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ABSTRACT

Returns-per-spawner ratios for sockeye salmon (Oncorhynchus nerka) from the
Susitna, Kenai, Kasilof, and Crescent Rivers were calculated with catch
allocations and with escapement estimates. Fish Creek was included in the

catch allocation, but returns-per-spawner ratios were not calculated for it
because rehabilitation work has altered spawner-return relationships. The

catch was not allocated to minor sockeye salmon systems because of insufficient
data. For 1978-1981 harvests, scale pattern analysis was used to allocate
catches to rivers of origin. For 1972-1977 catches, allocations were made

with either estimated age compositions of catch and escapement (Method I) or
with estimated average exploitation rates (Method II). Although we suspect

both Methods biased the returns-per-spawner ratios, but were still used

because we know of no alternative procedures for the 1972-1977 period. Aver-
age returns and returns-per-spawner ratios for 1972-1981 with Method I were
416,040 and 4.5 for the Susitna, 1,652,616 and 6.7 for the Kenai, 398,017 and
6.2 for the Kasilof, and 45,773 and 2.6 for the Crescent River. Average returns
and returns-per-spawner ratios for 1972-1981 with Method II were 422,116 and 4.6
for the Susitna, 1,013,595 and 6.2 for the Kenai, 451,357 and 7.0 for the
Kasilof, and 41,926 and 2.6 for the Crescent River.
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INTRODUCTION

Sockeye salmon (Oncorhynchus nerka) are a valuable resource to Upper Cook Inlet,
Alaska (Figure 1) which includes the marine waters and drainages north of Anchor
Point. The average annual commercial harvest of sockeye salmon from 1972 through
1981 was 1.3 million fish, and the value to the fishermen of the 1981 sockeye
salmon harvest was approximately $11.5 million. There are 599 drift net permits
and 747 set net permits for the fishery.

Migrations of the major sockeye salmon runs through Upper Cook Inlet overlap geo-
graphically and through time. Consequently the commercial fishery is a mixed-
stock fishery, harvesting different proportions of fish from each river. To
effectively manage individual runs, a biologist must know the run composition

of the commercial catch. Once the catch is apportioned into component runs, it
can be added to estimates of escapements to calculate returns by river systems.
Return information can then be used to evaluate spawner-return relationships and
ultimately analyzed with other production data to establish optimum escapement
goals.

The Upper Cook Inlet management area is divided into two fishing districts, the
Northern and Central (Figure 1). The Northern District has two set net fisher-
ies: the Northern District east-side and the Northern District west-side. The
Central District has a drift net fishery and five set net fisheries: Central
District west-side, Kalgin Island, Salamatof Beach, Kalifonsky Beach, and Cohoe/
Ninilchik Beach. The Kenai, Kasilof, and Susitna Rivers have produced most of

the sockeye salmon in Upper Cook Inlet, followed in magnitude by Crescent River
and Fish Creek (outlet stream of Big Lake). The Chakachatna River, Packers Creek,
Big River, Cottonwood Creek, and Lake Creek (outlet stream of Nancy Lake) also
produce sockeye salmon.

The purpose of this analysis was to: (1) compile historic sockeye salmon catch,
escapement, and age composition information; (2) to apportion the catch into
principal runs; (3) to estimate returns by river and year; and (4) to calculate
returns-per-spawner ratios for the major river systems. Our analysis of Upper

Cook Inlet sockeye salmon production was limited to years between 1968 and 1981
because escapement information prior to that time were not available. We allocated
the catch only to the five principal runs (Susitna, Kenai, Kasilof, Crescent
Rivers, and Fish Creek). Allocation of the catch to minor systems was not possible
because of insufficient data.

METHODS

Catch Numbers

Commercial catch figures for 13972-1979 were final numbers taken from computer
summaries compiled by the Alaska Department of Fish and Game (ADF&G) from fish
tickets. Catch statistics for 1980 and 1981 were preliminary and were taken
from ADF&G fish ticket summaries dated 6 June 1982. Commercial catch figures
were reported in total numbers of sockeye salmon by fishery.
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Ruesch (1981) documents the harvests made by subsistence and non-commercial
fisheries. We only included catches for 1979-1981 in our analysis because
earlier harvests were relatively insignificant (<50 fish).

Mills (1979; 1981; 1982) reports sport catches from the Susitna, Kenai, and
Kasilof Rivers for 1977 through 1981. Nelson (1982) summarizes Russian River
sport catches and the 1974-1976 Kenai River mainstem harvests (personal commu-
nication). We divided sport harvests from the Kenai River mainstem into those
occurring upriver of the sonar counters and those occurring downriver. To
estimate catches for these categories, we used the proportions reported in 1981
(Mills 1982) of catch harvested above and below the Soldotna bridge for propor-
tions above and below the sonar, respectively. The catches were partitioned so
that fish included in the sonar counts and later harvested by the sport fishery
could be subtracted to estimate number of spawners.

Escapement Numbers

Tarbox (1983) provides estimates of the numbers of sockeye salmon entering the
Susitna River from 1975 through 1981. Escapement figures for 1978 through 1981
were final apportioned sonar counts, while 1975-1977 escapements were estimates
from mark-recapture programs. Abundance data for the Susitna River before 1975
were 1imited and were primarily survey counts of spawning index areas. Index
areas and survey methods were standardized in 1972, and surveys have been con-
ducted each year thereafter.

We used a functional linear regression (Ricker 1973) of the mean numbers of fish
per surveyed index stream in 1975 through 1981 (independent variable) to Susitna
River escapements (dependent variable) during the same years to predict the 1972-
1974 Susitna River sockeye salmon escapements. The linear equation is y = 21,285
+ 120x {r = 0.83; p<0.025$. Survey data were not available for 1968 through 1971,
therefore, we estimated those escapements from a functional linear regression of
the 1975 through 1980 Kenai and Kasilof Rivers escapements totaled (independent
variable) to Susitna River escapements {y = 16,388 + .2521x; r = 0.79; p<0.10}.
We used a functional regression instead of the ordinary predictive regression
because of the probability of measurement error in the independent variables.

The standard deviations for the 1968 through 1974 Susitna River escapements were
calculated to illustrate to the reader the precision of the estimates.

Tarbox (1983) provides estimates of the escapements of the late run of sockeye
salmon entering the Kenai River for 1968 through 1981. Our analysis only reported
on the more numerous late run which was commercially exploited and enters the
river from late June through August. For all years except 1971, estimates were
final apportioned sonar counts. The 1971 escapement was estimated from surveys
of spawning index areas and partial sonar counts.

Kasilof River escapements for 1968 through 1981 were final apportioned sonar
counts except for the 1971 count which was estimated from partial sonar ‘counts
and surveys of spawning index areas (Tarbox 1983).

Tarbox (1983) provides final sonar counts of sockeye salmon escaping to Crescent

River during 1979 through 1981. We estimated escapements prior to 1979 by apply-
ing the 1979 through 1981 average exploitation rate determined from scale pattern

-3-



analysis to the numbers of Crescent River fish harvested. Analyses of 1978
through 1981 scale patterns indicated that Crescent River runs comprised, on
average, 63.7% of the harvest made by the Central District west-side set nets.
Furthermore, the west-side fishery harvested 92.1% of all Crescent River fish
caught, and set nets on Kalgin Island harvested the remainder. We used these
percentages to estimate the numbers of Crescent River fish harvested. Subse-
quently we estimated escapements by applying the 1979 through 1981 average
exploitation rate (.374). Escapements to Fish Creek were weir counts except
the 1968 counts which was estimated from a counting screen (Chlupach 1982).

Number of Spawners

Numbers of spawners equaled escapement minus any fish taken upstream of where

the escapements were counted. Sport harvests on the Kasilof River occurred
downstream of the enumeration site, hence, we did not subtract it from the
escapement to estimate numbers of spawners. Sport fishing for sockeye salmon

on the Susitna River occurred above and below the escapement counting site, how-
ever, catches were relatively small {<5,500) and were counted only in recent
years, so we did not subtract them from the escapement figures. We did subtract
sport harvests on the Russian River and on the Kenai River above the sonar from
the escapement into the Kenai River to calculate its spawners. We assumed sport
fish harvests from Crescent River and Fish Creek were insignificant. ADF&G Fish-
eries Rehabilitation and Enhancement Division (FRED) have taken eggs from Kasilof
River fish for artificial propagation since 1974 and have released some of the
fry into other systems. We estimated the numbers of fish taken for eggs whose
offspring were not returned to the Kasilof River by applying the percentage of
fry not returned to the number of adults; and subsequently we subtracted these
fish from escapements to estimate numbers of spawners. We included as spawners
those fish taken for eggs whose progeny were returned to the Kasilof River and
assumed survival rates for their progeny equaled the natural populations.

Age Composition

Scales for aging sockeye salmon were collected from the preferred area on the
left side of the fish two rows above the lateral line in the diagonal scale row
downward from the posterior edge of the dorsal fin (INPFC 1963). Scales were
mounted on gum cards and impressions made in cellulose acetate (Clutter and
Whitesel 1956).

Escapement:

The age compositions of escapements into the Susitna, Kenai, Kasilof, and Cres-
cent Rivers were summarized from scale data cataloged in the ADF&G statewide

scale archives located in Anchorage. In general, samples from the Susitna, Kenai,
and Kasilof Rivers were collected via fishwheels adjacent to the counting sites.
Scale samples from Crescent River came from fish captured with fishwheels, beach
seines, and trip seines. Age compositions of escapements into Fish Creek were
estimated with samples from fish captured in a weir Tive box (Chlupach 1982).

For those years when scales were not sampled from one of the rivers, the average

age composition from available data for that river was used. Age compositions
for 1978 through 1981 were weighted by escapement numbers through time. Escape-
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ment age compositions prior to 1978 were not weighted through time because daily
escapements were not counted prior to 1978.

Scales were not sampled from fish taken from the Kasilof River for eggs, hence,
the age compositions of escapements were applied to those fish. The age composi-
tion of spawners equaled the numbers of fish by age group of the escapement minus
the sport harvest by age group.

Catch:

The age compositions of the commercial catches were compiled from scale data
cataloged in the ADF&G statewide scale archives. Age compositions were summarized
for individual fisheries (Northern District east-side, Northern District west-side,
Central District drift, Central District west-side, Kalgin Island, Salamatof Beach,
Kalifonsky Beach, Cohoe/Ninilchik Beach) whenever data were available. Scales
were not sampled from individual beaches before 1977, consequently information

for Salamatof, Kalifonsky, and Cohoe/Ninilchik Beaches were pooled to represent

the Central District east-side, and the Northern District east-side and the
Northern District west-side were combined to represent the Northern District.
Average age composition for specific fisheries were applied to those years in
which samples were not taken for a particular fishery. For those catches with
more than 250 scale samples per statistical week, the age compositions were
weighted through time by the catch.

Because scales were not sampled from the sport catches, the age compositions of
the sockeye salmon escapement into the Susitna, Kenai, Russian, and Kasilof
Rivers were applied to their respective sport harvests.

Scales were not taken from the subsistence catches, consequently the age composi-
tions of commercial catches from the same area and time periods were applied to
the subsistence harvests.

Catch Apportionment

Upper Cook Inlet commercial, subsistence, and sport harvests of sockeye salmon
from 1972-1981 were apportioned to river of origin by age group. Catches were
allocated only to the Susitna, Kenai, Kasilof, and Crescent Rivers, and Fish
Creek. Insufficient age and abundance data prohibit allocation of the catch to
minor sockeye salmon systems. Consequently, estimates of the contributions from
the five principal runs to the catch are inflated. We did not know if this bias
affected one estimated return more than another, but most of the estimated returns
by river were high because sockeye salmon runs existed which were not included in
the analysis. Commercial harvests of sockeye salmon were apportioned by river
system with scale pattern analyses, age composition, and average exploitation
rates. Allocations to river of origin of the subsistence harvest were based on
the results from the commercial catch allocation for the same area and time per-
jod. Sport harvests were allocated to the river in which they were caught. Fish
from other rivers straying into the sport harvest area were assumed to be insig-
nificant.



Catch Allocation Based on Scale Pattern Analysis, 1978-1981:

Scale pattern recognition techniques were used to allocate the 1978 through 1981
commercial harvests. Scale patterns of sockeye salmon sampled from the escape-
ments were compared with linear discriminant function analysis (Fisher 1936;
Dixon and Brown 1976) and classification models representing the five primary
runs were built. Catch samples were classified to river of origin with the
identification models. Cross et al. (1981; 1982; 1983); and Bethe, Krasnowski,
and Marshall (1980) present detailed summaries of the methods and results of the
1978-1981 catch allocations. The 1979 through 1981 run composition estimates in
this report are from Cross et al. (1981; 1982; 1983) and were applied to final
catch figures.

The 1978 catch allocation was based primarily on results from Bethe, Krasnowski,
and Marshall (1980). Age 5,' run composition estimates for Boulder Point, North
Salamatof, and South Salamatof were summed and averaged to calculate a Salamatof
Beach age 5, run estimate; estimates of run compositions for North and South
Kalifonsky Beaches and those for Cohoe and Ninilchik Beaches were similarly com-
bined. Subsequently, the age 5, run composition estimates were expanded to the
remaining age groups using methods documented by Cross et al. (1982). Bethe,
Krasnowski, and Marshall (1980) did not include Fish Creek in their analyses of
scale patterns. We estimated the contribution of Fish Creek to the 1978 catch
with the age composition technique which is explained in detail in the following
section. The estimated contributions by Fish Creek were subtracted from catch
totals and the proportions by run developed by Bethe, Krasnowski, and Marshall
{1980) for the other systems were applied to the adjusted catches.

Catch Allocation Based on Age Composition, 1972-1977 (Method I):
The age composition of the catch and escapement were used to estimate the propor-

tions by run in the catch. Catch by age group was apportioned to rivers or origin
using the following formula:

17 2 ng'
jil 1
éij = Estimated catch of age i fish from river j.
Ai = Estimated catch of age i fish.
Aij = Estimated escapement of age i fish to river j.
n = Number of rivers.

