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I. SUMMARY AND CONCLUSION

This report presents and discusses data on the occur-
rence and abundance of juvenile, age 0+ (1978 year-class),
weakfish (Cynoscion regalis) in trawl samples taken in the
Delaware estuary and in iImpingement samples from the circu-
lating water system (CWS) intake screens at Salem Nuclear
Generating Station Unit I. It considers in an ecological
perspective the extent and effect of impingement at Salem
on the 1978 year-class of weakfish.

In 1978 weakfish specimens were first taken on the Salem
screens on June 19 at a rate of 0.0 to 4 specimens per minute,.
The total sample by June 28 was 7350 specimens, in contrast
with the entire 1977 weakfish impingement sample which numbered
8000 specimens. These and subsequently collected data suggested
a population of age 0+ weakfish several orders of magnitude
larger than had been previously observed. For example, the
trawl catch on June 26, 1978 exceeded the annual catch in each
of the previous 10 years and was close to the cumulative catch
of the previous 3 years. Still, the disproportionally large
(relative to 1977) impingement totals raised questions about
impact on the year class and on the species. To address these,
the ongoing ecological studies were expanded to include bay-
wide (River Mile 0-73) weakfish population estimates which
would provide the data necessary to quantify the event and its
significance.

The three main study regions, North, Plant, and South,
(Figure I-1l) were divided into 17 sub-areas. Data from the
weakfish population study were examined by sub-area for each
and between successive estimates for indications of patterns
in density and movement. No significant patterns were
determined.

The estimated bay wide population of age 0+, juvenile
weakfish of the size-range taken in sampling nets, which in-
cludes the size-range of fish observed in impingement samples,
ranged from 1,210,000,000 on June 21, 1978 to 168,000,000 on
September 7-8, 1978, a decline of more than 1,000,000,000 fish.
The length of these fish was consistently less then five inches.
In the same period an estimated total of 8,000,000 weakfish
was impinged on the CWS traveling screens. These fish were
also consistently less than five inches in length. The majority
of these fish were returned to the river via the fish return
system. Estimated mean survival from June 18-29 was 44%. The
sampling procedure was modified on June 29 to reduce the
sample handling and processing mortality component and more
realistically measure actual fish survival. This resulted in
an immediate increase in individual sample survival rates;
estimated mean survival from June 29 through September 30 was
70%.
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Consequently, PSE&G concludes that impingement mortality
comprised 0.3% of the observed weakfish population decrease.
Natural mortality and emigration from the system accounted for
the remainder of the decrease.

The impact of weakfish impingement at Salem may also be
.put into perspective by estimating the number of spawning
females responsible for producing the juveniles estimated to
have been lost on the intake screens and relating that number
to the estimated sport fishing catch. Sport fishing only
takes adults. .

Merriner (1976) reported that a female of 500 mm SL2
produces slightly over 2 million eggs and that fecundity
increases about 128,000 eggs per 100 g of body weight. As-
suming a conservative fecundity of 1.5 X 106 eggs, esti-
mates of the number of eggs hatched and surviving to the
juvenile stage per female were calculated. Survival un-
doubtedly lies between the extremes of 5 and 0.1%. The
number of O+ weakfish lost to impingement (2.97 x 106) was
divided by the estimated number of juveniles produced per
female.

The number of females required to produce the offspring
impinged was estimated to range between 40 at 5% survival to
the juvenile stage, and 2000 at 0.1%. Even the highest of
these estimates is miniscule when compared to the number of
adult weakfish removed by sport f£ishing each season. Miller
(1978) estimated that during 1976 Delaware registered boaters,
fishing about 59% of the time in Delaware River and Bay,
caught approximately 100,000 weakfish and that all boaters in
Delaware waters caught approximately 2,300,000 weakfish. All
available data suggest a l:1 sex ratio for adult weakfish.
(S. ¢. Daiber, person. comm.), or that approximately one
million potentially spawning female weakfish were caught by
sport fishermen in 1976. The relationship between impingement
and commercial catch is of even less magnitude.

In conclusion, all available data on population size and
impingement number and survival indicate that impingement at
Salem did not constitute a significant impact on the 1978
year-class of weakfish.

i

2SL-Standard lenth: the distance from the nout to the end of
the hypural plate. The plate is located near the base of the
tail fin.

I-2 P78 145 31




. PENNSYLVANTIA /y Trenton N

A

5

Scale, In miles

130

Philadelphia

10 15

————— )

Wilmington

NORTH
REGION

C & D Canal

Artificial
Island

«w/ PLANT
DELAWARE

"\REGION

Location of S.M.G.S. and H.C.G.S.

in southern portion of Artificial
Island.

SOUTH
REGION

Atlantic Ocean
Cape Henlopen

Figure I-1 - The Delaware Estuary showing the location of Artificial
Island, Salem County, New Jersey and the thrce
. Weakfish study regions.

I-3

- N



II. JUVENILE (age 0+) WEAKFISH POPULATION

A, Populatién Estimates

Sampling to estimate the population of juvenile (age 0+)
weakfish in the Delaware River Estuary (river mile* 0-73) was
conducted on July 20-21, August 2-3, August 16-17, and
September 7-8, 1978. Estimates for each sampling period are the
sums of sub-estimates of the three sampling regions (Figures
II-1 - II-4):

South region - river mile 0-40
Plant region - river mile 40-60
North region - river mile 60-73

The weakfish population estimates for the four surveys.
were as follows:

Region July 20-21 Aug. 2-3 Aug. 16—;7 Sept. 7-8

South 692,000,000 167,000,000 173,000,000 149,000,000
Plant 84,000,000 33,000,000 43,000,000 16,000,000
North _ 2,000,000 9,000,000 1,000,000 3,000,000
Total 785,000,000 209,000,000 217,000,000 168,000,000

(Appendix B lists the unscaled estimates and confidence
intervals).

The sampling design was based on a simple random sample
. model and employed a 4.9 m semi-balloon otter trawl (for de-
tailed trawl description and methodology see Appendix A).

This net has been demonstrated to efficiently capture juvenile
weakfish of the length-frequency distribution observed on the
CWS screens, the size class of primary interest. The popula-
tion estimates described and discussed in this report refer
primarily to fish of the size-class as they occurred in net
samples. Estimates do not include the larger or smaller spe-
cimens not vulnerable to the gear but which make the popula-
tion size larger than the estimate given. Sampling was con-
ducted during daylight and confined to two-day periods to
maximize precision yet retain a static view of the population.

In order to randomly select samples, each of the three
sampling regions was divided into numbered grids: 184 were
established in the South region, 88 in the Plant region, and
20 in the North region (Figures II-l1 - II-4; for methodology
of grid system design see Appendix C). The maximum number of
grids which could be sampled was determined, and effort was
allocated to obtain a similar percentage of grids sampled (of
possible grids) in each region. Of the total 132 samples, 84
Were to be taken in the South region, 39 in the Plant region,

* = Statute Mile
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and 9 in the North region. Grids to be sampled were drawn
randomly for each region. The same grids were sampled during
each sampling period. However, weather conditions prevented
the completion of effort in the South region during three of

the four periods; the number of samples taken during those
periods ranged from 75-82.

All specimens were enumerated. A subsample of 30
specimens per collection was measured to the nearest mm (TL)
during sampling periods July 20-21, August 2-3, and
August 10-17. On September 7-8, all specimens were measured
in 5 mm intervals. Representative samples were preserved.

The regional population estimates were calculated as
follows:

Population = X . C. Eff . Den

where:
X = the mean number of specimens per trawl haul
by region
C = the number of possible trawl hauls in that

region

(For detailed definition and calculation of these terms
see Appendix D). ' .

Ichthyofaunal population estimates, by nature, are con-
servative since they are influenced by biases including gear
efficiency, fish accessibility, and gear selectivity. Scaling
factors, Eff and Den, were included to compensate for two of
these biases.

Eff = The probability of capturing a given -
species of a given size range is a
function of the sampling gears
selectivity. The gear efficiency of a
4.9 m otter trawl for juvenile spot and
Atlantic croaker has been reported as 6
and 25%, respectively (Loesh 1976).
Kjelson and Johnson (1978) reported a 14%
gear efficiency (6.1 m otter trawl) for
spot. It is assumed that for weakfish a
25% gear efficiency is reasonable,
resulting in a scaling factor of 4.

Den = The factor used to compensate for the
coverage (depth) of the trawl within
the water column. Weakfish are semi-
demersal and it was assumed that
nearly all are concentrated in the

bottom 2 m of the water column. Since
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,"

the effective fishing height of the

4.9 m trawl is 0.61 m (pers. communi-
cation, S. Marinovich, trawl mfgr.), a
scaling factor of 3 was used to account
for fish accessibility.

The population estimates should be considered addi-
tionally conservative in that the geometry of the gridding
system precluded the inclusion of all potentially inhabitable
waters of the estuary; 28.3% of the surface area in the North
region was omitted from sampling and from the population estimates,
as was 5.9% of the Plant region, and 0.3% of the South region.
Many of these areas were inaccessable due to boat draft limi-
tations or underwater obstructions which could hamper
trawling.

B. Population Extrapolations

Estuary-wide population estimates were also calculated

. for June 21 and July 5, 1978 by extrapolation from data

collected in the routine trawl program within the Plant
region. Figure II-5 shows the monitoring program sampling
area. Justification of these estimates is based on two
assumptions: '

1. the vulnerability of weakfish to the sampling
gear on June 21 and July 5 was similar to that
on subsequent sampling dates.

2. the relative proportion of the number of weak-
fish in the Plant region to the entire
estuary on June 21 and July 5, was no higher than
that observed on July 20-21, i.e., 10.7%.
This assumption considers that the earliest
spawning and subsequent hatching of eggs ,
occurs some 20-30 river miles down bay of the
Plant region (for more detail see Section V).

The population extrapolations were calculated as follows:
Population Extrapolation =X . C . Eff . Den . Reg
where: X, C, Eff, and Den are as defined previously
Reg = a factor used to convert plant area
population to bay-wide population.
Based on the assumption that the plant
region contained no more than 10% of
the total weakfish population in the
estuary, a factor of 10 was used.
The population extrapolations for the two dates were as
follows: '
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Total June 21 : July 5
l,210,000,000 513,000,000
C. Spatial and Temporal Abundance and Distribution

The unusually high abundance of weakfish (seen in trawl
samples and concurrently high impingement levels prompted
surveys to estimate the bay-wide population and place the
impingement rates into ecological perspective. Statistical
tests, (see Appendix E) were applied to survey data to detect
and locate significant temporal and spatial variation. Length-
frequency distribution by date and sub-area are presented in
Tables II-1 - II-23., Data are summarized by date in the
following discussion.

July 20-21, 1978

Juvenile (age 0+) weakfish were taken throughout the
estuary on July 20-21. Growth data based on historical data
collected in the monitoring program suggest that nearly all of
these fish were spawned in May and were members of the first
cohort, i.e., those resulting from the initial spawn. A few
specimens (<100) of the second cohort, those resulting - from
the second spawn appeared in the catch, principally in the
northern portion of the bay (Table II-1l).

Although the abundance generally increased from north to
south, analysis of variance indicated no significant (P<0.05)
difference in the relative abundance between North, Plant, and
South regions (Table 1I-24). However, within each region
there was an area of higher concentration: sub—-area 2 in the
South region, sub-areas 1 and 3 in the Plant region, and sub-
area 1 in the North region (Figures II-1 - II-4, Table II-25).

The greatest weakfish abundance was in the relatively
deép waters in sub-area 2, South region. Abundance there was
significantly (P<0.05) greater than in any other sub-area
except sub-areas 1 and 3, Plant Region and sub-area 1, North
region., The abundance in sub-area 2, south region cannot be
explained on the basis of its length-frequency distribution
(Table II-1).

The second ranked locale of abundance was in the south-
west portion (sub~areas 1 and 3) of the Plant region (Figure
II-2). This may be attributable in part to the soft mud
bottom. Hilderbrand and Cable (1934) reported that age 0+
weakfish preferred a soft muddy bottom during their first
summer. The abundance was about half that in sub-area 2,
South region. The length frequency distribution of specimens
"in these sub-areas 1 and 3 was similar to those in adjacent
sub-areas (Table II-1l).
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ANOVA (analysis of variance) indicated that the abund-
ance west of the shlpplng channel was 51gn1f1cantly (P< 0.05)
greater than east in the Plant region, but not in the South or
North regions (Tables II-26 - II-28).

The lowest abundance of weakfish was recorded in sub-
area 5, Plant region (Table II-25). Abundance here was signi-
ficantly (P<0.05) lower than in any other Plant sub-area. This
low abundance may be due to unfavorable habitat (bottom hard
and scoured) and cropping by Salem (located in this sub-area).

The third ranked locale of abundance was sub-area 6,
Plant region and sub-area 1, North region. The abundance here
was about half that of the sub-areas 1 and 3 Plant region.

August 2-3, 1978

- The abundance of weakfish in the estuary on August 2-3
was significantly (P£0.05) less than that on July 20-21
(Table II-30); the population estimate decreased 73%. This
reduction reflected a significant (P<0.05) decrease in the
abundance in both the South and Plant regions (Tables II-31,
II-32). How the decrease in these regions reflects emigration
or mortality is not known. The abundance in the North region
had not significantly (P<0.05) changed since July 20-21
(Table II-33). The first cohort continued as the principal
component of the catch in all sub-areas. However, specimens of
the second cohort appeared, in low number, in the catch in all
sub-areas except sub-area 2, South region (Table II-2).

A northward shift in the abundance of weakfish had oc-
curred since July 20-21 as evidenced by the increase in the
proportion of the total catch in the Plant and North regions.
The ANOVA indicated the abundance in the Plant and North re-
gions was significantly (P<0.05) greater than in the South
region (Tables II-34). Thomas (1971) reported that age 0+
weakfish prefer low salinity waters and this shift may have
been influenced by increasing salinities in the low bay.

There was no significant (P<0.05) difference in abund-
ance among sub-areas in the South region (Table II-35). Those
fish which had appeared in abundance in sub-area 2 on July
20-21 had dispersed, possibly in response to high salinity in
that area. The concentrations of weakfish in sub-areas 1, 3,
and 6, Plant region and in sub-area 1, North region evident on
July 20-21 were not observed on August 2-3, The abundance was
similar throughout these regions; no significant (P<0.05)
difference was detected (Table II-36). Unlike during sampling
period July 20-21, abundance in sub-area 5 was not signifi-
cantly (P<0.05) different than in any other sub—-area (Table
I11-35). However, it remained lowest among sub-areas,of the
Plant region. -
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No significant (P<0.05) east-west difference was de-
tected in any of the regions (Tables II-37 - II-39).

August 16-17, 1978

The abundance of weakfish in the estuary on August 16-
17 did not change significantly (P<0.05) from August 2-3
(Table II-30). The estimated population increased by 4%.
There was no significant (P<0.05) difference in abundance in
plant region (Table II-32). However, there was a significant
(P<0.05) increase in abundance in the South region and a sig-
nificant (P£0.05) decrease in abundance in the North region
during the two-week period (Tables II-31, II-33). How the
decrease in the North region reflects emigration or mortality
is not known. By this time, individuals of the second cohort
~had attained a length vulnerable to capture and were taken in
abundance in all but the entire North region and sub—-area 9,
"South region. The catch in most other sub—-areas included both
cohorts (Table II-3).

Recruitment of the second cohort into the Plant region
may have contributed to the significantly (P<0.05) greater
abundance in this region, as a whole, than was observed in the
North or South regions (Table II-40). The southern portion of
the Plant region, as on July 20-21 was locale of high abun-
dance (Table II-41). Abundance in sub-areas 1 and 3, Plant
region was significantly (P<0.05) greater than in sub-area 2,
Plant region. It was also significantly (P<0.05) greater than
in sub-areas 1, 3, 4, 6, 7, and 9, South region and the two
sub-areas, North region (Figures II-1 - II-4 and Table
I11-41).

As was the case on July 20-21 sub-area 2 was the area of
greatest abundance in the South region (Table II-41). How-
ever, the abundance was about half that in sub-areas 1 and
3, Plant region. This abundance was significantly (P<0.05)

greater than in sub-areas 1, 6, 7, and 9, South regioﬁ and the.

two sub-areas, in the North region (Table II-41).

As on August 2-3 the abundance of weakfish in sub-area
5, Plant region was not significantly (P<0.05) different from
any other sub-area (Table II-41). It ranked fifth among the
six sub-areas, in the Plant region.

Analysis of variance indicted that in the Plant and
South regions abundance of weakfish on the west side of the
shipping channel was significantly (P<0.05) greater than the
.east. There was no significant (P<0.05) east-west difference
in the North region (Tables 1I-42 - II-44).
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September 7-8, 1978

The abundance of weakfish in the estuary on September
7-8 had not decreased significantly (P<0.05) since August
16-17 (Table II-45). The population estimate decreased some
23%. Although the population in the North region apparently
increased some 95% from August 16-17 results of the Kruskal-
Wallis test (See Appendix E) indicated no significant (P<0.05)
difference (Table II-46). The increase in the estimate was
due to single collection in sub-area 1, North region which
took 75% of the catch. There was no significant (P<0.05)
.change in abundance in the South region since August 16-17.
However, there was a significant (P<0.05) decrease in the
Plant region (Tables II-47, II-48).

Specimens of the second cohort were predominant in all
the catches in all sub—-areas, particularly in the Plant and
North regions. Nearly all members of the first cohort had
emigrated from the North region and sub-areas 5 and 6, Plant
region (Table II-4). The first cohort was more common in
the South region and sub-area 1, Plant region. Although the
greatest abundance was in sub-area 1 and 8, South region,
abundance in the Plant region remained significantly (P<0.05)
greater than in the North or South regions (Tables II-44 -
II-51). Sub-areas 1 and 3, Plant region remained a locale of
relatively high abundance (Table II-52).

As was the case on July 20-21 and August 16-17, sub-
area 5 had the lowest abundance in the Plant region (Table
II-52). Unlike July 20-21 and August 16-17 the central por-
tion (sub—-areas 2, 3 and 6) of the South region was an area
of relatively low abundance (Table II-52). Abundance in the
South region was greatest in the shallower waters of the
‘nearshore sub-areas.

The Kruskal-Wallis tests indicated a significantly (P<0.05)
greater abundance west of the shipping channel than east in
the South region (Table II-53); although abundance was also
greater in the west side in the Plant and North regions, the
difgggences were not significant (P<0.05) (Tables II-54,
II- . , '

June 21 and July 5, 1978 (Extapolations)’

The extrapolated population estimate for weakfish was
highest on June 21. The catch per effort on that date was of
unprecedented magnitude. It was comprised entirely of fish of
the first cohort (Table II-5). Life history aspects and his-
torical catch data of the weakfish are detailed in sections V
and VI,

The abundance of weakfish in the Plant region on July §
was significantly (P<0.05) lower than that on June 21. The
calculated population estimate decreased by 58%. Specimens
taken on this date were also part of the first cohort (Table
II-6).
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SUMMARY QOF SPATIAL AND TEMPORAL ABUNDANCE DATA

July 20-21, 1978

1., Weakfish were taken throughout the estuary but
abundance generally increased from north to south.

2. Locales of high abundance were the south-central

bay, south-west Plant region and southern part of the North
region.

3. The catch was almost entirely first cohort, the pro-
duct of the initial spawn.

August 2-3, 1978

l. Abundance in the estuary had decreased significantly
since July 20-21, 1978.

2. Abundance in the North and Plant regions was greater

than in the South region, but within regions, abundance was
more evenly distributed.

3. The first cohort continued as the principal com-

ponent of catch and the second cohort appeared more frequently
than before.

August 16-17, 1978

1. Abundance in the estuary had not changed signifi-
cantly since August 2-3,

2. Both the first and second cohorts were regqularly
taken.

3. Abundance in the Plant region (southwest portion
particularly) was greater than in North or South regions.

4. Within the South region, the south-central portion
was the center of abundance.

September:7-8, 1978

1. Abundance in the estuary had not change significant-
ly since August 16-17.

2. Specimens of second cohort predominated the catch in
the northern portlon of the estuary while the first cohort re-
mained common in the South.
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3. Abundance in Plant region as a whole was greater
than in the North or South regions.

4, The greatest abundance occurred in the nearshore
areas in the South region.

5. Sub-area 5, Plant region was an area of low abund-
ance, and had been throughout the surveys.
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D. Abundance Per Unit Volume (w/100m3)

Calculations for density determination are described in
Appendix G. Data are presented in Table II-57. II. JUVENILE
(Age 0+) WEAKFISH POPULATION '

E. Biomass (Kilograms of fish)

Calculations for weight determination are described in
Appendix H. Data are presented in Table IT-58.
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IIT. WEAKFISH IMPINGEMENT

Impingement of organisms at the Salem CWS intake has
been studied since April 1977. The following is a narrative
summary of weakfish impingement through the summer of 1978, a
discussion of differences between 1977 and 1978, and an eval-
ution of screen wash water recirculation and latent survival
studies. Detailed descriptions of the CWS intake, the fish
return system, sampling procedures, and data reduction are
provided in Appendices J, K and L.

A. Narrative Summary

Weakfish were first taken on the CWS traveling screens
in 1978 on June 19, They were collected in three of six sam-
pPles at a rate of 0.3-3.3 per minute (Table III-l). Length
range was 16-35 mm and survival was 64% (Table III-2). During
the first week of occurrence (June 19-24) total weekly esti-
mated impingement (henceforth referred to as the weekly es-
timate) was 41,800 specimens (Table III-3). Estimated daily
impingement (or, daily estimate) increased steadily (June 22
peak n<{= 8000) although rate per sample (n/min) varied consid-
erably, ranging from 0.0 to 20.7 (Table III-l1). Mean (weighted)
survival was 48%; mean and modal lengths were 31 and 28 mm,
respectively (Table III-4).

. During June 25-July 1 the weekly estimate increased to
2,338,900 (Table III-3). Daily estimates increased steadily
through June 29. On that date estimated weakfish impingement
was 534,900 with 52% survival (Table III-2). Of the actual
number taken in samples (n = 6932) most (76%) were taken in
one 3-min. sample at 0000 hours. Survival was 53%.

The high impingement rates on June 29 prompted an imme-
diate analysis of weakfish data from the previous two weeks.
This showed that impingement was highest at the late ebb tide
stage just before ebb slack, and that river-borne detritus
load correlated directly with impingement rate and was highest
just before ebb slack. These factors indicated that fish and
detritus, discharged through an outfall at the north end of
the intake structure, were being recirculated and reimpinged -
during ebb tide. The heavy loads of detritus, which were
unavoidably collected with impinged fishes, greatly hampered
sample processing. Some of the heaviest 3-minute samples
required five men, six hours to process because of associated
debris. The mortality resulting directly from long periods in
the fish counting pool and from recirculation was additive to
the mortality due directly to impingement. To reduce this
" bias, the sampling procedure during heavy detrital loading
periods was changed from sampling 3 consecutive minutes of
screen wash for both survival and abundance to sampling 1

III-1 P78 145 11




minute of flow for survival and abundance and a subsequent 2
minutes of flow for abundance only. This modified procedure
was implemented at 2200 on June 29; survival rate of weakfish
was 75.2% at an impingement rate of 222 per minute and 75.2%
at a rate of 286 per minute (Table III-1). Additionally, the
station accelerated completion of the southern screen-wash
discharge which would permit screen wash flow to be discharged
in the direction of both flood and ebb tidal flows.

During July 2-8 the weekly estimate (n = 2,382,800) re-
mained approximately at the level observed the previous week
(Table III-3). Daily estimates decreased by at least 100,000
from the level of June 29 but remained high on all days (Table
III-2). Rate per minute as estimated from samples varied from
12.3 to 1260.0 (Table III-1l). Mean survival was 66%; mean and
modal lengths, were 54 and 53 mm, respectively (Table III-4).
The higher survival rate reflected the validity of the modified

sampl1ng procedure and a decreased vulnerability with growth
of specimens.

‘During July 9-12 the weekly estimate decreased by about
800,000 from the previous week (Table III-3). Daily estimates
remained high, although on four of the six days sampled they
were lower than estimates calculated in the previous week
(Table III-2). Rate per sample varied from 9.5 to 520.0
(Table III-1l). Mean survival was 70%; mean and modal lengths
were 55 and 53 mm, respectively (Table III-4).

On July 11 the sampling schedule was changed to increase
the number of sampling days per week from three to seven and
increase the sampling frequency within each day. On three
days per week the schedule became four 3-minute samples per
day for survival and abundance taken at approximtely 6-hr.
intervals, plus as many additional l-minute abundance samples
as practicable, On other days as many 1-m1nute abundance
samples as practicable were taken.

On July 14 the south screen-wash discharge was put into
operation. Thereafter, screen wash water was discharged north
on the flood tide and south on the ebb tide. It was believed
that this would minimize recirculation and thereby improve
survival of impinged organisms and reduce detrital loading.

During July 16-22 the weekly estimate decreased markedly
by about 1,190,000 specimens (Table III-3). After July 17
daily estimates were below those observed the previous week
(Table III-2). Rate per minute per sample varied from 0.0 to
684.0 (Table III-1). Mean survival increased to 76% (Table

III-3). Mean length was 59 mm and modal length remained at 53
mm (Table III-4).
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The weekly estimate during July 23-29 (n<= 382,100)
changed little from that for the previous week (Table III-3).
On five days the daily estimate was within the range observed
during the previous week; on July 27 and 28 estimated impinge-
ment was about 100,000 specimens lower (Table III-2). Rate
per sample varied from 0.0 to 270.0 (Table III-l1). Mean sur-
vival decreased to 74%., Mean and modal length increased to 60
and 58 mm, respectively (Table III-4).

During July 30-August 5 the weekly estimate decreased by
about 185,000 specimens (Table III-3). Daily estimates were
generally within the range for the previous week (Table III-=2).
Rate per sample varied from 0.0 to 131.0 (Table III-1). Mean
survival decreased to 70%; mean and modal length both increased
to 63 mm (Table III-4). No reason for the reduction in survi-
val was apparent.

During August 6-12 the weekly estimate decreased by about
72,000 specimens (Table III-3). Daily estimates on August 7
and 8 (Table III-2) were at least 5000 specimens below those
observed the previous week, but thereafter increased steadily.
Rate per sample varied from 0.0 to 117.0 (Table III-1l). Mean
survival was 70%; mean and modal lengths were 65 and 68 mm,
respectively.

The weekly estimate increased during August 13-19 by
about 20,000 specimens (Tables III-2, III-3). Daily estimates
were generally within the range observed the previous week
(Table III-1). Rate per sample ranged from 0.0 to 144.0
(Table III-1). Mean survival remained at 70%. Mean and modal
length increased to 67 and 70 mm, respectively (Table III-4).
The minimum length decreased by 10 mm and the percentage of
the total catch less than 50 mm increased from 10.5% in the
previous week to 13.2%. This indicated that members of the
second spawn were now being impinged and partially explains
the increase in total impingement.

During August 20-26 the weekly estimate decreased by
about 41,000 specimens (Table III-3). During the latter part
of the week only 3-5 CWS pumps were in service due to op~
erating conditions (Table III-l); this may be related to the
reduction in impingement. Daily estimates were within the
range for the previous week on all days but one (Table III-2).
On August 24 the daily estimate decreased to 2300. Rate per
sample varied from 0.0 to 101.0 (Table III-1). Mean survival
increased to 81%. Mean and modal length decreased to 63 and
58 mm, respectively, reflecting the increased involvement of
specimens from the second spawn (Table III-4).
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The weekly estimate during August 27-September 2 de-
creased by about 8,000 specimens (Table III-3). Circulator
operation was quite variable during the first four days of the
week and ranged from 2 to 6 pumps. Dailly estimates on August
28 and 29 were below those observed the previous week but cor-
responded with reduced pump operation (Table III-1, III-2).
Rate per sample varied from 0.0 to 98.7 (Table III-1l). Mean
survival increased to 84%. Mean length increased slightly to
64 mm and modal length remained at 58 mm (Table III-4).

During September 3-9 the weekly estimate decreased by
24,000 specimens (Table III-3), although estimated daily im-
pingement was within the range observed the previous week
(Table III-2). The CWS was fully operational (5-6 circulators)
throughout the week. Rate per sample ranged from 0.0 to 96.0
(Table III-1l). Mean survival was 85% and mean and modal
length increased to 73 and 63 mm, respectively (Table III-4).

During September 10-16 the weekly estimate decreased by
about 29,000 specimens (Table III-3). The daily estimate on
September 15 was 1000 specimens below the lowest daily estimate
in the previous week (Table III-2). Rate per sample ranged
from 0.0 to 65.0 (Table III-1). Mean survival increased to
89%. Mean and modal length were 80 and 78 mm, respectively
(Table III-4).

The weekly estimate during September 17-23 decreased by
about 35,000 specimens (Table III-3). Daily estimates showed
less variability than had been observed during the previous
week (Table III-2). Impingement rate generally decreased and
catches of 0.0-3.0 per minute were frequent (Table III-l).
Mean survival decreased to 76% (Table III-3). The frequent
low catches did not provide enough specimens to accurately
assess survival. Mean length increased to 85 mm and modal
length remained at 78 mm (Table III-4).

' Based on the decreasing impingement rate and reduced
variability in daily estimates sampling was reduced to seven
days per week.

During September 24-30 the weekly estimated impingement
decreased to 17,400 specimens, the lowest level observed dur-
ing the period of occurrence (Table III-3). Daily estimates
were consistently below 4000 specimens (Table III-2). Im-
pingement rates of 0.0-3.0 per minute were common (Table
III-1). Mean survival was 87%; however, the low number of
specimens in most samples should be considered when assessing
survival. Mean and modal lengths increased to 89.0 and 93.5
mm, respectively (Table III-4).
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In summary, during June 18-September 30 a total of
55,352 weakfish were taken in 1617 minutes of impingement
sampling. Estimated total impingement for this period was
7,994,000 (Table III-3). Most of the estimated total was
taken during the three-week period from June 25 through July
15. During the first two weeks of occurrence mean survival
measured in impingement samples was 44%. After the revised
weakfish survival sampling procedure was implemented, mean
survival was 70%, and is believed to be more representative
of actual survival levels over the entire period. The data
suggested that survival generally increased directly with mean
and modal length. Length frequency distributions for live,
dead, and damaged specimens are shown in Tables III-5, III-6,
III-7, respectively. In all but two weeks mean length of live
specimens was 1-7 mm greater than mean length of dead. When
mean length for all condition classes are combined (Table
III-4), and mean weekly survival are traced through the
summer, the relationship is direct during seven weeks and
inverse in seven. The relationship of length to impingement
mortality has not been fully examined.
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B. Comparison of 1977 and 1978 Weakfish Impingement

During 1977 a total of 7,808 weakfish were taken in 1158
minutes of impingement sampling at the CWS intake (Table
III-8). Estimated total impingement from June through Novem-
ber was 1,877,000 specimens. Weakfish ranked third among
species in total number impinged and fifth in total weight.
In 1977, weakfish were first taken on 16 June and were common
through September. Most (55.3%) of the total was impinged .
during July. During all months of occurrence estimated .
impingement was lower during 1977 during 1978.

In 1977 annual survival was 57%; 38% were dead and 3%
damaged. Percent live ranged from 38 in June to 100 in
November. During months of abundance (June-September) percent
live ranged from 38 to 76. Survival generally increased from
June through November. '

Plots of daily estimated impingement during 1977, 1978,
and 1977 vs 1978 are presented in Piqures III-1, III-2 and
'III-3, respectively. In 1977 daily estimates were calculated
by scaling the mean daily impingement rate to 24 hours. 1In
1978, the procedure was modified to allow factoring of the
time interval between samples into the estimate (See Appendix
L for computational details). However, since the 1977 es-
timates are based on four equally spaced samples per day they
should be directly comparible with 1978 estimates.

