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ADF&G TECHNICAL DATA REPORTS 

This series of reports i s  designed t o  facil i tate prompt 
reporting of da ta  from studies conducted by the Alaska 
Department of Fish and Game, especially studies which 
may be of direct and imnediate interest t o  scientists 
of other agencies. 

The primary purpose of these reports i s  presentation of 
data. Description of programs and d a t a  coll ection methods 
i s  included only t o  the extent required for interpretation 
of the data .  Analysis i s  generally 1 imi ted t o  that neces- 
sary for clarification of data collection methods and 
interpretation of the basic d a t a .  No at tempt i s  made in 
these reports t o  present analysis of the data relative t o  
i t s  ultimate or intended use. 

Data presented in these reports is  intended t o  be final, 
however, some revisions may occasionally be necessary. 
Minor revision will be made via errata sheets. Major 
revisions w i  11 be made in the form of revised reports. 
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ABSTRACT 

Linear  d i sc r iminan t  func t ion  a n a l y s i s  of  s c a l e  p a t t e r n  of age 52 and age 
42 sockeye salmon (Oncorhynchus nerka) sampled from t h e  escapements and 
from t h e  commercial ha rves t  o f  Upper Cook I n l e t ,  Alaska provided t h e  bas i s  
f o r  appor t ioning  t h e  ca t ch  i n t o  component s tocks .  The f i v e  component 
s tocks  a r e  : Susi t na  River ,  Kenai R i  ver  , Kasi 1 of River , Crescent  R i  ver  , 
and Fish Creek. 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  1979 was es t imated  t o  be 1,658,640, of which 923,518 (55.7%) were 
harvested and 735,122 escaped t o  spawn. The t o t a l  r e t u r n  and e x p l o i t a t i o n  
r a t e s  f o r  t h e  p r inc ipa l  s tocks  c o n t r i b u t i n g  t o  t h e  r e t u r n  were: Kenai 
River 597,884 (0.525) ; Kasi l o f  River 442,893 (0.675) ; Susi t na  River 376,831 
(0.583) ; Crescent  River 123,454 (0.339) ; and Fish Creek 117,578 (0.584).  



INTRODUCTION 

Upper Cook In le t  encompasses the marine waters north of Anchor Point (Figure 
1 )  and i s  divided into two f ishing d i s t r i c t s ,  the Northern and Central. 
Within these d i s t r i c t s  e ight  d i s t inc t  f i sher ies  can be ident i f ied.  In the 
Northern Dis t r ic t  there are  two s e t  net beach f i sher ies :  the Northern Dis- 
t r i c t  East-side and Northern Dis t r ic t  West-side. In the Central Dis t r ic t  
there i s  a d r i f t  net f ishery and s ix  s e t  net beach f i sher ies ;  Salamatof 
Beach, Kalifonsky Beach, Cohoe/Ninilchik Beach, Kalgin Island East-side, 
Kal gin Island West-side, and the Central Dis t r ic t  West-side. 

In Upper Cook In le t ,  commercial harvests of sockeye salmon (Oncorhynchus 
nerka) have averaged 1.1 million f i s h  i n  the l a s t  10 years. The major 
producers of sockeye salmon i n  Upper Cook In le t  are  the Kenai, Susitna, 
and Kasilof Rivers, followed in magnitude by the Crescent River and Fish 
Creek (ou t l e t  stream of Big Lake). Several other systems are  known t o  
produce smaller runs of sockeye salmon (Namtvedt e t  a l .  1978). 

The commercial f ishery in Upper Cook In le t  harvests mixed stocks of sockeye 
salmon. Estimation of the numbers of f i s h  harvested by stock i s  essential  
t o  sound management. Catch apportionment by stock coupled with escapement 
estimates provides estimates of to ta l  return by brood year. Total return 
estimates can subsequently be used t o  model spawner-recruit re lat ionships,  
t o  estimate optimum escapements, and t o  forecast returning r u n  s ize.  Finally,  
the knowledge of the dis t r ibut ion and re la t ive  abundance by stock allows the 
f ishery manager to  protect and/or select ively harvest individual stocks. 

Previous investigations in Upper Cook In le t  have documented the f e a s i b i l i t y  
of using scale  pattern recognition techniques as a method of identifying 
the various sockeye salmon stocks (Bethe .and Krasnowski 1979; Bethe, Kras- 
nowski, and Marshall 1980). The purpose of t h i s  study i s  t o  provide e s t i -  
mates of the 1979 return by stock of sockeye salmon of Upper Cook In le t .  

While several minor stocks contribute to  the annual harvest (Namtvedt e t  a l .  
1978) we have no data which will permit allocation. The reader should 
remain cognizant tha t  a l l  f i sh  harvested were allocated t o  one of the f ive  
principal stocks, making these estimates somewhat l iberal  . 

METHODS 

Numbers of Fi s h 

Estimation of the numbers of f i s h  returning t o  Upper Cook In le t  requires 
tha t  both catch and escapement numbers be derived. Compilation of catch 
s t a t i s t i c s  i s  f a c i l i t a t e d  by the State  of Alaska's f i s h  t i cke t  program. 
Estimation of escapement to  the r ivers  of Upper Cook In le t  i s  complicated 
by t u r b i d  waters. I n  most cases hydroacoustic techniques provide estimates 
of escapement. 
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Figure 1. The Upper Cook inlet area showing the locations of the Northern 

and Central Districts and the major sockeye salmon spawing drainoges. 



Catch: 

Catch s t a t i s t i c s  reported in th i s  paper represent the to ta l  number of 
sockeye salmon harvest i n  each f ishery by date according to  Alaska Depart- 
ment of Fish and Game preliminary f i s h  t i cke t  summaries as of October 1980. 

Escapement: 

Sockeye salmon escapements into the Susitna, Kenai, Kasilof, and Crescent 
Rivers were enumerated by Bendix sonar salmon counters. Two side scanning 
sonar adult  counters (one on each r iver  bank) were employed a t  each of the 
Susi tna ,  Kenai , and Kasi lof Rivers. A t  the Crescent River one s ide scanning 
counter and one 1974 model multiple transducer counter was operated. Sonar 
units were located on the Susitna'River approximately 25 mi upstream from 
the mouth and operated from 1 July through 29 August 1979. Sonar units on 
the Kenai River were located 15 m i  upstream of the r iver  mouth and enumer- 
ation of the l a t e  r u n  of salmon occurred from 22 June through 14 August. 
The l a t e  salmon r u n  into the Kasilof River was counted from 22 June through 
13 August by sonar counters ins ta l led  17 mi upstream. Escapement into the 
Crescent River was monitored from 1 July through 12 August w i t h  sonar 
counters s i tuated 20 m i  upstream of the r ive r  mouth. Fishwheel catch data 
was used t o  apportion sonar counts fo r  each salmon species on the Susitna, 
Kenai , and Kasi lof Rivers. On the Crescent River t r i p  seine catch data 
was used for  apportionment of sonar counts. Methods used in 1979 fo r  the 
ins ta l la t ion  and operation of the sonar counters were similar to  those 
used i n  1978 and are  documented by Wal temyer e t  a1 . (1 980). Escapement 
into Fish Creek was enumerated by means of an adul t  salmon weir located 
approximately 0.5 m i  upstream of the r iver  mouth. The design and operation 
of the weir i s  detailed by Chulpach (1979). 

Age Composi t i  on 

Sockeye salmon ages were determined through examination of scale 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 la te ra l  l i ne  i n  the diagonal 
scale row downward from the posterior edge of the dorsal f i n  (INPFC 1961 ). 
Scales were mounted on gum cards and impressions made i n  cel lulose acetate  
(Clutter and Whi t ese  1956). Ages were recorded in Gi 1 bert-Rich1 notation. 

Commercial Catch Samples: 

Scales were col lected from the commercial f i sher ies  each fishing period 
from 22 June until  27 July. We attempted to  co l lec t  200-250 samples per 
fishing period from each of the nine f i she r i e s .  Catch samples were taken 
a t  local f i sh  processing plants fo r  the following f i sher ies :  Northern 
Dis t r ic t  East-side, Northern Dis t r ic t  West-side, Central Dis t r ic t  Dr i f t ,  

Gilbert-Rich formula: Total years of l i f e  a t  maturity (superscr ipt)  - 
Year of 1 i f e  a t  outrnigrati on from freshwater (subscript) .  



Central Dis t r ic t  West-side, Kal gin Island East-side, and Kalgin Island 
West-side. Samples were taken d i rec t ly  from s e t  net s i t e s  along Salamatof, 
Kal ifonsky, and Cohoe/Nini lchi k beaches. Scales were taken, length (mid- 
eye to  fork of t a i l )  measured, and sex recorded for  f i sh  sampled a t  the 
processing f a c i l i t i e s .  Only scales were taken from f i s h  sampled along the 
beaches in order to  reduce collection time and allow more f i sh  t o  be 
sampl ed. 

Age composition estimates fo r  each f ishery were computed by fishing dates. 
For those dates in which scale  samples were n o t  taken for  a par t icular  
f ishery,  the age composition estimates of the nearest date for  the same 
fishery were applied to  the catch in question. 

Escapement Samples : 

Sockeye salmon returning to  f ivz r ive r  systems were sampled fo r  sex, length 
(mid-eye t o  fork of t a i l  ) ,  and f o r  scales.  Fish were collected from the 
Susitna, Kenai, and Kasilof Rivers by fishwheels which operated a t  the 
sonar enumeration s i t e  on each of the r ivers .  Additionally, sockeye salmon 
were collected from the Kenai River from 29 June through 5 July by f ishing 
two 10 fm variable mesh gi 11 nets and one 30 fm 54" mesh gi 11 net approxi - 
mated 13 m i  upstream of the r iver  mouth. 

Crescent River f i s h  were collected by a trip seine operated a t  the sonar 
location, w i t h  the exception of samples taken on 6 July and 7 July which 
were col lected with a 30 fm 54"  mesh gi  11 net. 

The number and periodicity of scale samples from each r iver  varied, however, 
the f i r s t  300 sockeye salmon captured a t  each r iver  were sampled. After 
t h i s  i n i t i a l  sample, e f fo r t s  were reduced to  sampling a maximum of 40 f i s h  
per day from each r iver .  

Age composition estimates fo r  the Susitna, Kenai, Kasilof, and Crescent 
Rivers were calculated by time periods. Three time periods were used: 
period 1 tha t  included scale samples collected from 22 June through 10 July; 
period 2 included scale samples taken from 11 July through 22 July; and 
period 3 included scale  samples collected a f t e r  22 July. 

Age composition estimates f o r  Fish Creek were computed over the en t i r e  
sampling period which extended from 11 July through 12 August. 

Stock Ident i f icat ion 

Estimates of the proportion of the catch by d i s t r i c t  originating from each 
stock were made u t i l i z ing  discriminant function analysis of scale patterns 
or age composition information. In t h i s  section we explain each technique 
and elaborate how each method was implemented on a d i s t r i c t  by d i s t r i c t  
basis. 

Scale Measurements: 

Scale impressions were projected a t  1 OOX magnification using equipment 
similar t o  tha t  described by Bilton (1970) and l a t e r  modified by Ryan and 



Christie ( 1  976). Measurements were taken along an axis which i s  approxi- 
mately 20' off the primary axis and perpendicular to  the sculptured f i e l d .  
Age 42 and age 52 scales taken from Susitna, Kenai, and Kasilof escapements 
were measured. Age 42 scales collected from Fish Creek's escapement and 
age 52 scales sampled from the Crescent River escapement were measured. 
The age c lass  analyzed from each commercial catch depended upon which age 
c lass  was dominant. Age 42 scales were measured from the f i she r i e s  in the 
Northern Dis t r ic t  and from the Central Dis t r ic t  d r i f t .  Age 52 scales were 
measured from a l l  the f i sher ies  in the Central Dis t r ic t .  

