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INTRODUCTION 

The S o u t h e a s t  Alaska  p i n k  salmon f o r e c a s t  r e s e a r c h  program 
was i n i t i a t e d  i n  1963.  T h i s  r e p o r t  d e s c r i b e s  p r o j e c t  
a c t i v i t i e s  d u r i n g  t h e  p e r i o d  f rom J u l y  1, 1986 t h r o u g h  June  
30,  1987.  

The p r imary  o b j e c t i v e  o f  t h e  f o r e c a s t  r e s e a r c h  p r o j e c t  i s  t o  
d e v e l o p  t e c h n i q u e s  and  background d a t a  t o  p r o v i d e  a c c u r a t e  
a n n u a l  p r e s e a s o n  e s t i m a t e s  o f  p i n k  salmon r e t u r n s  t o  n o r t h e r n  
and s o u t h e r n  S o u t h e a s t  A la ska .  Annual p i n k  salmon f o r e c a s t s  
a r e  o f  impor t ance  t o  t h e  f i s h i n g  i n d u s t r y ,  b o t h  f i s h e r m e n  and  
p r o c e s s o r s ,  f o r  o p e r a t i o n a l  p l a n n i n g ,  and t o  f i s h e r i e s  
managers f o r  r e g u l a t o r y  d e c i s i o n  making. 

P ink  salmon r e t u r n s  t o  S o u t h e a s t  Alaska  have been f o r e c a s t  
w i t h  v a r i a b l e  s u c c e s s  s i n c e  1967.  The f o r e c a s t  h a s  been 
b a s e d  on e g g  t o  f r y  s u r v i v a l  of  p reemergent  f r y .  I n  1965 
preemergent  f r y  s ampl ing  was i n i t i a t e d  on s e l e c t e d  s t r e a m s  
r eg ionwide .  I n  1970,  t h e  program was expanded t o  i n c l u d e  12 
new sample  a r e a s  i n  seven  new s t r e a m s .  I n  1984, t h e  e n t i r e  
s o u t h e r n  a r e a  p r e e n e r g e n t  program was d e l e t e d  a s  a  r e s u l t  o f  
budge t  r e d u c t i o n s  and i n  1986,  t h e  e n t i r e  n o r t h e r n  a r e a  
preemergent  s ampl ing  program was d e l e t e d ,  a l s o  a s  a  r e s u l t  o f  
budge t  r e d u c t i o n s .  

E a r l y  mar ine  s u r v i v a l  s t u d i e s  of p i n k  and chum salmon 
c o n t i n u e d  i n  1987 f o r  t h e  t w e l f t h  y e a r  i n  Tenakee I n l e t ,  and 
t h e  t e n t h  y e a r  i n  t h e  Ketch ikan  a r e a .  The p r imary  pu rpose  of  
t h e s e  s t u d i e s  i s  t o  improve t h e  r e l i a b i l i t y  of  t h e  p i n k  
salmon a d u l t  r e t u r n  f o r e c a s t .  

One of  t h e  weaknesses  of  t h e  c u r r e n t  f o r e c a s t  method i s  t h a t ,  
because  o f  l a c k  of  s u f f i c i e n t  d a t a ,  mar ine  s u r v i v a l  must be  
assumed t o  be  c o n s t a n t .  We know, however, t h a t  it i s  n o t  
c o n s t a n t  and c a n  v a r y  g r e a t l y  from y e a r  t o  y e a r .  The e a r l y  
mar ine  f r y  s u r v i v a l  s t u d i e s  a r e  i n t e n d e d  t o  h e l p  improve t h e  
f o r e c a s t s  by p r o v i d i n g  an  i n d e x  of how much and why e a r l y  
mar ine  p i n k  salmon f r y  s u r v i v a l  v a r i e s  from y e a r  t o  y e a r .  

T h i s  r e p o r t  d e s c r i b e s  t h e  1987 r e t u r n  and  p r e s e n t s  t h e  1988 
p i n k  salmon f o r e c a s t .  S p e c i f i c  p r o j e c t  o b j e c t i v e s  i n c l u d e :  

1. Con t inue  d e v e l o p i n g  t e c h n i q u e s  and a h i s t o r i c a l  d a t a b a s e  
t o  be  u sed  f o r  d e v e l o p i n g  t e c h n i q u e s  f o r  a c c u r a t e  f o r e c a s t s  
o f  t h e  p i n k  salmon r e t u r n s  t o  t h e  b e n e f i t  of t h e  r e s o u r c e ,  
f i she rmen ,  p r o c e s s o r s ,  and f i s h e r i e s  managers.  



2 .  Measure  abundance ,  d i s t r i b u t i o n ,  a n d  g r o w t h  o f  p i n k  a n d  
chum sa lmon f r y  i n  m a r i n e  n u r s e r y  a r e a s  a s s o c i a t e d  w i t h  t h e  
s e l e c t e d  streams, a n d  r e l a t e  t h i s  t o  abundance  a n d  s u r v i v a l  
o f  r e t u r n i n g  a d u l t s .  

3 .  Measure  c h a n g e s  i n  selected e n v i r o n m e n t a l  p a r a m e t e r s  a n d  
d e t e r m i n e  i f  a n y  r e l a t i o n s h i p  e x i s t s  be tween  t h e s e  p a r a m e t e r s  
a n d  p i n k  a n d  chum f r y  m i g r a t i o n  t i m i n g ,  abundance  a n d  s i z e ,  
a n d  t h e  subsequen t .  a b u n d a n c e  o f  r e t u r n i n g  a d u l t s .  

PINK SALMON FORECASTS 

Methods 

R e t u r n s  t o  t h e  s o u t h e r n  a n d  n o r t h e r n  a r e a s  o f  S o u t h e a s t  
A l a s k a  a r e  f o r e c a s t  s e p a r a t e l y  b e c a u s e  o f  d i f f e r e n c e s  i n  
m i g r a t i o n  r o u t e s  a n d  r u n  t i m i n g .  Whi le  t h e r e  a r e  d i f f e r e n c e s  
i n  t h e  o d d  a n d  e v e n  y e a r  r e t u r n s ,  w e  i n c l u d e  a l l  y e a r s  i n  t h e  
r e g r e s s i o n  a n a l y s i s  b e c a u s e  t h e r e  h a s  n o t  b e e n  a  p r o n o u n c e d  
odd e v e n  y e a r  c y c l e  i n  s o u t h e r n  S o u t h e a s t  s i n c e  1970 a n d  
t h e r e  h a s  n e v e r  b e e n  a n  odd o r  e v e n  y e a r  c y c l e  i n  n o r t h e r n  
S o u t h e a s t .  

The s o u t h e r n  S o u t h e a s t  f o r e c a s t  i s  t h e  r e s u l t  o f  u s i n g  2 6  
y e a r s  o f  d a t a  t o  f o r e c a s t  h a r v e s t .  I n d e p e n d e n t  v a r i a b l e s  
u t i l i z e d  i n  t h e  r e g r e s s i o n  a n a l y s i s  i n c l u d e d :  a v e r a g e  
minimum w i n t e r  a i r  t e m p e r a t u r e s  i n  s o u t h e r n  S o u t h e a s t  A l a s k a ,  
t h e  d a t e  o f  t h e  c o l d e s t  15-day moving a v e r a g e  w i n t e r  
t e m p e r a t u r e ,  a n d  t h e  b r o o d  y e a r  e s c a p e m e n t  i n d e x .  

The n o r t h e r n  S o u t h e a s t  p r e e m e r g e n t  p rogram was d i s c o n t i n u e d  
i n  1986 d u e  t o  b u d g e t a r y  c o n s t r a i n t s .  C o n s e q u e n t l y ,  t h i s  
w i l l  b e  t h e  f i r s t  y e a r  i n  which  a  n o r t h e r n  S o u t h e a s t  
p r e d i c t i o n  w i l l  be made w i t h o u t  t h e  b e n e f i t  o f  a n  e s t i m a t e  o f  
o v e r w i n t e r  s u r v i v a l .  The f o r e c a s t  f o r  n o r t h e r n  S o u t h e a s t  was 
made w i t h  m u l t i p l e  l i n e a r  r e g r e s s i o n  a n a l y s i s  u t i l i z i n g  
e s c a p e m e n t s  a n d  a v e r a g e  s p r i n g  ( A p r i l  t h r o u g h  J u n e )  a i r  
t e m p e r a t u r e s  as  t h e  i n d e p e n d e n t  v a r i a b l e s .  A s  a c h e c k  on 
t h e  m u l t i p l e  r e g r e s s i o n  model  i d e n t i f i e d  above ,  a  Box-Jenk ins  
t i m e  series model  ( P a n k r a t z  1 9 8 3 )  was f i t t e d  t o  t h e  e v e n - y e a r  
p i n k  sa lmon c a t c h  f o r  t h e  y e a r s  1916 t h r o u g h  1 9 8 6 .  The t i m e  
series model  g a v e  a n  e s t i m a t e  o f  7 . 4  m i l l i o n  f i s h  a n d  was 
c o n s i s t e n t  w i t h  t h a t  made w i t h  t h e  m u l t i p l e  r e g r e s s i o n  mode l .  



Results and Discussion 

Pink  salmon r e t u r n s  t o  s o u t h e r n  S o u t h e a s t  i n  1987 were v e r y  
d i s a p p o i n t i n g ,  w i t h  t h e  t o t a l  r u n  coming i n  8 .7  m i l l i o n  below 
t h e  lower  end  of  t h e  f o r e c a s t  r a n g e .  Ca tches  were n e a r  
e x p e c t a t i o n s  e a r l y  i n  t h e  s e a s o n ;  however, s e x  r a t i o  d a t a  
i n d i c a t . e d  t h a t  t h e  r u n  was e a r l y .  By mid s e a s o n  it was 
a p p a r e n t  t h a t  t h e  r e t u r n  d i d  n o t  have t h e  s t r e n g t h  which was 
f o r e c a s t  and t h e  s e a s o n  was c l o s e d  on 22  August .  T h i s  was 
t h e  e a r l i e s t  t h e  p i n k  salmon f i s h e r y  had  been c l o s e d  s i n c e  
1979.  Due t o  t h e  e a r l y  c l o s u r e  t h e  o v e r a l l  escapement  i n d e x  
f o r  s o u t h e r n  S o u t h e a s t  was 5.4 m i l l i o n ,  which i s  o n l y  0 .6  
m i l l i o n  below t h e  g o a l .  The n o r t h e r n  S o u t h e a s t  r e t u r n  came 
i n  v e r y  c l o s e  t o  e x p e c t a t i o n s  w i t h  a t o t a l  r e t u r n  o f  8 .7  
m i l l i o n ,  o n l y  1 m i l l i o n  below e x p e c t a t i o n s .  The 1988 mid 
p o i n t  r e t u r n  p r e d i c t i o n s  f o r  s o u t h e r n  and n o r t h e r n  S o u t h e a s t  
a r e  4 4 . 1  and 7 . 9  m i l l i o n ,  r e s p e c t i v e l y .  

