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ABSTRACT 

Wild  a n d  h a t c h e r y  j u v e n i l e  c o h o  s a l m o n ,  O n c o r h y n c h u s  k i s u t c h ,  

were s t u d i e d  i n  Wood C r e e k  i n  i n t e r i o r  A l a s k a .  s u r v i v a l  o f  w i l d  

f i s h  o v e r  a 19-month p e r i o d  f rom e g g  d e p o s i t i o n  t o  y e a r l i n g  was  

6 . 0 % ,  3 .7% a n d  5 . 2 %  f o r  t h e  1981-1983 b r o o d  y e a r s ,  r e s p e c t i v e l y .  

Wi ld  c o h o  j u v e n i l e s  g r e w  t o  a b o u t  5 0  mm b y  t h e  e n d  o f  t h e  f i r s t  

summer a n d  t o  a b o u t  8 0  mm by  t h e  e n d  o f  t h e  s e c o n d  summer. Most  

w i l d  j u v e n i l e  c o h o  s a l m o n  a p p e a r e d  t o  b e g i n  t h e i r  d o w n s t r e a m  

m i g r a t i o n  s o m e t i m e  b e f o r e  May o f  t h e i r  t h i r d  y e a r  i n  f r e s h  w a t e r .  

N e a r l y  a l l  ( 9 8 . 5 % )  of t h e  w i l d  f i s h  s p e n t  o n e  w i n t e r  i n  s a l t -  

water.  T h e s e  r e s u l t s  i n d i c a t e d  t h a t  j u v e n i l e  c o h o  s a l m o n  grow 

more s l o w l y  a n d  b e g i n  t h e i r  m i g r a t i o n  e a r l i e r  a n d  a t  a smaller 

s i z e  i n  i n t e r i o r  A l a s k a  t h a n  i n  mos t  o t h e r  p a r t s  o f  A l a s k a .  

I n  y e a r s  when 5 9 , 7 0 0 ,  8 2 , 5 0 0  a n d  8 3 , 0 0 0  h a t c h e r y  f i s h  w e r e  

r e l e a s e d ,  g r o w t h  o f  w i l d  a n d  h a t c h e r y  f i n g e r l i n g s  i n  Wood C r e e k  

a p p e a r e d  a b o u t  n o r m a l .  I n  1 9 8 3  when 1 6 7 , 7 0 0  h a t c h e r y  f i s h  w e r e  

r e l e a s e d ,  g r o w t h  w a s  d e p r e s s e d  f o r  b o t h  t h e  w i l d  f r y  a n d  t h e  

h a t c h e r y  f i s h .  I n  1 9 8 5 ,  a d u l t  r e t u r n s  f r o m  t h i s  r e l e a s e  w e r e  

v e r y  l o w  ( 0 . 1 8 % ) .  S m a l l  d i f f e r e n c e s  i n  s i z e  o f  j u v e n i l e  w i l d  a n d  

h a t c h e r y  f i s h  a t  t h e  b e g i n n i n g  o f  t h e  g r o w i n g  s e a s o n  a p p e a r e d  t o  

b e  m a g n i f i e d  b y  c o m p e t i t i o n .  R e c o v e r i e s  o f  marked  h a t c h e r y  f i s h  

i n d i c a t e d  t h a t  i n  t h e  y e a r s  1982-85 ,  t h e  w i l d  y e a r l i n g  p o p u l a t i o n  

r e m a i n e d  i n  t h e  r a n g e  7 6 , 0 0 0 - 8 6 , 0 0 0 .  R e t u r n s  o f  h a t c h e r y  a n d  

w i l d  a d u l t s  i n  1 9 8 4  i n d i c a t e d  t h a t  f i n g e r l i n g - t o - a d u l t  s u r v i v a l  

w a s  b e t w e e n  4 .0% t o  8 . 5 %  f o r  h a t c h e r y  f i s h  a n d  1 3 . 4 %  f o r  w i l d  

f i s h .  

KEYWORDS: w i l d  c o h o  s a l m o n ,  h a t c h e r y - p r o d u c e d  c o h o  s a l m o n ,  

O n c o r h y n c h u s  k i s u t c h ,  j u v e n i l e  s a l m o n ,  g r o w t h ,  c o m p e t i t i o n ,  

p o p u l a t i o n ,  s u r v i v a l t  c a r r y i n g  c a p a c i t y ,  e m i g r a t i o n ,  m a r k i n g  

m o r t a l i t y ,  CWT, c o d e d - w i r e  t a g g i n g ,  v e n t r a l  f i n c l i p p i n g ,  Wood 

C r e e k ,  C l e a r  C r e e k ,  Yukon R i v e r ,  C l ea r  H a t c h e r y ,  i n t e r i o r  A l a s k a  



INTRODUCTION 

Coho s a l m o n r  O n c o r h y n c h u s  k i s u t c h ,  a r e  t h e  b a s i s  o f  small  

commercial a n d  s u b s i s t e n c e  f i s h e r i e s  on t h e  Yukon R i v e r r  w i t h  

t o t a l  c a t c h e s  a v e r a g i n g  a b o u t  331000  f i s h  p e r  y e a r .  I n  1 9 8 2  t h e  

A l a s k a  ~ e ~ a r t m e n t  o f  F i s h  & G a m e  b e g a n  r e l e a s i n g  h a t c h e r y -  

p r o d u c e d  c o h o  s a l m o n  i n t o  Wood C r e e k r  a small  s t r e a m  l o c a t e d  i n  

i n t e r i o r  A l a s k a  a p p r o x i m a t e l y  1 4 0 0  km u p s t r e a m  f r o m  t h e  mouth  o f  

t h e  Yukon R i v e r .  A l t h o u g h  s e v e r a l  s t u d i e s  h a v e  b e e n  d o n e  on  

j u v e n i l e  c o h o  s a l m o n  i n  o t h e r  pa r t s  o f  i t s  r a n g e  ( D r u c k e r  1 9 7 2 ;  

C r o n e  a n d  Bond 1 9 7 6 ;  McMahon 1 9 8 3 ) ,  l i t t l e  w a s  known a b o u t  t h e  

g r o w t h  a n d  m i g r a t o r y  b e h a v i o r  of c o h o  s a l m o n  i n  A l a s k a ' s  

I n t e r i o r ,  -where  l o n g  m i g r a t i o n  d i s t a n c e s  a n d  a c o l d  climate would  

b e  e x p e c t e d  t o  m o d i f y  t h a t  b e h a v i o r .  

P e a r s e  ( 1 9 7 4 )  f o u n d  t h a t  i n  o n e  l o c a t i o n  i n  i n t e r i o r  A l a s k a r  

j u v e n i l e  c o h o  s a l m o n  s p e n t  2 y e a r s  i n  f r e s h  water a n d  b e g a n  

m i g r a t i n g  i n  May ( o r  e a r l i e r )  a t  a s i z e  o f  a b o u t  81 mm. C a t c h e s  

r e p o r t e d  b y  F r a n c i s c o  ( 1 9 7 7 )  a n d  T a r b o x  a n d  Sco t t  ( 1 9 7 9 )  were i n  

g e n e r a l  a g r e e m e n t  w i t h  P e a r s e ' s  o b s e r v a t i o n s .  T h e s e  d a t a  i n d i -  

c a t e d  t h a t  c o h o  s a l m o n  m i g r a t e  e a r l i e r  a n d  a t  a smaller s i z e  i n  

i n t e r i o r  A l a s k a  t h a n  t h e y  d o  i n  m o s t  o t h e r  p a r t s  o f  t h e i r  r a n g e .  

To i m p r o v e  t h e  h a t c h e r y  re lease  p r o g r a m ,  f u r t h e r  s t u d i e s  w e r e  

made o f  w i l d  a n d  h a t c h e r y  c o h o  j u v e n i l e s  i n  Wood C r e e k .  T h i s  

r e p o r t  p r e s e n t s  t h e  r e s u l t s  of s t u d i e s  t h a t  were d e s i g n e d  t o  

d e t e r m i n e  ( 1 )  t h e  g r o w t h  r a t e  a n d  m i g r a t i o n  t i m i n g  o f  w i l d  a n d  

h a t c h e r y  s t o c k s  a n d  ( 2 )  t h e  d e g r e e  o f  c o m p e t i t i o n  b e t w e e n  t h e  two 

s t o c k s .  



MATERIALS AND METHODS 

P o r t i o n s  o f  e a c h  h a t c h e r y  release o f  c o h o  s a l m o n  w e r e  marked  w i t h  

e i t h e r  c o d e d - w i r e  t a g s  a n d  a d i p o s e  f i n c l i p s  o r  v e n t r a l  f i n c l i p s .  

Mark ing  was  d o n e  a c c o r d i n g  t o  t h e  m e t h o d s  d e s c r i b e d  b y  M o b e r l y  e t  

a l .  ( 1 9 7 7 ) .  

J u v e n i l e  c o h o  s a l m o n  w e r e  u s u a l l y  c a p t u r e d  w i t h  a 1 0 -  b y  2-m b e a c h  

s e i n e  t h a t  h a d  a  6-mm mesh.  O c c a s i o n a l l y  minnow t r a p s  a n d  d i p n e t s  

w e r e  u s e d .  A f e w  s a m p l e s  w e r e  c o l l e c t e d  w i t h  a n  i n c l i n e d - p l a n e  

t r a p  d e s c r i b e d  e l s e w h e r e  ( ~ a y m o n d  a n d  S k a u g s t a d  1 9 8 6 ) .  

S a m p l e s  w e r e  f i x e d  i n  1 0 %  f o r m a l i n  f o r  a p p r o x i m a t e l y  4  d a y s t  

m e a s u r e d , . a n d  t r a n s f e r r e d  t o  a 70% i s o p r o p y l  a l c o h o l  s o l u t i o n .  

B e f o r e  1 9 8 4 ,  s a m p l e s  w e r e  u s u a l l y  s e p a r a t e d  i n t o  d i f f e r e n t  s i z e  

g r o u p s  i f  a n a t u r a l  s e p a r a t i o n  a p p e a r e d  t o  o c c u r .  The g r o u p s  were 

t h e n  u s u a l l y  w e i g h e d  as  a w h o l e  t o  o b t a i n  a v e r a g e  w e i g h t s .  A l s o  

b e f o r e  1 9 8 4 ,  s a m p l e s  w e r e  o c c a s i o n a l l y  p l a c e d  i n  a l c o h o l  f o r  u p  t o  

2 4  h  b e f o r e  m e a s u r e m e n t s  w e r e  made. An e x a m i n a t i o n  o f  o t h e r  

s a m p l e s  e x p o s e d  t o  a l c o h o l  f o r  d i f f e r e n t  p e r i o d s  i n d i c a t e d  t h a t  

t h e  a l c o h o l  e x p o s u r e  would  h a v e  c a u s e d  t h e  s a m p l e s  t o  s h r i n k  b y  a s  

much a s  5% i n  w e i g h t  a n d  1% i n  l e n g t h .  B e g i n n i n g  i n  1 9 8 4 ,  s a m p l e s  

w e r e  m e a s u r e d  i n d i v i d u a l l y  w i t h  a Mettler PE400 d i g i t a l  b a l a n c e  

a n d  t h e n  t r a n s f e r r e d  t o  a l c o h o l .  

O c c a s i o n a l l y  j u v e n i l e  s c a l e s  w e r e  r e a d  t o  d i s t i n q u i s h  b e t w e e n  

d i f f e r e n t  y e a r  classes.  S c a l e s  w e r e  p l a c e d  b e t w e e n  two g l a s s  

m i c r o s c o p e  s l i d e s  a n d  r e a d  w i t h  a d i s s e c t i n g  m i c r o s c o p e .  A d u l t  

s c a l e s  w e r e  i m p r i n t e d  on  p l a s t i c  c a r d s  a n d  r e a d  w i t h  a m i c r o f i c h e  

p r o j e c t o r .  

I n  t h i s  r e p o r t ,  w i l d  c o h o  j u v e n i l e s  are c a l l e d  ' f r y ' ,  f yearling^'^ 

o r  'smelts', d e p e n d i n g  on w h e t h e r  t h e y  are  i n  t h e i r  f i r s t ,  s e c o n d ,  

o r  t h i r d  y e a r  i n  f r e s h w a t e r ,  r e s p e c t i v e l y .  H a t c h e r y  c o h o  

j u v e n i l e s  w e r e  r e l e a s e d  a t  a p p r o x i m a t e l y  t h e  same s i z e  a s  t h e  w i l d  

y e a r l i n g s ,  b u t  b e c a u s e  t h e y  w e r e  r e a r e d  a t  a n  a c c e l e r a t e d  p a c e ,  



t h e y  w e r e  1 y e a r  y o u n g e r  t h a n  t h e  y e a r l i n g s .  I n  t h i s  r e p o r t !  

mixed  p o p u l a t i o n s  o f  h a t c h e r y  f i s h  a n d  w i l d  y e a r l i n g s  are c a l l e d  

' f i n g e r l i n g s '  . 

The a g e  c lasses  o f  a d u l t  s a l m o n  a re  r e p o r t e d  h e r e  i n  t h e  E u r o p e a n  

n o t a t i o n .  F o r  example !  a n  a g e - 2 . 1  c o h o  s a l m o n  i s  o n e  whose  

s c a l e s  have '* two  f r e s h w a t e r  a n n u l i  a n d  o n e  s a l t w a t e r  a n n u l u s .  

T h i s  i n d i c a t e s  t w o  w i n t e r s  s p e n t  i n  f r e s h w a t e r  a n d  o n e  w i n t e r  i n  

sa l twater .  

The number  o f  h a t c h e r y  f i s h  i n  a s a m p l e  ( n  ) was e s t i m a t e d  a s  
h  

w h e r e  n  is t h e  number marked  i n  t h e  s a m p l e  a n d  f  is t h e  f r a c t i o n  m 
o f  t h e  release t h a t  was  marked .  The number o f  w i l d  f i s h  was  t h u s  

w h e r e  N is t h e  t o t a l  number i n  t h e  s a m p l e .  

