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ABSTRACT 

Preseason f o r e c a s t s  of t h e  Tahl tan,  non-Tahltan and t h e  e n t i r e  S t i k i n e  River  
sockeye salmon runs f o r  1992 w e r e  made based on spawner-recrui t  and s i b l i n g  
ana lyses ,  and a d d i t i o n a l  f o r e c a s t s  based on smolt a n a l y s i s  w e r e  made f o r  t h e  
Tahl tan  s t o c k .  Spawner-recruit  f o r e c a s t s  w e r e  26,436 Tahl tan  f i s h  (95% 
P r e d i c t i o n  I n t e r v a l  (P I )  =3,815 t o  624,719 f i s h ) ,  46,069 non-Tahltan f i s h  (95% 
~ 1 = 2 0 , 2 5 1  t o  128,058) ,  and 73,630 S t i k i n e  f i s h  (95% PI=22,134 t o  385,135) .  The 
c o r r e l a t i o n  c o e f f i c i e n t s  f o r  t h e  spawner-recrui t  a n a l y s i s  of t h e  Tahl tan  and 
e n t i r e  run were less than  .5  bu t  was .63 f o r  t h e  non-Tahltan s t o c k  group.  With 
only f i v e  yea r s  of d a t a  t h e r e  was a  l a r g e  u n c e r t a i n t y  around t h e  average  s u r v i v a l  
smolt f o r e c a s t  of 27,933 and t h e  smol t - recru i t  r e g r e s s i o n  f o r e c a s t  of 29,752 
( P I = O  t o  165,697) Tahl tan  f i s h .  S i b l i n g  a n a l y s i s  appeared t o  work moderately 

w e l l  f o r  a l l  s t ock  groups.  Linear  r eg re s s ions  of t h e  run of  a l l  f i s h  i n  yea r  t 
and t h e  number of age-1.2 f i s h  i n  yea r  t-1 w e r e  made based on e i g h t  brood yea r s  
of age-spec i f ic  c a t c h  and escapement d a t a .  The 1992 run p r e d i c t i o n s  w e r e  80,962 
Tahl tan  f i s h  (~ '= .735 ;  P I  + 59,143)1- 96,782 non-Tahltan f i s h  (~ ' z . 458 ;  PI  2 
69,117) ,  and 187,547 S t i k i n e  f i s h  (R -. 684; PI  + 111,588) . Due t o  t h e  l i m i t e d  
da t a ,  t h e s e  s i b l i n g  f o r e c a s t s  a r e  cons idered  exper imenta l  and should  no t  be  
viewed a s  a  proven technique  f o r  f o r e c a s t i n g  t h e  run s i z e s  of t h e s e  s t o c k s .  For 
t h e  Tahl tan  s tock ,  t h e  s i b l i n g  f o r e c a s t  of 80,962 f i s h  was chosen a s  t h e  b e s t  
p r e d i c t o r  of t h e  1992 sockeye run.  The f i n a l  non-Tahltan run p r e d i c t i o n  was made 
by averag ing  t h e  spawner-recruit  and s i b l i n g  f o r e c a s t s  f o r  a  run p r e d i c t i o n  of 
71,426 f i s h .  The e n t i r e  S t i k i n e  run f o r e c a s t  is  152,388 sockeye salmon. The 
test f i s h e r y  i n  D i s t r i c t  108 can be used inseason t o  v e r i f y  t h e  accuracy of t h e  
preseason f o r e c a s t  due t o  t h e  l i n e a r  c o r r e l a t i o n  between t h e  Tahl tan,  non- 
Tahl tan,  and t o t a l  S t i k i n e  sockeye run and t h e  cumulat ive c a t c h .  For week 26 t h e  
c o r r e l a t i o n  c o e f f i c i e n t  was .789 f o r  Tahl tan,  .683 f o r  non-Tahltan, and .841 f o r  
a l l  S t i k i n e  f i s h .  



INTRODUCTION 

A p r e s e a s o n  f o r e c a s t  of t h e  S t i k i n e  R i v e r  sockeye salmon (Oncorhynchus n e r k a )  run  
i s  needed each  y e a r  t o  de te rmine  e a r l y  season  f i s h e r i e s  management p r o c e d u r e s  f o r  
U.S. g i l l n e t  f i s h e r i e s  n e a r  t h e  S t i k i n e  River  ( S o u t h e a s t  Alaska D i s t r i c t s  106 and  
108) and f o r  t h e  Canadian i n r i v e r  g i l l n e t  f i s h e r i e s ,  a s  s t i p u l a t e d  by t h e  
U.S./Canada P a c i f i c  Salmon T r e a t y .  T h i s  p a p e r  p r e s e n t s  t h e  f o r e c a s t  method 
developed by t h e  Alaska Department o f  F i s h  and  Game (ADF&G) f o r  1992. The 
f o r e c a s t ,  u s e d  j o i n t l y  by t h e  two c o u n t r i e s  s i n c e  1988, h a s  c o n s i s t e d  o f  v a r i o u s  
combinat ions  of ADF&Gtime series, spawner - rec ru i t ,  smol t ,  and  s i b l i n g  f o r e c a s t s ,  
and Canadian Department of F i s h e r i e s  and Oceans (DFO) smol t  and  spawner - rec ru i t  
f o r e c a s t s .  

Sockeye salmon of t r ansboundary  S t i k i n e  ~ i v e r  o r i g i n  a r e  h a r v e s t e d i n  U.S. marine  
f i s h e r i e s  i n  S o u t h e a s t  Alaska ' s  D i s t r i c t s  106 and  108 and  i n  Canadian f i s h e r i e s  
i n  t h e  S t i k i n e  River  ( F i g u r e  1 ) .  Management o f  t r a n s b o u n d a r y  r i v e r  salmon t o  
a c h i e v e  c o n s e r v a t i o n  and a l l o c a t i o n  o b j e c t i v e s ,  a s  s t i p u l a t e d  by t h e  P a c i f i c  
Salmon T r e a t y ,  r e q u i r e s  a  c o o p e r a t i v e  approach by Canada and  t h e  U n i t e d  S t a t e s .  
I n  o r d e r  t o  f a c i l i t a t e  c o o p e r a t i v e  management of S t i k i n e  R i v e r  sockeye salmon, 
t h e  Transboundary T e c h n i c a l  Committee (TTC) developed a  management model b a s e d  
on p reseason  and i n s e a s o n  f o r e c a s t i n g ,  c a t c h  p e r  u n i t  e f f o r t  (CPUE) d a t a ,  d e s i r e d  
escapement g o a l s ,  and t o t a l  a l l o w a b l e  c a t c h  (TAC). T h i s  model was u s e d  i n  1988 
th rough  1991 and w i l l  b e  u s e d  i n  1992 (TTC 1988; TTC 1990a; TTC 1990b; TTC 1991; 
TTC i n  press) . The TAC o u t p u t  from t h e  model i s  b a s e d  on t h e  p r e s e a s o n  f o r e c a s t  
f o r  t h e  f i r s t  two weeks o f  t h e  season  and on i n s e a s o n  CPUE i n  v a r i o u s  f i s h e r i e s  
f o r  t h e  remainder  of t h e  s e a s o n .  There  i s  l i m i t e d  d a t a  a v a i l a b l e  on which t o  
b a s e  p reseason  f o r e c a s t s .  Var ious  methods have been u s e d t h e  p a s t  few y e a r s  and 
d i f f e r e n t  methods have been a p p l i e d  t o  t h e  d i f f e r e n t  s t o c k s .  Improved a c c u r a c y  
of t h e  p reseason  f o r e c a s t  would be  v a l u a b l e  t o  f i s h e r y  managers, p a r t i c u l a r l y  
d u r i n g  t h e  e a r l y  p o r t i o n  of t h e  run when l i t t l e  o t h e r  d a t a  i s  a v a i l a b l e  t o  a s s e s s  
run s t r e n g t h .  Two major s t o c k  groups  a r e  recognized  f o r  t h e  S t i k i n e  River  
sockeye run :  1) t h e  Tah l tan  g roup  which spawns i n  T a h l t a n  Lake; and  2 )  t h e  non- 
Tah l tan  group which spawns i n  s m a l l  l a k e s ,  s loughs ,  and side c h a n n e l s  of t h e  
mainstem r i v e r  and i t s  t r i b u t a r i e s .  Most S t i k i n e  River  sockeye salmon mature  a s  
age-1.3 f i s h .  Other  impor tan t  age  groups  i n c l u d e  a g e s  -1.2, -2.2, -2.3, -0.2, 
and -0 .3 ,  wi th  t h e  l a t t e r  two age c l a s s e s  found o n l y  i n  t h e  non-Tahltan s t o c k  
g roup .  