1987 F o r e c a s t  E v a l u a t i o n  

I n  s o u t h e r n  S o u t h e a s t  Alaska  t h e  1987 r e t u r n  o f  1 0 . 0  m i l l i o n  
( F i g u r e  1) was 8 .7  m i l l i o n  below t h e  lower  end  of t h e  
f o r e c a s t  r a n g e .  Al though t h e  magni tude o f  t h e  e r r o r  was 
s u r p r i s i n g ,  t h e  f a c t  t h a t  i t  came i n  below t h e  f o r e c a s t  l e v e l  
was n o t  unexpec ted .  The n a r r a t i v e  s e c t i o n  of t h e  1987 
p r e d i c t i o n  r e p o r t  (Eggers  and Dean 1987)  i n d i c a t e d  t h a t  an 
e r r o r  i n  t h e  1987 p r e d i c t i o n  w a s  e x p e c t e d  t o  be  i n  t h e  
d i r e c t i o n  o f  o v e r - e s t i m a t i n g  t h e  r e t u r n .  The r e a s o n  f o r  t h i s  
was t h a t  t h e  escapement i n d e x  was o v e r  3 m i l l i o n  h i g h e r  t h a n  
2ny a c h i e v e d  s i n c e  s t a t e h o o d ,  w h i l e  t h e  w i n t e r  t e m p e r a t u r e s  
were n e a r  r e c o r d  lows.  S i n c e  escapements  e x h i b i t e d  t h e  
h i g h e s t  p a r t i a l  c o r r e l a t i o n  w i t h  r e t u r n  i t  was a n t i c i p a t e d  
t h a t  t h e  r e g r e s s i o n  e q u a t i o n  would o v e r e s t i m a t e  t h e  i n f l u e n c e  
of  escapements  and u n d e r e s t i m a t e  t h e  i n f l u e n c e  o f  w i n t e r  
t e m p e r a t u r e s .  Two c o n d i t i o n s  made t h e  above a s sumpt ions  
l i k e l y .  F i r s t ,  m o r t a l i t y  caused  by e x t r e m e l y  h a r s h  w i n t e r s  
would t e n d  t o  be d e n s i t y  i ndependen t  t h u s  n e g a t i n g  t h e  
b e n e f i t  o f  a  r e c o r d  h i g h  escapement .  Second, t h e  w i n t e r  of  
1985-1986 was unusua l  i n  t h a t  t h e  c o l d e s t  1 5  day p e r i o d  of  
t h e  w i n t e r  o c c u r r e d  e a r l y  i n  November. Normally t h e  c o l d e s t  
p e r i o d  of t h e  w i n t e r  o c c u r s  i n  December o r  J a n u a r y .  A c o l d  
s p e l l  e a r l y  i n  t h e  w i n t e r  may r e s u l t  i n  h i g h e r  m o r t a l i t y  t h a n  
a c o l d  s p e l l  l a t e r  i n  t h e  w i n t e r  because  most of t h e  salmon 
would s t i l l  be  i n  t h e  egg r a t h e r  t h a n  a l v i n  s t a g e ;  t h u s  
unab le  t o  move d e e p e r  i n t o  t h e  g r a v e l  t o  a v o i d  f r e e z i n g .  





Although t h e  above h a s  n o t  been e x p e r i m e n t a l l y  v e r i f i e d  a  
p o s i t i v e  c o r r e l a t i o n  d o e s  e x i s t  between d a t e  o f  t h e  c o l d e s t  
p e r i o d  of  t h e  w i n t e r  and r e t u r n .  The above c o r r e l a t i o n  
e x i s t e d  even p r i o r  t o  t h e  1987 r e t u r n .  

S i g n i f i c a n t  p o s t  s e a s o n  work was done i n  an  a t t e m p t  t o  f i n d  a 
set  o f  e n v i r o n m e n t a l  v a r i a b l e s  which c o u l d  be  i n c l u d e d  i n t o  a 
m u l t i p l e  l i n e a r  r e g r e s s i o n  t o  accoun t  f o r  t h e  e x t r e m e l y  poor  
s u r v i v a l  which o c c u r r e d  i n  1987.  None were found  which would 
r e s u l t  i n  a  p r e d i c t i o n  lower  t h a n  t h e  one  made. If s i m i l a r  
c o n d i t i o n s  o c c u r  i n  t h e  f u t u r e  model ing,  r a t h e r  t h a n  a 
m u l t i p l e  l i n e a r  r e g r e s s i o n  w i l l  have t o  be  u t i l i z e d  i n  an  
a t t e m p t  t o  p r e d i c t  r e t u r n .  

The 1987 p i n k  salmon r e t u r n  t o  n o r t h e r n  S o u t h e a s t  o f  8 . 7  
m i l l i o n  ( F i g u r e  1) was 1 m i l l i o n  below t h e  p o i n t  estimate b u t  
w e l l  w i t h i n  t h e  f o r e c a s t  r a n g e .  

1988 F o r e c a s t  

The 1988 p i n k  salmon p r e d i c t i o n  must b e  viewed w i t h  sorne 
c a u t i o n  because  t h e  most i m p o r t a n t  v a r i a b l e ,  escapement ,  was 
o u t s i d e  o f  t h e  r a n g e  o f  a n y t h i n g  e x p e r i e n c e d  s i n c e  s t a t e h o o d  
(Appendix A ) .  The escapement  i n d e x  i n  1986 (b rood  y e a r  f o r  
t h e  1988 r e t u r n )  was 1 m i l l i o n  h i g h e r  t h a n  t h e  p r e v i o u s  
r e c o r d  s e t  i n  1985,  which produced  t h e  d i s a p p o i n t i n g  r e t u r n  
i n  1987 of  10  m i l l i c n .  T h i s  low r e t u r n  was presumably due t o  
e x t r e m e l y  h a r s h  w i n t e r  c o n d i t i o n s  d u r i n g  1985-1986. I n  
c o n t r a s t ,  f r y  i n  t h e  g r a v e l  d u r i n g  t h e  w i n t e r  of  1986-1987 
e x p e r i e n c e d  r e l a t i v e l y  m i l d  w i n t e r  c o n d i t i o n s .  The l a r g e  
f o r e c a s t e d  r e t u r n  i n  1988 i s  s u p p o r t e d  by t h e  o b s e r v a t i o n  of  
e x c e p t i o n a l l y  l a r g e  numbers of f r y  d u r i n g  t h e  e a r l y  mar ine  
p e r i o d .  

There  i s  no r e a s o n  t o  e x p e c t  any change i n  t h e  r e c e n t  y e a r s  
t r e n d  o f  h a r v e s t i n g  t h e  m a j o r i t y  of r e t u r n i n g  p i n k s  o f f  t h e  
West Coas t  o f  P r i n c e  o f  Wales I s l a n d  i n  Districts 103 and  
104 .  I t  i s  a l s o  a n t i c i p a t e d  t h a t  it w i l l  b e  d i f f i c u l t  t o  
a c h i e v e  escapement  needs  i n  D i s t r i c t s  105 t h r o u g h  108 because  
o f  i n t e r c e p t i o n s  i n  Distr icts  102 and 104 .  

The 1988 f o r e c a s t  d i f f e r s  from e a r l i e r  f o r e c a s t s  i n  t h a t  
h a r v e s t  r a t h e r  t h a n  r e t u r n  was p r e d i c t e d .  The t o t a l  r e t u r n  
was e s t i m a t e d  by summing t h e  p r e d i c t e d  h a r v e s t ,  ba sed  on 
methods d e s c r i b e d  above,  and t h e  p r e d i c t e d  escapement  i n d e x  
b a s e d  on a s i m p l e  l i n e a r  r e g r e s s i o n  (R* = .83,  n  = 26) o f  t h e  
escapement  i n d e x  and h a r v e s t .  



I t  h a s  become a p p a r e n t  i n  r e c e n t  y e a r s  t h a t  t h e  o f f i c i a l  
escapement  i n d e x  g o a l  of 6 .0  m i l l i o n  p i n k  salmon i s  t o o  low 
t o  a c h i e v e  maximum s u s t a i n e d  y i e l d .  The escapement  i n d e x  h a s  
exceeded  t h e  s i x  m i l l i o n  g o a l  i n  e v e r y  y e a r  where t h e  c a t c h  
h a s  exceeded  1 9  m i l l i o n .  The o v e r a l l  escapement  g o a l  was 
o r i g i n a l l y  exceeded  i n  a n  a t t e m p t  t o  o b t a i n  a d e q u a t e  
escapements  t o  d i s t r i c t s  105 t h r o u g h  108.  Consequen t ly ,  t h e  
h a r v e s t  p r o j e c t i o n  i s  l i k e l y  t o  be  h i g h  b e c a u s e  t h e  
h i s t o r i c a l  escapement  a c h i e v e d  i n  y e a r s  of  l a r g e  r e t u r n s  o f  
p i n k  salmon have t e n d e d  t o  be  h i g h e r  t h a n  t h e  g o a l .  

R e t u r n s  t o  t h e  n o r t h e r n  d i s t r i c t s  a r e  e x p e c t e d  t o  be good i n  
Dis t r ic ts  109 and  112 b u t  poor  i n  o t h e r  d i s t r i c t s  w i t h  l i t t l e  
a v a i l a b l e  h a r v e s t  s u r p l u s .  The o v e r a l l  n o r t h e r n  S o a t h e a s t  
p a r e n t  y e a r  escapement  was o n l y  2 .9  m i l l i o n  f i s h  w i t h  o v e r  
51% o f  t h a t  o c c u r r i n g  i n  Districts 109 and  112 .  The o t h e r  
d i s t r i c t s  had g e n e r a l l y  poor  e scapemen t s .  

While t h e  o v e r a l l  Dis t r ic t  109  escapement  was e x c e l l e n t  
(739 .8  t h o u s a n d ) ,  it o c c u r r e d  p r i m a r i l y  i n  streams o f  t h e  
P e t e r s b u r g  Management Area,  w i t h  o n l y  13 .6% o c c u r r i n g  i n  
s t r e a m s  o f  t h e  S i t k a  Management Area .  Thus, any h a r v e s t a b l e  
s u r p l u s  i s  e x p e c t e d  t o  be  i n  t h e  P e t e r s b u r g  Management Area .  

D i s t r i c t  113 had a n  escapement o f  737 thousand  p i n k  salmon 
which was w e l l  below t h e  d i s t r i c t  g o a l  o f  1 . 6  m i l l i o n .  
Wi th in  t h e  d i s t r i c t  j u s t  o v e r  502 thousand  p i n k  salmon were 
i n  t h e  o u t e r  c o a s t a l  a r e a  of Baranof and Chichagof  I s l a n d s  
and t h e  r ema inde r  was i n  t h e  P e r i l  S t r a i t s  a r e a .  The P e r i l  
S t r a i t s  a r e a  escapement  was t h e  l o w e s t  s i n c e  1976.  



EARLY MARINE SURVIVAL STUDIES 

Tenakee I n l e t  

I n  1987 t h e  e a r l y  m a r i n e  s u r v i v a l  s t u d i e s  were c o n t i n u e d  i n  
t h e  Tenakee  I n l e t  a r e a  d u r i n g  t h e  p e r i o d  2 1  A p r i l  t o  3 J u n e .  

Methods 

M o n i t o r i n g  of Tenakee  I n l e t  f r y  p o p u l a t i o n s  a n d  p h y s i c a l  
p a r a m e t e r s  was c o n t i n u e d  i n  1 9 8 7 .  P i n k  a n d  chum sa lmon  f r y  
m i g r a t i n g  f rom t h e  Kadashan R i v e r ,  which  d r a i n s  i n t o  Tenakee  
I n l e t ,  were n o t  s a m p l e d  i n  1987 .  