1 Gilbert-Rich Formula: Total years of life at maturity (superscript). Year of
life at outmigration from freshwater (subscript).
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Trends in the run composition of specific fisheries demonstrated from scale
pattern analyses were taken into account when deciding which runs to include

in each fisheries allocation. For example, the Susitna River, Kenai River,

and Fish Creek were included in the allocation of the Northern District catches.
Susitna, Kenai, Kasilof Rivers, and Fish Creek were included in the allocation
of the Central District drift and east-side beach harvests. Crescent River was
not included in the allocation of the drift harvests because they were not har-
vested in significant numbers by that fishery according to analyses of 1978-198]
scale patterns. All five runs were included in the catch allocation of Kalgin
Island harvests.

Harvests made by set nets on the Central District west-side were allocated with

a different method than that outlined above. Analyses of 1978 through 1981

scale patterns demonstrated that the majority of fish (average 63.7%) harvested
by Central District west-side set nets were of Crescent River origin and most

of the remainder were of Susitna River origin. Because this trend appeared
stable and because applying escapement age ratios would have greatly overesti-
mated the contributions of Susitna River and underestimated the contribution of
Crescent River, the average run compositions (63.7% Crescent and 27.3% Susitna)
were used to allocate the catches. The contributions of Kenai and Kasilof Rivers
were assumed to be insignificant.

The age composition method of catch allocation assumes equal exploitation rates
for all runs involved. If exploitation rates differed slightly between runs,
especially if the run with the different rate was large, the catch allocation
would be biased. Past exploitation rates of the major sockeye salmon runs in
Upper Cook Inlet were probably not equal because of differences in migratory
timing and fishing effort. Consequently, there are probably inaccuracies in
the catch allocations developed from the age compositions. The effects of the
biases on the catch allocation were unknown because the exploitation rates by
run for 1972 through 1977 were not known.

Catch Allocation Based on Average Exploitation Rates, 1972-1977 (Method II):

The probable biases in the catch allocations made with age compositions for years
1972 through 1977 prompted us to use a different method of catch allocation, a
method based on the ratio of average exploitation rates. The catch allocations
made with scale pattern analysis and escapements by age for years 1978 through
1981 were used to estimate exploitation rates by age by river for those years.
Then catch allocations by age by river for 1972 through 1977 were made with these
average exploitation rates:

A —

. E.,. (a, U,.)
¢ = 17 i i3
1j 1 - aiﬁij
where:
Aij = Estimated catch of age i fish from river j.
Aij = Estimated escapement of age i fish to river j.
U.. = Average exploitation rate of age i fish from river j.
1J (1978-1981 average exploitation rates)
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a, = Change in the magnitude of average exploitation rates
. within an age group from late to early years.

Although the magnitude of exploitation rates vary annually, average rates can
be used for allocations for past years if the ratio of the rates of one_river
to another remains constant within the same age group (i.e., the ratio Ui /Ui
in 1 year is the same in all years for all values of j). When the assumption of
constant ratios holds:

- n E..a.U,.
c = g Aii1ij
1 j=1 1 - a.U,.
i ij

where c; is estimated from catch sampling programs for age composition. A
FORTRAN program was used to iteratively solve the equation above for a; for each
year 1972 through 1977, and the solutions were used to calculate C;;. We did not
know if ratios among exploitation rates were constant from year to year before
1978 or if they were the same after 1977 as before. However, the ratios for years
1978 through 1981 were not constant from year to year, which was not encouraging.
Until some new information is available, Methods I and II were the best available
for catch allocations.

Returns

Return estimates for each age group and for each river were derived by adding
the commercial catch, sport catch, and subsistence catch to the numbers of
spawners. Two methods were used to allocate the 1972-1977 harvests, therefore,
two sets of return estimates were developed, one from each method. Ratios of
returns to spawners were calculated for the Susitna, Kenai, Kasilof, and Cres-
cent Rivers. Returns-per-spawner ratios were not developed for Fish Creek.
Extensive rehabilitation work has been conducted on Fish Creek, thus, altering
relationships between returns and spawners.

RESULTS AND DISCUSSION

Catch Numbers

The average annual sockeye salmon commercial harvest from 1972 through 1981 was
1,300,116 fish (Table 1). The Central District drift net fishery took on aver-
age 55% of the catch from 1972-1981 (730,618 fish annually). The Central District
east-side beaches collectively harvested on average 29% of the total annual sock-
eye salmon catch. From 1972 through 1981, average annual harvests at Salamatof,
Kalifonsky, and Cohoe/Ninilchik Beaches were 122,418, 90,622, and 177,055 fish,
respectively. The Northern District, the Central District west-side, and the
Kalgin Island set nets caught an average 8%, 4%, and 4%, respectively, of the
annual catch from 1972-1981.

Because the subsistence harvests of sockeye salmon from 1972 through 1978 are

insignificant (less than 50 fish per year), they were not included in the analysis.
The 1979 and 1980 subsistence sockeye salmon catches were 5,564 and 5,459, res-
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Table 1.

Commercial catch of sockeye salmon by fishery and year, Upper Cook Inlet, 1972-19811.

Northern Northern Central Central Cohoe/

District District District District Kalgin Salamatof Kal if onsky Ninilchik
Year Bast-side West-side Drift West~-side Island Beach Beach Beach Total
1972 27,217 58,520 506,181 53,980 29,19 50,245 61,995 92,377 879,711
1973 15,997 29,617 375,69 25,144 34,829 64,258 49,710 74,775 670,025
1974 11,197 30,366 265,751 24,29% 28,659 58,635 28,854 49,400 497,160
1975 30,222 35,304 368,116 35,358 32,400 57,022 35,852 84,462 678,736
1976 29,873 39,776 1,055,767 44,433 17,905 140,301 87,547 248,528 1,664,130
1977 35,051 88,699 1,073,0% 75,649 28,616 03,221 195,152 322,995 2,052,481
1978 18,293 33,331 1,803,479 63,512 42,255 269,934 174,651 216,212 2,621,667
1979 60,912 51,537 454,707 63,442 44,980 80,920 47,622 120,286 924,406
1980 44,077 61,570 770,247 80,628 57,294 131,221 124,189 304,402 1,573,628
1981 100,856 148 806 633,145 26,272 33,945 138,428 100,652 257,116 1,439,220
Average 37,370 57,753 730,618 49,272 35,008 122,418 90,622 177,055 1,300,116
1 Catch statistics were taken from the Alaska Department of Fish and Game fish ticket summaries. The IBM

statistical runs were considered final and were dated as follows:

1972 catches taken from 13 QOctober

1973 run; 1973 catches taken from 9 September 1974 run; 1974 catches taken from 2 June 1976 run; 1975
catches from a 29 July 1976 run; 1976 catches from 20 May 1978 run; 1977 catches from 25 February 1979
run; 1978 catches from 17 October 1980 run; 1979 catches from 9 July 1981 run; and 1980 and 1981 catches
were taken from IBM statistical run dated 6 June 1982.



pectively, mostly from the Northern District east-side (Table 2). In.1981, a
non-commercial gill net fishery directed at coho salmon (0. kisutch) incidentally
harvested 193 sockeye salmon.

Most sport fishing for sockeye salmon occurred on the Kenai River and on its
tributary, the Russian River (Table 3). Numbers reported for Kenai River sport
harvests represent fish caught from the late run. Russian River sport fishery
harvested on average 14,991 sockeye salmon annually from 1968 through 1981
(range 600 in 1970 to 33,490 in 1980). From 1974-1981 average annual sport
harvests from the Kenai River mainstream below the Soldotna bridge were 5,221
sockeye salmon and average annual harvests above the bridge were 14,141 fish.
Estimates of average annual sport harvests from the Susitna River were available
only since 1977 and were 2,363 fish. In 1981, a dip net fishery caught 10,000
fish, and the hook and line fishery took 743 sockeye salmon from the Kasilof
River. Estimates of the sport harvest from the Kasilof River before 1981 were
not available.

Escapement Numbers

Average annual escapement into the Kenai River from 1968-1981 was 296,143 fish
(range 53,000 in 1969 to 708,000 in 1977), and average escapement into the Kasi-
Tof River is 110,000 fish (range 38,000 in 1970 to 257,000 in 1981) annually
(Table 4). The numbers of sockeye salmon taken for eggs annually from the
Kasilof River ranged from 205 in 1974 to 10,006 in 1981 (Appendix Table 1), and
progeny from approximately 64% of the fish taken were returned to the system.

Escapements into the Susitna River have been enumerated since 1975 and averaged
177,000 fish annually with a range of 94,000 in 1978 to 340,000 in 1981 (Table 4).
We predicted escapements into the Susitna River prior to 1975 with regression
analysis (Appendix Table 2), but the standard deviations of the predicted escape-
ments were extremely large, partly because there were only seven data pairs in
the regression.

Crescent River sockeye salmon escapements have been monitored since 1979 and
averaged 73,000 fish annually and ranged from 41,000 in 1981 to 91,000 in 1980
(Table 4). Escapements into the Crescent River prior to 1979 were estimated

with recent exploitation rates. Estimates of escapements from 1968 through 1978
ranged from a Tow of 28,000 fish to a high of 87,000 fish. Sockeye salmon escape-
ments into Fish Creek averaged 24,956 from 1968 through 1981, and ranged from
2,705 in 1973 to 68,739 in 1979.

Escapement estimates for the sockeye salmon escapement into the minor systems of
Cook Inlet are given in Appendix Table 3.

Number of Spawners

Sport fisheries on the Susitna, Kasilof, and Crescent Rivers are small and most
fish escaping the commercial fisheries were considered spawners. However, Kenai
River sport fisheries, as previously described, took substantial numbers of sock-
eye salmon and, therefore, reduced the spawning populations. The sport fishery
on the Kenai River harvested on average 29,000 sockeye saimon annually.
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Table 2.

1

Subsistence and non-commercial gill net catch of sockeye salmon by
area, Upper Cook Inlet, 1979-19811%,

Area

1979

1980

1981

Northern District
West-side (Tyonek)

Northern District
East-side

Central District
East-side

Salamatof Beach
Kalifonsky Beach

Cohoe/Ninilchik
Beach

Total

5,564

5,564

261

5,178

20

5,459

83
51

59
193

Catch figures for 1979-1980 taken from 1981 Upper Cook Inlet Report to the

Board. Alaska Department of Fish and Game.

Commercial Fisheries Division.

Catch figures for 1981 taken from 1981 Upper Cook Inlet Non-Commercial Set

Gill Net Fishery.

Ken Tarbox.

sion of Commercial Fisheries.

-11-
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Table 3. Sport catch of sockeye salmon by system and year, Upper Cook Inlet,

1968-19811.

Susitna Kenai Mainstream Kenai Mainstream Russian Kasilof
Year River Below Soldotna Bridge Above Saldotna Bridge River River
1968 5,820
1969 1,150
1970 600
1971 10,730
1972 16,050
1973 8,930
1974 2,970 8,030 8,500
1975 1,890 5,110 8,390
1976 4,860 13,10 13,700
1977 5,276 6,263 16,933 27,440
1978 971 9,077 24,542 24,530
1979 2,152 4,559 12,328 26,830
1980 1,769 6,876 18,592 33,490
1981 1,647 5,270 14,451 23,720 10,743
Average 2,363 5,221 14,14 14,991

1

Sport harvest figures from 1977-1981 for the Susitna River, Kenai Mainstream,
and Kasilof River were taken from the Statewide Harvest Study, Volume 20 and
Volume 22, Michael Mills, Alaska Department of Fish and Game. Russian River
sport harvest figures were taken from 1981 Russian River sockeye salmon study,
Dave Nelson, Alaska Department of Fish and Game, Sport Fish Division. Kenai
River Mainstream 1974-1976 sport harvest figures were taken from personal
communication with Dave Nelson, Alaska Department of Fish and Game.

The Kenai River Mainstream sport harvest was divided into two categories:
that occurring above and below the Soldotna bridge. This division was
reported in 1981 by Mike Mills. The 1981 percentages above and below the
bridge were assumed to be typical and were applied to the 1974-1980 total
Kenai River Mainstream sport harvests.
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Table 4. Escapement of sockeye salmon to Upper Cook
Inlet by river system and year, 1968-19811.

Year Susitna 2 Kenai 3 Kagilof “ Crescent 5 Fish ©
1968 61,010 88,000 89,000 55,000 19,616
1969 41,346 53,000 46,000 51,000 12,456
1970 4,371 73,000 38,000 38,000 25,000
1971 114,707 300,000 90,000 44,000 31,900
1972 91,927 318,000 113,000 62,000 6,981
1973 116,093 367,000 40,000 29,000 2,705
1974 71,849 161,000 70,000 28,000 16,225
1975 108,000 142,000 48,000 41,000 29,882
1976 111,000 380,000 139,000 51,000 14,032
1977 238,000 708,000 155,000 87,000 5,183
1978 94,000 399,000 116,000 74,000 3,555
1979 157,000 285,000 152,000 87,000 68,739
1980 191,000 464,000 187,000 91,000 62,628
1981 340,000 408,000 257,000 41,000 50,479
2verage? 177,000 296,143 110,000 73,000 24,956

1  Escapement figures for Susitna River 1975 through 1981, Crescent River 1979
through 1981, and Kenai and Kasilof Rivers 1968 through 1981 taken fram Tarbox
et al. Cook Inlet sockeye salmon studies, Alaska Department of Fish and Game
Technical Report for period July 1, 1977 to June 30, 1982, Project No.
AFC-62.2. BAnadramous Fish Conservation Act. National Marine Fisheries,
Estimates rounded to the nearest one thousand fish.

2 susitna River escapements for 1972 through 1974 were estimated fram a geametric
mean functional regression of the mean number of fish per surveyed index
stream to measured escapements into the Susitna River (y = 21,285.3 + 120.1 x;
R = 829, significant at .025 level). Survey data for index streams not
available prior to 1972, Escapement estimates for 1968-1971 were calculated
fram a geametric mean functional regression of the 1975-1980 Kenai and Kasilof
Rivers total escapement to measured Susitna escapement (y = 16,388 + ,2521x;
R = 779, significant at the .10 level). Escapement estimates for 1975 through
1977 derived fram tag/recapture plus fishwheel catch ratioce. Escapement estimates
for 1978 through 1981 represent final apportioned sonar counts.