Preseason salmon f o r e c a s t s  have been a n  i n t e g r a l  p a r t  of f i s h e r i e s  management on 
t h e  w e s t  c o a s t  of North America f o r  decades .  S e v e r a l  methods have m e t  w i t h  
v a r y i n g  d e g r e e s  of s u c c e s s .  Spawner-recrui t  a n a l y s i s ,  a l t h o u g h  p r i m a r i l y  a  
method of e s t i m a t i n g  optimum escapement l e v e l s ,  h a s  been u s e d t o  f o r e c a s t  sockeye 
salmon r u n s .  I n  Alaska it i s  used t o  f o r e c a s t  t h e  Copper R i v e r  sockeye run  
(Geiger  and Savikko 1 9 9 0 ) .  The f o r e c a s t  f o r  t h e  B r i s t o l  Bay sockeye r u n  is  b a s e d  
on t h e  mean o r  weighted (by v a r i a n c e )  mean of l i n e a r  r e g r e s s i o n s  o f  spawner- 
r e c r u i t ,  s i b l i n g ,  srnolt ,  and Japanese  r e s e a r c h  v e s s e l  c a t c h e s  ( F r i e d  and Yuen 
1 9 8 7 ) .  S i b l i n g  f o r e c a s t i n g ,  u s i n g  t h e  r e t u r n  of age  n f i s h  i n  y e a r  t t o  p r e d i c t  
t h e  r e t u r n  of age n + l  f i s h  i n  y e a r  ttl, h a s  been u s e d  a s  a  s o l e  t e c h n i q u e  and %TI 
c o n j u n c t i o n  w i t h  o t h e r  f o r e c a s t i n g  methods.  A s imple  l i n e a r  r e g r e s s i o n  h a s  been 
used  f o r  t h e  major  - age  g roups  f o r  C o g h i l l  Lake sockeye salmon, w h i l e  m u l t i p l e  

1 



r eg re s s ions  i nco rpo ra t i ng  numbers of spawners, numbers of smolt ,  and/or  l e n g t h  
d a t a  have been used f o r  sockeye r e t u r n s  t o  Kodiak I s l a n d  and Chignik (Geiger and 
Savikko 1990) .  S i b l i n g  f o r e c a s t i n g  has  worked very  w e l l  f o r  coho salmon runs  i n  
Oregon where a  s imple l i n e a r  r eg re s s ion  of  t h e  number of jacks i n  y e a r  t has  been 
used t o  p r e d i c t  t h e  run i n  year  t+l (Gunsolus 1978; GAO 1983) .  B i l t o n  (1973) 
found t h a t  a l though t h e r e  w e r e  p o s i t i v e  c o r r e l a t i o n s  between t h e  c a t c h  o r  run of 
3-year-old chum salmon i n  year  t and t h e  ca t ch  o r  run  of 4-year-old chum salmon 
i n  year  t + l ,  s i b l i n g  f o r e c a s t i n g  was no t  f e a s i b l e  due t o  t h e  .high v a r i a t i o n .  
S i b l i n g  f o r e c a s t i n g  of sockeye salmon runs  i n  Alaska has  worked f o r  some runs  and 
not  f o r  o t h e r s  (Geiger and Savikko 1990) .  

Inseason run s t r e n g t h  i n d i c e s  can be used t o  a s s e s s  t h e  accuracy  of a  preseason 
f o r e c a s t .  Catch o r  ca t ch  p e r  u n i t  e f f o r t  (CPUE) has  o f t e n  been used a s  an index 
of t o t a l  f i s h  abundance. I f  t h e  ca t ch  o r  CPUE can be  appor t ioned  t o  s tock  o r  i f  
t h e  f i s h e r y  occurs  i n  an a r e a  o r  t i m e  when a  s i n g l e  s t o c k  o r  s t o c k  group 
dominates t h e  ca t ch ,  then  t h e  index can be  used a s  a  measure of  s t ock - spec i f i c  
abundance. Because S t i k i n e  River  s t o c k s  t y p i c a l l y  dominate t h e  sockeye c a t c h  i n  
D i s t r i c t  108, t h e  c a t c h  o r  CPUE i n  t h e  D i s t r i c t  108 test  f i s h e r y  may s e r v e  a s  an 
index of abundance f o r  S t i k i n e  River  sockeye salmon and a s  a  method t o  v e r i f y  t h e  
accuracy of t h e  preseason run s i z e  e s t i m a t e .  

The purpose of t h i s  s tudy  was t o  determine i f  s i b l i n g ,  spawner / r ec ru i t ,  o r  smolt  
da t a  could  be used t o  p r e d i c t  t h e  Tahl tan,  non-Tahltan, o r  e n t i r e  S t i k i n e  River  
sockeye run .  This  s tudy  a l s o  reviews t h e  r e l i a b i l i t y  of t h e  D i s t r i c t  108 test 
f i s h e r y  a s  an inseason  abundance index and run s t r e n g t h  p r e d i c t o r  f o r  S t i k i n e  
River sockeye salmon. 

METHODS 

Database 

Catch and escapement d a t a  f o r  t h e  Tahl tan  and non-Tahltan s t o c k  groups and f o r  
t h e  e n t i r e  S t i k i n e  (Tahl tan + non-Tahltan) sockeye run from 1983 through 1 9 9 1  
were compiled (Appendix A ) .  I n r i v e r  run s i z e  e s t i m a t e s  f o r  Tahl tan  and non- 
Tahl tan f i s h  a r e  a v a i l a b l e  s i n c e  1979; however, s t ock  composi t ions of marine 
ca t ches  were no t  e s t ima ted  p r i o r  t o  1982 and i n  t h a t  year  t h e  Tahl tan  and non- 
Tahl tan groups were no t  s epa ra t ed .  Therefore ,  t h e  r e l i a b l e  d a t a  base  f o r  age- 
and s tock - spec i f i c  ca t ch  and escapement i nc ludes  1983 and l a t e r .  

Age compositions were compiled from y e a r l y  ca t ch  and escapement r e p o r t s  produced 
by t h e  Alaska Department of F ish  and Game and inc luded  t h e  y e a r s :  1983 (McGregor 
e t  a l .  1984) ,  1984 (McGregor and McPherson 1986) ,  1985 (McPherson and McGregor 
1986) ,  1986 (McPherson e t  a l .  1988) ,  1987 (McPherson e t  a l .  1988) ,  1988 
(McPherson e t  a l .  1990) ,  1989 (Rowse and McPherson i n  press), 1990 (Rowse and 
McPherson i n  prep., and 1991 ADF&G i n  prep.). Stock composi t ions f o r  c a t c h e s  



were compiled from va r ious  publ i shed  and unpublishedADF&G r e p o r t s  andmemoranda. 
Stock compositions f o r  D i s t r i c t  106 ca t ches  w e r e  compiled f o r  t h e  y e a r s :  1983 
(O l ive r  e t  a l .  1984) ,  1984   liver and Walls 1985) ,  1985 ( 0 l i v e r  and Jensen 
1986) ,  1986 (Jensen e t  a l .  19891, 1987 (Jensen and Frank 1988) ,  1988 (Jensen and 
Frank 1989) ,  1989 (Jensen and Frank 1992) ,  and 1990 and 1991 (Jensen  and Frank 
i n  prep). Stock compositions f o r  D i s t r i c t  108 ca t ches  w e r e  compiled f o r  t h e  
yea r s :  1985 (Jensen 1986) and 1986 through 1991 ( r e f e r e n c e s  a s  l i s t e d  f o r  
D i s t r i c t  1 0 6 ) .  Stock compositions f o r  t h e  i n r i v e r  S t i k i n e  c a t c h e s  w e r e  compiled 
f o r  t h e  yea r s :  1983 (Walls 1984a1, 1984 (Walls 1984b) ,  1985 (ADFLG d a t a  f i l e ) ,  
1986 (Jensen e t  a l .  1989) ,  1987 (TTC 1988) ,  1988 (TTC 1990a) ,  and 1989 (TTC 
1990b) ,  1 9 9 0  (TTC 1 9 9 1 ) ,  and 1991 (TTC i n  p r e p . ) .  Catches f o r  each  f i s h e r y  and 
t h e  Tahl tan  and non-Tahltan escapement e s t i m a t e s  f o r  1983 through 1991 were t aken  
from t h e  most c u r r e n t  source  and, i n  most ca se s ,  have been updated s i n c e  t h o s e  
l i s t e d  i n  t h e  o r i g i n a l  r e p o r t s .  

