-5 210 210 260 215 02! 22f 42( 21$
. Aer am 2.n c.n s, s *o sn b r. 3., * 2.s 2g ;.o. *m.

! sd i ta t J a ted.t ! . . . * - * . * *

E l eve trnut . . . . . .- . . .

f( *a m E a rt 2 1 . i ) . . ( 2 6
14; I f ist . - . . 3 . . .

.

..
.

Du111tath 5 . - . M 1 . I 1 9 % )) ; - 4;
htite neset . I i ) ! ) I t. .

,

hertbeen Mg s uo c t . . . 1 . . s . .

l ) . Ii Art he ad re lherse . . . . 1 I .

Channel catfist . . . ! l .

. . . .. !

he t'ets % iV - . I!$H
ke dte r ee s t sunfish . . . . . . . '..

j fl$H * ]3 1-;
. , . ,

4 Pumpkinseed 2 . . . . 4 i t }. . .

$1on tli . . . . . . . . .

5Fallmeuth bees 1 1 .

'..
I e . % . . 1 .

'

j. 1a r remou t h: t.e . 1 . T4l_I N TAyts .

cravsa,=6 . . . . . .

, . . . . .

Vhtt* 1 . . .

Elda cr4Fria i . . . . .. . . . . I
,

W4!leye - 1 . [ . ) 10 1 1 . I

ha et specimens ot- 32 1 5 0 4 Jc 17 ) I ti 0 .c E

L- of $'eiles ? A 1 5 0 4 6 e 1 7 0 %
3

!

e
Tetle h.3 1 centinued+

Jone 1562 1686 .Al it A2 isa; .15Al ljAl 10A ) 'h ) 1041 108) 1194 Ivtei
i e in Apr ?! Apr 21 Apr 21 Art 21 Apr 21 Apr- 22 Apr 22 Art !2 Alf 22 Aff 2 Apr ' 22 APT

1926 2008 2037 2050 2124- .' ! )2 1928 19*9 2009 - 2033 2106 - 2131
|- tioe iman) 15 12 13 4 11 11 .3 ' 11 12 il 9- 17
"

Wdter Temr. tCi'
11.0 11,0 10,0 t rn o 10.0 10.0 9.0 10.0 10,0- -10.0 11.0 , 6.0lot (C)

' 13.5 13.0 13.0 13 0 13.0 ILO 12.0 12.0 12,0 12.0 13.0 53.0
Dievolwa tu sen s mg /l) 10.2 10.0 9.6 Le 9.8 9.8 10.2 9.7 9.8 - 9. 5 9a 9.7

; pH k.6 8.6 ft . 5 6. 4 - 8.5 8.5 8.S 8.) - 8.5 8.4 4.5 6.5
Con.luct!vity mierer1hos/ce) 192 130 l'E M7 145 142 16? 166 -14 143 141 .25
Secchi D.ac (ca) 71 36 28 30 30 33 36 36 ' 41 18 el M

; Volts 200 215 215 211 220 220 210 JOS 2)$ 240 220 210
-

Amp. A.$ 2,$ A.0 .,0 3,0 3.0 e.0 $.0 4,0 to- 3.0 5.0
Masard shad i . . . .. . . . .. ! )
Stown trout . * . . . .. . .~ . .. .: 1- 1
Comme.1 carp - . . . . 2 n. . . , . .

Fallfish . = . . 1- . . - . . - . . . . A

j Quillback ) - 1 J_ . .' 1 2 4 2- 1 69.

k'ht te sucker . . . . . 1 1 . . . .. II..

herthern hog sucker . '. . . . . . . .-- . . , 1
2 Shorthead redhorse 6 8 . t - 4 2 3 ! 1 1 .. ;g .

"

+

' Channel catfish. .. . . . . . . .' . .' . . 4'
Rock bass 27 10 2 .1 . . 2 4g0. . . . .

-4,dbreast nonfish 6 1 i 1

2 10. .- . . . - - . .

Pumpainseed a n . .. . . . .~ $ - 7e , g3y

| Bluegill .
:$ 2 . 5-
. . . . . '. . . '.-

.

.l

.. . IC 10
$nall wuth b oa . .' 1- . 2 n. .

targe w c h bass - . . . i . .' . '. .- . I ;

htite erstyle 2 3. . - : .. .. . .. .. , -. ..;

Black crappie .
.

. . . -. . . . . . . -.: 1

Walleye 4 2 2 . rJ 31. . 1 . . ] .,

1 % of bper.4% na W 24 1 9. I 1 5 4 &- 21 - . 100 43)
No, cf Species 8 -6 1- $ } '1 3 p 3 5' 3 _10 .'- [p |

b

|

i .
i

- 1
i

I i

1

-

,
,

,

i

m+,i-.*em.e--ne-r-w w eri. -- . _ _ .me er w h--= e. ir ,r r -- wer e ow -e sew . -- _ veer.w_w.r.ew-=-e=w.cew,e.-man.4_~s._s-----we-.-=.nn.mwr.----m-erse--.+swee.i-==us= ---,_w r m
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tie - -

F i s' e s r. M t a g e d tv tre ele ct ruf ishe r n ier N!t s *r%y i982

2at 15iG tha -%4 ee- -A. .a. 254 i.bj ei . JA 4 (A)Mte ) % '. i Nv 3N. 1 MS 3 N, a Ns * % % Ny E N 5 %s % Ny 5 %.*iav 2- 134 - ~ 56 2)tl 012 212 m m 2317 2Pt7..
ura: 1- t it t. ) 4h it ! t. it i t. si

l' 19iAir 'et; IIs ! 5 . -1 - 16,0 15.5 15.0 15.f ls.t 15.0 t 4.3 *,5*.s t e r 7e7 :. ) '8.( ;d. 15 . - iB.L t'.0 1. " 9.F 19.. L4.5 19 . - 14 . - l9.vians sv3 .m er N , r .. 6 [L,, 6.. 11 11,5 1).. 11.h 11.4 10,1 10,- 13.0Ik F.$ 6.5 8,5 M,- M.6 n.9 4.P %., s.) 8,4 B.6 5 )i , e tisite 4 .t c t: rt * * .' 4 0 209 MO %' !b i45 275 .25 25 ?5 275 75se. *1 ;u sn; 4; ' e. ' +- e4 4 4- 4 'i % 1',,

it. 65 . s 25 10 % !93 145 ;M K5 N533*_. N.5 - *.0 6.0 %.A 5 . 's *.% %.' *D ' O 7.0 '0.trears a . - - - - - - - -
i - -

,

t mme o orp - 2 . - - . - - - -
- 1 ter $ttrer - - - - - - ) - - - - -

tallfist - 1 - I ' - - - - - -ut.Oa ,
1 3 - - - I h ! 5 7A t t* L nrr - 4 . i ) - - -

.rth re n Lt . .scr - - - i - - -

3 arthea1 re< . r se - 4 - , - 3 - - - 3 -

Yelle. t u p eaa - - - - - - - - - - -

ti r + r t.s eaJ - - - - - - 1 - - - -
_tantei sa !1gh - - - - - - - - * - -
h, s base 5 5 4 - . - - - - i iHe.! reast te a is 3 9 - '

5 1 * * 7 1. re er. f
. - - - - - - - - *

- -8-4 p.. a .it d 20 1 19 -
a 2h 37 13 21 12

'
h; v 11

,
1 -

*
1 J 10 . -,+,n.. 0 r1J - -

. ;

$ N CE t ri bis I; 26
- -

*
- - - - - -

L4 - ) 1 3 11 Il
'.

Largemauth ta.s
. - * - - - . - - - - -ih it e erAppte ! l * - * - 12 1 - * * -

B;4ck trarrte - - - - - - 2 + - - -4ella perch - - - - - - - - - - 1 -'alle e '-
i 1 - 1 1 k '

1 5 1;t reelsers .9 d4 vi 3 ;n 57 :) a Jo So 3,' f sn.cses 0 12 9 4 1 It !! 17 'm e 10 7

!at ie b . 3-* ntinaea.

Lee ilB6 05) IVol 13Al h CA 3 9h5 154d lenti =Al anA2 tiAl l$Al ht siE4te ' Ma v 17 tav 17 Ny l' Nv 17 Ny 17 N v 25 Nw 25 Ny 25 Nv 25 Nv 25 %) Je NyTiu 40* ) 2111 .' 215 2,.4 . 328 ';nc .151 2230 .-54 23 % 0007L railsn imin) 15 19 15 17 15 15 lh 15 15 17 16 laA L: Isma 4 > . , 20.0 .D.0 21.0 20.0 20.0 15.0 17.0 16.0 16.5 26.5 16.0-aver Te'p (C 25.0 25 0 25,0 4,0 24,0 *,0 19,0 18.Q 18,5 18.5 19,5 18.0Dissalved t xvpn hy /11 i 3, , 10,5 10.= .0,0 9,8 9.. S.i 8.4 8,8 9,2 10.0 10.6p ti $.9 9. I 9,0 8. t> a,7 8.7 8,3 8,2 8.) 8,2 8.5 8.sCanJ utivity imic r c.mha nicst i 75 2-0 250 325 325 b0 310 198 )$0 MO 40 .25sectb1 Dis- (cmi 63 97 91 81 96 91 )! 8e $ *. 56 v1 79hits 190 200 200 190 190 IM 190 200 16S 180 185 190A ps e 5 e.5 I.0 '.5 '.5 1.5 A,s 4.0 7,0 7.0 5,0 %.0
ta t ara sa.4 - - - - - - - - - - - - i.W mm (ats - - - - - - - - - - 3 4 15c1 gen shtner - - - - - - - - - - - .

'

Ta11ftsh - - - - - - 1 - - 2 1 10N t 11b ac a - - N . 1 - 1 4 . 1 . ! $6atlie nucke* - - - 1 2 3 - | - 1 . - 32L'i thern Nil su ker - - - - - - - - - - - - 1Shorthead reaharue - - - - 1 - - - - - 1 - 21Hilaw hi tneaf 1 - - - - - - - - - - - . ,Brown bulldea3 - - - - - - - - - - - - 10 amiel sat!1sn - - - 3 - - - - - - - 3Ra.k baan - - '
5 10 3 e $ - 9 . 16 0teJbrea+t sunflah ! - 7 10 '

31 11 - 2 le :9 'ICreen sunfish - - - - - - - - - - - -Pe rkitseel 6 '
1 6 15 10 33 1 3 10 2 17 291Bluegill 3 * - - 6 13 5 *

- - x 4fe--ts 'ybrid - - - - - I - - - - - I@ Uuth rnoa - . I 6 8 1 h le 1 9 3 i+ 15814rgemeuth hits 2 - - - - - - - - - - - 6White crapple - - - - - 1 - - - - - - itBlaea crartie - - - - - - . - - - 4Yell 0w peret - - - - - - - - - - - - i34_Ileye -
1 4 a 1 - '

- t 1 ' ,'b ct specimen * W i6 iG b 37 14 46 ) 11 1; .) 4 ?N.- -s i bpeClet # 5 % 9 4 4 6 10 ) '
14 s

O
,

. _ _ _ _ _ _
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latle to b)

@ne --

. l i ts i . Ith ,

hes taptured by the Af sjectre fisher teer THU4 An June 1%2.

-
.

. . _ . - - - -IMi . 40A) v$ib ei Hp .Aa hG laA2 UAl if4 4
Date 2 fun . Je . Jur: 2 J u.s 2 Ju!. 3 Jun 1. Je 1. Jur, is J.m N jvc h Jur. 14 Jetime M 10 2149 ..b ;334 Md (CE* 2107 213i NO3 22 % 2303 2Abur st ion t eln p 14 li lt 1. 10 12 I? 13 13 14 1. 14
Air leer M 17.$ 17.5 17.3 16.5 15.$- ti.a 15s0 16.0 16.0 its0 16.0 ILL
bater len.; h) JI.O 24.0 2 2 , t> .. 0 22.0 24.0 17 . t+ 16.0 16.0 18.0 . 17.5 17.5
1-isnelves m se.n te.g /11 1 4.) 6.2 f.3 93 6.7 9. .T 9 -6 6.0 9,. 9. 4.&4

- pH 6.0 BJ 8.6 8.# #4 6.6 8.n P.2 P.1 8.t F.1 6.1
Cendu tivity in=tcr mhon/re) 2M 148 ..D **C 139 th 22$ 137 le 191 190 190
beaht blot ; co 23 t3 se 2d 61 ti 25 41 6 3 4 .

Velts 45% 19% te 190 200 195 200 205 IID 210 20$ 2Rgs 6.0 3,0 t.0 f.0 AJ 4.0 !.f 3.0 3 L6 LO 6.0
butars shma . . l . . * I . * . . .

h,amo ct.r p * . . - 1 1 . . . 3 2 2
felltjeh . . - - . 1 . + ' - . . .

hillted . . ! '1 . . 1 1 2 1 4*

h4 a t t sut ke r 2 . 1 i . . * * 2 * .+

brthern har eu..ner . . . . . . . . . . . .

Shetthe d redberse . . . . *' * -+ 5 . 4. 3 )
(tannel catiteh . . . . , . . . - -- . .

Nrgiced modt os . . . . . . . . .. i . .

Re:h taas 3 6 . . 3.- .- . . . . .

EeJdreast sunfish . 16 2 2 . . . . . .. .

Pumpkinseed 5 2 .1 5 . . .. 1 . . , .

Bluest!! 2 2 . 1 . .- . . . . . .

hallmouth teate 10 22 2 16 1 10 2 17 13 11. .
Larsenrut h t, ass . 1 . . , . . . . . . .

khite etaprag . . . , . + , . .. . .

Blacb Crappis 1

Yellow perch . . . .' . . . . . . . .

. . . . . . . . . . .

kalleve . 1 - . 1 4 . . . .- .

he el St* Lac 's 20 5.' 7 jl 22 e ;j 2 23 24 6*

% of Srettes a. # 4 P * 7 3 4 4 t> 4
.

Tabl, t. 3 5 continued.

Sne 0 42 lekh =Al A r4A2 1542 15Al 14 M IQb3. 108L 13Al WA3 9h3 ictth
e 17 Jon 47 Jun 17 Jun 17 Jun 17 Jun 17 Jun 21 Jun ~ - 21 Jun 21 Jun 21 Jun 21 Jun 2Je
*- ;105 2155 2239 2256 2336 2359 2117 -2149 - 222) 2301 23 % (414
ratten tmin) 13 11 11 14 15 16 K 15_ -14 14 le 16

Air Temp (C) 20.0 2NS 21,0 21.0 20.0 20.0 19.0 20.0 19,0 20J 19.5 16.5
kater Temp (C) 20.0 20.3 20.5 20,5 20.5 20.5 21.0 21.) 21.0 - 21,0 21.0 21.0
Dissolved unyken N /1) 7,4 6.5 9,0 W.9 9,1 8.9 8.1 4,3 8,2 7,8 7,?. ?,,
pH 8.5 - 8.6 8.6 8..- 84.5 8.3 k.4 t , t, 8,5 8,3 8.1 8,1
Cenductivity (e t e romhos /cm) 250 151 225 225 154 153 250 172 172 225. 225 223Secchi Disc (es) 15 el 3t 36 71 69- 38 33 23 20 IS -18
Volta 200 200 195 195 200 205 - 200 200 205 20$ 205- 205
Amra 5.5 4.0 5.5 S.% 39 3.5 6.0 %,0 $ ,0 - 0.0 6.0 6,0
6tsaard sned . . . .- . . . . . . . . _ . T
toenmn carp . - 4 1 . . I 2- .- 1 2 1 21
Fa11fsah . . . . 2- . . . .- . =. . 3
Ou111back . . 2 9 2 9 .. 2. 2 37. . .

White auder
. _. 7_ -. 9 1 -I . .. . t 3 . 32

Marghern het sucker . . . . -. l . . . . . . [
Shorthead redherme . . . e- t 8 . .. . 3 3 . h 1_Channel catfish . 1 . 4 . .. . . -. . . . -1
Nr81ned ma4 tom . . .- . . *- . . -. . . . I
Bock t> ass 12 8 2- 2 9 - . - 'l '. . _. 3 50.

Redbreast sunftsk .8 3 . . 5 7 -3 .- 1- . . 47.

hunphinseed 15 . . 1 . . 10 11 0 2 5 3 69
81ueg111 . .

10 2 .12 3 10 1 25 - - 21 le 43 231

. .' . . . J 4 . . . . ll -
$nallmouth hans -- 10
Lattemouth bass . . . .. . . 3 1 .= . . .. 3

- White crappte . . . . . . 1 .. . . . . I
Black crapple 1 .. . . _ . - ) . 3

.. . . . .

Yellow perch 1 1 .' . . . ;. . . . . .

=Wa11cve . . . 2 1 1 . 1 . . 1 3 *

ho, oi impa c teer s ..t~ M 6 W le 38 .14 50 15 3. d . i t.
M. of 5 pecten 3 6 3 p R A 6 -9 2- 6 6 t. 10

@

. .
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*4 e.

.e P.

f: st ee t art urea et t e.e At elv trettrhet nc 4: ?!% h Jdw I44;

& <e 6Lf. Itis .a it 42 ,N LA ; !.4 |a i ,b; ' obi i.6i 9 h 'ai.

Nte N1' ? .h . J..; 7 1,,1 m N1 e u ;) ;) N1 . i . , 1, y1 i. ,,

'i++ Ji . !. . * 211 i ;C . . 2 32 r ; ); v7 2N
st at 1@ ear 1 I? A. 17 14 17 |6 iF ;e lu .

Att T ett t ) 2 25,( is,Q ..i '? 5 e. ; ),4 ( 2). Jh. i 5 ..$*u

a.i t e r Ie as () '.5 2 5. , 26.C 4 > .' 2F. s .s 4 ;5.5 ; !. .* i

a s s. ved Lssner twil; it . 9.4 e ib.r jg,g g (, g4 ga , , , , i; ; i, ; gg ,

in 8.t M.M m.. P.1 6.k B.e 4.7 s.. 9, 9. 4.) 8
s 9m tivir, i n ! t r cit e i -* ) 34 's v '$ iki 176 j t '; Ps )e *g,f Jnv

'# e st1 l' i n t 101 et ill .6 .) e ;i e) ;e 54 5e 61 o9
ite 185 1% 140 17* ! !L ? la3 Its ! v iPi <b$ l+0 It )

.g s A.; ..s 6.5 6.6 9 T. 7.r *
t.5 *i h.s ?,5

. izzard snad - . - . . - - . .

nn..m corp . ? . . . . . . . . . -

fallften . - . . . 1 . . .

- N i l ; t .n k ) 1 - - ) 1 !. * 4 2

.i t t e au.ker . r . I . . 1 - . -

:hsttdeal rea'otse . 1 . * * . - - . . - -

'. t. n e.c l muti n . i . . . . . . . . .

R.xa tass 1 11 - t . 3 . ) + . 1 I
Re. t re.n t sun:iv ''M 39 - . 5 |9 7 10 . i %

.. r een s ..tif t e h 1 . . . . . . - . . .

Fant+1nneea ld . 5 4 1 1 11 9 e 5 11

Blueslll 1 - - 1 . . . I 2,) 2 )

Ena i l ew u t t. b.o n a 11 0 . 9 ,, - - 1 ).

Latgemeumh daes . - - . . - - 1 2 . -.

.!b a t e crappte . - I . - 1 - - . . I
Blasb crappte . . . 1 - - . 1 - - . .

iellow serth . . . . . . . . - - - .

911,ye ! ' . ,1 . . i
1 . . . .

1 N.- ef Spettiens be 7 ti 12 le 10 .); 40 ); i 32 2) 6
* Secc le s 4 4 * 10 . 7 e 9 . . A 7

i
-

!

In le 6,3-h W '.inued,
I

ne .A l 582 itb? heA2 ;3Al 15A; 13Ai 1181 LDB) ALb1 i tJA 3 9Bi h t .i ';
Nte |9 Jul 21 Jul 21 Ju4 21 Jul 21 Jul 21 Jul 2 2 .l u i .2 Jul 22 Jul 22 JJ .2 Jul 21 Jul
T i'<e 2117 210 215l .2 30 2 30 23 4 onts 2122 .!51 . '4 25: 0000
Nrat ta 9tn) 12 16 15 19 1* 18 13 15 15 16 L6 16
Air Temp (C) 27.5 2. 0 .'.0 20.5 20,0 19,5 18.0 25.0 2e.0 2h,0 2.,0 21,0
kater feme ICI 30 .5 27.5 2'.5 27 3 27.0 27.5 .' 7 , 0 ;s,0 30.0 29.0 27.0 27,0
bissalved twsde, ( 'ng / l > 10.8 13.6 11.8 10.2 10.0 10.2 10.0 :5,4 10.2 l0.6 10.0 9,7
rH 9.9 9.0 9.2 fi ,1 A.2 9.0 8.7 8.9 H7 8,9 B.5 e,.
L ond us t i v h t y (mic romhet /cm ) 400 12 5 250 400 .00 290 '75 290 200 3% Bu 3%
bec4'hl Dile f ct' l 61 38 59 31 6 66 F) J4 69 % 30 el
hits 175 185 195 165 l?$ 175 175 170 170 170 170 170
A M' 9 4.0 .0 4.5 7.0 7.0 k.O 5,0 6.0 .5 $.5 7,0 7,0
uizrara shad - 2 - . . . . . . - i 3
t.onmen carp . 1 L . . - | $ . . . I1,

Talifish . - . . . - 1 . . . . . .

.u111 bach . 12 2 10 t 1 13 *
J 16 110,

bhite nuder . . . . - . . . . . . . 13

.

|
shortheAl reahorse . . . . . . . . . . . - 7
C'unnel cat f lori . - . . . . . . . . t . ,

Rack bass . 2 1 1 6 - 1 . - . 6 - 5.
Reo reast tuntish ) 6 2 a 9 1) . . . 10 . leg.

vreen ountish . . . . . . . . . . . . 1| Pumpkinseed '2 L) 2 $ 6 n i 1 1 2
-

. 13;

| bluegill . 3 1 1 2 1 . i 4 . t 1 50
8 Sm i. mouth bass 2 1 e } 2 4 9 . . * 2 y ..'

largemouth hans - . . . . . . - . , . - s

i hhlte crappte - . . *
I . . - . . . . 5

Blaca crappie - . . - 1 . . . . . . . 3
Yellow perch . 3 . . . . . . . . . . 3
kalleye . - I - 1 - - . . . a
ha et spectaiens I? 3 -) 20 23 41 32 17 1. . 4 ;D u)
NO Of Species 3 4 4 7 4 5 7 ' 4 . !M. .

O

_ --- -. -_. - . . _



-_ -- ...___.-__.-._.e.~._.___m..-.-.---- --- - - - . _ . - _ _ . ~ _ _ _ _ . - _ . . - _ .

453
'

l

'I

l a t- l e f.h
I * het taptute.! to (Lt Af t itetraf 3 Sf'rt Ilt a t Plu $r. Aup61 I G b2.

-f
.

Im tre* .Ai t !$Al .' M 4.; 45 .l Q i l i'$ .4 ljbl
.

9AM % A.9 6 A..g 4 Aug 13 At:6 4 ~ Agg 12 Act 12 Au.t )J Aug . !! A.ue 12 Aub i) At p4.s t

T1*+ 2Ws 1% 2215 .23; .CM illi P .'.w JM 'M) (5f0# -. . - ,

'1ruration i n.o ; i* 1. I t- le .. la !? 17 . Is 19 17

A6 r lee + M1 26 t ?2.0 u.5 2k.D 20.' 14,$ iM 19.0 17.5 !?.0 16.0 16.)
W ii r 1ert n ) ;b r 3. 5 E . fi 25.0 20 24,t il n h' 2. a ...d 6,0 2 3. $ ,

rienr!ved o n w e r. m.,t> iu 16 e0 t.5 12.0 11.9 ',A 7,4 P.$ 11.8 11,# t.t i

r4 P.4 9.0 4.$ B.5 On t,t 6.1 '.e e.) 9.0 4..,

i mductivstv murunm s he r ).o si? .e9 b0 35 (> 3B 240 -u .;) 34 330 ))e
39 C s L 1 IJ j # a, (CN J ." (' } 2# 5 f1 $$ 33 - 30 ]$ 6) 3$ i .)
dts I?S 1H 17, to i?S 190 200 200 195 19ft 1% 19$, ,

Ayn t..' 'g '.S ).O ? . 0, .5 3,' 5.5 g F.0 $,5 y,5 i*

L a tur.s er an . . . . . . . . , . . i
6 w r ist; I - . 3 1 -1 -t .. . . ,

+111t eu !t J = 5 '
4 . p 2 2 $

Cte m ter . . . . . . j , . . .

A rthtaa redi.orse - . . . . . . . . . .

Channel tattn A . . . + -
.

. . . . I*

kra bm . . ) 3 2 . 1 - i -- . .

NJbreast s uit f a r4 ) 4 - . 18 ! 4 4 * I i *

G?veu sunlish 1 . . - -. . . * * + . .

e $ 2 2 2 5 3 5 AP a p inseed 3 S 4

Bluegill 2 4 $ 2 $ 2. . l . ..

yng tu ter tJ . + . . . . . . . . i .

n it %tr wu i s . le s 2 22 4 .. -

Lawyen utt tasse t . . . . . . . . . .. 1

Lino tragtsy . 3 . . . . . . . . . .

]-ie11% pe r t h . . . . . . . . . . . ,

Wllese . . . . . . t 3 ; . . .

L. r t bruc ie. era 23 21 ;) ;7 37 TT 15 15 ;% 9 13 li .

|
h', cf $recies R 6 7 6 7 $ $- $ e $ 7 (

131 t. , J. .-r t i n e d .

I 20ns 1)B2 lebe l >A ; . 13Al 1083 4181 4Ai AtAE 4 )Al 10A ) 95) ~ 1051 - ictal
' Nte 23 Aug 2) Aug 21A% 23 Aug 2 3 An 24 Aug 2$ Aug 23 Aug 2) Aug 25 Aug 25 Aut, 25 Aug

i te., 201G 2119 420e 2262 2126 0002 20M 2102 7130 2214 2255 - 2323
I st*m tmto) le 16 16 34 le 19 18 le 17- 17 17 - 15 ,

Teg Kr 21 ) 21.0 2L O 20.0 20.0 18.0 22.5
vt temp (C) .4.0 23.5 2 .i . 0 23,0 22.0 21,3 23.5 ~

22.5 22.0 20,5 20.5 - - 1940
23.5 23.5 21.0 23.5 -- 2 3.5

Piesolved tm geri % f11 17,6 -10.6 13,6 10.5 10.4 10,7 11.4 11.0 10.1 10.6 9,4 03
rH 9.0 9.1 9.3 9.1 9.0 6.9 E.8 8.4 B.9 8,4 8,6 9,0
(pnd uc t iva t v (s.l. t amtws /CF ) 275 290 350 325 310 310 3t>O 16 0 380 400 410 .340
beccht Stac (cm) f3 69 61 31 *6 28 ?3 33 31' ;8 el - 61
Wits 190 200 111$ 195 190 190 185 175 175 175 16S 175
Am 6.0 Le 6,5 e.5 W.0 6.0 7.5 6.0 9.6 1.3 M 7.3
t.taaerd shaa 1 . . . . . . . . . . . . t3
Ceraton carp i 2 1 1 3 I . . 1 i ! . 22
Outilback 11 7 A 5 2 2 1 -1 . 2 .1 5 1 102
W ite en ker - . . . . . 1 .- . .. . 2

$hcrtheAd rtdh0fte - 2 . .. . . . , .. . '. . p

Gannel catfist . l . 1 . . . . .. J . . . 6

Rock basa 2 4 . 8 1 1 1 4 g- 3 . . 4t-

Bedereast sunfish - 3 3 22 . - 1 2 '!2 9 . . 90
Green sunfish + . . '. . . . . . . .- . 1

Pumpkinseed 4- 8 9 1 4 1 -- 10 2 4 - 16 2 ) 107 ,

51uegill . 7 2 1 $ 1 .. 1 2 ) 2 3 &?
leramit hybrid 1 . . . . * * * . . . 2.

Sam 11 mouth hans 9 12 2 -2 2 ..: . 2 4> 1 '
. - . 5

. ! 70
1.argamouth t aas 1 . . -. . 2 . . . -

Black crapple . * . .' . 1 . . . . .-l . 5
Tellow perch 2 . . . . . . . -. .' 3-. .

Walleve 1 . 1 . ' = 4 - - . 4 -. I 2s
he. of $pects. ens . e- en 25 42 il 11 13 !? 32 38 t& 7 $w
Nc. of Speties G 16 6 4 6 # A 9 4 9- 3 %

1

E

!

>

_
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.a. * .) *

l iste s s n l .at e J P, t' h ele trifint.cr neer IC N S th t.e pt embe r 19'!:

u os libi 51 b! !u i.Al wp' )42 bise -A' l u.' l'A; I:

!;a t e in Sep h der M ser e her h het * sep * ber 9 Sep V sep 4 $4 r * he f 9 R.
* i s., tw *. '2) . % 4' 2122 19 .. 20M 614 ..k .; p 231*
N t a t t.,r (rtre 1e 19 !P t i4 it i t, ib 16 58,

Air Icep ICs !?.5 LP.i '5 17.5 17.5 !b.5 IB,U 1 11 . 5 iM.5 i '.0 17.0 17 '
20.0 t 5 14.5 20.0 ? .! 22.0 21. .!.$ 20.3 21.5 av.0bater Ivry it ) '

1: s s e !ved Pa n e n t e.u / l i F.9 9.7 W., 9.0 9.5 9.2 12.1 :1.0 .1 10A li.6 11..

;P n.5 et 8.7 e.O 8.0 7.4 !L . F 8.4 8.8 9, P.h - 4

( aA t iv nt e i e l t r wim s .3&) 325 311 900 25 **a .M 310 125 410 e25 3M jvh

bees t i Lin t v. i et i 71 61 .h h li 06 91 e si t. ) 63
\ c.. i t a 590 i'; 190 !?5 tha 165 .( u 20D 143 i fl3 10 180

A fy
,

t.i '.5 E O 7,0 7.5 M.u A.) .O Hj 9.0 7.9 a.s*

,10 4ra o.41 - - - - - - - - - -

M4she11unge . - - - - 1 - - - - -

u w .n c a rl 1 1 - 1 i - r. - 1 - -

2 e 3 2 9 IV 10 ) v 14 IW 111teca .

wT it e sutter - - - - - - - - - 1 -

% tt'orn b t v.io e s - - 2 - - - - - -

6twr t te sJ reti .erse - 1 - - - 3 - - -

'ellew bel;teaJ - - - - - - 1 - - -

Chaenal (atfann - - | - 3 - - 1 -

1 - 3 5 A ( ) $h ?e t Oaos - - - 1

bedtreast sum:tst - . . 3 11 1 * i 7 . 10 *

Puem inseed '- 15 4 b 11 2 10 3 17 6 20
2 - - 1 - 1 5 - - -Blue 4111 . .

r a l l u u t t. u.. - . 1 3 - 1 e 12 6 6 1 9
L.orge w th tass j 1 - - * - 4 - 1 - - 4

' bit e ersprie 1 - - - - - 1 1 - - - -i

Blask crarpie - - - - - - - 2 - - - -

ivilow perch - - 1 - - - 3 - - - - -

* 4 2ka l : e _t e - 1 6 2 6 1 1

No et spec imens 16 25 27 28 28 19 40 31 53 42 Si 2)
' <f S pe . ie s

,
7 6 & 4 6 '

10 1] H A 7 e.

!n. w F . 3- d - nt inue !

Ge tibt 60 106l a lAl 1GA) 985 eiS2 t rih 8 ,Al inA2 15A2 15Al Total
rus 21 sep at nec 21 sep 2t sep 21 sep 21 sep 23 sep 2' sap 23 sep 23 up 2 3 so 23 sep
in+= !93) 2006 2%4 2131 2;u6 2238 19*0 ?24 2113 2 *3 . 26 2 10 )

I turatten estni 20 19 16 18 15 19 1: 16 15 19 17 Le
Air Temp ic; 17.5 17.0 7.5 17.0 16.5 15.5 14.5 13.0 !2.5 12.0 12.0 11.0
'ater Tenr Ui 19.0 IP.5 18.5 14.0 18.5 18.0 1H.0 16.5 17.0 16.5 16.5 16.0a

0:ssa',ed Lvven meill 9.' 10.= 11.2 9.6 1.. 8.6 9.9 10.0 8.5 8,3 9.9 9.'
ple 8.' a.4 P.3 8.2 R.! 7.9 8.3 8.7 a.2 d.? 8.6 8.7
Lcniuctivits = ri c rean um ) %d 40 * )0 .60 .90 480 310 350 410 ,10 450 40
seral Disc fcm) 61 61 e9 61 58 61 *6 91* 56 il 71 66
t.lts 190 180 I rl0 !$0 170 170 190 200 190 1145 LR0 185
Anp. s.5 ri . o 4.3 7.n A.s o.0 5,5 5.n 7.c a,o 7,5 3,5'
4, ta za r d staa .

) - - - - 10 - - - - - T4''
Nah e l l unge - - - - - - - - - - - - .

Comon carp 1 - - - - - 1 3 - i 1 3 7

Outllback 2 5 5 - 1 7 18 2 1 2 7 3 126
ibite musker - - - - - - - - - 3 1 1 7

!.crthern has a u ter - - - - - - - - - - - 2

%>rthead reJ5arte - - - - - - - 4 - - - - 5

iallaw bullhead - - - - - - - 1 - - - - i

e+4anel catti b - - - - L - - 2 - - - 3 ll

Rock base - - - 2 3 1 - 9 4 . 1 $ 09
peJbreast sunfish - - - 2 1 - 5 9 3 3 L2 30 116
Pump s inse ed 4 13 2 6 7 1 ? 9 9 7 18 3 185
Siuegill - ' - - - - 1 3 1 1 2 - 30
Smalimouth bass - 1 1 7 - 1 10 - 5 i 11 92'

:.a r gemou t h bass L 3 - - - - - 1 - - - la
White cr, apple - 1 - - - - - - - - - - 4

B;4th crapple - - - - - 1 I 2 - 3 - 9
\ellow reren - 1 - - - - | - - . - - e
kalles. - t 5 * ? 1 1 1 4 - 3 es'

k ut s p e c ime ns t .' 33 9 24 19 1) *) )) % 12 W e2 / F,

u of %ec tes 6 e 4 5 6 4 12 8 9 10 9 !9
'

O
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{ sto t et e d ts the A c!n t ec i tee r twar IMD4 to lit et.cr 1942 ;
!' ~

% m 16A; WA) libi 10 0 Nb i i )A i VM vb; i t: 6e h 15A1!. tu t e *Nt 4 at 4k t t&t b wt * Oct $ :'c t 3 Da t 'fvt * Oct * uct *
34

! ine 19u MB .- b. 7 WP 1956 2030 O!Oc 21d le &nh # e-e ti.4
t-

b.ratten mini s ti 11 19 16 17 $6 in IF 17 M d B *

'
Air Iem (CJ 20.0 19 . f- 0,0 19.5 46,5 19.0 19,0 17.5 2 .i 23.0 43.9 .2.0
batar Ten; ill 14A 20.0 tiJ 10.0 20.0 40.0 20.0 20.0 23A ...c 22.0 .5.$ ,be svites I'snen te.Ill 11.2 11.. ii.) 10.t 10,2 10.6 9. 6 10,. 8,6 to 10.6 60,1

pH 8.4 8.5 6.2 t i f.? 63 F.4 - A.3 F.. 8.. 6= AA
bn h ttvste t w is roma n s. i 4% 400 450 )W Tv0 .00 460 450 MO 350 410 AIL,

i de uu Mu (LE! .A H 41 *18 be H 6 ti 61 i4 ti* ti (i
*

I bit s les 190 165 190 135 m iE3 11$ 19s 20) ;00 20f)
'

Age P.0 P.; 9. tr 5.$ 4.5 9,$ S.5 6.0 t i s 6 ,. n.4 ;
Am ra a" 4 Lad . . . - . . . . . . J . t
clusard v5aa - . . - . . . 1 . . i .

'

Nuelhme .' . . 1 . . . . . . ,

'
;t a t re raskerel . . . . . . . . . . . ..

C-wemn cart - - . 2 1 . . . I_ 2 ,

W k1 Jet araw r - . . . . 1 . + . . .

F! Willt so . 2 I 2 10 . a 3 . p ;.

J hLnte saber t . 1 - - a i . . . 3. . .

hurttiern her autbeg . . . . . , . . . . .. .,

d SMstbead redherse . . . . . . . . . 1 . t
Yt t h%, bullbeaJ . . . . . . . . . . .- .

Chennel catfish . = . l . * . . 2 . * *

kNi taa s 2 1 2 ) - 2 5 3 8 3 6-

i bedbreast suntish ! 2 5 1 6 2 9 . 8 1 - 1 6.

Fumpkinseed 9 10 S 14 16 7 3 4 3 3 i .

Bluertil 3 2 ) . I 1 . 1- 4 - - .;

3- baalle uth bass 1 3 - t 2 1 3 . 7 it 3 10
1.arge nuth b m 1 . . 3 . . . -- } . . .

k%3te ctarple . . . i . . . . . . . .

Blaca crapple . . . . 1 . . .* I 1 . -

' 1e11% perch . . . - . . . . . . . .

1 b4H e3e . ? 6 * 1 2 4 4 1 1 I.

f,6 of spn am ns 16 2d i9 33 24 ;< 2) is M ' ~7 II 2P
a %, cf spectea ' B i 10 8 a e 'S 9 10 P 1

* Llear Ec pretton at Andic ated <iertt,

a

D

N e.).4 continw a.

Oone *Al 16A2 1043 albl 8083 lubt 13At ~ 96$ 1$&2 It b6 jhA2 4$At ~ ~1 Mal'
. 21 Oct 21 Oct - 21 octDate 16 Oct 16 A t le act 20 oct 20 oct 20 Cet 20 Oct 20 Oc t 21 Oct

i fas 1915 2006 2050 16/.B ' 1918 1954, 2023 2!05 1f50 lb. 203% 2127
Duration tatn) -16 18 IP 15 10 12' 20 13 19 15 lb 46 1

| Air Temp (C) 9.5 0.0 8,0 1s.0 18,0 IL O 46.5. 16.0 9.0 i: .0 . 2.c 7.5 1
kater Temp (Ct 11.0 11.5- 12.0 13.0 15.0 15.5 !$.5 15.0 . 10.0 9.0 9.0 9.0i

j Dissolved Oxysen (eg/1; 10.4 10.4 10.6 12.4 11,6 ll.s - 1*.4 10.8 11.2 10.9 10.2 10.0 -
,

,

pit 8.0 ?.8 .5 8.* 8.2 6.2 . 8.2 8.0 8.5 8.5 7.6- 8.2 !

( Conductivity (s ic r ombosien) 375 360 440 h0 400 625 *l0 400 - 350 '-30- - 410 A lf *

5esch! Disc teeg 97 63 91 97 94 81 56 63 30 9t*- 107. 9'*
hi t s 2% 195 199 195 ..190 185 190 150 195 200 '195 19%:

Wrs t.0 6.5 7 6.0 P.0 8.0 7.0 75 6.0 $.0 7.0 1.0
*

American shaJ . - . - . . . . . . 1 . 2
.Ctutard shad . 1 .. . . . 1 . , '. . . 3
Nake 11unge . . .- . . . . . .. . .- .. i

Chain pic'erel . - - . . . . . .. 1- 1 2a

Comw cat 3 I - . I 1 1 1

4 1det. shiner . - . . . . . . '
2 . t -- 1 3 .4- ;6
. '. . .- . g

LM llback 1 . 10 .- -4 9 1 4 '.13 .2 11 6 94
hhite sucker . .. . -- '. - 1 . . 2 . 1. 11
horthern hog sucker . - . 1 .

. . . . .. . 2 3+

Shorthea;' radhcr se 2 1 . 1 . . . . 2 .. } .- 9
Tellow bullhead '.- - .- . l - - .. .- 1 f . 3-
Cnam el catfish a- . . . . . . .. . ' . . . 3.
Rock bass .1 9 4 - :I - 2 '. 4 n _6 7 e;
lie b reast sanfash 2- . . . . . 2 .. . 10 - 23 7 60
Pumpktnaved la 14 8 -? 10 . 4 .. 2. 1 17 3_ 16a.

- 81ue g ill - . . . . . . .- -* 5 . .- . is
Smallmout h * .as .- 2 8 12 1 ,3

1.afgemouth vmss 1 . . 4 1 . . . 2
^

6 20 . %47 . 6 . 32*

. .. .' u
White stapple -! . . . ) . * . . . .. .- .. $
Black crappia 1 .- 1 .' ; .-. . I e. . . .