_As can be clearly seen in Figure III-3, there were major
~differences in the timing and magnitude of peak impingement
between the two years. 1In 1978, weakfish impingement peaked
during late June and remained high throughout the first half
of July. 1In 1977 impingement increased during late June and
early July but did not peak until July 14. Interestingly,
peak impingement in 1977 coincided with a marked decrease
during 1978,

Schuler and Maiden (1975), in a review of weakfish
occurrence and abundance near Artificial Island, suggested
that a strong year class may be indicated by large catches
in late June and early July. Based on river trawl data, in .
both 1970 (Schuler and Maiden 1975) and 1975 (Beck and
Grieve 1977) high catches of weakfish during June and early
July and strong year classes were evidenced by monthly and
annual trawl data.

From mid-July through the beginning ¢f August daily
impingement in 1978 remained somewhat higher than in 1977.
From early August through the end of September little dif-
- ference in daily impingement was evident (Fig. III-3).
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C. Recirculation

An analysis of the relationship between tide and rate of
weakfish and detritus impingement was conducted in an attempt
to define the extent of recirculation of discharged material
and to determine the effectiveness of alternating the direc-
tion of the screen-wash discharge with the tide in reducing
recirculation. i

This analysis was done using stepwise multiple regression
.techniques (Barr et al 1976). Tidal stage and elevation,
which is measured relative to the station baseline datum, were
combined to form a continuous variable by first assigning a
negative value to .all ebb tide elevations and a positive value
to all flood tide elevations. All positive elevations were
then subtracted from 80 and all negative elevations were added
to 96. This transformation provided a convenient scale with
the lowest elevations occuring near the center. On this scale
mean low water equals about 8 and mean high water about 12.
Since the relationship between tidal elevation and impingement
was not always expected to be linear, quadratic and cubic
transformations of elevation were also examined in the analy-
sis. Weakfish impingement rates were transformed by log
(rate + 1) to stabilize the variance and reduce the vertical
scale on the scatterplots. Regressions were run for four dif-
ferent time periods. The first designated "Pre 1", was the
period before the south discharge was operational (i.e., the
period of recirculation).

The period after the south discharge was operational and
divided into three sub-periods of generally high, moderate,
and low weakfish impingement, and designated "Post 1", Post
2", and "Post 3", respectively. Results of regressién analy-
sis for weakfish are given in Tables XII-9 , III-10, III-1l1,
and III-12., Plots of density vs tidal elevation and the best
fitting least-squares curve, if any, are shown in Figures
I1r-4 , IIr-5 ,I11-6, and III-7. For all periods the three-
variable model, which included the quadratic and cubic trans-
formations of elevation provided the highest coefficient of
determination (R2), indicating both linear and curvilinear
components of the relationship. However, only during the
first period (Pre 1) did the model significantly (P<0.05)
fit the sample data (Table III-9). The plot of the least-
squares line for this model (Figure III-4) shows impingement
increasing through the early stages of the ebb tide, peaking
during the second half of the ebb, decreasing during ebb slack
and throughout the flood tide. The model indicated that rate
increased during £lood slack. '
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During the periods after the south discharge was op- .
erational no strong relationship between weakfish impingement
and tide were evident from the analysis (Tables ITII-10,
III-12; Figures III-5, III-6, III-7). During period "Post 2,"

- a least squares line was fit to the data which showed somewhat

higher impingement during ebb tide (Fig. III~-5), although the
line did not fit the data well (R2 = 0.076) and the model was
not significant (P<0.05).

Results of regression analyses for detritus are given in
Tables III-13, III-14, III-15, and III-16. Plots of density
vs tidal elevation and the best fitting least-squares curve
are shown in Figure III-8, III-9, III-10 and III-ll. In
general, results were similar to those for weakfish. Again,
the three-variable model provided the highest R2 value. Only
during the first period did the model significantly (P£0.05)
fit the sample data (Table III-13). The plot (Figure III-8)
shows a relationship similar to that for weakfish. Regression
for periods after the south discharge was operational showed

no consistent relationship between detrital impingement and
tide.

Results of this analysis suggest that before the south
discharge was operational recirculation was responsible for
higher impingement during ebb tide. The weakening of the
relationship between tide and impingement after operation of
the south discharge indicated reduction, if not elimination,
of recirculation. -
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D. Latent Survival

Latent survival studies were scheduled in the on-station
program to determine the survival, after various holding
periods, of fishes which had been impinged at the CWS. Re-
sults would reflect on the relevance of the survival rates
observed after 5 minutes of holding and regularly reported.

In 1977, 42 mixed species groups were held in the one
available fish counting pool for 2-or 3-hr. periods. Samples
were taken by diverting a 3-minutes of flow of screen wash
water to the holding pool as soon as possible after a moni-
toring program sample has been taken. After a holding period
of 2-or 3-hr the pool was drained and the sample processed
according to the procedure followed by the monitoring program
samples. Latent survival rates were compared with survival
rates determined in the immediately preceding monitoring
program sample which was processed immediately and serves as
control.

Longer holding periods were precluded by the schedule
of abundance sampling which required the pool. A few longer
duration studies were done but these groups did not include
weakfish. Since 2-to 3-hr. tests could more readily be done
in conjunction with scheduled sampling, these were emphasized
to generate as many points as possible. A total of 37 tests
groups included weakfish, 18 for 3-hr. and 19 for 2-hr.
(Tables III-17 and III-18). Most had too few specimens for
rigorous scrutiny but do support semi-quantative review.
Also, vulnerability to impingement damage decreases with in-
creasing specimen size, and this has not been separately
factored. However, there is a pattern evident in these data,
i.e. in 26 of the 37 tests (65%) weakfish demonstrated higher
survival after 2-, 3-hr. holding than in the control (the
closest scheduled monitoring sample); 30% demonstrated a
decrease; 5% remained the same. Within the 26 groups in which
weakfish survival was higher after the holding period the
increase over the control ranged from 4- 70%, The largest
increase occurred from late August through early September.
It is note worthy that during many of these 2-, 3-hr holding
periods weakfish were observed to feed, an indication of
"goodness" of condition. '

In 1978 the intensive sampling demand on the North and
the newly available (July) South pools precluded any holding
for latent studies for more than 6 hr. Therefore, latent
study efforts were shifted to the Delaware Experimental Labo-
ratory. This facility has suitable holding facilities,
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although testing at this site also required the additional
specimen handling in capture and transfer by boat or truck
tanks. Test results were inconclusive due to availability
and validity of control groups and mechanical difficulties.
Laboratory studies and perhaps additional on-site studies,
will be expanded in the 316(b) study program.
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Iv. SALEM IMPACT: POPULATION VS. iMPINGEMENT

The extent and probable impact of impingement losses on
the 1978 year-class of weakfish can at present only be evalu-
ated by comparing impingement and estimated population on each
of the days a population survey was conducted and by comparing
total population reduction and cumulative impingement through
the end of the season. Table IV-1 provides a historical sum-
mary of the weakfish population estimates for the plant area
and entire bay-wide (RM 0-73) and corresponding estimated im-
pingement on each date.

By examining the percentage of weakfish in the plant

area impinged it can be seen that impingement cropped approxi-

- mately the same small fraction (0.03-0.07%) of the population
present per day on each of the four days population estimates
were based on complete sampling. Regression of estimated
impingement on the plant area population for these four
surveys resulted in a highly significant direct relationship
(R2 = 0.98; P<0.05).

Using the regression as a predictive model, the plant
area population alone on July 5 would have been 1.29 x 109.
The extrapolated population estimate for July 5 was 5.13 x
107, and is 25 times lower than the predicted value. It is
possible that the extrapolated population estimate, based
primarily on trawl data from shallow zones underestimated the

“ | true magnitude of the population. Thomas (1971) found that
small young entered the Plant area through and were most

abundant in, deeper waters in and adjacent to the channel.
Which of the estimates is more valid is not known.

The percentage of the Plant area population impinged on
June 21 (0.006%) was much lower than would have been predicted
on the basis of the regression model. Examination of length-
frequency distributions (Tables II-18, II-19, II-20 and II-21)
show that the lengths of almost all (99%) of the riverine
population was below the effective minimum impingeable length
(40 mm). Impingement of specimens less than 40 mm is variable
and probably dependent on involvement with detritus and angle
of approach to the screens.

The overall impact of impingement may also be evaluated
by comparing the reduction of population between the first
and the last estimates and the cumulative estimate of impinge-
ment for the period. The reduction in the population of weak-
fish in the Delaware River Estuary from June 21 to September
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7-8 was estimated to be 1.04 x 10%. Estimated impingement
over this period was 7.86 x 106, of which 2,97 x 106 (39%)l
were estimated to have been lost. Impingement mortality,
therefore, accounted for less than 0.3% of the observed popu-
lation decrease. Natural mortality and emigration from the
system account for the remainder of the reduction.

All available data on population size and impingement
number and survival indicate that impingement losses at S.N.G.S.
did not constitute a significant impact on the 1978 year-class
of weakfish. ‘

1This 39% is the mean over th entire sampling period. It
does not distinguish the difference in mortality between
survival rates observed before (44%) and after (70%) the
improved survival sampling procedure, which was implemented
on 27 June. Figure IV - 1 and IV-2 are scatter plots of

impingement vs. number alive. A 70% overall survival rate
for the entire period appears appropriate.
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V. ASPECTS OF THE LIFE HISTORY OF THE WEAKFISH,
CYNOSCION REGALIS, WITH SPECIAL REFERENCE TO
ITS OCCURRENCE IN THE DELAWARE BAY & ESTUARY

The weakfish, Cynoscion regalis, is a schooling species which

ranges from the east coast of Florida to Massachusetts Bay, with strays
reported as far north as the Bay of Fundy (Bigelow and Schroeder 1953).

Nesbit (1954), Perlmutter et al. (1956), and Harmic (1958) reported a

northern sﬁawning population in New York and northern New Jersey, and a
southern spawning population from New Jersey to North Carolina. Seguin
(1966) suggested the existence of New York, Delaware-lower Chesapeake,
and North Carolina groups based on morphometric and meristic variation.
Such divisions, however, have been disputed (Joseph 1972).

The'weakfish is a warm season migran; along the middié Atlantic
coast, arrivipg from April to May and departing from October to December
(Welsh and Breder 1923). 1Its migration is thought to be mainly north-
south, but onshore—offshore movements may also occur. During summer the
weakfish generally remains inshore in bays, estuaries, and coastal
waters. Yearly abundance in some areas may fluctuate greatly. j
Throughout most of its range the weakfish is an important sport and
commercial species (Thomson et al, 1971).

The weakfish spawns in coastal waters and bays. Soon after
hatching, the larvae become demersal and move into estuaries which they
utilize as a nursery throughout the warm season (Harmic 1958; Chao and

Musick 1977). The young are euryhaline and have been reported in fresh

water (Massman et al. 1958). Their growth is fairly rapid; young in the

Delaware River averaged 120 and 155 mm FL by October in 2 separate years
(Thomas 1971). Weakfish feed mainly on fishes and planktonic
crustaceans, Males attain sexual maturity at 2?3 years and females at 3-
4 years (Welsh and Breder 1923). Merriner (1976), however, reported

V-1




that in North Carolina sexual maturity‘was attained at 1 year by both
sexes, Weakfish may live to 8 years and attain lengths exceeding 700 mm
(Perlmutter et al. 1956). The spawning season is protracted, extending
from April to September, with ﬁost activity occurring in May ;nd June
(Welsh and Breder 1923; Merriner 1976). Daiber (1957).stated that the
spawning season in Delaware Bay was from late May through August. The
spawning activity has been described to have two peaks in intensity
apparently related to an age dependent differential response to
conditions favorable for spawning. Generally, the first peak occurs in
ane and thejsecond in July. The literature disagrees as to the exéct
timing of these peaks within a spawning seéson (Daiber 1957, Harmic
1958, and Thomas 1971), but this may be related to annual fluctuatiomns
in the occurrence of optimum.éhysicochemical conditions which key
spawning. The principal location of spawning is in the lower portion of
the bay. The literature again disagrees as to the regions of principal
activity. Welsh and Breder (1923) indicated that the east side of the
bay between Maurice River Cove and Cape May was the primary area, while
Harmic (1958) stated spawning occurred predominently in the southwest
area,

Fertilized eggs have been collected at water temperatures of 16-
27 C and salinities of 12-31 ppt. The eggs are pelagic and highly
buoyant; they hatch in about 40 hours at 26-21 C (Welsh and Breder 1923;
Harmic 1958). Egg production is high and related to both fish length
and weiéht. Merriner (1976) stated that a female of 500 mm SL produces
'slightly over 2 million eggs.and that fecundity increases about 128,000
eggs per 100 g of body weight., Harmic (1958) stated that the egg
production for this species in the Delaware Bay might easily reach 450

billion eggs per season.




Ichthyoplankton collections have been taken near S.N.G.S. by IA
since 1971, Viable weakfish eggs were first reported in collections in
1974 and have occurred annually through 1977. However, their restricted
temporal occurrence and relatively low densities suggest the marginal
nature of this area for spawning. In 1974 ichthyoplankton collections
were taken in the vicinity of Ship John Shoal (RK 48.1-64.8). These
data indicated that

1. the period of occurrence of weakfish eggs was a
month longer,

2, their peak in abundance was a week earlier,

3. the magnitude of this peak was over six times
greater than in the vicinity of S.N.G.S. (Maiden
et al. 1976).

These data support the premise that the Delaware River in the vicinity

of S.N.G.S., is not a critical area for weakfish spawning.
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VIi. TEMPORAL DISTRIBUTION OF AGE O+ WEAKFISH IN
THE VICINITY OF SALEM DURING 1970-1977

Age 0+ weakfish have been collected by IA near Artificial Island
annually since the ecological studies began in 1968, and have been
reported in the annual progress reports. These data were collected as
part of a monitoring program to establish norms in temporal and spatial
distribution and are not amenable to extrapolation to population
estimates.

The occurrenée of age 0+ weakfish in 1978 was of unprecendented
magnitude. The catch for the last two weeks of June 1978 was greater
than the combined annual catches from 1973 through 1977. Typically the
weakfish's period of occurrence has been from June through November.
Weakfish have ranked annually second to fourth in total catch during
summer (June—August) and third to seventh during fall (September-
November). Annually, from 70.5% to 97.5% of the total weakfish catch
hasIOCCurred during June—August. Based on river trawl data, the monthly
mean catch per unit effort (n/T) was greatest in July in five of eight
years (1970-1977), ranging from 9.4 to 69.9 (Table ), In 1972 and 1973
monthly n/T was greatest in August (24.7 and 13.0, respectively)o' These
apparent shifts in the period of peak abundance were probably caused by
the heavy run-off resulting from Hurricane Agnes in 1972 and unusually
heavy spring rains in 1973. In 1975 montﬁly.;/T was greatesf in June
(53.7).

In the ecological studies conducted by IA in the Chesapeake and

Delaware Canal near the proposed Summit Power Station, age O+ weakfish

have been collected annually from 1973 through 1977. The period of

occurrence has been similar to that recorded near Artificial Island, and




the month of maximum n/T typically has been July (n/T ranging from 10.3
to 125.5). Generally there has been an increasing gradient of abundance
from west to east. Thomas (1971) indicated salinity probably limited
distribution of weakfish in the area east of Summit Bridge. Therefore,

young weakfish taken in the canal are probably from the Delaware stock.




VII. CONCLUSION

’ All available data on population size and impingement
number and survival indicate that impingement at Salem did not
constitute a significant impact on the 1978 year-class of
weakfish.
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APPENDIX A
DESCRIPTION OF.TRAWL,

A descfiption of the trawl used is as follows: 4.9 m semi-balloon
otter trawvl, 4,9 m headrope, 5.8 m footrope, net made of nylon netting
of the following size mesh and thread: ‘3.8 cm stretch mesh No. 9 thread
body, 3.2 cm stretch mesh No. 15 thread cod end. Innerliner of 1.3 cm
stretch mesh No., 63 thread knotless nylon netting hogtied to cod end.
Head and footropes hung on 1.0 cm diameter Poly-Dac net rope with legs
extended and wire rope thimbles spliced in at each end. There are six
3.8 x 6.4 cm Ark floats on headrope and 3.2 mm galvanized éhain hung
loop style on footrope. Nets are treated in green copper net
preservative,

Trawl doors used with the above net were 61.0 cm in length and
30.5 em in width, made of 2.54 cm mahogony lumbér, 2.5 x 0.6 cm steel
straps and braces, 1.0 x 5.1 cm bottom shoe runner. Doors were set with
2/0 galvanized chain and one 0.8 cm swivel at the head of each bridle.

A 15.2 m bridle was attached to the trawl doors. =

TRAWLING METHOD
The trawl was fished on the bottom, maintaining a ratio of towline
to depth of at least 6:1. Hauls were of 10 min duration at a standard
speed and were made in the direction of the current. Fishing time
commeﬁeed when the trawl line became taunt., If trawl line became
twisted or a large inanimate object was taken the trawl was aborted and

repeated.



APPENDIX B

Unscaled weakfish population estimate*, 95% confidence
interval, and percent sum by region of the Delaware Estuary for
sampling periods 20-21 July through 7-8 September, 1978.

20-21 July
Region Unscaled Estimates and 957% Confidence Interval %2 of
South 57,685,223 + 27,399,536 88.2
Plant : 7,025,259 + 2,386,112 10.7
North 715,520 + 185,587 1.1
65,426,002
2-3 August
Region Unscaled Estimates and 957% Confidence Interval % of
South 13,901,513 + 10,044,146 79.7
Plant 2,770,816 + 806,599 15,9
North 761,760 + 615,610 4.4
17,434,089
16-17 August
Region Unscaled Estimates and 95% Confidence Interval % of
South - 14,400,632 + 5,383,048 79.5
Plant 3,588,154 + 1,355,852 19.8
North ‘ 123,520 + 118,067 0.7
18,112,306
7-8 September
Region Unscaled Estimates and 957% Confidence Interval % of
South 12,410,061 + 4,082,606 88.7
Plant 1,345,286 + 398,520 9.6
North 240,880 + 406,040 1.7
13,996,227

* = Numbers not rounded for demonstration purposes.
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APPENDIX C
DESIGN OF GRID SYSTEM

In order to randomly select sample locations, each of the three
sampling regions was divided into numbered grids based on a LORAN C
overprint of the Delaware Bay (National Ocean Survey Chart #12304, 24th
Ed.). The use of LORAN C grids for sample grids facilitated reproducibility
of sampling locations. In the southern region (ca. river mile 0-=40) four
contiguous LORAN C quadrates were combined to form one numbered grid in
order to obtain a sufficient number of grids to ensure well distributed and
representative sampling within the region. Reduced configuration of the
estuary in the Plant and North regions necessitated the reduction of grid
size in these regions (25% of the area of the grids in the South region).

Incomplete near—shore grids, those that had 60% or more of their
surface area covered by water, were included to ensure that all habitats had

probability of being sampled.

Some areas were not included in the sample grid selection because more
than 40% of their surface area was land, they were inaccessible because of
water depth or shoreline configuration, or they contained hazards to vessels

and/or gear,




APPENDIX D
FACTORS USED FOR POPULATION ESTIMATION

Population estimates were calculated by multiplying the mean catch
per haul in the region by the total number of possible hauls (area per
region ¥ area per trawl haul or 5062 m2) in that region. The following
describes the calculation procedure:

Population Estimate = X « C

where X = Total number of specimens taken/total number of hauls, and C =
area of sub-area/area of trawl haul. The area of each regional sub—-area
and the area of a trawl haul were determined in deriving "C",
The area of each sub—area was determined with a Lietz Polar Planimeter,
Model 3651-30. The bottom area covered in a standard haul was
determined by multiplying the distance traveled in a haul (predetermined
to be 1,368 m) times the effective fishing width of 3.7 m (pers.

communication, S. Marinovich, trawl manufacturer), or 5,062m2°



APPENDIX D (Continued)

Surface area (mz) and number of possible trawl hauls (C)
by region and sub-area of the Delaware Estuary (RM 0-73) used

in population estimates, 1978,

Area Number of Possible
(107m2) Trawl Hauls (C)
North region
Sub-area 1 1.92 3,79
Sub-area 2 2.13 4,210
Total 4,05 8,000
Plant region
Sub—-area 1 3.22 6,360
Sub-area 2 3.79 7,490
Sub-area 3 2.05 4,050
Sub-area 4 2,44 4,820
Sub—-area 5 3.73 7,370
Sub-area 6 3.15 6,220
Total 18.38 36,310
South region
Sub-area 1 17 .30 34,077
Sub—-area 2 22,90 45,160
Sub-area 3 20,30 40,162
Sub—-area 4 9.10 17,938
Sub—area 5 14,70 29,099
Sub-area 6 25.9 51,165
Sub-area 7 13.80 27,222
Sub-area 8§ 14.30 28,170
Sub—area 9 11.30 22,244
Total 149.60 295,337




APPENDIX E

DATA TRANSFORMATION AND TESTS OF ASSUMPTIONS

Examination of historical data has shown that trawl catch data
approximates the negative binomial distribution. Therefore, the
transformation Y = log (catch +1) was used in an attempt to normalize
the data, Subsequent to transformation, the Chi-square goodness of fit
test and the F-max test were run on data from each date and selectgd
groups of dates to test for normality and homogeneity of variances,
respectively., Analysis of variance and Duncan's multiple range test
(DMR) were used to analyze data which did not deviate significantly
(P < 0.05) from the normal distribution or have heterogenous variances.
Data which deviated from normal, e.g., data from 7-8 September, or had
heterogenous variances, were tested with the non—parametric Kruskall-
Wallis test. In some cases (date 6, regional comparison), when further
definition of significance was required, multiple—paired testing was

used.,




APPENDIX E (Continued),

Results of chi square (Xz) roodness of fit tests for normality and F-max tests for homogeneity of
varlances performed on log-transformed population survey data for selected. dates, 1978,

_ X2 foE normality 2 F-max for homogeneity of variances
Dates Critical X .05 X Critical F max g value F-max ratio
21 June, 5 July 6.329 27.879% - -
20-21 July 14,067 6.239 ’ >51.4 49.1
2-3 August 12,592 4,145 >124 71.4
16~17 August 14,067 6.462 2124 34,5
7-8 September 12,592 20.88 * >51.4 25.5
20-21 July, 2-3 August 15.507 17.122% > 1.5 1.3

16-17 August, 7-8 September
(all regions)

20-21 July, 2-3 August 15.507 8,827 - -
16-17 August ‘

(all regions)
20-21 July, 2-3 August - : - 8.4 26.1%*
16-17 August, 7-8 September .

(North region only)

20-21 July, 2-3 August - - > 2.4 2.3
16-17 August, 7-8 September
(Plant region only)

20-21 July, 2-3 August - - > 1.6 1.5
16-17 August, 7-8 September
(South region pnly)

* Data significantly (Pgo.OS) different from normal distribution.

*%  Variances significantly (PSO.OS) heterogenous




APPENDIX F
SUBDIVISION OF REGLONS INTO SUB—-AREAS

In order to detect differences in abundance within regions further
division of North, Plant, and South regions was done.

The South region (RM 0-40) was divided longitudinally into 10-mile
sections of river and was further divided latitudinally into areas of
roughly similar depth readings. This scheme resulted in nine sub-areas.

The Plant region (RM 40-60) was divided into 5-mile sections of
river and in the southern portion was further divided latitudinally by
the shipping channel, This resulted in six sub—areas,

The entire North region (RM 60-73) was divided only longitudinally

into two 5-mile sections of river,




APPENDIX G

Volumetric and Density Determination by Sub—area of
Delaware River Estuary (RM 0-73)

Each of the sampling quadrants was examined for continuity of depth
at mean low water. If no abrupt, pronounced increase or decrease in
depth was noted a mean depth for the quadrant was calculated by summing
the depth soundings within the quadrant and dividing by the number of
soundings (reference: U. S. Coast and Geodetic Survey Charts #12304 and
12311), This mean depth-was multiplied by the area of the quadrant to
obtain a volume.

In quadrants where pronounced changes in depth were evident (i.e.,
shoals or channels) the quadrant was subdivided into areas of similar
depth and the mean depth for each of the subdivisions was calculated and
multiplied by the area of the subdivision (area determined using an
acreage — area measurement grid) to give a volume per subdivision.

These partial volumes were summed to produce a volume pef sampling
quadrant.

All volumes per quadrants in a sub—area were summed to produce a
total volume per sub—area. |

Density was calculated by dividing the number of specimens (n) by
volume (m?) (as calculated above) and divided by 100 to obtain a number

per 100 cubic meters (n/lOOuP).




APPENDIX H

“CALCULATIONS FOR WEIGHT DETERMINATION BY REGION AND DATE

A mean length per region by date was obtained by summing the individual
length measurements and dividing by number of observations. The log of the
weight (gm) was regressed against the lengths (mm) of some 900 specimens
collected during the population surveys and resulted in the length-weight
regression formula (R square = .92):

Log weight (gm) = (0.01780432) [length (mm)] - 0.84108681

This weight per specimen was mulfipliéd by the estimated number of
specimens (n) in each region for each date to obtain a total weight per
region per date. The number of specimens (n), weight (kg), and weight (1b)
in each region with the correlating impingement weights are presented in

Tables II-58 and II-59.



APPENDIX I

Unscaled weakfish population estimate* and 95% confidence
interval for the Plant region of the Delaware Estuary for
sampling dates 21 June and 5 July, 1978,

21 June

Unscaled Estimate and 957 Confidence Interval

10,044,072 + 6,460,106

5 July

Unscaled Estimate and 957 Confidence Interval

4,273,324 + 4,450,471

- % = Numbers not rounded for demonstration purposes.



APPENDIX J
CIRCULATING WATER SYSTEM (CWS)

INTAKE AND FISH RETURN SYSTEM DESCRIPTION

Condenser cooling water is withdrawn from the Delaware River
through a shoreline intake located at the south end of Artificial Island
by six circulating water pumps per unit, Each circulator is mounted in
an individual pump well and is rated at 185,000 gpm (11,672 m?/s),

Prior to station start-up the intake was modified to maximize
survivalvof impinged organisms and permit sampling to assess impingement
magnitude and impact. Modifications are similar to those made by
Virginia Electric Power Coﬁpany at the Surry Power Station. Principal
components are vertical traveling water screens fitted with fish
buckets, a low pressure fish removal system, sluices to return impinged
organisms to the river, and a counting pool.for sampling purposes.,

Each of the six traveling screens contains 62, 3/8-in-mesh (l-cm),
screen baskets 121 in wide by 21 in high (307 x 53 cm). Normal
operation is continous at a speéd of 6.0 ft/min (3.0 cm/s) with
alternate capabilities of 10.5, 15.5, and 20.0 ft/min (5.3, 7.9, and
10.2 cm/s) depending on debris load. The base of each screen basket is
fitted with a 1 1/2-in deep by 2 1/2-=in wide (3.9 x 5.1 ecm) 1lip which
creates a water filled bucket. As the basket is raised through and out
of the water, impinged organisms drop off the screen face into the

bucket. The bucket provides a suitable enviromment for transport and

'prevents most organisms from falling back into the water and becoming

reimpinged. As the basket travels over the head sprocket specimens
slide onto the screen face and are spray washed into a 11— x 17-in (28~
X 43-cm) sluice of running water by one outside (7 psi pressure) and two
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inside (15 psi) spray headers, ﬁeavief debris is spray washed into a
lower sluice (24 x 33 in, 60 x 84 cm) by two high pressure (90 psi)
spray headers.,

Prior to 14 July 1978 the combined flow of the upper fish sluice
and the lower trash sluice were discharged through a common outfall
located at the north end of the intake structure. To reduce
recirculatioﬁ of discharged material during ebb tide a south discharge
was put into operation. This permitted screen-wash flow to be discharged
in the direction of tide. |

For sampling, both sluices can be diverted to concrete éounting
pools, located at the north and south endsAof the intake, which have
been designed to minimize collection stress. Prior to 14 July 1978 only
thé north counting pool was operational. Thereafter both pools were
used depending on the &irection of screen wash discharge.

A filter bag with a 1 1/4-in stretched (3.2 cm) nylon mesh body and
a 1/2-in stretched (1.3 cm) mesh innerliner attached to a woodén frame
can be inserted immediately upstream of the pool entrance. Thg bag
permits filteréd water to be introduced into the pool and allows
discrete samples to be taken. ‘Specimens enter the pools through steel.
slides which reduce water velqcity. Overflow pipes limit water depth to
about three feet (1 m).

The pools are-d:ained through 12-in valves. Specimens are
prevented from escaping during draining by two 3/8-in (1 cm) steel mesh

screens. If the detritus load is heavy each screen can be alternately

raised with an electric hoist and cleaned.




APPENDIX K

MATERIALS AND METHODS

Sampling Schedule
Prior to 29 June 1978, fishes and blue crab impinged on the CWS
screens were sampled during three, 24-hr periods per week. A minimum of
four 3-min samples for survival and abundance were taken at
approximately 6—~hr intervals (1200, 1800, 0000, 0600).

On 29 June it was determined that during periods of heavy detrital
loading long periods in the counting pool were negatively biasing
survival estimates. The procedure during perieds of heavy detritus was
modified to sample 1 min of flow for survival and abundance and a
subsequent 2 min of flow for abundance only.

On 11 July, the sampling schedule was changed to increase the
number of sampling days per week to seven and to increase the sampling
frequency within each day. On three days per week the schedule became
four 3-min samples per day for survival and abundance taken at
approximately 6—hr intervals plus as many l-min abundance samples as
practicable taken throughout the balance of the day. On the remaining

four days as many l-min abundance samples as practicable were taken.

Sampling Procedure
Survival Samples
Before each survival sample was taken, a pool was filled to a
‘depth of about 10 in (25cm) with filtered water. Sampling was iﬁitiated
by rapidly removing the filter bag., After 1 or 3 min flow of total
screen wash water had entered the pool, sampling was terminated by re-

inserting the filter bag.



Organismsvin the pool were allowea'a S-min acclimation period after
which 1£ was drained. During draining impinged organisms were collected
wiﬁh dip nets and their condition determined according to the following
criteria,

Live: Swimming vigordusly, no apparent orientation problems, .

behavior normal.

Dead: No vital signs, no body or opercular movement, no

response to gentle probing.

Damaged: Struggling or swimming on side, indication of

abrasion or laceration.
Specimens were placed in water filled labeled buckets or pans and
returned to the sample processing area.

All specimens in each condition category were sorted by species,
- :

and the total number and weight of each was determined. All specimens
Or a representative subsample (at least 100 specimens) of each species,
drawn equally from each condition category if posSibie, were measured to
thé nearest 5 mm. Length and weight range per species ;nd per condition
category was also determined. Individuals and small numbers per species
were weighed to the nearest 0.1 g with an Ohaus 1600 Series'friple beam -
balance. Large numbers per specles were mass weighed to the nearest

gram with a Salter suspended scale.