Age-specific s tock  compositions f o r  t h e  Canadian test f i s h e r y  and commercial 
sockeye ca t ches  and f o r  t h e  e n t i r e  i n r i v e r  run i n  t h e  S t i k i n e  River  w e r e  
c a l c u l a t e d  f o r  1991. Stock compositions w e r e  e s t ima ted  only  f o r  females  (based 
on egg d iameter )  by DFO personnel .  S ince  t h e  age composition of t h e  ca t ches  of 
females and males were d i f f e r e n t  and changed through t i m e ,  weekly s e x  s p e c i f i c  
age compositions were es t imated :  The r a t i o  of Tahl tan  t o  non-Tahltan females  i n  
each weekly sample of a  s p e c i f i c  age c l a s s  was a p p l i e d  t o  t h e  sample of male f i s h  
of t h a t  age c l a s s .  The samples were then  expanded t o  t h e  c a t c h e s  o r  i n r i v e r  run 
s i z e  e s t i m a t e s  (Appendix B)  . Observed s tock  r a t i o s  from t h e  test f i s h e r y  ca t ches  
were f i t  t o  a  l o g i s t i c  model f o r  p ropor t i on  (Cox and Sne l l ,  1989) .  The p r e d i c t e d  
va lues  from t h i s  model were used i n  o rde r  t o  minimize t h e  e f f e c t s  of smal l  sample 
s i z e s  f o r  some ages i n  some t i m e  s t r a t a .  

Sca les  used f o r  age and s tock  composition e s t i m a t e s  f o r  D i s t r i c t  106 and 108 
ca t ches  were c o l l e c t e d  by ADFLG personnel ;  t h e  s c a l e s  from i n r i v e r  ca t ches  and 
from non-Tahltan escapements were c o l l e c t e d  by ADFLG andDFO personnel ;  and s c a l e  
c o l l e c t i o n s  from Tahl tan  Weir escapements used t o  e s t i m a t e  t h e  age compositions 
i n  t h e  above r e p o r t s  were provided by t h e  DFO. 

Not a l l  c a t ches  were analyzed i n  a l l  yea r s  and some assumptions about s tock  and 
age compositions were made. I t  was assumed t h a t  90% of t h e  Canadian commercial 
and Ind ian  food f i s h e r y  ca t ches  i n  t h e  upper S t i k i n e  River  w e r e  comprised of 
Tahl tan f i s h  and 1 0 %  were comprised of non-Tahltan f i s h  (based on an unpubl ished 
a n a l y s i s  of a  l i m i t e d  da tabase  of s c a l e  c i r c u l i  c o u n t s ) .  The age composition of 
t h e  Tahl tan  s tock  i n  t h e  upper r i v e r  ca t ches  was assumed t o  be  t h e  same a s  t h a t  
of t h e  escapement through Tahl tan Weir i n  a l l  y e a r s .  The age composition of t h e  
non-Tahltan s tock  i n  t h e  upper r i v e r  ca t ches  was assumed t o  be  t h e  same a s  t h a t  
of t h e  lower r i v e r  t e s t  f i s h e r y  ca t ch  when t h a t  d a t a  was a v a i l a b l e  (1985-1990), 
of t h e  lower r i v e r  commercial c a t ch  i n  1983, and of t h e  Tahl tan  escapement i n  
1984 (no o t h e r  d a t a  a v a i l a b l e ) .  Because t hey  w e r e  r e l e a s e d  a l i v e ,  f i s h  cap tu red  
i n  t h e  Kakwan Poin t  t e s t  f i s h e r i e s  and t h e  sona r  test f i s h e r i e s  below t h e  
U.S./Canada border  were accounted f o r  e lsewhere and, t h e r e f o r e ,  w e r e  no t  inc luded  
i n  t h e  t o t a l  c a t ch  c a l c u l a t i o n s .  The average age and s tock  composi t ions of 
D i s t r i c t  108 commercial and t e s t  f i s h e r y  ca t ches  from 1985 through 1989 were used 



f o r  1983 and 1984. The age and s tock  compositions f o r  t h e  D i s t r i c t  108 test  
f i s h e r y  ca t ch  i n  1985 were used f o r  t h e  commercial c a t c h  i n  1985. The age and 
s tock  compositions f o r  t h e  D i s t r i c t  108 commercial c a t ches  i n  1987, 1989, and 
1990 w e r e  used f o r  t h e  test f i s h e r y  ca t ches  i n  t h o s e  yea r s .  The Dis t r ic t  106 
commercial c a t ch  s tock  and age compositions i n  1984, 1985, 1987, 1989, and 1990 
were used t o  r ep re sen t  t h e  s tock  and age compositions of t h e  D i s t r i c t  106 test 
f i s h e r y  ca t ches  f o r  t hose  yea r s .  

Spawner-Recruit Analysis 

The p o t e n t i a l  f o r  spawner-recrui t  a n a l y s i s  was i n v e s t i g a t e d  f o r  each of t h e - s t o c k  
groups, Tahl tan and non-Tahltan, and f o r  t h e  e n t i r e  S t i k i n e  River  sockeye run.  
Fo recas t s  were based on a pooled age form of t h e  Ricker  (1954) curve and a form 
modified f o r  age - spec i f i c  r e t u r n s  (Brannian e t  a l .  1982) .  The pooled age 
spawner-recrui t  a n a l y s i s  is  a s i n g l e  r eg re s s ion  of t o t a l  number of r e c r u i t s  ( a l l  
ages combined) on t h e  number of spawners i n  t h e  pa ren t  brood year .  The p r e d i c t e d  
runs f o r  t h e  t h r e e  major ages  (4 ,  5, and 6-year o l d  f i s h )  a r e  t h e n  appor t ioned  
by weighting t h e  f o r e c a s t s  by t h e  average age of t h e  runs.  The age-spec i f ic  
a n a l y s i s  r e s u l t s  from t h e  syn of p r e d i c t e d  r e c r u i t s  f o r  t h r e e  s e p a r a t e  
r eg re s s ions  of r e c r u i t s  of a given age ( 4 ,  5, and 6-year o l d  f i s h )  on t h e  number 
of spawners i n  t h e  paren t  brood yea r .  Analyses w e r e  performed f o r  both forms 
us ing  t h e  l o g  t ransformat ion  t o  l i n e a r i t y .  

pooled age: R /S  = a + em(") 

and age - spec i f i c :  Rit/Std = a + e-"' 

where : 

RI t = number of r e c r u i t s  age i from spawning du r ing  brood yea r  t, 
st = number of spawners i n  year  t .  

The da tabase  was s u f f i c i e n t  t o  analyze only seven brood yea r s  f o r  t h e  pooled age 
model, beginning with t h e  1980 paren t  year  and ending with t h e  1986 pa ren t  yea r .  
The most r ecen t  e i g h t  yea r s  were used f o r  t h e  age - spec i f i c  spawner r e c r u i t  
r eg re s s ions ;  years  used v a r i e d  among age c l a s s e s .  The accu rac i e s  of t h e  
r eg re s s ions  were t e s t e d  by a jackkni fe  o r  "leaving-one-out" method. The abso lu t e  
e r r o r  and e r r o r  a s  a percent  of a c t u a l  run were e s t ima ted  f o r  each r eg re s s ion  and 
group by c a l c u l a t i n g  t h e  abso lu t e  d i f f e r e n c e  between t h e  a c t u a l  and p r e d i c t e d  run 
s i z e  f o r  every  year .  E r ro r s  were compared among r eg re s s ions  f o r  each s tock  group 
and between s tock  groups. 95% p r e d i c t i o n  i n t e r v a l s  were c a l c u l a t e d  f o r  brood 
r eg re s s ions  (Kleinbaum and Kupper 1978) where: 



P r e d i c t i o n  i n t e r v a l s  w e r e  computed f o r  t h e  log-transformed model, t h e n  each end 
of t h e  i n t e r v a l  was untransformed t o  g e t  an i n t e r v a l  f o r  a c t u a l  r e t u r n .  These 
p r e d i c t i o n  i n t e r v a l s  a r e  minimum e s t i m a t e s  s i n c e  t h e  e r r o r s  a s s o c i a t e d  with 
appor t i on ing  t h e  r e t u r n s  by average age composi t ions a r e  no t  inc luded .  
P r e d i c t i o n  i n t e r v a l s  were c a l c u l a t e d b y  s imu la t i on  f o r  t h e  age-spec i f ic  spawner- 
r e c r u i t  f o r e c a s t s .  For each age, t h e  p r e d i c t e d  l o g  of  r e t u r n  was assumed t o  have 
a  s tuden t  t - d i s t r i b u t i o n  with mean equa l  t o  t h e  p r e d i c t e d  l o g  of  r e t u r n ,  va r i ance  
equa l  t o  t h e  va r i ance  of t h e  p r e d i c t i o n  and n-2 degrees  of freedom. A set of 
t h r e e  random d e v i a t e s  w e r e  genera ted ,  one from each d i s t r i b u t i o n .  The a n t i l o g s  
of t h e  d e v i a t e s  w e r e  then  summed t o  o b t a i n  t o t a l  r e t u r n .  This  p roces s  was 
repea ted  100,000 t i m e s .  The 2 .5 th  and 97.5th p e r c e n t i l e s  of t h e  r e s u l t i n g  
d i s t r i b u t i o n  were t hen  used t o  form a  95% p r e d i c t i o n  i n t e r v a l .  

