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ABSTRACT

The stock structure of mixed stock catches of chinook salmon (oncorhynchus
tshawytscha Walbaum) in the commercial set net fishery along the eastern
shore of upper Cook Inlet, Alaska was examined. Baseline population para-
meters (magnitude, timing, age, sex, and size data) for the 1984 return of
chinook salmon to upper Cook Inlet were compiled and provided the basis for
the analysis. Length-at-age was used in a univariate discriminant model to
estimate the contribution of various chinook salmon runs to eastside set

net catches. During 1984, a total of 50,301 chinook salmon was harvested

by upper Cook Inlet fisheries of which 5,804 fish (16%) were harvested in

the eastside set net fishery. The majority of these catches was 3-ocean
(22.2%) and 4-ocean (48.3%) fish. Length-at-age of 3-ocean females and
4-ocean male and female chinook salmon from the late run Kenai River were
significantly larger than other major stock groupings, i.e., Crooked Creek
hatchery fish from the Kasilof River and northern Cook Inlet stocks primarily
from the Susitna River. The contribution of late run Kenai River fish to the
3- and 4-ocean components of the eastside set net catches was estimated to be
75%.

KEY WORDS: chinook salmon, oncorhynchus tshawytscha, Cook Inlet, Alaska,
stock structure, discriminant analysis, age, sex, size, Kenai
River, Kasilof River, Susitna River.



INTRODUCTION

Chinook salmon (oncorhynchus tshawytscha Walbaum) are harvested by a variety
of sport, commercial, and subsistence/personal-use fisheries in upper Cook
Inlet!, Alaska (Figure 1). Cook Inlet is unique in Alaska because annual
sport catches of chinook salmon exceed commercial harvests. The average
annual sport catch of chinook salmon in upper Cook Inlet has increased in
recent years from approximately 22,000 fish for the period 1977-1980 to
approximately 36,000 fish for the period 1981-1983 (Mills 1984). In 1984,

a total of 38,315 chinook salmon was caught by the sport fishery. Chinook
salmon are incidentally harvested to the more numerous sockeye salmon (o.
nerka) by the upper Cook Inlet commercial salmon fishery. Annual commercial
harvests of chinook salmon remained relatively constant during the period
1961-1980, averaging about 12,000 fish (McBride and Wilcock 1983). Recent
commercial harvests (1981-1983) have increased, averaging about 18,000 fish
annually. Since 1961, most of the harvest (about 65%? has occurred in the
Central District eastside set gillnet fishery (Figure 2)(ADF&G 1984). A
total of 8,819 chinook salmon was commercially harvested in upper Cook Inlet
in 1984, of which 5,804 (66%) were caught by the eastside set net fishery.

Recently, much controversy has occurred regarding the number of chinook salmon
intercepted by the commercial fishery. Of particular concern has been the
eastside set net fishery because of the following factors: (1) this fishery
accounts for the majority of the commercial harvest of chinook salmon in

upper Cook Inlet; and (2) the close proximity of this fishery to the Kenai
River. The Kenai River sport fishery is the single largest component of the
upper Cook Inlet chinook salmon sport catch (1981-1983 catches averaged about
13,000 fish). The chinook salmon return to the Kenai River, particularly the
latter portion or "late run"2, exhibits the largest average size of any chinook
salmon run in Alaska and is particularly prized as a sport fish.

Because of the high demand for the Kenai River chinook salmon resource, a com-
plex allocative plan has been implemented in an attempt to accomplish the
following: (1) to minimize commercial harvests of chinook salmon without
compromising the ability to optimize commercial utilization of sockeye salmon;
and (2) to maximize optimum yield of chinook salmon in the marine and inriver
sport fisheries. To manage this resource with these goals requires an exten-
sive data base such that the basic population dynamics of the Kenai River
chinook salmon run can be understood. Of particular importance is determin-
ing the total size of the run so that spawner-return relationships can be
calculated. Determination of total return requires quantitative estimates

of the contribution of Kenai River chinook salmon to the mixed-stock catches
in Cook Inlet.

1 Upper Cook Inlet refers to all waters north of Anchor Point.

2 Two discrete components of the chinook salmon return to the Kenai River
have been identified (Burger et al. 1985).



Figure 1. Cook Inlet area.



Figure 2. Fishing districts, rivers, and major features of upper Cock Inlet.

-3-



The objective of this study was to determine if the contributions of the
major component stocks of chinook salmon to the eastside set net catches

can be estimated. In this report, we have coalesced basic return data (mag-
nitude, timing, age, sex, and size data) for the 1984 return of chinook
salmon to upper Cook Inlet. These data served as the basis for examining
the stock structure of the 1984 eastside set net catches. The feasibility
of using length-at-age to estimate the contribution of specific chinook
salmon runs to eastside set net catches is examined.

METHODS
1984 Return

The Alaska Department of Fish and Game (ADF&G) monitors the chinook salmon
returns to upper Cook Inlet. Various agencies within ADF&G collect data
from different components of the run. The Division of Commercial Fisheries
collects and analyzes data from the commercial, subsistence, and personal-
use fisheries in marine waters. Data from sport fisheries, both inriver,
marine, and freshwater personal-use are compiled by the Division of Sport
Fish. The Fisheries Rehabilitation, Enhancement, and Development Division
(FRED) monitors returns to Crooked Creek. Escapements are generally moni-
tored by the Division of Sport Fish, although ADF&G staff from the Susitna
Hydroelectric project (SU-HYDRO) monitor escapements into sections of the
Susitna River.

Abundance Data:

Commercial catch data were based on preliminary computer tabulations of indi-
vidual sales records (fish tickets). The fish ticket tabulations used in
this report were current through October 1984. Sport catch data were based
on fishermen interviews (creel census) and were generally similar to final
sport catch estimates based on mail questionnaire (Mills, in press). Brown-
ing compiled catch data from both the Tyonek subsistence fishery (1958a) and
the Kasilof personal-use fishery (1985b).

Chinook salmon escapements to upper Cook Inlet were assessed by a variety of
methods. The return to Crooked Creek on the Kasilof River was counted

through a weir and the numbers of chinook salmon spawning below the weir

were estimated by foot surveys (Waite, in press). Chinook salmon escapements
to other portions of the Kasilof River system were not assessed. The numbers
of chinook salmon in the late run to the Kenai River were estimated by a mark-
recapture study (Logan et al. 1984). Escapement to Quartz Creek, a tributary
of the Kenai River, was counted through a weir (Litchfield, personal communi-
cation). Several estimates were made of escapement to northern Cook Inlet
systems, particularly the Susitna River. Escapement upriver from Sunshine
Station (river mile 80) on the Susitna River was estimated by a mark-recapture
study (Barrett et al. 1984). Escapement to the northern Cook Inlet complex!®

' The northern Cook Inlet complex includes the Susitna and Little Susitna

River systems, river systems to the west of the Susitna River (Chuitna,
Lewis, and Theodore Rivers), and systems to the east of the Susitna River
that drain into Knik Arm.

-4-



was estimated by expansion of aerial and foot survey data (Hepler and Bentz,
in press). Escapement to systems south of the Kasilof River (Deep Creek,
Ninilchik River, and Anchor River) were assessed by aerial and foot surveys
(Logan et al. 1984).

Age, Size, and Sex Data:

Fish were sampled for scales, sex, and length. Scale samples provided age
information for fish in the catch and escapement®. Scales were taken from
the left side of the fish approximately two rows above the lateral line and
on the diagonal row downward from the posterior insertion of the dorsal fin
(Clutter and Whitesel 1956). Scales were mounted on gummed cards and impres-
sions made in cellulose acetate. Sex determination was based on examination
- of either morphometric characteristics or gonads. Fish length was measured
from middle to eye to fork of tail and recorded to the nearest mm.

Age, size, and sex information were collected from most of the components of
the 1984 return. Most of the commercial catch samples were from the east-
side set net fishery and the remaining commercial catches were minimally
sampled. The marine subsistence fishery at Tyonek and the marine sport fish-
eries were sampled; the Kasilof personal-use fishery was not. Virtually all
of the inriver sport fisheries were sampled. Live fish were sampled at the
Crooked Creek weir and the Quartz Creek weir. Escapement samples from the
main stem Kenai River? were collected from spawned-out carcasses. Other
spawning populations in the Kenai River were not sampled. Live fish were
sampled from fishwheel catches at Sunshine Station on the Susitna River.

An age composition and average length-at-age was computed for each sampled
fishery and escapement. Preliminary data summaries were provided for the
Crooked Creek escapement (Waite, in press)3, northern Cook Inlet sport catches
(Hepler and Bentz, personal communication), and the Susitna River escapement
above Sunshine (Barrett et al. 1984). The authors computed age and length
statistics for the remaining samples.

! Some of the fish returning to the Crooked Creek hatchery had been tagged

as outmigrants, therefore, their age was known.

2 These fish are assumed to be representative of the late run to the Kenai
River.

3 Sampling and aging procedures used to estimate age composition of the
escapement past Crook Creek weir probably do not provide unbiased esti-
mates of age composition. The age composition estimates provided in this
report are compiled from all available samples.



Catch Apportionment

Quantitative descriptions of migratory timing and size at age were investi-
gated as viable means to determine proportional estimates of major contri-
buting stocks of chinook salmon to mixed-stock marine catches. The chinook
salmon runs to Anchor River, Deep Creek, and Ninilchik River were not included
in this portion of the analysis because historical catch and escapement data
indicate these runs have essentially ended before the commercial fishing sea-
son begins. We assumed that the Kasilof!, Kenai, and northern Cook Inlet
chinook salmon stocks were the primary contributors to the commercial catch.

Migratory Timing:

The migratory timing of chinook salmon through selected areas was described
through calculations of a mean and variance as described by Mundy (1982).

The migratory time density consisted of values ny, which are abundance (catch
or escapements) or catch per unit effort (CPUE) over time intervals, t. Values
of ny were accumulated for the entire season to calculate total annual abun-
dance or CPUE, Nt. For each time period, a proportion, pt, was calculated
where:

pt = nt/Nt.
The mean, t, was calculated as:
_ m
t = = (t*pt);
t=1
and variance, St?:
m -
S;2 = & (t-t)2 * py;
t t=1 t

for a migration which occurs over a time period, m.

Means and variances were calculated for each commercial and subsistence/per-
sonal-use fishery using catch per fishing period data. Migratory timing
statistics for the Crooked Creek migration were calculated from daily weir
counts?2. The entry of fish into the Kenai River was examined by calculation

! Coded wire tagged fish from Crooked Creek hatchery have been recovered

from eastside set net commercial catches in previous years (Flagg, per-
sonal communication).

2 Fish were generally passed through the weir on alternate days and not on
weekends. Also, only fish that had entered the holding facility were
passed. Therefore, migration through the weir may have been delayed for
several days.



of migratory timing statistics for the Kenai River sport fishery using catch
per interviewed fisherman. These data were also used to differentiate early
run and late run Kenai River stocks (Hammarstrom, personal communication).
Migratory timing statistics for the Deshka River (Susitna River system) sport
fishery were calculated using catch per week data. Fishwheel catch per unit
effort (CPUE) data were used to calculate the mean and variance of the migra-
tion past Sunshine Station on the Susitna River (Barrett et al. 1984).

Length-at-Age:

Discriminant analysis of length-at-age was examined as a method to estimate
the stock contribution rates to chinook salmon catches by the eastside set
net fishery. Small samples sizes and reader variability in interpretation
of freshwater scale patterns necessitated that the data be grouped by marine
age. The analysis was limited to 3-ocean and 4-ocean fish because of the
predominance of these age groups in the catches and escapements.

Samples of known origin (standards) from the Kasilof, Kenai, and northern
Cook Inlet river systems were used to build the discriminant functions. As
the objective of the discriminant models was to apportion the eastside set
net commercial catches, therefore samples of known stock composition collected
prior to the opening of the fishery (2 July) were not included in the models.
Because of small sample sizes of 4-ocean fish from the Kasilof River (Crooked
Creek weir), we investigated the variability in size at age between 4-ocean
fish sampled before and after 2 July using independent t-tests (Sokal and
Roh1f 1969). Samples collected after 2 July from the Kenai River sport fish-
ery and from the carcass sampling were used for the Kenai standard. 1t was
necessary to use all samples collected after 2 July for the northern Cook
Inlet standard. Most of the samples in this standard were from Sunshine Sta-
tion fishwheel catches.

Variability of length-at-age by sex for each of the standards was investigated
using independent t-tests, also. Frequency histograms of length-at-age by sex
were subjectively examined to determine probable stock groupings.

Length data from the standard samples were used to compute linear discriminant
classification functions (Fisher 1936) for each sex and ocean age group. A
nearly unbiased estimate of the classification accuracy for each discriminant
function was determined using a leaving-one-out procedure (Lachenbruch 1967).

Length data from the commercial catch samples were then classified with the
appropriate linear discriminant models. Contribution rates for 3-ocean and
4-ocean fish in the eastside set net commercial catches were estimated for
each beach and as a pooled sample. The proportional estimates of contribution
were adjusted for misclassification errors using the procedure of Cook and
Lord (1978). The variance of these estimates were computed using the formulae
of Pella and Robertson (1979).



RESULTS
1984 Return

Detailed information on the 1984 return of chinook salmon to upper Cook Inlet
1s presented in Appendices A-D.

Abundance:

During 1984, a total of 50,301 chinook salmon was harvested in upper Cook
Inlet by sport, commercial, and subsistence/personal-use fisheries (Table

1). Most of the harvest was taken in sport fisheries (38,315 fish or 76%).
The largest components of the sport catch occurred in the Susitna (12,678 fish
or 33%) and Kenai (12,332 fish or 32%) rivers. The commercial fisherv har-
vested 8,819 fish (18%), of which 5,804 fish (66%) were caught by the east-
side set net fishery.

Most escapements of chinook salmon to upper Cook Inlet systems are not indi-
vidually enumerated but indexed for abundance. The relative magnitude of

the major spawning populations can be compared with these estimates. The
Targest component of the upper Cook Inlet chinook salmon escapement occurred
in the Susitna River (Table 2). Barrett et al. (1984) estimated that 117,128
chinook salmon migrated past Sunshine Statjon!. Sport Fish Division esti-
mated that the spawning escapement to all northern Cook Inlet systems to be
94,000 fish (Hepler and Bentz, in press).

The next Targest chinook salmon escapement occurred in the Kenai River. An
estimated 39,200 late run fish escaped the marine fisheries and returned to
the Kenai River. The Kenai River sport fishery harvested about 7,400 fish
from the late run escapement. No estimate was made of the early Kenai chinook
salmon escapement. Smaller spawning populations were estimated in Crooked
Creek (4,149 fish were counted through the weir and 407 fish counted below

the weir), Anchor River (1,170), Ninilchik River (600), and Deep Creek (380).
Total inriver run to the Kasilof River was estimated to be a minimum of 10,000
fish.