Abundance Samples
Abundance éamples'were taken by diverting a l-min flow of screen
wash water to a counting pool. After sampling the pool was drained

immediately, all organisms removed and sorted by species, and the total

number of each was determined. The largest and the smallest specimen of

each species.was measured to the nearest 5 mm,




Miscellaneous General Procedures
With all samples the number of pumps and screens in operation,

screen speed, tidal stage and elevation, air temperature (C), sky
condition, wind direction, and wave height at the time of each sample
were recorded. Measurements of water temperature (C) in the pool were
taken with a mercury thermometer or a Yellow Springs Instrument Company
Model 51A oxygen analyzer, and of salinity (ppt) with an American
Optical Corporation salinity refractometer, Model 10419. Detritus taken
with the sample was weighed to the nearest 0.1 kg with a Dillon
dynomometer or the Salter suspended scale, All data was recorded on a

computer compatible field sheet.




APPENDIX L

DATA REDUCTION

An estimate of the total number of weakfish impinged per day was
calculated by first multiplying the mean impingement rate per minute for
each interval between two consecutive samples by the number of minutes
in the interval and summing the interval estimates. The sum of the
interval estimates was then scaled to 24 hr by multiplying by the number
of minutes in 24 hr divided by the sum of the time intervals between all

samples. The general computational formula is given by:

R, + R 1440
(1) . [Z(T' 1 2) . —ET-
2
where:

T = number of minutes in interval between consecutive samples

b
%

If samples were taken over less than a 12-hr period the sum of the

rate/min at start of interval

rate/min at end of interval

interval estimates was not scaled to 24 hr., This method of estimation
eliminates the bias ihherent in computing a straight mean estimated
number per 24 hr by taking into account non-uniform sampling intervals
and the variability of impingement rate caused by the patchy appearance
of fish schools and daily activity'cyclesu

An estimate of the number of weakfish returnmed to the river alive
per day was calculated by the same method as total mumber except that
rate of live fish per minute was entered into equation 1 instead of rate
of all fish impinged per minute.

Estimates of the total number of weakfish impinged per week were

calculated by several methodé depending on the sampling frequency within
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a week., If sampliné was conducted during all days within a week the
daily estimates were summed to glve a weekly estimate, If the interval
between consecutive sampling periods was 24 hr or less an estimate of
the total impingement for the period of no sampling was calculated by
multiplying the mean impingement rate per hour for the interval between
the sampling days by the number of hours in the interval, These
estimates were added to the daily estimates to give a weekly estimate,
If the interval between consecutive sampling periods was greater than 24
hr the mean impingement rate per hour for thé week was calculated and

multiplied by the number of hours in a week.
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LENGTH

TL (MM)

0- 10
1i= 20
21« 30
31= 40
41 50
51- 60
61= 70
71- 80
81- 90
91100
101-110
111-120
121=130
131-140
141=150
151~160
101=170
171=180
181-190
191-200
NO. MEAS.
NO. TAKEN
MEAN MEAS,
RANGE (M)

FREQUENCY OF C. REGALIS:

REGION = NORTH

"SUBAREA SUBAREA

¢

DATE JULY 20,21 1978
REGION = PLANT

B L L E L T Y PR PP YR L L PP R L L PR L L P LD L X

SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUHBAREA

1 2 1 2 3 4 5 6
1 5
1 3 2 4 2
1 6 4 2 7 : 1
12 9 69 40 39 42 26 50
- 76 60 133 69 51 - 65 " 32 66
bb 41 39 19 " 30 11 52
14 9 1 16 5 20 4 15
1 20 24 7 13 3 2
1 8 6 4 4 3
2 2 1 2
1
151 120 ' 292 182 129 183 76 190
478 327 3598 882 1219 885 208 947
59 59 57 60 i S4 58 55 58

25= 95 45~ 85

15=105 25-105 15-105 25= 95 45~ 85 35-115




Table II-1, ~ (Continued),

LENGTH FREGUENCY OF C. REGALIS DATE JuLy 20,21 1978
’ REGION = SOUTH

SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA

TL (M¥) 1 2 3 4 5 , 6 ? 8 9
L r L L L L X 1 2 ----------------------------------------------------—'----------------------------------
0- 10
11= 20
21= 30 1 2 13 1
31= 40 5 » 4 1
‘ L1=- 50 19 10 5 1 31 3 18 22
' St= 60 93 82 14 19 50 143 44 64 35
61= 70 90 173 4 53 35 10? 49 21 9
71~ 80 32 146 8% 37 13 52 25 10 14
81= 90 14 59 56 22 19 18 14 8 1
P 91=-100 1 7 17 5 2 ? 4
! . 101-110 1 1 1
' 111-120 1
121=~130 1
131=140 .
141=150
: 151=160
i 161=170
| 171-180
| 181-130
191-200
: NO. MEAS, 254 478 251 138 119 351 145 145 83
i NO. TAKEN 836 9704 1948 292 391 1690 429° 240 96
i MEAN MEAS. 61 68 73 70 ) 65 .61 66 57 56
RANGE (MM) 35=- 95 25- 95 45- 95 45-105 55=- 95 45- 85 25-105 25-125 25~ B85S




¢

Table 11—20
LENGTH FREQUENCY OF C. REGALIS ' DATE AUG. 2,3 1978
REGION = NORTHM REGION = PLANTY
SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA
TL (MM) 1 2 1 2 3 4 5 [}
0= 10
1= 20
21~ 30 2 1 3 7 5 4 5 1
31= 40 3 17 1 B | 10 21 2
41- 50 1 11 4 3 4 5 5
51= 60 33 19 28 14 18 2l 22 55
61=- 70 53 48 104 68 ) 44 83 32 63
71= 30 17 38 37 29 16 35 2 20
81~ 90 5 ‘ 8 13 5 7 17 4 8
91=100 5 7 H 13 13 4
101=-110 1 9 3 10 3 2 1
111-120 3 8 3 S 1 2
121=-130 1 2 1 1
131=140 2
161-150
151=1060
161=170
171-180
181=130
191=200 .
NO, MEAS, 115 120 ) 2352 156 121 195 98 159
NO. VYAKEM 348 509 710 562 307 73 . 204 420
MEAN MEAS, 63 68 65 67 71 68 . 56 64
RANGE €(MM) 25-125 25~ 95 25=115 25-125 25-125 25=125 25-115 25~135




Table 1I~2, - (Continued),
LENGTH FREQUENCY OF C. REGALIS DATE AUG. 2,3 1978

TL (MM}

0= 10

11- 20
21= 30
31- 40
41- 50
S1~ 60
61=- 70
71- 80
81~ 90
921-100
101=-110
111=-120
121-130
131=14)
161=-150
151=-160
161-170
171-180
161=-190
191-2J00
NO. MLEAS.
NO. TAKEN
MEAN MEAS.
RANGE (MM)

REGION = SOUTH

SUBAREA SUBAREA SUBAREA - SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA

1 2 S 3 4 5 6 7 8 9
7 1 6 6 2 1
17 3 1 2 12 26 2 1
14 6 2 8 17 5 1
2 1 1 3 : 6 3
3 17 1 1 17 5 10 17
37 83 18 122 10 ‘53 36 32 16
W9 58 44 39 8 29 16 13 9
12 23 29 23 1 13 11 9 3
6 6 7 15 12 12 6 4
1 1 4 5 2 4
' 1 4 1
1
1
148 188 107 107 28 156 143 - 84 55
291 2499 272 134 29 273 172 134 59
71 80 86 84 69 74 68 78 73

25-115 65-115 35-115 35-105 25= 95 25=-125 25-145 25-125 25=105
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Tabte II-3,

LENGTH

TL (MM)

0= 10
11« 20
21= 30
31= 40
41- 50
51~ 60
61= 70
71- 80
81~ 90
91=100

101=110
111=120
121=130
131=140
161-150
151=160
161=-170
171-180
181=-190
191-200

"NO. MEAS,

NO. TAKEN
MEAN MEAS,
RANGE (MM)

’ n
i

FREQUENCY OF C. REGALIS DATE AUG. 16,17 1978 =
REGION = NORTH REGION & PLANT !
SUBAREA SUBAREA - SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA

1 2 1.2 3 4 5 6

o ¢

3 8 1 7 5
4 38 18 2 13 - 10 (4
3 73 22 16 34 12 13
2 e 24 22 8 28 1 14
30 8 27 15 23 15 29 50
21 i7 47 19 46 44 29 60
8 é 20 14 13 46 - 8 32
4 8 2 3 16 3 4
5 4 2 8
9 1 5 1 1
1 3 4 2
6 1 1 1 1
2 1

68 61 265 130 123 205 112 195
84 55 1648 376 790 603 155 242
67 78 62 61 73 69 63 66
35- 85 $5=125 i 25=135 25-135 35=145 25-135 25=165 25= 95



Table I1-3. - (Continued).

LENGYH FREQUENCY OF C. REGALIS DATE AUG. 16,17 1978
REGION = SOUTH

SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA
4 -

TL (MM) 1 2 3 5 6 7 8 9
u- 10
1= 20 :
21- 30 6 7 8 6 6 s 3
31- 40 8 15 18 11 15 7 18 2
41- 50 18 2 23 1 10 19 23 27 1
S1= 60 1 20 25 13 15 37 14 17
6i=- 70 10 60 35 3 11 28 7 17
71- 80 7 37 9 3 19 1 19 2
81~ 90 4 25 ? 1 2 8 3
91-100 6 92 1% 1 15 8 10 2
101-110 14 120 21 5 4 14 6 13
111-120 22 72 15 2 4 4 8 13 1
121-130 14 25 8 4 1 7 13
131-140 6 1 1 2 2 2 11
141-150 1 1 1 1 5 6
151-160 _
161=170 1
171-180
181190
! 191=200
NO. NEAS. 135 455 180 68 66 170 95 176 1
NO. TAKEN 270 1953 - 212 256 . 205 249 226 275 11
MEAN MEAS. 82 9 72 58 59 66 74 79 75

RANGE (MM) 25=145 45-145 25=135 25=145 25-145 25-135 25-145 25=165 35-115




. “

Table II_l.n
|
LENGTH FREQUENCY OF C. REGALIS ODATE SEPT 7.8 1978
REGION = NORYH REGION ® PLANT
SUBAREA  SUBAREA SUBAREA  SUBAREA  SUBAREA  SUBAREA  SUBAREA  SUBAREA
TL- (MM) 1 2 1 2 3 4 5 6
5 0= 10
11- 20
21~ 30
31- 40 1 ] 1
41= 50 2 2 4 2 1
51= 60 8 23 12 11 18 1 4
61- 70 9 77 27 40 51 10 12
71- 80 25 1 136 S0 41 86 9 39
81= 90 101 6 70 38 51 49 26 62
91=100 86 3 57 18 47 49 12 23
101=110 18 1 26 13 12 21 2 9
111=-120 4 : . 24 9 5 8 5
121-130 4 13 6 3 2
: 131=-1%0 12 4 2 2
;. 1641=150 1 12 5 1 7
151=-160 14 5 3 8
| 101=170 ‘ 8 3 2 2 1
! 171-130 . 10 6 1 9
; 181-190 1 3 2 1 1
191-200 1
NO. MEAS. 260 1" : 48% 1938 221 318 63 156
NO. TAKEH 260 1 . 486 199 221 320 63 156
MEAN MEARS, 88 88 90 91 84 88 82 84

RANGE (4M) 35=-185 75-105 45-185 55-185 45~185 35=195 35-125 45-165




Table II-4. - (Continued),

LENGTH FREQUENCY OF C. REGALILS

TL (HM)

0= 10
11- 20
21~ 30
31~ 42
41- 50
51- 60
61= 70
71- 80
81= 90
91=100

101=110
111=120
121-130
131=140
141-150
151=160
161-170
171-180
181=190
191=200

NO. MEAS.

NO. TAKEN
MEAN MEAS.
RANGE (MM)

DATE SEPT 7.8 1978
REGION = SOUFH :

SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA
1 2 3 ) 5 6 ? 8 9
1
1 2 2
4 1 5 1 2
16 3 7 . 6 2
69 1 2 31 2 15 8
254 22 27 93 14 7 91 60
317 98 35 74 42 33 75 107
207 1146 17 32 24 34 60 130
122 81 8 10 32 26 32 96
79 43 1" 3 20 15 14 4
41 40 6 2 " ’ 18 61
25 18 7 3 8 22 17
22 15 9 3 4 8 19 17
37 22 13 10 10 3 19 7
31 10 10 11 [4 4 20 5
16 11 3 1 5 3 19 2
9 5 8 3 5 " 3
1 2 \ 1 6 2
1 1 1 1 1
1251 481 155 306 183 151 4238 576
1251 481 155 306 183 151 428 576
86 98 98 82 99 99 97 91
25=-185 55=195 35-195 25~185 55=-195 35=-195 45-195 15-185




Table II_S -

LENGTH

TL (M)

o= 10
11= 20
21- 30
31=- 40
b1- 59
S1= 60
61=- 20
71- 80
8i=- 30
91-100

161-112
111-120
121=152
131-160
141-150
151=-160
161-170
171-1890
181-19)
191-202

NO. MEAS,
NO. TaKEN
MEAM MEAS,
BANGE (MM)

FREQUENCY OF C. REGALIS
REGION 3 NORTH
SUBAREA SUBAREA

1 2

DATE JUNE 21 1978

REGION = PLANY

SUBAREA
1

SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA
2 3 4 5 [
4 9 42 ?
45 44 147 69
[} [ 21 13
1
57 60 210 89y
1298 920 801 577
24 24 24 25
15= 45 15= &5 -~ 15- 35 15+ 3§




Table II-5, - (Continued).

LENGTH FREQUENCY OF (. REGALIS DATE JUNE 21 1978
. ) REGION = SOUTH
SUBAREA SUBAREA SUHAHEA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA
TL (MM) 1 ' 2 3 & 5 6 7 8 9

0= 10

11- 20
21= 30
31=- 40
L1~ 50
S51= od
61=- 70
71= 30
81=- 90
921+10d
101=-110
111-120
121=-130
131=-140
161-15)
151-100
161-170
171-180
151-190
191=-290
NO. HEAS,
NO. TAREN
PEAN FPEAS,
RANLGE (V%)




Table II-6,

LENGIH

TL (NM)

0= 10
11= 20
21~ 3
31~ &0
&1= 50
51~= 50
61= 13
71~ 80
81~ 30
91=-100

101-110
111-120
129=-130
1341740
163=-150
151-160
161-17)
171-130
1831=192
191=200

NO. MEAS,
NO. TAREN
MEAN MEAS,
RANGE (MM)

FREQUENCY OF €. REGALIS
REGION = MORTHK

SUBAREA SUBAREA

DATE JULY 5 1978

REGION s PLANT

- T - 0 T > 3 . g ) O3 R W G e e B R B e P er

SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA

L I 2 2 3 4 5 6
2
8 13 39 1
23 10 89 34
11 3 3¢ 13
1 1 19 2
[ 3 )
1
57 30 188 60
794 30 513 193
51 45 47 46

35=- 175 35= 75 25- BS 35~ 65



Table I1-6, - (Continued).

L «

U=
11-
21=
31~
bl~
51~
1=
7=
81~
91-

101=-
111=-
121-
131~
tul-
151
161=
171=
181~
191

NO. ME
NO. TA

MEAN MEAS,
RANGE (MM)

LENGTH FREQUENCY OF C. REGALILS DATE JuULY 5 1978

nv)

10
20
30
40
50
82
79
ao
99
100
10
129
130
140
150
160
170
180
190
209

AS.
KEN

REGION = SpurH

SUBAREA SUBAREA
1 2

SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA SUBAREA
3 4 5 6 7 8 9




Table 1I-7. - Length—frequency distributions of subsampled C. regalis by number (n), percent of catch (%), and catch per unit effort (n/T),
in sub—area 1, South reglon, taken by trawl in populatfon estimates, 1978, Table includes total number of specimens taken, total
effort, and catch per unit effort,

Number of Specimens (n)

1-

FL (am) 10 20 130 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 n T n/T
20, 21 July - - - 5 19 93 . 2 32 14 1 - - - - - - - - - - 836 10 8.6
2, 3 Aug. - - 7 17 14 2 3 37 49 12 6 1 - - - - - - - - 291 10 29.1
16, 17 Aug, - - & 8 18 21 10 7 4 6 14 22 14 6 1 - - - - - 270 10 27.0
7, 8 Sept., - - 1 4 16 69 254 317 207 122 79 41 25 22 37 31 16 9 1 - 1251 10 125.1

Perceat of Catch (%)

FL (mm) 10 20- 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

20, 21 July - - -~ 2.0 7.5 36.6 35.4 12.6 5.5 0.4 - - - - - - - - - -

2, 3 Aug. - - 4,7 11.5 9.5 1.4 2.0 25.0 33.1 8.1 4,0 0.7 - - - - - - - -

16, 17 Aug. - - 3.0 5.9 13.3 15.6 1.4 5.2 3.0 4.4 10.4 16.3 10,4 4,4 0,7 - - - - -

7, 8 Sept. - - 0.1 0,3 1.3 5,5 20.3 25,3 16.6 9.8 6.3 3.3 2,0 1.8 3.0 2,5 1,3 0,7 0.1 -

Catch Per Unit Effort (n/T)

FL (mm) 10 20 30 40 50 60 70 8 - 9 100 110 120 130 140 150 160 170 180 190 200

20, 21 July - -~ - 1.7 6.3 30.6 29.6 10.5 4.6 0.3 - - - - - - - - - -

2, 3 Aug. - = 1.4 3.3 2.8 0.4 0.6 7.3 9.6 2.4 1.2 0.2 - - - - - - - -

16, 17 Aug. - - 0.8, 1.6 3.6 4,2 2.0 1.4 0.8 1.2 2.8 4.4 2.8 1.2 0.2 - - - - -

7, 8 Sept, - - 0.1 0.4 1.6 6.9 25.4 31.6 20.8 2.3 7.9 4,1 2,5 2.2 3.7 3.1 1.6 0,9 0.1 -




Table II-8. - Length-frequency distributions of subsampled C. regalis by number (n), percent of catch (%), and catch per unit effort, (n/T),

in sub-area 2, South region, taken by trawl in population estimates, 1978,

effort, and catch per unit effort.

Table includes total number of specimens taken, total

Number of Specimeps (n)

, 1-
FL (mn) 10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 160 170 180 150 200 n_ T olT
20, 21 July -~ - 1 -~ 10 82 173 146 59 7 - - - - - - - - - -~ 9704 16 606.5
2, 3 Aug. - - - = - - 17 83 58 23 6 1 - - - - - - - - 2499 18 138.8
16, 17 Aug., - - - - 2 20 60 37 25 92 120 72 25 -1 1 - - - - - 1953 17 114.9
7, & Sept; = - = = - 1 22 98114 8 43 40 18 15 22 10 11 5 - 1 480 18 26.7
. Percent of Catch (X)
FL (rm) 10 20 30 40 SO 60 70 80 90 100 110 . 120 130 140 150 160 170 180 190 200
20, 21 Jily - - 0.2 - 2.117.2 36,2 30,512.3 1.5 = - - - - - - - - -
2, 3 Auz. - - - - - - 9.0 44,2 30.8 12.2 3.2 0.5 - - - - - - - -
6, 17 Aug, =~  ~ - - 0.4 4,413.,2 8.1 5.5 20.2 26,4 15,8 5.5 0.2 0.2 - - - - -
7, 8 Sept, - - - - - 0.2 4.6 20.4 23.8 16.7 9.0 8.3 3.8 3.1 4.6 2.1 2.3 1.0 - 0.2
) Catch Per Unit Effort (n/T)
FL () 10 20 30 40 S0 60 _70 80 90 100 110 120 130 140 150 160 170 180 190 200
20, 21 July - =~ 1,2 ~ 12,71°104,3 219,6185,0 74,6 9.1 - - - - - - - - - -
2,3 sug, - - - - - - 12.5 61,3 42.8 16.9 4.4 0.7 - - - - - - - -
16, 17 Auge - - - - 0.5 5.1 15.2 9,3 6.3 23.2 30,3 18.2 6.3 0.2 0.2 - - - - -
- - - - - 0, 1.2 54 6.4 4,5 2.4 2,2 1.0 0.8 1,2 0.6 0.6 0.3 -

7, 8 Sept.

0.1




PR v
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Table II-9. - Length-frequency distributions of subsampled €. regalis by number (n), percent of catch (%), and catch per unit effort (n/T),
in sub-aree 3, South reglon, taken by trawl In population estimates, 1978, Table includes total number of specimens taken, total
effort, and catch per unit effort,

Number of Specimeas (n)

1-
FL {(mm) 10 20 30 40 50 60 70 80 9% 100 110 120 130 140 150 160 170 180 190 200 n T n/T
20, 21 July - - - - 5 14 74 85 56 17 - - - - - - - - - - 1948 11 177.1
2, 3 Aug. - - - i) - 1 1 18 44 29 7 4 - - - - ~ - - - 272 11 24,17
16, 17 Aug. - - 7 15 23 25 35 9 7 14 21 15 8 1 - - - - - - 212 9 23.6
7, 8 Sept, - - = 1 3 2 27 35 17 8 11 6 7 9 13 10 3 - 2 1 155 11 14.1
' Percent of Catch (%)
FL (uwm) 10 20 30 40 50 60 70 80 90 - 100 110 120 130 140 150 160 170 180 190 200
20, 21 July - - -~ - 2.0 5.6 29,5 33.9 22.3 6.8 - - - - - - - - - -
2, 3 Aug. - - - 2,8 - 0,9 0.9 16.8 41.1 27,1 6.5 3.7 - - - - - - - -
;. 16, 17 Aug. - - 3.9 8.3 12.8 13.9 19.4 5.0 3.9 7.8 11.7 8.3 4.4 0.6 - - - - - -
! 7, 8 Sept, - - - 0.6 1.9 1.3 17.4 22.6 11.0 5.2 7.1 3.9 4,5 5.8 8.4 6.4 1.9 - 1.3 0.6
Catch Per Unit Effort (n/T)
FL (um) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 19 200
20, 21 July - - - - 3.5 10.0 52.2 60.0 39.5 12.0 - - - - - - - - - -
2, 3 Aug. - - - 0. - 0.2 0.2 41 10.1 6.7 1.6 0.9 - - - - - - - -
16, 17 Aug. - - 0.9 2.0 3.0 3.3 4.6 1.2 0.9° 1.8 2.8 2.0 1.0 0.} - - - - - -
7, 8 Sept. - - = 0.1 0.3 0.2 2.4 3.2 1.5 0.7 1.0 0.5 0.6 0.8 1.2 0.9 0.3 - 0,2 0.1




Fable I1-10 - Length—frequency distributions of subsampled C. regalis by number (n), percent of catch (%), and catch per unit effort (a/T),
in sub-area 4, South reglon, taken by trawl in population estimates, 1978. Table includes total number of specimens taken, total

effort, and catch per unit effort.
' Number of Specimens>(n)
. 1-
FL (mm) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 n T n/T
20, 20July - - - - - 1 19 53 31 22 5 1 - - - - - - - - 292 5 58.4
2, 3 Aug. - - - 1 6 1 - 22 39 23 15 - - - - - - - - 134 5 26.8
16, 17 Aug. - -~ 8 18 11 13 3 - - 1 5 2 4 2 1 - - - - - 256 4 64,0
7, 8 Sept. - - 2 5 7 31 93 74 32 10 3 2 3 3 10 11 11 8 1 - 306 5 61.2
| Percent of Catch (%)
| | - o
; FL (um) 10 20-_30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
20,21 July - - - -~ = 0.7 13.8 38.4 26.8 15.9 3.6 0.7 - - - - - - - -
2, 3 Aug. - - - 0.9 5.6 0.9 -  20.6 36.4 21.5 14.0 - - - - - - - - -
16, 17 Aug. - - 11.8 26.5 16.2 19.1 4.4 - - 1.5 1.4 2.9 5.9 2.9 1.5 - - - - -
7, 8 Sept. - ~ 0.6 1.6 2,3 10,1 30.4 24.2 10.5 3.3 1.0 0.6 1.0 1.0 3.3 3.6 3.6 2,6 0.3 -
Catch Per Unit Effort (n/T)
FL (mm) 100 20 30 40 50 60 70 80 90 100 110 120 130 140 150: 160 170 180 190 200
20, 21 July - - - - - 0.4 8.1 22.4 15.6 9.3 2.1 0.4 - - - - - - - -
2, 3 Aug, - - - 0.2 1.5 0.2 - 5.5 9.7 5.8 3.7 - - - - - - - - -
16, 17 Aug. - - 7.5 17.0 10.4 12.2 2.8 - - 1.0 4.7 1.9 3.8 1.9 1.0 - - - - -
7, 8 Sept, - - 0.4 1.0 1.4 6.2 18.6 14.8 6.4 2.0 0.6 0.4 0.6 0.6 2.0 2,2 2,2 1.6 0.2 -




effort, and catch per unit effort.

Table Includes total number of specimens taken, total

Table II-11. - Length-frequency distributions of subsampled C. regalis by number (n), perceat of catch (X), and catch per unit effort (u/T),
in sub-area 5, South region, taken by trawl in population estimates, 1978.

Number of Specimeéns (n)

1-
FL (mm) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 n T n/T
20, 21 July - - - - - 50 35 13 19 2 - - - - - - - - - - 391 6 65.2
2,3 Mg, - - 1 2 2 3 1 10 8 1 - - - - - - - - .- 29 4 1.2
16, 17 Avg, - - 6 11 10 15 11 3 - - 4 4 1 - 1 - - - - - 205 4 51.2
7, B Sept, - = - = - 2 14 42 24 32 20 11 8 4 10 7 S 3 - 1 183 6 30.5
’ |
Percent of Catch (X)
|
FL {mm) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
20, 2} July - - - - - 42.0 29.4 10.9 16.0 1.7 - - - - - - - - - -
2, 3 Aug, - = 3,6 7.1 7.} 10.7 3.6 35.7 28.6 3.6 - - - - - - - - - -
16, 17 Aug. - - 9.1 16.7 15.2 22.7 16.7 4.6 - - 6.1 6.1 1.5 - 1.5 - - - - -
7, 8 Sept, - - - - - 1.1 7.6 23.0 13,1 17.5 10.9 6.0 4.4 2.2 5.5 3.8 2.7 1. - 0.6
Catch Per Unit Effort (n/T)
FL -l) 10 2¢ 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
20, 21 July - -~ = - - 27.4 19.2 7.1 10,4 1.1 - - - - - - - - -
2, 3 Augo - =- 0.3 05 03 0.8 0.3 2.6 2.0 0.3 - - - - - - - - - -
6, 17 Aug. - - 47 85 7.8 11,6 85 23 - - 3,1 3,1 08 - - - - =~ = =
7, 8 Sept, - = - - - 0.3 2.3 7.0 4.0 5.3 3.3 1.6 1.3 0.7 1,7 1.2 0.8 0.5 - 0.2




fable II-12 -~ Length-frequency distributions of subsampled C. regalis by number (n), percent of catch (X), and catch per unit effort (n/T),
in sub-area 6, South regiom, taken by trawl in population estimates, 1978, Table includes total number of specimens taken, total

effort, and catch per unit effort.

Number of Specimens (n)

1-
FL (umm) 10 20 30 40 50 60 70 80 20 100 110 120 130 140 150 160 170 180 190 200 n T n/T
20, 21 July - - - - 3 143 107 52 18 - - - - - - - - - - - 1690 15 112.7
2, 3 Aug. - - 6 12 8 - 17 53 29 13 12 5 1 - - - - - - - 273 17 16.1
16, 17 Aug. - -6 15 19 37 28 19 11 15 14 4 - 2 - - - - - - 249 16 15.6
7, 8 Sept, - - - 1 - - 7 33 34 26 15 7 3 8 3 4 3 5 1 1 151 17 8.9

‘ Percent of Catch (%)
FL (mm) 10 20 30 40. 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
20, 21 July - - - - 8.8 40.7 30.5 1:4.8 5.1 - - - - - - - - - - -
2, 3 Aug. - = 3.8 7.7 5.1 - 10.9 34.0 18.6 8.3 1.7 3,2 0.6 - - - - - - -
16, 17 Aug. - = 3.5 8.8 11,2 21.8 16.5 11,2 6.5 8.8 8.2 2.4 - 1.2 - - - - - -
7, 8 Sept. - - - 0.7 - - 4,6 21.9 22.5 17.2 9.9 4.6 2.0 5.3 2.0 2.7 2.0 3.3 0.7 0.7
Catch Per Unit Effort (n/T)

FL (mn) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
20, 21 July - - - - 9.9 45,9 34.4 16.7 5.7 - - - - - - - - - - -
2, 3 Aug. - = 0.6 1.2 0.8 - 1.7 5.5 3.0 1.3 1.2 0.5 0.1 - - - - - - -
16, 17 Avg. - - 05 1.4 1.7 3.4 2.6 1.7 1.0 1.4 13 0.4 - 0.2 - - - - - -
7, 8 Sept. - = - 0.1 - - 0.4 1.9 2.0 1.5 0.9 0.4 0.2 0. 0.2 0,2 0.2 0.3 0,1 0.1




Fable I1-13-Length-frequency distributions of subsampled C. regalis by number (n), percent of catch (Z), and catch per unit effort (n/T),
in sub-area 7, South region, taken by trawl in population estimates, 1978, Table includes total number of specimens taken, total

effort, and catch per unit effort.

