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ABSTRACT

Gillnet test fishing was conducted within Bristol Bay offshore waters during
9 June to 8 July 1983 to estimate sockeye (Oncorhynchus nerka) and chum (o.
keta) salmon run timing and total abundance several days before these species
actually reached commercial fishing districts. Gilinet test fishing was con-
ducted within Nushagak District during 29 June to 2 July to determine move-
ment patterns and index sockeye salmon abundance for stocks returning to
systems within this District. Gillnet test fishing was conducted within the
Kvichak, Egegik, Ugashik, and Igushik Rivers during 15 June to 26 July 1983
to estimate sockeye salmon spawning escapement from the commercial fishery
several days before actual counts were available from tower sites further
upriver in clear water. Such information was used by managers in determining
when to open and close commercial fishing periods so that escapement goals
could be met and surplus salmon could be harvested. Various methods of
obtaining abundance estimates from test fishing catch data were examined and
evaluated to determine which ones produced the most accurate results.

KEY WORDS: sockeye salmon, (oOncorhynchus nerka), Bristol Bay, test fishing,
migratory patterns, run abundance estimation.
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FOREWORD

The common goal of Bristol Bay Pacific salmon (oncorhynchus sp.) test fish-
ing projects is to provide fishery managers with estimates of salmon enter-
ing (total run) and leaving {escapement) commercial fishing areas before
actual catch or escapement statistics became available. Every major river
and lake system within Bristol Bay is managed to achieve a specific salmon
spawning escapement goal (i.e, the optimum number and distribution of salmon
which results in highest salmon production), while maximizing the commercial
harvest of salmon in excess of these goals.

The Port Moller offshore test fishing project was developed to provide esti-
mates of total salmon abundance several days before salmon reach commercial
fishing districts, located in turbid estuaries. District test fishing pro-
jects were developed to assess salmon abundance, distribution, and movement
patterns within fishing districts during fishery closures. Escapement test
fishing projects (i.e., within the Kvichak, Egegik, Ugashik, and Igushik
Rivers) were developed to provide estimates of salmon escaping the fisheries
to spawn in systems where visual counts cannot be made until several days
after salmon pass through fishing districts. Visual counts are made from
counting towers placed on river banks in clear water areas of rivers and
from aircraft. 1In general, the basis of calculating estimates of salmon

- abundance from test fishing projects is catch per unit of effort expressed
as:

Index Points = K [C/(F)(T)],

where C = number of salmon caught, F = length of gilinet fished, and K = a
constant used to convert the index into the desired unit of effort. Since
the beginning of these studies, the unit of effort has been defined as catch
per 100 fathom-hours (182 meter-hours), where K = 60 minutes x 100 fathoms =
6,000. Estimates of actual salmon abundance are based upon the assumed
catchability of the salmon (i.e., the fraction of the salmon population
caught by each unit of effort). The inverse of catchability is an estimate
of the total number of salmon represented by each index point (referred to
as return or escapement per index point). Estimates of catchability based
upon the past relationship to mean salmon size (length or weight) are used
early in the season to estimate abundance. Later in the season estimates of
lag time (the number of days required by salmon to travel from a specific
test fishing site to an area in which other abundance estimates can be made)
are used to determine catchability. More detailed discussions of analytical
methods are included within individual papers presented in this report, the
fifth in a series of Technical Data Reports concerning Bristol Bay test fish-
ing projects.

-viji-



1983 PORT MOLLER OFFSHORE TEST FISHING

By

Stephen M. Fried

Alaska Department of Fish and Game
Division of Commercial Fisheries
Anchorage, Alaska

INTRODUCTION

Offshore test fishing, conducted at Port Moler since 1967, has been used to
predict total sockeye (Oncorhynchus nerka) and chum (0. keta) salmon run

size about one week prior to arrival of these species at inshore commercial
fishing districts within Bristol Bay (Randall 1977, Meacham 1979, Huttunen

1980 and 1982, Eggers 1984). Specific objectives of this project have been
to:

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

2) Predict total run size of sockeye salmon into Bristol Bay; and

3) Obtain age composition information to monitor the performance of the
pre-season sockeye salmon forecast.

This report presents results of the 1983 Port Moller sampling program and
compares the performance of the various methods used to forecast run size
within the season. During 1983 most methods used underestimated actual run
size by 68% to 40%. Only the relationship between mean length and total run
size past years provided an inseason forecast similar to (within 6% to 2%)
the post-season estimate of 45.78 million sockeye salmon. However, perform-
ance of this model in past years has been quite variable (Eggers 1984), and
it has proven difficult to choose the best estimate from among the different
ones produced by the various methods. Use of pooled estimate, weighted by
the past reliability of each method, would eliminate the dilemma of trying
to choose the best estimate from among the various available ones.

METHODS

Test fishing was conducted at 11 stations, based at about 5 mi (8 km)
intervals, along a transect extending from Port Moller towards Cape Newenham
(Figure 1). Station one was about 28 mi (45 km) offshore of Port Moller,

on the 20 fm (36.4 m) contour, while station 11 was about 78 mi (130 km)
offshore. In general, odd-numbered stations were fished the same day on

an outgoing trip, and even-numbered stations were fished the next day on.

an incoming trip. Fishing time was approximately one hour for each station,

-1-
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Figure 1. Transect fished during the Port Moller sockeye and chum salmon off-
shore gilinet test fishery, 1983.
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buf, since the net was picked as it was retrieved, stations with large catches
had longer fishing times.

Fishing was done with gill nets 364 m (200 fm) Tong, doubly hung (60 meshes
deep), having 13.7 cm (5-3/8 in) stretched mesh and made from twist cable
lay nylon dyed green. Nets were fished from the F/V WALTER N, a 22 m (73 ft)
vessel chartered for the 1983 season. Stations were located using Loran C
coordinates. A hydraulic reel was used to set and retrieve the net, which
was set parallel to the transect (i.e., perpendicular to the migration route
of salmon into Bristol Bay).

Catches were standardized as salmon caught per 182 m (100 fm) of net fished
per hour, hereafter referred to as index points (Appendix Tables 1 and 2).
Index points from stations not fished due to inclement weather or mechanical
breakdowns were estimated by linear interpolation. A1l sockeye salmon caught
were aged (using scale samples), weighed (round weight, kg), measured (mid-
eye to tail fork length, mm) and identified according to sex (Appendix Table
3). Mean lengths and weights from each station were weighted by station
index points to calculate daily means (Appendix Table 4). Climatological
data, including water surface and air temperatures, wind direction and vel-
ocity, tide stage and cloud cover, were recorded during each set (Appendix
Tables 5 and 6).

Sockeye Salmon

Several models were used to estimate sockeye salmon abundance based upon data
collected from previous test fishing operations at Port Moller (Appendix Table
7). In general, models could be classified into two general categories: (1)
cumulative abundance estimators, and (2) total run size estimators.

Cumulative Abundance:

Cumulative numbers of sockeye salmon passing the Port Moller transect were
calculated by multiplying cumulative sockeye salmon index points (C) by a
return per index point (RPI) value. Two methods were used to estimate RPI.
The first was based upon the past relationship between mean length (L, mm,
mid-eye to tail fork) of sockeye salmon caught during Port Moller test fish-
ing, and RPI calculated after the season. The equation used during 1983 was
only based upon data from 1968-79; data from 1980 and 1981 were considered
to be outliers (Eggers 1984):

54 | -19.48

1.1 RPI, =5.417 x 107" L

L

The relationship between mean round weight and RPI was not used, since it
performed poorly in past years (Huttunen 1982).

The second method determined RPI by finding the best least squares estimate
of the number of days required for sockeye salmon to travel from Port Moller
to inshore waters (°1, lag time). For a given lag time, the RPI that mini-
mized the sum of the squared deviations between predicted and observed cumu-
lative inshore returns (the error function) was calculated using the following
equation (Mundy and Mathisen 1981):

-3-



t+Al t+al

_ 2
i=1 i=]
iand t = th and t th days of samp11ng, respectively, C. = cumulative Port
Moller 1ndex points on day i, = cumulative inshord returns on day

i+Al. The lag time and corresponé1ng RPI which gave the minimum value for
the equation, within a range of reasonable Tag time values, was used to
estimate the cumulative number of sockeye salmon which passed the Port Moller
transect.

Total Run Size:

Two methods were used to estimate total run size (N). Both depended upon
the occurrence of density dependent growth (i.e., growth decreased as abun-
dance increased) during the time Bristol Bay sockeye salmon remained at sea
(Rogers 1978; Huttunen 1979). The first method was based upon the historic
relationship between mean Tength (L) or weight (W) of sockeye salmon caught
during Port Moller test fishing and total run size. Equations used during
the 1983 season were based upon data from 1968-81 in which mean length (L)
was expressed in mm, but mean weight (W) was expressed in 1bs:

3.1 N = 415.4 - 0.702 L, and

6 ,~7.28

3.2 N, =7.8641 x 10° W

W

The second method (length-temperature model) was based upon the historic
relationship between mean length of sockeye salmon in the total inshore
return (L1), the sum of mean June Cold Bay air temperatures for the two
years immediately preceding the return (i.e., an index of marine climate
during ocean residence, X) and total inshore return (Huttunen 1979):

4.1 In[N] = 18.789-10.791 Tn[Ly] x 11.518 In[X].

However, mean length of sockeye salmon sampled from the inshore return (Ly)
has tended to be smaller than mean length of sockeye salmon captured during
Port Molier test fishing (L), due to the lower catchability of smaller sock-
eye salmon in test fishing g111 nets. Therefore, L] was estimated from L
using the following relationship (Eggers 1984):

5.1 Ly = -85.082 + 1.135 L.

Age Class Composition:

Age class composition of sockeye salmon caught at Port Moller was monitored
during the season to indicate whether actual run size was 1ikely to deviate
from pre-season expectations. Port Moller age class composition estimates
were adjusted during the season to account for the lower catchability of
smaller sockeye salmon, since the proportion of two-ocean sockeye salmon in
the total run has been about 6% higher than that in Port Moller test fishing
catches (Eggers 1984).



While deviations from the expected age class composition indicate that actual
run size will probably differ from the pre-season forecast, it is not possible
to adjust the pre-season forecast based upon such observations. However,
Eggers (1984) has shown that age data may be used to indicate whether the
actual run will be less than the pre-season expectations. His method was
based upon the relationship between deviations of actual (total inshore return)
from forecasted (pre-season) total run size and deviations of actual (Port
Moller) from forecasted (pre-season) proportion of two-ocean sockeye salmon.
Total run size has always been less than the pre-season forecast whenever the
proportion of two-ocean sockeye salmon within Port Moller catches has been at
least 10% less than that in the pre-season forecast (Appendix Figure 1).

Chum Salmon

Cumulative numbers of chum salmon passing the Port Moller transect were cal-
culated by multiplying cumulative chum salmon index points by the historic
mean RPI of 9,946 chum salmon per index point. Chum salmon mean size has

not proven to be a good predictor of RPI (Huttunen 1982). No attempts were
made to forecast total run size within season.

RESULTS AND DISCUSSION

Sockeye Salmon

A total of 1,019 sockeye salmon were caught during Port Moller test fishing
(Table 1). Daily catches ranged from 8 to 103 sockeye salmon. These catches
resulted in a total of 645.15 index points, including interpolated values for
missed fishing time. Overall mean length and weight of sockeye salmon cap-
tured were 528 mm (20.8 in) and 2.6 kg (5.7 1bs), respectively.

Cumulative Abundance:

During the first half of the season, estimates of sockeye salmon cumulative
abundance were made using the relationship between mean length and RPI (equa-
tion 1.1) (Table 2). Mean length fluctuated most during the first four days
of sampling (521-531 mm), but quickly stabilized for the remainder of the
season (527-529 mm) (Table 1). RPI values calculated using daily updated
(running) mean lengths ranged from 44,558 at a mean length of 531 mm to
64,531 at a mean Tength of 521 mm.

Lag time analysis (equation 2.1) was first used on 28 June and produced esti-
mates of daily passage similar to those based upon mean length until 3 July,
when lag time analysis estimates began to exceed those based upon mean length
(Table 2). During the season, lag time estimates ranged from six to 10 days.
In past years, lag time estimates made after the season have ranges from five
to 12 days (mean 6.7 days; standard deviation 2.0 days).