Age, Sex, and Size Composition:

Fish aged 1.42 were the predominant age group in the majority of the chinook
salmon catches and escapements (Table 3). The exceptions were: the Central
District drift fishery, where the 1.2 age group predominated (43.7%); Crooked
Creek, where the dominant age group was age 0.3 (47.8%); the Kasilof River
sport fishery, where the dominant age group was 1.3 (77.9%); and some of the

' This estimate does not include chinook salmon less than 350 mm in length.
Barrett et al. (1984) estimated that an additional 4,596 chinook salmon
less than 350 mm migrated past Sunshine Station.

2 European age designation: numeral before the decimal is the number of
fresh water annuli - numeral after the decimal is the number of marine
annuli. The total years of 1ife is the sum of the two numbers plus 1.



Table 1. Harvest summary of chinook salmon by fishery in upper Cook Inlet,

1984.
HARVEST

SYSTEN LOCATION COMERCIAL  SPORT? SBBISTONE PERSOMAL-USE €56 TRKE TOTR
NIXED STOCK WARINE MORTHERN DISTRICT s 883

SET T
CENTRAL DISTRICT 510 510

DRIFT
CENTRAL DISTRICY 1,184 1,184

VESTSIDE SET NET

KALEIN TSLAND % A3%

SET NET
CENTRAL DISTRICT 5, 804 S, 804

ERGTSIDE SET NET

TYONX 2,354 2,35
DEEP CREEX WARINE 3,21 3,221
SBTOTAL 14,3%
CENTRAL CODK IMLET ANCHOR RIVER ™ 1
SYSTOS DEEP CREEX 0 0
NINILOIK M0 0
SUSTOTAL 1,%0
KASILOF KASILOF RIVER 165 165
CROOKED CREEX 5,135 (30 5,783
SUSTOTAL 5,948
Kol EARLY RN 4, 9% 4,9%
LATE AN 7,36 7,376
SUSTOTAL 12,332
asina ALEYSMOER CREEX 1,8 1,830
DESHKA RIVER 4,652 4,652
LAKE CREEX 2,148 2,148
MONTANA CREEX 886 806
VILLOW CREEX 85 805
TALACHILITNA 20 20
CASELL. CREEX m m
CLERR CREEX 1,23 1,323
WARTIN CREEX % 3%
SUBTOTAL 12,678
AORTHERN COOK INLET LITTLE SUSTTMA 1,M7 1,47
SYSTOS OUITHA RIVER 1,1 1,132
LENIS/THEDDORE 850 850
SUBTOTAL 3,429
ToTRL 8,819 38,315 2,354 165 648 50,301

1 Sport harvest estimates include only chinook salmon >51 cm.
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Table 2. Escapement summary of chinook salmon in upper Cook Inlet, 1984.
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METHOD NUMBER
SYSTEM LOCATION OF ESTIMATE OF FISH
KASILOF CROOKED CREEK WEIR 4,149°2
CROOKED CREEK
(BELOW WEIR) FOOT 407
ANCHOR RIVER FOOT/AERIAL 1,170
DEEP CREEK FOOT/AERIAL 380
NINILCHIK RIVER FOOT/AERIAL 600
KENAI EARLY RUN 1
LATE RUN MARK/RECAPTURE 39,200°
SUSITNA RIVER SUNSHINE STATION MARK/RECAPTURE 117,128
NORTHERN COOK INLET EXPANDED FOOT/AERIAL 94, 000

——— . A, . WD D ST wE W W S . . S e T P S D AR M M e A D T G G e G e G M e P S Mn EE WD WY P WS M W R AT R MR GN e G Ep e W e e e A = e w

The early run into the Kenai River was not estimated.
2 Includes 499 chinook salmon < 300 mm (age 1-ocean).

3 Includes 7,400 sport caught chinook salmon above the tagging site. Therefore,
actual spawning escapement is estimated at 31,800 fish.



Table 3. Age composition summary of chinook salmon in upper Cook Inlet, 1984.

mnmumunmmncm:*

192 m 1%8 m 178 \? [} 20
SYSTER LOCATION FIE FIRE SIE T 6.2 Lt (%} L2 0.4 L3 [ & L4 L%} L3 24 _;._S—
D SRLANITOF DEROH CORERCIAL SET MEY L] .0 .0 a0 [ 8] [ [ ] L7 o0 T [N BN [ Y] [ X
KALIFDEXY SO COMEICIA. SET ET - 4 0.0 [ %] A2 Ll 152 .7 &3 a0 W [ Y] (93 [%} (]
COHOE/MINILINIR COSEICIAL SET T 2 [ (Y] (91 aé 9 % S A | a0 M6 [ Y] .8 [ X} 02
oM eIl eecIR. ST 6T "2 [ X} o6 18 s 1.9 L.y a3 00 WO [ 3 L2 &3 [ ¥
CEXTIL WESTSINE ODEICIAL SET MET 23 0.0 .0 s [ (S ) a0 N o6 AL .0 11 a9 .0
CENTRAL DISTRICY COWERCIAL DRTFY » [ X} Lt (9] 00 A7 60 123 &0 3 a0 11 [ X ) .0
DEEP CREEN WADNE SPORY CATOH " 0.0 o0 60 (3 ] .9 060 1%7 a0 &1 0.0 13 (] 0.0
YO SBBISTOCE W .o .0 %2 a2 23 [N B R 60 7 [ 3] (Y} L0 [ Y]
LOMER YL OEEP CREEX, AR,  SPORT CRTDH 111} 8.0 &0 [ %) a0 1.3 0.0 the 0.0 63 (1] a8 (4] 0.0
SENINELA AMD NINILONIR RIVERS
WSILOF CROED CRERX 2 SoweT Q 164 6.0 a0 a8 &7 .2 k2 a2 1Lé [ Y] [ 3} [ 8 0.0
WSILF RIVER SPORT CATOY 104 0.0 (8] (X ] o0 L7 6o T [ I LN a0 .0 [ X [ 8]
enl KORI RIER SR m .0 a0 LY 6.2 6 [N BT | 60 6hd 62 10.0 [ ] [ 3]
ERRLY AN SPORT CATDH @2 e 6.0 13 o A6 [ X I %} 6.0 W2 [X} 39 [R) [ 4
LATE AN SPORT CATOM m [N} .0 21 Q3 &0 A3 172 63 N9 0.0 1§ .0 6.0
LSITN SUNGHINE STATION ESCROENT 1,28 0.0 [ % 1.4 [ R N ] [ % S 154 .3 7 00 1.0 .0 a0
CLERR CREEX SPORT DRATOH 20 0.0 .0 0.0 .0 164 60 X8 00 W 0 L4 a3 [ Y
WILLON CREEX SPORT [ATOH A} 6.0 o0 [ X] 60 1.3 a0 2 69 N3 o0 0.0 o0 [ X
MONTRMR CREEX ST CRTOH %9 6.0 0.0 0.0 6.0 228 00 .3 o0 N2 0.0 .3 0.0 [ X
AUEXANDER CREEX SPORT CATOH m 0.0 LX) a0 60 9 0.0 M8 60 2.4 0.0 [} 0.0 6.0
DESHGA RIVER SPONT CATOH s .0 6.0 o0 .0 1 %) [ - %4 60 W7 0.0 [ X} .0 [ %]
LAKE CREEX SPORT CATOH 300 o0 a0 6.0 &0 137 00 3%0 0.0 ALS 00 .7 o0 0.0
MARTIN CREEX SPORT CATON [ 0.0 o.0 0 &0 1. [N A | [N I N [ 8 0.0 .0 0.0
outna CUINH RIVER SPORT CATCH 81 a0 .0 o0 00 1.1 [ X 2 -8 ) 0.0 459 (1] 1.1 %0 a0
LITRLE S51TR AN AR SRORT CATOH 2% [ 14 6.0 [ B ] [ X a3 00 A4 a0 1 0.0 0.9 .0 .0
PARKS HIGHRY SPORT CATOH 82 0.0 a0 (Y] a0 (N ] 00 82 00 .0 0.0 6.0 0.0 o0

1 Includes Salamatof, Kalifonsky, Cohoe/Ninilchik, and those fish caught in

the eastside set net fishery with an unspecified catch location.

2 Preliminary age composition taken from age-weight-length forms provided
by Dave Waite, Alaska Department of Fish and Game, Division of Fisheries
Rehabilitation, Enhancement, and Development, Soldotna, Alaska.

3 European age designation: numeral before the decimal is the number of
fresh water annuli - numeral after the decimal is the number of marine
annuli. The total years of life is the sum of the two numbers plus 1.
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Susitna River sport fisheries where the dominant age group was 1.3, notably
the Deshka River (55.2%), Alexander Creek (44.8%), and Montana Creek (40.5%).
Fish aged 1.3 and 1.2 were generally more common in northern Cook Inlet in-
river runs than in river systems on the Kenai Peninsula.

Age 1.5 fish were most common in the eastside set net fishery and the Kenai
inriver run. Zero-freshwater age fish were generally not found outside of
the Kasilof River.

Mean Tength-at-age for age 1.3 and 1.4 fish from the Kenai River were generally
larger than for the Kasilof or Susitna Rivers (Table 4). The larger size was
particularly pronounced for age 1.4 males and females and age 1.3 females from
the late run.

The mean Tength of both sexes of age 1.4 fish from the eastside set net fish-
ery was larger than those of the other marine fisheries except the Central
District drift age 1.4 males. The mean length of age 1.4 fish harvested by
the Tyonek subsistence fishery was smaller than that of other age 1.4 fish
caught in marine waters.

Catch Apportionment

The origins of chinook salmon harvested in the 1984 eastside set net fishery
were investigated through examination of migratory timing and length-at-age
data.

Migratory Timing:

Fishing time for the eastside set net fishery was offered intermittently dur-
ing the period 2 July to 13 August (Appendix Table Al). Timing information
indicated a large portion of the upper Cook Inlet migration of chinook salmon
was not available to the eastside set net fishery during 1984 (Table 5 and
Figure 3). Major stock groupings not available to the eastside set net fish-
ery included at least, the first half of the Crooked Creek run, virtually the
entire Kenai River run, and at least 95% of the Susitna River run. Because
of the lack of reliable data on run timing from the fishery to the various
rivers, we did not account for fish between the fishery and the various in-
river monitoring locations. Therefore, it is probable that the above estimates
of fish not available to the eastside set net fishery are conservative.

Based on timing, virtually all of the late Kenai River run of chinook salmon
was available to the eastside commercial set net fishery (Figure 3).

Length-at-Age:

There were not sufficient numbers of 4-ocean age samples from Crooked Creek
collected after 2 July to build a discriminant model. The mean lengths of
4-ocean fish returning prior to 2 July were compared to those returning after

2 July using an independent t-test (Table 6). The means were not significantly
different (a = 0.05), therefore, all 4-ocean samples were included in the
analysis.

-12-



Table 4. Length-at-age (mm) by sex summary of chinook salmon in upper Cook Inlet, 1984.
MEAN LENGTH BY BROOD YERR AND RGE GROLP
1982 1981 1989 1979 1378 9 176
SYSTEm LOCATION FISHERY SAMPLE SIZE  SEX 0.1 0.2 1.1 0.3 12 0.4 1.3 0.3 1.4 2.3 1.9 2.4 2.5
NI1XED SALAMATOF BEACH COMMERCIAL SET NET 30 MLE 0.0 0.0 0.0 0.0 6£32.0 0.0 8040 0.0 1,0%.1 0.0 1,110.3 0.0 0.0
15 FEMALE 0.0 0.0 0.0 0.0 £55.0 0.0 0.0 0.0 1,032 0.0 t,0%2.0 0.0 0.0
KALIFONSKY BERCH COMMERCIAL SET NET 167 WALE 0.0 0.0 435.7 770.0 £40.9 1,015.3 2.4 0.0 t,061.1 0.0 1,10€.5 0.0 0.6
118 FEMALE 0.0 0.0 39.0 8356.0 646.8 1,028.0 B31.5 0.0 1,015.4 0.0 1,045.3  962.0 0.0
COHOE/NINHLOHIK COMERCIAL SET NET 213 WULE 0.0 670.5 43.9 B851.0 £35.9 1,060.0 83295 0.0 1,060.3 0.0 1,140,5 1,103.0 1,192.0
188 FEMALE 0.0 664.0 405.6  636.0 6£38.5 1,046.6  B840.3 0.0 1,016.5 0.0 1,060.8 1,045.9 0.0
CENTRAL ERSTSIDE COMMERCIAL SET NET 509 MLE 0.0 870.5 431.3 781.8  633.8 1,048.9  B867.2 0.0 1,063.2 1,082.0 1,127.6 1,103.0 1,1%R.0
350 FEMLE 0.0 621.0 401.0 782.7 6418 1,032.4 8511 0.0 1,083.8 0.0 1,055.9 1,003.5 0.9
CENTRF'. WESTSIDE COMERCIAL SET NET I MALE 0.0 0.0  420.0 0.0 59%.1 0.0 8517 0.0  979.3 0.0 1,142.6 0.0 0.0
10 FEMALE 0.0 0.0 0.0 0.0 687.8 0.0 826.4 0.0 9.5 0.0 1,084.0 763.0 0.9
¢
— CENTRAL DISTRICY COMMERCIAL DRIFT 2? WLE 0.0 B11.0 J3%R.5 0.0 617.8 0.0 7427 0.0 1,065.0 0.0 0.0 0.0 0.0
(f) S FEWLE 0.0 0.0 0.0 0.0 587.9 0.0 85.0 0.0 N1.5 0.0 1,091.0 0.0 0.9
DEEP CREEK MARINE SPORT CATCH 178 ALL FISH 0.0 0.0 0.0 0.0  700.0 0.0 873.0 0.0 1,0%.0 0.0 1,130.0 0.0 0.0
TYONEX SUBSISTENCE an MLE 0.0 0.0 410,0 770,0 603.1 0.0 8339 0.0 93.6 845.0 1,085.0 1,022.7 1,068.0
21 FEMALE 0,0 0.0 0.0 0.0 6333 0.0 819 0.0 %R2.6 870.0 %40 973 0.0
LOWER KEMAI DEEP CREEK, ANCHOR,  SPORT CATCH 141 AL FIH 0.0 0.0 0.0 0.0 608.0 0.0 TN.0 0.0 8940 0.0 82.0 0.0 0.0
PENINSULR AND NINILOHIK RIVERS
KASILOF CROOKED CREEX ESCAPEMENT 246 MALE 362.3 0.0 0.0  764.8  S81.4 0.0 730.5 0.0  890.4 0.0 97.0 0.0 0.0
187 FEMALE 0.0 0.0 0.0 7685 550.0 890.0 748 0.0 854.0 0.0 8383 0.0 0.0
KASILOF RIVER SPORT CATCH 104 AL FISH 0.0 0.0 0.0 0.0 538.8 0.0 B851.1 0.0 %9.7 0.0 8.0 0.0 0.0
KENAL RIVER  KENAI RIVER ESCRPEMENT 179 MLE 0.0 0.0 0.0 740.0 675.5 1,020.0 889.5 0.0 1,077.7 1,010.0 {,132.5 0.0 0.0
219 FEMLE 0.0 0.0 0.0 0.0 665.0 982.5 8.6 0.0 1,023.1 0.0 1,060.2 1,107.5  9%€0.0
EARLY RUN SPORT CATCH 124 MWLE 0.0 0.0 440,0 760.0  630.0 0.0 8455 0.0 1,030.9 0.0 1,075.0 1,190.9 0.0
107 FEMALES 0.0 0.0 425.0 8£0.0 516.7 0.0 138.5 0.0 9%. 4 830.0 (,082.8 0.9 0.9
LATE RN SPORT CATOH 209 MULE 0.0 0.0 393.8 700.0 667.2 1,070,0  822.4 0.0 1,071.9 0.0 1,144, 4 0.0 0.0
164 FEMALES 0.0 0.0 0.0 0.0 740.0 0.0 9.0 1,065.0 1,020.9 0.0 11,1111 0.0 0.0