- Yellow perch- 1 .. . .. . . .. . .- . 1: -1 3-
Walleye . ? 1 . 3 1 5 i I t- 7' 2 U -

Sc. of Specimen * 35 )$ 36 l$ 27 il 2* 'l . 33 el -60 5} 7)s
%. of Krectes 11 6 6 6 9 3 9' 3 10 e 12 -12 ,

I
1

-- _ __- _ _._ -
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l'ishes captured by the AC electtefisher near N N3 u t vee vt 1942

l
Zone ida- - - - - - 6LAi --Ma (MJ, . _ . - _ . _ . . . _ _ 1 ;3As

_ . - _ .

i ./B l. _-._. _h 0P 3 11 . |n; 455 iW
Late i . p N< 1 sev ! r,. tw 2 uv 1 sev - Nov 2 %v 2 Nov i syv'

itse 'N 1914 i334 |SM 20 4 ;) 9 * t. I r3 3 ? ;913 ;93; 2033 21;,
i .

trut a t lan (rin; if 17 17 is 17 le 14 le 17'
-,

Air bnrp IC) It.t 15.s 14.0 14. 0 14.0 14.0 14.0 16.5 i7.0 15.0 15.0 14.0
-ater Tett (C) Ir.0 52.5 13.0 14.L 4.. 13.5 16.3 15.5 16.0 .?.0 15.0 14 .0

13.M 4' 13.6 13.* 12.0 19.0 11.9 12 e 12.3 12.0 10.Briusc lveJ Dwgen fir /1) ie *

TH 7.9 6.. '.B 1.9 7.6 7.5 4.L 8.9 e.? 9.9 5.3 B.i
P'intavity c r.1s t vFhes ist ! D J90 M 10 4%O 450 2MJ =25 4 30 443 klO 350

9;* N. 6i 66 6) el +i M ti t.1 76 102** L l ei,e is

Vults 195 190 !@5 175 1F5 175 195 195 195 165 185 '45

,41 e
_

h.5 5 5 ',0 d." 7.5 50 ?.0 7.5 8.5 9.0 e.)
-a s sara sta a - - - 1 - - - - [ - 1 -

MunLell nge - - - - - - - - 1 - - -

Cw n earp - 2 . 1 1 - 5 - - - 2 -

:lJen stiner - - - - - - - - - - 2

041113ack - $ - 1 7 a- 7 4 17 5 1 2

Arte nues - - - - - - - - 2 - - -
,

% rthern bog s i.e k e r - - + - - - - - - -

j
U ;ttheo3 redhotse - - - - - 1 - 1 - 1 -

YelM bu1 &oad - - - - - - - - - - - 2

&arriel cat t ten -- 1 3 - - - - 1 - - - -
i

. - I [ IErth Nss .- F 3 e 9 . = 1

modt rvos t sunfied 11 5 - !. 1 - 5 3 7 ? 3 1

reen punttsb - - - - - - I - - - - -

F m kinseet 1 62 e 1 . 5 11 3 - 9 59 *3
B l un gi ll 1 3 - - 1 - 6 - - 1 - P

|
$*alimaath taas 30 4 5 10 8 3 2 9 1 1 * -

!argemcuth less I e - - - - . - - - ! 9

tite erapple - 4 - - - - 1 - - - 2 8

S kc a crapple 2 - - - - 2 - - - 1 1.

iellow p rch - 1 - - - - - - 2 - 10 -

*;> l l ey e 9 2 1 1 6 6 - 4 3 5 9 -

N v4 wectmens na 100 ;U .t. fi 30 51 23 37 28 89 77

W Q ectes 16 13 6 R A 5 13 7 10 6 13 10
* clear to bottas at indicated empth

'i le 4.3-10 t ..t im.e l

kne 1582 1085 *Al thA2 45A2 15Ai 118s 1083 1U81 13Al I QA 3 95) T At a s
~~

Date le Nav 16 Nov 16 Nov 16 Mes 16 Sav th N 3v 18 Nov 18 Nov 18 Nov 18 Ney l$ Nov [8 Nov
riw 1742 1633 1*26 00* 20 38

~

173 1811 1845 192) 1956 2028
Ouratian (sin) 18 14 17 18 le 15 19 19 16 16 17 16
Ai r Temp (C) 1.0 1.0 0.0 0.0 1.0 0.0 5.0 6.0 7.0 7.0 7.0 7.0
hater temp (C) .0 4.0 .0 4.0 4.0 3.5 6.0 6.5 7a 7.0 7.5 7.0
Di m bed fm gen mg/L) 14.4 13.0 !!.7 11.5 12.9 12.7 13.2 12.6 12.7 12.0 12.0 12.0
pH 6.2 8.3 7.9 7,8 8. '3 8.3 8.1 7.9 7,6 '.5 7.4 7.4
Cond uc t iv t t y ( mic r emhos /c e) 350 310 260 60 350 350 325 310 310 290 300 300
Sec.;h t 31 % t' e m ) 152* 112* 76 81 112 107 107* 152 13a 122 12. 137
wits 190 195 230 195 195 H0 200 200 205 210 205 205
3tpe 3.5 4.i 5.0 5.0 5.0 5.0 5.0_ 6.0 5.5 5.0 5.5 5.5
C123ard sha.l - - 2 - - - - - - 1 - - c
Mussellunge - - 1 - - - - - - - 1 3

tenswn ca rp - - - - - - - - - - - - 13
volden shiner - - - - - - - - - - - - 2

Ou111back - - - - - - - - - - - 2 61
atte sucker - 2 3 - - - - - - - - - 11

Serthern hos sucker - - - - - - - - - - 1 - 1

Shcrthead red 5orse - - - - - - - - - - - - 4

Yellow bm ihead - - 1 - - - - - - - - - 3

channel cat fish - - - - - - - - - - - - 5

Rac k bass 15 22 - e 12 1 - 2 3 3 2 1 126
Redbreast sunfish 1 1 - 1 4 w 2 3 6 13 - [ 103
Green nunfish - - - - - - - - - - - - 1

Pwpkinseed 4 1 7 1 1 - 5 4 !! 1 1 - 20
Bluegill 1 - - - - - 3 - - - 1 - 25
Sw!!nouth bass - 1 - 2 1 9 3 1 1 h 3 - 120
Largesmuth 1. ass - - - - - - 3 - - - - . 25
White crapple - - - - - - 6 - 2 - - - 21

Black erappie - - - - - - 2 . - g - - gg

Yellow perch - - - - - - - 1 - - - g 15

yalleye 1 - ' 2 1 - - - - - 1 '-
.

e or breelsens 2 So a 12 .. 14 4 11 23 2e d 7 6$0
My af eectes 5 5 6 5 i ) 5 5 7 9 6 21'

: O

I

.
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.

* * ttuvad t, te . Ai e.in t ri f l $ ts r ta a r IMIM in h e n ti iM
~~) _ ~ . -. ..,_7 '

aiA. ~ A* a ., 42
'

,11 4 , t. j -I i tt . .46 ,A .th i.

4ft he f $ef & hts b ! <t ,, e + I.e.* T y be . 'tr * Itr l e r; 7 lu
li e " ;72 l'3i led 19X 19'o 'h - le n Me t o i. .R

3 T .14 1 :Fl' !# if |t .* F . ti it,

Att 're. < > !! C 1; 9.i 9. 4.f
* t.p * td e. . v 4

'

4*tt b t 4 .. ,( ...i- 5 il ,b w vt li i
3 - a gen L,. 4 6.1 I P . t- .i 9.t .0 l! . h f . .* 11,ri

*
in . F.i P.2 6 '.F t,i A s *.3 c,i f,6 6.6 .6

'el=s i s a c i co -. * ; t i U> ihl .R 46 . 4 *
.J\ i 3 J-d

5 e. L . J e. + - he i- Si ?t' l ., 5* ** it !$; 5 42i

it T 11 d L3 . i t. . li 4' 195 19" . . 10
..( F0 5,6Arm . *

. ..) ',% ?.! u.' ) L , '6..

nsr..e: es< . - > . . , - . - , , .

% .t;4-ir.ge - - J i - - . ' - . -

] a u; 3 . - . r . - . - , . 3
+ - 1.2 e s n t r.s r - - - * * - + - t

14. . ; t i e,t. .

*
. - - - 4 - * c . ,

il .t 4 e . ! 3 2 - - T - - '

= itt at a . r - . ) '* - - - - -

a r t b r r. tu ,- axht - - * - - ? - + - - - -
t

r etthead redhrfbe * - - - - * - * * * -

C iv. v i .a t f 1 st - . . - I l - * 1 * * -

k. - r $3, l ', 32 + 1) 13 1e , ) * b e -

t-cdcre4 t vanfith t It i 9 _' !! 9 0 . !$ - ,
-.,,.e e.m f i e . . . . t - - - . - -

!s ,i t no4 d ti - e B ? . . 2 '? 8 ?)'

biwrl; I7 + 1 - 1 - - - - - 3 .

5%;lv att taas - IP 1 15 $ $ # r 2 + * w

.a r a m- w t ! ta g e 1 - . - - - - - * * * .

U lt$ Crarpit * - - - - - = * - . * 3

b. ate trarthe 4 - - 1 - - - - - - . 7
'e g l i . S arL - . - - * . 1 . . .

,i i c v. ! * i 2.. 4 - . . -i

. I ~h n ais t . tG '; l '. 7. *s 3v Ji le 4 2. i 1:-
' .f y ,.te. 4 e e $ Ii i + * 4 5 ? *

ht at Mai utle.
* .| tar tc Rita at trh*$cated A2yth.

O--1

me t AAi I GA ) %5 WE. 4 LO 11bl 142 Mbm .Al M.A 2 45A2 45Al 1rta.
I' I;te 15 Let !! != li IJec 15 Dec 15 Lees l$ he 20 ber 20 Ive 20 Dec 9 Lee 20 Dec 20 he
i I nme 1719 17,1 IMDP 1837 1925 1935 1720 4901 I t< 3 L len 1920 |v39

'wat ten tu n) !$ I t: it 15 le 13 14 10 13 44 11 11
Air Ten R> i.C 5.C 5u .S 0 3.5 &.0 J.0 .5 -.0 2.0 +.0
'4ter Icy (L* i.0 .0 1,0 1.0 2.0 2.5 1.) J.0 .0 1.3 3.3* .

tiewived Osvyer- (mgil) 14.2 i0 14 2 L4.6 a.8 14.8 13.1 14.0 13.0 13.2 14.1 14 . ,
p+ f! . 4 8.) 8.3 6.7 8.3 P.5 8,% 7.6 7.3 '.9 7.8 7,9
( c-nduc t i vi t v ud c remn * /m 1 20 00 PO 25 192 310 260 156 2% 2K M7 Ifd
secctt Ltus t em i 13;* h** 18) 193* 193* 91* 91 ;17 t- 1 t, i 7t 91
Yelts 193 200 000 20 3 210 20 19$ 210 200 203 210 2li,

j go +,% * ,' 5( L5 3.0 3.C ..; 0 4r i. . t ' 1 .0

| s. a s s a r d mMd * - - 1 - + .

h kullunge - - - - - 1 s

Lom.m t erp - - - - - - 4

1 de rt sriner - - - - + - Ft

reliftsh - NO - No t0 - - Ne >:0 - v0 - i
% 111tattb - - - - a 14

wthte suiker - - - - * 6
tor t l e r ti hcg s ic her - - . . t , 3

N rthead t hNr ne - . . . , ,

riiancel cati t ot - T15h - f!SH TISh - - FISH FISH - T 13it - *

hoek bass - - - - - - icv
Redtreds' sunft h - - - - - - 94
Green sunfiar - - - - - -

!
Punpk insee i 1 - 2 ; - - 1SO
BLucia!. - TRIN - 1 Am. TAin - 2 TE C' i.V.*N - TED - D
smel tuu 1 base - , - 1 - - ca
* argen, i Nes - - - - - -.

White trap,** * - - - - - 1

Black trapple - - - 1 + - '

Y e l l .w perch - | - +- * - .

vd li.a . - . 1 - - '*

-W et blecimena 3 / . U C 2 # 1 65!+

N. cf p tes 2 0 i f * F f I i .' i'
&

O
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Table 6.3-12

Summae.ty of fishes captured by the AC elec trof f sher at 12 zones neer TMINS is 1982.

Zones TM-AQF-1592 1M-AQF-16B9 !!9- AQF-4A 1 TM-AQF-15A1 IM-AQF-15A2 TM-AQF-16A2 m-MT-3 3A1 IM- AQF- 1 DA ) TM-hyF-995 199-AQF-1051 1M-AQF-1M 3 TN-AQF-1151 Total
No. of Collections 20 20 20 20 20 20 20 20 20 20 20 20 240

No. 1 b i No. 1 W. I No. I No. I N. I W. 1 Wo. * No. I h. 1 p. I %, +

mertcan shed - - - - - - - - 2 0.4 - - - - - - - - - - - - . - ; +
Cirsard shed 29 3.4 - - 6 1.6 - - 2 0.4 5 1.0 4 0.9 - - 2 0.6 - - 3 0.6 6 1.0 57 0.9
Er**rn trout - - - - - - - - - - - - - - - - - - - - - - 1 0,2 1

Huskellunge 1 0.1 - - 1 0.3 1 0.2 2 0.4 2 0.4 - - - - 2 0.6 1 0.3 1 C.2 2 0.3 13 0.2
Chain pickeret - - - - - - 1 0.2 1 0.2 - - - - - - - - - - - - - - 2 +
comumn carp 21 2.5 "' t 2.5 13 3.$ 21 3.7 16 3.4 15 2.9 8 1.8 7 1.3 11 3.3 6 1.8 24 4.9 18 3.1 lat 2.9
conden shiner - - - - - - - - - - - - - - - - - - 1 0.3 - - 14 2.4 15 0.2
Falifish 1 0.1 4 0.5 - - 6 1.1 5 1.1 3 0.6 4 0.9 1 0.2 - - - - - - - - 24 0.4
Qo111back 14' 16.1 38 4.5 23 6.1 39 6.9 83 17.6 35 7.3 27 5.9 42 8.1 8a 26.7 85 25.4 42 e.6 70 11.9 716 11.3
white eucker - - 38 4.5 9 2.4 11 2.0 to 2.1 22 4.2 11 7.4 17 3.3 3 0.9 3 0.9 - - 1 e.2 125 2.0
Northern heg sucker - - - - - - 6 1,1 - - 2 0.4 2 0.4 1 0.2 - - - - - - 1 0,2 12 0,2

Shorthead redhorse 9 1.1 26 3.1 2 0.5 18 3.2 4 0.8 15 2.9 16 3.5 20 1.9 2 0.6 2 0.6 7 1.4 2 0.3 123 1.9 m
Yellow bullhead - - 3 0.4 1 0.3 - - 1 0.2 - - - - - - - - - - 1 0.2 4 0.7 10 0.2
Brown belthead -- - - - 2 0.5 - - - - - - - - - - - - - - 1 0.2 - - 3 +
Channel ratif sh 2 0.2 13 1.5 1 0.3 8 1.4 2 0.4 5 1.0 6 1.3 2 0.4 1 0.3 - - 1 0.2 3 0.5 44 0.7
Margined madtem - - - - - - - - - - - - 1 0.2 - - - - - - - - - - 1 +
aoek 1, ass 187 22.0 178 21.1 25 6.6 82 14 43 9.1 71 13.6 52 11.4 48 9.2 23 7.0 19 5.7 10 2.0 7 1.2 745 11.7
redbreast sanft h MD 11.8 1 62 19.2 23 6.1 165 29.4 122 25.9 41 7,9 9n 19.7 70 13.5 12 3.6 46 13.5 17 3.5 9 1.5 se7 13.5
creen sunfish 5 0.6 - - - - - - 1 0.2 - - - - - - - - - - - - - - 6 0.1
P g bloseed 152 17.9 39 4.6 179 47.6 40 7.1 85 18.0 111 21.3 65 14.3 115 22.2 62 18.8 116 34.7 196 39.9 2s4 44.3 1444 22.9
Bloegill 51 6.0 23 2.7 17 t. . $ 8 1.4 12 2.5 9 1.7 4 0.9 21 4.0 35 10.6 IS 4.5 71 14.5 36 9,5 322 5.1
Lepoets hybrid 1 0.1 1 0.1 - - - - - - - - - - - - - - - - 1 0.2 - - 3 +
Smallmouth bass 90 10.6 251 29.9 31 8.2 131 23.3 39 8.3 125 23.9 111 24.3 91 17.5 38 11.5 15 4.5 64 13.0 9 1.P 9% 15.7
1,argemouth base 13 1.5 3 0.4 13 3.5 - - - - - - - - - - 1 0.3 - - 9 1.s 38 6.5 77 1.2
White croppie 3 0.4 2 0.2 4 1.1 - - - - 1 0.2 2 0.4 1 0.2 2 0.6 4 1.2 7 1.4 34 5.8 60 0.9
Black creppte 11 1.3 11 1.3 5 1.3 5 0.9 3 0.6 2 0.4 2 0.4 3 0.6 2 0.6 - - 6 1.2 13 2.2 6:1 1.0
Yellow perch 10 1.2 1 0.1 2 0.5 1 0.2 3 0.6 - - - - 1 0.2 3 0.9 1 0.3 13 2.6 - - 35 c.6
Wsileve 22 2.6 ?9 3.4 !* 5.1 19 3.4 35 7.4 55 10.5 51 11.2 79 15.2 43 13.0 20 6.0 Q 3.5 16 2.7 405 6A
h. of Specimeno $49 643 376 562 471 522 456 519 310 314 491 5ss eul
No. of Spec tee 18 17 19 17 20 17 17 16 17 14 16 20 27
Catch /E f f ort 42.4 42.1 18.8 28.1 23.6 26.1 22.8 25.9 16.5 16.7 24.6 29.4 26.4
Diversity Index 3.19 2.97 2.88 2.99 3.11 3.13 3.09 3.09 3.05 2.67 2.e2 2.75 3.35
Mern Ko. fish /mta 1.44 2.91 1.17 1.82 1.46 1.59 1.33 1.59 e 97 1.06 1.42 1.79 1.64
+ t en s t ha n 0. U51.

9 9 9
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!at. le 6.3 14

Results of the two factor analysis of variance test for monthly nean conditicn factor (K) for rock bass.
redbreast sunfith, pumpkinseed, smallmouth bass, and walleye taken by the AC electrofisher at 12 tones
near TMINS. April through November 1976 through 1982.

Rock bass Source of df SS MS E
Variation~~

Subgroups 55 151.12 2.75
Years b 70.14 11.69 142.05*
Months 7 70.14 10.02 121.75*
Interaction 42 10.83 0.26 3.13*Error 4618 380.07 0.08
Total 4673 531.19

Redbreast Soutce of df SS MS F
sunfish Variation

Subgroups 55 237.93 4.33
Years 6 37.01 6.17 54.57*
Months 7 162.91 23.27 205.77*
Interaction 42 37.99 0.90 7.99*
Error 5646 638.55 0.11
Total 57% 876.48

Pumpkinseed Source of df SS MS F
Variation
Subgroups 55 253.90 4.62
Years 6 149.32 24.89 197.20*
Months 7 56.96 8.14 64.48*
Interaction 42 47.62 1.13 8.99*Error 7831 988.24 0.13
Total 7886 1242.14

Smallmouth Source ot di SS MS Tbass Va ria tion
.Subgroups 55 62.76 1.14

Years 6 26.8e 4.48 83.81* *
Months ' 12.02 1,72 32.12*'

Interaction 42 23.86 0.57 10.63*
Error 8675 463.76 0.05
Total E730 526.52

Wa lleye Source of di SS Ms r
Variation
Subgroups 55 6.68 0.12
Years 6 1.29 0.27 18.52*
Months 7 . 99 0.28 24.53"
Interaction 42 3.40 0.08 6.97*
Error 3008 34.93 0.01
Total 3063 41.61

o Significant at P < 0.05.

G

- - - . .
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Table fr . 3- ) .

O kesults ct Dunc.an's new rultiple rann test for dif ferences tu yearly stean condition f actor E) for
tak bass. tedbreast sur.finh. puupiin$ctd. sralltouth bass, and valleve taken by six AC clectrofisher

12 innes near TMINS, April through Noveraber 1976 through 1982. Ytars are ranked f rott lowest toat

highest menn E. Means underlined were not significantly different (l* e 0.05).
htck Lass ~~ ~~

Year 1961 1978 1982 197t- '977 1980 .1979Mean L 2.20 2.21 2.26 2.29 2.29 2.3B 2.56

b Jt.stast hunfish
Year 1961 1977 1978 1980 1982 1976 1979Mean K 2.36 2.48 2.50 2.52 2.53 2.55 2.76

Pu:npkinseed
Year 1961 1978 1976 1982 1977 1980 1979Mean K 2.40 2.48 2.52 2.55 2.57 2.63 2.91

Smallmouth bass
Year 1976 1961 1982 1977 1976 1980 -1979Mean K 1.42 1.49 1.50 1.50 1.51 1,58 1.62

Walleye
Year 1981 1978 1962 1979 1976 1980 1977

, Menn K 0.97 0.97 0.98 1.00 1.00 1.01 1.03>

t

__

Tab l e ti . 3-I t.

kesults of Duncan's new multiple range test for di(ferences in monthly mean condition factor (K) for-
rock bass, redbreast hunfish, pumpkinseed, smallmouth bass. and walleye taken by the AC electrofisher-

12 tones near TMINS. April through November 1976 through 1982. Months are ranked from lowest to -at

highest mean K. Means underlined are not significantly different (P g 0.05).
Rock bass

Month -Oct _.Sep Nov Apr Aug Jul May Junhan K 2.19 2.21 2.24 2.28 2.34 2,41 2.42 2.57
_

Redbreast suniish
Month Apr .Nov Oct .Sep Aug ~ Ja1 , May JunMean K 2.33 2.5u 2.39 2.44 2. 4 f. 2.58- 2.65- 2.90

g Pumpkinseed
Month Oct Nov Jul Apr- Aug Sep thy JunMean K 2.47 2.52 2.52 2.54 _2.56 2.57- 2.58 2.85

+-

5tr.allmouth bass
Month Apr= May

. 1.48 1.50 1.53 1. 5 3 -- 1.55 1.56
Oct Nov Jun Sep- Aug JulMeun K 1.45- 1.48

_

Walleye
Month- Apr May Nov . 0ct Aug Sep 'Jun JulMean E 0.94 0.98 0.99 1,00 1.01 1.02 1.03 1.03

.

_ _ _ _ _ _ _ ____m_ _ - - - - -
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Table 6.3 17

10dex of percentage sitt.ilarity for sp. ties compcsition collected at tia electrofiet.ing zenes tu York
Haven Pond, 1982,

132 161' M *Al 15Al 15A2 16A2 13Al 10A3 9B$' 10B1 10B3 libl
15B2' - *

16bH t 3. 9 -

4A1 60.6 44.1 -

15Al 60,1 81.4 46.4 .

1$A2 74 58.B 60.9 70.9 - .

16A2 67.1 71.2 63.0 73.8 67.7 -

13Al 62.4 7B 6 53.8 81.6 72.4 85.3 -

10A3 67.9 64.6 63.8 67.0 72.5 84.3 81.1 -

9B5 70.4 42.7 60.8 46.9 71.4 66.6 59.3 70.0 -
'

'

1081 66.8 42.8 71.6 46.5 71.9 38.1 65.4 67.1 72.9 -

1

1083 60,1 40.0 77.7 43<9 52.8 58.2 47.9 60.2 65.8 65.4 -

11B1 49.9 24.5 76.5 27.7 44.8 43.1 32.7 44.4 53.4 62.1 73.9 -

* icatix TM-AQ b deleted from table,

f

Tatle 6.3 18

Eendall's tau co relation coefficients for the species composition collected at the elec:rotishing zones
in York Haven Pond. 1982,,

~

15B2 le> B s *Al 15Al 15A2 16A2 13Al 10A; 4BS 1081 1033 llBL
~

15 B.' + -

16B8 .43 -

4A1 .66 .58 -

15Al .39 68 .45 -

!$A2 .50 .60 .53 .69 -r

IbA2 43 .69 .56 .74 .65 -

13Al 42 .70 .53 .75 .60 .84 -

10A3 .46 .72 .38 .71 .65 .71 .73 -

985 ,55 48 .64 46 .61 .53 .47 .60 -

10B1 .46 47 .57 47 .59 48 46 .58 .69 -

10B3 .60 .38** .58 .35** 42 .37** .35** .48 .61 .50 -

1181 .39 .26* 42 .17* .22* .15* .1B* .27* .34*5 .36** .51 -

+ Prefix T>t-AQF- deleted from table.
* No correlation at P < 0.05.

** No carrelation at P] 0.01.

O

_
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Table 6.3 19

Okesultsofthethreefactoranalysisofvariancetest
~

for mean numbers of fish per minute taken by the AC
electrof f sher at 12 sones near THINS during 15 samiling periods. 1977 through 1962.

'

Source cf df 65 MS T

Variation
lears a 42.43

~~

6.49 B.23* i
Sampling periods 14 2B9.75 20.69 20.08=
Zones 11 157.02 14.27 13.85*
Interaction 6
Yea.rs X sampling periods 70 225.69 3.22 3.13* t

Years K renes 55 146.61 2.67 2.59*
Sampling. periods X sone s 154 353.90 2.29 2.23*
Kesidual 770 793.51 1.03
Total 1079 2008.92

__

* Significant at P ; 0.05.
.

lable 6.3-20

Results of Duncan's new multiple range test for differences among yearly mean numbers of fish par minute taken,

by the AC elec*.rofisher at 12 cones near TMINS. 1977 through 1982. Years are ranked from lowest to highest
mean number of fish per minute. Means underlined are not significantly different (P 1 0.05).

Year 1980 1982 1977 1979 1978 1981 >

Mean 1.59 1.83 1.96 2.00 2.15 2.18
.

Table 6.3-il

Results of Duncan's new multiple range test for dif f erences among mean numbers of fish per minute captured by
the AC electrofisher on 15 sampling dates. April through November 1977 through.1982. Dates are ranked from
lowest to highest mean number et fish per minute. TM numerals 1 and 2 af ter the month refers to the first

or second sample period during the month. Means underlined are not significantly different (P 5.0.05).

Date Jul 2 lul 1 Aug i Jun 2 Jun 1 Apr 1 Aug 2 May 2 Sep 1 Sep 2 Nov 1 May 1. Apr 2 Oct 2 Oct 1
Nean 1.15 1.35 i.41 1.43 1.51 1.60 1.79 1.93 2.09 2.19 2.23 i.52 2.62 2.64 2.81

-

Table 6.3-22

Results o.' Duncan% new multiple range test for -dif ferences among mean numbers of fish per minute captured by
the AC electroffsher at 12 zones near TMINS. 1977 through 1982. Zones are ranked from lowest to highest mean
number of fish per minute.' Means underlined are not significantly different (P < 0.05).

,

Zones 15A2* 1081 985 4A1 10B3 15Al 1582 11B1 13Al . 16B8 lbA2 LOA 3

Mean 1.31 1.33 1.63 1.73 1.85 1.89 2.13. 2.14 2.16 '2.27 -2.47 2.50

:

* Prefix TM-AQi- deleted from table.

1

. .

|

I' . _ ....;_. _.L.., ..,L. - ,,.,,,m., ,.__,__..,.,m.. ....,~+m m. ,,m..m.,,.v,,,ye-. ~wm -y-4- m .,w,s



_ - . - -

464

FALL
1 HILL ISLAND g

L ISLAND W
2

ST. JOHNS
ISLAND SAND BEACH

ISLAND
),

I

f 7

SHELLEY )
ISLAND

n11NS {

FISHING
CREEK 8 f-

f'

\ |
RED HILL DAM

|n
1 TM- AQF-15B2
2 TM-AQF-16BS

, g

3 ni-AQF-4A1 to1

4 n!-A0F-15A1
5 ni-AQF-15A2 11
6 TM-AQF-16A2 9

7 n!-AQF-13Al MREE
'

8 Pi-AQF-10A3 MILE
9 ni-AQF-9BS I3#

t CONEWAGO
10 ni-AQF-10B1 CREEK
11 TM-AQF-10B3

BASHORE.12 ni-AQF-11B1
ISLAND YORK

HAVEN I
DAM

. , FLOW

BRIDGE

) INI/XE E DISCHARGE

500 m g'

Figure 6.3-1. Location of the AC electrofishing zonas sampled in York Haven Pond.
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O7.0 MOVEMENTS OF FISHES
'

Studies of the movements of the brown bullhead, channel catfish,

rock bass, and smallmouth bass began in 1974. The walleye and

largemouth bass were added to the program in 1975 and 1976, respectively.

Studies were made to (1) determine the distance and direction traveled

by tagged fish; an: '2) if movement was affected by TMINS.

7.1 METHODS

Some specimens captured by IA during the clectrofishing, trapnet, end

population estimate programs (described in Sections 6. 3, 6.1, and 8.0,

respectively) were tagged. Each tagge ; fish was measured (to the nearest

mm fork length, FL) and weighed (to the nearest 1.0 g) in the field.

Healthy specimens of the brown bullhead (>235 mm FL), channel catfish

(>225 mu FL), rock bass (>155 mm FL), smallmouth bass (>200 mm FL),

largemouth bass (>200 mm FL), and walleye (>300 mm FL) were tagged
I

with sequentially numbered " spaghetti" tags (FD67, Floy Tag and Mfg.

Co., Seattle, Washington) inscribed with the laboratory address. To

help elicit angler response, a fishing lure and a chance for a cash

prize were given as rewards for each tag rett.rned. Posters that

explained the purpose of the program were displayed in public places

and local establishments near York naven Potid.

Fishes captured in the electrofishing and trapnet programs were (
ktagged and released near the point of capture (Tables 7.1-1 and 7.1-2

and Figures 7.1-1 and 7.1-2).

O

__



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

469

O
Metropolitan Edison Company personnel from the York Haven

Generating Station conducted shocking operations to remove fishes

ttsppvJ in the isolated pools below York Haven Dam on 19, 20, and

26 July 1982. Shocked fish were measured by 1A personnel and healthy

specimens of the species under study were tagged. All fish captured

below the Dam were released into York Haven Pond (Figure 7.1-1).

Tagged fish were recaptured in 1982 by anglers and personnel of
,

Metropolitan Edison Company, Philadelphia Academy of Natural Sciences,

and IA. Angler recaptures are listed in Table 7.1 3 and located in

Figures 7.1-3 and 7.1-4.

Movement by fish was classified as: no movement, upstream,

downstream, and complex. Complex movement involved movement across
,

channels in York Haven Pond, sometimes coupled with upstream or

downstream movement. Movement out of the main stem of the Susquehanna

River into tributaries was also considered complex.

The chi-square test for.inde! ndence was applied to test the hy-

potheses that type of movement and distance maved was independent of sea-

son. Contingency tables (10 by 3) were arranged for all rock bass _and-

smallmouth bass that n.oved (1974 through 1982). Chi-square analysis

could not be done for other fishes because of the low numbers of-recap-

tures. The tables were arranged first with rows equal to season of* move-~

ment and columns equal to type of movement and then with rows equal to

season of movement and coltrxns- equal to distance moved (all directions

combined). Seasons were defined as: winter (21' December to 20 March),

O
V
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spring (21 March to 20 June), summer (21 June to 20 Septmeber), and fall

(21 September to 20 December). Movements which took place over two

seasons were assigned te separate categories of winter-spring, spring-

summer, swnmer-f all, and fall-winter. Movements occurring over more

than two seasons or more than a yea were alsa assigned separate

categories. Distance moved was arranged into three categories: 0.0 to

0.5 km, 0.6 to 2.0 km, and greater than 2.1 km.

Chi-square was computed by the method of Conover (1971):

'

g)2C (O -Eg
X "

i= j=1 F'ij

where E = R G /N, and E = the expected number in cell ij ; O =g g

the observed number in cell ij; Rg = the total of the i row; C =

the total of the j column; and N = the sum of the numbers in all

the cells.

Conover (1971) states that if and E values are less than 1.0,

or if more than 20% of the E 's are less than 5.0, the chi-square

approximation may be poor. After the original computation of the

E 's, those seasons with zero totals were eliminated; some seasons

were combined to meet the criteria of the test.

The chi-square test for independence also was applied to a 6

by 3 contingency table with rows equal to species and columns equal

to type of movement for all fish that moved (1974 thtaugh 1982) to

test the hypothesis that type of movement was independent of species.

O

l
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To test for possible effects of TMINS on movements, the chi-square

test for differences of probabilities was used to compare combined rock

bass and smallmouth bass movements from tk e areas upstream of the

Discharge (electrofishing Zones 16A2 and 13Al and trapnet Station lA3)

to three areas downstream of the Discharge (electrofishing Zone 10A3 and

trapnet Stations llA2 and llA3). Two analyses were perform <d; firat on a

a 2 by 4 contingency table with rows equal to the upstream and downstream

areas and columns equal to type of movement. The second analysis was on

a 2 by 3 contingency table with rows equal to the upstream and downstream

areas and columns equal te distance moved.

A ncnparametric binonial test (Conover 1971) was used to test the

hypotheses that the proportions (p = 1/2) of mobile and sedentary individ-

uals of each species were similar amot.g yearly and total numbers;.:and that

tne proportions (p = 1/3) of. individuals of each species that made various

:ypes of movements were simalar; a significance level of P < 0.05-was used.

7.2 RESULTS

A total of 1,165= fish was tagged in 1982: 16' brown bullhead, 158

channel catfish, 476- rock bass,- 426- smallmouth bass, 54 largemouth bass,

ad 35 walleye (Table-7.2-1).

A cotal of--106 tagged specimens was recaptured in 1982; eight of

these were recaptured.twice and one was recaptured three. times. The-

total number of recaptures, including multiple. recaptures was I16:

5 brown bu11 head. 9 channel catfish, 60 rock bass, 37 smallmouth bass,
-

3 largemouth bass, and 2 walleye-(Table 7.2-2).: Tag and recapture

"''' '**" ' "'' ''"" """""'"'"" *" ''* """""" *" '""'" '' ~
CD

____ _ _ _ __
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Of 106 fish recaptured in 1982, 61 were tagged in 1982, 43 in 1981,

1 in 1980, and 1 in 1978 (Table 7.2-4).

Most 1982 recaptures (3 brown bullhead, 7 channel catfish, 48 rock

bass, 28 smallmouth bass, 3 largemouth bass, and I walleye) were taken

within York haven Pond (Table 7.2-5); the area bounded by York Haven

and Red Hill dams to the south, and the north ends of Hill and Fall

islands to the north (Figure 7.1-3). The three brown bullhead were

recaptured within areas where they were tagged and were free an average

of 157.7 days. Ivo channel catfish, free an average of 113.5 days, did

not move; two moved upstream (average da.vs f ree 27.0, average distance

traveled 4.6 km); two moved downstream (73.5 days 0.4 km); and one

made a 2.1 ks complex movement in 176 days. Movemento by rock bass

were no movement (66.7%, 91.8 days), upstream (8.3%, 397.8 days, 1.5 km), |h
downstream (18.8%, 141.8 days, 0.8 km), and complex (6.3%, 190.7 days,

0.6 km). Smallmouth bass movements were no movement (75.0%, 77.9 days),

ups tream (3.6%, 151 days , 5. 2 km), downs tream (7.1%, 31.0 days, 2. 2 km),

and complex (14.3%, 34.8 days, 1.5 km>. Two largemouth bass, free an

average of 134.0 days, did not move; one moved 1.6 km downstream in

24 days. The walleye was found dead by an angler on the day of its

release above York Haven Dam during Metropolitan Edison Company's

shocking operations.

Twenty-six fish moved out of York Haven Pond in 1982 (2 brown

bullhead, 2 channel catfish, 12 rock bass, 9 smallmouth bass, and 1

walleye) (Table 7.2-6). The brown bullhead moved dovastream distances

of 3.0 and 15.3 km and were free for 648 and 164 days, respectively

|

|
1

|
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(Table 7.2-3). The channel catfish, free 101 and 45 days, moved downstream

distances of 8.2 and 5.6 km, respectively.- Movements by rock bass were
\

upstream (33.3%, average days f ree 99.5, average distance traveled ;;

25.8 km), downst ream (15. 7%, 221 days, 2. 3 km), and complex (50.0%,
a

147.3 days, 4.3 km). Most rock bass making complex movements moved up )
Swatara Creek. Movements by smallmouth bass were upstream (33.3%,

218.3 days, 12.6 km), downstream (22.2%, 185.5 days. 3.4-km), and

complex (44.4%, 157.8 days, 3.6 km). The walleye moved 1.5 km

downstream in 248 days.

7.3 DISCUSSION: SPECIES

Since 1974, a total of 9,172 fish was tagged: 294 brown bullhead,

1,129 channel catfish, 2,646 rock bass, 4,048 smallmouth bars,_258

(} 1argemouth bass, and 797 walleye.

Brown bullhead

Since 1974, a total of'294 brown bullhead was tagged and 32 were

recaptured (recovery rate 10.9%) (Table 7.3-1). .No movement accounted

for 43.8% of the returns, 3.1% traveled upstrea:. (average distance

traveled 1.0 km),-15.6% moved downstream (4.5Ekm), and 37.5% made.

complex movements (1.5 km). .The proportions of mobile (18) and

sedentary (14) individuals were not significantly different from.

one-half (P _5 0.05).

Channel catfish
e

.A total of 1,129 channel. catfish was tagged since 1974 and_42
.-

were - recaptured (recovery rate .3. 7%) - (Table -7.3-1) . No movement

.

- - _ - - --
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O
accounted for 19.0'. of the returns, 31.0% moved upstream (average

distance traveled 8.0 km), 33.3% moved downstream (2.4 km), and

16.7% made complex movements (4. 3 km) . The proportions of channel

cat fish that moved (34) and did not move (8) were significantly

different from one-half (P $ 0.05).
Rock bass

A total of 2,646 rock bass was tagged since 1974 and 455 were

recaptured (recovery rate 17.2%) (Table 7.3-1). No movement accounted

for 54.1% of the returns, 18.0% moved upstream (average distance

traveled 11.2 km), 11.6% moved downstream (1.4 km), and 16.3% made

complex movements (6.8 km). The proportions of sedentary (246) and

mobile (209) individuals were not significantly different from one-

half (P 1 0.05). h
The chi-square test was applied to 6 by 3 contingency tables to

determine if type of movement and distance moved were independent of

. season (Te bles 7. 3-2 and 7. 3-3) . The calculated chi-square for type

of movement and season (10.39) was below the critical value (18.31;

p 5 0.05; degrees of freedom, d f. = 10), thus the null hypothesis ti.".t

type of movement was independent of season was accepted. The

calculated chi-square value comparing distances moved and season

(27.53) was larger than the critical value; the null hypothesis that

distance moved was independent of season of movement was rejected.

Of rock bass that moved (124) 59.3% were recaptured within

2.0 km of the tagging site (Table 7.3-3).

O

1
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Sma11 mouth bass

A total of 4.048 smallmouth bass was tagged since 1974 and 295

were recaptured (recovery rate 7.3%) (Table 7.3-1). No movement

comprised 55.6% of all smallmouth bass receptured; 14.9% traveled

upstream (average distance traveled 10.1 km), 12.9% moved downstream
.

(1.3 km), and 16.6% made cott. plex movements (1.6 km). The proportions

of sedentary (164) and mobile- (131) smallmouth bass were not

significantly different from one-half'(P 1 0.05).

The chi-square test was applied _to 5 by 3 contingency tables to

determine if type of movement and d',tance moved-vere 1.idependent of.
.

season (Tables 7.3-4 and 7.3-5). The calculated chi-square comparing-

type of movement and season (8.98) was below the critical value (15.51;

O r s 0.osi d.f. 8). thes the ne11 hxcethesis thet txte ef mevement wes

independent of season was accepted. The calculated chi-square comparing

distance moved and season (19.92) . larger than the critical value;

the null hypothesis that distance moved vas independent of season of=

movement was rejected.

Of the smallmouth bass that moved (75) 57.3% were recaptured

within 2.0 km of the tagging site (Table 7.3-5).

Larcemouth bass

A total of 258 largemouth bass was te.gged and 28 vere recaptured

since 1976 (recovery rate.10.9%) (Table 7 3-1). No movement accounted

for 46.4% of. the returns 14.3% moved upstream (average distance

traveled 6.2 km), 21.4% traveled downstream (16.8 km), and 17.9% made

O
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complex movettent s (2.3 km). The proportions of aedentary (13) and

mobilt (15) individuals were not significantly different from one-

half (p i 0.05).

Walleye

A total of 797 w.,11 eye was tagged and 43 were recaptured since

1975 (recover- rate 5.4%) (Table 7.3-1). Only three walleye did not

move; most (83.7%) moved upstream an average of 121.9 km, two moved

downstream (2.6 km), and two made complex upst ream movements out of

the main stem of the Susquehanna River traveling an average of 318.1 km.

The proportion of mobile (40) individuals was significantly dif ferent

from one-half (p 1 0.05).

7.4 DISCUSSION: DISTRIBUTION

The chi-square test was applied to a 6 by 3 contingency table h
(Table 7.3-6) to determine if the direction a fish moved was independent,

of species. The calculated chi-square (61.52) was much larger than

the critical value (10.31, p 1 0.05. d.f. = 10), leading to rejection
of the hypothesis. Inspection of the observed and expected numbers

in the cells indicated that the portion of chi-square contributed by

upstream walleye movements (24.44) was enough to reject the null

hypothrsis. Large contributions to chi-square also were made by

complex (9.66) and downstream (6.96) walleye movements and upstream

(5 ;9) and complex (5.97) brown bullhead movements.

"'e 95% confidence limits (L and L ) f r the n aparametrici

g 2

binomial test (Table 7.3-6) were used to test the hypothesis that

0

-
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the proportions of each species tuiking variou(movements were similar,

! (p = 1/3). If the tiumber of individuals of a species was Icos than L
3

j er greater than L the proportions of individuals snaking that type of
y

movement was significantly different from one-third (P < 0.05). Up-

j stream and complex rnovements by brown bullhead; downstream movements |
!