The best estimates of cumulative passage of sockeye salmon across the transect

were considered to be those calculated after the season using a lag time of
seven days (Table 2). Comparisons of these estimates with those made during

-5-



Table 1. Daily summary of sockeye salmon catch and index, running mean weight
and length, and estimated passage for the Port Moller offshore test
fishery, 1983.
Running Mean
Passage?
Stations Weight Length

Date Fished Catch  Index (kg) (mm) * Daily Cumulative .
6/09 5 10 5.16 2.67 528 355,713 355,713
6/10 5 10 5.03 2.79 531 347,205 702,918
6/11 6 21 11.36 2.60 523 78,654 1,486,573
6/12 5 19 9.29 2.60 521 640,883 2,127,456
6/13 6 25 12.58 2.66 527 867,556 2,995,013
6/14 5 17 8.61 2.68 527 594,315 3,589,329
6/15 2 20 19,57 2.69 527 1,349,932 4,939,261
6/16 5 65 30.53 2.70 529 2,105,943 7,045,204
6/17 6 9 4.85 2.69 529 344,532 7,379,737
6/18 5 57 28,51 2.70 529 1,966,695 9,346,433
6/19 3 20 12.95 2.68 528 893,729 10,240,162
6/20 0 13 13,75 2.68 528 948,604 11,188,766
6/21 6 27 14,55 2.69 529 1,003,574 12,192,341
6/22 5 74 37.07 2.65 527 2,557,272 14,749,614
6/23 0 33 33.33 2.65 527 2,299,416 17,045,030
6/24 5 55 29,56 2.64 527 2,039,502 19,088,534
6/25 6 8 4.33 2.64 527 298,419 19,386,954
6/26 2 & 38.90 2.63 527 2,683,470 22,070,424
6/27 6 26 14.31 2.63 527 987,485 23,057,908

1 6/28 5 60 31.86 2.64 528 2,197,746 25,255,654
6/29 4 23 11.25 2.64 528 776,28 26,031,938
6/30 5 103 51.86 2.60 527 3,578,116 29,610,054
7/01 6 37 19.53 2.60 527 1,347,3% 30,957,452
7/02 5 89 46.81 2.60 527 3,229,448 34,186,900
7/03 6 45 24,51 2.60 527 1,690,973 35,877,879
7/04 5 80 43.38 2.59 527 2,992,465 38,870,340
7/05 2 37 32.08 2,59 528 2,213,140 41,083,474
7/06 0 22 22.40 2.59 528 1,545,362 42,628,840
7/07 6 21 11.91 2.60 528 821,922 43,450,764
7/08 4 26 15,32 2.60 528 1,056,849

44,507,614

1

Includes interpolated values for missed fishing time.
from mid-eye to tail fork.

Length measured

Based upon 68,989 sockeye salmon per index point and a 7-day lag time.
Calculated from least squares fit of cumulative inshore returns through

7/08 (36,376,674) and cumulative index points through 7/01 (448).



Table 2.

Daily cumulative estimates of sockeye salmon passage across the

Port Molier transect and comparisons with the post-season esti-
mates, 1983.

Qumlative Passage Across Transect

Estimated Within

Within Season Estimates Post-season Season Accuracy?
Estimate
Date  Method I' Method II? (7 day lag time) Method I  Method II
6/09 256,748 355,713 -0.278
6/10 454,046 702,918 -0.354
6/11 1,290,628 1,486,573 -0.132
6/12 1,990,134 2,127,456 -0.065
6/13 2,241,743 2,995,013 -0.252
6/14 2,686,271 3,589,329 -0.252
6/15 * 2,713,119 4,939,261 -0.451
6/16 3,055,416 7,045,204 -0.566
6/17 4,196,199 7,379,737 -0.431
6/18 5,495,026 9,346,433 -0.412
6/19 * 6,102,444 10,240,162 -0.404
6/20 * 8,070,159 11,188,766 -0.279
6/21 8,382,245 12,193,341 -0.313
6/22 10,644,705 14,749,614 -0.278
6/23 * 12,759,660 17,049,030 -0.252
6/24 14,225,204 19,088,534 -0.255
6/25 14,403,681 19,386,954 -0.257
6/26 16,509,356 22,070,424 -0.253
6/27 16,991,892 23,057,908 -0.263
6/28 18,188,794 25,255,654 -0.280
6/29 18,618,430 14,712,346 (7 days) 26,031,938 -0.28 -0.435
21,489,304 (10 days) -0.175
6/30 21,469,404 16,401,425 (9 days) 29,610,054 -0.275 -0.446
7/01 22,609,474 22,392,364 (7 days) 30,957,452 -0.270 -0.277
21,09 ,056 (9 days) -0.319
7/02 24,838,500 25,859,878 (7 days) 34,186,900 -0.273 -0.244
7/03 26,132,982 29,917,984 (7 days) 35,877,870 -0.273 -0.166
7/04 29,090,002 38,870,340 -0.252
7/05 * 28,361,436 37,787,644 (7 days) 41,083,474 -0.310 -0.080
7/06 * 42,628,840
7/07 36,797,780 (6 days) 43,450,764 -0.153
7/08 39,053,934 (6 days) -0.123
Mean -0.295 -0.213
or
-0.241
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Based on relationship between mean length and RPI.
Based on assumed lag time from Port Moller to inshore waters.
[(Within season estimate) - (Post-season estimate)]/Post-season estimate.

Within season estimate includes interpolated values for missed fishing
time.



the season showed that within-season both methods (equations 1.1 and 2.1)
underestimated actual abundance. Length model estimates were about 30%
lower and Tag time analysis estimates were about 20 to 24% lower than post-
season estimates.

Total Run Size:

Estimates of total run size inshore return based upon the length, weight,

and length-temperature models varied greatly during the season (Table 3).

The length model (equation 3.1) produced estimates (final estimate, 44.7
million) closest to the actual post-season total run size estimate (45.8
million). The weight and length-temperature models (equations 3.2 and 4.1,
respectively) produced final total run size estimates (24.4 and 26.9 million,
respectively) that were 68 and 40% lower than the post-season estimate,
respectively.

Age Class Composition:

The age composition of the Port Moller sockeye salmon catch was very similar
to that of the pre-season forecast (Table 4). The adjusted two-ocean age
composition of the Port Moller sockeye salmon catch (76.4%) was higher than
that of the pre-season forecast (69.3%). However, a greater than forecast
proportion of two-ocean sockeye salmon in Port Moller catches has not proven
to be a reliable indicator of actual inshore returns in past years (Appendix
Figure 1). The actual proportion of two-ocean sockeye salmon in the 1983
inshore return (81.1%), as well as actual total run size, was greater than
that predicted prior to the season and from Port Moller catch data. The
deviations of actual from predicted returns were mostly due to a much larger
than anticipated return of age 4, sockeye salmon to the Kvichak River system.

Chum Salmon

A total of 97 chum salmon were caught during Port Moller test fishing (Table
5). These catches resulted in a total of 55.21 index points, including
interpolated values for missed fishing time.

A total of 657,639 chum salmon were estimated to have passed the Port Moller
transect during the season. The post-season estimate of total run size was
1.8 million, about 174% greater than Port Moller catches predicted. Reasons
for the large discrepancy between the prediction made during the season and
the estimate made after the season are not known at this time.



Table 3. Daily forecasts of sockeye salmon total run for Bristol Bay, 1983,
using Port Moller test fishing data. The post-season estimate
(catch and escapement) was 45.78 million sockeye salmon.

Total Run Size Estimates (millions of sockeye)

Length-Temperature
Date Length Model Weight Model Model
6/09 44.7 20.0 26.9
6/10 42.6 14.6 25.4
6/11 48.3 24.1 29.9
6/12 49.7 24.1 31.4
6/13 45.5 20.2 27.5
6/14 45.5 19.5 27.5
6/15 45.5 19.0 27.5
6/16 44.0 18.3 26.4
6/17 44.0 19.0 26.4
6/18 44.0 18.5 26.4
6/19 44.7 19.5 26.9
6/20 4.7 19.0 26.9
6/21 44.0 19.0 26.4
6/22 45.5 20,7 27.5
6/23 45.5 20.7 27.5
6/24 45.5 21.8 27.5
6/25 45.5 21.8 27.5
6/26 45.5 22.4 27.5
6/27 45.5 22.1 27.5
6/28 44.7 21.8 26.9
6/29 44.7 21.5 26.9
6/30 45.5 23.8 27.5
7/01 45,5 23.8 27.5
7/02 45.5 24.1 27.5
7/03 45.5 24.1 27.5
7/04 45.5 24.7 27.5
7/05 44.7 24.7 26.9
7/06 44.7 24.7 26.9
7/07 44.7 24.4 26.9
7/08 44.7 24.4 26.9




Table 4. Comparisons of age class composition predicted prior to and within
the season to the actual estimated age class composition of the
total Bristol Bay sockeye salmon run, 1983.

Age Class Proportions

Pre-season Port Moller Within Season Inshore

&ge Class Forecast Catch Forecast! Total Run

4 49.8 50.8 - 60.4

5 19.5 18.8 - 20.7
Total two-ocean 69.3 69.6 76.4 8.l

5 20.7 19.7 - 15.1

6 10.0 9.5 - 2.8
Total three-ocean 30.7 29.2 23.6 17.9
Others 6.0 1.2 - 1.0

Based upon adjusted proportion of two-ocean sockeye salmon in Port Moller
catch. Calculated from equation Y=5.539+1.018X, where Y = estimated pro-
portion of two-ocean sockeye salmon in inshore return and X = proportion

of two-ocean sockeye salmon in Port Moller catch (Eggers 1984).
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Table 5. Daily summary of chum salmon catch and index, and estimated passage
for the Port Moller offshore test fishery, 1983.

$ of Passage'
Stations
Date Fished Catch Index Daily Cumulative
6/09 5 0 0.00 0 0
6/10 5 2 1.01 10,029 10,029
6/11 6 3 1.53 15,240 25,269
6/12 5 3 1.44 14,329 39,599
6/13 6 2 1.04 10,385 49,984
6/14 5 1 .48 4,812 54,797
6/15 2 2 2.07 20,588 75,38
6/16 5 10 4.73 47,000 122,385
6/17 6 2 1.07 10,644 133,049
6/18 5 8 3.98 39,618 172,668
6/19 3 1 .69 6,867 179,535
6/20 0 1 1.16 11,537 191,072
6/21 6 3 1.63 16,18 207,254
6/22 5 5 2.73 27,188 234,443
6/23 0 1 1.90 18,897 253,340
6/24 5 2 1.07 10,619 263,959
6/25 6 0 0.00 0 263,959
6/26 2 3 1.36 13,495 277,455
6/27 6 1 .54 5,376 28,81
6/28 5 6 3.34 33,198 316,030
6/29 4 4 2.00 19,912 335,942
6/30 5 5 2,57 25,574 361,516
7/01 6 7 3.59 35,718 397,235
7/02 5 2 1.05 10,428 407,664
7/03 6 5 2.72 27,017 434,681
7/04 5 14 7.51 74,702 509,384
7/05 2 0 6.14 61,068 570,452
7/06 0 0 4.77 47,442 617,894
7/07 6 6 3.40 33,778 651,672
7/08 4 1 .60 5,967 657,639

* Includes interpolated values for missed fishing time.

! Based upon 9,946 chum inshore returns per index point.
mean return per index point observed in past years.

11~

Calculated from
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Appendix

Table 1.

summarized by station, 1983.
by asterisks).

Port Moller sockeye salmon daily test fishing index values

(Interpolated values indicated

Station

Date 1 2 3 4 5 6 7 8 9 10 11 Total

6/09 0.66 =~ 0.00 -~ 3.47 - 1.03 - 0.00 - - 5.16

6/10 -~ 0.06 - 0.9 - 1.55 - 1.15 = 1.01 - 5.03

6/11 0.50 =~ 0.00 - 3.79 - 3.60 - 3.47 - 0.00 11.36

6/12 -~ 3.50 = 3.90 - 0.00 - 1.40 - 0.49 =~ 9.29

6/13 0.00 =~ 6.45 -~ 0.00 -~ 5.59 = 0.00 - 0.54 12.58

6/14 -~ 2,16 - 3,50 - 1.93 - 1.02 - 0.00 - 8.61

6/15 0.52 = 0.00 - - - - - - - - 19,57

6/16 - 12.66 -~ 2.65 = 5.41 - 6.72 - 3.09 - 30.53

6/17 0,51 - 1.04 - 1.09 - 1.10 - 0.00 - 1.10 4.84

6/18 -~ 2.50 = 4,03 - 11.16 - 10.82 - 0.00 -  28.51

6/19 - - - - 4,95 - 3.7 - 0.55 - -  12.95*
6/20 =~ - - - - - - - - - - 13,75*
6/21 3.34 -~ 0.52 = 2.14 - 0.51 - 7.50 - 0.54 14.55

6/22 = 3.43 - 2,12 - 0.00 - 13.3¢ - 18,18 - 37.07
6/23 =~ - - - - - - - - - -  33,33%
6/24 -~ 3.27 - 4,29 - 0.00 - 8.79 - 13.21 - 29.56

6/25 -~ - 0.56 -~ 0.56 - 1.06 - 0.58 - 0.00 4.33!
6/26 - 16.73 - 22.16 =~ - - - - - -  38.89

6/27 0,57 - 4.53 - 0.54 - 3,65 - 0.54 = 4.49 14.32

6/28 - 0.57 -~ 9.07 - 5.61 = 0.00 - 16.61 -  31.86

6/29 0.00 -~ 1.09 - 10.16 -~ 0.00 - - - -  11.25

6/30 - 4.86 - 4.66 =~ 30.47 - 10.19 - 1.68 =« 51.8

7/01 0.56 = 0.00 -~ 10.08 - 4,95 - 3.40 - 0.54 19.53

7/02 - 18.06 -~ 7.50 =~ 7.64 - 2.40 -~ 11.21 - 4.8

7/03 2.18 -~ 5.56 - 11.05 - 1.14 - 2.8 - 1.75 24.51

7/04 - 6.79 - 8.00 - 13.85 - 412 - 10.62 -  43.38

7/05 3.2 - 3,50 = - - - - - - 0.00 32.08*%
7/06 -~ - - - - - - - - - - 22.40%*
7/07 0.57 - 4.53 - 3.9 - 0.00 - 2.86 - 0.00 11.92

7/08 - - - 3.60 - 0.00 - 7.06 - 4.66 -  15.32

Total 12.63 74.53 27.78 74.46 51.79 77.62 26.38 67.37 21.73 80.76 8.96 645.15

$ 2.4 14.3 5.3 14,2 9.9 14.8 5.0 12.9 4.1 15.4 1.7

1 Station 12 fished: 1index = 1.57
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Appendix Table 2.

cated by asterisks).

