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ABSTRACT 

Six Lower Cook I n l e t  sockeye salmon Oncorhynchus nerka f i s h e r i e s  t a r g e t i n g  
pr imar i ly  d i s c r e t e  s tocks  were examined f o r  age, length and weight during t h e  
1990 f i s h i n g  season. Escapements in one sockeye and e igh t  pink salmon 0 .  
gorbuscha streams were sampled f o r  mean lengths .  No chum salmon 0 .ke ta  samples 
were c o l l e c t e d .  A t o t a l  of 203,896 sockeye, 6,951 chum, and 383,670 pink salmon 
were harvested in t h i s  management a rea .  Another 53,130 sockeye, 61,069 chum, and 
315,964 pink salmon were estimated in t h e  escapement. The dominant ages f o r  
sockeye salmon throughout Lower Cook I n l e t  were 1 .2 ,  1 .3 ,  2.2, and 2.3. The 
proport ion of females in the  samples varied from 42% in t h e  Kamishak D i s t r i c t  t o  
56% in t h e  Southern D i s t r i c t .  Sockeye salmon harvested in t h e  Outer and Eastern 
D i s t r i c t s  tended t o  be l a r g e r ,  549 mm and 2.86 kg, compared t o  477 mm and 1.66 
kg in t h e  Southern and Kamishak D i s t r i c t s .  Pink salmon mean lengths  f o r  sexes 
combined were between 430 and 467 mm. 

K E Y  WORDS: Age, l eng th ,  Lower Cook I n l e t ,  pink salmon, Oncorhynchus, sex,  
sockeye salmon, weight 



INTRODUCTION 

The Lower Cook I n l e t  Management Area f o r  salmon i s  comprised o f  a l l  wa te rs  west 
o f  t h e  l o n g i t u d e  o f  Cape F a i r f i e l d  i n  t h e  G u l f  o f  Alaska, n o r t h  o f  t h e  l a t i t u d e  
o f  Cape Douglas i n  S h e l i k o f  S t r a i t s ,  and south o f  t h e  l a t i t u d e  o f  Anchor P o i n t  
i n  Cook I n l e t .  The area i s  d i v i d e d  i n t o  f o u r  management d i s t r i c t s :  Kamishak, 
Southern, Outer ,  and Eastern (F i gu re  1 ) .  Purse se ine  and s e t  g i l l  n e t  a re  t h e  
o n l y  l e g a l  commercial gear t ypes  f o r  salmon. E n t r y  i n t o  t h e  commercial f i s h e r y  
has been l i m i t e d  s i nce  1972. There were 71 se ine  and 20 s e t  g i l l  n e t  pe rm i t s  
f i s h e d  d u r i n g  1990. 

S ince 1961 catches o f  a l l  f i v e  spec ies o f  P a c i f i c  salmon have been documented i n  
t h i s  area. I n  1970 t h e  A1 aska Department o f  F i s h  and Game (ADF&G) began sampl i n g  
t h e  sockeye Oncorhynchus nerka and chum salmon 0. k e t a  ca t ch  f o r  age, sex, we igh t  
and l e n g t h  (AWL) data.  AWL da ta  between 1970 and 1986, 1988 and 1989 has been 
summarized by Schroeder (1984, 1985, 1986); Mor r i son  (1987); and Yuen e t  a l .  
(1989, 1990). There was no ca t ch  sampl i n g  program i n  1987. A e r i a l  and ground 
escapement surveys o f  p i n k  salmon 0. gorbuscha began i n  1960. Chum salmon 
surveys began i n  1964 and sockeye salmon surveys began i n  1969. Annual 
escapement da ta  a re  summarized i n  annual management r e p o r t s  f o r  Lower Cook I n l e t  
Area (e .g . ,  Schroeder and Mor r i son  1990). 

H i s t o r i c a l l y ,  f i s h i n g  f o r  a s i n g l e  spec ies w i t h i n  a bay o r  d ra inage  l a s t s  3 -6  
weeks. The sockeye salmon f i s h e r i e s  g e n e r a l l y  beg in  i n  June and o v e r l a p  t h e  chum 
salmon f i s h e r i e s  which t y p i c a l l y  end i n  August (Tab le  1 ) .  Commercial f i s h i n g  f o r  
ch inook salmon 0. tshawytscha has begun as e a r l y  as May w h i l e  f i s h i n g  f o r  coho 
salmon 0. k i s u t c h  has extended i n t o  September. Cur ren t  management s t r a t e g y  has 
es tab l  i shed f i s h i n g  d i s t r i c t s  which a l l o w  f o r  t h e  management o f  d i s c r e t e  s tocks .  
Commercial ha rves ts  a re  moni tored so t h a t  predetermined escapement goa l s  a re  met 
and t h e  escapement i s  ob ta ined  f rom a l l  segments o f  t h e  r un .  I n  areas where 
i n t e r c e p t i o n  f i s h e r i e s  have occur red  h i s t o r i c a l l y ,  t h e  f i s h e r y  has been a l lowed 
t o  con t i nue  p rov i ded  t h a t  t h e  harves ts  a re  n o t  d e t r i m e n t a l  t o  t h e  i n d i v i d u a l  
c o n t r i b u t i n g  s tocks .  

