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ABSTRACT

Test fishing was conducted in Bristol Bay to estimate salmon (oncorhynchus
sp.) run timing and run size into Bristol Bay and into Nushagak Bay; to
estimate escapements in four selected rivers; and to monitor the magnitude
and pattern of entry of salmon prior to and immediately after they have
reached the individual fishing districts but prior to the time these fish
are exposed to the fishing fleet. Summary and data tables are presented.



FOREWORD

The common objective in test fishing for Bristol Bay salmon (Oncorhynchus
sp.) 1s to estimate numbers of fish before actual counts become available.
There are references in these reports to management decisions. These
decisions, whether or not to open or close a fishery, depend on the best
estimate of the numbers of fish entering and leaving the fishery. The Bris-
tol Bay salmon fisheries are managed by river systems. Fishing is limited

to the mouths of the rivers. Each river has, at Teast for sockeye salmon

(0. nerka), an escapement goal. Management of the fishery is then directed
to achieving escapement goals, while at the same time to maximize catch of
the available surplus. Although fishery closures are frequently necessary
to achieve escapement goals, short fishing periods are used early and
throughout the season to spread the catch over the duration of the run.
Actual counts of escapement are not available until the fish swim upriver

in clear water where they can be counted. -In the same manner, estimates of
run size and therefore potential catch and escapement are not available until
after the fact, when catch and escapement reports can be added together.

Thus test fishing in Bristol Bay is designed to estimate, before the actual
numbers are available, the abundance of: (1) total inshore run size as from
the Port Moller Offshore Test Fishing project; (2) district inshore run size
as from the Nushagak Offshore Test Fishing project; and (3) escapement past
the commercial fishery in the various escapement test fishing projects. In
the past, escapement test fisheries have been referred to as inside test
fishing. Likewise, district test fishing has been referred to as outside
test fishing. While most of these estimates are based on historical catch
per unit of effort, there are some estimates based primarily on mean weights,
mean lengths, and Tag times. There are also references in these reports to
both catchability and passage rate. Catchability refers to estimating the
return or escapement per index point from the size of the fish. Passage rate
is another term for return or escapement per index point. Daily passage is
the passage rate multiplied by the daily index. The standard test fish index
(catch per 100 fm hours) referred to in the texts is calculated as follows:

6000 (C
IzTF_)J(T}

Where C = Catch.
F = Fathoms of net.
T = Total time fished in minutes with F fathoms of net.
6000 = Constant to convert indices into catch per 100

fathoms - hours from 60 minutes x 100 fathoms.

Other methods as well as objectives specific to a particular project will be
discussed in the individual reports. This report is the third in a series
of Technical Data reports in which all Bristol Bay test fishing reports are
combined into a single report.

-y -



1981 PORT MOLLER OFFSHORE TEST FISHING

By

Daniel C. Huttunen
Alaska Department of Fish and Game
Division of Commercial Fisheries
Anchorage, Alaska

INTRODUCTION

The Bristol Bay offshore test fishing program has been conducted at Port
Moller continuously since 1967. The location, timing, and gear specifica-
tions were standardized in 1968, but the primary goal of the project was
always to preview the sockeye (Oncorhynchus nerka) and chum salmon (0. keta)
runs to Bristol Bay roughly 1 week prior to their arrival inshore (Mundy and
Mathisen 1977). Specific objectives of the 1981 Port Moller project were as
follows:

1) Forecast the cumulative daily abundance of sockeye and chum salmon
entering Bristol Bay;

2) Forecast the timing and entry pattern of the sockeye salmon run to
the inshore area of Bristol Bay;

3) Forecast total sockeye abundance using entry pattern analysis and
relationships between average fish size and total run size;

4) Obtain age data to monitor the performance of the pre-season sockeye
forecast; and

5) Obtain age, length, and weight data to maintain the historical data
base for future scale pattern analysis.

A large, unexplained variance was characteristic of the inshore fish per
index values generated prior to 1979. This variance has since been largely
explained by a size-based catchability relationship (Meacham 1979). In
1981, catchability-adjusted estimates of passage provided the earliest in-
season abundance estimates. Later in the 1981 season actual inshore run
data were used to calibrate the index values.

Total sockeye salmon abundance estimates were generated from each of seven
independent methods in 1981. The earliest five values were produced from
density-dependent growth models developed for each of the four major age
classes and for all age groups combined (Huttunen 1979). Additionally, a
completely different abundance estimate was made based upon the historic
entry pattern of sockeye salmon into Bristol Bay (Mundy and Mathisen 1978).
Finally, the most reliable but least timely estimate of total run size was
generated by summing all of the actual return per index-adjusted daily pass-
ages throughout the season.



METHODS AND MATERIALS

Figure 1 shows the location of the offshore test fishing in 1981, which has
remained essentially the same as for the last 13 years (Randall 1977), except
that three new stations were added to the nearshore end of the transect to
coincide with the apparent spatial distribution of the run. The fishing
schedule and gear type also remained unchanged throughout most of the sockeye
run, fishing 200 fm of gillnet for about 1 hour each at five or six 10-mi

(16 km) intervals.

The 22 m "WALTER N" was chartered for the 1981 test fishing project. The

200 fm of net were set from and retrieved with a hydraulic reel which required
the net to be picked before it could be wound on the drum. This created a
tendency for the sets with large catches to be slightly longer in time than
sets with smaller catches. The direction of each set was perpendicular to the
overall direction of fish movement into Bristol Bay to avoid catch variability
because of net orientation.

A11 catches were expressed as "index" points or fish caught per 100 fm of net
fished per hour. Indices from each station fished were then summed to yield
a daily index. Each of these daily indices were multiplied by return per
index values based upon mean fish length to produce estimates of daily pass-
age (Table 1).

The updated mean length to return per index relationship was in the form of
a least squares fit power curve as follows:

Mean length adjusted return per index:

Daily passage = aLb
Where a = 1.889 x 107"
b = ~-26.536
L = Daily mean length (mm)

Mean Tengths and weights by station were weighted by fathom-hours actually
fished to achieve daily means, as fathom-hour was the two-dimensional sample
unit used.

Indices from stations missed during the fishing scheule because of weather

or mechanical breakdowns were linearly interpolated from indices from stations
fished on both sides of the missed station on the transect and from indices
from the missed station on the day prior to and following the day of the
missing data.

A1l sockeye, chum, and pink salmon (Oncorhynchus gorbuscha) caught were
sampled for length, weight, and sex. Scale samples were also taken from
sockeye and chum salmon.

Climatological data were recorded during each set including water surface
temperatures, wind direction and velocity, tide state, air temperature, and

-2~
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Table 1. Relationship between average fork length and weight of sockeye
salmon captured offshore of Port Moller and inshore run size
and return per index, Bristol Bay, 1971-1981.

PORT MOLLER INSHORE
INSHORE RUN RETURN PER INDEX  LENGTH WEIGHT LENGTH
DATE (million) (thousands) (mm) (kg) (mm)
1971 15.82 24.2 549.9 2.65 552.4
1972 5.37 - 566.8 2.94 543.6
1973 2.42 7.2 " 584.9 3.31 572.9
1974 10.94 - - - 527.6
1975 24.20 18.8 547.9 2.38 522.7
1976 11.47 16.7 552.1 2.78 543.5
1977 9.47 12.2 567.8 3.18 557.5
1978 19.65 - 545.4 2.76 536.8
1979 40.80 39.4 548.0 2.71 538.8
1980 62.28 124.5 545.0 2.68 524.6
1981 34.58 32.9 567.5 3.00 556.0
Power Curve y = axb
Inshore Run Versus:
Length  r5 = 0.58 a = 1.654 x 10%7 b = -31.32
Weight r~ = 0.40 a =1.327 x 10 b =-6.48
Return Per Index Versus:
Length  r5 = 0.47 a = 1.985 x 10% b = -31.32
Weight r° = 0.23 a=1.307 x 10 b= -3.86



cloud cover. In addition, Loran coordinates were recorded for each station
fished.

RESULTS

In 1981, 1,309 sockeye salmon were caught during sampling activities off Port
Moller. These catches generated 1,051.41 total indices including values
interpolated for missed fishing. Seasonal mean Tength and weight of sockeye
captured was 567.51 mm and 3.00 kg, respectively. Catch data by day and sta-
tion are presented in Appendix Table 1 and 2.

Initially, an estimate of sockeye return per index point was determined from
Port Moller mean fish length. Mean weight was not used to generate adjusted
return per index values in 1981 because of the high degree of variability
associated with weight-adjusted indices in the past. By 1 July it was appar-
ent that the actual inshore return per index point was nearly twice that
indicated by this Tength-catchability relationship. Therefore, it became
necessary to rely solely upon the actual inshore return per index point method
of estimating daily passage rates (Figure 2). The final forecast of total
sockeye abundance based upon 30,194 inshore fish per index point was 31.7
million, about 8% below the actual return of 34.58 million (Table 2).

The earliest in-season forecast of total sockeye abundance on 15 June was 29
million, about 16% below the actual return of 34.58 million. It was based
upon the mean length of all sockeye caught during the first 5 days of sampling
at Port Moller, and was generated by a model describing the relationship
between sockeye inshore mean length and total abundance as follows:

Z = 40.7533 - 13.1493x + 9.9231y

Where: x = in mean length
y = In temperature

Port Moller mean length was substituted for inshore mean length for in-season
use, and while the test fishery average fish length has varied regularly from
inshore average length (Table 1), it has been the best early indicator of
relative sockeye size (Huttunen 1980).

The in-season forecast of total sockeye abundance based upon entry pattern
analysis at Port Moller on 26 June, was 12.4 million, not quite one-third of
the actual return. This entry pattern model utilizes the historic mean peak
of the run at Port Moller as day 17, taken to be the seventeenth day follow-
ing the first day of sockeye catches at Port Moller (Mundy and Mathisen 1978).
In 1981, there were slight but significant catches of sockeye at Port Moller
at the onset of the project (Table 2). Following, there were 4 days of little
or no fish presence indicated by the project just prior to the arrival of the
main portion of the sockeye run. Presently, this entry pattern model cannot
describe the variance about the mean peak abundance date or the mean duration
of the season. The variances about both parameters will have to be described
by measurable attributes before more confidence can be placed upon estimates
so derived in-season.
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Forecast and actual inshore run of sockeye salmon to Bristol Bay,
1981. Forecast is based upon inseason catch and escapement per
Port Moller index point. Curves were matched by lagging Port
Moller data eight days.
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Table 2. Daily summary of sockeye salmon catch and index, running mean weight
and length, and estimated cumulative passage at the Port Moller test
fishery, 1981.

N RUNNING MEAN ESTIMATED *
DATE SETS CATCH INDEX WEIGHT (kg) LENGTH (mm) ACCUM PASSAGE
6/10 6 6 2.73 3.00 566.8 82,430
6/11 5 3 1.34 3.02 560.8 122,890
6/12 6 2 1.04 2.96 559.0 154,291
6/13 5 3 1.54 2.82 550.8 200,790
6/14 6 4 1.94 2.83 551.5 259,366
6/15 4 0 0 2.83 5561.5 259,366
6/16 0 0 0 2.83 551.5 259,366
6/17 5 0 0 2.83 551.5 259,366
6/18 6 0 2.09 2.83 551.5 322,472
6/19 2 14 12.45 2.97 563.1 698,387
6/20 6 78 35.28 2.96 562.2 1,763,631
6/21 6 75 33.16 3.03 564.1 2,764,865
6/22 6 176 69.76 3.02 565.5 4,871,198
6/23 6 156 76.65 3.02 566.5 7,185,568
6/24 5 205 105.72 3.00 566.2 10,377,678
6/25 0 0 84.00 3.00 566.2 12,913,974
6/26 5 103 58.31 3.01 567.8 14,674,586
6/27 6 137 81.31 3.00 568.0 17,129,660
6/28 0 0 72.45 3.00 568.0 19,317,215
6/29 0 0 63.59 3.00 568.0 21,237,252
6/30 5 93 54.73 3.00 567.6 22,889,769
7/1 3 55 55.48 2.99 567.3 24,564,932
7/2 0 0 59.42 2.99 567.3 26,359,059
7/3 0 Q 63.35 2.99 567.3 28,271,850
7/4 5 111 67.29 3.00 567.5 30,303,604
7/5 6 43 23.50 3.00 567.4 31,013,063
7/6 5 45 24.28 3.00 567.5 31,746,273

Y Includes interpolated values for missed fishing time.

2 passage is based upon 30,194 inshore returns per index point calculated from a
cumulative inshore run of 19,317,100 sockeye through 7/6 and 639.77 cumulative
Port Moller index points through 6/28 with a lag time of 8 days.



Peak sockeye catches at the Port Moller test fishery occurred on 24 June,
predicting peak abundance inshore on 2 July based on a 5-day lag time between
the two. The actual peak of abundance inshore was 4 July. While comparison
of peak dates at the test fishery and inshore suggested a 10-day lag time
between the two, curve matching cumulative entry data (Figure 2) indicated
that an 8-day lag was more appropriate.

The percent age class composition of the run as predicted from Port Moller

was different from that realized inshore. As expected from previous work
(Huttunen 1980) the Port Moller project intercepted proportionately fewer
2-ocean fish and more 3-ocean fish than actually arrived inshore because of
size and gillnet catchability differences. The age class compositions at both
Port Moller and inshore compared to the pre-season forecast are given in

Table 3.

Surface water temperatures were noted at nearly every station fished and are
presented in Table 4. The seasonal mean surface water temperature in 1981
was 10.16 C, nearly double those of 1980 (Appendix Table 3). Available Port
Moller water temperature are listed by year below for comparison:

1) 1976 5.0 C,
2) 1977 7.0 C,
3) 1978 7.2 C,
4) 1930 5.9 C, and
5) 1981 10.2 C

In 1981, 391 chum salmon were caught during sampling at Port Moller, gener-
ating 218.29 total indices including values interpolated for missed fishing.
The seasonal chum salmon forecast based upon the historic mean (1979 data not
included) of 10,450 inshore fish per index point was some 2.281 million,
roughly 9.5% above the actual run of 2.084 million. No catchability adjust-
ments have been used to describe any variability about the historic mean return
per index value because of the relative stability in Bristol Bay chum salmon
mean weight.



Table 3. Age class composition at Port Moller and inshore compared to the
pre~-season forecast.

Pre-season

Age Class Port Moller Inshore forecast
42 16.2 16.4 13.8
53 21.8 29.7 34.6
2-ocean 38.0 46.1 48.4
52 45.9 40.3 28.9
63 16.1 13.2 22.7
3-ocean 62.0 53.5 51.6




_OL_

Table ®. Surface water temperatures (°C) encountered during the 1981 Port Moller offshore test Fishing project by station.