Port Moller chum saimon daily test fishing index values
summarized by station, 1983.

(Interpolated values indi-

Station

Date 2 3 6 7 8 10 11 Total
6/09 - 0.00 - 0.00 - - 0.00 0,00
6/10 0.00 - 0.00 - 0.50 0.50 - 1.00
6/11 - 0.00 - 0.00 - - 0.00 1.53
6/12 .00 - 0.00 - 0.47 0.00 1.45
6/13 - 0.54 - 0.51 =~ - 0.00 1.55
6/14 g.00 -~ 0.48 - 0.00 0.00 - 0.48
6/15 - 0.00 - - - - - 2.60*
6/16 0.00 =~ 0.98 - 2.24 0.44 - 4.72
6/17 - 0.52 - 0.5 =~ - .00 1.07
6/18 1.00 - 0.93 - 0.54 0.00 =~ 3.98
6/19 - - - 0.00 - - - 3.20*
6/20 - - - - - - - 2.42*
6/21 - 0.00 - 0.00 -~ - 0.00 1.64
6/22 0.57 - 2.16 - 0.00 .00 - 2.73
6/23 - - - - - - - 1.90*
6/24 0.00 - 0.00 - 0.52 0.55 =~ 1.07
6/25 - 0.00 - 0.00 - - 0.00 0.00
6/26 0.82 - - - - - - 1.36
6/27 - 0.00 - 0.00 - - 0.00 0.54
6/28 0.00 - 1.12 - 1.18 0.54 - 3.34
6/29 - 0.00 - .00 - - - 2.96%
6/30 0.00 - 1.41 - 0.00 0.00 - 2.58
7/01 - 0.00 - 0,00 - - 0.00 3.59
7/02 0.49 - 0.00 - 0.00 0.56 =~ 1.05
7/03 - 0.00 - 0.57 - - 0.00 2,72
7/04 l1.76 =~ 3.08 - .00 l1.59 - 7.51
7/05 - 0.00 - - - - - 6.14*
7/06 - - - - - - - 4.77*
7/07 - 0.57 - 0.00 -~ - 0.00 3.40
7/08 - - 0.00 - 0.00 0.00 - 0.60
Actual Interpolated Total 71.90
Total 4.58 1.59 10.16 1.63 5.45 .76 4.18 0.00 50.46
% 9.1 3.2 20.1 3.2 1l0.8 5 8.3 0.00 100.0
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Appendix Table 3.

Age, length (mid-eye to tail fork, mm), and weight (round weight, kg) statistics for
sockeye salmon caught during Port Moller test fishing, 1983.

AGE GROUP
4 4 5 5 6 6 6 7 TOTAL
1 2 2 3 2 3 4 3
MALES
PERCENT 0.40 30.10 9,40 12.50 0.20 2.50 0.10 0.10 55.30
MEAN LENGTH 559.25 519.90 561.33 530.13 558.50 58 .83 549,00 595,00 532.67
ST ERROR 12.28 1.27 3.27 1.88 17.50 7.97 0.00 0.00 1.06
SAMPLE SIZE 4 268 85 113 2 23 1 1 497
MEAN WEIGHT 2.93 2.54 3.13 2.62 3.45 3.47 0.00 0.00 2.71
STD ERROR .23 .03 0.07 0.04 0.00 0.21 0.00 0.00 0.02
SAMPLE SIZE 4 160 54 67 1 13 0 0 299
FEMALES
PERCENT 0.00 23.30 10.00 8.40 0.20 2.70 0.00 0.10 44,70
MEAN LENGTH 0.00 509.00 547.11 517.95 539.50 550.68 0.00 557.00 521,97
STD ERROR 0.00 1.21 2.48 1.82 19.50 6.27 0.00 0.00 0.99
SAMPLE SIZE 0 207 90 76 2 25 0 1 401
MEAN WEIGHT 0.00 2.30 2.80 2.46 3.30 '2.88 0.00 3.00 2.48
STD ERROR 0.00 0.02 0.04 0.04 0.00 0.10 0.00 0.00 0.02
SAMPLE SIZE 0 124 65 43 1 18 0 1 252
SEXES COMBINED
PERCENT 0.40 53.40 19.40 20.90 0.40 5.20 0.10 0.20 100.00
MEAN LENGTH 559.25 515.14 554.00 525.23 549.00 565.66 549.00 576 .00 527.89
STD ERROR 12.28 0.89 2.04 1.34 13.10 5.02 0.00 0.00 0.73
SAMPLE SIZE 4 475 175 189 4 48 1 2 898
MEAN WEIGHT 2.93 2.44 2.96 2.56 3.38 3.16 0.00 3.00 2.61
STD ERROR 0.23 0.02 0.04 0.03 0.00 0.10 0.00 0.00 0.02
SAMPLE SIZE 4 284 119 110 2 31 0 1 551




Appendix Table 4.

Port Moller sockeye salmon daily test fishing indices and

mean lengths (mid-eye to tail fork) by ocean age, 1983.

Total 2=-Ccean 3=Ccean

Mean Mean Mean

Lergth Length Length
Date Catch Index () Percent Index (mm) Percent Index (mm)
6/09 10 5.16 528.00 40.00 2.06 517.00 60.00 3.10 535.33
6/10 10 5.03 534.10 70.00 3.52 519.57 30.00 1.51 568.00
6/11 2 11.36 517.75 80 .00 9.09 504.62 20.00 2,27 570.25
6/12 19 9.29 508.27 36.36 3.38 479.25 63.64 5.91 524.86
6/13 25 12.58 542.73 45 .45 5.72 527 .40 54.55 6.86 555.50
6/14 17 8.61 529.76 58.82 5.06 507.50 41.18 3.55 561.57
6/15 1 19.57 573.00 0.00 0.00 0.00 100.00 19.57 573.00
6/16 65 30.53 531.14 65.45 19.98 515.72 34.55 10.55 560.37
6/17 9 4,85 520.00 55 .56 2.69 517.40 44.44 2.16 523.25
6/18 57 28.51 528.62 66,00 18.82 515.24 34.00 9.69 554,59
6/19 17 12.95 518.88 76 .47 9.90 516.69 23.53 3.05 526.00
6/20 0 13.75 - 70.73 9,73 - 29.27 4,02 -
6/21 27 14.55 531.68 59.09 8.60 518.38 40,91 5.95 550.89
6/22 74 37.07 522.27 a.82 30.33 517.98 18.18 6.74  541.58
6/23 0 33.33 - 70.73 23.57 - 29.27 9.76 -
6/24 55 29.56 521.65 g.63 24.13 514.97 18.37 5.43 551.33
6/25 8 4,33 534.86 7i.43 3.09 517.40 28.57 1.24 578.50
6/26 82 38.90 527.95 80.00 31.12 519.39 20.00 7.78 562.21
6/27 26 14.31 531.18 63.64 9.11 528.07 36.36 5.20 536.62
6/28 60 31.86 534.51 66.04 21.04 519.94 33.96 10.82 562.83
6/29 23 11.25 531.57 80.95 9.11 524.29 19.05 2.14 562.50
6/30 103 51.86 524.27 86 .67 44.95 517.86 13.33 6.91 565,92
7/01 37 19.53 524.49 81.82 15.98 517.30 18.18 3.55 556 .83
7/02 89 46.81 529.79 77.63 36.34 520.20 22,37 10.47 563.06
7/03 45 24.51 525.68 82.86 20.31 514.48 17.14 4.20 579.83
7/04 80 43.38 528.24 85.14 36.93 522.71 14.86 6.45 559.91
7/05 12 32.08 548.63 45,45 14.58 516.00 54 .55 17.50 575.83
7/06 0 22.40 - 70.73 15.84 - 29.27 6.56 -
7/07 21 11.91 530.80 75.00 8.93 519.07 25.00 2.98 566 .00
7/08 26 15.32 527.76 80.95 12.40 517.94 19.05 2.92 569.50
Total 1019 645.15 456 .32 188.83
Mean 527 .602 . 518.53 558.97
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Appendix Table 5.

Daily surface water temperature (C) recorded at Port

Moller test fishing

stations, 1983.

Station

Date 1 2 3 4 5 6 7 8 ) 10 11 12  Mean
6/09 8.0 - 8.5 =~ 8.0 - 8.0 - 8.0 - - - 8.1
6/10 - 10,0 -~ 9.0 -~ 9.0 =~ 8.0 - 7.0 - - 8.6
6/11 8.5 - 8.5 - 9.5 - 3.0 - 8.5 =~ 85 - 8.8
6/12 - 9.0 - 8.0 - 8.0 - 85 - 8.0 - - 8.5
6/13 8.5 =~ 3.0 - 9.0 - 8.5 - 9.0 - 3.0 - 8.8
6/14 - 9.0 =~ 9.5 - 9.5 - - - 8.5 =~ - 9.1
6/15 10.5 - 9.5 = - - - - - - - - 10.0
6/16 - 9.0 - 9.5 - 9.0 - 9.0 - 9.0 -~ - 9.1
6/17 9.5 = 9.5 =~ 9.0 - 9.0 -~ 9.0 = 8.5 - 9.1
6/18 - 9.0 =~ 9.5 - 9.5 - 9.5 - 9.0 =~ - 9.3
6/19 - - - - 9.5 =~ 3.5 =~ 9.0 - - - 9.3
6/20 -~ - - - - - - - = - - - -

6/21 8.5 - 9.0 - 3.0 -~ 9.5 = 16.0 - 9.5 =~ 9.3
6/22 - 9.5 =~ 9.5 =~ 9.5 - 9.5 - 8.0 - - 9.4
6/23 - - - - - - - - - - - - -

6/24 - 9.0 - 9.5 -~ 9.5 =~ 9.5 ~- 9.5 =~ - 9.4
6/25 -~ - 11.0 - 9.5 = 9.5 = 9.5 = 9.5 =~ 9.7
6/26 - 9.0 =~ 9.0 - - - - - - - - 9.0
6/27 7.0 =~ 8.0 = 8.5 - 9.5 - 9.5 =~ 9.5 - 8.7
6/28 - 9‘5 - 9.5 - 9.0 0 9-5 - 9-5 - T 904
6/29 8.0 - 9.0 =~ 9.0 - 9.5 - - - - - 8.9
6/30 - 9.5 - 9.5 - 10.0 - 10,0 O 10.0 - - 9.8
7/06 9.0 =~ 9.0 - 10.0 - 10.5 - 1.5 - 11.0 - 10.2
7/02 - 1.0 -~ 11.0 - 11.0 -~ 11.0 - 1.0 - - 11.0
7/03 9.5 - 0.0 - 10.5 - 10.5 - 11.5 = 11.0 =~ 10.5
7/04 - 11.0 - 11.0 -~ 11.0 - 1.0 - 11.0 - - 11.0
7/05 11.0 - 10.5 - - - - - - - - - 10.8
7/06 - - - - - - - - - - - - -

7/07 8.5 - 9.5 - 10.0 - 10,5 - 1.0 - 1.0 - 10.1
7/08 - - - 10.5 - 11.0 - 11.0 - 11.0 - - 10.9
Mean 8.9 95 9.3 9.6 93 9.7 9.5 9.7 9.7 9.4 9.7 9.0 9.5
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Appendix Table 6. Daily wind velocities (km/h) recorded at Port Moller test

fishing stations, 1983.

