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ABSTRACT 

Es t ima tes  o f  t h e  s t o c k  c o m p o s i t i o n  o f  t h e  commercia l  sockeye salmon 
(Oncorhynchus nerka) h a r v e s t  made i n  Upper Cook I n l e t  A laska  were deve loped 
t h r o u g h  l i n e a r  d i s c r i m i n a n t  f u n c t i o n  a n a l y s i s  o f  s c a l e  p a t t e r n s .  Sca le  
samples were c o l l e c t e d  f rom t h e  escapement and t h e  commercia l  c a t c h .  The 
f i v e  rna jor  sockeye salmon s t o c k s  i n c l u d e d  i n  t h e  a n a l y s i s  were:  t h e  S u s i t n a  
R i v e r ,  Kenai R i v e r ,  K a s i l o f  R i v e r ,  C rescen t  R i v e r ,  and F i s h  Creek. Growth 
zones were measured f r o m  s c a l e s  f r o m  4 and 5 - y e a r - o l d  f i s h  w i t h  one y e a r  
f r e s h w a t e r  r e s i d e n c y .  Commercial c a t c h  samples were c l a s s i f i e d  t o  r i v e r  o f  
o r i g i n  w i t h  s t o c k  i d e n t i f i c a t i o n  models b u i  1  t f rom escapement samples. The 
t o t a l  r e t u r n  o f  sockeye salmon t o  Upper Cook I n l e t  i n  1980 was 2,575,846 
f i s h  o f  w h i c h  1,583,191 (61.5%) were c o m m e r c i a l l y  h a r v e s t e d  and 992,655 
escaped t o  spawn. The t o t a l  r e t u r n s  and e x p l o i t a t i o n  r a t e s  f o r  t h e  compo- 
n e n t  s t o c k s  were : Susi  t n a  R i v e r  494,340 (0 .614 ) ,  Kenai R i v e r  987,102 (0 .530 ) ,  
Kas i  l o f  R i v e r  805,443 (0.771 ) , Crescen t  R i v e r  162,497 (0.441 ) , and F i  sh Creek 
126,464 (0 .505 ) .  



INTRODUCTION 

The Upper Cook I n l e t  management area encompasses the mar ine waters  and 
drainages n o r t h  o f  Anchor Po in t  (F i gu re  1 )  and i s  d i v i d e d  i n t o  two f i s h i n g  
d i s t r i c t s ,  t he  Nor thern  and Cen t ra l .  W i t h i n  t he  Nor thern  D i s t r i c t  t h e r e  
a r e  two beach s e t  n e t  f i s h e r i e s :  t h e  Nor thern D i s t r i c t  eas t - s i de  and t he  
Nor thern D i s t r i c t  west -s ide.  I n  t he  Cent ra l  D i s t r i c t  t he re  i s  a  d r i f t  n e t  
f i s h e r y  and f i v e  s e t  n e t  beach f i s h e r i e s :  Cen t ra l  D i s t r i c t  wes t -s ide ,  
Ka lg i  n  I s l a n d ,  Salamatof Beach, Kal i f o n s k y  Beach, and Cohoe/Nini l c h i  k  Beach. 

I n  Upper Cook I n l e t  commercial ha rves ts  o f  sockeye salmon (Oncorhynchus 
nerka)  averaged 1.2 m i l l i o n  f i s h  f rom 1970 through 1980 w i t h  a  1980 ca t ch  
o f  1,583,191 f i s h .  F i s h i n g  e f f o r t  t o t a l s  597 d r i f t  pe rm i t s  and 747 s e t  n e t  
permi ts .  The va lue  t o  the  f ishermen o f  t he  1980 sockeye salmon ha rves t  was 
approx imate ly  9.1 m i l l i o n  d o l l a r s .  

The ma jo r  producers o f  sockeye salmon i n  Upper Cook I n l e t  a r e  t he  Kenai, 
K a s i l o f ,  and Sus i tna  R ive rs ,  f o l l owed  i n  magnitude by Crescent R i ve r  and 
F i s h  Creek ( o u t l e t  stream o f  B i g  Lake). Numerous o t h e r  systems a re  known 
t o  produce sma l l e r  runs o f  sockeye salmon i n c l u d i n g  : Lake Creek ( o u t l e t  
stream o f  Nancy Lake),  Cottonwood Creek, and Packers Creek (Namtvedt e t  a l .  
1978). 

The t i m i n g  o f  m i g r a t i o n  through t h e  f i s h e r y  o f  t he  major  sockeye salmon 
s tocks  s u b s t a n t i a l l y  over lap .  As a  r e s u l t  t h e  commercial ha r ves t  i s  com- 
p r i s e d  o f  v a r y i n g  p ropo r t i ons  o f  f i s h  f rom each r i v e r  system. The a b i l i t y  
t o  es t ima te  t h e  numbers o f  f i s h  harvested by s t o c k  i s  necessary f o r  sound 
f i s h e r i e s  management. Catch apport ionment by s t ock  coupled w i t h  escapement 
es t imates  p rov ides  es t imates  o f  t o t a l  r e t u r n  by brood year .  Subsequent ly,  
t o t a l  r e t u r n  es t imates  can be used t o  model spawner - rec ru i t  r e l a t i o n s h i p s ,  
es t ima te  optimum escapement, and f o r e c a s t  f u t u r e  r u n  s i ze .  F i n a l l y ,  t he  
knowledge o f  t h e  d i s t r i b u t i o n  and r e l a t i v e  abundance by s t ock  a l l ows  a  f i s h -  
e r y  manager t o  p r o t e c t  and/or s e l e c t i v e l y  ha rves t  i n d i v i d u a l  s tocks.  

Stock sepa ra t i on  s t ud ies  were i n i t i a t e d  i n  Upper Cook I n l e t  i n  1977 and have 
con t inued  th rough  t h e  p resen t .  I n v e s t i g a t i o n s  have documented t he  f e a s i b i l i t y  
o f  us i ng  sca le  p a t t e r n  r e c o g n i t i o n  techniques as a  method o f  i d e n t i f y i n g  t h e  
va r i ous  sockeye salmon s tocks  (Cross e t  a l .  1981; Bethe, Krasnowski, and 
Marsha l l  1980; Bethe and Krasnowski 1979). The purpose o f  t h i s  s tudy i s  t o  
a l l o c a t e  t h e  1980 commercial sockeye salmon ha rves t  t o  r i v e r  o f  o r i g i n  and 
t o  p rov i de  es t imates  o f  t o t a l  r e t u r n  by s tock  t o  Upper Cook I n l e t .  

I n  t h e  a n a l y s i s  which f o l l o w s  t h e  commercial ca t ch  was appor t ioned  i n t o  t h e  
f i v e  p r i n c i p a l  s tocks .  There a r e  severa l  o t h e r  systems which produce sma l l e r  
runs  o f  sockeye salmon, however, a t  t h i s  t ime  we have i n s u f f i c i e n t  da ta  t o  
pe rm i t  a l l o c a t i o n .  These minor  systems p robab ly  c o n t r i b u t e  most s i g n i f i c a n t l y  
t o  f i s h e r i e s  o p e r a t i n g  i n  p r o x i m i t y  t o  t h e  r i v e r  o f  o r i g i n .  For example 
Packers Lake p robab ly  c o n t r i b u t e s  s i g n i f i c a n t l y  t o  t h e  K a l g i n  I s l a n d  s e t  n e t  
ca t ch  and Cottonwood and Lake Creek c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h e  Nor thern  
D i s t r i c t  sockeye salmon harvest .  



Sus i tna River 

orthern District 

Crescent River 

Central District 

f n~ l ch i k  Beach 

Anchor Point 

Figure 1. The Upper Cook inlet area showing the locations of the Northern 

and Central Districts and the major sockeye salmon s p w i n g  drainages. 



METHODS 

Numbers of Fish 

Estimation of the number of f i sh  in the catch and  escapement are prerequis i tes  
f o r  the f inal  calculat ion of to ta l  return by stock. Catch s t a t i s t i c s  are  
compiled by the Sta te  of Alaska's f i s h  t i cke t  program. In Upper Cook In le t  
the major salmon producing systems are  g lac ia l ly  occluded which makes escape- 
ment monitoring extremely d i f f i c u l t .  In recent years hydroacoustic techniques 
have provided estimates of sockeye salmon escapement in to  the principal sys- 
tems. 

Catch: 

Catch s t a t i s t i c s  reported in t h i s  paper represent preliminary f igures summar- 
ized from f i s h  t i cke t  reports  provided to  the Alaska Department of Fish and 
Game ( A D F & G )  by salmon processors. Catch f igures  are reported in to ta l  num- 
bers of sockeye salmon by f ishery  and date.  

Escapement: 

Sockeye salmon escapements in to  the  Susitna,  Kenai, Kasilof, and Crescent 
Rivers were enumerated by Bendix s ide  scanning sonar. Two s ide  scanning 
adul t  counters (one on each r ive r  bank) were employed a t  each r ive r .  Sonar 
units  were operated on the Susitna River approximately 40 km upstream of the 
r i ve r  mouth from 1 July through 29 August. Kenai River sonar operations were 
located 32 km upstream of the r i ve r  mouth and enumerated the l a t e  r u n  of 
sockeye salmon from 22 June through 4 September. Late run sockeye salmon 
escapement in to  the Kasilof River was monitored from 2 2  June through 13 August 
by sonar units  located 27 km upstream. Crescent River sockeye salmon escape- 
ment was counted from 7 July through 14 August by sonar counters i n s t a l l ed  
32 km upstream the r i ve r  mouth. Fishwheel catch data was used t o  apportion 
sonar counts f o r  each f i s h  species on the Susitna,  Kenai, and Kasilof Rivers. 
Crescent River sonar counts were not apportioned by species,  however, i t  i s  
believed t ha t  counts during t ha t  time period represent mostly sockeye salmon 
(Bruce King, personal communication). Methods used in 1980 f o r  the i n s t a l l a -  
t ion and operation of the sonar counters a re  described by Bendix Corporation 
(1 980). 

The escapement in to  Fish Creek was enumerated by means of an adul t  weir from 
4 July through 1 September and was located 0.8 km upstream of the r i ve r  mouth. 
The design and operation of the  Fish Creek weir in  1980 was s imi lar  t o  t h a t  
in 1979 which i s  deta i led  by Chlupach (1979). Sockeye salmon escapement in to  
Packers Creek was monitored with a weir which was operated by the  Cook In le t  
Aquaculture Association from 23 June through 15 August. Weir operation a t  
Packers Creek i s  documented by Cook In l e t  Aquaculture Associati on (1 980). 

Age Composi t i  on 

Sockeye salmon eggs were determined through examination of sca le  samples. 
Scales were collected from the preferred area of the f i sh  which i s  on the 



l e f t  s ide  of the body two rows above the l a te ra l  l ine  in the diagonal scale 
row downward from the posterior edge of the dorsal f i n  ( I N P F C  1963). Scales 
were mounted on gum cards and impressions made in cel lulose acetate (Clut ter  
and Whitesel 1956). Ages were recorded in Gilbert-Rich1 notation. 

Commerci a1 Catch Samples: 

Scales were collected each f ishing period from the commercial sockeye salmon 
harvest from 27 June through 25 July. We attempted to  col lec t  200-300 scale 
samples per f ishing period from each of the eight f i sher ies .  Sex, length 
(mid-eye t o  fork of t a i l ) ,  and weight measurements were taken from a sub- 
sample of approximately 75 f i sh  for  each f ishery and date.  Catch samples were 
taken a t  approximately 12 di f ferent  f i sh  processors in the area.  

Age composition estimates for  each f ishery  were computed by f ishing dates. 
For  those dates in which scale samples were not taken from a par t icular  f i sh-  
e ry ,  the age composition estimates of the nearest date fo r  the same fishery 
were applied t o  the catch in question. 

Escapement Samples : 

Sockeye salmon returning t o  s i x  r ive r  systems were sampled fo r  sex, length 
(mid-eye t o  fork of t a i l  ) ,  and fo r  scales.  Fish were captured from the 
Susitna, Kenai , and Kasilof Rivers by fishwheels which operated adjacent to  
the sonar counters on each r iver.  On the Kenai River, sockeye salmon were 
also collected from 30 June through 10 July by f ishing two 10 fm and one 35 
fin 5-1/4" (13.97 cm) mesh g i l l  net approximately 21 km upstream of the r iver  
mouth. 

Crescent River f i sh  were collected by f ishing one 35 frn 5-1/4" mesh g i l l  net 
in the v ic in i ty  of the sonar s i t e .  Sockeye salmon returning to  Fish Creek 
were collected in a l ive  box a t  the weir s i t e .  Sockeye salmon returning t o  
Packers Creek were captured by personnel from the Cook In le t  Aquaculture 
Association f ishing dipnets immediately downstream of the weir. 

The number and periodici ty of scale samples collected from each r ive r  varied. 
On the Susitna,  Kenai , and Kasilof Rivers we attempted to  sample f i s h  through- 
out the en t i r e  run and in  proportion t o  the strength of the escapement. 
Crescent River 's  escapement was sampled on s ix  dates :  13-14 Ju ly ,  33 July ,  
29-30 July.  Samples from Fish Creek and Packers Creek were collected a t  
i r regular  in tervals  throughout each run. 

Age cornposi t ion estimates fo r  the Susi tna ,  Kenai , and Kasi lof Rivers were 
calculated fo r  three time periods. The dates included in each time period 
differed s l i gh t l y  between r ive rs ,  b u t  basically represented the ea r ly ,  middle, 
and l a t e  segments of each r i v e r ' s  escapement. The time periods used were: 
period 1 fo r  the Kenai and Kasilof Rivers was from 22 June through 15 Ju iy  

Gi 1 bert-Rich Formula : Total years of 1 i  f e  a t  maturi t y .  (superscr ip t )  . Year 
of 1 i f e  a t  outmi gration from freshwater (subscr ip t ) .  
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and on the Susitna River was from 1 July through 18 July; period 2 for the 
Kenai a n d  Kasilof Rivers was from 16 July through 24  July a n d  for the 
Susitna River was from 1 9  July through 25 July; period 3 for the Kenai and 
Kasilof included the dates a f t e r  24 July and for the Susitna River dates 
a f te r  25 July. 

Age class proportions for Crescent River, Fish Creek, and Packers Creek were 
n o t  weighted through time, rather a t o t a l  seasons age coniposition estimate 
was computed. 