The focus  o f  t h e  Lower Cook I n l e t  salmon catch-sampl ing program has been on 
c o l l e c t i n g  sockeye and chum salmon AWL da ta  f rom t h e  purse se ine  f i s h e r i e s .  
However, t h e  chum salmon f i s h e r y  was n o t  sampled aga in  i n  1990 due t o  i t s  smal l  
s i z e  and remoteness. Chum salmon catches were low due t o  poor  runs .  The o n l y  
s i z a b l e  chum catches were i n  t h e  Tutka Bay, B r u i n  Bay, and Chenik areas o f  t h e  
Kamishak D i s t r i c t .  Th i s  year ,  t h e  p i n k  salmon escapement i n  e i g h t  streams, were 
measuted f o r  l e n g t h .  Two o f  t h e  streams, Humpy and Po r t  Graham, were on t h e  Cook 
I n l e t  s i d e  o f  t h e  Kenai pen insu la  w h i l e  t h e  o thers ,  Windy L e f t ,  Windy R igh t ,  P o r t  
D ick ,  I s l a n d ,  South Nuka, James Lagoon, were on t h e  G u l f  o f  A laska s i de .  

Catch samples were ob ta ined  f rom se lec ted  purse se ine  f i s h e r i e s  cons idered  t o  be 
s tock  s p e c i f i c .  These s i n g l e - s t o c k  f i s h e r i e s  no rma l l y  account f o r  about 97% o f  
t h e  t o t a l  sockeye and chum ca tch  f rom Lower Cook I n l e t .  The purse  se ine  
f i s h e r i e s  i n  t h e  Hal i b u t  Cove, H a l i b u t  Cove Lagoon, Tutka Bay, and Douglas R i v e r  
areas, as w e l l  as t h e  t h r e e  se t  n e t  f i s h e r i e s  i n  Lower Cook I n l e t  were n o t  
sampled because they  d i d  n o t  t a r g e t  on any s p e c i f i c  l o c a l  s t ock .  



Chinook salmon samples were a1 so not col lec ted  because the  t o t a l  chinook salmon 
harvest was expected t o  be < 1% of the  t o t a l  salmon ca tch .  The coho and pink 
salmon catch a re  normally not sampled because they were expected t o  exh ib i t  no 
va r i a t ion  in t h e i r  annual age compositions. 

The objec t ives  of the  1990 salmon catch-sampling program were t o  es t imate  the  
sockeye salmon age and s i z e  composition of the  s i x  f i s h e r i e s  l i s t e d  in Table 1 ,  
obtain age and s i z e  composition s t a t i s t i c s  f o r  the  English Bay sockeye 
escapement, and obtain length s t a t i s t i c s  f o r  e ight  pink salmon escapements. This 
information i s  used t o  t r ack  changes in the  sockeye age composition during the  
f i  shi ng season, a1 1 ow f i  shery managers t o  respond i nseason t o  the  unexpected 
s t rengths  o r  weaknesses of a p a r t i c u l a r  age group, prepare a preseason fo recas t  
of abundance, and t o  evaluate escapement goals .  

METHODS 

The Lower Cook I n l e t  salmon harvest has been managed as 16 independent purse 
se ine  f i s h e r i e s ,  most of which t a r g e t  on a d i s c r e t e  stock of sockeye o r  chum 
salmon. Each of the  d i s c r e t e  s tocks had i t s  own unique escapement goal .  Seven 
sockeye and e igh t  pink salmon stocks were sampled in 1990. Each stock was 
considered t o  be a geographical sampling s t r a t a  (Figures 2 and 3 ) .  

Catch samples were obtained dockside when the  tenders were de l ive r ing  catches 
from a s i n g l e  s tock.  I f  tenders were expected t o  gather  the  catch from several 
f i s h e r i e s  before re turning t o  por t ,  then samples were obtained on board a tender 
before the  f i s h  were p u t  i n to  the  hold. The catch sampl ing crew interviewed the  
fishermen de l ive r ing  f i s h  t o  ascer ta in  the  o r ig in  of the  catch before obtaining 
any samples. I f  samples were col lec ted  from f i s h  removed from a tender hold, the  
skipper was a1 so interviewed t o  confirm t h a t  no f i s h  from an e a r l i e r  sampl ing 
period were present .  Pink salmon escapement samples were obtained from the  
spawning streams and sockeye salmon escapement samples were obtained from a 
hatchery egg take in English Bay. 

Fish were measured from mid-eye t o  the  fork of the  t a i l  with a d i g i t a l  measuring 
board t o  an accuracy of +1 mm.  Fish were weighed with a hand held spring s c a l e  
t o  the  neares t  0.1 kg. Sex was determined from external  secondary sexual 
c h a r a c t e r i s t i c s .  

Either  sca les  o r  otol i  t h s  were col l  ected t o  determine age. Scales were col 1 ected 
from the  preferred area of each salmon, approximately 3 rows above the  l a t e r a l  
1 ine and pos te r io r  of the  dorsal f i n ,  when possible.  The sca les  were cleaned 
and mounted on a gum card,  sculptured s ide  u p ,  from which an ace ta te  impression 
was made. Images of sca les  were magnified 35x, and the  number of annuli per 
sca le  were counted t o  determine age. 

The European age designation system was used where the  f i r s t  d i g i t  r e f e r s  t o  the  
number of f r e sh  water annul i ,  the  second d i g i t  r e f e r s  t o  the  number of marine 
annuli ,  and the  t o t a l  age i s  the  sum of the  two d i g i t s  plus one. For example, 



an age-1 .2  f i s h  i s  an 4 - y e a r - o l d  f i s h  t h a t  s p e n t  2  y e a r s  i n  f r e s h  w a t e r  ( f i r s t  
w i n t e r  s p e n t  i n  t h e  g r a v e l  a s  an a l e v i n )  and 2 y e a r s  a t  s e a .  