3 Renai River escapement estimates for 1968-1970 and 1972-1981 represent final
apportioned sonar counts of the late Renai River sockeye run. Escapement
estimate for 1971 developed from estimates fram spewning index areas and
partial sonar counts.

4 Rasilof River escapement estimates for 1968-1970 and 1972-1981 represent final
apportioned sonar counts. Escapement estimates for 1971 developed fram estimates
from spawning index areas and partial sonar counts. Sonar estimates for 1979-1981
escapement include counts from designated early period (prior to 21 June).

5 Crescent River escapement figures for 1968-1978 were estimated by calculating the
the total numbers of Crescent River fish harvested based on 1978-1981 scale
pattern trends, and then applying the average exploitation rate to estimate total
return.

Scale pattern analysis (1978-1981) showed that Crescent River stocks comprised
on the average 63.7% of the Central District West-side sockeye harvest, Also
fram scale pattern analysis it was shown that of all the Crescent river fish
harvested commercially, 92.1% were taken by the Central District West-side

set net fishery. Finally, the average exploitation rate of Crescent River
stocks equals .374.

Crescent River escapement figqures for 1979-1981 represent final sonar counts.

Fish Creek escapement figures for 1968-1979 taken from Chlupach, R, 1979,
Ennumeration of 1979 adult salmon immigration into Big Lake watershed.
Alaska Department of Fish and Game, Division of Fisheries Rehabilitation
and Enhancement. Escapement figures for 1980-1981 fram Robert Chlupach,
personal conmunication. The escapement figures for 1968 represent totals
estimated fram a counting screen. Escapement figures for the remaining
years represent weir counts,

7 Average for Renai, Kasilof River and Fish Creek includes years 1968~1981.

Average for Susitna River and Crescent River include years when the
escapement was actually enummerated, 1975-1981 and 1979-1981, respectively.
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Table 5. Summary of the age composition of the Upper Cook Inlet commercial
sockeye salmon harvest, 1972-19811,

4 5 S 6
Year 2 2 3 3 Other Total
1972 Nunber s 172,478 456,129 84,246 156,270 10,588 879,711
Percent 19.6 51.8 9.6 17.8 1.2 100.0
1973 Numbers 35,628 512,487 42,351 64,435 15,124 670,025
Percent 5.3 76.5 6,3 9.6 2.3 100.0
1974 Number 8 84,942 297,399 56,760 54,328 3,731 497,160
Percent 171 59.8 11.4 10.9 0.8 100.0
1975 Numbers 142,078 309,451 152,098 65,225 9,884 678,736
Percent 20.9 45.6 22.4 9.6 . 1.5 100.0
1976 Number s 436,706 834,977 229,841 153,990 8,616 1,664,130
Percent 26.2 50.2 13.8 9.3 0.5 100.0
1977 Number s 207,082 1,403,335 197,428 227,630 17,006 2,052,481
Percent 10.1 68.4 9.6 11.1 0.8 100.0
1978 Rurmber s 255,970 2,135,537 108,103 121,117 940 2,621,667
Percent 9.8 81.5 4,1 4.6 <0.1 100.0
1979 Number s 338,204 424,360 107,376 40,263 14,203 924,406
Percent 36.6 45,9 11.6 4.4 1.5 100.0
1980 Number s 494,693 742,096 165,556 167,563 3,720 1,573,628
Percent 31.4 47.2 10,5 10.7 0.2 100.0
1981 Number s 240,189 1,032,703 95,270 69,863 1,195 1,439,220
Percent 16.7 71.8 6.6 4.8 0.1 100,0
Average 2 Numbers 252,223 777,469 137,812 120,911 11,701 1,300,116
Percent 19.4 59.8 10.6 9.3 0.9 100.0

Gilbert-Rich Formula: Total years of life at maturity (superscript). VYear
of 1ife at outmigration from freshwater (subscript).

2 Average catch by age group was not weighted through time. It was calculated

by applying the average annual percentage by age group to the average catch
of all ages.
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Table 6.

Summary of age composition of Upper Cook Inlet sockeye salmon escapement by system, 1968-1981
(continued).

Total
Year System Number s 2 Number s Number s % Number s Number s % Number s
1973 Susitna 37.5 43,535 4.5 56,305 4,2 4,876 5.4 6,269 4.4 5,108 100.0 116,093
Renai 4.9 17,983 68.4 251,028 8.1 29,727 l6.1 59,087 2.5 9,175 100.0 367,000
Kasilof 19.5 7,800 57.0 22,800 19.0 7,600 4.5 1,800 0 0 100.0 40,000
Crescent 16.9 4,901 66.6 19,314 3.5 1,015 11.6 3,364 1.4 406 100.0 29,000
Fish 29.0 784 8.1 219 31.6 855 0.4 11 30.9 836 100.0 2,705
Total 13.5 75,003 63.0 349,666 8.0 44,073 12.7 70,531 2.8 15,525 100.0 554,798
1974 Susitna 53.8 38,655 40,2 28,883 3.4 2,443 2.0 1,437 0.6 431 100.0 71,849
Renai 18.0 28,980 46.4 74,704 18,0 28,980 12.5 20,125 5.1 8,211 100.0 161,000
Rasilof 34.6 24,220 59.1 41,370 4.3 3,010 1.6 1,120 0.4 280 100.0 70,000
Crescent 39.7 11,116 53.0 14,840 4.4 1,232 2.9 812 0 0 100.0 28,000
Fish 13,6 2,207 0.4 65 1.6 259 0.1 16 84.3 13,678 100.0 16,225
Total 105,178 46.1 159,862 10.3 35,924 6.8 23,510 6.5 22,600 100.0 347,074
1975 Susitna 61,020 37.6 40,608 2.7 2,916 0.6 648 2.6 2,808 100.0 108,000
Kenai 14,768 35.6 50,552 30.7 43,594 13,5 19,170 9.8 13,916 100.0 142,000
Kasilof 14,112 6.9 3,312 57.6 27,648 4.4 2,112 1.7 816 100.0 48,000
Crescent 5,945 74.6 30,586 3.2 1,312 3.0 1,230 4.7 1,927 100.0 41,000
Fish 26,147 1.0 299 5.2 1,554 0 0 6.3 1,882 100.0 29,882
Total 121,992 34.0 125,357 2.9 77,024 6.3 23,160 5.8 21,349 100.0 368,882
1976 Susitna 49,78 45,7 50,727 1.9 2,109 0.3 333 7.3 8,103 100.0 111,000
Renai 174,800 2.0 76,000 22,0 83,600 8.0 30,400 4.0 15,200 100.0 380,000
Kasilof 49,762 24,2 33,638 28,0 38,920 11.6 16,124 0.4 556 100.0 139,000
Crescent 8,619 66.6 33,966 3.5 1,785 11.6 5,916 1.4 714 100,0 51,000
Fish 9,907 2.8 2,919 5.7 800 0.2 2 2.7 378 100.0 14,032
Total 292,816 8.4 197,250 18.3 127,214 7.6 52,801 3.6 24,951 100.0 695,032
1977 Susitna 51,646 72.8 173,264 3.5 8,330 0.5 1,190 1.5 3,570 100.0 238,000
Kenai 42,480 76.0 538,080 7.0 49,560 10.0 70,800 1.0 7,080 100.0 708,000
Kasilof 46,500 29.9 46,345 27.6 42,780 11.4 17,670 1.1 1,705 100.0 155,000
Crescent 14,703 66.6 57,942 3.5 3,045 11.6 10,092 1.4 1,218 100.0 87,000
Fish 1,783 51,2 2,654 2.6 135 0 0 11.8 611 100.0 5,183
Total 157,112 68.6 818,285 8.7 103,850 8.3 99,752 1.2 14,184 100.0 1,193,183
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fish. Escapements into Fish Creek averaged 55.4% age 4,, 17.0% age 5,, 4.8%
age 53, 0.3% age 65, and 22.5% age "other" which are mostly age 3,.

There were consistently higher percentages of age 4, fish (younger fish) in the
escapement than in the catch; and conversely, higher percentages of age 5, fish
were found in the catch than in the escapement (Tables 5-6). Factors which may
have contributed to differences between the age compositions of the catch and
escapement include:

1) Scale samples were not representative of the catch and/or escapement,
therefore, the age compositions were inaccurate.

2) Minor stocks, not included in the analysis, contributed significantly
to the catch, thus, the catch age compositions included stocks not
represented in the escapement age compositions.

3) Commercial gear selectivity harvested older, larger fish (age 5,).
4) Exploitation rates differed among runs.

5) Commercial fishing harvest rates were higher on older fish (age 5,)
because fishing effort was greater on the early portion of the run.
In general, older fish migrate through the fishery earlier than younger
fish. If fishery managers direct fishing effort towards the early
segment of the run to test its strength, higher percentages of older
fish are caught.

Combinations of all of the above factors probably produced the differences in the
catch and escapement age compositions.

Catch Allocation Based on Scale Pattern Analysis 1978-1981

Analyses of scale patterns of fish harvested from 1978-1981 showed geographic
trends in the run composition. The Northern District east-side harvests from
1978-1981 was 37.6% Susitna River fish, 37.6% Kenai River fish, 18.0% Fish

Creek fish, and 6.8% Kasilof River fish. The Northern District west-side har-
vests from 1978-1981 were 60.8% Susitna River fish, 29.3% Kenai River fish, 4.0%
Kasilof River fish, 2.7% Crescent River fish, and 3.2% Fish Creek fish. Appendix
Tables 29-32 give the run composition of the sockeye salmon harvest for each year
1978-1981 and Appendix Tables 33 shows the run composition by age group and fish-
ery for the subsistence and non-commercial gillnet fishery from 1979-1981.

Central District drift net harvests from 1978 through 1981 were 22.3% Susitna
River fish, 47.2% Kenai River fish, and 25.8% Kasilof River fish. The 1978
through 1981 average run compositions of Kalgin Island set net harvests were
similar to that of the drift fishery and equaled 22.3% Susitna River, 33.5%

Kenai River, and 34.5% Kasilof River. Set net harvests from the Central District
west-side from 1978 through 1981 were 20.7% Susitna River, 63.6% Crescent River,
7.4% Kenai River, and 8.3% Kasilof River fish. Set nets on the Central District
east-side beaches harvested mostly Kenai River and Kasilof River fish. The aver-
age run compositions by beach were: 60.7% Kenai River and 28.2 Kasilof River
fish for Salamatof Beach, 48.8% Kenai River and 41.9% Kasilof River fish for
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exploitation rates applied were greater for the Kasilof River than for the
Kenai River. Differences in actual numbers of fish were greatest between the
two methods for the years 1976 and 1977 because total catches were larger.

Returns

Returns of sockeye salmon to Upper Cook Inlet from 1972 through 1981 averaged
2,034,472 fish annually. The average annual exploitation rate was 0.641. Annual
returns by river from 1972 through 1981 based on Method I and the scale pattern
catch allocations (Appendix Tables 37 and 38) averaged: Susitna River 416,040,
Kenai River 1,652,616, Kasilof River 398,017, Crescent River 45,773, and Fish
Creek 55,225. Annual returns by river based on Method II and the scale pattern
catch allocations (Appendix Tables 38 and 39) averaged: Susitna River 422,116,
Kenai River 1,013,595, Kasilof River 451,357, Crescent River 41,926, and Fish
Creek 53,538. Estimates of returns from the two catch allocations differed the
most for the Kasilof and Kenai Rivers and for the years 1976 and 1977 (Figure 2).

Returns Per Spawner

The ratios of returns to spawners calculated from Method I and Method II catch
allocations differed most significantly for Kenai and Kasilof Rivers. Method I
catch allocations estimated higher ratios of returns to spawners for the Kenai
River and lower ratios of returns to spawners for the Kasilof River than Method
IT catch allocation.

The 1968-1975 average ratios of returns to spawners developed from Method I and
the scale pattern catch allocations (Tables 7-10) were highest for the Kenai
River (6.7) followed by Kasilof River (6.2), Susitna River (4.5), and Crescent
River (2.6). Returns-per-spawner ratios for the Susitna River ranged from 2.9

in 1973 to 7.3 in 1972 (Table 7). Returns-per-spawner ratios for the Kenai River
varied from 3.4 in 1971 to 11.1 in 1968 (Table 8). The lowest ratio .of returns
to spawners for the Kasilof River equaled 2.0 in 1968; while the highest equaled
12.5 in 1975 (Table 9). Ratios of returns to spawners for the Crescent River
ranged from 0.8 in 1969 to 5.2 in 1975 (Table 10).

The 1968-1975 average ratios of returns to spawners developed from Method II and
the scale pattern catch allocations (Tables 11-14) were highest for the Kasilof
River (7.0), followed by the Kenai River (6.2), Susitna River (4.6), and Crescent
River (2.6). The lowest returns-per-spawner ratio for the Susitna River equaled
2.7 in 1973 and the highest equaled 7.7 in 1972 (Table 11). Ratios of returns

to spawners for the Kenai River ranged from 2.7 in 1971 to 10.5 in 1968 (Table
12). Returns-per-spawner ratios for the Kasilof River were lowest in 1968 (2.5)
and highest (12.4) in 1973 (Table 13). The ratios of returns to spawners for the
Crescent River ranged from 0.7 in 1969 to 5.2 in 1975 (Table 14).

Ratios of returns to spawners from both methods of catch allocation were extremely
variable and appeared high for the Susitna, Kenai, and Kasilof Rivers. We com-
pared returns to all systems to total known spawners (Susitna, Kenai, Kasilof,
Crescent Rivers, and Fish Creek) and calculated ratios of returns to spawners for
the entire Upper Cook Inlet area. By combining returns and spawners we essentially
removed the biases caused by the catch allocations. The 1968-1975 average ratio
of returns to spawners for the Upper Cook Inlet area is 4.9 and varied from 3.5 in

-21-



Table 7. Progress of spawners and returns of sockeye salmon to the Susitna
River, Upper Cook Inlet, developed from the catch apportionment
based on scale pattern and age composition?!.