Stock Identification 

The stock composition of each f i sher ies '  sockeye salmon harvest was estimated 
through linear discriminant function analysis of scale patterns and age 
composition information. I n  th i s  section we explain the techniques used 
and the methods applied to each fishery. 

Scale Measurements: 

Scale impressions were projected a t  lOOx magnification using equipment similar 
t o  that described by Bilton (1970) and la te r  modified by Ryan and Christie 
( 1  976). 

Growth zones were measured from the scale image via a microcomputer digit izing 
system developed by H&A Computer Services and ADF&G.  The digit izing system 
consists of the following components: Vector Graphic System B microcomputer, 
two Micropolis 5-1/4" ( 1  3.335 cm) floppy diskette drives, Talos digit izing 
tablet  and cursor, Hazel t ine  151 0 CRT termi nal , custom ci rcui t ry  t o  interface 
digi t izer  tablet  and the microcomputer and a FORTRAN program which controls 
data input. Measurements were taken along a standardized axis which i s  approxi- 
mately 20" off the primary axis and perpendicular t o  the sculptured f ie ld .  

Age 4, and 5, scales sampled from the Susitna, Kenai, and Kasilof River's 
escapements were measured. The age class measured for Fish Creek was age 4, 
and for Crescent River i t  was age 5,. 

The age class analyzed from each commercial catch depended upon which age 
class was dominant. B o t h  age 4, and age 5, scales were analyzed from the 
Central District  d r i f t  catches each fishing period. I n  general only the 
prevailing age c lass ,  e i ther  4, or 5,, for the date in question was measured 
from the Central District  east-side se t  net catches. Age 5, scales were 
analyzed from the Central Distr ic t  west-side and Kalgin Island catches; simi- 
la r ly  age 4, scales were measured from the Northern Distr ic t  se t  net catches. 

The variables measured from the scale images included circul i  counts and 
interval distances of summer, winter, and plus growth zones. An age 5, scale 
showing the measured variables i s  diagrammed in Figure 2 .  The variables 
entered into the discriminant analysis procedure only included the number 
of c ircul i  and interval distances for zones one through five.  
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Di scrimi nant Function Analysis: 

Linear discriminant function analysis (Fisher 1936; Nie e t  a l .  1975) of scale 
measurements was used to identify the origin of sockeye salmon sampled from 
the commercial f isheries .  Stepwi se discriminant function analysis was used 
with t h e  F level for  inclusion se t  a t  1 .  Whichever variables were accepted 
by stepwise procedure were used in the analysis. 

Scale measurements from f ish of known origin sampled from the escapements 
were used as standards t o  build the classif icat ion models, i . e . ,  the dis- 
criminant functions. A second ( t e s t )  sample from each of the escapements 
was classif ied by the discriminant functions and used t o  estimate accuracy 
and to correct i n i t i a l  proportion estimates for  misclassification. 

Scale measurements from f ish of unknown origin,  i .e . ,  commercial catch 
samples, were classified and stock composition estimates of each catch 
estimated. Stock estimates were then corrected for misclassification error 
rates  using the procedures of Cook and Lord (1978). The variance and 90% 
confidence intervals were computed using the methods of Pella and Robertson 
( 1  979). 

Age 5, Analyses. A four way stock identification model was constructed from 
age j, sca le measurements representing Susi tna , Kenai , Kasi 1 o f ,  and Crescent 
Rivers. Fish Creek was n o t  included in the age 5, analyses because of the 
small percentage (15.4%) of age 5, f i sh  in i t s  escapement. A catch sample 
was reclassified with a model representing fewer stocks than the primary four 
i f  the final proportion estimate was less  than or equal to  zero for  the stock 
in question. We also made the assumption that  Crescent River stocks did not 
contribute significantly to  the Central Distr ic t  d r i f t  or east-side se t  net 
catches. 

Commercial catch samples classif ied with the age 5, model included a l l  samples 
taken from the Central Distr ic t  d r i f t ,  Central Distr ic t  west-side, Kal gin 
Island, and specific samples from the Central District  east-side se t  nets in 
which age 5, f i sh  predominated. 

Age 5, stock estimates for  the Central Distr ic t  d r i f t  fishery were calculated 
for  individual catch dates. For the remaining f i sher ies ,  stock estimates 
were developed for  individual catch dates i f  harvests were relat ively large 
( >  8,000). Samples from smaller catches were combined across succeeding 
fTshing periods and one age 5, stock estimate for  the inclusive time period 
was computed. 

Age 4 2  Analyses. A four way stock identification model was constructed from 
age 4, scale measurements representing Susitna, Kenai, Kasilof, and Fish 
Creek stocks. Crescent River samples were omitted from the age 4, model 
because that  age class comprised a small percentage (6.5%) of i t s  escapement. 

The four way model was used to classify samples from the Central Distr ic t  
d r i f t  and east-side se t  net f isheries .  We made the assumption that  Kasilof 
River did not contribute substantially to  the Northern Distr ic t  catches and 
subsequently classif ied samples from t h i s  area with a three way model (Susi tna/ 



~ e n a i  /Fi sh) . Again catch samples were reclassified with a model represent- 
ing fewer stocks than the in i t i a l  model i f  the final proportion estimate 
was less than or equal to zero fo'r the stock in question. 

Age 4, stock estimates were cal'culated for the Central District  d r i f t  catches 
on a period by period basis. For the Northern District  and Central District  
east-side beaches catch samples, age 4, stock estimates were ei ther  computed 
for individual dates or for inclusive dates depending on the relative catch 
size. 

Catch Apportionment: 

The total  Upper Cook Inlet  commercial sockeye salmon catch was apportioned by 
age class and river system. Catch apportionment figures were calculated 
using a combination of scale pattern analysis and age composition techniques. 
The techniques used t o  apportion a catch varied according t o  which age class 
scale pattern analysis was conducted on and whether more than one age class 
was measured for a particular catch. In th is  section we present specific 
techniques used to apportion the catch on a fishery by fishery basis. 

Central District  West-side and Kalgin Island Fisheries. The proportions by 
river system of age 5, f ish harvested by the Central District  west-side and 
Kalgin Island se t  net fisheries were estimated through scale pattern analyses. 
Allocation by stock for the other age classes was based upon 5, stock e s t i -  
mates and the ratios of the proportion of each age class to the 5, age class 
from the respective escapements. An age 5, stock estimate for a given catch 
was expanded t o  estimate the stock proportion for another age class using the 
fol lowing formula: - 

Where: 
A 

'i j 
= Estimated proportion of stock i t o  the harvest 

of age j. 

P 
is, = Estimated proportion of stock i in the harvest of 

age 5, f ish.  

A = Proportion of age j in stock i ' s  escapement. 
ij 

A .  = Proportion of age 5, in stock i ' s  escapement. 
152 

N = Number of stocks. 



M i g r a t i o n  t imes were added t o  ca t ch  dates when c a l c u l a t i n g  age c l a s s  r a t i o s  
i n  t h e  Sus i tna ,  Kenai, and K a s i l o f  R i ve r s  so t h a t  t h e  escapement composi t ion 
would bes t  represen t  t h e  popu la t i on  o f  f i s h  be inq  harvested e a r l i e r  by t h e  
f i s h e r y .  The age c l a s s  r a t i o s  a p p l i e d  t o  a  s p e c i f i c  c a t c h  on da te  K equaled 
t he  p r o p o r t i o n  o f  age c lasses  observed i n  t h e  r i v e r  on da te  K p l u s  m i g r a t i o n  
t ime.  The es t imated  number o f  days f rom t h e  mouth o f  each r i v e r  t o  i t s  
coun t i ng  s i t e  i s :  Susi t na  6 days, Kenai 1-2 days, and K a s i l o f  1 -2  days 
(Bruce King , Dave Wal temyer , personal  communication). To c a l c u l a t e  t h e  
a d d i t i o n a l  m i g r a t i o n  t ime  f rom t h e  f i s h e r y  t o  t h e  r i v e r  rnouth we used a  
m i  g r a t i o n  r a t e  o f  20 m i  pe r  day (Dahl be rg  1968; French e t  a1 . 1976).  The 
m i g r a t i o n  t imes used from t h e  f i s h e r i e s  t o  each o f  t h e  r i v e r ' s  coun t i ng  s i t e s  
can be found by r e f e r r i n g  t o  Table  2. M i g r a t i o n  t imes were n o t  added t o  
ca tch  dates when c a l c u l a t i n g  age c l a s s  r a t i o s  i n  t h e  Crescent R i v e r  because 
t h e  age composi t ion da ta  f o r  t h i s  system was n o t  weighted th rough  t ime.  

Nor thern  D i s t r i c t  Set Net F i she r i es .  The p r o p o r t i o n s  by r i v e r  system of age 
4, f i s h  caught by t h e  Nor thern  D i z r i  c t  s e t  n e t  f i s h e r i e s  were c a l c u l a t e d  
th rough  sca le  p a t t e r n  ana l ys i s .  An age 4, s tock  es t ima te  f o r  a  g i ven  ca t ch  
was expanded t o  es t imate  t h e  r i v e r s  o f  o r i g i n  f o r  another  age c l a s s  by us i ng  
t he  same b a s i c  fo rmu la  o u t l i n e d  above except  age 4, p r o p o r t i o n s  were s u b s t i -  
t u t e d .  The fo rmu la  used was: 

Where : 

A 
s = Est imated p r o p o r t i o n  o f  s t ock  i t o  t h e  ha rves t  o f  age j. 
i j 

P i4 ,  
= Est imated p r o p o r t i o n  o f  s t ock  i i n  t he  ha rves t  o f  age 4, f i s h .  

A = P r o p o r t i o n  o f  age j i n  s t ock  i ' s  escapement. 
i j 

A = P r o p o r t i o n  o f  age 4, i n  s t ock  i ' s  escapement. 
i 4,  

N = Number of s tocks.  

The same m i g r a t i o n  t imes as o u t l i n e d  above were added t o  ca t ch  dates when 
c a l c u l a t i n g  age c l a s s  r a t i o s  i n  t h e  Sus i tna  and Kenai R ive rs .  M i g r a t i o n  
t imes were n o t  used f o r  F i s h  Creek because i t s  age composi t ion was n o t  com- 
puted by da te .  



Central District  Drift and East-side Set Net Fisheries. Stock composition 
estimates for Central District  east-side se t  net catches in which only one 
ape class was measured were expanded for the remaining age classes with 
either formula ( 1 )  or formula ( 2 )  depending on which age class was analyzed. 

Scale pattern analysis was conducted on both age 4, and age 5, scales sampled 
from the Central District  d r i f t  fishery and from selected harvests made on 
Kal i  fonsky and Cohoe/Ni ni 1 chi k beaches. Age 5, stock proportions determined 
by scale analysis were expanded t o  estimate proportions by river for the 
remaining age classes (age 4,, 5,, 5,, 6,, other) using formula ( 1  ) .  Simi- 
larly age 4, stock proportions developed through scale pattern analysis were 
expanded t o  estimate the other age class stock proportions using formula ( 2 ) .  
Consequently two stock proportions for each age class were developed, one as 
a result  of the age 4, scale analysis and the other as a result  of the age 
5, analysis. The two stock proportions for the age class in question were 
averaged to calculate the final stock proportion. 

Total Return. Daily total  return was calculated by adding catches by river 
system t o  escapement estimate. Migration time was incorporated by adjusting 
catch dates to correspond with escapement dates. 

RESULTS 

Number of Fish 

This section summarizes the commercial sockeye salmon catch by fishery and 
escapement to each river. Again the reader should be cognizant that in this  
report we only consider the contribution of the principal runs of sockeye 
salmon. Assessment of minor stock contribution i s  not possible a t  this  time. 

Catch: 

The 1980 Upper Cook Inlet  commercial sockeye harvest totaled 1,583,205 f ish 
(Table 1 ) .  The Central District  d r i f t  harvested 777,635 f i sh  which represented 
49.2% of the areas catch; while the Central District  east-side beaches caught 
557,623 sockeye salmon or 35.2% of total  catch. 

The Northern District  f isheries harvested 7% ( 1  11,224) of the total  catch a n d  
the remaining 8.6% (136,723) were taken by the Central District  west-side and  
Kalgin lsland f isheries .  The largest catches were made during the week of 14  
July through 21 July. 

Escapement : 

I n  excess of one mijlion sockeye salmon escaped the Upper Cook Inlet  f isheries 
and returned t o  the major river systems to spawn (Table 2 ) .  The largest 
escapement was enumerated in the Kenai River (464,038) followed by the Susitna 
( 1  90,866), Kasi lof (184,?60), Crescent (90,863), Fish Creek (62,628), and 
Packers Creek (16,457). Esc3pemertts peaked ear l ies t  in the Kenai and Kasi lof 
Rivers (16  July - 20 J u l y )  a r d  l a t e s t  in Srescent Rivers and Fish Creek 



Table  1. Sockeye salmon commercial c a t c h  i n  numbers o f  f i s h  by f i s h e r y  and da te ,  Upper Cook I n l e t ,  19801. 