Sample s i z e s  were s e t  f o r  each sampling s t r a t a  t o  e s t i m a t e  age  p r o p o r t i o n s ,  p i ,  
from a  p o p u l a t i o n  o f  k age groups  s i m u l t a n e o u s l y  w i t h i n  a  s p e c i f i e d  d i s t a n c e , - d  
o f  t h e i r  t r u e  p o p u l a t i o n  age p r o p o r t i o n s ,  x i ,  90% o f  t h e  t i m e  ( 1  - a ) .  That  i s ,  

where d and a ,  t h e  conf idence  l e v e l ,  was chosen t o  be 0 . 0 5  and 0 .10 ,  
r e s p e c t i v e l y .  Thompson (1987) c a l c u l a t e d  a  maximum sample s i z e  o f  403 f o r  a  
w o r s t - c a s e  s c e n a r i o  when t h r e e  age g roups  were p r e s e n t  i n  equal  numbers, d  = 

0 .05 ,  and a = 0.10.  Any d e v i a t i o n  i n  t h e  number o f  age  g roups  o r  unequal 
c o n t r i b u t i o n s  by age group would r e q u i r e  a  s m a l l e r  sample s i z e .  An a p r io r i  
e s t i m a t e  o f  age compos i t ion ,  d e r i v e d  from t h e  l e n g t h  f requency  o f  about  200 
males ,  was used t o  c a l c u l a t e  a  sample s i z e  n such t h a t  

where : 

O(z i )  = a r e a  under t h e  s t a n d a r d  normal d i s t r i b u t i o n ,  and - 

z i  - = d J n i / J ( p i  ( I - p i ) ) .  - - - 

The s m a l l e s t  n  t h a t  s a t i s f i e d  e q u a t i o n s  ( 1 )  t o  ( 3 )  was rounded up t o  t h e  n e a r e s t  
40 f i s h  (salmon s c a l e s  a r e  mounted on gum c a r d s  i n  groups  o f  4 0 ) ,  i n c r e a s e d  by 
t h e  observed unreadab le  r a t e ,  and rounded aga in  up t o  t h e  n e a r e s t  40 f i s h .  T h i s  
r e p r e s e n t e d  t h e  t o t a l  numbers o f  f i s h  t o  p r o c e s s .  

Sample s i z e  n  f o r  mean weight  of  each sex  was de te rmined  from t h e  methods 
d e s c r i b e d  by Snedecor and Cochran (1967) ,  i . e . ,  

where: 
o = p o p u l a t i o n  s t a n d a r d  d e v i a t i o n ,  

and L = a l l o w a b l e  e r r o r ,  i . e .  0 . 1  kg. 

Samples s i z e s  f o r  mean we igh t s  ranged between 5  and 50 depending on a .  Most 
sample s i z e s  were around 20 f o r  a  200 f i s h  sample,  o r  1  i n  10 f i s h ,  o f  each s e x .  

Es t ima tes  of  s t a n d a r d  e r r o r s  by age group were d e r i v e d  accord ing  t o  t h e  
p rocedures  f o r  s t r a t i f i e d  random sampling d e s c r i b e d  by Snedecor  and Cochran 
(1967) .  



where: 
C Z  = t h e  salmon catch in  t h e  h th  s t ratum, and 
skZ = t h e  sample variance in  t he  hth s t ratum. - 

A Chi - square  t e s t  of independence f o r  age ca t egor i e s  by loca t ion  was used t o  t e s t  
t h e  hypothesis  t h a t  both samples were from t h e  same multinomial populat ion.  The 
nul l  hypothesis  was r e j e c t e d  a t  t h e  a = 0.05 o r  95% l e v e l .  

Catch t o t a l s  were obtained from harves t  r e c e i p t s  ( f i s h  t i c k e t s )  which document 
each s a l e  by a l i censed  fishermen. Escapement i nd ices  obtained from a e r i a l  and 
ground surveys were expanded i n t o  t o t a l  escapement e s t ima te s .  

RESULTS AND DISCUSSION 

A t o t a l  of 203,896 sockeye were harvested in  Lower Cook I n l e t  in  1990. The 
sockeye escapement was est imated t o  be 53,130 from a e r i a l  and ground surveys.  
Catch samples were c o l l e c t e d  from runs t o  A ia l ik  Lake, Nuka Bay, Port  Dick Bay, 
China Poot Bay, Mikfik Creek, and Chenik Lake. The harves t  of t h e s e  s tocks  
accounted f o r  76% of t h e  t o t a l  sockeye salmon ca tch .  The remaining sockeye 
salmon ca tch  was not sampled because e i t h e r  t h e  runs were smal l ,  they  d id  not 
r ep re sen t  any s p e c i f i c  loca l  s tock ,  o r  they were t h e  i n i t i a l  r e t u r n s  t o  a 
hatchery r e l e a s e  of a known age. 