Brood Returns by Age Grouwp Return

Year Spawners 4 5 5 6 3 Spawner
2 2 3 3 Total

1966 43,207
1967 21,005 206,250 6,656 12,717
1968 61,010 21,005 147,208 10,043 4,997 183,253 3.0
1969 41,346 64,808 92,160 6,678 3,363 167,009 4.0
1970 44,371 75,213 170,546 9,537 2,488 257,784 5.8
1971 114,707 135,948 314,288 6,891 5,594 462,72 4.0
1972 91,927 128,451 502,234 25,950 17,350 673,985 7.3
1973 116,093 128,475 185,407 11,822 6,806 332,510 2.9
1974 71,849 133,79 118,312 26,451 34,547 313,105 4.4
1975 108,000 197,737 206,863 27,441 39,755 471,796 4.4
1976 111,000 214,715 640,532 23,349
1977 232,724 57,533
1978 93,029

1979 154,848
1980 189,231
1981 338,353
Average? 81,163 110,679 27,127 15,602 14,362 357,170 4.5

Allocation of 1978-1981 commercial catches based on scale pattern analyses.
Allocation of 1972-1977 commercial catches based on the age composition.

2 Total returns only include age groups 4,, 5,, 5;, and 6,.

3 Average calculated for brood years 1968 through 1975.
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Table 9. Progress of spawners and returns of sockeye salmon to the Kasilof
River, Upper Cook Inlet, developed from the catch apportionment
based on scale pattern and age composition®.

Brood Returns by Age Group Return

Year Spawners 4 S 5 6 2 Spewner
2 2 3 3 Total

1966 47,72¢°
1967 107,418 7,327 3,446
1968 89,000 104,619 54,201 14,693 3,572 177,085 2.0
1969 46,000 10,677 115,328 7,492 7,709 141,206 3.1
1970 38,000 40,883 11,891 80,516 66,341 199,631 5.2
1971 90,000 28,182 191,159 107,736 58,593 385,670 4.3
1972 113,000 121,115 122,578 122,678 35,036 401,407 3.5
1973 40,000 108,465 299,775 48,922 15,763 472,925 11.8
1974 69,795 183,732 180,601 59,799 67,629 491,761 7.0
1975 47,832 194,165 304,276 80,138 11,643 590,222 12,3
1976 133,537 351,938 354,229 48,702
1977 153,493 185,027

1978 112,550
1979 151,758
1980 185,672
1981 256,137
Average 2 66,703 98,980 159,976 65,246 33,286 357,488 6.2

1 Allocation of 1978-1981 commercial catches based on scale pattern analyses.
Allocation of 1972-1977 commercial catches based on the age composition.

2 Total returns only include age groups 4,, 5,, 53, and 6,.

3 Averages calculated for brood years 1968 through 1975.
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Table 11. Progress of spawners and returns of sockeye salmon to the Susitna
River, Upper Cook Inlet, developed from the catch apportionment
based on scale pattern and average exploitation rates’.

Brood Returns by Age Group Return

Year Spawners 4 5 5 6 Spawner
2 2 3 3 Total

1966 48,113
1967 208,030 6,465 14,127
1968 61,010 15,806 159,372 10,301 7,140 192,619 3.2
1969 41,346 64,426 91,391 7,491 4,057 167,365 4.0
1970 44,371 69,273 188,096 8,872 1,803 268,044 6.0
1971 114,707 134,018 335,036 6,248 5,614 480,916 4.2
1972 91,927 119,871 548 ,458 24,084 17,350 709,763 7.7
1973 116,093 114,603 185,407 11,822 6,806 318,638 2,7
1974 71,849 133,795 118,312 26,451 34,547 313,105 4.4
1975 108,000 197,737 206,863 27,441 39,755 471,796 4.4
1976 111,000 214,715 640,532 23,349
1977 232,724 57,533
1978 93,029
1979 154,848
1980 189,231
1961 338,353
Average ® 81,163 106,191 229,117 15,339 14,634 365,281 4.6

exploitation rates.

2 Total returns only include age groups 4,, 5,, 5;, and 6,.

3 Averages calculated for brood years 1968 through 1975.
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Table 13. Progress of spawners and returns of sockeye salmon to the Kasilof

River, Upper Cook Inlet, developed from the catch apportionment
based on scale pattern and average exploitation rates®.

Brood Returns by Age Group Return

Year Spawners 4 5 5 6 ) Spawner
2 2 3 3 Total

1966 59,468
1967 143,200 10,497 4,153
1968 89,000 128,465 70,300 18,340 6,008 223,113 2.5
1969 46,000 12,600 144,956 12,006 14,655 184,217 4.0
1970 38,000 50,382 18,322 109,051 95,081 272,836 7.2
1971 90,000 39,193 296,648 147,761 89,547 573,149 6.4
1972 113,000 159,226 162,462 156,902 35,036 513,626 4,5
1973 40,000 131,137 299,775 48,922 15,763 495,597 12.4
1974 69,795 183,732 180,601 59,799 67,629 491,761 7.0
1975 47,832 194,165 304,276 80,138 11,643 590,222 12.3
1976 133,537 351,938 354,229 48,702
1977 153,493 185,027
1978 112,550
1979 151,758
1980 185,672
1981 256,137
Average® 66,703 112,362 184,668 79,115 41,920 418,065 7.0

Allocation of 1978-1981 commercial catches based on scale pattern analyses.
Allocation of 1972-1977 commercial catches based on 1978-1981 average
exploitation rates.

Total returns only include age groups 4,, 5,, 5;, and 6.

Averages calculated for brood years 1968 through 1975.
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1971 to 6.3 in 1975 (Table 15). The combined returns-per-spawner ratios also
appeared high, but were less variable than those developed for individual rivers.
This suggests that our catch allocations are inaccurate and are responsible for
the extreme fluctuations in the returns-per-spawner ratios within systems.
Examples are provided by results for the 1968 brood year when returns-per-spawner
ratios were extremely high for the Kenai River (11.1 in Method I and 10.5 in
Method II); while returns-per-spawner ratios for the Susitna River (3.0 in
Method I and 3.2 Method II? and Kasilof River (2.0 in Method I and 2.5 in Method
I1) were comparably low. Similarly, returns-per-spawner ratios for the 1973
brood year were high for the Kasilof River (11.8 in Method I and 12.4 in Method
I1) and low for the Susitna River (2.9 in Method I and 2.7 in Method II).

Average ratios of returns to spawners for other Alaskan sockeye salmon systems
are lower than those estimated for rivers in Upper Cook Inlet. The average
ratio of returns to spawners for the Dog Salmon (Frazer) River, Kodiak Island,
Alaska, is 3.2 for the 1966-1971 brood years (Blackett 1979), and the average
ratio of returns to spawners for the combined early and late runs to Chignik
River is 3.3 for the 1963-1975 brood years (Nicholson et al. 1981). In Bristol
Bay, average returns-per-spawner ratios for 1968-1975 by system are as follows:
Kvichak River 3.0, Naknek River 2.9, Egegik River 3.2, and Ugashik River 3.6
(ADF&G Bristol Bay staff files).

The 1968-1975 average ratio of returns-per-spawner for Upper Cook Inlet (4.9)

is approximately 1.6 times greater than the average ratio of returns to spawner

for the Kvichak River (3.0) for the same time period. We know that our estimates
of returns-per-spawner for Upper Cook Inlet are high because there are minor
sockeye salmon systems which we did not include in our analysis. In addition,

our estimates of escapements for the major systems may also be low. Escapements
were not enumerated before 1975 in the Susitna River or before 1979 in the Cres-
cent River. We had to estimate these escapements from limited data and we question
their accuracies. For the Susitna River, we estimated escapements for 1968 through
1975 based on more recent sonar counts which also may be in error because of
difficulties with using sonar on the Susitna River (King and Tarbox 1983).

In summary, there are several biases in our analysis which could be responsible
for the high and variable return-per-spawner ratios. The biases include: (1)
biases in the catch allocation procedures, (2) minor systems which produce sockeye
salmon and are not included in the analysis, and (3) low estimates of escapements.
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Appendix Table 2. Estimates and their standard deviations of sockeye salmon
escapements into the Susitna River during 1968 through 1974
based on regression analyses!®.

Estimated Standard
Year Escapement Deviation
1968 61,010 50,961
1969 41,346 54,572
1970 44,371 53,986
1971 114,707 44,080
1972 91,927 61,558
1973 116,093 59,747
1974 71,849 63,462

1 Escapement estimates from 1968-1971 were predicted from a geometric mean

functional regression of the 1975-1980 Kenai and Kasilof Rivers total
escapement to measured Susitna escapement for the same years (y = 16,388
+ .2521x; R = .779, significant at the .10 level).

Escapement estimates for 1972 through 1974 were predicted from a geometric
mean functional regression of the mean number of fish per surveyed index
stream during 1975 through 1981 to measured total escapements into the
Susitna River during the same years (y = 21,285.3 + 120.1x; R = .830, signi-
ficant at .025 level).
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Appendix Table 4. Age composition by fishery of the Upper Cook Inlet commercial sockeye salmon harvest, 19721.

3 4 4 5 5 6 6 6 7 7

Fishery 2 1 2 2 3 2 3 4 3 4 Total
Northern District 2 MNumbers 12,192 55,237 8,374 9,714 220 85,737
Set Net Percent 14.2  64.4 9.8 1.3 0.3 100.0
Central District 2  Number 95,216 265,882 48,190 9,711 182 506,181
Drift Net Percent 18.8 52,5 9.5 19.1 0.1 100.0
Central District 3 Mumbers 108 10,094 37,084 3,077 54 3,563 53,980
West-side Set Net  Percent 0.2 18,7 6.7 5.7 0.1 6.6 100.0
Kalgin Island “ Numbers 29 5,460 13,693 2,774 1,401 5,460 379 29,19
Set Net Percent 0.1 18.7  46.9 9.5 48 18.7 1.3 100.0
Central District 2 Numbers 49,516 84,233 21,831 5,259 40,822 537 2,312 107 204,617
East-side Set Net  Percent 2.2 4.2 10.7 2.6  19.9 0.3 1.1 <0, 100.0
Total Number s 29 108 172,478 456,129 84,246 6,714 156,270 939 2,691 107 879,711
Percent  <0.1  <0.1  19.6  51.8 9.6 08 17.8 0.1 0.3  <0.1 100.0

1 Catch statistics were taken from the Alaska Department of Fish and Game fish ticket summaries dated October

13, 1973.

2 Age composition taken from summaries of historic scale data.

through time.

3 Scales were not sampled from the 1972 Central District west-side set net harvest.

Age composition was weighted by the catch

The average age composition

of the Central District west-side sockeye salmon harvest for 1974, 1977-1981 was applied to the 1972 catch.

Age composition was not weighted by the catch through time.
* Scales were not sampled from the 1972 Kalgin Island set net harvest.

The age composition of the 1972 Central

District drift set net sockeye salmon harvest was applied to the 1972 Kalgin Island catch. Age composition

was not weighted by the catch through time.
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Appendix Table 6. Age composition by fishery of the Upper Cook Inlet commercial sockeye salmon harvest, 1974'.

3 4 4 5 5 6 6 6 7

Fishery 2 2 3 2 3 2 3 4 4 Total
Northern District Number s 24 4,693 4,216 1,682 582 11,197
East-side Set Net Percent 0.2 41.9 37.7 15.0 5.2 100.0
Northern District Numbers 9,901 14,326 2,580 3,559 30,366
West~side Set Net Percent 32.6 47.2 8.5 11.7 100.0
Central District Number s 253 38,846 599 161,779 28,363 209 34,475 711 516 265,751
Drift Net Percent 0.1 14.6 0.2 60.9 10.7 0.1 13.0 0.2 0.2 100.0
Central District Number s 5,190 17,828 742 156 382 24,298
West-side Set Net Percent 21.4 73.4 3.0 0.6 1.6 100.0
Kalgin Island 2 Number s 29 4,184 57 17,453 3,067 29 3,726 57 57 28,659
Set Net Percent 0.1 14.6 0.2 60.9 10.7 0.1 13.0 0.2 0.2 100.0
Central District Number s 90 22,128 81,797 20,326 709 11,604 235 136,889
Fast-side Set Net Percent 0.1 16.2 59.7 148 0.5 8.5 0.2 100.0
Total Number s 396 84,942 656 297,399 56,760 1,103 54,328 1,003 573 497,160

Percent 0.1 17.1 0.2 59.8 11.4 0.2 10.9 0.2 0.1 100.0

Catch statistics were taken from Alaska Department of Fish and Game final fish ticket summaries dated June
2, 1976. Age composition taken from summaries of historic scale data. Age composition was weighted by
the catch through time.

2 Scales were not sampled from the 1974 Kalgin Island set nef harvest. The age composition of the 1974 Central
District drift net sockeye salmon harvest was applied to the 1974 Kalgin Island harvest. Age composition was
not weighted by the catch through time.
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Appendix Table 8. Age composition by fishery of the Upper Cook Inlet commercial sockeye salmon harvest, 19761.

4 5 5 6

Fishery 2 2 3 3 Other Total
Northern District 2 Numbers 20,755 38,168 5,502 4,876 348 69,649
Set Net Percent 29,8 54.8 7.9 7.0 0.5 100.0
Central District 3 Numbers 271,938 566,389 127,645 85,006 4,789 1,055,767
Drift Net Percent 25.8 53.6 12.1 8.0 0.5 100.0
Central District % Number s 8,309 30,525 2,533 2,933 133 44,433
West-side Set Net Percent 18.7 68.7 5.7 6.6 0.3 100.0
Kalgin Island ° Number s 4,619 9,597 2,167 1,432 20 17,905
Set Net Percent 25.8 53.6 12.1 8.0 0.5 100.0
Central District 3 Numbers 131,085 190,298 91,994 59,743 3,256 476,376
East-side Set Net Percent 27.5 40,0 19.3 12.5 0.7 100,0
Total Numbers 436,706 834,977 229,841 153,990 8,616 1,664,130

Percent 26.2 50.2 13.8 9.3 0.5 100.0

May 20, 1978.