Station

Date 1 3 4 5 6 7 8 9 10 11 12 Mean
6/09 5.6 9.3 - 27.8 - 27.8 - 222 - = = 18,5
6/10 - - 37 - 37 - 37 - 371 - = 3.7
6/11 24.1 37 - 37 - 37 - 185 - 204 - 12.4
6/12 -~ - 14.8 - 185 - 185 =~ 27.8 - -  20.4
6/13 3.7 37 - 93 - 185 - 13.0 - 93 - 9.
6/14 - - 27.8 - 20.4 - 148 - 148 - -  20.0
6/15 11.1 111 - = = = = - - - - 1.4
6/16 - - 27.8 - 333 - 333 - 333 - - 30.0
6/17 7.4 37 - 00 - 0.0 - 56 - 37 - 3.4
6/18 - - 0.0 - 337 - 7.4 - 22 - -~ 6.7
6/19 - - - 56 - 56 =- 56 = - = 5.6
6/20 - - = = e e e e e e e .
6/21 13.0 9.3 - 13.0 - 13.0 - 13,0 - 93 - 11.8
6/22 - - 426 - 27.8 - 13.0 - 7.4 - - 256
6/23 -~ e
6/24 - - 1.1 - 20.4 - 278 - 185 - =~ 19.3
6/25 - 00 - 93 - 93 - 93 - 93 93 7.8
6/26 - - 5.6 - - = = = = = - .3
6/21 27.8 185 - 27.8 - 333 - 185 - 185 - 24,1
6/28 - - 0.0 - 00 - 00 - 0.0 - - 0.0
6/29 5.6 20,4 - 27.8 - 463 - 0.0 - - - 20.0
6/30 - - 0.0 - 0.0 - 7.4 - 37 - - 2.2
7/01 0.0 00 - 7.4 - 93 - 0.0 - 0.0 - 2.8
7/02 - - 37 - 7.4 - 93 - 37 - - 546
7/03 9.3 10.2 - 13.0 - 13.0 - 13.0 - 13.0 - 11.9
7/04 - - 1.7 - 167 - 13.0 - 93 - - 13.0
7/05 27.8 278 - - - - - - - - - 21.8
7/06 - - - - - - e e e - e
7/07 1.9 19 - 93 - 130 - 27.8 - 27.8 - 13.6
7/08 - - 00 - 0.0 - 0.0 - 0.0 - 0.0 0.0
Mean 12.5 9.2 15.7 12.8 11.7 16.1 12.4 12.4 11.8 4.7 14.9
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Appendix Table 7.

air temperature indices, Bristol Bay, 1968-1983.

Total inshore return and mean length of sockeye salmon
in relation to Port Moller test fishing and Cold Bay

Inshore N

Return Cold Bay Port Moller? Inshore
Inshore Port (Thousands) Air Mean
Return Moller Per Index Temperature Mean Mean Length

Year (Million) Index Point Index ( F) Weight (kg) Length (mm) (mm)?
1938 8.00 305.95 26.15 91.0 2.54 545.53 534.7
1969 18.97 602.97 32.16 92.2 2.40 537.79 520.2
1970 39.39 823.38 47 .84 92.3 2.22 526.11 510.5
1971 15.82 680.50 23.35 9.7 2.65 549.37 552.4
19f2 5.37 97.72 54.95 88.3 2.94 553.70 543.7
1973 2.42 339.60 7.13 82.1 3.31 582.87 572.9
1974 10.94 - - 84.1 - - 527 .6
1975 24.20 1289.30 18,77 88.3 2.38 547.13 522.7
1976 11.47 688.60 16 .66 92.0 2.78 552.95 543.5
1977 9.47 782.10 12.11 %.8 3.18 565.67 557.5
1978  19.65 446 .54 44.01 94.2 2.76 541.25 536.8
1979 40.80 1034.45 39.44 9 .6 2.71 546 .53 538.8
1980 62.28 526.78 118.23 97.6 2.68 542,71 524.6
19a1 34.58 1052.15 32.27 9%5.9 3.00 566 .49 556 .0
1982 22.13 758.94 29.16 93.5 3.06 567.00 560.8
1983 45.78 645.15 70.96 92.6 2.61 527.89 528.8

1

2 Length measured from mid-eye to tail fork.

Sum of mean June Cold Bay air temperatures for the two years prior to the
inshore spawning return.
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1983 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 (Figure 1). This phase of
the test fishing program was initiated in Naknek-Kvichak District in 1962,
but since then programs have also been developed for use in Egegik, Ugashik,
and Nushagak Districts.

The primary goal of district test fishing is to monitor abundance, distribu-
tion, and movement patterns of sockeye salmon within a district during closed
fishing periods. This information is used by fishery managers to set and
adjust fishing periods. In Nushagak District test fishing is used to index
escapement and salmon abundance when milling and holding salmon begin to move
into the various river systems. For example, if a large amount of fishing
effort is present, fishery closures are needed to protect milling salmon
until they resume migration into their spawning systems. On the other hand,
if large concentrations of salmon are present, fishery openings of sufficient -
duration are needed to allow maximum harvest.

During 1983 test fishing was needed within Nushagak District to determine
the abundance of sockeye salmon, since escapements to both the Wood and
Nuyakuk-Nushagak River systems had decreased greatly after two 12-hour com-
mercial fishing periods on 26 and 28 June. Although the total run to the
District was forecasted to be 5.8 million sockeye salmon, the commercial
catch had already reached 1.0 million out of a cumulative run to date of
1.1 million. Since Nuyakuk and Nushagak system stocks sometimes arrived
earlier in the season than other stocks, they could have comprised a large
proportion of the commercial catch and, then, extreme care would have been
required to achieve escapement goals for these systems.

METHODS

District test fishing is conducted only during closed fishing periods, as
commercial landings provide similar information during open periods. One
or two chartered fishing vessels, with Alaska Department of Fish and Game
observers aboard, are used for test fishing. Test drifts of ten minutes
or less are made with 18 to 91 mm (10 to 50 fm) of gill net having 137 mm
(5-3/8 in) stretched mesh. It has proven most useful to make many short
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drifts throughout the district to provide the best information on salmon
distribution, abundance, and movement. Salmon catch per drift is adjusted
according to amount of gear fished and duration of drift so that comparisons
can be made among locations. Information from each drift is immediately
transmitted to the area office via radio, so that timely management deci-
sions can be made.

RESULTS AND DISCUSSION

In 1983, the district test fishing program provided critical information on
abundance and movement patterns of sockeye salmon within Nushagak District
and contributed to decisions that helped ensure achievement of spawning
escapement goals and optimal harvest of the resource. A total of 1,383
sockeye salmon were caught by the chartered fishing vessel during 47 drifts
within Nushagak District over a four-day period, 29 June through 2 July

(Table 1; Figure 1; Appendix Table 1). Test fish indices from 29 June
through the morning flood tide of 2 July were always greatest in the middle
of the District, indicating that a large concentration of sockeye salmon was
milling and holding within the District. However, on the evening flood tide
of 2 July, test fish indices were greatest above the inside District bound-
ary, indicating that sockeye salmon had begun to leave the District and

travel up the Wood and Nushagak Rivers. This information played an important
role in the Department's decision to open the District to commercial fishing
for a 12-hour period on the morning of 3 June. Escapement of sockeye salmon
into the Nuyakuk, Nushagak-Mulchatna, and Wood River systems during the evening
flood tide of 2 July proved to be sufficient to achieve spawning goals for all
these systems.
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Table 1. Summary of Nushagak District sockeye salmon test fishing indices
by area and date, Bristol Bay, 1983.

Index Area

Date

June 29

B.M,

June 30

July 1 July 2

AM,

P.M.

A.M. P.M. A.M, P.M.

NMushagak River
Wood River
Kanakanak Beach
Grassy Island
Nushagak Point
Coffee Point
Combine Flats
Clarks Point
Ekuk Bluff
Schooner Channel:
Northwest
Southeast
Ships Chamnel:
Northwest
Southeast
Middle Channel:
Nortlwest
Southeast
West Channel:
Nortlwest
Southeast
Dead Man's Spit
Nichols Spit

133
600
3,154

3,397
1,307
480

1,190

394

72
155

320

1,593

19,600
0 0 229
0 125 30,000
0 97 9302 41,400
271 345
1,340 4,982
9131 2,412

20
405
34

120

1

Mean of two consecutive drifts in same index area.

2 Mean of four consecutive drifts in same index area.
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Appendix Table 1. Nushagak District test fishing catches, fishing times, gill
net lengths, sockeye salmon indices, and tide stages by date
and index area, Bristol Bay, 1983.

Gill Net Drift Scckeye Salmon  Chinook Chum
Index Length Tire ——————w  Salmon Salmon Tice
Date Set  Areal (m 2 (min) Catch Ircex ®  Catch Catch  Stace

Trip No. 1

cJune 29 1 Grassy 31 7.00 3s 600 0 1 5
2  Kanak 91 4.50 5 133 0 0 £
3 A8 ) 3.50 92 3,134 0 0 E
4 c7 91 3.25 92 3,397 1 0 E
5 E7 9l 4.50 49 1,307 1 0 £
§ F6 91 7.00 28 480 0 0 E
June 30 7 G7 ) 8.25 0 0 0 7 F
8 H? 9 7.00 0 0 0 4 F
9 H6 91 6.25 62 1,180 ] 8 3
10 15 91 7.00 23 394 Q 1 F/8
11 B8 9l 10.00 5 60 ] 0 E
12 28 ) 6.00 e 0 0 0 £
Trip No. 2
June 30 1l Grassy 9l 10.00 § 72 0 0 F
2  Kanak 91 6§.00 2 40 0 1 F
3 A8 9l 8.50 11 135 e Q- F
4 <7 9l 7.50 20 320 0 0 H
5 E7 9 9.50 6 76 o 2 H
6 F7 9l 8.50 0 0 0 0 E
7 H7 91 5.50 73 1,593 ¢ 2 E
July 1 8 Jé 9 11.00 11 120 1 5 F
] J7 91 10.50 30 343 0 7 F
10 J8 91 8.00 27 405 Q ] 3
11 H8 91 6.00 1 20 0 2 F
12 D07 91 9.00 4 53 0 0 H
13 ol 91 5.00 0 0 o o H
14 A8 ) 7.50 e o 0 o E
Trip No. 3
July 1 1l Grassy 81 8.35 0 o o 0 F
2 Kanak 91 6.17 0 0 0 e F
3 A7 9l 11.10 9 97 S 1 E
4 Cc7 91 5.92 17 333 § 2 E
5 E7 91 6.08 7 138 0 0 E
6 E6 9 3.92 8 2,341 0 0 E
7 F6 9 5.58 0 " 0 0 2
8 G7 91 4.93 75 1,826 0 0 E
July 2 9 Fé 9l 3.88 78 2,412 0 0 F
10 E6 9l 3.30 137 4,982 0 0 F
11 B7 9l 5.12 il 727 0 0 F
12 A7 91 14.70 46 378 0 ¢ H
13 A7 9l 4.57 1 26 Q ] E
14 A7 45 2.50 27 2,332 o o E
1S Kanak 91 4.30 0 o 0 o E
16 Grassy 9l 10.10 7 £ [ 0 E
17  Grassy 91 7.92 11 167 o o} £
Triz No. 4
Suly 2 1 Skinns 2 £.23 16 2289 3 2 B
2 Mush 36 1.30 138 41,400 Q ¢ e
3 Grassy 13 1.30 73 30,200 0 2 3
¢ Picnic 18 1.30 45 1%,330 0 1 F

Grassy=Grassy Island; Kanak=Kanakanak Beach; Nush=Nushagak Point, Picnic=

Picnic Point; number and letter codes=grid locations on Nushagak District

test fishing map.

2 Gill net stretched mesh size was 134 mm (5-3/8 in).

3 Index expressed as number of sockeye salmon that would have been caught if
a gill net 182 m (600 ft) long were fished for one hour.
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1983 KVICHAK, EGEGIK, AND UGASHIK ESCAPEMENT TEST FISHING

By

Henry J. Yuen
Alaska Department of Fish and Game
Division of Commercial Fisheries
Anchorage, Alaska

INTRODUCTION

The Bristol Bay sockeye salmon escapement test fishing program began in 1960
to provide an early estimate of escapement past the commercial fisheries.
Such estimates are needed because sockeye salmon migration time to tower
counting sites in clear water areas ranges from one to nine days. Therefore,
visual counts are often not available in time for making within-season fish-
ery management decisions, especially when 80% of the salmon run can be har-
vested within a two-week period. During 1983, on the east side of Bristol
Bay, within-season forecasts of sockeye salmon escapement using river test
fishing data were made for the Kvichak, Egegik, and Ugashik Rivers. This
report summarizes this data and presents results of analyses.