; by reel bass; and upstream, downstream, and complex rnovements by !

walleye were significantly different from one-third. For all species
,

"

combined, the number of fish moving upstream was significantly greater

than one-third, while the number moving downstream was significantly

less than one-third. Apparently, fish tagged in York liaven Pond have'

a tendency to move . upstream. !
;

All rock bass and smallmouth bass recaptured since 1974 (including

O Sedentary fish) were further tested by chi-square to determine if type ,

of movemer; and distance moved were independent of species. The

| calculated chi-square in both instances-(1.31: type of movement. 0.09:
i

l' distance moved) were below the appropriate critical values leading-to

acceptance of the null hypothessp. This indicated that rock bass and' ,

smallmouth bass could be combined to determine if the probabilities of

fish making various types of movement or moving various distances were

similar for fish tagged in areas upstream'.ind downstream of the TMINS

Discharge. The chi-square test for differences in probabilities appcied
,

to a 2 by 4 contingency table _(Table 7.3-7)Lcomparing types ofLmovements
_

to upstream and downstream areas-resulted in a chi-q uare value (3.67)

less than the critical value (7.82, P ,< 0.05. d.f. - 3), leading to.
,

,

O
|

*
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O
acceptance of the null hypothesis. Similarly, the chi-square test applied

to a 2 by 3 contingency table (Table 7.3-8) comparing distance moved to

upstream and downstream areas resulted in a calculated C '-square value

(2.24) less than the critical value (5.99. P < 0.05. d.f. 2). leading
i

to acceptance of the null hypothesis.

7.5 CONCLl'SION

The majority of mobile brown bullhead recaptured since 1974 made
!

complex movements; most walleye moved upstream. The proportions of fish |

that moved were not similar; there was a tendency for fish tagged in York

Have:3 pond to mv.e upstrean. This may be due to the presence of York
l
'Haven and Red 11111 dams which act as partial barriers to downstream

movements. Analysis of movements made by rock bass and smallmouth bass

Otagged in areas upstream and downstream of the Ul1NS Discharge indicated

no differences in type of movement or distance moved by fish in these

areas. The operation of TMINS since 1974 had little if any effect on

movements of fishes tagged in its vicinity.

O
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TM-lM-It2 Nsquehanna Ms et g cyalt or.. I annsylvtir.ta.
TM-l% )O Swatata Creo at Foutt ul brido in Middletown. Tennsylvania.
Dt-lwi r4. Swatata tru k at Hoffer Intk in Micdletown lennsylvania
TM-lT-lD) Swatara (teek at the Middletewn Dam. Middlet own. Pennsylvania.
TM-l'M-7 F l Susqut hanna liivt r near Maytovt.. Tennsylvania.
TM-iW BA2 East shete t i Sasquetanr.a ktver below fed Hill Dam.
TM-IW titl Susquehar.na River at Falmauth. Pennsylvania.
TH DI-BC) Wet 6here of fusquehenna itiver tclow York Haven bat at the muth of Conwaro Creek.
TM Dt-Pl2 busquthanna h ver at southern end of Brunnet Island. York Haven. Pennsylvania.
TM-DI- 6T 3 Sus:;uetanna Riser at Bainttidge. Tennsylvania.
1% iW 9C1 Abou Yotl Maven Dan near the race for York Haven Generating $tation.
m-DI- 10 Al 1.ast shore of beec h laland.
Dt-lW 10A3 West shore cf TM1, 300-1000 a drynstnam f rom Discharge.
TM-fW lDC2 Along west abate of Yctk Haven Por.d near Cly. Pennsylvania.
TM-D1-11A2 TMIKS Discharge.
TM-tw lll'1 West short of York Eeven Tend at the tuuth of a small unnamed creek below Contad's Marina f.asin.
TM-D1- 11 b 2 W$t share of York llaven Pond rPposite north end of Bashore Island.
TM-Dt-;2B1 ristin( Cretk in Co Maboro. Pennsylvania between railroad 1Tidge and Route 3 2 bridge.
Tli fw l4 A2 Last ahors of Stelley leland (TPosite TMINS.
TSIWidl kcst share of YLik Haven l'end at PA Fish Cemission acce6s area.
TS D915A2 Korthwest 6 bare cf Shellev Island.
TM- DI- 15 B4 Kent e.h o r t of Ycrk Haven tend at tiffles (beginning of electiofishing Zone 15b2).
TM- Dt- 15C 2 Sunudanna F tvst at Eassaf rass Island. Middletown. -l'ennsylvania.
1M-lW 15 n LusNchann.a Kjver about 0.= km uittteam f rora the smuth of the Yellow breechee Creek.

Nw Cust erland, lennsylvania.
TSlW 15TA Fa6pehanna litte r at hv Cat erland lishing and boat Club !;cv Ctaberland, Pennsylvania.
Dt-Dt-l h f us quehanr.1 Kivet belw Dnk Strut Dan Harrisburg, l'ennsylvania.
TM- DI- 16 A2 herthant shcre of Dil.

"1-16b2 West shore of fall lala:,d.

.' M-10rd last shore of hill Is1 nd,

nt- l e l= 5 tetwun t all Island and 1rt county liarina.
1NiW 10Mb M ;uebe r g Liser at Nt D. B M UPi t re am f rfir live rpor 1, Pennsylvania.

I uns ei
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lable 7,2-1

' ur t e r ci f i s hi: t t a g ged c a.h t% 1-t h %ar TMINh a:J vtsr untJ in lH2

%r Apr May Nn Jul Aot. Sep Oct N:v D#r e_T VA 1 \| 1 ~ letI[
# ran t ullbe s.1 - - 1 10 - - - - 1 14-Channel tatfish 1 3 5 1 4 s - 17 11 $1

-

Ltk tass 1 9 4 8 8 l i. 9 13 s 74
-

hallwut h t aso - 3 - - - - - - .- - 3largemth Iass - 1 - - - - 1 J l $4

1.1 i CTV 'fMR
>
g .lheaJ - - 2 - - - - - - - 2

| 'l e 1 a cattist 4 3 2 1 3 4 10 2 a 3 36O bass 17 49 17 22 P 16 33 69 77 68 376
,

all m th bass 10 20 46 66 12 27 41 64 $1 33 370targe% uth bass - ! 3 2 4 2 6 12 16 2 49W ili yo - - - - - - 2 1 2 3 f-

v!!.rh 11icTPMIpt p

Channel cat fish 71- - - -
71

- - + - -
Kotk bans - - - - 26 26- - - - -Frallmouth lass - - - - $3 - - - - - $3kallese 27 - - - - -

- - - -
27

TOTA!

Brown bullbead - - $ 10 1 16
- * - - -channel catfish 5 6 6 6 75 8 l$ 2 21 14 158Rod bass 18 $8 21 30 34 24 47 78 90 76 47t.Small w uth lass 10 23 46 66 6$ 27 41 64 $1 33i 4261,arge wuth base - 3 3 2 4 2 7 14 17 2 $4Walleye - - - - 27 2 1 2 3 35-

lel^i V 90 P1 lie 2M ha ll2 159 182 12H lied

O
Table 7.2-2

Number ef fishes tecapt ured each tienth by various gear types in 1982.

feb Mar Apr Ma v Jun Jul Aug ber Det Nov Idec Tot a l___IkA PN F T

lirwn bullhead - - - 1 1 1 - - - --
3Chunnel catf.sh - - 1 - - - 1 - 1 1 4-

Rock bass - - 4 1 3 - - - - 1 1 105mallmout h bass 1 - - - - - - -
- - -

1

f t.FCTpor t sH IP

neck base - - 2 2 2 2 - 3 10 6 $ 32Saallmouth base - - - '

4 ) 4 3 1 17
- -

1.arremouth base - - - - - 1 - - - - - 1

MI T-rp TitcTWrlsittR

Kock' bass - - - - - 1 - - - - - 1

AN31 FR

Brown bullbead 1
- - - - 1 - - - - - 2Channel catfish 1 - 1 - - 1 1 1 $- - -

Rock bass 1 1 8* 2 3 1
-

1 - - 17
-

Smallmouth base - - $ 7 2 3 1 1 - 19- -
1atgezouth bass

1
- - - -

1 - 2
- - - -

Walleye
1 1

- - - - - - - - - 2

TOT Al.

brown bullhead 1 1 1 1 1
- -

- - - - $Channel catfish 1 - 2 - - 1 2 1 1 1 - 9keck bass - 1 7 11 7 6 1 3 11 7 6 60smallmouth base - - 5 12 6 3 1 5 4 1
'-

l.argemouth bass - - - - 1 1 - - - 1 -Walleye - - - - 1 1 - - - - - 2Tot Al. I 1 15 2. 16 13 $ 4 17 l) 7 l l ei0 Includes one specimen gill netted by the l'hiladelrhla Academy of Natural Sciences' program.

1

.
. ..

_ _ _ - _ _ _ _ - _ - - - - _ _ _ - - - - - - - - - - - .- - - - - -
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2e t J

lu m '..-3

Ound'r e c al ti.te tinterse s e t i l s he 6 re c apt uru in 19N. Le ar at t1revistlene are t TN. t rapnet l 1. Flert rof f sheti Mt.
,<.it o E;1 pn a m any sha king; f. Angle r; ana Ch. M ll ne t (Auden f %at ur al scletaet, rhiladelltta,

i t t-i.-) I Wh1 a 't .

E' ~ 17tE lint AE Date be n t DEtt Atta Gear l'o t t Wta dt Days Distance Mey pent *
t u, t t. ($ 1 k nd 1 m ed kn y tured lenrth (p out Movedw (ad (bd

H % h i t he n d ,

l'2n at ilA3 21 Sn *0 T ,i 3 Jul 62 til F
- -

06B 3.0 D** + >* -

.it A 720 1 A '.s 22 % el D 16 by F2 1A3 TN 350 724 361 0 -

*M ?!7 220 4b2 4 Nov fl TN 17 Art P2 7T1 T 164 15.3 b** *- -

"''C 32i b20 9112 by U Th 3 Aug 82 912 TN 320 415 91 0 -

,lS M in 962 ) Jun 62 TN 24 Jun b2 912 TN 250 280 21 0 -

u m w I cat 1ist
NN 420 V07 llA 6 Oct F1 TN 23 Apr B; ilA2 TN 420 #51 197 0 -

< u. o u lhes llA2 3 Eer 62 Th 6 Oct t; 11A3 TN 523 1673 33' O.2 D
-

$ Nov 92 llA3 TN ~526 1701 30 0 -

N. en l e= 10 91,4 20 Oct 81 E 14 Art B2 llB2 T 176 2.1 C+ -

D540 640 852 10bl 26 Oct $1 E 6 feb P2 BT2 T 101 6.2 D** ++ -

MSM %7 7H 15B2 23 N r F2 E 11 Jul B2 14B2 T 114 0.5 D- -

09M 441 4C1 20 Jul 62 ME 29 Act P2 15B2 T 40 6.0 t
- - -

nW U t. - 9C1 20 Jul P2 ME 3 Aug 62 llA2 TN 279 263 14 3.2 U
60 206 K1 20 Jul 62 ME 'l Sep F2 6T3 T 45 5.6 D** +- - -

ti, bm
W.' 70 201 401 11 Jul 70 ME 15 Jul 62 lbB3 T 1465 5.0 0

- - -

A 204 I k e. 170 llA2 24 Apr F1 TN 15 Apr $2 11A3 TN 206 226 356 0.2 D
13 m y e2 10A4 GN 215 220 26 0.5 T.

m 2c1 214 250 1A3 21 mv F1 TN 7 Mar 82I IC) T 290 3.4 C +- -

9233 1M 130 llA3 17 Jun 61 Th 23 Art h2 llA3 TN 190 130 310 0 -

't 2 % 192 1% llA) 23 Sep fl TN 18 May 62 15A2 T 237 1.0 C- -

Ot292 173 113 llA2 21 Oct 61 TN 30 May 62 10Al T 22] 0.5 C- -
w- 213 140 llA2 21 Ost 81 TN 16 Art P2 9152 TN 212 224 177 1.9 D
co 19; 1H9 IIA 2 22 Oct el TN 16 Apr 82 11A2 TN 192 177 176 0 -

u.331 161 91 llA2 4 Nev $1 TN ! Ny 82 11A2 TN 160 08 18 0 -

of M IP: 143 llA) 17 hv 91 TN 20 Jul 62 9t2 Mt 186 245 3.0 D** +-

06 39f. In 105 1A3 5 May 62 TN 15 Ny '82 1C4 T 10 4.0 C +- -

M 396 195 149 llA3 16by62 TN 2 Jun 62 11A3 TN 196 100 15 0 -

26 Jun 62 104 F 24 5.2 C +- -

00415 10 14b llA3 3 Jun 62 TN ;$ Jun F2 11A2 TN 181 140 22 0.2 0
Of.4 50J 206- 21B IIA 3 3 Sep B2 TN 21 Sep 62 10A3 E 212 _215 18 0 -

4 Oct 82 10A3 I 214 227 _ 13 0. .-
DMM 160 135 1A3 16 Sep P2 TN 18 Oct 62 16A2 E 184 126. 32 0.3 DM%4 172 134 11A2 18 Nov B2 TN 7 Dec 92 10A3 2 173 -12B 19 0 -

(40 3 t, 215 249 15b2 - 11 Jun 81 I _ 8 May 82 IC: T 331 2.7 C .+- -

06233* ;09 200 ItBB 9 Lep 61 E _ 12 Oct $2 10A3 E -190 126 39B 2.4 D
0028; 173 120 -15A1 21 Sep 81 E 3 Jun 82 ISA) E 176 151 255 0 -

08319 175 125 4A1 5 Oct 81 E 20 Apr 82 8A2 T 197 1.6 D +- -

09321 195 183 16A2 5 Oct B1 E 25 Ny 82 16A2 I 195 170 232 0 -

Dis 333 200 204 15A2 7 Oct bl E 15 by B2 lb3 T 220 6.3 C +- -

09 % 5 193 178- if A2 14 Oct 81 E 6 Dec B2 16A2 E 194 168 416 0 -

08 09 159 F f- 10A3 21 Oct fil E 24 Jun 62- !!A2 TN 176 127 246 0. -

06435 171 117 15B2 28 Oct 61 E 12 Apr E2 15b2 E 170 108 166 0 -

ON 30 157 82 15B2 28 Oct M1 E 2 Jun 62 14B1 F 217 0.5 D- -

OP4SP 171 110 15A1 28 Oct S1 L 26 y 82 15Al. E 172 109 210 0 -

0 802 1t7 170 16bE 4 Nov B1 E 16 Jul 62 1 6116 T 254 64.7 -V +- -

08533 lbl 64 15B2 17 Nov 61 E 12 Art $2 15B2 E 157 79 146 0 -
033y1 232 30 15h; 23 br B2 E 17 Jun 62 1582 E- 239 340 66 - . 0-

-

-

Oe 3' 63 205 200 15!C 23 m r 82 E .15 Ny 82 15T3 T 53 11.9 -U- -+-- -

OM96 191 ISB 15B2 31 Mar P2 E IB by 82 15G4 T 46 14.5 V +- -

OH38 214 217 16B9 12 Apr 22 E 4 Aug $2 16BS T 114 0.2 C- -

08744 205 210 -itBB 25 May 62 E 7 Jul h2 15T5 T. 43 11.9 v +- -

DA821 102 90 ItA2- 23 Jun 82 I 27 Jul 82 16A2 E 168 113 34 0 -

09 % 155 88 10A3 28 Jun 62 E 1 Jul 82- 10A3 E 155 66 3 0 -

M403 .! ? O 127 15Al 23 Aug P2 E 9 Sep 82 15Al E 171- -133 17 0 -

'It? 175 130 13Al 25 Aug 62 E 5 Oct E2 13Al E 176 125 41 0 -

.e 169 -120 13Al 25 Aug 82 E 1 Nov B2 16A2 E 173 110 69 0.5 .U
.. G . 162 97 15B2 9 Sep 62 E 2 Dec B2 15B2 E lb5 !!7 64 0 -

OW4 7 159 87 4A1 -9 Ssp 82 E 27 Sep 82 4A1 E 151 90 18 0-

-

14 Oc t 62 4A1 E 166 93 17 0 -

MA4 1% bh 4A1 9 Sep f2 E 14 Oc t 62 4A1 E 156 BJ 35. -0 -

1 Ney 82 4A1. E 156 76 - 18 .0 ' -

. . . . . . ~ . . _ . _ _ __ _
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Table 7.2-) tentinued.

Ia k lark ke ngt t Area Late seer I;a t e- Area war Icre acid t | d y s- Pistance .% t L

w I
leyth is) laged Tagged F.etartured length (g) Out MovedW)

( tm ) G m)*d* 6 > tb . 3Ai 21 Sep a. E lb hov fi llA2 TN 173 ads 56 U.3 vM99 19. itl 15A2 23 fer 82 E 21 D:t a2 15A2 1 195 169 28 0 -M%7 14? 181 15/1 23 Sep 82 E 2 Oct 62 1C3 i - - 9 4.1 C +. M 14 19 dh 4Al 4 Oct R2 E la Oct 82 .Al t 160 93 10 0 -
1DN ? i t t- 95 1081 5 Oct M2 L 7 Du P2 1081 I I t> 7 110 63 0 -19 V itt 4 15Al ' Dct 82 E 21 Oc t 82 15Al i 167 110 14 0 -

6 w.c P2 15Al E 170 111 at 0 -
131; 192 IM 15Al 21 Oc t F2 1 2 Nov 22 15Al E 181 135 12 0 -nlM IS 108 1DA3 26 oc t 82 E 27 Oct 82 10A3 E 176 111 1 0 -
!OIN 161 63 10A3 26 oct R2 E 1 Nev E2 10A3 F 161 40 t 0 -'Olav 1B0 10 16A2 27 F2 E I Ncv 82 13Al E 180 lu 5 0.5 D

.

10150 179 123 16A2 2 7 Oc t 82 E 2 Dec 82 1A3 TN 179 110 M 0.3 01016; IFO 122 964 2 7 Oc t 82 E 1 Nov 82 9B5 E 180 125 5 0.5 D

mallwuth tass
093% ??) 340 i t< A 2 39 Sep B1 E 14 Oct 81 It A2 E 284 402 14 0 -

5 Ny 82 8A2 F 203 2.5 C** s- ~
08 M 40 196 4A1 14 Oc t A l E 25 Apr 82 eBI T - - 193 3.5 l>* * +M 371 20E 120 10A3 14 Oct 81 E 17 May 82 10A3 E 210 132 215 0 -08407 2M 216 10A3 21 Oct 81 E 5 May 82 10A3 E 235 170 196 0 -

14 Jun 82 10A3 E 233 155 40 0 -

21 Jun 82 10A3 E 232 153 7 0 -W 20 2M 107 lbA; 22 Oct 81 E 24 Jun 82 16A2 E 239 225 245 0 -M42 3 225 16 10A3 22 Oct 81 E la Jul 82 15C2 F - - 265 $,0 U + g05427 246 222 15B2 2H Oct 81 E 29 Apr 82 1504 F 183 15.2 U +- -
0R460 ;M 215 15A2 2 B Oc t Al E 23 Ny 82 15G4 F - -

i

207 17.7 ( +U*479 24* 200 10B3 2R Oct 81 f 24 Apr 82 BC1 F - - 178 3.4 D** +0650$ m 599 16A2 4 Nov bl E 18 Apr 82 BA2 F - - 165 2.5 C** +09609 21 144 16A2 4 Nov 91 E 14 N y 82 ID3 F - - 191 6.4 C +
21 Ny 82 ID3 F - - 7 0 -UM22 247 232 10A3 10 hv 81 E le Jun 82 10A3 E 246 234 216 0 -0F543 2'5 MD 16BB 17 Nov B1 E 25 Apr 82 16B2 F - - 159 0G8571 )W 671 1021 3 l>ec 81 E 3 May 82 1C2 i - - 151 5.2 L

-

M575 MO E60 15B2 23 Mar 82 E 3 Jun 82 12B1 F
I
3

- 72 3.0 C +-
06604 293 400 lbA2 31 Mar 82 E 19 May 82 9B2 TN - - 49 2.6 t.05h 35 237 180 it ho 12 Apr 82 E 2 Ny 82 IB2 F - - 20 0.5 C0%b9 227 162 16BB 21 Apr 82 E 25 May B2 16 BB E 231 190 34 0 -06693 227 146 16BB 3 Ny 82 E 15 Jul 82 1683 F - - 73 0.2 C06694 225 208 16BB 3 Ny 82 E 16 N y 82 14A2 F

,

13 1.8 s- -
0B703 210 115 4A1 3 May 82 E 25 Ny 82 4A1 E 215 140 22 0 -09725 218 145 10A3 $ May 82 E 7 Oct 82 IIA 2 F - - 155 0 -08773 268 297 9BS 14 Jun 82 E 19 Jun 82 10Al F - - 5 1.0 C06H33 201 118 16A2 28 Jun 82 E 11 Jul 82 16A2 F - - 13 0 -OhB63 201 125 15A2 21 Jul 82 E 12 Aug 82 15A2 E 200 104 22 0 -08881 203 124 16A2 9 Aug 82 E 26 Oct 82 16A2 E 202 103 76 0 -

,
' 089D 254 235 16BB 9 Sep 82 E 27 Oct 84 16BB E 257 236 48 0 -089802 21* 138 16B8 23 Sep 82 E 7 Oct 82 16B8 E 215 141 i= 0' OP994 230 179 15Al 23 Sep R2 E 21 Oct 82 15A1 E 230 177 28 0 -

-

08995 210 129 15Al 2 3 Sep f,2 E 16 Nov 82 15Al E 200 130 54 0 -10027 206 130 10B3 5 Oct 82 E 15 Nov 821 IBl F - - 41 4.0 C10083 207 125 leB8 21 Oct 82 E 16 Nov 82 16BB T 207 131 26 0 -10159 205 126 10A3 27 Oct 82 E 7 Dec 82 10A3 E 205 124 41 0 -10170 207 136 lbBe 1 Nov 82 E 16 Nov 82 16B8 T 205 145 15 0 -

Largemouth 1: ass
C D2 B 260 270 11B1 7 Oc t 81 E 9 Jun 82 1181 F - - 245 008795 253 284 1181 21 Jun 82 E 14 Jul 82 1181 E 263 305 23 0 -

-

102a7 238 214 1151 2 Nov 82 E 26 Nov 82 10C2 F - - 24 1.6 D

Walleye
08373 373 589 4A1 15 Oct 81 E 20 Jun 82 BA2 F - - 248 1.5 D** +09723 320 - 901 19 Jul 82 ME 19 Jul 823 6Cl F - - 0 0
* Mvements are classified as no movement b) upstteam (L), d owns t re am (D), and complex n,) .

-

** Moved dovestream over York Haven or Red Hill dams.
+ Moved out of York Haven Pond,
1 Approximate recapture date from postmark.
2 Sacrificed f or radiation analysis.
3 Found dead along shore.

_ _ _ - - - - - - - - - - - - - - - - -
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let le 7.2 4

At e t si tars,6J fish recovered ib relation to a shrist year after tagging. This tal14 6 hows only the

O n. aster of tags tetoveted 1.a each talender yaar, and does not sensider settible ret artures.'

\ tar 14th legged (n!ander Year After ?ar.rtnr
1 2 3 5.

ivM
chaanst 6-atil6h 1 3 . . . .

i c+ k t>a s s 22 36 2 2 1 +

31 Dw ". t !. t e s M . 1* * . .. . 4

I
? 111 6t $3 2 1 e

1975
irown bullhead 2 2 2 . * *

I hannel catfish $ . * * * .

koe k t ase 20 $ 4 . . .

. . . . .b i k .th fasa P

letal M 7 e 5 (_ C

itte,

brown h!!tead 1 2 * * . .

[Channel catfish 1 2 * * * *

kack taas 31 24 4 . . .

Enalineuth bass 2) 19 * * * .

_1htl,t h uth laae . 2 . . .. ,

Tetal . it 46 e p O 6 ,

_
,

1977
trown bullhead 7 2 . * * * .

Channel catfish 1 2 * . . *

Prck bass 48 14 2 1 . .

srastimuth toss 42 12 * * * *

1.artetouth bass 1 * * . . .

kallete 6 1

Ittal IM 31 2 1 .

* ** *

6 (-

1978
*truwn bulthead 2 * * . .

Charinet satfish 6 2. . . .

1Rock bass 11 5 . =

Siria11mmith tass 26 9 . . +-

targemouth bass 5 1 .- . .

6/m11 eve JS 3_ . . .

M al f5 22 O O }

197V -

;

O
. * * . IIroWu bullhead

thannel catfish * * * *

jRoth base 1 . . .

6 sell euth base 1 . . .

Large wuth bass * * * *

kalleve 12 1 . .

ha l 14 1 0 0 ;

IMO i

' Brown bullhead 1 . 1 ;

channel catitsh 2 3 .

,
Rock base 45 42 .

I Sraallacuth bass 23 16 *

1argennuth bass 4 4 *

Ws11 eve 2 . .

' geni 77 es 1

1961
trown bullhead 1 2

Channel tatfish 4 3

Rock bass 30 22
snellmouth bass 32 14
Largamouth base 6 1

Watieve 1 1

]'1 ? I. O

Brmm bullhead 2
.

>Channet <stitsh 5
Rock base 31
Smallawuth hans 20
1.argemouth bass 2
Valleve 1

;Yetal t1

lable 7.l 5

NWaber of receitures and t.oyesents of fishes within York flaven Pond in 1982,

ipecies Total No. of N >, and (i. ) No. and (t) No. and (U ho, ard 0.1
a

- , liecapt ures tr.aking no acving sovin8' 8dkih8 COEP!s t .
rme eet.r m t r e ar t e strea. mve r-e nt e

Brown bullhead .3 3(100 4) . . .

Channel estfish' . ,1 2(2841 - 2 (2 8.40 2(26.0 1(16.3)
- - -

Rock bass' e5 32(66.7) 4(8.3) 9(16.$) 3f6.3)small wuth hass 21 21(73.0) 1(3.6) . 2 (1.1) .4 (14.3)largemouth bass ' 3 2(66.7) 1 (33,3). .
Valleve 1 1(100.9) . . . *

,

* 9- + - 9 p. e yv-ra e es, y y yagv-- vv-we, w-p.ru'9wr--+v wiw y -y-gr-.,r-se-"tw c-y e+ . - - ,pg--g-y-pm.,y-3.,ry-wp.ar,m4.-g-es v ,,,-,yv 3 ppg , dy4 As hw = v g-ww '$ gyrw ng*v -,=q,y+ggw-.wy. y yer-
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YN4

:.t 1. ..

ter .- l re, Wteran lo 2 se6rth cf i n s ti m -t ela .t - t6 Nn e r 1 4r -

ine.;e. I.ta. * - ' '

a
~

i
-

Friastutes ilry s m a ra *.a s a r y tiet!ce
*

1$ite = ., , s'te & asre: t+
li r e t u ;1t e u

it. a t

s t a s.e 1 . a t t i st. . 2440 ; .

>:th tass .it.j, ;t ;e ,
W A ! I F.. ' t. t t tusu Y li ) 1. ) 1 & .a .

hellt e
14\'i .

lat le 7,3.i

ht'rar, ( f N Y e".e '.t u 8te d t h3 t ei di't u f e d I r ivM tw a lltede t h 4 'd e l s4tfl6I t- D law. s e d i l W' T l b Ia064l a t s en. st h l a b o , 'aC e

wallese (197 ttt m t 30#2). mntets ($ g-e t e t t t e e 4 de m- t e me e r dittam e- t r a eled fus.

.ieaf .

* ct b 'et 'u . - - . _ . _ . .
" ++ a t-

. b e c alt.u r t a n w d _ , w' s i g ',1 p i t e n- ' ws e t ' e a* .qle-,%r.nf tullbesa
147;

. .
. -

|475 . . . . . .

14 4 ) - 1 . ItD 21 2 ( l' . 9 )147' 1) 6 4 '. ( ! 01 /(1.41 f. ( l . J )!*'* 5 . 2 - 3!;.51
1914 . . . .
140 1 1 . .

Ita} ) . ! . . ;<g,p,
|4=> $ 1

. ;e,,tt .' > tai ). i * ),l.(t 1 A lifi.i>
J U.ne l tatfish ~~

197 1 . '
- |t2,7) -

197$ 9 4 P8 I!6.11 )(1,.# Jti S)1976 1 . I lesi.. - .

,

1977 ) l * - 2iP,p)
'

1976 P 1 ' )(1.16 lfl.l! 1().w)1970 .
. ItO,$i i t t' . D ) .

19Ph
. I 110.') . -

19P! ?
5 2(10. ) lia *) It? D)142 % 7 fie.6i . r i, t ) Irt,1)

1 't m l 6. ! > s* 11<* i i.ef 1,..>>f a a t.e t s ..

i97. . t- 21* 4 310,5) .' (fi . t 1 -
1975 f6 39 27 11(6.7) u(),41 12 ( 's . b l1976 39 23 !b 9(3,3) -(0.ks )(u.6119?? BT =2 si 1)(13,4) i(0.? 25(1,7s'978 37 17 .' O 6(16.7) 711.7) ?te,p)
-

L479 9 1 l' * 31),1) *(3,1) 1(1,111480 9 376 19 A($,5) 7(1.0) *(),))
19 'i l 75 h si 19(21,13 9(1.96 I)(;!.8)|%2 00 32 :P m (I t e, t :lil.(y e f. ) e tp tal 455 'd .e4 P; tit,2y s t( t .. ) .(6.6>s= 11% utt s...
1974 25 Ol* 4 - 2(0.8) ? ( '.) , 3 )1975 D # 12 (10.11 erl,n) ,,( 1, s i
19 7 f- .% 19* *

1120.9) 1(0,0) 3(1,011977 '5 Ti h 12(5.0) 12(1.0i 10(2.2)19?B 39 9 ID* 9(11.2) 11(1.2) 10(1,7)1970 10 3 7 3tb.1) 210.9) 2f0.5:lHO 2 t* 17 9 It6,2) 2(1,2) *(1,2)
1981 69 1$* != M ( 17. t. ) . 6(1.3))W2 31 |1 10 ofl0 P) 4(2.6) 8(2,1)
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8.0 POPUl.ATION ESTIMATES OF FISl{ES ,

!

Population estimates of rock bass, redbreast sunfish,

pumpkinseed, bluegill, smallmouth bass, and walleye were made at

four zones near TMINS in summer (23 June through 28 July) and/or

fall (27 September through 1 November) 1982 to determine if

differences in estimates occurred between zones upstream and

downstream of the TMINS Discharge and sampling periods. Too few i

l

recaptures of other fishes were taken to compute valid estimates. |

8.1 MET 110DS

A boat-mounted electroffsher (described in Section 6.3) was

used. Summer and fall population estimates were made at four

500 m long zones (Tabic 8.1-1 and Figure 8.1-1) . The physicochemical

data recorded and method of collection were the same as those g
described in Section 6.3. At the end of etch collection the catch

was returned to the center of the zone, whe.r. each fish was

identified, measured (to the nearest mm fork length, FL), weighed

(to the nearest 1.0 g), and inspected for fin clips. Each unmarked

specimen was marked with a half-fin clip; a different fin was clipped

in each zone; and all fish were released after marking.

Population estimates were computed from the modified

Schumacher-Eschmeyer formula (Ricker 1975).

;

- .__
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O
Schu:tacher-Eschmeyer Population Et,timate:

"

1/N = E(M R )/I(C M 2)

II "CCI :(R t"t} t"t~

t t
6 "

m-1

Standard Error:
I

(1/h)=
k s ',

S. E.

E(C M )

Confidence Limits:

1/h 2 g ,3)(S.E. 1/N)L

v:

whereb=estimatedtotalnumberoffishinthepopulation(N).M =
t

total marked fish at the start of day "t" (the number of prev $'. .y

marked fish minus any deaths at the time of capture). C = total catch
t

taken on day "t", R = number recaptured on day "t", m = number of

samples, and t g_3) = tabulated value from Student's t-Distribution
(P = 0.05 and degrees of freedom = m-1).

The inverse form of the Schumacher-Eschmeyer formula was used,

since it was more accurate to comrute confidence limits for the more

symmetricaldistributionof1/h(Ricker 1975). Confidence limits of

h were found by inverting those obtained for 1/h. It should be notedI

I
that inversion produces asymmetrical confidence limits.,

The calculation of population estimates assumed: (1) marked

fish did not lose their marks (fin clips) during the study period;

j (2) marked individuals were randomly redistributed throughout the
|

O
V

_
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O
population; (3) both marked and unmarked fish were equally susceptible

to capture; (4) the nutbers of fish entering the experiment were not

increased as a result of recruitment from growth or immigration; (5)

losses through death or emigration had the same proportion for both

marked and unmarked fish; and (6) all marks were recognized and

reported on recovery. To avoid statistical bias in the estimate at

least three fish of the same species must be recaptured during the

study period (Rickcr 1975). Estimates with upper 95% confidence limits

greaterthantriplethevalueofbwereconsideredinvalidandwere

not included.

Population estimates were computed for smaller specimens of rock

bass (<l55 mm FL), smallmouth bass (<200 mm FL) and walleye (<275 mm FL).

Larger specimens of these species were tagged for movement studies

(described in Section 7.0).

Populations estimated at different zones during each sampling

period and populations estimated in each zone during different sampling

periods were compared by inspection of the 95% confidence limits, if

the limits overlapped, the estimates were considered similar; if the

limits did not overlap, the estimates were considered significantly

different (P < 0.05).

The number of fish caught in each collection was divided by the

duration of the collection (in minutes) to compute the number of fish

per minute. Data f rom 13 population estiuate sampling periods from fall

1975 through fall 1982 (no population estimates were conducted in 1979)

9

1
\.. ..

.. ..
. . . . . . . . .

.
.

. _ _ _ . - ~ - - - - - - - - - - - - - - -J



_ _ _ _ . - _---- _ __._ _ . _ . _ . . . _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ . _ . _ . . . . . _ _ _ . .

493
,

i

t

!

O vere used in a two factor analysis of variance (ANOVA) to determine if

significant differences existed among zones and sampling period means.

Population estimates for f all 1974 and stamer 1975 were excluded f rom- ,
;

the ANOVA due to differences in zones sampled. Duncan's new multiple

range test was used to compare means when the ANOVA indicated initial
i

differences (Steel and Torrie 1960).

1;endall's measure of rank correlation. T (Conover 1971) was

used to determine if any correlations existed between the mean numbers
;

of fish per minute and the estimated numbers of rock bass, redbreast

sunfish, pumpkinseed, and walleye. The ranks of the estimated' numbers

of each species in each zone during each sampling period, when estimates a

were calculated, were compared to the corresponding ranks of-the mean

() numbers of fish per minate. This method was also used to determine if i
i

; any correlations existed between the ranks of the estimated numbers of

redbreast sunfish and smallmouth bass (the most consistently estimated

fishes) and the ranks of their total numbers in each zone during each

sampling period, when an estimate was performed.
:

Differences in summer and fall mean river flow and water temperature
,

for 1981 and-1982 were tested-by Student's t-test (Sokal'and Rohlf 1973).

8.2 RESL'LTS

Dats from summer 1982 population estimate samples are summarized
,

in Table 8.2-1; resul'cs of individual collections at-each zone are

i

presented in Tables 8.2-2 through 8.2-5. Fall 1982 samples are ;

summarized .iri Table 8.2-6; results of individual collections are
,

O

;

- . . , _ . . . . - _ _ _ _ _ _ . , . _ . . _ . .. . . . . . , . _ _ _ . . , _ , _ . , . . _ . , , . , , . _ , _ . . . . . _ _ . . . . , _ , , . . . _ . . _ _ _ . , - - . . , _ . . . . , , . . - _ _ , . _
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pre sented in Tables 8.2-7 through 8.2-10. Population estimates and 95%

confidence limits computed from 1974 through 1982 are presented in Table
)

8.2-11, 4;

The rock bass population at Zone 16A2 was estimated in summer 1982

(Tabic 8.2-11); it was similar to all other estimates at 16A2 (Figure

8.2-1).

'Redbreast sunfish populations were estimated at Zones 16A2 and 10A3

in summer 1982, and at 4A1 and 10A3 in fall 1982 (Table 8.2-11). Summer

estimates at 16A2 and 10A3 were similar, as were fall estimates at 4A1

and 10A3 (Figure 8.2-2). The summer 1982 estimate at 16A2 was similar

to surmer 1977 and summer 1981, but significantly smaller than all other

redbreast sunfish estimates at Zone 16A2. The summer 1982 estimate at

10A3 was significantly larger than the fall 1982 and summer 1978 estimates,

but similar to all other estimates at Zone 10A3. The fall 1982 estimate

10A3 was similar to suminer 1976, summer 1978, and summer and f all 1981,at

and significantly smaller than other estimates at 10A3. The fall 1982

estimate at 4A1 was significantly smaller than the summer 1975 estimate,

but similar to all other estimates at Zone 4A1. )
Pumpkinseed populations were estimated at Zones 16A2 and 9B4 in |

summer 1982, and at 4A1 in the fall (Table 8.2-11). The summer 1982

estimate at 16A2 was significantly larger than the estimate at 9B4

(Figure 8.2-1). The fall 1982 estitaate at 4A1 was significantly larger

than summer 1978 and summer 1981 pumpkinseed estimates for that zone.

The summer 1982 estimate at 16A2 was similar to all other ptnapkinseed

estimates at 16A2. The summer 1982 estimate at 9B4 was significantly

smaller than the fall 1981 estimate.

, , . , .
_

. .. _- _ _ _ - - _ .
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* r

The bluegill population was estimated for the first time in i

; summer 1982 at Zone 10A3 (Table 8.2-11)..
,

| Smallmouth bass populations were estimated at Zones 16A2 and '

10A3 in summer 1982. and at 16A2 in the fall (Table 8.2-11). The
|

summer and fall estimates at all zones werr almilar (Figure 8.2-3).
;

'
i

The summer 1982 estimate at 16A2 was signii.gstily treater than fall
,

1974 and summer 1975; significantly smaller than f all 1977; and

similar to all other estimates at that zone. The fall 1982 estimate i

at 16A2 was significantly larger than fall 1974; significantly smaller i

i

than fall 19778 and similar to all other smallmouth bass estimates at '

16A2. The summer 1982 estimate at IDA3 was significantly larger than

summer and fall 1975 and summer 1978, and similar to all other estimates

() at 10A3.

Walleye populations were estimat >d at Zones 16A2.10A3, and 9B4 in

i fall 1982 (Table 8.2-11). All zones had similar walleye estimates in

1982 (Figure 8.2-4). Fall 1982 walleye estimates were similar to all

.'

previous estJmates in the three zones.

The results of the two factor ANOVA comparing mean numbers of fish

| per minute at the population estimate rones are presented in Table

8.2-12. All factors were significant (P < 0.05). Sampling periods

showed the largest dif ference (F = 36.22) followed by tones -(13.42)

and their interactions (3.90).

Duncan's new multiple range test was applied to the zone and
1

sampling period means. Among zones, 16A2. 10A3, and 4A1 were similar

O-

. .

+ , . -4. < - , . - - . . - -w. , w y,-.--m---. -yr, ,~w -r-eg. , , , , . - , , - ..- -.-.~...---.w...ny p---,. , s .% g p y s,, ..-,9 w.ne.,, ,-.,ya.-w .-p- '
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9
and significantly greater than 9B4 (Tabic 8.2-13). Among sampling

periods, f all 1977 was significantly larger than all other periods,

fall 1981 vas significantly larger than the remaining 11 periods, and

fall 1978 was significantly larger than the remainder (Table 8.2-14).

The sampling period mean for summer 1980 was significantly larger

than fall 1976, and both were significantly smaller than all other

periods. The summer 1982 mean number of fish per minute (1.87) was

larger than fall 1982 (1.60), but they were not significantly different.
8.3 DISCUSSION

Resalts of Kendall's 1 correlations between mean numbers of fish

per minute captured during each sampling period at each cone and

population estimates of rock bass, redbreast sunfish, pumpkinseed,

esmallmouth bass, and walleye during each sampling period are presented

in Table 8.3-1. Smallmouth basa estimates at Zones 16A2 and 10A3

were the only estimates positively correlated with mean fish per

minute.

Mean number of fish per minute is a measure of the relative

abundance of all fishes captured during each sampling period at

each zone. Fish abundance does not necessarily insure large population

estimates or even an estimate. Population estimates are computed for

each species and they depend on both the number of fish captured and

the number recrptured. If the number of recaptures for a species is

low the upper confidence limit may be infinity, which makes the

estimate meaningless.

O
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!

! O !
| Smallmouth bass in Zones 16A2 (11 estimates) and 10A3 (8) and
s

redbreast sunfish in Zones 4A1 (9) and 10A3 (8) were the |

most frequently estimated populatione during sampling from sunner I

| 1975 through fall 1982 (Table 8.2-11). The total numbers of these

fishes captured in each zone during each sampling period, when an
*

,

estimate was made, were compared to the estimated number of fish
J

during each sampling period by Kendall's t (Table-8.3-2). The redbreast

sunfish and smallmouth bass total numbers were positively correlated
r

with the estimated number during each sampling period at each zone.