Al toge ther ,  12 sampling t r i p s  were made. The r e s u l t s  from t h e  t h r e e  China Poot 
t r i p s  and from two English Bay t r i p s  were pooled t o  i nc rease  t h e i r  r e spec t ive  
sample s i z e s .  Af t e r  pool ing,  f i v e  of t h e  e i g h t  samples met o r  exceeded t h e  95% 
confidence 1 evel (d = 0.05) and two exceeded t h e  90% confidence 1 evel (d  = 0.05) .  
The very small sample co l l ec t ed  from t h e  Engl i sh  Bay egg t ake  had a confidence 
leve l  of 0.02 (d = 0 .05 ) .  English Bay was t h e  only stream where o t o l i t h s  were 
c o l l e c t e d  ins tead  of s c a l e s .  Altogether  t h e r e  were 3,318 readable s c a l e s  o r  
o to l  i t h s  c o l l e c t e d .  Individual sample s i z e s  and d a t e s  a r e  summarized in  Table 
2 .  

C h u m  salmon runs were extremely small t h i s  yea r .  The chum harves t  f o r  a l l  of 
Lower Cook I n l e t ,  6 ,951,  was t h e  lowest on record.  C h u m  escapement was 61,069. 
No samples were c o l l e c t e d  t h i s  year  because the  mul t ip l e  t r i p s  and expense 
requi red  t o  obta in  an adequate sample from the  numerous small f i s h e r i e s  d id  not 
seem j u s t i f i e d .  

The t o t a l  pink salmon harves t  was 383,670. The escapement was 315,964. All pink 
salmon were considered t o  have matured a t  age 0.2 and consequently age 
composition samples were not co l l  ec ted .  S i ze  composition d a t a ,  however, was 
c o l l e c t e d  from Humpy Creek, Port Graham Creek, Windy Creek Le f t ,  Windy Creek 
Right,  Port  Dick Creek, Is1 and Creek, James Lagoon, and South Nuka Is1 and Creek. 
Twenty males and 20 females were measured a t  each stream. 



Eastern D i s t r i c t  Sockeye Salmon 

In t h e  Eas te rn  D i s t r i c t ,  on ly  A i a l i k  Lagoon was opened f o r  sockeye salmon purse  
s e i n i n g .  The t o t a l  sockeye h a r v e s t  from A i a l i k  Bay was 7 ,682 f i s h .  The t o t a l  
run was approximately  13,382 salmon with  an escapement e s t i m a t e  of 5 ,700.  One 
c a t c h  sample was c o l l e c t e d  on 14 J u l y .  The dominant age groups  were 1 . 2 ,  1 . 3 ,  
and 2 . 2 .  There were equal numbers of males and females  i n  t h e  sample.  These 
f i s h  from t h e  Gulf o f  Alaska s i d e  o f  t h e  Kenai Pen insu la  t end  t o  be among t h e  
l a r g e r  o f  t h e  Lower Cook I n l e t  sockeye salmon. T h e i r  o v e r a l l  mean weight  was 
2.51 kg (Tab le  3 ) .  

Outer D i s t r i c t  Sockeye Salmon 

In t h e  Outer  D i s t r i c t ,  sockeye h a r v e s t s  were 5 ,728 i n  Nuka Bay, 11,657 i n  P o r t  
Dick and 19 i n  Por t  Chatham. The h a r v e s t s  in  Nuka Bay were from n a t u r a l  runs  of 
sockeye salmon. Escapements i n  Nuka Bay were 9 ,500 e s t i m a t e d  i n  D e s i r e  l a k e ,  
5,200 i n  D e l i g h t  Lake, and 300 i n  Ecs tasy  Lake ( a  newly formed Lake).  The P o r t  
Dick enhanced run was t h e  r e s u l t  o f  a l a k e  s t o c k i n g  p r o j e c t  i n  1987. Although 
a c a t c h  was r e p o r t e d  i n  P o r t  Chatham, t h e r e  i s  no n a t u r a l  run o f  sockeye salmon 
i n  P o r t  Chatham. 

Two age and s i z e  composit ion samples were c o l l e c t e d  from Nuka Bay on 4 and 11 
J u l y .  The predominant age groups  were 1 . 2 ,  1 . 3 ,  2 . 2 ,  and 2 .3 .  The Nuka Bay 
sockeye salmon, a l s o  from t h e  Gulf o f  Alaska s i d e  o f  t h e  Kenai P e n i n s u l a ,  t end  
t o  be among t h e  1 a r g e r  of t h e  Lower Cook I n l e t  sockeye wi th  a mean weight  o f  2.86 
kg i n  1990. Over 56% of  t h e  samples were female  (Table  4 ) .  

One s i z e  composi t ion sample was o b t a i n e d  from P o r t  Dick. I t  had a mean weight  
o f  1 .64 kg (Tab le  5 ) .  The e n t i r e  P o r t  Dick run was c o n s i d e r e d  age 1 . 2  a s  t h i s  
was t h e  f i r s t  r e t u r n s  from t h e  ou tmigra t ion  o f  age-1 .0  s m o l t s  i n  1988 from a l a k e  
s t o c k i n g  o f  age-0 f r y  i n  1987. 

Southern D i s t r i c t  Sockeye Salmon 

The on ly  d i s c r e t e  s t o c k  f i s h e r y  i n  t h e  Southern D i s t r i c t  was China Poot .  Th i s  
run t o  China Poot Bay ( L e i s u r e  Lake) supported t h e  second l a r g e s t  sockeye f i s h e r y  
i n  Lower Cook I n l e t  d u r i n g  1990. I t  was t h e  r e s u l t  o f  an ongoing l a k e  s t o c k i n g  
program t h a t  began i n  1976. Age groups  1 .2 ,  1 . 3 ,  and 2.2 were common i n  t h e  
c a t c h  samples .  Mean weight was 1 .66 kg and females  were 56.46% of  t h e  samples 
(Tab1 e 6 ) .  