The variables measured from age 52 scales and entered into the discriminant 
analysis procedure a re  diagrammed in Figure 2.  The variables measured from 
age 42 scales were identical to those measured from age 52 scales with the 
exception tha t  only the f i r s t  ocean zone was measured on age 42 scales.  

Discriminant Function Analysis : 

Linear discriminant function analysis (Fisher 1936; Nie e t  a l .  1975) of scale 
measurements was used t o  ident i fy the origin of sockeye salmon sampled from 
the commerci a1 f i sher ies .  Stepwi se discriminant function analysis was used 
and the F level s e t  a t  1. Whichever variables were accepted by stepwise 
procedure were used in the analysis. 

Scale measurement from f i sh  of known origin sampled from the escapements 
were used as standards t o  build the c lass i f ica t ion  models, i . e . ,  the dis- 
criminant functions. A second discrete  sample from each of the escapements 
was c lass i f ied  by the discriminant functions and estimates of accuracy and 
misclassification were calculated. The standard and t e s t  samples representing 
each escapement were interchanged and a second associated c lass i f ica t ion  model 
was bu i l t  and tested.  The c lass i f ica t ion  accuracy estimates of the two 
associated models were averaged to determine the f inal  overall c lass i f ica t ion  
accuracy. 

Scale measurements from f i s h  of unknown or ig in ,  i . e . ,  commercial catch 
samples, were c lass i f ied  and stock composition estimates of each catch e s t i -  
mated. Stock estimates were corrected f o r  misclassification er ror  ra tes  
using the procedures of Cook and Lord (1978). The variance and 90% confi- 
dence intervals  were computed us ing  the methods of Pel l a  and Robertson (1979). 
Catch samples were c l a s s i f i ed  by each of the associated ident i f icat ion models. 
Corrected stock estimates were averaged t o  produce the f inal  stock estimates 
and 90% confidence intervals  . 
Age 52 Analyses: 

A four-way stock ident i f icat ion model was constructed from age 52 scale mea- 
surements representing Susitna, Kenai, Kasilof, and Crescent Rivers. All 
commercial catch samples from the Central Dis t r ic t  were c lass i f ied  w i t h  the 
four-way model and estimates of stock proportions fo r  the 52 age class  
developed. A catch sample was reclassif ied with a model representing 
fewer stocks i f  the f ina l  proportion estimate or  the est imate 's  lower 



N C  = Number of Circuli 

I D-= Incremental Distance 

Figure 2 .  Age 52 sockeye salmon scale showing scale characteristics used 

in discriminant analysis. 



boundary of the 10% confidence interval was less  than or equal t o  zero fo r  
the stock in question. 

Age 52 proportion estimates for  the Central Dis t r ic t  f i sher ies  were calculated 
by f ishing period with the exception of Kalgin Is land 's  f i sher ies .  One age 52 
stock estimate fo r  the en t i r e  season was computed for  each of the Kalgin Island 
East-side and the Kalgin Island West-side f i sher ies .  

Age 42 Analyses: 

Age 42 scale  patterns were analyzed so tha t  the contribution of Fish Creek 
to  the Northern Dis t r ic t  and Central Dis t r ic t  d r i f t  harvests could be examined. 

A four-way stock ident i f icat ion model was constructed from age 42 scale mea- 
surements representing Susitna, Kenai, Kasilof, and Fish Creek stocks. The 
a b i l i t y  of th i s  model to  correctly c lass i fy  S u s i t ~ a  and Kenai f i s h  was low, 
44% and 73% respectively; while c lass i f ica t ion  accuracy f o r  Fish Creek (96%) 
was high. Because of the poor separabi l i ty  between Susitna and Kenai scale 
patterns and the dis t inct iveness  of Fish Creek scales ,  we decided t o  pool 
Susi tna,  Kenai , and Kasilof stocks in to  a s ingle  category fo r  fur ther  analyses. 

We made the assumption tha t  Kasilof River stocks did not contribute s ign i f i -  
cantly t o  the Northern Dis t r ic t  s e t  net catches. Northern Dis t r ic t  catch 
samples were c lass i f ied  w i t h  a two-way model which included Fish Creek as one 
category and combined Susitna and Kenai stocks as the other category. Stock 
estimates were calculated for  Northern Dis t r ic t  East-side and Northern Dis- 
t r i c t  West-side catches f o r  two time periods, 2 July through 13 July and 16 
July through 27 July. 

Susitna, Kenai, and Kasilof measurements were pooled as one category and Fish 
Creek scale measurements made up  the other category of the two-way model used 
to  c lass i fy  Central Dis t r ic t  d r i f t  catch samples. Age 42 stock estimates 
were calculated from Central Dis t r ic t  d r i f t  catch samples representing two 
time periods, 25 June through 9 July and 13 July through 22 July. 

Catch Apportionment: 

Each f ishery of Upper Cook In le t  poses unique problems i n  catch apportionment. 
Differences ex i s t  i n  the contributing stocks,  in age composition of the catch, 
and in the power of discriminant models to  ident i fy the various possible stock 
mixtures. In t h i s  section we present the specif ic  techniques used to  appor- 
t ion the catch on a d i s t r i c t  by d i s t r i c t  basis. 

Central Dis t r ic t  Set Net Fisheries. Sockeye salmon catches from the Central 
Dis t r ic t  s e t  net f i sher ies  were apportioned by age c lass  and r iver  system. 
Catch apportionment figures are  based upon a combination of scale analysis 
and age composition techniques. Scale pattern analysis was used to  estimate 
the proportions of age 52 f i s h  i n  the Central D i s t r i c t  s e t  net catch by r iver  
system. Allocation by stock of the other age classes was based upon age 52 
stock estimates and the r a t io s  of the proportion of each age c lass  t o  the 52 
age class  from the respective escapements. An age 52 stock estimate fo r  a 
given catch was expanded to  estimate the stock proportion fo r  another age 



c lass  using the following formula: 

Where: 
A 

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

of age j.  

, =  Estimated proportion of stock i  i n  the harvest 
o f a g e S 2 f i s h .  

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

*is2 = Proportion of age s2 in stock i t s  escapement. 

N = Number of stocks. 

Migration times were added t o  catch dates when calculating age c lass  r a t io s  
in the r ivers  so tha t  the escapement composition would best represent the 
population of f i s h  being harvested e a r l i e r  by the fishery. The age c lass  
r a t io s  applied t o  a specif ic  catch on date K equaled the proportion of age 
classes observed i n  the r ive r  on date K plus migration time. The estimated 
number of days from the mouth of each r iver  to  i t s  counting s i t e  i s :  Susitna 
6 days, Kenai 1-2 days, Kasi lof 1-2 days, and Crescent 10 days (Bruce King, 
Dave Waltemyer personal communication). To calculate the additional migration 
time from the f ishery to  the r iver  mouth we used a migration r a t e  of 20 miles 
per day (Dahl berg 1968; French e t  a1 . 1976). The migration times used from 
the f i sher ies  to  each of the r i v e r ' s  counting s i t e s  can be found by referr ing 
to  Table 23. 

Central Dis t r ic t  Drift  Net Fisheries. Central Dis t r ic t  d r i f t  net sockeye 
salmon catches were also apportioned by age c lass  and r iver  system. Methods 
used to  apportion the d r i f t  catch to  Susitna, Kenai, and Kasilof Rivers were 
simi 1 a r  to  those out1 i  ned above. 

Scale pattern analysis was also used t o  estimate the proportion of the 42 
catch of Fish Creek origin.  The allocation of Fish Creek stocks for  the other 



age classes was calculated by the following formula: 

Where: 
A 

Nj 
= Estimated number of age j Fish Creek sockeye in 

the catch. 
A 

N = Estimated number of age 4* Fish Creek sockeye in 
42 the catch from scale patterns analysis. 

= Proportion of age 42 sockeye in the escapement t o  
P42 Fish Creek. 

Pj 
= Proportion of age j sockeye in the escapement t o  

Fish Creek. 

Migration times were not  added t o  catch dates when applying the age class 
ratios because the age composition data for Fish Creek was no t  calculated 
by date. 

Northern District Set Net Fisheries. Northern District East-side and Northern 
District West-side set net sockeye salmon harvests were apportioned by age 
class and river system. Scale pattern analysis was used t o  estimate the-pro- 
portion of the 42 catch contributed by Fish Creek. Methods used t o  allocate 
the contribution of Fish Creek t o  the other age classes were similar t o  those 
used for the Central District dr i f t  net catch described above. Northern 
District set net catches were apportioned t o  the Susitna and Kenai Rivers 
by comparing the age composition of the catch with t h a t  of the escapements 
through time. 

The formula used t o  estimate the catch by stock for one age class and one 
fishery i s :  



where : 

' i j  
= catch of the age class  in question from r iver  system j 

on day i 

C i x  = t o t a l  daily catch f o r  the age class  in question 

E j  
= escapement of the age class  in question to  r iver  j 

T = combined escapement of the age class  in question t o  the 
e Susi tna and Kenai Rivers 

Rather than using a single annual stock proportion by age class  
~ r o ~ o r t i  ons were calculated throuqh time. The Northern , . 
s e t  net catches were broken into f ive  time periods: 25 June through 
1 July,  2 July through 8 July,  9 July through 15 July,  16 July through 22 
July,  and a l l  catch dates a f t e r  22 July. The migration times from the 
f i sher ies  to  the Susitna and Kenai counting s i t e s  were added t o  the catch 
dates. This resulted in f ive  corresponding time periods fo r  each of the 
escapements. Migration times used were: Susitna 8 days and Kenai 3 days. 
Stock proportions by age class  were calculated for  each of the f ive  time 
periods. Numbers of f i s h  by stock f o r  a time period equaled the total  
escapement into each r iver  during the corresponding lagged escapement 
time period. Age c lass  proportions calculated from scale data were applied 
to  these numbers t o  estimate numbers of f i s h  by age class  fo r  each r iver .  
Fish by age class  by r iver  were summed and stock proportions by age c lass  
and time period developed. 

Total Return 

Estimation of to ta l  return on a daily basis requires tha t  catches by stock 
be combined with escapement estimates. Migration time was taken into account 
by adjusting a l l  catch dates to  correspond with escapement dates. 

RESULTS 

Number of Fish 

This section summarizes the numbers of f i sh  harvested by d i s t r i c t  and in 
the spawning escapement to  each r iver .  The reader should remain cognizant 
tha t  in t h i s  report  we were only able to  address the contribution of the 
principal runs of sockeye salmon. Assessment of the contributions of minor 
stocks i s  not possible a t  t h i s  time. 

Catch: 

A to ta l  of 923,518 sockeye salmon was harvested in Upper Cook In le t  in 1979 
(Table 1 ) .  Almost one-half of these (454,428 or  49.2%) were taken by the 
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Table 1. Sockeye salmon commercial c a t c h  i n  numbers of  f i s h  by f i s h e r y  and date,  Upper Cook I n l e t ,  1979' 
( con t i nued ) .  

Salamatof Beach KaliFonskyBeach Cohoe/NinilchikBeach 
Date Set Net Set Net Set Net To ta  1 

6/18 Closed Closed Closed 3,003 

6/22 Closed Closed 

6/25 876 2,679 

6/29 882 3,710 

7/02 571 903 

7/06 19,783 10,545 

7/09 1,837 2,851 

7/ 13 3.704 7,958 

7/16 Closed Closed 

7/10 Closed Closed 

7/20 40,028 10,733 

7/22 Closed Closed 

7/23 7,437 3,314 

7/25 Closed Closed 

7/27 2,065 2,845 

7/30-9/17 3,218 2,057 

Total 00,401 47,595 

Closed 2,635 

13,912 31,702 

10,793 56,084 

11,217 78,295 

21,558 135,560 

7,914 133,702 

11,495 129,227 

Closed 20,380 

Closed 21,059 

15,861 179,973 

5,752 7,307 

7,666 54,516 

3,058 4,941 

2,383 28,782 

5,623 36,352 

120,232 923,518 

Catch f i g u r e s  were summarized f rom p r e l i m i n a r y  A laska Department o f  F i s h  and Game s t a t i s t i c s  as o f  
7/16/80. 