The mean number of fish per minuta during the summer 1982 (1.87)

population estimates was larger than the fall (1.60); however, the

means were not significantly different (p 5 0.05) (Table 8.2-14).,
.

The summer 1982 mean was the largest summer mean to date; it was

significantly larger than all other summer means.

Water temperature and river flow data were compared between

summer 1982 and summer 1981, which had the third largest summer mean

number of fish per minute (1.44), by Student's t-test. Mean water

temperature during the summer 1982 (26.14 C) and summer.1981 (26.15 C)

periods were similar.- 11owever, the mean river flow during summer 1982 '

3 3~(527.42 m /s) was significantly greater than summer 1981 (367.07 m 73)

(t = 2.29, p 5 0.05, d.f. - 24), due to heavy rainf all in May (1.13

inches above normal) and June (5.01)-of 1982. During high river flow-

fish can occupy areas on the banks of TM1 normally above the river
;

level in June and July. These areas provide more cover in the form-

O :

- . - _ - - - .- _ - _ - . - . - . _ -



.

498

0
of boulders and fallen trees than are normally ava116ble in most

zones; this may explain the significantly larger mean number of I Sh

per minute during summer 1982.

Conversely, the tnean number of fish per minute found in fall

1982 (1.60) was significantly smaller than fall 1981 (3.09) (Table

8.2-14). Mean water temperature was similar during both sampling

periods (1981 14.72, 1982:15.25, t = 0.384). A comparison of inean

3m /s) to fall 1981 (328.0 m3/s)river flow during fall 1982 (149.42

indicated a significant difference (t = 6.35. P < 0.05, d.f. = 19)

between the means. Low river flow during fall 1982 may have adversely

affected the mean number of fish per minute during the population

estimate period.

9

O

-- -
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O
Table 8.I-1

Location and dercription of population estimate zones sampled in 1982.

Zone Location and Description

TM-AQF-4A1 Along east shore of TMI north bridge to 500 m
downstream. Mud bottom, a few fallen '.rees and

boulders. When the river ceases to flow over Red
Hill Dam (river flow <435 m3/s) the current reverses
and flows north through the zone. Extensive plankton
blooms occur during the summer when river flow is

low (river flow <170 m3/s).

TM-AQF-16A2 Along west shors of TMI. north tip to 500 m
downstream. Bottom is characterited by many
large boulders, rubble, and gravel, Emergent
vegetation (water willow,1tsticia americana) is
common in patches along the chore. There is usually
a strong current along the length of the zone except
when river flow is low (river flow <170 m3 s)./

TM-AQF-10A3 Along west shore of TMI. Discharge to 500 m
downstret.m. The upper 200 m is shallow with a
mud bottom and some patches of water willow. There
is an eddy along shore caused by the Discharge.
The lower 500 m has some boulders, rubble, and
gravel on the bottomt some fallen trees are present.

TM-AQF-9B4 Along west shore of THI, 1000 to 1500 m downstream
from the Discharge. The upper 200 m of this zone
is characterized by shallow mud flats and fallen
trees. The rest of the zone has some rubble and
gravel on the bottomt some boulders and fallen
trees are also present.

O

_
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Table 8.2-1 .

Suxnary of fishes captured at the four population estimate zores near TMINS in sumer
1982. Numbers in parentheses denote recaptures.

Zone TM-AQF-4A1 Ilf-AQF-16A2 m-AQF-10A3 TM-AGF-91% TOTAL

No. of Collections 12 12 12 11 47

No. of Species 13 15 15 I4 19

No. of Specimens 249 477 465 199 1390

Cizzard shad 6 - - 1 7

Common carp 4 6 3 4 17

Golden shiner 1 1 1 - 3

Fa11 fish - 1 - - 1

Ouillback 105 66 29 52 252

White sucker - 41 16 2 59 w

NortheIn hog sucker - 2 - - 2 8
Shorthead redhorse 1 6 3 1 11

Channel catfish 3 - 10(1) 2 15(1)
Rock bass- 4 54(5) 72(5) 20 150(10)
Redbreast sunfish 14(2) 40(7) 104(26) 19(4) 177(39)
Pumpkinseed 85(4) 140(14) 102(5) 28(4) 355(28)
Bluegill 6 6 25(4) 15 52(4)
Smallmouth bass 17(1) 102(12) 77(6) 38(1) 234(20)
Largemouth bass 1 - - - I

White crappie 2 3 3 3 11

Black crappie - 1 5 6 12

Yellow perch - - 1 - 1

Walleye - 8 14(1) 8(1) 30(2)

O O O
_
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hambers of 4tates captured at 2sr.e TM. A27 10A3 d.6 ing the e armet. 1992 Namf ere in paret! theses donets totar t urce. k

ba t e 2) Jan . Jun it Jun 2 9 J un 1 Jul 13 Jul to Jul li~3ul 22 Jul ;6 Jul 27 Jul .h Jul letal
time 2213 22 )t 2227 22=0 2236 2328 2261 2232 22$1 2151 2236 220$
Datett n i min ) le 16 16 Il 16 le it le 16 19 46 15
Att temp (C) 1B.0 19.0 22 $ 22.5 20.0 24.0 25.5 26.0 24.0 25.0 hA 26.$
heter f e tt (C) 21.) 2,0 23.t 23.0 24.5 28.0 28.0 30.0 27.0 29,5 49.0 46.0
* tee'Ived eassen tu.s /1 ) 9.9 10,2 10.2 9.6 10.3 kA 10.6 10.$ 10.0 11.4 9.9 7.6
pH 7.6 8.) 6.7 8.6 8.4 9.2 9S 8.7 8.) 4.6 9.0 7.4
toeduttivity fetcromboer.el 250 20 32% 310 310 3hD 150 360 369 610 421 390
Se,cht bie6 (esi 66 66 61 61 46 59 61 66 36 )$ 6' 25
Valta 200 2J0 171 175 180 70 163 175 170 160 16% lio
AILe 4.4 L;L 7,0 6.) 7.0 7.5 ?.S 9.0 ?.0 ?.5 6.0 3.0
Comman corp . . . . . . . . . 2 2 . 3
Gelden ahlter 1 . . . . . . . . . l. .

Outl'back . I 1 1 2 1 2 3 11 4 3 29.

b'h t t e suc k er 1 3 2 3 2 1 1 1 . . 16
therthead tedhor se 2 * * . 1 . . . . . . . 3
Channel cetiteh - . . . . . . . I f(l) 2 t?(1)*

h,ck tase 6 11 7 S(2) 10(l) 3 5 . 2(1) 6 6(1) 4 1 72(1)
Bedbreast s unl i sh & S 11(1) $(2) 14(5) 10(1) 9t2) 8(3) 10(1) 14(t) 9(La 1 ID*(26)
Puerlinseed e 9(2) IS 15(1) 9(l' 9 3 2 7 l'/35 6 $(4) 102(6)4

Blues 111 1 3 1 1 1 1 . 6 2(1) 4(2) 1(1) 2S(a)
testimouth Fees 16 17(1) 5 7(1) il ell) . $(2) 2 2 1 3 77(6)
.htte etappte - 1 1 . . . . . . . . 3.

Black crappte . I 2 1 . . . l $. . . .

Tellnw perth . 1 1. . . . . * * = . .

Wellese 2 1 $(1) 1 1 . - 1 . 1 . 14(I)+

Eu. v f acres t r+ ens 4a 56 55 =4 33 31 21 18 36 62 '~"3 2 16 e65
he cf 41egles a 11 10 9 9 9 6 9 9 9 9 6 l)
hA hot Available.

1stle 0.4 1

Nuntere of fishes captured at Zene TM-AQF.984 during the suenet. 1982. Numbers in parentheses denote recaptures.

Site 2 3 Jun 2. Jon s J un 2e Jun i J.; le sol ne sol is Jul 22 sol 26 Joi 'isJul i st a't~~~~"itee 2316 2318 2312 2310 2318 D007 2326 2324 2337 2 )ot. 2302
burat t..n ( .a n ) 14 13 14 16 le 17 17 17 14 22 16
Air temp (t) 16.5 15.0 23.0 24.0 19.D 23.$ 24.5 27.3 2e.0 27.0 14.0
katet temp (C) ?1.5 22.0 ?5.0 25.0 23.0 20.' 28.0 29.5 28.0 28.0 26.0Dissolvea axygga (sg/l) 6.8 10.2 10.0 9.6 10.0 NA !!.C 10.6 10.0 10.2 6.6
pH 7.6 8.) 4.7 9.6 8.7 9.3 0.1 8.6 8.4 8.$ 1.5
Conduc tiv;t? (micr e. s a /ca) 250 275 323 310 310 376 3$0 360 390 425 375.

5ecth! Otsc fcs) $1 61 61 el 41 49 71 69 56 RA 23
volts 205 200 180 185 175 175 160 180 170 165 125
,Ap p e 4.9 6 $ 9.0 T.3 4.$ S,0 7,$ G.0 7.0 6.0 5.0t

v14rsed shed . . . - . . . . .
. . 1Comman carp . . . . . . . I 2 I 4.

Quillback 1 I 2 4 1 2 23 6 12 $2
.

White sucker . - 1 1. . . . . . 2Shorthead redhorse ! . . * . . . . . . . 1Channel catfish
1

* * * . = . t . 2
. .

Rock base l 1 4 3 4 I ?. I 20. .
Aedbreast sunfish 1 2 2 6(3) 2 )(1) 2 l 19(4). . .
Pumphiceeed 7 . . 7 3 3(2) $(2) 2 1 . 2p(4).

Bluestil 3 8. - . . . . . 4 15.
Enn11 mouth base 2) $ $ 1 2(l) . . 1 1 . 38(1).

White trappte * * . 1 . . * 1 1 3. .
klack croprie . I ! 3 1 . . . . . 6

.

kn11 eye 1 - 2 3 1(1) . . . . 1 .

191'fi,af%o. ef Spectmans .1 10 23 22 12 17 9 7 2s 16 1.
No. o f Ir ec i~e s 7 5 7 7 6 6 4 5 9 8 3 lahe het Availalie.

I

till>
;
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Table 8.2-6
,

Summary of' fishes captured at tte four population estimate zones near H INS in fall
1982. Numbers in parentheses de. acte recaptures.

,

Zone TM-AQF-4A1 TM-AQF-16A2 E-AQF-10A3 E -AQF-9B4 TOTAL
'

No. of Collections 12 12 12 11 47
No. of Species 17 17 13 18 22

| No. of Specimens 477 260 304 236 1277
Bowfin - - - 1 1

American shad - 3 1 1 5
*

' _ Gizzard shad 15 15 4 1 35
Muskellunge 3 1 - - 4 ,

'

Common carp 16 5 2 6 29 ;

Golden shiner - - - 3 3
Quillback 14 9 31 o6 120

'

White sucker 4 8 4 2 18 o
"-Shorthead redhorse 2 1 - 3 6

Channel catfish 5 5 1 5 16
Margined madtom - 1 -.

- 1

-Rock bass 31(1) 28 49:2) 20 128(3) ,

Redbreast sunfish 25(5) 13 29(7) 1 68(12)
Green sunfish - -1 - - 1 i

'Pumpkinseed 271(11) 84(2) 82 4S(3) 485(16)
Bluegill 17 3 6 - 24 ;

Lepomis hybrid 1 - - - 1

Smallmouth bass. 17 52(5)' 42(1)- 19 130(6)
Largemouth bass 21 - - 1 22
White crappie 3 - - 3 6
Black crappie 3 1 2 3 9
Yellow perch 5- - - 3 8
Walleve 24 30(7) 51(13) 50(14) 155(34)

,

*

.:

$

1
|

t
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Table 8 -

hunt.e r s * fishes captures an Lt.e 1% ' 5 dutths the fall, le#2 Nebets in patentheses denete receptures,
late .? Sep 48 sep 2 9 set i. sep . v . e Wt .. at . ct it ;st M it~UIt i wv ktetflee 19*1 1931 1930 1935 1932 1910 1919 193e 1915 leet 1920 18nDurettan Osin) 18 tt 17 15 i ts 17 15 16 I ts 17 18 17Air leap (C) 15.5 17.5 17.0 16.0 20.0 20.0 4.5 1. 0 9.5 10.0 9.0 15.0kater Temp (C) 17.0 17.0 17.5 16.0 19.0 20.5 16.0 15.0 11.0 10.0 9.5 12.5Dissalved Duygen (ag/1) 8.5 3. 4 8.9 7.6 11.2 11.0 9.' 9,0 10.a 11.9 11.9 13.5pH 6.1 4.1 7.8 9.2 8.* 8.3 R.= 8.2 6.0 9.3 7.6 8.2Candsctivity (sicroahos/ca) 350 350 310 325 =00 *LO 440 610 375 390 .00 390Seccht Disc (cal 36 43 13 38 .6 61 LI 66 96 61 59 76Ve lt s 195 190 195 195 195 185 190 183 200 185 !90 190Ar;s '.0 6 5 7.6 1.0 sO R0 8.0 7 5 A.0 6.0 A0 6.4Gidaard shed 3 .

. . . * 3 .
1 . = 15

.
Muskellunge . - . - . . . . . 1 2Cammon carp e 2 1 - - 2 4 1 - 2 2 16

3.

Qufilback 1 - -
1 - - 5 I i 2 i n 16) .no sude, . - - . i i i . . . . . .shorthead redhorse

aanttel catfish
. . . . . . . . 2 . . . 21 . -

1 - . - 1 . . I 1 5Fad bees 3 - 1 2 2 1 5 5 3 1 2 6(1) 31(1)te.i t r eas t sunfish 2 3 1 - 1 5(1) 1 2 2(1) 1(t) 2 5(2) M(51Pumpainseed 26 11 5 7 9 16(1) 17(2) 19(2) 29 31(1) 4t(1) 6t(6) 27t(11)B lue n t t i 3 1 1 3 1 . 2 . 2 1 3 17Ie p is hvbrid . . . . . 1 . . . - - . lhaallmouth bass 5 . 1 I i 1 - 2 . . 4 17
.

Lafsemouth base 3 . . I 1 2 2 1 1 1 9 21ehtte crappts - . . . . . . . 1 - . 2 3B l a.' k crapple . . . . . - - - 1 - . 3 3iallow perch
kallese

- . . . . I 1 . 1 I t 5
.

? n 1 1 - 2 2 3 . 3 . ? 26L L- of 6pecimens 52 26 11 16 :8 30 4 .i 9 35 .3 62 100 a,7 7a W of Spectes 11 6 6 9 7 s 11 in 11 9 11 13 17

Sh ie e..-8

mascers of flates captured in Zone TM-ACF.16A2 during the f all.1962 Numbers to patentheseo denote recaptures.
1:s t e 21 bep 26 Sep 24 hop 30 hop =&t e Oc t L2 Oct 1. uct 18 Oc t 46 Let '7 wt i ! ev fotal!!a. 2031 20lf 2002 2010 2004 1951 200 1950 2006 1930 2010 1934Duration (ste) 17 17 20 16 17 17 16 17 18 15 19 liAtt Temp (c) 15.0 17.0 17.0 15.5 19.0 19.5 15.0 14.0 8.0 8.0 9.0 16.0kater Temp (C) 17.0 17.0 18.0 18.0 20.0 20.0 16.0 15.0 Lt.5 9.5 9.0 13.0Dieselved oxyaen tes/. 86 8.3 8.4 7.9 11.e IL.2 9.8 8.9 10.4 12.2 11.8 14.1pH A3 8.1 7.T 6.0 6.5 8.1 7.9 8.2 7.8 8.5 7.5 7.8Cnductivity (sicrounce,ca) 360 330 325 340 400 625 425 410 360 400 400 380Sec:ht Disc (ca) 38 36 36 % $1 58 61 61 63 71 97 61Volts 195 L90 195 195 190 175 190 is5 195 LOS 105 I f,)Asp e '.5 '.5 7.5 ..0 A.5 9.0 9. 0 a% 6.5 8.0 ?.5 7.5Aasrscan naad = * { + * . 1 1 . , . . .)itarard shad -

Muehellunge
- 1 4 4 1 2 2 1 . . - 15

Ceausom verp
. . . - . . . 1 . . . . 1. - . t - . . . . 1 4 2 5Outllback . 3 3 - 2 . . . . . 1 . 9White sucker 1 - . 1 = 3 1 1Shorthead redhares 1 - . 8

-

Channel catftan
- - - - . . - a ! . . . 1

Margined andtos
. -

1 1 . . . . . . . 3 5- . . . - - - - . . 1 . iRock bass . . t i 1 5 2 1 9 1 6 3 20Redb rea s t sunfish 1 4 1 1 2 2 - 1 - t . . 13Grenn conftsh . - . . . . 1 . . . . - 1
Pus.p> tt eeed 4 IL 8 5 10 * 8(1) B 14 5 1 6(1) 84(2)81uest11 - - . I 1 . - . . . . . 3Smallmouth bass 5 - 2(1) 1 3 ) 1 3 a 7(1) 14(2) $(1) 52(S)Black clapple

bel}2 speamene

- - 1 . . . . . . . .*ve 3 3(1) i i ?ft) &(!) 5f1) 4(2) ?(1) 2 !
1 3n(7)

I
so. (* a 20 u 2. 20 a 2. 33 la a 20 260% of ,Pectee 5 4 10 to 9 7 R 9 6 $ $ 6 (7

O

- - - - - - -
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Table 9.2-11
&

Petulation estimates (N) and 95% confidence limits computed for the quillback, white sucker, rock bass, redbreast
sunfish, pumpkinsted, amallmouth base, and walleye at four tones near TMINS in fall 1974, sumer and f all 1975,
suuer 1976, summer and fall 1977, summer and fall 1978, summer and fall 1980, summer and fall 1981, and summer
and fall 1982. 1. and L; denote lower and uFper confidence limite of N. respectively.

kne TM-AQF-4A1 TM AQF-16A2 IW AQF-10A3 TM-AQF-9b4

N L L ., N L L., N L L, N L L.,1 1 1 1.

Qu111back
Fall 1975 - - - - - - 311 206 639 - - -

khite sucker
Fall 1975 - - - - - - 115 74 248 - * -

Rock bass
Summer 1975 - - - 207 142 384 - - - - - -

Fall 1975 - - - 144 90 360 - - - - - -

Summer 1978 - - - 383 294 546 330 242 518 - - -

Fall 1978 - - - 275 198 452 231 172 350 - - -

Summer 1980 - - - - - - 70 45 156 - - -

Fall 1981 - - - 273 180 559 124 83 239 - - -

Summer 1982 - - - 127 76 394 - - - - - -

I

Redbreast sunfish
Fall 1974 - - - 274 241 318 217 186 260 54 45 67
Summer 1975 348 227 742 570 470 724 225 176 313 - - -

Fall 1975 113 75 227 347 281 454 150 97 334 97 56 365
Summer 1976 131 87 268 306 237 432 120 88 186 - - -

Senmer 1977 96 71 149 87 66 129 - - - - - -

summer 1978 87 62 148 - - - 23 15 50 - - -

Fall 1978 102 63 259 - - - - - - - - -

Summer 1980 52 30 191 - - - - - - - - -

Summer 1981 48 37 67 181 110 517 64 42 132 - - -

Fall 1981 - - - - - - 103 64 253 - - -

Stamer 1982 - - - 81 52 181 173 127 273 - - -

Fall 1982 46 30 100 - - - 42 27 93 - - -

Pumpkinseed
Summer 1975 - - - 532 394 823 232 160 417 - - -

Summer 1976 - - - - - - 265 197 406 - - -

Summer 1978 421 316 628 - - - - - - - -

Summer 1980 - - - 460 319 828 659 408 1702 - - -

Fall 1980 - - - 877 549 2180 - - - - - -

Summer 1981 314 193 845 952 652 1767 - - - - - -

Fall 1981 - - - 580 358 1537 793 552 14 09 726 622 872
Summer 1982 - - - 547 411 817 - - - 49 29 162
Fall 1982 3:20 2022 7908 - - - - - - - - -

Bluegill

Summer 1982 - - - - - - 50 33 105 - - -

Sma11meuth bass
Fall 1:74 - - - 50 43 59 - - - - -

Summer 1975 - - - 114 91 154 40 26 86 - -

Fall 1975 - - - 201 131 427 51 31 158 - - -

Summer 1976 - - - 175 113 390 - - - - - -

Summer 1977 3896 3021 5477 394 288 624 848 698 1081 - - -

Fall 1977 573 368 1301 1134 925 1465 882 545 2302 - - -

Summer 1978 - - - - - - 138 97 242 - - -

Fall 1978 115 '5 250 455 295 992 326 205 802 173 144 216,

Summer 1980 - - - 66 39 221 - - - - . -

Fall 1980 - - - 444 283 1020 - - - - - -

Sumer 1981 - - - 334 229 614 286 173 828 - - -

Fall 1981 - - - - - - - - - 98 71 160
Summer 1932 - - - 251 167 505 543 265 771 - - -

Fall 1982 - - - 123 77 310 - - - - - -

Walleye
Fall 1978 123 .4 218 - - - 98 65 205 50 34 91
Summer 1980 - - - 43 29 84 173 114 360 - - -

Fall 1980 1070 700 2272 - - - - - - - - -

Fall 1981 237 146 636 106 63 341 80 47 278 1 04 64 273
Fall 1982 - - - 52 31 160 87 47 524 66 46 115

_ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _
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Table 8.2-12

Results of the two factor analysis of variance test for mean numbers of fish per minute
taken at four zones during 13 population estimate periods (summer, f all), 1975 through
1982.

Source of df SS MS F

Variation
T~ 51 575.59 11.29Subgroups

Zones 3 37.67 12.56 13.42*
Sampling period 12 406.57 33.88 36.22*
Interaction 36 131.37 3.65 3.90*
Error 513 479.89 0.94
Total 564 1055.49
* Significant at P $ 0.05.

Table 8.2-13

Results of Duncan's new multiple range test comparing mean numbers of fish per minute'
taken at four population estimate zones, 1975 through 1982. Zones are ranked from
Apwest to highest mean number of fish por minute. Means underlined are not

g,)gnificantlydifferent (P 5,0.05).

Zones TM-AQF-9B4 TM-AQF-4A1 TM-AQF-10A3 TM-AQF-16A2
Means 1.32 1.78 1.92 2.01

Table 8.2-14

Results of Duncan's new multiple range test comparing raean numbers of fish per; minute
captured during 13 population estimate sampling periods (summer, S;-fall, F),~1975
through 1982. Sampling periods are ranked lowest to highest mean number _of fish per
minute. Means underlined are not significantly different (P 5,0.05).

Sampling
periods F 76 S 80 S 76 S 78 S 81 S 77 F 82 F 80 S-82 F 75 F 78 F 81 F 77
Means 40.30 0.91 1.35 1.41 1.44 1.44 1.60 1.84 1.87 2.09 2.61 3.09 4.42

Ou
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Table 8.3-1

Kendall's tau correlation comparing the mean numbers of fish per minute captured during sampling periods
when estimater were made to the estimated number of each species per zone.

TM-AQF-4A1 TM- AQ F-16 A2 TM-AQF-10A3 TM- AQF-9B4

Rock bass - 0.00 0.19 -

Redbreast sunfish -0.17 0.14 0.09 -

Pumpkinseed - 0.07 - -

Smallmouth bass - 0.37* 0.46* -

Walleye 0.50 -0.10 0.00 0.50

* Positively correlated at P f 0.05. g
en

Table 8.3-2

| Kendall's tau correlation comparing the total and estimated numbers of redbreast sunfish and

( smallmouth bass at each zone during sampling periods, when estimates were made.

|
' TM-AQF-4Al TM-AQF-16A2 TM-AQF-10A3

Redbreast sunfish 0.69* - 0.89*

|
Smallmouth bass - 0.55* 0.71*

| * Positively correlated at P $ 0.05.

O O O
- ---- _
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9.0 CREEL SlTRVEYS

Surveys of anglers fishing in the Susquehanna River near TMINS were

conducted to (1) determine the extent and success of sport fishing, and

(2) obtain information on angler residence and use of'caten.

9.1 METHODS

Roving creel surveys were conducted on two weekend days and two

weekdays each month, January through December 1982. Survey date", were

preselected to equally represent each weekday and weekend day. The

reach of river surveyed, which included over 793 hectares upstream and

downstream of York Haven and Red Hill dams, was divided into four areas:

the General Reservoir (GR), West Dam, East Dam, and York Haven Generating

Station (YHGS) (Figure 9.1-1) . The GR was partitioned into 12 zones

(Figure 9.1-2), and along with the West Dam and East Dam were surveyed |||
on a 16 km cirenit by boat. Interviews included all anglers in boats

(except for those trolling) and along shore. The YHGS area was surveyed

on foot with anglers ia boats being interviewed only if they were near

shore or had completed fishing.

Angler interviews were conducted during three 4-hour periods each

survey day: 0900-1300 h, 1301-1700 h, and 1701-2100 h. Anglers inter-

viewed more than once per survey-day were considered separate anglers.
.

Weather condition, time, and air and surface water temperatures were

recorded at each area (Figure 9.1-1) during each survey period; river

stage (obtained from the River Forecast Center, Harrisburg, Pennsylvania)

was recorded for each survey-day.

O
<
l
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Anglers were interviewed concerning: their residence, total time

fished until interviewed (to the nearest five minutes), composition of 4

catch, and use of catch (kept, released, given away, or other). Use of

catch and residence information were recorded only during the first

interview for anglers interviewed more than once per survey-day. Anglers

were also questioned as to whether their use of catch was still affected

by the 1979 TMINS accident. Other data recorded. vere: whether fishing

trip was complete or incomplete, estimated angler age (categorized as

those <18 years, 18 to 29, 30 to 65, and >65), whether anglers fished

from shore or boat (GR only), and zone fished (GR only).

When anglers were unsure of species identification or reluctant

to have their catch examined. general.identift:ations auch as suckers
O

(Catostomidae), bullhead catfishes (Ictalurus spp.), sunfishes (Lepomis~

spp.), or crappie (Pomoxis spp.) were-used (Funk 1969). Fishes caught

by anglers in 1982 were listed in Table 9.1-1;-scientific and common

names and taxonomic order followed Robins et al. (1980).

Anglers were interviewed in all creel survey areas during each

survey period except as follows: 1) Surveys were conducted only-at YHGS

on 2, 17, and 25 January; 2, 7, 20,'and 26 February;'and 7 March

because of ice. 2) On 8 January and from 3 November through December

no surveys.were con ucted at the GR, West Dam, or' East-Dam during thed

1701-2100 h period due to. darkness.- 3)LSurveys were limited to.YHGS'

on 27 March and'4 and 17 April due.to high wind conditions. 4) Surveys

during the-0900-1300 h _ period ' at the GR, West Dam, and East Dam erens

(} on 11 March and 29 April were inc'>mplete due to fog and boat motor

failure, respectively.

.
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OCreel survey data were accepted with the assumptions that the

rate of catch before and after the interview was the same and that

catch per unit effort was not different between complete or incomplete

interview data. These assumptions were found to be valid by

DiCostanzo (1956), Frisbie and Ritchie (1963), Croen and Schmulbach

(1978), and Nardacci et al. (1976).

Catch per hour of angler effort (c/e) and harvest per hour (h/e)

were calculated f rom interview data for each area and for the year.

Mean values (5) for fish caught, fish kept, and hours fished per angler

were derived from the formula:

5 = X/Y

where X = surveyed number of fish caught, fish kept, or hours fished

and Y = surveyed number of anglers (Nardacci et al. 1976).

Total estimates of anglers, fish caught, fish kept (harvested),

and hours fished for January through December were calculated without

extrapolating for missed survey periods. Total estimates (E) of anglers

were derived from the formula:
n

E= [(Awe) (Twe) + (Awd) (Twd)]
i =:ao

where Ave = mean number of angrers / weekend day each month, Twe = total

number of weekend days each month, Awd = mean number of anglers / weekday

each month, and Twd = total number of weekdays each month (Nardacci et

al. 1976). The estimated total anglers (E) were multiplied by the

mean surveyed values (i) to obtain an estimate of total fish caught,

O

.
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O
fish kept, and hours fished. The mean time fished by anglers used in

computing these estimates was derived f rom the time the angler (s) began

f1shing up to the time of interview.

A second method for computing estimates assumes that anglers were-

contacted during the midpoint of t-heir fishing trip. Doubling the

total time from the start of the angler trip to the time of interview

produces an estimate of the complete fishing trip (Diccatanzo 1956,

Groen and Schmulbach 1978). Andrews et al. (1974) DiCostanzo (1956),

and Groen and Schmulbach (1978) preferred using the times from completed-

fishing trips to calculate their estimates. The average time fished per__

angler, when doubled, has been found to corrcspord.with complete fishing

trip data (Frisbie and Ritchie 1963, Nardacci et al.1976, Plosila

1961).

Estimates were considered valid only with the assumptions that the

number of anglers who were not interviewed during a survey-day (trolling,_

inaccessible, night fishing), approximated those interviewed more than

once per day (considered separate anglers); and that anglers who fished-

for a short time.had an equal chance of being interviewed as those trho

fished'for a long time._

Two factor analysis of variance (ANOVA) tests utilizing numbers-

of anglers, fish caught, fish kept, and hours fished were applied.to

analyze differences among months and areas in 1982 and among years

(1975 through 1982) and areas. Duncan's - new multiple range test:vas- '

used to identify which means were significant after an initial differ-

|
- ence was indicated by the ANOVA (Steel and Torrie 1960).

- . - - . - - . - . . - - . - - -- - . - , , - - . . - . - . -,
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Indices of percent similarity (PSc) (described in Section 2.0) were

used to determine the similarity of species composition caught and

kept between areas, and similarities of angler residence between years

for each area.

"ne chi-square test for independence (described in Section 7.0) was

used to detennine if the residence and age group of anglers who reported

a change in use of catch due to the 1979 TMINS accident were independent

of those reporting no change.

9.2 RESULTS

Summaries of each 1982 creel survey-day are presented in Tables

9.2-1 through 9.2-45. A total of 2,866 anglers interviewed on 48

survey-days (24 weekend days and 24 weekdays) fished for 4,893.87 hours,

caught 6.569 fish, and kept 1,815 (Table 9.2-46). Mean values per h

angler of fish caught, fish kept, hours fished, catch per unit effort

(c/e), and hatvest per unit effort (h/e) were 2.29 fish, 0.63 fish,

1.71 hours, 1.34 fish per hour, and 0.37 fish per hour, respectively.

The largest number of anglers, fish caught, fish kept, and hours
.

fished (795, 2,245, 736, and 1,442.00, respectively) in all areas combined

were reported in May, however the largest c/c (2.06) and h/c (0.69) were

recorded in April and November, respectively (Table 9.2-46). The c/e

values were dynamic March through July, relatively stable July through

November, and substantially declined in Dececkar. The h/e values peaked

in April, gradually declined through August, resurged to a second (and

larger) peak in November, and substantially declined in December.

O
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,G
The total number of anglers, the number of fish they caught

i

and kept, and the hours that they spent fishing peaked in May and

generally declined through December in 1982 (Figure 9.2-1).
.

The YHGS and GR received the heaviest fishing pressure (angler

effort) in terms of anglers and hours fished and provided for the

greanst fishing success in terms of numbers of fish caught and kept

(Table 9.2-46). The YHGS and GR combined, accounted for over 78% of

the anglers, 62% of the fish caught, 67% of the fish kept, and 80%

of the hours fished. The West Dam had the highest c/e for any month

(9.70 in April) and for the year (3.00).- The highest h/e for any month

(1.16 in April) and for the year (0.73) was found at the East Dam.

Surveys indicated that there were more anglers, fish caught,-fish

kept, and hours fished on weekends than on weekdays (with the exception

of the East Dam) (Tables 9.2-47 through 9.2-50). Von Geldern and

Tomlinson (1973) and Thuemler (1981) also noted that fishing effort

was greater on weekends. The number of fish caught and kept on

weekdays was higher than on weekends at the Eaut Dam. Weekend

anglers comprised over 51% of the anglers interviewed and~over 54%-

f of the hours fished in all areas. The percent of fish caught and
(
'

kept during weekend survey-days was over 55%.and 50%, respectively,

for.all areas except the East Dam. The total c/e for weekdays was

higher than weekend days in all areas.

More GR' anglers (239)-fished in the west channel, west shore zone

|- (Zone 1) than in any other ::one (Table 9.2-51). Zone.1 also had the
L

O
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Ogreatest number of fish kept (116) and highest h/e (0.30). Several
,

boat launch and public assess areas located at this zone may

account for the high numbers recorded. Anglers interviewed in Zone 11

(west of Fall Island, east of Hill Island) reported fishing for more

hours (401.18) and caught more fish (476) than anglers in any other zone.

Other zones contributing substantially to the GR fishery were 3, 9, and

10. The highest annual c/e recorded for any zone was 1.77 from Zone 7
,

(north center channel, east shore), which included the area immediately

upriver from the TMINS Intakes. However, this value was calculated from

a small sample of 15 anglers. In general, annual c/e and h/e values

were variable (0.32 to 1.77 and 0.04 to 0.30, respectively) between zones.

Over 65% of all anglers interviewed from the GR fished from boats

and over 82% of the fish caught, 74% of the fish kept, ar,d 75% of the

hours fished were by boat anglers (Table 9.2-52). The average c/e

values for boat anglers were greater than those for shore anglers for

all months except November and December. However, h/e values were

higher for shore anglers than boat anglers during most months. These

results parallel Weithman and haas (1980) who reported greater c/e

values for anglers fishing from boats. Boat anglers have an increased

mobility allowing them to encompass a large area, fish a variety of

habitats, and more readily locate areas with a higher fish abundance.

Some areas in the GR with high catch rates (Zones 3, 7, 10, and 11) were

relatively inaccessible to shore anglers (Figure 9.1-2).

The channel catfish, rock bass, smallmouth bass, and walleye

comprised 82.8% of the total catch and 68.6% of all fish kept in

- _ _ -- - a
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1982 (Table 9.2-53). The smallmouth bass was the most abundant species

caught and kept by anglers; it ranked first in the catch April through

November (Figure 9.2-2). A comparison of percentage values of small-

mouth bass caught to those kept ind1cated noticeably lower percentages

kept. June through September. These lower values were a result of the

relatively large catch of small (length less than the Icgal harvest size

(254.0 mm)] smallmouth bass along with the. higher numbers of channel

catfish kept during those months. Walleye, the second most abundant

species caught by anglers, were not frequently harvested. The low

percentages of walleye kept in April and May were due to the closed

fishing season, and low percentages in other months were reflective of

the relatively small size [less than legal (381.0 mm)] of' fish caught.

Channel catfish, third in abundance, were most commonly caught-and kept

May through October; rock bass were abundant April through November.

Over 47% of the smallmouth bass caught and over 38% of those harvested,

( were taken in the GR (Table 9.2-54). More than 67% of the walleye were

caught at the West Dam and-East Dam areas, while over 52%-cf the walleye

kept were from the YHGS. Channel catfish were caught and kept most

frequently (38.7% and 63.6%, respectively) at the YHGS.' Most rock' bass

were caught (43.1%) in the GR while the major. percentage kept (41.7%)

were from the YHGS. The largest catch (49.4%) and harvest- (58.1%) .

of sunfishes (Lepomis spp.) occurred in the GR. Common carp were more
'

abundant (84.7% caught, 93.2% kept) at the YHGS than.at any other area.

O
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The predominant species caught (61.1%) and kept (39.8%) in the GR

was the ama11 mouth bass; rock bass was second most common (Table 9.2-55).

Smallmouth bass dominated the catch (44.2%) and harvest (50.9%) at the

West Dam where walleye and channel catfish were also common. Over 68%

of the fishes caught and 50% of those harvested at the East Dam were

rock bass, smallmouth bass, and walleye. At the YHGS, 34.3% of the

fish caught were smallmouth bass nnd 23.4% of those kept were channel

estfish.

Use of catch information was obtained from 2,586 of the 2,866 anglers

inter"iewed (Table 9. 2-56) . Over 75% indicated that they ate at least

some of their catch, 20.6% released all they caught, and 1.4% gave away

all of their catch (Figure 9.2-3). One hundred thirteen (4.4%) anglers

ate at least sorae of their catch prior to the 1979 TMINS accident but

to date did otherwise. Over 88% of the 113 anglers reported that they

now release all they catch.

York County residents represented more than half (51.2%) of the

anglers interviewed during 1982 (Figure 9.2-4). Residents of Dauphin,
i

Cumberland, Lancaster, and Lebanon counties comprised 23.2%, 11.2%, 6.9%,

and 3.2% of the total anglers, respective. Less than 5% of the anglers

interviewed were residents of 14 other counties and eight anglers (<1%)

were not Pennsylvania residents. Most GR, West Dam, and YHGS anglers

were from York County, while East Dam anglers were predominantly

Dauphin County residents.

1
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The highest proportion of anglers reporting changes in-use of catch

due to the TMINS accident were residents of Cumberland, Davohin, and

"Other" countles (Table 9.2-57). The largest number (53) of anglers

reporting changes in use of catch were from York County, however they

accounted for only 4.0% of the total (1,339) York County residents

in te rviewed .

Over 44% of all anglers interviewed were in the 30-65 age group

(Table 9.2-57). Greater than 5% of the 30-65 age group and 4% of the

18-29 year old anglers 1ndicated a change in use of catch. Less than ,

3%.of the youngest (<18) and oldest (>65). age groups reported changing

their use of catch.

9. 2.,1 DATA ANALYSIS

Results of the two factor-ANOVA tests indicated'significant

differences (P < 0.05) in number of anglers, fish caught, fish kept,
I

and hours fished between months and areas in 1982 (Table 9.2-58).

Duncan's new multiple range test revealed no significant differences

between the West Dam and East Dam or the YHGS and GR for anglers, fish

caught, and hours fished (Table 9.2-59). Comparisons of fish kept

showed significantly more fish being kept at YHGS than_at any other

area. Monthly comparisons _ indicated that numbers of anglers, fish

caught, fish kept, and hours fished in May were significantly higher

than in any other month (Tabic 9.2-60); November and December ranked

lowest for all variables.

PSc values general.ly indicated that the similarity of species~

composition of fish caught was greater than species composition kept-

. -- . . . - . - . - ---
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between the areas (Table 9.2-61). PSc values of species caught ranged

3

from 62% (West Dam and East Dam vs. GR) to 78% (YHGS vs. West Dam).

Values for species kept ranged from 38% (East Dam vs. West Dam) to 69%

(YlldS vs. GR) .

PSc values of anglers residence for each creel survey area, 1975

through 1982, are presented in Table 9.2-62. All areas, with the

exception of the West Dam, had PSc values of 76% or greater. Values

between the years ranged from 76 to 95% in the GR, 68 to 100% at the

West Dam, 85 to 96% at the East Dam, and 83 to 98% at YHCS. The

highest PSc of angler residence for all areas combined was 98%, 1979

vs. 1980 and 1978 vs. 1981.

Results of chi-square tests for independence applied to anglers

reporting changes in use of catch due to the 1979 TMINS accident indicated

that change was independent of residence and age group (Table 9.2-57).

9.3 DISCUSSION

In 1982, an estimated 19,914 anglers caught 45,603 fish, kept 12.546

fish, and fished for 34,053 hours; resulting in an estimated annual c/e

of 1.34 and h/e of 0.37 (Table 9.3-1 and Figure 9.3-1). The number of

anglers, fish kept, and hours fished were the highest since the inception

of the program in 1974. Estimates achieved by doubling the length of
c

each angler fishing trip yielded 91,206 fish caught, 25,092 fish kept,

) and 68,106 hours fished. Number of anglers, catch per effort, and

harvest per effort remained the same for both estimates. The average

time fished by anglers reporting that they had completed their fishing

,

.

_ _ _ _ _ , , , _ _ _ _ _ _ _ . _ _ _ . _ _ - - - - _ - - - - - - - - - - - - - - - - -
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trip (about 14% of all anglers interviewed) wa.s 3.44 hours. This value *

vas similar to the average fishing time of 3.42 hours derived from the

doubled fishing trip estimate, thus reinforcing this precedure. .

The increased popularity of angling may in part explain the record

number of anglers in 1982. Martin (1977) found - that licensed Pennsylvania

anglers increased by 10.1% from 1971 to 1975. 'The Pennsylvania Fish

Commission reported the sale of 1,072,9S7 licenses in 1980 and 1,092,038

in 1981 (Dave Wolf, Pennsylvania Fish Commission, Harrisburg, Pennsylvania,

personal communication). Increased angler success (c/e) within the

survey area during recent years may have attracted more anglers. Neuhold

and Lu (1957), Plosila (1961), 'and Weithman and Haas (1980) all observed -~

an increase in angler effort as success increased.

O necera ## sere ef e 81ere ee ae re fi wea ere receraea et the

YHGS (with greatest increases May, July, August, November, and December),

and record numbers of fish were kept at the East Dam and YHGS (greatest

increases during May and/or June) during 1982. ' The c/e in the GR and h/e

at the East Dam were the-highest recorded for these. areas since the.

inception of the program in 1974; the h/e in the GR was the lowest to

date. All-other values from all areas were within the ranges of those

reported in previous years.(Tables 9.3-2 through 9.3-5 and-Figure 9.3-2).