Within China Poot Bay, t h e  commercial h a r v e s t  was 49,990 and t h e  s p o r t  and 
personal  use c a t c h  was 3 ,500  (McKean 1991) .  Because t h i s  l a k e  does  n o t  p rov ide  
a c c e s s  f o r  r e t u r n i n g  sockeye salmon, t h e  management s t r a t e g y  was t o  h a r v e s t  a l l  
sockeye salmon i n  t h i s  t e rmina l  f i s h e r y .  In 1990, however, about  1 ,000 l a t e -  
a r r i v i n g  sockeye salmon were no t  h a r v e s t e d .  

Adjacent  t o  China Poot Bay, o t h e r  purse  s e i n e  f i s h e r i e s  r e p o r t e d  mixed s t o c k  
c a t c h e s  of 2,349 in  Hal i but  Cove Lagoon, 14,016 i n  Hal i bu t  Cove, and 284 i n  Tutka 



Bay. Mean w e i g h t s  r e p o r t e d  on t h e  f i s h  t i c k e t s  were 1.57 g  i n  H a l i b u t  Cove 
Lagoon, 1.76 g  i n  H a l i b u t  Cove, and 1.93 kg i n  Tutka Bay. 

The t o t a l  commercial sockeye salmon h a r v e s t  i n  t h e  Southern D i s t r i c t  was 82,412 
and t h i s  i n c l u d e d  ca tches  i n  t h e  s e t  g i l l  n e t  f i s h e r i e s  ( i  .e.,  3,904 i n  H a l i b u t  
Cove, 7,638 i n  Barabara-Kas i tsna,  and 4,321 i n  S e l d o v i a ) .  Sockeye caught  i n  t h e  
s e t  n e t  f i s h e r i e s  may be d e s t i n e d  f o r  Upper Cook I n l e t  s i n c e  t h e i r  mean w e i g h t s  
a r e  l a r g e r  t h a n  t h o s e  f r o m  China Poot Bay, i . e . ,  2.12, 2.71, and 2.55 kg, 
r e s p e c t i v e l y ,  compared 1.74 kg ( t h e  China Poot mean w e i g h t s  on t h e  f i s h  t i c k e t s  
were g r e a t e r  t h a n  those  o b t a i n e d  f rom t h e  c a t c h  samples).  

The o n l y  s i z a b l e  escapement o f  sockeye salmon was 3,300 r e p o r t e d  i n  E n g l i s h  Bay. 
No commercial f i s h i n g  was a l l o w e d  on t h e  E n g l i s h  Bay s t o c k s  d u r i n g  1990. 
O t o l i t h s  f o r  age c o m p o s i t i o n  a n a l y s i s  and l e n g t h s  were o b t a i n e d  f r o m  t h e  E n g l i s h  
Bay h a t c h e r y  egg t a k e  (Tab l  es 7  and 8 ) .  Four age groups,  1.2, 1.3, 2.2, and 2.3, 
were p r e s e n t  i n  t h e  samples. 

Kamishak D i s t r i c t  Sockeye Salmon 

The h a r v e s t  o f  l o c a l  sockeye salmon s t o c k s  i n  t h e  Kamishak D i s t r i c t  numbered 18 
i n  t h e  Douglas R i v e r  area,  34 i n  t h e  Kamishak R i v e r  area,  9,006 f r o m  M i  k f i  k  
Creek, 70,347 f r o m  Cheni k  Lake, 2,224 f r o m  t h e  B r u i n  Bay area,  and 14,465 i n  t h e  
K i  r s c h n e r  Lake area.  The co r respond ing  escapements were 600 i n  t h e  Doug1 as R i v e r  
f o r  a t o t a l  r u n  o f  618, 200 i n  t h e  Kamishak R i v e r  f o r  a  t o t a l  r u n  t o  234, 8,800 
i n  M i k f i k  Creek f o r  a  t o t a l  r u n  o f  17,866, and 17,000 i n  Chenik  Lake f o r  a  t o t a l  
r u n  o f  87,347. The B r u i n  Bay area had an escapement o f  700 i n  B r u i n  Bay and 
ano the r  1,800 i n  Amakdedori Creek f o r  a  t o t a l  r u n  o f  4,727. 

Another  243 sockeye salmon were a1 so r e p o r t e d  h a r v e s t e d  i n  t h e  Augus t ine  I s l a n d  
area,  b u t  these  were most 1  i k e l y  Upper Cook I n l e t  salmon because t h e y  had a  mean 
w e i g h t  o f  3.04 kg r e p o r t e d  on t h e  f i s h  t i c k e t s .  That  was a lmos t  doub le  t h e  
r e p o r t e d  w e i g h t  f rom t h e  o t h e r  Kamishak areas,  i .e., 1.59 kg i n  Douglas R i v e r ,  
2.34 kg i n  Kamishak R i v e r ,  1.48 kg i n  M i k f i  k  ( l e s s  t h a n  t h e  c a t c h  sample mean 
w e i g h t s  be low) ,  1.84 i n  Chenik ( g r e a t e r  t h a n  t h e  c a t c h  sample mean w e i g h t s  
be low) ,  1.74 i n  B r u i n  Bay, and 1.45 i n  K i r s c h n e r .  