-- - --- ---- - - - 

Northern D i s t  Northern D i s t  Central D i s t  Central D i s t  Kalgin Island Salarnatof Kalifonsky Cohoefiinilchik Total 
Date East-side Se t  West-side Se t  Brif t West-side Se t  Se t  Beach Se t  Beach Set  Beach Se t  

---- -- --- 
6/16 Closed Closed Closed 1,705 Closed Closed Closed Closed 1,705 
6/20 Closed Closed Closed 460 Closed Closed Closed Closed 460 
6/23 Closed Closed Closed 4,335 Closed Closed Closed Closed 4,335 
6/27 16 9 121 10,719 4,781 10 1,114 7,912 12,789 37,615 
6/30 3 94 294 1,125 7,615 3,596 712 6,225 12,000 31,961 
7/04 691 294 14,172 13,447 10,620 1,186 4,138 28,592 73,140 
7/05 Closed Closed Closed Closed Closed Closed Closed 3,437 3,437 
7/07 212 7 2 96,730 5,711 10,381 8 51 651 10,719 125,327 
7/11 1,199 8 1  Closed 6,693 Closed Closed Closed 44,487 52,460 
7/14 156 901 378,987 5,307 7,493 405 13,196 51,737 458,182 
7/16-17 Closed Closed Closed Closed Closed Closed Closed 76,556 76,556 
7/18 14,765 20,699 Closed 9,806 Closed Closed Closed Closed 45,270 
7/19 Closed Closed 173,322 Closed 9,977 62,592 46,496 27,798 320,185 
7/21 12,204 24,126 49,238 2,968 4,309 17,505 15,143 9,081 134,574 
7/22 Closed Closed Closed Closed Closed 7,006 5,392 6,056 18,454 - 7/23 4,269 10,679 30,174 8,257 1,476 9,162 9,680 5,833 79,530 

' 7/24 Closed Closed Closed Closed Closed 4,753 5,989 2,325 13,067 
7/25 3,344 3,542 11,511 3,708 1,521 9,631 6,385 4,954 44,596 
7/28 2,355 3,504 3,186 1,314 1,706 5,174 2,231 2,645 22,115 
7/30 878 1,506 3,579 1,124 95 9 2,015 1,058 1,540 12,659 
8/01 868 7 20 2,388 7 38 800 1,109 1,084 96 4 8,671 
8/04 604 914 2,275 7 95 1,235 1,080 897 1,340 9,140 
8/06 6 40 408 Closed Closed Closed Closed Closed Closed 1,048 
8/08 468 23 Closed 574 1,158 809 4 18 1,069 4,519 
8/11 108 3 Closed 210 8 07 100 95 306 1,629 
8/13-14 Closed Closed 86 Closed Closed 413 17 9 360 1,038 
8/15 13  Closed 26 117 254 68 67 114 659 
8/18 Closed Closed 0 159 40 Closed Closed Closed 199 
8/22 Closed Closed 43 43 16 3 Closed Closed Closed 249 
8/ 25 Closed Closed 36 27 80 Closed Closed Closed 143 
8/29 Closed Closed 20 26 2 Closed Closed Closed 48 
9/01 Closed Closed 17 83 4 Closed Closed Closed 104 
9/05 Closed Closed Closed 2 6 Closed Closed Closed 8 

9/08 Closed Closed 1 Closed Closed Closed Closed Closed 1 
9/12 Closed Closed Closed Closed 121 Closed Closed Closed 122 
Total 43,337 67,887 777,635 80,005 56,718 125,685 127,236 304,702 1,583,205 
- ---- - -- ---- 

I Catch f i g u r e s  a r e  p r e l i m i n a r y  data .  



Table 2. Sockeye salmon escapement by date and system, Upper Cook Inlet 19801. 

Susitna Kenai Kasilof 

Cate B i l y  Omdative Daily CLnnulative Daily Omulative 



Table 2 .  Sockeye salmon escapement by date and system, Upper Cook Inlet  19801 
(continued). 

Crescent2 ~ i s h 3  Packers 

Date Daily CLlnulative Daily Cmulative Daily Cumulative 

17 
43 
57 
83 
lll 
130 
168 
191 
204 
219 
230 
258 
275 
342 

4,021 
8,483 
10,990 
18,001 
24 ,8 67 
32,825 
42,528 
50,258 
52,975 
54,082 
57,056 
57,558 
5B ,075 
59,055 
59,6% 
60,197 
60,807 
61,525 
61,709 
61,852 
62,025 
62,105 
62,195 
62,285 
62,321 
62,396 
62,436 
62,489 
62,526 
62,548 
62,562 
62,585 
62,606 
62,613 
62,618 
62,620 
62,621 
62,623 
62,625 
62,627 
62,628 

Escapement figures for Susi tna,  Kenai , and Kasi lof Rivers represent final 
apportioned sonar counts. 

2 Crescent River escapement figures represent unapportioned sonar counts. 
3 Fish Creek escapement figures represent final weir counts 

Packers Creek escapement figures represent weir counts provided by the Cook 
Inlet  Aquaculture Association. 
NO counts available, observations were not possible because of high water. 
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(20 July - 26 Ju ly ) .  Peak escapement counts on the Susitna River occurred 
from 19 July through 23 July. 

Age Composition 

Age composition differed s ignif icant ly  between the r i v e r ' s  escapements and 
between f i sher ies .  Changes in age composition i s  also evident through time. 
Age data alone has often ass is ted  in understanding the stock composition of 
the catch during the f ishing season. 

Escapement Samples : 

The sex and age composition of samples collected from the Susitna, Kenai, 
and Kasilof Rivers are  reported by date Tables 3-5. Numbers of f i s h  by age 
c lass  are presented by r ive r  system and time in Table 6. 

Age 5, f i s h  were most abundant in the Kenai River comprising 45.1% of the 
escapement; while age 4, f i s h  represented 27.7% of the run. In the Susitna 
River the percentage of age 4, and age 5, f i s h  were similar  (50.0% and 36.2%, 
respectively).  Age 4, f i sh  dominated (58.7%) in the Kasilof River and age 5, 
f i sh  (27.82) were second in abundance. In the Crescent River there was a 
preponderance of age 5, f i sh  (86.9%), conversely age 4, f i s h  (68.9%) prevailed 
i n  Fish Creek. Packers Creek escapement was comprised mostly of age 5, f i s h  
(69.8%) followed by age 6, f i sh  (24.3%). 

Differences in age composition through time were exhibited in the Susitna,  
Kenai , and Kasi lof Rivers. In a1 1 three r ivers  age 5, f i sh  were most abun- 
dant ear ly  in the run; whereas age 4, f i sh  dominated l a t e r .  

Commercial Catch Samples: 

The age composition of the commercial catch i s  shown by f ishery  and date in 
Tables 7-14. Age composition in the Northern Dis t r i c t  were similar  f o r  the 
east-side (age 4 45.2% and age 5, 32.8%) and the west-side (age 4, 40.8% 
and age 5, 41.7%f s e t  net catches. The Central Dis t r i c t  d r i f t  harvest was 
comprised mostly of age 5, f i s h  (49.7%) followed by age 4, f i sh  (31.6%). The 
percentages of age 4, f i sh  decreased while the age 5, percentages increased 
in s e t  net catches south t o  north along the Central Dis t r i c t  east-side beaches. 
Percentages of age 4, and age 5, f i sh  harvested by beach were: Cohoe/Ninilchi k 
(4, ,  41.8% and 5,, 35.0%), Kalifonsky (4,, 26.9% and 5,, 47.8%),  and Salamatof 
Beach (4 , ,  19.9% and 5 , ,  48.7%). 

In swnmary, (Table 15) the majority of f i sh  harvested in Upper Cook In l e t  were 
age 5, f i sh  (47 .2%)  followed in abundance by age 4, (31.5%), age 6, (10.6%), 
age 5, (10.5%),  and a l l  others (3 .2%).  

Stock Ident i f ica t ion 

In t h i s  section we outl ine the pert inent  data used t o  develop the f inal  e s t i -  
mates of each r i v e r ' s  contribution to the catch. Of par t icular  importance 
are  the estimates of t e s t  c lass i f i ca t ion  accuracy and the confidence coeff i -  
c ients  associated with age speci f ic  stock estimates which are  indicators of 
the power of the analyses. 
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Table 6 .  Age and sex composit ion by r i v e r  o f  sockeye salmon escapement, Upper Cook I n l e t ,  1980. 

t<lvcc Date Sample 4 5 5 6 Otl~er Total 
Si 7e 2 2 3 3 

I k l e  Female Total Fhlc Female Total f b l e  Female Total Ehle Fem~de Total lble Fcrn~ale Total l b l e  Female 'rota1 ....................................................................................................................................................... 
.Wnitna k r l a l l  399 fbmtrrs 2,447 1,072 4,319 2,332 3,572 5,904 172 230 402 310 322 632 92 130 230 5,353 6,134 11,487 
Rivcr 7/01-7/18 h r c c n t  21.3 16.3 37.6 20.3 31.1 51.4 1.5 2.0 3.5 2.7 2.0 5.5 0.0 1.2 2.0 46.6 53.4 100.0 

f 
-.., Total 023 Ehnnl*?rs 46,902 40,500 95,402 21,535 47,500 69,035 3,221 5,731 0,952 3,379 6,590 9,969 6,163 1,345 7,500 81,200 109,666 190,066 

'? Percent 24.6 25.4 50.0 11.3 24.9 36.2 1.7 3.0 4.7 1.0 3.4 5.2 3.2 0.7 3.9 42.5 57.5 100.0 

Total 715 thkx?rs 71,159 57,503 128,742 00,967 120,279 209,246 27,6118 47,489 75,137 21,902 24,905 46,087 3,036 190 4,076 205,512 250,526 464,030 
k r c e n t  15.3 1 2 . 4 '  27.7 17.5 27.6 45.1 6.0 10.2 16.2 4.7 5.4 10.1 0.0 0.1 0.9 44.3 55.7 100.0 ----------------------------------------------------------------------------------------------------------------------------------------------------- 



Table 6.  Age and sex composition by r iver  of sockeye salmon escapement, Upper Cook In le t ,  1980 (continued). 

......................................................................................................................................................... 
River Date Sample 4 5 5 6 Othcr Totn 1 

s i z e  2 2 3 3 
Ih1.e Fem~al c ToLal I,hle Ponnle Total  r.blc Female ~ o t h  Ehle Female Total  I%lr Female Total l>ble  F ~ n l a l e  Total ........................................................................................................................................................... 

Kanflol: Ibriorl 1 204 F h n h r o  23,095 20,529 43,624 16,765 13,430 30,195 3,764 2,900 6,672 2,566 2,481 5,047 0 0 0 46,191 39,347 05,53R 
River G/22-7/15 Wrcent  27.0 24.0 51.0 19.6 15.7 35.3 4.4 3.4 7.8 3.0 2.9 5.9 0 0 0 54.0 4G.0 100.0 

P e r i d  3 407 Numlrrs 0,155 21,800 30,043 1,210 5,540 6,750 156 156 312 70 78 156 1,670 711 1,756 11,277 27,740 3P,017 
7/25-0/13 Pcrccnt 20.9 56.1 77.0 3.1 14.2 17.3 0.4 0.4 0.8 0.2 0.2 0.4 4.3 0.2 4.5 7n.9 71.1 100.0 

I 
4 

a Total 899 Nunihcrn 45,042 63,075 100,117 22,274 29,000 51,274 7,383 7,363 14,746 3,241 5,126 8,367 1,670 70 1,756 79,619 104,641 104,260 
I Percent 24.5 34.2 50.7 12.1 15.7 27.n 4.0 4.0 8.0 1.7 2.8 4.5 0.9 0.1 1.0 43.2 56.8 100.0 

C r c c n n t  Total  511 fhrmhcro 3,544 2,362 5,906 34,165 44,795 70,960 1,363 1,272 2,635 545 909 1,454 909 999 1,908 40,525 50,338 90,n63 
River 7/07-0/14 Percent 3.9 2.6 6.5 37.6 49.3 f16.9 1.5 1.4 2.9 0.6 1.0 1.5 1.0 1.1 2.1 44.6 55.4 100.0 

Fish Total 351 t ~ h r m t e r ~  19,791 23,360 43,151 4,022 4,023 9,645 1 B R  3,569 3,757 188 1 R R  376 4,447 1,252 5,699 29,436 33,192 62,GM 
Crwk 7/04-8/27 h c c c n t  31.6 37.3 611.9 7.7 7.7 15.4 0.3 5.7 6.0 0.3 0.3 0.6 7.1 2.0 9.1 47.0 53.0 100.0 

Packerr; Total 374 Numbers 313 132 445 165 313 470 4,190 7,32511,515 2,293 1,716 4,009 50 0 50 7,011 9,4R6 16,497 
Iake 6/24-0/14 & r c ~ n t  1.9 0.8 2.7 1.0 1.9 2.9 25.4 44.4 69.8 13.9 10.4 24.3 0.3 0 0.3 42.5 57.5 100.0 .............................................................................................. ................................. 



Table 7. Age compos i t i on  by d a t e  o f  t h e  Nor the rn  D i s t r i c t  e a s t - s i d e  s e t  n e t  sockeye salmon ha rves t ,  
Upper Cook I n l e t ,  1980. 

Sample 4 5 5 6 
Date Size 2 2 3 3 Other mtal 

Prior 1 
7/04 0 Mmbere 307 133 92 24 7 563 

Percent 54.6 23.6 16.4 4.2 1.2 

7/04 165 Nunbers 378 163 113 29 8 691 
Percent 54.6 23.6 16.4 4.2 1.2 

7/07 60 Nunbers 120 28 53 7 4 212 
Percent 56.7 13.3 25.0 3.3 1.7 

7/11 160 Numbere 78 0 180 225 14 0 1,199 
Percent 65.0 15.0 18.8 1.2 0 

7/18 160 M ~ ~ K s  7,737 5,374 1,654 0 0 14,765 
Percent 52.4 36.4 11.2 0 0 

7/22 266 Mnrbers 5,004 4,308 2,343 549 0 12,204 
~ercent 41 .O 35.3 19.2 4.5 0 

7/23 229 Mmbers 1,883 820 1,417 149 0 4,269 
Percent 44.1 19.2 33.2 3.5 0 

7/25 227 Nunbers 1,177 1,151 869 117 30 3,344 
Percent 35.2 34.4 26.0 3.5 0.9 

After 
7/25 0 m r s  2,089 2,041 1,543 208 53 5,934 

Percent 35.2 34.4 26.0 3.5 0.9 
--- - 

Total 1,297 kmbers 19,574 14,219 8,325 1,107 112 43 ,337 
Percent 45.2 32.8 19.2 2.6 0.2 

l Scales were n o t  c o l l e c t e d  p r i o r  t o  7/04 o r  a f t e r  7/25. Age compos i t i on  e s t i m a t e s  f rom 7/04 were 
a p p l i e d  t o  t h e  t o t a l  c a t c h  made p r i o r  t o  t h a t  da te ,  s i m i l a r l y  age compos i t i on  e s t i m a t e s  f r o m  7/25 
were a p p l i e d  t o  t h e  t o t a l  c a t c h  made a f t e r  7/25. 
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Table 11. Age composition by da te  of the  Kalgin Island s e t  ne t  sockeye salmon harves t ,  Upper Cook 
I n l e t ,  1980. 