Date 53 52 51 1 2 3 4 5 6 7 8 9 10 11 12 Average
6/10 - 9 9 10 10 10 10 9.67
6/11 - - 10 10 9 9 - - 9.50
6/12 - - 10 10 10 1 11 10.40
6/13 - - 1 12 11 10 10 - 10.80
6/14 - 8 10 1 1 12 12 10.67
6/15 - - - H 10 10 1 - 10.50
6/16 - - - - - - - -

6/17 - - 9 10 9 10 11 - 9.80
6/18 - 10 11 11 10 10 10 10.33
6/19 - - 10 10 - - - - 10.00
6/20 - 10 10 10 10 10 10 16.00
6/21 - 9 10 10 10 10 10 - 9.83
6/22 10 10 10 10 10 i0 - 10.00
6/23 10 10 10 10 10 10 10 - 10.00
6/24 10 10 10 1 - - - 10.25
6/25 - - - - - - - - -
6/26 10 1 10 10 11 - - 10.40
6/27 12 11 11 1 11 N - - 11.17
6/28 - - - - - - - -
6/29 - - - - - - - - -
6/30 9 10 10 10 1 - - 10.00
7/1 - - - 10 10 10 - - - 10.00
7/2 - - - - - - - -
7/3 - - - - - - - - -
7/4 9 10 10 10 10 - - 9.80
7/5 n 10 10 10 10 10 - - 10.17
7/6 10 10 10 10 10 - - 10.00

Average 11.00 9.67 10.00 .80 10.13 10.00 10.40 10.27 10.00 - 10.30 10.00 10.50 10.40 10.60 - 10.16
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Appendix Table 1.

Sockeye salmon actual catch indices by date and station, 1981

Station

Date 53 52 51 1 2 3 4 5 6 7 8 9 10 11 12 13 Total

6/10 - - - 0.43 - 0.44 - 1.38 - 0.48 - 0 - 0 - - 2.73
6/11 - - - - 0 - o - 0.45 - 0.88 - 0 - - ~ 1.33
6/12 - - - 0 - 0 - 0 - 0 - 1.04 - 0 - - 1.04
6/13 - - - - 0 - 0 - 0 - 1.07 - 0.46 - - - 1.53
6/14 - - - 0 - 0 - 0 - 0 - 0.97 - 0.49 - - 1.46
6/15 - - - - - - (] - 0 - 0 - 0 - - - 0
6/16 - - - - - - - - - - - - - - - - 0
6/17 - - - - 0 - 0 - 0 - 0 - - - - - 0
6/18 - - - g - 0 - 0 - 0 - 0 - 0 - - 0
6/19 - - - - 6.27 - 0 - - - - - - - - - 6.27
6/20 - - - 13.38 - 70.99 - 8.9 - 0 - 0 - 0 - - 33.28
6/21 - - 2.03 - 17.34 - 11.84 - 1.45 - 0.48 - 0 - - - 33.14
6/22 - 15.68 - 14.29 - 22.3 - 16.85 - 0.64 - 0 - - - - 69.77
6/23 14.59 - 26.90 - 23.75 -~ 23.46 - 2.54 - 0 - 0 - - - 91.24
6/24 - 12.50 - 18.21 ~ 24.78 - 35.63 - - - - - - - - 91.12
6/25 - - - - - - - - - - - - - - - - 0
6/26 - 9.47 - 31.73 - 7.33 - 4.22 - 5.56 - - - - - - 58.31
6/27 6.43 - 12.86 - 16.88 - 21.43 - 18.82 - 4.90 - - - - - 81.32
6/28 - - - - - - - - - - - - - - - - 0
6/29 - - - - - - - - - - - - - - - - 0
6/30 - 8.65 - 15.85 - 11.25 - 11.18 - 7.8 - - - - - - 54,73
/1 - - - - - - 8.30 - 12.2% - 12.94 - - - - - 33,48
/2 - - - - - - - - - - - - - - - - 0
7/3 - - - - - - - - - - - - - - - - 0
7/4 - 17.14 - i18.82 - 15.92 - 8.48 - 6.92 - - - - - - 67.28
7/5 2.14 - 5.59 - 1.67 - 0.64 - 11.45 - 2.00 - - - - - 23,49
7/6 - 8.85 - 3.89 - 6.35 - 1.73 - 3.46 - - - - - - 24,28
Totals 23.16 72.29 47.38 116.60 65.91 99.37 65.67 88.38 46.95 24.86 22.27 2.01 0.46 0,49 0 0 675,80
Percent 3.4 10.7 7.0 17.2 9.8 14.7 9.7 131 6.9 3.7 3.3 0.3 0.1 0.1 0 0 100,00



Appendix Table 2. Sockeye and chum salmon catch and index data collected
during the Port Moller offshore test fish project,

1981.
SET  STA FATH SOCKEYE MEAN MEAN CHUM TIDE
DATE N0 NO NET MIN CATCH INDEX WEIGHT LENGTH CATCH INDEX STAGE
& 10 1 1 200 67.0 1 0.43 2.26 940.0 0 0.00 3
6 190 2 3 200 58.3 1 0.44 3.39 S588.0 1 .44 3
410 J ] 200 65.0 3 1.38 3.09 565.0 1 0.464 4
6 19 4 7 200 63.0 1 0.48 3.10 577.0 9 2.38 4
& 10 ] 9 200 73.0 0 0.00 0.00 0.0 9 3.69 3
6 10 4 11 200 61.0 0 0.00 0.00 0.0 2 0.78 3
46 11 7 10 200 67.0 0 0.00 0.00 0.0 14 5.27 3
6 11 8 8 200 68.0 2 0.88 3.46 2B81.¢Q 1 0.44 3
6 1 9 ) 200 66.0 1 0.45 2.59 326.0 0 0.00 4
411 10 4 200 63.0 0 0.00 0.00 0.0 0 0.00 4
6 i1 11 2 200 41,0 0 0.00 0.00 0.0 0 0.00 4
4 12 12 1 193 58.0 0 0.00 0.00 0.0 0 0.00 i
6 12 13 3 193 71.0 0 0.00 0.00 0.0 0 0.00 3
612 14 ] 193 58.0 0 0.00 0.00 0.0 2 1.07 3
6 12 15 7 193 40.90 0 0.00 0.0¢0 0.0 0 0.00 4
6 12 14 9 193 40.0 2 1.04 2.60 534.0 3 1.53 4
6 12 17 1t 193 96.0 0 0.00 0.00 0.0 0 0.00 4
613 18 10 193 7.0 1 0.46 2.36 233.0 8 3.71 1
6 13 19 8 193 58.0 2 1.07 2.29 522.0 4 2.14 3
6 13 20 ) 193 97.0 0 0.00 0.00 0.0 2 1.0% 3
613 21 4 193 60.350 0 0.00 0.00 0.0 i ¢. 51 2
6 13 22 2 193 64.0 ¢ 0.00 ¢.00 0.0 0 0,00 4
6 14 23 1 192 56.0 0 0.00 0.00 0.0 0 Q.00 4
6 14 24 3 193 60.0 0 0.00 0.00 0.0 0 0,00 3
6 14 235 3 193 40,0 ) 0.00 0.00 0.0 2 1.04 3
6 14 26 7 193 53.0 0 0.00 0.00 0.0 0 0.00 3
6 14 27 9 193 64.0 3 0.97 2.84 546.0 ) 0.00 4
6 14 28 11 193 54.0 i 0.49 3.05 570.¢0 3 1.44 4
6 15 29 10 193 61.0 Q 0.00 0.00 Q.0 < 1.02 4
6 13 30 8 193 63.0 0 0.09 0.00 0.0 0 0.00 1
6 13 31 6 193 63.90 0 0.00 0.00 0.0 1 0.49 3
6 13 32 4 193 42.0 0 0.00 0.00 0.0 0 0.00 3
615 0 0 0 0.9 0 0.00 0.00 0.0 ) 0.00 0
6 14 0 0 0 0.0 v §.00 0.00 0.0 0 G.00 ]
617 0 i 0 0.0 0 0.00 2.00 .0 ] 0.00 9
617 33 2 200 61.0 ] 0.00 Q.00 0.0 0 .00 4
617 34 4 200 3%.90 0 0.00 .00 0.0 0 .00 1
517 I3 A 200 $0.0 ] 0.00 2.00 0.0 0 0.00 3
617 36 8 200 25.0 0 0.00 0,00 0.0 0 4.00 3
617 37 10 200 54,0 0 0.00 0.00 0.0 0 0.00 2
518 38 200 70.0 0 0.900 9.00 0.0 0 0.00 4
418 39 ? 200 58.0 Y 0.00 0.0 0.0 0 0.00 ]
4 18 40 70200 57.0 ) 0.00 9.00 0.0 0 Q.00 1
-Continued-
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Sockeye and chum salmon catch and index data collected
during the Port Moller offshore test fish project,
TI
SRk

1981 (continued).

Appendix Table 2.
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Appendix Table 2. Sockeye and chum salmon catch and index data collected
during the Port Moller offshore test fish project,
1981 (continued).

SET  STA FATH SOCKEYE MEAN MEAN CHUM TIDE
DATE NO NO NET MIN CATCH INDEX  WEIGHT  LEMGTH CATCH [INDEX STAGE
5 310 86 52 200 52,0 15 8.86% 3.05 971.0 4 2.31 i
$ 30 87 1 200 53.0 28 15.85 3.04 566.0 0 0.00 2
6 30 38 3 200 43,0 1 11.25 3.19 971.0 5 3.13 3
6 30 89 5 200 51.0 19 11.18 2.85 558.0 4 2,35 4
6 30 70 7200 50.0 13 7.80 2.83 552.0 4 2.40 4
7 1 21 8 200 1.0 22 12.94 2.94 960.0 4 2.35 4
7 1 72 & 200 49.0 20 12.24 2.74 962.0 2 1.22 1
71 93 4 200 47 .0 13 3.30 2.97 546.90 b 3.19 R
7 1 0 0 0 0.0 0 10,00 .00 0.0 0 0.00 0
701 0 Q 0 0.0 0 12.00 0.00 0.0 0 0.00 0
7 2 0 0 0 0.0 0 60.00 0.00 0.0 0 0.00 0
7 3 0 0 0 0.0 0 40.00 0.00 0.0 G 0.00 0
7 4 94 52 200 49.0 28 17.14 3.00 576.0 1 Q.51 4
74 99 1 200 51.0 32 18.82 3.24 581.0 2 1.18 4
7 4 74 3 200 49.9 26 15.92 323 566.0 2 1,22 1
7 4 97 5 200 46,0 13 8.48 2.49 549.0 0 0.00 3
7 4 98 7 200 52.0 12 5.92 2.89 558.0 1 0.58 3
75 99 8 200 45.0 3 2.00 3.38 977.90 0 0,00 3
7 9 100 4 200 FEMY 21 11.45 2.93 567.0 4 2.18 4
709 101 4 200 47.0 1 0.64 2.28 499.90 3 1.91 4
79 102 2 200 54.0 3 1267 2.86 999.0 0 0.00 i
703 103 g1 200 37.0 11 9.7 2.83 361,90 3 1,93 3
705 104 53 200 96.0 4 2.14 2.93 a63.0 2 1.07 3
7 b 103 52 200 61.0 18 8.85 3.23 582.0 4 1.97 3
7 & 104 1 200 94.0 7 3.89 2.94 S987.0 2 1.1 4
7 &6 107 3 200 52.0 11 $.35 2.83 S64.0 kS 1.73 4
7 6 108 5 200 52.0 3 1.7 2.21 514.0 1 $.58 1
R 109 7 200 52.0 ) J.46 3.49 284.0 3 0.00 3
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Appendix Table 3. Surface water temperatures (°C) encountered during the 1980 Part Moller Offshore Test Fishing Project by station.

Station

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 Average
6/7 7 6 6 9 7 6 - 6.83
6/8 7 6 6 - - - 6.33
6/9 - - - - - - - ~
6/10 5 5 5 - - - 5.00
6/11 - - - - - - - -
6/12 5.5 5.5 5.5 5.5 5 - 5.40
6/13 - - 5.5 5 4.5 4.5 - 4.88
6/14 7.5 6 5.5 5.5 5 - 5.90
6/15 6.5 6 5.5 5 4.5 4.5 - 5.33
6/16 6.5 5.5 6 & 6 - 6.00
6/17 7 6 5.5 5.5 5.5 5 - 5.75
6/18 5.5 ] 6 ) 6 5.5 5.83
6/19 - - - 6 6 ‘ 5.5 - 5.83
6/20 - - - - - - -
6/21 6 6 6 6 6 - - 6.00
6/22 - - - - - - -
6/23 - - - - - - - -
6/24 - 6 5.5 5 5 - 5.38
6/25 6 6 5.5 6 5 4.5 - 5.50
6/26 6 6 5.5 5 5 - 5.50
6/27 6 6 5.5 5.5 5 4.5 - 5.50
6/28 6.5 6.5 6 5.5 5.5 5.5 5.92
6/29 7 7 7 6 6 5.5 - 6.42
6/30 7 7 7 6.5 6.5 - 6.80
7/1 7 7 6.5 6.5 6.5 6 - 6.58
7/2 - - - - - - -
7/3 7 6.5 6.5 6.5 6 6 - 6.42
Average  6.61 6.28 6.28 5.95 5.95 5.80 6.09 5.63 5.64 5.50 5.20 5.50 5.86



1981 NUSHAGAK BAY OFFSHORE TEST FISHING

By

Benjamin W. Van Alen
Alaska Department of Fish and Game
Division of Commercial Fisheries
Anchorage, Alaska

INTRCDUCTION

The Nushagak Bay offshore test fish project began in 1980 with test fishing
for pink salmon (oncorhynchus gorbuscha) along the outer Nushagak district
boundary. In 1981 offshore test fishing was conducted for sockeye and chum
salmon along the same outer Nushagak district transect. This involved fish-
ing a drift gillnet to obtain catch per unit effort (CPUE) indices of the
number of sockeye and chum salmon moving across the transect (Figure 1).

Long range objectives of this offshore test fishery are to make in-season
estimates of the daily run size, total run size, and entry pattern of sockeye,
chum, and pink (even years) salmon stocks returning to Nushagak Bay. This
report summarizes the transect test fish data collected during 1981 and eval-
uates the accuracy with which the test fish indices modeled the return of
sockeye salmon. '

METHODS AND MATERIALS

Fishing for sockeye and chum salmon was conducted from 19 June to 14 July
along a transect between Nichols Hills and Etolin Point Bluffs, approximately
1 mile seaward from the sockeye salmon fishing district outside boundary.

Six test fish stations were established along this transect (Figure 1). The
transect was fished from West to East one tide a day with the first set made
one-half hour after actual low tide. Fishing was conducted from the F/V
ILIASKA. The gillnets used had 137 mm (5-3/8 inch) stretched mesh multi-
filament nylon and were 28 meshes deep. '

The following information was recorded for each drift and are included in
Appendix Table 1; drift number, date, location, tide stage, fathoms of net,
fishing times, catch by species, wind velocity, wind direction, sea state,
surface water temperature, salinity, ambient 1ight, and boat count. The
methods and materials for the 1981 sockeye and chum test fishery were identi-
cal to that used in the 1980 pink salmon test fishery (Van Alen 1981).