Catch samples were o b t a i n e d  f rom t h e  h a r v e s t  o f  l o c a l  s t o c k s .  A c a t c h  sample 
f r o m  t h e  M i k f i k  r u n  was c o l l e c t e d  on 4  June. The 1.2 and 1.3 age groups 
dominated t h e  sample. Mean w e i g h t  was 1.67 kg which was more t h a n  t h e  mean 
w e i g h t  r e p o r t e d  on t h e  f i s h  t i c k e t s  above. There were more males (57.89%) t h a n  
females (Tab le  9 ) .  Two c a t c h  samples were o b t a i n e d  f r o m  t h e  Chenik  r u n  on 29 
June and on 15 J u l y .  Two age groups,  1.2 and 1.3, a l s o  dominated t h e  Chenik  
c a t c h .  Mean w e i g h t  was 1.74 kg which was l e s s  t h a t  t h e  mean w e i g h t  r e p o r t e d  on 
t h e  f i s h  t i c k e t s  above. There were s l i g h t l y  more males (52.27%) t h a n  females 
(Tab l  e  10) . 
Two o f  t h e  l o c a l  sockeye salmon s t o c k s  i n  Kamishak Bay were enhanced r u n s .  
Chenik Lake 's  n a t u r a l  r u n  was supplemented w i t h  h a t c h e r y  r e a r e d  sockeye salmon 
j u v e n i l e s  as e a r l y  as 1978. K i r s c h n e r  Lake had i t s  f i r s t  l a k e  s t o c k i n g  of age- 
0.0 f r y  i n  1987. These j u v e n i l e s  m i g r a t e d  t o  sea as age-1.0 s m o l t  i n  1988 and 
t h e  1990 h a r v e s t  r e p r e s e n t e d  t h e  f i r s t  r e t u r n s  o f  age-1.2 a d u l t s .  



P i n k  Salmon 

Spawning p i n k  salmon were measured f o r  l e n g t h  i n  8 streams (Tables 11-18) .  Two 
o f  t h e  streams, Humpy Creek and P o r t  Graham, were i n  t h e  Southern D i s t r i c t .  The 
rema in ing  streams, Windy R igh t ,  Windy L e f t ,  P o r t  D i c k  ( i . e . ,  Head End Creek),  
I s l a n d  Creek, South Nuka I s l a n d  Creek and James Lagoon were i n  t h e  Outer  
D i s t r i c t .  Males e x h i b i t e d  a w ider  range o f  l e n g t h s  than  t h e  females b u t  were 
l a r g e r  than  t h e  females i n  o n l y  h a l f  o f  t h e  streams. Mean l e n g t h s  (sex combined) 
were f a i r l y  un i fo rm,  w i t h  s i x  o f  t h e  samples be ing  i n  t h e  440-450 mm range. The 
s m a l l e s t  mean l e n g t h  was 430 mm f rom Windy R igh t  and t h e  l a r g e s t  was 467 mm f rom 
Humpy Creek. Catch, escapement, and t o t a l  r u n  es t imates  o f  p i n k  salmon f o r  t h e  
s i x  streams a re  presented i n  Table 19. 
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Table 1. Da i l y  catch of  sockeye salmon i n  s i x  Lower Cook I n l e t  f isher ies,  1990. 

Month Day A i a l i k  Bay Port Dick Bay Nuka Bay China Poot Bay M i k f i k  Creek Chenik Lake 

Jun 1 F r i  50 

4 Mon 
5 Tue 
7 Thu 

21 Thu 
22 F r i  
23 Sat 

25 Mon 
26 Tue 
27 Wed 
28 Thu 
29 F r i  
30 Sat 

Ju l  2 Mon 
3 Tue 
4 Wed 
5 Thu 13 
6 F r i  1316 
7 Sat 987 

9 Mon 
10 Tue 
11 Wed 
12 Thu 2958 
13 F r i  
14 Sat 

16 Mon 127 
17 Tue 134 
18 Wed 
19 Thu 1626 
20 F r i  180 
21 Sat 

23 Mon 
24 Tue 277 
25 Wed 52 
26 Thu 
27 F r i  
28 Sat 

30 Mon 
31 Tue 

Aug 1 Wed 3273 
2 Thu 1583 
3 F r i  522 
4 Sat 70 

6 Mon 
7 Tue 
8 Wed 
9 Thu 

10 F r i  



Table 1. (page 2 of 2 )  

Month Day A i a l i k  Bay Po r t  D ick  Bay Nuka Bay China Poot Bay M i k f i k  Creek Chenik Lake 

Aug 13 Mon 
14 Tue 
15 Wed 
16 Thu 
17 F r i  

20 Mon 2 
22 Tue 2 
23 Wed 3 
24 Thu 7 

To ta l  7682 11657 5 728 49900 9066 70347 



Table 2. Sample sizes of readable salmon scales and corresponding 
simultaneous confidence levels for age composition in Lower 
Cook Inlet, 1990. 

Simultaneous Fraction 
Sample Confidence Unreadable 

Species Fishery Dates Size Leve 1 Scales 

Sockeye Aialik 7/14 

Nuka 

Port Dick 7/27 

China Poot 7/23,26,27 

English Bay 8/7,24 

Mikf ik 6/4 

Chenik 6/29 
7/15 

a Only lengths were collected. These fish were returns to a lake 
stocking project and the age of the fish, 1.2, was already known 
from the date of the release. 

Otoliths were used instead of scales. 



Table 3. Age, sex, and s i z e  composit ion o f  sockeye salmon comnercial catch from A i a l i k  Bay, 1990. 