~-Continued-
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Table 4. Length-at-age (mm) by sex summary of chinook salmon in upper Cook Iniet, 1984 (continued).
MEAN LENGTH BY BROGD YEAR AND RGE GROUP
1982 1981 1980 1919 1978
SYSTEM LOCATION F1SHERY SAMPLE SIIE  SEX 0.1 0.2 1.1 0.2 1.2 0.4 1.3 0.5 1.4 2.3
SUSITNA RIVER SUNSHINE STATION ESCAPEMENT 617 MLE 0.0 434.0 348,0  £34.0 585.0 %7.0 7%.6 855.0 93.0 0.0
618 FEMALES 0.0 0.0 0.0 6%.0 618.0 815.0 807.0 849.0 %12.0 0.0
CLEAR CREEX SPORT CATCH 126 MALE 0.0 0.0 0.0 0.0 607.4 0.0 B3s.2 0.0 1,012.1 0.0
92 FEMALES 0.0 0.0 0.0 0.0 0.0 0.0 836.1 0.0 940.0 0.0
MONTANA CREEX SPORT CATCH 154 MLE 0.0 0.0 0.0 0.0 621.6 0.0 795.2 0.0 1,000.6 0.0
i FEMALES 0.0 0.0 0.0 0.0 0.0 0.0 834.3 0.0 93.3 0.0
WILLOW CREEK SPORT CATCH 125 WLE 0.0 0.0 0.0 0.0 625.8 0.0 830.3 0.0 995.6 0.0
19 FEMALES 0.0 0.0 0.0 0.0 0.0 0.0 84N 2 0.0 944.8 0.0
ALEXANDER CREEX SPORT CATCH 248 WLE 0.0 0.0 0.0 0.0 584,35 0.0 769.9 0.0 R4.8 0.0
143 FEMALES 0.0 0.0 0.0 0.0 6A1.5 0.0 8.5 0.0 885.5 0.0
DESHKA RIVER SPORT CATOH 39 MALE 0.0 0.0 0.0 0.0 587.4 0.0 782.5 0.0 952. 5 0.0
. 236 FEMALES 0.0 0.0 0.0 0.0 600, ¢ 0.0 788.2 0.0 900, 7 0.0
LAKE CREEK SPORT CATOH 159 MALE 0.0 0.0 0.0 0.0 B0S. ¢ 0.0  Bag.2 0.0 1,015.5 0.0
143 FEMLES 0.0 0.0 0.0 0.0 135.0 0.0 876.5 0.0 9%3.3 0.0
MARTIN CREEX SPORT CATCH L]} MLE 0.0 0.0 0.0 0.0 640.7 0.0 83.0 0.0 97.1 0.0
2 FEMALES 0.0 0.0 0.0 0.0 0.0 0.0 875.7 0.0 9%7.3 0.0
LITTLE SUSITNG BURMA ROAD SPORT CATCH 173 MALE 0.0 0.0 490.0 0.0 b22.9 0.0 835.8 0.0 99%.5 0.0
145 FEMALES 0.0 0.0 0.0 0.0 0.0 0.0 835.9 0.0 929.6 0.0
PARKS HIBHWAY SPORT CATOH kH e 0.0 0.0 0.0 0.0 606.7 0.0 8A0.6 0.0 955.9 0.0
24 FEMALES 0.0 0.0 0.0 0.0 0.0 0.0 831.0 0.0 947,14 0.0
CHUITNA RIVER OHUITNA RIVER SPORT CATOH % MALE 0.0 0.0 0.0 0.0 605.3 0.0 £08.6 0.0 988.8 0.0
91 FEMALES 0.0 0.0 0.0 0.0 630.0 0.0 810.0 0.0 920. 1 0.0




Table 5. Migratory timing summary of chinook salmon from selected locations

in upper Cook Inlet, 1984.

SYSTENM FISHERY METHOD MEAN DAY VARIANCE
MARINE EASTSIDE SET COMMERCIAL CPUE JULY 13 108.9
CENTRAL DRIFT COMMERCIAL CPUE JULY 9 178.0
WEST SIDE SET COMMERCIAL CPUE JUNE 27 164.8
NORTHERN SET COMMERCIAL CPUE JULY 1 71.6
KALGIN ISLAND SET COMMERCIAL CPUE JULY 4 146.3
TYONEK SUBSISTENCE CPUE JUNE 3 61.6
KASILOF CROOKED CREEK DAILY WIER COUNTS JULY 3 79.8
KASILOF PERSONAL USE CPUE JUNE 24 3.6
KENAI EARLY RUN SPORT HARVEST CPUE JUNE 13 37.6
LATE RUN SPORT HARVEST CPUE JULY 18 66.1
TOTAL RUN SPORT HARVEST CPUE JULY 2 364.9
SUSITNA SUNSHINE STATION FISHWHEEL CPUE JUNE 21 71.9
DESHKA RIVER WEEKLY SPORT HARVEST JUNE 8-14 72.5

- - - - v - - S - A . . A P W e S v M he Y e e s = G M e = e e D WS P R e D W W D Y W W R e e e e 4D em e e
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Figure 3. Migratory timing comparisons (mean indicated by arrow) of chinook
salmon between eastside set net catches and selected locations in
upper Cook Inlet, 1984,
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Figure 3. Migratory timing comparisons (mean indicated by arrow) of chinook
salmon between eastside set net catches and selected locations in
upper Cook Inlet, 1984 (continued).
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Table 6. Mean length, variance, and t-statistics of length by sex for 4-ocean

chinook salmon sampled from Crooked Creek before (early) and after
(late) 2 July 1984.

MALE FEMALE
EARLY LATE POOLED EARLY LATE POOLED
SAMPLE SIZE 15 10 25 14 12 26
MEAN 876.0 912.0 890.4 851.1 860.4 855.4
VARIANCE 7,254 6,646 7,016 2,128 4,857 3,378
t-STATISTIC -1.051 : -0.41!

1 Not significant, a = 0.05.
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Significant differences (a = 0.05) between sexes for length-at-age of 3-ocean
and 4-ocean aged fish were indicated by the t-test of the mean lengths (Table
7). Significant differences were found for the 4-ocean fish from the late run
Kenai and northern Cook Inlet systems, and for the 3-ocean fish from the late
run Kenai. Because of these differences, separate analyses were conducted

for males and females.

The distributions of length-at-age for late run Kenai fish were generally
different from those of Kasilof and northern Cook Inlet fish (Figures 4 and
5). Differences between the late run Kenai fish and other stock groupings
were particularly apparent for both sexes of the 4-ocean fish and the 3-ocean
females. Chinook salmon from the Kasilof River and northern Cook Inlet gen-
erally had similar distributions, therefore, these fish were pooled into a
non-Kenai standard for the linear discriminant analysis.

The classification accuracies of the linear discriminant functions (Table 8)
were high for both the male and female 4-ocean models (86.9% and 87.1%, res-
pectively) and the female 3-ocean model (90.5%). The classification accuracy
of the 3-ocean male model (56.7%) was significantly lower than the other models
and was considered inadequate for analysis of mixed-stock catches.

No significant differences were found in the proportional estimates of stock
contribution between the Kalifonsky and Cohoe/Ninilchik Beach catches (Table
9, Figure 6). Therefore, samples from all the east side beaches were pooled
and stock estimates for the total 4-ocean and 3-ocean female catch were cal-
culated (Table 10, Figure 7). The proportion of late run Kenai fish in the
4-ocean catches was similar between males and females (0.863 and 0.832, res-
pectively). A higher fraction of non-Kenai fish was found in the 3-ocean
female catches (0.469) than in the 4-ocean male or female catches (0.137 and
0.168, respectively).

When the ocean age and sex components are considered in aggregate, most of

the catch was composed of Kenai River fish (Table 11). The Kenai contribution
was estimated at 314 3-ocean females, 1,365 4-ocean males, and 1,015 4-ocean
females for a total of 2,694 fish. The non-Kenai contribution was smaller

and was estimated at 278 3-ocean females, 217 4-ocean males, and 205 4-ocean
females for a total of 700 fish.

DISCUSSION

Analysis of timing and length-at-age data provided the means to estimate most
of the late run Kenai component of the east side set net catches with a high
level of precision. We think it is important to note the estimated contribu-
tion of non-Kenai 4-ocean chinook salmon to the 1984 eastside set net fishery
was significantly different (o = 0.05) than both zero and the estimated con-
tribution of Kenai fish (Table 11).

Catch Composition

We think it appropriate to make some assumptions concerning other components
of the catch. Because we found no differences in stock composition by sex
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Table 7. Mean length, variance, and t-statistic of length-at-age for 3-ocean and 4-ocean chinook salmon

sampled from Kasilof, late run Kenai, and northern Cook Inlet river systems, 1984.
3-0CEAN 4-OCEAN

LOCATION FISHERY MALE  FEMALE  POOLED MALE  FEMALE  POOLED

KASILOF RIVER ESCAPEMENT SAMPLE SIZE 70 110 180 10 12 22

MEAN LENGTH 785 7 777 912 860 884

VARIANCE 5,447 1,745 3,180 6,646 4,857 5,662

t- STATISTIC 1.59 1.60

KENAI RIVER SPORT FISH SANPLE SIZE 73 s8 131 104 117 221

AND ESCAPEMENT MEAN LENGTH 848 926 883 1,07¢ 1,031 1,051

VARIANCE 10,783 3,093 7,385 4,466 6,820 5,713

t-STATISTIC -5,171 4.221

NORTHERN COOK INLET SPORT FISH SAMPLE SIZE 123 120 243 75 191 266

AND ESCAPEMENT MEAN LENGTH 820 823 821 953 907 920

VARIANCE 6,635 1,907 4,301 5,372 2,891 3,587

t-STATISTIC -0.36 5.651

1 SIGNIFICANT, « = 0.0%.
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Figure 4. Distribution of lengths by sex of 3-ocean chinook saimon from
selected locations in the Kasilof, late run Kenai, and northern
Cook Inlet river systems, 1984,
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Figure 5. Distribution of lengths by sex of 4-ocean chinook salmon from
selected locations in the Kasilof, late run Kenai, and northern

Cook Inlet river systems, 1984.
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Table 8. Classification matrices of linear discriminant models for 3-ocean and 4-ocean chinook salmon.

3-0CEAN KALES

CLASSIFIED GROUP

OF ORIGIN
ACTUAL GROUP SANPLE --==-=-e=esecmonancaaoas
OF ORIGIN SIZE NON-KENAI KENAI
NON-KENAT 1 194 0.613 0.387
KENAI 73 0.479 0.521

CLASSIFIED GROUP

OF ORIGIN
ACTUAL GROUP SAMPLE =----===---mcommeeoen
OF ORIGIN SIZE NON-KENAI KENAI
NON-KENAI ! 230 0.913 0.087
KENAI s8 0.103 0.897

- e - T o e e - -

MEAN PROPORTION CORRECTLY CLASSIFIED = 0.903

4-0CEAN MNALES

CLASSIFIED GROUP

OF ORIGIN
ACTUAL GROUP SAMPLE ------=--mcocceccerceann
OF ORIGIN SIZE NON-KENAT KENAI
NON-KENAT ! 100 0.860 0.140
KENAI 104 0.133 0.865

CLASSIFIED GROUP

OF ORIGIN
ACTUAL GROUP SAMPLE ====--ceccmmccccaccanee-
OF ORIGIN SIZE NOK-KENAI KENAI
NON-KENAI! 217 0.862 0.138
KENAI 117 0.120 0.880

KEAN PROPORTION CORRECTLY CLASSIFIED = 0.871

1 Non-Kenai is composed of Kasilof and northern Cook Inlet rivers.
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Table 9.

Run composition estimates and 95% confidence intervals for chinook salmon from the Kalifonsky and
Cohoe/Ninilchik commercial set net fisheries, 1984.

AGE/SEX STANDARD 95.0x
GROUP FISHERY STOCK NUMBER PROPORTION ERROR CONFIDENCE INTERVALS
3-0OCEAN FEMALE KALIFONSKY NON-KENAIX 13 0.374 0.112 0.135 to 0.594
BEACH KENAI 19 0.626 0.112 0.406 to 0.845
COHOE/NINILCHIK  NON-KENAI 29 0.561 0.089 0.388 to 0.735
BEACH KENAI 23 0.439 0.089 0.265 to 0.612
4- OCEAN MALE KALIFONSKY NON-KENAI 22 0.213 0.081 0.034 to 0.372
BEACH KENAI 54 0.787 0.081 0.628 to 0.946
COHOE/NINILCHIK  NON-KENAI 23 0.095 0.067 -0.037 to 0.226
BEACH KENAI S0 0.905 0.067 0.774 to 1.037
4-0CEAN FENMALE KALIFONSKY NON-KENAI 13 0.151 0.084 -0.013 to 0.315
BEACH KENAI 43 0.849 0.084 0.685 to 1.013
COHOE/NINILCHIK  NON-KENAI 23 0.187 0.071 -0.048 to 0.326
BEACH KENAI 66 0.813 0.071 0.674 to 0.952
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Figure 6. Run composition estimates and 95% confidence intervals for chinook
salmon from the Kalifonsky (KAL) and Cohoe/Ninilchik (C/N) commer-
cial set net fisheries, 1984.