F r y  abundance  i n  Tenakee  I n l e t  w a s  m o n i t o r e d  a t  l eas t  o n c e  
e a c h  w e e l c  by  c o n d u c t i n g  v i s u a l  s u r v e y s  ( J o n e s  e t  a l .  1 9 8 2 )  
a l o n g  a n  i n d e x  t r a n s e c t  a t  C a n n e r y  P o i n t ,  T r a p  Bay, C o r n e r  
Bay, a n d  t h e  Tenakee  Boa t  H a r b o r  ( F i g u r e  2 ) .  F r y  were 
c o u n t e d  by  o n e  p e r s o n  w e a r i n g  p o l a r i z e d  s u n  g l a s s e s  a n d  
s t a n d i n g  i n  t h e  bow o f  a  4 m s k i f f .  The s k i f f  was d r i v e n  
a l o n g  t h e  s h o r e l i n e  i n  w a t e r  a s  s h a l l o w  as  p o s s i b l e ,  a t  
s p e e d s  less  t h a n  6 k n o t s ,  a n d  numbers  a n d  l o c a t i o n s  o f  f r y  
were r e c o r d e d  d i r e c t l y  on maps a t  t h e  t i m e  of o b s e r v a t i o n .  
When t h e  s p e c i e s  c o m p o s i t i o n  of s c h o o l s  o f  f r y  c o u l d  n o t  b e  
d e t e r m i n e d  v i s u a l l y ,  o r  when f r y  s a m p l e s  were n e e d e d  f o r  
g r o w t h  d e t e r m i n a t i o n ,  a  d i p  n e t  o r  b e a c h  s e i n e  w a s  u s e d  t o  
c ~ l l e c t  t h e  f i s h  f o r  i d e n t i f i c a t i o n  o r  p r e s e r v a t i o n .  The 
b e a c h  s e i n e  m e a s u r e d  38 .5  m l o n g  by  1 . 8  m d e e p ,  w i t h  a  
u n i f o r m  r e c t a n g u l a r  mesh o f  3 . 2  x 6 . 4  mm. 

F r y  were r e g u l a r l y  c o l l e c t e d  d u r i n g  d a y l i g h t  h o u r s  f r o m  a l l  
f o u r  l o c a t i o n s  i n  Tenakee  I n l e t ,  i n c l u d i n g  Cannery  P o i n t  by  
b e a c h  s e i n e .  

Tenakee  I n l e t  w a t e r  t e m p e r a t u r e s ,  s a l i n i t i e s  a n d  c l a r i t y  
( s e c c h i  d isc  r e a d i n g s )  were m o n i t o r e d  a t  l e a s t  o n c e  p e r  week 
f rom 22 A p r i l  t o  J u n e  2  a t  t h e  p r i m a r y  a n d  s e c o n d a r y  
o c e a n o g r a p h i c  s t a t i o n s  shown i n  F i g u r e  2 .  T e m p e r a t u r e s  a n d  
s a l i n i t i e s  were measured  w i t h  a  Yellow S p r i n g s  I n s t r u m e n t  
Model 33 t e m p e r a t u r e  a n d  s a l i n i t y  c o n d u c t i v i t y  meter w i t h  a 
15  m p r o b e .  R e c o r d i n g s  were t a k e n  a t  1 m i n t e r v a l s  f rom t h e  
s u r f a c e  down t o  1 0  meters. Wate r  c l a r i t y  was m e a s u r e d  w i t h  a  
20 c m  d i a m e t e r  s e c c h i  d isc .  
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Figure 2. Major fry collection sites, primary and secondary oceanographic 
stations, and the location of Cannery Point in Tenakee Inlet. 



T e m p e r a t u r e s  a n d  s a l i n i t i e s  were t a k e n  a t  d e p t h  o f  2 m .  
R e a d i n g s  a t  t h i s  d e p t h  a r e  more s t a b l e  t h a n  a t  s h a l l o w e r  
r e a d i n g s  y e t  s t i l l  w e l l  a b o v e  t h e  t h e r m o c l i n e / h a l o c l i n e  and ,  
t h e r e f o r e ,  q u i t e  r e p r e s e n t a t i v e  o f  w a t e r s  i n h a b i t e d  by  f r y .  
R e a d i n g s  were t a k e n  f r o m  t h e  s u r f a c e  t o  1 0  m d e p t h  t o  i n s u r e  
t h a t  t h e  t h e r m o c l i n e / h a l o c l i n e  was be low 2  meters. 

R e s u l t s  a n d  D i s c u s s i o n  

The p e a k  number o f  p i n k  sa lmon f r y  o b s e r v e d  i n  Tenakee  I n l e t  
a t  C a n n e r y  P o i n t  i n  1987 w a s  o n l y  1 6 5 , 0 0 0 ,  c o n s i d e r a b l y  l o w e r  
t h a n  t h e  1 . 5  m i l l i o n  i n  1 9 8 6 .  No chum sa lmon  f r y  were e v e r  
v i s u a l l y  i d e n t i f i e d  f r o m  t h e  b o a t  d u r i n g  t h e  s e a r c h e s  f o r  
s c h o o l s  t o  s a m p l e  f o r  l e n g t h s  a n d  w e i g h t s .  N e v e r t h e l e s s ,  
chum f r y  were c o l l e c t e d ,  m o s t l y  i n  b e a c h  s e i n e s ,  i n  
a s s o c i a t i o n  w i t h  p i n k  sa lmon f r y .  T h i s  r e i n f o r c e s  t h e  
p r e v i o u s l y  documented  u n r e l i a b i l i t y  o f  v i s u a l  e s t i m a t e s  f o r  
i d e n t i f y i n g  chum f r y  i n  l a r g e  s c h o ~ l s  o f  mixed s p e c i e s  ( J o n e s  
e t  a l .  1982)  . 
P i n k  sa lmon f r y  sampled  i n  Tenakee  I n l e t  i n c r e a s e d  f rom a n  
a v e r a g e  l e n g t h  a n d  w e i g h t  o f  3 3 . 1  mm a n d  243 .5  mg, 
r e s p e c t i v e l y ,  on 2 1  A p r i l  t o  4 5 . 8  mi a n d  887.4  mg on 2  J u n e  
f o r  a n  a v e r a g e  g r o w t h  r a t e  o f  0 . 3 0  mm p e r  d a y  i n  l e n g t h  a n d  
1 5 . 3  mg p e r  d a y  i n  w e i g h t .  Chum sa lmon  f r y  grew f rom a n  
a v e r a g e  l e n g t h  a n d  w e i g h t  o f  3 9 . 3  mm a n d  475 .9  mg, 
r e s p e c t i v e l y ,  on 2 1  A p r i l ,  t o  4 7 . 0  rnm a n d  1034 .4  m g  on 2 J u n e  
f o r  a n  a v e r a g e  g r o w t h  r a t e  o f  0 . 1 8  mm p e r  d a y  i n  l e n g t h  a n d  
1 3 . 3  gm i n  w e i g h t .  

W e  computed t h e  a v e r a g e  p i n k  f r y  f o r k  l e n g t h  i n  May f o r  
1977-1986 i n  Tenakee  I n l e t  ( T a b l e  1) a n d  compared it w i t h  t h e  
s u b s e q u e n t  t o t a l  a d u l t  p i n k  sa lmon  r e t u r n  p e r  spawner  
( " r e t u r n "  i s  t h e  e s c a p e m e n t  t o  a l l  m a j o r  spawning  s t r e a m s  
p l u s  t h e  c o m m e r c i a l  c a t c h  i n  S u b d i s t r i c t  112-41 a n d  112-45 o f  
Tenakee  I n l e t ) .  W e  f o u n d  a  s i g n i f i c a n t  p o s i t i v e  r e l a t i o n s h i p  
be tween  t h e s e  p a r a m e t e r s  ( r  = 0 .638 ,  P = 0 .05 ,  n  = 1 0 )  . 
Thus,  i t  a p p e a r s  t h a t  t h e  a v e r a g e  l e n g t h  o f  p i n k  f r y  i n  
Tenakee  I n l e t  i n  May c a n  c o n t i n u e  t o  b e  u s e d  t o  e s t i m a t e  
s u r v i v a l  o f  t h e  f o l l o w i n g  y e a r ' s  r e t u r n  o f  a d u l t  p i n k  sa lmon 
w i t h  a  h i g h  d e g r e e  o f  c o n f i d e n c e  ( J o n e s  e t  a l .  1 9 8 2 ) .  

Whi le  w a t e r  t e m p e r a t u r e  a n d  l e v e l  d a t a  f rom Kadashan R i v e r  
were c o l l e c t e d  t o o  i n f r e q u e n t l y  t o  be u s e f u l ,  week ly  
t e m p e r a t u r e  a n d  s a l i n i t y  o b s e r v a t i o n s  were made i n  Tenakee  
I n l e t .  The a v e r a g e  w a t e r  t e m p e r a t u r e  a n d  s a l i n i t y  i n  Tenakee  
I n l e t  i n  1987 was 8 . 2 5 " C  a n d  27.47 p p t ,  r e s p e c t i v e l y ,  f o r  a l l  
n e a r s h o r e  s t a t i o n s  (Appendix  B.1.). A l l  m i d - i n l e t  s t a t i o n s  



T a b l e  1. P i n k  sa lmon  r e t u r n  p e r  spawner  ( R / S )  , a n d  p r i o r  y e a r ' s  
a v e r a g e  f r y  f o r k  l e n g t h  i n  May i n  T e n a k e e  I n l e t  f o r  
1978-87 a d u l t  r e t u r n  y e a r s .  

S u b d i s t  Tenakee  E s t i m a t e d  P a r e n t  May 
41-45 I n l e t  41-45 Year T e n a k e e  NSE 1-20 

Harvest Escapement  R e t u r n  Escapement  R t n / S p  R t n / S p  L e n g t h  
................................................................. 
1978 480,121 522,208 1,002,329 130,623 7.67 4.15 43.7 



were s i m i l a r  a t  8.34"C and  27 .38  p p t .  The weekly t r e n d  o f  
s t e a d i l y  r i s i n g  t e m p e r a t u r e s  c o n t i n u e d  as  i n  p r e v i o u s  y e a r s .  

Conc lus ions  and Recommendations 

The i m p l i c a t i o n s  of o u r  1987 r e s u l t s  and o u r  recommendations 
f o r  t h e  e a r l y  mar ine  s u r v i v a l  s t u d i e s  o f  p i n k  and  chum salmon 
i n  Tenakee I n l e t  a r e  a s  f o l l o w s :  

1. The s t r o n g  r e l a t i o n s h i p  between a v e r a g e  p i n k  salmon f r y  
l e n g t h  i n  May and s u b s e q u e n t  a d u l t  r e t u r n  p e r  spawner i n  
Tenakee I n l e t  was f u r t h e r  v e r i f i e d  w i t h  t h e  a d d i t i o n  o f  1986 
f r y / 1 9 8 7  a d u l t  r e t u r n  d a t a .  The p o s i t i v e  r e l a t i o n s h i p  
between p i n k  f r y  s u r v e y  c o u n t s  and  s u b s e q u e n t  t o t a l  a d u l t  
r e t u r n s  was s t r e n g t h e n e d  w i t h  t h e  a d d i t i o n  o f  1987 d a t a .  

2 .  I t  i s  f e l t  t h a t  because  o f  t h e  h i g h  p o s i t i v e  c o r r e l a t i o n  
between May f r y  l e n g t h s  i n  Tenakee and t h e  o v e r a l l  n o r t h e r n  
s o u t h e a s t  brood y e a r  s u r v i v a l  t h a t  a d d i t i o n a l  a r e a s  s h o u l d  be  
sampled f o r  f r y  s i z e  from l a t e  A p r i l  t h r o u g h  e a r l y  June .  The 
l o n g e r  sample p e r i o d  w i l l  i n s u r e  t h a t  a d e q u a t e  samples  a r e  
t a k e n  t h r o u g h  t h e  c r i t i c a l  p e r i o d  of  e a r l y  mar ine  r e s i d e n c e ,  
and  a d d i t i o n a l  a r e a s  a r e  needed t o  v e r i f y  t h e  r e l a t i o n s h i p  i n  
g e n e r a l .  