The a v e r a g e  l e n g t h  a n d  w e i g h t  o f  t h e  h a t c h e r y  f i s h  ( b o t h  marked  

a n d  u n m a r k e d )  i n  a s a m p l e  w e r e  a s s u m e d  t o  b e  t h e  same a s  t h o s e  o f  

t h e  m a r k e d  f i s h .  To o b t a i n  t h e  a v e r a g e  l e n g t h  o f  t h e  w i l d  f i s h ,  

t h e  a v e r a g e  l e n g t h  o f  a s a m p l e  c o n t a i n i n g  b o t h  w i l d  a n d  h a t c h e r y  

f i s h  ( L )  w a s  a s s u m e d  t o  e q u a l  t h e  w e i g h t e d  a v e r a g e  o f  t h e  a v e r a g e  

l e n g t h s  o f  t h e  h a t c h e r y  f i s h  ( L m )  a n d  w i l d  f i s h  ( L w ) :  



The p r e c e d i n g  e q u a t i o n s  c a n  b e  s o l v e d  f o r  Lw: 

A s i m i l a r  e x p r e s s i o n  was  u s e d  f o r  t h e  a v e r a g e  w e i g h t  o f  t h e  w i l d  

f i s h .  

E s t i m a t e s  o f  t h e  o f  t o t a l  f i n g e r l i n g  p o p u l a t i o n  a n d  w i l d  y e a r l i n g  

p o p u l a t i o n  w e r e  b a s e d  o n  t h e  P e t e r s e n  method  ( ~ i c k e r  1 9 7 5 ,  

e q u a t i o n s  3 . 5  a n d  3 .6 ) .  

THE STUDY AREA 

C o l l e c t i o n s  w e r e  made a t  1 2  s i t e s  i n  t h e  Wood C r e e k  area ( F i g u r e  

11 T a b l e  1 ) .  Wood C r e e k  is a s p r i n g - f e d ,  clear-water t r i b u t a r y  

of C l e a r  C r e e k .  The stream s u b s t r a t e  is composed m o s t l y  o f  

g r a v e l  i n  t h e  ma in  c h a n n e l  a n d  o r g a n i c  d e b r i s  i n  c a l m e r  areas 

( w h e r e  m o s t  o f  t h e  c o l l e c t i o n s  w e r e  m a d e ) .  The f l o w  i n  t h e  c r e e k  

i s  a p p r o x i m a t e l y  1 3 , 0 0 0  lpm ( 3 0  c f s )  a n d  r e m a i n s  r e l a t i v e l y  

c o n s t a n t  t h r o u g h o u t  t h e  y e a r .  The t e m p e r a t u r e  o f  t h e  s p r i n g s  is 

a b o u t  lo t o  2OC, w h i c h  k e e p s  t h e  u p p e r  1 . 5  km o f  t h e  c r e e k  ice-  

f r e e  i n  w i n t e r .  

Clear  C r e e k  is a l s o  s p r i n g - f e d ,  b u t  a b o v e  t h e  mouth  o f  Wood 

C r e e k ,  i t  h a s  a f l o w  a b o u t  h a l f  t h a t  f o u n d  i n  Wood C r e e k .  T h i s  

u p p e r  p o r t i o n  o f  C lea r  C r e e k  u s u a l l y  h a s  a b o u t  1 0  b e a v e r  dams, 

r a n g i n g  i n  h e i g h t  f r o m  6 0  t o  1 2 0  c m .  Abou t  60% o f  t h e  c o u r s e  o f  

t h e  u p p e r  c r e e k  is composed o f  b e a v e r  p o n d s .  Below a dam w h e r e  

t h e  f l o w  is s w i f t ,  t h e  b o t t o m  is t y p i c a l l y  composed o f  g r a v e l ;  

w h e r e  t h e  b e a v e r  p o n d s  are f o u n d ,  t h e  b o t t o m  i s  t y p i c a l l y  

composed o f  mud. Numerous l e a k s  i n  t h e  dams a p p e a r e d  t o  p r o v i d e  

o u t l e t s  f o r  e m i g r a t i n g  j u v e n i l e s ,  b u t  t h e  l e a k s  a p p e a r e d  t o o  

s m a l l  t o  a l l o w  t h e  u p s t r e a m  p a s s a g e  of a d u l t s .  



Figure 1 A .  Map of the Wood Creek area .  Numbers i n d i c a t e  

c o l l e c t i o n  s i t e s  ( s e e  Table 1 ) .  



Figure  1B. D e t a i l  of t h e  upper Wood Creek a r e a .  



11 
T a b l e  1. J u v e n i l e  c o h o  s a l m o n  c o l l e c t i o n  s i t e s . -  

No. L o c a t i o n  H a b i t a t  t y p e  

1 C l e a r  H a t c h e r y  

2  Wood 'Creek h e a d w a t e r s  s p r i n g - f e d  b a c k w a t e r s  

3 Wood Ck a b o v e  F o s t e r  CK ma in  c u r r e n t  

4 mouth  o f  F o s t e r  C r e e k  s h e l t e r e d  b a c k w a t e r  

5  F o s t e r  C r e e k  1.5-m-wide s p r i n g - f e d  c r e e k  

6 Wood C r e e k  main  c u r r e n t  

7 Wood C r e e k  s p r i n g  s p r i n g - f e d  b a c k w a t e r  

8 Wood C r e e k  main  c u r r e n t  

9 Upper  C l e a r  C r e e k  s low-moving s i d e  c h a n n e l  

1 0  Lower C l e a r  C r e e k  s low-moving s l o u g h s  

11 Lower C l e a r  C r e e k  main  c u r r e n t  

1 2  Car te r  S l o u g h  s p r i n g - f e d  t r i b .  o f  Nenana R. 

13 Nenana R i v e r  calm b a c k w a t e r  

1' - see F i g u r e s  1 A  a n d  1 B  f o r  l o c a t i o n s .  



Wood C r e e k  h a s  a n a t u r a l  r u n  o f  c o h o  s a l m o n  t h a t  s p a w n s  i n  t h e  

u p p e r  1 . 5  km o f  t h e  c r e e k .  C l e a r  C r e e k  h a s  a  r u n  o f  a few 

h u n d r e d  c h i n o o k  s a l m o n ,  - 0. t s h a w y t s c h a ,  t h a t  s p a w n s  i n  a 3-km 

s e c t i o n  b e l o w  t h e  mouth o f  Wood C r e e k .  Each  y e a r  i n  J u l y ,  

a p p r o x i m a t e l y  1 0  t o  20 chum s a l m o n ,  - 0. - k e t a ,  a re  s e e n  i n  t h i s  

a r e a ,  b u t  i t  is n o t  known i f  t h e y  spawn. No s a l m o n  h a v e  b e e n  

o b s e r v e d  i n ' - t h e  p o r t i o n  o f  C l e a r  C r e e k  t h a t  is o b s t r u c t e d  b y  

b e a v e r  dams.  

RESULTS 

A summary o f  c o l l e c t i o n s  o f  w i l d  a n d  h a t c h e r y - p r o d u c e d  j u v e n i l e  

c o h o  s a l m ~ n  made i n  t h e  s t u d y  area is g i v e n  i n  Append ix  T a b l e  1. 

Water t e m p e r a t u r e s  a re  g i v e n  i n  Append ix  T a b l e  2.  

W i l d  Coho J u v e n i l e s  

A v e r a g e  s i z e s  o f  w i l d  c o h o  s a l m o n  c o l l e c t e d  i n  t h e  Wood C r e e k  

a r e a  b e f o r e  t h e  release o f  h a t c h e r y  c o h o  s a l m o n  a re  p l o t t e d  i n  

F i g u r e  2 .  The a p p r o x i m a t e  n o r m a l  g r o w t h  c u r v e ,  w h i c h  i s  b a s e d  on  

t h e s e  p o i n t s ,  i s  shown a s  a d a s h e d  l i n e .  The c u r v e  is a p p r o x i -  

mate b e c a u s e ,  i n  g e n e r a l ,  t h e  p o p u l a t i o n s  t h a t  w e r e  s a m p l e d  w e r e  

d i f f e r e n t .  

F i g u r e  2 shows  t h a t  c o h o  f r y  t y p i c a l l y  g r o w  f rom a b o u t  3 0  mm i n  

l e n g t h  i n  May t o  a b o u t  50-55 mm a t  t h e  e n d  o f  t h e i r  f i r s t  summer. 

L i t t l e  o r  n o  g r o w t h  o c c u r s  i n  w i n t e r .  D u r i n g  t h e  s e c o n d  summer 

t h e  y e a r l i n g s  g row t o  a b o u t  80-90 mm i n  l e n g t h .  S m a l l  c a t c h e s  o f  

c o h o  s m o l t s  i n  a n  o u t m i g r a n t  t r a p  i n  l o w e r  C l e a r  C r e e k  i n  May 

(Raymond a n d  S k a u g s t a d  1 9 8 6 )  i n d i c a t e d  t h a t  m o s t  o f  t h e  e m i g r a -  

t i o n  from Wood C r e e k  o c c u r s  s o m e t i m e  b e f o r e  May. T h i s  a g r e e s  

w i t h  a scale  a n a l y s i s  o f  a d u l t  c o h o  s a l m o n  t h a t  showed t h a t  a l l  

h a d  s p e n t  2 y e a r s  a s  r e a r i n g  j u v e n i l e s  i n  f r e s h  w a t e r   a able 2 ) .  
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F i g u r e  2. L e n g t h  o f  w i l d  j u v e n i l e  c o h o  s a l m o n  a s  a f u n c t i o n  o f  

d a t e  i n  Wood C r e e k  a n d  n e a r b y  streams. Symbols  r e f e r  t o  

c o l l e c t i o n  sites: W = Wood C r e e k ,  C = C a r t e r  S l o u g h ,  N = Nenana 

R i v e r .  Dashed l i n e  i s  t h e  e s t i m a t e d  n o r m a l  g r o w t h  c u r v e  b a s e d  on 

t h e  p o i n t s  shown. 



T a b l e  2 .  Age d i s t r i b u t i o n  o f  Wood C r e e k  w i l d  c o h o  s a l m o n  a d u l t s ,  

1981-1983.  . D u r i n g  t h i s  p e r i o d ,  n o  a d u l t  h a t c h e r y - p r o d u c e d  c o h o  

s a l m o n  w e r e  i n  t h e  c r e e k .  

R e t u r n  P e r c e n t  i n  a g e  c l a s s  

y e a r  n- a /  2 . 1  2.2 

" number  o f  f i s h  s a m p l e d  t h a t  had  r e a d a b l e  s c a l e s .  



Mixed Wi ld  a n d  H a t c h e r y  Coho J u v e n i l e s  

Coho s a l m o n  p r o d u c e d  i n  t h e  C l e a r  H a t c h e r y  were f i r s t  r e l e a s e d  

i n t o  Wood C r e e k  i n  1 9 8 2   a able 3 ) .  Chum a n d  c h i n o o k  s a l m o n  

s m o l t s  w e r e  a l s o  r e l e a s e d  i n  most y e a r s .  However ,  o u t m i g r a n t  

t r a p p i n g  i n  l o w e r  C l e a r  C r e e k  ( ~ a y m o n d  a n d  S k a u g s t a d  1 9 8 6 )  

i n d i c a t e d  taRat m o s t  chum a n d  c h i n o o k  s a l m o n  l e f t  t h e  c r e e k  w i t h i n  

2  w e e k s  a n d ,  t h e r e f o r e ,  p r o b a b l y  w o u l d n ' t  h a v e  had  a n  i m p o r t a n t  

e f f e c t  on  t h e  g r o w t h  o f  w i l d  a n d  h a t c h e r y  c o h o  j u v e n i l e s .  

1 9 8 2  R e l e a s e :  

Growth .  I n  1 9 8 2 ,  5 9 , 7 0 0  h a t c h e r y  c o h o  s a l m o n  were r e l e a s e d  i n t o  

F o s t e r  C r e e k ,  a t r i b u t a r y  o f  Wood C r e e k ,  a n d  a n o t h e r  6 6 , 2 0 0  were 

r e l e a s e d  i n t o  C l e a r  C r e e k .  The g r o w t h  c u r v e s  o f  b o t h  t h e  

h a t c h e r y  f i s h  ( F i g u r e  3 ,  p o i n t s  marked  H) a n d  t h e  1 9 8 0 - b r o o d  w i l d  

y e a r l i n g s  ( p o i n t s  marked  W) were r o u g h l y  s i m i l a r  t o  t h e  e s t i m a t e d  

n o r m a l  g r o w t h  r a t e  ( u p p e r  d a s h e d  l i n e ,  r e p l o t t e d  f r o m  F i g u r e  2 ) .  

N i n e  unmarked s m o l t s  t h a t  w e r e  c o l l e c t e d  i n  t h e  o u t m i g r a n t  t r a p  

i n  l o w e r  C l e a r  C r e e k  i n  May 1 9 8 3  ( p o i n t s  marked  X) c o u l d  h a v e  

b e e n  e i t h e r  h a t c h e r y  o r  w i l d  f i s h .  The h a t c h e r y  c o h o s  may h a v e  

grown a t  a  s l i g h t l y  f a s t e r  ra te  t h a n  t h e  w i l d  f i s h ,  b u t  t h e  

s a m p l e  s i z e s  w e r e  n o t  l a r g e  e n o u g h  t o  c o n f i r m  t h i s .  

The  h a t c h e r y  f i s h  d i d  n o t  a p p e a r  t o  a f f e c t  t h e  g r o w t h  o f  t h e  

1 9 8 1 - b r o o d  w i l d  c o h o  f r y  ( p o i n t s  marked  F )  whose  g r o w t h  w a s  

s imi la r  t o  t h e  n o r m a l  g r o w t h  r a t e  ( l o w e r  d a s h e d  l i n e ,  r e p l o t t e d  

f r o m  F i g u r e  2  ) . 