The two factor ANOVA tests-indicated significant-differences among

areas;and years (Table-9.3-6). Duncan's new multiple range test applied-

to areas indicated the mean number of anglers,' fish caught, fish kept,

and hours fished vere-significantly higher at the-GR and'YhGS areas than
|

| -O

.. .- - . . . - - - .. - . - . - - .
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at the West Dam and Et.st Dam areas (Table 9. 3 -7 ) . Significant differences

,

did not exist between the West Dam and East Dam for all variables, and

between the GR and YllGS for fish caught and hours fished. Duncan's new

multiple range test applied to years indicated no significant differences

between the mean numbers of anglers, fish caught, fish kept, and hours

fished during 1975 through 1977 or 1978 through 1982. All variables were

significantly higher in 1981 and 1982, than during 1975 through 1977.

Centrarchids comprised over 72% of the total fish taken by

electroJishing (Section 6.3), 86% of those taken by trapnet (Section 6.1),

and 89% of the fish from GR creel surveys (Table 9.2-55) in York llaven

Pond during 1982. Creel surveys have indicated that the four most

abundant fishes caught and kept by cnglers each year have been the

channel catfish, rock bass, smallmouth bass, and walleye (Figure 9.3-3).

The channel catfish, one of the most commonly harvested fishes 1975

through 1978 (>20% caught and 10% kept), accounted for less than 12% of

the total catch and less than 5% of the harvest in 1982. Rock bass and

smallmouth bass catch and harvest declined slightly since 1981. During

all years since the inception of the creel survey program, almost half

of the rock bass caught were kept. Smallmouth bass have dominated the

percent composition of fishes caught in all years, however the percentage

harvested has remained low. The percentage of smallmouth bass harvested

in 1982 was the lowest recorded since 1979. Walleye have also been

caught frequently but very few (<3%) have been kept. The percent of

walleye caught declined s21ghtly in 1981 and 1982 after increasing each-

year since 1975.

9
J

. _ _ _ 1
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The Pennsylvania Fish Commission has permitted the year-round--

harvest of smallmouth bass and largemouth bass since 1981, after

previously allowing harve:st only between 14 March and 10 June. The

minimum allowable size for harvest also was changed to 254.0 mm (10

inches) an increase of 25.4 mm (1 inch) from previous years. The nev

regulations have resulted in nearly 62% of the 1981 smallmouth bass

catch and 82% of the 1982 catch being undersize. This represented an

increase of 17% from 1980 to 1981, and 20% from 1981 to 1982 (Nardacci

and Associates 1982). Smallmouth bass harvested in subsequent years

may continue to reflect the effects of the new State regulations.

Increases in the number of anglers were.often associated with

increases in c/e values, while h/e values were less predictable

O <remei 1=8 re1etive1r 1ew) (Tas1e 9 3-8). rwie mex 1 dicete twet

relatively low numbers of fishes caught were of legal size and/or

anglers fished more for recreation than as a source of food. Those

interested in recreation were reflected by the many anglers reporting

that they released or gave away their catch. Cox (1977), Harmon (1978),

and Rodgers (1980) found that anglers fished primarily forfrecreation.

The creel survey data indicated that the' local recreational-fishery

was minimally- af fected by the 1979 THINS accident. -During 1982 the'

_

majority of anglers reporting a-change in their use of catch'due to the

accident were.between the ages of 18 and 65 (Table 9.2-57). Angler-

response to questions concerning use of catch'could be biased by the

legal status-of the~ game fishes sought and/or caught (i.e. release of

fish smaller than legal size). Chi-square testing indicated no significant
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relationship between angler age and change in use of catch in 1981 or

1982, however in 1980 significantly more 18-29 year old anglers reperted

a change (Nardacci and Associates 1981, 1982). Houts et al. (1980b)
|

reported that younger persons tended to be more concerned about safety; ;

1

however, recently (Nardacci and Associates 1982) the number of young

people reporting stress due to the accident has declined.
i

Chi-square testing indicated that change in use of catch due to

the TMINS accident were dependent of angler residence in 1981 and
|
!

independent in 1980 and 1982 (Nardacci and Associates 1982). From 1981

to 1982 the percentage of anglers reporting changes increased in
!
( Cumberland (2.8 to 5.4%) and Dauphin (4.5 to 5.1%) counties; and decreased
!

substantially in Lancaster (6. 7 to 2. 2%), Lebanon (12. 3 to 3.6%), and
l York (7.8 to 4.0%) counties. "

|
'

No measurable change in fishing effort (due to the TMINS accident) I,

l
was detected as increased numbers of new anglers would overshadow anglers {

i avoiding the area. The reported changes in use of catch may reflect iI
I anglers' concern for their own safety and the safety of their families.

Houts et al. (1980a) indicated that 10 to 20% r f the population within

15 miles of TMINS displayed heightened levels of distress compared to
those beyond 40 miles. Routs et al. (1981) teported a decrease in

resident's concern, regarding TMINS, for the safety of themselves and

their families from January through Octob(r 1980. From 1980 to 1981

the number of anglers reporting a change in use of catch due to the

accident decreased by 2.0% (Nardacci and Associates 1982). Changes in

O

_
. .

- -
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G use of catch were reported by 5.6% of the anglers in 1981 and 4.3% in

1982, a decrease of 1.3%. This steady decline in number of anglers

still reporting a change in use of catch due to the 1979 TMINS accident

(Figure 9.3-4), associated with a gradual increase in number of fish
>

being harvested by anglers since the accident, suggests that the further

removed in time from the accident the less affect it will have on

anglers.

F

0

- -

O
<

_ _ _ . . _ _ _ _ . _ _ _ _ _ . _
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O use of catch were reported by 5 6% of t) - anglers in 1981 and 4.5% in :

1982, a decrease of 1.3%. This steady decline in number of anglers

still reporting a change in use of catch due to the 1979 TMINS accident

(Figure 9.3-4), associated with a gradual increase in number of fish -j

being harvested by anglers t.ince the accir' mt, suggests that the further
;

?

removed in time from the accident the less affect it will have on

anglers. *
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Table 4.1-1

! tst of scient111c and common names of fishes observed during creel sun'ey g
interviews f ron. the Susquehanna River near the Thre Mile Islan:1 Nuclear W
Station. 1982.

Scientitic Vame Common Name
~

_

Clupeidae lle r ri'ig b
Dorosoma cepe 11 ants (Lesueur) Gizzard shad

Salmonidae Trouts
Falmo girdneri Richardson Rainbow trout,

Salmo trutta Linnaeus Brown trout

Esotidae Pikes
.

E wx mnquinong Mitchill Mutikellunge (
Cyprinidue Carps and Minnows

Cyprinus carpio Linnaeus Common carp
semot113 atromaculatus (Mitchill) Creek chub

s semot ilu corpora 11s (Mitchill) Fallfish

Catostonidae Suckers f
Carpiodes cyprinus (Lesueur) Quillback \Catostomus commersoni (Lacepede) White sucker
Hypentellum niericans (Lesueur) Northern hog sucker

_

Mov.ontoma pgic rolepidot um (Lesueur) Shorthead rrdhorse

letaluridae Bullhead catfishes
ictalurus natalis (Lesueur) Yellow bullhead
I c t a3_u rus _nebulosus (Lesueur) Brown bullhead_

Icta1,urus puactatus (Rafinesque) Chant.el catiish_

Centrarchidae Sunfishes
pmblopl,[tg rupestrin (Rafinesque) Rock bass
l epomi s, atiri tus (Linnaeus) Redtreast sunfish
Lepomis ganellus Rafinesque Green sunfist:
Lepemis 111bosus (Linnaeus) Pumpkinseed

_

Lepomis metochirus Rafinesque Bluegill
IItcropte Es~onlomieui Lacepede Smallmouth bass
Micropterus[a[aImoides (LacepDde) Largemouth bass
Pomoxis annular g Rafinesque White crappie
pomoxis nigromacalatus (Lesueur) Black crappie

Percidae Perches
Perca flavescens (Mitchill) Yellow perch
Stizostadion vitreum vitreum (Mitchill) Walleye

i . , _

O
,

~-
.

_ _ _ _ _ _ _ _ _ _ . _ _ _ - . - . -



_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ -

531

lativ 4.3*1

reeel et,ver oste ( f ie t he M to, tatt, survey cay 16 Janua r y 16 6.' .
~~

~ e tot il We3 24 P as,1
~

2 matl
~

'e ttie t (near
ttver ftege <s i IJ7 2 (1 .1) 1."*

Att t w eesalute n **.b * ) . t.-

itli klt".ti.1LLLI.i t J t.u *C 3
1 LN $ 1

a ' tet t shg 4 Wu l M*0 t e a e 6

% i s i t e t icas.h (l Rl*17} 1 It h I I
E L E E 1; %& .t1tLL.ta d 1.CL*L W '

Ietal tot 1494 let W =
*ogle,s * * *

Itab taught * f *

Ffish 6 6 tt ** *

nom , i t it..'d * * . *

*_LinMut!;a m -

** *

In irt oi s

Auelet. *

tt.h csushi *

ttet sett *

Ipure flebed *

'J et t L'Litut 't- '

c a t e a b t a h i ,liialh.tuti .. .

. ti e ,
8 L

I htveys Mt s adurted eue at:
2 btvey sa si smue ted due to set knees.

Table 9.2*2

( t eel outvey <!st a f rom the weet I*an f or each outvey day Sti january 1982.

bev 2 ha t3 fl Itt 17 6ual 2$ etnol
"

heathet Cleat
asvet stage isa 1. M ' 01 2.13 1.96.

,,,

Att lehtest atut e H I *a.C *J.0
11111.11*1119. tat 1M ! OI * Od
I nne s i

a) h tti t tig 10900 11r'0) a 4 4 e
t. ) af tetanon fl301 1700 s b b b t

11.if th114.dli"l* *l * t- t t t 101 Al* -

stal tot Tims Pettodt

janglers {* * *

Iish ( ought g* * *

fish lett * * *w
lieute tished * * * *

_ Q tth]fffett fhl * '

*

tiny letals!

Austets *

iteh (aught a

fish bett *

h att fished *

JWMRL1jh } =
_

ggget g b c a b c a b t a b t Total
! butweys teot r oud uc t ed 9p to tie.

9 Starvey th.t t ovitt ut t ed due t e d e r khe e s e

1

1able 9.?*k

(seel outvey date fire the I.ast han f or each turvey day in Jaouary 198t).
~

pay 2 natl 4 f rt 17 $uel 23 Moel
Weathet float
Rivet itage (ui) 1.37 ?,01 7.13
Att To weistute 6 ) *).9 * 2 7~ ~

1.96

hatet TenTristuf e 'C t *0.9 0.3
time s i

si amf etos (0900*13DN e e e a
M attornoon (13Di*11N)' 4 b % b

I_Qye tdt 4 fl7 Dl * QT ) t _ ,c r e yn g.,
total tot it** Fettod a

8Anglets
I"

* * ,

fish (aught * * ,

hitsh lett * * ,

ihmte flehod * *
b;

,

J t W U fert th ) * * ,

l'ay tos ala t

Anglere *

Fish iaught *

glleh kept *

wouta tinhed *

VC8Lsd12.MLtLt. th) __

__ a t- e a t e a b t itt R

*

httita . a b t

1 E urvey s apt t Mht uc t ed d ue le t e e,
i Sutvey oct s whatted due te dattlese.



w. . . . .
.

3 a

$32

.

14t'le f.!**

(s eet outsev date tr.* the Yllut for east survey day to January 1982.
1sy 2 6at ti i s t 17 tac ;5 N m* e e t t.e t ilsat tartlp Lloaep. ilta ilear ihstiver 4tage (m) ly I J'i __ , _ . .

*16.5 all.; ''.$ **.) *e.u
M 1. 4Att 1eeteratute G i 1.h J.D *D.5 *).S *).O *).O *Lv.0(Lt t t.. it;Ulf L'*t t . 2- 1t. 1# 'D 'S *

t kne e i
- - M - * * ** * *

-

ai mettitas 0 09*1 M r a a a abt ettein we (IRl*1?D7) b b b b_Q,tvett it t il Q 2190) t t 1. t ''?AL20tal Ptr lihe Ietti.dt
AP '. l e r s 2 3 6 * * * * * * * *Fish taught 9* * * * * * * * * * * *tish lett * * * * * * * * * * * * *e.urs tiebed 2. i 2.1%. * * * * * * * * 6.15gre;nntt .u * * * * * * . * * * * *!av fots!st
uglers 9 * *fieb faaght *

* * * *Farh tept * * *
Hare rished 6,1) * *

a M /iffnrt 3) *
* * * *1 etles a t t a b c g.,,,. b t .a b te !$e presetit. _MgL

T at,le 9.g = $

rieel eurver esta troni the Ut:$ for each survey day it. febt ary 1982.
Lev 2 Two 7 bun . .' t a t 26 trtdeather Mase. Wertant (lear Oversant rtestRiver $ tale 125

-.4.0 3.0 0.0 6.0 1.0 *l.9 6.0 $.0 3.0 *).3 4.0 v.)
'' 13

- 'M. 14
_

I 63- -
._ _Air looperature K)

anC'MlllM' - * * I l' II II U3 03 US
' * * * *

tusei ~~
a> avrning (O e0*1 M0p a a a at- ) a tt o rnorm (130! * 170C 1 b b b t_ ugenir a f1M1 2!t01 e t ef ut a L Per It** Per Lt d i i. TD?At ,
Anglers * * * 1 J 1 $ 2

* * * 2 13Flah (aught * * * * * * 1 ? 4
* * *Floh lett * * * * * * * * * * * * *Hovre Flahed 0.35 1.00* * * 1.00 9.00 1.00*

6.50 16.85* *.. L et (tL'1[ht t *) * * * * * * * 9.2 2 ._ * * * 1 64 3. hliev fotalet
Amsters *

3 4 2rish caught *

Fish fort
*

1 2* * *
Houre f(ahad *

1.15 11.00 &.50
=

!stchftffort in) * * 0.18 0.46_
1.tes.le s a .F L __ g b cbA}{tyg * * * =

L b t a b c fotal
,

* ne present.
* 2R * * 2R h tt (*

It 561tesed,

Table 9.' *64

t reet survey date from the CR f or each surver day in March los?,
.

Osy ? hel 11 Iba 26 deo 27 Bat'Weathes Fog. Clear,tvercast Cleet . Clear kindyRiver 8tage ts) 1. h! 1D 2.90 2.94Att Temperatur a (C) 4.$ t.% 6.0 41.C 11.0Eater fewerature M) 1.5 3.1 6. 0 6. 0 J.STimes
3al morntag 10400=1300) e a e ab) afternoon 0 R1 1 M0) b b b &Jmgina (l7.01ll.Mi e eTotal ret tras Periodt c e f??AL

p _
Anglers g * * * * 2tish (aught 2

C * * * * *fish kept * *

Hmate Fished
* * * * *

*

S * * * 0.50., Catilif er t th) ~

*

Lav totals
* * * *

0.30
*

Anglers
a

Fish rought 1
a

fteh Fort * *hours Fished * 0.50[Atch.'If f(rt.Lb) * *

y. flee a b c a 1 e a b e
_ _ _ . . _

b c TelgiI aurieve not conduct ed due t o ts e. a

3 $urveg e not ut>%cted des te high artade.
3 Sursey net conduc ted doe to dente (cg.

. . . .
.. . . . . . . .

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



_ . _ . . . _ _ _ _ _ _

_,

533

ione ..i*t

f reel survey date f run the best 1as fut each survey est th hatch 19f2.

)ha t
f 6utd 11 N 26 **$ 27 f,atI

t Ins f loat . 4etchet (lear, Clear wthdv
livet stage (a! 1. M i.?' !/ 1*c

_
Att Tomteteture (t n v.D 6.$ b . t, 14.0 11.0
m et 1e n erature f's 33 33 1.0 L0 t3
i Ames a Isi swining Wet @l)O(n e a e a

t i ef tettmon (13Mel?D6) t- l- t t
&1.txtAlt1.ll ?Il * 210 h .. t . t e 1. TW

Tetet tot insa retteds
*Angler s * * * * *

itsh t aught h
-

* * * * *

fish sept g * * * * * *

Dout e flated * * * * * * *

JtiLfijfgtt 0.) 8 * * * * *

l'av 1ctanei
_

*

Ahplete * *

fLeh (sught * *

Floh rett * *

H<stre f lebed * *

M Q/tiftet rhi * *
_

Ltettes a i e a. b c a b__ .h a L t total
4 6urvere net econut ted one to 64e.
! $ctvete met tenducted due te high wthde.
3 Survey not terwucted due to eense icg.

Table %.l*$

Creel turvey data f rom the f eet tism f ut eeth survey day th March 1942,
~

tie y f sutJ 11 thu 2. bed 2t nati
beather fog,(leat,fWetteet Cleet
giver $tege (m) 1.36 13$ f.et 2 .94.,

Att Tettetoture (C ) s.1 e.D 10.6 L3.0 11.1
htitLitmerature 4.L 4.0 4.0 f.9 6,1 , 43
!!aeen

lel metaths (09(61300) e a a a
b) ofternoon (130l*1700) b & 4 b
.z1,evenina (1?cl 21oc) a e e e rte

_
*al tot itse tettee tInglete { 3 1 2 6* *

Fish (aught + * * * * *g
floh 6ept . * * * * * *

heute liehod 0.15 1.00 1.15* * *g
Catth/1ffert thi * * * * * *

tasy totalet

Anglets 4 2
fleh Caught * *
fish Kept * *

Ikvte flehed 0.15 1.00
fatth/iffett th i * *

E tiet ie s A 1- e a L t a i e a b e Tr (gi
I surveye not tenducted due to tie.
I Surveys not tenducted due to b6th wtado,
) lutvey hot tenducted due to desse leg.

a ,.



. .. - - 1

534

Istle 4.2=v

< t eel eutvev este f rom the YHai f or nach survey day in hatch 1992.

!av 7 Sun 11 Thu 24 men 21 Set
.eattei beavy $new fig, Partly (1>way, C1 sat, Fartly L IMy .itwy

(%erraet tiest s'ithly

K h et st*$e '' i 38 IM 2 99
'- L- . )Air immerstute 13 1,6 1.b ..u a v. 5 g.) 11 4 1. 0 12.5 1., 3.9 1

i

atittlE1111Html 13 1.3 1.! Lt 3 Lad 6.0 . (.3 6.3 6.3 a,3 g.r
[ Lr .se

8- stat tiing 09 % * l)N 3 e a a
b, af tef tven !1)0l*1?M b b $ )RfYUd al ' DUN |i- .1 L L L M2L __Icten tot i t se re t s tic s
Atwiess . * 1 3 5 6 4 2 2 2 * * 25
rish reasht 36 * - 2 . + . . 38

. . . .

steh vert . . . . 2 * . . . . .
2

% es riehed - . 0.35 1.60 20.50 1.tw 0.1$ 6.00 0.30 6.00 36.30a *

_(1@fifhl,UO + * 1.?6 t $2 = * - M*

tee t ot 41 e
Ana|ete 1 1h 8 2
fish 's agt t 36 2* *

fich lept 2 * .+

Hwt t lasted 0.33 23.50 6.4% 0.00
J t*.!Itf. Q ____ a i_*1 0.49 =

getist a 1 e a b c a t e a t c '_tal
(t.snnen settiari $p. . . . . . . . . . . . 33. g

Yellw 3.et tb 1K. . . . ty. . . . . . . . I
hildtn * = IK 2?E - . IR . IK 31R J* * * .

L I e r. t .
R eeleased,

.e .

freel ur er, esta ft * the th fut t46h setvet Jav in Aitt) 1402
EaI" ' =*C

~

Matl /E 1%4 4 %n
*e a t 'e t Lleet ClearPlser $tase (m) '% 1.42 1,P4 1,97
Alt Ivete(albie (L$ %3 .2.V 14.0 ' (A 7 63 D*

gaiet M get4iote c) 7,0 p6 4$ %A 16 0 1. 0. i +s s '

mor t its (im L ilh01 aat .
, ,1

t. ) afternwn illDI-;fh's b b b b,.43f gg i t ' ^s t . : t i

r g c 7nygt
' tsi les l ie,e 6 e r n r.l i

Ansle r s ) 6 J $ 1 3Fish Causht . 9 2 , g ;g ,3

..

fist kept - 6 . . . 9 g3timd a I L ol eJ '.$D 7.23 *.D 6.fi J.40 11.3) U, . 5 3att fiffert t. b >

Ias f et ais :
. l.10 0 e. 1,3) n.sn 332 g

An lets 11 13Ilah l a,.gt t 10
51Flah Le;t 6 '7

H m.r e i t e$v.1 le M 7 0 , , ,,
catch tff tt tb 0. ?'t ,e

Jyes lee
_.

a b a ' r a e i a ti o le t_ a
y__..

la!!fash . . ;g . . . . ge
__

N nnel 6ettleh . at ;g . . tg ;g
,

.
3II.u k bene - ip - Ik . is SL ,. y -Unftehen Qen ,*to, nor,4* .

. . . lit 6R . sg 3ha i i nou t h toes . ik 19 . 63 . ;L ;73 7) 3,3 ,|h tpyg t h taan . . . . . 3, . u gI waves. net , u mied o : ,4 .tish vind senast una,
; ceneral 4dentifisetten,
1 Intemplete autvet due to Not Ntor fallute.
K keert.
R Reledeed.
F A Lt M a11able.

O

i

_ _ _ . _ _ . _ _ _ _ . _ _ . _ - - - - - . - - - _ . - . - - _ - - - - - - - -



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

1 >

i k
l

'

- $3h [
!
.

I 5
.

|
T e r J i, * . . >

(t=61 e.a r i e s cata t re t he et e t kan f or eac t, outssi dat e tt Artil 195..'.

[. -- - - - - . %,,.I I? kae l? 1.pt1 4 4 IL,<

. . - .

]
Rtt (leet Cleet

8Aret %ts,e ini . t,9s 1.tv 1,$i'
i

Alf lebt e f at uit (i a C ii.5 l})b iv.L i

! 64tir_ B m at e n< v *o M i.3 M |
. ines s >

- -o . . a J i! a3 . , s ,.

a f t e rn pt, ( 13' l- l '% , t i b { [
3

I 4 I IM i; ' F '* * ' 4 04..d d.2.;O .
irtal let ll*4 Straat J

'

** * * h % ! IAr 6 e f f
?$ n 13; t .i t .#t . . .

) i II7195 f.t i t * . + :

* * + 4.t) 4. h 14.3) fhu 4f 6 I n st , A
<t t s E !*,?y A.( 3 4.e ;

, e.t - i t e..e t.., 1 + .- . - - . _ . . .
n

. - cas:e:
.

j;

Ar-a le r . . 6 L.

Ita!.1autti . 139
7

fant e s-t t sa=,

b..er s f a it e d *
i+ 'l l*

of ~ ' t c a c a t i e' ' ( 7(461 fp
. L a r s e r._ sn .J . . . + 6 kk e+
'

E 1h 15 1e't.ite s uk6r = = * * '

E lh AD 44M ttt+4a reJberse * ** * .'
. + + 128 lik. 5 t.e e s % lif * *

'

! T'kur ve v e te t
_ _ _ _

+ = -
g 4 42' f444 13K 878 IWu milm;utb imee * - *

l)! M * 2*I i'I voltryt ~
t enu t s d d ue to Lith trieni t oria t s t*e .

, , , , , , -

. h.tves nc t terd uc t e d h t e l'est nevtet f ailure. ;
I keit. !

> Prit4*cJ4

t

5

fecle 4.1-12 ;
#

(t e t 1 survt v dat a f e ce t he f.ast (*as f et ca.h hurvey das 4:1 Artt! (68.,

G e sus.1 12 Nov. 17 Eatl 29 inv

#sleP6'ertt9tf
thet t!=st Clest

I et $tege t o: s . 7% l.%i 1. F tl 1.57 .

#' H) 7,5 .4.0 12,0 13.0 15.0 16.0
! Letel_fealete_trejt) f.n P,0 9,5 12 . (> N ,0 14.5

16eine t
_

.) m-tning e.+>t. mm . . . a
b) a f stinen f !'10).l?Md ) h b b

GWrv;tM. t 7N-l l M)e i egr e ( r t EA1,

| t 1se tets w
Anglere B 2 7 12 ) ti )$ 7

fish (aught . . 4 16 !? 12 61
lish kelt + . 1 3 2; 1) 3?
N ts FAthed 4.00 1.75 5.50 11.50 3,75 6.00 32.00

J tth!!(ftri (1 ) * - 0,7) 1,57 7,70 2, ft 1.94
61T.m ,

Anglet6 11 7)
insh Laught 4- if I

floh lef t t 3A
66owts Insbed 10.75 21.25 *

C ai,t h /l f is i t ihl 0,17 2.H
hita a l' r a b t a b t a b c icial
Lissard obed a . . ik * * . 48 1 i

Northere hc3 pt(ber JE 18, 1. . . . . .

tel t ow tav11bes4 .' 2E JE 2. .. .

Il 35 6k 7E

. .
'kath base in 8= * .

Seditpast e util t s h * * * *. lg |g ;L . 2

(teen sur. fish . . . . . ;K 2r 2..

l'uryk inn eed 13E - 13F 43* . . . .

M uest li '- . 3E ;L SK $. . *.

It i. $Sunliches Qe,f g art.)* . . It .. .. . .

IK 3k 3 R 1R lE (k ')K 4R 9$nallmouth been - - .

| Wile 1 . _ _ _ _
,

.

- - 7W lit en . - 198 1?

| Uwtve)s twl tendus ted due to hip win 4 s und6t tems, '

L r c.n int saentstas.um :
| 5.n . t

9 aslease,l.

O i
.

*
'

f

_._______m_____..,_...._o .---=.--,.--__-,-,-,--..%.<,.~,.-.,,,-w..-_m , _y,-,,__m_ , m%-,,.,e,y,y..,,,,.ym,.m .



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

i
-

1
!

1
' 536
I

4

feb'e v.. 13,

Lreel euttes da t a f l oe t he Ylle8 f0t eeth survey 48- in A|ft! 4 9U i

Ue s a b uti le D IIk e t 4 fh .
'| kos t !.s t l'a t t l y floodt b a tid y fleet fat- .

t
4 s=tDis et $ t e g e. s e. ) *4 1. 4.' l.Fo , is

Air fyy erptote (Cl 1.} R.) i) lj.' j I, ( }b l . ,I II E III M k
y t

.ater te*1 etat to $ $ 1: 9.* 9.9 4.L.4 ~ 4.% 6 '
eAmeei _

!L,% 1+. 17 3 |).5 19. 1%.
s

! s i Per n1rsg ( 0 9 3~>.13 30 ) e o e a
.

4 & i s i t e t t <..o n a l)n.. I t y y > g.
t t,;gy n g i . 4

t e i t IM 41
; 1.tsi tot isse petical 3

){
Anglere I f 9 . 4 1 e $ 9 6 6h

.

$1er Caught . . 2 . . ? 9 9 ;p 1; li $) i

:

; Ilat i e t' n . . . . . . * 9 6 $ 9 Il {! h"uie l' ashed . 2% 3J 6,50 1. j ) 8.)D 24,?$ 41.Ji ,t..
') 6 L4 f' =

3
.et< (ff-tg i. ' > . . .p p's.n: , )) . . p $l C..I f? . h 3 j 4.,,a b".4,.r 1 n.6 )

-

.~~an + t
<

,e, .vt x

Anglera
% li 6 20Iash isom te

2 D 4
.

,( list left . + 11 2D,ue,. ss. tee o. , u, . c. :.n ) ...( tth < t t f qr t N . . 1, Q,, 0.Fi 1.t;pu ie. 4 i. 1 . t 6 . t . o
.

.,

,J _ _ igL,, ,,a .m tarp . . . . . . M d . .
.a

J .aLhirttend redhrtee . . . . . . + . * lf IK . Itr %r* bulittad * * * * * * . 3h . - . - 1R )
4 b aill.ned retfisben . . . . . . . . . Jk . 34 3

.

] f!(taluridsell
but sans . . . . . . It it ik . M ik ik 65 t$ 10m dbreast esfish . . . . . . . lA . . + 18

e

1W 11%uth t se s .
.

29 . T. h (1 lip 26' 6 p %K IEK 23 41Yell w per(t
. . . . .

. * * . . th . . . . 18 IF 19 2di,e,a * . 28 * . TM * . SD 3 k. 19 . l%P 15
}

1 Lenegal aseitti betten, .

r Fett.
t 1reieneed.

Table 4.7.la

treel outvev dat a f t me the OR ts r s ad. siervee dev (ft May 1982.
s

-- I
j hay

4. fun U~tue 15 bat it, bed I
'

'.e e t he t (.le st , l'artly Lloudy (lest clear tog, Hase. ClearDiber bl&## it) 1.4! l,29 1,J4

~20,5 J),b 13 5
1.4%nir leq eretwee di U.D 26.3 20.0 DJ M |C D d ei . 5~[C=c er le g atute 40). I' . 0 16,4 1 7 , 0_. 14,5 !?.4 in,$ rn 3 p.4 JLo lu.) N.o 11,0i n e4 s !

s l Arn trig u 900-l %01 a a a ab; afterrion (!)0l.1?a0) b r b l>

LteI'Tety e W t,g. f. resino
01 !!N) e e

t ie v e TOTAL
j

Analers !) 55 26 9 5 20 42 26 49 e t. 13 110
.

|l'a th (.aust t 53 75 li 5 ) h ta 97 72 il 27 )f. gjF4th Lept il 16 . I 1 IS 2% 25 11 19 10 6 leoIbute F athed 96.65 92.50 30.30 11.23 7.75 19.24 04,$0 62,sq p,$5 24.50 22.00 28.00 3;g.pg
W t t e%p e tdi f f n) 0.61 0,91 0,t6 h,66 0,14 f,87 n , ?. 1,55 1.3 1.7? 1.2) 1.07 0.9?

Actlera 134 14 11S 27tish caught 145 46 2 3., BeFloh kept 21 17 69 35Hours Flahed 409 64 34 .i. ju,,66 74.50retc%/tffett 8h) n.64
1.1 %. ,la_ I,Ip

*

kette e e ._b ( a
season cart 2P . . .

_b c e_ b e a t> e To.t a [. . in . . . . . lx .) )telicw t6thenditem tiulita aJ . - 14 . . . . . . . . . .Ohennel c at fish er 38 2R - 2h . - 20E la w 16 )K wt !k et la !K 2R 3Eg 26R H
13 1

Ruk bass }k 98 *E IB . IR . 1K lut ;:K sk 17K 143 Sk I?k JE .1 in Ju 7M 109hederesst surfleh .

Creen sunfish
. . - . . . IK 12E . .. 1)g . 13. . . . . . . . IK . lx . 1Pumptinseed 64 - * . IK JF

*

D hie s tli . . . . vt . 9. 1K 18 . . . . . . . . . IK 1R 2Surii t e he e (l ent s a r t , )I M ek 123 . . W ;K 13 . 28 on )g 28 lb ha 9
,

4E 21R JK 52R 3R 44 IK 2R 68 )K ??R ;L hog 2K 3)R 2y 23 $K ist IK 73 g )E 2 4 t,R 2 39

denstlamuth t+4es
1.areenw th bene 4R . . . . . 2n . )K . 13 . JK bg aWh6te (ta0Ple . . . . . *k . . . . . . 4K . 4plad gtapets
trapples Q y ,3,la app.)I

. . . . . 13 . . . . . . LOK . LO= . . 1K - . . v ;p . . Ik . e. g 'n 7tellaw pers - . . . . . In 1%Wableve . . . . . . . !t . . . . . Ip t

. . . . It th .

['INiietal identaftest1 n,~
.

F Kert.
* Releaset,

O
,

4

__,_,,...o..e~+~,v.-,-.,=r ,-%+m-'*---"''*a'='



_ . _ _ _ _ _ _ _ _ . _ _ _ ____ _ _ . _ . _ _ . _ ___ _ . _ _ _ _ _ ___

i

}

I $37
I.

l
1

! 2.n o . . . a

f
).eltutve,d6tafleetrebestbasit: -

ea c ts surver dat it; Me3 Mt2

! .. o se H.., a ...
| *eathet fl e'e r e f at t i v (1990) Osat last I.g . tw e e , t a a s

tivet Stage to i 1.41 4 lt i.if 1.6%

f' Att letserat ute (C ) U.L '; d 21.h 17.5 li d .d Dd du ...O 16.0 ...$ N
}s e Q tgeratete afi 1t 0 it,' 17.0 14 \ 16.0 , Il,9 11 4 2 2. ' I ? , *- IF.' th' 'Qlt

l me. i
i at me t n t ry (04 @.130 ) a e a n
j t- ) e t t er nuuti il m .n m i t t t t
i g ett.1 !M . i t s 4 i I?74
| Eta b er , late letands
I Arig les e 4 ) 9 7 ) N '*

2 2 ) to*

) lleli C.a us t< t liv 9 t- 3 110 h e J )* 's 14 l .2 7bI .

fist Kett & M M 16 I it ) - i 14. .

$ hovas listed 16. M v.. l.D 26.D 16.D0 f.$D 77 AD 6.7) ).00 . 1. fK' O.00 30.4
1 fJt..t t!! f f er t. fj ) 3 t' ); .! 7 &D e.$5 ..it ?.iD M+ ?.7. .t.)) . 'M 'd 6.(?.

l<e v h s e la i
At.g l e t t 21 16 24 5

- f &eh Cousht J1t 216 2?S 1) !

Inet, lett 3) 6D R I I

J heutt fished Ivan 46.7% 86.?) t.00 -j
j etti!!ffett (M 4,M 6.79 ).9 1.95 l

! freu es . & , e t . . . . . a e e f ue l _ |
t lennoncart ;6 . . . . . 1A * . . . 1 26 -) .

Du tlit.ac k tr . . , . . IK I. . . . . . .

|
,
i kettheta hos sut bet IK . . . . . 10 . |. . . . . .

$ht'sthead tedhetse - M . . . . 19E 2B . . . . . 19k at j)

) bus 6sts f(atvetonidae)I 18 It i ;* . . . . . . . . . . .
* Channil eatfish It lia 4E jn It at O 13k g$k 36. . . . . . . * ,

!!K 30k el [j koth Iest IP lt H SE ek >$ if 10R 4k 16 sk. . . .

&anflehen (1 eriet s ett. )1 lp It 1
'+ . . . . . . . . . . .

1 6asellmouth tset Sk 6th 25F Jtik . bl. 11t VE 6 h sk itK 66k 10k 25 6k 28 645 M4 335 |. .

Cterplee (fgw ata elp.)g . * * . . . -- lt. 93 1p 9k 10. . . . .
, ,

balle>e 61P );D . IM 46, n ;tt Ir_ )6 H 6% - at t. p . p 10p i t )- nn 270 l,

I General soefitificetton.; i

$ tett.:'
t Deleased,

i
r

} 1stle 9.3 16

| ( ' al s urvey da t a f e t-e t he las t bas. i ct 6a d survey day sh Mat 1991, j
! -/
,

. J kun !! lue 15 6st iti bedw'a y
.

l
'eather tattiv Cleudv Clost Cleat base, Clest

tiver Stage (si) 1.62
_ t./t 1.p 1,43,

Att lemperatute M } 16.0 JJ.5 71.5 18.5 b.5 ~~K'I 19.0 n.0 26.D - 17.0 26.) .y '

, Wet et le*retat ure (O 15.0 15.3 It .0 93 10 3 19,0 f t , ti ;;,5 22,5 17,5 19.0 gA

! T4 meet
a) e,oftning (09t10 8)00) a # 6 a

i

b) af tettsoen (130l*17(10) b 14 6 6
t ) eventna f : L , t w i r r f e Tc1A1_

total tec itse lett m
Anglets n 25 t$ 2 3 11 10 4 15 i 6 6 un

i Flah Causbt 41 40 !!2 11 to 71 31 Se 4 28 2 to 448
) Fish kept 16 19 26 3 70 66 22 16 1 '2 4 19).

licuts fished 17.00 13.11 69.D0 3. M 3.1) 9. H '76.50 18.15 1.00 7.$0 73) M . 00 199,0h4

(a t tli /Tf f ett (h) 2.41 1.70 2.49 ? 9) 5,3) 7.76 1.32 /Jp 637 3.7) 0,77 1, M 2,n ,

W19 tale
Antiate 69 16 ); 15
fleh Caught 70) 102 g) $0 [
fish Lett 56 41 - )? . 6 L

Neute Fiebed 49.31 16.61 12. S 30.9)
(st el-/f f f ett (h) t . fw 6.0 6.te 132

) Leties _ e b i a F ( a F t a
L. . Ik . i

< trial
P Tomino troola . . . . . . . is . .

;
(come cart 2R .- . .. ik 2

. . . . . . . . . i

Sudere (Catostenidae)I 19 '. .- . . . . 18 1
. . . * * .

- 1ellow bullhead IE IE I. . . . . . . . . . . .

thannel catfish 2R 25 108 It it ik in a. . . . . . . .

tuk bass -- 1E SR 2E HK 19E 7E 7F !?E #k 3E th . )R - 69 * IE 7L 615 -4.) 10% >

9ee teest sunfish IE 2K 9r 2E IK . . lg 364 - 16.. . . . *.

. Green euntieb. RE . tg IE og 6. . . * . . . , . .

_ Fumpkinseed - _ . IK it $5 ' 13K - It
'

IK _ 24g. . ;4. . -. -
,

Bluegill . . 18 - 3L 1)K . . . .- . .- leg . IE I?.
,

| $unfithes pte g app.)I 28 n . . .

. it 2R 4k 14R . 13%

93 -n . + , . , ikk te }
.

} Sinallmouth east lik 198 I C 141 lit 6)R 2K th IE $n OE $$ $15 1 6x .A .T
. .

White etapple . . + + = -* er IK 54 . 5-. . .. .

Slack tistple 2K ?K . OE IK . . . 77E. _. . . . .

Yellow perch It . . . .: IK- . .1-. . . . . '. .-

kalleye 48 SP $5 -~ . - U 3p . $$ . . . 277 27
eneral 14ent6ficattan. .

- u.ett.
s i

l...ed.

,
,

. , _ - _G- . _ _ _ _ _ _ _ _ _ _ _ - . - _ _ . _ .



$38

!able b...i'

(rest avrvey cate f r ua> t he W ,5 f e r e at h e n e ) dai in Ma y ! t t.'

M von 16 f .ne a t ha t de ses
.

best'er f a r t l ,- Cloudy Ge si s int Fty, hase. .;t6rEner Etase Iei 1..? I 2t i129
. I . el__Att f em t.wi. t o H.3 2 3. ) 46.c . .a ..o n.i .i.3 . .o it.> 16.> a.s 25.3 4

.eter Teg er*+,qe f(i I? O l'.5 16.5 17.% l # . f' 109 23.? 21.0 2 ? '- liet 21.P 21 0t he e :
a) e f t t e s ( ? 9DJ l LOO i a e a a11 af ternua i t )ll .17M s b b b ts
! em &dMt il'd I e ei.tel Fer t re IIta;J; T T Alt

u tei. 2. 2 26 13 19 11 22 x to il 17 a 27e
s

tiet Le n g t. t 60 3* 43 32 sb es 65 50 58 11 Il 6) '6;fish lest il 19 12 4 23 26 29 32 23 3 6 11 26 1k + ;t e fis%d 32.00 37 M $$.16 26.33 ei.?) 23.$0 66.23 71.59 92.50 12. M N . 9) 57.M 334.7')' it-5 /Ift et 41 n.25 1.w .D 1.22 1. M 1.Ba 1.67 0.70 0. 6 ) 0.*! 0. M l 09 1, MDev 1-tene;

he le t e 72 43 t he iff4sh Ia-gtt !7= 126 173 69
fish lett F2 57 d6 =0H mr t fast *J li ..* V6..e 206.3) 107.58:. a t ( * f f f f3 j'i .A 1.33 0.41 0,9)

__h i3_$_ _ . m b e b c e v c a t. (
Ja - . . . . . . . .

li t aL_ursara awai . . . ;g jr.eeu n ,ett . 31r !) . . 6K ig [3 l ji in 13 2g . 1&g $g 39.
utlibed . . . . . . . 3r 3E. . . . 3AH, aspet gg . . . . . . . . . .

.

2g . 2h ttheed te Nr ne 1K Lt n 16k. . . ly 2R IBF 3R 23. * .
a etnoI iatttab . . It . . IK UK kg 46 73 93 . Ig ett 1R $9K 168 7)hk hans 17k 3R |K ;> Ivg (k n 4R 3K Jt it lk 9r ?g 3) IK 13 IK 23 1;g lip 76 g 343 104Penteest euottok . . . . . . . 3r 'K2

. . . .
2f m Larseed . . . . . .

.

IE%nflotes (l eray gt. ;; 3 . .
t r, . . gg. .

2.
It 23 . . . &k . . Ik it it l0t ilTrellee th bass 10k 6R lek 2$h IDL 601 *K 7A 7t 2K 132 It Ilt '.K 9k 9E Sk 1K $) 2F bl 2K ;7k 60K 16 3k 2231.atgew.uth bass . . . . . . .

.

11 . . . . 1K IW ate crartie . 1p
.

12g. . . IE . . . . Lir 1R 14
.

Blach trettle - . . . + t%( r erg 16 e I Py tj str.)j . .
. . . . . . 4K . e

IK ll . . . . . 73 It jg 4. . .i e l l air pettb . . It ik th 11 )A 2R 19 . . . . . s,t 161 18'm a l l e y e IF 9 et 64 73 IF 4R_ 1F l.7) ;t &R $p 2p 13 2p tr 6Rh 33a verw i e l tuentitaista m..
I lept.