Smolt-Recruit Ana lys i s  

A smol t - recru i t  r eg re s s ion  was used t o  p r e d i c t  t h e  1992 Tahl tan  sockeye run based 
on d a t a  from smolt ou tmigra t ions  i n  1985 through 1989. I n  a d d i t i o n ,  an average 
percent  s u r v i v a l  f o r e c a s t  was made by mu l t i p ly ing  t h e  number of smolt  by t h e  
average s u r v i v a l  r a t e  and assuming an average marine age composition f o r  t h e  
r e t u r n s .  The accu rac i e s  of t h e  r eg re s s ions  and average s u r v i v a l  e s t i m a t e s  w e r e  
t e s t e d  by a  jackkni fe  approach. The abso lu t e  e r r o r  and e r r o r  a s  a  pe rcen t  of 
a c t u a l  run were e s t ima ted  f o r  each r eg re s s ion  by c a l c u l a t i n g  t h e  a b s o l u t e  
d i f f e r e n c e  between t h e  a c t u a l  and p r e d i c t e d  run s i z e  f o r  every  y e a r .  A 95% 
p r e d i c t i o n  i n t e r v a l  was c a l c u l a t e d  f o r  t h e  smol t - recru i t  r e g r e s s i o n .  There i s  
no information on smolt ou tmigra t ions  f o r  t h e  non-Tahltan s tock  group.  

S i b l i n g  Analys i s  

Although t h e  term s i b l i n g  f o r e c a s t  o r  s i b l i n g  r e l a t i o n s h i p  i s  used t o  d e s c r i b e  
t h e  ana lyses  i n  t h i s  s e c t i o n ,  not  a l l  of t h e  r eg re s s ions  t e s t e d  w e r e  s t anda rd  
s i b l i n g  r e l a t i o n s h i p s  where t h e  r e t u r n  of age n f i s h  i n  year  t i s  used t o  p r e d i c t  
t h e  r e t u r n  of age n+ l  f i s h  i n  year  t+ l .  Linear  r e g r e s s i o n s  w e r e  t r i e d  f o r  f i v e  
r e l a t i o n s h i p s :  age-1.3 versus  -1.2; a l l  age groups ve r sus  age-1.2; a l l  ages  o t h e r  
than age-0. ve r sus  age-1.2; a l l  age-0. versus  age-0.2; and a l l  r e t u r n i n g  f i s h  
versus  age-1.2 + age-0.2. T h e  l a s t  t h r e e  r eg re s s ions  were no t  used f o r  t h e  
Tahl tan group a s  age-0. f i s h  a r e  not p r e sen t  i n  t h a t  s t ock .  Fo recas t s  f o r  t h e  
1992 run w e r e  made f o r  each group us ing  d a t a  from a l l  yea r s  (1983-1991) . The 
accu rac i e s  of t h e  r eg re s s ions  were t e s t e d  by a  jackkni fe  approach. The a b s o l u t e  
e r r o r  and e r r o r  a s  a  percent  of a c t u a l  run were e s t ima ted  f o r  each r e g r e s s i o n  and 



group by c a l c u l a t i n g  t h e  a b s o l u t e  d i f f e r e n c e  between t h e  a c t u a l  and  p r e d i c t e d  r u n  
s i z e  f o r  e v e r y  y e a r  (1983-1991) . E r r o r s  w e r e  compared among r e g r e s s i o n s  f o r  e a c h  
s t o c k  g roup  and  between s t o c k  g roups .  95% p r e d i c t i o n  i n t e r v a l s  w e r e  c a l c u l a t e d  
f o r  t h e  age-1.3 v s  age-1.2 r e g r e s s i o n s  and  f o r  t h e  a l l  age  g roups  v e r s u s  age-1.2 
r e g r e s s i o n s .  

Inseason Run Strength Index 

Simple l i n e a r  r e g r e s s i o n s  of t o t a l  r u n  s t r e n g t h  on cumula t ive  weekly D i s t r i c t  108 
test  f i s h e r y  c a t c h  were run f o r  Tah l tan ,  non-Tahltan, and  a l l  S t i k i n e  sockeye 
s t o c k s .  Data was a v a i l a b l e  from 1984 th rough  1991. During f o u r  o f  e i g h t  y e a r s  
t h e  test  f i s h e r y  was n o t  o p e r a t i n g  d u r i n g ,  S t a t i s t i c a l  Week 24, t h e r e f o r e ,  Week 
24 was n o t  i n c l u d e d  i n  t h e  a n a l y s i s .  Cumulative c a t c h  f o r  Weeks 25 - 30 was 
i n p u t  i n t o  l i n e a r  r e g r e s s i o n s  and was a l s o  a n a l y z e d  g r a p h i c a l l y .  

RESULTS 

Spawner-Recruit Analysis  

Brood t a b l e s  (Appendix A.4) from each of t h e  s t o c k  groups  i n d i c a t e  t h a t  t h e r e  i s  
n o t  a  s t r o n g  l i n e a r  c o r r e l a t i o n  between spawning escapement and a d u l t  r e t u r n  
( F i g u r e s  2 -4) .  The s m a l l e s t  escapements of t h e  T a h l t a n  s t o c k ,  10 ,211  and  11,018 
f i s h ,  produced 28,664 and 122,870 f i s h ,  r e s p e c t i v e l y .  A non-Tahltan escapement 
of 30,806 produced a  r e t u r n  of 96,508 f i s h ,  whi le  an  escapement of 29,307 f i s h  
produced a  r e t u r n  of 35,393 f i s h .  S t i k i n e  River  escapements  o f  41,824 and 48,221 
f i s h  produced r e t u r n s  of 219,378 and 44,371 f i s h ,  r e s p e c t i v e l y .  The r e g r e s s i o n s  
f o r  a l l  ages  combined p r e d i c t e d  r e t u r n s  of 17,717 T a h l t a n  f i s h  (R2=. 3 9 6 ) ,  42,860 
non-Tahltan f i s h  ( R 2 = .  631) ,  and 59,747 S t i k i n e  River  f i s h  (R2=.  476) ,  assuming an  
average  a g e - s t r u c t u r e  of r e t u r n s .  The average  e r r o r  e s t i m a t e d  w i t h  a  j a c k k n i f e  
p rocedure  was 131.9% f o r  t h e  Tah l tan  group, 33.4% f o r  t h e  non-Tahltan group, and 
54.2% f o r  t h e  S t i k i n e  River  r e t u r n s  (Table  2, Appendices C. l -C.3) .  The age- 
s p e c i f i c  r e g r e s s i o n s  g e n e r a l l y  had low c o r r e l a t i o n  c o e f f i c i e n t s  which ranged  from 
.271 t o  .646 (Tab le  1 ) .  The p r e d i c t e d  1992 r u n s  w e r e  21,375 T a h l t a n ,  42,482 non- 
T a h l t a n ,  and 73,630 S t i k i n e  River  f i s h .  Medians of r u n s  p r e d i c t e d  th rough  
s i m u l a t i o n s  w e r e  26,436 T a h l t a n ,  46,069 non-Tahltan, and 73,630 S t i k i n e  River  
f i s h .  P r e d i c t i o n  i n t e r v a l s  were broad f o r  t h e  a g e - s p e c i f i c  p r e d i c t i o n s .  The 
average  e r r o r  e s t i m a t e d  wi th  a  j a c k k n i f e  p rocedure  v a r i e d  among a g e s  and s t o c k s  
(Tab le  3, Appendices C .  1-C. 3 )  . 