METHODS

One test fishing site was located in the lower section of each river, as
close as possible to the fishing district boundary but above areas where
salmon milled about or flushed up and down with the tides (Figure 1). Both
river banks at each site were fished at the start of each flood tide on the
Kvichak River, 1-1/2 hours before each high slack on the Egegik River, and
1-1/2 hours prior to each low slack on the Ugashik River. Therefore, a maxi-
mum of four sets per day were made within each river. A gill net with 137 mm
(5-3/8 in) stretched mesh, 28 meshes deep, and 46 or 92 m (25 or 50 fm) long
was used. Fishing time was usually 30 minutes or less to minimize catches
while still obtaining good estimates of sockeye salmon escapement.

Catches were expressed as the number of fish caught per fathom of net used
per hour of fishing time. Tese standardized indices were calculated indivi-
dually for each set. The daily test fish index was the mean of all the indi-
vidual test fish indices from that day. Al1 salmon caught were aged (using
scale samples), weighed (round weight, kg), and measured (mid-eye to tail
fork length, mm).

Forecasts of cumulative escapement were made by multiplying cumulative daily
index points by an escapement per index point (EPI) value calculated from
either (A) lag time analysis or (B) catchability models based upon size of
sockeye salmon caught.
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KVICHAK RIVER

Figure 1. Locations of escapement test fishing sites on the Kvichak, Egegik,
and Ugashik Rivers, 1983.
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EPI values based on lag time analysis were computed using two methods: (1)
cunulative escapement divided by cumulative indices for the most recent date:

EPT = ?

EPI = i

—
pory
n

=1

e

Al = lag time (days), I = daily indices, and E = daily tower counts.

In both methods, a lag time was selected by comparing cumulative test fish
and escapement curves. The time shift that resulted in the smallest squared
sum of errors between the two curves was selected as the best lag time esti-
mate. To obtain a least squares estimate, the most accurate "forecast” of
current cumulative escapement, using cumulative indices from several proceed-
ing days, was also used to choose a lag time. In both methods, lag times
equal to zero or considered to be excessive were ignored.

EPI values based on catchability models were computed using equations describ-
ing the relationship between running mean length (X, mm) and final EPI esti-

mates (Y, sockeye salmon escapement per index point) for past seasons (Tables
1, 2, and 3). A power curve equation was used for all three rivers:

Y =axP
and a linear regression for the Kvichak River only:
Y = a + bX, where

a, b = constants.
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Table

1. Historic data on mean weight, mean length, and return per index

values, Kvichak River sockeye salmon test fishery.

- ——— - - = oy D D G D R s D R O TD D e GO T WS WD G D D D R AR S D T R D S e W GD D D D b N e G R M A D O T D e GO KD e e 0 o e WD o an e

- D O S W WD R R D R S e R R AE MDD N O M N WD €D WP e W i e o TN M D N D T e MO b b TN e WO GD D M OO G w0 MO G T e en e D D @ GO D @D GD D e WD SO o ap o

1971

1372

1873

1974

1975

1976

1977

1978

1979

1980

1981

536.1

540.9

533.1

1469

79

43

222

160

97

167

227

161

84

- e N - - e o AD CR OD WD B e D e e e o mp W T MR WD Gk A T e e AR Gn D AR WD h dh e wn e s e e P D R AR D WD e = W D Gb G0 e B aw

I From

commercial processors reports.

2 From tower samples.
3 From inside test fish samples.

Note:

a Xb Y = Return/Index
X = Mean Length (mm)
a = 4.0124 X 10%°
b= -30.7176
r2 = {(,8252

only 1979-1983 included in power progression
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Table 2. Historic data on mean weight, mean length, and return per index

values, Egegik River sockeye salmon test fishery.

D " . s o T W A . D TS W S P MR L W U S WG R M R e T AR wn WD S e s VP S W v D B D WD S D D R G e . e WD WD D e b WS = o -

- v . - S R . Y D R M S M D e . W A R D R R MR e e M D D WP W S A Tm A G . O e A0 T W W G D D D e D e D ST W e e

Year Mean Weight (kg)!
1969 2.49
1970 2.18
1971 2.68
1972 2.72
1973 3.22
1974 -
1975 2.58
1976 2.68
1977 2.87
1978 3.04°8
1979 2.693
1980 2.193
1981 2.653
1982 2.973
1983 2.563

559.4

529.5

586.1

221
184

75

74
54
103
59
43"
85"

38*

- - - D - D WA A S A WS S D . e T D G W mm e e D G e M W e e M G P S AR R s em W S e W e e

! 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 reloca-

tion of test fish project upriver.

a

b
rz

Return/Index

Mean Length (mm)

3.1678 X 10
-10.5407
0.7383

30

Note: only 1979-1983 used in power progression
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Table 3. Historic data on mean weight, mean length, and return per index
values, Ugashik River sockeye salmon test fishery.

T e D R N . D W D R TR D D D e e e e e we n m o R R MR T e U D D e WD D R D M e W N D D e D P S D 6 G A e O ) o O - — D o

Year Mean Weight (kg)’ Mean Length (mm) 2 Return/Index
e
1962 - 537.7 15
1963 2.81 | 543.8 38
1964 2.40 510.0 23
1965 2.40 495.9 51
1966 2.95 555.0 51
1967 2.86 555.3 26
1968 2.68 526.2 11
1978 2.90° 543.0 3
1979 2.61° 538.0°3 39
1980 2.30° $20.5° 30
1981 2.92° 560.2° 18
1982 3.12° 571.76° 24
1983 2.42° 521.71° 54

- o D . - D S N ey D S M D e — e e G em G P R AR AT A D W e e e W T e e S e m e W e e D W W0 =0 WD e K e Ow e o Gn e e G WD

From commercial processors reports.
2 From tower samples.

3 From inside test fish samples.

b

il

Y=aX Return/Index
Mean Length (mm)

21

9.4190 X 10
-7.4932
.5516

I

r2

Note: only 1979-1983 used in power regression
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RESULTS AND DISCUSSION

Kvichak River

Test fishing began 21 June and ended 12 July. A total of 949 sockeye salmon
were caught resulting in 13,233.63 accumulated daily index points. Mean
sockeye length was 513.52 mm and mean weight was 2.28 kg (Table 4). Data

by set and station are presented in Appendix Table 1. Age and sex composi-
tion data are presented in Appendix Table 2.

Lag time estimated on 12 July, the last day of test fishing, by the first
method was 2 days, i.e., the lag time with the smallest sum of errors squared
(Figure 2). A lag time of 2 days with this method produced an EPI estimate
of 216 and an escapement forecast of 2,861,576 for 12 July. The actual tower
count on 14 July was 2,853,198, 0.3% less than the final forecast.

Lag time estimated on the last day of test fishing by the least squares method
was also 2 days, i.e., the lag time with the smallest sum of errors squared
and the most accurate forecast of the current accumulated escapement (Figure
3). A lag time of 2 days with this method, however, produced an EPI estimate
of 159 and an escapement forecast of 2,109,977 for 14 July. The difference
between the final forecast and the escapement 2 days later was 26.1% less
accurate than the first method.

The catchability model utilizing fish size produced EPI values of 223 and 209
and escapement forecasts of 2,954,963 and 2,773,893 for the power curve and
Tinear regression model, respectively (Figures 2 and 3). Those forecast were
within +3.6 and -2.8% of the actual escapement two days later.

Egegik River

Test fishing began 15 June and continued through 10 July. A total of 1,568
sockeye salmon were caught resulting in 16,276.12 daily index points. Mean
length was 536.609 mm and mean weight was 2.56 kg (Table 5). Data by set and
station are presented in Appendix Table 3. Age and sex composition data are
presented in Appendix Table 4.

Lag time estimated on 10 July, the last day of test fishing, by the first
method was 1 day, i.e., the lag time with the smallest sum of errors squared
(Figure 4). A lag time of 1 day with this method produced an EPI estimate
of 45 and an escapement forecast of 726,366 for 11 July, only 1.1% over the
actual 11 July tower count of 718,368.

Lag time estimated on the last day of test fishing by the least squares method
was 2 days, i.e., the lag time with the smallest sum of errors squared which
lead to the most accurate forecast of the current accumulated escapement
(Figure 5). A lag time of 2 days with this method produced an EPI estimate

of 51 and escapement forecast of 834,563 for 11 July. This forecast was not
as accurate as the forecast from the first method. It was 16.2% over the
actual escapement 2 days later.
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Table 4. Sockeye salmon escapement test fish summary data, Kvichak River, 1983.

FISHING ACCUMULATIVE MEAN MEAN RUNNING MEAN
DATE TIME CATCH INDEX INDEX WEIGHT LENGTH LENGTH
6 21 96.80 1 2.03 2.03 2.22 522.00 522.00
6 22 90.76 0 0.00 2.03 0.00 0.00 522.00
6 23 102.29 0 0.00 2.03 0.00 0.00 522.00
6 24 38.48 0 0.00 2.03 0.00 0.00 522.00
6 25 91.28 1 1.04 3.07 2.18 5305.00 516.27
6 26 69.34 71 472.34 475.40 2.40 517.78 517.77
6 27 49.42 84 441.40 916.80 2.23 516.31 517.07
6 28 42.89 115 1636.57 2553.38 2.33 518.38 517.91
6 29 19.62 127 3602.80 61356.18 2.41 516.42 517.04
6 30 13.09 75 2061.90 8218.08 2.34 513.45 516.14
7 1 34.50 52 735.88 8953.96 1.93 502.73 515.03
7 2 55.35 19 115.08 %069.03 1.98 503.75 514.89
7 3 35.44 98 1010.96 10079.99 2.07 505.97 314.00
7 4 75.12 60 420.18 10500.17 - 1.897 501.74 513.51
7 5 68.72 37 273.96 10774.13 1.99 509.37 513.40
7 6 72.93 50 297.10 11071.23 2.51 3517.11 513.50
7 7 23.05 52 1052.95 12124.18 2.29 519.09 513.99
7 8 58.34 13 54.94 12179.12 2.07 499.63 513.92
7 9 67.67 37 246.21 12425.33 2.18 509.88 513.84
7 10 37.59 19 197.42 12622.75 2.22 516.21 513.86
7 11 50.94 19 488.03 13110.78 2.06 504.62 513.51
7 12 73.10 19 122.84 13233.63 2.67 513.70 513.52
TOTAL 949 13233.63
MEAN 2.28 513.52
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KV ICHAK

7/12 ACCUMULATED ESCAPEMENT = 2,729,484

7/12 ACCUMLATED INDEX= 13233.466113 (4 SETS ON LAST DAY)

MEAN LENGTH = 513.59 FISH/INDEX = 223 FORECAST
FISH/INDEX = 209 FORECAST

MEAN WEIGHT =2.28 KG (5.01 LBS)

2,954,963 (POWER CLRAE)
2,773,893 (LINEAR REGRESSION)

LAGTIME FISH PER [NDEX FORECAST amMs OF FORECAST
AFEAD SQLUARES 7/12
208.184 2,755,058 8Q0471.19 2729484.00
2146.235 2,861,576 735101.06 2729484.00
219.670 2,907,062 1282358.80 2729484.00
224,111 2,965,809 1951392.87 2729484.00
223.127 2,979,249 2ZS88193.00 2729484.00

A OWN -

a.o g.2 g.4 8.6 a.8 1.4 INDEX FORECAST ACTUAL
DAY + + - + + +
g IE

.ag g.0a 390.00
.03 439.80 444,00
439.80 452.00
a3 437 .80 498.00
.43 439.80 S04.00
a7 &b3. 64 3132.00

= 475,40 102798.86  142134.00 -
T E F16.80 198245.00 S20458.00
g T E 2853.38 552128.75  9377/0.00

|=
|=
|=

S I=

G

TE 156,18 1331179.50 13&0122.00
8218.08 1777034.25 1476928.00
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Figure 2. Computer printout of estimate of escapement/index point and fore-
cast of escapement from running mean length, lag time estimate by
the accumulated escapement divided by accumulated index method,
and plot of cumulative index and escapement curves on last day of
test fishing, Kvichak River, 1983.
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Table 5. Sockeye salmon escapement test fish summary data, Egegik River,

1983.
FISHING ACCUMULATIVE MEAN MEAN RUNNING MEAN
DATE TIME CATCH INDEX INDEX WEIGHT LENGTH LENGTH
6 15 58.20 4 15.58 15.38 2.20 532.74 532.74
6 16 94.50 9 20.16 35.74 2.43 336.92 535.76
6 17 108.80 10 25.55 61.29 2.30 532.12 534.02
6 18 124.30 27 52.47 113.76 2.79 550.90 542.38
6 19 74.60 65 708.95 822.72 2.47 551.67 550.46
6 20 65.60 62 383.61 1208.33 2.66 544.98 548.70
6 21 107.80 12 26.74 1235.07 2.37 544.52 548.61
6 22 59.20 2 8.12 1243.19 2.54 540.56 548.58
6 23 116.20 19 38.02 1281.21 2.35 528.86 547.99
6 24 91.50 54 172.58 1453.79 2.57 346.65 547.83
6 25 114.60 30 61.77 1515.56 2.46 545.07 547.72
6 26 72.90 69 683.98 2199.58 2.67 538.39 544.80
6 27 24.24 119 1661.75 3861.30 2.53 546.74 545.64
6 28 21.40 88 1831.68 3692.98 2.71 541.28 544.23
6 29 42.90 92 1428.77 7121.76 2.61 532.96 541.97
6 30 54.70 127 1235.78 8357.54 2.65 533.70 540.74
7 1 37.20 82 612.58 8970.12 2.50 527.67 539.85
7 2 51.90 81 799.59 9769.71 2.359 534.98 539.45
7 3 54.50 95 676.28 10445.99 2.60 527.51 538.68
7 4 49.40 91 1302.36 11748.35 2.56 539.61 538.78
7 S 33.60 71 938.66 12687.01 2.50 532.12 538.29
7 6 61.00 111 1694.25 14381.26 2.44 527.01 536.96
7 7 56.70 71 336.84 14718.11 2.56 536.04 536.94
7 8 19.70 25 371.48 15089.58 2.32 3516.91 536.69
7 9 35.10 97 911.13 16000.71 2.45 534.43 536.56
7 10 61.50 55 275.40 16276.12 2.47 538.88 536.60
TOTAL 1568 16276.12
MEAN 2.56 5336.60
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EGEGIK
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Figure 4. Computer printout of estimate of escapement/index point and fore-
cast of escapement from running mean length, lag time estimate by
the accumulated escapement divided by accumulated index method,
and plot of cumulative index and escapement curves on last day of
test fishing, Egegik River, 1983.
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Computer printout of estimate of escapement/index point and fore-
cast of escapement from running mean length, lag time estimate by
the least squares method, and plot of cumulative index and escape-
ment curves on last day of test fishing, Egegik River, 1983.
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The catchability model utilizing fish size produced an EPI estimate of 34
and an escapement forecast of 1,324,426 (Figures 4 and 5). This method over
forecast the final escapement count by 82.3%.