Catch statistics were taken from the Alaska Department of Fish and Game final fish ticket summaries dated

2 Scales were not sampled from the 1976 Northern District set net harvest. The 1972-1974 and 1977-1981
average age composition for the Northern District was applied to the 1976 harvest. Age composition was
not weighted by the catch through time.

3 Source 1978, Namtvedt et al. Investigations of Cook Inlet sockeye salmon. Completion Report for period
July 1, 1974 to June 30, 1977. Alaska Department of Fish and Game. Project No. AFC-53. National Oceanic
and Atmospheric Administration. National Marine Fisheries Service. Age composition was weighted by the

catch through time.

“ Scales were not sampled from the 1976 Central District west-side set net harvest. The 1974, 1977-1981
average age composition for the Central District west-side was applied to the 1976 harvest. Age composition

was not weighted by the catch through time.

> Scales were not sampled from the 1976 Kalgin Island set net harvest. The age composition of the 1976 Central
District drift sockeye salmon harvest was applied to the 1976 Kalgin Island harvest. Age composition was not

weighted by the catch through time.



Appendix Table 10.

Age composition by fishery of the Upper Cook Inlet
commercial sockeye salmon harvest, 1978!.

4 5 5 6

Fishery 2 2 3 3 Other Total
Northern District Number s 7,227 5,895 3,889 1,282 0 18,293
East-side Set Net Percent 39.5 32.2 2.3 7.0 . 0 100.0
Northern District Numbers 19,032 11,932 1,567 800 0 33,331
West-side Set Net Percent 57.1 358 4.7 2.4 0 100.0
Central District Numbers 104,602 1,518,529 79,353 100,995 0 1,803,479
Drift Net Percent 5.8 84.2 4.4 5.6 0 100.0
Central District Number s 17,466 41,029 3,747 1,270 1) 63,512
West-side Set Net Peroent 27.5 64.6 5.9 2,0 0 100.0
Ralgin Island 2 Number s 2,451 35,579 1,859 2,366 0 42,255
Set Net Percent 5.8 84.2 4.4 5.6 0 100.0
Salamatof Beach Number s 38,048 223,153 3,645 4,400 688 269,934
Set Net Percent 14,1 82.7 1.3 1.6 0.3 100.0
Kalifonsky Beach Number s 26,061 132,511 " 8,600 7,349 130 174,65
Set Net Percent 14.9 75.9 4.9 4.2 0.1 100.0
Cohoe/Ninilchik Numbers 41,083 166,909 5,443 2,655 122 26,212
Beach Set Net Percent 19,0 7.2 2.5 1.2 0.1 100.0
Total Numbers 255,970 2,135,537 108,103 121,117 940 2,621,667

Percent o 81.5 4.1 4.6 <0.1 100.0

1

Age composition was taken from summaries of historic scale data.

Age composi-

tion was weighted by the catch through time, except for the Northern District
west-side which did not have sufficient samples to divide into time periods.
Catch periods were taken from Alaska Department of Fish and Game final fish
ticket summaries dated October 17, 1980.
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Appendix Table 12. Age composition by fishery of the Upper Cook Inlet commercial sockeye salmon harvest, 1980!.

4 5 5 6

Fishery 2 2 3 3 Other Total
Northern District Number s 19,923 14,457 8,463 1,146 88 44,077
East-side Set Net Percent 45.2 32.8 19.2 2.6 0.2 100.0
Northern District Number s 25,120 25,675 5,357 5,357 61 61,570
West-side Set Net Percent 40.8 41.7 8.7 8.7 0.1 100.0
Central District Numbers 243,398 382,812 60,850 80,876 2,311 770,247
Drift Net Percent 31.6 49,7 7.9 10.5 0.3 100.0
Central District Number s 8,385 63,696 5,644 2,903 0 80,628
West-side Set Net Percent 10.4 79.0 7.0 3.6 0 100.0
Kalgin Island Number s 11,115 25,668 12,032 8,365 114 57,294
Set Net Percent 19.4 44 .8 21.0 14,6 0.2 100.0
Salamatof Beach Number s 26,105 63,885 18,759 22,432 40 131,221
Set Net Percent 19.9 48,7 14.3 17.1 <0.1 100.0
Kalifonsky Beach Numbers 33,407 59,362 13,661 17,262 497 124,189
Set Net Percent 26.9 47.8 11.0 13,9 0.4 100.0
Cohoe/Ninilchik Numbers 127,240 106,541 40,790 29,222 609 304,402
Beach Set Net Percent 41.8 35.0 13.4 9.6 0.2 100.0
Total Numbers 494,693 742,09 165,556 167,563 3,720 1,573,628

Percent 31.4 47.2 10.5 10.7 0.2 100.0

Age composition weighted by the catch through time. Weighted age composition taken from Cross et al. 1982,
Origins of sockeye salmon in the Upper Cook Inlet fishery of 1980 based on scale pattern analysis. Alaska
Department of Fish and Game, Technical Data Report No. 68, 81 pp. Catch statistics taken from Alaska Depart-
ment of Fish and Game fish ticket summaries dated from June 6, 1982.
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Appendix Table 14. Age composition by fishery and year of the Upper Cook Inlet subsistence and non-commercial
gill net sockeye salmon harvest, 1979-1981',

4 5 5 6 Other Total
2 2 3 3

Year Fishery ] Number s 3 Number 8 ) Number s ) Number 8 1 ) Nunber s 1 Number 8
1979 Northern District

East-gide 76.4 4,249 15.4 859 7.0 388 0.6 34 0.6 34 100.0 5,564
1980 Northern District

West-gide (Tyonek)

5/23-6/16 2.9 112 42,1 110 9,2 24 5.8 15 0 0 100.0 261

Northern District

East-gide

6/21-8/15 45,2 2,340 32.8 1,69 19,2 995 2.5 132 0.3 15 100.0 5,178

Central District

Bast-side

8/18-9/23 25.0 5 50,0 10 10.0 2 15.0 3 0 0 100.0 20

Total 45.0 2,457 33.3 1,816 18.7 1,02 2.7 150 0.3 15 100.0 5,459
1981 Salamatof Beach

8/18-9/19 24.6 20 65.2 54 4.4 4 5.1 4 0.7 1 100.0 83

Kalifonsky Beach

8/18-9/05 15.1 8 71.0 36 6.1 3 7.8 4 0 0 100.0 s1

Cohoe/Ninilchik

Beach

8/18~9/08 22.4 13 62.7 37 6.2 4 6.8 4 1.9 1 100.0 59

Total 21,3 41 65.8 127 5.7 11 6.2 12 1.0 2 100.0 193

1 Scales were not collected from the subsistence catches, there the age compositions of the commercial catch

from the same area and nearest date were used.
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Appendix Table 16. Age composition by river of sockeye salmon escapement, Upper Cook Inlet, 1969.

River 3 3 4 4 4 5 5 5 6 6 6 7 7 Total
1 2 1 2 3 2 3 4 2 3 4 3 4
Susitna River 1
Numbers 124 827 83 15,505 413 20,053 1,736 29 2,233 83 41,346
Percent 0.3 2.0 0.2 37.5 1.0 8.5 4.2 0.7 5.4 0.2 100.0
Kenai River 2
Escapement Number s 159 4,558 1,537 19,133 19,239 159 848 6,943 159 265 53,000
Percent 0.3 8.6 2.9 36.1 36.3 0.3 1.6 13.1 0.3 0.5 100.0
Russian River Number s 21 68 839 213 5 4 1,150
Sport Harvest Percent 1.8 5.9 73.0 18.5 0.4 0.4 100.0
Spewner s Number s 159 4,531 1,537 19,065 18,400 159 848 6,730 <1 159 261 51,850
Percent 0.3 8.7 3.0 3.8 35.5 0.3 1.6 13.0 0 0.3 0.5 100.0
Kasilof River 3
Number 8 6,440 17,940 14,030 414 7,176 46,000
Percent 14,0 39.0 30.5 0.9 15.6 100.0
Crescent River %
Numbers 153 8,619 33,966 1,785 561 5,916 51,000
Percent 0.3 16.9 66.6 3.5 1.1 11.6 100.0
Fish Creek S
Number s 7,536 4,18 648 124 12,456
Percent 60.5 33.3 5.2 1.0 100.0

Scales were not collected from the Susitna River in 1969. The 1970-1981 average age composition was applied
to the 1969 escapement. Age proportions were not weighted through time.

2 Age composition for the Kenai River escapement was developed from scales collected by fishwheel. Age propor-
tions were not weighted through time. Age composition for the Russian River sport harvest was derived from
scales taken from fish passing through the Russian River weir. The Russian River sport harvest was subtracted
from the escapement to calculate numbers of spawners.

3 Age composition for the Kasilof River escapement was developed from scales collected by fishwheel. Age pro-
portions were not weighted through time.

Scales were not collected from the Crescent River in 1969. The 1974-1975, 1978-1981 average age composition
was applied to the 1969 escapement. Age proportions were not weighted through time.

Age composition of Fish Creek escapement developed from scale samples collected at the weir. Age proportions
were not weighted through time.



Appendix Table 18. Age

composition by river

River 3 4 4 5 5 6 6 6 7 Total
2 2 3 2 3 2 3 4 3
Susitna River 1
Nanber s 26,497 68,710 7,800 229 11,471 114,707
Percent 23,1 59.9 6.8 0.2 10.0 100.0
Kenai River 2
Escapement Number s 24,900 8,700 116,100 112,500 3,900 33,900 300,000
Percent 8.3 2.9 38.7 37.5 1.3 11.3 100.0
Russian River Number s 204 107 558 6,535 3,219 107 10,730
Sport Harvest Percent 1.9 1.0 5.2 60.9 30.0 1.0 100.0
Spawner s Number 8 24,696 8,593 115,542 105,965 3,900 30,681 <1 29,270
Percent 8.5 3.0 39.9 36.6 1.4 10.6 0 100.0
Kasilof River > Nunber s 5,850 62,370 7,650 14,130 90,000
Percent 6.5 69.3 8.5 15.7 100.0
Crescent River ™ Number s 132 7,436 29,304 1,540 “®4 5,104 44,000
Percent 0.3 16.9 66.6 3.5 1.1 11.6 100.0
Fish Creek ° Numbers 2,680 26,190 159 1,978 893 31,900
Percent 8.4 82.1 0.5 6.2 2.8 100.0

of sockeye salmon escapement, Upper Cook Inlet, 1971.

1 Age composition for the Susitna River escapement was developed from scales collected by fishwheel at

Susitna Station.

Age proportions were not weighted through time.

2 Age composition for the Kenai River escapement was developed from scale samples collected by fishwheel.

Age proportions were not weighted through time.
was developed from scales taken from fish passing through the Russian River weir.
sport harvest was subtracted from the escapement to calculate numbers of spawners.

Age composition for the Russian River sport harvest

The Russian River

3 Age composition for the Kasilof River escapement was developed from scales collected by fishwheel. Age
proportions were not weighted through time.

“ Scales were not collected from Crescent River in 1971.
was applied to the 1971 escapement.

> Age composition of Fish Creek escapement developed from scale samples collected at the weir.
tions were not weighted through time. Source: Chlupach, R.

immigration into Big Lake watershed.

tation and Enhancement, 15 pp. (Unpublished manuscript).

The 1974-1975, 1978-1981 average age composition
Age proportions were not weiahted through time.

Age propor-

1979. Enumeration of 1979 adult salmon

Alaska Department of Fish and Game, Division of Fisheries Rehabili-



_Sg—

Appendix Table 20.

Age composition by river of sockeye salmon escapement, sport harvest, Upper Cook Inlet,

1973.
River 3 3 4 4 4 5 5 6 6 6 7 7 Total
1 2 1 2 3 2 3 2 3 4 3 4
Susitna River 1
Number s 348 2,322 232 43,535 1,161 56,305 4,876 813 6,269 232 116,093
Percent 0.3 2.0 0.2 37.5 1.0 48.5 4.2 0.7 5.4 0.2 100.0
Kenai River 2
Escapement Numbers 1,101 17,983 4,037 251,028 29,727 2,936 59,087 1,101 367,000
Percent 0.3 4.9 1.1 68.4 8.1 0.8 16,1 0.3 100.0
Russian River Number s 670 464 5,983 1,768 36 9 8,930
Sport Harvest Percent 7.5 5.2 67.0 ) 19.8 0.4 0.1 100.0
Spawners Rumber s 1,101 17,313 4,037 250,564 23,744 2,93 57,319 <1 1,101 <1 358,070
Percent 0.3 4.9 1.1 70.0 6.6 0.8 16.0 0 0.3 0 100.0
Kasilof River 3
Number s 7,800 22,800 7,600 1,800 40,000
Percent 19.5 57.0 19.0 4.5 100.0
Crescent River %
Number s 87 4,901 19,314 1,015 319 3,364 29,000
Percent 0.3 16.9 66.6 3.5 1.1 11.6 100.0
Fish Creek S
Numbers 747 784 19 219 855 11 70 2,705
Percent 27.6 29,0 0.7 8.1 31.6 0.4 2.6 100.0

1981 average age composition was applied to the 1973 escapement.

time.

2 Age composition of the Kenai River spawners developed from scale samples collected by fishwheels at the
sonar counting site. Age proportions were not weighted through time.
Russian River escapement in 1973.

escapement was applied to the 1973 sport harvest.

the escapement to calculate numbers of spawners.

3 Age composition of the Kasilof River escapement was developed from scale samples collected by fishwheels
Age proportions were not weighted through time.

The 1974-1975, 1978-1981 average age composition
Age proportions were not weighted through time.

located at the sonar counting site.

“* Scales were not collected from Crescent River in 1973.
was applied to the 1971 escapement.

Enhancement.

Source:

(Unpublished manuscript).

Chlupach, R.

1979.

Scales were not sampled from the Susitna River sockeye salmon escapement in 1973.

The 1970-1972 and 1975-
Age proportions were not weighted through

Age composition of Fish Creek escapement developed from scale samples collected at the weir.
were not weighted through time.
into Big Lake watershed.

15 pp.