Smolt-Recruit Analysis 

There appears  t o  be  a  l i n e a r  c o r r e l a t i o n  between t h e  number of  smol t s  and t h e  
number of r e c r u i t s  produced f o r  Tahl tan sockeye salmon (F igure  5, Table  4 ) .  
Linear  r e g r e s s i o n  of t h e  number of a d u l t s  v s  t h e  number of  smolt  had an  R~ of 
. 6 1 4  and r e s u l t e d  i n  a  p r e d i c t i o n  of 29,752 f i s h  wi th  a  p r e d i c t i o n  i n t e r v a l  of 
0 t o  165,697 f i s h .  However, t h e  average e r r o r  e s t i m a t e d  wi th  a  jackkni fe  
procedure was 123.4% (Table 5, Appendix C.4) .  The p r e d i c t i o n  from t h e  average 
percent  s u r v i v a l  e s t i m a t e  was 27,993 f i s h ,  and t h e  average e r r o r  from t h e  
jackkni fe  e s t i m a t o r  was 93.5%. The 1984 and 1986 outmigra t ions  of 219,702 and 
244,330 smolt had s u r v i v a l  r a t e s  of 6.4% and produced r e t u r n s  of  14,073 and 
15,516 a d u l t s ,  r e s p e c t i v e l y ,  while t h e  1985 smolt ou tmigra t ion  of 613,531 f i s h  
had a  s u r v i v a l  r a t e  of 1 .2% and produced a  r e t u r n  of 7,031 a d u l t s .  There does 
not appear t o  be any c o r r e l a t i o n  between t h e  number of smolt  and t h e i r  s u r v i v a l  
(F igure  6 ) .  There does no t  appear t o  be a  l i n e a r  c o r r e l a t i o n  between t h e  number 
of spawning a d u l t s  and t h e  number of smolt  ou tmigra t ing  two y e a r s  l a t e r  (F igure  

7 ) .  The number of smolt  p e r  spawner i s  nega t ive ly  c o r r e l a t e d  wi th  t h e  number of 
spawners (Appendices A.5 and A . 6 ) .  

Sibling Analysis 

Of t h e  f i v e  age c l a s s  combinations used f o r  t h e  s i b l i n g  a n a l y s i s ,  t h e  a l l  age 
groups vs age-1.2 f i s h  was t h e  method chosen f o r  t h e  s i b l i n g  f o r e c a s t .  The 
s i b l i n g  f o r e c a s t s  f o r  t h e  1992 sockeye runs a r e  80,962 Tahl tan  f i s h  (R2=.735; 
p r e d i c t i o n  i n t e r v a l  = + 59,8431, 96,782 non-Tahltan f i s h  ( R ~ = .  458; p r e d i c t i o n  
i n t e r v a l  = + 69,117) ,  and 187,574 S t i k i n e  River  f i s h  (R2 .684; p r e d i c t i o n  i n t e r v a l  
= - + 111,588) (Table  6 ) .  Graphical  a n a l y s i s  i n d i c a t e d  t h a t  t h e  r e g r e s s i o n  f o r  t h e  
Tahl tan s tock  was s t r o n g l y  d r iven  by two d a t a  p o i n t s ,  t h e  age-1.2 r e t u r n  i n  1984 
and 1990 (F igure  8 )  . Exclusion of t h e s e  d a t a  p o i n t s  r e s u l t e d  i n  r e g r e s s i o n s  with 
R~ of . 6 1 1  and .913, r e s p e c t i v e l y  (Appendix C.5) . The d a t a  f o r  t h e  non-Tahltan 
and e n t i r e  S t i k i n e  appeared l e s s  c l u s t e r e d  t han  f o r  t h e  Tahl tan  s t o c k  (F igures  
9 and 1 0 )  and removal of s i n g l e  d a t a  p o i n t s  d i d  no t  g r e a t l y  a f f e c t  t h e  
c o r r e l a t i o n  c o e f f i c i e n t  (Appendices C . 6  and C.7) 

The c o r r e l a t i o n  between age-1.2 f i s h  i n  year  t and age-1.3 f i s h  i n  year  t+l was 
s t r o n g  f o r  a l l  groups.  However, unmeasured e r r o r  would be  i n t roduced  i n  
e s t i m a t i n g  t h e  run s t r e n g t h  of f i s h  o t h e r  t h e  age-1 -3 ;  t h e r e f o r e ,  t h i s  method was 
not used f o r  f o r e c a s t i n g .  

The average percent  f o r e c a s t  e r r o r  f o r  t o t a l  run, e s t ima ted  with a  jackkni fe  
procedure,  was lowest  f o r  r eg re s s ion  of a l l  ages  vs  t h e  age-1.2 f i s h .  The 
average e r r o r  r a t e  f o r  t h e  Tahl tan group was 70.9% (Table  7 ) ,  f o r  t h e  non-Tahltan 
group 4 1 . 0 % ,  and f o r  t h e  S t i k i n e  group 30.3%. E r r o r  r a t e s  f o r  t h e  r e g r e s s i o n  of 
age-0.2+age-1.2 f i s h  vs  t h e  e n t i r e  run w e r e  s i m i l a r  t o  t h o s e  f o r  t h e  age-1.2 vs  
t h e  e n t i r e  run f o r  t h e  non-Tahltan and t h e  S t i k i n e  groups. \ 



Inseason Run Strength Index 

There i s  a  l i n e a r  c o r r e l a t i o n  between t h e  cumulat ive c a t c h  i n  t h e  D i s t r i c t  108 
test  f i s h e r y  and t h e  run of Tahl tan,  non-Tahltan, and a l l  S t i k i n e  sockeye salmon 
(Appendix D .  1) . The b e s t  f i t s  f o r  t h e  r eg re s s ions  of run  s i z e  on cumulat ive 
ca t ch  occur red  f o r  week 26 with ~ '= .789  f o r  Tahl tan,  R'=. 683 f o r  non-Tahltan, and 
~ ' = . 8 4 1  f o r  a l l  S t i k i n e  f i s h  (Appendix D.2). The l i n e a r  t r e n d  i s  a l s o  apparent  
g r a p h i c a l l y  (Appendices D.3-D.5). 

DISCUSSION 

The l i m i t e d  d a t a  a v a i l a b l e  f o r  f o r e c a s t s  make it d i f f i c u l t  t o  e v a l u a t e  which 
method i s  t h e  most app rop r i a t e .  This  i s  e s p e c i a l l y  problemat ic  when t h e  
f o r e c a s t s  d i f f e r  g r e a t l y  from each o t h e r .  For t h e  Tahl tan  s tock ,  t h e  p r e d i c t i o n  
i n t e r v a l s  and average e r r o r  r a t e  f o r  t h e  s i b l i n g  f o r e c a s t  w e r e  much sma l l e r  t han  
those  f o r  t h e  spawner-recruit  o r  smol t - recru i t  methods. Therefore ,  t h e  s i b l i n g  
procedure was chosen a s  t h e  f o r e c a s t  f o r  t h e  1992 Tahl tan  run .  For t h e  non- 
Tahl tan s tocks  t h e  p r e d i c t i o n  i n t e r v a l s  and average e r r o r  r a t e s  w e r e  s i m i l a r  f o r  
t h e  spawner-recrui t  and s i b l i n g  f o r e c a s t s .  Therefore ,  t h e  average  of t h e s e  two 
methods was used a s  t h e  p r e d i c t i o n  f o r  t h e  1992 non-Tahltan sockeye run.  The 
t o t a l  S t i k i n e  run f o r e c a s t  i s  t h e  sum of t h e  Tahl tan  and non-Tahltan f o r e c a s t s .  
This f o r e c a s t  i s  very  high compared t o  8 of t h e  l a s t  9 y e a r s .  The f o r e c a s t  of 
80,962 Tahl tan  f i s h  would r e q u i r e  a  smolt  t o  a d u l t  s u r v i v a l  of 13% t o  1 4 % ,  n e a r l y  
double t h e  prev ious  record  of 7 . 3 %  f o r  t h e  1988 smolt ou tmigra t ion .  However, t h e  
two ocean f i s h  which r e tu rned  from t h e  1989 smolt ou tmigra t ion  i n d i c a t e d  t h a t  
2 . 2 %  of t h e  f i s h  have a l r eady  s u c c e s s f u l l y  r e c r u i t e d  t o  a d u l t s .  This  was a l s o  
twice  t h e  prev ious  r a t e  of r e t u r n  f o r  two ocean f i s h .  This  could  r e f l e c t  e i t h e r  
a  change i n  age s t r u c t u r e  from t h r e e  ocean t o  two ocean f i s h  o r  a  h igh  smolt t o  
a d u l t  s u r v i v a l  r a t e .  