Length and sex were determined and a scale sample taken from all sockeye

salmon captured. The number and total weight of sockeye and chum salmon
delivered each day are presented in Appendix Table 2.
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Figure 1. Nushagak Bay test fish stations, 1981.
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Sockeye salmon test fish indices by date and station, Nushagak Bay

offshore test fish project, 1981,

Table 1.

Station

Total

551. 541 531 521 511

561

Date

* @ L d L L] .
24694 97443726325n2748430
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—-4 Lan W | (o] —~ ~ ~ -

*® & * *
0980333726172049427.1053&2
L ] * * ® . .
OCO~OMUVUOAWVYITIORMN~OTNMOMNOINS~RQON
NN MOt ST MmN
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3,340.4
100.0

491.2 1,703.5
51.0

14.7

Totals
Percents

* Estimated by taking average of adjacent days.
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Table 2. Daily sockeye salmon test fish index, commercial catch,
Igushik, Wood, and Nuyakuk River tower counts, 1981.

Date Index Catch Igushik R. Wood R. Nuyakuk R.
6/20 22,5 0 0 1110 0
6/21 34.6 0 1416 1062 0
6/22 46.9 89285 1716 4530 0
6/23 19.6 59524 1578 7002 0
6/24 84,2 67437 1508 1752 0
6/25 121.8 195430 3642 222 0
6/26 159.4 161711 2550 180 0
6/27 107.0 14018 702 690 702
6/28 54.9 354572 1302 1716 900
6/29 74.1 36254 600 10032 1752
6/30 93.6 477344 1050 15210 2214
7/01 117.9 22611 2562 59316 2406
7/02 222.6 974672 8304 24720 1068
7/03 356.4 0 3270 20022 2346
7/04 263.2 456307 5406 137712 5982
7/05 232.9 667946 7680 308028 36018
7/06 105.9 725851 15762 214920 31146
7/07 221.8 653674 21720 70818 36732
7/08 212.4 592099 27768 69246 79860
7/09 167.0 531340 39990 55080 118062
7/10 114.9 289933 45678 67056 126396
7/11 138.8 161074 41226 43752 96288
/12 284.8 241637 36918 23550 91848
7/13 63.1 318511 58116 19710 56316
7/14 20.1 138064 55422 14058 43002
7/15 6711 47340 15630 32586
7/16 70152 42912 14394 25146
7/17 83501 33120 8664 13500
7/18 54563 23238 5334 7818
7/19 19140 8382 6168
7/20 12546 7974 5244
7/2 11088 1158 5928
7/22 8190 0 3600
7/23 3876 0 1176
7/24 3408 0 0
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Standard CPUE indices of sockeye and chum salmon were calculated for each
drift. Indices from stations missed because of weather or mechanical break-
down were linearly interpolated from indices from the missed statjon on the
day prior to and following the missing data.

RESULTS

During the sockeye and chum salmon sampling a total of 128 drifts were made
at the six test fish stations. Total catches of sockeye and chum salmon were
1,555 and 304 salmon, respectively. A daily test fish index for sockeye sal-
mon was calculated by summing together the daily indices from each station
(Table 1). Peak test fish indices for sockeye occurred between 2 and 5 July.
Stations on the east side of the transect (511,521) frequently had higher
sockeye indices than stations on the west side (551). The Towest indices
were obtained at station 531 near the middle of the transect.

The regression of accumulative sockeye salmon test fish indices on the accumu-
lative Nushagak district commercial catch plus Wood, Iqushik, and Nuyakuk

River tower counts had the highest correlation coefficient (R = .99719) when
the catch was lagged 0 days, Wood River lagged 2 days, Igushik River lagged 6
days, and Nuyakuk River lagged 14 days. Daily sockeye salmon test fish indices
and Wood, Igushik, and Nuyakuk River tower counts are presented in Table 2.

The abundance of sockeye per index point was computed by dividing the accumu-
lative sockeye salmon test fish index on the last day of test fishing into
the sum of catch plus Wood plus Igushik plus Nuyakuk River tower counts, at
0, 2, 6, and 14 days respectively. Thus,

9,805,778 . .
33004 2,935.5 sockeye abundance/index points.
Post-season estimates of the daily abundance of sockeye salmon crossing the
transect are then made by multipyling this abundance/index point constant by
the accumulative test fish index on each day (Table 3).

The regression of the accumulative abundance of sockeye salmon estimated post-
season by the test fish project on the accumulative commercial catch plus
accunulative tower counts had a correlation coefficient of 0.99717. The esti-
mated number of sockeye salmon moving across the test fish transect each day
c1os§;y followed the actual run as estimated by catch plus tower counts (Fig-
ure 2).
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Table 3. Daily sockeye salmon run into Nushagak Bay as estimated
post-season by the Nushagak Bay offshore test fishery,

1981.

Accum, Estimated Actual _
Date Index Abundance Abundance Accuracy
6/20 22,5 66,049 13,062 5.06
6/21 57,1 167,618 56,784 2,95
6/22 104.0 305,293 180,269 1.69
6/23 123.6 362,829 277,347 1.31
6/24 207.8 609,999 425,874 1.43
6/25 329.6 967,544 742,618 1.30
6/26 489.0 1,435,464 1,040,745 1.38
6/27 596.0 1,749,564 1,164,353 1.50
6/28 650.9 1,910,723 1,631,389 1.17
6/29 725,0 2,128,245 1,790,955 1.19
6/30 818.6 2,403,009 2,351,783 1.02
7/1 936.5 2,749,105 2,448,722 1.12
7/2 1,159,1 3,402,550 3,614,020 0.94
7/3 1,515.5 4,448,766 3,975,538 1.12
7/4 1,778.7 5,221,392 4,700,261 1.11
7/5 2,011.6 5,905,072 5,486,419 1.08
7/6 2,117.5 6,215,943 6,323,678 0.98
/7 2,339.3 6,867,039 7,096,476 0.97
7/8 2,551.7 7,490,541 7,814,653 0.96
7/9 2,718.7 7,980,771 8,438,261 0.95
7/10 2,833.6 8,318,061 8,794,656 0.95
7/11 2,972.4 8,725,510 9,008,560 0.97
7/12 3,257.2 9,561,543 9,287,493 1.03
7/13 3,320.3 9,746,774 9,640,774 1.01
7/14 3,340.4 9,805,778 9,805,778 1.00

l. Estimated abundance = {accum. test fish index on day n) X
(2,935.5 abundance/index point).

2. Actual abundance = (accum. Nushagak district catch on day n + 0) +
(accum, Wood R. tower count on day n + 2) + (accum. Igushik R. tower
count con day n + 6} + (accum. Nuyakuk R, tower count on day n + 14).

3. Accuracy = estimated abundance / actual abundance.
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Figure 2. Comparison of the estimated actual (catch + tower counts) daily return
with the test fish estimates of daily return for Nushagak Bay sockeye
salmon, 1981.
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Appendix Table 1. Catch, index, and climatological data collected during
the Nushagak Bay sockeye and chum salmon offshore test
fish project, 1981.

vt 2 3
i Wind Vind Sen Ystar [ 5
Set 3ta d Fath Tine Fishing Sockeve Chun Vel. Dir. State Temp. Salinity Light Boat
Date Ne. No. o Net Sat Tire Catch Index Catch Index (Knots) (Coded) (Codad) (Cemt.) (PPT) (Codad) Count

4/19 1 541 1 100 223t 0.40¢% q ¢, 1 1.7 13 3 4 14 22.0 1" 74
&/19 25511 S0 2330 0,343 9 Q. [} [ 8 13 3 3 14 17.9 4 el |
4/20 3 54t 1 30 29 0.548 4 4.1 [ 0. 20 s $ 14 18,9 1 4
4/20 4 5415 306 1213 0.5%54 ] 9. -] Q. 18 [ 4 13 25.8 17 48
4/20 53515 30 1308 0.510 [} 9. 9 ¢. 15 é 4 13 19.46 17 29
4/20 4 S41 5 S0 1334 0.346 [ 9. $ 17.7 13 [} 4 13 20.9 18

4/20 7 331 % 30 1507 0.440 Q Q. ] Q. 20 é $ 13 24.46 18

4720 95215 350 1538 0.54% ] 6. 1 3.7 20 4 ] 13 27.2 18

4/20 9 811 3 S0 1482 0.33¢ & 22.% ] 3.8 20 é 3 13 8.1 18

6/22 10 341 3 160 1330 0,538 ] 0. ] 8. 13 [ 3 13 21.2 18

4722 11 331 3 100 1429 0,348 1 1.8 1 1.8 13 4 3 14 21.4 18

8722 12 341 S 160 1531 0,410 1" 18.4 H 1.4 15 ] 4 14 23.1 17 136
&/22 13 S31 3 1900 1434 0,512 1 1.9 7 13.7 13 & L) 13 25.9 18 1 4]
4/22 14 3521 § 109 1233 Q.51 1] . g 14.0 13 é 3 13 25.9 1] rd]
4722 13 S11 5 100 1823 0.484 12 24.8 ] [ 8 13 é 3 13 24.8 18 41
&/723 14 361 3 100 1431 0.472 1 t.3 H 1.3 10 7 2 13 20.9 14 Q
6/23 17 351 3 100 1332 0.543 [} [ ] g. 5 7 2 19 28.é 18 74
4/23 18 341 3 100 1632 0.348 1 1.8 ? 12.8 10 H 4 13 24.4 18 143
4/23 17 331 5 100 1733 ¢.523 t 1.¥ 2 3.8 10 $ 4 12 23.3 15 103
4/23 20 32t % 100 1843 0.539 7 12.5 2 3.6 16 3 4 13 22.7 15 76
4/23 21 511 5 100 1934 0,526 1 1.9 1 1.9 14 3 4 14 28.9 15 L]
&/24 22 %41 3 100 1300 0.517 3 3.8 3 5.8 13 1 4 14 23.3 17 11
6/2¢ 23 3531 5 100 1387 0.406 2 1.3 0 0. 19 i 4 14 22.0 17 92
8724 24 341 3 100 143% (.494 [} Q. H 2.9 19 1 3 13 25.4 17 168
4/24 23 531 5 100 1801 0Q.528 1 1.9 1 1.7 19 3 3 13 2.1 17 180
6724 26 %21 5 100 1837 0.35¢ 2 3.4 ] 0. 10 4 3 13 2%.9 16 127
4724 27 311 5 100 1948 Q.54¢ 38 4%.46 1 1.9 3 4 b4 13 26.3 1?7 9
67286 28 341 5 100 1426 0.532 20 37.4 9 9. 10 H 2 14 21.4 13 23
4/26 29 331 3 100 172t 0.3537 3 9.3 1 1.7 t3 [} 3 14 23.% 14 43
4/26 30 341 3 100 1813 0.567 1 19.4 3 $.3 15 ? 3 13 20.4 1é 73
4726 31 331 S 100 1912 0.548 2 3.7 4 7.3 13 7 3 13 3.7 1é 99
4/26 32 321 3 100 2007 0.521 20 308.4 3 5.8 15 7 3 13 23.8 14 74
4/26 33 311 5 100 2052 0.330 2?7 S1.0 3 3.7 i9 7 2 13 6.4 14 38
4/28 34 341 2 100 337 0.347 (] 7.3 1 1.8 10 [} 3 14 2.4 12 0
4/28 33 35t 2 100 443 0.543 24 44,2 [ [ 8 19 ] 3 14 21.4 14 LD
4/28 36 341 2 100 7%1 0.629 2 3.2 9 0. 19 & 3 13 23.4 13 83
4/29 37 $31 2 100 BS3 0.474 0 9. ] [ 7 7 3 13 26,1 14 82
4/28 39 321 2 100 944 0.3583 L] 0. ] 9. 7 ? 2 13 28.7 16 87
6728 3P 311 2 100 1038 0,512 0 0. ¢ 0. 7 7 2 13 244 i7 48
4/30 40 341 2 100 74t 0,838 D] Q. 0 Q. 20 ? 4 12 23.8 17 13
&4/30 4t 351 2 100 333 0.327 ¢ 12.1 Q 0 ] 7 4 12 19.2 17 14
4/30 42 541 2 100 929 0.374 ? 15.7 4 7.0 15 7 4 13 20.4 17 [}
4/30 43 331 2 100 1032 0.306 9 9. [} 0. S 7 3 13 22.4 17 4
4730 44 521 2 100 1122 0.444 1 17.9 2 3ot 3 ? 2 13 2837 i8 14
4/30 48 3ttt 2 150 1224 0,394 39 43.8 2 2.2 $ 7 1 19 23.5 18 27
/% 46 %81 2100 843 0,453 4 8.8 [ 9. 19 1] 3 12 23.0 17 34
7711 47 351 2 100 930 0.334 18 33.7 '] 9. 10 9 3 13 20.8 17 58
701 A8 341 2 100 1028 0.521 [} Q. 0 Q. 10 7 3 13 24,4 17 42
7711 49 S31 2100 1126 9.3%% ] 0. ] 0. 10 [ 3 14 23.9 19

27t 50 321 2 100 1221 0,471 1A 22.4 1 2.0 3 4 2 13 268.3 14

771 81 311 2 100 1306 0.%46 k{ ] 33.0 1 1.8 10 [} 3 13 24.4 16

773 32 341 2 350 243 0,499 9 [N 0 0. 23 7 é 12 22.7 18 s
772 $3 35t 2 30 1028 0.490 3 12.2 ] 0. 3 7 é 12 20.9 18 s
772 %4 341 2 %0 13122 @.482 '] 9. 0 0. 23 7 é 13 23.8 18

772 5% 3312 %0 1211 0.483 2 §.3 ] [ 8 23 ? é 13 22.2 18 [
772 %6 521 2 %0 1248 0,508 ? 27.4 1 3.9 25 ? [} 13 24.48 18 4
702 %7 511 2 S0 1329 0.504 44 174,58 2 7.9 20 7 3 13 24.8 18 3
773 39 561 2 100 1048 0,471 3 .4 2 4.2 13 7 4 12 22.7 18

713 59 551 2100 1140 0,485 15 .0 '] 8. 1% 7 4 13 2.9 18

773 40 341 2 100 1229 0.3523 4 7.4 1} 1.7 135 7 4 13 3.7 18

2/ 3 &1 331 2 100 1331 0.514 i 3.2 1 3.2 10 ? 3 14 iB.0 18

713 62 521 2 100 1419 0.599 40 66.8 3 8.3 15 7 4 13 28.9 18

773 43 511 2 100 1517 0.363 134 241.4 2 3.8 13 7 [} 14 26.3 18

27 4 44 %61 2 50 1133 0.594 7 23.5 2 8.7 15 7 4 13 23.1 18

-Continued-
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Appendix Table 1. Catch, index, and climatological data collected during
the Nushagak Bay sockeye and chum salmon offshore test
fish project, 1981 {continued).