Scales were not collected from the
The 1970-1971, 1974-1981 average age composition of the Russian River
The Russian River sport harvest was subtracted from

Age proportions
‘ Enumeration of 1979 adult salmon immigration
Alaska Department of Fish and Game, Division of Fisheries Rehabilitation and
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Appendix Table 22. Age composition by river of sockeye salmon escapement, sport harvest, fish taken for eggs
and spawners, Upper Cook Inlet, 1975.

River 3 4 4 5 5 6 6 6 Total
2 2 3 2 3 2 3 4
Susitna River 1
Moere 239 6904 §8 8% 238 % 1%60%
Kenai River 2
Bapsde  gmmo om0 MR S R o@t @ vgn B 483
et harvess  fumbers L 3 I % 259% 15 $63%
SO T - B S R R B R B SR i
ST O N B B - TR B TN - B B S
Seeers  gmmp P D SUE eg o wpE g egR g gy
3
el wme @m0 g TgE M M o3
Fish Taken for Number s 32 94 13 1,841 10 4 1
%23:?33 cgg %:Bﬁng Percent 1.0 29.2 0.2 %?3 5%.6 0.3 “ ioo’l
Fish Taken for Number 8 2 49 1 12 97 < 7 !
Bgos and Offspring Percent 1.0 29.4 0.4 6.9 57.6 o3 4.4 100°8
s I T B B B B B 63
crescerc miver ' s PR oy R R R 5 4
b - S M S - O < M - 1683
~-Continued-

1 Age composition of Susitna River escapement developed from scale samples collected by fishwheel at the
sonar counting site. Age proportions were not weighted through time.
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Appendix Table 23. Age composition by river of sockeye salmon escapement, sport harvest, fish taken for eqgs
and spawners, Upper Cook Inlet, 1976.

River 32 42 43 52 53 62 63 Other Total
TR wwm o e AN B B g
EAESR e gy v g o e gy qR g
palE  Reme o RN Z I B
e, W % W% 5 43 8% U
b, M P98 R W3 8 I B T
s gm0 wg TP PR gY S BT
MR mmm @ ey s g ST - B
Bomenir,, S 4 gy £ A
Returned to Kasilof

wems  wmmz o 37 4% g T ST R
oo mvec * B §3 oy S BT B S ¢ 1483
i S ¢ . R - M - B - 3 43

-Continued-

1 Age composition of Susitna River escapement developed from scale samples collected by fishwheel at the sonar
counting site. Age proportions were not weighted through time.

2 Age composition of Kenai River spawners developed from scale samples collected by fishwheels at the sonar
counting site. Age proportions were not weighted through time. Age composition of the Russian River sport
harvest was developed from scale samples taken from fish passing through the Russian River weir, age propor-
tions were not weighted through time. Scales were not taken from Kenai River sport harvest, therefore, the
Kenai escapement age composition was used. Russian River sport harvest and the Kenai River sport harvest
above the sonar were subtracted from the escapement to calculate numbers of spawners.
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Appendix Table 24. Age composition by river of sockeye salmon escapement, sport harvest, fish taken for eggs
and spawners, Upper Cook Inlet, 1977.

3 4 4 5 5 6 6
River 2 2 3 2 3 2 3 Total
Susitna River 1
Escapement Number s 3,094 51,646 238 173,264 8,330 238 1,190 238,000
Percent 1.3 2.7 0.1 72.8 3.5 0.1 0.5 100.0
Sport Harvest Number s 69 1,145 5 3,841 185 5 26 5,276
Percent 1.3 2.7 0.1 72.8 3.5 0.1 0.5 100.0
Spawners Number s 3,025 50,501 23 169,423 8,145 233 1,164 232,74
Percent 1.3 2.7 0.1 72.8 3.5 0.1 0.5 100.0
Kenai River 2
Escapement Number s 42,480 538,080 49,560 7,080 70,800 708,000
Percent 6.0 76.0 7.0 1.0 10.0 100.0
Russian River Number s 1,811 2,113 19,921 3,59 27,440
Sport Harvest Percent 6.6 7.7 72.6 13.1 100.0
Kenai River Numbers 376 4,760 438 63 626 6,263
Sport Harvest Percent 6.0 76.0 7.0 1.0 10.0 100.0
Below Sonar
Kenal River Number s 1,016 12,869 1,185 170 1,693 16,933
Sport Harvest Percent 6.0 76.0 7.0 1.0 10.0 100.0
Above Sonar
Spawners Numbers 39,653 523,098 28,454 6,910 65,512 663,627
Percent 6.0 78.8 4.3 1.0 9.9 100.0
Kasilof River 3
Escapement Number s 465 46,500 1,240 46,345 42,780 17,670 155,000
Percent 0.3 30.0 0.8 29.9 27.6 11.4 100.0
Fish Taken for Number s 1 86 2 86 79 kX ) 287
Eggs and Offspring Percent 0.3 30.0 0.8 29.9 27.6 11.4 100.0
Returned to Kasilof
Fish Taken for Number 8 4 452 12 451 416 172 1,507
Eggs and Offspring Percent 0.3 30.0 0.8 29.9 27.6 11.4 100.0
Not Returned to Kasilof
Spawners Number s 461 46,048 1,228 45,894 42,364 17,498 153,493
Percent 0.3 30.0 0.8 29.9 27.6 11.4 100.0

~Continued-



Appendix Table 25. Age composition by river of sockeye salmon escapement, sport harvest, fish taken for eggs
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site.

and spawners, Upper Cook Inlet, 1978.
River 3 4 4 5 5 6 6 Total
2 2 3 2 3 2 3
Susitna River 1
Escapement Number s 3,478 45 7,52 33,84 2 94 1,40 94,00
sca Percent 379 8% 3% 524 3% 0.1 408 160%8
Sport Harvest Number s 36 468 78 350 24 1 14 971
Percent 3.7 4.2 8.0 36.0 2,5 0.1 1.5 100,0
Spawners Numbers 3,442 44,840 7,442 33,491 2,32 93 1,3% 93,029
r Peroont 3. 8’ 8.5 %6, 3% 0 g 1600
Kenal River 2
Escapement Numbers 9,975 1,1 345,933 19,551 798 21,5 399,0
Percent 218 3 86, 3.9 0.2 3, 263°8
Russian Ri Num 221 1,30 14,424 8,585 24,53
Sport Harv:grt Per&ﬁg 0.9 'gg %8.8 ﬁ?o 1()0.8
Kenai River Number s 2 2 7,87 18 4 7
port Harvest  Percent 34 03 &9 i3 0.2 5, 16878
ow Sonar
Kenai River Number s 613 74 21,278 1,203 49 1,325 24,542
7t Harvest Percent 2.5 0.3 6.7 4.9 0.2 5.4 100.0
e Sonar
Spawne Numbers 9,141 1,123 323,355 3,924 749 1 349,928
r8 Percont '3.6 03 63 19 0.2 4% 160-0
Ragilof River 3
Escapement Numl 47,9 46,51 12,06 9,51 116,000
sca et 41(.)3 8% 183 33 $60%8
Fish Take for Number s 1,334 1,29 3 265 3,231
ggs and Of Offepring Percent i3 501 10, §.2 166.0
Returned to silof
F Numbe. 1,425 1,383 35 28 450
ani;ég b fgét PorGoRt 14 5. 10:4 &3 16629
Retumed 0o Kasilof
Spawne Num 46,48 45,13 11,705 9,22 112,550
e it 1153 &o.i {o. '8 3 160.0
# 8,954 74,00
Crescent River Mggrng 3,3(32 Glégg 124 160.8
Fish Creek 5 Number s 1,884 1,422 178 35 3% 35358
Percent 3.0 o, 5.0 1.0 1, i6o.0
-Continued-

Age proportions not weighted through time.
age composition of escapement was used.

the number of spawners.

Age composition of Susitna River spawners developed from scale sampled collected fishwheel at the sonar
Scales were not taken from sport harvest, therefore,
The sport harvest was subtracted from the escapement to calculate
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Appendix Table 26. Age composition by river of sockeye salmon escapement, sport harvest, fish taken for eggs
and spawners, Upper Cook Inlet, 1979,

River 31 32 41 42 43 52 53 62 63 64 Z Total
sEmibe WRE CH R OCR oA P % @ f 5T
SRt S S SRS BN+ B S B ~ Y 168
S - A AL I I R I I 54
RS A M4 Y TR i g *18%3
Beie e 39 7 2 S T B B
fooed g, funeery R R e 3 t65%8
ol e, T RIS B % i 26
amers s I B 5 oot o3 ks 6%
it T fnters R B B B e 1534808
g e R B~ S i B 1% 2653
o et nters ' S ST S B 14 1083
Secs ety R S B R e R
croscent River - abece i % I R S ¢ B “Te8%8
g ook e 8 i v G < I USR]
-Continued-

1 Age compositions of Susitna River spawners and the sport harvest were developed from scale samples collected

by fishwheel at the sonar site. Age proportions were weighted through time by escapement numbers. The sport
harvest was subtracted from the escapement to calculate numbers of spawners.
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Appendix Table 27. Age composition by river of sockeye salmon escapement,

sport harvest, fish taken for eggs and spawners, Upper
Cook Inlet, 1980.

5 5 6 Other Total
River 4 2 3 3
Susitna River 1
Escapement Numbe: 69,1 8,977 9,832 7,44 191,0
mrcefxt.s 955898 563 3.7 '%.2 3.9 iéo?g
Harve Numbe: 6 3 9 6 1,769
Sport = Roreere 5303 ¥4 a7 533 153 160.0
Numbe: 68,502 8,894 9,840 7 189,231
Spevners eroere 4813 5203 4 49 33 1683
2
Kenai River
Escapement Numbe. 5 209,264 75,168 46,864 4,176 464,000
Escapement Percent 12,228 %4 6.2 I%.l 0.9 160.0
Russ i Numbe. 4 2,478 18,955 3,617 0 33,490
el aeer Numbers 8,440 7.4 6.8 1§ 0 160.0
i Ri Numbe: 905 3.1 1,114 94 2 76
%E??i BoecCet  pemoers 1,903 £%4 16.2 18%4 0.9 §6378
ow Sonar
i Numbe: 50 8,385 3,012 1,878 167 592
%’? Bareest  pompers 5% £3 6.5 £ 0.9 B33
e Sonar
Spawne Numbe: 53,20 41,369 4,009 411,918
e Percent 114é%?g 19813?% 15% 13.0 1.0 160.0
Rasilof River 3
Escapement umbe: 8,41 1,870 187,000
forcers 10963 SLgEg 14,360 42 478 168%8
Fish Taken for Numbers 2,760 1,307 378 22 47 45702
Bggs nd Offspring Percent 38,7 578 8. . 1.0 160.
Ré urged to ggi]r}gf
i Numbe. 0 369 106 6 13
%; O E o ring Donbers 8oy 778 3.0 &2 1.0 1633
Returned to Kasilof
Numbe: 14,854 8,35 1,85 185,67
Spawmers Nombers  108g289  SL8Y 8 32 133 16878
iver “ 35 1,454 1,908 90,863
Crescent River Pumbers 5,29g 786%?8 2'3.9 '1.6 2.1 16%.0
i 5 Numbe. 9,645 3,757 376 5,699 62,628
Fish Creek Percent 436%?% ig.4 '6.0 0.6 9.1 160.0
-Continued-

Age composition of Susitna River escapement developed from scale samples
collected by fishwheel at the sonar site. Age proportions were weighted
through time by escapement numbers. Scales were not sampled from the sport
harvest, therefore, age composition of the escapement was used. The "other"
age class category was comprised of 4,328 age 3, fish, 238 age 4, fish,
2,645 age 6, fish, and 238 age 7, fish. The sport harvest was subtracted
from the escapement to calculate numbers of spawners.

Age composition of Kenai River escapement developed from scales collected by
fishwheels and gillnets. Age proportions for the escapement were weighted
through time by escapement numbers. Age composition of the Russian River
sport harvest was developed from scale samples taken from fish passing through
the Russian River weir, age proportions were not weighted through time.

Scales were not taken from the Kenai River sport harvest, therefore, the Kenai
River escapement age composition was used. The “"other" age class category was
comprised of 3,477 age 3, fish and 397 age 4, fish. The Russian River sport
harvest and the Kenai River sport harvest above the sonar site were subtracted
from the escapement to calculate number of spawners.
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Appendix Table 28. Age composition by river of sockeye salmon escapement,
sport harvest, fish taken for eggs and spawners, Upper
Cook Inlet, 1981.

River 42 52 53 63 Other Total
Susitna Ri 1

“BaclbenchE’ ©  gumbers 30,265 mzgog  ogop  as.q0p 24 34geg0g

Sport Harvest  HToeht 84 43¢ 34 8 0:¢ 1684

Spawners Bomoere 30413 WO 10:3%% 15,328 2038 335333
Kenai River 2

Biapaiic gy ey ey By ey § o

SRR MmN Ca% 0 M M@ W B el

Dt pver, gm0 M i b e

Bélow Sonar

So00t Rireese  DerRSRd  2p3Y 105348 1370 $% S 14683

ve Sonar

Spavners 2t T od BT 17.3% 14.4% § 3636828
Kasilof River 3

Bicpeneil’  pmmzy gy gy gy Gy IEST

soremavest  mmmre 334 83§ 1 8 a9
Pilh Taken Numbers 5,687 549 46 ] 96143
Eggs and tggﬁgghg Percent .'40 & §2.2 6.0 }..6 0 i
Fish Taken Numbers 6 3 5 14 86
Nggsneturnegggo xg. fggcent 33.% Gg.g 6.% 1.6 8 100.8

spowners S L I ¢ T U5
Crascent River ' gumbars 3§ BgQ Mg P8 % 4
Pih creek © Bmmtr Sop gk 4 T < M U

-Continued-

' Age composition of Susitna River escapement developed from scale samples

collected by fishwheel at the sonar site. Age proportions were weighted
through time by escapement numbers. Scales were not sampled from the sport
harvest, therefore, age composition of the escapement was used. The "other"
age c1ass category was comprised of 1,699 age 3, fish, 341 age 6, fish. The
sport harvest was subtracted from the escapement to ca]cu]ate numbers of
spawners.