Ugashik River

Test fishing began 20 June and ended 16 July. A total of 908 sockeye salmon
were caught resulting in 15,485.45 daily index points. Mean sockeye length
was 521.60 mm and mean weight was 2.42 kg (Table 6). Data by set and station
are presented in Appendix Table 5. Age and sex composition of the fish caught
are presented in Appendix Table 6.

On the last day of test fishing, 16 July, lag time between the test fishery
and the counting tower estimated by the first method was 1 day, i.e., the lag
time with the smallest sum of errors squared (Figure 6). The EPI estimate of
54 Ted to an escapement forecast of 849,004 on 17 July, which was 2.1% areater
than the 17 July accumulated escapement of 831,744.

If the sum of errors squared were the only consideration, then the best lag
time estimated by the least squares method would be 2 days (Figure 7). The
corresponding EPI value of 37, however, led to a current escapement forecast
of 535,671 which was 35.4% below the actual count of 828,946 on 16 July.

The catchability model using fish size produced an EPI value of 35 and an

escapement forecast of 555,524. This forecast was 33.0% less than the actual
accumulated escapement count for 16 July.
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Table 6. Sockeye salmon escapement test fish summary data, Ugashik River,

1983.
FISHING ACCUMULATIVE MEAN MEAN RUNNING MEAN
DATE TIME CATCH INDEX INDEX WEIGHT LENGTH LENGTH
6 20 13.50 Q 0.00 0.00 0.00 0.00 0.00
6 21 44.54 4 21.75 21.753 2.25 523.39 523.39
6 22 53.60 3 13.44 35.18 2.99 549.52 533.37
6 23 24.30 1 8.57 43.76 2.13 504.00 3530.18
6 24 36.10 1 6.67 50.42 2.70 493.00 526.00
6 23 46.90 6 30.00 80.42 2.28 523.50 524.99
6 26 43.80 4 25.83 106.26 2.30 530.00 526.28
6 27 44.16 2 10.78 117.03 2.90 553.00 527.79
6 28 37.25 2 13.13 130.17 2.49 S4l.55 529.30
6 29 21.15% i 9.92 140.09 2.32 538.00 529.65
6 30 46.66 2 9.52 149.61 2.60 564.00 532.09
7 1 38.60 3 20.11 169.72 2.38 538.13 532.61
7 2 48.81 8 41.50 211.22 2.96 554.43 537.43
7 3 40.17 25 156.84 368.06 2.33 $533.43 535.61
7 4 45.64 35 187.21 595%.27 2.27 523.73 531.43
7 S 39.43 14 85.32 640.59 2.21 514.72 529.12
7 6 44.70 27 1£45.50 786.08 2.45 533.33 529.92
7 7 49.32 28 138.98 925.07 2.47 531.41 530.15
7 8 38.91 61 365.51 1290.57 2.41 532.90 530.94
7 9 32.88 58 372.92 1663.49 2.61 545.28 533.48
7 10 20.53 155 2251.65 3915.14 2.56 523.84 527.76
7 11 14.21 134 3511.25 7426.40 2.47 516.00 526.44
7 12 &.13 46 2721.60 10147.99 2.52 509.37 522.32
7 13 14.82 95 1770.98 11918.97 2.34 520.20 521.81
7 14 8.79 81 2200.01 14118.99 2.16 516.70 520.64
7 15 17.34 72 990.90 15109.88 2.4l 526.38 521.18
7 16 27.57 40 375.57 15485.45 2.25 533.53 521.60
TOTAL 908 15485.45
M A o e e e e e e e e 282 321260 ___
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Figure 6. Computer printout of estimate of escapement/index point and fore-

cast of escapement from running mean length, lag time estimate by
the accumulated escapement divided by accumulated index method,
and plot of cumulative index and escapement curves on last day of
test fishing, Ugashik River, 1983.
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Figure 7. Computer printout of estimate of escapement/index point aqd fore-
cast of escapement from running mean length, lag time estimate by
the least squares method, and plot of cumulative index and escape-
ment curves on last day of test fishing, Ugashik River, 1983.
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Appendix Table 1. Kvichak River test fish sockeye salmon catch, fishing time,
index, mean weight, and length by set, 1983.

G Ay e m wm s m D D e = D D D S SR D S WE T R TR S R A A D - WP Y WU v S o D R D W D B O WD WS WO > D D O D WD S R D D D D WD WO e o

month day set station length fishing catch index mean mean
no. no. of net time weight length
(fathoms) (min) (kg) (mm)
June 21 1 1 25 22.70 0
21 2 2 25 16.53 0
21 3 1 25 29.50 1 8.14 2,22 522
21 4 2 25 28.07 0
22 5 1 25 29.25 0
22 6 2 25 22.78 0
22 7 1 25 27.90 0
22 8 2 25 10.83 o
23 9 1 25 28.383 0
23 10 2 25 28.77 0
23 11 1 50 25.62 0
23 12 2 50 19.07 o
24 13 1 50 27.05 0
24 14 2 50 11.43 0
25 15 1 50 28.98 1 4.14 2.18 505
25 16 2 50 17.57 0
25 17 1 50 29.55 0
25 18 2 50 15.18 0
26 19 1 50 28.05 0
26 20 2 50 10.23 0
26 21 1 50 26.71 3 13.48 1.78 487
26 22 2 50 4.35 68 1875.86 2.40 518
27 23 1 50 19.21 42 262.36 2.34 518
27 24 2 25 12.55 3 57.37 2.37 515
27 25 1 25 5.30 30 1358.49 2.21 516
27 26 2 50 12.36 9 87.38 2.14 517
28 27 1 50 2.41 71 3535.27 2.37 517
28 28 2 25 23.33 0
28 29 1 25 3.20 39 29235.00 2.27 520
28 30 2 25 13.95 5 86.02 2.37 520
29 31 1 25 1.15 41 8556.52 2.44 516
29 32 2 25 11.32 12 254 .42 2.28 511
29 33 1 25 4.82 38 1892.12 2.32 512
29 34 2 25 2.33 36 3708.15 2.40 520
30 35 1 25 1.30 12 2215.38 2.31 515
30 36 2 25 3.28 25 1829.27 2.26 511
30 37 1 25 1.16 17 3517.24 2.49 515
30 38 2 25 7.35 21 685.71 1.84 507
July 1 39 1 25 9.00 13 346.67 2.05 498
1 40 2 25 2.92 26 2136.99 1.86 499
1 41 1 25 16.45 2 29.18 2.55 548
I 42 2 25 6.13 11 430.67 2.16 522
2 43 1 25 14.40 0
2 44 2 25 8.98 8 213.81 1.97 500
2 45 1 25 21.26 0
2 46 2 25 10.71 11 246.50 1.98 507
3 47 1 25 13.23 14 253.97 2.36 520
-Continued-

-46-



Appendix Table 1. Kvichak River test fish sockeye salmon catch, fishing time,
index, mean weight, and length by set, 1983 (continued).

- - - - s . . A WD G WD M M WD A W = G o w4 S —n G AL G D P AP WE T R e A P T WD e YD WD MR MR Y W MR R W D S D s m e = - —n e MO W s e am

month day set “station 1length fishing catch index mean mean
no. no. of net time weight 1length
(fathoms) (min) (kg) (mm)
3 48 2 25 3.40 34 2400.00 2.00 501
3 49 2 25 10.96 16 350.36 1.99 506
3 50 2 25 7.85 34 1039.49 2.20 514
4 351 1 25 30.95 3 23.26 1.68 494
4 52 2 25 7.83 253 766.28 2.18 506
4 53 1 23 27.91 1 8.60 2.30 526
4 54 2 25 8.43 31 882.36 1.79 498
5 5% 1 25 28.45 1 8.44 1.62 486
5 356 2 25 11.05 9 195.48 2.10 507 .
5 57 1 25 24.07 10 99.71 2.09 511
5 58 2 25 5.15 17 792.23 1.96 510
6 59 1 25 17.86 3 40.31 2.02 308
6 60 2 23 20.75 2 23.13 2.54 536
6 61 1 25 29.55 27 219.29 2.30 509
6 62 2 25 4.77 18 905.66 2.58 519
7 63 1 25 3.75 11 704.00 2.84 540
7 64 2 25 1.90 24 3031.58 2.20 317
7 65 1 25 10.77 10 222.84 2.19 -510
7 66 2 25 6.63 7 253.39 1.87 494
8 67 1 25 13.43 7 125.09 2.11 504
8 68 2 25 18.13 2 26.48 2.27 508
8 69 1 25 18.70 3 38.30 1.79 474
8 70 2 25 8.08 i 29.70 2.10 507
9 71 1 25 30.93 0
9 72 2 25 8.98 27 721.60 2.17 509
9 73 1 25 22.01 5 54.52 2.64 521
9 74 2 25 5.75 5 208.70 2.09 510
10 75 1 25 28.53 6 50.47 1.76 504
10 76 2 25 9.06 13 344.37 2.29 518
11 77 1 25 13.38 1 17.94 2.28 513
11 78 2 25 7.86 4 122.14 2.06 483
11 79 1 25 27.97 1 8.58
11 80 2 25 1.73 13 1803.47 2.06 506
12 81 1 25 23.10 1 10.39 1.78 482
12 82 2 25 20.45 8 93.89 1.88 483
12 83 1 25 23.35 0
12 84 2 25 6.20 10 387.10 2.88 522
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Appendix Table 2. Kvichak River test fish catch of sockeye salmon by age
and sex, with length (mm) and weight (kg), 1983.

AGE GROUP

42 52 53 63 TOTAL
MALES
PERCENT 29.40 1.70 1.70 0.00 32.80
AV LENGTH 518.92 531.77 3522.46 0.00 519.77
STD ERROR 1.87 6.56 6.85 0.00 1.75
SAMP SIZE 218 13 13 0 244
AV WEIGHT 2.44 2.52 2.75 0.00 2.46
STD ERROR .04 .05 .14 0.00 .04
SAMP SIZE 93 7 4 0 104
FEMALES
PERCENT 59.00 5.60 2.40 .20 67.20
AV LENGTH 506.30 529.05 514.28 544.00 508.59
STD ERROR 1.01 4.96 5.70 36.00 1.01
SaMP SIZE 437 42 18 2 499
AV WEIGHT 2.07 2.49 2.30 2.64 2.11
STD ERROR .02 .16 .14 .36 .02
SAMP SIZE 205 17 9 2 233
SEXES COMBINED
PERCENT 88.40 7.30 4.10 .20 100.00
AV LENGTH 510.50 529.68 517.67 544.00 512.26
STD ERROR .92 4.09 4.38 36.00 .89
SAMP SIZE 655 55 31 2 743
AV WEIGHT 2.19 2.50 2.49 2.64 2.23
STD ERROR .02 12 .11 .56 .02
SAMP SIZE 298 24 i3 2 337
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Appendix Table 3. Egegik River test fish sockeye salmon catch, fishing time,
index, mean weight, and length by set, 1983.