................................................................................................... 
Sample 4  5  5  6  

D a t e  S l z e  2  2  3  3  O t h e r  T o t a l  ................................................................................................... 
P r i o r  I 
7/04 0  Ilun~be r  a 775 2 ,117  335 379 

P e r c e n t  21.5 58.7 9.3 10.5 

7/04 1 7  2  Numbers 2 , 2 8 3  6 , 2 3 4  980 1 , 1 1 5  
P e r c e n t  21.5 58.7 9.3 10 .5  

7/07 174 Numbers 3 ,343  5 ,014  1 , 4 3 2  592 
P e r c e n t  32.2 48.3 13.8 5.7 

7/14 1 7 3  Numbers 2 ,166 3 ,072  1 , 9 4 8  217 90 7 , 4 9 3  
P e r c e n t  28.9 41.0 26.0 2.9 1.2 

7/19 1 0 3  Number 8 1 , 3 5 7  5 ,138  1 , 1 5 7  2 ,325  
P e r c e n t  13.6 51.5 1 1 . 6  23.3 

7/21 256 Number a 452 1 , 6 3 3  1 , 2 8 0  944 
P e r c e n t  1 0 . 5  37.9 29.7 21.9 

7/23 241 N111nber 5  5 490 515  416 
P e r c e n t  3.7 33.2 34.9 28.2 

7/ 2 5  1 6 1  Numbers 9 4 294 736 397 0  1 , 5 2 1  
P e r c e n t  6.2 19 .3  48.4 26.1 0  

ALter 2 
7/25 0  Elun~her a 455 1 , 4 1 6  3 ,550  1 , 9 1 4  0  7 , 3 3 5  

P e r c e n t  6 .2  19 .3  48.4 26.1 0  ................................................................................................... 
T o t a l  1 , 2 8 0  ' Numbers 10 ,980  25,400 1 1 , 9 4 1  8 , 2 9 9  9 0  5 6 , 7 1 0  

P e r c e n t  19.4 44.0 21.0 14 .6  0.2 ................................................................................................... 

I Scales were not co l lec ted  p r i o r  t o  7/04 o r  a f t e r  7/25. Age composition est imates  from 7/04 were 
applied t o  the  t o t a l  catch made p r i o r  t o  t h a t  d a t e ,  s imi l a r ly  age composition est imates  from 7/25 
were applied t o  the  t o t a l  catch made a f t e r  7/25. 

2 Scales were not co l lec ted  on 7/18. Age composition est imates  from 7/14 and 7/21 were averaged and 
the  average age est imates  were applied t o  the  7/18 catch.  
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Table 14.  Age composit ion by d a t e  o f  t h e  Cohoe/Ninilchik Beach s e t  n e t  
sockeye salmon h a r v e s t ,  Upper Cook I n l e t ,  1980. 

-1e 4 5 5 6 
Date Size 2 2 3 3 Otter  Total 

6/27l 0 Nuhers  
Percent 

6/30 182 MKS 
Percent 

7/04 168 lrhmrbers 
Percent 

7/05 164 Mrmbers 
Percent 

7/07 203 Embers 
Percent 

7/11 173 Numbers 2l,354 12,101 6,986 2,046 0 44,487 
Percent 48.0 27.2 20.2 4.6 0 

7/14 166 Mrmbers 19,660 20,591 6,519 4,967 0 51,737 
Percent 38.0 39.8 12.6 9.6 0 

7/16-17 458 Ehrmbers 33,455 24,728 7,885 10,335 153 76,556 
Percent 43.7 32.3 10.3 l3.5 0.2 

7/19 173 W r s  8,200 9,646 5,448 4,337 167 27,796 
Percent 29.5 34.7 19.Q 15.6 0.6 

7 / 2  294 NLwbers 3,305 2,870 1,698 1,208 0 9,081 
Percent 36.4 31.6 18.7 U .3 0 

7/22 0 Nmbers 2 ,U4  2,628 775 515 24 6,056 
Percent 34.9 43.4 12.8 6.5 0.4 

7/23 222 Lurkers 1,919 3,412 206 U 4  62 5,833 
Percent 32.9 58.5 4.9 2.3 1.4 

After 7/25] 0 Rmbers 2,860 3,285 1,226 884 83 8,338 
Fercent 34.3 39.4 14.7 10.6 1 .o 

Totrll 2,401 m r s  127,379 106,794 40,829 29,118 582 304,702 
Percent 41.8 35.0 U .4  9.6 C.2 

S c a l e s  were n o t  c o l l e c t e d  on 6/27 o r  a f t e r  7/25.  Age composi t ion e s t i m a t e s  
from 6/30 were a p p l i e d  t o  t h e  6/27 c a t c h  and age  composi t ion e s t i m a t e s  from 
7/25 were a p p l i e d  t o  t h e  t o t a l  c a t c h  made a f t e r  7/25.  

2 S c a l e s  were n o t  c o l l e c t e d  on 7 /22 ,  age  composit ion e s t i m a t e s  from 7/21 and 
7/23 were averaged and a p p l i e d  t o  t h e  7/22 c a t c h  

3 S c a l e s  were n o t  c o l l e c t e d  on 7 /24 ,  age composi t ion e s t i m a t e s  from 7/23 and 
7/25 were averaged and a p p l i e d  t o  t h e  7/24 c a t c h .  
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Summary S t a t i s t i c s  f o r  Scale Measurements: 

Summary s t a t i s t i c s  fo r  variables measured from age 5, and age 4, sca les  a re  
presented in Table 16 and 17, respectively.  S t a t i s t i c s  f o r  a l l  the measured 
variables a re  shown even though only variables NC1 through ID5 were used in 
the  analyses. The var iables  which provided the  g rea tes t  discriminatory 
power between stocks included the f i r s t  summer in freshwater (NC1, ID1 ) and 
plus growth (NC3, ID3). 

Class i f ica t ion Accuracy: 

Class i f ica t ion matrices f o r  a l l  5, and 4, stock iden t i f i ca t ion  models con- 
s t ructed a re  presented in Tables 18 and 19, respectively.  

The average overall c l a s s i f i c a t i on  accuracies f o r  the age 5, 4-way, 3-way, 
and 2-way models were 55.5%, 63.1%, and 75.4%, respectively.  In the age 5, 
analys is  Crescent River was c l a s s i f i ed  most accurately and Susitna River 
the l e a s t .  Class i f ica t ion of Kasilof River was s l i g h t l y  be t t e r  than t h a t  of 
Kenai River. In general samples from the Susitna River were most often mis- 
c l a s s i f i ed  as Kasilof River and vice versa. 

Class i f ica t ion accuracies of age 4, stock iden t i f i ca t ion  models were be t t e r  
than the accuracies of age 5, models. The average overall  c l a s s i f i c a t i on  
accuracy f o r  age 4, 4-way, 3-way, and 2-way models were 61.6%, 70.6%, and 
83.2%. Fish Creek scale  pat terns  were very d i s t an t  and were cor rec t ly  c l a s s i -  
f ied  98.0% of the time. Susitna River had the poorest c l a s s i f i c a t i on  accuracy 
and Kenai and Kasi lof  Rivers were intermediate. 

Age Specific Stock Composition Estimates: 

Stock composition estimates and t h e i r  90% confidence in te rva l s  developed 
from scale  pat tern  analys is  of age 5, and age 4, f i s h  a re  presented in  Table 
20 and Table 21, respectively.  Confidence coef f i c ien t s  varied considerably, 
primarily because of d i f ferences  i n  c l a s s i f i c a t i on  accuracy. 

Mi grat ion Rates : 

Estimates of migration times from individual f i she r i e s  t o  the r i v e r ' s  enum- 
era t ion s i t e s  a r e  reported in Table 22. Migration times t o  Fish Creek, 
Susitna,  and Crescent Rivers were long and ranged from 7 t o  14 days; whereas 
migration times t o  the Kenai and Kasilof Rivers were subs tan t ia l ly  shor ter  
ranging from 1-4 days. 

Catch Apportionment 

In t h i s  section we present estimates of each r i v e r ' s  contribution t o  the 
1980 Upper Cook In l e t  commercial harvest.  Stock estimates a r e  reported by 
age c lass  and date f o r  each f ishery .  



Table  16. Mean (x) and s tandard  d e v i a t i o n  ( s )  f o r  each v a r i a b l e  measured f rom age 5, sockeye salmon sca les  
f rom spawning l o c a t i o n s  i n  Cook I n l e t ,  1980. 

............................................................................ 
& ~ o l  M K e ~ d  f a e l l o f  Creecent 

Var i d l e  Ehle ~ e w f e  %to1 Male Female l b t a l  Mole Female Total Hale Feinale 'Ibtal ------------------------------------------------------------------------------------------------------ 
Length f 5 7  5 7  525.22 75:# 58!:1! 585:7! 594:81 5S$:S3 : %1:7b 27.03 533:!# SS3:Q3 553:51 '2i:58 
W l  K 8.25 8.85 0.62 f:1:3 !:is5 !:a !:;I 8.48 8 2.72 2.63 2.67 .68 !:43 kit 1% 133 
ID1 X 108.17 113.20 111.26 80.77 80.95 88.87 113.36 114.55 114.14 84.51 P4:Si 02.26 

13 31.19 30.95 31.06 21.24 21.44 21.30 18.05 19.74 19.13 15.72 15.46 

W2 It 2.92 2.87 3.14 2.92 i:18 f :%S 2.65 
B 0.70 0.74 .76 0.68 0.63 8% $28 

1D2 K 21.73 22.72 22.34 23.54 22.48 22.97 24.03 22.42 22.98 19.14 20.79 20.20 
8 6.40 5.72 5.99 6.82 6.44 6.62 6.49 5.59 5.96 5.05 4.70 4.08 

K 3  R 
B f : 3: kd! 1.53 1:&1 !:if 1 3 6  kj? f:38 2.41 : 1 :  : t : 3 9  1 5  2 1 

ID3 x E:!! f :  35:15 M:!! !3:81 f283 8 :  13::; : fTo6' 2.68 fl:8$ f7.52 
B 2.92 

I Nc4 X 17 4 18.08 18.14 10.56 18.5 18.57 10.49 18.05 18.72 
3:1! 

1 .70 17.92 
4.30 

18.2 
2 . d  2 . J  L> a 3. 9 2.33 2.24 2.10 2.15 2.47 2.32 2.37 

0 
I 1114 K 7 1 . 5 1  1 0 2 . 2  782.26 294.00 209.9i 291 .9  301.00 297 9 2 9 8 . 8  

32:!6 
307 .qk  

86.30 50.J6 40.75 36.96 36. 36.84 30.42 31.g2 3!j:12 35. 3!k!! 
l a  " !:Pi 5.81 5.89 5.95 5.73 5.83 5.49 5.31 5.37 5.51 5.40 5.49 

B 1.15 1.15 1.39 1.29 1.33 1.10 1.21 1.17 1.30 1.23 1.28 

I D5 2 I!:f5 I?:;? 76.32 7 5 f8.68 
28:oP Id:!$ I::% IS:S~~ Ia:s: I;:;! 72.99 

20.20 7.38 10;22 

K 6  " lJ:l!l 1 13 '4:If 4:26 
19.82 19.87 19.85 10.29 17.78 17 9 19.55 19 1 

3 :o$ 2:71 
19.29 

e 3.04 3.25 3.15 3.04 3.00 2.70 2.73 

I06 f 283.42 200.24 281.47 326.76 321.04 323.67 307.67 296.02 300.10 329.63 315.60 320.58 
8 60.55 47.96 53.03 49.27 49.27 49.23 46.1A 47.47 47.24 47.20 45.74 46.63 

K 7  
- 
x 
a i!:E 4.81 4.79 4.7i 4.31 4.47 4.70 !:Pk 4.81 

1.09 !:I70 4.75 
0.90 0. 00 1.0 0.96 1.03 1.06 1.08 

- 
ID7 x 56.55 56.35 56.43 55.91 53.93 54.04 52.57 47.61 49.34 54.03 53.91 53.95 

e 11.27 11.03 11.10 12.10 15.10 13.04 12.88 11.22 12.03 12.87 13.46 13.22 

Em - 
x 11.69 10.72 11.10 12.54 11.94 12.22 1.74 10.03 9. 3 11.93 1 33 

1 3 7  I:95 
11.54 

B 2.26 1.78 2.03 2.33 2.04 2.19 .69 1.96 2.07 2.01 

IOll ii 18 60 1 4 9  19 8 1 5.54 109. 6 151.10 153.18 152.45 189.85 176.68 
33:fls '48:Z 3 2 : J  3 9  j2 .M 35.86 37.37 

101.35 
.------.--------------------w---p--------------- 

27.94 27.69 35.29 29.70 32.33 ----------------- 



Table 17. Mean (x) and standard dev ia t i on  ( s )  f o r  each va r iab le  measured from age 4, sockeye 
salmon scales from spawning l oca t i ons  i n  Cook I n l e t ,  1980. 

I-----------_---------------------------- -- 
P ' i !  Total Kenai Ka(agf Fish 

Variable tlele Male Female Total 
- ~ - - I - L I - - - Y I - - - - I C I - - - I - - - - - -  

Male --- m a 1  -- Total 

Length K 4i1:44 5!?:QS 55Z:11 474 6 492 0 4 0. 9 1 

B 
4 5 84 

40195 35123 a5.95 4!k?f 43!:d7 !0:85 1 

ElCl 
- 
X !:a! 10.21 9.78 8.41 
8 2.86 2.96 3.68 : i t  ! P:3Z 8:B !:a 19 4 

- 2117 

ID1 x 115.02 12 .52 1 1 18 105.36 115.67 109 1 112.24 112.20 112.22 
B 32.89 3f.69 $2:70 37.83 41.27 39:31 16.14 16.12 16.10 *t'B:!j 

W 2  T i  2.99 3.20 3.10 3.07 3.11 3.09 3.49 3.47 
8 0.72 0.68 0.70 0.73 0.79 0.75 0.85 0.77 kt! 8: t3 - 

ID2 x 22.81 23.72 23.30 22.76 23.90 23.17 26.85 26.06 26.41 24.67 
B 6 .ll 5.95 6.03 6.49 6.71 6.57 7.21 6.82 6.99 5.54 

K 3  K 2.5J 
i3 1.6 f:$B kt? 2 :  I :  2:Bf i:l! t:82 I:!! b:4i - 

ID3 x 21.05 fa:!! 18.99 18.02 15.18 : !  13.72 
31.8 
18.91 IB:$$ 8 9.88 10.32 6.79 

NC4 Ti 18.74 18. 2 
2.77 '82:7$ 19.80 20.26 20.02 

l92:i;9 
18.94 

l8:8 
17.97 

8 2.22 2.71 2.17 2.53 2.07 2.27 

ID4 
- 
x 310.37 323.57 32 16 327 8 341 4 332.81 332.50 328. 1 3 0 50 

45104 36:15 42. 34.81 35:97 
300.54 

B 35.76 37.92 38196 37.77 39.46 

NCS X j.41 4.97 f .90 5.43 1183 5:fi !:a$ B .06 1.16 .08 1.25 1: 1; 7: 8 kg! - 
 ID^ x 7!:8! : I8:as 8 f k48  !$:a 1 1 1334 fkf! 