Number of Specimens (n)

1-
FL (mm) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 n T /T
20, 21 July - - 2 - 3 4 49 25 14 7 1 = - - - - - - - - 429 7 61.3
2, 3 Aug. - =~ 6 26 17 6 5 36 16 11 12 2 4 1 1 - - - - - 172 7 24.6
16, 27 Aug. - - 5 7 23 14 7 1 2 8 6 8 7 2 5 - - - - - 226 7 32.3
7, 8 Sept.. - - - - 6 15 91 75 60 32 14 18 22 19 19 20 19 11 6 1 428 7 61.1
_ Percent of Catch (%)
FL (mm) 10 20 30 40 50 60 70 80 %0 100 110 120 130 140 150 160 170 180 190 200
20, 21 July ~- - 1.4 =~ 2,1 30.3 33.8 17.2 9.7 4.8 0.7 - - - - - - - -
2, 3 Aug. - - 4,2 18.2 11,9 4,2 3,5 25,2 11,2 7.7 8.4 1.4 2.8 0.7 0.7 - - - - -
16, 17 Aug. - - 5.3 7.4 24,2 1.7 7.4 1.0 2.1 8.4 6,3 8,4 7.4 2,1 53 - - - - -
7, 8 Sept. - - - - 1.6 3,5 21,3 17.5 14,0 7.5 3.3 4.2 5.1 4.4 4.4 4,7 4.4 2.6 1.4 0.2
Catch Per Unit Effort (n/T)
FL (mm) 10 20 30 40 S0 60 70 80 20 100 110 120 .~ 130 140 150 160 170 180 190 200
20, 21 July - - 0.9 - 1.3 18.6 20.7 10.5 5.9- 2.9 0.4 - - - - - - - - -
2, 3 Aug. - - 1,0 4.5 2.2 1.0 0.9 6.2 2.7 1.9 2.1 0,3 0.7 0.2 0.2 - - - -~ -
16, 17 Avg, - = 1.0 2.4 7.8 4.7 2,4 0,3 0.7 2.7 2.0 2,7 2.4 0,7 1.0 - - - - =
7, 8 Sept. - - = - c.8 2,1 13.0 10.7 8.5 4,6 2.0 2.6 1.1 2,7 2.7 2.9 2,7 1.6 0.80.1




o

Table II-14-~ Length-frequency distributions of subsampled C. regalis by number (n), percent of catch (X), and catch per unit effort (n/T),
in gub—-area 8, South region, taken by trawl in populatlon estimates, 1978. Table includes total number of specimens taken, total
effort, and catch per unit effort, . '

Number of Specimens {(n)

, FL (om) 10 20 30 40 50 60 70 80 90 100 110 120 130, 140 150 160 170 180 190 200 n T n/T
' 20, 21 July - -~ 13 4 18 64 21 10 8 4 1 1 1 - - - - - - - 260 6 40,0

2, 3 Aug. - - 2 2 5 - 10 32 13 .9 6 4 1 - - - - - - - 131 6 21.8

16, 17 Aug. - -3 18 27 17 17 19 8 10 13 13 13 11 6 - 1 - - - 275 6 45.8

7_, 8 Sept. - 1 2 2 2 8 60 107 130 96 14 41 17 17 7 -5 2 3 2 - 576 6 9% .0
'i .
i Percent of Catch (%)

FL (om) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

20, 21 July - - 9,0 2.8 12.4 44,1 14.5 6.9 5.5 2.8 0.7 0.7 0.7 - - - - - - -

2, 3 Aug. - = 2.4 2.4 6.0 - 11.9 38.1 15.5 10.7 7.1 4.8 1.2 - - - - - - -

16, 17 Awg. - - 1.7 10,2 15.3 9.7 9.7 10.8 4.6 5.7 7.4 7.4 7.4 6.3 3.4 - 0.6 - - -

7, 8 Sept. - 0,204 0.4 0.4 1.4 10.4 18.6 22.6 6.7 12.9 7.1 3.0 3.0 1.2 0.9 0.4 0.5 0.4 -

Catch Per Unit Effort (n/T)

F_L. (om) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

20, 21 July =~ - 3.6 1.1 5.0 17.6 5.8 2.8 2.2 1.1 0.3 0.3 0.3 - - - - - - -

2,3 Mg. - =- 0.5 0.5 13 -~ 2.6 83 3.4 23 15 1.0 03 - - - - - - -

16, 17 Aug, - - 0.8 4.7 1.0 4.4 4.4 4,9 2.1 2.6 3.4 3.4 3.4 2,9 1.6 - 0.3 - - -

7, 8 Sept. - 0.20.4 0,4 0.4 1.3 10,0 17.9 21.7 16.0 12.4 6.8 2.9 2.9 1.1 0.9 0.4 0.5 0.4 -~




-~

‘able I1-15-length-frequency distributions of subsampled C. regalis by number (n), percent of catch (%), and catch per unit effort (n/T),

in sub—ares 9, South region, taken by trawl in population estimates, 1978,

effort, and catch per unit effort,

Table includes total number of specimens taken, total

Number of Specimens (n)

1-
FL (am) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 n T n/T
20, 21 July - - 1 1 22 35 9 14 1 - - - - - - - - - - - 96 4 24,0
2, 3 Aug. - - 1 i 1 3 17 16 9 3 4 - - - - - - - - - 59 4 14.8
16, 17 Aug. - - - 2 1 - - 2 3 2 - 1 - - - - - - - - 11 2 5.5
7, 8 Sept. . NONE TAKEN
Percent of Catch (%)

FL (mmn) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

20, 21 July - - 1.2 1.2 26,5 42.2 10.8 16.9 1,2 - - L= - - - - - - - -

2, 3 Aug. - - 1.8 1.8 1.8 5.5 30.9 29.1 16.4 9.5 7.3 ' - - - - - - - - -

26, 17 Aug, - - - i8,2 9.1 - - 18,2 27,3 18.2 -~ 9.1 - - - - - - - -

Catch Per Unit Effort (n/T)

FL {wmm) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

20, 21 July - - 0,3 0.3 6.3 10.1 2,6 4,1 0.3 - - - - - - - - - - -

2, 3 Aug. - - 0,3 0.3 0.3 0.8 4.6 4,3 2,4 0.8 1.1 - - - - - - - - -

16, 17 Aug, - ~- - 1.0 0.5 - ~ 1.0 1.5 1.0 - 0.5 - .




Tatile I1-16,- Lengch—frequency distributions of subsampled C. regalis by number (n), percent of catch (Z), and catch per unit effort (n/T), in
“ " sub-area 1, Plant region, taken by trawl in populatlon estimates, 1978, Table includes total number of spectimens taken, total effort,

-and- catch per unit effore,

. Number of Specimens (n)
1-

FL (ma) -~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 - n T n/T
20,20 July - 1 3 6 69 133 39 11 20 8 2 - - - - - - - - - 3598 10 359.8

2, 3 Aug. - - 3 17 11 28 104 37 13 7 9 3 - - - - - - - - . 710 9 78.9

16, 17 Aug. - - 4 a8 73 24 27 47 20 8 5 9 3 3 - - - - - - 1688 9 187.6

7, 8-Sept, - - - - 2 .23 77 136 70 57 24 24 13 12 12 ;4 8 10 3 - 486 9 54.0

' Percent of Catch (X)

FL (mm) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

20, 21 July - 0.3 1.0 2.0 23.6 45.6 13.4 3.8 6.8 2.7 0.7 - - - - - - - - -

2,3 Aug. - - 1.3 7,3. 4,7 12,1 44.8 16,0 5.6 3.0 3.9 1.3 - - - - - - - -

16, 17 Aug. - - 1,5 14,4 27,6 9.1 10.2 17.8 7.6 3.0 1.9 3.4 1.1 2.3 - - - - - -

7, 8 Sept. - - - - 0.4 4.7 15,9 28.0 14,4 11,8 5.0 5.0 2,7 2.5 2.5 2,9 1.6 2,1 0.6 -

Catch Per Unit Effort (n/T)

FL (@) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190» 200

20, 21 July - 1.1 3,6 7.2 84,9 164.1 48,2 13,7 24.5 9.7 2,5 - - - - - - - ~ -

2, 3 A, - - 1,0 5.8 3.7 9.5 35.3 12.6 4.4 2.4 3.1 1.0 - - - - - - - -

15, 17 Aug., - - 2.8 27,0 51.8 17,1 19.1 33.4 14,3 5.6 3.6 6.4 2.1 4.3 - - - - - -

7, 8 Sept. - - - - 0.2 2.5 8.6 15,1 7.8 6.4 2,7 2,7 1.5 1.4 1.3 1.6 0.9 1.1 0.3 -
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Table 1I-17. - Length-frequency distributions of subsampled C. regalls by number (n), percent of catch (%), and catch per unit effort (n/T) in
sub-area 2, Plant regfon, takem by trawl in population estimates, 1978, Table includes total anumber of specimens taken, total effort,
and catch per.unit effort, .

Number of Specimens (n)

A-
FL (mm) e (] 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 n T n/T
20, 21 Jely - - 2 4 40 69 19 16 24 6 2 - - - - - - - - - 882 7 126.0
2, 3 Aug, - - 7 11 4 14 68 29 5 5 3 8 2 - - - - - - 562 7 80,3
16, 17 Aug, - - 8 18 22 22 15 19 14 2 4 1 4 1 - - - ~ - - 376 7 53.7
7, 8 Sept, - - - - - 12 27 50 38 18 13 9 6 4 5 - - - - - 199 7 28.4
Percent of Catch (%)
FL (om) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
20, 21 July - - 1.1 2,2 22,0 37,9 10.4 8.8 13,2 3.3 1,1 - - - - - - - - -
2, 3 Aug. - - 4,5 7,0 2.6 9.0 43.6 18.6 3.2 3.2 1.9 5.1 1.3 - - - - - - -
16, 17 Aug, - - 6.2 13.8 16.9 16.9 11.5 14.6 10.8 1.5 3.1 0.8 3.1 0.8 - - - - - -
7, 8 Sept. - - - - - 6.6 14.8 27,5 20.9 9.9 7.1 5,0 3.3 2.2 2.8 - - - - -
Catch Per Unit Effort (n/T)
FL (om) 10 20 30 40 50 60 70 80 90 100 1100 120 130 140 150 160 170 180 190 200
20, 21 July - ~ 1.4 2.8 27.7 47.8 13.1 11,1 16.6 4.2 1.4 - - - - ~ - - - -
2, 3 Aug, - - 3.6 5.6 2,1 7.2 35.0 14,9 2.6 2.6 1.5 4.1 1.0 - - - - - - -
16, 17 Avg. - - 3.3 7.4 9,X 9.1 6.2 7,8 5.8 0.8 1.7 0.4 1,7 0.4 - - - - - -
7, 8 Sept, - - - - - 1.9 4.2 7.8 5.9 2.8 2.0 1.4 0.9 0.6 0.8 -~ - - - -
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Table II-18. - Length-frequency distributions of subsampled C. regalts by number (n), percent of catch (X) and catch per unit effort (n/T), in
. sub-area 3, Plant region, taken by trawl in populatlon estimates, 1978. Table includes total number of specimens taken, total effort,
and catch per unit effort.

Number of Specimens (n)

1- . .
FL.(mm) 10 20 30 40 . 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 n T nlT
: ]
21 June - 7 45 4 1 - - - - - - - - - - - - - - - 1298 2 649.0
5 July - ~ - 8 23 11 1 4 - - - - - - - - - - - - 79 2 397.0
20, 21 July - S5 4 2 39 51 1 S5 7 4 1 - - - - - - - - - 1219 4 304.8
2, 3 Aug. - - 5 1 3 18 44 16 7 13 10 3 1 - - - - - - - 307 4 76.8
16, 17 Aug. - - - 2 16 8 23 46 13 3 2 5 2 1 2 - - - - - 790 4 197.5
7, 8 Sept. - - = - 4 11 40 4 51 47 12 5 - 2 1 3 2 1 1 - 221 4 55.2

Percent of Catch (%)
FL (mm) 10 20 30 40 50 60 70 80 90 100 110 .120 130 140 150 160 _170 180 190 200
21 June - 12,379.0 7.0 1.8 - - - - - - - - - - - - - - -
5 July - - =~ 14,0 40,4 19.3 19.3 7,0 - - - - - - - - - - - -
20, 21 July - 3.9 3.1 1.630.2 39,5 8.5 3.9 5.4 3.1 0.8 - - - - - - - - -
2,3 Aug. - - 4.1 0.8 2.514.9 36.4 13,2 5.8 10,7 8.3 2.5 0.8 - - - - - - -
16, 17 Asg. - - = 1.613.0 6.518,7 37,4 10,6 2.4 '1.6 4.1 1.6 0.8 1.6 - - - - -
7, 8 Sept, - - - = 1,8 5.018,118,6 23,1 21.3 5.4 2.3 - 0.9 0,4 1.4 0.9 0,4 0.4 -~
Catch Per Unit Effort (n/T)

FL_(mm) 10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
21 June - 79.8 512,72 45.411.7 - - - - - - - - - - - - - - -
5 July - - - =55.6 160.4 76.6 76.6 27.8 - - - - - - - - - -
20, 21 July - 11.9 9.4 4.9 92,0 120.4 25.9 11.9 16,5 9.4 2.4 - - - - - - - - - |
2, 3 Aug. - - 3.10.6 1.9 11.4 28.0 10.1 4.5 8.2 6.4 1.9 0.6 - - - - - - - |
16, 17 Aug. -~ - - 3.2 25.7 12.8 36.9 73.9 20,9 4.7 3.2 8,1 3.2 1.6 3,2 - - - - -

- - - - 1.0 2.,810.010.,312,811.8 3.0 1.3 - 0.5 0.2 0.8 0.5 0.2 0.2 -

7, 8 Sept. .




Table 11-19. - Length-frequency distributions of subsampled C. regalls by number (n), percent of catch (%), and catch per unit effort (a/T) in

sub-ares 4, Plant region, taken by trawl in population estimates, 1978,

and catch per unit effort.

Table includes total number of specimens taken, total effort,

Number of Specimens (n)

1-
FL (um) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190. 200 n T n/T
21 June - 9 44 6 1 - - - - - - - - - - - - - 920 2 460.0
5 July - - - 13 10 3 1 3 - - -~ - - ~ - - 30 2 15.0
20, 21 July - - 2 7 42 65 30 20 13 4 - - - - - - - - - - 885 7 126.4
2,3 Aug. - - 4 10 4 20 83 35 17 13 3 5 1 - - - - - - 773 7 110.4
16, 17 Aug, - - 1 13 3 28 15 44 44 16 8 1 - 1 - - - - - - 603 7 86.1
7, 8 Sept. - - - 1 2 18 51 86 49 49 21 8 3 2 7 8 2 2 1 1 320 7 45,17
Percent of Catch (X)
FL (m) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
21 June - 15,0 73.3 10.0 1.7 - - - - - - - - - - - - - - -
5 July - - - 43,3 33,3 10,0 3,3 10,0 - - - - - - - - - - - -
20, 21 July - - 1.4 3.8 23.0 35.5 16.4 10.9 7.} 2,2 - .- - - - - - - - -
2, 3 Aug., -~ - 2.0 5,1 2,0 10,3 42.6 18,0 8.7 6,7 1,5 2.6 0.5 - - - - - - -
16, 17 Avg. - - 0.5 6.3 16.6 13.7 7.3 21.5 21,5 7.8 3.9 0.5 - 0.5 - - - - - -
7, 8 Sept, - - - 0.3 0.6 5,7 16.0 27.0 15.4 15.4 6.6 2.5 0.9 0.6 2,2 2.5 0.6 2.8 0.3 0.3
Catch Per Unit Effort (n/T)
FL (um) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
21 June - 69.0 337.2 46.0 7.8 - - - - - - - - - - - - - - -
5 July - -~ - 6.5 5.0 1,5 0.3 1.5 =~ - - - - - - - - - - -
20, 21 July - - 1.4 4,8 29.1 44,9 20.7 13.8 9.0 2.8 - - - - - ~ - - - -
2, 3 Aug, ~ -- 2.2 %,6 2.2 11,4 47.0 19.9 9.6 7.4 1.7 2.9 0.6 - - - - - - -
16, 17 Aug,. - - 0.4 5.4 14,3 11.8 6.3 18,5 18,5 6.7 3.4 0.4 - 0.4 - - - - - -
7, 8 Sept, - - - 0.,k 0,3 2.6 7.312.3 7.0 7.0 3.0 1.1 0,4 0.3 1.0 1.2 0.3 1.3 0.1 0.}




Table II-20. - Lehgth—frequency distributions of subsampled C. regalis by number (n), percent of catch (X), and catch per unit effort (n/T),
in sub-area 5, Plant reglon, taken by trawl {n population estimates, 1978. Table includes total number of specimens taken, total
effort, and catch per unit effort.

Number of Specimens (n)

FL (uwm) 10 20 30 4 SO 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 n T n/T
21 June - - 42 147 21 - - - - - - - - - - - - - - - - 81 7 1l4.4
5 July - - 2 39 89 3% 19 4 1 - - - - - - - - - - - 513 7 733
20, 21 July - = - - 2 32 11 4 3 - - - - - - - . e - - 208 5 41.6
2, 3 Aug. - - 5 21 5 22 32 2 4 4 2 1 - - - - - - 206 5 40.8
16, 17 Aug. - - 7 10 12 11 29 29 8 3 - 1 - 1 1 = - = = - 155 5 31.0
7, 8 Sept, - - 1 - 1 10 9 26 12 2 - 2 - - - - - - 63 5 12.6
Percent of Catch (%)
FL (m) 10 20 30 40 50 60 70 8 9 100 110 120 130 140 150 160 170 180 1%0 200
21 June - 20.0 70.0 10.0 - - - - - - - - - - - - . .- -
5 July - - 1.1 20,7 47.3 18,1 10.1 2.1 0.5 - . -
20, 21 July - - - - 34,2 42,1 14,5 5.3 4.0 -~ - - - - - - - .- -
2, 3 Aug. - - 5.1 21.4 5.1 22,6 32.6 2,0 4.1 4.1 2.0 10 - - - -~ o~ - = -
16, 17 Aug. - - 6.2 8,9 10,7 9.8 25,9 25.9 7,1 2,7 - 0.9 - 0.9 0.9 - - - - -
7, 8 Sept, - - - 1.6 - 1.6 15.9 14.3 41,3 19.0 3.2 - 3.2 - - - - - = -
Catch Per Unit Effort (n/T) .
FL (mn) 10 20 130 40 S0 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
21 June - 22.9 80,1 1.4 - - - - - -~ - - - - - - .- -
5 July - - 0.8 15.2 34.7 13.3 7.4 1.5 0.4 - - - - - - - - - - -
20, 21 July - - - - 14,2 17.5 6.0 2.2 1.7 - - - - - - - - 4 - -
2, 3 Aug. - - 2,1 8.7 2.1 9.2 133 0.8 1.7 1.7 0.8 0.4 - - - = = — - -
16, 17 Aug. - - 1.9 2,8 3,3 30 80 80 2.2 08 - 0.3 - 03 03 - - - - -
7, 8 Sept. - =~ - 0.2 - 0.2 2.0 1.8 5.2 24 0.4 - 04 - - - - = - -
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Table 1I-21. -Length-frequency distributions of subsampled C. regalis by number (n), percent of catch (%), and catch per unit effort (n/T),
in sub-area 6, Plant region, taken by trawl in population estimates, 1978. Table Includes total number of specimens taken, total
effort, and-catch per unit effort. ’

Number of Specimens (n)

FL (o) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 n T /T
21 June - 1 69 13 - - - - - - - - - - - - - - - - 577 3 192.3
S July - = - 11 34 n 2 - - - - - - - - - - - - - 193 3 64.3
20, 21 July - - - 1 50 64 52 15 2 3 2 1 - - - - - - - - 9%7 7 135.3
2, 3 Aug. - - i 2 5 55 63 20 8 - 1 2 - 2 - - - - - - 420 7 60,0
16, 17 Aug. - - 5 17 13 14 50 60 32 4 - - - - - - - - - - 262 1 34.6
7, 8 Sept. - - - - 1 4 12 39 62 23 9 5 - - - - 1 - - - 156 7 22.3
Perceant of Catch (%)
FL (mn) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
21 June - 7.9 7.5 4.6 - - - - - - - - - - - - - - - -
5 July - - - 18.3 56,7 21.7 3.3 - - - - - - - - - -
20, 21 July - - - 0,5 26,3 33,7 27.4 7,9 1.0 1,6 1.0 0.5 - - - - - - - -
2, 3 Aug. - - 0.6 1.3 3.1 34.6 39,6 12.6 5.0 - 0.6 1.3 - 1.3 - - - - - -
16, 17 Aug, - - 2.6 8.7 6.7 7.2 25.6 30,8 6.4 2.0 - - - - - - - - -
7, 8 Sept, - - - - 0.6 2.6 7.7 25.0 39,7 1.7 5.8 3.2 - - - - 0.6 - - -
Catch Per Unit Effort (n/T)
FL (mm) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
21 June - 15,2 149.0 28.1 - - - - - - - - - - - - - - - -
5 July - - - 11.8 36,5 13.9 2.1 - - - -~ - - - - - - - - -
20, 21 July - - - 0.7 35.6 45.6 37.1 1.7 13 2.2 13 07 - - - - - - - -
2, 3 Aug. - - 0.4 0,8 1.9 20.8 23.8 3,6 3.0 -~ 0.4 08 - 0.8 - - - - - -
16, 17 Aug. - - 0.9 3.0 2.3 2.5 8.9 10.7 5.7 0.7 - - - - - - - - - -
7, 8 Sept. - - - - 6.1 0.6 1,7 5.6 88 33 13 07 - - -~ - 0, - - -




sub-area 1, North region, taken by trawl in population estimates, 1978.
and catch par unit effort.

Table 11-22 - = length-frequency distributions of subsampled C. regalis by number (n), percent of catch (%), and catch per unit effort (n/T), in

Table includes total number of specimens taken, total effort,
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Table II-23 . - Length-frequency distributions of subsampled C. regalis by number (n), percent of catch (%), and catch per unit effort (n/T), in
sub-area 2, North region, taken by trawl in population estimates, 1978.
and catch par unit efforc.

Table includes total number of specimens taken, total effort,

Numbex of Specimens (n)
1-
FL_(nm) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 n T n/T
20,21 July - - - - 9 60 41 9 1 - - - - - - - - - - - 327 4 8l.8
2,3 Aug. - - 1 - 1 19 48 38 8 5 - - - - - - - - - - 509 4 127.2
16,17 Aug. =~ - - - - 2 8 17 6 7 - - 1 - - - - - - - 55 4 13.8
7,8 Sept. - - - - - - - 1 6 3 1 - - - - ~ - - - - 11 4 2.8
Percent of Catch (%)
FL (#n) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 15¢ 160 170 180 190 200
20,21 July -~ - - - 7.5 50.0 34,2 7.5 0.8 - - - - - - - - - - -
2 3 Aug. - - 0.8 - 0.8 15.8 40.0 31.7 6.7 4.2 - - - - - - - - - -
16 ;17 Pug., - - - - - 4.9 19.5 41.5 14.6 17.1 - - 2.4 - - - - - - -
7,8 Sept. - - - - - - - 9.1 54.6 27.3 9.1 - - - - - - - - -
Catch Per Unit Effort (n/T)
FL, (mm) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
23,21 July - - - - 6.1 40.9 28.0 6.1 0.7 - - - - - - - - - - -
2,3 fage - - 1.0 -~ 1.0 20,1 50.9 40.3 8.5 5.3 - - - - - - - ~ - -
1’,17 Alge = - - - - 0.7 2.7 S.7 2.0 2.4 - - 0.3 - - - - - - -
7,3 8pt., = - = =~ = = - 0,3 1.5 0.8 0.3 - - - - - - - - -




Table II-24, - Analysis of variance of log-transformed trawl data by region of weakfish, North vs. Plant vs, South
regions, 20 - 21 July, 1978.

STATISTI1ICAL ANALYSTIS S YSTEM 14318 SUNDAY, OCTOBER 22, 1978 50
DATE=}

GENERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE: LOEN

SOU“CE oF SUM OF SQUARES MEAN SQUARE F VALUE PR > F R=SQUARE CoVa
| MODEL 2 © 0.76416916 0.38208458 0.93 0.3971 0.014553 34,2438
© ERROR 126 51.74379063 0.41066501 STD DEV LDEN MEAN
CORRECTED TOTAL 128 52.50795979 ' 0.64083150 1.87137981
SOURCE DF TYPE III SS F VALUE PR > F

AREA . 2 0.76416916 0.93 0.39M




. :

Table II-25, - Analysis of variance and Duncan®s multiple range test of log-transformed trawl data of weakfish by

subarea for North, Plant and South reglons 20 - 21 July, 1978,

DEPENDENT VARIABLE: LDEN

SOURCE DF SUM OF SQUARES MEAN SQUARE
MODEL 16 19.65926383 1.22870399
ERROR 112 32.84869596 - 0.29329193
CORRECTED TOTVAL 128 52.50795979

SOURCE DF TYPE 111 SS§ F VALUE PR > F
sudac 16 19.65926%83 4.19 0.0001

F VALUE PR > F
4.19 0.0001
STD DEV

0.54156433

R-SQUaRrE

0.374405

CoeVe.
28,9293
LOEN MEAN

1.87137981



Table II-25, - (Continued)

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE LDEN

MEANS WITH THE SAME LETYTER ARE NOT SIGNIFECANTLY DIFFERENT,

ALPHA LEVEL=,.05 DF=112 M§20.293292

GROUP ING  MEAN N SUBAREA
2.549730 16 South
Plant
Plant

North

2.450570 4

2.406506 10

> 2P P>

1.971070 5
Plant
North

1.895173 7
1.885378 4
1.883038 7 Plant

1.869050 . 7 Plant

TP CECEDEET O D

1.716535 5 South

1.692355 10 South
South

South

1.654112 15
1.512100

1.474526 South

o =N o

1.619479 South

ﬁﬂﬁﬂﬁhﬁﬁhﬁhhﬁﬁﬁhhﬂﬁﬁhﬁﬂhﬁ

1.340613 4

2

3

1

1

4

2

2

6
1.868107 1 3.South

4.

1

6

8

7

5

9 Soubh

5

OOOUUOO-OOOOOUOOGUUQDQOOOO

1.139320 5 Plant




Table II-26, — Analysis of variance and Duncan's multiple range test
vs., east, Plant region, 20 - 21 July 1978,

DEPLNDENT VARLABLES LODEN

SouirCt Y
MOSEL 1
ERHOK 38
g CORFECTIED TOTAL 39
SOUKCE DF
{ R 1

SUM UF SWUARES
1.95878851
14.99u98821

16.92977671

TYPE 111 SS

1.93878851

MEAN SGUARE F VALUE PR > F R-SQUARE
1.93878851 .91 0.0327 0.114519
0.39449969 STO DEV

0.62809210
FOVALUE PR > F ]
4.9 0.0327

DUNCAN®S MULTIPLE RANGE TEST FUR VARIABLE LDEN

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY OIFFERENT.

ALPHA LEVEL=.05 DF=38 MS=0,3945
GROUPING MEAN .N TR
A 2.220264 18 west

8 1,770729 22  fast

of log-transformed trawl data of weakfish, west

C.Va
31.772%
LOEN MEAN

1.976806931




Table 11-27. - Analysis of varlance of log-transformed trawl data of weakfish, west vs. east,

July, 1978,

DEPENDENT VARIABLE: LDEN

MODEL ' 1

SOURCE OF
ERROR 78
CORRECTED FOTAL 79
{ SOURCE DF
R ' 1

SUM OF SQUARES
1.07017518
33.55288654

36.623006172

TYPE 1I1 SS

1.07017518

MEAN SQUARE F VALUE PR > F R=SQUARE

1.07017518 2.49 0.1138 0.030909
0.43016521 STD DEV
0.65586981
F VALUE PR > F

2.49 0.1188

South region, 20 - 21

C.Ve
36.2018
LDEN MEAN

1.81170451




3 -

Table 11~-28. - Analysis of variance of log-transformed trawl data of weakfish, west vs, east, North region, 20 - 21 |

July, 1978,

[

ODEPENDENT VARIABLE: LDEN

SOURCE OF SUM OF SUUAKES MEAN SQUARE F VALUE
MODEL 1 0.03763833 0.03763833 1.72
ERROR 4 . D.15331387 0.02190198

CORRECTED TOTAL 8 0.19095220

SOURCE OF TYPE 111 S§ F VALUE PR > F

Ll 1 0.03763433 1.72 0.2313

PR > F
0.2313
SID DEV

0.14799318

’ ’

R-SQUARE C.v.
0.197109 7.6562
LDEN MEAN

1.93298470



Table II-29, - Analysis of variance and Duncan's multiple range test of log—transformed trawl data by subafea, Plant
region, 20 - 21 July, 1978.

CEPENDENT vARIASLE: LDEN
SOULCE
WCDEL
ERRGR

CCRRECTED TOTAL

SCUW CE

S48

DF

53

38

DF

SUM OF SGUARES MEAN SQUARE F VALUE PR > F

6.26533328 1.2530U6666 3.94 0.0066
10,50%06651 : 0.318335355 SID OtV
16.77059979 ' 0.56421215
TYPE 111 SS f VALUE PR > F

$.26533328 3.94 0.00606

DUNCAN®S MULTIPLE RANGE TEST FUR VARIABLE LOEN

MEANS wITH THE SAME LEVTER ARE NOT SIGNIFICANTLY DIFFERENT,

ALPHA LEVEL=.DS DF=34 "$=0,318335
GROUPING MEAN N SUBAREA
» : 2.45U570 4 3p
: 2.408222 9 1P
: 1.895173 4 4 P
: 1.883033 7 e p
A 1.869050 7 6 p
8 1.159320 5 S p

R=SQUARE

0.373595

C.V,
28.6874
LOEN MEAN .

1.96676165




Table II-30. - Analysis of variance and Duncan’s multiple range test of log-transformed trawl
20 - 21 July vs., 2 — 3 August vs, 16 — 17 August, 1978.

OkrbnDENT VWARTABLES

SChkE
¥ooeL
ERRUR

CORNECTLED TOTAL

SCURCE

DATE

Df

379

339

0Ff

SUM OF SQUANES
2n.001468887
175.376248013

2035.37976900

TYPE 111 SS

23.00148687

ALPHA LEVEL=.1S

GROLPENG

MEAN SQUARE F VALUE PR > F

14.000746443 30.26 0.0001

0.46273953 STD DtV

0.680269061
t VALUE PR > F
30.26 0.0001

DUNCAKN®S MULTIPLE RANGE FTEST FOR VARIABLE LCEN
MEANS WITH THE SAME LEYTER ARE NOT SIGNIFICANTLY DIFFERENT.
DF=379 MS50,66274
MEAN N DATE
1.871380 129 20 - 21 July

A

43
]
H

1.370479 123

1.24695067¢ 1350

16 - 17 August
2 - 3 August

data of weakfish,

R=SQUARE

0.137681

Cov.
45.3939
LDEN MEAN

1.49854759




Table 1I-31. - Analysis of variance and Duncan's multiple range test of log—transformed trawl data of weakfish, South
region, 20 - 21 July vs. 2 - 3 August vs. 16 - 17 August, 1978, W

CEPEDENT VAR[ABLES

SOURCE
“00EL
ERPUY

CORFZCTED TOlaL

SCUK(CE

DATE

DF SUM UF SGUARES MEAN SQUARE f VALUE PR > F
2 27.63786594 13.81893297 30.34 0.0001
234 125,58177849 0.45547769 STD DEV
236 134.21964443 0.67489087
DFf TYPE 11! SS b VALUE PR > F
2 27.63786594 30.34 0.0001

DUNCAN'S MULTIPLE RANGE TEST FOR VAR[ABLE LDEN

MEANS wlTH TME SAME LETYER ARE NOT SIGNIFICANTLY DIFFERENT.

ALPHA LEVEL=,09 DF=234 M§=0.455478
GROUPING MEAN N DATE
A 1.811205 80 20 - 21 July
8 1.267019 75 16 - 17 August
c A 1.004435 82 2 - 3 August

R=SQUARE

0.205915

CeVe
49.8553
LDEN MEAN

1.35369407




Table II-32, - Analysis of variance and Duncan's multiple range test of log-transformed trawl data of weakfish, Plant
region, 20 — 21 Judy vs, 2 - 3 August vs, 16 — 17 August, 1978,

DEPENDENT VAYASLES LOEN

SOURCE
OoEL
EwR DR

‘CH-«ECTED TG AL

SOURCE

LR

¢
oF SUM OF SOUARES MEAN SQUARE F VALUE PR > F
2 2.26556753  1,13278377 3.30 0.0405
115 $9.49386685 0.36342493 S1D DEV
117 41,75963658 0.58602468
DF TYPE 111 SS F VALUE PR > F
2 2.26556753 3.30 0.0405

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE LODEN

MEANS WIThH THE SAME LETTER ARE NOT SIGNEFICANTLY OIFFERENT.