Central Dis t r ic t  d r i f t  net f l e e t .  The Central D i s t r i c t  East-side s e t  net 
f i sher ies  accounted for  26.9% of the harvest. The remaining 23.9% of the 
harvest was taken in the Northern Dis t r ic t  and by the West-side s e t  net 
f i sher ies .  

Escapement: 

The estimated to ta l  escapement of the principal sockeye salmon stocks in 
Upper Cook In le t  in 1979 was 735,122. The numbers by principal r iver  sys- 
tems can be found in Table 2.  The escapements of sockeye salmon to  these 
systems were: Kenai River 283,880; Susi tna River 157,000; Kasi 1 of River 
143,920; Crescent River 81,600; and Fish Creek 68,722. 

Age Composi t i  on 

Si ~ n i f i c a n t  differences in age composition are evi-dent for  the various r i v e r ' s  
escapement. Differences are  also evident between many of the fishing d i s t r i c t s .  
Age data ,  by themself have provided insights  to  stock composition of catches 
during the f ishing season. 

Escapement Samples : 

The number of sockeye salmon sampled in the escapement to  Susitna River, 
Kenai River, Kasilof River, and Crescent River are  shown by date,  age c l a s s ,  
and sex in Tables 3-6, respectively. In Table 7 we show the age composition 
of the escapement by stock and period. 

In the Susi tna River age 42 sockeye predominated (61.0%) and age 52 's  com- 
prised 20.6% (Table 7 ) .  In the Kenai River age 52 sockeye were the most 
abundant (61 . I % )  followed by age 42 f i s h  (20.2%). In the Kasilof River age 
42 sockeye were more common than age 52 (52.2% vs 37.2%, respectively).  The 
Crescent River exhibited a preponderance of age 52 sockeye (70.1%) followed 
by age 42 sockeye 27.8%. In Fish Creek most (90.0%) sockeye were age 42. 

Commerci a1 Catch Samples : 

Age composition of the commercial catches by d i s t r i c t  and date are shown in 
Tables 8-16. Age 52 sockeye salmon comprised 45.9% of the to ta l  catch, age 
42 36.6%, age 53 11.6%, age 63 4.4%, and others 1.5%. 

Stock Identification 

In t h i s  section we summarize the pertinent data which were used t o  make f inal  
estimates of the contribution of each stock to  the commercial harvest of 
sockeye salmon in 1979. Estimates of c lass i f ica t ion  accuracy and confidence 
coeff ic ients  fo r  the age specif ic  stock composition estimates are  of par t i -  
cular importance since these factors  define the power of the analysis.  

Summary Stat i  s t i  cs for  Scale Measurements : 

Summary s t a t i s t i c s  for  variables measured from scale samples of age 52 and 
42 sockeye salmon are shown in Tables 17 and 18, respectively. Summary 



Table 2 .  Sockeye salmon escapement by date and system, Upper Cook Inle t ,  197g1. 

Sus 1 tna anat  Kasllof Crescm t Ffsh Cruk 
O1U Oaily Cuuulatlve Oaily Cumulative Daily Cianulative Oally Cmlativa Oatly C w l a t i v e  

loa 
la0 
1 ao 

0 
0 

10Q 
200 
400 
4oa 
300 
500 
600 
5m 

1,600 
s(X3 
so 

2,600 
700 

2.m 
!S.2% 
31 ,m 
37 ,m 
12.000 
S.WO 
7,sQa 
7.m 
8,300 
7,700 
1 ,wo 
100 
3ao 

1,700 
1 oa 
100 
300 
200 
100 
100 
300 
300 
100 
600 
100 

1,500 
1 ,ZW) 

Ma 
100 
100 
200 
200 
2IM 
300 
300 
290 
200 

Susitna River escapement figures represent final apportioned sonar counts rounded 
to the nearest 100 f ish.  Kenai River and Kasilof River escapement figures repre- 
sent final apportioned sonar counts to the nearest f ish.  Crescent River escape- 
ment figures represent final apportioned sonar counts combined with visual counts 
rounded t o  the nearest 100 f ish.  Fish Creek escapement figures represent weir 
counts. 

-1 4- 



Table 3. Age and sex composit ion o f  sockeye salmon sampled from t h e  Susi tna R iver ,  Upper Cook I n l e t ,  1979. 

42 52 53 63 Other t o t a l -  

Date Wales Females Total Males Females Total Males Females Totar m e s  Females Totar hales Females Total Wales Females Total' 

- -  - -  -. - -  
Nurubers 1 77 16 93 37 75 112 4 6 10 1 2 3 2 10 12 121 109 230 
Percent 82.8 17.2 40.4 33.0 67.0 48.7 40.0 60.0 4.4 33.3 66.7 1.3 16.7 83.3 5.2 52.6 47.4 

711 1 
7/12 
7/13 
7/14 
7/15 
7/17 
7/18 
7/19 
7/20 
7/21 

m 7111-7/21 ' Nuubers 1 
Percent 

Go2 4 8 12 1 1 I 2 3 3 3 8 11 19 
8/03 4 2 6 1 1 1 1 2 10 8 18 15 I 2  27 
0104 7 7 14 1 1 2 4 4 12 8 20 
8/05 2 1 3 3 1 4 7 7 I 2  2 14 

7/22-0105 
Numbers 102 87 189 14 30 44 9 12 2 1 3 3 32 9 41 160 138 298 
Percent 54.0 46.0 63.4 31.8 68.2 14.8 42.9 57.1 7 .0  100.0 1.0 78.0 22.0 13.8 53.7 46.3 

Figures represent  t h e  percent  o f  each age c lass  which a re  males and females, and t h e  percent  each age 
c lass  represents o f  t h e  t o t a l  sample f o r  t h e  t ime per iod.  



Table 4. Age and sex composition of sockeye salmon sampled from the Kenai River, Upper Cook Inle t ,  1979. 

42 52 53 63 
Other Total 

Date Hales Females Total  Hales Fenales Total Hales Females Total Hales Females Total hales Fenales Total Wales Females Totai  

Figures represent the percent of each age class which are males and  females, and the percent each age 
class represents of the total sample for t h e  time period. 



Table 5. Age and sex compos i t ion  o f  sockeye salmon sampled f r om t h e  K a s i l o f  R i ve r ,  Upper Cook I n l e t ,  1979. 

42 52 53 Other Total . 
Oa te hales Females Totsr Males Females Total Males Females Totrl Hales Totar Rles  Females Total Hales Faales Total 

7/13 1 4 5 1 1 2 
7/14 10 10 20 1 2 3 1 1 
7/15 9 8 I 7  2 2 1 1 2 
7/17 11 1 11 22 4 2 6 3 5 8 2 

I 
.A 

7/18 4 9 13 1 1 2 
7/19 86 8 24 1 1 1 5 6 

B 7/20 13 4 17 1 3 4 2 2 
7/21 I I 9 20 1 1 6 3 9 

7/11-7/21 
Numbers 80 72 160 14  21 35 16 19 35 2 
~ e r c e n t ' 5 5 . 0  45.0 66.7 40.0 60.0 14.6 45.7 54.3 14.6 33.3 

' Figu res  rep resen t  t h e  pe rcen t  o f  each age c l a s s  wh ich  a r e  males and females, and t h e  pe rcen t  each age 
c l a s s  rep resen ts  o f  t h e  t o t a l  sample f o r  t h e  t i m e  pe r i od .  





Table 7. Age composition by r i v e r  o f  sockeye salmon escapement i n  numbers of f i s h ,  Upper Cook I n l e t ,  1979. 

42 52 53 63 Other Total 

Susltna Period 1 
River 7901-7%1Q 230 lunberr 687 828 75 22. 88 1.700 

Percent 40.4 48.7 4.4 1.3 5.2 100.0 

Perlod 2 
91) 1-7/21 302 Nuubers 32.832 16,986 1,311 570 5,301 57,000 

Percent 57.6 29.8 2.3 1.0 9.3 100.0 

Perlod 3 
7922-8/24 296 Numbers 62,322 14.548 6.881 983 13.566 98.300 

Percent 63.4 14.8 7.0 1 .O 13.8 100.0 

Total 830 YwIbers 95.841 32,362 8,261 1,575 18.955 157.000 
Percent 61.0 20.6 5.3 1.0 12.1 100.0 

Kenaf P e r l o d l  
River 6/22-7910 225 Numbers 4.577 13.610 4.235 2,056 0 24.478 

Percent 18.7 55.6 17.3 8.4 0 100.0 

Perlod 2 
7/11-7/20 280 Nuibers 25,638 107,547 19,645 13.651 0 166.401 

Percent 15.4 64.6 11.8 8.2 0 100.0 

Perlod 3 
7/2l-8/11 96 Nunhers 27.133 52,222 9.664 1.951 1.951 92.921 

Percent 29.2 56.2 10.4 2.1 2.1 100.0 

Jot11 601 Numbers 57,348 173.379 33.544 17.658 1.951 283.880 
Percent 20.2 61.1 11.8 6.2 0.7 100.0 

-Conti nued- 



Table 7. Age composi t ion by r i v e r  o f  sockeye salmon escapement i n  numbers o f  f i s h ,  Upper Cook I n l e t ,  
1979 (cont inued)  . 

Rlver Oa t e  Sample Size 42 52 53 63 Other Total 

Kasi lof Perlod 1 
River 6/22-7/10 

Perlod 2 
7/11-7/21 

Perlod 3 
7122-8/13 

Total 

Crescent Perlod 1 
Rlver 7/04-7/11 
R l ver 

Perlod 2 
7/12-7/21 

Perlod 3 
7/22-8/12 

Total 

Fish Total 
Creek 7/11-8/20 

Numbers 19.632 
Percent 28.4 

Numbers 26.196 
Percent 66.7 

Numbers 29.304 
Percent 82.5 

Numbers 75.132 
Percent 52.2 

Nmbers 1.280 
Percent 16.2 

Numbers 6,138 
Percent 15.9 

Nuntbers 15.268 
Percent 43.5 

Nwtbers 22.686 
Percent 27.8 

Numbers 61,850 
Percent 90.0 



Table 8. Age composi t i o n  by d a t e  of t h e  Northern D i s t r i c t  Eas t - s ide  s e t  
n e t  sockeye salmon h a r v e s t ,  Upper Cook I n l e t ,  1979. 

Samp 1 e 
Data Size 42 52 53 63 Other Total 

Prior  
7/02 

7/02 

7/06 

7/09 

711 3 

7/16 

7/18 

7/20 

7/23 

7/27 

After 
7/27 1 

Numbers 
Percent 

Numbeq 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Penent 

Numbers 
Percent 

Ywnbers 
Percent 

Numbers 
Percent 

Numbers 
P e r e o ~ t  

Numbers 
Percent 

Numbers 
Percent 

Total 1,228 Numbers 46,520 9,401 4,245 376 370 60,912 
Percent 76.4 15.4 7.0 0.6 0.6 

Sca le  samples were not  c o l l e c t e d  p r i o r  t o  7/02 o r  a f t e r  7/27. Age composi- 
t i o n  e s t i m a t e s  from 7/02 were app l i ed  t o  t hose  ca t ches  made p r i o r  t o  t h a t  
d a t e ,  s i m i l a r l y  age composition e s t i m a t e s  from 7/27 were app l i ed  t o  ca t ches  
made a f t e r  7/27. 