R Fe)ested.

Table 9 . .. . l f

sreel aursev Jane frna the r. tor each survev dat iti Jurie 198J.

Dev i$t 16 bed Z2 Two 27 lunkcatter Heaev Rain Clear, Clear, Hase,Partly Cloudy Overtaat, Goat Windylivst blege (as 7. 04 1.40 1,62 1.33Air temperat ure (C) 67.0 67.5 16.$ 26.1 26.0 26.0 12.0 26.) J6.0 21.0 26.0 JA.$hver legetature dC) 17,0 17.0 17.0 19,$ 19.3 !!,0 21,5 22.5 22.5 2 3, ts 2 4 , f; 2h.)3 &ce :
41 m.;t ti g n6 (0900*l3031 e e 4 4t' ? aftern en (1301 1700) b b b b(i ege2ty, Q DI.21 m 1 c c c ,Ut2 6er 11a.e leriod. 10741
Atit le t e . 3 6 7. 4 12 5 27 16 S 84

.
Fish Caustt
fish kept

. 1 . 28 25 . I 17 it 32 60 7 Itse !
Hout e 14 +hed

. . . . . $ !! 6 I 32.1.00 . 21.00 6.02 -. 4.67 27.00 24.10 37.00 12.25 2.23 lat.69

.

g at Q/F M Q,ik) . 1.D0 1.00 4.15 . 0 21 0,61 1,4 0.ph 't , p 3.11 1.3)
,

.

Trials :pav

Analers 3 13 24 sgiAsh Causkt I $3 56 19ilah lett . 9 16 7b uts Fished 1.30 31,02 56.17 51.50fatth<tttnet the 1 03 1,$7 .l.96 1,51heR s,r + r . a b s a b c a t- ( tot alb von <arp . . . . . IR$twn twllhead . = * IK . , . , . . . Ig . t

. . . . . in 1

ttant.el catfish IE .R lt
. . . It in 6E 7R IK 60 . .

. .
Ro6h t.ase . . . $E 4t IR

9k 1% 28
2E 13 6k. . 3h it ?V 16e ;3Bedbreast sunfish . - . . . . .

.

ntrmr e ineeed . . . . LR . . . 4K
. . . . tg . I

Aluesill . . .
. . . .g 16 $It 1% lt . . . . 13hhfishes (}g ats ett.)I . . .

. . 2K 29 4?R . . In IR 43 $R .R $R . 27R .'Mleauth base . . . 5% int 1K 7R lt 103 it 13R ik 32R la sg peg %
. .

!.ar6* & uth haas
trapples (f% i t s erp. )I

. . - . AR . . * . * . . . 2RIn . . IR . 16
*

j I~ vne t al A.sent1i te at ton.
. . . . . . )t

x sert.
t heleased.

. . .
.

.

___ _ _ _ _ _ _ _ _ _ _ - - - - _ - - - - - - - - - - - - -



$39

sane . 2.a

f tel e.they es t a f r om t he be s t liaa l o s e a s b s u r ve* dat s t< Jut , 1 H 2.

T
/ er 5 Sat b sed i. 4*e 17 suo
6th been katt. (16er. C'1 t e t . here.

Partly 01tudy lettet Clown . sleet virid. Thuneetfivet attae (el i.b 1,90 1 M'

..
Alt Triaterat ute (( 1 Yt a 11,'l AC 22.0 .' t . s M U.5 . t, . i .D )DINN 2..L
bety h .etstyre t() It .$ It $ It.) 19.0 !).O 2U ??.i D.) 23.9 .1& M 2*it 24.4

,_12e.e s t
ae ettt.ing W %l D01 e e a e
t- ) aftern e (l TJ) l ?ON t- I b b

_t) ey 1's (141 2109 c t t t 7E1A1
hta let l a s.e lettoe,

Atig | t e n = . . . h . J 2 6 3 17. .

ti6h leucht = = * * 8 * I ) * 7 7 it-t teh gy t . . . . . + . 4 - 4 + . t
hnuto itsne4 C.60 0.6014.00 $.00 7.$0. . . . 26.10* . *

W% gip t tint 9) - . . . t.*1 - 2.00 6.0^ . l.40 C,61 - 1.f*
es t

Anslets . 6 4 e
fish Lawtht 4 4 le.

Floh lett 1 4. .

Ho.ts 816hed 11.00 1.00 12.50.

( e t t t- ],f f or t O. ' 0.71 4.00 l-12+

eY
.

e t t a t t e i f- a 14 t itts1am T sat u.h . . . . $$ 3n . . . . . . . .
hetk base Ib. . . . 1) I. . . . .. . . . .
beislimout h t,ast 3h $$ = . IK ) n ik . IF 131 14

. . . .

targes>outh taas
It

. . . . . . . . . IL I. . .
be ll e2 9 . . - . t) 1F fie n 19 3r 4 i

. * * .

D eM .
> Deltated,

fame t.b20

f teel survey data f rets the tant bee ft-t ea.h survev day it, Jut e 1992.

14 , % bat it bed 4; Ivo 273un
~

bestber peevy ka tti - Cleaf. Lleet. Hase.
Pettly Claudy. Clost Festly Cicudy h ndy katti

er State (n) M _ l . *ft 1.82 1,3%
1emretatute it) 16.0 TF.5 I t. i 5 ;..s it.5 ;t 5 24.5 27.5 ;a.5 2. 0 26.0 2).5

. gem taturt (C i it.0 I t . fi 16,0 16.0 19.5 20.0 21 0 21.S 23.3 2 ).0 . 21.5 2345
1s.e e n

al sort.its: (04 W l30(O e e a a
v) af tsahaott (1301 1700) b b b bt) tie _r, $ (l?DI-2|M ) e e i e 707Athtal les lae+ $e5404
Anslere 9 12 1 14 . 18 a t- 21 11 !? Il n 16 lesI&oh Caustt 54 32 13 141 57 le $1 70 67 34 12 16 617tash lett 7 6 47 22 2 22 22 16 2

*
2 let.

Heven Faehed 22.23 10.93 7.to 21.50 26.75 3.33 24.66 29.33 21.25 33.00 11.00 10.75 219,27feyh/Jffort (h) 2.a) 7,%) 1.7) 7.71 2,3D 6.20 1.29 2.67 ).1$ 1.0) 1,09 t,40 2 tlC 1etalse
Anglets 26 3$ 69 34Tish Caught - 99 234 218 62issh Eett 13 71 60- 4
Hwur6 .f ist ed 4D.68 49.5d 76,26 $4.75J Qb/7ffttt n) 2.4) 4.90 -

2.e4 } 1)
knWo a 4 i a b t e & t a t t trtallaanne, trout Ik Ik. . . . . . . . . 4K Ig ;.

Deten trout IE. . . . . . . . . . . IE I.
teamon carp 18.. . . . In 1

. . . . . . . .
Cte,b thub lk* . c ly. . .- . , . . . 8.
Outllback . . . . . . IK .- . . . IK 1-tuthers (Catostoeldaa d

.

IE. . . . . . . , . . . . la '3tellew t.ullhead In . . . . . .
. . . . . . lg 1

Channel tatt&eh 7p In 3K . . IE 103 it . 23 SK 20g 23
* .

heb been 2E 18 38 lik Sp SK 2K 28 lg 3K 15
.

23 27g I6t 41. .
kedt6teest sutifteh IE + - 31 IK $xa .: . . . . . 5.
Greet sunfteh Os . .' 2g 2r. . . . . .. . 4g .. t
har-rb it seed 1K

. '. 2K
* '13K 15

'

SE 7K 1R .eK. . * 196 it 20. . +
Bluesill 2E PE lt 2t
san 11 mouth Ease ,Le, spy.)I

. .
3n 2 t.K 4R 30

. . .
sunitsbes (leyse 10 . In 21R en 143 !?k . 17R 41 . It

. .
343 54,

2R It-- 4p 2Sn 1K eh ik 2n 93 = IOR 2k 1)R Ik 25h 11R 2K tl 9K lita 127!argemouth boon . . . . . . . It 23 It 25
. 10

3. .. . .
White trapple- It it It i t. 2g in .~3E. . pg 2g. . .
Blath teapple lg. . . . . . .. . , .- . IF . . ,1(topties (Pomosta opr JI 23 . SK 3R* . . . . . . . . SK lt 13Wath % 352 6K fon . pa er pet Sr et ir 2n 7K 33 15 17p 2r H n it 295 21st.

TLm al taentlutatwn.
E 5.att.

*gleased.

._

_ _ __

,
_ _ _ _ _ -_-----w-w--



-

..

540

r.c.e w : :I

treal e.tse, s.ta ft e tte Yitc5 ist eac h s ave, os v in . arse t"A;
u,

5 ..t a .e,
- u - ?,.e a t $t t heers Id a t . W ettast. Clear, fattap t.i base,

.

H"svr fain Fe r t i v (leu.nkinet btsee ts!
. i t,._,__

Clouds
_

,_ _(L ,__.] g D ,._ __Att tent tle t ut e IL ) 1$. ab, As . I_P 1 .5.> i..! m'
' '.E .E *

.

katet it,ima * lo '% ne s :U ; 1. ' :v :p . .s :u :s.?

.<.v se
I n r4 e i

el turnir,g . UON 1 )iC 3 a a ab) e f t ett%n (1104 1071) ' b b y
e

ti everleg_il mt |1h i c ,

t. tai Fet 1sv, 1ett aa -' - ' , D.1
--

,

1Ar 4 H e ? % 7 6 ) 7 ;) y 16
*

fish (.n git ) . , , . g . g ;g 3, g, ;y }9
s g ;,,

n.v.iert ,
. 7 .

i s,i i s n 4.
6 ute Fish.d f,% 4,39 . ;3,gy 9,gg g,

, ,,g,g ,9, , ,,
;7,

,..,?t t.1..if t <t t (? ) n,.i | , s. 3 . n,og 7. , o 3 no j,q, , , y, y, , g,9 p

,

_ Tc < p,

Atalets i? lh 3A t!tish taugt t 19 6 79 44ileh 6 e g f. 9 2 )$ ;bNut s 11thed 16.$0 13 . 6 f- t v . t, r, 101.7)t*til 't f fi t t ( b.s. 1.1% 0. 2 f. 1.!? 0#%.t
$1 o Po e i e a b a t t a v ibwh ht altale . . Ik . . . I s. it . d 66 .I ek &l. M ilthc hel atfish lF N ?p - = |$ ik )F et 4R 3g 1) ;k )K ?R l)K 20k 41Luk tase . . . . . . . ;t t.r i k 4K 3s . 43K 14 L6teJttener autif t sh . . . . . . . d IFPum;kinoeed . . . . . . . 2K . . ig . .k . 4

Ik. M . 6.

bivesill
1

. . . . . ;rEutiftehes ile g ge str.)' . . . . . . .

. . tg )g . 3.

Byellamuth tens 6k . . . 14 ep 4..

| W 4te 4teriie
. a . . IR )$ 3R lt WR nt 2k *p it )k by 3 )P }9* * * . . . . lF 8-r . . . hK

t blork tserg), 6=

Yell a retct.
. . . . . !g . . . . . . jg . g. . . . . . . gR . ig . . g gp 3$ 1J '; e, ik 2P - . * . fF ;D |> 'P lk 3R . . 7K |)p j)

,

I bene tal adetit alli et t ori.
A kept.

3 #elented.

Imele 9...JJ

treal survev data ftnqi the 68 ft.: esth survey day in July 1982-

Lay 6 l ue 11 bu.i 16 Ita 11 batwestbet Cleat Ovetreet. Hate (Netcast,
fattly (loudyRivet Stage isJ f.61 ' .?. Heavy katn

- A.' W .' 6 . 5 ;8.5 .G
t,l IMAir testeratute (C) 71.5 25'.5 27.5 25.0 47.0 ET ;6.0 5Watet f 1f t sture it ) ??.S l).D _),,},; 0 77,0 27 0 27.5 ?#.% 79,9 29 9 ?$.S 76.9 l'.57Laese

a) norning (0900-1300) a , , ,I' l al t ettmon (1301 l ?00) b b b bci eventny (l?01 2100) e

f7iWret it W iettodi ,
' tot ^

^^4 in a 12 13 12 37 *) "O 6 ? ? 24 y . g,afish Causht 23 36 2 104 to 31 15 21 - 26 R . jwll*h K'Pt 10 . . 17 12 g . . . 4 2 *Houte innhed 2 4.t 6 9.18 10.25 51
30.75, 61.90 39.32 6.5^ 20.00 2.23 4).50 16.00 . Hsatrkitffett 'M 1,0 3.92 0,;0 i,7 0d5 0.89 2.H t.15 0,60 o,s? . 2M'n14e v leselei q--

A ns le te 37 100 23 3)floh (aught 63 171 39 34fish Eart 10 37
houto Flohed 44.09 151.41 23.55 $7.50

. 6

Catsb/ftfott th i 1.61 1.12 1,37 0.49j_[ n t e e a t- a l< r . b $ a h t Tet MPtue ke l l oi.ge . . . . . . Ik . . . . .L a. men carp Ik i
trown bullhead

* . TR 1R . . . . is
*

tg iR 3
. .. . . . - 15 . . . . . .Channel catf tsh . . . It it it 2R IK IR . ;R . ig in . 4g 1R gg

lg . i

Rxk t' ass en 10R - er 6R SE fR . tR . . . . . 11g );p ;)l'ostr b a nn eed . .

Bluegill
. . . . . . . . ;g . ;L .. . . . 1K .= . . . . . . lg . gSuntnahes (le g app.)I 9K 19 2k . IR )R.

Smalls % th base LE 6k 2.R in 10E 79R SK 198 6K 199 14R l?R . OK 20R 1R
. . . ;p 9K 93 in. .

Ctapples (P e tte orp.)I hs 203k ;27.. . . .
3n . . .

T ieneral Identif1(ation.
. . .

. )p 3

W fett.
R Release /1.

O

_ _ - - -_



_ - _ - _ _ _ -

. .

541

1.no e. 2.n

-teel eurve dat e t ree the best Lee t ot sed, outve r day 6 ft A '. t IH;

* I we 41 h r* ~ it ~I t 'l' ~ ji bat
.eathet Clest thetrast fia t e Wet tas t ,

h+a o ha t t4Fivet 6 tate to) .1. w ,,4,*.

Alt 14e.terature (ts 10.5 26-.0 73 ;5.5 t J itJ 33.s M 2U 26.5 ...t. .

kp.Lt L.ty t e t v t e i t ) I; 3 2. A 2..e 9.s 2t.9 te m at n.0 t ,( JJ tf.$ st a
1 aan s :

s i astr 14 K'900 8 )OM e a a a
90 a f 16t htwe i l % 8 1700 ) t> t. L. t

i > eve *13 ,(l M I .2100 J t ( t 5 TOTAiletai tot 16e. levand4
Af 41e r e . I 1 = $ 16 (: ) J . n. .

lith fought - i 12 41 *= Ji 10 26 * . 166. .

fich lett . . . 1 . 4 ) . . . . . theute Tishef 0.25 $.00 10. 0f> tz .)(t 24.7% f 00 - * 7.SD 1.(4 ii.D0.

( eitt< /l f f e et 90 s.fo I . ,1 ) .
E 10telst .

4 l? 4 ?? ) .M 10 . . 3.0.
2. tf. .

J At-t it t e e 2) 6 )fl6h Caugbt 16 !!6 10 26
hoh left 5 ) ...

heeto Itehed 9.J$ 41.2) 6.00 9.$0
tat t h/t f f ttt 90 131 L 61 1.67 L et

Ij.ettee e i t a t i a ti < e i t

_
igtel

C omten t a t s. . . . . . . . . . II, '7Ik . . .
Chahnel catfish . 16 66 26k lib IE 38 . . lik -- Ik 60k (I= . *

DMk bene . ik in 2h 36 2k 26 75 6. . . . * *

$vnflet.es (tep le s et, . ) I In 4D ik. . . ?k 7. . . . . . .

teollmouth Taso 68 6D 10k til et . .. . 5k 626 62. . .
balleye _

T Teneral soent u stetten.
. . 19 It is lip er tv M 2)> N. . . + . *

-

k Fett.
A heltaned.

1stle 9.2.J4

Cteel estvev data trea the last L.as f 6 each autvet day tri July lHt2.

bay 6 Ive 11 kun 16 I t s il 6st
J

.athet Cient Wetts68 Hase Iartly Cleudye
lattiv Cloudy he.vy katn

vet Stas 6 (s) 1.*! t 22 t ,17 _ t .td
Alt lemperature (C) 21.5 .$.) 30.0 D.O .'.) it.) 31.5 ;7.5 31.5 M.$ 46.5 26.0hetet 1ew etature (r) 21,5 22.$ 2M 28,5 UA nd 2M 71.0 29.5 ?f 0 N ,0 ft 0hees

~

a ) twtalrig (0906 1)Df)) s a e a
b) af tertioon (1104 1700) b b b b

inM c t t e 1ct61_ _

Ariglets t i 10 1 10 8 1 7 ) f.0* .fish Caught 26 9 23 1 il 7 7 7 4 . 431.
Fish Eept 8 1 2 1 1 1 4 3 1 It. . .
Heurs Flahed 20. 9 1.50 f.?S 1.50 14.00 ?.00 4.25 1.$0 ', 3. 00 3.00 $2.17. *

(4tek/f flert N 1.76 1,70 2.67 0.+1 1,11 1.03 Lf6 49 . 0,54 1.3) 1.59~ -
r bay totales

Anslete 26 19 $ 10tJoh Laught t8 29 ;) tIfisk. sept - 11 ) 4 Iheute Fsshed 35.92 26 50 5.7$ 16.00
raf th!? f f et t 00 1,$9 1 16 6.00 0.t*

1*TTiest,e a b c a e a b c e b c ictalN oke11unge it * . . . . . . . . . . . 16 iChannel sotit6h . * . * Sk lE lt . . . IK 31 M 27 IIR 1).
Ruch taas 2E IB 3R . . . * . . . . . 2K 48 6aluest11 IR . . . * * .

. . . . . . IR 4Sunf 46bes (Qe g atto)I lt' 2A in IE . . . . Ik Ill . .. len 14Emalleauth pass 3E 64 Sn 68 it. IE len SR 2E lik $t 2R .. . 75 $2R 59.

14tgeocuth bees IK . * * . .. . . .- . . . .E I.Black stopple * * . .' * . * 2E 2E 2
. . . . .

Walley, 2F 20R 15 29 2F i k . . . IP . * . * *' SF 2*P 341 benetal idett4tication.
E Eept.
R kaleased.

.

__ _.__ ______.m_._



- ,,

#9
6es

e st le W., '

: teel s.rie. .ie t e f r e s t t e 1% K frv each s rvey day in .lant 1962,
r- - - ~-
iat 6 two ii iun 16 fis 31--istkrattet (Isot Aersett, n.se soi ..t.Fattly .

Stier $ tere n. i l- -

''lleudy heavy kal n
'

Alt festerst ut e d C) C ~Tt7 ~ .i 77 ;6.5 M M li . -u
t

17.3 E,

oter te m ee sa ..s .3 n .s *n as . ;9 e p1 :te :p :q ;u
n. 1 .,5

lires:
.

e! s tr 1r , , n u n .. ! g , , , , ,t. : a'ternuen t i ls l . l Mo ) b b b beie' leg g -2103 t
i

I t a; per i t o.e p er pi: _g _ t 7_ tat
u 'ste 8 I; 27 19 26 19 9 7 1) 11 17 e 6 0f.

s.
fleh taugtt * 1 6 6e 18 17 $9 6Piet tett . t 27 6 Lt 9 t ii 2 ) [ . 83

16 . D7.

e urs f!sted 29.00 32.16 M.75 62.00 38.16 60.11 23.00 6.03 21. M 17.00 19.25 1.00 30$.31

.

2 4t.j_'Ititti P1 ' la ?* ! 29 t,' 4.') " 4; 7.% 1. ' f.1# 0 ?e D 19 = 0,64's . tale; 4

AnaAers *7 6* 29 27fin > Caratt to 99 69 ISs g,o Ftt t n il 18Heute finhed 97.61 120,67 $3.50 30.25
6

r, ,ist 1f_ftrt-.t .h i no n.74
r e

g e_ .u p-- ,l.37 0.6)-e t. t s
.

c a t.b
%ue 6 int se . . . . . . 66

e t ( 1.ia l
. . . . . . 1p iv re tatt 2R 6k LW l'K . . . . *

.

t ' ant;e 1 .atfist . ik lit IR 36 9p LE ly ;R If |K .R ik 1R ;E lt . 268 .;) he
*E ft !$

Pmk isee - ibK hk 1R . . . . IkF e a t r e.a t t m .m f i s t. . it . . . . . . . . . 2K

* . Ilt SR 16
|tluegtli . . . . . . . . . .

2 |
.

O.a. f i s t e e < ht g orp.nl . 4 it It ik it &R Ik ;R
IE IK . 1 I

.
. . . . . . &K en 16walle,vuth tens p 196 .'s l i t t 10 ttR lt it ?E VR - 1R lh th BR . 13K 77R DJifartles (Pr ote att.JI . . 29 . . 23 . . . . . . . 4R aYaliut t e s s t-

valle,e
. 15 . . . . . . . . . . lg . |

,I Y t T ierntaticatb n.
. ;t Ir > 6t pr it . 'r U p - . . . . leg Sip fa |

r sert.
n Reasa w

i

fatte 9...lv

t- i e,1 eurves data five the bn ter esct. survey day in August 1962
Tav Mhu 1. Let .' bun h on| Lea t t.e t tie r s Pattiv Cloudy Cleet. Overcast Pattiv ClouJv,

Partiv Cluudy bindvi paret itage top l*N 07
| Ai r leni.e rat ur e ti1 28.0 3.' .T ); . 0 ..0 ;5.5 M EC

0.99 a%
' ..J 21 3 I t> . 5 21.5 ;U'

. m.t_e r tempetetere 1:1 ;7.0 25 4 |4.0 2).5 ;6.5 74.D '.5 ;6 0 24.0 70.0 21.5 27.*I p.w e ;

an wrting 10 9 )D. I )#.0 a a a ab> attettmon (1301 1730) t, b b b< i e v e n i n.g ( l '01. l l S0_) c
.

eI'tal t'er lan.e forted: e c t.At
Anglets 8 2 7 26 S * 62 2! 14 5 $ 17 166lash tausht 1) 2 l7 96 1 - 147 157 37 26 1 to M9floh lert i . 14 16 . . 2 2 h 2 . 2 4;. Heute flehed 12.75 2.00 l* # 71 'A 4. % 1.90 113.D; 63,17 24.a. 14,30 ;.00 44.34 373,37rat (t'Iff*rt 41 '.%4 1.On i.71 1,20 0.); . t.6) 2.44 1,69 1.51 0,30 0,4% 1,57lav Tcte!st
Anyters

17 37 8$ 27Fish Laught 32 47 391 49finh kept 12 16 toh rs Itated JR.fi $3.75 201,0) f6.64
a.

n-.i-- . f , r t R$ 1.ul t 04 1. % 0.76
a t * /I' f - - -

|lenq a b c e 5 c a t e a t> c letat

_

e n carp
tallItah

. . . . . . ;R . . . . . ;s J1R - . . . . . . . .

. .

Ct.auna l c at f ish it ;tt . IL 1K 1R . . tan itR IK in . . Ik et bOR ti e

In 1
N.h bass IR . 1K Sk SR * . ;R 32R 13 29FeJbteest eefteh . . . e . . . . . . Is . . In 6

. . ;R 9% 64R 93
betLebes Qer oQ art.)I IR JF 1R . . 1;R tn IR . FR |E 268 30

.

smaumouth t.sas
_ ,

SR 19 7K f R BK 60k 1R . 2K !!6R 2k 973 *K 20R 2K ick . 2E 9R 27K 347k 374Crapples (Paavsis opp.)- . . . . . . It inkalley. . . . OR . . . . . . . . ;p
. . . . . 2p .

1 venatal '.oe nt if u st ion. *

k kept.

R Released.

O

, ,

.1 __. _ _ _ _ _ . _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - -
- -- j



a

543

|

i ., . e v...;?

' feel 69f'Wev delt 1908 the kost bat 14' T eSth Sutbet dat 47 augull 1%0I.

I Uni '. he4 A d huts ,AU NttA

e At ha t here f aith (lWh C h at , lett b O rv' . . W e t ta4 4. F es t i n th46

(h t t t es t k'itid t , l le st
kivel Stars it e ! a _a f_tt J wo
hit leN efetufe li i II.h d.O )2.5 2 3.( 4?.O it.D it.h Eld a .L 17.0 2 2A.E
e nry my e n! ;t.v :6.s St.s zu.t t'= ss :).O a n.o 0,s :ta _ ::.s _
lius 4

a1 auf r.1 t g ( W. i ).60 h a e 4 4
l5 6 f t t t Neti (l El*I700) % % b b
.t' eve Q 1 ,,i! W .?l M _ 1 t s c IP1 AL_1etal 6 er 11 4 forted?
Af$6 le f 8 * * . 4 3 7 1 2 . . . . Ii
itot Caught . . . 4 4 . . 1 . . . * 1)
fish kept . . . . . . . . . . * *

hous e !!nt+o . . . 2L% 6,00 1.00 1 $0 3*.00* + * . *

(at:t'ffftt' 4) . - 0,71 0.01 . . 2.ft . . . . 0. D __IN'Ltels:
At41ett 16 ). -

Ilah laubt t 10 3. *

fist felt . . * -

bleuts 1ished 34.5D f.50. .

J etct/ftfett 0 .i . 0.7% l . 2ft .

Wuen
__

e t s e t r a t t .e I t. Total .
h *k

,

thanne l tatit sh #D #. + . * * * * * * *

hal N uth 4:ans 19 . . * 16 * * - * * il 2. . .

4 _119, . . . . . . . 79 ?P 2. . . . .

s Lett.
& ka leess-d.

i

latie v J-IP

t reel survev dat a f ree the Lest bas let 6act, norvey day an A6tust 1682.

Lay 6 Ib le bat 2 2 fiva M Mon
heathet Hege tattly Cloudy (leet, l'attly floudy, Wette34, Ostily (ILWy,

Ov$tteet Wittdy. Cleet
livet $tepe ( F. ) !f*

_ 1N 0.99 6.99
Alt 1estetat ute (C ) RO bd R$ h.6 26.1 it 6 15.D lb.D 21,) 47.0 23.) 2Li
,ai e t 1ennt ut e 4 ) ?t 0 ;bb 31.5 ).5 27.5 R$ 27.0 ?6,6 th) 21.0 77 0 2 2 . f.

e. e .

a) Etnths (M10130D) e a a e
b) af ts thwh t ' IN -l ?tm b 1: ) b
() e M t 1 (I?al.?IDD) e t t t fnTA1

Total ter laan leta$di ,_

Anglets J 4 * 4 * 9
* . . * . . .

T i n t- (suglt . . . . . . . . 19 1 * 20.

#46L kett 47a . . * * + . . . . + 17
Heuf s fished - . . a . . . * 11.00 * 4.00 14.00.

b. atthfiffett
( (h) . . . . . l .7) 0.12 1.M
ay Tetales

. . . .

_. Atit l e t t - -% 4. .

Fish Caugtit 19- 4
. .

Fish tept 17. . .
Hout s Ptehed II.00 8.tW)* .

Cetthilftett O.) 1,?) 0,1)

Ejf,lsatiasb
. *

s e ) r a b t a V e e b c Intel ~~~t hanne X Ik. . . . . . . . . . . h lb *
Eoc6 bees SK* . . . . . . . )g 3. . . -.
kedbteast tunf16h 2k. . * * . . . . 2E 3. , . .

Pumpkinseed 2K . . .* + . . . . . . gg g.

Bluegill . . . . . + . . R . . . )g 3.

Sunfishes Qy n jjt opp.)I lp. . Ik. . . . . . . . 2h 2. . .
Emellmeutti 4ase )K. . .. . .. . . . 3r 3. . . .

Valitte .

. . . . . . . . It . . . 1r * 1

1 General identif ttataan.
4 kett.
k holessed.

O
4

''

==i.'s . . - . - -
-

_. _ _ . _ _ _ _ _ _ _ _ -



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

5 't 4

1stle 9.. !b

'seet s tvet data fr.* tte YHuf fut es;h surwet say 1 81 Auswet skel

Te> ~5 ' Tim 14 set T La ' 6At
eesthet base l'att b si .ter. Parts t. m.

Fettly Clevdv Cleat I
p tset $tage a) 1. * . a 6 u
Att tent.oratute a l 3,' 3. $~ I st. T.T~E 5 IC~ J).' 7U

!'.5
. i . I7

9 tj Q3 t t a i t i t "i it l' h lf * 24.? 2%.4 J1.9 l''__ 4.% .'.5 t (1 " li.0t

h e. .
n i v e r s i,, m . i e i . . . .
Ib a f t e rtwet, (11J).!* ?) b l> t b

everi g tv .; i*i
,

1.- t a l ter im 7 ina 1M __e
c

l

Af glef t . iv ii 10 13 /1 12 14 26 ) 9 16 167
fish Ca pt t It il 17 % 14 11 1;9 46 i 6 1) it;.

Fist F e t, t 16 14 46 J 5 9 15 # . . 4 IN.

bi..vt s i t e t e:1 7. x i.; $6 41.*v 48,09 19.'$ 48.M 18,25 .R.M .t.99 ),W 11.46 Ji... 3 )5, @
'vt 1. ' f f f t f t 'h'

T W Eiil.i
. h . =,$1 '.01 0.25 c.ie f ,0.5 g .8 4 i 6. f i f '' .)] f .#)

Ar.3 l e t 5 41 44 $4 26
fleh taugtt )$ )f, 4tF 21i

I ftet tett 4 2) )) is
hours Itoted 91. N 96,25 112.2% }&.10
.tt /tffett 4r

Qe, Jet
__ % 6| 0,11 1. t es Q,Ut

,l_g I_ _a t c e t 4 t . e 6 t

t e ar se tetj . . . . . i) (k . 1> . . . t6 43 )
aut;1tatt . . . . . . . r . . . . tr . .

D ara el (st r ash . et ;R #L 73 16K lt 23 Je )g ;p 10k pt ly ;k . . . 6t t 60k !H
Mt tmes 3t n . . Ir . it . . ty . uy . 9.

teat toas t s un f i tt, . . . . , . . . . it ik . 23 2.

Ney- 6 t o. se ) . . . . . . . . . . jg it . I
p lue g s t i . . . . . . . . . . . 3 sg . $
bef i she s (t_e g l,e ers.)I . =K in . 1p . Jr )# . . in 6r 9k 15
S w li smeuth boss . 18 IF !) 19 68 . 61) ey j)p . 26 2R sg 953 iou.

1argemouth base . . LV . . . . . . . . . ly I.

s'h t t e t i et s le . . SE . . . . . . . . $g }.

$ late traitte . . . . Ik . . 16 lt ik JK IP Sk 19 6
tratries fPo*cale otti.)I - it . . . . . . h I6g . 6. . .

. e i l r+ g.e t il.'~~ . . . . . 13 . . . . . 13, ;g 1, 2

melle;lal uu tt t i t i E n.
. . ;pr

I' Me ~

. 1r . . 19 $3 . s ;- . ;y t yp 15

F 8ert.
.1..... y

4

T a t- l e 9. 7 - 10

t r ee l autvev dat a f ru t he G6 f c r es..li sist ve . tar Ari 5ertestser 1662

l'o r * b e t, il hun 4$$st 4 7 Motibesth61 Wettset fos. Fi g . Partly I'leudy. Wertant.
th e tt set Oveitest Part1y Clot.d y

Inver Staes sm) 97 d WA "M 0 63
A!; t en t.o r mare (C) 'l 6 . , 17,0 s6.0 JJ.$ 49.0 .t.5 17.0 2u,5 18 3 l?.$ 11.0 .M
bat 1 Tr ierature (f! ; l d,, li 5 21.5 JLA 16.4 !*.9 17.9 19.5 19.0 17.3 If.$ 18.4I1we a

iI metrit,g (09 % 1 %0) e a e a
t f af terimon (1101 1790) ti b ti b
ci es ent ry (170l+?laN t r c c TMAIEiDM in7eEt3M s
Anglese 6 5 7 16 11 ts 20 il 14 3 ) 126.

Flah C t.sht JS 17 3 04 22 63 37 71 24 1 (J 1%.

Flah Fett 4 % ll # 4 2 9 5 . . . 5)Hours fished D,17 14.16 2,91 4.00 I4,30 $6.30 it 51
Jatrh.ltfett thi L D+ 1, M l. 71 1. H 1.51 1.1; 1.7) ~

*l.tf 31.66 . .W 6,00 266.12
1. '?O 0,7? . 4.2' 2.90 1,u

Day lotals
Anglete 19 49 $$ 6
Flah Caught .7 149 127 1)
lieh 6ett 9 2R 16 .

bours itsheJ 27.27 111.00 6 3, 3$ 10.50
dayg t o rt th) t.'? 1. M i,16 1.2me . . t. c . t e a h e . t c h e .1
( assat, carp . . . . . . . . - . . lk - it iChaisnel satitch It IK At SR IF IK - . Ok 4k . . . RL t ilt 19

.

Imk tie t s JE 25 Ik .' A hR IK 2R I F t+) IK 1R - . 64 7k 2?A 29
.

Slue s t il . . . It :n . )$ . 18 . . . . IE 49 3tuottehes ([_epoein opp.)I |K ;F - . IR 3r li ?lt IR !?R ;R , . (K 47p ilbe.all euth 1ase IK 171 3 ist 18 9K 6 05 6K 78 4 Ilk if 2Sk $K )PR IK 1;B - in 7R 2M 19':0 .
14 seen th base . . . IE - . 29 . 1 F. . . . 3 ilt 4

is Q n et h it . . . . . . . . . . . . tu iT uene r al uent if n ot 1,in.
K kett.

| mete..ea.

-- .-. -. . - - - - - - - - . . - - . -



545

istle 9. J. 31

r - 1 avtset sato itse the best !au fvt e n t t. *utve) des n festeelet 16P!_

e.tha t e 66J is 64 $ lSt iI tic t_
ms fNettstt to, fa , f$tti i u rw.nast.,

Ch' e 1 ( a t t % 4 i L 6 61 f$r1}j f li' we )

$1 Vet $lege te) 0.0- ^ *' e' 1 6-

,

A l f' le#tef at uri (if it.0 i!.( lb D 4,. f l . (- +8+E [f . . ...L .b ii L b . i[ a+i

line hnemidoat v' . s : a S+ no n t. nt o5 it it a 'ut ^
it 0 !*a

,

ai met t,arig ie sw i nto e e a a

Il a l t e r hNY ( l P l* l19f ) F t. ] $

( M g j9 il't hilDD$ .. $ t t IMM
btal let I lme lef 1M 4

Angleft . . , j $ ''. . 4 . . . 16
fief I a Weit . . . / 10 . . .

' * a . . 6)
flot 6ett . . . . . . * * . . - . A

twot6 fltb 4 . . *6 D ;$ 21, 4 )l .% 3+Dh . + . 4.M* .

L'

t., n' t_. f f f f aJt tt fk l . . . 6,M O.a* . . * . 44 Jh . ?,'e*

; .i.,

Aleglef 6 + 9 1) .
l list, (aught If )) ..

| | 3 J1. l.e g t . . 6 .

Doute listed 21.75 34.H. .

letJh/fffett tt ) .

fum.e
. fi , $ '- P. If 0

it a l e a _ t a i t e t t lotal
sk . ta 2) I4Aa ) v al l a el. . . . . 6. . .- it ick . . . .,

46 fknth t.aen !$. . . . . . . . . . . . .

Ibee llecutta taes . . . it ik ;L D )k 2k tek 1;. . . . .

gge . . . . . . . . ;p . . . . p }
k 6ept,
8 helt46ed,

! table 9./.12
|

t reel survet stat a f rom the last tree tot e nde autres day in 6et t emtist 198L
,

l
| !se $ bed 14 bun M int . 7 Pen j
i 6*ather t%eteeni he, I n , retily ci nay, w ettest,
I thef test 1%etsa t l'attiv Cloudy i
| i ne t

e r...e
te ,

_

n.o c.e <# nwna ;
t.iute m o. . o i9 a,5 na n.c 2.e a na ;r,c .o.3 na a., uoi

iepj gature (C) 7.,t ??.0 7 2. + 26,6 7P.0 71,0 19.$ 1p $ 't.) 11 $ i t . fi . Ita
se

si met ha. . (D9hl KO a a a a,

| b) af tertwnn (1101 17001 b b h t,
,c) eventti (17DI.ipal c t'- t c tt Al. .-j,

he a) let lamie lets wa ',

Ii At)g le t s 2 ) 2
+ e * 1 10. . . . .

Ftsb (auphi 2 f. . . 1
. . . . . . . 9

Fish 6est I. . . . . .- . . . . . . .

heute flobed
f,

1,00 3.$0 . . t,;) . . 3,00 7.7). . . .

j aj th/iffett (10 . . . 7AD 1,71 6.00 . . . . ;,16. .

Ite y Tetalet I
1 1 2 IAnglets a

f
Fish Caught . 6 I .

f$th lett . . . . !
ilWfg I4thed A.50 0.25 3,09

!'
+

E ve !ffett
. I,78 4.00tat tb / th) .

, e t , t. t a i - t a , t mai ;
Ltiarmel <st f loh . . . . . . . Ik it i ;. . . . .

Sunfishet (J eren ts app.)I 14 Sh. . . t,ti t. . , . , . . .
gsmalleauth liase In. .. . . . . . . . . . .- In i

. . . . . . .
'

1p 1 fbirnuth t.seg . . . . In .

a (.enef el 4tientIIhat tuti. !
I sett.
t teleased,

h
k
>

I

k
>

0
-

P

I
r



A

bb

:., t w . . n

treet e.rses .1 s t a its the Ytt $ fer esih ownes var tr. Fe t t es.l er 1492
E** 6 med 12 Fa he +1 -

t

bea t' e t Aetcast hase. P'at t ly Cloud e, ('ve t t e s t .
Overtant Ovettest Fattlv Cloudvlitet stage io) O w

M !$.0 21.5 'il.D 19.0 2 ). 5 lU
Air ievetetLie iC) LEG if.4 lU 2t .J .W.3

.

u+
.1

_4 t e t leaje r a t u t e ,( r.T 19.t i?.4 iL 74.0 21 P 24,* 17.5 iP,$ 18.0 17 i 79.0 't.0a ,e.;

aJ su r r: A r g w w.13%i a e a abs aftet W h ( l )D l. l ?'O I b t 5 be v e a i ry a t v 1. . | v 5.i

rtotal for liee rettedi pgg
Attlets 6 11 10 6 9 6 16 #- 12 3 16 ;9 127fleb inocht 11 P i . 10 ) 14 6 27 17 66 15eIl6h left .

. 6 1 . . 5 2 1$ i e - 12 17 BbH uta Flehod 12.30 16,36 1; !$ ).?$ l$,71 3.$0 0,00 s.92 17.02 3.00 18.00 61.50 2s0.9)t eM f_ a. . i t i .gt_ r , g; n 6, n,gs . n, t 1 t. r 6 0.$0 0.6' t.81 . 0.te 1. % 0.79
+

1
.

Ats;ets 29 it 16 65F i n t* Caustt 27 13 17 t.1fieb lett % ? 25 .9L ws itated %.% 23.90 ta,a6 e2.%'et1hilffaft <0) e.u 0,$6 0.76 0 %eles
I'A c t; h E serp

. 75 - ;I~
e L. c a ti t. 16tal

a b ( e 4 --

Jr . '7k . 66 - 3L lik 4
.

d atmel s at fiet M . . . . $K 3E lt . . it ilX 6k 17Pm b tans . . . . . 2k it 3r it . . Ik 19 7 t: it 6Elnestil . . . . . . It . . . . . . It ;!bntist es qeig opp. s l 2R . . . .K 23 . . E 13 - Jg 65 11E St '6bhallmouth bass )k it th 'E 13 1k 2E $k 18 3R
.

2K Ik 19 95 19R 481 ata ewuth tsass .
. . . . . . . . . .Blatt startte

trettlee i bs e i n esp.)!
. . . . . . IK

. It It . I
. . . . . IE I.. . . . It' I t . . . . 4g 25g 30g 13 31teli a tetth . . . . . . . . . tg ik 25aallele It it 1F eP ID . . - 1F 29 . IF lti . V |p 2K lir !?F M

2.

I uenet n a aent af imet h n.
6 Fett.
P Feleased.

T a ttle 4...).

treal eurse, dat a f r a: the LR f er oath wrvev der S ti Octrber 1982.

In w bat 16 Thv 11 hun il fitbeathet Pattiv Cloudy, Cleat, Patt.y (toudy kindy, Overcest.Clear (No r c e s t Clear Cleara.s ve r Steve io) 0*'. ." n." 9 4.Air f ew.r et ur e 'C) JN) ...a .2.0 12.5 16.) 11.0 4.5 40.5 14.0 7.) 6.5 10.6patet try g t.te (') F% 41.$ 2.0 16.0 1% 0 19.5 11.9 lisi 11.4 II.$ 11,9 11.0!smesi
__

af acening a 4%. 410m a e a ab) afternaon 1i101 17006 4 b b be"2111'11D -' '
t e t t T31A1!.ta! Pet lame TertoJ:

Atalete 22 le 27 4 e 6 2 g 4 3 . , , ,itch lavsht 6# 80 Si 2! !) 6 I | 2

.