-25-



..92_

Run composition estimates and 95% confidence intervals of chinook salmon from the eastside set

Table 10.
net commercial fishery, 1984.
AGE/SEX STANDARD 95.0x
GROUP STOCK NUMBER PROPORTION ERROR  CONFIDENCE INTERVALS
3-0OCEAN FEMALE NON-KENAI 42 0.469 0.072 0.328 to 0.610
KENAI 45 0.531 0.072 0.390 to 0.672
4-0OCEAN MALE NON-KENAI 55 0.137 0.056 0.028 to 0.245
KENAI 180 0.863 0.056 0.755 to 0.972
4-0CEAN FEMALE NON-KENAI 44 0.168 0.055 0.060 to 0.276
KENAI 136 0.832 0.055 0.724 to 0.940
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Figure 7. Run composition estimates and 95% confidence intervals for chinook
salmon from the eastside set net fishery, 1984.
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Table 11.

Estimated catch of 3-ocean female and 4-ocean male and female
chinook salmon of late Kenai and non-late Kenai origin by the

eastside set net commercial fishery, 1984.

Eastimated Standard Estimated Standard

Group Stock Proportion Error Catch Exrror
3-0Ocean Non-Kenai 0.469 0.07194 278 146
Fernale Kenai 0.531 0.07194 314 47
4-0Ocean Non-Kenai 0.137 0.05956 217 88
Male Kenai 0.863 0.05556 1,365 105
4-0Ocean Non-Kenali 0.168 0.05502 2095 68
Fermale Kenai 0.832 0.05502 1,015 79
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within the 4-ocean component (Table 10), we assume that the 3-ocean male compo-
nent has a similar stock composition to that of the 3-ocean female component.
Therefore, we applied the stock contribution estimates from the 3-ocean female
analysis to the 3-ocean male component of the catch (Table 12). The pooled
ocean age analysis shows that approximately 75% of the 3- and 4-ocean catch
was composed of late run Kenai fish and approximately 25% of the catch was
composed of non-Kenai fish (Table 12, Figure 8).

Based on age composition, we assume that most of the 5-ocean fish harvested by
the eastside set net fishery were destined for the Kenai River. Only trace
amounts of 5-ocean fish were found in inriver runs other than the Kenai River
(see Appendix B). Because more than trace amounts of 2-ocean fish occur in
all of the potential contributing river systems, we found no basis to make
assumptions concerning the stock composition of this component of the catch.

Based on reported differences in freshwater age between river systems (Table

3 and Appendix B), some assumptions might be made concerning differential
stock composition by freshwater age. For example, 0-freshwater age chinook
salmon were not reported in the Kasilof River sport catch but O-freshwater

age fish were the major age group in the Crooked Creek escapement (64.6%).
Lero-freshwater age fish were reported in trace amounts in the marine catches.
Although we are confident that O-freshwater age chinook salmon are the pre-
dominate age group in the Crooked Creek run, we are not confident that fresh-
water age patterns are being correctly interpreted in other catches or escape-
ments; particularly the marine catches, Susitna River sport catches, and Kasilof
River sport catches. Because of the inconsistency in freshwater age interpre-
tation, we feel it inappropriate to make assumptions about stock composition
based on freshwater age.

Examination of the 1984 return data suggested several other conclusions con-
cerning stock composition of upper Cook Inlet mixed stock catches. Based on
timing and geographic proximity, it is tempting to assume that virtually all
of the fish that classified as non-Kenai fish were actually destined for the
Kasilof River. While fish of Crooked Creek origin are certainly present in
the fishery (Flagg, personal communication); stocks other than Crooked Creek
may have contributed to the non-Kenai component of the 1984 fishery. It is
the opinion of ADF& staff in Soldotna (Tarbox, personal communication) that
the migratory timing of chinook salmon past the Crooked Creek weir is much
later (as much as 1 month) than the migratory timing of the fish entering the
Kasilof River. If this is true, then a larger portion of the Crooked Creek
run would be in the Kasilof River prior to the eastside set net fishery than
is indicated by the timing data presented in this report. Also, fish of nor-
thern Cook Inlet origin may be present based solely on the numerical superior-
ity of these stocks ?see Tables 1 and 2). Timing data (see Table 5 and Figure
3) indicated that approximately 5% of the Susitna River run was potentially
available to the eastside set net fishery. However, a small fraction of this
large population could contribute a substantial number of fish to the catch.
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Table 12. Estimated catch of 3-ocean and 4-ocean chinook salmon of late Kenai and non-late Kenai origin
by the eastside set net commercial fishery, 1984.

Kenai Non-Kenai
--------------------------------------------- Totals

Estimated Estimated Estimated Estinated R L e

Group Sex Proportion Number Proportion Number Number Proportion
3-Ocean Nale NA' 369 NAl 325
Fenale 0.331 314 0.469 278

Sub Total 683 603 1,286 0.315
4-0Ocean Hale 0.863 1,365 0.137 217
Fenale 0.832 1,015 0.168 205

Sub Total 2,380 422 2,802 0.685

Total Nuzber 3,063 1,023 4,088

Proportion 0.749 0.251

1 Stock pfoportion was not directly estimated for 3-ocean males, however, it was assumed

to be the same as that of the 3-ocean females.
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Figure 8. Estimated contribution of Tate Kenai and non-late Kenai chinook salmon to the 3-ocean and
4-ocean eastside set net catches, 1984.



Utility of Analysis

The continued use of discriminant analysis using only length-at-age data as
a means to estimate run contribution rates to upper Cook Inlet mixed-stock
chinook salmon catches is only of limited utility. At best, the length-at-
age model enabled us to direcily compute the contribution of late run Kenai
River fish to the catch of 4-ocean fish and 3-ocean females caught in the
eastside set net fishery. The univariate model was not sufficiently precise
to differentiate between other stock groupings.

We were unable to directly estimate the contribution rates of the 2-ocean and
5-ocean catches (18% and 7% of the catch, respectively). Small sample sizes
precluded the construction of models for other ocean ages.

A length-at-age discriminant model for fisheries that occur earlier in the
season is probably not feasible. The late starting date for the 1984 east-
side set net fishery (2 July) allowed us to eliminate a large portion of the
total upper Cook Inlet run (particularly Susitna River and early run Kenai
River fish) as potential contributors. Including these stocks, particularly
the early run Kenai fish, in the analyses would have reduced the precision of
the models.

RECOMMENDATIONS

Based on the findings of this study, we recommended that the ADF&G monitoring
program for upper Cook Inlet chinook salmon stocks be altered as follows:

1) Expand the current catch sampling program to adequately sample
other mixed-stock fisheries. Of particular importance are the
Deep Creek sport and the Kalgin Island/western Central District
commercial fisheries.

2) It became apparent during the study that the interpretation of the
ages of chinook salmon from scales varies widely throughout Cook
Intet. This is particularly true for the freshwater age, but
applies to the marine age, also. We suggest that a workshop
involving all individuals who are involved with aging Cook Inlet
chinook salmon scales be held with the intent of improving the
consistency in age interpretation.

3) Expand the current escapement sampling program to include Kasilof
River wild stocks.

4) Continue to estimate the contribution of late run Kenai fish to
the eastside set net fishery based on analysis of timing and
length-at-age.

5) Expliore the feasibility of scale pattern analysis as a means to

estimate the contribution of major component stocks of chinook
salmon in all upper Cook Inlet mixed-stock catches.
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APPENDIX A

Abundance of chinook salmon in upper Cook Inlet, 1984
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Appendix A-1,

Commercial catch of chinook salmon by fishery and date, upper Cook Inlet, 1984.
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Appendix A-2. Sport catch of chinook salmon by fishery, upper Cook Inlet, 19841,

SUSITMR RIVER KENAI RIVER KASILOF RIVER NORTHERN COOK IMLET  OTHER SYSTEMS TOTALS
LOCATION NMBER LOCATION NMBER LOCATION  NMBER  LOCATION NMBER  LOCATION NUVBER

ALEXANDER CREEK 1,830 EARLY RN 4,956 CROOKED CREEK 5,135 LITTLE SUSITNA 1,447 ANCHOR RIVER 2%

DESHKA RIVER 4,652 LATE RN 7,376 CRODKED CREEK CHUITMA RIVER 1,132 DEEP CREEX 1Y)

LAKE CREEK 2,148 {eqq take) 648 LEWIS/THEODORE 850 NINILOHIK RIVER 440

MONTANA CREEX 886 DEEP CREEK WRINE 3,221

VILLOW CREEK 805

TALACHULIT 320

CASWELL CREEK n

CLEAR CREEK 1,323

MARTIN CREEX 33%

TOTALS 12,678 12,332 5,783 3,429 4,7 38,%3

! Estimates of sport harvests include only chinook salmon greater than 51 cm.



Appendix A-3. Subsistence and personal-use catch of chinook salmon by fish-
ery and date, upper Cook Inlet, 1984.

TYONEK KASILOF
PERIOD ~=---=mc-cmcccme | e e e
DATE CHINGOQOK HARVEST CHINOOK HARVEST
MAY 1S 8
MAY 17 15
MAY 18 22
MAY 22 161
MAY 24 2235
MAY 25 61
MAY 29 369
MAY 31 304
JUNE 1 148
JUNE S 92
JUNE 7 336
JUNE 8 187
JUNE 12 272
JUNE 14 60
JUNE 15 62
JUNE 16 12
JUNE 21 27
JUNE 22 22
JUNE 23 20 40
JUNE 24 8
JUNE 25 _ 13
JUNE 26 20
JUNE 27 14
JUNE 28 21
TOTALS 2,354 165
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Appendix A-4. Crooked Creek escapement of chinook salmon by date, 1984.
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NUMBER OF FISH PROPORTIONS
DATE DAILY CUMULATIVE DAILY CUMULATIVE
JUNE 9 1 1 .000 0.000
JUNE 20 325 326 0.078 0.078
JUNE 22 510 836 0.123 0.201
JUNE 25 424 1,260 0.102 0.303
JUNE 27 268 1,528 0.065 0.368
JUNE 29 354 1,882 0.085 0.453
JULY 2 239 2,121 0.058 0.511
JULY S 477 2,598 0.115 0.626
JULY 6 358 2,956 0.086 0.712
JULY 9 469 3,425 0.113 0.825
JULY 11 201 3,626 0.048 0.874
JULY 13 150 3,776 0.036 0.910
JULY 16 176 3,952 0.042 0.952
JULY 23 133 4,085 0.032 0.984
JULY 27 S4 4,139 0.013 0.997
AUGUST 1 10 4,149 0.002 1.000

- n e YD W G S U WD D WS WP G SE WD GR ST D R WP R M MR T MR Eh S R W WM e W R TR W W T ep W D LS G GP W R U G G WS WD WD D SR GBS R W W S D M W e e

MEAN=JULY 3
TOTAL 4,149 VARIANCE= 79.8
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Appendix A-5. Escapement surveys conducted in northern Cook Inlet, 1984.
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ESCAPEMENT
--------------- mmmmeee- SURVEY CONDUCTED
SYSTEM LOCATION DATE OBSERVED EXPANDED TYPE BY
SUSITNA RIVER
WILLOW CREEK JuLy 31 2,789 5,070  HELICOPTER  SPORT FISH
DECEPTION CREEK 675 HELICOPTER  SPORT FISH
DESHKA RIVER AUGUST 3-4 16,892 HELICOPTER  SPORT FISH
PETERS/MARTIN 324 HELICOPTER  SPORT FISH
ALEXANDER CREEK JuLY 17-18 4,620 HELICOPTER  SPORT FISH
TALACHULITNA RIVER  JUL 26 & 29 6,138 HELICOPTER  SPORT FISH
MONTANA CREEK JULY 24 2,309 2,309  FOOT COUNT  SPORT FISH
KASHWITNA RIVER JuLy 31 111 202  HELICOPTER  SPORT FISH
SHEEP CREEK JuLY 31 1,028 1,748  HELICOPTER  SPORT FISH
GOOSE CREEK JuLy 31 258 469  HELICOPTER  SPORT FISH
INDIAN RIVER JuLy 25 1,456 2,647  HELICOPTER  SU-HYDRO
PORTAGE CREEK JuLy 25 2,341 4,256  HELICOPTER  SU-HYDRO
CLEAR CREEK(CHUNILNA) JULY 25 1,520 2,764  HELICOPTER  SU-HYDRO
PRAIRE CREEK JULY 24 9,000 ATRPLANE SU-HYDRO
CHULITNA (MID.FORK) 4,191 4,191  FOOT COUNT  SU-HYDRO
BYERS CREEK 39 39  FOOT COUNT  SU-HYDRO
BUNCO 51 S1  FOOT COUNT  SU-HYDRO
OTHER WEST SIDE |
RIVERS CHUITNA RIVER JULY 19 2,845 HELICOPTER  SPORT FISH
THEODORE RIVER JULY 23-24 1,251 HELICOPTER  SPORT FISH
LEWIS RIVER JULY 23-24 947 HELICOPTER  SPORT FISH
BISHOP CREEK 324 HELICOPTER  SPORT FISH
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Appendix A-6. Quartz Creek escapement of chinook salmon by date, 1984.