8 - 
NC6 x 18.22 1 . 1  '!:8Q 5.40 'J:Sti 1 82 

8 2.69 '!:g9 '5:!! 8:69 '13' l!:# l3:E - 
ID6 x 287.41 279.60 28 22 292.41 297.60 294.31 284.90 293.24 289.54 224.40 

B 46.31 42.06 41117 53.34 49.33 51.85 43.56 47.70 46.01 49.32 
---- -- - - 

Breakdown by sex and l eng th  measurements are no t  ava i l ab le  from F ish  Creek. 



Table 18. Test class i f icat ion matrices from discriminant analvses of 
Susi tna ,  Kenai , Kasi lof , and Crescent River age 5, ;ockeye 
salmon, 1980. 

Pctudl. Group Classif ied Group of Origin 
of Origin 

Susitna Kenai Kasilof Crescent 

Susitna 100 A .I60 .260 .I70 
Kenai 100 .140 a .200 .110 
Kasilof 100 .280 .NO A%!. .005 
Crescent 100 .004 .22O .070 AX! 

Overall correct ly  c l a s s i f i ed  = .555 

Actual Group 
of Origin Size 

Class i f ied  Group of Origin 

Susitna Kenai Kasilof 

Susitna 100 Am .240 .260 
Kenai 100 -210 2!!a .230 
Kasilof 100 -340 .OO8 3 

Overall correct ly  c l a s s i f i ed  = -547 

Actual Group 
of Origin 

Sample 
Size  

Class i f ied  Group of Origin 

Sus i tM K e n a i  Crescent 

susitna 100 Ai! .250 2 7 0  
Kenai 100 ,280 .lo0 
Crescent 100 ,006 -240 a%u 

- 

Overall correct ly  c l a s s i f i ed  = -633 

Note: Underlined proportions represent proportion correctly c lass i f i ed ,  
a l l  other proportions are misclassified. 



Table 18. Test c lassif icat ion matrices from discriminant analyses of 
Susi tna,  Kenai , Kasi lo f ,  and Crescent River age 5, sockeye 
salmon, 1980 (continued). 

Actual Group W~le  Clas s i f i ed  Group of Origin 
of Origin Size 

-- - - -  

Susi tna  Kasilof Crescent 

Sus i tna  100 2 L . Q  .290 .200 
Kasilof 100 .320 a .060 
Crescent 100 .060 .lo0 .840 

--- ---- --------- 
Overall  co r r ec t l y  c l a s s i f i e d  = .657 

- --- ---- - ---- 
Actual Group Sample C la s s i f i ed  Group of Origin 
of Origin S i ze  

Kenai Kasilof Crescent 

Kenai 100 .560 ,270 .170 
Kzsilof 100 .I20 ii5Q .090 
Crescent 100 ,220 .070 A&. 

Overall co r r ec t l y  c l a s s i f i e d  = ,687 

Actual Group ~ l e  C la s s i f i ed  Group of Origin  
of Origin Size 

Susi tna  Kenai 

Susitna 100 A.!u .320 
K e n a i  100 .320 A@.l 

Overall co r r ec t l y  c l a s s i f i e d  = ,680 

-Continued- 



Table 18. Test c l a s s i f i c a t i o n  ma t r i ces  from d i s c r i m i n a n t  analyses o f  
Susi tna ,  Kenai , Kasi l o f ,  and Crescent R i ve r  age 5, sockeye 
salmon, 1980 (con t inued) .  

Actual Group 
of Origin 

S w l e  
Size 

Classified Group of Origin 

-- - 
Susitna Kasilof 

Susitna 
Kasilof 

- - -- - - - --- -- - - 

Overall correctly classified = -665 

Actual Group Sample Classified Group of Origin 
of Origin Size - 

Susitna Crescent 

Susitna 
Crescent 

Overall correctly classified = .735 

Actual Group 
of Origin 

Sample 
Size 

Classified Group of Origin 

Kenai 
Kasilof 

Kenai Kasilof 

Overall correctly classified = -770 



Table 18. Test c l a s s i f i c a t i on  matrices from discriminant analyses of 
Susitna,  Kenai, Kasilof, and Crescent River age 5, sockeye 
salmon, 1980 (continued) . 

Actual Group Sample Classified Group of Origin 
of Origin Size 
- - - - - - - - - - - - - - - - - - - _ I - - - - -  

Kenai Crescent 

Kenai 
Crescent 

Overall correctly classified = .775 

Actual Group 
of Origin 

Sample 
Size 

Classified Group of Origin 

Kasilof 
Crescent 

1------1--1------1_----1--1------1_---------------- 

Overall correctly classified = .890 



Table 19. Test c l a s s i f i c a t i o n  ma t r i ces  from d i s c r i m i n a n t  analyses o f  
Susi t na  R ive r ,  Kenai R ive r ,  Kasi l o f ,  R ive r ,  and F i s h  
Creek age 4, sockeye salmon, 1980. 

Actual Group 
of Origin 

Sample 
Size  

Class i f i ed  Group of Origin 

Susitna Kenai Kasilof Fish 

Susitna 125 & ,256 .296 -024 
Kenai 100 -170 AkQ .240 ,080 
Kasilof 125 ,256 .192 ,552 .OOO 
Fish 100 -020 -000 .OOO A%@ 

Overall correct ly  c l a s s i f i ed  = .616 

A c t u a l  Group Sample Class i f i ed  Group of Origin 
of Origin S ize  

Susitna Kenai &si lo£ 

Susitna 1 25 & .264 .272 
Kenai 100 -210 a.zB .210 
Kasilof 125 -224 .208 .568 

- - ----- 

Werall correct ly  c l a s s i f i ed  = ,537 

Actual Group Sample Class i f i ed  Group of Origin 
of Origin S i ze  

Susitna 
Kasilof 
Fish 

Susitna Kasilof Fish 

- -  -- 

CNerall correct ly  c l a s s i f i ed  = .767 

Note: Under l i ned  p ropo r t i ons  represen t  p ropo r t i ons  c o r r e c t l y  c l a s s i f i e d ,  
a l l  o t h e r  p ropo r t i ons  a re  m i s c l a s s i f i e d .  



Table 19. Test c l a s s i f i c a t i on  matrices from discriminant analyses of 
Susitna River, Kenai River, Kasilof River, and Fish Creek 
age 4, sockeye salmon, 1980 (continued).  

Actual Group Sample Class i f i ed  Group of Origin 
of Origin S i ze  - --- -- --- 

S u s i t M  Kenai Fish  

Sus i tna 125 Ai!B -280 .032 
Kenai 100 ,340 a .080 
Fish 100 ,030 .010 L!a! 

Overall cor rec t ly  c l a s s i f i e d  = ,743 

- --- ---------- - ---- 
A c t u a l  Group Sample Class i f i ed  Group of Origin 
of Origin S ize  

Kenai Kasilof Fish 

Kenai 100 .610 .310 ,080 
Kasilof 125 -264 A!fi .OOO 
Fish  100 ,000 -020 .980 

Overall cor rec t ly  c l a s s i f i e d  = -775 

Actual Group Sample Class i f i ed  Group of Origin 
of Origin S i ze  

Susi tna  Kenai 

Susi  tna 1 25 ~5!u -296 
K e n a i  100 ,330 .670 

- 
Overall cor rec t ly  c l a s s i f i e d  = ,687 

-Conti nued- 



Table 19. Test classification matrices from discriminant analyses of 
Susitna River, Kenai River, Kasilof River, and Fish Creek 
age 4, sockeye salmon,, 1980 (continued). 

Actual Group Sample Classified Group of Origin 
of Origin Size - 

Susitna Kasilof 

Sus i tna 
Kasilof 

- - 
Overall correctly classified = .676 

Actual Group Sample Classified Group of Origin 
of Origin Size - - -- 

Susitna Fish 

Susi tna 125 g6s .032 
Fish 100 .030 &%u 

- 

Overall correctly classified = .969 

Actual Group 
of Oriqin 

-1e 
Size 

Classified Group of Origin 

- - - - - 

Kenai Kasilof 

Overall correctly classified = .707 



Table 19. Test  c l a s s i f i c a t i o n  ma t r i ces  f rom d i s c r i m i n a n t  analyses o f  
Sus i tna River ,  Kenai R i ve r ,  K a s i l o f  R i ve r ,  and F i s h  Creek 
age 4, sockeye salmon, 1980 ( con t i nued ) .  

A c t u a l  Group 
of Origin 

Sample 
Size 

C la s s i f i ed  Group of Origin 

- 
Kenai F i sh  

Keriai 100 a .060 
F i sh  100 ,030 d!B 

Overall  c o r r e c t l y  c l a s s i f i e d  = ,955 

Actual Group 
of Origin 

Sample 
S i ze  

C la s s i f i ed  Group of Origin 

Kasilof F i sh  

Kasilof 1 25 ldQQ!2 0,000 
Fish  100 ,010 a 

Overall  c o r r e c t l y  c l a s s i f i e d  = .995 



Table 20. Stock composit ion est imates and 90% conf idence i n t e r v a l s  c a l c u l a t e d  from sca le  p a t t e r n  
analyses o f  age 5, sockeye salmon by f i s h e r y  and da te  f o r  Upper Cook I n l e t ,  1980. 

Fishery Date Susitna K e ~ i  I(ae1lof Creacent 
Proportion 909 C.I. Proportim 90% C.I. Proportion 90% C.I. Proportion 90% C.I. 

Northern District 7/2l-7/25 
West-side Set Net 

Central District 6/27 
Drift Net 

7/04 

Central District 7/04 .043 ( 0,.271) .la ( 0,.450) .a37 (.620,1.00) 
West-side Set Net 

7/07-7114 .Oe3 ( 0,.173) .917 (.827,1.00) 



Table 20. Stock composition estimates and 90% confidence in te rva l s  calculated from sca le  pattern 
analyses of age 5, sockeye salmon by f ishery  and date f o r  Upper Cook I n l e t ,  1980 
(continued). 

Fishery Date Sueitna Kenai Kaeilof Crescent 
Proportion 90% C.I. Proportion 90% C.I. Proportion 90% C.I. Proportion 90% C.I. 

Kalgin Island 7/04 .036 ( 0,.643) .473 (.114,.832) -396 ( OP.876) .095 ( Or.313) 
Set Net 

7/07 -030 ( Ot.282) .BOO (.573,1.00) .170 ( 0,.358) 

Salamatof Beach 7/19 
Set Net 

7/2l-7/23 

Kalifonsky Beach 6/27 -078 ( 0,.708) 2 8 5  ( 0,.624) .637 (.179,1.00) 
Set Net  

7/14 .398 ( 0,l.OO) .316 ( 0,.773) -286 ( 0,.801) 

Cohoe/Ninilchik 6/30 .2l6 ( 0,.913) .I32 ( 0,.485) .652 (.158,1.00) 
Beach Set Net 

7/14 .330 ( 0,l.OO) .I92 ( 0,.600) .478 ( 0,.995) 



Table 21. Stock composition estimates and 90% confidence in tervals  calculated from scale  
pattern analyses of age 4, sockeye salmon by f ishery and date f o r  Upper cook 
I n l e t ,  1980. 

Fishery Date Susi tna Kf?nai Kasilof Fish 
Proportion 90% C.I. Proportion 90% C.I. Proportion 90% C.I. Proportion 90% C.I. 

Nor t l ~ e r n  D i s t r i c t  7/04-7/14 
E a - L - s i c k  S c t  Net 

7/18 

Nor t l ~ e r n  I ~ i s t r i c t  7/04-7/14 
West-side Set Net 

7/18 

Centra l  D i s t r i c t  6/27 
U r i l t  Net 

7/04 
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Table 22.  Estimated migration times from the commercial f i she r i e s  of 
Upper Cook In le t  to  the contributary r i v e r ' s  counting loca- 
t ions i n  number of days. 

F i s h e r y  S u s i  t n a  Kenai  K a s i l o f  C r e s c e n t  F i s h  ............................................................................ 
N o r t h e r n  D i s t r i c t  8 3 4 1 4  8 

E a s t - s i d e  

N o r t h e r n  D i s t r i c t  7 3 4  
Wes t - s ide  

C e n t r a l  D i s t r i c t  11 3 3 
D r i f t  

C e n t r a l  D i s t r i c t  11 4  4  
Wes t - s ide  

K a l g i n  I s l a n d  1 0  3 3 11 10  

S a l a m a t o f  Beach 9 2 2  1 3  9 

K a l i f o n s k y  Beach 9 2 1 1 2  9 

C o h o e / N i n i l c h i k  1 0  3 2 1 2  1 0  
Beach ............................................................................ 



Catch Summary by F ishery :  

Est imates o f  t h e  numbers o f  f i s h  harvested by r i v e r  o f  o r i g i n ,  age c l ass ,  
and date a r e  o u t l i n e d  f o r  each f i s h e r y  i n  Tables 23-31. 

The Nor thern  D i s t r i c t  eas t - s i de  s e t  n e t  f i s h e r y  (Table 23) harvested 43,339 
sockeye salmon o f  which: 58.7% were Kenai R iver ,  22.0% Sus i tna  R i ve r ,  and 
19.3% F i s h  Creek. 

The Nor thern D i s t r i c t  west -s ide s e t  n e t  f i s h e r y  (Table 24) harvested 67,889 
sockeye salmon o f  which: 72.5% were Sus i tna  R i ve r ,  23.0% Kenai R i ve r ,  3.6% 
Crescent R i ve r ,  and 0.9% F i s h  Creek. 

The Cent ra l  D i s t r i c t  d r i f t  n e t  f i s h e r y  (Table 25) harvested 777,631 sockeye 
salmon o f  which: 35.0% were Kenai R i ve r ,  34.1% Kasi l o f  R iver ,  24.6% Sus i tna  
R iver ,  and 6.3% F i sh  Creek. 