vt 2 3
i Wind Wind S8 Vater u 5
Set Bts d Foth Time Fishing fockeve Chun Vel. Dir. State Tenp. Salinity Light bost

Date o, No. o Net Bet  Time Catch Index Cateh lndex (Kwots) (Coded) (Loded) (Lent.) (PPT) (Coded) Count

7/ 4 4% 551 2 100 1305 0.47¢ 33 9.4 4 B.0 s 7 4 14 22,0 18

P/ 4 66 541 2 100 1358 5.544 7 12,9 2 3.7 15 ? 4 15 25.4 18

7/ 4 47 531 2 100 1458 0.822 4 [ ] H 8.0 1] 7 4 14 28.8 18

7/ 4 88 521 2 100 1356 ¢.523 §  17.0 3 3.7 15 7 4 14 27.4 18 [4
27 4 4% 3112 100 1445 ©.470 63 1340 ¢ 12.B 15 ? 4 13 24,2 113 0
715 70 561 2 100 1241 0.59¢ 2 3.4 H 1.7 13 4 4 13 25,1 18 0
7/ 5 71 851 2 100 1338 8.606 28 42.% 1 1.6 15 4 4 15 7. 18 °
72/°% 72 541 2 100 1435 0.383 3 S 10 170 i85 $ 4 14 24.8 18 0
275 73 531 2 100 1537 9,419 3 4.8 q 6.3 i3 H 4 13 24.3 18 0
7/°5 74 821 2 100 1435 0.583 28 44.5 7 12.0 18 3 4 13 25.1 18 1
7/5 75 511 2 100 1732 ¢.492 43 132.2 8 16,3 15 § ] 14 2741 18 7
7/ 6 76 561 2 100 1334 0.540 4 7.4 1 1.8 5 ? 2 13 28,0 13 [
77677 851 2 100 1424 0.587 2 3.4 0 0. 5 7 2 14 26.7 17 H
2/ 478 541 2 100 1400 0,442 ? 18,5 11 2.8 H ? 2 14 25.4 16

7/ 6 7% 331 2 106 1857 0,528 §.8 11 20.8 $ 7 ] 13 28.5 1é 57
7/ 6 BO 521 2 100 1749 0.31y 16 31.3 b 11,7 3 ? 2 14 28.2 16 S8
7/ 6 B1 511 2 100 1836 0.403 21 34,8 i 1.7 H ? 2 14 27.2 17 Bt
717 82 561 2 100 1425 0.504 3 3.9 3 5.9 2% é H 13 27.2 1? 1
777 B3 551 2 100 1512 0,493 é 12.2 4 8.1 25 é é 13 23.% 18 1
777 B& 541 2 100 1401 0,485 7 14,4 7 14.4 25 é [ 14 27.2 17 é
7/°7 85 531 2 100 1706 0.717 ¥ 7.0 3 4.2 25 é é 13 23.9 17 12
207 B& 321 2100 31813 0,441 13 28.2 P19,y 25 é é 13 24.8 17 3
717 87 511 2100 1857 0.34% B4 154, 3 3,3 25 é [ 13 27.2 1? 17
778 BB 541 2 190 1514 0.543 13 23.9 2 3.7 13 4 4 13 26.4 17 1
708 89 851 2 190 1404 9,523 26 49,7 4 7.4 1% H 4 i3 21.3 16

718 %0 541 2 100 1700 0.571 16 28,0 7 12.3 15 5 4 13 23.0 16 4
708 91 531 2 100 180% 0.401 ¢ 10.0 7 114 13 3 4 13 23.3 1é 1
7/ B 92 821 2 100 1507 0,585 LL N 0 0. 10 5 3 i3 24.0 14 27
778 93 511 2 160 2000 9,397 8¢ 83.7 1 1.7 $ 4 3 13 22.0 15 30
709 94 541 2 100 1358 5,778 1 14,1 1 1.3 H 4 3 13 24.3 13 0
719 95 851 2 108 1217 0,558 2% 45,1 2 3.4 5 4 4 13 22.3 15 0
2/°% 94 %41 2 100 18246 0,537 6 11,2 2 3.7 1t 4 4 13 24,4 1% 3
/8 97 531 2 100 1933 0.497 6 12,1 3 é,9 10 4 4 13 4.4 14 10
7/% 98 521 2 106 2004 ¢.500 2% B0.9 i 2.0 H 4 4 13 25.4 14 13
7/9 99 511 2 100 2119 0.550 19 34.8 i 1.8 10 3 3 13 23.3 13 7
7170 106 561 5 100 450 0.348 5 1.4 9 ¢, H 4 2 13 25.% 8 0
7710 101 531 5 190 346 0,430 3 7.0 2 4.6 3 4 z 13 20.6 " 0
7/10 102 831 8 100 717 0,574 5 8.7 &  10.4 H 4 2 i3 25.4 13 1
7/10 163 821 5100 816 0.577 4 6. ¥ 8 1.9 10 4 4 13 27.2 14 3
7710 104 811 5 100 912 0.585¢ 36 4.7 H 3.4 10 4 4 13 24.3 15 H
711 105 541 5 100 306 0.445 LRI PN 4 6.2 20 [ ¢ 13 24.0 10 [/
7711 104 §51 5 100 610 0.540 21 37.% & 10.7 20 é § 13 17.4 13 0
7/11 1077541 S 100 205 ©.598 10 14.7 g 13.4 20 é 5 12 19.4 14 3
7711 108 531 5 100 B10 0.543 6 11,8 $ §el 20 é § 12 23,3 15 4
7/%1 109 521 5 100 903 0.587 & 10,2 2 3.4 15 é H 13 25.1 7?7 6
2711 110 811 5 100 949 0,540 26 46.4 1 1.8 15 é H 13 24.0 1é 18
7/12 111 561 5 100 605 0.493 2 31,7 2 2.9 H 3 2 13 24.8 13 0
/12 112 851 5 180 712 0.540 27 50.3 1 1.8 19 3 4 13 22.0 14 0
7/12 113 941 5 100 865 0.529 [ 6. 2 3.8 10 3 4 13 23.3 13 0
7712 114 531 5 190 914 ©0.504 [ §. 1 2.0 10 4 4 12 24,8 15 0
7712 115 321 5 180 1811 0.529 14 25,8 6 0. 10 4 4 13 23.8 16 H
727%2 114 511 5 100 1100 0,601 106 176.3 A Y 14 4 4 13 23.3 1é 1"
713 117 341 3 100 443 0,530 H 3.8 H #.4 15 3 3 13 23.5 13 ]
7713 1180 351 § 100 732 Q.82 H 8.0 2 3.2 13 3 4 13 22.1 1% ¢
Z/13 119 341 5100 833 0.507 3 5.9 1 2.0 15 3 H 13 22.0 16 4
7713 120 531 5 160 €51 0,321 2 3.8 H 3.8 15 3 ] 13 4.8 15 )
7713 121 521 5 160 1047 9,546 ¥ 16.% i 1.8 15 3 é 13 26.7 17 H]
/13122 511 5 100 1145 ¢.558 4 2.1 2 3¢ 15 3 § 13 23.3 17 9
774 123 5861 5 100 746 6.4P1 3 é.1 0 0. i 3 5 13 23.3 14 []
7734 124 851 5 109 . §42 6,494 i 2.4 G 0. 20 3 H 13 22.2 13 0
/14 128 541 5 160 936 0,535 ' 1.9 3 St 20 3 H 13 22.0 13 4
72714 124 §31 5 100 1106 0.460 0 0. 2 4.3 15 3 4 12 23.5 1% 9
7714 127 521 5 100 1200 0.494 3 6.0 i 2.0 15 3 4 13 25.4 14 4
71914 128 511 5 100 1253 ¢.510 2 3.9 2 3.9 15 ) 4 i3 24.8 14 4

1 Tide Stage= 0-low fow, 1-Tow flood, 2-high high, 3-high ebb, 4-high Tow,
5-high flood, 6-Tow high, 7-low ebb.

2 Wind Direction= 0-North, T-Northeast, 2-East, 3-Southeast, 4-South,
5-Southwest, 6-West, 7-Northwest.

3 Sea State= 0-calm to 6-rough.
* Lightness= 0-dark to 18-bright sunlight.
> Missing values indicate commercial fishing closure.

-26-



Appendix Table 2. The number, total weight, and mean weight of sockeye and chum
salmon caught and delivered during the Nushagak offshore test
fishery, 1981.

Sockeye Chum

Total Mean Total Mean

Weight Weight Weight Weight
Date Number (kg) (kg) Number (kg) (kg)
6/22 25 79.83 3.19 17 62.14 3.65
6/24 46 140.62 3.06 4 14,97 3.74
6/26 84 259.46 3.09 13 45.81 3.52
6/28 30 92.53 3.08 0
6/30 68 208,20 3.06 6 16.78 2.80
7/1 63 189,15 3.00 2 5.67 2.83
7/2 56 174.64 3.12 : 3 11.57 3.86
/3 199 607.69 3.05 11 37.60 3.41
7/4 127 391.46 2.98 22 59.87 2.72
7/5 125 391.46 3.13 31 102.51 3.30
/6 57 176.00 3.09 32 97.52 3.05
/7 128 363.79 2.84 28 95,71 3.41
7/8 121 378.76 3.13 17 58.97 3.47
7/9 91 276.70 3.04 8 24,95 3.12
7/10 52 156.95 3.02 13 54.88 4,22
7/11 80 229,07 2.86 23 - 71.21 3.10
7/12 169 536.15 3.17 11 38.10 3.46
7/13 35 113.40 3.24 13 51.71 3.98
Total 1,556 4,752.70 3,05 254 849,97 3.35

1. Weight was taken from the commercial harvest fish tickets.
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1981 NUSHAGAK DISTRICT TEST FISHING

By

Michael L. Nelson
Alaska Department of Fish and Game
Division of Commercial Fisheries
Dillingham, Alaska

INTRODUCTION

District test fishing is conducted both within the commercial fishing boun-
daries and in areas adjacent to these boundaries. This phase of the test
fishing program was initiated in the Naknek-Kvichak district in 1962 and
since then has been expanded to the Egegik, Ugashik, and Nushagak districts
on an "as required" basis.

The primary objective of the district test fish program is to monitor the
magnitude and pattern of entry of salmon prior to, and immediately after they
have reached the individuai fishing districts and prior to the time these

fish are exposed to the fishing fleet. One of the most important pieces of
information obtained pertains to the degree to which salmon are milling within
the fishing boundaries. Salmon may mill in a fishing district for a number of
days before migrating into the rivers. Due to the extremely large amount of
fishing gear in Bristol Bay, milling fish must often receive additional pro-
tection prior to the time they resume their migration. On the other hand,
district test fishing often makes known the presence of large concentrations
of fish, thereby allowing the managing agency to anticipate a large return

and adjust the fishing periods to allow maximum harvest.

METHODS AND MATERIALS

District test fishing is conducted only during the closed periods as the
fishing fleet provides similar information during open fishing periods.
During closed periods one or two fishing boats, with Alaska Department of
Fish and Game observers aboard, are sent to fishing districts as required

to make test drifts in different locations. Test drifts are generally made
with 25 to 100 fm of 5-3/8 inch gill net for a period of 30 minutes or less.
Soaking the gear for Tong periods of time in one place does not provide use-
ful information. The best procedure has been to make as many relatively
short drifts as possible throughout the district so as to provide a more
complete picture of the salmon present in the fishing districts. The catch
per drift is adjusted according to the amount of gear and the length of time
fished so that fishing success of different drifts may be compared. Informa-
tion on each drift is radiced immediately to the management offices at King
Salmon and Dillingham.
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RESULTS

In 1981 only one district test fishing trip was required in Bristol Bay
because of the strong continuing sockeye salmon run to all fishing districts.

In Nushagak district, the district test boat was used on 3 July to help
detemine continuing sockeye run strength in the inner district (Figure 1),
after a record commercial catch of over 1.0 million fish was made in a 12-
hour period on 2 July.

The high sockeye catch indices within the inner Nushagak district, only 17
hours after a record commercial catch the previous day, showed conclusively
that the sockeye run was continuing unabated (Table 1 and Appendix Table 1).
Along with catch trends and actual sockeye escapements to this district's
various river systems, the district test fish program helped to define con-
tinuing run strength. The fishing period announced for 4 July was largely
a result of the management staff's knowledge of sockeye run strength indica-
tions within the district on 3 July.
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Figure 1. Nushagak district test fishing areas.
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Table 1. Summary of district sockeye salmon test fishing indices in the
Nushagak district by index area and date, Bristol Bay, 1981%.

Date_
Index area July 3
Nushagak River

Wood River

Kanakanak Beach 11,779
Grassy Island 15,264
Nushagak Point : 16,374
Coffee Point

Combine Flats 13,858
Clarks Point 6,2992
Ekuk Bluff 8,107

Schooner Channel, N.W.
Schooner Channel, S.E.
Ships Channel, N.W.
Ships Channel, S.E.
Middle Channel, N.W.
Middle Channel, S.E.
West Channel, N.W.
West Channel, S.E.
Dead Man's Spit

Nichols Spit

Y A1l dindices expressed in number of fish/100 fathom hours to the

nearest full index point.

2 Average of two consecutive drifts in the same index area.
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Appendix Table 1. Nushagak‘district sockeye salmon test fishing catch,
index, fishing time, gillnet length, area code, and

date.
YR MO DA SET AREA GEAR  MEAN SOCKEYE CATCH TIDE
NO. CODE LENGTH FISH. CATCH INDEX KING CHUM STAGE
(FMS) TIME
(MIN.)
81 7 3 1 GR.IS. 25 2.50 159 15,264 2 0 3
81 7 3 2 KANA. 10 2.00 32 11,779 0 0 3
81 7 3 3 A8 15  1.50 70 16,374 0 0 3
81 7 3 4 c7 15 2.50 - 88 13,858 0 0 3
81 7 3 5 E7 25 3.75 29 1,856 0 0 3
81 7 3 6 E7 25 2.75 128 10,741 0 0 3
81 7 3 7 F6 25 4.50 %2 8,107 0 0 3
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1981 KVICHAK, EGEGIK, AND UGASHIK ESCAPEMENT TEST FISHING

By

Brian G. Bue
Alaska Department of Fish and Game
Division of Commercial Fisheries
Anchorage, Alaska

INTRODUCTION

The escapement test fishing program which began in 1960 was designed to
provide an early indication of spawning escapement for management decision.
Because the Bristol Bay sockeye salmon escapement cannot be accessed at a
counting tower until 3 to 15 days after passing through the commercial
fishery, and because 80% of the salmon run occurs within a two-week period,
an early estimate of escapement is necessary for timely management decision.