R e i it T R S o

NUMBER OF FISH PROPORTIONS
DATE DAILY CUMULATIVE DAILY CUMULATIVE
JULY 2 1 1 Q.002 0,002
JULY S 2 3 0.004 0.006
JULY 6 28 31 Q.0%86 0.062
JULY 7?7 9 40 0.018 Q.080
JULY @& 32 72 0,064 3,149
JULY 9 %0 122 0.101 0,249
JULY 10 20 142 0.040 0.286
JULY 11 1 143 0.002 0.288
JULY 12 o) 143 0.000 0.288
JULY 13 3 146 0.006 0.294
JULY 14 2 148 0.004 0.298
JULY 18 10 158 0.020 0.318
JULY 16 31 189 0.062 0.380
JULY 17 14 203 0.028 0.408
JULY 18 20 223 0.040 0.449
JULY 19 26 249 0.032 0.%01
JULY 20 94 343 0.189 0.690
JULY 21 14 3%7 0.028 c.718
JULY 22 4 361 0.008 0.726
JULY 23 18 379 0.036 0.763
JULY 24 2 381 G.004 Q.767
JULY 2% 8 389 0.016 0.783
JULY 26 16 409% 0.032 0.8193
JULY 27 S 410 0.010 0.829%
JULY 28 0 410 Q.000 0.82%
JULY 29 4 414 0.008 0.833
JULY 30 3 417 . 0.006 0.839
JULY 31 15 432 0.0Q030 Q0.8869
AUGUST 1 13 443 0.026 0.899%
AUGUST 2 22 467 0.044 Q.940
AUGUST 3 3 470 Q0.006 0.946
AUGUST 4 Q 470 0.000 0.946
AUGUST S 2 472 0.004 0.9%0
AUGUST 6 8 480 0.016 0.966
AUGUST 7 3 483 Q0.006 0.972
AUGUST 8 2 489 0.004 0.976
AUGUST 9 0 485 0.000 0.976
AUGUST 10 Q 489 Q0.000 0.976
AUGUST 11 2 487 0.0Q04 0.380
AUGUST 12 1 488 .002 0.982
AUGUST 13 (o] 488 0.000 0.982
AUGUST 14 2 430 0.004 0.986
AUGUST 15 2 492 0.004 0.990
AUGUST 116 1 493 0.002 0.992
AUGUST 17 0 493 0.000 0.992
AUGUST 18 Q 493 0.000 0.992
AUGUST 19 (o] 493 0.000 0.992
AUGUST 20 [o] 493 0.000 0.992
AUGUST 2% (o] 493 0.000 0.992
AUGUST 22 4 497 0.008 1.000
AUGUST 23 0 497 0.000 1.000
AUGUST 24 Q 497 0.000 1.000
TOTAL 497 MEAN=JULY 19
VARIANCE=90.2
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APPENDIX B

Age by sex summaries of chinook salmon in upper Cook Inlet, 1984.
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Appendix B-1. Commercial catch of chinook salmon by age and sex, upper Cook
Inlet, 1984.

PERCENT COWROSITION BY SA00D YEAR AND AEE SAOLP

1981 1980 1979 1978 \m 197%
FISHERY SEX o2 .1 0.3 1.2 0.4 1.3 1.4 2] .3 24 3 TWm
SLAMATOF DERCH MLE PERCENT 6.0 0.0 00 (8] o0 &7 %7 0.0 8.9 0.0 0.0 6.7
SET NET (=30}  NOGER 0 0 0 » 0 “ W 0 63 0 0 L]
FENLE PERCENT o0 0.0 0.0 Ab 6.0 0.0 %.7 0.0 2 0.0 0.0 .3
(N=13)  NPGER 0 0 0 n 0 0 1% 0 16 0 0 24
AL FISN  PERCENT a0 0.0 0.0 (1] 0.0 &7 .4 6.0 1.1 0.0 0.0 100.0
(43} NIEER 0 0 0 63 0 L ;7 0 i 0 0 ™
STRDAR) ERAOR 0 0 [ » 0 F4 LY 0 M 0 0
KALIFOMSKY BEACH  MALE PERCENT o0 3.8 0.4 1.9 1.0 11.3 a4 0.0 42 0.0 0.0 8.2
SET NET (N=167) MUMBER 0 - ] 13 209 18 3 “e 0 T 0 0 1,06
FERLE PERCENT a0 0.4 0.7 1.3 0.7 10.4 1%.2 0.0 2.4 6.3 0.0 LY ]
(120} MUIGER 0 6 12 189 td 1% ke ) 0 L] (1 0 %
AL FISH  PERCENT 0.0 A2 1 19.2 1.7 2.3 M6 0.0 6.6 0.3 0.0 1000
(N=8T)  MMBER 0 " 8 ke ) k¢ m i) 0 17 3 0 1,me2
STANDARD ERADR [ 19 10 38 12 L] 7 0 24 6 0
COHOE/NINILOHIX RE PERCENT 04 13 o4 123 .1 1.9 23.4 0.0 %2 0.2 0.2 A
SET MET (N=ZT3)  MUNBER 1] i3 14 23 % 1% ™ 0 ¥4 7 7 1,%%
FORLE PERCENT 0.4 1.1 0.2 &1 {1 .0 18.2 6.0 6 0.2 0.0 4.9
(N=189) NUMBER 14 % 7 204 % %3 602 0 8% 7 o 1,3
AL FISH  PERCENT 0.8 &6 0.6 18.9 a2 2.9 ALS 0.0 .8 0.4 0.2 1000
(N=462)  MUNBER 28 31 4 624 cd ™ 1,3 0 38 14 7 R0
STRNDARD ERROR 13 k J i % 2 60 n 0 38 9 7
ERSTSIDE ME PERCENT 0.2 31 0.3 1.6 1.0 il.4 &1 o1 A8 0.1 0.1 3.0
SET MNET (w309) NIEER 13 182 a &73 61 660 1,313 7 s 7 7 368
TOIALs
FEMRLE PERCENT 0.4 0.7 0.3 63 0.9 3.9 19.9 6.9 4 0.2 0.0 4.0
(N=333) NDEER 0 L] 20 64 * i’ IR 0 i 13 0 2%
AL FISH  PERCENT 0.6 3.8 0.8 17.9 1.9 213 4.0 '8} 1.2 0.3 0.1 100.0
(N=862) NUMBER L] 22 AT 1,037 1S 1,2 2,667 7 M7 20 LY
STAKDARD ERROR 14 3 16 b 23 3 in 6 LY 1 6
CENTRAL DISTRICT WALE PERCENT oo 0.4 6.0 i1 0.0 16.0 20.0 0.0 27 0.0 0.0 0.2
WESTSIDE (N=113) MMBER 0 3 0 1R 0 189 a7 0 r 0 0 b+
SET NET
FERLE PERCENT 0.0 0.0 0.0 3.8 6.0 13.1 3.6 0.0 0.4 0.9 0.0 3.8
(N=112) MMEER 0 0 0 68 ] 26 an 0 H] 11 0 389
AL FISH  PERCENT 6.0 0.4 0.0 16.9 0.0 3.t AL6 0.0 3t 0.9 0.0  100.0
(N223) NMEER 0 3 0 200 0 M3 316 0 k1) 1 0 1,18
STARDARD ERROR 0 4 0 -] 0 ) 3 0 12 7 0
COTARL DISTRICT  ALL FISH  PERCENT L 63 0.0 A7 6.0 2.3 3.3 0.0 LB 0.0 0.0 100.0
DRIFT NeT (Ne32)  NUMBER 16 R 0 22 0 64 160 0 16 0 0 310
STANDARD ERROR 13 2 0 “ 0 23 o 0 13 0 0
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Appendix B-2.

Kenai River sport catch of chinook salmon by age and sex, 1984.

PERCENT COMPOSITION BY BROOD YEAR AND AGE GROLP

1981 1980 1979 1978 197
LOCATION SEX 4 03 L2 04 13 05 LA 23 L5 24 TOAL
EARLY RN WALE  PERCENT 0.5 04 33 00 138 00 305 00 42 0.4 5uI
(N=127)  NUMBERS 21 21 166 0 68 0 1,54 0 207 21 2,634
FEMALE  PERCENT 0.8 04 13 00 1AB 00 2.7 04 LT 0.0 4.9
(N=112) NUMBERS M 21 g2 0 7% 0 1,368 21 83 0 2,32
TOTAL  PERCENT .3 08 46 0.0 284 00 582 04 59 0.4 1000
{N=233) NUMBERS g2 2 =8 0 1,410 0 2,88 2 2% 21 4,%%
STANDARD ERROR k] 3 66 0 1 0 155 20 0 20
LATE RN WLE  PERCENT 2t 03 .7 o5 i 00 2.t 00 &6 0.0 554
{N=203) NUMBERS 157 20 567 9 a2 0 1,99 0 489 0 4,089
FEMALE  PERCENT 0 00 03 00 &1 05 38 00 59 00 M6
(N=168) NUMBERS 0 0 20 0 450 39 2,u8 0 A3 0 3,28
TOTAL  PERCENT 21 03 80 05 1.2 05 589 00 125 00 100.0
(N=377)  NUMBERS 157 20 547 9 1,21 33 4,3 6 919 0 17,3%
STANDARD ERROR 53 20 10t % 140 % 182 o 123 0




Appendix B-3. Susitna River sport catch of chinook salmon by age and sex, 19

PERCENT COMPOSITION BY BROOD YEAR AND RGE GROUP

1380 1979 1978 1977

LOCATION 34 1.2 1.3 1.4 1.3 2.4 TOTAL
QLEAR CREEX MLE PERCENT 16. 4 20. 4 20. 4 0.3 0.3 58.2
(CHINILMA CREEK)  (N=128) NUMBERS 216 el el 6 6 T10
FEWLE  PERCENT 0.0 16. 4 24. 3 0.9 0.0 4.8
(N=32)  NUMBERS 0 ei6 23 12 0 3
AL FISH PERCENT 16.4 3.8 A9 1.4 0.3 100.0
(N=220)  NUMBERS el A87 3% 18 3 1,323

STANDARD ERROR 30 393 . Al 9 3
WILLOW CREEX MLE PERCENT 11.3 17.0 es.! 0.0 Q.0 3.6
(N=126) NUMBERS R 137 203 0 0 AR
FEWLE  PERCENT 0.0 16.2 30,2 0.0 0.0 A6 A
(N=109) NUKBERS 0 130 243 0 0 kIR
AL FISH PERCENT 11.3 3.2 55.3 0.0 0.0 100.0
{N=233) MNUMBERS %R eh? ALg 0 0 803

STANDARD ERROR 14 el 2 0 0
MONTANR CREEX MLE PERCENT 23.8 20.8 134 0.7 0.0 58.7
(N=158) NUMBERS it 184 119 6 0 520
FEMALE  PERCENT 0.0 19.7 20.8 0.8 0.0 41.3
(N=111) NUXBERS 0 {75 184 7 0 366
ALL FISH PERCENT 2.8 40,5 34,2 {3 0.0 100.0
(N=263) NUMBERS el 339 303 13 0 845

STANDARD ERROR 19 2 el b 0
ALEXANDER CREEX WLE PERCENT c8.4 e8. 1 6.9 0.0 0.0 63. 4
(N=248) NUBERS 520 515 126 0 0 1, 161
FEXLE  PERCENT 1.5 16.7 17.9 0.3 0.0 36.6
(N=143) NUMBERS 28 304 X8 0 669
ALL FISH PERCENT 29.9 4.8 24.8 0.3 0.0 {00.0
(N=391) NUMBERS 48 819 ASA 9 0 1,830

STANDARD ERROR 8 4] 33 3 0
DESHKA RIVER MLE PERCENT 9.5 30.8 16.2 0.2 0.0 56.7
{N=309) NUMBERS LYYy 1,434 75t 9 0 2,638
FEMALE  PERCENT 0.2 2h. & 18.5 0.2 0.0 433
(N=236) NUMBERS 8 1,135 862 9 "] 2,014
AL FISH PERCENT 9.7 5.2 34,7 0.4 0.0 100.0
(N=9A5) NUMBERS 452 2,569 1,613 18 0 4,852

STANDARD ERROR 56 33 89 11 0

-Continued-
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Appendix B-3. Susitna River sport catch of chinook salmon by age and sex, 1984
(continued).

PERCENT COMPOSITION BY BROOD YEAR AMD RGE GROUP

1980 1979 1978 197

LOCATION SEX 1.2 1.3 1.4 1.3 24 TOTAL
LAKE CREEX MLE PERCENT 13.0 2.0 16.0 1.0 0.0 3.0
{Ne133) NUMBERS 32 431 I a1 0 1,138
FEMLE  PERCENT 0.7 18.0 e1.6 0.7 0.0 47.0
(N=141) NUMBERS 15 387 394 14 0 1,010
ALL FISH PERCENT 13,7 39.0 A6 1.7 0.0 100.0
{N=300)  NUMBERS kt) 838 933 R 0 2,148

STANDARD ERRCR 2 % 57 13 0
MARTIN CREEX MLE PERCENT 1.1 31.8 2.2 0.0 0.0 63.1
(N=41)  NUMBERS 37 107 73 0 0 219
FEMALE  PERCENT 0.0 1.1 3.8 0.0 0.0 34.9
{N=22)  NUXBERS 0 37 80 0 Y 11
AL FISH PERCENT 111 42.9 46.0 0.0 0.0 100.0
(N=6])  NUMBERS 3 144 1335 0 0 336

STANDARD ERROR 12 19 19 0 0
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Appendix B-4. Northern Cook Inlet! sport catch of chinook salmon by age and

sex, 1984.
PERCENT COMPOSITION BY BROOD YEAR AND AGE GROUP
1981 1980 1979 1978 197
LOCATION SEX 1.1 1.2 1.3 1.4 1.5 TOTAL
CHUITNA RIVER MALE PERCENT 0.0 16.0 1.7 18.3 0.5 49.7
(N=90) NUMBERS 0 181 200 176 6 a3
FEALE  PERCENT 0.0 1.1 18.2 30. 4 0.6 5.3
(N=91) NUMBERS 0 13 206 k) 6 63
ALL FISH PERCENT 0.0 17.1 3.9 45.9 1.t 100. 0
(N={81) NUMBERS 0 194 406 520 12 1,13
STANDARD ERROR 0 23 37 39 8
LITTLE SUSITNA RIVER
BURMA ROAD wMLE PERCENT 0.3 4.3 20.3 23.1 0.6 .6
(N=178) NUMBERS 3 A4 206 2% 6 533
FEWLE  PERCENT 0.0 0.0 2.1 23,0 0.3 45,4
(N=148) NUMBERS 0 0 224 213 3 460
AL FISH PERCENT 0.3 4.3 2.4 5.1 0.9 100.0
{N=326) NUMBERS 3 A4 430 29 S 1,043
STANDARD ERROR 3 9 a3 23 4
PARKS HIGHWAY WALE PERCENT 0.0 4.8 21.5 el. 4 0.0 N.7
(N=37) NUMBERS 0 21 118. 119 0 258
FEMALE  PERCENT 0.0 0.0 17.7 2.6 0.0 40,3
(N=23)  NUMBERS 0 0 n 97 0 174
AL FISH PERCENT 0.0 4.8 45,2 0.0 0.0 100.0
(N=62) NUMBERS 0 el 195 216 ] LX)
STANDARD ERROR 0 11 ) 26 0
TOTALS MAE PERCENT 0.3 44 2l. 4 28.9 0.5 .4
LITTLE SUSITWA tN=215) NUMBERS 4 63 310 418 7 802
{INCLUDES BURMA RD
AND PARKS FEMALE  PERCENT 0.0 0.0 2i. 4 22.9 0.3 M.6
HIGHWAY) {N=173) NUMBERS 0 0 310 331 A4 6AS
ALL FISH PERCENT 0.3 L 4.8 51.8 0.8 100.0
(N=388) NUMBERS 4 63 620 149 11 1, M7
STANDARD ERROR 3 13 31 3t 6

' Northern Cook Inlet sport catches not in the Susitna River drainage.
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Appendix B-5.