The Cent ra l  D i s t r i c t  west -s ide s e t  n e t  f i s h e r y  (Tab le  26) harvested 80,000 
sockeye salmon o f  which: 79.1% were Crescent R i ve r ,  9.8% Sus i tna  R iver ,  
7.1% Kenai R i ve r ,  and 4.0% K a s i l o f  R iver .  

The K a l g i n  I s l a n d  s e t  n e t  f i s h e r y  (Table 27) harvested 56,718 sockeye salmon 
o f  which: 55.0% were K a s i l o f  R i ve r ,  20.4% Kenai R iver ,  14.1% Sus i tna  R i ve r ,  
and 10.5% Crescent R iver .  Th is  a l l o c a t i o n  does n o t  t ake  i n t o  account t h e  
c o n t r i b u t i o n  o f  Packers Creek. P resen t l y  we do n o t  have s u f f i c i e n t  da ta  t o  
make p r e c i s e  est imates o f  Packers Creek c o n t r i b u t i o n ,  however, we f e e l  t h a t  
t h i s  r un  may c o n t r i b u t e  s i g n i f i c a n t l y .  I f  you assume an average h i s t o r i c a l  
e x p l o i t a t i o n  r a t e  of 0.50 then approx imate ly  16,000 sockeye salmon harvested 
by t he  K a l g i n  I s l a n d  f i s h e r y  were o f  Packers Creek o r i g i n .  Based on age 
composi t ion t he  m a j o r i t y  of  these f i s h  would be f rom t h e  5, and 6, age 
c lasses.  

The Sal amatof Beach s e t  n e t  f i s h e r y  (Tab1 e 28) harvested 125,679 sockeye 
salmon o f  which: 59.7% were Kenai R iver ,  39.9% K a s i l o f  R iver ,  and 0 . 4 U i s h  
Creek. 

The Kal i f o n s k y  Beach s e t  n e t  f i s h e r y  (Table 29) harvested 127,237 sockeye 
salmon o f  which: 56.3% were K a s i l o f  R i ve r ,  37.2% Kenai R i ve r ,  6.4% Sus i tna  
R iver ,  and 0.1% F i s h  Creek. 

The Cohoe/N in i l ch ik  Beach s e t  n e t  f i s h e r y  (Table 30) harvested 304,698 
sockeye salmon o f  which:  65.6% were K a s i l o f  R iver ,  22.9% Kenai R iver ,  9.7% 
Sus i tna  R iver ,  and 1.8% F i s h  Creek. 

Stock Summary 

The t o t a l  r e t u r n  o f  sockeye salmon t o  Upper Cook I n l e t  i n  1980 was 2,575,846 
f i s h  o f  which 1,583 , I  91 (61.5%) were commerc ia l ly  harvested and 992,655 
escaped t o  spawn (Tab le  32) .  

The number of sockeye salmon es t imated  t o  have re tu rned  t o  t h e  Kenai R i v e r  
i n  1980 equaled 987,102 f i s h  which accounted f o r  38.3% o f  t h e  t o t a l  r e t u r n  
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Table 26. Stock composition estimates of sockeye salmon catches by a e class and date for  Central 9 Distr ic t  west-side se t  net fishery, Upper Cook In le t ,  1980 (continued). 

4 5 5 G 
2 2 3 3 Other Total 

Date System % t?umbers % Ehonbers 0 Mm~bers 8 Mmbere % .............................. % ~ r a  ------------------ Nabers ---------------- 

7/07 S u s i p  Trace Trace Trace Trace Trace Trace Trace Tr oce 0 0 0 0 
Ken Trace Trace Trac Trace Trac Trace 1 ace Trace 0 0 0 0 
~os!lof 63.7 So9 8.3 346 3'1.2 89 85.5 171 0 0 20.9 1 195 
Crescent 36.3 335 91.7 3,826 62.8 150 54.5 205 0 0 79.1 4,516 
Total  100.0 924 100.0 4,172 100.0 239 100.0 376 0 0 100.0 5:711 

7/11 Trace Trace Trace Trncc Trace 0 0 0 0 Trace Trace 
Race 

8.3 
Trace Trace Trace 0 0 0 0 Trace Trace 

59.1 240 0 0 
91.7 166 0 0 

Total  100.0 690 100.0 406 0 0 I "oQBI:; 0 100.0 k;i# 
6,694 

7/14 i?:!U"n:r" Trace Trace Trace Trace Trace Trace Trace Trace 0 0 Trace Trace 
Trace Trace Trace Trace Trace Trace Trace 0 Trace 

b s i l o f  220 8.3 383 59.2 145 52.4 77 0 825 
I 

Crescent 75 91.7 40.8 52 1%:8 
70 X 4,401 

Total 100.0 295 100.0 147 0 100.0 5,306 
U1 
Ch) 
I 

7/ 10 67.9 407 9.5 822 30.2 100 46.8 5 2 0 14.9 1,461 X Trace Trace Trace Trace Troce Trace Trace Trace 0 Trace Trace 
Trace Trace Trace Trace Trace 0 8 Tgyf Trace ";SF T5;ff ?I$ 1%:; 

69.8 R7:BfJ 100.0 
59 0 8,347 

Total  100.0 331 100.0 11 1 0 0 100.0 9,808 

7/21 65.6 149 9.5 249 28.1 27 45.0 11 0 0 14.7 1,136 g%r'lR Trace Trace Trace Trace Trace Trace Trace Trace 0 0 Trace Trace 
tcJailof Trac Tra$g T~;cs Trace Tra;~ T5;:; Trace 0 0 Trac Trace 
Crescent 34.9 1 3  0 0 85.5 2,532 
Total  100.0 227 100.0 96 100.0 24 0 0 100.0 2,968 

7/23 Susit~ 65.6 1,300 9.5 392 28.3 467 45.5 225 0 0 28.9 2,384 
K e ~ l  Trace Trace Trace Trace Race Trace Trace Trace 0 0 Trace Trace 
Kasilof Trace Trace Trace Trace Trjq Trac Trace Trace 0 0 Trace Trace 
Cresnnt 34.4 602 90.5 1,183 54.5 270 0 0 71.1 5,072 
To ta l  100.0 1,982 100.0 1,651 100.0 495 0 0 100.0 8,256 ....................................... ------ ------------ 



Table 26. Stock composition estimates of sockeye salmon catches by age c lass  and date fo r  Central 
Dis t r i c t  west-side s e t  net f i shery ,  Upper Cook In l e t ,  19801 (continued). 

...................................................................... ------------- 
4 5 5 6 

2 2 3 3 Other 'Ibtnl 
Date System \ Nlnrbers \ h h r s  'd Nunlbers 'd Ehsllbers % Numbere & Nmlxrrs 
------I---l_---l---------I-----------------^1^------_1----1-------1-------------------- 

7/25 274 9.5 269 28.4 67 45.4 99 
Trace Trace Trnce Trace Trace Trace 

0 
Trace 

Trace Tyi15 Trace Trace Trace 
0 

crescent  34.1 2 566 " f 3  0 

ato4 100.0 
169 54.6 

Tota l  100.0 2 h 3 5  236 100.0 210 0 
0 

0  race ~r ace 
0 Trace Tracc 
0 80.9 2 990 
0 100.0 3:707 

7/20 65.5 97 9.5 95 28.6 24 45.5 3 5 0 0 19.1 
Trace Trace Tracc 

251 
Trace Trace Trace Trncc Trace 0 0 Trace Trace 

Trace T ace 
54.5 

Trace 0 , Trace 

$8 100.0 
4 2 

Tota l  
0 

7 7 0 
I TiOTF f:;m; 
0 100.0 

$ 7/30 65.4 
I inn Trace 

03 9.5 02 20.2 20 45.5 30 8 19.9 Trace Trace Trace Troce Trace Trace Trace 8 Trace Trace 215 

Tra$l T§8:E T K ~ W R ,  Trac 
71.8 TraSf TtzTj TCaSf 0 0 Trac 

o 00.5 
Trace 

Cr romnt 0 
l'utal 127 100.0 100.0 71 100.0 66 0 0 100.0 1,124 

909 

206 9.5 202 46.9 49 45.1 7 4 0 0 19.1 53 1 
Trace Troce Trace Trace Trace Trace Tr acc 0 0 Trace Trace 
Trace T$;;z Trace Trac Trace 0 Trace 

54.9 
Total 3?9 100.0 100.0 

90 0 
164 0 

2 244 
2:775 

Total 5.1 3,254 15.6 872 22.1 643 0 0 9.8 f:!!! 5.1 Kcna 2.1 3,193 14.2 790 25.2 729 0 0 7.1 
Kasllof 15.9 1,323 1.9 1,194 8.5 474 8.5 240 0 0 4.0 

; ~07:: 
3:239 

Crescent 34.0 2,080 87.9 55 576 61.7 3 445 44.2 1,285 0 0 79.1 63,194 
Tota l  100.0 8,297 <100.0 63:217 100.0 5:50l 100.0 2,905 0 0 100.0 80,000 

Catch to ta l  may d i f f e r  s l igh t ly  from figures presented in Table 1 due t o  rounding. 
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Table 28. Stock composition estimates of sockeye salmon catches by age class and date for  Salarnatof 
Beach se t  net fishery, Upper Cook In le t ,  198g1. 

....................................................................... ------------- 
4 5 5 6 
2 3 3 Other Total 

8 hnbrs Dak System % bIurnumbcrs $ Nuriltxrs P. h l ~ r s  % Ntmhrs 8 Ehm~k r s 

6/27 Trace Trace Trace Trace Trace Trace Trace Trace % Trace Trace Trac Trace Trace 
403 94.5 

Trace 'Sr ace 
419 90.2 140 100.0 Tra?'? 

8 
Pkf: 0 

5.8 4af 100.0 
2G 9.8 0 

Total  100.0 445 100.0 13 100.0 29 
0 
0 

0 Trace Trace 

Vrgac5 Tr ace 

0 !0:8 
993 
120 

0 100.0 1,113 

6/30 Susitna Trace Trace Trace Trace Trace Trace Trace Trace 0 0 Trace Trace 
Ken i Trace Trace Trace Trace Trace Trace Trace Trace 0 0 Trace Trace 
~ a s p l o f  83.8 250 94.0 268 90.5 95 100.0 15 0 0 89.2 
Fir; 1 16.2 50 G.0 9.5 10 0 

636 

1'0 ta 1 100.0 300 100.0 2 2  100.0 2 0 0 10.8 
105 100.0 0 0 100.0 7 E  

I 7/04 Trace Trace Trace Trace Trace Trace Trace Trace 0 0 Trace Trace 
~n 'rrace Trace Trac Trace Trace Trace Trace Tracc 0 0 Trace Trace 

94 .f 
I 

83.1 "! 5.9 
447 90.3 100.0 25 
20 8 0 89.2 1,059 

16. 
l b t a l  5?2 100.0 475 108.8 

0 0 0 0.8 
100.0 175 100.0 25 0 0 100.0 1,187 

178 

7/07 Trace Trace Trace Trace Trace Trace Tracc Trace 0 0 Trace Trace 
Trace Trace Trace Tracc Trac Truce Trace Trace 0 

180 90.2 8 5% Tracc 
Kas lo f  
Fisk 1 k!! 392 94.2 147 100.0 20 0 

76 5.8 11 9.0 16 0 0 0 0 12.1 
Total 100.0 468 100.0 191 100.0 163 100.0 28 0 0 100.0 

i:; 
8 50 

7/14 m Trace Trace Trace Trace Trace Trace Trace Trace Trace Trace Trace Trace 
Tr ac Trace Troce Trace Trace Trac Trace Trare Trace Trace Trnc Trace 

Kaeilof 03 .5  177 9 9 100 92.6 65 100.0 12 0 0 87.y 352 
34 8:1 Fish 16.1 10 7.4 5 0 0 100 0 3 12.9 5 2 

Total  100.0 211 100.0 110 100.0 68 100.0 ................................................................. 12 100.0 3 100.0 404 ------- ----------- 



Table 28. Stock compos i t i on  es t ima tes  o f  sockeye sa ln~on catches by age c l a s s  and d a t e  f o r  Salamatof  
Beach s e t  n e t  f i s h e r y ,  Upper Cook I n l e t ,  19801 ( c o n t i n u e d ) .  

4 
2 

5 6 
2 3 Other 

'b NuTnhers 
Total  

Date System 'b M w r a  % Nmlt~r  s 'b Numbers \ Nllmbera 'b Numbers 

7/19 Sus i  na Troce Trace Trace Trace Trace Trace Trace Trace 0 
Kenak 29.9 54.2 $ 8  3 45.0 S:j!f, 52 8v:4! o Kaoilof 70.1 
Total 100.0 8:245 100.0 28,110 100.0 11,619 100.0 14:6!7 0 

0 

7/21 S ~ o i  a T ace 
K 

Trace 
2,244 Tgyj Trac Trac 

t , 7 ~ %  70.3 
Tr a c  T % h o  ..P Trace 0 

1,366 0 
54. ;t!:iof 100.0 a::;: 100.0 

,924 29.0 668 21.6 316 0 
8,628 100.0 2,240 100.0 1,742 0 

I 
u7 7/22 Sun1 na Trace 

S" 'JbLa E L ?  1 549 0.0 T:fg rJ?.j " f b 8  Tr ]!!i8 Ff Trace TZGOC$ 33.0 T r  8 
2, 3,  79 100.0 603 0 

0 Trace Trace 

0 Trac Trace f:,! . 1 ,886 

0 100.0 
k 618 

17:504 

7/73 Guni no T ac T ace Trf;CF 44.u 
Tc ace 

O f  fa:$ 3J 5 . 2  
~ h t o i  100.6 3,212 100. 4,363 100.0 073 100.0 674 100.0 39 100.0 

5:::; 
9,161 

Trace 

0 100.0 



Table 28. Stock composition es t imates  of sockeye salmon catches by age c l a s s  and da te  f o r  Salamatof 
Beach s e t  ne t  f i s h e r y ,  Upper Cook I n l e t ,  19801. 