B e c a u s e  n o n e  o f  t h e  marked  h a t c h e r y  f i s h  f rom t h e  1 9 8 2  re lease  

w a s  c a u g h t  i n  t h e  o u t m i g r a n t  t r a p  i n  1 9 8 2  o r  s e i n e  c a t c h e s  i n  

1 9 8 3 ,  i t  a p p e a r e d  t h a t  t h e  h a t c h e r y  f i s h  e m i g r a t e d  f r o m  Wood 

C r e e k  b e f o r e  c o l l e c t i o n s  b e g a n  i n  May 1 9 8 3 .  

P o p u l a t i o n .  The e s t i m a t e d  f i n g e r l i n g  p o p u l a t i o n  ( w i l d  y e a r l i n g s  

a n d  h a t c h e r y  r e l e a s e s )  i n  Wood C r e e k  on 1 4  May 1 9 8 2 ,  t h e  d a y  o f  



Table 3. Re leases  of coho salmon from the  Clear  Hatchery. 

- 

Average Marks 

Release No. weight No. Frac t . Release  

d a t e  (1000s)  ( 9 )  (1000s)  ~~~e~ marked s i t e -  b/ 

-- 

14-May-82 " 59.7 1.94 11.9 CWTl .1993 5 

14-May-82 66.2 1.94 13.2 CWTl -1993 9 

9' CWT = coded-wire t a g  and ad ipose  f i n c l i p .  CWT1, CWT2 and 

CWT3 r e f e r  t o  d i f f e r e n t  t ag  l o t s .  LV and RV = l e f t  and r i g h t  

v e n t r a l  f i n c l i p .  
b/ - Release  s i t e s  a r e  shown i n  Figure  1 B .  



F i g u r e  3. Leng th  o f  j u v e n i l e  coho  salmon i n  Wood C r e e k ,  May 1981  

t o  J u l y  1983 .  The u p p e r  and l o w e r  d a s h e d  c u r v e s  a r e  t h e  e s t i -  

mated normal  g r o w t h  c u r v e s  ( f r o m  F i g u r e  2 )  p l o t t e d  f o r  t h e  1980-  

and  1981-brood w i l d  coho  salmon p o p u l a t i o n s ,  r e s p e c t i v e l y .  

P o i n t s  marked H ( h a t c h e r y  1 9 8 1  b r o o d ) ,  W ( w i l d  1980  b r o o d ) ,  and  X 

( e i t h e r  w i l d  o r  h a t c h e r y  f i s h )  s h o u l d  be compared t o  t h e  u p p e r  

d a s h e d  c u r v e .  P o i n t s  marked F  ( w i l d  1981-brood coho f r y )  s h o u l d  

be  compared t o  t h e  l o w e r  dashed  c u r v e .  
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t h e  r e l e a s e ,  was  1 3 6 , 0 0 0  ( 8 0 %  c o n f i d e n c e  i n t e r v a l :  1 0 4 , 0 0 0  - 
1 6 8 , 0 0 0 )  ( T a b l e  4 ) .  T h u s ,  t h e  e s t i m a t e d  w i l d  y e a r l i n g  p o p u l a t i o n  

w a s  1 3 6 , 0 0 0  - 5 9 , 7 0 0  = 7 6 , 0 0 0  ( 8 0 %  c o n f i d e n c e  i n t e r v a l :  4 4 , 0 0 0  - 
1 0 9 , 0 0 0 ) .  The f i n g e r l i n g  p o p u l a t i o n  m i g h t  h a v e  d e c r e a s e d  o v e r  

t h e  summer b e c a u s e  o f  n a t u r a l  m o r t a l i t y  o r  e m i g r a t i o n .  However ,  

e m i g r a t i o n  d i d  n o t  a p p e a r  t o  b e  a f a c t o r  d u r i n g  t h e  p e r i o d  7 May 

t o  20 J u n e  2 9 8 2 .  The o u t m i g r a n t  t r a p ,  o p e r a t e d  i n t e r m i t t e n t l y  i n  

lower C l e a r  C r e e k  d u r i n g  t h i s  p e r i o d ,  c a u g h t  a few age-2  c o h o  

s m o l t s  b u t  no  f i n g e r l i n g s .  

F i n g e r l i n g - t o - A d u l t  S u r v i v a l .  The 1 9 8 2  w i l d  a n d  h a t c h e r y  f i n g e r -  

l i n g  p o p u l a t i o n s  a n d  t h e  1 9 8 4  a d u l t  r e t u r n s  t o  t h e  Wood C r e e k  

w e i r  i n d i c a t e d  f i n g e r l i n g - t o - a d u l t  s u r v i v a l s  o f  7 .7% f o r  t h e  w i l d  

y e a r l i n g s - a n d  2.3% f o r  t h e  h a t c h e r y  f i s h   a able 5 ) .  The 2 .3% 

h a t c h e r y  r e t u r n  is b a s e d  o n  t h e  a s s u m p t i o n  t h a t  b e a v e r  dams on 

C l e a r  C r e e k  f o r c e d  a l l  a d u l t s  r e t u r n i n g  t o  t h a t  c r e e k  t o  m i g r a t e  

u p  Wood C r e e k .  However ,  i f  t h e  n o n e  o f  t h e  r e t u r n i n g  a d u l t s  were 

f rom t h e  C l e a r  C r e e k  re lease ,  t h e n  t h e  r e t u r n  on  t h e  Wood C r e e k  

release would  h a v e  b e e n  4 . 9 % .  To o b t a i n  t h e  a p p r o x i m a t e  o c e a n  

s u r v i v a l s  ( T a b l e  5 ) ,  t h e s e  p e r c e n t a g e s  w e r e  m u l t i p l i e d  b y  1 - 7 4 ,  

w h i c h  is t h e  a v e r a g e  r u n - t o - e s c a p e m e n t  r a t i o  f o r  Yukon R i v e r  c o h o  
1 

s a l m o n  

S c a l e  a n a l y s e s   able 2 )  i n d i c a t e d  t h a t  v i r t u a l l y  a l l  o f  t h e  w i l d  

c o h o  a d u l t s  were f r o m  t h e  1 9 8 0  b r o o d  y e a r  ( a g e  c l a s s  2 . 1 ) .  T h u s ,  

t h e  h i g h e r  r e t u r n  o f  w i l d  a d u l t s  c o u l d  n o t  b e  a t t r i b u t e d  t o  a 

r e t u r n  o f  more  t h a n  o n e  b r o o d  y e a r .  A l s o ,  o n l y  o n e  marked  

h a t c h e r y  f i s h  f r o m  t h e  1 9 8 2  release was  r e c o v e r e d  i n  1 9 8 5 ,  w h i c h  

i n d i c a t e d  t h a t  t h e  r e l a t i v e l y  l o w  h a t c h e r y  r e t u r n  i n  1 9 8 4  w a s  n o t  

d u e  t o  a d e l a y  i n  t h e  r e t u r n  b y  some o f  t h e  h a t c h e r y  f i s h .  

Based  on  Commerc ia l  F i s h e r i e s  D i v i s i o n  r e c o r d s  o f  c a t c h e s  

a n d  e s c a p e m e n t s  o f  c o h o  s a l m o n  b e t w e e n  t h e  mouth  o f  t h e  Yukon 

R i v e r  a n d  t h e  Nenana R i v e r  f o r  t h e  y e a r s  1977-1982.  



T a b l e  4. P e t e r s e n  p o p u l a t i o n  e s t i m a t e s  o f  t o t a l  f i n g e r l i n g  a n d  

w i l d  y e a r l i n g  c o h o  s a l m o n  i n  Wood C r e e k  a t  t h e  t i m e  o f  t h e  

h a t c h e r y  r e l e a s e s .  

H a l f -  

No. w i d t h  

R e -  m a r k s  8 0 %  

lease No. r e c o v -  P o p u l a t i o n  c o n f .  

y e a r  marked Sample  e r e d  t o t a l  h a t c h e r y  w i l d  i n t .  

( M I  (c  1 ( R )  (T=MC/R) ( H I  (T-H) ?/ 

a /  The h a l f - w i d t h s  of t h e  8 0 %  c o n f i d e n c e  i n t e r v a l s  a p p l y  t o  

b o t h  t h e  t o t a l  p o p u l a t i o n  a n d  t h e  w i l d  p o p u l a t i o n  s i n c e  t h e  

h a t c h e r y  p o p u l a t i o n  is a c o n s t a n t .  V a l u e s  are o b t a i n e d  f rom t h e  
2  3  

e x p r e s s i o n  1 . 2 8 2  J- w h e r e  t h e  v a r i a n c e  = M C ( C - R ) / R  

b/ E x c l u d e s  1 9 8 3  h o l d o v e r s .  



T a b l e  5.  A p p r o x i m a t e  f i n g e r l i n g - t o - a d u l t  s u r v i v a l  f o r  w i l d  a n d  

h a t c h e r y  c o h o  s a l m o n  o r i g i n a t i n g  from Wood C r e e k .  

G r o u p  

F i n g e r l i n g  Weir P e r c e n t  s u r v i v a l  
a /  p o p u l a t i o n  c o u n t -  c/  b/ w e i r -  o c e a n -  

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

------------ "1982 ------------- -------------- 1984--------------- 

w i l d  7 6 , 5 0 0  5 , 9 0 2  1 3 . 4  7 .7  
a/  h a t c h e r y -  

Wood & C l e a r  Cks.  1 2 5 , 9 0 0  2 , 9 0 0  4 . 0  2 . 3  

Wood Ck. o n l y  5 9  , 7 0 0  2 , 9 0 0  8 . 5  4 .9  

------------ 1983------------- -------------- 1985--------------- 

w i l d  8 6 , 0 0 0  4 , 4 0 3  8 . 9  5 . 1  
e/  h a t c h e r y -  

Wood Ck. o n l y  1 6 7 , 7 0 0  1 7 8  0 .18  0 . 1 1  

a/  B a s e d  on  t h e  r e c o v e r y  o f  marked  h a t c h e r y  f i s h .  

" S u r v i v a l  t o  t h e  mouth  o f  t h e  Yukon R i v e r ,  b a s e d  on  a r u n -  

t o - e s c a p e m e n t  r a t i o  o f  1 . 7 4  ( s e e  t e x t ) .  

'/ S u r v i v a l  t o  t h e  Wood C r e e k  w e i r .  

2' In ,  1 9 8 2 ,  h a t c h e r y  f i s h  w e r e  r e l e a s e d  i n  b o t h  Wood a n d  

C l e a r  c r e e k s .  S u r v i v a l s  a re  c a l c u l a t e d  f o r  two cases: ( 1 )  

r e t u r n s  t o  t h e  w e i r  came f r o m  b o t h  releases a n d  ( 2 )  r e t u r n s  came 

f rom t h e  Wood C r e e k  release o n l y .  

e/  I n  1 9 8 3 ,  h a t c h e r y  f i s h  w e r e  r e l e a s e d  o n l y  i n  Wood C r e e k .  



The a v e r a g e  l e n g t h s  o f  r e t u r n i n g  marked  a n d  unmarked c o h o  s a l m o n  

( 5 6 . 9  a n d  57'.5 c m ,  r e s p e c t i v e l y )  w e r e  n o t  s i g n i f i c a n t l y  d i f f e r -  

e n t .  The  d i f f e r e n c e  was  l e s s  t h a n  t h e  r a n g e  i n  a v e r a g e  l e n g t h s  

o f  w i l d  c o h o  s a l m o n  ( 5 4 . 8  t o  6 0 . 8  c m )  i n  t h e  y e a r s  1981-1983  

( T a b l e  6 ) .  

The  h a t c h e r ?  r e t u r n  o f  2 , 9 0 0  a d u l t s  was  b a s e d  on  a r e t u r n  of 5 7 8  

marked  f i s h  a n d  a n  o r i g i n a l  f r a c t i o n  marked  o f  0 .1993.  T h i s  

v a l u e  c o u l d  b e  u n d e r e s t i m a t e d  i f  e i t h e r  1) t h e  m a r k e d  h a t c h e r y  

f i s h  h a d  a h i g h e r  m o r t a l i t y  t h a n  t h e  unmarked f i s h  o r  2 )  some o f  

t h e  c l i p p e d  a d i p o s e  f i n s  w e r e  r e g e n e r a t e d .  Scale p a t t e r n s  o f  t h e  

r e t u r n i n g  a d u l t s ,  w h i c h  i d e n t i f i e d  many o f  t h e  h a t c h e r y  f i s h  

b e c a u s e  o f  t h e i r  a c c e l e r a t e d  r e a r i n g ,  i n d i c a t e d  a h a t c h e r y  r e t u r n  

o f  2 , 8 9 0  a d u l t s  ( 8 0 %  c o n f i d e n c e  i n t e r v a l :  1 , 4 1 0  - 4 , 3 7 0 )  

( ~ p p e n d i x  B ) .  A l t h o u g h  t h i s  e s t i m a t e  was  s i m i l a r  t o  t h e  o r i g i n a l  

estimate w h i c h  a s s u m e d  n o  mark l o s s e s ,  t h e  u p p e r  c o n f i d e n c e  l i m i t  

c o r r e s p o n d s  w i t h  a mark l o s s  of 3 4 % .  T h u s ,  mark  l o s s e s  may h a v e  

o c c u r r e d .  