Ketchikan  Area 

E a r l y  mar ine  s u r v i v a l  s t u d i e s  i n  t h e  Ke tch ikan  a r e a  c o n t i n u e d  
f o r  t h e  t e n t h  y e a r  i n  1987.  S t u d i e s  conduc ted  from 1976 
t h r o u g h  1978 were c e n t e r e d  i n  Cholmondeley Sound ( J o n e s  
1 9 8 2 ) .  The program was r e i n i t i a t e d  i n  1981 w i t h  t h e  s t u d y  
a r e a  expanded t o  i n c l u d e  Moira Sound, Boca d e  Quadra ,  and 
Smeaton Bay. S i n c e  1981, t h e  emphas i s  of t h e  s t u d y  h a s  been 
t o  o b t a i n  f r y  samples  from mar ine  n u r s e r y  a r e a s  i n  t h e  hope 
o f  f i n d i n g  a  r e l a t i o n s h i p  between f r y  s i z e  o r  c o n d i t i o n  and 
e a r l y  mar ine  s u r v i v a l  f o r  u s e  i n  improving  f o r e c a s t s .  I n  
a d d i t i o n ,  1985 th rough  1987 s t u d i e s  i n c l u d e d  a  c u r s o r y  
i n v e s t i g a t i o n  on t h e  impact  of  l a r g e  s c a l e  r e l e a s e s  of  
h a t c h e r y  coho on t h e  w i l d  s t o c k  p i n k  and chum salmon 
p o p u l a t i o n s  of  t h e  a r e a .  Budgeta ry  c o n s t r a i n t s  caused  by 
i n c l u d i n g  t h e  coho s t u d y  i n  t h e  e a r l y  mar ine  program 
n e c e s s i t a t e d  d ropp ing  Moria Sound from t h e  e a r l y  mar ine  
program i n  1986.  



Methods 

The t i m i n g  a n d  a b u n d a n c e  o f  o u t m i g r a n t  f r y  f rom Sunny 
(102-40-87) ,  N i g e l i u s  (101-45-94) ,  a n d  S p i t  (101-45-75) 
C r e e k s  was m o n i t o r e d  f rom 2 A p r i l  t h r o u g h  20 May u s i n g  a 0 . 4 5  
m by  0 . 9  m f y k e  n e t  p l a c e d  t o  s a m p l e  a  column o f  w a t e r  0 . 4 5  
meters w i d e .  Graphs  o f  Sunny c r e e k s  o u t m i g r a n t  t i m i n g  a n d  
r e l a t i v e  a b u n d a n c e  were made b y  a s s u m i n g  a n  o u t m i g r a t i o n  o f  
z e r o  on 3  March a n d  2 3  J u n e .  T h i s  was d o n e  i n  a n  a t t e m p t  t o  
s t a n d a r d i z e  o u t m i g r a n t  m a g n i t u d e  s i n c e  b e g i n n i n g  a n d  e n d i n g  
f y k e  n e t t i n g  p e r i o d s  o f t e n  d id  n o t  i n c l u d e  t h e  e n t i r e  
o u t m i g r a t i o n  p e r i o d .  The i n d e x  o f  r e l a t i v e  abundance  was 
o b t a i n e d  b y  c a l c u l a t i n g  t h e  a r e a  u n d e r  t h e  o u t m i g r a t i o n  c u r v e  
r a t h e r  t h a n  summing t h e  c a t c h e s  b e c a u s e  t h e  number o f  s a m p l e s  
v a r i e d  g r e a t l y  be tween  y e a r s .  

The m a r i n e  f r y  c o l l e c t i o n  t e c h n i q u e  w a s  c h a n g e d  i n  1986  f r o m  
a f t e r  d a r k  d i p n e t t i n g  t o  d a y l i g h t  b e a c h  s e i n i n g .  The c h a n g e  
was made a f t e r  c o m p a r i s o n  of  f r y  c o l l e c t e d  by  b e a c h  s e i n e  a n d  
d i p  n e t  i n d i c a t e d  t h a t  d i p  n e t t i n g  was a s i z e  select ive 
c a p t u r e  t e c h n i q u e  when compared t o  b e a c h  s e i n i n g .  The b e a c h  
s e i n e  was 38  m l o n g  b y  1 . 8  m d e e p ,  w i t h  a  u n i f o r m  mesh o f  3 . 2  
by  6 . 4  rnm. No method was f o u n d  t o  c o r r e c t  f o r  t h e  d i f f e r e n t  
c o l l e c t i o n  t e c h n i q u e s .  F r y  s a m p l e s  c o l l e c t e d  f o r  l e n g t h  
w e i g h t  a n a l y s i s  from b o t h  f r e s h  w a t e r  a n d  m a r i n e  a r e a s  were 
p r e s e r v e d  i n  a 1 0 %  b u f f e r e d  ( s o d i u m  b o r a t e )  f o r m a l i n  
s o l u t i o n .  The f r y  were m e a s u r e d  a n d  we ighed  a p p r o x i m a t e l y  
s i x  months  a f t e r  c o l l e c t i o n .  The c o n d i t i o n  i n d e x  g i v e n  on 
g r a p h s  of  t h e  f r y  l e n g t h  f r e q u e n c y  was c a l c u l a t e d  w i t h  t h e  
f o r m u l a  l e n g t h  d i v i d e d  by w e i g h t  r a i s e d  t o  t h e  power o f  3 . 5 .  

E s t i m a t i n g  f r y  abundance  a l o n g  p r e m e a s u r e d  t r a n s e c t s  was 
a d d e d  t o  t h e  s t u d y  i n  1986 .  Those  a r e a s  which  were known t o  
be i m p o r t a n t  n u r s e r y  a r e a s  f r o m  p a s t  y e a r s  o b s e r v a t i o n s  were 
s e l e c t e d  a s  t r a n s e c t  l o c a t i o n s  ( F i g u r e  3 ) .  F r y  numbers were 
e s t i m a t e d  by a  p e r s o n  w e a r i n g  p o l a r i z e d  s u n g l a s s e s ,  s t a n d i n g  
i n  t h e  bow of a  5 . 2  m s k i f f  w h i l e  i t  t r a v e l e d  a t  i d l e  s p e e d  
a l o n g  t h e  s h o r e l i n e .  

A coho  p r e d a t i o n  s t u d y  was c o n d u c t e d  i n  1985 ,  1986 a n d  1987 
t o  e s t i m a t e  t h e  i m p a c t  of  l a r g e  numbers o f  h a t c h e r y  coho  
sa lmon  on w i l d  s t o c k  p i n k  sa lmon  p o p u l a t i o n s  i n  West Behm 
C a n a l .  The s t u d y  was c e n t e r e d  i n  t h e  Neets Bay a r e a  i n  1985 
( F i g u r e  3 ) .  R e a r i n g  coho  sa lmon  were c a p t u r e d  w i t h  a  38  m by  
1 . 8  m b e a c h  s e i n e .  I n  1986  a n d  1987 t h e  s t u d y  a r e a  was 
expanded  t o  i n c l u d e  C a r r o l l  I n l e t  a n d  r e a r i n g  k i n g  sa lmon 
were a l s o  s a m p l e d  t o  d e t e r m i n e  t h e  e x t e n t  o f  t h e i r  p r e d a t i o n  
on p i n k  a n d  chum sa lmon .  The b e a c h  s e i n e  u s e d  t o  c a p t u r e  t h e  



F i g u r e  3. Map of e a r l y  marine  stucly arcns and t r a n s e c t  l o c a t i o n s  i n  s o u t h e r n  S o u t h e a s t  
Alaska .  



c o h o  a n d  k i n g  sa lmon  i n  1986 was 76 m b y  1 . 8  m.  I n  a d d i t i o n ,  
a  commerc ia l  s e i n e r  w i t h  a n  anchovy  s e i n e  (100  f a t h o m s  by  1 0  
f a t h o m s )  was u t i l i z e d  t o  c o l l e c t  c o h o  a n d  k i n g  sa lmon  i n  1986 
a n d  1987 .  F r y  c a p t u r e d  were p r e s e r v e d  i n  1 0 %  f o r m a l i n  
s o l u t i o n ,  b u f f e r e d  t o  a pH o f  7;  f o r m a l i n  was a l s o  i n j e c t e d  
i n t o  t h e  s t o m a c h  c a v i t y  t o  h a l t  d i g e s t i o n .  A l l  l e n g t h  
measurements  were f r o m  t i p  o f  s n o u t  t o  f o r k  o f  t a i l .  

R e s u l t s  a n d  D i s c u s s i o n  

The p e a k  p i n k  sa lmon o u t m i g r a t i o n  f r o m  Sunny C r e e k  i n  1987 
o c c u r r e d  on 9  May (Appendix  B.2 . )  . The c a l c u l a t e d  d a t e  o f  
50% o u t m i g r a t i o n  o c c u r r e d  on 27 A p r i l  (Append ix  B . 3 . ) ,  wh ich  
was t h e  s e c o n d  e a r l i e s t  o f  t h e  s t u d y  p e r i o d .  The c a l c u l a t e d  
p i n k  o u t m i g r a t i o n  i n d e x  o f  3 9 , 6 6 3  was t h e  s e c o n d  l a r g e s t  of 
t h e  s t u d y  p e r i o d .  The chum o u t m i g r a t i o n  i n d e x  o f  1 1 , 3 6 5  was 
t h e  t h i r d  l a r g e s t  o f  t h e  s t u d y  p e r i o d .  The d a t a  p r i o r  t o  
1985,  however,  c a n  n o t  be d i r e c t l y  compared t o  1 9 8 5  a n d  1986 
s i n c e  a  f i s h  l a d d e r  was i n s t a l l e d  i n  1984 w h i c h  opened  up  
a d d i t i o n a l  spawning  a r e a .  

Fyke n e t  c a t c h e s  f r o m  N i g e l i u s  a n d  S p i t  c r e e k s  a l o n g  w i t h  
s t r e a m  t e m p e r a t u r e s  a r e  l i s t e d  i n  Appendix  B . 4 .  A s  was t h e  
c a s e  w i t h  Sunny c r e e k  t h e  o u t m i g r a t i o n  a p p e a r s  t o  have  
o c c u r r e d  e a r l i e r  i n  1987 t h a n  i n  1986 i n  b o t h  c r e e k s .  I t  i s  
d i f f i c u l t  t o  d e t e r m i n e  r e l a t i v e  o u t m i g r a t i o n  m a g n i t u d e  
be tween  t h e  two  y e a r s  b e c a u s e  t h e  o u t m i g r a t i o n  h a d  a l r e a d y  
p e a k e d  on t h e  f i r s t  s a m p l e  d a y  ( 2  A p r i l )  a t  N i g e l i u s  c r e e k  i n  
1987;  however ,  peak  c a t c h e s  were  h i g h e r  i n  1987 t h a n  i n  1986 
i n  b o t h  c r e e k s .  