To be successful a test fishery must: (1) Forecast the escapement accurately,
and (2) provide this information as soon as possible after the fish pass
through the commercial fishing district. The difficulty in estimating
escapements with test fish projects is the extreme variability in tower

counts per test fish index values between years. Some of the variance in
tower counts per index values can be accounted for by considering the rela-
tive catchability of the fish as measured by their mean length. This rela-
tionship along with an entry pattern model which utilizes lag time (the time
it takes for fish to pass from the test fishery to the counting tower) was
used to forecast tower counts from test fish indices in 1981.

METHODS AND MATERIALS

Test Fishing

Test fishing was conducted in the river mouths, usually immediately upstream
from the commercial fishing district boundaries (Figure 1). The Ugashik
River test fish sites were relocated upriver from their former location to
minimize the effects of fish milling in the lower river. Each tide was
fished for 30 minutes or less with 25 to 50 fm of 137 mm (5-3/8 in) stretch
mesh gillnet. The objective was to minimize the catch while still obtaining
a good estimate of fish passage rates. Fishing began at the start of flood-
tide on the Kvichak River, 1-1/2 hours before high slack tide on the Egegik
River, and at 1-1/2 hours prior to low slack at the Ugashik River.

After each tide, the standard test fish index (fish per 100 fm hour) was

calculated for each set along with standard age, weight, and length sampling
of the catch.
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Figure 1. Locations of escapement test fishing sites, Kvichak, Egegik, and
Ugashik Rivers, 1981.
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Escapement Estimates

A daily fish index was generated by computing the mean daily index weighted
by fathom-hours fished each set:

n
L[ (F)(T)(T) ]
Daily Test Fish Index = —* : 1
L [ (F)(T) ]
i=1
Where 17 = Standard test fish index
r = Fathoms of net
7 = Total time fished with F fathoms of net
n = Number of set fished on day i

Daily escapement estimates were made from the test fisheries using: (1) a
catchability model based on daily mean length, and (2) lag time to compare
cumulative tower counts to cumulative daily test fish indices.

The relationship between fish length and catchability was determined from
historic data (Appendix Table 1) with a power regression curve:

b
Y = ax
Where v = Cumulative tower count/cumulative daily
test fish index point
x = Mean length of fish (mm)
a,b = Constants

Escapement estimates were made by multiplying the cumulative daily test fish
indices by the expected tower count per index point calculated from the mean
length of fish caught. Lengths used for in-season forecasting were from the
fish caught by the individual test fish projects.

Lag time was determined by matching cumulative test fish curves with cumula-
tive escapement curves. After lag time was determined, the actual cumulative

escapement was compared with the associated cumulative test fish indices to
generate another count per index value.

RESULTS

Kvichak River

Test fishing began 14 June and continued to 11 July. At the end of the pro-
ject 1,086 fish had been caught resulting in 9,225.11 index points. The mean
sockeye length was 528.8 mm and the mean weight was 2.54 kg (Table 1). Based
on the mean length of the fish caught, an estimate of 209 sockeye salmon
passing per index point was made resulting in an estimated escapement of
1,928,048 fish at the time of project termination. The actual final tower
count was 1,754,358. This resulted in an overestimation of 10% using the
catchability model. Data by set and station is presented in Appendix Table
2.
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Table 1. Test fish daily and accumulative index values, weight (kg), and
Tength (mm) statistics summarized by day for the Kvichak River,

1981.
Fishing Accumulative Mean Mean

Date time Catch Index Index weight length
6/14 23.00 5.00 26.10 26.10 2.94 542.00
6/15 63.00 2.00 3.79 29.89 2.61 532.00
6/16 71.00 1.00 1.68 31.57 2.44 535.00
6/17 95.00 0. 0. 31.57 0. 0.
6/18 107.00 4.00 4.50 36.06 2.36 512.00
6/19 102.50 6.00 7.01 - 43.07 2.33 520.00
6/20 105.00 6.00 6.85 49.92 2.51 530.43
6/21 98.00 20.00 24.50 74.42 2.84 540.59
6/22 111.50 10.00 16.77 85.19 2.71 538.29
6/23 53.00 2.00 4.54 89.73 2.85 532.00
6/24 118.00 1.00 1.01 90.74 2.36 533.00
6/25  103.00 11.00 12.82 103.56 2.24 502.55
6/26 103.50 5.00 5.81 109.37 2.37 521.24
6/27 87.00 85.00 117.23 226.60 2.86 529.58
6/28 56.50 - 62.00 129.79 356.39 2.82 527.96
6/29 38.00 115.00 367.99 724.39 2.36 518.29
6/30 30.25 60.00 240.98 965.37 2.68 510.39
7/01 87.90 5.00 4.38 969.74 2.90 521.87
7/02 44.00 66.00 179.98 1149.73 2.74 534.23
7/03 35.00 106.00 375.51 1525.24 2.55 532.06
7/04 23.00 73.00 403.00 1928.24 2.71 537.92
7/05 36.75 35.00 113.54 2041.79 2.50 524.82
7/06 46.50 37.00 103.83 2145.62 2.64 534.89
7/07 38.85 75.00 247.25 2392.87 2.56 539.08
7/08 7.37 179.00 5829.03 8221.90 2.79 534.24
7/09 29.69 67.00 541.56 8763.47 2.75 531.20
7/10 49.88 24.00 115.47 8878.94 3.27 575.51
7/11 16.62 24.00 346.17 9225.11 3.33 567.02
TOTAL 1086.00 9225.11

MEAN 2.54 528.80
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Escapement estimation using lag time did not work on the Kvichak River in
1981. This was due to the method of calculating the daily test fish index.
The in-season method of calculating this index assumed no knowledge of spa-
tial and temporal variance in the population, no knowledge of population
size and assumed a somewhat even distribution between both sides of the
river. Thus the sample with the most sampling effort (fathom hours) was
considered to be the most representative sample and all other samples were
weighted accordingly. These assumptions plus the test fishermen's desire to
minimize catch resulted in erroneous daily test fish indices.

These erroneous indices became apparent when large numbers of fish were pre-
sent on one side of the river while few were present on the other side. This
situation was encountered on the Kvichak River in 1981. When the Targe popu-
lation on one side of the river was sampled, many fish were caught in a very
short set resulting in few fathom hours fished. On the other side of the
river few fish were caught, so the net was fished longer. This resulted in
significantly more fathom hours fished. Subsequent weighting by fathom hours
gave the smaller catch more weight out of preportion to the differences in
fishing effort and resulted in-an underestimation of total fish for the day.
This problem wouldn't have surfaced if the population was evenly distributed.

To obtain a meaningful lag time estimate, a different method of computing
daily test fish indices was developed post-season. Each set was considered
equally representative of the fish present at the test fish site during the
tide fished and no weighting was used. A new daily test fish index was cal-
culated for each day by totaling all indices for the day and dividing by the
corresponding number of drifts.

Lag time based on the new method was 2 days (Figure 2). This resulted in an
estimated 83 sockeye salmon per daily test fish index or a forecast escape-

ment of 1,718,897. The model underestimated by 0.3% the actual tower count

2 days after test fishing of 1,723,506.

Egegik River

Test fishing began 14 June and continued to 11 July. This was the third sea-
son that the upriver site was used. The data coilected from this site has
given a good forecast of the escapement for all three seasons. Data by set
and station is presented in Appendix Table 2.

At the end of the season 1,524 fish had been caught, resulting in 14,510.30
daily index points. The mean Tength was 544.0 mm and the mean weight 2.65 kg
(Table 2). This led to an estimated 65 sockeye salmon passing per index point
based on mean Tength and an estimated escapement of 898,762 fish. The actual
final tower count was 694,680. This resulted in an overestimation of 29%
using the catchability model. Lag time between the test fishing site and the
counting tower was variable, increasing as the run progressed, then decreas-
ing towards the end (Figure 2). Lag time based on curve matching was 3 days.
This resulted in an estimated 52 sockeye per daily test fish index or a fore-
cast escapement of 711,405. The forecast escapement based on lag time was

an overestimation of 2%.
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Post-season method of calculating daily index values.

Accumulative test fishing indices and tower counts, 1981.
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Table 2. Test fish daily and accumulative index values, weight (kg), and
}gg?th (mm) statistics summarized by day for the Egegik River,
Fishing Accumulative Mean Mean

Date time Catch Index Index weight length
6/14 67.00 50.00 179.12 179.12 2.77 547.36
6/15 67.05 40.00 129.81 308.92 2.63 543.83
6/16 81.75 2.00 5.87 314.79 3.00 577.00
6/17 91.00 13.00 34.29 349.08 2.60 526.85
6/18 99.00 4.00 9.72 358.80 2.80 542.13
6/19 92.80 5.00 12.93 371.73 2.70 538.14
6/20 57.00 4.00 16.84 388.58 2.36 521.97
6/21 38.50 76.00 473.77 862.35 2.88 547.35
6/22 24.30 65.00 641.97 1504.32 2.72 544.79
6/23 87.05 26.00 71.68 1576.00 2.54 529.40
6/24 93.15 29.00 74.72 1650.72 2.59 536.55
6/25 82.87 41.00 118.73 1769.44 2.54 538.74
6/26 91.85 41.00 107.13 1876.57 2.62 539.65
6/27 57.75 122.00 507.01 2383.59 2.87 545.49
6/28 54.20 42.00 185.92 2569.50 2.67 538.39
6/29 20.00 22.00 264.00 2833.50 2.91 549.17
6/30 13.25 108.00 1956.23 4789.73 2.80 545.27
7/01 28.00 80.00 685.71 5475.44 2.65 547.30
7/02 19.50 89.00 1095.38 6570.83 3.09 554.34
7/03 10.00 133.00 3192.05 9762.88 2.76 538.39
7/04 13.50 69.00 1284.86 11047.74 2.80 545.77
7/05 42.25 73.00 414.67 11462.41 2.65 543.76
7/06 53.25 75.00 338.04 11800.45 2.78 532.47
7/07 44,25 68.00 348.93 12149.38 2.32 541.24
7/08 44.84 51.00 272.48 12421.86 2.52 549.01
7/09 20.75 59.00 694.57 13116.43 2.71 538.29
7/10 63.38 47.00 177.76 13294.19 2.45 539.23
7/11 32.90 40.00 291.81 13586.00 2.67 548.10
7/12 52.95 31.00 614.98 14200.98 2.69 535.00
7/13 34.50 19.00 309.32 14510.30 2.17 517.39
TOTAL 1524.00 14510.30

MEAN 2.65 544.00
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Ugashik River

Test fishing began 17 Jdune and ended 16 July. At the termination of test
fishing 1,589 sockeye salmon had been caught resulting in 71,194 daily
index points. Data by set and station is presented in Appendix Table 2.
The mean sockeye length was 560.2 mm and the mean weight was 2.92 kg (Table
3). This led to an estimated 23 fish passing per daily index point based
on mean length and an estimated escapement of 1,740,588 fish. The actual
final tower count was 1,326,762. This resulted in an overestimation of

31% using the catchability mode. Lag time between the test fishery and the
counting tower was relatively uniform (Figure 2). Lag time based on curve
matching was 2 days. This resulted in an estimated 18 sockeye per daily
test fish index or a forecast escapement of 1,278,179. The forecast escape-
ment based on lag time was an underestimation of 4%.

-40-



Table 3. Test fish daily and accumulative index values, weight (kg), and
length (mm) statistics summarized by day for the Ugashik River,

1981.
Fishing Accumulative Mean Mean

Date time Catch Index Index weight length
6/17 60.75 13.00 51.34 51.34 3.14 579.81
6/18 50.90 14.00 66.01 117.35 2.89 545.68
6/19 41.80 11.00 63.03 180.38 2.89 559.60
6/20 31.67 26.00 195.78 376.16 3.15 573.87
6/21 23.30 21.00 216.30 592.46 2.96 561.81
6/22 59.25 34.00 137.72 730.18 3.13 568.71
6/23 43.45 29.00 159.94 890.12 3.00 579.94
6/24 46.90 19.00 97.21 987.33 2.99 577.63
6/25 56.10 5.00 21.37 1008.70 3.10 576.01
6/26 47.16 7.00 35.62 1044.32 3.01 557.27
6/27 33.27 4.00 28.90 1073.22 2.55 519.92
6/28 26.10 18.00 161.92 1235.14 3.19 573.36
6/29 47.31 38.00 193.12 1428.26 2.93 576.10
6/30 43.02 66.00 368.38 1796.64 3.09 578.76
7/01 20.19 113.00 1343.24 3139.89 3.08 568.91
7/02 4.33 37.00 2055.20 57195.09 3.12 553.59
7/03 6.94 72.00 2489.90 7684.99 3.15 566.95
7/04 3.26 31.00 2282.21 9967.20 3.13 560.57
7/05 2.93 76.00 6368.18 16335.38 3.23 569.64
7/06 3.00 96.00 7680.00 24015.38 3.36 564.32
7/07 6.23 202.00 7233.68 31249.06 3.13 568.11
7/08 3.07 108.00 8449.01 39698.07 2.82 553.92
7/09 3.72 119.00 7677.40 47375.47 2.94 560.85
7/10 3.78 148.00 9396.71 56772.19 3.06 553.63
7/11 3.15 80.00 6095.22 62867.41 2.84 556.39
7/12 3.25 48.00 3544.61 66412.02 2.93 560.32
7/13 3.13 41.00 3143.77 69555.78 3.08 553.18
7/14 12.88 30.00 559.01 70114.79 2.76 543.15
7/15 20.00 51.00 612.00 70726.79 2.74 536.71
7/16 16.42 32.00 467.72 71194.51 2.72 544.43
TOTAL 1589.00 71194.51

MEAN 2.92 560.20

-41-



Appendix Table 1. Historic data on mean weight, mean length, and return per
index values for Kvichak, Egegik, and Ugashik test fisheries.

KVICHAK RIVER

Year Mean weight (kg)?! Mean length (mm)?2 Return/Index
1969 2.31 516.7 553.3
1970 2.18 497.7 966.4
1971 2.54 536.1 184.9
1972 2.77 540.9 150.4
1973 3.04 538.8 55.1
1974 - - -
1975 2.39 508.3 537.8
1976 2.63 529.1 296.6
1977 3.08 534.6 141.3
1978 2.393 499.1 386.6
1979 2.503 519.33 271.6
1980 2.203 514.63 214.5
1981 2.543 528.83 190.2

: - -Continued-
1 From commercial processors reports. ontinue

2 From tower samples.

3 From inside test fish samples.

Y = axb v = Return/Index

x = Mean length (mm)
a = 1.524 x 10%*
b= -21.628
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Appendix Table 1. Historic data on mean weight, mean length, and return per
index values for Kvichak, Egegik, and Ugashik test fish-
eries (continued).