1 9 8 3  R e l e a s e :  

Growth.  I n  1 9 8 3 ,  1 6 7 , 7 0 0  c o h o  j u v e n i l e s - - n e a r l y  t h r e e  t imes t h e  

q u a n t i t y  r e l e a s e d  i n  1982--were r e l e a s e d  i n t o  Wood C r e e k  t h r o u g h  

i t s  t r i b u t a r y ,  F o s t e r  C r e e k .  T h e s e  f i s h  w e r e  11% smaller  i n  

w e i g h t  t h a n  t h o s e  i n  t h e  1 9 8 2  release. On t w o  o f  t h e  s a m p l i n g  

d a t e s  (1 J u n e  a n d  13 O c t o b e r  1 9 8 3 ) ,  t h e  h a t c h e r y  f i s h  ( F i g u r e  4A, 

p o i n t s  m a r k e d  H) w e r e  c o n s i d e r a b l y  smaller t h a n  t h e  w i l d  y e a r -  

l i n g s  ( p o i n t s  marked  w). T h e s e  d a t a  i n d i c a t e d  a s u b s t a n t i a l  d e -  

c r e a s e  i n  g r o w t h  d u r i n g  t h e  1 9 8 3  summer, compared  t o  t h e  e x p e c t e d  

n o r m a l  g r o w t h  ( d a s h e d  c u r v e ) .  The  g r o w t h  of w i l d  f r y  i n  t h e  

summer o f  1 9 8 3  ( F i g u r e  4 B ,  p o i n t s  marked  F )  a l s o  a p p e a r e d  t o  b e  

r e t a r d e d  compared  t o  t h e  e x p e c t e d  n o r m a l  g r o w t h .  

I n  c o n t r a s t  t o  t h e  l o w  g r o w t h  r a t e s  f o u n d  i n  Wood C r e e k ,  n o r m a l  

g r o w t h  r a t e s  w e r e  o b s e r v e d  i n  n e a r b y  C a r t e r  S l o u g h ,  w h e r e  t h e  

r e s i d e n t  p o p u l a t i o n  o f  w i l d  c o h o  j u v e n i l e s  was  n o t  a f f e c t e d  b y  



Table 6. Average l e n g t h s  of wild and ha tchery  coho salmon 

r e t u r n i n g  t d  t he  Wood Creek weir .  

Return Males Females To ta l  

year  Group a /  n l eng th-  n l eng th  n l e n g t h  

1981 wild * 16 56.8 40 55.8 56 56.1 

1982 wild  0 20 60.8 20 60.8 

1983 wild  31 53.2 35 56.2 66 54.8 

1984 marked- b/ 22 55.0 27 58.4 49 56.9 

unmarked 48 57.1 48 57.8 96 57.5 

1985 marked- C /  1 4 8 . 9  9 56.8 10 56.0 

unmarked 35 57.7 40 56.0 75 56.8 

A l l  l e n g t h s  a r e  i n  cen t imeters .  

b/ Lacking an adipose f i n .  

5' Lacking a l e f t  v e n t r a l  f i n .  



Figu re  4. Length of  j u v e n i l e  coho salmon i n  Wood Creek and 

C a r t e r  Slough1 May 1982 t o  September 1984. ( A )  W = Wood c r e e k  

w i ld  1981 brood,  H = Wood Creek ha t che ry  1982 broodl  C = C a r t e r  

Slough w i ld  1981 brood. The dashed curve  is t h e  e s t i m a t e d  normal 

growth curve  shown i n  F igu re  21 p l o t t e d  f o r  1981-brood w i ld  coho 

salmon. ( B )  F = Wood Creek w i ld  1982 brood,  C = C a r t e r  Slough 

w i ld  1982 brood. The dashed curve  i s  t h e  same as i n  ( A )  b u t  

p l o t t e d  f o r  1982-brood wi ld  coho salmon. 



h a t c h e r y  r e l e a s e s .  I n  O c t o b e r ,  t h e  s i z e s  o f  t h e  w i l d  y e a r l i n g s  

a n d  f r y  ( p o i h t s  m a r k e d  C i n  F i g u r e s  4 A  a n d  4 B I  r e s p e c t i v e l y )  w e r e  

c l o s e  t o  t h e  n o r m a l  v a l u e s  ( d a s h e d  c u r v e s )  f o r  t h a t  t i m e  of y e a r .  

Many o f  t h e  h a t c h e r y  f i s h  a p p e a r e d  t o  be too s m a l l  t o  e m i g r a t e  i n  

t h e  s p r i n g  o f  1 9 8 4 .  R e c o v e r i e s  o f  m a r k e d  f i s h  i n d i c a t e d  t h a t  

a b o u t  31% o r  5 2 , 0 0 0  ( s e e  b e l o w )  r e m a i n e d  i n  t h e  c r e e k  f o r  t h e  

f i r s t  h a l f  o f  t h e  1 9 8 4  summer. D u r i n g  t h i s  p e r i o d ,  t h e s e  h a t -  

c h e r y  " h o l d o v e r s "  w e r e  l a r g e r  t h a n  t h e  w i l d  y e a r l i n g s  i n  t h e  

c r e e k .  The h o l d o v e r s  a p p e a r e d  t o  e m i g r a t e  i n  l a t e  summer o r  

e a r l y  f a l l  o f  1 9 8 4 ,  s i n c e  n o n e  was  f o u n d  i n  s a m p l e s  t a k e n  i n  

O c t o b e r  1 9 8 4  o r  F e b r u a r y  1 9 8 5 .  The s i z e  a t  e m i g r a t i o n  a p p e a r e d  

t o  b e  a b o u t  8 0  m m ,  w h i c h  was  a p p r o x i m a t e l y  t h e  same s i z e  a t t a i n e d  

b y  c o h o  s m o l t s  a t  t h e  t i m e  o f  t h e  n o r m a l  m i g r a t i o n  i n  t h e  s p r i n g .  

P o p u l a t i o n .  On t h e  date o f  t h e  h a t c h e r y  release ( 5  ~ a y ) ,  t h e  

e s t i m a t e d  f i n g e r l i n g  p o p u l a t i o n  i n  Wood C r e e k  ( h a t c h e r y  f i s h  p l u s  

w i l d  y e a r l i n g s )  w a s  2 5 4 , 0 0 0  ( 8 0 %  c o n f i d e n c e  i n t e r v a l :  1 9 9 , 0 0 0  - 
3 0 8 , 0 0 0 )  a n d  t h e  w i l d  y e a r l i n g  p o p u l a t i o n  w a s  8 6 , 0 0 0  ( 8 0 %  c o n f i -  

d e n c e  i n t e r v a l :  3 1 , 0 0 0  - 1 4 0 , 0 0 0 )  ( T a b l e  4 ) .  The w i l d  a n d  

h a t c h e r y  f i n g e r l i n g s  p r o b a b l y  r e m a i n e d  i n  t h e  s t r e a m  a t  l e a s t  

t h r o u g h  t h e  e n d  o f  May, s i n c e  n o n e  was  c a u g h t  i n  t h e  o u t m i g r a n t  

t r a p  t h a t  w a s  o p e r a t e d  i n t e r m i t t e n t l y  d u r i n g  t h e  p e r i o d  3-26 May 

1 9 8 3 .  

F i n g e r l i n q - t o - A d u l t  S u r v i v a l .  Of t h e  a p p r o x i m a t e l y  8 6 , 0 0 0  w i l d  

y e a r l i n g s  i n  Wood C r e e k  i n  1 9 8 3 ,  4 , 4 0 3 ,  o r  5.195, r e t u r n e d  i n  1 9 8 5  

 able 5 ) .  Scale a n a l y s e s  (C. S k a u g s t a d  a n d  J .  Raymond, unpub- 

l i s h e d  d a t a )  i n d i c a t e d  t h a t  a l l  t h e  w i l d  a d u l t s  h a d  o r i g i n a t e d  

f rom t h e  1 9 8 3  y e a r l i n g  p o p u l a t i o n .  B e c a u s e  of t h e  p o o r  g r o w t h  

a n d  l a t e  m i g r a t i o n  o f  many o f  t h e  h a t c h e r y  f i s h ,  a low r e t u r n  w a s  

e x p e c t e d .  O n l y  1 7 8  o r  0 . 1 1 %  o f  t h e  h a t c h e r y  f i s h  r e l e a s e d  i n  

1 9 8 3  r e t u r n e d  t o  t h e  Wood C r e e k  w e i r  i n  1 9 8 5 .  However,  t h o s e  

t h a t  d i d  r e t u r n  w e r e  s i m i l a r  i n  s i z e  t o  t h e  unmarked f i s h  

( T a b l e  6 ) .  



1 9 8 4  R e l e a s e :  

Growth .  I n  1 9 8 4 ,  8 2 , 5 0 0  h a t c h e r y  f i s h  w e r e  r e l e a s e d  i n t o  Wood 

C r e e k  a n d  a n o t h e r  8 2 , 5 0 0  w e r e  r e l e a s e d  i n t o  C l e a r  C r e e k .  The 

Wood C r e e k  re lease ,  w h i c h  w a s  s m a l l e r  i n  number t h a n  t h e  1 9 8 3  

re lease ,  r e s u l t e d  i n  a g r o w t h  ra te  ( F i g u r e  5 ,  p o i n t s  marked  A )  

t h a t  w a s  h i g h e r  t h a n  t h a t  o b s e r v e d  i n  1 9 8 3  a n d  c l o s e r  t o  t h e  

n o r m a l  v a l u e  ( u p p e r  d a s h e d  c u r v e ) .  

However ,  t h e  g r o w t h  o f  f r y  i n  1 9 8 4  ( F i g u r e  5 ,  p o i n t s  marked  F ) ,  

when c o m p a r e d  t o  t h e  e x p e c t e d  g r o w t h  ( lower d a s h e d  c u r v e ) ,  

a p p e a r e d  t o  b e  r e t a r d e d .  The p o o r  g r o w t h  o f  t h e  f r y  may h a v e  

b e e n  d u e  t o  a l a r g e r - t h a n - n o r m a l  f i n g e r l i n g  p o p u l a t i o n  t h a t ,  i n  

a d d i t i o n  t o  t h e  w i l d  y e a r l i n g s  a n d  t h e  1 9 8 4  h a t c h e r y  re lease ,  

i n c l u d e d  t h e  1 9 8 3  h o l d o v e r s .  

The h a t c h e r y  f i s h  i n  Wood C r e e k  a p p e a r e d  t o  g r o w  a t  a h i g h e r  r a t e  

t h a n  b o t h  t h e  h a t c h e r y  f i s h  i n  C l e a r  C r e e k  a n d  t h e  w i l d  y e a r l i n g s  

i n  Wood C r e e k .  

P o p u l a t i o n .  I n  May a n d  J u l y  1 9 8 4 ,  o n l y  3 marked  f i s h  f r o m  t h e  

1 9 8 4  release w e r e  r e c o v e r e d  o u t  o f  a s a m p l e  o f  227.    his i n d i -  

c a t e d  e i t h e r  a l a r g e  p o p u l a t i o n  o f  w i l d  y e a r l i n g s  or  a non-random 

d i s t r i b u t i o n  o f  t h e  1 9 8 4  release i n  t h e  s a m p l i n g  a r e a .  The 

l a t t e r  e x p l a n a t i o n  seemed more p r o b a b l e  b e c a u s e  i n  1 9 8 4  t h e  

h a t c h e r y  f i s h  w e r e  r e l e a s e d  a t  a s i t e  on Wood C r e e k  a b o u t  700  m 

d o w n s t r e a m  f rom t h e  f o r m e r  release s i t e  on F o s t e r  C r e e k  a n d  a b o u t  

4 0 0  m d o w n s t r e a m  f r o m  t h e  main  s a m p l i n g  a r e a .  T h i s  may h a v e  

r e s u l t e d  i n  a d i s t r i b u t i o n  t h a t  w a s  c e n t e r e d  o u t s i d e  t h e  ma in  

s a m p l i n g  area.  I n  a d d i t i o n ,  t h e  l a r g e  number o f  r e l a t i v e l y  

l a r g e - s i z e d  h o l d o v e r s  f rom t h e  1 9 8 3  release i n  t h e  s a m p l i n g  area 

p r o b a b l y  d i s c o u r a g e d  t h e  u p s t r e a m  movement o f  t h e  1 9 8 4  release 

u n t i l  l a t e  summer when t h e  h o l d o v e r s  w e r e  g o n e .  T h e r e f o r e ,  o n l y  

t h e  l a t e r  s a m p l e s  t a k e n  i n  O c t o b e r  1 9 8 4  a n d  F e b r u a r y  1 9 8 5  were 

i n c l u d e d  i n  t h e  p o p u l a t i o n  e s t i m a t e .  The r e s u l t i n g  p o p u l a t i o n  

est imates on  3 May 1 9 8 4 ,  t h e  d a y  o f  t h e  r e lease ,  w e r e  1 6 6 , 0 0 0  



F i g u r e  5. L e n g t h  of j u v e n i l e  c o h o  s a l m o n  i n  Wood C r e e k  a n d  C l e a r  

C r e e k ,  May 1 9 8 3  t o  F e b r u a r y  1 9 8 5 .  W = w i l d  1 9 8 2  b r o o d  i n  Wood 

C r e e k ,  A = h a t c h e r y  1 9 8 3  b r o o d  i n  Wood C r e e k ,  B = h a t c h e r y  1983-  

b r o o d  i n  C l e a r  C r e e k ,  F = w i l d  1 9 8 3  b r o o d  i n  Wood C r e e k .  The 

u p p e r  a n d  l o w e r  d a s h e d  c u r v e s  a r e  t h e  e s t i m a t e d  n o r m a l  g r o w t h  

c u r v e s  ( o b t a i n e d  f r o m  F i g u r e  2 )  f o r  t h e  1 9 8 2 - b r o o d  a n d  1 9 8 3 - b r o o d  

w i l d  c o h o  s a l m o n  p o p u l a t i o n s ,  r e s p e c t i v e l y .  
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f i n g e r l i n g s  ( e x c l u d i n g  1 9 8 3  h o l d o v e r s )  a n d  8 3 , 0 0 0  w i l d  y e a r l i n g s  

 able 4 ) .  ' 

A l t h o u g h  t h e  h o l d o v e r  p o p u l a t i o n  is d i f f i c u l t  t o  estimate b e c a u s e  

o f  e m i g r a t i o n ,  a r o u g h  e s t i m a t e  c a n  b e  o b t a i n e d  f o r  t h e  e n d  o f  

May when t h e  f i r s t  c o l l e c t i o n  w a s  made. I n  t h e  3 0  May s a m p l e ,  3 6  

o f  1 1 5  f i n g e r l i n g s  were i d e n t i f i e d  a s  h o l d o v e r s .  I f  i t  i s  

a s s u m e d  t h a t  t h e  f i n g e r l i n g  p o p u l a t i o n  est imate o f  1 6 6 , 0 0 0  f o r  

e a r l y  May h a d n ' t  c h a n g e d  s i g n i f i c a n t l y  by  t h e  e n d  o f  May a n d  t h a t  

f o r  e v e r y  1 1 5  f i n g e r l i n g s  t h e r e  w e r e  3 6  h o l d o v e r s r  t h e n  t h e  

number o f  h o l d o v e r s  would  b e  ( 3 6 / 1 1 5 ) ( 1 6 6 , 0 0 0 )  = 5 2 , 0 0 0 .  T h u s ,  

a b o u t  31% o f  t h e  1 9 8 3  re lease  a p p e a r e d  t o  be i n  Wood C r e e k  o n  

3 0  May 1 9 8 4 .  