Chinook salmon escapement by age and sex, upper Cook Inlet,

SOCENT COROEITION IY IXD YA A0 REE S0P
= 191 190 7y e m m
SYSTER LOOATION =1 [ ¥ [ %4 .1 al L2 (Y] .3 (%] .4 [ ] i3 [ A L3 UM
KNEILF vl
oo oemx 1w DN {8 a0 o0 67 &3 ae 10 o2 is a0 a2 [N (Y] k8
m24) NS 0 [ ° m n L] m [ ] ™ L} [} 0 ¢ N
FORE RNt [ X ] a0 oo - 8 &2 a2 12 LX) i .o o7 o0 (X4 Qa
=T NES ° 0 o Lan ] ] =2 ] L [ ° [24 ° ¢ 1,x
R FISt  FERCOMT () [ Y] a0 LS &7 [ %4 162 02 t1.6 %0 0.9 0.0 0.6 100
=30 ISR [ 0 LIRS ] an ] [¥2) ] L 9 n L 0 41
STROAD CwoR n 0 0 - “ ) * [ ] [ [ 8 9 o
R rIvER
LATE A LT3 SERCENT .0 [ Y 0.0 0.2 3l el 1.0 0.0 2.8 0.2 0 (% [N “
(=tTH  WeEs 9 0 0 0 1,67 0 L. Y 0 1,1 o 0 1,2
FORE PERCEMT 0.0 [N 0.0 0.0 a3 [ 3] %3 0.0 n3 a0 &0 0.3 ol u
(220} NGERS [ 0 0 ] L4 1 % 0 1410 0 1,3 N 0 1.3
U FIH PN 0.0 .o o0 6.2 ¢ (%] 163 0.0 1 6.2 10.0 %] el 100,
=399 MISERS 9 0 0 80 1T 2% L1m 0 21,07 L S 1" 0 3,8
STRGAMD ENOR 0 L o n %2 3 5 o 1L, ] n L1 12 »
QARTZ OEER AL FIN DN [N] [ 8] X 2.0 6.9 ao 2.6 &0 s [ 8 1% 0.0 a0 100
(PAET WIER) o NISERS 9 0 [} 0 0 0 10?7 ¢ m 4 1y 0 0 L]
STADRID ERFOR 4 0 ¢ o 0 [ a [4 2 0 13 0 0
QSITN RIVER
SMEGHDE STATION WALE PERCENT [N} a3 1.4 0.2 1 [} 189 o1 16.4 [ Y] o3 0.0 a0 0.
(=417} NIEES 0 kT 814 4 T8 o6 1y 12,18 0 % ¢ 0 A%
FEORALE PERCENT 0.0 a0 %0 0.2 LN} o4 21.3 0.2 a3 %0 0.3 0.0 0.0 %.
(618)  NOBERS 0 4 o 4 A 02 NS A% 24 27,29 0 3% 0 [ - &
AL FIM  PERCENTY 0.0 %] T.4 0.4 HY a7 ne 0.3 n? o0 1.0 0.0 .o 100
(1,233} MPEERS 0 86 4,67 W 2,00 20 A} 57 N N o 17 ¢ 0 un
STANDARD ERROR o 3 a4 203 1,2% ar 1,63 181 1,54 0 10 0 0
1

Preliminary age composition.

ment, Soldotna, Alaska.

Proportion by age group taken from original
age-]ength—weight forms provided by Dave Waite, Alaska Department of Fish
and Game, Division of Fisheries Rehabilitation, Enhancement, and Develop-
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Subsistence catch of chinook salmon by age and sex, upper Cook Inlet, 1984.

Appendix B-6.
PERCENT COMPOSITION BY BRODD YEAR AND AGE GROUP
1981 1980 1979 1978 1977 1976
FISHERY SEX 1.1 0.3 1.2 0.4 1.3 1.4 2.3 1.5 2.4 25 T0IA
TYONEX SUBSISTENCE
WAE  PERCENT 0.2 0.2 1.2 0.0 20.2 215 0.1 0.3 0.5 0.1 SL3
{N=371) NUMBER ) L) 333 0 (Y24 04 4 1 11 [ 1,30
FEWLE  PERCENT 0.0 0.0 7.1 0.0 182  16.2 0.2 0.5 0.5 0.0 2.7
(N=276) NUMBER 0 0 167 0 49 382 \ 1 1 0 1,004
. ALL FISH PERCENT 0.2 0.2 213 0.0 384 37 0.3 0.8 1.0 0.1  100.0
s (N6A7) NMBER A A 502 0 906 886 ) 18 2 A 2,35
' STANDARD ERROR 3 3 » 0 k) 3 A 1 ) 3




Appendix B-7. Lower Kenai Peninsula sport catch by age and sex, upper Cook Inlet, 1984.

PERCENT COMPOSITION BY BROOD YEAR AND AGE GROUP

1980 1979 1978 1977
SYSTEN LOCATION SEX 1.2 1.3 1.4 1.9 TOTAL
MIXED MARINE DEEP CREEK
ALL FISH PERCENT 7.9 19.7 635.1 7.3 100.0
(N=178) NUNBERS NA NA NA NA NA
STANDARD ERROR 2.0 3.0 3.6 2.0
LOWER KENAI
PENINSULA DEEP CREEK, ANCHOR, ALL FISH PERCENT 13.5 18.4 65.3 2.8 100.0
AND NINILCHIK RIVERS (N=141) NUNBERS NA NA NA NA NA
STANDARD ERROR 2.9 3.3 4.0 1.4
KASILOF KASILOF RIVER ALL FISH PERCENT 7.7 77.9 14.4 0.0 100.0
(N=104) NUNMBERS NA NA NA NA NA

STANDARD ERROR 2.6 4.1 3.9 0.0



APPENDIX C

Length-at-age by sex of chinook salmon in upper Cook Inlet, 1984
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Appendix C-1.

Lengths (mm) of chinook salmon commercial catches by age and
sex, upper Cook Inlet, 1984.

WEAP LENGTH BY BROOD YEAR AMD AGE GROUP

1981 1980 197 1978 S 1976

FISHERY SEX 0.2 t.1 0.3 1.2 0.4 1.3 L4 2.3 1.3 2.4 2.5

SALAMATOF BEACH  wLE MEAN LENET™ 0.0 0.0 0.0 6%.0 0.0 8040 10%.1 0.0 1110.3 0.0 0.0

SET NET (N=30)  STANDARD ERROR 0.0 0.0 0.0 2.0 0.0 60. 4 17,4 0.0 1.8 0.0 0.0

FEMLE  PEAN LENETH 0.0 0.0 0.0 6%.0 0.0 0.0 1034.2 0.0 10%.0 0.0 0.0

(N=15)  STANDARD ERRCF 0.0 0.0 0.0 B0 0.0 0.0 2.1 0.0 0.0 0.0 0.0

ALL FISH MEAN LENGTH 0.0 0.0 0.0  633.5 0.0 8040 1044,3 0.0 1106.6 0.0 0.0

(N=AS)  STANDARD ERROR 0.0 0.0 0.0 14,3 0.0 60. 4 13.5 0.0 3.9 0.0 0.0

RALIFONSKY BERCH WALE PERN LENGTH 0.0 4357 770.0 640.9 10153  9i2.4 10611 0.0 1106.5 0.0 0.0

SET NET (N=167)  STANDARD ERROR 0.0 66.3 0.0 9.9 3.4 9.1 18.3 0.0 2.8 0.0 0.0

FEWALE  MERN LENETH 0.0 3%0.0 896.0 645.8 1028.0 857.5 10154 0.0 10453  93%.0 0.0

(N=118)  STANDARD ERROR 0.0 0.0 .0 7.9 0.0 14,6 10.5 0.0 Lt 0.0 0.0

ALL FISH MEAN LENGTH 0.0 4869 B27.3 6432 1020.4  BB6.2 10417 0.0 1083.9 9.0 0.0

(N=285) STANDARD ERROR 0.0 61.2 347 6.8 23.6 26.7 11.3 0.0 19.6 0.0 0.0

COHOE/NINILCHIX  WALE MEAR LENGTH 670.5  430.9 851.0 £35.9 i060.0  839.5 :060.5 0.0 11405 11030 1190

BEACH (N=273) STANDARD ERROR 43,5 9.4 3.0 8.3 3.3 12. 4 7.5 0.0 15.2 0.0 0.0
SET NET

FEMALE  MEAN LENGTH 564.0  &05.6 636.0 - 6385 10466 840.3 10165 0.0 1060.8 1045.0 0.0

(N=188) STANDARD ERROR 0.0 15,7 0.0 11.8 3.1 13.4 13.9 0.0 14,3 0.0 0.0

ALL FISH “EAN LENGTH 668.3 &24.9  779.3 6367 10S3.3  839.9 10412 0.0 1113.9 10740 1%R.0

(N=461) STANDARD ERROR 28.7 8.2 74,5 6.8 2.3 9.1 7.5 0.0 1.8 2%.0 0.0

CENTRAL DISTRICT MALE MEAN LENGTH 670.5  457,3 781.8  639.8 1048.9 867.2 1063.2 10820 1127.6 1i{03.0 {1%.0

ERSTSIDE (N=509) STANDARD ERROR 43.5 ar.s 4.5 6.2 al.4 18.3 7.3 0.0 1.2 0.0 0.0

TOTALS

FEMALE  MEAN LENGTH 821.0 4030 7827  641.8 103.4  B51.1 1023.8 0.0 1055.9 1003.5 0.0

(N=330) STANDARD ERROR 43.0 13.1 75.9 7.0 24,4 10.0 9.7 0.0 13.5 4L35 0.0

ALL FISH MEAN LENGTH BAS.8  M7.5 7Bt 640.5 1041.1  859.8 1046.2 1082.0 1103.3 10367 11%2.0

(N=859) STANDARD ERROR 30.3 2.9 38.7 4.7 15.7 10.3 6.0 0.0 9.7 4.9 0.0

CENTRAL DISTIICT MALE PEAN LENBTH 0.0 420.0 0.9 §%.1 0.0 8517 9783 0.0 1426 0.0 0.0

A&ESTSITE {(8=73)  STONDAID ERRCR %9 %90 e.¢ 2.5 0.0 10/ 13.4 e.c 2.8 0.0 0.9
SET NET

FEWKE  FEAN LENGTH 2.0 0.0 0.0 687.8 0.0 826.4 939.5 0.0 10840  763.0 0.0

(N=70)  STANDARD ERROR 0.0 0.0 0.0 41,8 0.0 1.6 13.3 0.0 0.0 0.0 0.0

ALL FISH MEAN LENGTH 0.0 40,0 0.0 65.4 0.0 831 9%0.0 0.0 11328 T763.0 0.9

(Ne152) STANDARD ERROR 0.0 0.9 0.0 17.8 0.0 10,4 1.2 0.0 24,0 0.0 0.0

CENTRAL QISTRICT MALE MEAN LENGTH £13.0  3%.5 0.0 6(7.8 0.0 747.7  3085.0 0.0 0.0 0.0 0.0

DRIFT NET (N=27)  STRNDARD ERROR 0.0 13.5 0.0 10.9 0.0 3.7 0.0 0.0 0.0 0.0 0.0

FEMLE  MEAN LINGTH 0.9 3.0 090 580 2.0 8330 39S 0.0 1093.0 0.0 0.0

(N3) STANDARD ERRDR 0.0 09 0.0 0.0 0.0 0.0 47.3 0.0 0.0 0.0 0.0

ALL FISH MEAN LENGETH 8l1.0  392.5 0.0 6l5.6 0.0 7755 1050.3 0.0 1093.0 0.0 0.0

iNm32)  STANDARD ERROR 0.0 13.5 0.0 10.4 0.0 3.5 3.8 0.0 0.0 0.0 0.0
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Appendix C-2. Lengths (mm) of Kenai River sport catches of chinook salmon by age and sex, 1984,

MEAN LENGTH BY BROOD YEAR AND AGE GROUP

1981 1980 1979 1978 19

FISHERY SEX 1.1 0.3 1.2 0,4 1.3 0.5 1.4 e.3 1.5 e 4
EARLY RUN MALE MEAN LENGTH 440.0  760.0  £30.0 0.0  845.5 0.0 1030.9 0.0 1075.0 1090.0
(N=124)  STANDARD ERROR 0.0 0.0 35. 4 0.0 15.6 0.0 10.2 0.0 el.6 0.0

FEMALES MEAN LENGTH 425.0  860.0  516.7 0.0 7985 0.0 95%.4 830.0 1082.8 0.0

(N=107) STANDARD ERROR 35.0 0.0 1353 0.0 10.3 0.0 a.7 0.0 25.9 0.0

ALL FISH  MEAN LENGTH 430.0  810.0 613.6 0.0 821.3 0.0 9%.1 830.0 1077.2 1090.0

(N=231) STANDARD ERRDR 20.8 30.0 34.0 0.0 9.6 0.0 7.5 0.0 16.6 0.0

LATE RUN MALE MEAN LENGTH 393.8 700.0  €67.2 1070.0  B22.4 0.0 1073.9 0.0 11444 0.0
{N=209) STANDARD ERROR 14,0 0.0 9.4 X0.0 14.3 0.0 6.7 0.0 11.8 0.0

FEMALES MEAN LENGTH 0.0 0.0  740.0 0.0  919.0 1065.0 1030.9 0.0 11t 0.0

{N=164)  STANDARD ERROR 0.0 0.0 0.0 0.0 1.5 75.0 1.6 0.0 15.1 0.0

ALL FISH  MEAN LENGTH 393.8 700.0  665.7 1070.,0  B855.4 1065.0 1051.0 0.0 1128.8 0.0

(N=376)  STANDARD ERROR 14,0 0.0 9.4 %0.0 11.5 75.9 3.3 0.0 9.7 0.0




Appendix C-3. Lengths (mm) of Susitna River sport catches of chinook salmon
by age and sex, 1984.