Table 9. Age composit ion by date o f  t he  Northern D i s t r i c t  West-side s e t  n e t  sockeye salmon harvest,  
Upper Cook I n l e t ,  1979. 

Sample 
Date S ize  42 5i! 53 63 Other 

Total  

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Total  893 Numbers 
Percent 

l Scale samples were n o t  c o l l e c t e d  p r i o r  t o  7/02 o r  a f t e r  7/27. Age composit ion est imates from 7/02 were 
app l i ed  t o  those catches made p r i o r  t o  t h a t  date, s i m i l a r l y  age composit ion est imates from 7/27 were 
app l ied  t o  catches made a f t e r  7/27. 
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Table 11. Age composition by date of the  Central D i s t r i c t  West-side s e t  
ne t  sockeye salmon harves t ,  Upper Cook I n l e t ,  1979. 

Sample 
Oata Size 42 j2 53 63 Other Tatal 

6/18 0 Numbers 102 2,748 120 33 0 3,003 
Percent 3.4 91.5 4.0 1.1 0 

6/22 176 Numbers 90 2,411 105 29 0 2,635 
Percent 3.4 91.5 4.0 1.1 0 

6/25 153 Numbers 376 2,436 356 220 0 3,388 
Percent 11.1 71.9 10.5 6.5 0 

6/29 178 Numbers 71 7 3,718 906 21 7 a 5,558 
Percent 12.9 66.9 16.3 3.9 0 

7/82 1 88 Numbers 755 4,121 25 0 0 4,901 
Percent 15.4 84.1 0. 5 0 0 

7/06 167 Numbers 807 3,992 606 202 0 5,607 
Parcen t 14.4 71.2 10.8 3.6 0 

7/13 209 Numbers 1,575 4,331 84 0 0 5,990 
Percent 26.3 72.3 1.4 0 0 

7/16 223 Numbers 1,184 4,296 28 0 0 5,i08 
Percurt 21.5 78.0 0.5 0 0 

7/18 176 Numbers 2,209 3,532 320 176 38 6,275 
Percrn t 35.2 56.3 5.1 2.8 0.5 

7/20 182 Numbers 2,123 1 ,782 489 22 27 4,443 
Percent 47.8 40.1 11 .0 0.5 0.6 

7/22 0 Numbers 704 778 73 0 0 1,555 
Percent 45.3 50.0 4.7 0 0 

7/23 1 48 Numbers 908 1,002 94 0 0 2,004 
Percent 45.3 50.0 4.7 0 0 

7/25 187 Numbers 1,339 523 0 0 21 1,883 
Percent 71.1 27.8 0 0 1.1 

7/27 187 Numbers 939 To7 80 6 14 
Percent 

1,246 
75.4 16.6 6.4 0.5 1.1 

A f  terl 
7/27 0 Numbers 3,323 732 282 22 %a 4,407 

Percent 75.4 16.6 6.4 0.5 1.1 -.- . - .  

Total 2,423 Numbers 18,345 40,212 3,689 1,028 168 63,642 
Percent 28.9 63.4 5.8 1.6 0.3 

Scale samples were not co l l ec ted  on 6/18, 7/22 o r  a f t e r  7/27. Age composi- 
t ion  est imates from 6/22 were applied t o  the catch made on 6/18, age cornpo- 
s i t i o n  est imates f o r  7/23 were applied t o  the 7/22 catch,  and est imates from 
7/27 were applied t o  catches made a f t e r  t h a t  date .  



Table 12. Age composition by d a t e  o f  the Kalgin I s l a n d  Eas t - s ide  set  n e t  
sockeye salmon h a r v e s t ,  Upper Cook I n l e t ,  1979. 

Samp 1 e 
Date Size 4i 52 53 S3 Qtfier Total 

Pri 07 
7/02 

7/02 

7106~ 

7/0g2 

7/1 32 

7/16 

7/20 

0 Numbers 
Percent 

126 Numbers 
Percent 

0 Numbers 
Percent 

0 Numbers 
Percent 

0 Numbers 
Percent 

135 Numbers 
Percent 

as Zlumoers 
Percent 

7/23 69 Numben 676 506 435 48 0 1,665 
Percent 40.6 30.4 26.1 2.9 0 

7/27 0 Numbers 484 363 31 2 35 0 1 ,i94 
Percent 40.6 30.4 26.1 2.9 0 

A t  ter, 
7/27 0 Numbers 2,098 1,570 1,348 IS0 0 5,166 

Percrnt 40.6 30.4 26.1 2.9 0 

Total 41 5 Numbers 6,771 4,970 4,167 732 74 16,714 
Percent 40.6 29.7 24.9 4.4 0.4 

Sca le s  were no t  c o l l e c t e d  p r i o r  t o  7/02,  age composition e s t i m a t e s  from 
7/02 were a p p l i e d  t o  t h e  t o t a l  c a t ch  made p r i o r  t o  7/02. 

Sca l e s  were n o t  c o l l e c t e d  on 7/06,  7/09,  o r  7/13. Age composition es t i -  
mates from 7/02 and 7/16 were averaged and t h e  average  f i g u r e s  used a s  
age composition e s t i m a t e s  f o r  7/06,  7/09, 7/13. 

S c a l e s  were no t  c o l l e c t e d  a f t e r  7/27. Age composition e s t i m a t e s  from 
7/27 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  7/27. 



Table 13. Age composition by d a t e  of t h e  Kalgin I s l and  West-side s e t  n e t  
sockeye salmon h a r v e s t ,  Upper Cook I n l e t ,  1979. 

-- - - 

Sample 
Date Size 42 52 53 S3 Other To ta 1 

Prior 
7/02 

7/02 

7/06 

7/09 

7/13 

7/16 

7/20 

7/23 

7/22 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Precent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

After, 
7/27 Numbers 

Percent 
- - - - - - 

Tota i 798 Numbers 12,729 10,201 4,067 7,119 140 28,256 
Percent 45.0 36.1 14.4 4.0 0.5 

Scales  were not  c o l l e c t e d  p r i o r  t o  7/02. Age composition e s t i m a t e s  from 
7/02 were app l i ed  t o  t h e  t o t a l  ca t ch  made p r i o r  t o  7/02. 

Sca l e s  were not  c o l l e c t e d  on 7/06. Age composition e s t i m a t e s  from 7/02 
and 7/09 were averaged and t h e  average age compositions app l i ed  t o  t h e  
7/06 ca t ch .  

Sca l e s  were not  c o l l e c t e d  a f t e r  7/27. Age composi t i o n  e s t i m a t e s  from 7/27 
were app l i ed  t o  t h e  t o t a l  ca t ch  made a f t e r  7/27. 



Table 14. Age composition by d a t e  o f  t h e  Salamatof Beach s e t  n e t  sockeye 
salmon h a r v e s t ,  Upper Cook I n l e t ,  1979. 

Sampl e 
Date Size  2 52 53 

63 Other Total 

Prior 
7/02 1 0 Numbers 1 ,059 295 360 33 11 1,758 

Percent 60.2 16.8 20.5 1.9 0.6 

7/02 161 Numbers 344 96 117 11 3 571 
Percent 60.2 16.8 20.5 1.9 0.6 

7/06 478 Nut~ders 7.478 8,902 2,117 1,246 40 19,703 
Percent 37.8 45.0 10.7 6.3 0.2 

7/09 4 06 Nurrrber s 81 9 01 4 132 59 13 1.837 
Percent 44.6 44.3 7.2 3.2 0.7 

7/13 402 Numbers 2,119 900 3 78 200 107 3,704 
Percent 57.2 24.3 10.2 5.4 2.9 

7/20 475 Numbers 10,447 23,097 4.203 2.121 160 40,020 
Percent 26.1 57.7 10.5 5.3 0.4 

7/23 453 Nunlbers 2,908 3. 606 476 231 216 7,437 
Percent 39.1 40.5 6.4 3.1 2.9 

7/27 4 67 Numbers 1.415 491 120 0 39 2,065 
Percent 68.5 23.8 5.8 0 1.9 

After 
7/27 0 Numbers 2.204 766 187 0 61 3,210 

Percent 68.5 23.8 5.8 0 1.9 

Total 2,922 Numbers 28.793 30,967 8,090 3,901 650 80,401 
Percent 35.8 40.5 10.1 4.8 0.8 

Sca l e s  were no t  c o l l e c t e d  p r i o r  t o  7/02 o r  a f t e r  7/27. Age composition 
e s t i m a t e s  from 7/02 were app l i ed  t o  t h e  t o t a l  ca t ch  made p r i o r  t o  t h a t  
d a t e ,  s i m i l a r l y  age composition e s t i m a t e s  from 7/27 were app l i ed  t o  t h e  
t o t a l  ca t ch  made a f t e r  7/27. 



Table 15.  Age composition by d a t e  of  t h e  Kal i fonsky Beach se t  n e t  sockeye 
salmon h a r v e s t ,  Upper Cook I n l e t ,  1979. 

Sample 
Date Size 42 52 53 63 Other Tota l  

Priorl 
7/02 0 Numbers 3,085 2.651 51 8 109 26 6,389 

Percent 48.3 41.5 8.1 1.7 0.4 

7/02 234 Numbers 436 375 7 3 15 4 903 
Percent 48.3 41.5 8.1 1.7 0.4 

. . 
7/06 353 Numbers 3.311 6.243 812 179 0 10,545 

Percent 31.4 59.2 7.7 1.7 0 

7/09 287 Numbers 1,075 1.092 507 1 68 9 2.851 
Percent 37.7 38.3 17.8 5.9 0.3 

7/13 378 Numbers 4,059 2.968 780 127 24 7.958 
Percent 51 .O 37.3 9.8 1.6 0.3 

7/20 276 Numbers 4,594 4.626 1,395 43 75 10.733 
Percent 42.8 43.1 13.0 0.4 0.7 

7/23 364 Numbers 1,657 1.355 229 63 10 3,314 
Percent 50.0 40.9 6.9 1.9 0.3 

7/27 369 Numbers 1.312 1.416 85 9 23 2.845 
Percent 46.1 49.8 3.0 0.3 0.8 

A f t e r  
7/27 I 0 Numbers 948 1,025 62 6 16 2.057 

Percent 46.1 49.8 3.0 0.3 0.8 

Tota l  2.261 Nunbers 20.477 21.751 4.461 719 187 47,595 
Percent 43.0 45.7 9.4 1.5 0.4 

S c a l e s  were n o t  c o l l e c t e d  p r i o r  t o  7/02 o r  a f t e r  7/27. Age composition 
e s t i m a t e s  from 7/02 were app l i ed  t o  t h e  t o t a l  c a t ch  made p r i o r  t o  7/02,  
s i m i l a r l y  age composition e s t i m a t e s  from 7/27 were app l i ed  t o  t h e  t o t a l  
c a t c h  made a f t e r  7/27. 



Table 16.  Age composition by d a t e  of the Cohoe/Ninil.chik Beach set  n e t  
sockeye salmon h a r v e s t ,  Upper Cook I n l e t ,  1979. 

Sample 
Oate S i te  42 52 53 63 Other Total  

Pr ior  
7/02 0 Numbers 6,152 13,934 3,656 963 0 24,705 

Percent 24.9 56.4 14.8 3.9 0 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Nu~nbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Nurnbers 
Percent 

After  
7/27 0 Numbers 3,447 1,917 197 0 62 5,623 

Percent 61.3 34.1 3.5 0 1.1 

Total 2,987 Numbers 46,932 51,405 16,806 4,390 699 120.232 
Percent 39.0 42.7 14.0 3.7 0.6 

S c a l e s  were n o t  c o l l e c t e d  p r i o r  t o  7/32 o r  a f t e r  7/27. Age composition 
e s t i m a t e s  from 7/02 were a p p l i e d  t o  t o t a l  c a t c h  made p r i o r  t o  t h a t  d a t e ,  
s i m i l a r l y  age composition e s t i m a t e s  from 7/27 were a p p l i e d  t o  t h e  ca t ches  
a f t e r  7/27. 
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Table 18. Sample s i ze ,  mean (x), and standard d e v i a t i o n  ( s )  f o r  each v a r i a b l e  measured from age 42 sockeye 
salmon scales c o l l e c t e d  from spawning l o c a t i o n s  i n  Cook I n l e t ,  1979. 