T G e D O G P W - R m D S D e WO W WD D N W " D D AC e S R AP e . . M e e O D AR W e M e E W Am e v - - .

month day set station 1length fishing catch index mean mean
no. no. of net time weight length
(fathoms) (min) (kg) (mm)
June 1s 1 1 23 24.50 1 9.80 1.80 530
15 2 2 25 33.70 3 21.36 2.38 534
16 3 ! 25 21.00 0
16 4 2 25 15.50 i 15.48 2.28 330
16 3 1 23 25.50 3 28.24 2.25 521
16 6 2 25 32.50 5 36.92 2.62 552
i7 7 1 25 27.10 0
17 8 2 23 20.30 6 70.94 2.27 535
17 9 1 25 30.60 2 15.69 2.69 550
17 10 2 25 30.80 2 15.58 2.02 501
18 11 1 25 31.40 0
i8 12 2 25 30.10 2 15.95 3.23 587
18 13 1 25 32.00 3 22.50 2.81 535
18 14 2 25 30.80 22 171.43 2.75% 547
19 13 i 23 33.30 5 36.04 2.27 526
19 16 2 25 6.70 37 1325.37 2.25 5641
19 17 1 25 31.00 1 7.74 2.34 542
19 18 2 25 3.60 22 1466.67 2.68 562
20 19 1 25 15.60 15 230.77 2.44 531
20 20 2 25 4.10 16 936.59 2.68 547
20 21 1 25 30.50 14 110.16 2.32 557
20 22 2 25 15.40 17 264.94 2.82 543
21 23 1 25 20.60 3 34.95 2.51 " 554
21 24 2 25 30.30 8 63.37 2.29 561
21 25 1 25 27.80 1 8.63 2.38 532
21 26 2 25 29.10 0
22 27 1 25 30.80 1 7.79 2.20 539
22 28 2 25 28.40 1 8.45 2.85 542
23 29 1 25 30.80 2 15.58 2.94 571
23 30 2 25 29.90 10 80.27 2.20 518
23 31 1 25 31.00 6 46.45 2.47 536
23 32 2 25 24.50 1 3.80 2.00 517
24 33 1 25 29.70 2 16.16 2.88 557
24 34 2 23 32.70 19 139.45 2.56 553
24 35 1 25 15.30 23 360.78 2.56 545
24 136 2 25 13.80 10 173.91 2.56 Sad4
25 37 1 25 31.90 0
25 38 2 25 21.10 4 45.590 2.31 529
25 39 1 25 30.60 3 23.53 2.71 554
235 40 2 25 31.00 23 178.06 2.47 548
26 41 1 25 31.90 11 82.76 2.91 543
26 42 2 25 5.40 31 1377.78 2.31 542
26 43 1 25 31.00 3 23.23 2.65 544
26 44 2 25 4.60 24 1252.17 3.04 534
27 45 1 25 6.70 41 1468.66 2.56 547
27 46 2 25 1.50 22 3520.00 2.54 547
27 47 1 25 12.50 44 844.80 2.45 544
-Continued-
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Appendix Table 3. Egegik River test fish sockeye salmon catch, fishing time,
index, mean weight, and length by set, 1983 (continued).

month day set station length fishing catch index mean mean
no. no. of net time weight 1length
(fathoms) (min) (kg) (mm)
27 48 2 25 3.54 12 813.36 2.54 548
28 49 1 23 1.70 17 2400.00 2.57 547
28 50 2 23 1.60 21 3150.00 2.85 537
28 351 1 23 13.10 21 384.73 2.66 538
28 52 2 25 5.00 29 1392.00 2.65 542
29 53 1 25 7.60 38 1200.00 3.01 533
29 54 2 2s 1.30 22 4061.54 2.48 533
29 55 1 25 13.50 13 231.11 2.55 532
29 56 2 25 20.50 19 222.44 2.79 333
30 57 1 25 32.80 50 363.83 2.39 326
30 58 2 23 2.60 32 2953.85% 2.71 528
30 59 1 25 16.80 33 471.43 2.34 $38
30 60 2 25 2.50 12 1152.00 2.70 S49
July 1 61 1 25 5.60 19 814.29 2.51 322
1 62 2 25 7.20 16 533.33 2.43 526
1 63 1 23 16.40 20 292.68 2.39 529
1 64 2 25 8.00 27 810.00 2.58 ‘534
2 63 1 25 9.30 20 516.13 2.26 322
2 66 2 25 3.00 22 1760.00 2.67 333
2 67 1 23 29.80 2 16.11 2.66 554
2 68 2 25 9.80 37 906.12 2.61 542
3 69 1 25 14.20 32 540.85 2.45 531
370 2 25 4.30 20 1116.28 2.57 518
3 71 1 25 3 21 168.00 2.61 535
3 72 2 23 6.00 22 880.00 2.72 336
4 73 1 25 32.30 23 170.90 2.16 517
4 74 2 25 10.30 16 372.82 2.36 515
4 75 1 25 5.50 35 1527.27 2.37 333
4 76 2 25 1.30 17 3138.46 2.69 546
5 77 1 25 2.70 29 2577.78 2.54 537
S 78 2 25 15.90 12 181.13 2.48 528
5 79 1 25 6.30 16 609.52 2.36 521
5 80 2 25 8.70 14 386.21 2.47 519
6 81 1 253 23.90 18 180.753 2.21 525
6 82 2 253 30.20 37 294 .04 2.39 529
6 83 1 25 5.40 23 1022.22 2.44 532
6 84 2 25 1.50 i3 5280.00 2.45 526
7 85 1 25 12.80 8 150.00 2.19 519
7 86 2 23 17.90 2 26.82 2.13 - 512
7 87 1 25 17.50 38 521.14 2.90 536
7 88 2 25 8.50 23 649.41 2.38 541
8 89 1 25 6.40 1s 562.50 2.13 514
8 90 2 253 13.30 10 180.45 2.91 526
9 91 1 25 15.80 34 516.46 2.34 527
9 92 2 25 2.10 16 1828.57 2.50 540
9 93 1 25 7.80 19 584.62 2.28 518
9 94 2 25 9.40 28 714.89 2.54 539
10 95 1 25 23.80 10 100.84 2.29 524
10 96 2 25 8.80 15 409.09 2.44 542
10 97 1 25 19.80 14 169.70 2.28 520
10 98 2 25 9.10 16 421.98 2.61 547
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Appendix Table 4. Egegik River test fish catch of sockeye salmon by age
and sex, with length (mm) and weight (kg), 1983.
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AGE GROUP
%2 52 53 63 64 TOTAL
MALES -
PERCENT 2.70 1.90 12.00 4.00 .10 40.70
AV LENGTH 515.31 594.80 S40.15 602.38 543.50 547.18
STD ERROR 4.74 4.60 1.15 3.82 1.50 1.05
SAMP SIZE 36 25 416 53 2 532
AV WEIGHT 2.31 3.82 2.71 3.71 0.00 2.83
STD ERROR 11 .24 .03 .10 0.00 .03
SAMP SIZE 13 8 153 21 0 195
FEMALES
PERCENT 4.20 2.30 48.00 4,40 .40 $9.30
AV LENGTH 509.29 573.81 521.80 583.45 513.50 527.45
STD ERROR 2.90 3.37 .74 3.51 7.66 .70
SAMP SIZE 56 3] 625 58 6 776
AV WEIGHT 2.06 3.04 2.20 3.08 1.80 2.29
STD ERROR .07 L1l .02 .08 0.00 .02
SAMP SIZE 16 12 248 28 1 305
SEXES COMBINED
PERCENT 6.90 4.20 80.00 8.40 .50 100.00
AV LENGTH $11.65 583.31 $29.14 592.46 519.50 $35.48
STD ERROR 2.56 2.78 .64 2.59 5.76 .59
SAMP SIZE 92 56 1,041 111 8 1,308
AV WEIGHT 2.16 3.39 2.40 3.38 1.80 2.51
STD ERROR .06 .12 .02 .06 0.00 .02
SAMP SIZE 29 20 401 49 1 500

- - - - - - - o W -
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Appendix Table 5. Ugashik River test fish sockeye salmon catch, fishing time,
index, mean weight, and length by set, 1983.

month day set station 1length fishing catch index mean mean
no. no. of net time weight length
(fathoms) (min) (kg) (mm)
June 20 1 1 25 6.50 0
20 2 2 25 7.00 0
21 3 1 25 10.62 1 22.60 2.30 540
21 4 2 25 12.13 0
21 5 1 25 13.34 2 35.98 1.70 488
21 6 2 23 8.45 1 28.40 2.90 555
22 7 1 25 11.00 0
22 8 2 25 13.00 1 18.46 3.86 583
22 9 1 25 13.60 2 35.29 2.54 532
22 10 2 25 16.00 0
23 11 2 25 10.30 0
23 12 1 23 14.00 1 17.14 2.13 504
24 13 2 25 10.70 0
24 14 1 25 12.00 1 20.00 2.70 493
24 15 2 25 13.40 0
25 16 1 25 12.00 3 60.00 2.12 509
25 17 2 25 10.00 0 .
25 18 1 25 12.00 3 60.00 2.44 538
25 19 2 25 12.90 0
26 20 2 25 8.18 0
26 21 i 25 9.29 4 103.34 2.30 530
26 22 1 25 14.25 0
26 23 2 25 12.08 0
27 24 1 25 10.00 1 24.00 2.90 553
27 25 2 25 9.50 o
27 26 1 25 12.56 1 19.11
27 27 2 25 12.10 0
28 28 1 25 9.50 1 25.26 3.10 581
28 29 2 25 8.15 0
28 30 1 25 8.80 1 27.27 1.92 505
28 31 2 25 10.80 0
29 32 1 25 12.10 1 19.83 2.32 538
29 33 2 25 9.05 0
30 34 13 25 11.48 0
30 35 2 25 10.68 0
30 36 1 25 12.60 2 38.10 2.60 564
30 37 2 25 11.90 0
July i 38 i 25 11.20 0
1 39 2 23 7.90 1 30.38
1 40 1 25 11.00 1 21.82 2.98 581
1 41 2 25 8.50 1 28.24 1.92 505
2 42 1 23 12.90 2 37.21 2.63 526
2 43 2 25 13.10 0
2 44 1 25 10.81 4 88.81 3.30 576
2 45 2 253 12.00 2 40.00 2.51 533
3 46 1 25 9.34 4 102.78 2.17 505
3 47 2 25 13.50 5 88.389 2.52 550
3 48 1 25 8.35 4 114.97 2.33 550
-Continued-
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Appendix Table 5. Ugashik River test fish sockeye salmon catch, fishing time,
index, mean weight, and length by set, 1983 (continued)

°
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month day set station 1length fishing catch index mean mean
no. no. of net time weight length
(fathoms) (min) (kg) (mm)
3 69 2 25 8.98 12 320.71 2.33 532
4 50 1 25 12.70 3 94.49 2.60 556
4 351 2 25 11.50 11 229.57 1.84 510
4 52 { 23 10.62 8 {80.79 2.38 528
4 53 2 25 10.82 11 2463.99 2.47 521
5 54 1 25 11.00 5 109.09 2.25 509
5 55 2 25 7.45 3 96.64 2.51 539
S 56 1 25 10.95 4 87.67 1.93 502
3 57 2 25 10.03 2 47.86 2.04 502
6 58 1 25 13.10 9 164.89 2.93 545
6 59 2 25 11.42 9 189.14 2.48 528
6 60 1 25 8.72 6 165.14 2.00 526
6 61 2 25 11.46 3 62.83 2.30 538
7 62 1 25 13.38 6 107.62 2.35 553
7 63 2 25 12.05 6 119.50 2,25 519
7 64 1 25 11.10 10 216.22 2.44 521
7 65 2 25 12.79 6 112,39 2.88 542
8 66 1 25 10.10 36 855.45 2.64 5643
8 67 2 25 10.30 15 349.51 2.06 521
8 68 1 25 8.67 4 110.73 1.88 - 487
8 69 2 25 9.84 6 146.34 2.29 537
% 70 1 25 11.01 26 566.76 2.82 542
9 71 2 25 8.49 12 339.22 2.52 546
9 72 1 25 2.59 2 185.33 554
9 73 2 25 10.79 18 400.37 2.40
10 74 1 25 2.95 s9 4800.00 2.70 520
10 75 2 25 6.08 3t 1223.68 2.33 539
10 76 1 25 4.67 43 2209.85 2.40 522
10 77 2 25 6.83 22 773.06 2.52 529
1L 78 1 25 1.98 50 6060.61
11 79 2 25 7.13 25 841.51
11 80 1 25 3.77 30 1909.381 2.47 516
11 81 2 25 1.33 29 5233.08
12 82 i 25 2.30 22 2295.653 2.45 514
12 83 2 25 1.83 24 3147.54 2.57 506
13 84 { 25 3.50 9 617.14 3.05 522
13 85 2 25 3.50 29 1988.57 2.62 520
13 86 1 25 2.16 30 3333.33 2.01 518
13 87 2 25 5.66 27 1144.88 2.41 526
14 88 1 253 2.25 18 1920.00 2.36 522
14 89 2 25 2.55 22 2070.59 1.89 527
la 90 { 25 2.26 27 2867.26 2.10 515
14 91t 2 25 1.73 14 1942.20 2.32 503
15 92 1 25 3.93 11 671.76 2.89 524
15 93 2 25 5.77 25 1039.86 2.52 528
15 94 1 25 4.59 22 1150.33 2.33 519
15 95 2 25 3.05 14 1101.64 2.11 334
16 96 1 25 4.00 6 360.00 2.07 545
16 97 2 25 10.29 10 233.24 2.79 514
16 98 1 25 5.46 13 571.43 2.03 534
16 99 2 25 7.82 11 337.60 2.42 534
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Appendix Table 6.