4 5 5 6 
2 2 3 3 Other Total 

~clte system 0 Numbere 0 Numbers % h b e r ~  % Numbers % Wumbers 
_ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ I _ _ _ _ _ _ _ - _ _ - _ I _ I _ _ _ _ _ _ - _ _ _ - _ - -  

a Wun~krs ------ 
7/25 Susitna Trace Trace Trace Trace Trace Trace 0 

Kemi 26.9 90.5 ; :  9.5 
600 87.1 lfi$J 0 

Kasilof 73.1 63 12.9 0 
Total 100.0 2 100.0 5:920 100.0 663 100.0 1,546 0 

7/28 a '5x5 Trace Trace Trace Trace Trace Trace Trace 0 
214 56.2 90.4 ::!8 9.6 

322 8 0 '10282 0 
79:5 593 43.8 34 13:0 0 k%!30f 100.0 807 100.0 3,100 100.0 356 100.0 830 0 

I 7/30 Trace Trace Trace "ffi Trace Trace Trace 0 
~n T$Kg 56.2 ti! 28 1 0 
~3 251 43.8 4 2 0 
I t~&i"' l&+g 314 100.0 1,239 100.0 3 23 0 

Trace Trace Trace Trace T;i;i Trace Trace Trace 0 
140 56.2 

I r f 2  
222 0 0 

13:o 
500 0 

Kasilof 
1;;:: 

75 0 
Total 2,200 100.0 2 100.0 575 0 

0 0 Trace 59.2 Trace 

0 0 100.0 40.8 
9,631 

Trace 
3 044 
2:129 

0 100.0 5,173 

Trace 
1,185 
829 

0 100.0 2,014 

0 Trace Trace 
0 58.0 2,106 
0 41.2 
0 100.0 i ; :;i 

Total Susitna Trace Trace Trace Trace Trace Trace Tracc Trace Trace Trace Trace Trace 
36.8 39, 16 10,1100 70.6 15 225 33 59.7 75,067 

o f  61.9 21,310 $8:; 7,020 29.4 6i340 I!:$ 6 39.9 50,132 
Fish 1.3 321 0.1 92 0.4 6 4 0 0 7.1 3 0.4 480 
liltill 100.0 24.962 100.0 61,126 100.0 17,904 100.0 21,565 100.0 42 100.0 125,679 

Catch t o t a l  may d i f f e r  s l i g h t l y  from f i g u r e s  presented i n  Table 1 due t o  rounding. 



Table 29. Stock composi t ion es t ima tes  o f  sockeye salmon catches by age c l a s s  and da te  f o r  Ka l i fonsky  
Beach s e t  n e t  f i s h e r y ,  Upper Cook In l e t ,  19801. 

4 5 5 6 
2 2 3 3 Other T o t a l  

Uate Syetem t bknnlwrs t Flcnlhers 8 blumbece t Mnnbers 8 N h e r e  t Nrinbere ........................................................... ---- 

7/07 42.5 136 62.2 115 32.5 37 53.3 IG 0 0 46.0 304 
Trncc T r a c ~  R ~ c e  

69 TXgrS TraIC 8 8 Tr occ 
66 6 0 . ~  302 

4 
10s 1 0 k 8  

f l  0 0 0 8 1o60:8 
43 

Total 114 100.0 30 0 649 

7/14 Sutli na 40.7 2,242 2pIPE 1 :  j:r;y PA 2 24 4 1 100.0 o 15; ;;:! 1 3 I . r  %to 7.5 224 o 
41;31 

1no.0 k 1 7 0  100:8 ,63 100.0 1, 100.0 69s 100.0 159 1A6:: 13:1!6 
1 ' 9  6 



Table 29. Stock compos i t i on  e s t i m a t e s  o f  sockeye salmon catches by age c l a s s  and da te  f o r  K a l i f o n s k y  
Beach s e t  n e t  f i s h e r y ,  upper Cook I n l e t ,  1980' ( c o n t i n u e d ) .  

4 5 5 
2 

6 
2 3 3 Other Total 

Date System 8 Nurrrbers % Nunlkcrs B Nurrbcrs 8 Numbers % Mnnbers 8 Elunlbc c s -------.----------------------------------------------pw---------------- 

7/19 Susi tna T r e e  Trace T ace Tr c Trace Trace Trace Trace T ace Tra e Trac 
2,865 7.9 360 I0.8 $0 

Trace 
Kenai 3.2 536 11.2 1,005 29.3 4 006 
Rasilof 96.8 11,060 89.2 16,968 92.1 6,262 88.8 7,968 70.7 
Fish Trace Trace Trace Trace Trace Trace Trace Trace Trac Trace Trace Trace 

232 9!:% 42:490 

Total 100.0 11,420 100.0 19,033 100.0 6,798 100.0 8,973 100.8 272 100.0 46,496 

Trjra ;:T 1'3 
T ac "'$8 Trf 5~ o o 

, b t  10ki 
143 0 

Tota 100. 1,06 100. 523 100.0 7 M  0 

7/23 R a c e  Trac Trec Trace Tr ac 0 
4,1111 93:5 0 kZt0' I!&% 4,9., 100.0 0 u 

7/24 SuoiP"' Trace Trace 2,833 383 T4?fi Tr oc Tcoce 0 

EX 4 ~ : t  3;: nn:,  12 2.6 o 
0 

3 , 3 3  108:J Topotel 100.0 1,306 100.0 693 100.0 694 0 

Trace 1 iff 4,;16 

0 100.0 5,393 

0 Tracc 
0 05.6 
0 14.4 

SSEss 
U62 

0 100.0 5,990 
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Table 30. Stock composition est imates of sockeye salmon catches by aae c lass  and date f o r  Cohoe/Ninilchik 
Beach s e t  net  f i shery ,  Upper Cook I n l e t ,  19801. 

4 5 
2 

5 
2 

6 

% Nunlbcrs 
3 3 

% Elcrmlwrs 
Other Date System t Numbers % PIun~ber s R Numbers 

Total 
% Mpntrrs 

-1------1----------1-------------------------1------ ---------------- 
6/27 :%Pa 13.5 721 21.6 1 4  8.2 109 14.2 

6.1 105 11.9 
110 0 

Kasilof 80.4 4,:$5" 61!% 159 19.4 
150 0 

3,482 79.9 
Tota l  

1067 66.4 
100.0 

513 0 
5,340 100.0 5,341 100.0 1:335 100.0 773 0 

6/30 Sus i tna  13.5 21.6 1,082 8.1 102 14.2 103 0 
Kenai 
Kasilof 88:i 

661 11.9 149 19.4 a894 0 

Tutal 100.0 ! 100.0 ?:if; it%:! 1 1:253 002 100.0 66.4 7 26 0 
0 

I 
cn 7/04 Sus i tna  33.5 4,732 49.9 4,924 23.4 638 39.0 731 0 0 38.6 

Trac w Kenai 
11,025 

Trace 
I Kas lof 66.2 9,380 T~icf T:%$ !"E? Trace Trace Trac 1,147 . 0 0 Trace Trace 

F i sk  2,0~4 61.0 
U 61.3 17,549 

1 0  i4,ij: 108:X 
2 0.1 

Total  
0 

9,870 100.0 2,721 100.0 1,872 0 100.0 2o,5b! 
0 0.1 

Trace Trace Trocc Trace Tcocc Trace Trace 0 0 Trace Trace 
T r a c ~  l'roce Trace 0 

47.4 
Tr ac  

22., 100.0 
19 

125 0 g 
5 0 0 0 0 2.6 

3,342 
Tota l  100.0 1,405 100.0 125 0 230 100.0 

9 1 
0 100.0 3,437 

7/07 S ~ ~itna Trace Trace Trace 
l'r oc 

!:$or 96.8 
Tr oc 

Fish  4.0 
'Petal 100.0 S.BG1 100.0 

Trace Trace Trace Trace Trace 0 0 Trace Trace 
Trac  T are 
2,767 47 :7 Tracc Trace 

Trace 0 0 Trac 
99.6 

lr4'i 0.4 2 o 97.1 1T50FF 
2,7% 1O;:i 1,53 100.0 528 0 100.0 lo,% 

0 2.9 

7/11 Susi tna  Trace Trace  Trace Trace Trace Trace Trace Trace 0 0 Trace Trace 
Trace 

0 9 0 
Trace Trace Trace Trace Trace Trace Trace 0 0 Trace 
20,490 97.8 

Trace 
2:o 11,822 98.4 

Fish  
8,858 99.6 2,050 0 0 97.1 43,220 

21,!?% lo%:% 264 1.6 Total 100.0 
142 0.4 8 0 0 2.9 1,268 

12,086 100.0 9,000 100.0 2,058 0 0 100.0 44,488 
----------------_1----1_-------------------------- - _ - _ _ _ - -  
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Table 30. Stock composi t ion es t imates  of sockeye salmon catches by age c l ass  and da te  f o r  Cohoe/Nin i lch ik  
Beach s e t  n e t  f i s h e r y ,  Upper Cook I n l e t ,  19801 ( con t i nued ) .  

2 2 3 3 Other Total  
1h-1 kc .Syntctn '1; PItm11x:rn '8 tkm~tcro Po l hmibero 8 Phm~kro e P.~LF~S a Hmilrrs ...................................................................................................................................... 

Trace Trace Tracc Trscc Trace Tr?.cc! Tracc Trzcc Tracc Trace Tracc 

t!d # : J  3i3 %:+ e5 1;:; ti 0 
G .U 70 32.8 9.7 

70 !!i:! 
9.4 

1,238 

*rota1 loo.o 7058 lod:Dg 1 ,151 Iflo. At loo.0 ,la lh::8 22 loo.O 2,374 
219 

7/25 Susltna Trace Trace Trace Tracc Trace Trace Trace Trace Trac 
210 31.9 

Tracc T ace 
1 G  55.0 

Tr ace 
Y,etwi 13.3 27.6 27.7 541 38.1 277 41.5 

1,360 65.5 
1 270 

Kasilof 79.9 1,279 29.9 217 40.G 255 54.9 20 G3.3 3:139 
Finli G .8 6.8 132 32.0 232 9.9 52 13.7 10.9 

1 ,  100.0 100.0 ' Ib ta l  1,952 100.0 726 100.0 525 100.0 51 100.0 
530 

4,955 

I m 7/28 Susitna Trace Trace Trace Trace Trace Trace Trecc Tracc Trace Trace Trace Trace 
m I<cnai 13.3 121 27.7 209 38.1 148 41.6 117 29.6 8 25.0 

I KJE 1oE tlO.O 726 G5.6 GO3 29.9 116 443.4 136 55.6 15  63.4 1,676 
60 3 

Fish 6.7 61 6.7 70 32.0 124 10.0 20 14.0 4 10.8 
Total  100.0 900 100.0 1,042 100.0 300 100.0 201 100.0 27 100.0 2,646 

207 

7/30 Susi tna  Trace T r a w  TI.-:! Trace Tracc Tracc Tracc Trace Trac Tracc Trace Trace 
Go 31.5 Ken i 13.2 30.2 8 29." 

OG 41.7 
~asflor 80.0 423 65. 67 4 0 . ~  
Fish 

79 56.g 
G .O 3G G.8 41 32.0 72 9.0 16 12. 2 10.8 

$3; 
167 

Total 100.0 529 100.0 GO7 100.0 225 100.0 163 100.0 16 100.0 1,510 

0/1- Susi tna  Trace Trace Tracc Trace Trace Trccc Trace Trace Trace Trace Trace Tr occ 
0/15 I(c~~ai 13.2 1119 27.7 452 38.2 132 41.5 103 30.0 l ?  25.7 1,060 

KaniJoE 110.0 1,140 65.5 1,072 29.3 1112 10.7 315 59.0 73 63.5 2,632 
rinh G .8 96 6.8 111 31.9 194 9.8 43 10.2 4 10.0 d m  
ToLal 100.0 1,425 100.0 1,G35 100.0 ~ 0 8  100.0 411 100.0 39 100.0 4 , lm 

l Catch t o t a l  may d i f f e r  s l i g h t l y  f rom f i g u r e s  presented i n  Table 1 due t o  rounding. 
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Table 32.  Catch,  escapement,  and t o t a l  r e t u r n  o f  sockeye salmon by age 
c l a s s  and s t o c k ,  Upper Cook I n l e t ,  1980. 

St& 4 5 5 6 Otter Total 
2 2 3 3 

S u s i t ~  ::umbers 120 905 137 202 19,283 25,012 562 303 474 
&rent 59.9 45.2 6.4 e . 2  0.3 160.0 

Ker2i r!mhrs 05 327 266 233 80 500 80 725 279 523 064 
?erce.nt IS .2 50.9 15.4 15.4 0.1 160.0 

X a l i C f  :Lzkrs 242&588 2414744 77 093 59,389 369 621 183 
?z r cent ~9.0 4 -9 12.4 9.6 0.1 160.0 

Crescent ::LZ~S 3,U2 62 551 4,200 1,683 58 71 634 
Brcers 4.3 87.3 5.9 2.4 0.1 160.0 

Fish : L i r s  3St849 19 469 5,437 1,236 1,845 63 836 
?ercent -6.2 50.5 8.5 1.9 2.9 160.0 

:-rs 497<781 727,289 186 513 168 045 3,563 1,553 191 
?erex -1.5 45.9 11.8 f0.6 0.2 160.0 

S t s l t z a  ?hmers 216 307 206 327 28,235 34,081 8,490 4?4 340 
Fercent 43 .a 41.7 3.7 7.1 1.7 lb0.0 

Kerai S'maers 224 C69 475 47: 155,637 :Z 512 4,205 937 102 
?ercerit 12.7 &3 .& -5.a i2.9 c.4  160.0 

.-Lo.€ : h m r s  350 705 293 013 91 839 67,756 2,175 605 443 
hrcerit  43.5 36.4 11.4 8.4 C.3 160.0 

Crerrem %&rs 9,018 141 511 6,835 3,U7 l,q?6 162 497 
lercenr 5.5 67 .I 4.2 1.9 +.2 160.0 

Fish !iuicers 79 0Cg 29 l l A  9,194 1,612 7,244 126 464 
arcerrt 62.2 h.d 7 ..I 1.3 2.9 160 .O 

Tad :-rs 879 099 1,145 449 291 740 35,098 24,460 2,575 846 
?erect 34.1 44.5 h.2 9.1 1.3 160.0 



to  Upper Cook In l e t  (Table 32) .  The majority (48.2%) of Kenai River 's  re turn  
were age 5, f i sh .  Age 4, f i sh  accounted fo r  22.7% of the re tu rn ,  age 5, com- 
prised 15.8%, age 6, comprised 12.9%, and other ages comprised 0.4%. The 
exploi ta t ion r a t e  f o r  Kenai River stocks was 0.530. The Central D i s t r i c t  
d r i f t  f i shery  harvested the l a rges t  portion (52.1%) of the Kenai River catch 
(Table 33) .  Other f i she r i e s  which took s ign i f i can t  amounts of Kenai River 
f i s h  included: Salamatof Beach (14.3%),  CohoeINinilchik Beach (13.4%),  and 
Kal ifonsky Beach (9 .0%).  