Nueiber o f  C i r c u l i  Length NC 1 NC2 NC3 NC4 NC 5 

Sample 
Spawning Locat ion Size 

- - - - - - 
X S X s X S x S X S X S 

Susitna R iver  93 481.45 35.54 8.89 3.35 3.44 0.93 2.59 1.56 17.22 2.36 5.85 1.12 

Kenai River  65 494.89 45.35 9.55 3.66 3.60 0.92 2.17 1.39 19.20 2.37 6.05 1.26 

Kas i l o f  River  93 488.33 24.12 8.74 1.77 3.38 0.75 1.38 0.82 18.03 2.16 6.11 1.05 

F i sh  Creek 86 511.16 30.73 16.58 2.04 3.91 0.78 3.33 1.15 16.34 3.26 5.50 1.19 

lncren~ental Distance 101 102 . ID3 I D4 ID5 

Sample 
Spawning Locat i o n  Size 

Susitna R iver  93 111.06 36.46 28.34 8.85 28.48 18.58 280.31 41.98 76.01 14.59 

Kenai River  65 117.77 34.60 27.52 8.80 22.02 13.72 313.52 38.83 76.03 17.10 

Kas i l o f  River  93 118.90 20.00 28.18 6.63 15.15 10.31 296.33 36.29 80.13 16.21 

F i sh  Creek 86 205.34 25.11 40.02 7.96 40.70 14.05 279.34 57.69 70.87 17.72 



s t a t i s t i c s  are  provided regardless of whether or  not the variable was used 
in subsequent discriminant analysis. These data show tha t  the largest  
re la t ive  differences in scale patterns between stocks are  found in the 
freshwater growth zones. Relative differences between stocks in the ocean 
growth zones a re  less  pronounced. 

Classification Accuracy : 

Table 19 summarizes the 4-way, 3-way, and 2-way t e s t  c lass i f ica t ion  matrices 
generated from the discriminant analysis of age 52 sockeye salmon. Table 20 
shows similar data for  age 42 sockeye salmon. 

Average overall c lass i f ica t ion  accuracy for  a l l  4-way, 3-way, and 2-way 
c lass i f ica t ion  models fo r  age 52 f i sh  was 67.9%, 75.9%, and 81.7%, respect- 
ively. Susitna River stocks typical ly  showed the poorest c lass i f ica t ion  
accuracy and Crescent River stocks the best. Kenai and Kasilof stocks were 
intermediate in accuracy and very similar.  

The a b i l i t y  of scale  patterns to  ident i fy the or igins  of age 42 f i s h  was in 
general poorer than tha t  for  age 52 f i sh .  The exception being tha t  the Fish 
Creek stock i s  quite unique; the models were able t o  correctly ident i fy be t te r  
than 95% of these f i sh .  

Age Specific Stock Composition Estimates : 

Stock composition estimates and 90% confidence coeff ic ients  by subdis t r ic t  
for  the Central Dis t r ic t  based on scale  patterns of age 52 sockeye salmon 
are shown in Table 21. In Table 22 we show stock composition estimates and 
90% confidence coeff ic ients  fo r  the Northern Dis t r ic t  and Central Dis t r ic t  
d r i f t  net f l e e t  based on scale patterns of age 42 sockeye salmon. 

Confidence coeff ic ients  for  age specif ic  stock composition estimates based 
on scale  pattern analysis of age 52 sockeye salmon typical ly  f e l l  within the 
range of 0.1 t o  0.3. Confidence coeff ic ients  based on an analysis of age 42 
f i sh  were l e s s  than 0.10. 

Migration Rates: 

Estimates of the migration time, in days, from each fishery to  each contri-  
buting r i v e r ' s  enumeration and sampling s i t e  i s  shown in Table 23. These 
data suggest t ha t  Susitna River, Crescent River, and Fish Creek stocks 
require a substantial  amount of time to  travel from the various f i sher ies  
of Upper Cook In le t  t o  the Department's enumeration and sampling s i t e s .  
Migration times fo r  the Kenai River and Kasilof River stocks a re ,  on the 
contrary , much shorter.  

Catch Apporti onment 

This section summarizes estimates of the contribution of each stock to  the 
commercial harvest of sockeye salmon to  the commercial harvest of sockeye 
salmon in 1979. Estimates a re  provided by age c lass  and date for  each fishery. 



Table 19. Average t e s t  c l a s s i f i c a t i o n  matrices from discriminant analyses 
of Susi tna ,  Kenai, Kasilof ,  and Crescent River age 52 sockeye 
salmon, 1979. 

Actual Group Sample Classiffed Group of Origin 
of Oriqin Size ' (Fish lenqth included as a variabie) 

Susi tna Kenai Kasilof Crescent 

Susi tna 50 500 .I40 .I90 .I70 
Kenai 106 327 .678 - ,095 .080 
Kasilof 58 .I47 .069 .017 
Crescent 1 00 .070 .lo0 .a25 - - % 

Overall correctly classified = .692 

Actual Group Sample Classified Group of Origin 
of O r i  qi n Size (Fish length not included as a variable) 

Susitna Kenai Kasilof Crescent 

Susi tna 50 450 .I40 .210 .ZOO 
Kenal 106 377 678 .099 .076 
Kasilof 58 .I90 .a95 .698 - .017 
Csescen t 100 .O75 .085 . 000 .a40 - 

Overall correctly classified = .666 

Actual Group Sample Classifled Group of Origin 
o f  Opt q i  n Size (Fish lenqth included as a variable) 

Susitna Kenai Kasi lof 

Susitna 
Kenai 
Kasilof 

Overall correctly classified = .631 

Actual Group Sample Classified Group of Origin 
of Origin Size (Fish length not included as a variable) 

Sust tna Kenai Kasilof 

Susi tna 
Kenai 
Kasilof 

Overall correctly classified = .680 

-Conti nued- 



Table 19. Average t e s t  c l a s s i f i c a t i o n  matrices from discriminant analyses 
of Susi tna ,  Kenai, Kasilof ,  and Crescent River age 52 sockeye 
salmon, 1979 (continued).  

Actual Group Sample Classified Gmup of Origin 
o f  Oriqin S f  ze (Flsh lenqth included as a variable) 

Susftna Kenai Crescent 

Susi tna 50 .580 ,210 .21O 
Kena i 106 T)80 - .739 A81 
Crescent 100 .075 .060 - .a65 

Overall correctly cl assi i ied = .728 

Actual Gmup Sample Classified Gmup of Origin 
of Oriqin Size ( F i s h  length included as a variable) 

Susi tna Kasilof Crescent 

Susitna 
:<asiloi 
Crescent 

Overall correctly classified = .748 

Actual Group Sample Classified Gmup of Origin 
o f  Oriqin Size (F i sh  lenqth included as a variable) 

Kenai Kasilof Crescent 

Kena i 106 .I47 .I04 %i Kasilof 58 - .905 .017 
Crescent 100 .085 .OOO - .915 

Overall correctly classified = .a56 

Actual Group Sample Classified Gmup of Origin 
of  Oriqin Size (Ffsh length not included as a variable) 

Kena i Kasf lof Crescent 

Kena f 106 .I56 .a76 3% Kasilof 58 - .a71 .080 
Crescent 100 .090 .a00 - .910 

Overall correctly classified = .a50 



Table 19. Average t e s t  c l a s s i f i c a t i o n  matrices from discriminant analyses 
of Susi tna ,  Kenai, Kasilof,  and Crescent River age 52 sockeye 
salmon, 1979 (continued) . 

Actual Gmup Sample classif ied Group of Origin 
o f  O r i q i n  Size (Fish length included as a variable) 

Susitna Kenai 

Susi tna 
Kenai 

Overall correctly classified a .744 

Actual Gmup Sample Classified Group of Origin 
of Ortqin Size (Fish lenqth not included as a variable) 

Susitna Kenai 

Susitna 
Kena i 

Overall correctly classif ied = .750 

Actual Group Samgle Classi'bied Gmuo of Origin 
of O r i q i n  Slze (Fish length included as a variable) 

Susitna Kasiloi 

Susi tna 
Kasftof 

Overall correctly classif ied .73S 

Actual Group Sample Classified Group o f  Origin 
o f  O r i q i n  Size (Fish lenqth not included as a variable) 

Susf tna Kasitaf 

Susi tna 
Kasi lof  

Overall correctly classif ied = .735 



Table 19. Average t e s t  c l a s s i f i c a t i o n  m a t r i c e s  f r om d i s c r i m i n a n t  analyses 
o f  Sus i tna ,  Kenai,  K a s i l o f ,  and Crescent  R i v e r  age 52 sockeye 
salmon, 1979 ( con t i nued )  . 

Actual Group Sample Classified Group of Origin 
of Oriqin Size (Fish lenqth included as a variable) 

Susitna Crescent 

Susitna 50 .790 - .210 
Crescent 100 .080 -920 - 

Overall correctly classified .8SS 

Actual Croup Sample Classified Group of Origin 
of Oriqin Size (Fish length included as a variable) 

Kena i Kas 1.1 of 

Kena f 
Kasilof 

Overall correctly classified = .872 

Actual Group Samela Classifie",muo o f  Origin 
of Ortgfn Size (Fish lenqth not included as a variable) 

Kena i KasiIof 

Kena f 106 .834 .I66 
Kasilof 58 3x7 - ,853 

Overall correctly classified a .a44 

Actual Group Sample Classified Group of Origin 
of Origin Size (Fish length included as a variable) 

Kena f Crescent 

Kena f 106 .a91 .I09 
Crescent 100 .OfS - .925 

Overall correctly classified = .908 

-- 

Actual Group Sample Classified Group of Origin 
of  Oriuin Size (Fish lenqth not included as a variable) 

Kenai Crescent 

Kenaf 106 .a91 .I09 
Crescent 1 00 378 - .930 

Overall correctly classified = .910 



Table 20. Average t e s t  c l a s s i f i c a t i o n  matrices from discriminant ana lys i s  
of Susitna River, Kenai River, Kasilsf  River, and Fish Creek age 
42 sockeye salmon, 1979. 

Actual Group Sample 
of Origin Sfze Classified Group of Origin 
--- - -- -- --- - - - - - - -  - - 

Susltna W a f  Kasilof Fish 

Susitna 47 - .441 .247 .237 -075 

bra 1 33 .369 - .369 246 .816 

Kasilof 47 ,118 .I29 3 .800 

Fish 43 .812 .023 ,000 - .965 

Overall correctly classified = .632 

Actual Group 
of Orfgin 

-1 e 
Size Classtffed Group a i  Origin 

- -- - - - - 

Sus i tna Kenai Fish 

Kenai. 33 ,431 - -538 .031 

Ftsh 43 .Ol2 .011 - .977 

Overall correctly classiffed = .706 

Actual Group Sanrpl e 
of Wlgln Size Classifad Group of Orf gin 

Fish Other (Susttna, Kenai, Yasflof) 

43 - .977 .023 

Other (Susi tna. 43 ,023 - .977 
Kenaf. Kasilof) 

Overall correctly classif ied = .977 

Actual Group Smpl e 
of Orlgin Size CTassified Group of Origin 

-- - - 

Ffsh Other (Susitna. Kenai) 

Other 43 .023 - .977' 
(hsitna. Klnaf) 

Overall correctly clasolfied = .977 

NOTE: Under1 i ned proportions represent  proport i  on cor rec t ly  e l  a s s i f  i ed ,  a1 l 
o ther  proportions a r e  misc lass i f i ed .  