L e n g t h  f r e q u e n c y  d i s t r i b u t i o n s  o f  f r y  c o l l e c t e d  i n  t h e  m a r i n e  
n u r s e r y  a r e a s  d u r i n g  t h e  e a r l y  ( 1 5  A p r i l  t h r o u g h  1 4  May) a n d  
l a t e  ( 1 5  May t h r o u g h  31 May) t i m e  p e r i o d s  a r e  p r e s e n t e d  i n  
Appendix  B .5 .  It s h o u l d  be stressed t h a t  u t i l i z i n g  a  b e a c h  
s e i n e  i n  1986  may have  a f f e c t e d  t h e  l e n g t h  f r e q u e n c y  
d i s t r i b u t i o n  o f  f r y  r e l a t i v e  t o  p r i o r  y e a r s  b e c a u s e  o f  t h e  
c h a n g e  i n  t h e  c o l l e c t i o n  t e c h n i q u e .  The s a m p l e  s i z e s  
p r e s e n t e d  i n  t h i s  r e p o r t  a r e  l a r g e r  t h a n  t h o s e  p r e s e n t e d  i n  
l a s t  y e a r ' s  r e p o r t  f o r  two r e a s o n s .  F i r s t ,  t h i s  y e a r ' s  
r e p o r t  i n c l u d e s  f r y  c o l l e c t e d  i n  A p r i l  i n  t h e  s a m p l e  w h e r e a s  
t h e  1986 r e p o r t  i n c l u d e d  o n l y  t h o s e  f r y  c o l l e c t e d  a f t e r  May 
1. The s e c o n d  r e a s o n  i s  t h a t  f r y  c o l l e c t e d  f r o m  C a r r o l l  
i n l e t  a n d  Neets Bay were i n c l u d e d  i n  t h i s  y e a r ' s  e v a l u a t i o n  
b u t  were o m i t t e d  f rom t h e  s a m p l e  i n  l a s t  y e a r ' s  r e p o r t .  The 
above  c h a n g e s  h a d  a  v e r y  m i n c r  i n f l u e n c e  on t h e  a v e r a g e  
l e n g t h s ,  w i t h  t h e  l a r g e s t  c h a n g e  o c c u r r i n g  d u r i n g  t h e  e a r l y  



sample  p e r i o d  o f  1983.  I n c l u d i n g  t h e  e x t r a  d a t a  r e s u l t e d  i n  
t h e  sample  s i z e  i n c r e a s i n g  from 304 t o  1256,  w h i l e  t h e  
a v e r a g e  f r y  l e n g t h  d e c r e a s e d  f rom 41.8 mill imeters t o  40 .1  
m i l l i m e t e r s .  I n c r e a s i n g  t h e  sample  s i z e s  had  no a f f e c t  on 
t h e  r e l a t i v e  s i z e  o f  f r y  between y e a r s .  

P i n k  salmon f r y  abundance estimates by s t u d y  a r e a  a r e  l i s t e d  
i n  Appendix B.  6 .  ( F i g u r e  3 shows t h e  l o c a t i o n s  of t h e  
v a r i o u s  t r a n s e c t s )  . S i n c e  o n l y  one r e t u r n  h a s  o c c u r r e d  
s i n c e  t h e  v i s u a l  abundance estimates w e r e  t a k e n  it i s  n o t  
p o s s i b l e  t o  e v a l u a t e  t h e i r  u s e f u l n e s s  i n  improvinq 
p r e d i c t i o n s .  Two main problems which may r e s t r i c t  t h e i r  
r e l i a b i l i t y  a r e  t h e  i n a b i l i t y  o f  d i f f e r e n t  o b s e r v e r s  t o  
a c c u r a t e l y p  e s t i m a t e  t h e  number o f  f r y  i n  l a r g e  s c h o o l s  
(100,000+)  ; and  poor  wea the r  which restricts v i s i b i l i t y .  The 
s p r i n g  o f  1987 was one of t h e  wors t  i n  y e a r s  w i t h  numerous 
s t o r m s  moving t h r o u g h  t h e  a r e a  d u r i n g  t h e  e a r l y  mar ine  sample  
p e r i o d .  Consequen t ly ,  t h e  t r a n s e c t  c o u n t s  are p r o b a b l y  
a r t i f i c i a l l y  low because  c o u n t s  had t o  b e  made when 
v i s i b i l i t y  was less t h a n  d e s i r a b l e .  While v i s i b i l i t y  
e s t i m a t e s  a r e  r e c o r d e d  a l o n g  w i t h  t r a n s e c t  c o u n t s ,  t h e  
e s t i m a t e s  a r e  t o  s u b j e c t i v e  t o o  b e  u s e d  i n  any s t a t i s t i c a l  
e v a l u a t i o n .  

T h i s  was t h e  l a s t  o f  a  t h r e e  y e a r  s t u d y  d e s i g n e d  t o  e v a l u a t e  
t h e  e x t e n t  t o  which coho smol t  u t i l i z e  p i n k  salmon f r y  a s  a  
food  s o u r c e .  F i g u r e  4 p o r t r a y s  t h e  number o f  p i n k  salmon f r y  
consumed by t i m e  p e r i o d  i n  1985; a l o n g  w i t h  t h e  l e n g t h  
f r e q u e n c y  d i s t r i b u t i o n  of  h a t c h e r y  coho a t  t h e  t i m e  of  
r e l e a s e  (1 J u n e ) .  I n t e r p r e t a t i o n  of  t h e  g r a p h  would s u g g e s t  
t h a t  t h e  h a t c h e r y  coho d i d  n o t  r e p r e s e n t  a s i g n i f i c a n t  
p r o p o r t i o n  o f  t h e  sample .  However, f i e l d  o b s e r v a t i o n s  a t  t h e  
t i m e  of  c z p t u r e  i n d i c t e d  t h a t  t h e  beach  s e i n e  u t i l i z e d  i n  
1985 was a n  i n e f f e c t i v e  c a p t u r e  method as  on numerous 
o c c a s i o n s  coho were obse rved  jumping immed ia t e ly  p r i o r  t o  
making a  set  i n  which no coho salmon were c a u g h t .  
Consequent ly ,  i t  was s u s p e c t e d  t h a t  t h e  n e t  may have been 
s i z e  s e l e c t i v e  and t h a t  t h e  samples  o b t a i n e d  were n o t  a  t r u e  
r e p r e s e n t a t i o n  o f  t h e  s i z e  d i s t r i b u t i o n  of t h e  coho 
p o p u l a t i o n  i n  t h e  sample  a r e a .  A t o t a l  o f  o n l y  142 coho 
salmon were c a p t u r e d  i n  1985 b u t  t h e  d a t a  d i d  s u g g e s t  t h a t  a  
s i g n i f i c a n t  d r o p  i n  p r e d a t i o n  c o u l d  be  a c h i e v e d  by d e l a y i n g  
coho r e l e a s e s  u n t i l  June  (0 .65  f r y  consumed p e r  coho day i n  
May compared t o  0 . 2 1  f r y  consumed p e r  coho day i n  J u n e ) .  

Length f r equency  d i s t r i b u t i o n s  o f  coho salmon c a p t u r e d  i n  
1986 and 1987 combined a r e  compared f o r  beach  v e r s e s  anchovy 
s e i n e  ( F i g u r e  5 )  . Combining t h e  y e a r s  had a v e r y  minor 







i n f l u e n c e  on t h e  d i s t r i b u t i o n  c u r v e s  s i n c e  b o t h  h a t c h e r y  coho 
and c a p t u r e d  coho salmon e x h i b i t e d  s i m i l a r  l e n g t h  f r e q u e n c y  
d i s t r i b u t i o n s  between y e a r s .  The g raph  shows t h a t  t h e  
commercial  anchovy s e i n e  c a p t u r e d  l a r g e r  f r y  and  presumably  a 
more r e p r e s e n t a t i v e  sample  of  t h e  coho p o p u l a t i o n  i n  t h e  
sample a r e a .  The beach  s e i n e  u t i l i z e d  i n  1986 and 1987 was 
twice a s  l o n g  a s  t h e  s e i n e  u s e d  i n  1985 ( 7 6  v e r s e s  38 meters 
l o n g  by 1 . 8  meters d e e p ) .  The l a r g e r  beach  s e i n e  was n e a r  
t h e  maximum l e n g t h  which c o u l d  b e  e f f i c i e n t l y  u t i l i z e d  by a  
two p e r s o n  crew from a  5 .2  meter s k i f f ;  however, even  t h e  
l a r g e r  s e i n e  w a s  s t i l l  s i z e  s e l e c t i v e  i n  c a p t u r i n g  coho.  

The number o f  f r y  consumed p e r  coho salmon c a p t u r e d  by day  
f o r  1985 t h r o u g h  1987 are shown in F i g u r e  6 .  The Y a x i s  
s t a r t s  a t  - 0 . 1  s o  t h a t  p r e d a t i o n  rates o f  0 c o u l d  b e  g raphed  
and t h e  f i r s t  and  l a s t  d a t a  p o i n t s  a r e  n o t  t o  s c a l e  on t h e  x  
a x i s .  The f i r s t  d a t a  p o i n t  was a c t u a l l y  from 8  May and t h e  
l a s t  d a t a  p o i n t  was from 28 June ,  a l l  o t h e r  d a t a  p o i n t s  a r e  
t o  s c a l e .  Coho salmon c a p t u r e d  i n  b o t h  C a r r o l l  i n l e t  and  
Behm Canal  were combined f o r  t h i s  g r a p h .  The g r a p h  
d e m o n s t r a t e s  t h a t  t h e  d r o p  i n  p r e d a t i o n  t h r o u g h  t i m e  n o t e d  i n  
1985 was a l s o  p r e s e n t  i n  1986 and 1987.  The "a11  y e a r s "  
weighted  a v e r a g e  p r e d a t i o n  r a t e  f o r  May was 0 .6  f r y  p e r  coho 
c a p t u r e d ,  w h i l e  t h e  r a t e  f o r  June  was 0.18 f r y  p e r  coho 
c a p t u r e d .  The f r y  consumed p e r  coho c a p t u r e d  p a r a m e t e r  
ment ioned p r e v i o u s l y  r e f e r s  t o  b o t h  p i n k  and chum f r y .  I n  
t h e  m a j o r i t y  o f  t h e  c a s e s  t h e  f r y  i n  a  coho stomach c o u l d  
o n l y  be  i d e n t i f i e d  t o  Oncorhynchus. I n  a p p r o x i m a t e l y  20% o f  
t h e  c a s e s  t h e  f r y  c o u l d  be  i d e n t i f i e d  t o  p i n k  salmon and  i n  
l e s s  t h a n  1% of t h e  c a s e s  t h e  f r y  c o u l d  be d e f i n i t e l y  
i d e n t i f i e d  as  a  chum salmon.  

No g r a p h s  a r e  p r e s e n t e d  f o r  t h e  k i n g  salmon c a p t u r e d  d u r i n g  
t h e  s t u d y  because  t h e y  were n o t  r e l y i n g  h e a v i l y  on p i n k  
salmon a s  a  food  s o u r c e .  A t o t a l  of  122 k i n g  salmon c a p t u r e d  
i n  1986 had consumed o n l y  1 p i n k  salmon. I n  1987 72 k i n g  
salmon were c a p t u r e d  i n  Eehm c a n a l  and none were found  t o  
c o n t a i n  salmon f r y .  A sample o f  262 k i n g  salmon c a p t u r e d  i n  
C a r r o l l  i n l e t  i n  1987 had consumed o n l y  10 salmon f r y .  