2 Age composition of Kenai River escapement was developed from scales collected

by fishwheels and gillnets. Age proportions for the escapement were weighted
through time by escapement counts. Scales were not taken from the Kenai

River sport harvest, therefore, the age composition of the Kenai River escape-
ment was used. Scales were not taken from the Russian River sport harvest,
therefore, the age composition of the Russian River escapement was used.
Russian River sport harvest and Kenai River sport harvest above the sonar
site were subtracted from the Kenai River escapement to calculate numbers of
spawners.
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Appendix Table 29. Run composition estimates of the Upper Cook Inlet sockeye salmon harvest by fishery and

age group, 19781,

_LL-

Fishery System | ] ‘2 Number 8 ] 52 Number s L 53 Nurber s L} 3 Number s L} %ta 1 %u
BEioigCigkrice  gaeigma 5S¢ i % : 1 3 :
B- o A AH AR B i4H
sl IR IDERITRENYE
e E }% e oA
Befgpel District  Jusd g B g 1Y : 2 o 0 oh:f 1408808
i BN FE N % HBEE
Centra} Disttlct %xsé 57.2 9,99 . : 33. 1,2 3 :; 1; 7
“:i% H s e del W L
il SRIBENIEINIE
100. 2,451 100, 35,5 100 1859 1 3 0 100. 42,2
Sajematof Beach 3 fusipra 23, US> S ' : : 33 S5 Wt
“frﬁﬁ: IR FEEEN R
Klifonsky Beach *  Guitna  13.9 35 &1 g4 33 , -3 of @ a3 #
I EFEFEFE-FEEE
sl JE IR IEIRFRILE
1 100. 4, 100.0 155, 100. 5,443 100. 265 1 1 1000 as,
- el % A ziig égggg ﬁ:‘; giiﬁg i*ég % ﬁg j 12§1 3E§
ggloeost 1o§'§ lzﬁggi 105 2,13 527 109; 108,18 : a4t W mzf 2,6}2

-Continued-

1 Allocation of the catch to river of origin based on results from scale pattern analyses as reported by Bethe
et al. 1980. Origins of sockeye salmon in the Upper Cook Inlet fishery of 1978 based on scale pattern
analysis. Alaska Department of Fish and Game, Informational Leaflet No. 186, 45 pp. Estimates of Fish
Creek's contribution were developed by taking the proportions by age class that Fish Creek represented of
the total escapement and applying those proportions to the catch. Fish Creek's contribution was subtracted
from the catch totals and run proportions for the other systems which were developed from scale patterns
were applied to the adjusted catch. Age 5, run composition estimates developed by Bethe 1980 were expanded
by the remaining age class using techniques documented in Cross et al. 1981, Origins of sockeye salmon in
Upper Cook Inlet fishery of 1979 based on scale pattern analysis. Alaska Department of Fish and Game, Tech-
nical Data Report No. 58, 76 pp.
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Appendix Table 30. Run composition estimates of the Upper Cook Inlet sockeye salmon harvest by fishery and
age group, 1979%.

4 5 5 6 Other Total
Pishery System ] 2 Numbers ] 2 Numbers % 3 Numbers L 3 MNumbers 3 Number s L] Number s
Northern District Susitna  36.7 17,067 8.1 762  13.7 580 7.4 28 8.1 30 30.3 18,467
East-side Set Renai 41.1 19,106  89.5 8,409 83.6 3,550 92.6 348 3.0 11 51.6 31,424
Fish 22,2 10,347 2.4 230 2,7 115 0 0 88.9 329 18.1 11,021
Total 100.0 46,520 100.0 9,401 100.0 4,245 100.0 376 100.0 370 - 100.0 60,912
Northern District Susitna 42.7 10,739  11.0 1,684 13.8 989 4.4 91  74.6 1,384 8.9 14,887
West-side Set Kenai 47.0 11,820 88.6 13,562 85.9 6,154 95.6 1,970 14.8 274 65.5 33,781
Pish 10.3 2,590 0.4 61 0.3 2 0 0 10.6 197 5.6 2,869
Total 100.0 25,150 100.0 15,307 100, 7,164 100.0 2,061 100.0 1,855 100.0 51,537
Central District Susitna 29.9 39,564  25.1 58,207 18.4 10,040 10.6 2,747 78.5 74852 26.1 118,410
Drift Kenai 8.4 11,115 43.9 101,804  32.7 17,843 56.8 14,722 4.8 480 32.1 145,964
Kasilof 37.3 49,355 30,7 71,194 48,2 26,300 32.6 8,449 1.2 120 34.1 155,418
Fish 24,4 32,286 0.3 696 0.7 382 0 0 15.5 1,551 7.7 34,915
Total 100.0 132,320 100.0 231,901 100.0 54,565 100.0 25,918 100.0 10,003 100.0 454,707
Central District Susitna  28.4 5,207 19.6 7,883 41.5 1,527 57.4 583  34.5 66 24.1 15,266
West-side Set Kenai 7.2 1,320 5.7 2,293 40.2 1,479  26.2 266 11.3 2 8.5 5,379
Rasilof 6.4 1,174 2.7 1,086 4.4 162 3.7 37 0 0 38 2,459
Crescent 58.0 10,634 72.0 28,960 13.9 512 12,7 129 54,2 103 63.6 40,338
Total 100.0 18,335 100.0 40,222 100.0 3,680 100.0 1,005 100.0 190 100.0 63,442
Kalgin Island Susitna  48.2 9,409 41.0 6,215 22.0 1,811 27.6 509  64.5 145 40.2 18,089
Set Kenai 6.5 1,269  31.1 4,714  29.6 2,437 39,2 13 0 0 20.3 9,143
Rasilof 43.8 8,550 22.5 3,411 48.2 3,968 33.2 612  29.0 65  36.9 16,606
Crescent 1.5 293 5.4 818 0.2 16 0 0 6.5 15 2.6 1,142
Total 100.0 19,521 100,0 15,158 100,0 8,232 100.0 1844 100.0 225 100.0 44,980
Salamatof Beach Susitna 338 9,792  16.2 6,358 19.1 1,561 18.0 699 45.6 295 2.1 18,705
Set Kenai 17.7 5,128 64.0 25,117 45.6 3,77 64.8 2,517 37.5 243 45.4 36,732
Kasilof 48.5 14,050 19.8 7,771 35.3 2,885 17.2 668 16.9 109 31.5 25,483
Fish 0 0 0 0 0 0 0 0 0 0 0 0
Total 100.0 2,970 100.0 39,246 100.0 8,173 100.0 3,884 100.0 647 100.0 80,920
Kalifonsky Beach Susitna 11.9 2,437 2.9 631 2.7 121 2.8 20 30.5 58 6.8 3,267
Set Kenai 38.1 7,802  56.6 12,318 59.4 2,659 62.4 446 47.1 2 49.0 23,315
Rasilof 49.2 10,074  39.5 8,596 37.8 1,692 348 24 21.9 42 43.4 20,652
Fish 0.8 164 1.0 218 0.1 5 0 0 0.5 1 0.8 388
Total 100.0 2,477 100.0 2,763 100.0 4,477 100.0 714  100.0 191  100.0 47,622
Cohoe/Ninilchik Susitna 13.2 6,192 8.1 4,160 8.6 1,448 12,5 556 49.4 357 10.6 12,713
Beach Set Kenai 19.4 9,101 29.6 15,203 2.0 3,368 16.4 730 39,3 24 23.8 28,686
Kasilof 67.4 31,618 62,3 31,999 71.4 12,024 71.1 3,165 11.3 81 65.6 78,887
Fish 0 0 0 0 0 0 0 0 0 0 0 0
Total 100.0 46,911  100.0 51,362 100.0 16,840 100.0 4,451 100.0 722 100.0 120,286
Total Susitna 29.7 100,407 2.3 85,900 16.8 18,077 13.0 5,233 71.7 10,187 238 219,804
Kenai 19.7 66,662 43,2 183,420 38.4 41,217 54.0 2,722 9.9 1,403 34.0 314,424
Rasilof 34.0 114,821 29.2 124,057 43.8 47,031  32.7 13,179 3.0 417 32.4 299,505
Crescent 3.2 10,927 7.0 29,778 0.5 528 0.3 129 0.8 118 4.5 41,480
Fish 13.4 45,387 0.3 1,205 0.5 523 0 0 14,6 2,078 5.3 49,193
Total 100.0 338,204 100.0 424,360 100.0 107,376 100.0 40,263  100.0 14,203  100.0 924,406

' Source of run composition estimates, Cross et al. 1981. Origins of sockeye salmon in the Upper Cook Inlet

fishery of 1979 based on scale pattern analysis. Alaska Department of Fish and Game, Technical Data Report

No. 58, 76 pp. Catch statistics taken from Alaska Department of Fish and Game final fish ticket summaries
dated 6 June 1982.



_SL_

Appendix Table 32. Run composition estimates of the Upper Cook Inlet sockeye salmon harvest by fishery and
age group, 1981%,

4 5 5 6 Other Total
Fishery System % 2 Numbers L 2 Numbers 3 3 MNumbers L 3 Numbers L 3 Nunber 8 % Number s
Northern District Susitna 14,7 3,810 60.4 37,159 37.4 3,621 67.7 2,32 30.4 92 46.6 47,003
East-side Set Kenai 9.2 2,385 19.3 11,874 42,7 4,134 32.3 1,108 0 0 19.3 19,501
Fish 76.1 19,725 20.3 12,489 19,9 1,927 0 0 69.6 21 34.1 34,352
Total 100,0 25,920 100.0 61,522 100.0 9,682 100.0 3,429 100.0 303 100.0 100,856
Northern District Susitna 42,3 8,560 75.1 85,380 46.3 2,618 76.7 7,076 0 0 69.7 103,634
West-side Set Kenai 31.9 6,456 22.4 25,466 52,2 2,952 23,3 2,150 0 0 248 37,024
Fish 25.8 5,221 2.5 2,842 1.5 85 0 0 0 0 5.5 8,148
Total 100.0 2,237 100.0 113,688 100.0 5,655 100.0 9,226 0 0 100.0 148,806
Central District Susitna 7.9 6,302 35.9 175,929 12,2 4,094 36.2 10,772 0 0 31,1 197,097
Drift Kenai 21.7 17,311 41.5 203,372 4.0 16,107 49.9 14,850 0 0 39.8 251,640
Rasilof 54.1 43,159 19.5 95,561 38.9 13,054 13.9 4,136 0 0 24.6 155,910
Fish 16.3 13,004 3.1 15,192 0.9 302 0 0 0 0 4.5 28,49
Total 100.0 79,776  100.0 490,054 100.0 33,557 100.0 29,758 0 0 100.0 633,145
Central District Susitna 42.7 1,638 19.6 2,657 12,7 264 0.8 54 0 0 17.6 4,613
West—side Set Kenai 3.5 134 13,0 1,762 5.6 116 0.9 61 0 0 7.8 2,073
Kasilof 108 414 7.3 990 4.5 93 0.2 14 0 0 5.8 1,511
Crescent 43,0 1,650 60.1 8,147 77.2 1,603 9.1 6,675 0 0 68.8 18,075
Total 100.0 3,836 100.0 13,556 100.0 2,076 100.0 6,804 0 0 100.,0 26,272
Kalgin Island Susitna 6.6 437 35.9 6,338 9.5 461 33.4 1,610 0 0 26,1 8,846
Set Kenai 10.0 662 34.1 6,019 24.6 1,194 31.7 1,528 0 0 27,7 9,403
Kasilof 67.5 4,467 18.3 3,230 58,2 2,825 15.4 742 0 0 33,2 11,264
Crescent 0.6 40 2.8 494 3.5 170 19.5 940 0 0 4.8 1,644
Pish 15,3 1,013 8.9 1,571 4.2 204 0 0 0 0 8.2 2,788
Total 100.0 6,619 100,0 . 17,652 100.0 4,854 100.0 4,820 ] 0 100.0 33,945
Salamatof Beach Susitna 4.8 910 9.3 9,771 2,5 239 8.5 388 58.2 161 8.3 11,469
Set Kenai 76.7 14,546 86.5 90,884 82,0 7,832 88,2 4,029 0 0 84.7 117,291
Kasilof 15.5 2,940 3.6 3,782 15.3 1,461 3.3 151 0 0 6.0 8,334
Fish 3.0 569 0.6 630 0.2 19 0 0 41.8 116 1.0 1,334
Total 100.0 18,965 100.0 105,067 100.0 9,551 100.0 4,568 100.0 277  100.0 138,428
Ralifonsky Beach Susitna 7.9 1,908 17.2 11,634 6.9 431 17.8 448 7.1 72 14,4 14,493
Set. Kenai 44.6 10,774 56.8 38,418 60.3 3,762 71.8 1,806 0 0 54.4 54,760
Kasilof 44.6 10,774 25,5 17,248 32,5 2,028 10.4 262 0 0 30,1 30,312
Fish 2.9 701 0.5 338 0.3 19 0 0 2.9 29 1.1 1,087
Total 100.0 24,157 100.0 67,638 100.0 6,240 100.0 2,516 100.0 101 100.0 100,652
Cohoe/Ninilchik Susitna 6.1 3,701 18.0 29,435 6.0 1,419 20.4 1,783 72.4 372 14.3 36,710
Beach Set Kenai 22.3 13,531 40,7 66,555 38.2 9,036 56.1 4,905 0 0 36.6 94,027
Kasilof 69.9 42,415 40.9 66,882 55,7 13,176 3.5 2,054 Trace Trace 8.4 124,527
Pish 1.7 1,032 0.4 654 0.1 24 0 0 27.6 142 0.7 1,852
Total 100.0 60,679 100.0 163,526 100.0 23,655 100.0 8,742 100,0 514 100.0 257,116
Total Susitna 11.4 27,266 34.7 358,303 13.8 13,147 35.0 24,452 8.3 697 29.4 423,865
Kenai 27.4 65,799 43.0 444,350 47.3 45,133 43,6 30,437 0 0 40,7 585,719
Kasilof 43.3 104,169 18,2 187,693 34.3 32,637 10.5 74359 0 0 3.1 331,858
Crescent 0.7 1,690 0.8 8,641 1.9 1,773 10.9 7,615 0 0 1.4 19,719
Fish 17.2 41,265 3.3 33,716 2.7 2,580 0 0 41.7 49 5.4 78,059
Total 100.0 240,189 100.0 1,032,703  100.0 95,270 100.0 69,863 100.0 1,195 100.0 1,439,220

1 Source of run composition estimates, Cross et al. Origins of sockeye salmon in the Upper Cook Inlet fishery

of 1981 based on scale pattern analyis. Alaska Department of Fish and Game, Division of Commercial Fisheries,

élg prefggz Catch statistics taken from Alaska Department of Fish and Game fish ticket summaries dated
une .