ALPHA LEVELZ.05 DF=115 MS30.363425
GROULPING MEAN N DATE
A 1.9764369 40 20 - 21 .July
A
) A 1.732564 39 16 - 17 August
" _
6 1.652236 39 2 - 3 August

R=SQUARE

0.054253

C.v.
32.7603
LOEN MEAN

1.78882356




Table I1-33, - Analysis of variance and Duncan's multiple range test of log—transformed trawl data of weakfish, North
region, 20 - 21 July vs. 2 — 3 August vs. 16 - 17 August, 1978,

CEPENDENT vARIARLES

SOURCE
VOOERL
ERRCOR

CORRECTED TuTAL

SOURCE

DATE

OF

24

26

Of

SUM OF SGUANRES
6.20018046
6.285000246

12.4851879

TYPE TI1 S

6.20018046

MEAN SQUARE F VALUE
3.10009023 11.846
0.26187531

F VALUE PR > F
11.8¢6 0.u003

PR > F R=SQUARE
0.0003 0.496603
STO DEV

0.51173754

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE LDEN

MEANS WITH

ALPHA LEVEL=.05 DF=24
GROUPING MEAN
A 1.932985
A
A 1.738u87
B 0.8335101

FHE SAME LETVTER ARE NOT SIGNIFICANTLY DIFFERENT,

M§=D,261875
N DATE
9 20 - 21 July
9 2 - 3 August
? 16 - 17 August

C.V.
34.0842
LDEN MEAN

1.50139101
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Table II-34, - Analysis of variance and Duncan's multiple range test of log-transformed trawl data by region, North,
‘ Plant, and South regions, 2 - 3 August, 1978,

DEPENIENT VARIAHLES LOEN

SGJRCe DF SUM OF SQUARES MEAN SQUARE A F VALUE PR > F R=SGUARE CeVa
‘ MODEL ) 2 13.39876796 6.69938398 16,42 0.0001 0.205416 51,1238

ERKGR 127 $1.82856993 0.40809898 STD DEV . . LDEN HMEAN

CORRECTED TOTAL | 129 65,22733789 0.63882625 1.24956669

SOouRCt CF TYPE 11X 8§ F VALUE PR > F

AREA 2 15.398767906 16.42 0.0001

DUNCAN®S MULIIPLE RANGE TEST FUR VARIABLE LDEN

MEANS WITH THE SAME LETTER ARE NOT SIGWAIFICANYLY DIFFERENT.

ALPHA LEVEL=.0U5 DF=127 M$=0.408099
GROUPING ' MEAN N AREA
A . 1.7358087 9 N
A
A 1.0522306 39 P

8 ' 1.006435 82 S




Table II-35, - Analysis of variance and Duncan's multiple range test

subarea, North, Plant, and South regions, 2 - 3 August, 1978,

BEPENDENT VARIAHLES LOEN
SUURhE
MOORL
EREGH

CORRLCTED TOTAL

SCusCE

SudaAal

DF
16
113
129

OF

16

SUM OF SQUARES
17.34969571
47.377644138

65.22733789

TVPE II1 SS

17.34969371

MEAN SQUARE

1.08435586

0.42369597

F VALUE

2.56

PR > F

0.0021

F VALUE

2.56

PR > F
0.0021
STD OEV

0.65091932

of log-transformed trawl data of weakfish

R=SQUARE

0.265988

C.Ve
52.0916
LDEN MEAN

1.24956669
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Table II-35. =~ (Continued)

DUNCAN®S MULTIPLE RANGE TEST FOR VARIABLE LDEN

i MEANS WITH THE SAME LETTER ARE NOV SIGNIFICANTLY DIFFERENT.

ALPHA LEVEL=.0S 0F=114 Ms=0.423696
. GROUPING MEAN N SUBAREA
| A 1.981378 4 2 North
A
A 1.894444 7 4 Plant
A
8 a 1.878408 4 3 Plant
8 A
x B A 1.678153 9 1 Plant
i ) A
8 A 1.608481 7 2 Plant
B A
8 . A ( 1.599663 7 6 Plant
8 A C
1) 0 A c 1.543454 5 1 North
8 o & ¢
B o0 A ¢ 1.3521843 7 7 South
3] D A [
H ) a C 1.276615 5 5 Plant
B D A C
8 0 A ( 1.197021 5 4 South
3 0 A C
8 0 a C 1.130630 10 1 South
4 0 A C :
8 [ A C 1.113054 6 8 South
B D A C
A b A ¢ 1.044388 6 9 South
4 0 €
4 D c . 1.026338 18 2 South
) c
) C 0.835794 11 3 South
[}
0 0.830129 17 6 South
0
D) 0.806571 4 5 South




Table II- 36 - Analy51s of variance of log-transformed trawl data of weakfish by subarea,

Plant reglon,

DEFENDENT VAR IABLE: LDEN

SOURCE - IF
i HODEL 5
: ERROR 33
CORRECTED TOTAL 38
é SO0URCE : IF -
| SUBARC 5

STATISTICAL ANALYSTS

GENERAL L

sSuUM OF SAQUARES
1.40021260
?e748023549
11.,14893809
TYFE TII 48

>
1.40091240

STATIST

IC

v2 - 3 Auqust,

—

* 12333 WEDNESDAY» OCTORER 25, 1978

1978. e
SYSTEM
DATE=4 . AREA=F
INEAR MODELS FROCEDURE
MEAN SOUARE F VALUE PR > F
0.28016252 0.95 0.4631
0.29539471 STD DEV
0.54350226
F VALUE FR > F
0.95 0.4631
AL ANALYSIS SYSTEHM

R-SQUARE c.V,
0.1254654 32.89350
LIOEN MEAN

1.65223403 .
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Table 11I-37, - Analysis of variance of log-transformed trawl data of weakflsh, west vs. east, North region, 2 - 3

August, 1978.

ST A %Y I S 7Y §ECAL

OEPENDENT VARIABLEZ LODEN

SOURCE Y SUM OF SWUARES
MODEL 1 0.57400074
ERROR 7 1.90710811
CORRECTED TOTAL 8 2.48110883
SOURCE Y TYPE II1 SS

0.57400071

ANALYSIS SYSTEM 14318 SUNDAY, OCTOBER 22, 1978 80

DATESL  AREA=N

GENERAL LINEAR MODELS PROCEDURE

MEAN SQUARE F VALUE PR > F R=SUUARE CaVa
0.574600071 2,11 0.1899 0.231348 30,0508
0.272646602 STP DEV LDEN MEAN
0.52196170 1.73808686

F YALUE PR > ¥

2.11 0.1899



Table II-38, - Aﬁalysis of variance of log-transformed trawl data of weakfish, west vs., east, Plant region, 2 - 3
August, 1978, - .

STATISTILICAL ANALYSIS S YSTEMN 14:18 SUNDAY, OCTOBER 22, 1978 83
DATE=4 AREA=P

GENERAL LINEAR MODELS PRUCEDURE

DEPENDENT VARIABLES: LDEN

SOURCE oF SUM OF SQUARES MEAN SQUARE F ValLuE PR > F R=SQUARE - CuVa
MODEL 1. 0.00268565 0.002686565 ' 0.01 0.9253 0.000241 33.2194
ERROR 37 11.16625244 | 0.30125007 STD OtV LDEN MEAN
CORRECTED TOTAL 38 11.14893809 0.54886252 1.465223608

SOURCE DF TYPE 11X SS§ F VALUE PR > F

"®m o 1 0.00268565 0.0 0.9253




Table I1-39, - Ahalysis of variance of log-transformed trawl data of weakfish, west vs, east, South region, 2 - 3

August, 1978,

DEPENDENT vARIABLES LDEN

SOURCE Y;
MODEL 1
ERROR 30
CORRECTED TOTVAL 81
| SOURCE Y3
® 1

ST ATV 1ISTICOCAL

SUM 0F SOQUARES
U.30672658
37.89179644
38.19652301

TYPE YIL 8§

030672658

DATE=G AREA=S

A NA LY ST S

SYSTEM 14318 SUNDAY, OCTOBER 22, 1978 86

GENERAL LINEAR MODELS PROCEbUHE

MEAN SQUARE
0.306720658
0.473647406

F VALUE PR > F

0.65 0.42354

F VALUE

0.65

PR > F R-SQUARE " CeVe
0.4256 0.008030 68.5182
STD DEV LDEN MEAN
0.68822050 : 1.00443513




Table II-40, - Analysis of variance and Duncan's multiple range test of log-transformed trawl data of weakfish by
region, North vs, Plant vs, South regions, 16 — 17 August, 1978,

DEPELDENT VARJAJDLES LDEN

SOURCE OF
MOUEL ]
ERRUR 120
CORRECTED TUTAL 122
SOURCE DF
AREA 2

SUm OF SQUARES MEAN SQUARE F VALUE ~ PR > f R=SQUARE
B.85469022 4.42754511 i0.89 0,0001 0.153613
Lu.78829223 U.40656910 ) STD DEV
57.64298245 . 0.63762771
TYPE 111 $S F VALUE PR > F

8.35469022 10.89 0.0001

DUNCAN®S MULYIPLE RANGE TEST FOR VARTABLE LODEN

MEANS wITH THE SAME LETTER ARE NO1 SIGNIFICANTLY DIFFERENT.

ALPHA LEVEL=.05 0F=120 M5=0.406569
GROUPING MEAN N AREA
A 1.752564 39 e
8 1.267019 s
8
B 0.833101 9 N

c.v.
46.5191
LOEN MEAN

1.37067898 ?
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Table 11-41, - Analysis of variance and Duncan’s multiple range test of log-transformed trawl data of weakfish by
subarea, North vs. Plant vs. South regions, 16 - 17 August, 1978,

DEPENDENT VARIABLE: LDEN

SOUSCE DF SUM OF SQUARES MEAN SQUARE F VALUE PR > f R-SQUAREA CaVa
Y0ukL 16 21.36927347 1.35557959 3,90 0.40001 0.370718 42.6783%
tRRGR 106 36.27370898 0.34220480 STD DEV LDEN MEAN
COWrETTED TOTAL 122 S7.64298245 0.58498274 1.37067898
SOURCE DF TYPE 111 SS F VaLUE PR > F

Su=ac 16 21.36927347 3.90 0.0001



Table 1II-41., - (Continued)

DUNCAN'S MULTIPLE RANGE TESYT FOR VARIABLE LOEN

HEANS WITH THE SAME LETTER AKE NOT SiGNIFlCANILV DIFFERENT.

ALPHRA LEVEL=.05 0F=106 MS=0.342205
GROUPING . MEAN N SUBAREA
A 2.211730 4 3 Plant
A
A 2.136445 9 1 Plant
A .
8 A 1.814950 7 4 Plant
8 A .
8 A 1.742937 17 2 South
8 A
] A C 1.523895 6 Plant
8 A ¢
8 A C 1.421198 6 8 South
8 0 A C .
a [} A C 1.392609 4 5 South
8 0 A
B D A ¢ 1.371249 5 5 Plant
8 b ¢
8 D c 1.526302 § 2 Plant
8 o C
8 ()} ¢ 1.266058 4 4 South
8 0 c
B [ ¢ 1.226067 9 3 South
0 C :
D c 1.096912 10 1 South
0 C
0 c 1.081119 7 7 South
[} c .
] c 0.9531064 5 1 North
0
0 0.846239 16 6 South
0
D 0.811625 2 9 South
o .
0 0.683098 4 2 North
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Table 11-42, - Analysis of variance and Duncan's multiple range test of log-transformed trawl data of weakfish, east
vs, west, Plant regilon, 16 — 17 August, 1978,

OEFEs JENT VARKLASLES LODEN

SOURCE OF SUM OF SQUARES MEAN SQUAKE F VALUE PR > F R=SQUARE C.v
MQ 731

i 0L 1 3.20495731 3.204695731 16,66 0.000% 0.280743 27.1889

ERKOR 37 8. p y '

i 21019474 072¢159116 STD DEV LDEN MEAN

; COAPELTED TOTAL 34 11.41515205 0.47105961 1.73254359
SOUiCE OF TYPE 111 S§§ f VALUL PR > F

2 IR 1 3.20499731 14,44 v.0005

DUNCAN®S MULTIPLE RANGE TEST FOR VARIABLE LDEN

MEANS WITH §HE SAME LETTER ARE NOY SIGNIFICANTLY DIFFERENT.

ALPHA LEVEL=.09 DF=37 MS=0.221897
GROUPTING MEAN N TR
A 2.042180 18 Wegt

8 1.467161 21 East




Table II-43, - Analysis of varilance and Duncan's multiple range test of log-transformed trawl data of weakfish, west
vs, w®ast, South region, 16 — 17 August, 1978,

DEPENDENT VARIABLE: LOEN

SCUXCE nf
MOLEL . 1
ERROK 73
COFRECTED ToTeL 74
SOUIACE DF
TR 1

SUM OF SGUARES MEAN SUUARE F VAaLUE PR > F R=SQUARE CaVe
$.41950012 | 3.61950012 B.23 0.0054 0.101288 51.6986
30.54069363 0.41562594 STD DEV LDEN MEAN
33.76019375 0.64469058 1.264701868
TYyPt II1-SS F vaLUE PR > F
3.41950012 , 8.23 0.0054

DUNCAN'S MULTIPLE RANGE I%SI FUR VARIAHIE LDEN

MEANS wlITH THE SAME LEVTER ARE NOT SIGNIFLICANTLY DIFFERENT.

ALPHA LEVEL=.05 DF=73 MS§=0.415626
GROUPING MEAN N TR
A 1.461464 41 Wesgt

8 1.012540 34 Eagt

N



Table II-44, - Aﬁalysis of variance of log-transformed trawl data of weakfish, east vs. west, North region, 16 - 17

August, 1978,

STATISTILICAL

DEPENDENT VARIABLE: LDEN

SOURCE - DF SUM OF SQUARES
MODEL 1 1.26124372
ERROR ‘ 7 2.35170271
CORRECTED TOTAL 8 3.61294643
SOURCE DF TYPE 11X SS
TR 1 1.26126372 -

ANALYS IS
DATE=S AREA=N

GENERAL LINEAR MUDELS PROCEDURE

MEAN SQUARE F VALUE
1.26124372 3.75
0.33595753

F VALUE PR > F
3.75 0.0939

S YSTEM

146318 SUNDAY, OCTOBER 22, 1978 89

PR > F R=SQUARE CeVe
D.0939 0.349090 69.5736
ST0 DEV LDEN MEAN

0.83310148

0.57961844




Table. I1-45. - Kruskall-Wallis test of log-transformed trawl data of weakfish, 16 - 17 August vs. 7-8 September,

1978,

WELCOXON SCORES (RANK SuUMS)

SUM OF  EXPECTED STD DEV MEAN
LEVEL N SCORES UNDER HO  UNDER HD SCORE
16 - 17 August S 125  17141.00  15744.00 588.53 139.36
7 - 8 September 6 1352 15499.00 16896.00 588.53 117,42

WILCOXON 2=SAMPLE TEST (NORMAL APPROXIMATION)
$=17141.00 1= 2.3737 PROB >\Z\=0.0176
T=TEST APPROX. SIGNIFICANCE=0.0184

KRUSKAL=WALLIS TEST (CHI=SQUARE APPROXIMATION)
CHISG= 5.63 DF= 1 PROB > CHISQ=0.0176

Table II-46. - Kruskall-Wallis test of log-transformed trawl data of weakfish, North region,
vs. 7 - 8 September, 1978,

WILCOXON SCORES (RANK SUMS)

16 - 17 August

STD DEV ME AN

SUM OF EXPECTED
LEVEL N SCORES UNDER HO UNDER HO SCORE
16 - 17 August 5 9 88.00 85.50 11.32 9.78
7 -8 September 6 9 83.00 85.50 11.32 9.22

WILCOXON 2-SAMPLE TEST (NORMAL APPROXIMATION)
§= 88.00 . Z= 0.2208 PROB >\Z\=0.8253
T=1EST APPROX. SIGNIFICANCE=D.B8279

KRUSKAL=WALLIS TEST (CHI-SQUARE APPROXIMATION)
CHISG= 0.05 DF= 1 "ROB > CHISG=0.8254%

)
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Table 1I-47, - Kruskall-Wallis test of log-transformed trawl data of weakfish, South reglon, 16 — 17 August
vs, 7 — 8 September, 1978,

- WILCOXON SCORES (RANK SUMS)

SUM OF  EXPECTED STD DEV ME AN
LEVEL N SCORES UNDER HO UNDER HO SCORE
16 - 17 August § 75 6468.50 6000.00 289.83 86.25
7 - 8 September & 86 6251.50 6720.00 289.83 74,42

WILCOXON 2=-SAMPLE TEST (NORMAL APPROXIMATION)
§= 6468,.50 = 1.6165 PROB >\Z\=0.1060
T=TEST APPROX. SIGNIFICANCE=0.1080

KRUSKAL=WALLLS TESTY (CHI=SGUARE APPROXIMATION)
CHISA= 2-61 - DF= 1 PROB > CHISA=0.1060

Table II-48, - Kruskall-Wallis test of log-transformed trawl data of weakfish, Plant region, 16 -~ 17 August
vs, 7 - 8 September, 1978,

WILCOXON SCOURES (RANK SUMS)

SUM OF EXPECYED STD DEV MEAN
LEVEL N SCORES UNDER HO UNDER HO SCORE
16 - 17 August 5 39 1845.00 1540.50 100,07 47.31
7 - 8 September 4 49 1236.00 1540.50 100,07 31.69

WILCOXON 2=SAMPLE TEST (NORMAL APPROXIMATION)
$= 1845.00 2= 33,0430 PROB >\Z\=0.0023
T=TEST APPROX. SIGNIFICANCE=0.0032

KRUSKAL~WALLTES TEST (CHI~SQUARE APPROXIMATION)
CHiISa= 9.26 DF? 1 PROB > CHISG=0.0023

4



Table II-49, - Kruskall-Wallis test of log-transformed trawl data of weakfish, North vs. Plant region, 7 - 8 September,

1978.
WILCOXON SCORES (RANK SUMS)
SUM OF  EXPECTED STD DEV MEAN
LEVEL N SCORES UNDER HUO UNDER HO SCORE
North 9 130.50 220.50 37.86 14.50
Plant 39 1045.50 955.50 37.86 26.81

WILCOXON 2=SAMPLE TEST (NORMAL APPROXIMATION)
s=  130.50 ==2.3773 PROB >\Z\=U.0174
T=TEST APPROX. SIGNIFICANCE=0.0216

KRUSKAL=WALLLS TEST (CHI-SQUARE APPROXIMATION)
CHISa= 5.65 DF= 1 PROB > CHISQ=0.0174

Table 55550. - Kruskall-Wallis test of log—transformed trawl data.of weakfish, Plant vs. South region, 7 — 8 September,
1 L]

WILCOXON SCORES (RANK SUMS)

SuM OF EXPECTED STD DEV MEAN
LEVEL N SCORES UNDER HO UNDER HO SCORE
Plant 39 2802.50 2418.00 183.99 71.86

South 84 48235.50 5208.00 1835.99 57.42

WILCOXON 2=SAMPLE TEST (NORMAL APPROXIMATION)
§= 2802.50 1= 2.0898 PROB >\Z\=0.0366
T-TEST APPROX. SIGNIFICANCE=0.0387

KRUSKAL=WALLIS TEST (CHI-SQUARE APPROXIMATION)
CHISG= 4.37 DF= 1 PROB > CHISQ=0.0366




Table II-51, - Kruskall-Wallis test of

Septemher, 1978,

LEVEL

North
south

log-transformed trawl data of weakfish, North vs, South reglons, 7 - 8

wilCOXON SCORES (RANK SUMS)

SuM OFf EXPECTED SYD OEV MEAN
N SCORES UNDER HO UNDER HO SCORE
9 3695.10 425.00 76,95 60.56
-1} 600600 3943.00 76.95 47.69

wILCOXON 2-SAMPLE TEST (NORMAL APPHOXIMATION)
s=  365.u0 2==U,7537 PROY >\Z\=0.6510
T-TEST APPROX. SIGNIFICANCE=0.4530

KRUSKAL=WALLIS FEST (CHI-SAUARE APPROXIMATION)
CHlsus u.57 DF= 1 PROB > CHIS®=0.4510



Table II-52.

- Catch per unit effort (n/T) by date and subarea, of C, regalis collected in population surveys.

20, 21 July 2, 3 August 16, 17 August 7, 8 September
North region
Subarea 1 95.6 69.6 16.8 52.0
2 81.8 127.2 13.8 2.8
Plant region
Subarea 1 359.8 78.9 187.6 54,0
2 126.0 80.3 53.7 28.4
3 304.8 76.8 197.5 55.2
4 126.4 110.4 86.1 45,7
5 41.6 40.8 31.0 12.6
6 135.3 60.0 34.6 22.3
South region
Subarea 1 83.6 29.1 27.0 125.1
2 606.5 138.8 114.9 26.7
3 177.1 24.17 23.6 14,1
4 58.4 26.8 64.0 61.2
5 65.2 7.2 51.2 30.5
6 112,7 16.1 15.6 8.9
7 61.3 24.6 32.3 61.1
8 40.0 21.8 45.8 96.0
9 24,07 14.8 5.5 0.0
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Table II-53, - Kruskall-Wallis test of lo

7 - 8 September, 1978,

LEVEL

. Eas
wes

WELCOXON SCORES (RANK SUMS)

SUM OF EXPECTED STD DEV
N SCORES UNDER HU UNDER HO
S I 1354.50 1742.50 111.75
&3 2215,50 1827.50 111.75

WILCOKON 2-SANPLE TEST (NORMAL APPROXIMATION)
$= 1354,50 ==3,4721 PROR >\z\=0.0005
T-TEST APPROX. SEGNIFICANCE=0.0008

KRUSKAL-WALLYS TESY (CHI-SQUARE APPROXIMATION)
CHISe= 12.06 DF= 9 PROB > CHIS0=0.0005

g-transformed trawl data of weakfish, west vs.

east, South region,

MEAN
SCORE

33.04
51.52



Table II-54. - Kruskall-Wallis test of log-transformed trawl data of weakfish west vs, east, North region,
7-8 September, 1978,

WILCOXON SCORES (RANK SUMS)

sSumM OF EXPECTED STD DEV MEAN
LEVEL N SCORES UNDER HO UNDER HO SCORE
Eag 5 21.50 25.00 .08 4.30
wes 4 23.50 20.00 4.08 5.88

: WILCOXON 2-SAMPLE TEST (NORMAL APPROXIMATION)
! §= 23.50 1= 0.8573 PROB >\2\=0.3913
T-TEST APPROX., SIGNIFICANCE=U.4162

KRUSKAL=WALLIS TEST (CHI=SQUARE APPROXIMATION)
CHISu= 0.73 DfF= 1 PROB > CHISQ=0.3913




‘ ‘ ‘

Table I1I-55. — Kruskall-Wallis test of log-transformed trawl data of weakfish, west vs, east, Plant region,

7 - 8 September, 1978.

WILCOXON SCORES (RANK SUMS)

SUM OF EXPECTED STO DEV MEAN
N SCORES UNDER HO UNDER HO SCORE
21 355.00 420.00 35.50 16.90
18 425.00 360.00 35.50 23.61

WILCOXON 2«SAMPLE TEST (NORMAL APPROXIMATION)
§= 42%.00 1= 1.8312 PROB >\Z\=0.0671
T=TEST APPROX. SIGNIFICANCE=U.0749

KRUSKAL=WALLIS TEST (CHI-SQUARE APPROXIMATION)
CHISa= 3.35 DfF=z 1 PROB > CHESQ=0.0671



Table 1I-56. - Kruskall-Wallis test of log-transformed trawl data of weakfish, 21 June vs. 5 July, 1978,

WILCOXON SCORES (RANK S5UMS)

SUM OF EXPECTED STD DEV MEAN

LEVEL N SCORES UNDER HO UNDER HO SCORE
21 June 1 13 221.00 175.50 19.50 17.00
2 13 130.00 175.50 19.50 10.u0

5 July

WILCOXON 2<-SAMPLE TEST (NORMAL APPROXTIMATION)
s=  221.00 1= 2.3333 PROB >\2\=0.0196
{ T=TEST APPROX. SIGNIFICANCE=0.U280

KRUSKAL=WALLIS TEST (CHI-SQUARE APPROXIMATION)
CHISG= 5.4k 0F= 1 PROB > CHISA=0.0196
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Table II-57. — Density (n/lOOmB) of C. regalis in Delaware River Estuary, 1978, by date and sub-area, within North,
Plant, and South regions, based on population estimates.

Volume (108m3) 21 June 5 July 20,21 July 2,3 Aug, 16, 17 Aug. 7, 8 Sept.
North region
v Sub-area 1 0.86 - - 5.06 3.68 0.89 2,75
| Sub-area 2 1.15 - - 3.59 5.59 0.61 0.01
|
Plant region
Sub-area 1 2,05 - - 13.40 2,98 6.98 2,01
Sub-area 2 2,02 - - 5.61 3.57 2,38 1.26
Sub-area 3 1.21 26.10 15.9 12.20 3.08 7.93 2.22
Sub-area 4 0.88 30.20 9.86 8.31 7.26 5.66 3.00
! Sub-area 5 1.9 5.20 3.32 1.89 1.85 1.41 5.71
; Sub-area 6 1.82 7.89 2.64 5.59 2.46 1.42 9.14
; South region
| Sub-area 1° 7.80 - - 4,38 1.53 1.41 6.56
Sub-area 2 28,10 - - 11.70 2.68 2,22 0.52
Sub-area 3 11,60 - - 7.36 1.03 0.98 0.59
Sub-area & 2.39 - - 5.23 2.43 5.73 5.48
Sub—area 5 5.32 - - 4,29 0,47 3,36 2.01
Sub-area 6 17 .50 - - 3.9 0.57 0.55 0.31
Sub-area 7 2.87 - - 6.97 2.79 3.66 6.93
Sub-area 8 6.71 , - - 1,99 1,09 - 2,29 4,80
Sub—area 9 4,77 - - 1.34 0.82 0.31 0.00




Table II-58. - Number (n) and weight, by region and date, of C. regalis (age 0+) 1n Delaware Estuary, 1978 based on population estimates,

Region North Plant South Total
na welight na weight noo- weight n g welight

Date (107) (kg (1lbs) (10°) (kg) (1bs) (10°7) (kg) (1bs) (107) (kg) {1bs)

21 June - - - 1.210 47,811 105,423 - - - 12.10 478,110 1,054,233
5 July - - - 0.513 52,183 115,064 - - - 5.13 521,803 1,150,635
203'21 July 0.086 14,046 30,971 0,843 129,685 285,955 6.92 1,471,983 © 3,245,734 . 7.85 1,615,719 3,562,660
2, 3 August 0.091 19,89 43,866 0.333 72,775 160,469 1.67 563,800 1,243,179 2,09 656,469 1,447,514
16, 17 August 0.015 4,057 8,946 0.431 92,114 203,111 1.73 660,481 1,456,361 2.17 756,652 1,668,418
7, 8 Septembef 0.029 34,453 0.161 86,581 190,911 1.49 918,658 2,025,641 1.68 1,020,864 2,251,005

15,625

Table IT-59. - Number (n) and weight of C. regalis (age

0+) impinged at circulating water intakes at S.N.G.S,

on dates of population surveys in Delaware

‘ Estuary.
Datg n Height (kg) Weight (1b)
21 June 7.1 x 10° 18.7 8.5
5 July 4.3 x 10° 699.9 1543.0
20, 21 July 3.3 x 10° 60.9 134.3
2,3 August 1.6 x 10° 21.9 48.3
16, 17 August 2.2 x 0% 23.8 52.5
1.1 x 104 5.2 11,5

-7, 8 September




TABLE 111-1

OATE

cweo

0569978

062078

062178

062278

062378

062678

062778

062828

TINME
0923
1053
1203
1626
1800
et0l

0000
0305
0600

0910
1015
1203
1242
1341
1808
2123

0000
0300
064D
0940
1029
1200
1330
1405
1805
2125

00ao0
030Q
0600

0909
1206
1510
1800
2100

oooo
0315
0600

0851
1354

e = WEAKFISH IMPINGEMENT DATA FROM JUNE 19 TO JuLY 30, 1978 AT S.N.G.S.

RATE
(NO/MIN)
-3
.0
-0
3
2

(=N =RV

-b

-t

- O AN =N
@ a2 ¢ 9 0 0 0 © o @

NN N N W NN N N

= )

SURVIVAL
(%)

NA
100
57

18
100

MIN.LEN
(MM) -
NA

NA

NA

NA

NA

NA

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

21
26
31
21
21

21
26
LY

16
3

MAX.LEN
(M)

NA

NA

NA

NA

NA

NA

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

59
60
55
55
55

NOTES

1F DETRITUS WEIGHT = 99.9, NO DATA ARE AVAILABLE

CIRC

[V RS P Ll R N Y

=2~ R N R RV, V]

[S XV RC BT N . [= =0 < D> VWML ND O

o0 0

TIDE.STAGE

(312

FLo
flo

EBg

EBB

EBB
fFlo

b P ad N A b omh

N oad - - N o= N e ad N bk =P

b P b

DETRITUSWT

(KG/MIN)

99.9

-7

47.0

99.9

99.9
3.7

99.9
25.0
99.9

6.8
99.9
99.9
99.9
99.9
929.9
99.9

99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9

99.9
99.9
99.9



TABLE ITI~1 (CONTINUED).

RATE SURVIVAL MINJLEN MAX.LEN DETRITUS.WT - : . |
DATE TIME (NO/MIN) (X)) (MM - (MM) CIRC TIDE.STAGE (KG/MIN) }
LT Y .- ScSrwve=ew wooseane EEL LT T 2 - s - - w - s - .- N P Y
062878 1804 27.3 44 31 40 6 FL. 2 1.3
2145  535.0 37 21 65 6 £E88 1 11.0
062978 0000 1748.3 53 21 75 6 £68 2 "45.3
: 0600 75.0 56 31 70 6 FL. 2 2.3
1200 3647.7 32 21 255 5 £B8B 2 15.0
1758 . 20.0 60 , 31 65 5 FL. 2 .3 ,
2200 222.0 ° 75 26 65 5 £EB8 1 8.0
2240 68.5 NA 26 65 5 EBB 1 23.0
043078 0600 286.0 75 31 65 6 Flo 2 2.7
070478 1037 38.0 77 36 70 6 Fle 2 .3
‘ 1100 38,7 82 36 75 6 Fl. 2 -1
1810 - 87.6 63 - 36 70 6 EBB 2 1.0
2200 200.0 83 36 70 5 Fl. 2 2.0
2230 147.5 NA 36 70 5 FL. 2 99.9
070578 0600 823.7 72 36 75 5 FL. 1 6.0
1130 26.7 53 31 70 5 FL. 2 1.3
1294 21.3 61 36 75 5 Fl. § .8
1800 473.0 63 36 75 6 ERE 2 3.8
1330 261.0 N4 T 36 75 6 £EBB 2 2.3
2300 197.0 75 36 75 6 Fl. 2 .3
2320 167.5 NA 36 75 6. FlL. 2 .6
070478 0500 714.0 66 41 75 6 €88 2 B.6
0555 670.0 NA 41 75 6 . BB 2 8.2
1200 0.7 32 31 75 5 FL. 2 1.3
1231 12.3 43 31 80 5 FL. 2 A
1750 147.0 63 31 70 5 EBB 2 1.7
1635 148.0 NA 31 70 5 £88 2 1.7
2300 95.0 78 46 80 6 FL. 2 .9
2315 59.5 NA 46 80 6. FL. 2 .3
070778 0500 1260.0 53 31 75 6 €68 2 21.5
1140 26.0 63 36 75 5 Fl. 2 1.0
: ' 071078 1046 134.0 73 36 80 s FL. 1 3.0
: 1110 47.0 NA _ 36 &0 5 Fl. 1 .6
1302 135.5 78 36 - 75 5 L. 2 .7
1750 19.0 53 ‘31 70 4 £EBB 1 2.6
1815 9.5 NA 36 70 4 EBB 1 2.6
2100 305.0 NA NA NA - 5 £88 2 21.3
071178 0000 B5.7 71 36 85 6 FL. 1 7.0
NOTEZ

IF DETRITUS WEIGHT m» 99.9, NO DATA ARE AVAILABLE ) .