-37- 



Table 21.  Stock composition est imates and 90% confidence coe f f i c i en t s  
calcula ted from sca le  pat tern  analysis  of age s2 sockeye 
salmon by f i shery  and date f o r  the  Central D i s t r i c t ,  Upper 
Cook I n l e t ,  1979. 

- 

Fishery Date Susl tna Kena i Kasi lo f  Crescent 

Central D i s t r i c t  6/25 .066 2 -291 
D r i f t  Net 

6/29 .556 5 .255 

Central D i s t r i c t  6/22 -344 + .252 .044 5 .I78 ,612 + .I81 
Westside Set Net 

6/25 -309 2 .344 . lo6 + .218 .046 + .I73 .539 2 .219 

6/29 .232 5 .309 .114+.201 .1745.186 .480+.206 

7/02 .329 5 .336 .064+.203 .050+.172 .5575.205 

7/06 .212 + .I97 .788 + .197 

7/09 .244 .I78 .756 2 .I78 

7/13 .I23 + .089 .877 t .089 



Table 21. Stock composi t ion est imates and 90% conf idence c o e f f i c i e n t s  
c a l c u l a t e d  from sca le  p a t t e r n  ana lys i s  o f  age 52 sockeye 
salmon by f i s h e r y  and date f o r  t h e  Cent ra l  D i s t r i c t ,  Upper 
Cook I n l e t ,  1979 (cont inued) .  

Fishery Date Sus 1 tna Kena I Kasl lof Crescent 

Kal t fonsky Beach 7/02 -132 + .254 .a68 5 .254 
Set Net 

7/06 .301t.lU6 .674+.174 ,025t.062 

Cohoe/NIni lchi k 7/02 .042 5 .264 
Beach Set Net 

7/06 .226 fL .239 

-Con ti nued- 



Table 21. Stock composi t i  on estimates and 90% confidence coeff ic ients  
calculated from scale pattern analysis of age 52 sockeye 
salmon by fishery and date fo r  the Central D i s t r i c t ,  Upper 
Cook In1 e t  , 1 979 (conti nued) . 

Fishery Date Susi tna Kena i Kasilof Crescent 

Central Dis t r i c t  7/16 .162 5 . I 0 8  .838 5 .lo8 
Mestside Set  Net 

7/18 .I37 5 .I19 .863 5 .I19 

7/20 .I78 5 .I16 .822 5 .I16 

7/23 .I33 5 .I29 .867 5 .I29 

7/25 .038 5 .333 ,201 + .244 .761 5 .257 

7/27 .291 , ,195 .709 2 .I95 

Sala~natof Beach 7/02 .388 5 .404 .612 + .404 
Set Net 

7/06 .I18 5 .280 .so9 + .232 . .473 2 .252 



Table 21. Stock composition est imates and 90% confidence coe f f i c i en t s  
ca lcula ted from sca le  pat tern  ana lys i s  of age 52 sockeye 
salmon by f i shery  and da te  f o r  the  Central D i s t r i c t ,  Upper 
Cook I n l e t ,  1979. 

Fishery Date Sus i tna Kena i Kas i 1 of Crescent 

Kalgin Island 7/02-7/27 
East Set Net 

Kalgin Island 7/02-7/27 .610 + .359 .278 2 -252 . I12 + .234 
West Set  Met 
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Table 23. Estimated migration times from the commercial f i sher ies  of Upper 
Cook In le t  to  the contributary r i v e r ' s  counting locations in 
number of days. 

Fi shery Sus i tna Kena i Kasi 1 of Crescent Fish 

Northern District 8 
East-side 

Northern Di strict 7 
West-side 

Central Oi strict 1 1  
Drift 

Central D l  strict 1 1  
West-side 

Kalgin Island 
East-side 

Kalqin Island 
West-side 

Salamatof Beach 9 2 2 13 9 

Ka1 i fons ky Beach 9 2 1 12 9 

Cohoe/Ninilshik 10 
Beach 



I n  a d d i t i o n ,  a  summary t a b l e  p rov ides  est imates o f  t h e  t o t a l  ca t ch  by s tock  
and f i s h e r y .  

Regul a t o r y  D i s t r i c t  Summary: 

Est imates of t h e  number of f i s h  by s tock  and age c o n t r i b u t i n g  t o  each f i s h e r y  
by da te  i s  shown i n  Tables 24-32. 

I n  t h e  Nor thern  D i s t r i c t  East-s ide s e t  n e t  f i s h e r y  (Table 24), 60,912 sockeye 
salmon were harvested o f  which: 51.6% were Kenai R i ve r ,  30.3% Susi t n a  R iver ,  
and 18.1% F i s h  Creek. 

I n  t h e  Nor thern D i s t r i c t  West-side s e t  n e t  f i s h e r y  (Table 25) 51,538 sockeye 
salmon were harvested o f  which 65.5% were Kenai R iver ,  28.9% Susi t n a  R iver ,  
and 5.6% F i s h  Creek. 

I n  t h e  Cen t 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 26), 454,428 sockeye salmon 
were harvested o f  which 34.1% were K a s i l o f  R i ve r ,  32.1% Kenai R iver ,  26.1% 
Sus i tna  R iver ,  and 7.7% F i s h  Creek. 

I n  t h e  Cent ra l  D i s t r i c t  West-side s e t  n e t  f i s h e r y  (Table 27),  63,442 sockeye 
salmon were harvested o f  which 63.6% were Crescent R iver ,  24.1% Sus i tna  R iver ,  
8.5% Kenai R iver ,  and 3.8% K a s i l o f  R iver .  

I n  t h e  K a l g i n  I s l a n d  East-s ide s e t  n e t  f i s h e r y  (Table 28), 16,714 sockeye 
salmon were harvested of which 70.4% were Kasi l o f  R iver ,  22.7% Kenai R iver ,  
and 6.9% Crescent R iver .  

I n  t h e  K a l g i n  I s l a n d  West-side s e t  n e t  f i s h e r y  (Table 29), 28,256 sockeye 
salmon were harvested, o f  which 64.0% were Sus i tna  R iver ,  18.9% Kenai R iver ,  
and 17.1% K a s i l o f  R iver .  

I n  t h e  Salamatof Beach s e t  n e t  f i s h e r y  (Table 30), 80,401 sockeye salmon were 
harvested, of  which 45.4% were Kenai R iver ,  31.5% K a s i l o f  R i ve r ,  and 23.1% 
Susi t na  R iver .  

I n  t h e  Ka l i fonsky  Beach s e t  n e t  f i s h e r y  (Table 31) ,  47,595 sockeye salmon 
were harvested o f  which 49.0% were Kenai R iver ,  43.4% K a s i l o f  R iver ,  6.8% 
Sus i tna  R i v e r ,  and 0.8% Crescent R iver .  

I n  t h e  Cohoe IN in i l ch i k  Beach s e t  n e t  f i s h e r y  (Table 32), 120,232 sockeye 
salmon were harvested, o f  which 65.6% were K a s i l o f  R iver ,  23.8% Kenai R iver ,  
and 10.6% Sus i tna  R iver .  

Stock Summary : 

The t o t a l  r e t u r n  of sockeye salmon t o  Upper Cook I n l e t  i n  1979 was es t imated  
a t  1,658,640 (Table 33), o f  which 923,518 (55.7%) were harvested and 735,122 
escaped t o  spawn. 



Table 24. Stock composi t ion est imates o f  sockeye salmon catches by age c l a s s  and date f o r  t h e  Northern D i s t r i c t  
East-s ide s e t  n e t  f i s h e r y ,  Upper Cook I n l e t ,  1979. 

42 52 53 63 Other Total 
Date System % Numbers X Numbers X Numbers % Numbers % Numbers Numbers % 

Prior 
7/02 

Sus l tna 
Kena i 
Fish 
Total 

Susltna 
Kena l 
Fish 
Total 

Susl tna 
Kena l 
Fish 
Total 

Sus t tna 
Kena 4 
Fish 
Total 

Susi tna 
Kena f 
Fish 
Total 

Susltna 
Kena i 
Fish 
Total 



Table 24. Stock composi t ion est imates o f  sockeye salmon catches by age c lass  and date f o r  t h e  Northern D i s t r i c t  
East-s ide s e t  n e t  f i s h e r y ,  Upper Cook I n l e t ,  1979 (cont inued) .  

Other Total  

Oate System % Numbers % Numbers X Numbers % Numbers X Numbers % Numbers 

7/18 Susitna 
Kenai 
F ish  
Total  

7/20 Susitna 
Kenal 
F ish  
Total  

7/23 Susitna 
Kena i 
Fish  
Total  

7/27 Susi tna 
Kena I 
Fish 
Total  

A f t e r  Susi tna 
7/27 Kenai 

F ish  
Total  

Total  Susi tna 
Kena i 
Fish  
Total  
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Table 27. Stock composit ion est imates o f  sockeye salmon catches by age c lass  and date f o r  t h e  Centra l  D i s t r i c t  
West-side s e t  ne t  f i s h e r y ,  Upper Cook I n l e t ,  1979. 

42 52 53 63 Other Total 
Date System % Numbers % Numbers % Numbers % Nunlbers % Numbers % Numbers 

6/18 Susi tna 67.8 69 34.4 94 5 64.1 77 35.0 12 0 0 36.7 1.103 
Kena i 3.5 4 4.4 121 28.3 34 25.1 8 0 0 5.6 167 
Kasilof 0 0 0 0 0 0 0 0 0 0 0 0 
Crescent 28.7 29 61.2 1,682 7.6 9 39.9 13 0 0 57.7 1,733 
Total 100.0 102 100.0 2,748 100.0 120 100.0 33 0 0 100.0 3,003 

6/22 Susi tna 67.8 61 34.4 829 64.1 67 35.0 10 0 0 36.7 967 
Kena i 3.5 3 4.4 106 28.3 30 25.1 7 0 0 5.6 146 
Kasi l o f  0 0 0 0 0 0 0 0 0 0 0 0 
Crescent 28.7 26 61.2 1.476 7.6 8 39.9 12 0 0 57.7 1,522 
Total 100.0 90 100.0 2,411 100.0 105 100.0 29 0 0 100.0 2.635 

I 
ol 
0 6/25 
I 

Susitna 
Kena i 
Kasilof 
Crescent 
Total 

6/29 Susi tna 
Kena i 
Kasilof 
Crescent 
Total 

7/02 Susi tna 80.9 611 32.9 1.356 47.0 12 0 0 0 0 40.4 1.979 
Kena i 2.7 20 6.4 264 36.9 9 0 0 0 0 6.0 293 
Kasilof 2.8 2 1 5.0 206 6.1 1 0 0 0 0 4.6 228 
Crescent 13.6 103 55.7 2,295 10.0 3 0 0 0 0 49.0 2.401 
Total 100.0 755 100.0 4,121 100.0 25 0 0 0 0 100.0 4.901 
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Table 29. Stock composi t ion est imates o f  sockeye salmon catches by age c l a s s  and date f o r  t he  Ka lg in  I s l a n d  
West-side s e t  n e t  f i s h e r y ,  Upper Cook I n l e t ,  1979. 