Ugashik River test fish catch

(kg), 1983.

of sockeye salmon by age and sex, with length (mm) and weight

PFRCENT

AV LENGTH
STD ERROR
SAMP SIZE

AV WEIGHT
STD ERROR
SAMP S1ZE

FEMALES

PERCENT

AV LENGTH
STD ERROR
SAMP SIZE

AV WEIGHT
STD ERROR
SAMP S1ZE

SEXFS COMBINED

PERCENT

AV LENGTH
STD ERROR
SAMP S1Z2E

AV WEIGHT
STD ERROR
SAMP S1ZE

.10
523.00
0.00

1

2.30
0.00

.20
510.00
2.00

2

2.04
0.00
1

0.00
0.00
0.00

0

0.00
0.00

42.10
530.89
.70
343

2.57
.04
130

37.80
515.70
.14
308

2.12
.04
a8

79.90
523.70
1.05
651

.20
400.50
3.50

.95
.07

.10 -
495.00
0.00

0.00
0.00

.30
432.00
2.33

3

.95

3.70
585.90
6.19
31

3.31
.21
11

2.80
556.96
6.18
23

2.57
.15
12

6.50
573.43
4.42
54

4.50
541.84
5.82
37

2.75
.14
b4

6.30
522.73
2.51
52

2.14
.08
19

10.80
530.69
2.83
89

1.30
606.64
5.73
i1

3.33
.21

.70
569.67
11.61

0.00
0.00

2.00
593.70
5.53
17

3.33

52.10
536.79
1.33
427

2.65
.04
164

47.90
519.76
1.04
392

2.15
.04
120

100.00
528.63
.94
819



1983 IGUSHIK RIVER ESCAPEMENT TEST FISHING

By

Wesley A. Bucher
and
Mark Frederickson

Alaska Department of Fish and Game
Division of Commercial Fisheries
Dillingham, Alaska

INTRODUCTION

The Igushik River test fishing project was initiated in 1976 (McBride 1978)
and has been conducted annually since that time (McBride and Clark 1979;
Minard 1981; Bucher 1983). The objective of the project is to obtain esti-
mates of sockeye salmon escapement into the lower portion of the Igushik
River immediately after the fish have passed through the commercial fishery
(Figure 1). These estimates are incorporated into management decisions since
final enumeration of Igushik River spawning escapement occurs five to ten
days later at the outlet of Amanka Lake.

METHODS AND MATERIALS
Test Fishing

The fishing site on the Igushik River was in the same general location as
that used during 1980-1982. This site was selected because tagging studies
showed minimal flushing of sockeye salmon back out of the river from that
Tocation (McBride 1980). This season the first nine sets were made about

100 m upstream from the original site. While this may at first appeared to
be an insignificant change, physical characteristics of the river bank at the
two sites were quite different. The upstream site had a fairly sharp cutbank,
while the original site had a gradual sloping bank. It was thought that
sockeye salmon distribution would be more concentrated at the cutbank site
than at the original site, since river velocity should have been greater in
the vicinity of the cutbank site. This hypothesis was tested by making six
successive sets at both sites, and calculating the percent difference in test
fish indices.

A 45.5m (25 fm) gill net with 13.7 cm (5-3/8 in) stretched mesh was fished
during each high tide at both sites which were on the left bank facing upstream.
Actual fishing methods were consistent with past years. The gill net was set

15 minutes before the time of each high tide, as indicated in the Tocal tide
tables, and remained fishing 30 minutes or until approximately 25 salmon were
caught, whichever came first. The objective was to minimize the catch while
still obtaining a good estimate of abundance. The standard test fish index
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Counting Tower

Manokotak

Test Fishing
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lushagak
Bay
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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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catch per 100 fathom-hours) was calculated for each set. Length and weight
measurements were obtained from at least 10 fish caught in each set.

Escapement Estimates

Test fish indices were calculated for each high tide and averaged each day

to yield a daily test fish index value. During the season estimates of cumu-
lative escapement past the test fishing site were calculated by two d1ffereqt
methods. While both estimated cumulative escapement by multiplying cumu1qt1ve
test fish index points by the number of spawners per index point (EPI), Q1ffer-
ent techniques were used to estimate EPI. The first method used mean weight
of sockeye salmon caught in the test fishery to estimate EPI. The second cor-
related cumulative test fish indices with cumulative tower counts at Amanka
Lake during subsequent 24-hour periods to estimate EPI (Paulus 1968).

RESULTS AND DISCUSSION

Test fishing was conducted from 18 June until 13 July (Table 1). Qa;ches §t
upstream site were consistently higher than catches made at the or1gzna1 site
(Table 2). Therefore, to be consistent with data from prior years, index
points for the first nine sets made upstream were proportionally adjusted
downward, and test fishing for the remainder of the season was conducted at
the original location.

Correlation analysis of cumulative test fish index points and cumu]ative_
tower escapement estimates after the season showed that a four-day lag time
produced the best fit between tower counts and test fish indices (Table 3
and Figure 2). Lag time has ranged from two to seven days since the project
was started (Table 4).

Post-season escapement estimates based on test fishing index points remained
within 40% of the actual escapement after 20 June (Table 5). However, during
the season, both methods used produced escapement estimates which were much
greater than actual total tower counts. Reasons for overestimates have not
yet been determined.

The EPI for the 1983 season, calculated by dividing the cumulative tower count
at day n+4 (four days lag time) by the cumulative test fish indices (161,754
spawners / 15,327.7 indices), was 11.4. This was the lowest EPI value ever
observed since initiation of the project in 1976 (Table 6). Sockeye salmon
mean weight for the season, 2.7 kg (6.1 1b), was also the lowest ever recorded.
The relationship between mean weight and EPI was not consistent with past data,
which show a strong negative correlation of mean weight and EPI (Figure 3).
Since the 1983 data point was considered to be an outlier, a new regression
equation was not recalculated for use during the 1984 season.

Test fish data were unreliable for predicting escapement to the Igushik River
during the 1983 season. Tagging studies done in the past indicated that few

sockeye caught at the test fish site moved back downriver when the tide began
to ebb. However, sockeye salmon may have traveled downriver past the tfest
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Table 1. Sockeye salmon escapement into Igushik River system as indexed at
the test fish site and enumerated at the tower at Amanka Lake, 1983.

Test Fish Indices

Tower Counts

Date Index ! Accum. Daily Accum.
6/18 9.1 9.1 0 0
19 37.4 46.5 0 0
20 229.1 275.6 0 0
21 240.9 516.5 0 0
22 347.9 858.4 0 0
23 1,067.3 1,925.7 18 18
24 1,115.3 3,041.0 834 852
25 718.2 3,759.2 3,312 4,164
26 477.8 4,237.0 6,024 10,188
27 580.0 4,817.0 5,682 15,870
28 1,050.5 5,867.5 7,926 23,796
29 624.0 6,491.5 5,160 28,956
30 773.8 7,265.3 8,226 37,182
7/ 1 424.3 7,689.6 6,642 43,824
2 605.4 8,295.0 6,120 49,944
3 454 .4 8,749.4 6,792 56,736
4 358.4 9,107.8 8,040 64,776
5 824.2 9,932.0 10,632 75,408
6 961.3 10,893.3 11,916 87,324
7 800.02% 11,693.3 11,616 98,940
8 1,050.0 12,743.3 12,510 111,450
9 947.2 13,690.5 9,288 120,738
10 562.6 14,253.1 10,824 131,562
11 553.3 14,806.4 6,252 137,814
12 162.6 14,969.0 3,738 141,552
13 352.7 15,321.7 2,514 144,066
14 1,452 145,518
15 4,944 150,462
16 7,680 158,142
17 3,612 161,754
18 4,302 166,056
19 2,460 168,516
20 2,346 170,862
21 2,982 173,844
22 1,746 175,590
23 1,878 177,468
24 1,314 178,782
25 1,176 179,958

26 480 180,438

' The daily index is the average of both high tides for each day.

2 Data is for one tide only.

-58-



Table 2. Comparison of test fish indices at two different fishing sites 100 m
apart on the Igushik River, 1983.

Daily Indices

Adjustment Tide
Date Upriver Site Original Site Factor ! (Ft.)
6/23 2,571.4 1,614.5 .63 20.3
6/23 523.6 520.0 .99 16.0
6/24 6,600.0 1,920.0 .29 20.7
6/24 523.6 310.6 .59 149
6/25 2,880.0 1,260.0 44 20.8
6/25 252.0 176.3 .70 14.0
Mean .59

' Adjustment Factor - original site indices/upriver site indices.
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Table 3.

Correlation of accumulative test fish indices with accumulative
escapement at Igushik River with various lag times, 1983.

Lag Time Correlation Coefficient
2 Day Lag .9871

3 Day Lag °98951

4 Day Lag .9897

5 Day Lag .9886

6 Day Lag .9865

7 Day Lag .9841

1

Four-day lag time demonstrated highest correlation

coefficient and was used in this analysis.
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Table 4. Correlation of accumulative test fish indices with accumulative

escapement used to calculate lag time between the test fish site
and the tower, 1976-1983.

Correlation
Year Coefficient Lag Time
1976 1 .99305 7 Days 2
1977 1 .97734 7 Days ?
1978 1 .99761 7 Days
1979 .99843 2 Days
1980 .99842 4 Days
1981 .99928 4 Days
1982 .99333 5 Days
1983 .98970 4 Days

! Correlation is between estimated escapement at the

test fish site and the actual escapement enumerated
at the tower; subsequent years correlate accumulative
test fish indices with actual escapement.

2 Fishing site was approximately 10 km downstream from
the present site. Tagging studies indicate travel
time of one day between the two fishing sites (McBride
1978).
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Table 5. Sockeye salmon escapement into the Igushik River system as estimated
by the Igushik River inside test fishing project, 1983.

Accum.
Test Fish Estimated | Actual R

Date Index Escapement Escapement Accuracy
6/18 9.1 104 0 -
19 46.5 530 18 29.5
20 275.6 3,142 852 3.7
21 516.5 5,888 4,164 1.4
22 858.4 9,785 10,188 1.0
6/23 1,925.7 21,952 15,870 1.4
24 3,041.0 34,667 23,796 1.5
25 3,759.2 42,855 28,956 1.5
26 4,237.0 48,302 37,182 1.3
27 4,817.0 54,914 43,824 1.3
6/28 5,867.5 66,889 49,944 1.3
29 6,491.5 74,003 56,736 1.3
30 7,265.3 82,824 64,776 1.3
7/ 1 7,689.6 87,661 75,408 1.2
2 8,295.0 94,563 87,324 1.1
7/ 3 8,749.4 99,743 98,940 1.0
4 9,107.8 103,828 111,450 0.9
5 9,932.0 113,225 120,738 0.9
6 10,893.3 124,184 131,562 0.9
7 11,693.3 133,304 137,814 1.0
7/ 8 12,743.3 145,274 141,552 1.0
9 13,690.5 156,072 144,066 1.1
10 14,253.1 162,485 145,518 1.1
11 14,806.4 168,793 150,462 1.1
12 14,969.0 170,647 158,142 1.1
7/13 15,321.7 174,667 161,754 1.1

! Estimated escapement = (Accum. test fish index) x (No. spawners/index

point).

2 iqtu?l escapement = Accumulative tower count on day n + 4 (4 day lag
ime).

3 Accuracy = Estimated escapement/actual escapement.
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Table 6. Individual mean weight and spawners per index point of sockeye
salmon caught at Igushik River test fishing site, 1976-1983.

Mean Spawners Per
Year Weight (Kg) Index Point
1976 3.0° 46.8
1977 6" 13.1
1978 3.0 40.4
1979 3.4 17.4
1980 3.1 50.3
1981 3.3 14.0
1982 3.5 32.6
1983 2.7 11.4

' Weight data from Igushik section commercial catch.
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Number of Spawners Per Index Point
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Figure 3.

1

test fishing index point for Igushik River sockeye salmon, 1976-
1983.

This data point not included in calculation of the regression line.
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