1380 1373 1378 1377

LOCATION SEX 1.2 1.3 1.4 1.9
CLEAR CREEK MALE MEAN LENGTH 607.4 835.2 1012.1 1150.0
(CHUNILNA CREEK) (N=2126) STANDARD ERROR 6.9 12.3 10.6 0.0
FEMALES MEAN LENGTH 0.0 836.1 940.0 30%.0

(N=92) STANDARD ERROR 0.0 7.2 7.3 145.0

ALL FISH MEAN LENGTH 607.4 843%.6 974.0 386.7

(N=»218) STANDARD ERROR 6.9 7.9 7.3 117.0

MONTANA CREEK MALE MEAN LENGTH 621.6 793.2 1000.8 1065.0
(N=154) STANDARD ERROR 5.6 11.6 9.6 335.0

FEMALES MEAN LENGTH 0.0 834.3 939.3 1020.0

(N=111) STANDARD ERROR 0.0 8.0 7.1 40.0

ALL FISH MEAN LENGTH 621.6 814.0 966.3 1042.5

(N=263) STANDARD ERROR 5.6 7.3 6.6 44.1

WILLOW CREEK MALE MEAN LENGTH 625.8 830.3 9935.6 Q.0
(N=126) STANDARD ERROR 6.2 16.9 8.9 0.0

FEMALES MEAN LENGTH G.0 844.2 948.8 0.0

(N=109) STANDARD ERROR 0.0 9. 7.3 0.0

ALL FISH MEAN LENGTH 625.8 837.1 370.4 0.0

(N=235) STANDARD ERROR 6.2 9.8 6.0 0.0

ALEXANDER CREEK MALE MEAN LENGTH 584.5 769.9 924.8 0.0
(N=248) STANDARD ERROR 5.2 5.6 10.8 0.0

FEMALES MEAN LENGTH 647.5 737.5 88S.5 960.0

(N=143) STANDARD ERROR 23.0 6.1 6.1 40.0

ALL FISH MEAN LENGTH 587.8 730.1 396.4 260.0

(N=331) STANDARD ERROR 3.2 4.8 S.6 40.0

DESHKA RIVER MALE MEAN LENGTH 387.4 782.95 9352.9 1109.0
(N=309) STANDARD ERROR 5.2 5.9 6.7 0.0

FEMALES MEAN LENGTH 600.0 788.2 300.7 300.0

(N=236) STANDARD ERROR 0.0 4.3 S.0 0.0

LL FISH MEAN LENGTH 387.6 735.0 324.8 1004%.5

(N=95435) STANDARD ERROR 6.1 3.8 4.3 104.95

LAKE CREEKX MALE MEAN LENGTH 605.1 846.2 101S5.5 1140.0
(N=1339) STANDARD ERROR 6.5 10.5 11.3 10.4

FEMALES MEAN LENGTH 73%5.0 876.5 363.3 1050.0

(N=2141) STANDARD ERROR 35.0 5.7 5.3 20.0

ALL FISH MEAN LENGTH 610.6 860.2 982.4 1104.0

(N=2300) STANDARD ERRCR 7.4 6.4 5.8 23.6

MARTIN CREEK MALE MEAN LENGTH 840.7 832.0 397.1 6.0
(N=41) STANDARD ERROR 7.6 21.9 22.0 0.0

FEMALES MEAN LENGTH c.0 875.7 967.3 c.0

(N=22) STANDARD ERROR 0.0 22.1 9.9 0.0

ALL FISH MEAN LENGTH 640.7 843.3 981.7 Q.0

(N=63) STANDARD ERROR 7.6 17.2 11.8 0.0
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Appendix C-4.
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Appendix C-5.

Lengths (mm) of chinook salmon escapement by age and sex, upper Cook Inlet, 1984.

MEAN LENGTH BY BROOD YEAR AND AGE GROL®

1982 1981 1980 1979 1978 197 1976
SYSTEM LOCATION SEX 0.1 0.2 1.1 0.3 1.2 0.4 1.3 0.5 1.4 2.3 1.5 2.4 2.5
KASILOF RIVER MALE MEAN LENGTH 362.3 0.0 0.0 764.8  581.4 0.0 T730.5 340.0  890.4 0.0 9700 .0 0.0
CRODKED CREEX (N=2A6)  STANDARD ERROR 3.6 0.0 0.0 1.7 10.3 0.0 13.1 0.0 i6.8 0.0 0.0 0.0 0.0
FEMALE MEAN LENGTH 0.0 0.0 0.0 768.5 550.0 890.0 T744.8 0.0 85,0 0.0 838.3 0.¢ 0.0
(N=187}  STANDARD ERROR 0.0 0.0 0.0 3.3 0.0 6.0 10.7 0.0 1.6 0.9 2%.6 0.¢ 0.0
ALL FISH MEAN LENSTH 362.3 0.0 0.0 767.1 580.3 B%.0 748.0 940.0  872.2 0.0 873 .0 0.0
(N=433)  STANDARD ERROR 3.6 0.0 0.0 5.0 10.0 0.0 8.6 0.0 10. 4 0.0 AL9 0.0 0.0
KENRT RIVER MALE MEAN LENGTH 0.0 0.0 0.6  740.0  675.5 1020.0  B89.5 0.0 1077.7 1010.0 1135 0.0 0.0
LATE RUN (N-179)  STANDARD ERROR 0.0 0.0 0.0 0.0 1.3 0.0 19.5 0.0 5.9 0.0 7.7 0.0 0.0
FEMLE VEAN LENGTH 0.0 0.0 0.0 0.0 665.0 9825 %8.6 0.0 1023.1 0.0 1060.2 1107.5  ®0.C
(N=219)  STANDARD ERROR 0.0 0.0 0.0 0.0 0.0 62.5 9.4 0.0 A0 0.0 10.9 21.% 0.0
ALL FISH  MEAN LENGTH 0.0 0.0 0.0 7400 £75.0 995.0 912.8 0.0 1046.0 1010.0 1089.9 1107.9  %0.0
(N=400)  STANDARD ERROR 0.0 0.0 0.0 0.0 7.0 38.2 10.1 0.0 3.8 0.0 1.2 21.5 a0
(UARTT CREEK ALL FISH  MEAN LENGTH 0.0 0.0 0.0 0.0 0.0 0.0 79.0 0.0 942.8 0.0 1082.3 00 9.0
(PAST WIER) (N=51)  STANDARD ERROR 0.0 0.0 0.0 0.0 0.0 0.0 AS.8 0.0 5.1 0.0 3.8 0.0 0.0
SUSITNA RIVER
SUNSHINE STATION MALE MEAN LENGTH 0.0 4340 3480 63A.0 5850 927.0 7.0 855.0 9.0 6.0 1037.0 0.0 e
(N=617)  STANDARD ERROR NA NA 16 NA 4.8 NR 6.6 NA 8.7 L) NA ') NG
FEMALE MEAN LENGTH 0.0 0.0 0.0 6%.0 6180 B815.0 807.0 B0 9i2.0 0.0  340.0 0.0 0.0
(N=618)  STANDARD ERROR NA NA NA N 8.9 NA 3.8 NA LI L] NA N NO
ALL FISH  MEAN LENGTH 0.0 43,0  348.0 663.0 5%2.0 865.0 BOL.0O 350 918.0 0.0 7.0 0.0 0.0
{N=1235) STANDARD ERROR NA NA NA N NA NA NA N L] NA KA NG NA
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Appendix C-6. Lengths {mm) of subsistence catches of chinook salmon by age and sex, upper Cook Inlet,

1984,

MEAN LENGTH BY BROOD YEAR AND AGE GROUP
198¢ 1380 1979 1978 19 1976
LOCATION SEX 1.1 0.3 1.2 0.4 1.3 0.5 1.4 2.3 1.5 2.4 2.5
TYONSK SUBSISTENCE MALE MEAN LENGTH 410 770 609.1 0.0 8339 0.0 9%3.6 845 1085 1022.7 1068
(N=371) . STANDARD ERROR 0 0 6.67 0.9 597 0.0 .14 0 1S &L.07 0
FEMALE MEAN LENGTH 0 0 6383 0.0  B814.9 6.0 9.6 870 ¥4 9733 0
(N=276)  STANDARD ERROR 0 0 8.89 0.9 6. 04 0.9 4.9 0 8.3 441 0
ALL FISH  MEAN LENGTH 410 770 €18.8 0.0 8249 6.0  945.9 851.5  984.4 738 1068
(N=647)  STANDARD ERROR 0 0 3.4 0.0 4.9 0.9 .83 le.5 . 3.9 21.%¢ 0




Appendix C-7. Lengths (mm) of lower Kenai Peninsula sport catches of chinook salmon by age, 1984.

_89_

1980 1979 1978 1977
SYSTEM LOCATION SEX 1.2 1.3 1.4 1.5

MIXED MARINE DEEP CREEK
ALL FISH MEAN LENGTH 700.0 873.0 1,092.0 1,130.0
(N=178) STANDARD ERROR NA NA NA NA

LOWER KENAI

PENINSULA DEEP CREEK,ANCHOR, ALL FISH MEAN LENGTH €08.0 777.0 894.0 822.0
AND NINILCHIK RIVERS (N=141) STANDARD ERROR 8.1 9.6 5.3 65.4
KASILOF KASILOF RIVER ALL FISH MEAN LENGTH 688.8 851.1 S69.7 0.0
(N=104) STANDARD ERROR 23.7 6.4 23.1 NA



APPENDIX D

Migratory timing summaries of chinook salmon catches and escapements in upper

Cook Inlet, 1984
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Appendix D-1. Catch, effort, C.P.U.E., and proportion by date of chinook
salmon catches from the eastside set net commercial fishery,

1984.
CPUE PROPORTION
DATE EFFORT! CATCH CPUE DAILY CUMULATIVE
JULY 2 108 281 2.60 0.084 0.084
JULY 6 128 708 5.53 0.178 0.262
JULY 9 218 629 2.89 0.093 0.354
JULY 10 182 247 1.36 0.044 0.398
JULY 11 127 165 1.30 0.042 0.440
JULY 12 169 355 2.10 0.067 0.507
JULY 13 127 265 2.09 0.067 0.575
JULY 16 363 773 2.13 0.068 0.643
JULY 17 187 421 2.25 0.072 0.715
JULY 18 353 703 2.10 0.067 0.783
JULY 27 63 68 1.08 0.035 0.817
JULY 30 225 595 2.64 0.085 0.902
AUGUST 3 223 302 1.35 0.043 0.946
AUGUST 6 186 157 0.84 0.027 0.973
AUGUST 10 166 86 0.52 0.017 0.989
AUGUST 13 142 49 0.35 0.011 1.000
TOTALS 2,967 5,804 31.13 MEAN=JULY 15

VARIANCE=108.9

e A En g e en e e Gl Gn R e M WS e R R R M M e R TR 4e e e ak e e e em e A MR TS T e e A TR TR N e e G WE S A s e e e e R

1 Number of landings.
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Appendix D-2. Catch, effort, C.P.U.E., and praportion by day of chinook
salmon catches from the Central District drift net commercial
fishery, 1984.

C.P.U.E. PROPORTION

DATE EFFORT ' CATCH CPUE DAILY CUMULATIVE
JUNE 25 224 42 0.19 0.131 0.131
JUNE 29 159 19 0.12 0.083 0.214
JULY 2 209 75 0.36 0.248 0.462
JULY 6 545 80 0.15 0.103 0.565
JULY S 562 46 0.08 0.055 0.621
JULY 10 329 33 0.10 0.069 0.690
JULY 13 567 34 0.06 0.041 0.731
JULY 16 559 64 0.11 0.076 0.807
JULY 18 572 40 0.07 0.048 0.855
JULY 27 520 16 0.03 0.021 0.876
JULY 30 916 34 0.07 0.048 0.924
AUGUST 3 477 12 0.03 0.021 0.945
AUGUST 6 415 S 0.01 0.007 0.952
AUGUST 10 286 2 0.01 0.007 0.959
AUGUST 13 275 S 0.02 0.014 0.972
AUGUST 17 58 0o 0.00 0.000 0.972
AUGUST 20 45 2 0.04 0.028 1.000
AUGUST 24 17 o ¢.00 0.000 1.000
AUGUST 27 S o) 0.00 0.000 1.000
AUGUST 31 15 o G.00 0.000 1.000
SEPTEMBER 3 8 o) 0.00 0.000 1.000
SEPTEMBER 7 12 (o) 0.00 0.000 1.000
SEPTEMBER 10 7 (o) 0.00 0.000 1.000
TOTALS 6,382 509 1.45 MEAN=JULY 9

VARIANCE=178.0

e e G S W e Gn e e e e e e e e e e e 4R M G e R W W de e M e e e e e R M A G e e T W S e e e e e e m W e e M e -

Number of landings.
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Appendix D-3. Catch, effort, C.P.U.E., and proportions by day of chinook
salmon catches from the Central District westside set net

commercial fishery, 1984.

C.P.U.E. PROPORTION

DATE EFFORT'! CATCH CPUE DAILY CUMULATIVE
JUNE 18 29 370 12.76 0.320 0.320
JUNE 22 25 131 5.24 0.131 0.451
JUNE 25 20 140 7.00 0.175 0.627
JUNE 29 39 137 3.51 0.088 0.715
JULY 2 39 82 2.10 0.053 0.767
JULY 6 44 76 1.73 0.043 0.810
JULY 9 47 27 0.57 0.014 0.825
JULY 11 26 10 0.38 0.010 0.834
JULY 12 31 28 0.90 0.023 0.857
JULY 13 46 32 0.70 0.018 0.874
JULY 14 11 3 0.27. 0.007 0.881
JULY 15 25 20 0.80 0.020 0.901
JULY 16 39 14 0.36 0.009 0.910
JULY 17 21 4 0.19 0.005 0.915
JULY 18 40 11 0.27 0.007 0.922
JULY 19 19 6 0.32 0.008 0.930
JULY 20 35 10 0.29 0.007 0.937
JULY 21 14 ) 0.36 0.009 0.946
JULY 22 38 10 0.26 0.007 0.953
JULY 23 35 12 0.34 0.009 0.961
JULY 24 33 9 0.27 0.007 0.968
JULY 25 28 2 0.07 0.002 0.970
JULY 26 33 12 0.36 0.009 0.979
JULY 27 30 7 0.14 0.004 0.982
JULY 30 33 7 0.21 0.005 0.987
AUGUST 3 42 4 0.10 0.003 0.990
AUGUST 6 41 3 0.07 0.002 0.992
AUGUST 10 37 5 0.14 0.004 0.995
AUGUST 13 34 S 0.15 0.004 0.999
AUGUST 17 27 1 0.04 0.001 1.000
AUGUST 20 40 1 0.02 0.001 1.000
AUGUST 24 33 [¢) 0.00 0.000 1.000
AUGUST 27 21 0 0.00 0.000 1.000
AUGUST 31 9 o) 0.00 0.000 1.000
TOTALS 1,084 1,184 39.92 MEAN=JUNE 27

VARIANCE=164.8

1 Number of landings.
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Appendix D-4. Catch, effort, and C.P.U.E., and proportion by day of chinook
salmon catches from the Northern District set net commercial
fishery, 1984.