TARLE

DATE TIME
0716728 2200
2300

071578 0000
0005
0010
0200
@205
0210
0400
0410
0430

0600

0610
0700
0820
0900
1000
1100
1200
1300
1615

1418

1421
1600
14603
1606
180U
1803
1806
2000
2003
2306
0 2149
2300
2315

071678 0035
Q155
0306
0312
0315
04603
0608
0611
1000

ITI-~1 C(CONTINUED),

RATE
(NO/MIN)
36.0

193.0

100.0
188.0
188.0
64.0
66.0
36.0
53.0
$4.0
61.0
39.0
41.0
39.0
33.0
33.0
78.0
$1.0
133.0
329.0
370.0
370.0
147.0
64.0
59.0
64.0
39.0
10.0
33.0
33.0
16.0
50.0
78.0
36.0
L4.0

221.0
193.0
235.0
233.0
i58.0
53.0
31.0
42.0
42.0

SURVIVAL MIN.LEN

(2)

(M)

NA
NA

NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
Na
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

MAX.LEN
(MM)

NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
N4
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NOTE:

I1f DEYRITUS WEIGHT = 99.9, NO

DATA ARE AVAJILAHLE

CIRC

VIV A MWV VMUV ULl AW WD

(VR RV N R RV RV RV NS ]

TIDEL.STAGE

(3:]:]
(3:]1:]

EHB
EUB
13:1:]
fLo
FLa
FLo
FLo
L.
FLe
fLe
FiL.
EBB
EB8
EEBB
1¢)
£68
(]3]
Epa
FLa
FLo
FLo
fFla
fFLa
FlLo
Fle
Flo
L.
FLo
FL.
FLa
3-]:}
(331
£B88

£886
t£68
FLo
FlLo
FlLa
L.
Lo
Flo
(3:1:]

1
2

B DR AVNNANNVANNN NNV aad i NNVNND ==

NN == AN

DETRITUS . WT
(KG/MIN)
99.9

99.9

99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9

99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9

¥



TABLE III-1 (CONTINUED),

CRATE CIMVIVAL MINJLEN MAX.LEN ' DETRITUS WY

DAVE TIME ~(NOJMIN)  (X) (MM) (MM)- CIRC TI0E.STAGE (KG/MIN)
. 071678 1200 97.0 NA NA NA 5 €88 2 99.9
1515 75.0 NA ‘NA NA 6 fFl. 1 99.9
1518 84.0 NA NA NA 6 fFL. 1 99.9
1521 89.0 NA NA NA 6 FL. 1 99.9
1835 50.0 NA NA NA 5 FLe 2 99.9
1838 30.0 NA NA NA 5 FlL. 2 99.9
1841 42.0 NA NA NA 5 flLe 2 99.9
2000 55.0 NA NA NA 5 Fl. 2 99.9
2200 64.0 NA NA NA 5 _EHB 1 99.9
2315 105.0 NA NA NA 6 es8 1 99.9
071778 0620 329.0 NA NA NA 6 fLa 1 99.9
0426 684.0 NA -~ NA NA é FL. 1 99.9
06430 193.0 NA NA NA 6 L. 1 99.9
0728 50.0 NA NA NA 6 FLa 2 99.9
0731 59.0 NA NA NA 6 FL. 2 99.9
0733 50.0 NA NA NA 6 FL. 2 99.9
0915 26.7 86 46 81 6 €88 1 1.0
1200 4.0 92 46 66 5. g6y 1 .10.0
i 1520 42.0 81 41 90 5 £EB8 2 10.7
j 1800 41.7 82 41 90 - 5 FLo 2 3.2
2106 50.7 86 ’ 41 85 5 gE6e 1 .8
0718728 0000 67.3 85 31 90 [ “EBB 1 4.0
0300 96.0 72 41 90 & €68 2 4.0
0600 10.7 88 41 85 ¢ 6 Fle 1 1.7
0500 L.6 71 Y 81 3 FL. 2 3.0
.1030 5.0 80 56 81 3 EBB 1 2.1
1200 2.0 83 41 76 3 €88 1 5.3
1400 7.0 43 46 90 3 EHB 2 16.3
1600 6.0 75 46 75 3 EBB 2 8.2
2115 .0 NA - NA NA 2 FlL. 2 1.8
2230 2.0 100 46 60 2 FlLe 2 -5
071978 0000 8.6 I&4 46 81 2 £68 1 3.2
0200 1.0 100 56 - 56 2 £EBB 2 -9
0400 15.0 100 36 81 2 EB8 2 1.4
04600 31.3 50 36 95 2 FL. 1 .9
0900 4.0 100 46 75 3 fL. 2 4.1
1200 7.3 68 46 85 5 €88 1 2.8
1345 ~10.0 50 46 95 A £EB8B 1 12.5
"1500 30.0 73 46 85 s t868 2 15.0
1800 43.3 73 41 8% & FLo 1 b1
072078 0025 6.3 79 41 75 4 EBB 1 ]
- 0300 4.3 91 41 80 3 €88 2 4.0

NOTES
I1F DETRITUS WEIGHT = 99.9, NO DATA ARE AUAILABL‘

' -

L [ [N



DATE

072078

072178

072278

072378

| 072478

TIME
0600
0900
1030
1200
1600
1800

0045

0300
0600
0930
1200
1420
1530
1800
2130

0000
D245
0600
0950
1100
1300
1430
1640
1830
1930
2225

0030
0308
a700
0915
1145
1400
160U
1830
2105
2230
2330

0135
0210
0400
0605
u91i0

RATE
(NQ/MIN)
56.0
2.0
18.0
3.7
23.0
30.3

19.6
43.0
55.3
16.0
11.0
40.0
18.0
15.7
17.0

SURVIVAL
(x)

64

50

60

71

87

66

TARLE ITIT-1 C(CONTINUED) .

MEINLLEN

(Mp)’

NOTE:

IF DETRITUS WEIGHY = 99.9, NO DATA ARE AVAILABLE

CIRL

- e

WPy

ViV i g i

LAV RV Y Y]

TIDE.STAGE

Edd
fLo
fFL.
E68
EBB
3:]1:)

€88
(3-1:]
EBB
FL.
FL.
(3:1:]
13:1:}
(1-1:)
FLa

FL.
(3°1¢]
(3:]:]
FlLa

T Fle

FL.
£8g
(3:]:]
(331
gse
FlLo

Flao
EBD
£68
Flo
FL.
FL.
E88
£88
EB8
Flo
FLo

Flo
FL.
€88
(3:1:)
(3:]:]

2

N =N

S NNNSNN =N =N - NN NN e

A R R NN NI N XN

NNV =N

DETRITUS.WT
(KG/MIN)

1.7

.
&~

b
VMNwN®O=unoOo0 O =\

Wi VY
L)

-
NONO = VO Vv

99.9

9d.9
99.9
99.9
99.9

7.0



TARLE II1-1 (CONTINUETD).

RATE SURVIVAL MIN.LEN MAX_LEN DETRITUS.WT
DATE TIME (NO/MIN) (%) ("N (MM) CIRC TIDE.STAGE (KG/MIN)
mhow L XY ) cereccosw ceetaaew LY 1 Saweewe --ase XL T Y T Y - =m0 - e
072478 1200 33.3 74 . 41 81 -] FL. 1 16.6
1500 11.0 82 51 o1 5 FL. 2 1.0
1800 30.0 88 40 a0 5 "Ebd 2 4.0
2100 31.0 61 46 9s H EBB 2 5.2
072578 0900 19.6 76 46 100 5 Fl. 1 3.0
0300 60.0 B4 48 100 5 FL. 2 3.3
0600 26.0 76 46 120 5 ess 1 4.9
0930 270.0 NA 45 102 5 gy 2 19.5
1120 95.0 NA 50 87 5 FL. 1 -99.9
1215 126.0 NA 43 75 5 FL. 1 99.9
1335 121.0 NA 42 90 5 FL. 2 99.9
1520 61.0 NA: 4«8 83 5 FlL. 2 9v.9
1800 101.0 NA 49 : 92 S €68 1 99.9
1900 120.0 NA 39 90 b €8 1 99.9
2045 13.0 NA 54 82 4 EBB 2 99.9
2205 45.0 NA L? 83 4 €BB 2 99.9
072678 0030 41.0 NA 48 82 4 fFL. 1 99.9
2410 28.0 NA 38 62 4 FLo 2 99.9
04600 97.0 NA 52 7 4 E8B 1 99.9
0900 8.0 63 - 51 95 4 BB 2 3.4
1200 6.6 80 46 90 4 EBB S -5
1330 5.3 50 46 61 4 fFL. 1 2.2
1500 14.0 76 41 75 4 FL. 2 1.2
1500 .3 0 56 56 4 FL. S .3
2103 11.0 55 Y- 80 4 Fl. 1 1.4
0?2778 0000 L1.3 63 46 100 5 FL. 1 -9
0300 2.3 70 51 85 5 FL. 2 1.1
0600 4.3 62 51 80 5 EBI 1 b
0910 9.3 76 51 81 4 eBs 2 1.7
1200 21.3 86 41 85 5 £EBB 2 2.3
1500 9.0 55 46 85 5 FL. 2 -6
1800 5.0 80 4é 66 5 FlL. § -2
2115 2.0 100 56 100 5 EBB8 -2 1.0
072878 0000 9.7 90 46 100 5 ee8 2 2.0
0329 3.3 46 40 90 5 FL. 1 2.2
0600 5.0 60 51 80 5 FL. 2 1.0
0855 3.0 NA 62 73 5 EsB 1 99.9
1020 11.0 NA 58 66 5 £E@s 2 99.9
2114685 16.0 NA 50 78 5 EBB 2 99.9
1325 23.0 NA S5 72 5 FL. 1 99.9
1445 4.0 NA 60 96 H) fFle. 1 99.9
2.0 NA 50 63 5 ‘FLe 2 99.9

1605

NOTE
IF DETRITUS WEIGHT = 99.9, NO DATA ARE AVAILABLE '

' ! ) i i !
A L \ [ D .




TABLE I1I-1

DAYE

072878

072978

073078

073128

080178

TIHE

1900

2110

2330

0130

0330

0630
0%00
0950
1050
1225

1420

1520
1640
1820
2100
2230

0100

. 0300

0430
0900
0955
1135

- 1250

1530
1615
1810
1900

-2100

2200
0000
0300
0600
0930
1200

1510
1800

" 2200

0000
0300
0600
1000
1100

RATE
ENO/MIN)

-0
21.0
73.0

82.0

=2
-
[}

-
o

COOODOOODOOO0O

bk wmd -
We O OO N

N -

[ B N, V]

-
VI O D~y

[« -
ocoOoOCO (=2 S N - = R el o) o200

WwwnmnOowv

v

(CONTINUED) »

SURVIVAL
x)

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
WA
NA
NA
NR
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA&
NA
NA

NA
NA
NA
77
96
28
57
80

MINJLEN
(MM

NA

63

Y4

51
53
49
50
57
61
50
53

- 50

33
67
52
49

- S W DD P W P D WD (R R (D O D D P D P S e W ) W S G e L O OIS Y i G e S I O CF D P G O 45 W W W

NOTES

IF DETRITUS WEIGHY = 99.9, NO DATA ARE AVAILABLE

WV WM WL LR W WAL A NG

CIRC

YU

(S V VY R RV RV RV S RS N S

WA W WL AWV LW

(SRS I Sl

TIDE.STAGE

€68
EDB
EEB

(1]
fla
L.
EB8
1312
£68
to8
FLo
FLa

. Flo

Fla
€88
(3:1:]

EB6B
FL.
FL.
EBH
EBB8
[ L-])
EBB

“Fl.

Fle
FLo
FiL.
FL.
EHB

EBB
EHB

Ees
(3:1]
13:]-]
FLo
[ :1:)

1 3:1]
7]
FlLa
Flo
13:1:}

1
1
2

b b N R b oad R A ok ad A ad

BN ek NN = N

(SN NP QR gy YRy

b ) ad T =

DETRITUS. WY
(KG/MIN)
99.9

99.9

99.9

99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9

99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
29.9
99.9

99.9
99.9
99.9
-7
5.0
7.1
«9
7.5

4.5
19.5
2.5
99.9
99.9
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TABLE I11-1

DATE

080178

080278

080378

080478

TIME
1300
1430
1630
1800
2100
2230

0000
0300
0600

- 0910

1035
1200
1345
1520
1800
2130
2230

0000
0300
0400
0600
0910
1020
1120
1200
1300
1420
1800
2100

2230

0000
0500
0600
1000
1130
1345
16440
1640
1500
1910
2115
2240

RATE
(NO/MIN)
3.0
7.0
38.0
24.0

~
©
]

-]
]
ODOOCDO~NDODOOOCS OO

Lot v
- O W -y O
0 B & & .3 € 0 & 9§ @

-

17.6
19.

N

- e o v
DI I )
oCOoO~NO

-
]
OCOO0OC0CO~NO

-~

~n

LI I T T T R R A
COoODLOCODOOCDO~N

WO SRV e wb (DO W

- - N

SURVIVAL
(%)

NA

NA

NA

NA

NA

NA

NA
NA
NA
100
NA
82
100
89
100
&8
54

(CONTINUED) .

MIN.LEN
(MM}

59
57
54
50
47
rx

52
58

MAX.LEN

(MM)

77

111

NOTE:

IF DETYRITUS WEIGHY ® 99.9, NO DATA ARE AVAILABLE

¢

CIRC

MO OO OOOSS ViIVIUIWV S S

LT RCW SRV ECEV F N FCRC RV

OOV ULILNVO O O

TIDE.STAGE

(3:1:]

EBB

(3312
fFL.
fL.
EBa

£68
B3
FL.
FL.
Fl.
EB88
€68
€88
FL.
FL.
fl.

EGB
EB8BO
£88
EBB8

. FlLa

fL.
FlL.
(3:1:]
1 3:1]
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13:1]
(3:1:]
Egs
L.
’L.

- o NN -

NNV RS NNNVNNNNES AN aa NN e -

NV NNS2NUNNN O

DETRITUS.WT
(Ku/MIN)
99.9

99.9

99,9

99.9
99.9
99.9

99.9
99.9
99.9
1.3
-6
<4

n
[]
=4

W W
[ ] 1] L] []
O~NN-=

-

- e b - - ® o= W

L N T R S N T I T T T S B}
w COWLSVWNNNDNVWL
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.
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99.9
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99.9
99.9
99.9
99.9
99.9
99.9
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1 f
\

TARLE

DATE TIME
080578 0300
0139

0330

0530

0730

. 0915
115

1315

1445

1630

1835

2100

2230

080678 0030
0230
0430
073s
u92s
1030
1135
1335
1510
1630
1810

1940
2100
2330

; 080778 0050
! : 0200

0330
0530
0620
0915
1030
1100
1200
1330
1500
1800
2210

080878 0000
0130
0300

ITi~-1

N
"

RATE
(NO/MIN)
4.0
10.0
24.0
27.0

SURVIVAL
(x)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

. NA

NA
NA
NA
NA
NA
NAa
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
78
100
NA
50
0
NA
100
80

60
100
100

(CONTINUEDR) .

MINCLEN
(MM )

MAX.LEN
(MM)

71

7M1

81

96

90

75

75

NOTE s

IF DETRITUS WEIGHT = 99.9, NO DATA ARE AVAILABLE
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TIDE.SYAGE

fFLa
(1:1:]
(1:1]
(3:13]
(3:1:]
FLo
FL.

‘EB8

(4:13]
(3-1:]
131
FL.
fL.

fFL.
(1:1]
(1°1-)
EoB
Fla
FlLe
FLo
fFL.
EBB
€es
€88
EuB
Flo
FLe.

Flo
(331:]
£ERB
EBB
£B8
fFL.
FLo
fFLa
Flo

' €68

EBB
€88
FLo

Lo
FL.
€66

N2V = Ve NN = -ah NN e e e NN e N

-, ek VRN e ok AN e ad P

= A A

DETRITUS.WT
(KG/MIN)
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9

99.9
99.9
99.9
99.9
99.9
99.9

" 99.9

99.9
99.9
99.9
99.9
99.9
99.9
99.9




TARLE ITT-1 (CONTINUED) .

DATE TIME

. 080878 0430

0600
1045
1410
1500
1550
1751
1850
2010
2115
2230

080978 0010
0140
02460
0355
0555
0730
1000
1100
1200
1330
1430
1515
1830
2100
2230

081078 0000
01350
0300
0600
0915
1200
1305

© 1400
1500
© 1601
1800
2100
2230

081178 0000
0130
0300
0430

RATE

SURVIVAL

(NO/MINY  (X)

8.0
5.3

&~
[

- b
OO = b

-
ocoCcoCoCCcCOOONC OO CONDODOOCOODODDODOOS oo OoCO0COo0D

&~
NNV DWW

-~
O =
. 1 ]

N =

~n
N e ek )b NS VNN O =

wun

-
-y

~N

o

a
SO~

14.0

75
69
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
62
50
55
50

MIN.LEN
(M)

85

36

61

MAX.LEN
(M)
NA
75
75
NA
68
70
96
61
76
78
73

61
[&4
80

NOTE:

IF DETRITUS WEIGHT = 9

‘.

9.9, NO DATA ARE AVAILABLE
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TIDE.STAGE

tes
EBB
FL.
FL.
FL.
(3:1:]

£EBB

teag
gges
L.
fFLa

FL.
fFLa
too
tas
1 1:1)
(3-1]
(3°1:]
L.
fFL.
FL.
FlL.
FL.
(L1
(3:1:)
FL.

FL.
FlL.
FL.
t8B
£88
FL.
FL.
FL.
FL.
FL.
(3:1:]
EBB
EBB

fFL.
fFL.
FL.
fLa

SN NNV DNV =N - el NN =N -

NSOV = e V-

NN = -

DETRITUS.WT
(KG/MIN)
1.0
.8
.7
.5
.2
.3
.8
.9
1.8
99.9
99.9

99.9
99.9
99.9
99.9
99.9
99.9

5.3




x

. ‘

TABLE TII-1 (CONTINUEDD.

RATE SURYIVAL MIN.LEN MAX.LEN DETRITUS.NWTY

DATE TIME (NO/MIN)Y (X) (M) (M) CIRC TIDE.STAGE (XG/MIN)
" 081178 0600 6.0 67 36 85 5 t88 1 2.1
0930 68.0 NA 37 102 6 Eg8 2 1.0
1045 2.2 NA 36 142 6 € 2 1.5
1215 7.0 NA 61 85 6 FlL. 1 1.1
1230 29.0 NA 46 96 6 fFlL. 1 1.0
1330 11.0 NA 41 70 6 fFL. 2 -6
1430 16.0 NA 41 78 6 fFlo 2 .8
1530 1.0 NA . 59 59 6 FL. 2 .6
1630 4.0 NA 61 69 6 Flo 2 1.3
1800 13.0 NA 46 90 6 EBH 1 -5
1930 20.0 NA 51 89 6 £88 1 2.6
2100 5.0 NA 36 120 6 t88 2 99.9
2215 13.0 NA 4é 80 6 ess 2 99.9
081278 0000 117.0 NA 46 95 6 fL. 1 99.9
0045 88.0 NA 51 100 6 FL. 1 99.9
0230 11.0 NA 41 105 6 FL. 2 99.9
0340 12.0 NA 56 85 6 FL. 2 99.9
0550 4.0 NA 41 76 6 eess 1 99.9
0715 3.0 NA 61 75 6 Egs 1 99.9
0915 16.0 NA 36 80 5 eve 2 1.2
1015 23.0 NA 41 75 5 €88 2 1.8
1130 64.0 NA 41 86 5 Ese 2 3.3
1245 23.0 NA 42 85 5 FlL. 1 1.2
1400 16.0 NA 62 76 5 FLo 1 1.6
1515 14.0 NA 42 94 5 FL. 2 1.1
1630 2.0 NA 51 61 6 FL. 2 s
1754 1.0 NA 84 84 6 egs 1 -7
1824 3.0 - NA 51 94 6 EBB 1° -4
2050 . 13.0 NA 46 85 6 EBH 1 99.9
2200 11.0 NA 46 100 6 EBB 2 99.9
2320 92.0 | NA 41 120 6 EEB8 2 99.9
081378 0115 i37.0 NA 41 105 6 FL. 1 99.9
0215 23.0 NA 56 100 6 fFlL. 1 99.9
0400 20.0 NA 61 75 6 FL, 2 99.9
0510 9.0 NA 46 80 6 FL. 2 99.9
0745 10.0 NA Y- 80 [ €88 1 99.9
02064 4.0 NA 58 96 6 €88 2 99.9
103¢ 11.0 NA 56 78 6 tEBs 2 99.9
1200 18.0 NA 41 84 6 EBB 2 99.9
1330 14.0 NA 51 85 6 EBB 2 99.9
1500 3.0 NA 41 68 6 FL. 2 99.9
1600 5.0 NA 61 74 6 FL. 2 99.9
1800 -0 NA NA NA 6 FL. 2 99.9
1915 1.0 NA 42 42 6 FL. § 99.9

NOTE?:
1F DETRITUS WEIGHY = 99.9, NO DATA ARE AVAILABLE



TARLE I1I-1 (CONTINUELD) .

RATE SURVIIVAL MINJLEN MAX.LEN DETRITUS.WT
OATE TIME (NO/MIN) (%) (mp) (Mt CIRC TIDE.STAGE (XG/MIN)
Pron=m el L dd b rhdnd Lhdd & bl d Rakadeadl oL - w e W - - o - e e o - - - - - - e
081378 2050 4.0 NA 51 75 6 Es8 1 99.9
2150 4.0 NA 46 85 6 EeB 1 99.9
2335 13.0 NA - 46 100 6 £E88 2 99.9
081478 0055 55.0 NA 46 115 6 EBe 2 99.9
0245 15.0 NA 46 80 6 FL. 1 99.9
0525 11.0 NA 46 70 6 FL. 2 99.9
0625 11.0 NA 41 90 é Fl. 2 99.9
0900 10.0 70 56 76 5 tep 1 9.5
1030 2.0 50 61 65 5 E8B8 2 2.3
1200 4.7 9 46 85 5 EBd 2 9.0
1400 17.0 55 46 71 6 €88 2 15.0
1600 15.0 53 36 80 6 FL. 1 11.2
1800 99.9 NA 85 NA 1 FL. 2 3.0
2040 2.0 100 46 70 6 FL. § o1
2222 28.0 86 66 79 6 E88 1 1.0
081578 0000 2.6 88 21 100 6 €es 2 4.8
0110 66.0 85 41 90 6 EBg 2 6.1
0430 9.0 44 31 95 6 FLa 1t 1.0
0600 4.0 67 46 95 6 FL. 2 1.4
0300 .0 NA NA NA 6 FL. 2 99.9
1030 1.0 NA 71 (&) 6 E6B 1 99.9
1200 6.0 NA 36 70 S e88 2 99.9
1330 6.0 NA 31 75 5 EBB 2 99.9
1500 7.0 NA 36 70 5 €Ees 2 99.9
1630 1.0 NA 48 48 4 FL. 1 99.9
1800 4.0 NA 56 75 5 FL. 2 99.9
1900 3.0 NA 56 75 5 FL. 2 99.9
2020 3.0 NA 56 95 5 FL. 2 99.9
2145 3.0 NA 46 65 5 EaB 1 99.9
2305 2.0 NA a1 80 6 €88 1 99.9
081678 0130 5.0 NA 36 75 6 €68 2 99.9
0330 14.0 NA 36 105 6 €88 2 99.9
a53u 4.0 NA 66 80 6 FL. 1 99.9
0630 -0 NA NA NA 6 FlL. 1 9Y.9
0900 1.0 NA 61 61 5 FL. 2 -5
1000 2.0 NA 51 75 5 FL. 2 .0
1100 4.0 NA 52 71 5 €8s 1 1.0
1200 3.0 44 56 81 5 EBs 1 21.4
1330 2.0 100 71 80 5 £Bg 2 2.5
1400 1.0 100 91 91 5 Ees 2 2.0
1445 9.0 56 45 75 5 £e8 2 5.5
1545 12.0 83 61 90 5 £eBa 2 3.0
1800 2.0 80 56 89 5 FL. 1 17.5

NOTE:
IF DEVTRITUS WEIGHT & 99.9, NO DATA ARE AVAILABLE
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TABLE

DATE

081678

081778

081878

081978

TIME
2100
2242

0000
0130
0300
0430
0600
0900
1000
1100
1200
1615
1600
1800
2100
2215

0000
0205
0400
0600
0900
10350
1200
1330
1500
1630
1800
1915
2100
2230

0010
0200
0400
0600
0900
1030
1200
1330

1500

1630
1800
1900
2110

RATE
(NO/MIN)
1.0

8.0

98.0
4.0
33.0
31.0
144.0
7.0
2.0

.
(=]

-l
.0 ¢ 9 0 s

- o )
WNDUVNNOV VWOV NOW Ao =

- [ XY Ty -
NV OO NN~ OO

~n

WA =
CoCcoOoOoOOOOOODO [~J~Rol~Nolol-NN-N-N. -NaN. 3 OCO~NOO~N

SURVIVAL
(%)

NA
NA

90
NA
NA

ITII-1 C(CONTINUED) .

MIN.LEN
(M)

61

36

MAX..LEN
(MM)
100

70

95
95

NOTE

1F DETRITUS WEXGHY = 99.9, NO DATA ARE AVAILABLE
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OO0 WVDOOCWVOOCOD LS RN R RV R R R RV O+ S - A« e

L -l - - R T NV - N . S . A .

TIDE.STAGE

Flo
(3:]]

(3:1-]
tes
(3:1°]
[ 3:1:]
FLo
fL.
FL.
flLe
(-1}
EB
(1]
FL.
FLo
flLo

EB88
1:1:]
€88
[L:12)
iL.
fl—.
EAB
(3:1:}
EBB
EBH
EBB
Flo

.Fla

FLs

FL.
EBy
(31
(331}
FL.
FLo
fFLo
ERB
EBB
EBB
68
(31
‘LB

2
1

NSRS NN =N =

NIV =2NNNNDDN =N NN SN e o NN N o ad

DETRITUSWT
(KG/MIN)

rPeecanccease

-3

99.9
99.9

99.9



TABLLE

DATE

LT )

081973
082078

082178

082278

. 082378

TIME

2240

0010
0140
0430
0650
0900
1030
1200
1345
1500
1630
1800
1915
2100
2230

0u0s
0200
0400
0600
0v20
1000
1100
1200
1400
1600
1800
2105
2230

0000
0200
0600
0900
1100
1245
1500
1635
1745
2100
€330

0100
0300
0500

1111 (CONTINUED),

RATE
(NO/MIN)

14.0

10.0
7.0
18.0
4.0

- WA = DA b= -
NS VNONC DO WO N
. . [ ) 1] 1] 1 ] . " . [ ] L .
SCwCcoopoOOODOO

“14.0

WA ==
- e e D
« 86 6 0
S owCco

-
LA N WO O
coc oocco

SURVIVAL
(x)

NA

NA
NA
NA
NA
NA

MINJLEN
(MM)

41

v

MAX.LEN

(MM)

90

75
75

NOTE:

IF DETRITUS WEIGHY = 99.9, NO DATA ARE AVAILABLE
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FL.
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EBu
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(3:13]
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fFL.
FL.
FL.
FL.
FlLe
EnB
(1]
(3318
FLa

=S ANNN 2O NN e Na NN SG SN =S -

FL.
FL.
E6B
EHB
L.
FL.
fFL.
£68
£88
£88
FL.