Conc lus ions  and Recommendations 

1. The i n f o r m a t i o n  o b t a i n e d  t o  d a t e  on coho salmon p r e d a t i o n  
i n d i c a t e s  t h a t  d e l a y i n g  r e l e a s e s  of coho salmon u n t i l  e a r l y  
June  g r e a t l y  r educed  t h e  impac t  o f  h a t c h e r y  coho on w i l d  
s t o c k  p i n k  salmon f r y .  I t  a l s o  appea red  t h a t  t h e  impac t  of 
p r e d a t i o n  c o u l d  be  f u r t h e r  reduced  by d e l a y i n g  r e l e a s e s  an  
a d d i t i o n a l  two weeks. 
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Figure 6. Pink salmon consumed per coho captured in Behm Canal and 
Carroll Inlet for 1985 through 1987. 



2 .  I t  i s  t o  e a r l y  t o  e v a l u a t e  t h e  r e l i a b i l i t y  o f  v i s u a l  
t r a n s e c t  e s t i m a t e s  i n  s o u t h e r n  S o u t h e a s t .  One of t h e  b i g g e s t  
problems may b e  t h a t  because  o f  t h e  number o f  sample  a r e a s  
and  a d e s i r e  t o  sample  e a c h  a r e a  a t  l eas t  once  a  week i t  is  
n o t  p o s s i b l e  t o  w a i t  f o r  d a y s  w i t h  e x c e l l e n t  v i s i b i l i t y  t o  
run  t h e  t r a n s e c t s .  The v a r i a t i o n  c a u s e d  by d i f f e r e n c e s  i n  
v i s i b i l i t y  may b e  a s  l a r g e  a s  any r e a l  d i f f e r e n c e s  i n  f r y  
abundance.  Consequent ly ,  c o n s i d e r a t i o n  s h o u l d  t o  g i v e n  t o  
u s i n g  s i d e  s c a n n i n g  s o n a r  i n  an  a t t e m p t  t o  o b t a i n  biomass  
e s t i m a t e s .  
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Appendix A. 1. Southern Southeast Alaska pink salmon 
escapement, and escapement goals 
by district in thousands of fish. 
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Appendix B .2. Northern Southeast Alaska pink salmon 
escapement, and escapement goals 
by district in thousands of fish. 



Appendix A.3. Southern and northern Southeast Alaska harvest and escapement in 
thousands, and return per spawner for 1960-87. 

___---_-------------------------------------------------.------------------------------ 

Southern Southeastern Northern Southeastern 
Harvest Escapement Return RTN/SP Harvest Escapement Return RTN/SP 

..................................................................................... 
1960 1,542 2,023 3,565 1,428 1,326 2,753 
1961 3,873 2,491 6,364 8,697 2,237 10,934 
1962 11,007 3,952 14,960 7.39 548 1,365 1,913 1.44 
1963 5,145 3,758 8,903 3.57 13,914 2,828 16,742 7.48 
1964 11,258 4,434 15,693 3.97 7,279 2,107 9,385 6.87 
1965 5,710 3,189 8,899 2.37 5,154 2,212 7,366 2.60 
1966 15,649 4,804 20,453 4.61 4,786 2,682 7,467 3.54 
i967 642 1,669 2,311 0.72 2,425 1,673 4,098 1.85 
3 968 15,201 4,889 20,090 4.18 9,865 3,210 13,075 4.88 
1969 1,198 2,070 3,268 1.96 3,594 2,142 5,736 3.43 

N 
1970 5,412 4,166 9,578 1.96 5,239 2,700 7,939 2.47 

cn 1971 6,250 4,823 11,073 5.35 3,011 2,958 5,969 2.79 
1972 9,153 4,080 13,233 3.18 3,240 2,832 6,072 2.25 
1973 4,555 3,395 7,951 1.65 1,875 2,363 4,239 1.43 
1974 4,221 3,696 7,917 1.94 65 6 1,945 2,602 0.92 
1975 3,330 4,778 8,108 2.39 615 1,558 2,173 0.92 
1976 5,157 5,249 10,406 2.82 137 1,434 1,571 0.81 
I977 11,242 6,175 17,417 3.65 2,506 4,163 6,669 4.28 
1978 18,425 5,455 23,880 4.55 2,773 3,177 5,950 4.15 
197 9 6,992 4,820 11,812 1.91 3,813 5,083 8,896 2.14 
1980 12,907 6,293 19,200 3.52 1,425 2,652 4,077 1.28 
1981 13,468 6,015 19,483 4.04 5,334 4,054 9,388 1.85 
1982 12,917 6,057 18,974 3.01 11,293 4,364 15,657 5.90 
1983 31,421 8,807 40,228 6.69 6,044 4,780 10,824 2.67 
1984 19,637 9,108 28,745 4.75 4,992 3,902 8,894 2.04 
1985 30,612 12,345 42,957 4.88 21,098 9,010 30,108 6.30 
1986 44,480 13,895 58,374 6.41 1,174 2,941 4,115 1.05 
1987 4,473 5,272 9,745 0.79 4,820 4,368 9,188 1.02 
....................................................................... ---- 



Appendix  A.4. S o u t h e r n  S o u t h e a s t  A l a s k a  p i n k  sa lmon e s c a p e m e n t  by d i s t r i c t  
a n d  y e a r  i n  t h o u s a n d s  of f i s h .  

.......................................................................... 
District  SSE 

101 102 103 105 106 107 108 T o t a l  
.......................................................................... 
1960 597.3 209.7 735.5 160.5 78.9 241.2 0.0 2,023.1 
1961 671.4 174.3 653.1 268.0 317.3 193.0 213.4 2,490.5 
1962 1,199.2 302.3 1,015.3 349.6 550.6 391.7 143.7 3,952.4 
1963 876.1 250.0 1,104.4 395.3 464.3 462.8 205.0 3,757.9 
1964 1,259.5 499.6 1,125.1 488.6 585.2 380.3 96.1 4,434.4 
1965 636.5 256.6 1,138.0 402.3 447.8 269.3 38.3 3,188.8 
1966 1,430.0 509.7 1,363.1 499.4 591.3 410.3 0.0 4,803.8 
1967 461.7 88.6 397.6 342.8 219.9 136.3 22.5 1,669.4 
1968 1,832.8 524.3 1,173.7 528.9 356.2 385.2 88.2 4,889.3 
1969 717.6 309.8 414.2 182.2 183.8 159.2 103.4 2,070.2 
1970 1,509.0 252.5 1,462.9 231.3 297.8 319.0 93.4 4,165.9 
1971 1,347.6 636.0 1,573.2 336.6 411.6 475.1 42.8 4,822.9 
1972 1,640.2 318.8 900.4 303.1 244.3 426.7 246.1 4,079.6 
1973 903.5 518.1 818.8 293.9 368.3 395.4 97.4 3,395.4 
1974 1,278.3 464.8 1,149.1 230.0 216.3 274.7 83.0 3,696.2 
1975 1,444.0 668.8 1,438.2 309.3 403.5 483.6 30.4 4,777.8 
1976 1,495.4 619.6 1,539.3 173.8 708.2 694.1 18.1 5,248.5 
1977 2,235.0 673.9 1,607.6 278.7 357.4 956.6 65.8 6,175.0 
1978 2,108.3 541.1 1,709.7 308.1 304.9 447.4 35.6 5,455.1 
1979 1,056.9 649.7 1,654.4 475.8 389.9 475.5 117.9 4,820.1 
1980 2,314.5 630.1 2,704.1 157.8 166.3 283.4 37.0 6,293.2 
1981 1,904.0 594.0 2,553.3 376.5 264.4 288.9 33.4 6,014.5 
1982 2,257.3 558-7 2,050.4 272.6 370.0 464.1 83.4 6,056.5 
1983 3,100.4 1,140.6 3,302.8 550.7 284.0 384.5 43.5 8,806.5 
1984 3,760.4 937.1 3,322.9 277.8 369.6 415.3 24.4 9,107.5 
1985 3,861.1 1,163.9 4,693.2 649.1 903.2 978.6 95.4 12,344.5 
1986 4,518.8 1,388.1 5,792.9 678.8 899.8 571.5 44.7 13,894.6 
1987 2,220.9 503.8 1,881.2 142.7 161.7 284.4 77.5 5,272.4 
.......................................................................... 



Appendix  A.5. N o r t h e r n  S o u t h e a s t  A l a s k a  p i n k  sa lmon e s c a p e m e n t  by d i s t r i c t  
a n d  y e a r  i n  t h o u s a n d s  o f  f i s h .  

.---------------------------------------------------------------------------- 
Dis t r i c t  NSE 

109 110 111 112 113 114 115 T o t a l  
............................................................................. 
1960 103.8 228.9 260.2 173.3 430.8 108.9 19.9 1,325.8 
1961 360.6 398.2 371.1 285.4 663.6 158.2 0.0 2,237.1 
1962 388.8 307.1 215.1 145.4 252.4 56.1 0.3 1,365.2 
1963 484.3 323.7 426.0 805.3 303.0 486.1 0.0 2,828.4 
1964 681.5 466.2 289.6 424.6 104.7 140.0 0.0 2,106.6 
1965 630.5 216.4 337.3 436.3 165.4 425.7 0.0 2,211.6 
1965 659.7 431.2 455.4 620.3 420.9 94.0 0.0 2,681.5 
1967 333.9 197.7 269.6 340.7 380.3 147.5 3.5 1,673.2 
1968 694 .O 967.7 458.6 580.0 298.2 164.6 47.2 3,210.3 
1969 355.9 275.7 241.8 471.3 536.5 251.0 10.1 2,142.3 
1970 469.1 529.5 443.5 684.0 348.5 171.5 54.2 2,700.3 
1971 487.5 595.6 283.0 594.5 604.0 393.6 0.0 2,958.2 
1972 430.0 727.2 606.2 558.2 316.7 194.0 0.0 2,832.3 
1973 309.1 302.8 288.0 526.9 586.5 261.4 89.1 2,363.8 
1974 292.0 290.9 444.6 358.9 427.1 132.3 0.0 1,945.8 
1975 209.0 88.1 157.0 294.0 663.4 136.8 10.1 1,558.4 
1976 230.9 192.5 103.4 267.9 502.8 136.4 0.0 1,433.9 
1977 503.5 283.9 352.1 671.5 2,058.9 242.5 50.3 4,162.7 
1978 463.7 428.0 205.5 1,005.5 867.4 206.7 0.1 3,176.9 
1979 730.8 731.7 493.1 830.0 1,964.5 251.8 80.7 5,082.6 
1980 428.7 415.3 283.3 639.2 608.7 243.6 33.5 2,652.3 
1981 363.8 389.3 299.1 767.9 1,948.5 240.0 45.4 4,054.0 
1982 764.1 614.9 731.2 844.8 1,155.9 203.5 49.6 4,364.0 
1983 586.0 396.0 761.0 829.3 1,880.5 272.9 54.7 4,780.4 
1984 695.5 443.5 466.5 483.9 1,577.2 205.4 30.0 3,902.0 
1985 1,162.6 1,084.2 1,803.3 1,363.4 2,749.8 581.0 265.5 9,009.8 
1986 739.8 287.8 215.1 780.6 737.4 179.3 0.7 2,940.7 
1987 600.5 1,040.6 892.9 656.4 942.1 160.1 75.1 4,367.7 
............................................................................ 



Appendix  A.6. S o u t h e a s t  A l a s k a  1987 p i n k  s a l m s n  h a r v e s t  by 
d i s t r i c t  a n d  f i s h e r y .  