EGEGIK RIVER

Year Mean weight (kg)* Mean length (mm)2 Return/Index
1969 2.49 537.0 293.5
1970 2.18 492.4 359.9
1971 2.68 560.0 217.6
1972 2.72 530.1 206.0
1973 3.22 ~ 587.7 78.2
1974 - - -

1975 2.58 557.4 104.6
1976 2.68 542.7 49.6
1977 2.87 567.8 121.8
1978 3.043 571.4 80.4
1979 2.693 546.53 60.6"
1980 2.193 524.63 124.9%
1981 2.653 544.03 47.9"

1 | -Continued-

From commercial processors reports.

2 From tower samples.

3 From inside test fish samples.

* Return/index values are not comparable with those of prior years due to
relocation of test fish project up river.

v = ax® Yy = Return/Index

x = Mean length (mm)
a= 1.779 x 10%°
b= -21.017
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Appendix Table 1. Historic data on mean weight, mean length, and return per
index values for Kvichak, Egegik, and Ugashik test fish-
eries (continued).

UGASHIK RIVER

Year Mean weight (kg)?! Mean Tength (mm)2 Return/Index
1961 - 572.7 36.5
1962 - 536.0 15.1
1963 2.81 - 37.1
1964 2.40 - 23.7
1965 2.40 V506.1 55.0
1966 2.95 544.6 59.4
1967 2.86 - 26.5
1968 2.68 - 13.3
1978 2.903 543.0 3.8
1979 2.613 538.0°3 46.1
1980 2.303 520.53 78.6
1981 2.923 560.23 18.6

1 From commercial processors reports.
2 From tower samples.

5 From test fish samples.

Y = axb v = Return/Index

x = Mean length (mm)
a = 1.457 x 10°
b = =-0.037
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Appendix iable 2. Test fish sockeye catch, mean fishing time, index,
mean weight (kg), mean length (mm) by set and river
system, 19871.

R Y S L e E SR R R E S N P R R RN R M R R R R R LR kR

AREA YR OHO BY SET STATION GEAR  HEAN SO0CKEYE TEST HEAN  HEAN T
TDENT, NO. IDEMT. LEWNGTH FISHING  CATCH FISHING  WT Ll I
{FH5) TIHE IHDEX i
{(HIN) (LATILY) E
Bhck kbR R AR AR R AR R R R T R AR FEER R PR Rk Rk Rt R Rk R R Rk

OSKUICHAK 31 6 14 1 2 50 21.00 5] 26,1 2.82 542,00 4
0SKVICHAR 8t &6 13 2 1 50 23.00 0 G. 0. 0. 4
OSKVICHAR 81 & 13 k! 2 50 17.50 0 O, Q. Q. 4
OSKVICHAK gt 6 19 4 1 50 22,50 2 10,4 2.50 532.00 4
OBKVICHAK 21 4 1o 3 2 50 20.00 0 0. 0. 0. 4
QOKVICHAK 31 5 1§ 5 1 59 22.99 1 5.3 2.34 335.00 4
UIKVICHAK 81 & 14 7 2 50 28.50 0 0. U. 0. 4
OSKMICHAK Bl 4 {7 8 i a0 26.00 Q 0. 0. 0. 4
0IKVICHAK 31 45 17 ¢ 2 50 24.00 O 0. D, 0. 4
UBKYICHAK gt 417 V] 1 50 22.00 0 0. 0. 0, 4
0SKVICHAK 31 817 11 2 50 23,00 ¢ 0. 9. 0. A
0SHVICHAK gt 4138 12 1 50 28.00 ¢ 0. 0. 0. 4
OSKVICHAK gt & 18 13 2 30 20,00 0 0. 0. 0. 4
05KEVICHAK 81 4 18 14 1 50 32.50 4 14,8 2.25 312.09 4
HSHVICHAK 81 & 1% 15 2 aQ 26.50 0 0. 0. 0. 4
GOKVICHAK 81 & 17 14 1 a0 28,50 3 12,6 2.44 520,00 4

SRVICHAR 81 & 17 {7 2 50 25.59 0 0. 0. 0. 4
OSKVICHAK Bl & 19 18 1 50 23.00 ¢ 0. 0. 0. 4
OSRVICHAR 31 & 1% 19 2 50 35,30 3 14,1 2,03 5Z20.00 4
OSKVICHAK g1 & 20 20 | 50 25.50 2 2.4 2,89 540,00 4
0SHVICHAK 31 &6 20 21 2 59 23,00 0 0. 0. g, 4
QOKVICHAK 81 & 20 22 1 S0 36.590 3 13.6 2.40 334.00 4
05KVICHAK g1 & 29 23 2 a0 29.00 i 4.1 2,00 390,00 4
OSKVICHAK 81 & 2i 24 1 o0 24.00 7 35.0 2,77 335.00 4
JSKVICHAK 31 & 21 23 2 30 25,60 3 14.4 2.19% 535.00 3
O5KVICHAK 31 & M 264 1 50 23,90 ¢ 0. 0. 0. 4
GEKVICHAR g6 2t 27 2 50 23.99 10 3t.1 2.89 §544.00 4
JOKVICHAK gt § 22 28 1 590 29.50 1 4.1 3.33 578.90 §
OSKVICHAR 81 & 22 29 2 50 27.390 1 4.4 3F.15 555.00 4
0GKVICHAK at & 22 30 1 30 29.00 0 0. 0, 0. 4
OSKVICHAR 81 4 22 3 2 50 25.50 B 7.6 2,45 532.90 4
QSRVICHAH 81 4 23 32 1 30 29.00 0 0. 0. Q. 4
OGKVILHAK g1 & 23 33 2 50 28.00 2 8.4 2.73 532.00 4
0SKVICHAKR 21 4 24 14 1 50 29.99 \ 0. Q. 0. 4
OSKVICHAK 21 & 24 35 2 50 27.00 1 4,4 2,246 533.00 4
QSKYVICHAR g1 & 24 34 i 50 33.00 0 0. 0. g. 4
DGRVICHAR 81 & 24 37 2 20 28.30 ¢ 0. Q. 0. 3
GHKVICHAK 81 & 25 38 ! 59 27.35 1 4.4 1.55 454,00 4
GoKVICHAK 81 & % 37 2 50 23.50 i .1 2.28 312,900 4
GSRVICHAK 8t 4 25 40 1 50 29.50 0 0. 0. 0. 4
OSKVICHAK Bl 4 25 41 2 50 22.590 ? 48.0 2.18 504.00 4
OoKVICHAR 81 & 2% 42 ! 50 24.50 4 Q. U. 0. 4
QGRVITHAK 31 5 24 2 2 30 28.00 2 3.6 1,84 482.00 4
OSHVICHAK 81 6 24 44 1 a0 23.50 ¢ VR 0. 0. 4
OBKYVICHAK 81 & 24 45 2 20 27.59 3 13.1 2.54 347.00 4
OGRVICHAK g1 5 27 44 1 50 27.50 0 0. 0. 0. 4
OSKVICHAK 81 & 27 47 2 50 24.00 33 165.0 2.32 335.00 4
OSHVICHAR 81 & 27 48 i 50 23.50 5 25.9 3.3% 942,090 4
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Appendix Table 2. Test fish sockeye catch, mean fishing time, index, mean

weight (kg), mean length (mm) by set and river system,
1981 (continued).

EREE L EEEEEEEER N E R E RS S R R R R E R AR R £ R R O R R S R e O I R S B R P ST R T B (O S T R T 1 S o o

AREA TR MO DY SET STATION GEAR EAN SOCKEYE TEST HEAN  HEAW T
TRENT. NO. IDENT. LENGTH FISHING CATCH FISHIHG T Ll i
(FHS) TIHE INDER i
{(RIND (IAILY) E
IR R EEE LT ST B LR R R R R R R B R R e B T T
OSHVICHAK 81 & 27 4% 2 30 12.00 47 470,00 2.4 4
OSKUICHAK 31 628 50 1 50 3.00 1 480.0 2. A
FUICHQP at 46 28 351 2 a0 9.00 39 308.0 2.8 4
OJK'IC% 8t & 23 32 1 30 2250 2 10.7  2.5% 53§ 4
OShJIEHH gt & 23 53 2 30 21,00 3 28046 2,19 BE0.G0 4
GRYICHAK Bt &6 2% 34 1 30 25,50 1 4.7 3019 575,00 4
GERNICHAK 81 4329 &5 2 590 3.30 34 18531.4 2,58 532.00 4
OGHVICHAK 81 & 29  BS 1 50 8.00 9 133.0 2.98 53£.00 4
QIKVILHAK g1 4 29 U7 2 25 1.00 a1 12240.0 2,21 518.00 4
DIKVICHAK 8t & 30 &8 1 30 7.00 22 72049 G000 4
QIRVICHAK 81 4 30 5% 2 23 G.79 31 2920.0 2,357 I10.00 4
OBKVICHAK 81 & 3¢ 50 | 30 22.90 7 37.3 2,27 314,00 4
OGUKVICHAK 8t 7 81 2 50 18.50 { 0. 0. s 3
QIKVICHAK gt 7 1 42 1 50 23.00 ! 5.2 03,50 526,00 4
OSKVICHAK 81 7 1 &3 2 a0 23,40 2 10,4 2,49 515,60 4
OSHUICHAK g1t 7 1 54 1 59 10,00 2 2.4 2,32 542,00 3
OSKRVICHAK 31 7 53 2 30 13,40 ¢ 0. 0. b. 4
OdeILQHV 81 7 2 46 1 30 22735 1 F.3 0 2,85 550L00 0 4
SKVICHAR 8y 7 2 &7 2 30 21.25 6% 36700 2,62 334,00 4
uSthF 1Ak 31 7 3 48 1 a0 22.75 1 J.3  1.%0 491,00 4
DSKVICHAK 8t 7 3 &9 2 49 2.30 53 3300.0  2.43 538,00 4
OGKVICHAK at 7 3 1 a0 B.50 24 338,83 2,04 510,00 4
05KVICHAK gt 7 3 A 2 25 P 25 b 39%2.0 2,45 531,000 4
DSKVICHAR gy 7 4 72 1 a0 3,25 24 885.0 2.48 555,00 O
GERVICHAK gt 7 4 73 2 25 2.50 13 1248.0 2,82 B32.00 4
QOKVICHAK Bl 7 4 74 ! a0 12,25 17 Pe7. .0 2,27 527,00 4
OIKVICHAK gt 7 4 75 | 50 .00 17 456.0 2,92 523,300 4
OBKVICHAK 8t 7 3 7 1 30 ?.25 10 130,90 2.54 535,40 4
O0GKVICHAR 81 7 3 7 2 30 17.50 13 103.0 2.23 522,80 4
QSHVICHAK 8t 7 3 78 ! 25 10.00 19 V20,0 2,23 514,90 4
OSKVICHAK 8t 7 & 79 T 30 22,25 19 120.0 2,41 540,00 4
OSHVICHAK 81 7 4 80 2 30 24.25 18 9.0 2.48 TIE.000 4
OIKVICHAK g1 7 7 8 1 a0 12.70 3 47,2 2,35 521,00 4
QSRVICHAY gt 72 7 82 2 30 16.90 3 21,3 2,00 507.00 4
OSKVICHAR 8t 7 7 83 ! 40 7.23 14 289,46 2,68 524.20 4
O0SKVICHAK 81 7 7 B4 2 25 2.00 33 360,00 2,45 540,00 4
GIKVICHAK 8t 7 8 35 1 25 2.05 3 3627.2 2,51 934.5 3
05KVICHAK 81 7 8 &é 2 23 1.75 23 3154.2 2,52 §32.00 4
QGKVICHAK g1 7 8 7 1 25 2,33 27 2781.1 2,73 532.3890 4
QSKVICHAK g1 7 & 83 2 25 1.24 ?8 18967 .7 2.71 533.%0 4
USEYICHAK at 7 9 89 1 25 2.9 13 1072.2  3.03 514,90 4
GEKVICHAK g7 894 2 25 7.12 16 06,7  2.12 947,00 A
QSHYICHAY gt 7 ¢ 9N 1 25 2.58 17 47%5.5 2,31 537,00 4
O0SKVICHAK 81 7 9 92 2 23 11.08 19 411,5  2.70 546,00 4
O0SKVICHAK 81 7 10 3 ! 25 12.00 12 240.0  3.70 5%3.00 4
OSKVICHAK gt 7 10 ¥4 2 25 ti.t2 1 21086 2,55 529000 4
OSKVICHAH 8t 7 190 9% 1 23 11,14 5 129.0  2.53 S485.00 A
UERYICHAK 81 710 9 2 235 15.40 3 76,9 2.4% 535.00 4
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Appendix Table 2. Test fish sockeye catch, mean fishing time, index, mean
weight (kg), mean length (mm) by set and river system,
1981 (continued).

R R R I I R N L R R N R R R T R T L R B R R T R L R P L T
AREA YR MO Y SET STATION GEAR HEAN SOCKEYE TEST HEAM HEAH T
IDENT. NO. IDENT. LENGTH FISHIHG CATCH FISHING Ut L# I
(FHS) TInE INDEX B
{HIN) {DAILY) E
Kbtk bk b bk ekt kR kR Rk Rt Rk kb kb bk bR o e ok
0KV ICHAK g1 7 1 97 i 29 G.60 14 400.0  3.30 5949.20 4
GSKVITHAK 31 7 1 98 2 25 11.02 10 217,10 2,90 541,00 4

-Continued-
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Appendix Table 2. Test fish sockeye catch, mean fishing time, index, mean

weight (kg), mean length (mm) by set and river system,
1981 (continued).