V e n t r a l  F i n c l i p s .  The e f f e c t  o f  a v e n t r a l  f i n c l i p  o n  g r o w t h  a n d  

m o r t a l i t y  was  s t u d i e d  i n  u p p e r  C l e a r  C r e e k  where  o n l y  h a t c h e r y  

f i s h  w e r e  p r e s e n t  ( T a b l e  7 ) .  The v e n t r a l  f i n c l i p  a p p e a r e d  t o  

h a v e  l i t t l e  e f f e c t  on  g r o w t h .  The marked  f i s h  m i g h t  h a v e  b e e n  

s l i g h t l y  s m a l l e r  t h a n  t h e  unmarked f i s h  i n  t h e  O c t o b e r  s a m p l e ,  

b u t  t h e  s a m p l e  s i z e  was  t o o  s m a l l  t o  c o n f i r m  t h i s .  The o c c u r -  

r e n c e  o f  m a r k s  w a s  g r e a t e r  t h a n  e x p e c t e d  i n  t h e  May a n d  J u l y  

s a m p l e s  b u t  l e s s  t h a n  e x p e c t e d  i n  t h e  O c t o b e r  s a m p l e .  However,  a 

c h i - s q u a r e  tes t  i n d i c a t e d  t h a t  t h e  decrease i n  f r e q u e n c y  of 

marked f i s h  d u r i n g  t h e  s a m p l i n g  p e r i o d  w a s  n o t  s i g n i f i c a n t .  

T h u s ,  t h e s e  d a t a  w e r e  i n s u f f i c i e n t  t o  c o n c l u d e  w h e t h e r  or n o t  

f i n c l i p p i n g  a f f e c t e d  g r o w t h  r a t e  o r  m o r t a l i t y .  

1 9 8 5  Release: 

Growth.  I n  1 9 8 5 ,  8 3 , 0 0 0  h a t c h e r y  f i n g e r l i n g s  were r e l e a s e d  i n  

Wood C r e e k  t h r o u g h  i ts  t r i b u t a r y ,  F o s t e r  C r e e k ,  a n d  a n o t h e r  

8 3 , 0 0 0  w e r e  r e l e a s e d  i n  C l e a r  C r e e k .  The h a t c h e r y  f i s h  a p p e a r e d  

t o  grow a t  a n  a p p r o x i m a t e l y  n o r m a l  r a t e  b o t h  i n  Wood C r e e k  

( F i g u r e  6 ,  p o i n t s  marked  A )  a n d  i n  C l e a r  C r e e k  ( p o i n t s  marked  B). 



T a b l e  7 .  F r e q u e n c y  o f  mark  o c c u r r e n c e  a n d  g r o w t h  c o m p a r i s o n  o f  

marked  a n d  unmarked  h a t c h e r y  c o h o  j u v e n i l e s  c o l l e c t e d  i n  C l e a r  

C r e e k  i n  1 9 8 4 .  

Date 

N o .  m a r k s  L e n g t h  (mm) 

S a m p l e  O b s e r v e d  E x p e c t e d -  a /  marked  unmarked  

3 0  May 1 7 5  

3 0  J u l y  5 3  

10 O c t .  3 8  

a_/ B a s e d  o n  a f r a c t i o n  m a r k e d  of 0 . 1 5 1 6  (E T a b l e  3 ) .  



F i g u r e  6. Leng th  o f  j u v e n i l e  coho  salmon i n  Wood Creek  and  C l e a r  

C r e e k ,  May 1 9 8 4  t o  J u l y  1985 .  W = w i l d  1 9 8 3  b rood  i n  Wood C r e e k ,  

A = h a t c h e r y  1984  b rood  i n  Wood C r e e k ,  B = h a t c h e r y  1984  b rood  i n  

C l e a r  C r e e k ,  F = w i l d  1984-brood i n  Wood Creek .  The u p p e r  and  

l o w e r  d a s h e d  c u r v e s  a r e  t h e  e s t i m a t e d  normal  g r o w t h  c u r v e s  

( o b t a i n e d  f rom F i g u r e  2 )  f o r  t h e  1983-brood a n d  1984-brood w i l d  

coho  sa lmon p o p u l a t i o n s ,  r e s p e c t i v e l y .  
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I n  C l e a r  C r e e k  w h e r e  o n l y  h a t c h e r y  f i s h  w e r e  p r e s e n t ,  t h e  

unmarked  f i s h  w e r e  s l i g h t l y  l a r g e r  i n  l e n g t h  a n d  w e i g h t  t h a n  t h e  

f i s h  marked  w i t h  a n  a d i p o s e  f i n c l i p  ( A p p e n d i x  T a b l e  3 ) .  However ,  

t-tests showed t h a t  t h e s e  d i f f e r e n c e s  were n o t  s i g n i f i c a n t  

( P Z . 1 ) .  

The  w i l d  1 9 g 3 - b r o o d  f i s h  ( F i g u r e  6 ,  p o i n t s  marked  W), w h i c h  

a p p e a r e d  t o  h a v e  a p o o r  g r o w i n g  s e a s o n  a s  f r y ,  a p p e a r e d  t o  h a v e  

r e c o v e r e d  a n d  t o  h a v e  a t t a i n e d  n o r m a l  g r o w t h  as  y e a r l i n g s  i n  

1 9 8 5 .  The 1 9 8 4 - b r o o d  f r y  ( p o i n t s  marked  F )  a l s o  showed n o r m a l  

g r o w t h .  

P o p u l a t i o n .  The e s t i m a t e d  f i n g e r l i n g  p o p u l a t i o n  ( w i l d  y e a r l i n g s  

a n d  h a t c h e r y  r e l e a s e s )  i n  Wood C r e e k  on 2  May 1 9 8 5 ,  t h e  d a y  o f  

t h e  re lease ,  was  1 6 9 , 0 0 0  ( 8 0 %  c o n f i d e n c e  i n t e r v a l :  1 2 9 , 0 0 0  - 
2 1 0 , 0 0 0 )  ( T a b l e  4 ) .  T h u s ,  t h e  e s t i m a t e d  w i l d  y e a r l i n g  p o p u l a t i o n  

w a s  8 6 , 0 0 0  ( 8 0 %  c o n f i d e n c e  i n t e r v a l :  4 6 , 0 0 0  - 1 2 7 , 0 0 0 ) .  

G r e e n  E g g - t o - Y e a r l i n g  S u r v i v a l :  

The  p o t e n t i a l  e g g  d e p o s i t i o n  f o r  c o h o  s a l m o n  i n  Wood C r e e k  c a n  b e  

e s t i m a t e d  f r o m  f e m a l e  e s c a p e m e n t s  a n d  f e c u n d i t i e s  ( T a b l e  8 ) .  

U s i n g  t h e  e s t i m a t e d  w i l d  y e a r l i n g  p o p u l a t i o n s  ( T a b l e  4 ) ,  s u r v i v a l  

r a t e s  f o r  t h e  w i l d  p o p u l a t i o n  f r o m  e g g  d e p o s i t i o n  to  y e a r l i n g s  1 9  

m o n t h s  l a t e r  w e r e  e s t i m a t e d  a t  6 .0% f o r  t h e  1 9 8 1 - b r o o d  y e a r ,  3.7% 

f o r  t h e  1 9 8 2 - b r o o d  y e a r ,  a n d  5.2% f o r  t h e  1 9 8 3 - b r o o d  y e a r  

( T a b l e  8 ) .  

H a b i t a t  P r e f e r e n c e :  

The c a t c h  o f  f r y  as  a f r a c t i o n  o f  t h e  t o t a l  c a t c h  o f  j u v e n i l e s  i n  

Wood C r e e k  is s u m m a r i z e d  b y  l o c a t i o n  a n d  month  i n  T a b l e  9 .  The 

f r y  u s u a l l y  o u t n u m b e r e d  f i n g e r l i n g s  i n  s h e l t e r e d  areas,  s u c h  a s  

t h e  h e a d w a t e r s  o f  t h e  c r e e k  a n d  a b a c k w a t e r  n e a r  t h e  w e i r  s i t e .  

Coho f i n g e r l i n g s  w e r e  more a b u n d a n t  t h a n  f r y  a t  t h e  mouth  of 

F o s t e r  C r e e k  a n d  i n  t h e  ma in  c u r r e n t  a t  t h e  w e i r  s i t e .  I n  t h e  



Table 8. Female escapement, fecundity, potential egg deposition 

(P-E-D.), yearling population, and green-egg-to-yearling survival 

in Wood Creek, 1981 and 1982 brood years. 

-- - 

Female 

Brood escape- P.E.D Yearling Survival 

b/ ( % I  year rnent?' ~ e c c n d i t ~ ~ /  (millions) population- 

( E l  ( F  1 (P=E*F) (Y) (Y/P 1 

" Dave Parks, Alaska Dept. of Fish S Game, unpublished 

data. 

See Table 4. - 



a/  
T a b l e  9 .  D i s t r i b u t i o n  o f  c o h o  f r y  i n  Wood C r e e k . -  

Month 

L o c a t i o n  May J u n e  J u l y  Aug. S e p t .  O c t .  Nov. Feb.  

2. Head- 5 5 / 5 5  

w a t e r s  

3 .  Above 

F o s t e r  

4 .  Mouth 0 / 1 5 1  5 1 / 8 4  1 0 5 / 1 1 4  1 4 2 / 1 4 8  1 0 / 3 3  

F o s t e r  3 /92  0 / 2 1 8  0 / 7 9  28 /73  6 3 / 1 1 3  120/187'/ 4 8 / 4 8  

5. I n  

F o s t e r  

6 .  Below 

F o s t e r  

7 ,  Back- 

w a t e r  

8. I n  

c u r r e n t  

" C a t c h e s  are e x p r e s s e d  a s  ( n o .  f r y ) / ( t a t a l  c a t c h ) .  E a c h  

e n t r y  is a n  i n d i v i d u a l  c a t c h .  Data are f r o m  A p p e n d i x  T a b l e  1. 

L o c a t i o n  n u m b e r s  are t h e  same as  t h o s e  g i v e n  i n  T a b l e  1. 

F r y  a n d  f i n g e r l i n g s  w e r e  f o r  t h e  m o s t  p a r t  c a u g h t  i n  

s e p a r a t e  b u t  a d j a c e n t  a r e a s .  

5' L o c a t i o n s  4 a n d  6 combined .  



f a l l ,  h o w e v e r ,  l a r g e r  n u m b e r s  o f  f r y  seemed t o  move i n t o  t h e  a r e a  

a t  t h e  mouth' o f  F o s t e r  C r e e k .  A l t h o u g h  m i x i n g  w a s  u s u a l l y  

p r e s e n t ,  i n  a b o u t  60% o f  t h e  s a m p l e s  o n e  s i z e  g r o u p  a c c o u n t e d  f o r  

a t  l e a s t  8 0 %  o f  t h e  c a t c h .  

DISCUSSION 

W i l d  Coho J u v e n i l e s  

Growth R a t e :  

A c o m p a r i s o n  of g r o w t h  r a t e s  o f  d i f f e r e n t  s t o c k s  of c o h o  s a l m o n  

j u v e n i l e s - - i n  A l a s k a  is shown i n  F i g u r e  7.  The g r o w t h  ra te  o f  

c o h o  j u v e n i l e s  i n  Wood C r e e k  i s  c o n s i s t e n t  w i t h  s i z e s  o f  c o h o  

j u v e n i l e s  r e p o r t e d  f o r  t w o  o t h e r  s t r e a m s  i n  i n t e r i o r  A l a s k a :  t h e  

D e l t a  C l e a r w a t e r  R i v e r  ( P e a r s e  1 9 7 4 )  a n d  t h e  D e l t a  R i v e r  ( F r a n -  
1 

c i s c o  1 9 7 7 )  . However,  i n  a n o t h e r  i n t e r i o r  stream, L i g n i t e  

C r e e k ,  s i z e s  of j u v e n i l e  c o h o  s a l m o n  ( T a r b o x  a n d  S c o t t  1 9 7 9 )  

i n d i c a t e d  a h i g h e r  g r o w t h  ra te .  S o u t h  o f  t h e  A l a s k a  R a n g e ,  

g r o w t h  ra tes  a p p e a r  t o  be s u b s t a n t i a l l y  h i g h e r .  By t h e  e n d  o f  

t h e i r  f i r s t  summerr c o h o  j u v e n i l e s  t y p i c a l l y  r e a c h  a l e n g t h  o f  

8 0  mm i n  t h e  Deshka  R i v e r  ( D e l a n e y  e t  a l .  1 9 8 1 )  a n d  7 1  mm i n  t h e  

u p p e r  S u s i t n a  R i v e r  ( R o t h  a n d  S t r a t t o n  1 9 8 5 ) .  The r e l a t i v e l y  l o w  

r a t e  o f  g r o w t h  o b s e r v e d  i n  S a s h i n  C r e e k  i n  s o u t h e a s t e r n  A l a s k a  

( c r o n e  a n d  Bond 1 9 7 6 )  i n d i c a t e s  t h a t  f a c t o r s  o t h e r  t h a n  c l imate  

1 
F r a n c i s c o  r e p o r t e d  a n  a g e  o f  1 . 0  ( 2 2  G i l b e r t  R i c h )  f o r  

c o h o  j u v e n i l e s  t h a t  w e r e  c a u g h t  b e t w e e n  1 2  A p r i l  a n d  2 5  May 

b e c a u s e  t h e i r  sca les  h a d  a s i n g l e  a n n u l u s .  However,  i n  i n t e r i o r  

A l a s k a ,  t h e  s e c o n d  a n n u l u s  is n o t  f o r m e d  u n t i l  J u n e  (Ken A l t r  

A l a s k a  D e p a r t m e n t  of F i s h  & G a m e ,  p e r s o n a l  c o m m u n i c a t i o n ) .  