1 - 26$I1sh kept !? 25 2) 12 ? 3

.

. . . . )0- t s 11ete.1 33.75 67.2$ 79.25 12.50 25.00 10.00 $.00 2.00 S.50 - 1.50 - 224.?s
. equ

fQ 2.N l.++ 0.M 1. M 0.66 0.60 0.2n 0.;0 0. 4 . 0.0 . 1 pa4td;le 10 'Le T-t.
Anslete 61 21 5

lFish Laugu 200 30 g gfish k rt 67 22 ).
bore l'ished Itc.2) #0 12. k) 1.50Catth'Tf("It (h1 1.2% n,to 0, y p,oyege a b c a b y. e t. ( a t letalChaime f~~at in'. 11R la ,E . ik ist . . . . . ;K . ?g 1.g ;t

--

bc 6 hace 2E hk M 2R 4E 4R . . . . . . . . .Re J tsi e n s t a utti l a h lk . . . . . . . . . . . IK . I

Igg vp 20
Sunftehes Qef g opp.13 Ik 39 7R ** BR . . . . . . . . . $K IPR g)&malltouth bees 9k 1011 14K *tt tK 13R I ?R 9R. 6E 13 JE )R 1R tt 23 . * . $5K 110R l t. 5Latgesw th bass ik . . . . . . . . . . .Slack rrapple !K . . . . . . . . . . lg . 1

t( . [
Crapples (P e <ts arp.)I . . f' O . . . . . . . . . 9g .g 1)i deoetel AJentil h.stAun. '"~

R kept.
R Released.

9

(
.

.
. .

. .

. _ ___ _ _ _ - _ - - - - - - - - - - - - _ - - - - - - - - -



_ . _ _ _ _ _ _ ___ _ ___ _ _ _ _ . _

s

|

| 547
.

i
i

1stle L. 34

I -8661 survo state i s ie t he best has i t. : eett. murvey say 4ti Ot t obet ATP4,
- --

. - . . .
I 6 has n. N *Cs JJ pra
1 -a et he r C' sat fleet. !attly (1% k A rm (ger5est
!

.

' Cleat Cleata etta61 sthe,

| kort 1-t e s e tat hi 0 e t.M ._9g
A6t letteratots i t. E ; ) . t- 40.0 1).0 l',b 17 b 6.t 11,0 11 3 1.5 6.0 63

10 . '.'
4

betit J 3 erature (f _ M,s it.( . ;;,D 1410 .11.0 1%.( 11.0 11,0 _ (1,5 11M 11.$
Tsue:
a) m entrir mvh-i mi e a a e
4- 1 afterfw e> ts3Di.ti m ti t- 6 b

| gh' et tijf( 11 T- (W .A t t t c 7('7Allar.e len gd;I as r

j Arst.i. 7 . . . . . . . . ::.
* t tSt Cauett . 3. 35 30 . . . . . . . te.

I1sh kt;-t ). 3 . . . . . . . . . .

ht et e f a thett 6.00 10,66 . f,Op . . . . . . . 14,99.

(s rt/lffert or *.t r ~1. l P . ),00 - . . . . . .

IRT' t i . m
s . it.

*
;
4 Ar.616 t 6 10 2 * .

| fish Laugtt fe t |0 . .

( fist i s3 t ) . . .

h uts $16hed 46.69 1.00 * .i

J L g iffert ftt 4,(4 * 0ft . *.,

| heisee a r, t a F r e t e a t c letal
LtnelM13 h Ek ;6h . ilf 3 K ' ~~ 64f 67. . . . . . . .

1 kht tass - ik * . . . . . . . . . . It 1
I 78 . * * * * * * . * * 78 7i htftaben Q f 3 ert I * .

badlanowth best 3 31 33 3 ** . * . . . . - . . . .

i 4 11tve . . IP .. . . . . . . . . It 1

; T W t.) anentu n tter,. |
j k kagt, [

$ beleased. '

i
,

i
j table %J.3%
2 ,

; treal surves Jata f ra tte 1 st ic for m b eurvey eny s et % t4* , 1982 .
ti

Iav 4 ket . 7thw 17 kun 42 art
beatter t'l e.e t . Cless, W ertant, tartly cloudt niinoy. th er cas t . I

rattu (;cua l'artly Clovely Clear Clear
'

er Stage te+ W
. . .

0.*' O . ve- 0.oe
Temperatute K) * .0

14 Greins t ut e (C i
*

2J.0 tid 12.$ 16,5 17 6.0 ALD 11,5 7,0 4,0 n ti.03 ,

71.5 71.4 15.0 10.0 , 16,0 '17,$ 1)J |7.5 11,% 11 ) 17.0egl1 .,

; es
.

a) me r ttit,s t 0WJ- 11E0 e a e a
j bl afteta.+t= (1301 1700) t- 1 ti t

4votey (t h 1 PirM r c c c Tim! [haa4 E l me lettsda'
iI. Arglets . - * . i 1 3 ;

. . . . . .

! I'tah Laught 4 1 .. * * . . . S
*. * * .

Afath kept . . . . 4 e . . . . . . 4
W wre Fished 6,b6 [. 00 3,00. . . . . . . .

{ *tch/f f f or1 (tt
tat htalen

- . . - 1. D') 0. W 4 . . . . .
O , F )'

'

Afglers . ) .. *
Tish taught 1 . . F.

lsh bert a 4 = *

Hauft f l e heil 6.00 ~

.* *

_ ej e t /f f f ort (h)( OD* . .
_

Qt t j,t e e t c * t- e a t- c e b e Total
h N ishes Ot'rva h art. ' . . * * A 16 . . . . . . A LA 3
(tapries stree ts spr.) 7 b' * . . . . .' . Ilt 2. + * * .

:1 betSetal idetittfisatta .-.-
E k664
R heltaetd.

I-
. _ _ _

._

?

5

9

I

. O- .

1
i

|
.

P

5

$

- . - . . _ _ . . _ _ _-.: ___,n,_ __ _;._.... -__ _
_. , ,m . .,..menw ar w n_ n.v+



548

.. ,e v.m

reek s,rses e s t a t r..* t t e WA ter each s u rve r say a t, s t ( t.e s lu;

e bd1 '
.

b.. . t e t g
t; eat, ;est, wetteet, tert 16 i n uay6 -

aertnet,*le
htta. 4caer tatt h ( euev ' '. J a r Clearetel 9fdge %J

A)g h M e f s t ,t y !( )
_

d ik v'
. W..' j , ) fJ, jp, j$,3 gp,; . t. , j,,t ,, . 3 g,' > y,-eter Te. 'erste. +

T c., g ;
'

ti * :),' s is v '#.s is, t-.s 1;.s 1 : . i. , ,s 11,
, ,

a * ee t t t e s ; U - 1.il i a a a at- / dIte-N:h ( l ji' a . iP l tr b t

7. .i&.L1.U' &.L $5.A V ' 're h 4 ..e s er si d L ?'I

Artu.e 1. , t> 10 9 1) la e 4 I q. 10?P p i t evo t 61 6 11 6 - *
..

. . .. . # 3 1 19'6*F 6es t 10 a . 1 4 1) . . ) . . - VsH.wrt fiebe t al, i 15,8= 10,$0 ' ?\ 29,00 1 ),0 4,h? 5. V I?. ;$ t,'s 17. 19
* 4

er:t fff et
r. --- , s u . s i -~~.',

.y t,tt ,)D '' . ? ) 9.?* '
!! . .i . , e a 0. 5 i

" 6iers 17 11 3D 9fish : s sa t t el 17 9 12t in* #ctt 31 2? 1 6Hest e F a ehad # 7 . )* 6=.?$ 11.25 10,25: u t t ! :'I f f . r t it' 9) 0,$1 f' , J P 1L. l
._

i*

m[etIe4:n s.,r 3. . 71 -
i ti a e b t;

e & t
I; i t}

T
. .6 . . . . . . a .3'. tan.el natfish it it er ;P . !i il M . . . . . i i,t. n 17Po- 6 9aos N 3R . . . it . . 1g . . . $y 3p p

s +

beitreast sunf l eb .

he lit * ,t b Tee n;g org .11

. . . . It . . . . . . It . IN flates i t er 1) ;n . . . . . . . . . . )n )1E 7k 3 ;4R . . 59 It . . . n ;) 33 6A 67p II
.

llath .rars te % F t. . . . . . . . . . * 13g=.j l u e IP 'J P . ' .t '# 6F N6 . . ;6 'P . !b 4 . ipr |19 19
13.

i .e ne r a i taeht&licatl *
F Fett,

k feitamel.

14 t> i e 9. . . ? #

it.ei a uf t e v data f r ith the ik fL-t esd p ut .ev dev in %vtetet 19e2

hav ) bed 4 .se t 49 [h u A4 Sonhea t he' t I t'$ a It r t i V ( l -:8udV h j P41y Ir$3 0$efattly C10udt Clear bifbly Iertlt Clcudd I#ftlY i!iuJfRiver Stare (R) f' 91 I Ol I . fg _ _ _ fair teu er.tute ni a.e ...s u u L u . i a_ ..ay n tgr_j e wyy r a t u t e (P !ks" I? O 11 S 11.3 %,0 %,5 p _0 P $| me s ;

4) ac e n a r,s MN 1 IN ) e a a abl e f t e r0 duti II))). lido) b b

[ tal let fa btlodi
-- *, b be s c r i f g i. t 'J. 1| $ *,,+ 1

g I
g g* i 1.g t

ars tei. j . - . s - s t -
7 . >

g . >
an . < ..t , gn g gi . , , mIlah lefi I 19 j * 4 I i ) y ; 7 $ .0A s.t a f l e r e.t 1.50 9.00

.- .t c fi I f f i .T.f. 8I) '.00 ,f2 M
. 11.30 . .,D 3.00 3,50 10,;$ . ,, t , , i

,
r

bat I s t .t l e ;
.

0 . 6. l
E (. '4 -- : i.I1 8 h,$] 6,6$ 8 1,t7.._w

an61ers i % 6 11Fast Laught ;6 ? $ ).Flah nort 26 . ) 96 twt s Iished 1i.50 11 '30 7. D 13.714 at;t 'l f f c t t '. b ) .1 0*1 0.F? 0.40ydes ,,a t a r a t- e e. !-
_

fe talkma f.e a e .E - . . . .KSunfisten (te{cate art.)I lk III *
. . [ . . [ 9 . d 1 ; 5. in .5

.

Soallswoth Ues . Oh j . ;F lh
(tarines gmju_t,s, opp nl 6k hK g . .

jg !k ik .R hy ;K 7 E .' R ky ist ilR Ji
g . . - .

1 Ane r al 1.2ent t i ns at ion.
. ;- 1;k . Il,

brs el not (taducted dae to dathness..

K hott.
R 4 3ee ed.

6

. . . - --



549

1stle 9. 2. H

O.*elsurvet
dela frie the mest ben f or eet h as.rve y cat in beitt er 169;

~
y ) bed 4 f.a t it P e h uf

beather f(4, l'ef l a t Cloud *- hinds, its. le$.
Isttiv (louh flent bthdr mettest isttle (leads

$' vet itset te l (3 4) 1.0f 1. t * l */
Alt lestetetute (() 1 I. t: 21.) E D' 7 U IC it.O
belte Teygt uf e 4Ci it 0 It . $ 6 ( 6,0 .br e , f. 4,f 4.t
Iaws t

ei neri;sh, amub. I wo > a , e a
t- ) af t ether, f l 3Di= 17 0H t t t t-I I A 'ti ei e r iff ( !_7 01 + ; ] Of. t s 6 f 1:15i

Ietal Ie r 1484_ lettedr
4tflet6 + = = = ' * * * *

p - + = =
g

- * *

gf ieb t.aug t-t *
g

P, . . . - . v . .
f.T a st. legt . * v- *

buts fis;,ee . . . . * - g
- * *

E t7a{i.:taistfffett 41
-

g
-

g . . j -

+ *

k+gla f a *

fish Cauptit
* * *

* * * *

Flah legt . * * *

Houte fishati = * * *

(st(h /If f t rt (b) = * * *

h_les ~~t i e t ; a t- t e I ( lv'aia
n

i bufvet htt $ cta cr e ed d ue t e det 6 ness.

Tsale 9.2+4D
,

fttel survey fiata (tpe the last bat frt epth totToy det in hovestbet 1992.
u

Lav 3 bel 6 f.at i M hu il Lt.
~~

beathet tre. fattiv L3%. (Netrants leg,
f aith Cleude Gleat fatti) C leid y l'a t t l y C icun

Diver State 146 0,9) 1.N 1.f+
~ iT T D

j .0;ur tme,atore <n T*.6 a.s L5 Lo Lc u.s i

M1,t t len erstyre (0) 1.,0 H4fw t,* 10 $ 0,0 J,6 a,0 f3
Timese

a l ad.rpit,g (99:Mhl3DU) a a a a
b) afternte 0 396+4700) tr t 0

, t .

_1el Al _ _ _' OtpfypM*nb ?lho)
, 3<* t* t* c'

tal let inte lettoin , , , ,Migleis * * t * 4 * +
. =

% t 3 6+- *
Flah Caught
F4th tett - -

g . ; g
. E

. . s. , . ; J
t'a * - V . * * =

llouts flohed

W htalsi
=

[ 2.00 j
- + - =

[ 2,00
= = * g= , + =

(a t t h /tIf ett P, ) 1. 00 1.00=

441et s * 4 .

flth Caught + 2

=

* *
Fish kept - + * .
houtt fished - - 2.00- * -

- .

fattb /l f f et t th) - 1.D0 . *

F; tithe. ih-m etr. >i - - so
<ie- a t < . i- i a i r . t- c t<ialsu = n so La - . asu. . . ,

fWWTY fT tV [Y $PD V f) t19YtY
a t.etastal identification.
? 6vivev nett s phducted due to dat hnese,
B h lsaned,

,

O

. _



l
J

$50

. . c. . . . . . i

Creel nuttev data tree the YHCl fct ee6h out,ev dav in hcvesntet i4P2

3 bda. t- het if '' y )l
^

. s t -

mestter irg. C l ea r . W errant, fee m et(ast.
rettit (14dv FAf t ly flouJr Fatt1r Cloudv fatily ClouJr (Diiet st age ;cs < 41 1.01 1 M 1 '2

Alt leraetet te tir W.I M 21.3 6.5 15 53 E5 10.5 M E7 T.~$ 46.1
M,tet_le* etat,.ie <,i

i n...
. _is 6t.0 1( 6 g '' 10.% la.s %,$ + % 5,% e0 9.4 e.)i

,
.

al m . r t.1! t L %.13X ' a a a a
| b) aftetri en gi Di.|??') F b t )
i .lm e".L' t ' P -ll W * c _i ( 1NAt

S tei ler inv rettui
Abs!gi3 . 11 5 6 4 $ 6 4 7 ) 0 12 7QFist L avs' t . =! 10 4 7 1 1 . . $ ) 10 96Fien test - it 7 I ) . 1 ) I t $$. .
Heute lieb e j . J4,$$ 4,7$ [,7) J,$7 % , 04 g,$O 9,$$ g , WJ ) , '3 0 ?,%) g),3 $$,;6

.

'atr' f i t .t t it) 3,in L' . t h ? 79 . 6? E L'' S 0.18 . . lie) 0,so 0.'O 1.;"
*

- -
let lutelt.

Antiete li li 17 JJ
fitt teurbt $$ !! 1 26Tish leit li 6 I il
1%f e Flohed 19.13 9.51 24.0;1 16.50

l e t t h... f.f f. o r t ni '.9' 1 .4 f' N . th F I
li e t. J.e s

..66 t . % ;) . . . . . . . LtK it le

!e ( e b b s a b c
he t> a . . . f e t a 1. _ _

t a

ht> f t e4 e s f} C y srp.)! Sk . . . . . . . . . . . )b )
*

Sc411*e.th tese jus HR 3F 2R lt. 2 h |k.
IK 2 %. att =0. . . . . .

(fattle6 1ygle arl' )I . . Ik . . . . * * * * . * ik I
'elle't - D - It - 10 IF . . !F ?) . IF {R #F 9R t ,4 14 %
.

l veneral teentificetten.
j f. 6ett,

a Del...ea.

let le v. -.

Lieel purse 5 date It-* the Ch for eeth swrvey day in l'et ember 16?'

!>a v = he t 6 Mvh 19 6un 41 IweWatter Wettant, rettiv Cloudv. Dvettast Partly claudy kindy
llest (No t tan t

blset blage tot 1.36 1,79 5.it 1.36Air le*tetstute iC) D.D 41 $ 16.$ l$.$ 0.6 1.0 4.0 1.h~M ie M en eratute ## ) 4." 9.% 11.5 11.0 1.0 10 1.3 1.51i t e.e s :
al netning s h %.1.ldO) a a a ab) a l t e rhtw h ( l TJ l .17 DD ) b b b b

.d._4*M QIIU . ? ) * '. ( I Ir c e TM Al.10t let fase settvai
6 > >

. .
> >Anv4ers ) 10 g 4 3

.
. .ttet t asant 2 2 p. 1 . '

. .
g g ;p

g 4. 30 3,00
. h . .

. . p $ftot 6est . . G. i . M p.
gM mte fit.be.I 6.00 le.50

Mid {iW.IM_L2 ! . 0=71 0 l*
,

nu .

g . . g
. .

g g$,pg. .

645 .etalen
. . 0.10

Angiete 13 y , ,Itah Langht 4 1 . .Fish kept
I*

bws t lighed .' D . $ 0 4.50
. .

. .J a,3 t> it I f e {jj 0.40 0.?! . .

p e,ijg a b c a b r a b 4 a ti r Tot 81thoutiel tatilah - . hd 16 . 15 0 . . %0 . . hd AK * 1b. n l l e m t t- Fece TR 29 WNYTY . * SUNYTY . . 4PPYTY . . WPYTY . A ll 4
Autvev tw t renduc ted doe to dat hness.

F lett.
9 Peleased

O

.
_ --



..

551

1.ne 4.n.i

flett outsey Je t s a r te the best Lam f(t tes t tuttes det in 1%4emater 14Ph

. 6.i 6 u, a wn .. : ii.
~

.thee f set h Cloud., t'ett h (1eudt. We s ta at I" tag tioph kitiot
litet (Nett46E

k) ve t $1ste 41 1 1. M l.I4 |t)I
.

4h
Alt lewe t a t ..t e He 16.' ND if.5 14.5 1.0 lel 6.D .E
went yp t . i v i . u> v n.c u.e 17.t i.o 1.s - z.0 1.5
11 es a ;

. e ig a ve in. i t.m . . . .
hh a t t $ t tin- () D|. | t!R+1 ) b g {.
( ) e ve j e g e : 7N.. .Q ; I 3 Ig r e 13ALwi.3 per im usia,

A, r., i e r .
. >

t e i i *

g. . .

. . *

p . . . . . .
g, t o,,e m .. g . . g

. .

. .

i m eest . ..
e~t . n e +,e , .- i.no . . . . . . l.co

Td[t t t /l f ("t tra m r
'05 . 1, T k . . . . . . 1. bb

e-etere e . . .
fasb Leq*t ) . . .

fasb telt . , . .

houre italied 1,00 . . .

J at t F /t f f e tt 4H t . Oh . * *

ff.tij t * # 4 _f., # 0 f a t. r a t- e

'l t (d 3
al(iianne[ tetitab . M kt . . h6 . . h2 . .

,
_

lib .

t.UFyY . RP9Vl"r $U9VIY $UF'.Ti
i hive: su t etiduf ted due to dat6 ment.
& 6eltated.

Tat le t .. 4

(teel eutvao data liot the last One frt each pues n gay t ri tiet ee,1er 1982.

he) 41 t> %ft II buts h l T ue
Westlet Ovettatte l'at'lly C1budt. (Ne tt est fat tly Cloudy Witidy

Cleat Wercett
Alvet fit age it) .% 1,74

_ l.)? 1.16
Alt feitetatute Hi EO }0.0 17. f ' II.4 0.5 0.0 4.0 3.5.

katet te*retatpro it! _ 9, } IliL I?.A 17,? 1.) 1,5 ?.0 idTi% ti

O(*)l mihing
(fWLN1 M ) a e e a

-1 elleruhen (130l*1700) t> t< b bevet.t h i?Olallfwq (I (I I (I 101ALc
h_tal ter Itne 6ernoJ

_,

,
Aeplete 2 | D C

" l {* . * . * 4
Tith (sopht 2 { = .

Tinh 6ert . . m . . { . . i*
p 3* .

E IKin * . . . .
Heutt 14 abed 3 . 0 01 . 00 g . . . .

J tchiffictt 01 - 1. 01 . -
g

- . . .
g 6.00g 1.00 .

0.33bay lut als t
Anglers ) I. .

Ftsh (nught 2 . . ' .
Sieh Ke t . . . .
nours fish a 5.00 l.00. .

(yci/t,t _f et t It< ) D,4 D + -. .

hetj,tt_
_

NO

e b r a l' t a b c e t- ( letalbeinllsputhbass . 3 he he. . t.y 43 J
. . . .

Sr>VIT 5LPVN St'nTY StaVn
1 butves vist condu-ted due to darkness.
It Releessa.

O

e

_ _ _ _ _ _ . _ . _ _ _



c-
^

|

l

552

.

fat le 6. '-6 5
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Metalv summary of anglete ftth taught, tinh bett, bout s fished. L a t t: hie f f et t , and battent /ef f ort f rom it terviews ateach treet outvey area in 1982.
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htLELLE
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Otithly summary of afaglet s. (16h taught. fish kept, bouts (16hed, ated tatch/eflott lot werkden 6 and boeketut days f ree.
tte kept tw o,, 1942,

Jan l e t- %e t Art by .l ot- hi Att her 6g t bt !.g. g SM ALM1'!1
beskdays * * * 6 24 8 ID ! . 4 %. .

30 9 24 17 24 . 10beekend cave . e . .
6 146.

Q Qisg
beendove . * 139 227 12 I6 . . Ib . .*

612
heetend days . * 497 16 142 13 63 t9* .

3 7pn.

F,j,,e b ieti
kn6 o.y. . * 13 al 1 3 . . . . . it

.
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. .

104. .
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fattollffett n)
beesdase 4.70 4.39 1.00 1.$7 + .. e . 5.00 4.32. .

O beehond ca;s * * . ),Ft 1,12 2, k $ _ 0, $ O , 7 t. 3 64 3,00 2,$4.

* burve3 s swt s er.duc ted doe to ice.

Table 9.2 69

Motithly sunenerv of englets, fish tought. lieb kept, hovte flohed, and catch /effett fri vetkdav6 arid weekend date from
the last Das. 1482.

>=n l e t- 6ta t a t's v.my he hl Aug f,e t Ot t hm Ne T 1 A1Araletp
boekdays . * 6 38 31 66 31 4 2 3 1 200..
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.

$ 766. . .
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hokend days . * 1.9% 1. f.4 0,90 1.73 1.pt* . 1.fm 0.40 1.70.
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.
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O
. .
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.

keebend deve 4.15 12.35 B.3$- 61.08 332.57 116.25 1 % 92 208.50 97.8 119.$9 46.01 14.61 1160.02
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.-
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Table 9.2-51

Comparison of anglers, fish caught, fish kept, bours fished, catch /ef fort (c/e), amt harvest /ef fort th/ei between creel survey reaes te
the General feservoir, 1982.

Zone * Anglers Fish Fish Roers c/e h /e
Caurht Fert Fished

(1) west channel, west shore 239 436 116 362.97 1.14 0.30

(2) wout channet, east shore 33 40 la 48.75 0.F2 0.29

(3) west - center channel conf 1vence 179 413 93 341.73 1.21 0.27

(4) South center channet, west ehere 25 32 6 43.99 0.)3 0.14

d5) south center channel, east shore 22 10 2 17.83 0.% 0.11

(6) North center channel, west shore 9 2 1 6.17 0.32 0.16

(7) North center d.annel, east shor e 15 69 6 38.98 1.77 0.15

(8) East channel, west shore 7 8 1 23.50 0.34 0.Or,

(9) East channet, east shore 147 133 39 161.54 0.82 0.24

(10) East of Fall Island, northeast ehere 39 110 13 81.56 1.35 O_16

(11) West of Fall Island, east of Mill isIsad 193 476 92 401.18 1.19 0.23

(12) West of Iffll Island, northwest shore 43 18 6 44.I' O.41 0.14

* see Figure 9.1-2 f or location of zones. U
k

Tchte 9.2-52

Mocthly comparioca of fish caught, fish kept, hours fished, catch /ef fort, aw! hsrvest /ef fort by boat and shore anglers la the General
Reservoir, 1992.

".a r Mr May Jue Jul Aur Ser Oct Mv Pee T"TAL tl) 1 TTHL

ANCLERS Boat - 8 159 50 133 134 107 62 17 15 685 65.05
Shor, 2 16 151 38 57 32 21 34 12 5 368 34.95

FISH cat %!rr Boet - 43 353 138 246 544 319 200 35 4 1882 82.54
shore - 18 158 51 64 25 17 45 19 1 398 17.46

FISH $Is'T Boot - 5 112 18 32 41 46 72 26 0 352 74.89
Shore - 8 34 la 21 1 7 18 14 1 118 25.11

HOURS FISHED Boet - 17.25 335.83 86.18 223.16 32f +.36 229.28 !$9.00 36.00 20.50 1433.56 75.1 0
Shore 0.50 17.58 192.22 35.51 63.15 49.01 16.84 65.75 10.25 4.50 475.31 24.90

CATCft/ EFFORT (h) Boat - 2.49 1.05 1.60 1.10 1.67 1.39 1.26 0.97 0.20 (1.17)
shore - 1.02 0.82 0.92 1.01 0.51 1.01 0.68 1.85 0.22 (0.50)

HARtEST/EFFM T (h) seat - 0.29 0.33 0.21 0.14 0.12 0.20 0.45 0.72 0.00 (0.25)
Shore - 0.46 0.18 0.25 0.33 0.02 0.42 0.27 1.35 0.22 (0.35)

S o 9
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.

lat.le 9. 2. $$

le t tent c omp a t t ien s ' 116t4 s C *~ and 6el't Ifon enth site) a u tve r a rvi.1:e a s T*'.1 % Jeru r t- tbt agt. Letet14t 14Us

s_f'Y_ _ _ _

..1 s y sm sm. t .1m m, m m.. m imLittare shae - c.) ' i v.i ..

kalnbow tIcut b.2 o.2 - ** - + *

Brun truvt - * - . 0,1 0.2 . .

e61cathe tttwt . . . . b.1 0.2 - -

Nsatllunge + + - - t' .1 0.1. .-

(c m on catt- 0.6 0.4 i. 3 t.t 0.. 5.2 b..*

(tet6 Ghut- * * * . 0.' D.. + -

f alltish C.) - - * * + - *

Quillbact 'v .1 ut 0.1 0.2 03 0.4. -

i M.s t e out l.e t - * 0.1 * - - i.) 0.3'
t ettborn hop sutbet 0.1 0. t. 0.1 0.2. - . e

$berthead tedberse - - 2.0 11.4 1.3 2.5. .

Suckets (latesten>idae)* 0,1 - o., . . -. .

lella t-ullbead t.3 0.7 - -. . * *g

Drwn t ullhead 0.1 0.6 + + * - 0.2 (). 4g

1611w bullbead/$ town l'u!! Lea?* e * - - . . . .

" *t.el catfish 9.2 l$,3 17.5 !!.4 r. 6 2. t- 16.7 23.4
e .nihead ret fishee (!s telutidatla . . . . . - 0.2 .

Rock boss 14.3 18.7 ).5 7.9 12.6 23.9 11 2 ~ 18.9
6edbreast sunf{sh 0.7 3.2 1.9 0.0 C,9 *- * ,,

Creee vntish + 0.2 ).3 .)- - . -

Puma ttisted 0,7 3.2 44 1 349 b.4 0.4. +

Bluetill 0.5 1.1 3 12.0 0. t. 1.2- -

Sunf ishes (l tramis sit.)* 9.2 7.6 1.2 9.9 0.5 .0 3.2*.

6mallwuth Irase el.t M,k a t. 2 $0.9 31.0 17.9 h.3 18.9
Largewuth bass 0.3 1.1 0.1 0. 6, rn e . 0.t 0.2 c.4
W ite etarrie 0.2 0.6 1.2 3.1 1.5 3.6. -

Black traitte 0.5 2.3 . - 0.6 2.4 1.6 3.6
Ctapples (Pemreis spp.)* 1.9 S.S 0.A 04 1.2 7.6 2.s 4,6
nell w retch 0.1 0.2 - - 0.1 t, 2 1.7 14
Walleye 0.1 27.7 15,0 24,9 p.4 it,4 $,9-

* General noentifttation.
+ l e s s t han 0. 011.

9.2 $6

Vse of catch t+v anglers interviewed near TN1h5 in 1982. Numt
to the 1979 THINS auident, but did ett ervise in 1982,'ets in pater. theses derwte englets who tepetted that . hey ate flielf catchtrict

tse of Lat6h Jan l e ti Nr A t- r hay Jun Jul Aug $tt tu t Nov be s- lotAL
ANCittf

Lat 6 - 11 39 32= 217 91 el 36 67 42 10 99J
9..iease 1 3(1) . 9(3) _ 32(S* 147(16) 59(b). 91(15) 82(21)_.72(23)_ 13U_) - 5' IP(s) 532(100)_

1 211) e 19(3)- 3 1 2 - 3cc. way - 1- 37(a)'-

Ot t.u I 2- * * - + = - . - - 3

tat.Felease 3 li 9 31 it4 49 710 168 14$ 128 37 28 962
Let-c.tve Away 3 14 $_ _2 4 2 2 1 13

- - - -

Lat.onat
.

17(4) 2 16(3) 3(O 7 4 3 | 19(9)
2- - * * -

2- * - . - -

keleasesive Away 1 S(l)* -

Release-other 2- - - *
2* + - + -. . .

~

1 ~4 4 6 7 2 7 2Eat-Pelease-0ive Away _ - - - - 33
1* t - ke l e a * *-"t h" - - - 1 - - - - - - - - 1

1M al * e 12 0 ) ON 12MM **u 2;) Mai 'IPOM Ha02) 2710p 19 % 3 L $ 9 w) 29slin* Tot al saves not include 280 anglete f or whhh une of catch was unknen.

@



f
._ s

558

r.n e u-o
Reeldence sfid att grcup of aliglere in t e rv iewe d i t' 1482 who changed theit use of ratch due 'a
t he 1979 TY!N5 occident.

CitAbt NO 1 RI A1. 8 4
EAN;T OhANCFkl54Lthlt ( unt*e r land 1$ 276 24) ~ $7

Jasphin 31 575 doo 5.1
Lax aster 4 176 la0 2.2
tebanon 3 SL 6* 3.6
Yerk 53 1266 1339 4.D
nt he r 7 105 117 6.'

Auf Gkat'P 14 15 52. 5)? 2.s
16-29 1) 709 7e2 4.4
30-65 60 1101 Il61 3.2

65 5 169 174 2.0 '

* Te;el does tie t thclude 232 englers ter which use et t.a t t t, was unknowri.

> Table 9.2-59 .

Sumsw r y of two factor analysis ( n tarce testa for tr.e effett of month and area on anglers, fish caught,
fish kept, and hours flehed. N, tn'.sugh December 1982

ER Anglere Fish Caucht finn Wert Hours fished5t h * * * *

Area e * * *
,vnt h X Area N5 * NS 53
* higntitcant at P 1 0.05.
MS hot 51mnificant.

Table 9.2-59
k

Rasul 6 of Duncan's new multiple r'ange test for differences am ng anglers, fish caught, fish kept, and hou a
fishe by area. Ny through tecerber 1982 Areas underline are act signifttantly different (P 10.05) m,

are ienked frcm 'owest te highest mean number.

Anglet s 6est Lam East Dam 3 YhuS

-

- Cascht hest Das Fast Daz YMCS CR

Fish tapt West Das East Dan GR YNGS

1

Raute Fisha3 West Das East Das ES Gil
i

Table 9.0-oO

beaults of Ancan's new smit tple rarage test for df f ferences areong anglers, fia caught, fish kept, and hours
fieved, by month. Fay th vugh December 1982 Manin under sned are not significantly different (P ; 0.05)and are ranked fram lowest to highest mean number.

Anglers Lee Nov oce Sep Aug Jun ,21 May

-

Fish Caught Dec Now Oct Sep Jul Aug Jvt: My

Tish Kept Dec Nov Sep Oct Aug Jul Jun May

Rourn Fished Dec Nov Oct Sep Jun Jul Aug Ny
>

-

i

O,

. - - --
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Table 9. ;'- 61

Indices of percent similarity of species scoposition f or f ashes caught and kept from creel survey areas.
h nuary through December 1982.

C Altil7 West liam F a r> t Dam YHC5 YHCS East bam West Dam KrPT -

62 62 64 CR 69 54 61

b9 78 West Dam 52 38

73 East Dam 61

Table 9.2-b2

Itiditos of pe. cent stellarity of anglet residence for each creel survey area. 1975 through 1982.
.-u.

Gk 90 1976 90 East Dam;

02 86 1977 87 91

90 94 92 1978 92 93 95,

92 92 93 85 1979 96 94 90 94

93 88 95 91 83 1980 92 90 86 92 92

93 94 87 91 91 82 1981 94 9_3 90 95 96 94

92 91 90 82 BB 84 76 1982 91 85 85 88 91 87 90-

81 1980 1979 Im 1977 1976 1975 197$ 1976 1977 1978 1979 1980 1981

v- _-

82 74 85 S1 77 86 68 1982 84 84 89 87 90 95 93

'

79 79 74 79 79 66 1981 90 89 94 92 94 96

74 75 91 75 90 1980 67- 85 90 88 98

100 78 89 69 1979 85~ 83 88 85

78 90 70 1978 97 95 94

78- -82- 1977 - 91 - 95

West Dam 70 1976 95 YHGS

e

TOTAL . 94 - .1976

89 87 1977

89- 96 95 1978

89 97 89 88 1979

98 in ' 97 90 89 -1980

- 91 90 = 98 89 - 96 - 97 1981

91 94- 95 - 90 ' 96 . 91 88 1982
>
<

.. e991 < 1930 1979. .1978_ 1977 1976 11975
]

.

.- _ _ - - - _ _ _ _ _ _ - - _ _ _ - _ _ _ . - - - _ _ - _ - _ _ - -- - - A
*

-
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74! .6 .bi
|

Nearlv if eel s3rve v o ct! Rat es c f style rs. : 1 s t- teaght, fish helt, twa flabeJ. set.b.effert itae), and tartett le f f it ( L 'w e s41- a'N fr '. P I hr;m6' l'8*

tear Argiera fist i 1 a r-. tuors (/e LeeC agt tert FiC e ! q
v .* MD u s. .- J v .. r N 0, Ds

19'S liia? ig;33 gg?g 3g;;3 o,37 o,,o

14?6 12265 19 0; 6A23 21).6 r.4 u.11

14' 79, i(H thi (47'1 0.R2 s.M
i4'9 1 59 27978 ve* P942 33 D,3

14'* 139e; 19 m '30e '45 6 1.20 0.M
"e ;6016 M12. f160 2*940 1.34 0,34

liti 14 2d* =('44 11546 323?) l. 3 0.36
14d :49t. =%%0) 12 0.6 1. .' *,1 .3. .3?* hegt e wt initiated until Nv s

4ble 9.1 '

s et r ty sa'md ry of anglers. fian c eaght, tien sept. botifs fished. and cat 3 / effort froa the M. 197 through 1982
'an Fed he r Apr *u y he hl Aug ser xt Mw N TO?M

h'.L$ *L1
19'.* 113 12* 143 115 83 141 14 - 7331975 ; : 17 28 70 67 91 58 117 7 10 - 465106 18 45 12* 188 12. 1.e ?! 4 5 7?S

.

! 1+7' - 50 54 9') 49 50 .9 14 - - 356
*

19'4 34 90 234 111 !?O 147 80 28 1 895
.

1979 * 2 45 tot 158 138 101 73 34 31 1 691!W0 - ' 10 til len 161 17t 232 76 32 - 956..
1941 12 77 156 11 5 144 239 195 116 2. - 1118

'

1982 - *
2 .. 310 96 190 166 128 9e 29 20 105)Fl+ wm

147,*
179 116 163 l '.1 404 315 6 - 114*1975 1 2s 74 105 139 l '. 3 299 6 1 - 766106 4 8. 17 L90 267 237 423 175 18 - *

1321H" - 39 iS1 118 107 176 81 le - - 68319 M '
? 62 107 328 JC7 247 234 126 86 - 13971979 3 30 105 251 300 187 269 79 44 - 1268

*
,

1480 - | 1 15 lin 249 3W 496 503 205 65 - 1950IH1 1 tl2 19) 108 258 5% 759 .61 17 - 2505H32 -

f t en gt,
- 61 511 184 310 569 336 245 54 5 2280

.

|10 . * M9 75 R$ 50 57 160 6 - $251975 i . .. 4e a4 62 59 !?3 1 1 - )U1976 4 3 3 1 77 94 70 114 42 8 - ! *09107 1 1 - 24 '. tl 75 71 33 to - - 34819h 4 4 8 18 h 107 88 66 115 59 50 - 3371979 * *
3 - 24 48 86 37 70 4- 29 - 317i140 - *
1 ' 27 53 64 1 15 143 59 40 - 5441981 I i - 38 76 37 89 B3 223 L37 !! - 6%1962 - t

H%rs Ftehed
- 13 146 32 53 42 53 90 40 1 470

.s' *
157.25 . .:6. 50 3C7.00 221.45 176.50 345.45 S.75 - 14 2.50197', t 16.00 31.50 63.75 lla.a0 171.30 160. 3 264.75 8.25 L2 50 - 871.00

'

1976 * 4 22.50 61.25 206.50 371.25 235.23 301.82 126.33 7.50 9.00 13 l.401977 . - 62.33 116.91 183.25 !!7.16 132.75 72.75 16,50 . - '01.M19't *
64.00 158.05 642.50 219.45 334.75 301.20 167.s5 63.8* 1.00 1952.35

.

1979 1 ! 1.50 76.20 17e.95 37J.35 224.40 174.03 165.65 62.41 60.40 0.25 IM9.2019hn - 15.15 32.25 2:0.65 334.50 272.55 323.10 473.33 103.05 77.85 - 1847.901981 a 17.25 18$.70 270.52 245.45 210.e5 520.4% 493.05 267.75 33.05 . .243.901982 2 0.50 34.83 528.05 1*l.69 266.3! 375.37 446.12 224 75 46.25 25.00 1908.87
+

4t3 !!ffort (b)
Iv!** 1.14 0.51 0.60 0.64 1.16 0.91 0.e9 - 0,791975 0 1 0.06 0.54 1.16 0.69 ,. 81 C.71 1.11 0.73 0.08 0.881976 0.16 0.28 0.87 0.72 1.01 1.40 1.38 2.40 - 0,98

*

1977
. - 0.61 1.29 0.64 0.91 1.33 1.11 0.9) - - 0.981975 ' i i O.97 0.6% 0.51 0.95 0.** 0.73 0.75 1.25 - 0.42l9') t 2,00 0.38 0.59 0.68 1. 31 1.07 1.62 1.27 0.73 - 0.96

*

1980 -
. 0.07 0.47 0.55 0.74 1.14 1.50 1.05 !.91 0.83 - !.061981 a t 0.0% 0.60 0.71 0.44 1.22 1.15 1.54 1.72 0.51 - 1.L2loa? ? - 1,75 0.97 1.31 ). e 1.s2 1.35 1.69 1.17 0.20 1,1o:.a Survey t .s u e n .

* Program net initiated until ?.

O

-- _ -
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L 421 3 357 9 0 %9 027 4 69 3 7 42651 537
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Tably 9, 3- t

Sutm.iry of twe facter ana h ' i s cf sari e * test- for 21 v' er c f u. t 3,4

fikh caught, fish kept, anJ h a t.r s f i s he: d it each creel sur\ey area, April
t hrough hoven t e t 1975 thro th ! %2.

facter Anglers ItsS Catcht Fink Fett h r ai Ilshed
Area ' * * *

Year * * * *
\trea X Year NS NS NS NS
* Significant at P _ U.03.
NS Not hight f i t ant .

Table 9.3-7

Results of Duncan's new nultiple range tests ter differences anenA anglers, fish iaught, fish kept, and hours-

fished, by area and year April through November 1975 through 1982 Areas and yea , unjerlined were not
significantly different (I' 1 0.05) an' were ranked frem lowest to highe t mean nun ber.