SV os =V

fFL.
FlL.
(3:]:]

- PN

DETRITUS.WT
(KG/MIN)

99.9

99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9

2.0

- e

- b
VW C o e i
NNWLWOCOCwe o




’ TAKLE ITI~1 (CONTINUEDD), @ | » | ®

RATE SURVIVAL MINJLEN MAX_LEN DETREITUS.HT

DATE TIME (NO/MIN) (%) (mn) (MM) CIRC VIDE.STAGE (KG/MIN)
082378 0630 © 9.0 NA 46 95 5 Esn 1 929.9
0915 2.0 NA 46 56 5 EBB 2 10.3
- 1030 6.0 NA 56 81 5 EBB S «5
1200 1.3 50 46 56 5 FlL. 1 5.0
1400 5.0 NA 51 61 4 FL. 2 2.0
1600 .0 NA NA NA 4 €88 1 .5
1800 7.3 86 36 80 S €88 1 2.0
2100 4.0 50 46 80 . 5 EBB 2 4.5
2230 6.0 50 66 125 5 ey 2 3.0
082478 0000 5.0 60 46 65 5 FL. 1 2.0
0200 2.0 100 41 -1 5 FlL. 2 3.2
0410 -0 NA NA NA 4 FL. 2 1.1
0600 -3 100 58 NA 4 EBB 1 2.4
1315 2.3 43 51 56 5 fL. 2 .5
1500 1.0 100 56 NA S FlL. 2 -8
1600 -0 NA NA NA - 4 fFlL. 2 -3
1600 1.0 0 56 NA 5 EBB 1 -3
2130 6.0 50 51 95 5 €8 2 2.2
. 2230 4.0 100 51 60 5 tBB 2 2.2
082578 0000 1.7 100 Y] 85 5 €BB 2 7.8
03n0 2.0 100 46 60 5 fFl. 2 1.0
0600 .0 NA A NA 5 €88 1 5.6
0930 13.0 85 46 80 4 €88 2 99.9
1130 20.0 50 41 65 & FL. 1 99.9
1400 25.0 76 36 95 3 FlL. 2 99.9
1600 3.0 100 76 110 ) FL. 2 99.9
1800 .0 Na NA NA 3 EBB 1 99.9
1900 2.0 100 51 55 3 €88 1 99.9
2100 18.0 100 41 76 3 ERB 2 99.9
2300 4.0 84 36 90 3 €88 2 99.9
082678 0130 1.0 100 95 Na 4 FL. 1 99.9
0300 40.0 85 41 .100 b fL. 2 99.9
0500 12.0 83 4é 60 & FL. 2 99.9
vr00 6.0 83 46 70 b E8B 1 99.9
0900 6.0 100 36 65 5 EHB 1 99.9
1030 101.0 b8 41 100 5 EeB 2 99.9
1210 70.0 89 46 90 5 g 2 99.9
1400 6.0 17 56 80 5 FlL. 1 99.9
1500 1.0 100 57 NA 5 FL. 2 99.9
1900 .0 . NA NA N4 b £Eg8 1 99.9
2100 -0 NA NA NA b €688 1 99.9
2500 34.0 82 41 95 4 Egs 2 99.9

NOTE:
IF DETRITUS WEIGHRY = 99.9, NO DATA ARE AVAILABLE




TAERLE IXI-1 (CONTINUED),

RATE SURVIVAL MIN.LEN MAX.LEN DETRITUS.WT
DATE TIME (NO/MIN) (X) (MM) (M) CIRC VIDELSTAGE (KG/MIN)
-hkb - - LA X X J L L X X X L X 3 J - o GF G &5 W - - ey - um - em W um O aw W - oy e - e W u S AP e o L X A L L L L L X J
082728 0130 5.0 80 41 95 & gEBB8 2 99.9
0300 4.0 0 51 95 4 fL. 1 99.9:
0s00 .0 NA NA NA 4 FL. 2 99.9
0700 -0 NA NA NA 5 FL. 2 99.9
0930 3.0 100 61 80 5 g8 1 99.9
1145 25.0 72 51 100 4 £eBg 2 99.9
1330 2L.0 63 41 90 4 8B 2 99.9
1430 3.0 100 46 70 3 fFlLo 1 99.9
1615 .0 NA NA NA 2 FL. 2 99.9
1900 .0 NA NA NA 3 FlL. 2 99.9
2100 -0 NA NA NA 2 EBB 1 99.9
2300 4.0 100 46 65 2 g8 1 99.9
082878 0330 1.0 100 61 NA 2 FL. 1 99.9
0500 1.0 100 71 NA 2 FL. 1 99.9
0630 3.0 100 51 85 2 FL. 2 99.9
09u0 .0 NA NA NA 6 €88 1 - .2
1200 1.0 66 Lo 100 6 £EB8 2 b
1500 .0 NA NA NA 6 FL. 1 6
1600 .0 NA NA NA 6 FL. 2 o7
1700 -0 NA NA NA [ FL. 2 3.0
1800 .0, NA NA NA 6 FL. 2 .3
2100 .0 NA NA NA 2 EBB 1 -1
2230 .0 NA NA NA 2 EBB 1 .3
082978 0U00 1.7 60 41 60 2 €88 2 .3
0200 7.0 100 51 80 2 EBE 2 .8
0430 1.0 100 o7 NA 2 FL. 1 .5
0600 .0 NA NA NA 2 FL. 1 -6
0900 -0 NA NA NA 5 FL. 2 99.9
1020 .0 NA NA NA 5 £88 1 99.9
1115 1.0 100 63 NA 5 g8y 1 99.9
1200 .0 NA NA NA 5 E8B8 2 99.9
1330 .0 NA NA NA 5 EBB 2 99.9
1645 1.0 100 68 NA S EB6g 2 99.9
1535 .0 NA NA NA 5 FLe 1 99.9
1800 -0 NA NA NA 6 FL. 2 99.9
2100 .0 NA . NA NA é FL. 2 99.9
22130 7.0 100 51 80 [ EBRB 1 99.9
2359 2.0 100 - 51 75 5 EBB 1 99.9
083078 0130 3.0 67 56 75 5 EBB 2 99.9
0330 50.0 84 41 100 S £88 2 99.9
0530 13.0 46 46 40 5 EdB S 99.9
1100 16.0 81 51 80 [ £ess 1 1.5
1200 1.0 100 7 NA é EBB 1 1.6

NOTE:
IF DETRITUS WEIGHT = 99.9, NO DATA ARE AVAILABLE
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{ TARLE III-1 (CONTINUED), ‘
RATE SURVIVAL MIN.LEN MAX.LEN DEIRITUS.WT
DATE TIME  (NO/MIN)  (X) (MH) (nM) CIRC TIDE.STAGE (KG/WIN)
083078 1330 9.0 78 41 8s 6 €88 2. 3.2
1500  41.0 63 41 95 5 EBY 2 3.0
1800 14.3 35 46 95 5 FL. 1 29.0
1900 9.0 66 46 80 5 Fl. 2 .5
2100 8.0 63 41 95 5 FL. 2 2.6
2245 8.0 88 51 90 5 £B8 1 1.0
083178 0000  20.3 79 36 ' 4 £88 1 7.1
0300  24.0 88 41 95 4 £68 2 11.0
0430 18.0 100 06 8S 4 EBB S 10.0
0600 4.7 0 41 95 5 fl. 1 1.9
0906 .3 100 81 NA 6 FL. 2 14.7
1205 13.0 79 41 85 6 €66 1 3.5
1242 1.7 80 56 90 6 E6B 1 1.3
1325 6.7 95 46 95 6 €88 1 7.3
1345 13.3 95 46 100 6 £88 2 14.7
1454 15.7 83 41 95 6 EEB 2 2.4
1525 10.3 87 41 120 6 EuB 2 2.5
1800 27.7 69 41 100 6 FL. 1 .6
2100 6.0 84 51 95 6 FL. 2 .9
2230 4.0+ 100 56 65 6 Flo § .3
090178 0000  25.3 91 36 115 6 £60 1 -4
u200 $.0- 60 56 80 6 EuB 2 6.5
0410 73.0 89 36 100 5 £68 2 8.1
0600 98.7 83 46 120 5 FL. 1 1.7
0930 4.0 NA 51 60 6 FL. 2 99.9
1030 7.0 NA 56 80 6 FL. 2 99.9
1130 79.0 NA 46 95 6 EB8 1 99.9
1330 8.0 NA 51 90 6 £88 1 99.9
1330 .7 NA 56 95 6 Flo 2 99.9
1950 .0 NA NA . NA 6 Flo 2 99.9
2100 22.0 73 41 80 6 Fl. 2 99.9
2230 7.0 28 36 95 6 FL. 2 99.9
2359 2.0 100 61 80 6 €68 1 99.9
090278 0130 4.0 75 61 80 6 £88 1 99.9
0330 10.0 70 46 100 6 €88 2 99.9
0500 26.0 100 46 100 6 EBY 2 99.9
0650 51.0 86 1 100 6 Flo 1 99.9
0730 3.0 100 51 100 6 Flo 1 99.9
0930 4.0  NA 61 115 6 FL. 2 99.9
1030 2.0 nNA 4o 90 6 Fl. 2 99.9
1130 5.0 NA 51 70 6 FL. 2 99.9
1330 1.0 NA 56 95 6 £68 1 99.9
1500 2.0 nNA 71 90 6 £68 1 99.9

NOTE: .
IF DETRITUS WEIGHY ® 99.9, NO DATA ARE AVAILABLE

il




TABLLE III-1 (CONTINUED).

RATE SURVIVAL MINJLEN MAX.LEN DETRITUS WY
DATE TIME (NO/MIN)  (X) (M) (M) CIRC TIDE.STAGE (KG/MIN)

L L1 - e . DD b o> o W s - LA L L O 1 J Laad A L L X J - wn G W - e 4 - En S ap S S WS @ W - Ep S G T B US W @
090278 1630 4.0 NA 41 75 6 3-1- 99.9
1845 13.0 NA 51 80 6 FL. 1 99.9
2030 .0 NA NA NA 6 Ft. 1 99.9
2200 3.0 33 56 66 6 FlL. 2 99.9
2330 7.0 86 41 70 6 FL. 2 99.9
090378 0100 6.0 100 51 85 6 £E8B 1 99.9
4300 5.0 80 51 85 6 £88 1 99.9
0430 3.0 100 61 80 6 EuB 2 99.9
0630 12.0 92 56 - 90 6 £EB8 2 99.9
0830 3.0 100 56 85 6 FL. 1 99.9
0935 3.0 100 56 65 6 fL. 2 99.9
1101 . <0 NA NA NA & FL. 2 99.9
1216 .0 NA NA NA 6 EBB 1 99.9
1318 2.0 100 61 70 6 £8B 1 99.9
1508 2.0 100 51 85 6 eas 2 99.9
1630 5.0 100 o1 95 6 £8B 2 99.9
1800 10.0 100 51 - 88 6 EBB 2 99.9
2030 12.0 92 61 115 6 fL. 1 99.9
2200 8.0 88 51 95 6 FlLe 1 99.9
2330 6.0 83 56 85 6 L. 2 99.9
090478 0100 5.0 80 - 61 85 6 Fl. 2 99.9
0330 5.0 80 56 100 [ tel 1 99.9
0suu 16.0 94 51 100 6 e 2 99.9
0630 14.0 86 56 80 6 £68 2 99.9
0920 1.0 100 56 56 6 FlL. 1 99.9
1050 5.0 100 46 90 6 FL. 2 99.9
| . 1230 .0 NA NA NA 6 FlL. 2 99.9
; 1400 3.0 100 61 100 6 €68 1 99.9
| 1530 19.0 79 - 41 8u [ EBY 2 99.9
1715 3.0 67 71 90 6 £ss 2 99.9
1915 5.0 40 51 90 [ EBB 2 99.9
2100 6.0 75 51 100 6 fle 1 99.9
‘ 2245 256.0 79 56 100 6 . FL. 1 99.9
! 090578 0100 25.0 - 68 46 108 6 FlL. 2 99.9
‘ 0230 96.0 90 46 110 6 EBy 1 99.9
us1s 13.0 56 56 . 90 6 £88 2 99.9
0930 10.0 30 41 101 5 Fl. 1 3.7
1100 3.0 33 61 66 5 FL. 2 3.4
1200 1.3 25 56 100 4 FL. 2 13.7
. 1500 6.0 83 61 85 4 EBB 1 2.5
1815 13.7 88 46 100 4 EB8B 2 2.4
1900 15.0 80 51 115 4 Es 2 1.5
2050 11.0 Q1 51 100 5 fFlLe 1 .8

NOTEs
IF DETRITUS WEIGHT = 99.9, NO ODATA ARE AVAILABLE
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TARLE TII-1 (C(Z)N'I'INUED)o.

DATE

090978

091078

091178

091278

TIME
0730
0845
1045
1245
1445
1645
1845
2050
2230

0115
0330
0500
0645
0845
1030
1230
1430
1630
1830
2100
2315

0145
0400
0600
0930
1030
1200
1400
1600
1800
2100
2230

06000
0200
0400
0600
0930
1u30
1130
1300
1430
15350
1700

RATE
(NO/MIN)

3.0

b N N
E R VIR
s o e o 8 8 » 0

owN WrooOoWVNNOO

- O -

n
NN W

oo cCCO0OOOOOOOOCC coo0ooDLDOoOo2

-
)
o0

" v 0 0 0
cooOo©

0
.
=1

SURVIVAL
%)

33

MIN.LEN

(M)

51
61
51
46
61
61
41
71
56

56
61
61

56

61
81
(&
66
NA
66
71
56

51
7
61
NA
NA
7
NA
NA
NA
NA
NA

51
56
NA
85
NA
NA
NA
53
61
NA
NA

MAX.LEN
(MM)
8%
100
105
140
85
61
125
105
110

NOTE?

1F DEYRITUS WEIGHT = 99.9, NO DATA ARE AVAILABLE

CIRC

Mmoo OO0 VOOOD D OO0V

(- S I IR P AN BV RV RV RV RV,

TIDE.STAGE

(1]
EsB
(3:1:]
FLa
FL.
(1)
toe
(3:1]

]

Lo
FL.
FL.
431
(31
EBB
FLQ
fL.
FL.
EBB
(:1)
FL.

FL.
FlL.
fL.
(3:1:]
EBB
E88
FlLo
FLo
FLeo
(4:1-]
€EBB

EBB
(4:13]
fFLo
FLe
(3:1:]
(3:1:]
[3:1:)
(3:]:]
(313
FLe
fLo

- a NNV a NN -k e A= NN e )WY NNV -t ad V= VNN

o ad NN NN =YY

DETRITUS . WT
(KG/MIN)
99.9
99.9
99.9
99.9
99.9 .
99.9
99.9
99.9
99.9

99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9

99.9
99.9
99.9
.1
2.9



TABLE TIII-~1 (CONTINUED) .

RATE SURVIVAL MINLJLEN MAX.LEN DETRITUS . WT
. DATE TIME (NO/MIN) (%) (M) (M) “CIRC TIDE.STAGE (KG/MIN)
! 0905878 2105 2.0 100 61 90 5 L. 1 oh
‘ 2130 2.0 80 Y 100 6 FL. 1 .5
2200 3.0 75 4o 95 6 L. 1 W9
090678 0000. 3.0 88 46 90 6 FL. 2 .5
g 0200 4.0 100 66 85 6 Fla 2 1.0
j 0400 6.0 100 56 85 6 €88 1 3.6
: 0600 7.0 91 4o 100 6 £48 1 3.0
0945 3.0 33 61 105 5 £88 1 .9
1200 5.3 100 56 101 5 fL. 2 3.2 |
1500 .0 NA NA NA 5 £88 1 2.3
1940 4.6 64 61 100 S €88 2 6.3
2110 2.6 100 51 125 5 kBB 2 3.3
2130 7.6 91 51 100 5 FLo 1 .5
2200 1.3 100 51 100 6 FL. 1 1
090778 0000 1.6 100 66 95 6 FL. 1 1.6
0200 2.0 100 61 80 3 FL. 2 .2
0400 2.6 100 51 95 6 £88 1 2.1
E : D600 2.6 88 61 116 6 £BB 1 5.1
0930 7.0 57 56 75 S £88 2 1.1
1200 .7 100 66 80 5 FL. 1 2.9
1500 .0 NA NA NA 5 €8s 1 .4
1800 .7 100 71 90 A EBB 2 6.3
1825 .3 0 91 91 4 €88 2 1.5
2040 1.7 100 4] 90 6 EBB 2 .3
2100 2.0 67 61 105 6 EUB 2 .3
2120 3.3 100 51 100 -6 EBB 2 .5
‘ 2140 3.7 91 51 100 6 E88 2 .7
090878 0000 1.3 50 56 75 6 FL. 1 .1
0200 4.0 100 56 71 6 FL. 2 .2
0400 3.0 100 56 80 6 EBB 1 - .8
0600 13.3 83 56 100 6 EuB 1 1.7
0930 34.0 74 56 110 6 EBB 2 99.9
1130 28.0 82 56 105 5 FL. 1 99.9
1300 13.0 85 56 90 5 Fl. 2 99.9
1500 2.0 50 66 70 5 FL. 2 99.9
1700 3.0 100 56 70 5 EBB 1 99.9
191§ 14.0 79 56 105 3 EBB 1 99.9
2200 15.0 40 . 56 105 3 flL. 1 99.9
2330 2.0 50 56 70 6 FL. 2 99.9
090978 0130 1.0 100 61 61 5 FL. 2 99.9
. 0330 1.0 ] 56 56 6 FL. 2 99.9
. 0545 6.0 100 56 90 6 EBB 1 99.9

| NOTE 3 .
| ’ IF DETRITUS WEIGHY = 99,9, NO DATA ARE AVAILABL‘

\ : \
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TABLE III~-1 (CONTINUEDD., ' | X

RAYE SURVIVAL MIN.LEN MAX.LEN DETRITUS.WT

DATE TIME (NO/MIN) (X)) (MM) (MM) CIRC TJIDELSTAGE (KG/MIN)
091278 18130 .0 NA NA NA [ FL. 2 99.9
2100 3.0 100 66 110 é EBB 1 99.9
2300 1.0 100 71 71 6 t68 1 99v.9
091378 0031 3.0 b6 76 90 . [ £EBB 2 99.9
D230 5.0 100 o1 95 é £EBB 2 99.9
0400 9.4 66 61 90 6 fFlL. 1 99.9
0630 7.0 57 51 81 6 FlLo 2 99.9
0905 6.0 83 61 96 6 FLo 2 1-0
1100 59.0 80 31 106 5 Es8 1 2.3
1200 164.3 93 3 115 [ £B8 2 3.3
1400 4.0 100 26 86 6 EGB 2 3.8
1600 - 9.0 89 66 21 6 FLo 1 1.2
1800 17.7 66 41 140 6 FL. 2 4.5
. 2100 7.0 97 66 110 S FL. 2 1.0
2230 29.0 69 56 110 & EBB 1 2.5
091478 0000 16.0 70 61 110 ‘. 5 E6B 1 7.2
0330 10.0 80 66 105 6 €88 2 4.5
0600 8.6 84 61 115 S FL. 2 4.2
0937 6.0 100 61 100 6 FL. 2 4.0
1200 7.0 71 56 125 5 EBB 1 7.1
1500 8.0 75 71 121 4 EBB 2 5.4
1800 3.0 67 56 94 4 FL. 1 -7
2100 5.0 40 71 165 5 FL. 2 3.4
091578 0000 4.3 100 71 118 6 EB8 1 22.0
0300 .0 NA NA Na 5 £EBB 2 15.8
0600 1.7 80 61 100 6 FL. 1 -5
0930 1.0 1400 71 71 [ FL. 2 99.9
1000 2.0 50 71 96 [ ERB 1 99.9"
1100 2.0 100 61 96 6 £EBY 1 99.9
1200 2.0 100 76 96 6 €88 1 99.9
. 1330 2.0 50 76 - 104 6 Eu8 2 99.9
1500 3.0 75 66 89 6 g6l 2 99.9
1630 2.0 100 91 - 96 6 FL. 1 99.9
1800 2.0 100 66 84 6 FL. 1 99.9
1930 -0 NA NA . NA 6 FL. 2 99.9
2100 .0 NA NA NA [ FL. 2 99.9
2230 .0 NA NA NA [ FL. 2 99.9
091678 0001 3.0 0 51 75 [ EBB 1 99.9
0200 4.0 0 1) 100 6 EBB 1 99.9
0400 3.0 0 51 70 [} EBB 2 99.9
0600 2.0 0 51 75 [ Fle 1 99.9
0900 2.0 NA 104 110 6 FLo 2 99.9

NOYE?:
1F DETRITUS WEIGHY = 99.9, NO DATA ARE AVAILABLE



TABLE III-1 C(CONTINUED).

RATE SURVIVAL MIN.LEN MAX_LEN DETRITUS.WT

DATE TIME (NO/MIN) (x) (MM). (Mn) CIRC "TIOE.STAGE (KG/MIN)
091678 1000 .0 NA NA NA 6 FL. 2 99.9
1100 2.0 . 50 : 76 141 6 FL., 2 99.9
1200 .0 NA NA NA 6 Esa 1 99.9
1300 8.0 88 66 96 6 €68 1 99.9
1430 2.0 50 81 .96 6 EBB 2 99.9
1600 1.0 100 115 115 6 t68 2 99.9
1745 -0 NA NA NA 6 €88 2 99.9
1915 1.0 0 15 115 6 FlL. 1 99.9
2140 2.0 NA 91 130 6 FL. 2 99.9
2245 1.0 0 98 98 6 FL. 2 99.9
094778 0001 1.0 0 92 92 6 E6B 1 99.9
: 0200 4.0 0 - 81 110 -3 EBB 1 99.9
0400 2.0 0 71 95 6 €88 2 99.9
0600 1.0 0 111 111 6 EBB S 99.9
091828 1U00 -0 NA NA NA é FL. 2 -5
) 1200 .0 NA NA NA é FL. 2 2.7
1400 3.0 100 56 100 [ £BB 1 1.8
1600 -0 ~ NA NA NA 6 88 1 2.0
1800 6.0 100 7 100 6 EBB 2 1.7
2100 1.0 0 96 96 6 FL. 1 1.2
2240 1.0 100 101 106 6 fFL. 2 2.2
0919728 0000 3 100 76 80 6. FL. 2 5.2
: 0300 1.0 0 81 81 6 g8 1 3.7
0600 .0 NA NA MA 6 EsB 2 5.0
0930 3.0 100 76 109 5 FL. 1 99.9
1200 .0 NA NA NA 5 FL. 2 99.9
1400 .0 NA NA . N4 6 FL. 2 99.9
1600 8.0 a8 36 108 6 EBB 1 99.9
1800 .0 NA NA NA 6 (31 99.9
1930 3.0 100 81 100 6 EBY 2 99.9
2100 .0 NA NA NA 6 FL. 1 99.9
2230 - 5.0 ° 100 86 105 ) FlL. 2 99.9
092078 0030 .0 NA ~NA NA 6 FL. 2 99.9
0300 7.0 57 56 120 [ EBB 1 99.9
0630 10.0 60 66 ’ 115 é EB88 2 99.9
0950 .0 NA NA NA 5 FL. 1 .2
1050 .0 NA NA NA 5 FL. 1 -5
1200 -3 100 91 91 5 FL. 2 -7
1400 1.0 100 111 111 ) FL. 2 -6
1600 1.0 100 76 76 5 EBB 1 1.1
1800 -3 100 96 94 5 €88 2 3.0
2100 1.0 0 96 96 é £BB 2 3.7

D P A 5 D P D D P D D S S P P D D e B e D e

. NOTE? _
IF DEVTRITUS WEIGHT = 99.9, NO DATA ARE AVAILABLE
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‘ TABLE ITI-1 C(CONTINUED) . ' ’

RATE SURVIVAL MINLLEN MAX.LEN DETRITUS .. WY

DAYE TIME (NO/MIN) (%) (MY (M) CIRC TIDE.STAGE (KG/MIN)
092078 2230 1.0 100 86 86 6 FLo 1 1.7
092178 0000 2.3 71 51 120 & FL. 2 1.9
0200 .0 NA NA NA 6 Lo 2 1.5
0600 -3 100 91 91 6 €68 1 3.0
1002 4.0 100 76 91 5 (3:1: ] .2
1200 .0 NA NA NA 5 Fl. 1 -2
16400 -0 NA NA NA 5 FL. 2 -3
1600 -0 NA NA NA 5 €88 1 .2
1300 1.0 100 76 76 5 €88 1 2.0
2110 1.0 0 96 96 6 €88 2 1.8
092278 0000 . -0 NA NA N& 6 FlL. 1 1.0
0200 .0 NA NA Na 6 FL. 2 99.9
0400 1.0 100 71 71 6 ese 1 1.1
. 0600 -0 NA NA NA 6 £688 1 1.6
6900 1.0 100 106 106 5 €88 2 99.9
1100 .0 NA NA NA 5 FL. 1 99.9
1330 .0 NA NA NA 5 Flo 2 99.9
1530 .0 NA NA NA 5 EEB 1 99.9
1800 .0 NA NA NA 5 EBB 1 99.9
1930 1.0 100 96 96 5 EBB 2 99.9
2100 15.0 NA 76 120 6 EBB 2 99.9
2300 34.0 NAa 56 120 6 FL. 1 99.9
092378 0160 7-0 NA 71 113 6 FL. 2 99.9
0300 3.0 NA 66 95 3 Fl. 2 99.9
0500 -0 Na NA NA 3 E88 1 99.9
0700 1.0 NA 86 86 3 £68 1 99.9
0%00 1.0 100 86 86 3 £E8B 2 99.9
1130 3.0 67 81 98 3 fFlo 3 99.9
1330 7.0 57 71 108 3 FL. 1 99.9
1530 .0 NA NA NA 3 FL. 2 9v.9
1800 3.0 100 51 115 b £688 1 99.9
2100 1.0 NA 77 77 3 £B8 1 99.9
2300 8.0 NA 81 120 3 €8s 2 99.9
092478 0100 2.0 NA 86 105 3 fFlo 1 99.9
0300 6.0 NA 76 110 3 FlL. 2 99.9
0500 1.0 NA 101 101 4 FL. 2 99.9
0700 3.0 NA 81 95 b £8e 1 99.9
092578 0930 -0 NA NA NA 3 EBB 2 2.5
1045 -0 NA NA NA 3 EBB 2 2.7
1200 -3 100 106 110 3 E@s 2 3.0
1425 .0 NA NA NA 3 fL. 1 2.0

NOTE»
IF DETRITUS WEIGHY = 99.9, NO DATA ARE AVAILABLE
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TABLE TII-1 (CONTINUED),

DATE TIME
092578 1600
1800
2100

2230

092678 0000
0300
0600
0900
1030
1200
1400
1600
1830
2100
2230

092778 0000
0400
0530
0630
0915
1030
1200
14C0
1600
1800
2100
2230

092878 0000
0300
0600
0900
1200
1400
1600
1800
2130
2300

092978 0000
. 0300
0600
090S
1115

RATE

(NO/MIN)

1.0
-0
-0
-0

20.3
.0
1.0

- b ) e
T« 00 0 0 e
(=]

- o wd ¢ N -

O~Nw~NOOOoOOODCO OCO0OOOCOO

-
L)
(= =

-0

.3

SURVIVAL
X)

100

NA

NA

NA

85
NA
o7
NA
0
100
100
100

100
100

100
86
50
75

100
67
78
100
NA

MIN,LEN
(MM)
55.

HA

NA

NA

46
NA
91 -
NA
63
46
67
93

NA

NA
51

76
51
91
51
86
106
S6
NA
101
NA
NA
NA

NA

MAX.LEN
(Mid)

5%

NA

NA

NA

115
NA
NA
NA
63
66
67
93
NA
NA
120

100
110
110
110

110
125
NA
105
NA
NA
NA

NA

121
NA
90
101
100
105

100

110
105
121
102
NA

NOTE:

IF DETRITUS WEIGHT = 99.9, NO DATA- ARE AVAILABLE .
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TIDE.STAGE

FL.
(331
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fFlLe
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£88
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FLea
FL.
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FL.
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DATE

cwan

092978

093028

‘ TABL EII

TIME
1300
1500
1830
2100
2230

0050
0330
0600
0855
1100
1300
1500
1830
2100
2230

ITI~-1 (CONTINUED),

RATE
(NO/MIN)
-0
3.0
2.0
-0
9.0

-

- 0N
® 0 0 & 8 2 ¢ 20 @

cooCcooOoCcLDOoOO

)

SURVIVAL -
(%)
NA
100
100
NA
67

NA
67
75
100
NA
NA
100
100
NA
100

MIN.LEN
(M)

NA

36

71

NA

81

NA
86
81
92
NA
NA
91
102
NA
106

MAX.LEN
(M)

NA

105

1400

NA

1135

NA

. 100

100
92
NA
NA
100
102
NA
115

i NOTE:

IF DETRITUS WEIGHY = 99.9,

NO DATA ARE AVAILABLE

VIS nooooo o

TI0E.STAGE

€68
EBB
Flo
FL.
FL.
€88
(1-1°]
FLe
FlLa
EBs
EBB
(3:1:]
FLo
fLo
FLe

NV =N =

NN b PV ad o )b Y o

DETRITUS.WT
(KG/MIN)
99.9

99.9

99.9

99.9

99.9

99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9
99.9

b4




Table III-2. Estimated total impingement, weighted survival and minimum
and maximum survival, by sampling period, of weakfish impinged at
the circulating water intake, S.N.G.S., during 19 June through 30
September 1978.

_ ESTIMATED NUMBER PERIGCD OF
DATE PER PLFIOD » ESTIMATE (HR)
061978 2100 26
062078 300 6
062178 7100 24
062278 8000 26
062574 3440 6
062678 1513560 24
Do2?7y 10900 6
062878 385300 24
062978 534900 24
070478 133900 26
07578 427300 24
070673 302100 26
070778 257200 7
071073 6U¥00 10
071174 365v00 24
0721278 477400 24
071378. 128400 24
071478 85300 24
071578 126100 26
D71078 125000 26
071778 115100 24
071578 315G0 24
071978 23460 24
072073 27000 24
072178 39500 24
T pr2278 28000 24
072378 111100 24
072478 55200 26
072573 125490 26
072678 33300 26
072778 16500 26
072878 16100 24
072578 23100 26
073078 43500 24
073178 40200 26
080178 33590 24
08v273 17300 26
050378 13700 26
080478 15400 26
080578 28200 24
050678 11200 24
080778 8400 26
080478 8000 24
080978 18400 26
031078 21300 24

% ESTIMATED OVER DESIGNATED PERIQD

WEIGHTED
SURVIVAL(Z)
64
36
564
44
34
3
48
32
52
7
69
65
53
74
66
70
62
76
NA
NA
83
26
70
69
75
79
NA
72
80
65
70
73
NA
NA
79
45
79
67
65
NA
NA
78
65
65
74

MIN«OBSERVYED
SURVIVAL (X)
60
29
0
0
29
30
32
28
32
63
53
32
53
53
53
56
51
77
NA
NA
81
&3
50
50
56
72
NA
61
76
0

- 55

“6
NA
NA
57
45
54
[

60
NA
NA
0

60
0

0

MAX®OBSERVED
SURVIVAL (%)
100
50
100
74
50
66
o1
'3
75
83
75
78
63
73
92
7
87
77
HA
NA
92
100
100
LAl
86
100
NA
88
84
80
100
90
Na
N4
9%
50
100
100
78
NA
NA
100
100
27
100




Table III-2. - (Continued)

ESTIMATED NUMEER PERIOD OF WEIGHTED MIN®OBSERVED MAX*OBSERVED

DATE PER PERIOD # ESTIMATE (HR) SURVIVAL(X) SURVIVAL (%) Suxvivat (X)
081178 26800 26 63 4hé 85
081278 " 31100 24 NA NA NA
0813728 17400 2¢ . NA NA NA
081478 32300 26 70 50 100
081573 14400 24 79 46 84
081678 8LU0 24 72 X3 100
081778 36000 24 67 42 100
08138738 22800 24 73 69 90
081978 25600 26 NA N8 NA
082073 12700 24 [ NA NA
082178 235300 24 70 64 82
082278 21300 26 80 69 90
082378 9400 2% 6% 50 86
082678 2300 26 67 0 100
0825738 16600 26 81 50 100
082678 30000 26 85 i7 100
082778 7300 26 69 0 100 -
0g2878 900 26 94 66 100
062978 2000 2b 26 60 - 100
083078 25400 ) 69 35 100
083178 18290 24 83 S0 100
090178 39500 26 Y 28 100
090278 15700 24 86 33 100
%0373 8100 24 93 80 100
090478 112u0 26 81 &0 100
0578 26200 26 79 25 100
09V678 5600 26 8?7 33 100
090778 3100 26 83 0 100
090878 181u0 26 75 &0 100
090974 10200 24 6 0 100
091078 15000 26 85 63 100
091478 4100 26 93 67 100
091278 2800 F3 89 50 100
091378 18100 2¢ 78 57 100
091478 11100 24 74 41} 100
091578 2100 26 85 50 100
091678 3100 26 3?7 0 100
091778 800 é Q o 0
091878 2700 3 90 0 100
091v73 2300 26 90 0 100
092078 4100 26 62 0 100
092128 1500 26 80 0 100
0v2278 4100 r) 99 100 100
092478 3700 264 71 57 100
092478 1100 6 NA NA NA
092578 500 26 100 100 100
092678 29u0 2k 82 0 100
092778 3600 25 68 0 100
092878 2100 26 73 1] 100
092978 3500 26 86 67 100
093078 2100 26 84 67 100

cswc escecescoromo

% ESTINATED OVER DESIGNATED PERIQD



Table III-3, - Weekly number of weakfish taken in samples, estimated number impinged, and estimated number
lost at the circulating water intake, S.N.G.S., during 18 June through 30 September 1978.

No. Taken Estimated No. Estimated No. of 24-hr
Week ‘ _ in Samples Impinged % Live No. Lost Perlods Sampled
18-24 June 351 : 41,800 48 21,700 3
25 June—- 1 July 13,716 2,338,900 44 1,309,800 3
2-8 July 9,338 2,382,800 66 810,200 3
9-15 July 13,679 1,580,100 70 474,000 6
16-22 July 3,281 389,500 76 93,500 7
23-29 July 3,807 : 382,100 74 99,300 7
30 July-5 August 1,638 197,000 ' 70 59,100 7
6-12 August 2,125 125,300 70 37,600 7
13-19 August 1,814 156,500 70 47,000 7
20-26 August 1,178 115,600 81 22,000 7
27 August-2 September 1,712 107,000 84 17,100 7
3-9 September 1,182 82,500 85 12,400 7
10-16 September 955 56,300 89 6,200 7
17-23 September 278 21,200 76 5,100 6
24-30 September 298 17,400 87 2,300 6

Total . ' 55,352 7,994,000 3,017,300
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-Table 111-4., - Weekly length-frequency. of all condi;ions of weakfish impinged at the circulating water intake,
S.N.G.S., during 13 June through 30 September 1978,
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Table III-5, - zmmrw< Hmsmnrlmnmacmsnw of live weakfish impinged

during 13 June through 30 September 1978.

at the circulating water intake, S.N.G.S.,
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Table III-6, = Weekly length-frequency of dead weakfish impinged at the circulating water intake, S.N.G.S.,
during 13 June through 30 September 1978,
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Table 1III-~7.
13 June through 30 September 1978,

- Weekly length-frequency of damaged weakfish impinged at the cixculating water intake, S.N.G.S., during
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Table III-8, - Percent survival, actual and estimated number, and length range,
by month, of weakfish impinged at the circulating water intake, S.N.G.S.,
June through November 1977,

No. of

3-min. Actual Estimated Length (mm)
Month Samples CF % Live No. No. Min, Max.,
June 63 30 38 859 237,245 23 78
July 59 59 54 4,321 1,118,232 28 133
August 74 72 66 1,992 407,950 33 168
September 88 34 76 634 114,062 33 148
October 8 1 100 1 60 123 123
November 9 1 100 1 146 93 93

Total 386 197 57 7,808 1,876,695

CF = Catch frequency (number of samples in which the species appeared).