- im v v . e o . o e - v = e WD v W T Mm em A e Em G A e 4= e W A n m s W T T M G A T W e M R e e e e . - -

C.P.U.E. PROPORTION

- i e - - o e - e - ar o m w e = =

DATE EFFORT ' CATCH CPUE DAILY CUMULATIVE
JUNE 25 37 209 5.65 0.387 0.387
JUNE 29 50 151 3.02 0.207 0.594
JULY 2 72 206 2.86 0.196 0.790
JULY 6 84 69 0.82 0.056 0.846
JULY 9 105 98 0.92 0.063 0.909
JULY 13 100 32 0.32 0.022 0.931
JULY 16 161 24 0.15 0.010 0.941
JULY 18 202 22 0.11 0.008 0.949
JULY 19 114 17 0.15 0.010 0.959
JULY 20 13 2 0.15 0.010 0.969
JULY 27 171 21 0.12 0.008 0.977
JULY 30 l1ée4 17 0.10 0.007 0.984
JULY 31 13 (0] 0.00 0.000 0.984
AUGUST 3 1350 8 0.05 0.003 0.988
AUGUST 6 111 ) 0.05 0.003 0.991
AUGUST 10 63 1 0.02 0.001 0.992
AUGUST 13 28 1 0.04 0.003 0.995
AUGUST 17 30 2 0.07 0.005 1.000
AUGUST 20 26 o) 0.00 0.000 1.000
AUGUST 24 14 0 0.00 0.000 1.000
AUGUST 27 8 o) 0.00 0.000 1.000
AUGUST 31 6 o 0.00 0.000 1.000
TOTALS 1,722 885 14.6 MEAN=JULY 1

VARIANCE=71.6

1 Number of landings.
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Appendix D-5. Catch, effort, C.P.U.E., and proportion by day of chipook
salmon catches from the Kalgin Island set net commercial
fishery, 1984.

C.P.U.E. PROPORTION

DATE EFFORT® CATCH CPUE DAILY CUMULATIVE
JUNE 25 18 123 6.83 0.314 0.314
JUNE 29 21 88 4.19 0.193 0.507
JuLy 2 18 51 2.83 0.130 0.637
JULY 6 19 40 2.11 0.097 0.734
JULY S 22 36 1.64 0.075 0.809
JULY 13 19 40 2.11 0.097 0.906
JULY 16 16 12 0.08 0.003 0.910
JULY 18 20 3 0.02 0.001 0.911
JULY 22 4 (o) (0] 0.000 0.911
JULY 27 22 6 0.27 0.012 0.923
JULY 30 21 6 0.29 0.013 0.936
AUGUST 3 22 2 0.09 0.004 0.940
AUGUST 6 23 ) 0.22 0.010 0.951
AUGUST 10 22 11 0.50 0.023 0.974
AUGUST 13 22 12 0.55 0.025 0.999
AUGUST 17 16 (0] 0.00 0.000 0.999
AUGUST 20 19 0 0.00 0.000 0.999
AUGUST 24 13 1 0.02 0.001 1.000
AUGUST 27 6 0o 0.00 0.000 1.000
AUGUST 31 S o] 0.00 0.000 1.000
TOTALS 352 436 21.74 MEAN=JULY 4

VARIANCE=146.3

Number of landings.
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Appendix D-6. Catch, effort, C.P.U.E., and proportion by day of chinook

salmon catches from the Tyonek subsistence and Kasilof personal-
use fisheries, 1984.

TYONEK SUBSISTENCE KRSILOF PERSONAL USE
C.P.U.E. PROPORTIDN C.P.U.E. PROPORTION
DATE EFFORT > CATCH CPUE 2 DAILY  CUMULATIVE EFFORT 3 CATCH  DAILY  CUMULATIVE
MY 15 107 8 0.07 0.003 0.003
YAy 17 131 15 0. 11 0.005 0.008
MY 18 13 22 0.30 0.012 0.020
MAY 2 126 161 1.2 0.033 0.072
MY 24 177 225 1.27 0.052 0.125
mayY 25 125 61 0,43 0. 020 0. 145
MAY 29 202 369 1.83 0.075 0.220
MY 31 83 304 3.58 0. 147 0. 367
JUNE | 15t 148 0.98 0. 040 0. 408
JUNE 5 72 9 1.28 0,053 0. 460
JUNE 7 109 336 3.08 0.127 0.587
JUNE 8 48 187 3.89 0.160 0.747
JUNE 12 115 2z 2.36 0.097 0. 844
JUNE 14 56 &0 1.07 0. (44 0. 888
JUNE 15 3 ¥4 .7 0,073 0.9%1
JUNE 16 26 12 0,46 0.019 0. 980
JUNE 21 143 27 0.164 0. 164
JUNE 22 166 2 0.13 0.297
JUNE 23 40 20 0.30 0.021 1. 000 154 40  0.242 0. 540
JUNE 24 148 8 0.048 0.588
JUNE 25 100 13 0.079 0.667
JUNE 26 98 20  0.121 0.788
JUNE 27 2 14  0.085 0.873
JUNE 28 65 21 0.127 1. 000
MEAN=JUNE S MEAN=JUNE 24
TOTALS 1,678 2,354  24.32 VARIANCE=61.6 946 163 VARIANCE=3. 6

1 Number of fathoms.
2 Chinook/fathoms.
3 Number of nets.
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Appendix D-7. Catch, effort, C.P.U.E., and proportion by day of chinook
salmon catches of the Kenai River sport fishery, 1984,

C.P.U.E. PROPORTION

DATE CPUE DAILY CUMULATIVE
JUNE 1 .00 .000 0.000
JUNE 2 .00 . Q00 000
JUNE 3 0.03 0.016 0.0186
JUNE 4 0.09 0.027 0.044e
JUNE 3 0.07 0.039 0.083
JUNE 6 0.09 0.051 C.134
JUNE 7 0.06 0.032 0.166
JUNE 8 0.06 0.9033 0.138
JUNE 9 0.03 0.013% 0.213
JUNE 10 0.03 0.017 0.230
JUNE 11 0.04 0.022 0.2%2
JUNE 12 0.02 0.011 0.264
JUNE 13 0.02 0.010 0.274
JUNE 1le 0.02 0.009 0.283
JUNE 1% 0.01 0.008 0.29
JUNE 16 0.01 0.007 0.299
JUNE 17 0.04 0.020 0.319
JUNE 18 0.04 0.023 0.342
JUNE 19 0.03 0.019% 0.3%7
JUNE 20 0.01 0.006 0.363
JUNE 21 Q.04 0.023 0.386
JUNE 22 0.03 0.016 0.402
JUNE 23 0.01 0.008 0.410
JUNE 24 0.03 0.015 0.429%
JUNE 293 0.01 0.006 0.431
JUNE 26 0.01 0.003 0.434
JUNE 27 0.01 0.00% 0.438
JUNE 28 Q.01 0.00% 0.443
JUNE 29 0.01 0.006 0.43%0
JUNE 30 0.01 0.007 0.4%7
JUuLYy 1 0.01 0.003 0.459
EARLY KENAI MEAN=JUNE 13
(JUNE 1-JULY 1) VARANCE=S7.6
JULY 2 0.02 0.013 0.473
JUuLy 3 Q.03 0.018 0.490
JULY 4 Q.03 0.019% 0.506
JULY S 0.03 0.01% 0.S21
JULY & 0.03 0.015 0.537
JuLy 7 .01 2.00% 0.%42
JULY 8 Q.02 0.010 0.993
JUuLy 9 Q.02 0.010 0.%562
JULY 10 Q.02 0.010 0.%72
JULY 11 Q.01 0.008 0.580
JULY 12 0.02 Q.012 0.592
JUuLY 13 Q.01 0.007 0.3599
JULY 14 Q.01 0.007 0.606
JULY 19 Q.09 Q.028 0.8634
JULY 16 0.03 0.018 0.652
JULY 17 Q.04 0.022 0.674
JULY 18 0.06 0.033 0.707
JULY 19 0.06 0.037 0.743
JULY 20 C.04 G.022 0.76%5
JULY 21 0.04 0.023 0.788
JULY 22 Q.05 0.027 0.816
JULY 23 Q.07 0.039 0.83%
JULY 24 0.0% 0.028 0.883
JULY 2% 0.02 0.011 0.894
JULY 26 0.02 0.010 0.904
JUuLyY 27 Q.08 0.028 0.932
JULY 28 0.02 0.011 0.943
JUuLyY 29 0.02 0.010 0.9%3
JULY 30 0.03 0.019 0.972
JULY 31 0.0% 0.028 1.000
LATE KENAI MEAN=JULY 18
(JULY 2-JULY 31) VARIANCE=66.1
TOTALS 1.73 MEAN=JULY 2
VARIANCE=364.9
1

Catch per hour of interviewed anglers.
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Appendix D-8. Catch, effort, C.P.U.E., and proportion by day of chinook salmon from the Deshka River
sport catch, 1984.

DATE TOTAL PROPORTION?

WEEKLY WEEKLY HARVEST/ - e e
PERIODS EFFORT?! HARVEST ANGLER DAY DAILY CUMULAT IVE
S/55-5/31 1,606.25 1,011. 36 0.632 0.3271 0.371
€/1~6/7 1, 400. 90 813.15 0.58 0.298 0. €69
€/8-6/14 744,57 4€9. 85 0.63 0.172 0. 841
6/15-6/21 374.323 286. 40 0.77 0. 105 0. 946
6/22-6/28 146. 05 123. 40 0. 84 0. 045 0. 991
€/39-7/5 18. 37 24.69 1. 34 0. 009 1. 000
TOTALS 4, 290. 47 2, 728. 84 MEAN=JIINE 8-14

VARIANCE=72.5

Angler days.
2 Proportions are based on weekly harvest.



Appendix D-9. Catch, effort, C.P.U.E., and proportion by day of chinook
salmon catches from the Sunshine Station fishwheels, 1984,

C.P.U.E. PROPORTION

DATE EFPORTl CATCH CPUEz DAILY CUMULATIVE
JUNE < 31.0 2 0.06 Q.001 0.001¢
JUNE 3 76.0 33 0.70 0.009 0.010
JUNE 6 94.0 138 1.47 0.018 0.028
JUNE 7 30.0 36 0.62 0.008 0.03%
JUNE & 93.0 91 0.98 0.012 0.047
JUNE 9 91.0 202 2.22 0.027 0.073
JUNE 10 93.0 172 1.83 Q.023 0.097
JUNE 113 96.0 332 3.46 0.043 0.140
JUNE 12 96.0 377 3.93 0.048 0.188
JUNE 13 88.0 249 2.83 Q.03% 0.223
JUNE 14 79.% 167 2.10 0.026 0.249
JUNE 1S 91.0 261 2.87 Q.038 0.284
JUNE 16 80.0 136 1.98 0.024 0.308
JUNE 17 72.0 24 0.33 G.004 0.312
JUNE 18 83.0 122 1.44 0.018 0.330
JUNE 19 94.93 571 6.04 0.074 0.403
JUNE 20 92.0 623 6.77 0.083 0.488
JUNE 21 96.0 336 3.50 0.043 0.331
JUNE 22 96.0 345 3.39 0.044 0.3573
JUNE 23 96.0 430 4.69 c.0%8 0.633
JUNE 24 96.0 291 3.03 0.037 0.670
JUNE 23 90.3 334 3.69 0.043 0.716
JUNE 26 96.0 393 4.09 0.0%0 0.766
JUNE 27 33.0 237 2.71 0.033 0.799
JUNE 28 96.0 174 1.81 0.022 0.822
JUNE 29 9%6.0 240 2.%0 G.031 0.8%2
JUNE 30 4.9 234 2.48 0.030 0.883
JULY 1 36.0 162 1.69 0.021 0.904
JULY 2 94.0 136 1.49 0.018 0.922
JULY 3 96.0 =13 0.90 0.011 0.933
JULY 4 96.0 63 0.66 Q.008 0.941
JuLy S 34.5% 64 0.68 0.008 0.949
JULY & 96.0 63 0.66 0.008 0.937
JULY 7 95.0 S3 0.56 Q.007 0.964
JULY 8 92.0 33 0.60 0.007 0.971
JULY 9 92.0 39 0.42 Q.00% 0.977
JuLY 10 36.0 28 0.29 0.004 0.980
JuLy 11 96.0 18 Q.19 0.002 0.982
JuLy 12 96.0 13 Q.14 Q.002 0.984
JULY 13 91.3 17 0.19 G.002 0.986
JULY 14 94.0 23 0.24 0.003 0.989
JULY 1% 96.0 13 0.14 0.002 0.991
JULY 16 9.0 14 0.13 0.002 0.993
JuLy 17 96.0 S Q.09 0.001 0.993
JULY 18 96.0 4 0.04 0.001 0.994
JULY 13 92.9 [ 0.06 0.001 0.993
JULY 20 94.0 7 0.07 0.001 0.99¢
JULY 21 93.3 S 0.03 Q.0C1 0.996
JULY 22 93.0 2 0.02 . Q00 0.997
JuLyY 23 96.0 8 0.08 0.001 0.998
JULY 24 81.0 1 0.01 . 000 0.998
JULY 23 88.5 3 0.03 . Q00 0.998
JULY 26 74.0 3 Q.04 . 000 0.999
JULy 27 £3.35 2 0.03 .000 0.999
JULY 28 68.3 [¢] Q.00 0.000 0.999
JULY 29 81.0 [¢] 0.00 0.000 0.999
JULY 30 90.0 [¢] 0.00 0.000 0.999
JULY 31 88.9% 2 0.02 . Q00 0.999
AUGUST 1 735.5 2 Q.03 . 000 1.000
AUGUST 2 76.0 2 0.03 . 000 1.000
AUGUST 3 84.0 Q 0.00 0.000 1.000
AUGUST 4 79.0 1 0.0} . Q00 1.000
AUGUST S 835.0 [¢] G.00 0.000 1.000
TOTALS 8,608.5 7,550 81.23 MEAN=JUNE 21

VARIANCEs?71.9

1 Number of fishwheel hours.
2 Number of fish caught per fishwheel hour.
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The Alaska Department of Fish and Game administers all programs and activities free from discrimination
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability.
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act
of 1964, Section 504 of the Rehabilitation Act of 1973, Title Il of the Americans with Disabilities Act of
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972.

If you believe you have been discriminated against in any program, activity, or facility, or if you desire
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S.
Department of the Interior, Washington DC 20240.

For information on alternative formats for this and other department publications, please contact the
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078.
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