G R R R L E e e L e e Y P T T LT

AREA YR MO DY GSET STATION GEAR  HEAN SOCKEYE TEST MEAN  HEAN T
IDENT. NO. IDENT. LENGTH FISHING CATCH FISHING  WT LN I
(FHS) TINE INBEX D
(HIN) (DAILY) E
FEERPREBERRFERREE LRI ERETRREREERRRRRE PR RN IRk kR R h R Rk kR kR kb kR R R bR R kbR SR Lk
0SEGEGIK 81 & 14 1 1 25 17.50 7 96,00 2.43 539,00 4
O5EGEGIK 81 6 14 2 2 25 13.79 7 122,20 2.54 548.00 4
0SEGEGIK Bt & 14 3 1 25 21.50 17 189.80 2.42 540.00 4
0SEGEGIK 81 & 14 4 2 235 14,25 19 320.00 2.78 534.00 4
0SEGEGIK a1 6135 3 1 25 8.00 7 210,00 2.25 537.00 4
0SEGEGIK 81 & 135 b 2 25 12.25 1 137,10 2.49 546,00 4
0SEGEGIK 81 6 13 7 1 25 30.15 b 49.90 2.76 532,00 4
0SEGEGIK 8t 6 135 B 2 25 16,65 16 230,60 2.73 547.00 4
0SEGEGIK 81 416 9 1 23 21.25 0 0. 0. 0. 4
O0SEGEGIK 81 4616 10 2 25 13.25 2 36.22 2.88 577.00 4
0SEGEGIK 8t 4616 U 1 25 23.50 0 0. 0. 0 4
0SEGEGIK a1 & 16 12 2 23 23.7% 0 0. Q. 0. 4
OSEGEGIK gt 617 13 1 25 20.75 2 23.13 3,15 504.00 4
05EGEGIK gt 6 17 14 2 23 15.7 1 167.62 2.40 530,00 4
0SEGEGIK 81 617 13 i 25 26.7 0 0. 0. 0. 4
OSEGEGIK 8t 617 16 2 25 27.7% 0 0. Q. 0. 4
0SEGEGIK 81 4618 17 1 25 21.75 1 11.14 2.14 524,00 4
0SEGEGIK g1 618 18 2 2% 16.75 2 28.66 2.97 558.00 4
0SEGEGIK 81 & 18 19 1 25 26.75 1 8.97 2.44 514,00 4
OSEGEBIK 8t 618 20 1 25 33.75 0 0. 9. 0 4
0SEGEGIK 81 419 2 1 25 23.75 2 20.21 2,30 319.00 4
05EGEGIK Bi & 19 22 2 25 12.80 0 0. Q. 0. 4
0SEGEGIK 81 4619 23 i 23 26.00 2 18.46 2.83 537.00 4
0SEGEGIK Bt 46 1% 24 2 25 30.25 i 7.93 2.76 543.00 4
0SEGEGIK 81 4 20 25 1 23 28.25 1 8.50 2.72 56%9.00 4
0SEGEGIK 8t 6 20 24 2 25 28.73 3 25.04 2.11 506.00 4
0SEGEGIK ar & 21 27 1 25 18.75 6 76,80 2,355 551.00 4
0SEGEGIK gt 62t 28 2 25 6.75 26 924.44 2.76 555.00 4
OSEGEGIK 8t 6 21 29 i 25 9.25 17 441,10 2.32 534.00 4
05EGEGIK 81 6 21 30 2 23 3.75 27 1728.00 2.89 546.00 4
0SEGEGIK 8t 4622 AN 1 25 3.80 12 737.89 2.40 540.00 4
0SEGEGIK 81 ¢ 22 32 2 23 4.73 23 1162.10 2,62 538.00 4
0SEGEGIK Bl &4 22 33 ! 25 7.75 10 309.68 3.36 348.00 4
0SEGEGIK B1 6 22 34 2 25 8.00 20 600.00 2.47 552,00 4
0SEGEGIK Bt 423 35 1 25 17.75 1 13.52 2.0¢ 478.00 4
0SEGEGIK 81 623 36 2 25 10.00 15 360.00 2.48 528.00 4
0SEGEGIK 81 623 37 i 25 29.45 1 B.09 2.28 537.00 4
03EGEGIK Bt 623 38 2 25 29.65 9 72.83 2.33 545.00 4
0SEGEGIK g1 & 24 39 1 25 20.65 5 38.11 2.41 528.00 4
0SEGEGIK Bt 6 24 40 2 29 12,00 b 120,00 2.33 524.00 4
0SEGEGIK 8t & 24 4 1 25 30.75 1 7.80 2.82 526.00 4
OSEGEGIK Bt 6 24 42 2 23 29.75 17 137.14 2,42 550.00 4
0SEGEGIR Bl & 25 a4l 1 25 2175 b 66.21 2.21 540,00 4
0SEGEGIK 81 6 25 44 2 25 14.25 14 235.79 2.646 541,00 4
0SEGEGIK B1 4625 45 1 25 25.50 2 18.82 2.69 571.00 4
OSEGEGIK Bt & 25 46 2 23 21.37 19 213,33 2,22 833,00 4
0SEGEGIK Bt 6 26 47 1 25 21.00 14 160.00 2.23 3527.00 4
0SEGEGIK 81 & 24 48 2 25 13.10 9 164,89 2.64 3543.00 4
-Continued-
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Appendix Table 2. Test fish sockeye catch, mean fishing time, index, mean
weight (kg), mean length (mm) by set and river system,
1981 (continued).

AREA YR MO DY SET STATION GEAR  HEAN  SOCKEYE TEST HEAN  HEAN T
IDENT. NO. IDENT. LENGTH FISHING  CATCH FISHING  WT 1
{FHS)  TIME TNDEX i
{HIN) . {DAILY) £
EEES R ES TR R R E R R R R R R R R Y O N Y Y I 2R T Ed ]
0SEGEGIK Bl 4 26 49 1 25 30.50 4 31.47 2.36 538.00 4
05EGEGIK 81 4 26 50 2 25 27.25 14 123.30 2.49 552.00 4
05EGEGIK 81 4 27 51 1 25 2.75 22 1920.00 2.91 544,00 4
0SEGEGIK 81 & 27 52 ? 25 2.50 A0 3840.00 2.71 546.00 4
0SEGEGIK 81 & 27 53 1 25 20,990 1 126.32 2,49 559.00 3
05EGEGIK 81 & 27 54 2 25 5.35 19 852,32 2.66 544.00 4
0SEGEGIK 81 627 53 1 25 20,90 1 126.32 2,69 559.00 4
OSEGEGIK 81 627 54 2 25 5,35 19 852.32 2.66 544.00 4
OSEGEGIK 81 4 28 55 1 25 21.45 12 133.03 3.07 559.00 4
0SEGEGIK 81 428 56 2 25 19.40 17 210,31 2.76 554.00 4
OSEGEGIK 81 4 28 57 { 25 b.65 725243 2.61 528.00 4
05EGEGIK 81 528 38 2 25 .50 & 221,00 2.00 3523.00 4
05EGEGIK 81 429 59 1 25 8.25 8 232.73 2.60 542,00 4
0SEGEGIK 81 6 29 40 2 25 11.75 14 285.94 2.94 555.00 4
0SEGEGIK Bl 4 30 41 1 25 5,00 22 1056.00 2.92 540.00 4
05EGEGIK 81 5 30 42 2 25 4.25 27 1524,71 2.61 545,00 4
05EGEGIH 81 6 30 43 1 25 1.75 25  3428.57 2.81 550.00 4
0SEGEGIK 81 430 44 2 29 2,25 34 3626.47 2.4 541.00 4
0SEGEGIK 81 7 1 45 1 25 15.75 4 60.95 2.14 536.00 4
05EGEGIK 81 7 1 46 2 2 7.25 21 495.17 2.57 538.00 4
0SEGEGIK 81 7 1 47 1 25 2.25 19 2026.47 2.52 542.00 4
SEGEGIK 81 7 1 48 2 2 2.75 34 3141.82 2.56 553.00 4
OSEGEGIK Bt 7 2 49 1 25 6.25 7 2468.80 3.09 532.00 4
05EGEGIK Bl 7 2 70 1 25 7.25 15 494,55 2.60 536.00 4
0SEGEGIK Bt 7 2 7 1 2 3.75 28 1792,00 2.7 545.00 4
05EGEGIK 81 7 2 72 2 2 2,25 39 4140.00 3.12 562.00 4
0SEGEGIK gt 7 3 73 1 2 2.75 28 2443.60 2.74 532.00 4
05EGEGIK 81 7 3 74 2 25 2.75 60  5236.40 2.53 532.00 4
05EGEGIK 81 7 3 75 ! 25 2.75 16 1396.36 2.67 549.00 4
05EGEGIK 81 7 3 7% 2 25 1.75 29 3977.44 2.74 547.00 4
0SEGEGIK 81 7 4 77 ! 25 6.00 13 520.00 2.83 544.00 4
0SEGEGIK 81 7 4 78 2 25 3.75 9 785.50 2.97 536.00 4
0SEGEGIK 81 7 4 79 ! 25 1.75 16 2194,29 2.58 551.00 4
0SEGEGIK 81 7 4 80 2 25 2.00 31 3720.00 2.46 545.00 4
0SEGEGIK 81 7 5 81 1 25 12.25 10 195.90 2.76 539,00 4
OSEGEGIK 81 7 5 82 -2 25 6.00 27 1080.00 2.34 539.00 4
0SEGEGIK 81 7 5 83 1 25 16.25 21 310,15 2.55 540.00 4
O5EGEGIK 81 7 5 84 2 25 7.7 15 454.52 2.44 544,00 4
0SEGEGIK Bt 7 & 85 1 25 15.50 12 185.80 2.14 520.00 4
0SEGEGIK 81 7 & 86 2 25 7.25 45 1489.70 2.6 529.00 4
0SEGEGIK Bl 7 & 87 { 25 20.2 9 106,70 .23 546.00 4
OSEBEGIK Bt 7 & 88 2 25 10.25 9 210.73 2.89 551,00 4
OSEGEGIK 8t 7 7 89 ! 25 19.25 7 87.27 2.71 539.00 4
OSEGEGIK 81 7 7 99 2 25 4.00 33 1760.00 2.24 540,00 4
OSEGEGIK 81 7 7 91 1 25 15.00 6 96,00 2.23 350.00 4
0SEGEGIK 81 7 7 92 2 25 .00 22 980,00 2.13 541,00 4
0SEGEGIK 81 7 8 93 1 25 10,25 13 304.40 2.35 542.00 4
0SEGEGIK 81 7 8 94 2 25 3.00 16 1280.00 2.33 551.00 4
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Appendix Table 2. Test fish sockeye catch, mean fishing time, index, mean
weight (kg), mean length (mm) by set and river system,
1981 (continued).

LR RS SR L P R R R R LA R 2 S SR RS R RS S A2 R SRS B SR LT SRS EEEE AR R P P PP e T T T

AREA YR WO DY SET STATION GEAR  HEAN S50CKEYE TEST HEAN  MEAN T
IDENT. NO. IDENT. LENGTH FISHING  CATCH FISHING  WT LN I
(FHUS) TIME INDEX n
(HIN) (DAILY) E
KRR FERERBRREERRR LR RRERE TR SRR RPN R R R Rk R kbR kR kR bk hkkch ok b bk kb k ok ok ok
0SEGEGIK 81 7 8 95 i 25 22.25 8 85.30 2.78 540.00°14
05EGEGIK 81 7 8 94 2 25 9.34 14 359.74 2.48 550.00 4
0SEGEGIK gt 7 9 97 1 25 7.00 14 584.40 2.48 3547.00 3
OSEGEGIK 81 7 % 98 2 25 2.50 20 1920,00 2.44 925.00 4
0SEGEGIK 81 72 % 99 1 25 §.25 13 37B.20 2.87 540.00 4
OSEGEGIK 81 7 9 100 2 295 3.00 10 800.00 2.98 343.00 4
0SEGEGIK 8t 710 101 1 25 19.50 9 110,10 2.47 532.00 4
0SEGEGIK 8t 72 10 102 2 23 3.25 24 1097.00 2.40 545.00 4
0SEGEGIK 8t 7 10 103 1 25 29.88 4 32,13 2.06 531.00 4
05SEGEGIK 81 7 10 104 2 25 8.73 10 274,29 2.19 520.00 4
0SEGEGIK 8t 7 11 105 1 25 20.20 21 249.50 2.67 554,00 4
0SEGEGIK 8t 711 106 2 25 12.70 19 359.10 2.48 544.00 4
-Continued-
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Appendix Table 2. Test fish sockeye catch, mean fishing time3 index, mean
weight (kg), mean length (mm) by set and river system,
1981 (continued).

Y I E R E T P AR TR
AEAN “U”PE" TEST T

I FISHING  LATCH  FISRHIN

51 T | '

P
m
Ll

G Ged T BT e

RSO R R R ROE R B R T R ok
LK 31 & 17 1 1 = .75 1 29,30 3,3t 4
1 at & 17 3 2 3 14,50 o FRU30 3041 33¢
iK 30817 3 1 13,30 1 17080 2.%4 572,00 3
SHIK gt s 17 3 2 21,00 ) G710 D0 574,00 3
QASHTN 81 & 13 G 1 2.70 2 47,50 G405 3
SUGASHIN 31 & 138 3 2 14,00 8 P37, 14 FOS 3
CHURASHTY CANE R 7 1 7.00 { 33,99 TR . 3
JSUGASHIE 31 & 18 8 2 25 29,10 3 L8 2,30 04 3
SUHGASHIN g1 a5 17 ¥ ! 23 11,14 2 20 345 Tl 3
SHGASHIK 31 519 10 2 35 12.00 il 1 00  3.08 &75.00 3
OBUGASHIK 31 6 19 N 1 23 a.29 4 183,89 2.45 541.00 3
Q5UEAEHIK 2t 4 19 12 Z 25 13,390 0 0. o, 3
QLUGASHIK 314 20 P2 1 25 24910 g 308,450 3,29 3
JAUGASHIR gtoo& 20 I3 & 29 10.903 9 119,00 3,29 3
GRUGASHIK gt 5 99 1% 1 25 8.25 7 203,80 2,49 3
QGUGASHIK 81t 4 20 14 2 25 5,34 5 183,50  Z.57 3
JOUGASHIK R I 17 1 25 10,70 14 338.%0 2.7 z
GGUGASHIN it & 2 13 2 25 12,48 ¥ ?3.20 2.57 3
GIUGAEHIN 51 & 22 12 1 23 18 ] &4,00  5.01 3
DSUGASHIR gt & 22 20 2 i3 12 3 50,00 2,12 3
NGUGARHTY 81 4 22 21 1 25 1740 20 274.30 3.04 3
GEUGASHIR 21 & 22 232 2 25 11,490 & 130,90 -2.85 3
DSUGASHIK 81 4 I3 2 25 17.00 3 20.00 3,10 5 3
CHUGASHIR st 5 23 1 25 &.90 3 104,30 3,00 4 3
QEULASHIK gt 48 23 2 23 8.7% 7 192,00 2,70 % 3
ASHTYH 314 23 1 25 10.89 14 271,10 2,90 5 3
ASHIM 51 & 24 2 25 2460 1 12040 3,79 593 3
REHIR 3156 24 1 23 ) 143,40 3,20 383,00 3
. REHIE ar & I3 2 14 187,50 2,80 378.00 3
VRUGASHIK 214 24 1 2 41,40 2,50 550,00 3
GEHEASHTH g1 4 23 31 2 25 i 21,80 2,90 533.00 3
QSUGASHTH ar & 23 K 1 24 2 30,70 B4 540.00 k!
GRUGASHIH 21 4 25 33 2 25 2 33,33 18 983,00 K]
UOUGASHIN 81 4 K] 1 23 0 O, a. R
PAUGASHIK 81 5 Zs 35 2 25 11,17 ! 20000 2 S40,00 3
OIUGASHIK 394 T 34 ! 25 10,71 ! 73.50 2.87 550.00 3
QEUGASHIK 21 5 24 37 2 25 12.73 i 18.32 32 48,00 ki
OSUGASHIN 31§ 26 53 1 23 12.3% 4 J4.82 2 544,00 3
GRUGASHIK 51§ 27 35 2 25 14.98 2 32,900 1 153,00 3
GEHLASHIK g1 & 27 40 1 25 12,29 Z 26,37 3 287.00 3
CEUGASHIY a1 b 28 4 2 5 10,70 12 240,37 .10 572,00 3
DLBLASHIR 3 5 23 432 ! 25 TR 5 F3.090 0 2,78 3Eg000 - 3
CSUGASHIK 31 & 29 43 2 25 13.14 19 182,37 3,82 4 3
OSUGASHIK Bt 4 27 34 1 25 i2.42 5 o 8l 2,78 F7%.40 3
OLUGAGSHTY 21 s 29 45 2 23 11.548 14 293,17 2,80 G77.40 Kt
UOHBASHIK 31 & v 44 1 23 1.1 7 9 212,719 2,84 582.00 3
DELGAIHTK 2l & 30 v 2 25 9.7 23 549,90 2,79 370.00 3
DIUGASHIN al & I 43 1 25 13,50 19 297.%0 3,95 SHQ.ﬂﬁ 3
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Appendix Table 2.  Test fish sockeye catch, mean fishing time, index, mean
weight (kg), mean length (mm) by set and river system,
1981 (continued).