C o n s e q u e n t l y r  t h e  D e l t a  R i v e r  c o h o  j u v e n i l e s  are shown i n  F i g u r e  

7 as  b e i n g  a t  t h e  b e g i n n i n g  o f  t h e i r  t h i r d  s p r i n g .  
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F i g u r e  7.  L e n g t h  o f  w i l d  j u v e n i l e  c o h o  s a l m o n  a s  a f u n c t i o n  o f  

d a t e  i n  A l a s k a .  S o u r c e s :  1, D e l a n e y  e t  a l .  ( 1 9 8 1 ) ;  2 ,  R o t h  a n d  

S t r a t t o n  (1985);  3 ,  T a r b o x  a n d  S c o t t  ( 1 9 7 9 ) ;  4 ,  C r o n e  a n d  Bond 

( 1 9 7 6 ) ;  5, P e a r s e  ( 1 9 7 4 ) ;  6 ,  F r a n c i s c o  ( 1 9 7 7 ) .  Data p o i n t s  are  

l a c k i n g  f o r  l e n g t h s  i n  t h e  S u s i t n a  R i v e r  a n d  i n  L i g n i t e  C r e e k  

e a r l y  i n  t h e  s e c o n d  g r o w i n g  s e a s o n .  I n  t h i s  f i g u r e ,  i t  is 

a s s u m e d  t h a t  n o  g r o w t h  o c c u r r e d  d u r i n g  t h e  f i r s t  w i n t e r  i n  t h e s e  

s t r e a m s .  



a f f e c t  t h e  g r o w t h  o f  j u v e n i l e  c o h o  s a l m o n .  T h i s  is  a l s o  r e f l e c t -  

e d  i n  t h e  d i ' f f e r e n t  g r o w t h  r a t e s  o b s e r v e d  i n  p a i r s  o f  streams 

t h a t  a re  c l o s e l y  l o c a t e d ,  s u c h  a s  L i g n i t e  a n d  Wood c r e e k s  i n  

i n t e r i o r  A l a s k a  a n d  t h e  S u s i t n a  a n d  Deshka r i v e r s  i n  s o u t h  

c e n t r a l  A l a s k a .  

M i g r a t i o n  ~ Z m i n g :  

A summary o f  s a l m o n  s m o l t  c a t c h e s  i n  t h e  Yukon R i v e r  d r a i n a g e  i s  

g i v e n  i n  T a b l e  1 0 .  T h e s e  d a t a  i n d i c a t e  a n  e a r l y  s t a r t  o f  e m i g r a -  

t i o n  f o r  c o h o  s a l m o n  c o m p a r e d  t o  chum a n d  c h i n o o k  s a l m o n .  P e a r s e  

( 1 9 7 4 )  c o n c l u d e d  f r o m  h i s  c a p t u r e  r a t e  t h a t  most c o h o  s m o l t s  had  

l e f t  t h e  D e l t a  Clearwater R i v e r  s o m e t i m e  b e f o r e  l a t e  May. 

F u r t h e r m o r e ,  h e  c o l l e c t e d  some c o h o  s m o l t s  i n  t h e  T a n a n a  R i v e r  

n e a r  t h e  mouth  o f  t h e  D e l t a  R i v e r  i n  l a t e  March.  T h e s e  f i s h  

a p p e a r e d  t o  b e  m i g r a t i n g  d o w n s t r e a m  s i n c e  t h e y  were c a p t u r e d  i n  

t h e  c u r r e n t  ( ~ a r y  P e a r s e ,  p e r s o n a l  c o m m u n i c a t i o n ) .  F r a n c i s c o  

( 1 9 7 7 )  c o l l e c t e d  c o h o  s m o l t s  l e a v i n g  t h e  Delta R i v e r  b e t w e e n  

1 4  A p r i l  a n d  2 5  May. However ,  t h e s e  f i s h  p r o b a b l y  e m i g r a t e d  f rom 

t h e  D e l t a  Clearwater R i v e r  a t  a n  e a r l i e r  t i m e  a n d  h a d  e n t e r e d  t h e  

Delta R i v e r  t o  f e e d  on  chum f r y ,  w h i c h  are  a b u n d a n t  t h e r e  i n  t h e  

s p r i n g .  G i s s b e r g  a n d  B e n n i n g  ( 1 9 6 5 )  a n d  B a r t o n  ( 1 9 7 8 )  c o l l e c t e d  

s a l m o n  s m o l t s  i n  t h e  Yukon R i v e r .  I n  n e i t h e r  o f  t h e s e  s t u d i e s  

w e r e  c o h o  s m o l t s  c o l l e c t e d  d u r i n g  p e r i o d s  when chum a n d  c h i n o o k  

smol t s  w e r e  p r e s e n t .  S i m i l a r l y ,  s m o l t  t r a p p i n g  i n  C l e a r  C r e e k  

a n d  i n  t h e  T a n a n a  R i v e r  i n  May a n d  J u n e  r e s u l t e d  i n  t h e  c a p t u r e  

o f  o n l y  s m a l l  n u m b e r s  o f  c o h o  s m o l t s  i n  May (Raymond a n d  

S k a u g s t a d  1 9 8 6 ) .  

The a p p a r e n t  e a r l y  s t a r t  o f  m i g r a t i o n  f o r  i n t e r i o r  A l a s k a  c o h o  

s a l m o n  a p p e a r s  t o  c o n t r a d i c t  t h e  o b s e r v a t i o n  o f  D r u c k e r  ( 1 9 7 2 1  

see F i g u r e  8 )  t h a t  c o h o  s m o l t  m i g r a t i o n  s t a r t s  p r o g r e s s i v e l y  - 
l a t e r  a t  h i g h e r  l a t i t u d e s .  The p r o b a b l e  e x p l a n a t i o n  f o r  t h e  

e a r l y  s t a r t  o f  m i g r a t i o n  i n  t h e  I n t e r i o r ,  a s  w e l l  a s  t h e  smaller 

s i z e  a t  t h e  s t a r t  o f  t h e  m i g r a t i o n ,  i s  t h e  l o n g  m i g r a t i o n  d i s -  

t a n c e .  I f  t h e  t i m e s  a t  w h i c h  c o h o  s m o l t s  a r r i v e d  i n  s a l t - w a t e r ,  



I/ 
T a b l e  1 0 .  C o l l e c t i o n s  o f  s a l m o n  s m o l t s  i n  i n t e r i o r  A l a s k a . -  

~ i s t  .?/ S a m p l i n g  C a t c h  

L o c a t  i o n  (km) p e r i o d  a /  chum c h i n o o k  c o h o  Ref-  

Yukon R i v e r  1 0 1  

T a n a n a  R .  1 9 8 3  1 3 7 3  

1 9 8 4  

C l e a r  Ck. 1 9 8 1  1 3 9 0  

1 9 8 2  

1 9 8 3  

Yukon R i v e r  1 4 4 0  

Delta R i v e r  1 6 5 5  

T a n a n a  R. _ 1 9 7 3  1 6 6 0  

Delta Clearwater 1 6 9 0  

7  J u n -  7  

9  May-23 

1 4  May- 6  

30  Apr- 4  

6  May-20 

2  May-26 

6 May-24 

1 Apr-25 

27 Mar-30 

25 May-27 

J u l  

J u n  

J u l  

J u n  

J u n  

May 

Au9 

May 

Mar 

J u n  

1' E x c l u d i n g  s t u d i e s  on  s t r e a m s  w i t h  n o  known c o h o  s a l m o n  

p o p u l a t i o n s .  

?/ D i s t a n c e  f rom t h e  Yukon R i v e r  mouth .  

9' 1: B a r t o n  ( 1 9 7 8 )  ; 2: Raymond a n d  S k a u g s t a d  ( 1 9 8 6 )  ; 

3:  G i s s b e r g  a n d  B e n n i n g  ( 1 9 6 5 ) ;  4 :  P e a r s e  ( 1 9 7 4 ) ;  5 :  F r a n c i s c o  

( 1 9 7 7 ) ;  6 :  G a r y  P e a r s e  ( p e r s o n a l  c o m m u n i c a t i o n ) .  

P l u s  4  f i n g e r l i n g s  ( a v e r a g e  l e n g t h  5 0  mm). 

C/ P l u s  3 f i n g e r l i n g s  ( a v e r a g e  l e n g t h  4 6  mm). 

H a t c h e r y  chum release.  

2' Combined c a t c h  o f  c h i n o o k  a n d  c o h o  s m o l t s  was  532 .  

I d e n t i f i c a t i o n s  w e r e  u n r e l i a b l e r  b u t  m o s t  w e r e  b e l i e v e d  t o  b e  

c h i n o o k .  

f' Mixed h a t c h e r y  a n d  w i l d  s m o l t s .  

9' P r o b a b l y  e n t e r e d  r i v e r  t o  f e e d  on  chum f r y .  



i n s t e a d  o f  t h e  t i m e s  o f  t h e  s t a r t  o f  m i g r a t i o n ,  w e r e  c o m p a r e d ,  

t h e  m i g r a t i o n  o f  i n t e r i o r  c o h o  s a l m o n  would  b e  more  c o n s i s t e n t  

w i t h  D r u c k e r ' s  o b s e r v a t i o n  o f  l a t e r  m i g r a t i o n s  a t  h i g h e r  

l a t i t u d e s .  

Our  o b s e r v a t i o n  t h a t  Wood C r e e k  w i l d  c o h o  s a l m o n  s p e n d  2 y e a r s  i n  

f r e s h w a t e r  k e f o r e  e m i g r a t i n g  is i n  g e n e r a l  a g r e e m e n t  w i t h  o t h e r  

r e p o r t s  o n  Yukon R i v e r  c o h o  s a l m o n .  However,  o t h e r s  h a v e  f o u n d  

t h a t  some Yukon R i v e r  c o h o  j u v e n i l e s  s p e n d  o n l y  1 y e a r  i n  f r e s h -  

w a t e r ,  w h i l e  o t h e r s  s p e n d  3 y e a r s  ( T a b l e  1 1 ) .  G i l b e r t  ( 1 9 2 2 )  a n d  

S a t o  ( 1 9 6 1 )  r e p o r t e d  r e l a t i v e l y  l a r g e  p e r c e n t a g e s  of c o h o  s a l m o n  

i n  t h e  1.1 a g e  class. However,  G i l b e r t  c a u t i o n e d  t h a t  h i s  

r e s u l t s  may b e  u n r e l i a b l e  b e c a u s e  o f  t h e  s m a l l  s a m p l e  s i z e .  

S a t o ' s  r e s u l t s  may a l s o  be u n r e l i a b l e  f o r  t h i s  r e a s o n .  

Y e a r l i n g  P o p u l a t i o n :  

D u r i n g  t h e  $ - y e a r  s t u d y  p e r i o d ,  est imates of t h e  w i l d  y e a r l i n g  

p o p u l a t i o n  i n  Wood C r e e k  r a n g e d  f r o m  7 6 , 0 0 0  t o  8 6 , 0 0 0  a t  t h e  t i m e  

o f  t h e  h a t c h e r y  releases i n  e a r l y  May. T h i s  a p p a r e n t l y  s t a b l e  

p o p u l a t i o n  d o e s  n o t  seem t o  b e  a r e s u l t  o f  t h e  stream's c a r r y i n g  

c a p a c i t y  f o r  y e a r l i n g s  b e c a u s e  t h e  1 9 8 2 ,  1 9 8 4  a n d  1 9 8 5  h a t c h e r y  

re leases  a p p r o x i m a t e l y  d o u b l e d  t h e  y e a r l i n g  p o p u l a t i o n  w i t h o u t  

s t r o n g l y  a f f e c t i n g  g r o w t h .  I t  seems more  l i k e l y  t h a t  f r y  p r o d u c -  

t i o n  i n  Wood C r e e k  e x c e e d s  t h e  s t r e a m ' s  c a r r y i n g  c a p a c i t y  f o r  

f r y -  T h i s  would  r e s u l t  i n  a r e l a t i v e l y  c o n s t a n t  f r y  p o p u l a t i o n  

a t  t h e  e n d  o f  t h e  f i r s t  summer a n d ,  t h e r e f o r e ,  a r e l a t i v e l y  con-  

s t a n t  y e a r l i n g  p o p u l a t i o n  i n  t h e  f o l l o w i n g  s p r i n g .  T h i s  is i n  

a g r e e m e n t  w i t h  t h e  f i n d i n g s  o f  C r o n e  a n d  Bond ( 1 9 7 6 ) ,  who s t u d i e d  

c o h o  s a l m o n  i n  S a s h i n  C r e e k  i n  s o u t h e a s t e r n  A l a s k a .  They  f o u n d  a 

r e l a t i v e l y  c o n s t a n t  y e a r l i n g  p o p u l a t i o n  d e s p i t e  v a r i a t i o n s  i n  

e s c a p e m e n t .  