_ _ _ _ _ _ _ _ _ - - - - - - - _ - _ - - - - - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Hand Power 
Dis t r ic t  S e i n e  G i l l n e t  T r o l l  T r o l l  T r a p  T o t a l  

__---------------------------------------------------------------- 
1 0 1  908,396 806,553 2,268 8,281 83,087 1,808,585 
1 0 2  409,601 473 6,116 416,190 
1 0 3  228,370 3,457 5,489 237,316 
104 1,690,146 6,447 52,886 1,749,479 
105  4 7 1  852 3 ,221 4,544 
1 0 6  247,781 1,406 1,350 250,537 
107  1,423 1 3 8  1,561 
108  4,883 4,883 
1 0 9  332,581 12,558 23,182 368,321 
1 1 0  866,148 3 9 1  1,665 868,204 
11 1 50,659 360,219 1 0  110  410,998 
112  1,742,140 4,912 2,574 1,749,626 
113  367,733 14,492 109,964 492,189 
1 1 4  541,592 85,478 113,061 740,131 
115 165 ,941  1 0  165,951 
1 1 6  614 7,498 8,112 
1 5 0  1,641 1,641 
152  70 6,414 6,484 
154 1 3 0  6,018 6,148 
1 5 6  2 1  598 619 
157  702 7 02 
1 8 1  34 2 96 330 
1 8 3  60 37 97 
1 8 6  2 0  2.0 
1 8 9  1 3  619 632 
1 9 1  8 8 

.................................................................. 
SSE 3,236,984 1,059,217 16,326 77,481 83,087 4,473,095 
NSE 3,900,853 526,160 118,783 274,417 0 4,820,213 

.................................................................. 
Region 7,137,837 1,585,377 135,109 351,898 83,087 9,293,30 



Appendix B.1. Water tempera tures  and s a l i n i t i e s  a t  two meters depth,  and 
a s s o c i a t e d  s e c c h i  d i s k  read ings ,  Tenakee I n l e t  i n  1987. 

.......................................................................... 
Locat ion Date  Temperature S a l i n i t y  Secchi  .......................................................................... 

Nearshore S t a t i o n s :  

Trap Bay A p r i l  22 5.6 28.8 7.0 
A p r i l  28 6.5 31.1 7.0 
May 5 7 .O 29.4 6.0 
May 12 7.1 31 -2 5.1 
May 19 9.8 24.3 6.6 
May 26 9.8 25.2 4.5 
May 28 8.1 27.8 6.7 
June 2 10.5 25.3 4.8 

Mean 8.05 27.89 5.96 
Standard  Devia t ion  1.68 2.53 0.96 .......................................................................... 
Cannery Po in t  A p r i l  22 5.8 26.1 9.2 

A p r i l  28 6.6 32.9 6.0 
May 5 6.9 28.1 6.4 
May 12 7.7 26.9 5.0 
May 19 8.0 24.4 5.0 
May 26 8.9 25.3 5.0 
May 28 8.3 26.5 6.0 
June 2 9.0 27.5 4.8 

Mean 7.65 27.21 5.93 
Standard  Devia t ion  1.06 2.41 1.36 .......................................................................... 
Tenakee A p r i l  22 6.1 28.7 6.0 

A p r i l  30 7.0 33.0 5.0 
May 5 7.9 30.8 4.2 
May 14 8.0 26.6 5.0 
May 19 9.8 25.0 6.9 
May 27 9.4 23.6 5.1 
May 28 9.9 27.9 5.0 
June 2 11.1 26.2 4.9 

Mean 8.65 27.73 5.26 
Standard  Devia t ion  1.57 2.88 0.77 .......................................................................... 
Kadashan A p r i l  22 

A p r i l  30 
May 5 7.7 30.1 4.4 
May 19 10.2 19.0 6.7 
May 27 8.1 27.4 4.5 
May 28 9.8 27.0 5.7 
June 2 11.8 26.2 6.0 

Mean 8.69 26.99 5.33 
Standard  Devia t ion  1.84 3.56 0.89 .......................................................................... 

A l l  t iearshore S t a t i o n s  
Mean 8.25 27.47 5.63 
Standard  Devia t ion  1.61 2.88 1.07 
Sample S i ze  3 1 3 1 3 1 .......................................................................... 

-Continued- 



Appendix B. 1. (p. 2 of 3 )  

.......................................................................... 
Location Date Temperature Salinity Secchi .......................................................................... 
~id-Inlet Stations: 

Hill Point April 22 5 .7  29.8 7.8 
April 28 6.5 30 .1  7 . 4  
May 5 6.9 28 .1  6 .6  
May 1 2  7 .8  29.3 4 .0  
May 1 9  9.5 23 .6  4 .9  
May 2 6  8.9 25.8 4.9 
May 28 8 . 1  28 .1  6 . 1  
June 2 9.9 26 .9  5.0 

Mean 7 . 9 1  2 7 . 7 1  5 .84  
Standard Deviation 1 .39  2.06 1 .26  .......................................................................... 
Cannery Point April 22 5.8 29 .0  6 .0  

April 28 6.5 32.8 6 . 5  
May 5 6.9 2 8 . 1  6.4 
May 1 2  7.3 28.3 4 .0  
May 1 9  9.8 23 .0  5 .5  
May 2 6  10.3 24.8 5 .4  
May 28 8  - 3  27.8 5 . 6  
June 2 10.9 24.9 5.3 

Mean 8.23 27 .34  5.59 
Standard Deviation 1 .78  2 .86  0.73 .......................................................................... 
Columbia Point April 22 5 .9  28.3 8 .0  

April 28 6.9 30 .9  7 . 9  
May 5 7  - 4  29 .9  4 . 6  
May 1 2  7 .8  30.4 4 .7  
May 1 9  1 0 . 1  22 .8  6.4 
May 27 9.5 26.3 5 . 3  
May 28 9.0 28 .6  5 .5  
June 2 11 .3  23.2 5 .2  

Mean 8.49 27.55 5 .95  
Standard Deviation 1.68  2.95 1 . 2 6  .......................................................................... 
Sunshine Point April 22 5 . 9  28 .6  5 . 5  

April 30 6 . 1  29.0 9.5 
May 5 8.0 26.3 3 . 9  
May 12  8 . 0  2 8 . 1  6 . 0  
May 1 9  1 0 . 1  23.8 6 .4  
May 27 8 . 1  27.2 4 . 6  
May 28 9.4 28.4 5 . 1  
June 2 11 .3  22.7 6.9 

Mean 8.36 26 .76  5 .99  
Standard Deviation 1.74  2 .19  1 . 6 1  .......................................................................... 
Tenakee-Kadashan April 22 6.2 2 9 . 1  6 .0  

April 30 6.8 31.8 6.5 
May 5 7 . 9  30.2 4 .3  
May 1 9  9.9 24 .0  6 .2  
May 27 9 . 2  25.5 4.8 
May 28 9.9 27 - 3  4.2 
June 2 11.4 25.2 5.8 

Mean 8.76 27.59 5 .40  
Standard Deviation 1.73  2.67 0 .88  .......................................................................... 

-Continued- 
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.......................................................................... 
Locat ion Date Temperature Salinity Secchi .......................................................................... 
All Mid-Inlet Stations 
Mean 
Standard Deviation 
Sample Size 



A p p e n d i x  B.2.  Number o f  p i n k  a n d  chum s a l m o n  f r y  t r a p p e d  b y  f y k e  n e t s  i n  Sunny 
C r e e k  i n  C h o l m o n d e l e y  Sound  w i t h  s t r e a m  t e m p e r a t u r e ,  1976-1987.  

............................................................................................. 
1 9 7 6  1 9 7 7  1 9 7 8  1 9 8 1  1982  

DATE CHUM PINK TEMP CHUM PINK TEMP CHUM PINK TEMP CHUM PINK TEMP CHUM PINK TEbP .............................................................................................. 
0 6  Mar - - - - - - - - - 1 5  1 6  - - - - 
2 6  Mar - - - - - - - - - 1 6 9  240  5 .0  - - - 
27  Mar - - - - - - - - - - - - 1 6 1  2 2 9  - 
0 7  Apr  - - - - - - 0 2 4.0 - - - - - - 
1 0 A p r  - - - - - - - - - 113 4 8  5.0 - - - 
11 Apr  0 2 8  - - - - - - - - - - - - - 
1 2  Apr  - - - - - - - - - 219  1 9  - - - - 
1 3  Apr  - - - - - - 1 2 1  4.0 - - - - - - 
1 4  A p r  - - - - - - - - - - - - 2 20  2.0 
1 5  Apr  0 1 1 6  - - - - - - - - - - - - - 
1 6  Apr  0 1 1 6  - - - - - - - - - - 0 2 8  2.0 
1 7  A p r  0 1 1 6  - - - - - - - - - - - - - 
1 9 A p r  - - - - - - 7 1 7 8  4.0 - - - - - - 
2 1 A p r  0 1 6 3  1.1 - - - - - - - - - - - - 
2 2  A p r  - - - - - - 0 2 0 3  6.0 230  260  7 . 0  1 6  9 3 . 0  
2 3 A p r  - - - - - - - - - 1 6 7  314 - 1 5  1 3  2.0 
27  Apr 0 352  - - - - - - - - - - - - - 
2 8  Apr 0 5 2 8  - - - - 6 1 9 7  6.0 - - - - - - 
2 9  A p r  0 356  - - - - - - - - - - 4 3  1 6  3 . 5  
3 0  Apr 0 6 3 3  - - - - - - - - - - 4 3  1 9  3.0 
0 5  May - - - 33 242  3 . 5  40 268  5 . 5  1 0 2  2 5  1 0 . 0  - - - 
0 6  May - - - - - - - - - - - 98  20  1 1 . 0  - 
07 May 0 7 5 3  3 . 3  - - - - - - - - - - - - 
0 8 M a y  0 744  2 . 8  4 6  329  3 . 0  14  2 4 6  6 .0  - - - - - - 
0 9  M r y  - - - - - - - - - - - - 38  1 2  4 . 0  
1 0  May - - - - - - - - - - - - 94 304 4.0 
11 M a y  - - - - - - 2 5  1 1 7  8 . 0  - - - - - - 
14  May - - - 5 0  190  - - - - - - - 222  570 3 .0  
1 5  May 4 802  2 . 8  - - - - - - - - - 1 7 2  397 4 . 5  
1 7  May 11 1 2 8 1  2 .8  - - - - - - 1 0 9 - - - 
1 8  May - - - - - - 5 80 7.0 - - - - - - 
20  May - - - 1 7 3  691  3 . 5  - - - - - - - - - 
2 1  May - - - - - - 1 30 8.0 - - - - - - 
22  May - - - - - - 7 5 3  7.0 - - - - - - 
2 3  May - - - 111 1262  - - - - - - - - - - 
2 5  May - - - - - - - - - - - - 1 0 5  336  4.0 
28 M a y  3 314 3 . 9  - - - - - - - - - - - - 
30 M a y  - - - 1 8 4  999 4.8 - - - - - - - - - 
3 1  F a y  - - - - - 3 1 5  8 .5  - - - - - - - 
01  J u n  4 3 3 1  3 . 3  - - - - - - - - - - - - 
0 2 J u n  - - - - - - - - - - - - 40 1 4 5  6 . 0  
0 3 J u n  - - - - - - - - - - - - 52  324 5 . 0  
04 J u n  5 3 4 1  - 4 2  992 4 .5  - - - - - - - - 
0 6 J u n  - - - - - 1 0 1 0 . 0  - - - - - - - 
07 J u n  - - - 3 5  1 1 4 4  5 . 8  - - - - - - - - - 
1 0  J u n  - - - - - - - - - - - - 1 9  364 6.0 
11 J u n  - - - 4 1 5 1  4 .3  - - - - - - - - - 
1 4 J u n  - - - 3 294 7 . 0  - - - - - - - - - 
1 7 J u n  1 9  2 3  - - - - - - - - - - - - - 
1 8 J u n  - - - 3 3 6  - - - - - - - - - - 
1 9  J u n  - - - - - - - - - - - - 0 3 7 . 5  
2 0 J u n  - - - 2 24 5.0 - - - - - - - - - .............................................................................................. 