Age Group 
-- 

0.2 1.1 0.3 1.2 1.3 2.2 1.4 2.3 Tota l  

Sample period: 14 Ju ly  

Males 14 14 14 1,054 722 1,821 29 173 3,841 
Percent 0.18 0.18 0.18 13.72 9.40 23.70 0.38 2.25 50.00 
Sample S ize 1 1 1 73 50 126 2 12 266 
Mean Length 478 5 24 659 54 1 613 545 610 610 560 
Std. E r r o r  5 4 2 4 9 2 
Sample S ize 1 1 1 73 50 126 2 12 266 

Mean Weight 
Std. E r r o r  
Sample S ize 

I 
Fema 1 es 

A Percent 
__L Sample S ize 
I Mean Length 

Std. E r r o r  
Sample S ize 

Mean Weight 
Std. E r r o r  
Sample S ize 

Both Sexes 
Percent 
Sample S ize 
Mean Length 
Std. E r ro r  
Sample S ize 

Mean Weight 
Std. E r r o r  
Sample Size 



Table 4 .  Age, sex, and s ize  composition o f  sockeye salmon comnercial catch from Nuka Bay, 1990. 

Age Group 

0.3 1.2 1.3 2.2 1.4 2.3 Total 

Sample Period 

Males 
Percent 
Sample Size 
Mean Length 
Std. E r ro r  
Sample Size 

Mean Weight 
Std. E r ro r  
Sample Size 

Females 
Percent 
Sample Size 
Mean Length 
Std. E r ro r  
Sample Size 

Mean Weight 
Std. E r ro r  
Sample Size 

Both Sexes 
Percent 
Sample Size 
Mean Length 
Std. E r ro r  
Sample Size 

Mean Weight 
Std. E r ro r  
Sample Size 

1: 28 June - 4 July  



Table 4 .  (page 2 of  3)  

Age Group 

0.3 1.2 1.3 2.2 1.4 2.3 Tota l  

Sample Period 

Males 
Percent 
Sample Size 
Mean Length 
Std. E r ro r  
Sample Size 

Mean Weight 
Std. E r ro r  
Sample Size 

Females 
Percent 
Sample Size 
Mean Length 
Std. E r ro r  
Sample Size 

Mean Weight 
Std. E r ro r  
Sample Size 

Both Sexes 
Percent 
Sample Size 
Mean Length 
Std. E r ro r  
Sample Size 

Mean Weight 
Std. E r ro r  
Sample Size 

2: 5 - 26 Ju ly  



Table 4 .  (page 3 of 3 )  

Age Group 

0.3 1.2 1.3 2.2 1.4 2 .3  Tota l  

A 1  1 Periods Combined: 

Males 14 
Percent 0.24 
Sample Size 3 
Mean Length 585 
Std. E r ro r  18 
Sample Size 3 

Mean Weight 
Std. E r ro r  
Sample Size 

Fema l es 28 
Percent 0.49 
Sample Size 6 
Mean Length 553 
Std. E r ro r  8 
Sample Size 6 

Mean Weight 
Std. E r ro r  
Sample Size 

Both Sexes 42 
Percent 0.73 
Sample Size 9 
Mean Length 564 
Std. E r ro r  8 
Sample Size 9 

Mean Weight 
Std. E r ro r  
Sample Size 



Table 5. Length frequency and size statistics 
for sockeye salmon commercial catch from 
Port Dick, 1 9 9 0 .  

Length (mm) Male Female Sex Combined 

Mean Length(mm) 485 480 483 
Std. Dev. 1 9  21 20 

Mean Weight(g) 1 . 6 9  1.56 1 . 6 4  
Std. Dev. 0 . 2 2  0.16 0.21 



Table 6. Age, sex, and s ize  composition o f  sockeye salmon comnercial catch from China Poot Bay, 1990. 

Age Group 

1.1 1.2 2.1 1.3 2.2 2.3 Total 

Sample period: 

Ma 1 es 
Percent 
Sample Size 
Mean Length 
Std. E r ro r  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Females 
Percent 
Sample Size 
Mean Length 
Std. E r ro r  
Sample Size 

Mean Weight 
Std. E r ro r  
Sample Size 

Both Sexes 
Percent 
Sample Size 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

23 - 27 July  



Table 7. Age frequency for sockeye 
salmon escapement from English Bay, 
1990. 

Age Frequency Percent 

Total 90 100 

Table 8. Length frequency for sockeye 
salmon escapement from English Bay, 
1990. 

Length Male Female Sex Combined 

Mean 560 519 536 
S D 4 2 3 9 4 5 



Table 9 .  Age, sex, and s ize  composition o f  sockeye salmon comnercial catch from 
M i k f i k  Creek, 1990. 

Age Group 

1.2 1.3 2.2 2.3 Tota l  

Sample period: 4 June 

Males 
Percent 
Sample Size 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Fema 1 es 
Percent 
Sample Size 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Both Sexes 
Percent 
Sample Size 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 



Table 10. Age, sex, and s i z e  composi t ion o f  sockeye salmon comnercial catch f rom Chenik Lake, 1990. 