T a b l e  11. Age c l a s s e s  o f  Yukon R i v e r  w i l d  coho  sa lmon a d u l t s .  

Age C l a s s  

L o c a t i o n  n  1.1 2.1 2.2 3 .1  Ref.$' 

Yukon R i v e r  (mou th? )  3 1  38 .7  58 .1  3.2 1 

Yukon R i v e r  ; '(mouth? ) 1 8  55 .6  44.4  

Yukon R i v e r  mouth 619 13 75  1 2  3  

Wood Creek  1 3 5  98.5 1 . 5  4  

Delta C l e a r w a t e r  R i v e r  5 8  1 0 0  5  

D e l t a  C l e a r w a t e r  R i v e r  250 4  7 5  2 1  3  

' 1: - G i l b e r t  ( 1 9 2 2 ) ;  2: S a t o  ( 1 9 6 1 ) :  3 :  B u k l i s  a n d  Wi l cock  

( 1 9 8 5 ) ;  4: t h i s  r e p o r t ;  5: P e a r s e  ( 1 9 7 4 ) .  



Mixed W i l d  a n d  H a t c h e r y  Coho J u v e n i l e s  

Growth:  

When 5 9 , 7 0 0  h a t c h e r y  f i s h  w e r e  s t o c k e d  i n  Wood C r e e k  i n  1 9 8 2 ,  

l i t t l e  e f f e c t  o n  t h e  g r o w t h  o f  w i l d  y e a r l i n g s  o r  f r y  w a s  

o b s e r v e d .  When t h e  r e l e a s e  w a s  i n c r e a s e d  t o  1 6 7 , 7 0 0  i n  1 9 8 3 ,  

s u b s t a n t i a l  d e c r e a s e s  i n  g r o w t h  ra te  were o b s e r v e d  i n  b o t h  t h e  

w i l d  f r y  a n d  t h e  h a t c h e r y  f i s h .  The w i l d  y e a r l i n g s  may h a v e  a l s o  

e x p e r i e n c e d  a r e d u c e d  g r o w t h  r a t e ,  b u t  t h e  d a t a  w e r e  i n c o n c l u -  

s i v e .  When t h e  s t o c k i n g  was  d e c r e a s e d  t o  8 2 , 5 0 0  i n  1 9 8 4 ,  a small  

d e c r e a s e  i n  t h e  g r o w t h  r a t e  o f  w i l d  y e a r l i n g s  a n d  a l a r g e r  

d e c r e a s e  i n  t h e  g r o w t h  of f r y  w e r e  o b s e r v e d .  However,  h o l d o v e r s  

f rom t h e  1-983 release may h a v e  b e e n  p a r t l y  r e s p o n s i b l e  f o r  t h e s e  

d e c r e a s e s .  I n  1 9 8 5 ,  when a s i m i l a r  number o f  f i s h  w a s  r e l e a s e d  

a n d  when n o  h o l d o v e r s  w e r e  p r e s e n t ,  n o r m a l  g r o w t h  r a t e s  w e r e  

o b s e r v e d  f o r  b o t h  f i n g e r l i n g s  a n d  f r y .  

I t  a p p e a r s  f rom t h e s e  d a t a  t h a t  Wood C r e e k  is c a p a b l e  of s u p p o r t -  

i n g  a t o t a l  f i n g e r l i n g  p o p u l a t i o n  o f  a p p r o x i m a t e l y  1 6 0 , 0 0 0  

( 8 0 , 0 0 0  w i l d  y e a r l i n g s  p l u s  8 0 , 0 0 0  h a t c h e r y  f i n g e r l i n g s )  w i t h o u t  

a  s i g n i f i c a n t  d e c r e a s e  i n  g r o w t h .  

The l o w  g r o w t h  r a t e s  o b s e r v e d  i n  Wood C r e e k  i n  1 9 8 3  a p p e a r e d  t o  

b e  t h e  r e s u l t  o f  i n s u f f i c i e n t  f o o d  o r  h a b i t a t  c a u s e d  by o v e r -  

p o p u l a t i o n .  Growth d i d  n o t  a p p e a r  t o  b e  l i m i t e d  b y  l o w  

t e m p e r a t u r e s  or l o w  f o o d  p r o d u c t i o n ,  s i n c e  n o r m a l  g r o w t h  w a s  

s i m u l t a n e o u s l y  o b s e r v e d  i n  a n e a r b y  area (Car ter  S l o u g h )  t h a t  w a s  

u n a f f e c t e d  b y  t h e  h a t c h e r y  f i s h .  

C o m p e t i t i o n :  

A p p a r e n t  d i f f e r e n c e s  i n  g r o w t h  r a t e  b e t w e e n  w i l d  a n d  h a t c h e r y  

f i n g e r l i n g s  i n  Wood C r e e k  w e r e  o b s e r v e d  i n  t h r e e  o f  t h e  f o u r  

g r o w i n g  s e a s o n s  c o v e r e d  i n  t h i s  s t u d y .  U s u a l l y  t h e  g r o u p  w i t h  

t h e  smaller  f i s h  a t  t h e  b e g i n n i n g  o f  t h e  g r o w i n g  s e a s o n  showed a  



l o w e r  g r o w t h  r a t e  t h a n  t h e  g r o u p  w i t h  t h e  l a r g e r  f i s h .  I n  1 9 8 3  

when h a t c h e r y  f i s h  w e r e  r e l e a s e d  a t  a s i z e  t h a t  w a s  p r o b a b l y  

s m a l l e r  t h a n  t h e  s i z e  o f  t h e  w i l d  y e a r l i n g s ,  t h e  h a t c h e r y  f i s h  

a p p e a r e d  t o  e x p e r i e n c e  p o o r  g r o w t h  ( F i g u r e  4 ) .  On t h e  o t h e r  

h a n d ,  i n  1 9 8 2  a n d  1 9 8 4  t h e  h a t c h e r y  f i s h  were r e l e a s e d  a t  a s i z e  

t h a t  w a s  s l i g h t l y  a b o v e  t h e  e x p e c t e d  s i z e  o f  w i l d  y e a r l i n g s .  I n  

t h o s e  y e a r s , '  t h e  g r o w t h  o f  t h e  w i l d  y e a r l i n g s  a p p e a r e d  t o  b e  

s l i g h t l y  d e p r e s s e d  ( F i g u r e s  3 a n d  5 ) .  I n  1 9 8 5 ,  t h e  s i z e  o f  t h e  

w i l d  a n d  h a t c h e r y  f i n g e r l i n g s  w e r e  a b o u t  t h e  same a t  t h e  

b e g i n n i n g  a n d  t h e  e n d  of t h e  g r o w i n g  s e a s o n  ( ~ i g u r e  6 ) .  I t  i s  

n o t  c lea r  why t h e  s i z e  o f  t h e  w i l d  y e a r l i n g s  w a s  n e a r  n o r m a l  i n  

J u n e  1 9 8 5 ,  when t h e i r  g r o w t h  a p p e a r e d  t o  b e  r e t a r d e d  i n  1 9 8 4 .  

The a p p e a r a n c e  o f  g r o w t h  ra te  d i f f e r e n c e s  d u r i n g  t h e  1982-1984 

g r o w i n g  s e a s o n s  may h a v e  b e e n  t h e  r e s u l t  o f  s a m p l i n g  e r r o r s .  

However,  i t  is a l s o  p o s s i b l e  t h a t  a n  i n i t i a l  s i z e  d i f f e r e n c e  

b e t w e e n  two  g r o u p s  of f i s h  c a n  be m a g n i f i e d  b y  c o m p e t i t i o n  when 

f o o d  s u p p l i e s  a r e  n o t  a b u n d a n t  (Moav a n d  W o h l f a r t h  1 9 7 4 ) .  T h i s  

c a n  o c c u r  b e c a u s e  t h e  l a r g e r  f i s h  w i l l  become d o m i n a n t ,  g r o w  

f a s t e r  a n d  r e p r e s s  t h e  g r o w t h  o f  s m a l l e r  f i s h .  Chapman ( 1 9 6 2 1 1  

f o u n d  t h a t  s o c i a l  d o m i n a n c e  among c o h o  f r y  was  d e t e r m i n e d  b y  v e r y  

small  d i f f e r e n c e s  i n  s i z e ,  a n d  Mason a n d  Chapman ( 1 9 6 5 ) ,  f o u n d  

t h a t  e a r l y  e m e r g e n t  c o h o  f r y  i n c r e a s e d  t h e i r  i n i t i a l  s i z e  a d v a n -  

t a g e  o v e r  l a t e  e m e r g i n g  f r y  d u r i n g  t h e  summer. O t h e r  e x a m p l e s  o f  

m a g n i f i c a t i o n  of s i z e  d i f f e r e n c e s  t h r o u g h  c o m p e t i t i o n  h a v e  b e e n  

r e p o r t e d  f o r  c a r p ,  C y p r i n u s  carp io ,  ( W o h l f a r t h  a n d  Moav 1 9 7 2 ;  

Moav a n d  W o h l f a r t h  1 9 7 4 ) ,  a C y p r i n o d o n t  f i s h ,  O r y s i a s  l a t i p e s ,  

(Magnuson 1 9 6 2 ) ,  a n d  a s u n f i s h ,  Lepomis  c y a n e l l u s ,  ( G r e e n b e r g  

1 9 4 7  ) . 

Y e a r l i n g - t o - A d u l t  S u r v i v a l :  

I t  is  n o t  c lear  why t h e  s u r v i v a l  t o  a d u l t h o o d  o f  t h e  1 9 8 2  release 

of  h a t c h e r y  f i s h  a p p e a r e d  t o  be l o w e r  t h a n  t h a t  o f  t h e  w i l d  f i s h .  

A s  p r e v i o u s l y  m e n t i o n e d ,  some or a l l  o f  t h e  h a t c h e r y  f i s h  re- 

l e a s e d  i n t o  C l e a r  C r e e k  may h a v e  f a i l e d  t o  r e t u r n  t o  Wood C r e e k .  



T h i s  c o u l d  h a v e  b e e n  t h e  r e s u l t  o f  l i m i t e d  a v a i l a b i l i t y  o f  f o o d  

o r  r e a r i n g  h ' a b i t a t ,  o b s t r u c t i o n  t o  e m i g r a t i o n  b y  t h e  b e a v e r  dams,  

o r  a r e l u c t a n c e  o f  a d u l t s  t o  m i g r a t e  u p  Wood C r e e k  ( a  s e p a r a t e  

m a r k i n g  p r o g r a m  t o  e v a l u a t e  t h e  C l e a r  C r e e k  re leases  w a s  begun  i n  

1 9 8 5 ) .  The h a t c h e r y  f i s h  a l s o  may h a v e  e x p e r i e n c e d  a h i g h e r  mor- 

t a l i t y  t h a n  t h e  w i l d  f i s h ,  s i n c e  t h e y  w e r e  e n t e r i n g  a n  u n f a m i l i a r  

e n v i r o n m e n t :  A n o t h e r  p o s s i b i l i t y  is t h a t  t h e  w i l d  y e a r l i n g  popu- 

l a t i o n  was  h i g h e r  t h a n  t h e  e s t i m a t e d  7 6 , 0 0 0  b e c a u s e  o f  a s a m p l i n g  

b i a s .  E l s e w h e r e  i n  A l a s k a ,  l o s s e s  o f  marked  f i s h  h a v e  f r e q u e n t l y  

c a u s e d  u n d e r e s t i m a t i o n  o f  h a t c h e r y  r e t u r n s  (Ken L e o n r  A l a s k a  

Dep t .  o f  F i s h  & G a m e r  p e r s o n a l  c o m m u n i c a t i o n ) .  A s  p r e v i o u s l y  

m e n t i o n e d ,  a scale  a n a l y s i s  ( ~ p p e n d i x  B )  w a s  c o n s i s t e n t  w i t h  l o w  

l o s s e s  o f  marked  f i s h  i n  t h e  p r e s e n t  s t u d y ,  b u t  i t  d i d n ' t  e x c l u d e  

t h e  p o s s i b i l i t y  t h a t  mark  l o s s e s  o c c u r r e d .  