Other Total 
Date System I lumbers i 52 H u b e n  I 53 l lubers  I 63 " d s r r  II Nunlbers X Numbers 

Prior 7/02 Susf tna 89.2 1,068 61.0 791 33.4 258 31.2 0 0 64.0 2.141 
Kena i 7 .  1 85 27.8 361 61.3 473 63.8 49 *( 0 0 29.0 968 
Kasllof 3.7 44 11.2 145 5.3 4 1 5.0 4 0 0 7.0 234 
Total 100.0 1,197 100.0 1,297 100.0 772 100.0 77 0 0 100.0 3,343 

7/02 Susi tna 89.2 560 61.0 415 33.4 135 31.2 I2 0 0 64.0 1,122 
Kena 1 7.1 45 27,8 189 61.3 240 63.8 26 0 0 29.0 508 
Kasi lof  3.7 2 3 11.2 76 5.3 22 5.0 2 '  0 0 7.0 123 
Total 100.0 628 100.0 680 100.0 405 100.0 40'  0 0 100.0 1.753 

, 7/06 Sus l tna 89.2 1,268 61.0 1,226 33.4 284 31.2 77 0 0 63.1 2,855 
0-1 Kena l 7.1 101 27.8 559 61.3 522 63.8 156 0 0 29.5 1,330 
cn 
I Kasllof 3.7 53 111.2 225 5.3 4 5 5.0 12 0 0 7 *4  335 

Total 100.0 1,422 100.0 2,010 100.0 051 100.0 245 0 0 100.0 4.528 

Susl tna 
Kena 1 
Kasilof 
Total 

SUP l tna 
Kena 1 
Kasl lof  
Total 

7/16 Sus l tna 
Kena 1 
Kas l lof 
Total 



Table 29. Stock compos i t ion  es t ima tes  o f  sockeye salmon catches by  age c l a s s  and da te  f o r  t h e  K a l g i n  I s l a n d  
West-side s e t  n e t  f i s h e r y ,  Upper Cook I n l e t ,  1979 ( con t i nued ) .  

Other Total 
Date System i 42 Numbers l 52 Numbers l Numbers i 63 Numbers I Numbers i Nunbers 

7/20 Susitna 65.2 390 61.0 400 59.5 356 69.6 113 0 0 62.5 1.259 
Kena i 3.6 21 27.8 182 10.6 63 17.6 29 0 0 14.7 295 
Kasi lof  31.2 187 11.2 73 29.9 179 12.8 0 0 22.8 460 

0 Total 100.0 598 100.0 655 100.0 598 100.0 163 0 100.0 2,014 

7/23 Susi tna 65.2 
Kena i 3.6 
Kar i l o f  31.2 

I 
Total 100.0 

Ln 
m 
I 7/27 Susitna 65.2 

Kena i 3.6 
Kasilof 31.2 
Total 100.0 

Af ter  7/27 Susi tna 65.2 2.394 61.0 674 59.5 59 69.6 70 0 0 64.2 3.197 
Kena 1 3.6 132 27.0 307 10.6 11 17.6 17 0 0 9.4 467 
Kasl lof  31.2 1.145 11.2 124 29.9 30 12.8 13 0 0 26.4 1.312 
Total 100.0 3.671 100.0 1,105 100.0 100 100.0 100 0 0 100.0 4.976 

Total Susitna 73.8 9.400 61.0 6,222 44.6 1,813 15.7 511 97.9 1 38 64.0 18.084 
Kena i 4.3 545 27.8 2.837 36.9 1,503 40.6 455 0 0 18.9 5,340 
Kasi lof  21.9 2.704 11.2 1.142 18.5 751 13.7 153 2.1 2 17.1 4.832 
Total 100.0 12.729 100.0 10,201 100.0 4.067 100.0 1,119 100.0 140 100.0 28.256 



Table 30. Stock compos i t ion  es t ima tes  o f  sockeye salmon catches by age c l a s s  and da te  f o r  t h e  Salamatof Beach 
s e t  n e t  f i s h e r y ,  Upper Cook I n l e t ,  1979. 

4i? 52 53 63 Other Total 
Oatc Systsw % Numbers i Numbers % Nurnbers % Nuabers % Numbers % Nurnbers 

Prior 7/021 Susl tna 
Kena i 
Kasilof 
Crescent 
Tutal 

Susl tna 
Kena 1 
Kasi l o f  
Crescent 
Total 

Susl tna 
Kena l 
Kasilof 
Crescent 
Total 

Susi tna 
ker~a i 
Kasllof 
Crescent 
Total 

Susi tna 
Kena f 
Kasllof 
Crescent 
Total 



Table 30. Stock compos i t ion  es t ima tes  o f  sockeye salmon catches by age c l a s s  and da te  f o r  t h e  Salamatof Beach 
s e t  n e t  f i s h e r y ,  Upper Cook I n l e t ,  1979 (con t inued) .  

42 52 53 63 Other Total 
Date System X Nunhers II Numbers X Nuarbers II Numbers I Nuabers II Nurnbers 

7/20 Susi tna 36.1 3,771 20.1 4.643 26.5 1,114 29.2 619 87.8 1 40 25.7 10,287 
Kena i 15.2 1,588 69.5 16,052 35.9 1.509 55.8 1,184 12.2 20 50.8 20,353 
Kasl l o f  48.7 5,080 10.4 2,402 37.6 1,580 15.0 318 0 0 23.5 9,388 
Crescent 0 0 0 0 0 0 0 0 0 0 0 0 
Total 100.0 10.441 100.0 23,097 100.0 4,203 100.0 2,121 100.0 160 100.0 40,028 

7/23 Susl tna 0 0 0 0 0 0 0 0 0 0 0 0 
Kena i 22.6 657 86.2 3,108 47.1 224 77.6 179 100.0 216 58.9 4,384 
Uasilof 77.4 2.251 13.8 498 52.9 252 22.4 52 0 0 41.1 3,053 
Crescent 0 0 0 0 0 0 0 0 0 0 0 0 

I 
Total 100.0 2,900 100.0 3.606 100.0 476 100.0 231 100.0 216 100.0 7,437 

m 
03 7/27 Susi tna 47.4 671 27.2 134 35.8 43 0 0 91.4 36 42.11 1 4  

Kena i 13.6 192 64.2 315 33.1 40 0 0 8.6 3 26.6 550 
Kasilof 39.0 552 8.6 42 31.1 37 0 0 0 0 30.6 631 
Crescent 0 0 0 0 0 0 0 0 0 0 0 0 
Total 100.0 1,415 100.0 491 100.0 120 0 0 100.0 39 100.0 2,065 

Af ter  7127~ Susitna 47.4 1.045 27.2 208 35.8 6 7 0 0 91.4 56 42.8 1,316 
Kena l 13.6 300 64.2 492 33.1 62 0 0 8.6 5 26.7 059 
Kasilof 39.0 059 8.6 66 31.1 58 0 0 0 0 30.5 983 
Crescent 0 0 0 0 0 0 0 0 0 0 0 0 
Total 100.0 2,204 100.0 766 100.0 1U7 0 0 100.0 61 100.0 3.218 

Totdl Susi tna 33.0 9,731 16.2 6,311 19.1 1.546 18.0 702 45.6 296 23.1 18.506 
Kena 1 17.7 5.093 64.0 24.922 45.6 3.6118 64.8 2,528 37.5 244 45.4 36.475 
Kasilof 48.5 13,969 19.8 1,734 35.3 2,856 17.2 671 16.9 110 31.5 25,340 
Crescent 0 0 0 0 0 0 0 0 0 0 0 0 
Total 100.0 28.793 100.0 38.967 100.0 8,690 100.0 3,901 100.0 650 100.0 80,401 

Scales were n o t  c o l l e c t e d  p r i o r  t o  7/02 o r  a f t e r  7/27. Stock compos i t ion  es t ima tes  f r om 7/02 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  7/02, s i m i l a r l y  s t o c k  compos i t ion  es t ima tes  f rom 7/27 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  7/27. 
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Table 32. Stock composi t ion est imates of sockeye salmon catches by age c lass  and date  f o r  t h e  Cohoe/Nin i lch ik  
Beach s e t  n e t  f i she ry ,  Upper Cook I n l e t ,  1979. 

- - -- 

42 52 53 63 Other Total 
Oa te  Syster~l d Ntunbers i Nuberr 5L Itumbers i Nuwbers i Nurlbers Z Nuubers 

Prlor 7/02 Susl tna 
Kena 1 
Kasllof 
Crescent 
Total 

1/02 Susl tna 
Kena l 
Kasl l o f  
Crescent 
Total 

7/06 Susl tna 
---1 Kenn i 
I Kasl l o f  

Crescent 
Total 

Susl tna 
Kena i 
Kasilaf 
Crescent 
Total 

Susl tna 
Kena l 
Kas l !of 
Crescent 
Total 
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Table 33. Catch, escapement, and to ta l  return of sockeye salmon by age class  
and stock, Upper Cook In le t ,  1979. 

Catch 
Stock 42 52 53 63 Other Total 

Susitna Numbers 100,395 85,850 18,034 5,228 10,324 219,831 
Percent 45.7 39.0 8.2 2.4 4.7 j00.0 

,Kenai Numbers 66,670 183,076 41,129 27,725 1,404 314,004 
Percent 21.2 58.3 13.1 6.9 .S 100.0 

Kasilaf Numbers 114,661 123,835 46,933 13,132 412 298,973 
Percent 38.4 41.4 15.7 4.4 .I 100.0 

Crescent Numbers 11,099 29,985 533 131 106 41,854 
P e ~ e n t  26.5 71.6 1.3 .3 .3 100.0 

Fish Numbers 45,248 1,000 495 0 2,113 48,856 
Percent 92.6 2.1 1 .O 0 4.3 100.0 

Total Numbers 338,073 423,746 107,124 40,216 14,359 923,578 
Percent 36.6 45.9 11.6 4.3 1.6 100.0 

- 

Escapement 
Stock 42 52 53 S3 Other Total 

Susltna Numbers 95,341 32,362 3,257 1,575 18,955 157,000 
Pertent 61.0 20.6 5.3 1.0 12.1 100.0 

~ a s f l o f  Numbers 75,132 53,570 12,117 2,473 628 143,920 
Percent 52.2 37.2 8.4 1.7 .5 100.0 

Crescent Numbers 22,686 57,212 524 111 1,067 81,600 
Percent 27.8 70.1 .7 .I 1.3 100.0 

Fish Numbers 61,850 1,374 687 0 4,811 68,722 
Percent 90.0 2.0 1 .O 0 7.0 100.0 

Total Nwnbers 312,857 317,897 55,139 21,817 27,412 735,122 
Percent 42.6 43.2 7.5 3.0 3.7 100.0 

-- - 

Total Return 

Stock 42 5~ S3 S3 Other Total 

Oust tna Numbers 196,236 118,212 26,301 6,803 29,279 376,831 
Percent 52.1 31.4 7.0 1.8 7.7 100.0 

h n a i  Numbers 124,018 356,455 75,673 39,383 3,355 593,884 
Percent 20-7 59.6 12.5 6.6 .6 100.8 

Kasflof Numbers 189,793 177,405 59,050 15,605 1,040 442,893 
Percent 42.9 40.1 13.3 3.5 .2 100.0 

Crescent Numbers 33,785 87 ,I 97 1,057 242 1,173 123,454 
Percent 27.4 70.6 .9 .2 .9 .100.0 

Fish Numbers 107,098 2,374 1,182 0 6,924 117,578 
Percent 91 .I 2.0 1 .O 0 5.9 100.0 

Total Numbers 650,930 741,643 162,263 62,033 41,771 1,653,640 
Percent 39.3 44.7 9.8 3.7 2.5 100.0 



The Kenai River ' s  estimated t o t a l  re turn  of 597,884 accounted f o r  36.0% of 
t o t a l  r u n  t o  Upper Cook I n l e t  (Table 33). The majori ty of the  Kenai River 
r u n  (59.6%) were age 52 f i s h .  Age 42 comprised 20.7% of the  re turn followed 
by age 53 (12.5%),  63 (6 .6%),  and a l l  o thers  (0 .6%).  The exp lo i ta t ion  r a t e  
f o r  the  Kenai River r u n  was 0.525. The Central D i s t r i c t  d r i f t  net f i shery  
accounted f o r  almost one-half (46.5%) of the  Kenai River r u n  harvest (Table 
34). Central D i s t r i c t  East-side s e t  net  f i s h e r i e s  accounted f o r  28.1% of 
the  Kenai River r u n  harvest.  The Northern D i s t r i c t  accounted f o r  20.8%. 
Few Kenai River f i s h  were harvested on the  west s ide  of the  Central D i s t r i c t  
o r  on Kalgin Island.  