Appendix Table 34. Run composition estimates of the Upper Cook Inlet 1972-1977 commercial sockeye salmon

harvests based on the age composition’.
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4 5 5 6 Other Total
2 2 3 3
Year System ] Number s ] Numbers % Number s % Number s Nurber s ] Number s
1972 Susitna 7.9 13,651 31.1 141,901 4.6 3,898 17,0 26,660 24,0 2,544 21.4 188,654
Kenai 53.2 91,850 46.5 212,126 88,7 74,750 63.3 98,887 41.9 4,438 54.8 482,051
Kasilof 33.1 57,046 14,7 67,303 4,2 3,485 17.9 27,949 29.9 3,169 18.1 158,952
Crescent 4.0 6,852 .7 25,828 2.4 2,033 1.7 2,633 4.0 420 4.3 37,766
Fish 1.8 3,079 .0 8,971 0.1 80 0.1 141 0.2 17 1.4 12,288
Total 100.0 172,478 100.0 456,129 100.0 84,246 100.0 156,270 100.0 10,588 100.0 879,711
1973 Susitna 59,7 21,271 17.7 90,903 12,2 5,167 10.0 6,448 59.5 9,002 19.8 132,791
Kenai 22,7 8,081 73.6 377,38 66.9 28,330 85.5 55,089 40,0 6,041 70.9 474,869
Kasilof 8.1 2,877 1 31,401 16.7 7,093 2.6 1,646 0 0 6.4 43,017
Crescent 8.5 3,047 12,526 2.3 946 1.9 1,241 0.5 81 2,7 17 841
Fish 1.0 352 329 1.9 815 <0.1 11 0 0 0.2 1,507
Total 100.0 35,628 512,487 100.0 42,351 100.0 64,435 100.0 15,124 00.0 670,025
1974 Susitna 43,1 36,558 63,277 7.5 4,235 6.5 3,560 3.4 125 21.7 107,755
Kenai 30.6 25,994 9 146,970 82.9 47,044 88.2 47,906 34,8 1,299 54.1 269,213
Kasilof 19.6 16,663 4 73,958 7.9 4,482 4.5 2,452 1.2 44 19.6 97,599
Crescent 4.4 3,748 4 12,976 1.0 578 0.7 372 2.6 99 3.6 17,773
Fish 2.3 1,979 0.1 218 0.7 421 0.1 38 58.0 2,164 1.0 4,820
Total 100.0 84,942 100.0 297,399 100.0 56,760 100.0 54,328 100.0 3,731 100.0 497,160
1975 Susitna 52.7 74,928 42,0 129,938 4.4 6,621 4,2 2,715 14.6 1,447 31.8 215,649
Kenai 12.4 17,553 48.7 150,781 57.9 88,054 84.6 55,237 70.6 6,975 46.9 318,600
Kasilof 9.9 14,070 2.8 8,579 34,8 52,868 8.6 5,597 4.0 394 12.0 81,508
Crescent 3.1 4,449 6.2 19,260 0.9 1,417 2,6 1,676 1.3 125 4.0 26,927
Fish 21.9 31,078 0.3 893 2.0 3,138 0 0 9.5 943 5.3 36,052
Total 100.0 142,078 100,0 309,451 100, 152,09 100.0 65,225 100.0 9,884 100.0 678 ,.736
1976 Susitna 18,0 78,723 31,6 263,561 2,1 4,782 1.4 2,155 33.5 2,886 2.2 352,107
Kenai 60,9 266,118 45.3 378,270 66.6 153,133 64.6 99,49 61.8 5,322 54.2 902,341
Kasilof 16.3 71,353 18.9 157,521 30.0 68,816 32.6 50,217 2,2 187 2.9 348,094
Crescent 1.3 5,429 2.5 21,097 0.7 1,644 1.3 2,028 1.0 88 1.8 30,286
Fish 3.5 15,083 1.7 14,528 0.6 1,466 0.1 92 1.5 133 1.9 31,302
Total 100.0 436,706 100.0 834,977 100.0 229,841 100.0 153,990 100.0 8,616 100.0 1,664,130
1977 Susitna 37.1 76,829 23.4 328,970 8.9 17,620 1.9 4,404 28.1 4,771 2,1 432,594
Kenai 29,5 61,143 68.0 953,492 49.3 97,375 78.9 179,500 53.2 9,043 63.3 1,300,553
Kasilof 30,0 61,965 5.4 76,233 40,5 79,898 18.0 40,923 12,7 2,164 12,7 261,183
Crescent 2.2 4,578 2.9 39,936 1.2 2,270 1.2 2,803 4.0 688 2,5 50,275
Fish 1.2 2,567 0.3 4,704 0.1 265 0 0 2.0 340 0.4 7,876
Total 100.0 207,082 100.0 1,403,335 100.0 197,428 100.0 227,630 100.0 17,006 100.0 2,052,481

Run composition estimates for the 1972-1977 sockeye harvests were calculated by using the age composition
of the escapement as an estimator. The proportions by age class of the total escapement which returned to
each river were applied to the catch.
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Appendix Table 36. Run composition estimates of the Upper Cook Inlet 1972-1977 commercial sockeye salmon
harvests based on the application of 1978-1981 average exploitation rates!.

4 5 S 6 Other Total
2 2 3 3
Year System ] Number s % Number s % Nurmber s % Numbers % Number s % Number s
1972 Susitna 4.9 8,452 31.5 143,681 4.4 3,707 2.2 31,566 9.9 1,048 21.4 188,454
Renai 44.2 76,235 38.9 177,434 86.5 72,873 52.0 81,240 61.8 6,543 47.1 414,325
Kasilof 46.9 80,892 22,6 103,085 7.9 6,655 25.4 39,693 18,2 1,927 26.4 232,252
Crescent 2.8 4,829 5.6 25,543 1,1 927 2.4 3,750 9.3 985 4.1 36,034
Fish 1.2 2,070 1.4 6,386 0.1 84 <0.1 2 0.8 85 1,0 8,646
Total 100.0 172,478 100.0 456,129 100.0 84,246 100.0 156,270 100.0 10,588 100.0 879,711
1973 Susitna 58.6 2,891 2.1 103,067 12,8 5,425 12,2 7,858 29,2 4,417 2.1 141,658
Kenai 23.8 8,467 68.5 351,185 59.2 25,082 82.0 52,848 48.5 7,344 66.4 444,926
Kasilof 13,5 4,800 9.3 47,500 25,4 10,740 3.7 2,353 0 0 9.8 65,393
Crescent 3.2 1,160 2,0 10,464 0.9 374 2.1 1,373 0.2 26 2,0 13,397
Pigh 0.9 310 0.1 21 1.7 730 <0.1 3 22,1 3,337 0.7 4,651
Total 100.0 35,628 100.0 512,487 100.0 42,351 100.0 64,435 100.0 15,124 100.0 670,025
1974 Susitna 36.1 30,618 21.0 62,508 8.9 5,048 10.5 5,703 1.3 48 20,9 103,925
Renai 26.9 22,849 41,2 122,436 73.5 41,697 79.4 43,152 23.3 868 46.5 231,002
Kasilof 30.8 26,162 348 103,586 15.8 8,996 9.0 4,888 0.5 21 3.9 143,653
Crescent 4.6 3,923 3.0 8,777 1.1 647 1.1 579 0 0 2.8 13,926
Fish 1.6 1,390 <0.1 92 0.7 372 <0.1 6 74.9 2,794 0.9 4,654
Total 100.0 84,942 100.0 297,399 100.0 56,760 100.0 54,328 100.0 3,731 100.0 497,160
1975 Susitna 51.4 72,998 47,7 147,488 3.9 5,956 5.2 3,409 13.0 1,285 34.1 231,136
Kenai 12,3 17,409 40.0 123,640 40.7 61,843 74.1 48,314 61.2 6,049 37.9 257,255
Kasilof 17.6 25,081 48 15,010 53.5 81,403 19,2 12,543 2.4 241 19.8 134,278
Crescent 2.0 2,816 7.3 22,704 0.4 685 1.5 959 0.9 83 4.0 27,247
Fish 16.7 23,774 0.2 609 1.5 2,211 0 0 22.5 2,226 4,2 28,820
Total 100.0 142,078 100.0 309,451 100.0 152,098 100.0 65,225 100.0 9,884 100.0 678,736
1976 Susitna 16.1 70,143 34.1 284,309 18 4,139 1.0 1,470 33,9 2,920 2.8 362,981
Kenai 55.4 242,174 30,0 250,856 50.0 114,844 4.9 69,180 60.6 5,220 41.0 682,274
Kasilof 25.1 109,464 31.5 263,010 47.3 108,841 51.3 78,957 1.5 132 33.7 560,404
Crescent 1.0 4,547 3.5 29,064 0.4 914 2.8 4,372 0.3 26 2.3 38,923
Fish 2.4 10,378 0.9 7,738 0.5 1,103 <0.1 11 3.7 318 1.2 19,548
Total 100.0 436,706 100.0 834,977 100.0 229,841 100.0 153,990 100.0 8,616 100.0 1,664,130
1977 Susitna 30.4 62,957 26,7 375,194 8.0 15,754 1.9 4,424 22,5 3,825 22.5 462,154
Kenai 24,5 50,786 62,3 874,001 33.3 65,842 63.4 144,294 41.1 6,990 55.7 1,141,913
Kasilof 40.9 84,637 8.3 116,117 57.8 114,122 31.6 71,877 6.0 1,022 18.9 387,775
Crescent 3.4 7,054 2.4 34,278 0.8 1,529 31 7,035 0.5 89 2.4 49,985
Fish 0.8 1,648 0.3 3,745 0.1 181 0 0 29.9 5,080 0.5 10,654
Total 100.0. 207,082 100.0 1,403,335 100.0 197,428 100.0 227,630 100.0 17,006 100.0 2,052,481

! Run composition estimates for the 1972-1977 sockeye harvests were calculated from the 1978-1981 average

e§p1oitation rates by system and.age class developed from scale pattern analysis. The average exploita-
tion rates were applied to the escapement to estimate catch by river by age.
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Appendix Table 38. Total return of sockeye salmon by age group and river developed from the catch apportion-
ment based on scale pattern analyses, Upper Cook Inlet, 1978-1981.

4 5 5 6 Other Total
2 2 3 3
Year System % Number 8 % Number s % Number s 3 Number s ] Number s L} Numbers
1978 Susitna 36.8 133,795 7.0 185,407 8.3 11,822 10.6 17,350 70.1 11,178 10.8 359,552
Kenai 10.2 37,255 78.0 2,050,840 57.3 81,664 61.2 99,741 17.4 2,776 68.5 2,272,276
Kasilof 50.5 183,732 11.4 299,755 34.3 48,922 21,5 35,036 0 0 17.1 567,465
Crescent 1.3 4,909 3.5 93,223 0 0 6.6 10,782 0 0 3.3 108,914
Fish 1.2 4,523 0.1 2,272 0.1 140 0.1 155 12,5 2,002 0.3 9,092
Total 100.0 364,214 100.0 2,631,517 100.0 142,548 100.0 163,064 100.0 15,956 100.0 3,317,299
1979 Susitna 29,9 197,737 15.7 118,312 16.1 26,451 10.9 6,806 69.1 29,187 22,5 378,493
Kenai 19.2 126,899 48.0 361,109 46.1 75,709 63.6 39,706 8.8 3,17 36.0 607,150
Kasilof 29.3 194,165 24.0 180,601 36.4 59,799 25,2 15,763 2.8 1,117 %8 451,505
Crescent 5.3 35,113 12.0 90,765 0.7 1,137 0.3 216 2.9 1,249 7.6 128,480
Fish 16.3 108,195 0.3 2,600 0.7 1,221 0 0 16.4 6,920 7.1 118,936
Total 100.0 662,109 100.0 753,387 100.0 164,317 100.0 62,491 100.0 42,260 100.0 1,684,564
1980 Susitna 24.3 214,715 17.7 206,863 10.0 27,441 14.7 34,547 34.0 8,460 19.1 492,026
Kenai 25.8 226,646 41.5 484,014 54.9 149,819 54.6 128,564 18.0 4,482 38.5 993,525
Kasilof 39.9 351,938 26.1 304,276 29,3 80,138 2.7 67,629 9.1 2,261 31.2 806,242
Crescent 1.0 9,035 12.2 14,77 2,5 6,867 1.3 3,131 8.1 2,08 6.3 162,833
Fish 9.0 79,575 2,5 29,080 3.3 8,923 0.7 1,577 30.8 7,673 4.9 126,828
Total 100.0 881,909 100.0 1,166,010 100.0 273,188 100.0 235,448 100.0 24,899 100,0 2,581,454
1%1 Susitna 12,7 57,533 35.5 640,532 14.6 23,349 30.6 39,755 64.7 2,739 29.9 763,908
Kenai 29.4 132,782 40.8 737,456 49.3 78,617 38.7 50,283 28 119 39.1 999,257
Kasilof 40.9 185,027 19.6 345,229 30.5 48,702 9.0 11,643 0 0 23.6 599,601
Crescent 1.1 5,060 1.2 21,884 3.6 5,733 2.7 28,164 2.1 91 2.4 60,932
Fish 15.9 72,045 2.9 51,928 2.0 3,275 0 0 30.4 1,291 5,0 128,539
Total 100.0 452,447 100.0 1,806,029 100.0 159,676 100.0 129,845 100.0 4,240 100.0 2,552,237