- C o n t i n u e d -  



Append ix  B.2.  (p. 2 of 2 )  

1 9 8 3  1984 1 9 8 5  1 9 8 6  1 9 8 7  
DATE CHUM PINK TEbP CHUM PINK TEMP CHUM PINK TEMP CHUM PINK TEMP CHUM PINK TEMP ............................................................................................... 
07 Apr - - - - - - - - - - - - - 5 1 7  4 . 0  
1 4  Apr  1 7  4 1  6 . 0  - - - - - - - - - - - - 
1 7  Apr  - - - - - - 3 5  1 0 0  1.0 - - - - - - 
2 1  Apr  410 2 0 5  7 . 5  - - - - - - - - - - - - 
24 Apr  - - - - - - 1 0 6  2 3 2  1.0 - - - - - - 
28 Apr - - - - - - - - - - - - - 2 7 1  6.0 
2 9  Apr 367 1 2 0  1 1 . 0  7 5  312  6.0 - - - - - - - - - 
30 Apr 5 2 3  465  11 .0  - - - - - - 1 2 0  2 1 8 8  4 .0  - - - 
04 May 417  1 0 5 1  - - - - 2 3 9  772  1 .0  - - - - - - 
05  May 468 1 4 3 6  7 . 5  - - - - - - - - - - - - 
0 6  May - - - - - - - - - - - - - 722 7 . 5  
07 May - - - - - - - - - 1 9 2  2 3 0 6  3 . 0  - - - 
09 May - - - 1 9 8  6 8 1  - - - - - - - - 1294  6 .0  
11 May 255  6 2 1  10.0 - - - - - - - - - - - - 
1 2  May 438 820  7 . 0  - - - - - - - - - - - - 
1 4  May - - - - - - - - - 42  1 3 2 9  4.0 - - - 
1 6 M a y  - - - 4 6 3  2 1 9  7 .0  287  1337  5.0 - - - - - - 
1 8 M a y  6 0 6  1 4 8  7 . 0  - - - - - - - - - - - - 
1 9 V a y  468  2 3 6  7.0 - - - - - - - - - - - - 
20  May - - - - - - 1 2 9  4 9 5  5 .5  - - - - 204 8 .0  
2 2 M a y  - ,  - - - - - - - - 458  1 4 5 9  5 .0  - - - 
2 3 M a y  - - - - - - 224 894 5 .0  - - - - - - 
2 6 M . a ~  - - - - - - 194 8 3 1  7.5 - - - - - - 
27 Yay 1 1 9  22  9 .0  - - - - - - - - - - - - 
28 EQy - - - - - - - - - - - - 1 5  0 . 5  
29  b h y  - - - - - - 8 1  94 7 . 0  - - - - - - 
3 0  May - - - - - - - - - 469  884 6.0 - - - 
04 J u n  - - - - - - 1 6 6  252 8 .0  - - - - - - 
0 6 J u n  - - - 27  20  8.0 184 572 8.0 - - - - - - 
08  J u n  - - - - - - 1 3 - - - - - - - 
1 0 J u n  - - - - - - - - - 5 3 3  68  1 0 . 0  - - - 
.............................................................................................. 
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Appendix B.4. Number of pink and chum salmon fry trapped by fyke nets in 
Nigelius and Spit Creek? in Cholmondeley Sound with stream 
temperature, 1986 and 1987. 

........................................................................... 
Nigelius Creek Spit Creek 

1986 1987 1986 1987 
DATE PINK TEMP PINK TEMP PINK TEMP PINK TEMP ........................................................................... 
02-Apr - - 4166 5 - - - - - - 2 

1941 
- 

5 
10-Apr - 

- - 
4373 4 

2 2 -Apr 1010 5.5 - - 3010 4.2 
- 23-Apr - 1874 5.5 - - 2720 3.3 

3 0-Apr - - 342 7.5 - - 
- - 

3068 
- 

8 
01-May 312 8 - 

- - 1838 
9 

02-May 1961 6 1208 6 - - 
03-May 2210 7 - - 2590 8 - - 
05-May - - 94 7.8 - - 575 7.5 
0 6-May - - 80 7 - - 219 6.8 

2 07-May - - - 9 - - - - - 8 
08-May 2766 9 1533 8 - 
09-May - 9.8 - - - 8 - - 
13 -May 384 9 - - 616 6.5 - - 
14 -May 302 9.5 - - 303 7.5 - - 
16-May - - - - - - 

- - 
14 6 

19-May 0 9.5 48 8.5 - - - 
1 6.5 

20-May - - - 0 11.5 
25-May 18 11 - - 53 9 - - 

Counts influenced by unusual circumstances. 

2 DAY SET 
NO COUNT BECAUSE OF HOLE IN NET 
BEAVER IN NET 
5 STEELHEAD IN NET 

................................................................ ------ 
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Appendix B.5. Length frequency of pink salmon fry collected in early 
marine study areas of southern Southeast Alaska, 
April 15 through May 14. 
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Appendix B.7. Visual  e s t imates  of  pink salmon abundance i n  the  e a r l y  marine study a r e a s  o f  
southern Southeast Alaska. 

............................................................................................ 
Area Date Transect 1 Transact 2  Transect 3 Transact 4  ............................................................................................. 

Cholmondeley SoundMay 1, 1 9 8 6  20  1 5 0  - - 
May 7 ,  1 9 8 6  2 , 0 0 0  61  0  1 , 3 6 0  4  9 0  
May 1 4 ,  1 9 8 6  200  2 , 6 0 0  1 5 0  1 , 1 5 0  
May 21,  1 9 8 6  1 , 5 0 0  8 , 8 0 0  - 1 9 , 4 0 0  
May 30 ,  1 9 8 6  300 25 ,000  1 , 1 0 0  1 2 3 , 0 0 0  
June 9,  1 9 8 6  2 , 2 0 0  4 , 6 0 0  5 , 4 0 0  7 1 , 5 0 0  
June 10 ,  1 9 8 6  1 , 1 0 0  2 , 8 0 0  6 , 5 0 0  ' 8 9 , 6 0 0  

Apri l  8 ,  1 9 8 7  1 4  3 ,570  380  - 
Apri l  27 ,  1 9 8 7  2 , 0 0 0  2 2 , 2 0 0  2 , 1 0 0  1 4 , 4 0 0  
Apri l  28,  1 9 8 7  34 ,900  41 ,000  7 , 7 4 0  2 4 , 4 0 0  
May 9, 1 9 8 7  9 ,000  5 6 , 0 0 0  1 5 , 3 0 0  9 , 8 0 0  
May 1 9 ,  1987  7 , 7 0 0  38 ,700  1 4 , 7 0 0  1 5 , 9 0 0  
May 28,  1 9 8 7  3 , 7 6 0  6 ,590  2 , 1 1 0  9 , 2 0 0  .......................................................................................... 

B o c a d e Q u a d r a  May 9,  1 9 8 6  600 - - - 
May 1 6 ,  1 9 8 6  - - 3 - 
May 22,  1 9 8 6  500 5  0  0  - 
May 30 ,  1 9 8 6  250 0  6  5  - 
June 5,  1 9 8 6  300 0  1 5  - 
Apri l  2 3 ,  1 9 8 7  2 , 0 0 0  - 2 , 0 0 0  - 
Apri l  30 ,  1 9 8 7  1 , 4 2 0  2 , 6 3 0  - - 
May 7 ,  1 9 8 7  5 , 4 0 0  2 , 4 0 0  - - 
May 1 8 ,  1987  363 ,000  22 ,000  - - ............................................................................................. 

Srneaton Bay May 2, 1 9 8 6  - 30 1 0 0  20  
May 8 ,  1 9 8 6  30 1 , 8 0 0  - - 
May 1 5 ,  1 9 8 6  1 5  2 , 7 0 0  400 1 1 , 2 0 0  
May 2 9 ,  1 9 8 6  200 0  300 7 0 0  
June 4 ,  1 9 8 6  94 3 , 0 0 0  1 , 3 0 0  2 , 5 0 0  

Apri l  22 ,  1 9 8 7  
Apri l  23 ,  1 9 8 7  
April  30,  1 9 8 7  
May 7 ,  1987  
Mav 1 7 ,  1 9 8 7  . - ~ -  
~ a j r  18;  1987  9 , 1 0 0  450 600 1 1 , 7 0 0  
May 29 ,  1 9 8 7  7  50 500 400 3 0 , 7 0 0  ............................................................................................. 

Carroll  I n l e t  May 3,  1 9 8 6  0  150 2 5  - 
May 8, 1 9 8 6  500 5  0  2 , 0 0 0  - 
May 12 ,  1 9 8 6  1 , 1 0 0  4 ,800  500  - 
Fly 13, 1 9 8 6  2 , 3 0 0  4 , 6 0 0  - - 
Yay 1 4 ,  1 9 8 6  500 3 ,000  3 , 5 0 0  - 
May 23 ,  1 9 8 6  1 7 , 4 0 0  700  1 2 5  - 
May 28 ,  1 9 8 6  2 4 0 , 0 0 0  300 2 5  - 
June 4 ,  1 9 8 6  150  300 150 - 
June 6,  1 9 8 6  8 200 - - 
June 1 2 ,  1 9 8 6  4 , 8 0 0  6 , 0 0 0  0  - 
June 1 6 ,  1 9 8 6  5  0  400 0  - 
April  2,  1987  - 20 ,000  - - 
April  8 ,  1 9 8 7  14 3 , 5 7 0  380 - 
Apri l  1 0 ,  1 9 8 7  - - 0  - 
Apri l  1 7 ,  1987  230 2 , 8 3 0  - - 
April  22 ,  1 9 8 7  2 ,870  5 , 0 1 0  0  - 
April  23 ,  1 9 8 7  120  620 1 2 5  - 
A ~ z i l  29.  1 9 8 7  R60 - - - - - - -  
~ b r i l  30;  1 9 8 7  3 , 4 0 0  1 1 , 3 0 0  4  0  - 
May 5 ,  1 9 8 7  3  43 ,800  2  7  - 
May 7 ,  1987  9  0  1 3 9 , 0 0 0  5  - 
May 18 ,  1 9 8 7  160 4 , 3 0 0  260 - 
May 1 9 ,  1987  1 , 3 5 0  2 , 5 0 0  5 , 7 0 0  - 
May 20, 1987  1 9 , 4 0 0  1 , 2 0 0  700  - 
May 21 ,  1987  800 4 ,300  370 - 
May 22 ,  1 9 8 7  6 ,000  6 ,200  - - 
June 4 ,  1 9 8 7  5 0  259  220 - ........................................................................................... 

Neats Bay May 28,  1 9 8 6  1 , 4 0 0  1 , 2 0 0  - - 
June 1, 1 9 8 6  400 - - - 
June 7 ,  1 9 8 6  1 , 2 0 0  - - - 
June 8 ,  1 9 8 6  4 ,800  1 5 , 8 0 0  - - 
June 14 ,  1 9 8 6  2 , 1 0 0  7 ,100  - - 
April  24 ,  1 9 8 7  11 200 - - 
May 8, 1987  6 , 5 4 0  22,300 - - 
May 1 7 ,  1 9 8 7  5 , 6 0 0  2 , 4 0 0  - - ............................................................................................. 
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