The l ack  of c o r r e l a t i o n  between t h e  number of Tahl tan  spawners and r e c r u i t s  i s  
l i k e l y  due t o  t h e  l i m i t e d  a r ea  a v a i l a b l e  f o r  spawning. 

There a r e  p o t e n t i a l  sources  of e r r o r  i n  t h e  age-spec i f ic  c a t c h  and escapement 
d a t a .  The ca t ches  of Tahl tan and non-Tahltan f i s h  w e r e  e s t ima ted  with proven 
techniques  and va r i ances  can be determined.  However, assumptions w e r e  made f o r  
some ca t ches  when samples were unava i lab le ,  f o r  example, t h e  tes t  f i s h  ca t ches  
a r e  assumed t o  have t h e  same age and s tock  compositions a s  t h e  commercial 
c a t c h e s .  The Tahl tan  escapement was known s i n c e  it was counted a t  t h e  w e i r ,  
however, t h e r e  was an unknown and p o t e n t i a l l y  l a r g e  u n c e r t a i n t y  a s s o c i a t e d  wi th  
t h e  non-Tahltan escapement e s t i m a t e s .  The e s t i m a t e  was based on t h e  r a t i o  of 
non-Tahltan t o  Tahl tan  f i s h  i n  t h e  i n r i v e r  run, migra tory  t im ing  ( e s t ima ted  from 
s t anda rd i zed  t e s t  f i s h e r y  CPUE d a t a ) ,  and t h e  Tahl tan  run s t r e n g t h .  P o t e n t i a l  
e r r o r s  i n  t h e  non-Tahltan escapement would a f f e c t  a l l  f o r e c a s t s  f o r  t h i s  s todk  
and f o r  t h e  e n t i r e  S t i k i n e  River sockeye run.  



Fur the r  s tudy  i s  needed; however, it appears  t h a t  t h e  spawning escapement g o a l  
f o r  t h i s  system may be l a r g e r  than  t h a t  which w i l l  maximize smolt  p roduct ion .  
I t  appears  t h a t  20,000 a d u l t s ,  o r  fewer, may c o n s i s t e n t l y  produce more smolt  t han  
t h e  c u r r e n t  escapement goa l  of 30,000 f i s h .  There does appear  t o  be a  
c o r r e l a t i o n  between number of smol t s  and number of r e t u r n i n g  a d u l t s .  

A l l  a s p e c t s  of t h i s  a n a l y s i s  w e r e  a f f e c t e d  by t h e  p a u c i t y  of d a t a .  Due t o  t h e  
smal l  number of d a t a  p a i r s ,  each had a  ve ry  high weight and, t h u s ,  an abnormal 
year  may have e x e r t e d  an unduly high i n f l u e n c e  on any c o r r e l a t i o n  p r e s e n t .  Also, 
with on ly  a  few yea r s  of d a t a ,  it was no t  p o s s i b l e  t o  p o s i t i v e l y  a s c e r t a i n  which, 
i f  any, of t h e  years ,  w e r e  abnormal. A cu r so ry  s i b l i n g  f o r e c a s t  of  t h e  Tahl tan  
s tock  of S t i k i n e  River  sockeye salmon i n  1988 was made based on only  f o u r  y e a r s  
of d a t a .  The r e t u r n  of age-1.2 Tahl tan  sockeye i n  1987 was used t o  f o r e c a s t  t h e  
r e t u r n  of age-1.3 sockeye salmon i n  1988, and t h e  number of age-1.3 f i s h  was 
expanded t o  t h e  t o t a l  run by t h e  average (1983-1987) p ropor t i on  of t h e  run 
comprised of t h a t  age group. The method c o r r e c t l y  p r e d i c t e d  a  sma l l  run and t h e  
technique  was used aga in  i n  1989, based on f i v e  y e a r s  of d a t a .  This  f o r e c a s t  was 
i nco rpo ra t ed  i n t o  t h e  S t i k i n e  management model and, a l though no t  a s  a c c u r a t e  a s  
t h e  f o r e c a s t  of t h e  previous year ,  it c o r r e c t l y  p r e d i c t e d  a  sma l l  run.  The 
s i b l i n g  f o r e c a s t  was aga in  i nco rpo ra t ed  i n t o  t h e  S t i k i n e  management model f o r  
1 9 9 0 .  The s i b l i n g  f o r e c a s t  f o r  ' the  1 9 9 0  Tahl tan  run (27,523 f i s h )  was very  n e a r  
t h e  t o t a l  e s t ima ted  run of 26,289 f i s h .  The smolt f o r e c a s t  overes t imated  t h e  run 
and t h e  spawner-recrui t  f o r e c a s t  u n d e r e s t i m a t e d i t .  The spawner-recrui t  f o r e c a s t  
f o r  t h e  non-Tahltan s tock  was 53,751, very  c l o s e  t o  t h e  t o t a l  e s t i m a t e d  run of 
53,174, while  t h e  s i b l i n g  f o r e c a s t  was less than  h a l f  t h e  r e a l i z e d  run.  Both t h e  
s i b l i n g  and spawner-recrui t  f o r e c a s t s  u n d e r e s t i m a t e d t h e  e n t i r e  1990 S t i k i n e  run 
by more than  20,000 f i s h .  The s i b l i n g  and smolt f o r e c a s t s  f o r  1991 
underest imated t h e  Tahl tan run by approximately 50%. The non-Tahltan f o r e c a s t s  
underest imated t h e  run by 20% f o r  t h e  spawner-recrui t  and 50% f o r  t h e  s i b l i n g  
methods. A l l  f o r e c a s t s  made i n  1 9 9 1  underest imated a l l  segments of t h e  S t i k i n e  
River sockeye runs .  

The cumulat ive ca t ch  i n  t h e  D i s t r i c t  108 tes t  f i s h e r y  should  provide  a  good 
i n d i c a t i o n  of t h e  accuracy of t h e  preseason f o r e c a s t s .  The h igh  c o r r e l a t i o n  
c o e f f i c i e n t s  f o r  week 26 should al low t i m e  t o  t a r g e t  t h e  S t i k i n e  s t o c k s  should 
t h e  high preseason f o r e c a s t s  prove a c c u r a t e .  Conversely, should  t h e  c a t c h  i n  t h e  
t e s t  f i s h e r y  be low, managers may dec ide  t o  p l a c e  less emphasis on t h e  preseason 
p r e d i c t i o n  of S t i k i n e  run s t r e n g t h .  
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Table 1. Predictions for the 1992 Stikine sockeye runs based on spawner- 
recruit regressions for brood returns and age-specific run 
forecasts. The brood forecast was estimated by weighting the brood 
returns by average age of return. 

Brood Age-Specif ic run Forecasts 
Forecast 
All Ages Age-4 Age-5 Age-6 Total simulation 

Tahltan 
Constant 1.17602 -0.73233 1.26094 -1.63601 
Std Err of Y Est 1.10225 1.55429 1.15227 0.46515 
R Squared 0.39603 0.35635 0.39607 0.64601 
No. of Observations 7 8 8 8 

5 6 6 6 Degrees of Freedom 
X Coefficient (s) -0.00004 -0.00005 -0.00004 -0.00003 
Std Err of Coef. 0.00002 0.00003 0.00002 0.00001 

Predicted 6-year-olds 3,166 
Predicted 5-year-olds 13,907 
Predicted 4-year-olds 644 

Predictions for 1992 17,717 1,067 18,138 2,169 21,375 26,436 

Prediction Interval 
Lower Bound 
Upper Bound 

Non-Tahltan 
Constant 1.05611 -0.65787 0.79162 -1.68261 
Std Err of Y Est 0.38688 0.51695 0.43925 0.72086 
R Squared 0.63117 0.27135 0.59157 0.40413 
No. of Observations 7 8 8 8 
Degrees of Freedom 5 6 6 6 
X Coefficient(s) -0.00002 -0.00001 -0.00002 -0.00002 
Std Err of Coef. 0.00001 0.00001 0.00001 0.00001 

Predicted 6-year-olds 2,614 
Predicted 5-year-olds 29,473 
Predicted 4-year-olds 10,773 

Predictions for 1992 42,860 8,973 30,578 2,932 42,482 46,069 

Prediction Interval 
Lower Bound 
Upper Bound 

Stikine River 
Constant 1.08310 -0.65621 0.99915 -1.66235 
Std Err of Y Est 0.64359 0.67333 0.69117 0.56375 
R Squared 0.47613 0.36008 0.47620 0.52092 
No. of Observations 7 8 8 8 
Degrees of Freedom 5 6 6 6 
X Coefficient(s) -0.00001 -0.00001 -0.00001 -0.00001 
Std Err of Coef. 0.00001 0.00001 0.00001 0.00000 

Predicted 6-year-olds 5,243 
Predicted 5-year-olds 43,933 
Predicted 4-year-olds 10,571 

Predictions for 1992 59,747 10,028 51,441 5,165 66,634 73,630 

Prediction Interval 
Lower Bound 1,419 7,003 1,094 22,134 
Upper Bound 70,848 377,842 24,395 385,135 



Table 2. Actua l  vs  p r e d i c t e d  r e t u r n s  of S t i k i n e  River  sockeye salmon 
e s t ima ted  wi th  a jackkni fe  procedure a p p l i e d  t o  spawner-recrui t  
r eg re s s ions  f o r  t h e  1979 t o  1985 escapements.  