_

A F EA S YEAPSAnglers West Dam East Dam CR YdGS 1977 1975 1976 1979 197 tl 1980 1981 1982

Fish Caught East Dam West Dam YHOS CR 1977 1975 1976 1978 1979 1980 1982 1981

Ol
Fish Eept best Dam East Dam GR YliCS 1977 l ')7 h 1979 1975 1980 1978 1981 19S2

__

Hours Fished best Dam East Dam GR YliC S 1977 1975 1976 1979 1980 1978 1991 1982
._

Table 9.3-8

Summary of yearly creel survey totals for anglers, fish caught, fish kept, hours
fished, catchieffort (c /e) , and harvest /effert (h/e), 1974 throuch 1982

Anglers Fish Flah Hours c/e h/e
C.iu g h i Kept Fished

197** 2 )39 2954 !)29 3757 0.79 0.351975 1688 2431 1282 3165 0.77 0.49
1976 2019 3281 1095 3519 0.93 0.31
1977 1218 1990 835 2310 0.82 0.36
1978 2261 4490 1523 4492 1.00 0.34
1479 2343 4933 1226 4119 1.20 0.301980 2492 5620 1425 4197 1.34 0 34
1991 2785 67$4 1685 4724 1.43 0.36
19a2 2%6 6%9 IA!; 4944 1.% 0.37
* Program not initiated until May.

- _ . . ._ - _ - _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _
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10.0 WATER 0"ALITY

Selected water quality parameters were analyzed to determine

the physical and chemical characteristics of the Susquehanna River

near MINS and compare these data to established water saality cri-

teria for the Commonwealth of Pennsylvania.

10.1 METHODS

Surface water samples for chemical analysis were collected

once in January and semimonthly March through December 1982 at the

five macroinvertebrate stations (described in Section 2.0, Table

2.1-1 and Figure 2.1-1). Ice cover prevent 2d sampling in late

January and throughout February,

A one gallon sample was collected at each station, placed in

a procleaned polyethylene bottle in the field, and transported in

an insulated plastic cooler at about 4 C to the General Public

Utilities fervice Corporation Laboratory in Reading, Pennsylvania.

Laboratory analyses for turbidity, alkalinity, sulfate, total

dir 71ved solids, total copper, dissolved copper, total zinc,

and dissolved rine were perfonned by accepted analytical methods

prepared by the American Public Health Association, Inc. (1975),

American Society for Testing and Materials (1973), and Environ-

mental Protection Agency (1976). Surface water temperature,

pH, and dissolved oxygen concentration were determined in the

field for all macroinvertebrate, ichthyoplankton, trapnet,.

seine, and electrofishing collections to evaluate the trends

of these parameters within York Haven Pond. These data were

( separated into zones (Figure 10.1-1) to facilitate analysis
? .

l of trends.

_ _ __ _ - _.
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Values for the parameters analyzed in 1982 at each station were

ranked and compared by a nonparametric two-way classification test

described in Wilcoxon and Wilcox (1564). This test was used to com-

pare several sampics which have a cumber of observations taken under

dif ferent conditions. The test was used to determine if significant

differences existed between wtations during 1982. Data were also

compared by a two factor analysis of variance (ANOVA) test to de-

termine dif ferences among stations and years (1978 through 1982)

(Sokal and Rohlf 1973). The Student-Newman-Keuls (SNK) multirange

test was used to compare means when the ANOVA indicated initial

differences (Steel and Torrie 1960).
E

The 1982 data were compared to criteria presented in Table 10.1-1

which were established for the Cor.nonwealth of Pennsylvania by the gg
Department of Environmental Resources (1979).

10.2 RE SitLTS<

Results of enal';ses for the water quality stations are reported

in Tables 10.2-1 through 10.2-11 and summarized in Table 10.2-12.

Means and standard deviations for water temperature and dissolved

oxygen and rainimum and maximum values for pH (obtained from macro-

invertebrate, ichthyoplankton, trapnet, seine, anc .lectrofishing

data) are presented by zone in Tables 10.2-13 through 10.2-15.

Mean valuen for dissolved axygen, total copper, and total zine

were highest in January (t'able 10.2-12); dissolved zine was highest

in April. All other parameters were highest at various times

during June through October. Most of the data collected in 1982

O
|

. .. ..
.. . . .
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O were within the ranges that have been established since 1978.

Ilowever, new maxima for turbidity (65.0 NTU on 10 June) and total

copper (0.020 mg/l on 1 November) were recorded (Tables 10.2-5

and 10.2-10, respectively).

Differences between zones for water temperature, dissolved

oxygen, and pil values suggested no increasing or decreasing trends

within zones located upstream (7) or downstream (8 or 9) of the

Discharge (Tables 10.2-13 through 10.2-15). Water temperature*

was highest at all zones in July; dissolved oxygen was highest

at most zones in January and/or December. The pil values had

their widest range in July; highest pil values occurred in August.

Results of the 1982 nonparametric two-way classification

test revealed that the ranks of water temperature, dissolved

oxygen, alkalinity, sulfate, total dissolved solids , total copper,

and dissolved copper were significantly different between sta-

ticos (P = 0.05). All other parameters were not significantly
,

different. An increase in water temperature between upstream

and downstream stations was noted. Water temperature values

were significantly higher at Station 9B1 than at lA2. Dissolved

oxygen values at Station lAl were lower and signiff cantly dif-

ferent from all other stations. Alkalinity values were signi-

ficantly higher at Stations lA2, llA1, and llA2 than at lAl.

Sulf ate values were significantly higher at Station lAl than -

at all other stations. Values for total dissolved solids and

total copper were significantly higher at Stations lAl and llA2

,
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than at lA2. Values for dissolved cupper were sigt.ificantly

higher at Station llAl than at lA2. Excepting dissolved copper,

differences in water quality parameters were attributed to surface

runoff during periods of increased river flow, upstream waste-

water discharges, tributary input, and other non point sources. *

Causes of dissolved copper differences were not apparent.

Results of the two factor ANOVA showed significant station

and/or yearly (1978 through 1982) differences for alkalinity,

sulfate, total dissolved r alids, total copper, dissolved copper,

and total ::inc (Table 10.2-16). Results of all other parameters

were not significantly different and were not presented. Inter-

action effects were not significantly different. The SNK test

was applied to station and year means; results are presented in

Tables 10.2-17 and 10.2-18. Alkalinity was lowest at Station

lAl and significantly different from all other stations. T1.e

yearly mean for alkalinity was highest in 1980 and significantly

different from all other years except 1982. Sulfate was highest

at Station lAl and significantly different from all other sta-

tions; Stations llAl, llA2, and 9B1 were similar and signifi-

cantly different from Station lA2. The yearly means for sulfate

and total dissolved solids were highest in 1980 and significantly

different from the other years. Drought conditions which caused

below normal river flow throughout eastern Pennsylvania during

1980 (U.S. Department of the Interior 1980) may have resulted

in the annual means of these parameters being much greater than

O
|
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O previous years. Total copper was highest in 1978 and significant-

ly different from all other years. Dissolved copper was lowest

in 1982 and significantly different from all years. No signifi-

cant difference between years was noted for total zinc. Temporal

variability in water quality parameters may be partially attribu-

table to river flow differences between sample years.

10.3 DISCUSSION
P

In 1982 pH and turbidity were th' only water quality para-

meters that exceeded State limits (Table 10.1-1). The pH uppe-

limit was exceeded at Stations 1A1, lA2, and 11A1 in April, May,-

or June (Tables 10.2-3 through 10.2-5). The pH upper limit was

also exceeded at various times during most other sampling pro-

(} grams, FMrch through August (Table 10.2-15). Turbidity exceeded

the State upper limit at all statiens on 10 June (Table 10.1-5)

and coincided with increased river flow resulting from heavy

rain during late May through mid-June.

No adverse effects on the water qu lity in the Susquehanna

River near TMINS were observed in 1982 The seasonal and spatial

variations of most water quality parameters reflected the inflow

of water from numerous point and non point sources. Varied geology

and land and water use practices throughout the Susquehanna River
2 '

Basin (71,000 kL. ) influence the wide natural range of the selected

water quality parameters and may surpass-any minor changes asso-

ciated with TMINS.

O
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Table 10.1-1

Water quality criteria lor selected physicochemical parameters analyzed near 21153, Pennsylvania
Departnent of Environmental Resources (1979).

_ _ _ . . .

Parameter Criteria

. . . . . . . _

Alkalinity Equal to or greater than 20 mg/l as C 1( 3 ncept
where natural conditions are less. WLers J;scher eso
are to waters with 20 mg/l or less alkalinity, the
discharge should not further reduce the alkalinity
of the receiving waters.

Copper Not to exceed 0.1 of the 95-hour LC5? for
representative important species as determined
through substantial available literature data or
bicassay tests tailored to the ambient quality of
the receiving waters.

Dissolved Oxygen Mininum daily average 5.0 mg/1; no value less than
4.0 mg/1. For the epilimnion of lakes, ponds, and
impo indments, minimum daily average of 5.0 mg/1,
no value less than 4.0 mg/1.

pH
Not less than 6.0 and not more than 9.0

Sulfate Not to exceed 250 mg/1.

Temperature (water) No rise when ambient temperature is 87 F or above;
not more than a 5 F. rise above ambient temperature
until stream temperature reaches 87 F. ; not to be
changed by more than 2 F. during any one-hour period.

Total Dissolved Solids Not more than 500 mg/l as a rmnthly average value;
not more than 750 mg/l at any time.

Turbidity
Not more than 30 NTU during the period 3/30-9/15, nor
more than a monthly mean of 40 b'TU or a maximum of
150 NTU during the remainder of the year.

Zinc
Not to exceed 0.01 of the 96-bour Lc50 for *

representative important species as determined
through substantial available literature data or
bioassay tests tailored to the ambient quality of
the receiving waters.

1
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1 at. l e 10,2-3

wesury of sele 6ted piev o u m he=Ic a l pa rcert e r s ta6en so 12 mimi 29 April IW2 near the TMI*I
V fines are espressed tri my/l except f ar water t emc,e r a t ur e n i. pH. re rW t on b idit y ' M r'

la a t t ore Date Later pit ir i r.s o l s ed T*sr b id i t y Alkaltairy % 81.+t e Total T.st a l Deswived ior el 1 13 al rw

liissolved Npper t qper Z i ra. 7 4,m

Temper atur e Oxygen fCO as Ialu) solidsto i
IT Ayl-lAl !? Apr 5.5 9.1 11.3 34.$ 26.1 37.5 122 G.WI D.N! U.U h o.06h

TM-Aql-1A2 5.5 9.0 11.4 12.0 27.1 23.5 117 G.902 U.uG1 0.0.7 0.012

TM-Ay!-11Al 5.5 8.4 11.6 12.0 28.1 34.6 120 0.003 0. tr.' 2 0.026 u. ele

m Agi-ilA2 5.5 8.8 II.6 13.0 28.1 15.8 125 0.001 so.tw o 027 e.o!

TM- AQ I- 461 6.4 8.6 11.5 13.0 2s.1 35.4 126 0.003 u.m1 o.02e 0,ota

IM Ayl-l Al 29 Apr 12.0 9.4 9.6 9.5 28.) 52.3 Ib 0.9' *4 0.t"f 0.030 0.013

TN-Aqi-IA2 12.0 9.4 96 7.4 27.3 37.0 140 0.002 0.002 0.ul9 0.012
* O O2 **I UI 3

TM-Ayl-flAl 17.0 9.I IU+O I+0 27*3 -

142 U.rm13 a .nw 0.022 ty.ol2

TM-Ayl-llA2 I?.e 8.5 10.0 10.0 27.3 4).2

W- AQ lW.1 12,0 M .4 9.9 6.0 27.3 52.7 137 0.tM2 0.tm.72 o . 02 t. 0.01)
MEAN VAirES FOR APRIL 19"'
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m- Ayl- 1 A2 8 . 41
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TM- A91-il A2 8.8 - IJ.3 11.5 27.7 39.5 114 0.003 0.r,e2 c.o24 o.014

T? $O 1 - % 1
9,0 - 10 L 95 U.L 44 0 132 0.tec 30re Og25 e.ot o _ma

u
Table 10.2-4 CD

Siamory of selected physicor.!.emial parameters then on 10 puJ 24 May 1982 m ar the TMI.=G.
valun are empres.cd la mg/l except f or water tem: eratare et ) . pH, and f urt idity (NR9

faation Date Water pH dis.oived Turt> ld i t y Alkalir.i ty suffere istal Total Dissolvea Tot a t I*inulved

Dissolved (cpper t:apper 21ur Zim
Tee.pe r a t ur e Oxygen WrU) 4e C e' f') WAIh .-

m- Ay t-I AI _10 May e.0 9." 9.8 4 . s. 35.9 71.6 170 0.tml u.oM U.014 _ . . .0.01'V'

TM-Ayl-IA2 16.0 7.2 9.9 12.0 53.5 22.2 155 0.06. 0.002 0.02v 0.0.1

TM-A91-11AI 16.0 d.8 9.6 9.5 52.5 38.7 le" 0.002 0.092 0.019 0.013

TM- AQl-ll A2 16.0 8.9 9.6 6.5 51,5 42.0 P2 U.t=11 0.002 c.U23 0.014

T& AQ1-9nl 16.0 8.6 9.5 5.0 51.5 41.2 ieb O.Osr5 0.0J2 0.027 O M12

Ut-AQ1-lAl 24 Ny 10.0 e.9 S.? 4.0 48.2 73.2 1 91 0.004 0.002 0.014 U .&>l

Th-AQl-1A2 16.D 8.5 7.8 4.5 69.4 28.0 183 0.005 0.002 0.016 0.001

TM-Aql-!!Al 16.0 8.6 8.4 3.9 65.3 46.1 18) 0.Olh 0.002 0.e13 0.001

TM- AQ t-11 A2 16.0 8.6 9.4 4.0 65.3 43.6 188 0.000 0.002 0.011 0.tol

IM- AQI-9!!! 16.3 8.6 7.9 f0 e5.8 50.6 1 85 0.006 0.0U2 0.016 0.001i

."'t.AM VAI.las l'OR MAY la42

m- AQ I- 1 A 1 M.sy 16.0 - 9.0 4.2 42.0 74.9 180 0.003 0.002 0.014 0,00e

TN-AQl-IA2 16.0 * 8.8 8.2 61.4 25.1 169 0.0% 0.00? D.022 0.0h6

Tri- AQ 1-II A I 16.0 - 9.0 6.7 58.9 42.4 176 0.003 0.002 0.016 0.1% 7

TN- AQI-11 A2 16.0 - 3.0 5.2 59.4 42.8 180 0.J04 0.002 0.017 0.006

3.7 5.5 SM 6 '5.4 17e 0.096 0.60 O.vl9 0. Q
TM-A01.ohl 16.0 *

# 9 e
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T.h1e 10.2-5w

Values are enrreesed in og/l except f or water tempetetwee (C ) . pH, and tuth1Alty (MTU k
Sunesary of selected phys triwhemical parameters take, ca 10 and 21 June ,1982 near the TMI!ts.

Euratton Date Water pH Dissolved Turbidity Alka 11mit y sulfate Total Total Diseolved T *t h ^ t+1 s s M eed

Temperature Oxygen (NTO) se rgo3 pio,c],ed Cepper M per 21 u ?W
solids

tM-Ayt.1A1 10 Jun 17.0 9.1 8.9 58.0 26.1 30.5 111 U. test U.mc o.twe o .m otfel

Tf+ AQ1-1A2 17.0 9.0 10.2 -60.0 27.1 28.0 107 0.00* O.m2 e .%& o 0%

TM-AQt-tIAt 17.0 9.! '9.2 65.0 27.6 10.0 114 0.01 0 p ':02 0.or.5 c. 0w.
.

!?t uj g.11 A2 17.0 8.6 9.1 62.0 27.1 28.0 107 0.011 p.002 0.035 0.0c3

TM- Ay t aR1 17.0 8.') . 9. 7 65.0' 27.6 27.6 ' 108 0.011 0.M2 0.043 n.00t.

TM-AQI-1A1 21 Jun 20.0 - 8.5 - 8.6 ' 16.0 44.0 35.0 149' O.005 0.w? O,020 0,an -

TM-Ayl-1A2. -20.5 6.3 . 8.6 14.0 45.0 34.2 150 0.003 0.m1 0,01, o.006

W AQl-ttAl 20.5 8.1 8.7 15.0- 46.0 30.0 113 0.tmi e.W2 0.021 0.007

m- AyI-11 A2 .20.5 8.0 8.6 15.5 . 45.5 23.0 147 0.005 0.002 0.021 opw

7tt- AQ t-9st 20.5 8.0 9.0 10.0 46.5 31.0 164 0.003 0.n02 0.617 o. mis

..
Mf'AN VAtrES Ft* JtatE 1982

m- Agi-1 Al Jun 18.5 - ' ' 8. 8 - 37.0 35.0 32.8 130 0.094 o.m2 0 .0 34 epw

TN- AQt-l A2 18.8 -- 9.4 , 37.0 36.0 31.1 128 0.006 0.002 0.032 0.On6

i TM-AQf-11A1 18.8' - 9.0 40.0 36.8 30.0 128 0.009 0.002 0.031 0.suw

171- AQl-11 A2 18.8 - 8.8 - 38.8 36.3 25.5 127 0.00s 0,002 0.029 npw

TM-AOf-?si 18.8 - 9.4 37.5 37.0 29.3 129 ' O.007 0 ,p 2 o,03c Opg..
'

Lt'

00 |
hwie 10.2-6

14 M acar the TMitt?. Values are espressed is ag/l esceg fee water temperature (C).. P . ami terbidit, f wfv1.M

susemary of selected phystecchemical parameters takes en 12 and 26 July

1.ncatton Date, Water pH Dissolved a.rbidity ' Alkaltalt, Settate Total Total Disselved Total Diveelved
Dissolved C % er Copper F inc fler

Teesperature Ozygen (NTU) as CACO 3 ' Sol k s
(C )-

TN-AQl-1At 12 Jul 26.0 8.4 6.8 4.5 30.0 71.0 * O.002 - 0. 0 72 0.013 0.0f5

'TM-AQt-tA2 26.0 . 8. 7 7.8 7.0 82.5 32.9 216 0.002 0.001' - 0.014 0.tuM

" m-AQI-11A1 76.0 8.7- 7.7 - 6.5 79.0 46.0 226 0.0tw 0.m1 0.G14 Opn

TN-Aq1-1142 26.0 6.4 8.3 .6.0 78.5 49.4 222 3.003 0.002 0.012 0.on8

119- AQ I- 9tt i 26.5 8.6 8.1 8.5 77.5 51.0 213' O.003 0.0P2 0.012 Opm 1

I

TM-AQl*!Al 26 Jui . 27.0 9.7 8.4 5.5 55.5 93.4 239 0.004 epi 1 0.013 0.011

;TM-AQ1-142 27.0 - 8.6 9.C -30.0 88.0 ' 66.3 ~ 234 0.003 0.002 0.013' O.008

1N-Ant-11A1 27.0 8.6 87 11.0 ' 82.0 67.9 ?63 f.006 ' O.003 0.018 0.0n9

TM- AQt-11A2 ' 27.0 : 8.7 8.5 13.0 '. 83.5 63.8 249 0.8% 0.002 0.020 a.010

??t- AQ t- 981 27.0 - 8.8 8.7 10.0 . 82.5 ,. 70.0 258 0.tW. ' O.002 0.014 0.00R-
ffEAN VALLTS FOR jut Y 1982 ,

m-AQl-lAl . Jul 26.5 .-' 7.6 '5.0 52.8 32.2 220 0.003 0.002 0.013 0.tw4

TM-AQI-15A1- 26.5 - 8.2 2.8 80.0 57.0 .
224 0.002 0.002 0.014 0.007

TM-AQt-1A2 26.5 - 8.4 4.5 85.2 49.6
244 - 0.006 - 0.003 0.016 e.007 '

T?t-Ant-11A2 - 26.5 - 8.3 9.5. 81.0 56.6 236 0.004 c.002 0.016 0.r,wy9 .

, TM- AOI-9BI 26.8 - ' 8.4 9.2 _80.0 ' 60 3 234 0.904 0.002 0 o13 0.007

.

_
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Taile 1H.2-9

Funenary of. selec ted ph s teenheinisat parameters taken on 4 and 21 factcher 1982 near the TMINS. Values are expressed is sag /l except fm water temperatore tr ) pi8 med turvidity fMT*).f

1 ar at ion Datte Water pH Dissolved Turbidity Alb e11stity Sulfate Total Totat Dissolved Tota! Miss=Ived

Dissolved Carper (cper 2 ier 2for ,
Teamperature , Oxygen (frTU) as raCO3

ScLtdt
tr ) '

" m- Aq1-1 A1 . 4 Oc t. le.D 8.0 a.7 8.6 40.5 121.0 291 0.011 . 0.003 c.mm s.,ous

m-AQ1-142 - 18.5- 8.5 11.1 7.1 8*.0 60.5 208 0.twie e.002 0.909 0 mw

.TM-Aql-11A1
,

' 19.0 : ' 8.5 10.4 . 7.4 79.5 71.2 2&5 nJoe 0.003 o,on9 parg

TfkAyt-!!A7 ' 19.0 _ 8.6 10.5 7.9 81,0 75.7 241 0.009 OM03 c.cle o.fww

TM-Ayl-981 19.0' 8.6 11,J' 7,6 ' 78.0 76.1 234 9.007 0.003 0.004 tt.m6

. m-AQL-IAI 21 Oct - 12.0 8.2 8.s 6.5 82.0 82.7 293 0.013 0.003 - o.n17 n.On3

fft- AQ PI A2 12.0 ' 8,5 10.9 7.0 91.5 57.6 247 0.009 c.002 ' O.ot) e. rwr5 ..

. W AQt 11A1: 12.0 7.9 10.0 5.6 71.5 96.7 295 0.003 eaw11 e 014 n.Unv.

IP-Aq1-11A2- 12.0 8.0 9.8 6.0 70.3 100 a 30s n.co3 - 0,o03 n.nt4 cjun -

m- A01-9B1 12.0 8.0' 10.1! 6.0 81.0 79.4 276 0.003 0.4c3 0.013 o,co5

mfd VAltlES FOR RTOMR 1982

TM-Vf!-IA1- Oct 15.5 - 8.8 7.7 71.2 101.8 292 0.012 0.m) 0.012 c.s.ww

J m- At)1-1 A2 - 15.2 *- 11.0 7.0 89.2- 59.0 228 0 On8 0.tw12 0.01n r jww

% A01-!!Al .1 %.5 ' - 10,? 6.5 - 76.5 R4.0 270 0.006 0.on3 0.012 ojwv5

TM-Ayl41A2 15.5 - 10.2 7.0 75.8 87.8 476 0.one o.tM3 0,c12 c .gwm

'TM-A91-9R1 15.5 - 1 16 6.8 79.5 77.8 255 0.005 opp o ,031 og g

- v*
Table'10.2-10 00

sotamary of . selec ted physienithemical pasanwters taben un I and 15 Noven*>cr 1982 near the TMIN3 Valee are empressed in au/1 escept for trater te+=perature u ), pts. etwf t urbidity arv t

"tm ation t>a t e Weter pH Pissolved' Turbidity Albstinity Sulfate Tot a l fots1 Psesolved Toeat Dissolved

-Temperatore Onygen (!8Tti l as CaG Bissolved r:neper ropper z g ne T int
y

Solide(c)
|'TM-Ayt tat ! Nov- .13.0 7.8 9.5 2.9 72.6 lie.ft 281 0.070 e.ong o,pt3 0.fw%

m- Anbl A?: 12.5- 8.3 11.9 2.9 91.0 51.4 189 - u.016 o.002 n.On+ o.(wn
' .TM-AVI-!!At 13.0 8.1 11.0 2.7 81,1 - 79.o 2t.2 0.014 0,M2 n.nn9 0.enn

, W Ayl-IIA 2 ,
%3.0 8.2 10.8 - L 2.7 78.6 M.8 257 0 f!!! n.ua2 ' O.916 0. tit )

,in-AQt-%I 13.0 8.4 12.4' ,
2.5 84.6 78.6 139 6. eft n.wi2 . o.rw a n ,org

iM-Ayt-!Al 15 sine 6.0 7.1 , 10.5 ' '19.0 56.0 36.6 I63 0.010 6.fwo e.eti 0.011

, wAqp142 - 6.0 ' 7.2 I n.7 32.5 ' ,54.0 22.6 , 155 0.008 0.oro 0.024 n.012
'

' TM* AQl-ll At ' 6,0 7.1 10.4 27.5 56.0 30.9 167 0. nom 0,9n3 o,c21 0.031

m-Agt-ilA2 6.0 7.2L 10.4 , 13.0 55.5 31.3 .- 168 a.010 0.twq o,02s o.olo

;176-Ay F9n1: 6.0 - -7,1 '10.5 - 29.0 - 55.0 31.7 164 0.fiO6 0.,tN0 0.017 0.009
fG,AN vat tfES Ffut Nf'Vf>SFR 1992

w Ant-1A1 woe- 9.5 ' -- 10.0 11.0 64.3" 71.1 222 0.015 o.no? o.ots oasna '

TM-AQl-1A2 9.2 ~ - - II.0 17,7 72.5 - 37.0 172 0.017 0 twi7 0, pts ojwta

m-AQ F j l A1 *5 - '10.7 15.1 . 64.6 55.0 20/. 0.01I 0.fw)2 0.n14 o.On8 '
,

TM-AQ!allA2 ' 9. 5 * 10.6 ' 17.8 67.0 59.0 . .212 0.010 n Jw)2 0,siy0 c.et*

TM-AOI-991 9.5 - ' 11.4 15.8 67.8 55.2 202 0.nns 3.W2 0.012 0.0"A

.

It . r- .. -i.,gn .i.n E
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Table 10.2-16

O' kesults of the two factor analysis of variance test for station and
yearly means for alkalinity, sulfate, total dissolved e.olids, total and
dissolved copper and total zinc collected at the nacroinvertebrate '

stations. 1978 through 1982.

Alkalinit) Source of df SS MS T

Yariation
Subgroups 24 38461.983 1602.583
Stations 4 11149.319 2707.330 6.530*
Years 4 26116.010 6529.502 15.298*
Interact. ion 16 1194.654 74.666 0.175
Error 400 170728.980 426.822
Total 424 209190.963

'~

Sulfate Source of di SS MS T

Variation
Subgroups 24 54115.651 2254.819
Stations 4 21671.831 5417.958 7.622*
Years 4 30645.855 7661.464 10.777*
Intera tion 16 1797.965 -112.373. 0.158
Error 400 284352.681 710.882

. Total 424 338468.333
Total Discolved Source of di SS MS i
Solids Variation

Subgroupo 24 200 b'96. 809 8362.367
Stations 4 6455.398 1613.849 -0.397

O Years 4 186871.868 46717.967 11.480*
Interaction 16 7369.544 460.596 0.113
Error 400 1627780.000 4069.4$0
Total 424 1828476.809

Total Copper Source of df SS MS F
Variation
Subgroups -24 0.000868 0.000036
Stations 4 0.000018 0.000004 0.450
Years 4 0.000808 0.000202 20.501*
Interaction 16 0.000042 0.000003 0.266
Error 400 0.003942 0.000010
Total 424 0.004810-,

Dissolved Source of df SS MS F
'

Copper Variation
~

Subgroups 24 -0.000052 0.000002
Geations 4 0.000005 0.000001 0.524
Years 4 0.000035 0.000009 3.826*
Interaction 16 0.000012 -0.000001 0.343
Error 40? 0.000910 0.000002
Total 424 0.000962

Total Zine Source of df- SS MS F
Variation
Subgroups 24 0.002109 ' O.000088
Stations 4 0.000451 0.000113 1.404-
Years 4 0.001020 'O 000255- :3.179*

O_ Interaction 16- 0.000638 .0.000040 0.497
Error- 400- 0.032100 0.000080
Total 424 0.034209

#
* Significant at P < 0.05. .

.
. . . -
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lable H.2 17

lesult s of the Stuh nt-hev undculs multirange test on value s of alkalinit y aid sulfate
deterrit:cd at the mu rcinve r tel' rate s tat itms . 1978 through 19G. Stations underst ered
were net significantiv different U 1 0.0$). bt atien r et.ns we re s anic J t s ora lowest te
hidtst.

Alblinity

'tatten lAl* 9Bl llAl llA2 lA2
an h.099 55.616 57.225 57.294 61.549'

Solfate
Statich lA2 IIA 2 1lAl 981 lAl
% nn 52.639 61.172 62.0ft 62.311 14.984

_ __

* Prelax PI-AQ l- d e le t t d from table.

labic 10.2 16

Fesults of the Student-t;evman deuls rnultirange test on values of alkalinity, sulf ate,
total disselved solids, total and disselvt d copper, and total sinc detett.ined at the
macroinvertebrate stations. 197B through 1982. Years underscored were not
significantly different (l' i 0. 0 5 ) . Year means wete ranked f rorn lowest to highest.

Alkalinits
Year 1979 1981 1478 1982 1980
Me an 45.376 50.364 $3.329 61.400 67.294

Sulfate
Year 1981 1979 1978 1982 1980
FL'a n 55.329 56.918 $9.800 59.845 79.294

Tutal Dissolved Solids
Year 1979 1981 1978 1982 1940
Mean 175.635 181.741 182.094 208.400 231.235

Total Cepper
Year 1979 1980 1982 1981 1978
Sk an 0.0050 0.0054 0.0056 0.0060 0.0089

1

Dissolved Copper
Year 1982 1980 1979 1978 1981
Mean 0.0022 0.0027 0.0028 0.0029 0.0030

!
'

T.atal 71nc
Year 1981 1981 1982 1979 1978
htean 0.0167 0.0172 0.0175 0.0201 0.0203

0
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11.0 TH ER!til PL L'"E 't\ P P ! h

The TMINS disch.irge plunc wau m nitostJ t< chat a t o ri;'e the water

of the Susquehanna River with respect te tem;eratute and the area of

t he plut:.e . and to compare fjeld results with the analytical plume model.

I1.1 METHODS

Scheduled napping of the heated effluent occurs once annually

during the scheduled shutdowns of TMINS Units I and 2 and once during

ths summer low river flow (<10,000 efs; 283.2 m /s) between June anJ _

3

September.

Vertical temperature profiles were taken frem surface to bottom

0.5 m intervals with an ENDI:C0 Digital Thermometer. The t he rmistorat

probe was at.tached to one end of a 3 m pole to allow consistent vertical
measurements. Vertical preffles were taken at 5 m, 20 m, and 40 m from

the west shore of ''M1,

Control (ambient river temperature) transects were established at

the Unit i Intake 11uilding and 25 m upstream of the Discharge. Indicator

transects were estat,11shed at the Discharge and 25 m, 50 m, 75 m, 125 m,

150 m, 200 m, 300 m, 400 m, 800 m, 1000 m, and 1900 m downstream of the

Discharge. Permanent markers were placed en shore at each designated

transect. Station operation level, efiluent flow rate, intake and

discharge water temperature, and the number of river water pumps in

(nuclear and s;condary service, and decay heat) were obtained fromuse

the TMINS Control Rooms before and after each plume mapping. River

flow (cis) for 0700 hours on the date of .mch mapping was obtained

0
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from the River Forecast Center in llarrisbuig, Pennsylvania. The river

elevation (m) was taken from markings on the south wingwall of the 1: nit

1 Intake Building. Air temperature, dev point, and wind speed and

direction were obtained f rom Pickard, Lowe, and Garrick. Inc. (k' ashing t on . *

D.C.) who monitor thes.c data at TMINS for General public Utilities

Nuclear Corporation.

The heated effluent area was defined by criteria established in

Appendix B of the Environmental Technical Specifications for Units 1

and 2 which states, "During the period between 1 April and 30 September

the discharge temperature shall be no greater than 7 r 13.9 C) above or

3 F [1.7 C) below the inlet temperature. If the intake water temperature

is 87 F [30.6 C) or higher the distnarne temperature shall be maintained

at or below ambient river temperature. During the period between

1 October and 31 March the discharge temperature shall be no greater

than 12 F [6.7 C) above or 3 F [1.7 C) below the inlet temperature."

11,2 RESULTS

The continued shutdown of TMINS Units 1 and 2.throughout 1982

(resulting from the clean-up associated with the 28 March 1979 acciuent

at Unit 2) made refueling outages unnecessaryl no corresponding plume

mappings were conducted. On 6 August and 29 September, during the

3 3summer low river fInw period-(240.7.m /s and 216.9 m /s, respectively),
-

.

' the TMINS effluent was mapped; results are presented in Tables 11.2-1

and 11.2-2. No increase in river temperature below- the dischaige -

outlet was discernible on either sample date. Ilowever, data collected

s

O-
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alonc, the transect 3 did exhibit hori.contal and vertical tetaperature

differences ranging from 0.1 to 1.0 C. These variations were attributed

to solar warming of the shallower. calmer, water near the shore.

The discharge flow rate corrprised a very small percentage of the

total river flew (0. M. on 6 August and 0.6% on 29 September). The

expanse of the Susquehanna River near the Discharge (about 460 m in

width and 2 m in depth) coupled with the river flow limited the horizontal

and vertical sprevling of the plume to the point of discharge. Thus

the effluent was quickly dispersed within a few meters of the discharge

outlet.

In general, any impact the discharge temperature might have had on
4

the surrounding aquatic cermunities was indeterminate. Temperature

fluctuations within York llaven Pond vary daily depending upon time, /

season, depth, solar heating, and river flow.

11.3 DISCUSSION

The criteria established for the heated effluent were not exceeded

on 6 August or 29 September 1982.

The analytical plume model described in the Final Environmental

Statement was related to operation of Three Mile Island Nuclear Station

(Atomic Energy Commission 1972b) for normal cooling tower effluent. No

comparison with the analytical plume model was made based upon 1982

data, since tho Station was not operating and the AT's were below those

used in the model. The aT's from 1982 were within the April through

September ranges (0.9 below to 2.8 C above ambient) reported since 1975.

O
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lat h 11 .-1

tiwl ilune t en et t et ut t- dette (6) taitu at 0.h n inte rvals surf ace- (S) to L+ item at 5 m. 20 ni and 40 ft

Q* (is tu-s e . at eve and belev .ht TMlNF D16t har p. 6 August 19$2.

Alt le tt K ) : 24. 9 [*ew Point n): I P . i.
Wind Speed (kA/h): 6,1 Wind MrettiDnt 71'
Kivet F1w (d/s) 2 0.7 Itiver flevation (sit M.7 ,

Start lintsh Etert finish
1 A r.,e 10 % 122? Secondary Service Punts 8
it at ton opt Iat tora i em 1 (Uz l' nit 1 '. 1

init 1 0 0 t't' i t 2 1 i
Unit 2 0 0 bet sy tient Pumps:

faalear Ftrvite pumps l'ni t 1 0 0
Unit 4 i 1 Ufluent tatt (tid / s ): 1.5E 1.70
t nit 2 1 1 Intate temp (CD 25.9 27.4

. (filuent Temr- (C): 26.5 27.6
_

Distance trnin Three Mile Island shore Distane f rom Three Pile Island Shore
40 m 20 r 5 ft 40 to 20 5m

Isepth Depth
M .5 26.6 25.7 $ l' nit 1 Intake 26.2 26.1 26.0 5 150 a Downstream of D
2t .5 26.6 25.6 0.5 e 26.1 26.1 26.0 0.5
26.5 26.5 25.6 1.0 26.1 26.1 1.0
2t . 5 26.5 2: . t- 1.5 26.1 1.5

25.6 2.0
26.1 .a.8 25.9 5 200 m Davnstream of D

26.3 26.. 26.3 r 25 to l'pstrean, of . 2 6.1. 25.8 25.8 0.5
26.3 26.2 26.3 0.5 Discharn- --26.0 25.6 1.0
28 . 3 2t. 2 2t . . 1.0 25.6 1.51

26.3 1.5
26.3 2.0 26.3 26.0 25.9 $ 300 m bovnstream of D

26.3 26.0 25.6 0.5
26.3 26.2 26.2 S Discharge (D) 26.3 25.9 1.0
26.3 26.2 26.2 0.5 26.2 25.9 1.5-

26.2 26.2 26.2 1.0 26.2 25.9 2.0
j.2 1. '.

26.3 25.8 25.9 6 400 m Do'anstream of D
25.0 26.1 26.3 S 25 ru bevmstream of D 2 t. . ) 25.8 25.9 0.5
25.0 26.1 26.3 0.5 26.3 25.6 1.0
25.8 26.1 26.2 1.0 26.3 25.8 1.5
25.8 26.1 1.5 26.2 2.0

25.8 25.8 25.9 S 50 m bowmst rearn of D 26.5 26.3 26.4 5 800 m Downstream of b
25.8 25.8 25.8 0.5 26.5 26.3 26.4 0.5
25.8 25.8 1.0 26.5 26.3- 1.0
25.8- 25.0 1.5 26.4 26.2 1.5

26.3 2.0
25.9 25.8 25.8 S 75 m Downstream of D
25.9 25.8 25.8 0.5 26.5 26.3 26.1 S 1000 m Downstream of D

q 25.9 25.6 25.8 1.0 26.5 26.3 26.1 0.5
25.9 25.8 1.5 26.5 26.3 1.0

26.5 26.3 1.5
26.0 25.9 25,9 5 100 m Devnstream of D
26.0 25.9 25.9 0.5 26.7 26.7 26.8 5 1900 m Downstream of D
26.0 25.9 1.0 26.7 26.7- 26.7 0.5
26.0 25.9 1.5 26.7 26.7 26.7 1.0

26.7 26.6 1.5
46.1 26.0 20'0 5 125 m Downstream of D 26.7 .2.0.

26.1 26.0 26.0 0.5
'26.1 26.0 1.0
26.1 1.5

0
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la. le 11,2-2

l' a rt,a l r iur.e te";irature fata (C) t a r t ri .a t C . 5 ft iraervals t u r f .it t (b tetts" at 5 m. 29". .i n d 4 0 tt'

. t f 6 5 -- r e , ateve and tel . the- TMi t " Di + < ha r . v . . 5t r t e-t e r l '4 *.
.

Alt It e p fi 1 21.3 Dew Feint it' 1;,8
Wind Sp c.1 (km/n): 9. n dinj Direc t t< t : JV

Fiser ficw fm3/s): ,16.4 Piser llevati m i-T! 4 '

start 14ntan
.

: tart tantwb
71 r.e : ! 04 '5 11 1e et&t v $ctvhe !w t r i.

Etatten CTeratien level l '.1 : l' n i t 1 i l
l' n i t 1 0 U l' r i t 2 1 1
init . 0 0 Decav Heat f ers:

,a. l e a r h t v i c e Purps: l'o l t 1 0 0
(nit 1 1 1 1.! f l ut nt Fate (r 3/3); 1.20 1.2f
l'na t 2 1 1 Intake ler r d - 17.7 lb.4

f f fluent l ec+L. i f ) 17 A lk./
Lis t uu e irte '.hree Mile l> land bhere Dist ance f r em ib re '?!J ie !*1and dhure

-*

e r; 20 r, 5- 0 e 20 m 5 t4

Depth Derth
IF.2 17.' 17. ' 5 l.'r i t ! Intait 17.7 17. 17.H S 150 m Downstre u cf D.

18.2 17.7 17.? 0.5 m 17.7 17.9 17.6 0.5
,

''.2 17.7 17.7 1.0 17.7 17.9 1.0
l'.? 17.7 1.3 17.9 1.5

17.6 2.0
17.6 2.5 17.7 17.F 17.9 S 200 m Devnstream of D
17.6 3.0 17.7 17.t 17.9 0.5

17.7 17.t 1.0
17.7 17.6 17.a 5 25 r l'rstrean cf
17.7 17.6 17.7 0.5 Dissharre 18.1 17.7 17.6 5 D0 r. Devnst rt am of D
17.' 17.e 1.0 18.1 17.7 17.8 0.5
17.' l.5 16.1 17.7 1.0
17.7 2.0 18.1 17.7 1.5

1m.D 2.0
17.7 17.' 17.8 $ Distharge (D)
17.7 17.7 17.7 0.5 17,4 17.8 I?.e S 400 r k vrstream ef 1/
17.' 17.7 !?.' l.0 17.e li 8 17.F 0.5
17 7 1. '; 17.8 17.8 1.0

17.B 17.7 1.5
17.6 17.7 17.7 5 25 m Deenstream uf b 17.M 2.0
17.0 17.6 17.7 0.5 17.M 2.5
17.e 17.6 l.0
17.6 1.5 18.2 18.1 le.2 S B00 m Devnstream e! D

1R.2 18.1 15.2 0.5
17.6 17.6 17.7 5 50 m Downstream of D 19.1 16.0 1.0
17.6 17.6 17.7 0.5 18.0 17,9 1.5
17.6 17.6 1.0 17.9 2.0
17.8 17.6 1.5

18.0 17.9 18.2 5 1000 m N nstream of D '

17.7 17.5 17.6 E 75 m Downstream ef D 16.0 17.9 0.5
17.7 17.6 17.6 0.5 18.0 17.9 1.0
l ', . 7 17.6 1.0 17.9 17.8 1.5
17.7 17.6 1.5

18.1 18.0 18.7 5 1930 m Devnstream of D
17.8 17.7 17.' S 100 m Dawnstream af D 18.0 16.0 17.4 0.c
17.8 17.7 17.7 0.5 17.9 15.0 17.7 1,0
17.8 17.7 17.' l.0 17.9 17.9 1.5
17.7 17.7 1.5 17.6 17 ? 2.0

-.17.7 17.8 17,7 S 125 m Devnstream of D
17.7 17.S 17.7 0.!
17.7 17.8 1.0
17.7 17.8 1.5

i
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