The t o t a l  re turn  of sockeye salmon t o  the  Kasi l o f  River in  1979 was estimated 
a t  442,893, and accounted f o r  26.7% of the  re turn t o  Upper Cook In l e t .  Two 
principal  age c lasses  of sockeye salmon 42 (42.9%) and 52 (40.1%) comprised 
t he  t o t a l  return (Table 33). The remaining f i s h  were ages 53 (13.3%),  63 
(3 .5%) ,  and others  (0 .2%).  The exploi ta t ion r a t e  f o r  the  Kasilof River runs 
was 0.675. The Central D i s t r i c t  d r i f t  net  f i shery  accounted f o r  51.9% of 
the  t o t a l  harvest  of 298,973 (Table 34). The Cohoe/Ninilchik Beach s e t  net  
f i shery  took 26.4% of the  Kasilof River harvest .  We assumed t h a t  the  Northern 
D i s t r i c t  did not i n t e r cep t  any Kasilof River f i s h .  Most of the remaining 
harvest was taken on the  other  East-side s e t  net  f i she r i e s .  

The t o t a l  re turn  of 376,831 sockeye salmon t o  the  Susitna River accounted 
f o r  22.7% of the  t o t a l  re turn  t o  Upper Cook I n l e t  (Table 33).  Susitna River 
sockeye exhibited the  most var iable  age composition. Age 42 dominated (52.1 %) , 
followed by ages 52 (31 .4%),  o thers  (7.7%) , 53 (7.0%) , and 63 (1 .8%). The 
exploi ta t ion r a t e  of t he  Susitna River r u n  was 0.583. The Central D i s t r i c t  
d r i f t  net  f i shery  accounted f o r  over one-half (53.8%) of t he  Susitna River 
run harvest (Table 34). The Kalgin Island East-side s e t  net  f i shery  was the  
only f i shery  which did not i n t e r cep t  Susi tna River sockeye salmon. The 
remaining 46.2% of the  Susitna harvest was spread out f a i r l y  equally between 
the remaining f i s h e r i e s .  

The t o t a l  re turn  of 123,545 sockeye salmon t o  Crescent River accounted f o r  
7.4% of the  return t o  Upper Cook I n l e t  i n  1979. Age 52 sockeye predominated 
the  return (70.6%) ; age 42 accounted fo r  27.4% (Table 33) .  Ages 53 (0 .9%) ,  
o ther  (0 .9%),  and 6 (0.2%) composed the  remainder of the  re turn.  The 3 explo i ta t ion  r a t e  o the  Crescent River r u n  was 0.339. Essent ia l ly  a l l  
(96.4%) of the  harvest was taken in the  Central D i s t r i c t  West-side s e t  net  
f i  s hery (Table 34).  

The t o t a l  re turn  of 117,578 sockeye salmon t o  Fish Creek accounted f o r  7.1% 
of the  return t o  Upper Cook I n l e t  i n  1979 (Table 33). Age 42 f i s h  were the  
most abundant i n  the  re turn accounting f o r  91.0%. The remaining f i s h  were 
age 52 (2 .0%),  53 (1 .0%) ,  and other  (5.9%). The exploi ta t ion r a t e  of t h i s  
r u n  was 0.584. We estimated t h a t  t he  majority of these  f i s h  were harvested 
by the  Central D i s t r i c t  d r i f t  f i shery  (71.5%),  t he  remaining harvest was i n  
the  Northern D i s t r i c t s  (Tab1 e 34).  

Run Timing 

In Tables 35-39 we summarized the  da i ly  and cumulative r u n  of sockeye salmon 
t o  Upper Cook I n l e t  by stock. For each s tock ,  the  catches and escapements 
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Table 35. Summary of da i ly  and cumulative re turn  of sockeye salmon t o  t he  
Susitna River, Upper Cook I n l e t ,  1 97g1. 

Numbers o f  Fish Proporti on 
Date Escapement Catch Daily Cumulative Daily Cumu 1 a ti ve - 

~e turn Return Proportion Proportion 
- 

Prior 7/01 
7/01 
7/02 
7/03 
7/04 
7/05 
7/06 
7/07 
7/08 
7/09 
7/10 
7/11 
7/12 
7/13 
7/14 
711 5 
711 6 
7/17 
7/ 18 
7/19 
7/20 
7/21 
7/22 
7/23 
7/24 



Table 35. Summary of daily and cumulative return of sockeye salmon to  the 
Susi tna Ri ver , Upper Cook In le t ,  1 97g1 (continued) . 

Numbers of F i s h  Proportion 
Date Escapement Catch Daily Cumulative Daily Cumu 1 a ti ve 

Re turn Return Proporti on Proporti on 

8/13 1,500 
8/14 1,200 
8/15 500 
8/16 1 00 
8/17 100 
8/18 200 
8/19 200 
8/20 200 
8/21 300 
8/22 300 
8/23 200 
8/24 200 
After  8/24 

Total 157,000 

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 to  account f o r  migration time 
t o  the r iver .  Lag times used fo r  each fishery to  the Susitna River were: 
11 days fo r  Central Dis t r ic t  West-side and Central Dis t r ic t  d r i f t ;  10 days 
for  Ka1 gi n Island East-side, Kal gin Island West-side, and CohoeINini lchi k 
Beach; 9 days fo r  Salamatof and Kalifonsky Beach; 8 days fo r  Northern Dis- 
t r i c t  East-side; and 7 days f o r  Northern Dis t r ic t  West-side. 



Table 36. Summary of da i l y  and cumulative re turn  of sockeye salmon t o  the  
Kenai River, Upper Cook I n l e t ,  197g1. 

Numbers of F i s h  Proporti on 
Date Escapement Catch. Dai l y  Cumulative Daily Cumulative 

~e t u r n  Return proportion Proportion 



Table 36. Summary of daily and cumulative return of sockeye salmon to the 
Kenai River, Upper Cook In le t ,  1 97g1 (continued). 

Numbers o f  F i s h  P r o p o r t i  on 
Date  Escapement Catch  Da i ly Cumulative Daily Cumulative 

~e tub Retu rn  P r o p o r t i o n  P r o p o r t i o n  

8/01 755 
8/02 723 
8/03 862 
8/04 82 6 
8/05 1,000 
8/06 898 
8/07 897 
8/ 08 605 
8/09 1,050 
8/10 1,285 
8/11 1,687 
8/12 1 ,582 
8/13 661 
8/14 280 
After 8/14 

Dates represent escapement dates, i .e . ,  the return of f i sh  t o  the river 
counting s i t e .  Catch dates were adjusted to account for migration time 
to  the river.  Lag times between each fishery and the Kenai River are:  
3 days for the Northern Di s t r i c t  East-side, Northern District West-side, 
Central District d r i f t ,  Kalgin Island East-side, Kalgin Island West-side, 
and Cohoe/Ninilchik Beach; 4 days for the Central District West-side; and  
2 days for  Salamatof and Kalifonsky Beach. 



Table 37. Summary of d a i l y  and cumulative r e t u r n  of  sockeye salmon t o  t h e  
Kasi lof  River ,  Upper Cook I n l e t ,  197g1. 

Numbers o f  Fish Proporti on 
Date Escapement Catch Da i ly Cumulative Da i l y  Cumulative 

Re t u r n  Return ~ropor t ion  Proportion 



Table 37. Summary of daily and cumulative return of sockeye salmon to  the 
Kasi lof River, Upper Cook In le t ,  1979' (continued). 

Numbers o f  F ish  Propor t ion  
Date Escapement Catch Daily Cumulative Oai ly Cumu 1 a t i  ve 

~e tuFn Return ~ ~ o p o i t i o n  ~ ~ o p o r t i o n  

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 
8/08 
8/09 
8/90 
811 1 
811 2 
811 3 
A f t e r  

Dates represent escapement dates,  i . e. , the return of f i  s h t o  the r iver  
counting s i t e .  Catch dates were adjusted to  account fo r  migration time 
t o  the r iver .  Lag times used fo r  each fishery to  the Kasilof River were: 
4 days f o r  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 fo r  the Central Dis t r ic t  
d r i f t ,  Kalgin Island East-side, Kalgin Island West-side; 2 days fo r  Salamatof 
and Cohoe/Ninilchi k Beach; and 1 day fo r  Kalifonsky Beach. 



Table 38. Summary of daily and cumulative return of sockeye salmon to  the 
Crescent River, Upper Cook I n l e t ,  1979'. 

Numbers o f  Fish Pru~ortion 
Oate Escapement Catch Oai 1 y Cumulative Oai ly  Cumulative 

Return Return ~ropo;tion Proportion 

P r i o r  7/04 
7/04 
7 jo5 
7/06 
7/07 
7/08 
7/09 
7/10 
7/11 
7/12 
7/13 
7/14 
7/15 
7/16 
7/17 
7/18 
7/19 
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 
8/08 
8/09 
8/10 
8/11 
8/12 
A f t e r  8/12 

To ta l  

Dates represent escapement dates,  i .e . ,  the return of f i sh  t o  the r iver  
counting s i t e .  Catch dates were adjusted t o  account for  migration time 
to the r iver .  Lag times used were: 12 days fo r  Kalifonsky Beach, 11 
days for  Kalgin Island East-side, and 10 days for  the Central Dis t r ic t  
West-side. 



Table 39. Summary of daily and cumulative return of sockeye salmon to  
Fish Creek, Upper Cook In le t ,  1979'. 

Numbers o f  F ish  Proportion 
Oate Escapement Catch Oai l y  Cumulative Daily Cumulative 

Return Return proportion Proportion 

Prior 7/09 
7/09 
7/10 
7/11 
7/12 
7/13 
7/14 
7/15 
7/16 
7/17 
7/18 
7/19 
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 
8/08 
8/09 
811 0 
8/11 
8/12 
8/13 
8/14 
8/15 
8/16 
8/17 
Af ter  8/17 

Total 

Dates represent escapement dates ,  i .e . ,  the return of the f i s h  to  the 
r iver  counting s i t e .  Catch dates were adjusted to  account for  migration 
time t o  the r iver .  Lag times used were: 11 days fo r  the Central Dis t r ic t  
d r i f t s ,  8 days for  the Northern Dis t r ic t  East-side, and 7 days fo r  the 
Northern Dis t r ic t  West-si de. 



have been combined by accounting f o r  lag  times between the  various f i sh ing  
d i s t r i c t s  and the  escapement enumeration s i t e s .  In Table 40 we summarize 
the  mean Ju l i an  date and the  variance of the  runs by stock. The re turn  t o  
the  Kasilof River in  1979 was t he  e a r l i e s t  (mean = 192.9) and a l s o  the  most 
prot racted (variance = 100.3). The re tu rn  t o  Fish Creek was the  l a t e s t  
(mean = 204.9) and a l s o  the  sho r t e s t  in duration (variance = 45.0). L i t t l e  
d i f ference in  mean dates  were evident  f o r  the  Kenai River (199.6),  Crescent 
River (202.0) o r  t he  Susitna River (203.7). The Crescent River did show a 
more prot racted r u n  (variance = 85.2) than e i t h e r  the  Kenai River (57.1) o r  
the Susi tna River (62.0). 

Table 40. The mean date  ( Ju l i an )  and variance of t he  runs of sockeye salmon 
t o  Upper Cook I n l e t ,  by s tock,  1979. 

Stock Mean Variance 

Susi tna River 

Kenai River 

Kasi 1 of River 

Crescent River 

Fish Creek 
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