ALAN SOCK

FICHING CAT
TIHE
AN

S SR S R I R R N S Y N (RS A ST S A S 1

HREH Tk dd

=
[3¥]

{ FEAH
i U

1

o

R
[

AN a gl

[

b

-~

OSUBASHIN Bl & 30 49 2 ?.70 1 1.22 525,00
MSUBASKIN B 6 30 50 9.12 " : .90 573,00
OSUBASHIE 17 1S 2 7,63 33 13 3.00 553,00
suGASHIX 81 7 1 52 ! 5,50 29 372,73 2.49 573,90
oA 3 7 1 5 2 3,63 17 551 3.0 0
OSUGKSHIE a1 2 5 i 25 2.43 33 42597 3.90 Ss%.0u
05UBASHIX &) 7 Z 55 2 25 1,58 25 3809.51 3.02 55009
JEUBASHTC w1 7 2 A x 25 2.75 12 1047.27 .88 543,00
05UBASHIK 81 7 3 & 2 IS 2.38 19 1008.40 2,35 S81.09
05UGASHIX B 7 3 58 25 r.28 32 408311 2.65 )
d5UBA3HIN 31 7 3 3z 2d 1,30 17 3138.49 3.28 3
0SUBASHIK 81 7 3 &0 [ 1.3 13 220,87 117 574.00
95UBASHIE 81 7 4 gl : .98 2 RIS 2,99 541,00
OSUBASHIK BT 7 4 &2 1.32 ¥ [712.04 3.00 540,09
0SUBASHIX 8L 7 5 41 2 & 0.7% 7 2880.00 3.25 533.9%
OSUGASHTY 31 7 5 4 25 1.00 340 7846,y .77 Sa7.0b
QEUGASHIN g1 7 3 83 1 23 i.1a 33 5711, 3 257,410 3
OSUBASHIN 81 7 & 48 2z 2% 100 00 7I00.00 371 SRR T
05UBASHIK 81 7 & 47 25 0.75 33 10340,00 3.05 938.90 G
05UBSAHIK 81 7 5 &8z IS 1.00 10 7I00.00 2.87 Sa7.00 3
JEUGASHIX 81 7 & &0 2% 1oon 33 4336.00 2.93 545.00
0SUBASHIX 81 7 7 20 2 If r.o0 58 3399995 2.84 952,00 3
05UBABHTE  BI 7 7 7 1 25 0,73 22 7080.00 T.FF OSPA00
05UBASHIK 81 7 7 722 2§ 1.30 36 444,00 3.13 574 3
05UBASHIK a1 7 7 73 2 IS .13 28 2925.87 1.16 2
OSUBASHIK BT 7 8 73 1 25 R 22 75918 7 44 3
0SUGASHIK 81 7 8 73 2 25 1.8 56 9400.00 2.78 3
GIUBASHIN 81 7§ 7§ 1 & t.09 40 9600.00 2. 3
0SUBASHIK 81 7 7 77 ! 25 i.12 28 §000.00 3.2% 3
GSUGASHIY 8l 7 9 78 2 IS 3,92 3 826,00 3,74 Sed.00
QEUBASHIK  B1 7 9 79 i 25 0.7 20 7EVRIE T4 BRSO 3
OSUBASHTK 81 7 9 80 2 I3 0.92 7 9 .96 550,00 3
0SUSASHIX 81 7 10 2l 1 25 .00 13 582 I 3
05UBASKIK 8l 7 10 8z 2 I§ 9.95 53 133 7.94 3
OSUGASHIK 81 7 1o &3 1 25 1,09 Mo 103 Z.03 3
0SUGASHIK 81 7 10 84 2 25 0.91 29 43 1.7 3
GBASHIK a1 782 o 9.75 2T 7980.00 2.33 3
SUBASHIK a1 7 i1 9 1 25 9.45 20 §123.90 1.9 3
I N B 3.75 6 5120.99 2.%4 3
0SUBASHIX 81 7 11 8% ! 25 1,09 I 4B00.00 29F S4B.00 S
SUGASHIK 81 7 12 @y 2 15 1,79 12 2eUETH 13T G800 3
OSUBASHIK 81 7 12 90 1 25 a1 29 2440,00 .51 556,00 3
OSUBASHIX 81 7 13 9 2o 1,25 23 AA14.00 3,07 557.00
GSUGASHIK 81 713 92 ! 25 .82 18 2IPT.EF D.47 Gal 3
OSUBASHIK  Bi 7 14?3 2 29 3.75 7 192,60 3.9% 97C. 3
OSUGASHIK 1 7 14 9% 5.13 23 1338.54 2,45 339.00 3
0SUGASHIK 81 715 95 2 & 4.75 21 183,90 2.42 557,00 3
9SUBASHIK 81 7 15 93 1 25 4,75 12 805,30 I.04 599,00 3
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Appendix Table 2.

Test fish sockeye catch, mean fishing time, index, mean
weight (kg), mean length (mm) by set and river system,
1981 (continued).

EEEEEEESEE RS P RN RS ELEERNESENE SNSRI R P S L R b
AREA YROHD DY SET STATION GEAR  HEAN  SOCKEYE  TEST HEAN  HEAN T
THEHT. 40, IDENT. LENBTH FISHING  CATODH  FISHTYI !
(FA%)  TIHE HIES
iHIH) ‘
EE X EEEERES SRR EEE ST RS
FSUGATHIK 21 7
3TUGASHIN 317
STUGASHIY g7
OSUGAEHTE 51
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1981 IGUSHIK RIVER ESCAPEMENT TEST FISHING

By

R. Eric Minard
Alaska Department of Fish and Game
Division of Commercial Fisheries
DiT1lingham, Alaska

INTRODUCTION

An escapement test fishing project for the Igushik River system has been
conducted annually since 1976 (McBride 1978; McBride and Clark 1979). The
objective of the project is to obtain timely estimates of sockeye salmon
escapement into the lower portion of the Igushik River, soon after the fish
pass through the commercial fishery (Figure 1). This information is neces-
sary to facilitate management decisions as final enumeration of the Igushik
River salmon escapement occurs at the counting tower at the outlet of
Amanka Lake; approximately two to ten days removed from the commercial
fishery.

METHODS AND MATERIALS

Test Fishing

The location and methodology for gilinet test fishing were similar to that
used in 1979 (McBride and Clark 1979) and 1980 (McBride 1980). A 25 fm set
gillnet (5-3/8 inch mesh) was fished during each high tide at a single loca-
tion on the left bank facing upstream. The gillnet was set 15 minutes
before each high tide as indicated in the local tide books and remained
fishing 30 minutes or until approximately 25 salmon were caught, which ever
came first. The objective was to minimize the catch while still obtaining

a good estimate of fish passage rates.

The standard test fish index (catch per 100 fathom-hours) was calculated for
each set. Also, samples of length and weight composition were obtained
throughout the migration.

Tagging Studies

No tagging studies were conducted at the Igushik site in 1981. Reasoning
behind this decision came from the success in satisfying objectives set

forth in earlier tag experiments (McBride 1980). It had been found for two
consecutive years that better estimates of lag time were derived from corre-
lation analysis (McBride and Clark 1979; McBride 1980) than from the tagging
experiments, probably because of stress in the tagged fish. Further, the
past tagging studies had consistently documented that at the present fishing
site, flushing and drift problems were minimal or non-existent (McBride 1980).
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Figure 1

Location of the Igushik River counting tower, the village of Manokotak
and the Igushik inside test fishing site.
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Therefore the tagging experiments conducted in prior years were omitted from
the 1981 operational plan.

Escapement Estimates

Test fish indices were calculated for each high tide and averaged for each
day to yield a daily test fish index value. Intra-season estimates of the
accumulative escapement at the test fishing site for a particular day were
calculated by multiplying the accumulative test fish index for that day by
the best estimates of the number of spawners (at the tower) per test fish
index points (i.e., catchability factor) at that time. Intra-season esti-
mates of catchability were determined in two ways. First, catchability was
estimated from the relationship between the average size of sockeye caught
in the test fishery and catchability curves determined in prior years.
.Second, catchability was calculated by correlating accumulative test fish
indices with accumulative actual escapements at the counting tower during
subsequent 24-hour periods (Paulus 1968).

RESULTS

Test fishing was conducted from 19 June until 14 July (Table 1). The accumu-
lative test fish indices were found to closely parallel the accumulative tower
count escapement counts (Figure 2). Correlation analysis of the accumulative
test fish indices with the accumulative tower escapement estimates showed

that a 4-day lag time produced the best statistical fit between tower counts
and test fish indices (Table 2).

Escapement estimates in Table 3, based on test fishing indices, remained
within 30% of the actual escapement after 28 June (5% of the total escapement
had entered the river). The relationship of the number of spawners per index
point or catchability for 1981 was calculated by dividing the total tower
count escapement by the accumulative test fish indices with a 4-day estimate
of lag time:

532,896 spawners/37,974.7 indices = 14.03 spawners/index point.
Individual mean weight of sockeye salmon caught at the test fish site was cal-

culated at 3.3 kg (7.2 1bs). Both statistics were included into the long term
prediction model of catchability (Table 4 and Figure 3).
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Table 1. Sockeye salmon escapement into the Igushik River system as
indexed at the test fish site and enumeration at the counting
tower, 1981.

Average of Both Tides
For each Day
Daily Accumulative
Test Fish Test Fish Test Fish Daily Accumulative
Date Index Index Index Counts Counts
June 19 120.0 120.0 120.0 0 0
20 430.3
20 12.9 221.6 341.6 0 0
21 226.4
21 46.5 136.5 478 .1 1416 1416
22 454.7
22 136.1 295.4 773.5 1716 3132
23 709.6
23 218.2 463.9 1237.4 1578 4710
24 306.7
24 250.9 278 .8 ~1516.2 1908 6618
25 125.9
25 195.0 160.5 1676.7 3642 10260
26 114.3
26 99.0 106.7 1783.3 2550 12810
27 122.9
27 118.9 120.9 1904.2 702 13512
3 83.1 83.1 1887.1 1302 14814
29 190.2
29 120.0 155.1 2142.2 600 15414
30 571.4
30 1072.9 822,2 2964.4 1050 16464
July 1 741.8
1 562.3 652.1 3616.4 2562 19026
2 504.0
2 485.9 495.0 4111.4 8304 27330
3 775.4
3 1876.4 1325.9 5437.3 3270 30600
4 720.0
4 2923.6 1821.8 7259.1 5406 36006
5 1008 .0
5 4480.0 2744.0 10003.1 7680 43686
6 2125.7 '
6 3733.3 2929.5 12932.6 15762 59448
7 1560.0
7 3564.7 2562.9 15495.5 21720 81168
8 2705.5
8 4974.5 3840.0 19335.5 27768 108936
9 200.9
9 4009.4 3405.2 22740.6 39990 148926
10 3316.4
10 3908.6 3612.5 26353.1 45678 194604
11 1920.0
11 4061.5 2990.8 29343.9 41226 235830
12 1600.0 2990.8 32334.7 36918 272748
13 3840.0
13 2240.0 3040.0 35374.7 8116 330864
14 2400.0
14 2800.0 2600.0 37974.7 55422 386286
15 47340 433626
16 42912 476538
17 33120 509658
18 23238 532896
19 19140 552036
20 12546 564582
21 11088 575670
22 8190 583860
23 3876 87736
24 3408 591144
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Table 2. Correlation of accumulative test fish indices with escapement
counts at Igushik Tower with lag times from 3 to 6 days, 1%1.

Lag Time Correlation Coefficient
2 Day Lag .99341

3 Day Lag .99847

4 Day Lag . 99928 *

5 Day Lag .99515

6 Day Lag : .B533

* 4 Day Lag Time demonstrated highest correlation coefficient and was
used in this analysis.
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Table 3. Sockeye salmon escapement into the Igushik River system
as estimated by the Igushik River inside test fishing
project, 181,

Accumulative
Test Fish Estimated Actual
Date Index Escapementl Escapement2 A.ccuracy3
June 19 120.0 1685 4710 0.4
20 341.6 4796 6618 0.7
21 478 .1 6713 10260 0.7
22 773.5 10860 12810 0.8
23 1237.4 17373 13512 1.3
24 1516.2 21287 14814 1.4
25 le76.7 23541 - 15414 1.5
26 1783.3 25038 16464 1.5
27 1904.2 26735 19026 1.4
28 187.1 27899 27330 1.0
29 2142.2 30076 30600 1.0
30 2964.4 41620 36006 1.2
July 1 3616.4 50774 43686 1.2
2 4111.4 57724 59448 1.0
3 5437.3 76340 81168 0.9
4 7259.1 101918 108936 0.9
5 10003.1 140444 148926 0.9
6 12932.6 181574 194604 0.9
7 15495,5 217557 235830 0.9
8 19335.,5 271470 272748 1.0
9 22740.6 319278 330864 1.0
10 26353.1 369998 386286 1.0
11 29343.9 411988 433626 1.0
12 32334.7 453979 476538 1.0
13 35374.7 496661 509658 1.0
14 37974 .7 533165 - 532896 1.0

Estimated escapement = (accumulative test fisn index) x (no.
spawners/index point).

Actual escapement = accumulative escapement on day n + 4 (4 day lag
time) .

% Accuracy = estimated escapement/actual escapement.
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Table 4. Individual mean weight and spawners per index point of
sockeye salmon measured at the Igushik River test fishing
site from 1976 to 191.

Individual Spawners/
X weight Index
Year (kq) Point
1976 3.0) 46.8
1977 3.6 13.1
1978 3.0 40.4
1979 3.4 17.4
180 3.1 50.3
181 3.3 14.0

! Weight data from Igushik Subsection commercial catch.
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Number of Spawners per Index Point
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Fiqure 3. Correlation analysis of individual mean weight of Igushik

River system sockeye salmon with the number of spawners per
test fishing index noint, 1976-1981.
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