An estimated 805,443 sockeye salmon returning t o  Upper Cook I n l e t  in 1980 
were of Kasilof River or ig in  (Table 32). The Kasilof River run accounted 
fo r  31.3% of the to ta l  return.  Age 4, f i s h  dominated (43.5%) the return 
followed by ages 5, (36.4%),  5, (11.4%), 6, (8 .4%) ,  and other ages (0 .3%).  
Kasilof River stocks were most heavi l y  harvested by the Central D i s t r i c t  d r i f t  
f i shery  which took 42.7% of the  catch and Cohoe/Ninilchik Beach f i shery  which 
accounted fo r  32.2% (Table 33).  The remainder of the Kasilof catch was taken 
on Kalifonsky Beach (11.5%),  Salamatof Beach (8 .1%),  Kalgin Island (5 .0%) ,  
and the Central D i s t r i c t  west-side (0 .5%) .  The exploi ta t ion r a t e  f o r  the 
Kasi lof  River was 0.771. 

In 1980 a t o t a l  of 494,340 Susitna River sockeye salmon returned which repre- 
, sented 19.2% of the Upper Cook In l e t  t o t a l  re turn  (Table 32). The Susitna 

River return was composed almost equally of age 4, (43.8%) and age 5, (41.7%) 
f i s h .  Age 5, (5 .7%),  age 6, (7 .1%) ,  and other  ages (1 .7%) made u p  the remainder 
of the  r u n .  The exploi ta t ion r a t e  on Susitna River stocks equaled 0.614. 
Susitna River f i s h  were harvested primarily by the Central D i s t r i c t  d r i f t  
(63. I % ) ,  the  Northern D i s t r i c t  west-side (16.2%),  and CohoeINini lchi k Beach 
(9.7%). The remainder of the Susitna River catch was evenly d i s t r ibu ted  among 
the other f i she r i e s  except f o r  Salamatof Beach which did not harvest appre- 
c iable  numbers (Table 33).  

An estimated 162,497 sockeye salmon returned t o  the Crescent River which 
accounted fo r  6.3% of the t o t a l  re turn  t o  Upper Cook In l e t  (Table 32). Age 
5, f i s h  predominated (87.1%) in the Crescent River re turn  with the other  age 
c lasses  comprising much smaller percentages: age 4, (5 .6%) ,  age 5, (4 .2%),  
age 6, ( 1 . 9%) ,  and other (1 .2%).  The Central D i s t r i c t  west-side s e t  net  
f i shery  harvested e s sen t i a l l y  a1 1 (88.2%) of the Crescent River re turn  (Table 
33) .  Small percentages were taken on Kalgin Island (8 .4%) ,  and the Northern 
D i s t r i c t  west-side (3 .4%).  The exploi ta t ion r a t e  on Crescent River stocks 
was 0.441. 

The re turn  t o  Fish Creek i n  1980 was estimated t o  equal 126,464 sockeye salmon 
which represented 4.9% of the t o t a l  return t o  Upper Cook In l e t  (Table 32) .  
The Fish Creek return was composed mostly of age 4, f i s h  (62.5%) followed by 
age 5, (23.0%),  age 5, (7 .3%) ,  age 6, (1 .3%),  and other ages (5.9%).  Fish 
Creek's exploi ta t ion r a t e  was 0.505. The l a rges t  portion (76.6%) of Fish 
Creek's catch was taken by the Central D i s t r i c t  d r i f t  f i shery  (Table 33). 
Smaller percentages of Fish Creek f i s h  were taken by: Northern D i s t r i c t  
eas t -s ide  ( 1  3. I % ) ,  Cohoe/Ninilchi k Beach (8 .4%) ,  Northern D i s t r i c t  west-side 
(1 .0%) ,  Salamatof Beach (0 .8%),  and Kal i fonsky Beach (0.1 %) . 



Table 33.  Surnmary of t he  catch by f i s h e r y  and s tock f o r  sockeye salmon re turn ing  t o  Upper Cook Inle t  
i n  1980. 

Stock 

- 
u 
ld 
PI 
r4 

U 
h Q) 
d 2 
V) 
C u 
0 0) 
'u vl 
ad 
l-i 

I ----- - - - 
-.J 
N 
I 

St rs lLnn R. 
Numhers 9,519 49,183 191,350 7,853 8,021 Trace 8,082 29,466 303,474 
Percent 3.1 16.2 63.1 2*6 2,6 2 , 7  9.7 100.0 

Kenoi R .  
Nurnbers 25,434 15,612 272,360 5,714 11,563 75,067 47,386 69,928 523,064 
Percent 4.9 3.0 52.1 1.1 2 . 2  14.3 9.0 13.4 100.0 

Knsilof R .  
Numbers 
Percent 

Crescent R .  
Numbers 
Percent 

F l s h  Creek 
Numbers 8,386 636 48,898 0 0 4 80 7 7  5,359 63,836 
Percent 13.1 1 .O 76.6 0 0 0.8 0.1 8.4 100.0 



Run Timing 

Tables 34-38 out l ine  the dai ly  and cumulative return of sockeye salmon t o  
each of the f i ve  major r i ve r  systems. Escapement and catch by stock were 
combined t o  ca lcula te  t o t a l  re turn  by date by incorporating migration times 
from the various f i she r i e s  t o  the escapement enumeration s i t e s .  Table 39 
summarizes the mean Julian date and variance of Upper Cook I n l e t ' s  sockeye 
salmon runs. The return of sockeye salmon t o  the Kasilof River was the 
e a r l i e s t  (mean = 198.2) and f a r i  ly protracted (variance = 80.1 ) .  Mean timing 
of the  Kenai River return (mean = 202.1) was s imi lar  t o  the Kasilof River, 
however, i t  was much shor te r  in  duration (variance = 36.0).  Mean dates f o r  
the Susitna River (mean 206.2) and the Crescent River (mean = 204.6) were 
s imi lar .  The return t o  Crescent River was the  longest in duration (variance 
= 89.6),  while Susitna River was s ign i f i can t ly  shor ter  (variance = 31.1). 
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Table 34. Summary of daily and cumulative return of sockeye salmon to the 
Susitna River, Upper Cook Inlet ,  19801. 

Numbers of Fish Prcprtion 

Cate Elxaprent Catch " Daily M a t i v e  Daily QPjulative 
Return Re turn h ~ r p 3 r t i m  Promrt ion 

Prior 7/01 
7/01 444 
7/02 418 
7/03 428 
7/04 407 
7/05 439 
7/06 320 

Dates represent escapement dates, i . e . ,  the return of f ish t o  the river 
counting s i t e .  Catch dates were adjusted t o  account for migration time 
t o  the river.  Lag times used for each fishery t o  the Susitna River were: 
11 days for Central District  West-sids and Central District  d r i f t ;  10 days 
for Kalgin Island East-side, Kal gin Island West-side, and Cohoe/Nini lchi k 
Beach; 9 days for Salamatcf and Kalifonsky Beach; 8 days for Northern D i s -  
t r i c t  East-side; a n d  7 days for  Northern District  West-side. 



Table 35. Summary o f  d a i l y  and cumu la t i ve  r e t u r n  o f  sockeye salmon t o  t h e  
Kenai R ive r ,  Upper Cook I n l e t ,  1 9 8 0 ~ .  

Nmbers of F i sh  ?rop>rtion 

Date Escapment Catch Daily Qmdatlve M y  Qmulative 
Return  Return Prcpr t lan  Proprtion 

Prior 6/22 
6/22 
6/23 
6/24 
6/25 
6/26 
6/27 
6/28 
6/29 
6/30 
7/01 
7/02 
7/03 
7/04 
7/05 
7/06 
7/07 
7/08 
7/09 
7/10 
7 / u  
7/12 
7 / u  
7/14 
7/15 
7/16 
7/17 
7/18 
7 D  
7/20 
7/21 
7/22 
7/23 
7/24 
7/ 25 
7/26 
7/27 
7/28 
7/29 
7/30 
7/31 
8/01 
8/02 
8/03 
8/04 
8/05 
8/06 
8/07 

8/09 
8/10 
6/11 
8/12 
8 / U  
8/14 
8/15 

After 8/15 

TDtal 

Dates rep resen t  escapement dates,  i .e., t h e  r e t u r n  o f  f i s h  t o  t h e  r i v e r  
c o u n t i n g  s i t e .  Catch dates were a d j u s t e d  t o  account f o r  m i g r a t i o n  t i m e  
t o  t h e  r i v e r .  Lag t imes between each f i s h e r y  and t h e  Kenai R i v e r  a re :  
3 days f o r  t h e  Nor thern  D i s t r i c t  East-s ide,  Nor thern  D i s t r i c t  West-side, 
Cen t ra l  D i s t r i c t  d r i f t ,  K a l g i n  I s l a n d  East-s ide,  K a l g i n  I s l a n d  West-side, 
and Cohoe /N in i l ch i k  Beach; 4 days f o r  t h e  Cen t ra l  D i s t r i c t  West-side; and 
2 days f o r  Salamatof and K a l i f o n s k y  Beach. 



Table 36. Summary of daily and cumulative return of sockeye salmon t o  the 
Kasilof River, Upper Cook In l e t ,  19801. 

?anrdxrs of Fish Propcrtion 

Date zsqxsmm Catch Daily Candative Daily Cumulative 
Return a t u r n  P r c p r t i o n  Prcprtion 

7/23 
7/24 
7/25 
7/26 
7/27 
7/= 
7/29 
7/ 3 
7/31 
8/01 
8/02 
8/03 
8/04 
8/05 
8/06 
8/07 

8/09 
84'3.0 
5/'U 
n, 8 ,  - "/ 

8 / U  
8/14 
8/15 

After 8/15 

Dates represent escapement dates,  i . e . ,  the return of f i sh  to  the r iver  
counting s i t e .  Catch dates were adjusted t o  account for  migration time 
t o  the r iver .  Lag times used fo r  each fishery to  the Kasilof River were: 
4 days for  the Northern Dis t r ic t  East-side, the Northern Dis t r ic t  West- 
s ide ,  the Central Dis t r ic t  East-side; 3 days for the Central Dis t r ic t  
d r i f t ,  Kalgin Island East-side, Kalain Island West-side; 2 days for  
Salamatof and Cohoe/Minilchik Seach; and I day for Kalifonsky Beach. 



Table 37. Summary of dai ly  and cumulative return of sockeye salmon t o  the 
Crescent River, Upper Cook I n l e t ,  1 9801. 

f.kbers of Fish Pr c~orticm 

?Ate Escapxmt Catch Daily Qrmulative Caily clmrarlative 
Return Teturn Proportion Proportlcm 

Prior 7/01 1,657 1,657 1,657 .010 .010 
7/01 0 0 1,657 .COO .010 
7/02 0 0 1,657 .OOO -010 
7/03 3,318 3,318 4,975 -020 .030 
7/04 0 0 4,975 .OOO .030 
7/05 0 0 4,975 .OOO .030 
7/06 3,660 3,660 8,635' .023 .053 
7/07 1 0 1 8,636 -000 .053 
7/08 1 1 2 8,638 .GOO .053 
7/09 9 0 9 8,647 .OOO .053 
7/10 2,585 5,829 8,414 17,061 -052 -105 
7/11 5,482 216 5,698 22,759 .035 .140 
7/12 3,350 0 3,350 26,109 .021 .161 
7 / u  52 4 0 524 26,633 -003 -164 
7/14 1,260 10,294 11,554 38,187 .071 .235 
7/15 1,439 640 2,079 40,266 -013 .243 
7/16 1,311 0 1,311 41,577 ,008 ,256 
7/17 1,575 4,516 6,091 47,668 .037 -293 

Dates represent escapement da tes ,  i  . e . ,  the return of f i s h  t o  the r i ve r  
counting s i t e .  Catch dates were adjusted t o  account f o r  migration time 
t o  the r ive r .  Lag times used were: 10 days f o r  Central D i s t r i c t  West- 
s i de ,  11 days f o r  Kalgin Island,  and 14 days f o r  the  Northern D i s t r i c t  
West-side. 



Table 38. Summary of daily and  cumulative return o f  sockeye salmon to 
Fish Creek, Upper Cook In le t ,  1980'. 

~ ~ r s  of F i s h  Proprt im 

Date Esca~ement Catch b i l y  armulative D x l y  Cmulative 
& t u n  Re t u n  P r c p r t m n  Promrtion 

7/04 17 2 I2 19 .NO . 000 
7/05 26 40 66 85 . O O l  .a01 
7/06 14 120 13 4 219 .W1 .002 
7/07 26 5 31 250 .Do0 -002 
7/08 28 235 263 5x3 .002 .004 
7/09 19 n 96 609 .oo1 .oos 
7/10 38 0 38 647 -000 .005 
7 / U  23 19 42 68 9 -000 .005 

8/02 
8/03 
8/04 
8/05 
8/06 
8 /07 
8/08 
a109 
8/10 
8 / l l  
8/12 
8/13 
8/14 
8/15 
After 8/15 

Dates represent escapement dates, i . e . ,  the return of fish to the river 
c o u n t i n g  s i t e .  Catch dates were aci2usted t o  account for migration time 
t o  the river.  Lag times used were: I 1  days for the Central District  
d r i f t ,  8 days for the Northern District  East-side, and  7 days for the 
Northern District  West-side. 



Table 39. The mean d a t e  ( J u l i a n )  and v a r i a n c e  o f  t h e  runs  of sockeye 
salmon t o  Upper Cook I n l e t ,  by s t o c k ,  1980. 

.................................. 
Stock Mean Variance 

-- - 

Susitna River 206.2 

Kenai River 202.1 36.0 

Kasilof River 198.2 80.1 

Crescent River 204.6 89.6 

Fish Creek 206.8 23.3 
---I-------------------------------- 
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