Taﬁle ITI-9., - Results of the stepwise multiple regression analysis of tide height and
weakfish impingement rate (n/min) during period Pre 1 (26 June - 14 July 1978).

MAXTHIIM B=-COUARE IMPRANVEMFNT FOR DEPENDENT VARJAALE LDEMN

ETEP 9§ VARTARLF HETGHTY (ll‘li_ﬁlh' A RQUARE ®» O.377A%2729

oF BUN OF SOUARESR MFAN SQUARE ¥ PROADF
"GEGREESION 1 £.52009c4A0 £.52009440 18.77 0.0002
§R203 1A ) 20.9282422Y) N.2R648111
TOTRI % 2844815488
R VAl U¥ £T70 FRAOR . TYPE I 5§ [2 PRORADS
INTEBCEPT ?,?7!‘99\1 ) .
HEIGHTY ... =0.00021240 . D.000N5NAS £.52000440 . 1s. 6.ann>

TAF AASVE MNCF) TE SnF AEET 1 VARTARLE MaOFL lﬂuNO; ‘

LTEP 2 VARTARLE HETGHT ENTEAED R SQUARE ® N_2N0911752
of SiM OF SQUARER KEAN SQUARE [ Pana>s
GFRRECSTION ? y §.32127891 2.860A39¢4 9.52 0.0002
1111} 12 20.12507792 N.27951497
TovaL 7" ?85.40A05481
R VAL UF KTD .FRARQA TYPF 31 $% ¥ PROA>F
INTFRCEPT 1.T00ARLOL
HE1anT 0.NAZ72ANSY 0.051%4114 N_AN11RLYY 2.87 0.064A .
HEIGRTY L. .. =O.DDDLATOR | S 0.09017089 | | | 2.27910594 .. B.1% . 0.0054 |
SYEP P KFIGHTY DEPLACED BY HEIGHTZ | Q@ SOUARE = 0.2L113457
'Y SHM OF RONMRES MEAN SOUARE [ PROB>F
BFGRESEION ? 6.17500A%4 R.0A799817 1.4 0.000% |
$eE0R k24 19.31044049 N.26819945 |
Yaral % ) 26.L4615A810 |
A VALUF KT0 EBROA TYPF 11 $§ 5 PANE>F
TNTERCERT 1.L20N58AS R . .
KETGnT N.22494252 0.0A3A11LY 1.04714210 7.3% n.0cAL
WETRHTD | | «0.01§0%028 N.DNLL29TA . R.003A23%7 . 13.54 . o.nove

Yu# ARCGVE WODEL IR ThF AEST 2 VARIABLF MAaOFL FOUND. \

HAXTAUN R=SQUARE THPANVEMFNY FOO OKPENDFRY VASTARLE LOEN

cT6p X VAQATARLE WEIGNTY ENTERED ® KOUARE & 0.39740240 .

oF . T BUM OF SQUARES ' MEAN SOUARE 3 PROB>S
REAIFSSTON b 10.11264008 3.37081448 15.61 0.0061
fs2n2 . 7 15331012748 0.21597060
TOTA 1 L3 25.4LAVSARY

R VALUF ‘ Y0 FRROR TVPF 1Y 68 § PROA> S

INTFRCEPY «N.91A5AATA
KETGRT 1.82119509 0.245010AL s.31320080 2L.60 a.nea
wELAnT2 «2.14240%12 0.0Y341007 £.791146513 22.1A a.naty -~
Nel&imTY X N.ANSL274AQ 0.00124293) . 3.02404771 L1841 n.060Y

Tnd AROVE MOOFL T TMF RELY N vARIaBLE HOOPL FAUND.

. . . I -




Table III-10., — Results of the stepwise multiple regression analysis of tide height and
weakfish impingement rate (n/min) during period Post 1 (15 - 26 July 1978},

KANTMOM B~K0UARE BTMPROVEMFNT FO8 DEPENOFNY VARTABLE LOEN

SIEF 4 VARERARLE MEYGWTY ENTERED ® SQUARE = N.01827400

SUN 05 KOUARES MEAN SQUSRE PaNA>F
PEGRESSION 1 n.25316119 n.2331%139 1.17 n.2229
'TEH " 15.79285341 n.21633832
BRI 1) 14.04570279
R YALUG ST0 FRAOR TYPF 11 §S [ PROASF
INTFRCEPT 1.5403L60A i
MEIGATY ~N_0000LAYY 0.00004248 n.2531513¢0 1.17 0.2829
Y46 AROVE KADEL IS VW ARFET 1 VARIABLE HNOFL FOUNO.
§T62 2 VARIARLE HFIGWT ENTEQED 2 KOUAAE 5 N.N149520%
of SUN OF ROIASES MEAN SOUARS [ PROBYE
RFRAFSEION 2 n.$9202127 0.206L4063 1.34 0.297A
§2008 7 1545270152 N.21462197
YovaL I 14.0L570279
R VAL WF STO FARAR TYPE I1 S8 [ PAOAYS
INTFRCEPT 1.%7A52040
HETGnT N_NIARZNAY 0.0V0RINLL n.31074988 1.54 n.212¢
. KEIGWTY =0.00017220 A.0N010RRR n.53739230 2.50 n.1170
815> 2 WETGHTS REPLACED BY HEFGMT2 8 SOUARE © N-N6A37014
0§ £uN OF SCUAAES MELH SOUARE [ PANRIS
CEGRFESTON 2 0.7L7725990 0.37382545 1.76 01764
FaLo2 72 15.29R45189 N.212427850
Yot 7% 14.0L520279
A vAluf K10 FAROR FYPF B8 S [; PROADE
INTEACEPTY 1, 2R0V4LAD
RETGHT 2.0RLATPAS n.0s1L1AG2 0.54810845 2.87 n.1GAL
WELANTD =2.0N8217AA 0D.002R9174 N.490172691 .26 n.07se
THF AROVE WACEL 16 TkE REST 2 VARLABLE NADFL FOUNOD.
MAKTHIIN 2-50UARE THPAQVEMFNY FOR DEPENOFNT VAAGTAALE LOEN
£962 % YARNAALE WFIGATV ENTEAFO a KOUARE © 0.0A295747
Y] KUK 05 SQUIRFS HFAN SQUARE ¢ PROA3F
LEGESESSION v 1.010104R1 N.3347122A 1.59 0.1980
§onon 7 15.035505904 0.21174749
10781 T4 14.04570279
A VAL UF AYD FAROR TYPE 31 58 [ PROADF
INTERCEPT 1.0%80380 .
ATTT 0.22214001 0.1%L12¢94 N.SANOLT1S 2.7¢ n.102y
RETEuT2 ~0.02107824 06.01708184 0.61722554 1.07 0.1028
RLIRRTY a.DAARINDD 0.0004309¢ 0.242943902 1.2¢ N.28n9
|

Tné 4HOVE MNOFL 3K THD REBY

3 VARZTABLE MADFL FOUND,




Table TII-11, — Results of the stepwise multiple regression analysis of tide height and
weakfish impingement rate (n/min) during period Post 2 (27 July - 10 September 1978),

MATUMUK A~-RQUARF TMPRAVFMFNT FOR DEPFMOFNT VARTARLSF 10FN

8 COUARF = NLOVLIAAAR

TR VAGTAALF WFTGHTY ENTEQFD
.o Y KN OF SQUADFE HEAN SOUARE ] PBOA>E
CERAFRRIAN 1 | L.DRRARITA LLN0ARAI VA 18.34 n.nam
$2s0a £19Q 8 RARRTLAY n.22325%1%
Tarn €20 119.9AT725A8Y
R VALIE K70 FeBOR TYeE 11 £5 ¥ [TTYIY;
INTFRCERT 0, 0A710A7R . R .
FRIRHTY ~A.(ANORNSQ ALnlan1aRY -NARAPIA . 1A.34 _.0.000%
¥nF LAJVE MA0F1 1K THE REST 1 VARTAGLF MOOFI FAUND.
&8s 2 VAGTARLE ME1GNT ENTFRED B K0NARF ® DLNATOANGD
of SN OF KQIUARES WEAN SOQUARF f PR0ORYS
BFRIFSETON ? A, 1520R828 L 0TAL9242 18.89 n.0001
FRanD $14 111.81L2712R N.215A57A7
L m s20 . 119_0A7254A8Y
R VAILNE S10 FRROA TYPF YT RS [; PROADF
IKTFACFPY 0, ASLASOSY . . i
KETGUT A,AA82719 0.01073944 405410240 18.78 a.0n01
. REIGKTY ~0.AR0YNAQ a_onnnsern | A ASVRIILY | .. 382 A0
153 > WETAHTY BFPIACED AY HFTGHT2 A SQUARF = N.N7319%17
af KiiM 0F KOUAPES MFAN SOUARE ¢ PRAA>F
eFRAFSSTON > AL77507304 4;VR70R0LA 20.4¢ n.00n
Facne [T 111,19127754 N.21L45L98
var 530 11904725451
. A vallg K70 FRROA TYPE TT S [ POOASE
1LTsECERT 0.53I02844R . ,
WEIGuT 0,12400140 n.n2¢2%0m S, 707R01LY 26.59 n.0001
. WE1GRTD . “N.NN?799%0T [ UER Y AR TS 7.274%08Y 0 AXLe0 n_cany
TnE SBOVE MAZF1 IR VKF REST 2 VARTAGLF WODF1 FOuNDL :
: MAXTHUN R-KQUARE TWPROVEMENY FOR DEPFNOFNT VARTARI B LOEN
[T VARTAAI B WEYARTY FNTERFD P COUARF & ALDTASLAAD
. nE KlM OF EQINARER MEAN SQUARE ’ PanndF
2FGAECETAN ¥ 9LIANNI 740 ¥, 0A110020 14,20 a.a60y
faina ©7 110, 7RVQP2KQL N_2VIL28224
101 0 1199472445
R VALIE £Y0 #FRAOQ TYPE T1 &% [ PRAA>F
INTERCHPT LIS TYVRT 3T . . .
WE1GaT A.218450%% 0.0720¢047 1.07143241 9.20 a.0024
hilaat -N,N211743% N N.ONYASAAQ 1.030%L 234 L.R1 A.D2RA
MELGaTY, A.N0NSIARD 0.0003ASS O.LNT73LR&Y . .. 1.90 N.voAA
Tud aADVE

MADSL I8 TKF REAT % VARTAALF MNOSL FONND.




Table III-12, ~ Results of the stepwise muitiple regression analysis of tide height and

®

weakfish impingement rate {n/min) during period Post 3 (11 - 30 September, 1978).

8%§2 % YAQTAALE WEIGHTY ENTERED

® KQUARE & 0.02321459

of Biim OF ROUARES WEAN SQUARE [ Paaa>#
RFGRESSION 1 0.5311149% 0.9%319349% 348 0.ns54
§Raoa A Y3 ) 22.34422200 0.13412367
TOTAL "%s 22.87015400
A VALUF 70 ERAOR TYPE 18 6% [ PROB>S
IATERCEPY N.4SBRST707
KEIGHTY =0.00004048 0.00002483 0.5%113401 3.48 0.06%¢
THE ARAVE MCOEL 36 THE REST 1 VARIABLE MODFL SNUND.
$¥EP 2 VAATARLE HEIGHY ENTERED A SCHARE ® D.N3L70171
oF SliM OF SOLARER MEAN SQUARE 5 paoB>#
BEGFESSION 2 0.79195290 N.39697648 2.5¢ n.nras
Epaca 1Le 22.6R5L0401 0.15337088 :
Tars 148 22.87935490
8 viLus §TD ERROR TYPF IT 8§ ¥ P23IF
INTFOLEPT 0.323439A49
KEIGHT 0.02h021901 0.02209537 ‘0.28281790 1.71 0.1924
KREJGKTY . -N_00014ALE 0.00008019 n.525856814 3.4% 0,068
STER D HETGHTY PEPLACED BY HEIGHT2 ® S0UAAE & N.0Y9AZAZN
cf Sk OF SOLARES MEAN SQUARE 5 PROA>S
afGSSTON ? 0.90781194 N.45390609 2.97 0.05¢2
[ £T ] 1L 21.9715429) 0.15258014
JarsL 18 22.679035490
A VALUF £T0 ERAQR TYPE 1} 6 ¥ PRNB>E
INTEACERTY N.2LRYS71A
wilGr? N_OAISQAARI0 0.0%452%82 N.462343208 3.0% H.nata
WEVGRE2 =3.0042001L 0.00205319 0.6397292¢ L9 0.04824
Brs AAGWE MODEL 36 Tw§ REST 2 VARIABLS MADFL FauND.
MAXEMIM R=BQUARE IMPROVEMENT FOR DESENOENTY VARIAGLE LOEN
STER T VAQEABLYE KFIGHTY ENTERED | R £01ARSE =& D.04ALALDY
of H UM OF SQUARER HEBN SOUARE [ PROA>S
LELIFSEION 3 1.104R725% 0.36042418 2.43% [ TYY ]
f8ace I3 21.770L8:38 0.152241358
TOTAL Ha 22.87935890
A VAL UE 10 FAROR YYPE 13 88 [} PROB>F
ENTFRCEPT A.0VS302A
WEIGRT N.17755882 0.105AA00R 0.42000518 2.82 0.09%1
HEIGAT? =8.020051aN 0.01302120 N.31401063 2.07 0.152%
REIGHTY 2.00042810 0.00044%08 0.2010585% 1.32 n.252¢

Tns AROVE MADFL 3€ TNF REET 3 VARTASLE MOOEL POUND.




Table I1I-13, - Results of the stepwise multiple regression analysils of tide height and
detritus impingement rate (kg/min) during -period Pre 1 (26 June - 14 July 1978).,

MAXKTHUN R=-SQUARE IMPROVEMENT FOR DEPENDENT VARLIABLE DETALITUS . !
wARNING: 13 OOSERVATIONS OELEVED DUE TO MISEING VALUES.

STEP 1 VARIABLE HEIGHT2 ENTERED 8 SQUARE = 0.23535125%

oF SUM OF SQUARES HEAN SQUARE ] PROBOF
REGRESSION 1 607.61802L79 407.61802429 18.48 0.000t
ERRON &0 1972.36391049 32.872713184
TOTAL 81 2579.981935¢48
8 vaLuE STP EAHOR TYPE 31 S§§ f PROIIF
INTERCEPT 9.53373047
nEIGNT2 -J.06302488 9.01000162_ 607.63802479 18.48 0.0001
THE ABOVE MODEL IS TNE BEST 1 VAAJADLE MODEL FOUND.
STEF 2 VARTAGLE HEIGHT ENTERED & SOUARE @ 0.25342784
of SUM OF SQUARES HEAN SQUARE ] PROS>F
REGRESSION 2 654.35525671 327.17762835 10.02 0.00Q2
faace 9 1925.6266706728 32.63774032
¥CIaL 41 2579.98193548
@ vALUE $10 ERROR TYPE I8 66 ’ PROS>F
INTERCEPT 6.76129528
HELGHT 1.191246099 0.995.86138 L6.73723192 1.43 0.2382
REIGHT =J.10520296 0.05290778 129.04322248 3.95 0.051%
Tk AGUVE MODEL 1§ THE HEST 2 VARLABLE XODEL FOUND.
STEP 3 VARIABLE HEIGHIS ENTEAED A SQUARE ® 0.37882354
of SUN OF! SGUARES NEAN SQUARE ¥ PROBYF
QEGAESSION 3 977.35790030 325.785948677 11.79 0.0001
EvPUR $8 1402.62403518 27.63144888
10150 o1 2579.98193548
8 VALUE $T0 ERRDA TYPE 11 $§ [ PROBIF
INTERCEPT =17.44732050
willry 11.8714128% 3.25532841 38747981824 13.30 0.0206
rE1GnT2 ~1.52301352 0.461753139 367.3L0460530 13.31 0.0008
hE1GAT S 0.05471422 0.01400291 325.,002543080 11.49 0.8012
YHE AGOVE MOSEL 16 Tnf BEST 3 VAALAGLE MODEL FOuND.




Tabie III-14 , - Results of the stepwise multiple regression analysis of tide height and
detritus impingement rate (kg/min) during period Post 1 (15 ~ 26 July 1978),

BAXINUN l-sﬁunu ENPROVEMENT FOR DEPENOENT VARIADLE DATRITUS

wARNINGE 40 QPSEARVATIONS DELEVED DUE 10 MISSENG VALUES.
$162 3 VAALABLE HEIGHT3 ENTERED 2 SQUARE = 0.048580182
or 8UK OF Savanres HEAN SOUARE 4 PROBYV
REGRESSION 1 37,.37710506 37.37210506 1.49 0.2032
€arod 33 r31.670521352 22,17182799
TOTAL 3% 769.04742857
8 YALUE S0 EmRoOR TYPE J§ §3 [ PAOE>F
INTERCEPT 6.337154899
REICGHTZ =0.00104748¢ 0.00080702 37.37/10308 1.49 0.2032
FHE ASOVE MODEL IS W¥HE BEST 9 VARJABLE MODEL FOUND.
8TEP 2 YRRIAGLE WELGHT ENTEREOD 4 SQUARE = 0.24823765
14 SUN OF SOUARES NEAN SQUARE ¥ PROB>F
REGAESSION 2 190.94497861 25.47268931 3.28 0.6104
§AROS 32 378.102464998 18.06570156
T0IaL 34 T769.04742857
8 vALUE $1D ERROR TePE 31 $§ [2 PROB>F
b2 1114 241 1.0093703)
HELGHT 1.21255978 0.41589182 153.56787356 8.50 0.0064
MEIGHTS =0.00549788 0.00175339 190.725141301 10.5¢8 c.ccz?
$TEP 2 MEIGAT3 REPLACED BY KEJGHTR & SQUARE ® 0.2602945%
1 SUH OF SQUARES HEAN SOUARE r PROGYF
REGRESSTON 4 200.17885008 100.08962504 $.6) 0.0080
f&a0a 32 $68.06857849 17.72214308
1004 3¢ T69.04742857
B vaLut $I0 EMROR YYPE I3 $8 [ 4 PROBYF
InTERCEPY =0.4621440%
RELGKRT 2.15150357 0.60876481 183.9921432% 10.35 0.0030
AkIbnr2 ~0.139¢0571 0.04155108 200.00898448 11.25 0.0G21
Iv6 ABOYE “OOEL % UNE BEST 2 VARJABLE MODEL SOUND.
SIEP 3 VARLABLE MELGHTS ENTERED & BQUARE = 0.28193562
oF ‘!ul OF SQUARES MEAN SQUARE 14 PRQB2Y
NEGRESSION 3 201.44091253 67.14697084 3.67 0.0227
teacw 31 S367.60651604 i8.3Cvab741
tofac % 349.04 742857
0 vapug S10 ERuOR TYPE 11 88 ’ PROGI P
ANTERCEPY ~1.11619319
HEIGHT 2.61837647 1.90340349 36.64AT9206 1.8¢ 0.1788
MELGHT2 =0.21212342 0.28014954 10.49593392 0.%7 0.45347
WEIGHTY 0.00307833 0.01172%12 3.24208248 0.07 0.7044

TWE Au0vE MOOEL I8 Y¥u€ BEST 3 VAREAD

LE hODEL FOUND..



Table III-15, - Results of the stepwise multiple regression analysis of tide height and
detritus impingement rate (kg/min) during period Post 2 (27 July - 10 September 1978).

NAXINUR A=SQUARE THPROVEMENT FOR OEPEMOENT VARIAJGLE ODEIRITUS
«AMNINGT 293 OBSERVATIONS DELETED BUE YO MISSING VALUES.

S$TEP 4 VARJABLE MEIGHTY ENTERED A SOUARE » D.0¢435046

REAN SQUARE

or SUN OF SQUARES [ Pa0B>F
REGRESSTON 1 122.00331514 172.00331314 10.44 0.0014
£az02 224 3608.86150787 14.46813173
TouAL a2s 3840.86482301
8 vALUE S$TD ERAOR TYPE 33 88 [ PROB>F
INTERCEPT 3.83671261
RELGHTY ~0.00n81623 0.0n0025256 172.00331514 10,44 0.001¢
| TeE ABOVE RODEL 3§ TwE BEST 1 VAWIAULE MODEL FOUND.
sTEP 2 VARTABLE MEIGHT ENTERED A SQUARE & 0.0%3116730
. bF SUN OF SQUARES NEAN SQUARE ’ PROBF
! REGAESSTON 2 197.55001897 98.77500048 6.01 0.0029
3 E&ACR 223 3863.31480404 18.42742065
| TotaL 228 3880.56482301
8 VALUE $T0 ERKOR TYPE 11 §§ (4 PRUSDF
INTERCEPT 2.60959610
. HELGHT 0.24648049 0.19785136 25.546703483 1.56 0.2137
! WEJGHTS =0.00147816 0.00073577 85.45788297 5.20 0.0235
‘ sTEP 2 MEIGHT3 REPLACED BY MEJGHT2 R SQUARE ® 0.05311150
of SUM OF SQUARES MEAH SQUARE f PROSIF
AEGAESSION 2 205.05630319 102.52815159 8.25 0.0023
EVaCR FT3) 3855.50851082 16.39376018
121 225 3840.86442300
8 vaLug $10 EAROR TYPE 11 6% ’ PROBYF
THTERCEPT 1.93667447
WEIGRT N.ST89259S 0.32459969 52.15569930 3.18 0.0758
; MEIGnT2 =3.04384384 0.01841146 92.96416719 s.67 0.8151
THE ARCVE MODEL 1§ VHE BEST 2 VARIAGLE MODEL FOUND.
svir 3 VARIABLE NEIGHT) ENTERED ® SQUARE ® 0.03429992
) of | SUn OF BQUARES “HEAN SQUARE [ PROB> P
NEGHESSTON 3 209.64465999 69.88155333 425 0.0062
§R600 222 3451.22016302 16.40693767
107aL 223 3860.86482301
8 VALUE S$TD ERAOR TYre 13 $s ’ PaoB>P
' INTEUCEPT 106507744
nEIGHT 1.06320232 0.97271868 19.6L9008686 1.19 0.2756
nElonl ~0.11256208 0.15102851 12.09464102 0.74 0.3921
nEIGnT3 0.00276268 0.00523089 4.58835680 0.28 0.59079
THE ABOVE MODEL 1B THE BEST 3 VARIABLE MODEL FOUND.
- B ¥ i ! '3
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Table 1I1-16. — Results of the stepwise multiple regression analysis of tide height and
" detritus impingement rate (kg/min) during period Post 3 (11 - 30 September 1978)

MAXIRUM A=$QUARE IMPROVEMENT FON QEPENDENT VARIADLE BETRITUS

HARNMIAG? 8t OBSERVAIIONS DELETED DUE TO NISSING VALUES.

37EP 1 VARJABLE HESGHT2 ENTERED R SQUARE » 0.06780140
oF SUNM OF SQUARES NEAH SQUARE 14 PROSIF
SEGSESSION 1 Te. 727868201 Té. 72786260 4.73 0.0332
. . EREDQ 63 1026.13124186 15.78063449
TCTAL (1) 1100.85910448 .
8 VALUE STD ERAOR TYPE 11 §% ¥ PACS2F
INTERCEPT £.43935254
HELGRTR =3.01367993 0.0062874) Te.727862061 4.73 0.0332

THE ABOVE MODEL 0% I~E BEST 9 vaRIABLE MODEL FOUND.

3TEP 2 YABLABLE WHERGMTS ENTERED A SUUARE ® 0.06987¢93

oF SUM OF SOUARES MEAN SQUARE 3 PROS2F
REGRESSION 2 76.92465210 38.46232605 2.40 0.0935
ERNOR (13 1023.935445238 15.99897582
TOiaL L1 1100.85910448

8 VALUE §T0 ERROR TYPE 31 88 4 PROB>Y

INTRACEPT L.76p89298
HEIGHT2 =3.03046203 0.04572978 2.09923689 0.44 0.5077
MEQGHT S 3.00109400 g.ou29523% 2.19678949 0.1¢ 0.7122

¥ME AB0VE MOIEL IS YHE BEST 2 YARBABLE MODEL FOUND.

$TEP 3 VAQLAQLE HELGNT ENTERED A& SQUARE = 0.11921907

114 $UN O0F SOQUARES . hean $eUARE 14 PROBYF
fECRESSION 3 131.246339671 45747790890 2.84 © 0.0441
ERUOK 63 969.61570727 15.39072552
10128 86 1100.85910448

VALUE STD ERROR TYPE I $8 F PROBF

INTERCEPT =3.30529909¢9
AEIG~T §.56206871 1.89873224 5L.318744061 3.33 0.00649
HE164T2 =J.465%4208 023044152 59.93491831 .89 0.c528

®EIGATS 0.010a7638 0.006088598 55.314460798 . 3.64 0.0821

THE AGOVE ZODEL 3% THE UEST 3 VARLIABLE MODEL $OUND.




Table I1I-17, - Two hour latent mortality samples of 1mpinged weakfish taken in the fish holding pool at S.N.G.S. from
7 July to 5 September 1977

CONTROL v ' LATENT

No., No.. Z No. No. % ' Change in
Date ' Time Taken Live Live " Taken Live Live % Live
7 July 0045 58 41 -70 94 85 90 20
8 July 0037 141 80 57 “55 46 84 27
11 July 1231 8 6 15 13 9 .. 69 -6
12 July 0035 ‘ 14 6 43 : 34 29 85 42
13 July 1241 : 28 . 14 50 1 1 100 50
14 July 0045 172 89 59 95 83 87 28
14 July - 1245 74 42 57 181 ' 91 50 -7
‘15 July 0030 187 157 84 223 203 91 7
18 July - 1227 . 21 19 90 4 2 .50 40
20 July 1230 8 7 88 : 17 12 71 -17
21 July . 1235 34 22 65 22 19 86 21
28 July 1245 74 - 43 58 20 13 65 7
- 28 July 0100 118 7 6 145 52 36 30
29 July . 0100 ' 75 15 20 28 5 18 -2
4 August 0025 4 -3 » 75 7 7 100 25
8 August - 1240 -60 35 ~ 58 : 36 31 .86 28
10 August 1235 .95 73 - 77 245 230 94 17
25 August 1241 12 9 75 26 19 72 -3

5 September 1224 14 12 . 86 4 2 50 -36




Table III-18 , — Three hour latent mortality samples of impinged weakfish taken in the fish holding pool at S.N.G,S.
from 25'July to 9 September 1977,

CONTROL ‘ LATENT
No. No, % No. No. y4 Change in
Date Time Taken Live Live Taken Live Live 4 Live
25 July 1230 15 15 © 100 12 10 83 -17
26 July 0045 5 1 20 20 12 60 " 40
5 August 0027 9 9 100 . 11 11 100 0
9 August 0053 130 65 50 156 87 56 6
11 August 0055 74 52 71 233 186 80 9
15 August 1240 4 1 25 29 23 79 54
18 August 0035 3 3 100 6 6 100 0
18 August 1232 4 3 15 : 3 3 100 25
19 August 0040 ' 48 39 81 80 47 59 =22
23 August 0035 24 19 79 18 8 44 =35
24 August 1250 7 7 100 14 12 86 -14
25 August 0035 9 ' 2 22 12 11 92 70
26 August 0040 28 13 46 41 34 83 37
31 August 1900 14 8 57 38 30 79 22
1 September 0640 20 11 55 : 15 11 73 18
7 September 1240 42 33 79 18 15 83 4
8 September 0050 182 136 75 293 258 88 13

9 September 0035 4 4 100 29 27 94 -6




| Table IV-1, - Estimated number of impinged weakfish on dates where there are plant area and bay wide population

estimates,

' Daily Estd, flant (study) Bay.w1de % Weakfish in Plant % Weakfish In
Date : _ Nof Impd. ‘ Area Pop. Est, Pop. Est, - (study) Area Impd. Bay Area Impd.
21 Junek 7.1 x 10° 1.21 x 10° 1.21 x 10° 0.006 0.0006
5 July * 4.3 x 100 5.13 x 10 5.13 x ;08 0.80 0.08
20-21 July 3.3 x 10° © 8.43 x 107 7.85 x 10° 0.03 0.004
2-3 August 1.6 x 10° 3.33 x 107 . 2,09 x 108 0.05 0.008
16-17lAugust 2.2 x 10° 4.31 x 10’ 2.17 x 10 0.05 f -0.01
7-8 September 1.1 x 10° 1.61 x 10 1.8 x 108 0.07 0.007

* Extrapolated estimate




Table VI-1. - Monthly abundancelof age O+ weakfish taken by trawl in representative

.river trawl zones in the vicinity of S.N.G.S. during June through
November 1970-1977,

June July Aug. A Sept. Oct., Nov,
1970 17.1 69.9 8.9 4,1 2.3 0.0
1971 19.3 64.5 29.4 5.6 5.5 1.2
1972 0.2 5,9 24,7 15.9 2.6 0.1
1973 1.1 8.8 12.0 4,0 2.2 0.2
1974 0.3 9.4 5,2 3.2 2.0 0.2
1975 53,7 38.8 15.2 - 13.3 4.3 0.2
1976 0.0 15.4 9.8 4.6 1.3 0.0
1977 1.3 47,4 13.8 8.8 1.3 0.0

;Abundance - catch per unit effort (n/T)
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Figure III-1, - Weakfish impingement estimates plotted against date (16 June — 17 September 1977).
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Figure III-2. — Weakfish impingement estimates plotted against date (19 June - 30 September 1978).
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Figuré I11-3, — Weakfish impingement estimates plotted against dates in 1977 and 1978.°
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Figure ITI-4, - Weakfish impingement rate (log {density + 1] ) plotted against tide height for

period Pre 1 (26 June - 14 July 1978).

The best fitting least-squares line based on the

regression analysis in Table III-9 is also plotted.
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Figure III-5..- Weakfish impirigement rate (log [density + 1]
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Figure II1I-6, — Weakfish impingement rate (log [density + 1} ) plotted against tide height
for period Post 2 (27 July - 10 September 1978). The best fitting least-squares line
. (non-significant) based on the regression analysis in Table III-11 is also plotted.
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Figure I1I-7, - Weakfish impingement rate (log [density + 1] ) plotted against tide height
for period Post 3 (11 - 30 September 1978).
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Figure I11~8. - Detritus impingement rate (kg/min) plotted against tide height for period
Pre 1 (26 June ~ 14 July 1978). The best fitting least—squares line based on the
regression analysis in Table III-13 is also plotted.
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Figure 1I1-9, - Detritus impingement rate (kg/min) plotted against tide height for period
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Post -1 (15 - 26 July 1978). The best fitting least-squares line (non-significant)
based on the regression analysis in Table III-14 is also plotted.
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Figure I1I-10, — Detritus 1mpiﬁgement rate (kg/min) plotted against tide height for period
. Post 2 (27 July - 10 September 1978), The best fitting least-squares line (non-significant)
based on the regression analysis in Table III-15 is also plotted.
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Figure 1II-11, ~- Detritus impingement rate (kg/min) plotted against tide height for period
Post 3 (11 - 30 September 1978)., The best fitting least~squares line (non—-significant)
"based on the regression analysis in Table III-16 is also plotted.
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