Year Run S i z e  Absolute E r r o r  

Brood Return Actual  P r e d i c t e d  N u m b e r  Percent  

Tahl tan  
1979 1985 28,664 19,810 8,854 30.9 
1980 1986 122,870 11,265 111,605 90.8 
1981 1987 35,579 19,319 16,260 45.7 
1982 1988 12,987 35,474 22,487 173 - 2  
1983 1989 7,876 40,873 32,997 419.0 
1984 1990 16,729 32,796 16,067 96.0 
1985 1991 24,437 7,938 16,499 67.5 

Aver age 32,110 131.9 

Non-Tahltan 
1979 1985 
1980 1986 
1981 1987 
1982 1988 
1983 1989 
1984 1990 
1985 1991 

Average 17,472 33.4 

S t i k i n e  River  
1979 1985 66,696 53,699 12,997 19.5 
1980 1986 219,378 55,489 163,889 74.7 
1981 1987 88,171 84,998 3,173 3.6 
1982 1988 41,133 92,997 51,864 12 6.1 
1983 1989 41,915 94,023 52,109 124.3 
1984 1990 86,764 89,626 2,862 3.3 
1985 1991 76,761 55,526 21,235 27.7 

Average 44,018 54 -2 



Table 3. Actual vs predicted runs of Stikine River sockeye salmon estimated 
with a jackknife procedure applied to age-specific spawner-recruit 
regressions for the 1984 through 1991 runs. 

T a h l t a n  Non-Tah l t an  S t i k i n e  

Age-4 Age-5 Age-6 T o t a l  Age-4 Age-5 Age-6 ~ o t a i  Age-4 Age-5 Age-6 T o t a l  

1984  
P r e d i c t e d  1 , 7 9 6  2 2 , 3 9 3  
A c t u a l  1 3 , 6 9 0  2 5 , 1 3 8  
Abs. D i f f e r e n c e  1 1 , 8 9 4  2 , 7 4 5  
P e r c e n t  86 .9  1 0 . 9  

1 9 8 5  
P r e d i c t e d  1 , 4 2 2  1 4 , 3 1 6  
A c t u a l  2 , 6 3 4  1 0 6 , 4 9 6  
Abs. D i f f e r e n c e  1 , 2 1 2  9 2 , 1 8 0  
P e r c e n t  46.0 86 .6  

1 9 8 6  
P r e d i c t e d  
A c t u a l  
Abs. D i f f e r e n c e  
P e r c e n t  

1 9 8 7  
P r e d i c t e d  
A c t u a l  
Abs. D i f f e r e n c e  
P e r c e n t  

1 9 8 8  
P r e d i c t e d  
A c t u a l  
Abs. D i f f e r e n c e  
P e r c e n t  

1 9 8 9  
P r e d i c t e d  
A c t u a l  
Abs. D i f f e r e n c e  
P e r c e n t  

1 9 9 0  
P r e d i c t e d  
A c t u a l  
Abs. D i f f e r e n c e  
P e r c e n t  

1 9 9 1  
P r e d i c t e d  1 , 3 0 6  2 4 , 4 8 5  
A c t u a l  8 , 5 6 5  7 9 , 6 9 5  
Abs. D i f f e r e n c e  7 , 2 5 9  5 5 , 2 1 0  
P e r c e n t  84.8 69.3 

A v e r a g e  
Abs. D i f f e r e n c e  3 , 9 6 7  3 1 , 7 7 0  
P e r c e n t  332.0 157.0 



Table 4. Predictions for the 1992 Tahltan sockeye run based on smolt-adult 
average survival and linear regression. 

Average smolt-adult survival forecast 

Average 
Average Marine Predicted 

Smolt Outmigration Survival Age Run 

Total 27,993 

Regression forecast 

Constant 0 
Std Err of Y Est 19,551 
R Squared 0.614 
No. of Observations 5 
Degrees of Freedom 4 
X Coefficient ( s )  0.051 
Std Err of Coef. 0.012 

Estimated recruits 
Prediction Interval 
Lower Bound 
Upper Bound 



Table 5. Actual  v s  p r e d i c t e d  run s i z e  of  Tahl tan  sockeye salmon based on a  
jackkni fe  prodecure used f o r  smol t - recru i t  r e g r e s s i o n s  and f x  
average pe rcen t  s u r v i v a l  e s t i m a t e s  f o r  t h e  1987 through 1991 sockeye 
runs .  Y i n t e r c e p t  f i x e d  a t  ze ro .  

Run S ize  E r ro r  

Year Actual  P r e d .  Number Percent  

Regressions 
1987 14,073 11,204 2,870 20.4 
1988 7,031 35,746 28,715 408.4 
1989 15,516 12,448 3,068 19.8 
1990 23,374 47,964 24,590 105.2 
1991 84,184 30,905 53,279 63.3 

Average 22,504 123.4 

Average Su rv iva l  
1985 14,073 10,537 3,536 25.1 
1988 7,031 29,426 22,395 318.5 
1989 15,516 11,718 3,798 24.5 
1990 23,374 38,869 15,495 66.3 
1991 84,184 56,121 28,063 33.3 

Average 14,657 93.5 



Table  6. P r e d i c t i o n s  f o r  t h e  1992 S t i k i n e  sockeye r u n s  b a s e d  on s i b l i n g  
f o r e c a s t s  where r e g r e s s i o n s  a r e  run  f o r  v a r i o u s  age  g roups  t o  
p r e d i c t  components o f ,  o r  t h e  e n t i r e  run .  

X i n  Year t 1.2 1.2 1.2 0.2 0.2+1.2 
Y i n  Year t+l 1.3 All All no 0. All 0. All 

T a h l t a n  
Cons tan t  9,069 16,824 
S t d  E r r  of Y E s t  16,766 21,014 
R Squared 0.816 0.735 
No. of Observa t ions  8 8 
Degrees of Freedom 6 6 
X C o e f f i c i e n t  (s)  7.544 7.489 
S t d  E r r  of Coef .  1.4 63 1.833 
P r e d i c t e d  1992 73,677 80,962 

P r e d i c t i o n  I n t e r v a l  47,189 59,143 
Lower Bound 26,488 21,819 
Upper Bound 120,866 140,105 

Non-Tahltan 
Cons tan t  9,804 20,962 19,711 3,071 21,733 
S t d  E r r  of Y E s t  14,900 19,886 17,570 4,020 20,149 
R Squared 0.504 0.458 0.443 0.208 0.444 
N O .  of Observa t ions  8 8 8 8 8 
Degrees of Freedom 6 6 6 6 6 
X C o e f f i c i e n t  ( s )  4.558 5.548 4.760 5.838 5.003 
S t d  E r r  of Coef.  1.846 2.464 2.177 4.654 2.287 
P r e d i c t e d  1992 72,089 96,782 84,757 6,544 93,081 

P r e d i c t i o n  I n t e r v a l  51,788 69,117 
Lower Bound 20,301 27,665 
Upper Bound 123,877 165,899 

S t  i k i n e  
Constant  
S t d  E r r  of Y E s t  
R Squared 
No. of Observa t ions  
Degrees of Freedom 
X C o e f f i c i e n t  ( s )  
S t d  E r r  of Coef.  
P r e d i c t e d  1992 

P r e d i c t i o n  I n t e r v a l  
Lower Bound 
Upper Bound 



7 .  Actual  v s  p r e d i c t e d  run s i z e  of S t i k i n e  River  sockeye salmon based 
on a jackkni fe  prodecure used f o r  s i b l i n g  f o r e c a s t  r e g r e s s i o n s  f o r  
1984 through 1 9 9 1 .  