A d u l t  r e t u r n s  i n  1 9 8 5  i n d i c a t e d  t h a t  t h e  f i n g e r l i n g - t o - a d u l t  

s u r v i v a l  o f  t h e  1 9 8 3  r e l e a s e  o f  h a t c h e r y  f i s h  was  a l s o  l o w e r  t h a n  

t h a t  o f  t h e  w i l d  f i s h ,  However,  a weak r e t u r n  o f  h a t c h e r y  f i s h  

w a s  e x p e c t e d  b e c a u s e  of t h e i r  r e t a r d e d  g r o w t h  r a t e  a n d  d e l a y e d  

e m i g r a t i o n  f rom Wood C r e e k .  The o v e r a l l  s u r v i v a l  ra te  may 

i n c r e a s e  i f  some of t h e s e  f i s h  r e t u r n  i n  1 9 8 6 ,  

B e c a u s e  o f  t h e  a c c e l e r a t e d  r e a r i n g  p r o g r a m  i n  t h e  h a t c h e r y ,  t h e  

m a j o r  d i f f e r e n c e  b e t w e e n  t h e  h a t c h e r y  a n d  w i l d  c o h o  f i n g e r l i n g s  

w a s  t h a t  t h e  h a t c h e r y  f i s h  were 1 y e a r  y o u n g e r .  T h e r e  is  some 

e v i d e n c e  t h a t  a c c e l e r a t e d  r e a r i n g  c a n  l e a d  t o  l o w e r  a d u l t  

r e t u r n s .  D o n a l d s o n  a n d  Brannon  ( 1 9 7 6 )  r e p o r t e d  a d u l t  r e t u r n s  of 

0 .39% t o  6 .42% ( a n  a v e r a g e  o f  2 . 5 % )  on  releases o f  6- t o  15-9 

s m o l t s .  B i l t o n  a n d  J e n k i n s o n  ( 1 9 8 0 )  a n d  B i l t o n  ( 1 9 8 2 )  r e p o r t e d  

r e t u r n s  of 0 .6% t o  2.48% on  r e l e a s e s  o f  1 0 - t o  15-9 s m o l t s .  T h e s e  

r e t u r n s  w e r e  l o w e r  t h a n  t h e  r e t u r n s  o f  n o r m a l l y  r e a r e d  c o h o  

smolts  ( B i l t o n  a n d  J e n k i n s o n  1 9 8 0 ;  B i l t o n  1 9 8 2 ) .  B i l t o n  was  

u n s u r e  o f  t h e  r e a s o n  f o r  t h e  l o w  s u r v i v a l ,  b u t  h e  s u s p e c t e d  t h a t  

t h e  f i s h  w e r e  n o t  p h y s i o l o g i c a l l y  r e a d y  f o r  t h e  t r a n s i t i o n  t o  

s a l t  water. T h i s  e x p l a n a t i o n  s h o u l d  n o t  a p p l y  t o  t h e  p r e s e n t  

s t u d y  b e c a u s e  t h e  h a t c h e r y  f i s h  w e r e  r e l e a s e d  a t  a s m a l l e r  s i z e  



( a p p r o x i m a t e l y  2 g )  a n d  r e m a i n e d  i n  f r e s h w a t e r  f o r  a f u l l  y e a r  

b e f o r e  e m i g r ' a t i n g .  However,  some o t h e r  u n d e t e r m i n e d  e f f e c t  of 

acce lera ted  r e a r i n g  may b e  p r e s e n t .  
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APPENDIX A 



Appendix Table  1. J u v e n i l e  coho ealmon c a t c h e s  n e a r  C l e a r  Hatchery, 1978-1985. The t o t a l  c a t c h  was s e p a r a t e d  i n t o  w i l d  f r y ,  and wi ld  and ha tchery  

f i n g e r l i n g s  p r i m a r i l y  accord ing  t o  s i z e .  The f i n g e r l i n g s  were then s e p a r a t e d  i n t o  wi ld  and ha tchery  f i s h  based on t h e  occur rence  of r m r k e d  flsh l r l  the 

samples (see M a t e r i a l s  and Methods). 

Wild fry Wild y e a r l i n g s  Hatchery f i n q e r l l n g s  
Len t h  mn W e i  h t  Length (mn) Weight ( g )  Len t h  I& Weight 

Date n aveg Lan:e ave  rz!:e n ave  range  ave  range 
- "9$ 

no.?' ave9 rang: a v e  ra;:: t i n g . -  

a g e  2 

0.96-2.25 

a g e  2 

a g e  2 

0 
9 74.2 67-84 3.48 ---- same a s  loc 2---- 

age 29' 

(cont inued)  



Appendix Table 1. (Continued) 

Wild fry Wild yearlings Hatchery f ingerl ings 
Length (mn) Weight Length (mn) Weight (g) Length (mn Weight 

Date N n ave range ave rge n ave range ave range n o  a i ang i  ave r f1ng.- ' sf 
0 1 4 ~ - 8 3  4 218 0 56 61.6 2.57 18LV(161) 43.6 36-49 0.86 0.49-1.26 74 

age 27 1 95 9.75 
014un-83 3 50 44 31.0 27-33 0.26 0.16-0.36 6 37.2 3 4 4 7  0.53 0.35-1.15 0 0 
01Jun-83 3,4 268 same a s  lot 3--- 62 59.2 46-7& 2-36 0 . 5 - 3 . ~ ~ d '  s a m e a a l o c 4  72 

age 27 p e a m e  a s  loc  

3 0 5 ~ 1 - 8 4  9 53 0 0 lORV(66) 70.1 62-80 3.95 2.90-6.02 100 
53 69.3 54-85 3.79 1.69-6.M 

3Wul-84 4 79 0 49 70.1 57-88?' 4.05 2.27-8.81:' 3LV(27) 80.0 76-82 6.92 5.27-7.93 
age 27 3 93.3 92-96 9.79 9.01-11.18 

3Wul-84 6 34 34 40.7 3 4 4 9  0.82 0.45-1.48 0 0 0 

10-Oct-84 4 148 142 46.0 34-58 1.17 0.44-2.24 6 68.2 64-72 3.73 2.94-4.63 0 0 
10-0ct-84 8 78 8 57.0 52-59 2.26 1.46-2.76 37 78.9 62-97!' 66.9 2.90-11.66y SRV(33) 84.4 78-91 7.71 6.04-10.73 47 
10-0ct-84 4,8 226 150 46.6 34-59 1.23 0.44-2.76 43 77.5 62-97d' 6.01 2.90-11.66~- -------------same a s  loc  8-------------- 43 
lC-€kt-84 9 38 0 0 3RV(20) 73.7 70-79 4.41 3.82- 5.48 100 

38 77.2 62-90 5.07 2.46- 7.78 

(continued) 



Appendix Table 1. (Continued) 

we range ave range n ave range ave range no.=' ave range ave range fing." 

17-Jun-85 2 55 55  33.1 29-39 0.35 0.16-0.67 0 0 0 
1 7 4 ~ 1 - 8 5  4 84 51  37.8 33-45 0.60 0.32-1.10 28 53.9 46-65 1.90 0.74-3.32 lAD(5) 53 1.72 15 
17-Jun-85 7 13  0 7 73.3 71-78 5.01 4.25-6.30 2.96 42 lAD(5) 63 

age 21 1 88 8.29 
17-Jun-85 2 , 4 , 7 1 5 2  106 35.4 29-45 0.47 0.16-1.10 34 57.7 46-78 2.52 0.74-6.30 2 ~ ~ ( l l )  58.0 53-63 2.34 1.72-2.96 24 

1' Locations a r e  shavn i n  Figure 1. 

z' The lengths  and w i g h t s  of hatchery f i s h  a r e  expressed i n  two ways. Q7e set of  areaaurements is based on marked f i s h  only,  i n  which case the nlnnber 

of f i s h  i n  the  sample is expressed a s  x ~ ( n )  where x is the  nlnnber of marked f i s h ,  N is the  mark type (AD = adipose c l i p ,  LV = l e f t  ven t r a l  c l i p ,  RV = r i g h t  

ven t r a l  c l i p ) ,  and (n )  is the  expected number of hatchery f i s h  i n  the  sample. Lengths and ve igh t s  on the  same l i n e  r e f e r  t o  the marked f i s h  only. If the 

expected number of hatchery f i s h  exceeded the  nwnber of f inge r l ings  caught, then it is assumed t h a t  a l l  f i nge r l ings  were of hatchery o r ig in .  In  t h a t  case, 

the  catch and average l eng ths  and w i g h t s  of a l l  t he  f inge r l ings  is a l s o  given. 

2' Percent of  the  f inge r l ings  t h a t  a r e  of  hatchery or ig in .  

5' Canbination of ca tches  made i n  period 2-6 July.  

b' Canbination of catches made on 2 and 12 May. 

s' m i n a t i o n  of catches made i n  period 20 May-1 June. 

g' Wild yea r l ings  and hatchery f i s h  canbined. 

Non-randan sample. Tota l  ca tch was 500 of which about 450 unmarked wre released. 

f' Car33ination of ca tches  made i n  period 19-25 May. 

9' Sample m y  not include hatchery f i s h .  

Unreliable due to -11 -1e size. 

I' Wild age 0 and hatchery f i s h  d i n e d .  

Approximately 1500 captured i n  one se ine  haul. A l l  bu t  352 were released. 



Appendix Table 2. Water temperatures in the Wood Creek area. 

Date ~ocationl' Temperature (OC) 

10.6 backwaters 

7.2 in current 

7.65 

10.8 

6.9 

9.5 

2' Locations are shown in Figure 1. 



Appendix T a b l e  3 .  L e n g t h s  a n d  w e i g h t s  o f  marked a n d  unmarked 

h a t c h e r y - p r o d u c e d  coho  sa lmon c o l l e c t e d  i n  C l e a r  C r e e k ,  1 7  J u n e  

1985 .  

Sample Leng th  ( m m )  Weigh t  ( 9 )  

Group s i z e  a v e .  s . d .  a v e .  s . d .  

a /  marked- 1 0  60.20 6 .01  2.59 0 .78 

unmarked 58  62.98 4.15 2 .94 0 .56  

" L a c k i n g  a n  a d i p o s e  f i n .  
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CALCULATION OF THE NUMBER OF HATCHERY-PRODUCED COHO SALMON 

RETURNING TO THE WOOD CREEK WEIR 

BASED ON SCALE PATTERNS 

The a g e  c lasses  o f  a d u l t  c o h o  s a l m o n  r e t u r n i n g  t o  t h e  Wood C r e e k  

w e i r  are shown i n  Append ix  T a b l e  4. The e x p e c t e d  a g e  c l a s s  o f  

t h e  h a t c h e r y  f i s h  was  1.1, b u t  a b o u t  h a l f  o f  t h e  marked  s a l m o n  

w i t h  r e a d a b l e  s c a l e s  w e r e  i n  t h e  2 .1  a g e  c l a s s .  T h u s ,  t h e  a g e -  

2 . 1  h a t c h e r y  f i s h  a t  some p o i n t  a c q u i r e d  a f a l se  f r e s h w a t e r  

a n n u l u s .  T h i s  may h a v e  o c c u r r e d  w h i l e  t h e  f i s h  w e r e  u n d e r g o i n g  

a c c e l e r a t e d  g r o w t h  i n  t h e  h a t c h e r y .  

S i n c e  p r e v i o u s  scale a n a l y s e s  o f  w i l d  f i s h  ( T a b l e  2 )  f a i l e d  t o  

f i n d  age -1 .1  f i s h ,  t h e  f o u r  unmarked f i s h  i n  t h e  a g e - 1 . 1  g r o u p  

were p r o b a b l y  a l l  unmarked h a t c h e r y  f i s h .  S i n c e  m a r k i n g  

s h o u l d n ' t  a f f e c t  t h e  a g e  c l a s s  or sca le  r e a d a b i l i t y r  t h e  f r a c t i o n  

o f  t h e  f i s h  t h a t  a re  a g e  1.1 s h o u l d  b e  t h e  same f o r  b o t h  marked  

a n d  unmarked  h a t c h e r y  f i s h :  

No. a g e - 1 . 1  f i s h  No. a g e - 1 . 1  f i s h  
- - 

No. marked  h a t c h e r y  f i s h  No. unmarked  h a t c h e r y  f i s h  

w h e r e  x  is t h e  number o f  unmarked h a t c h e r y  f i s h .  The f r a c t i o n  o f  

t h e  4 0  unmarked  f i s h  t h a t  are of h a t c h e r y  o r i g i n  i s  t h u s  

B e c a u s e  o f  t h e  s m a l l  s a m p l e  s i z e r  t h e  s t a n d a r d  d e v i a t i o n  f o r  t h e  

a b o v e  e s t i m a t e ,  0 . 1 4 ,  is r a t h e r  l a r g e   i it Rawson, A l a s k a  

D e p a r t m e n t  o f  F i s h  & Game, p e r s o n a l  c o m m u n i c a t i o n ) .  



T h i s  f r a c t i o n  c a n  t h e n  b e  a p p l i e d  t o  t h e  e n t i r e  r u n :  

number  o f  unmarked  h a t c h e r y  f i s h  = 0.281 

t o t a l  number o f  unmarked  f i s h  

The  n u m e r a t o r  is e q u a l  t o  H - n  I w h e r e  H is t h e  number  o f  m 
h a t c h e r y  f i s h  i n  t h e  r e t u r n  a n d  nm is t h e  number o f  m a r k s  

r e c o v e r e d  ( 5 7 8 ) .  The d e n o m i n a t o r  is e q u a l  t o  N - n  w h e r e  N is m 
t h e  t o t a l  r e t u r n  ( 8 , 8 0 5 ) .  S o l v i n g  f o r  H, w e  h a v e  

w i t h  a s t a n d a r d  d e v i a t i o n  o f  0 .14  ( 8 , 8 0 5 - 5 7 8 )  = 1 , 1 5 2 .  ~ h u s ~  t h e  
+ 

80% c o n f i d e n c e  i n t e r v a l  i s  2 , 8 9 0  - 1 . 2 8 2  ( 1 , 1 5 2 )  = 1 , 4 1 0  - 4 , 3 7 0 .  

The  e x p e c t e d  v a l u e  f o r  H is c lose  t o  t h e  v a l u e  o f  2 , 9 0 0  o b t a i n e d  

u s i n g  a d i p o s e  f i n c l i p s ,  b u t  t h e  p r e c i s i o n  w i t h  w h i c h  i t  is known 

is low.  

A l o s s  of m a r k e d  f i s h  c o u l d  r e s u l t  f r o m  e i t h e r  m o r t a l i t y  d u e  t o  

m a r k i n g  o r  t o  r e g e n e r a t i o n  o f  c l i p p e d  a d i p o s e  f i n s .  The  a b o v e  

r e s u l t s  are c o n s i s t e n t  w i t h ,  b u t  n o t  p r o o f  o f ,  t h e  a b s e n c e  of 

s u c h  losses .  



A p p e n d i x  T a b l e  4. Age c lasses  o f  a d u l t  c o h o  s a l m o n  c o l l e c t e d  a t  

t h e  Wood C r e e k  w e i r  i n  1984. 

Age 

u n r e a d -  

1.1 2 . 1  a b l e  

unmarked  20  

m a r k e d  2 0  

...................... FEMALE--------------------- 

unmarked  2 0  1 15 4 

m a r k e d  25  9 11 5 

------------------- MALE & FEMALE----------------- 

unmarked  40 4 26  10 

m a r k e d  45 1 6  18 11 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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