Age Group 

0.2 0.3 1.2 0.4 1.3 2.2 2.3 To ta l  

Sample Per iod  

Males 
Percent 
Sample S ize  
Mean Length 
Std. E r r o r  
Sample S ize  

Fema l es 
Percent 
Sample S ize  
Mean Length 
Std. E r r o r  

I Sample S ize  
2 

w 
I 

Both Sexes 
Percent 
Sample S ize  
Mean Length 
Std. E r r o r  
Sample S ize  

1: 21 June - 6 J u l y  



Table 10. (page 2 o f  3) 

Age Group 
-- 

0.2 0.3 1.2 0.4 1.3 2.2 2.3 To ta l  

Sample Per iod  2: 7 J u l y  - 6 August 

Males 
Percent 
Sample S ize  
Mean Length 
Std. E r r o r  
Sample S ize  

Mean Weight 
Std. E r r o r  
Sample S ize  

Fema 1 es 
Percent 
Sample S ize  

I Mean Length 
p3 Std. E r r o r  
0 

I Sample S ize  

Mean Weight 
Std. E r r o r  
Sample Size 

Both Sexes 
Percent 
Sample S ize  
Mean Length 
Std. E r r o r  
Sample S ize  

Mean Weight 
Std. E r r o r  
Sample S ize  



Table 10. (page 3 of  3 )  

Age Group 

0.2 0.3 1.2 0.4 1.3 2.2 2.3 Tota l  

ALL Periods Combined: 

Ma 1 es 90 450 24,872 90 9,559 1,120 587 36,768 
Percent 0.13 0.64 35.36 0.13 13.59 1.59 0.83 52.27 
Sample Size 1 5 327 1 114 16 7 471 
Mean Length 417 552 493 520 554 502 555 511 
Std. Error  26 1 3 6 11 1 
Sample Size 1 5 327 1 114 16 7 471 

Mean Weight 
Std. E r ro r  
Sample Size 

Females 
Percent 

I Sample Size 
N 
A Mean Length 
I Std. E r ro r  

Sample Size 

Mean Weight 
Std. E r ro r  
Sample Size 

Both Sexes 90 1,080 45,454 90 20,408 2,278 947 70,347 
Percent 0.13 1.54 64.61 0.13 29.01 3.24 1.35 100.00 
Sample Size 1 12 599 1 239 3 1 11 894 
Mean Length 417 543 482 520 543 494 543 502 
Std. Error  11 1 2 4 9 1 
Sample Size 1 12 599 1 239 3 1 11 894 

Mean Weight 1.68 2.27 1.30 1.74 
Std. Error  0.04 0.14 0.03 
Sample Size 41 4 1 46 



Table 11. Length f requency and s i z e  s t a t i s t i c s  f o r  
p i n k  salmon escapement from Humpy Creek, 1990. 

Length Male Female Combined Sex 
(mm> 

Mean Length 458 475 467 
Std.  Dev. 2 5 17 23 

Table  12.  Length f requency and s i z e  s t a t i s t i c s  f o r  
p i n k  salmon escapement f rom P o r t  Graham Creek, 
1990. 

Length Male Female Combined Sex 
(mm> 

Mean Length 447 442 445 
Std.  Dev. 2 7 19 2 4 



Table 13. Length frequency and size statistics 
for pink salmon escapement from Windy 
Right Creek, 1990. 

Length (mm) Male Female Sex Combined 

Mean Length 423 437 430 
Std. Dev. 2 2 19 2 2 

Table 14. Length frequency and size statistics 
for pink salmon escapement from Windy Left 
Creek, 1990. 

Length(mm) Male Female Combined Sex 

Mean Length 436 454 445 
Std. Dev. 2 4 19 2 3 



Table 15. Length frequency and size statistics 
for pink salmon escapement from Port Dick 
Creek, 1990. 

Length(mm) Male Female Combined Sex 

Mean Length 451 462 456 
Std. Dev. 2 3 14 2 3 

Table 16. Length frequency and size statistics 
for pink salmon escapement from Island 
Creek, 1990. 

Length (mm) Male Female Sex Combined 

Mean Length 453 461 457 
Std. Dev. 2 2 15 19 



le 17. Length frequency and size statistics 
for pink salmon escapement from South Nuka 
Island Creek, 1990. 

Length (mm) Male Female Combined Sex 

Mean Length 461 455 458 
Std. Dev. 30 2 4 27 

Table 18. Length frequency and size statistics 
for pink salmon escapement from James 
Lagoon Creek, 1990. 

Length(mrn) Male Female Combined Sex 

Mean Length 449 444 446 
Std. Dev. 30 18 2 5 



Table 19. Pink salmon catch,  escapement, and t o t a l  run 
est imates f o r  s i x  Lower Cook I n l e t  streams, 1990. 

Fishery Catch Escapement Total  Run 

SOUTHERN DISTRICT 

Humpy Creek 0 

Port Graham 0 

OUTER DISTRICT 

Windy Bay 
Windy River Left  
Windy River Right 

Windy Bay Total  

Port  Dick 
Port  Dick (Head End Creek) 
Sl ide  Creek 
Middle Creek 
Is land Creek 

Port  Dick Total  169,056 

South Nuka Is land 0 

East Nuka Bay 
James Lagoon 
Desire Lake 
Delight Lake 

East Nuka Bay Total  







Augustine I 

Figure  3 .  Salmon ca tch  samp l ing  s i t e s  i n  t h e  Kamishak D i s t r i c t ,  1990. 



Because the Alarka Department of Fish and Game receives federal funding, all of ita 
public program and activities are operated free from discrimination on the baais of race, 
religion, color, national origin, age, sex, or handicap. Any penon who believes he or   he 
hsr been discriminated against should write to: 

O.E.O. 
U.S. De~artment  of the Interior 
~ a r h i n h o n ,  D.C. 20240 
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