Tahltan Fish Non-Tahltan Fish Stikine River Fish 

Run Size Absolute Error Run Size Absolute Error Run Size Absolute Error 

Year Actual Predicted t t Actual predicted Actual Predicted 

Reqression 1: X-age-1.2 Y-age-1.3 

Average 20,534 73.5 17,154 51.0 20,793 35.7 

Regression 2: X-age-1.2 Y-all ages 

Average 27,691 70.9 21,554 41.0 25,857 30.3 

Regression 3: X-age-1.2 Y-non age-0. 

Averaqe 3,753 121.2 3,753 121.2 

Reqression 5: X-aqe-0.2 + -1.2 Y-all dqes 

1988 35;745 41;291 5;546 15.5 45;156 60;818 15;662 34.7 
1989 14,755 62,078 12,678 17.0 90,389 107,913 17,524 19.4 
1990 41,042 38,064 2,979 7.3 67,331 67,082 249 0.4 
1991 63.458 23,857 39,601 62.4 154,319 64,823 89,496 58.0 

Averaqe 21,552 41.1 30,161 32.9 

h'reaictea I rom ~ j + n q  



Figure  1. The t ransboundary S t i k i n e  River  and major U .S .  and Canadian 
- f i s h i n g  a r e a s .  
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Tahltan Sibling Correlations 
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Figure 8. Relationship of age-1.2 Tahltan sockeye salmon in year t and 
- the entire Tahltan run in year t+l. 
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Appendix A.1. Age-specific catch and escapement of Tahltan sockeye salmon, 
1983-1991. 

Age-Specific Catch and Escapement 

Year and Area 1.2 1.3 2.2 2.3 Total 

106 147 4,594 0 289. 5,030 
108 5 35 1 4 4 5 
L . R .  Commercial 720 5,364 35 573 6,692 
U.R. Commercial 12 504 1 35 553 
Indian Food Fish 92 3,818 6 269 4,184 
Tahltan Escape. 468 19,394 2 9 1,365 21,256 

Catch 977 14,315 4 2 1,169 16,504 
Escapement 468 19,394 29 1,365 21,256 
Totals 1,445 33,710 7 1 2,534 37,760 

1984 
106 1,084 1,518 0 7 0 2,673 
108 3 9 254 4 2 6 323 
106-41T 16 2 3 0 1 4 0 
108T 2 4 11 4 3 2 1 161 
L . R .  Commercial 0 0 0 0 0 
U . R .  Commercial 0 0 0 0 0 
Indian Food Fish 1,598 2,908 5 6 233 4,794 
Tahltan Escape. 10,928 19,878 381 1,590 32,777 

Catch 2,762 4,817 6 2 350 7,991 
Escapement 10,928 19,878 381 1,590 32,777 
Totals 13,690 24,695 443 1,940 40,768 

1985 
106-41&42 345 18,226 
106-30 12 5,171 
10 8 7 291 
106-41T 9 460 
108T 8 3 4 5 
Stikine Test 2 3 463 
L .  R .  Commercial 481 9,769 
U . R .  Commercial 2 3 93 1 
Indian Food Fish 15 3 6,258 
Tahltan Escape. 1,574 64,248 

Catch 1,060 41,916 139 770 43,885 
Escapement 1,574 64,248 193 1,311 67,326 
Totals 2,634 106,164 332 2,081 111,211 



Appendix A.1. (Page 2 of 3) 

Age-Specific Catch and Escapement 

Year and Area 1.2 1.3 2.2 2.3 Total 

1986 
106-41&42 
10 6-30 
108 
106-41T 
106-30T 
108T 
Stikine Test 
L.R. Commercial 
U.R. Commercial 
Indian Food Fish 
Tahltan Escape. 

Catch 126 12,128 123 1,136 13,513 
Escapement 160 18,373 198 1,549 20,280 
Totals 286 30,501 32 1 2,685 33,793 

1987 
106-41&42 0 494 0 661 1,155 
106-30 0 209 0 12 221 
108 10 7 497 3 6 7 1 710 
106-41T 0 17 0 22 3 9 
106-30T 0 3 0 0 3 
108T 19 8 9 6 13 127 
Stikine Test 15 439 14 4 5 513 
L.R. Commercial 181 989 5 9 150 1,380 
U.R. Commercial 8 372 10 5 9 4 4 8 
Indian Food Fish 4 7 2,225 5 7 352 2,681 
Tahltan Escape. 9 0 6,011 11 9 737 6,958 

Catch 377 5,332 182 1,386 7,277 
Escapement 9 0 6,011 119 737 6,958 
Totals 468 11,343 302 2,123 14,235 

1988 
106-41&42 4 8 881 0 144 1,073 
106-30 0 694 0 5 1 745 
10 8 3 3 139 0 5 0 222 
106-41T 2 2 8 0 5 3 5 
108T 15 2 2 0 22 5 9 
Stikine Test 125 2 0 0 2 7 5 5 407 
L.R. Commercial 996 608 245 212 2,062 
U.R. Commercial 9 9 172 9 3 4 313 
Indian Food Fish 62 1 1,073 5 5 210 1,959 
Tahltan Escape. 803 1,389 7 1 272 2,536 

Catch 1,939 3,817 336 784 6,876 
Escapement 8 0 3 1,389 7 1 272 2,536 
Totals 2,742 5,206 4 0 7 1,056 9,412 
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Age-Specific Catch and Escapement 

Year and Area 1 . 2  1 . 3  2 . 2  2 . 3  Total 

1989  
106-4 1&42  0  
106-30 0  
108  9  7  
106-4 1T 0  
108T 3  0  
Stikine Test 60 
L.R. Commercial 550 
U . R .  Commercial 5  8  
Indian Food Fish 276  
Tahltan Escape. 1 , 0 8 1  

Catch 1 , 0 7 0  
Escapement 1 , 0 8 1  
Totals 2 , 1 5 1  

1990 
106-41&42 1 2 1  274 216  190  80  1 
106-30 7  0  0  0  4  4  11 4  
108  165  859  9  9  157  1280  
106-4 1 T  , 1  1 6  6  8 3  1 
106-30T 0  0  0  0 0  
108T 1 2  52 6  11 8  1 
Stikine Test 12 6  6  12  4  4  99 88  1 
L.R. Commercial 1 , 0 5 8  3 , 1 1 8  439  414 5 , 0 2 9  
U . R .  Commercial 6  5  303  2  5  32 425 
Indian Food Fish 415 1 , 9 3 8  160  207  2 , 7 2 0  
Tahltan Escape. 2 , 2 7 6  1 0 , 6 3 6  8 7 9  1 , 1 3 6  1 4 , 9 2 7  

Catch 2 , 0 3 1  7 , 1 7 2  995 1 , 1 6 3  1 1 , 3 6 2  
Escapement 2 , 2 7 6  10 ,636  8 7 9  1 , 1 3 6  1 4 , 9 2 7  
Totals 4 , 3 0 7  1 7 , 8 0 8  1 , 8 7 4  2 ,299  2 6 , 2 8 9  

106-30 8 3  2 ; 6 9 6  1 7  0  2797  
108  948 7 , 6 4 0  220 0  8807  
108T 4 2  3  92 7  0  44 1 
Stikine Test 30 5  942 1 3  1 6  4 1 , 4 4 2  
L.R. Commercial 2 , 1 9 9  7 , 7 8 7  966 184 1 1 , 1 3 6  
U . R .  Commercial 6  0  5  5  9  3  7  2  9  68 5  
Indian Food Fish 349 3 , 2 6 0  215  172  3 , 9 9 5  
Tahltan Escape. 4,374  40 ,904  2 ,702  2 ,154  5 0 , 1 3 5  

Catch 4 , 1 9 0  3 4 , 4 9 5  1 , 5 9 3  449 4 0 , 7 2 6  
Escapement 4 ,374  40 ,904  2 ,702  2 ,154  5 0 , 1 3 5  
Totals 8 , 5 6 5  7 5 , 3 9 9  4 ,296  2 , 6 0 3  9 0 , 8 6 1  

a/ The district test fishery stock and age compositions are estimated to be the 
same as the commercial catch when no other data are available. 
b/ The in river test fishery stock and age compositions are estimated to be the 
same as commercial catch when no other data are data available. 
c/ The upper river commercial and Indian food fishery catches are 
assumed to be 90% Tahltan origin with the Tahltan fish having the same age 
composition as the Tahltan escapement. 
d/ Assumes all fish captured at Kakwan Point were released alive and accounted 
for elsewhere (numbers small). 
e/ In 1983  the age composition of Tahltan sockeye salmon in the 
District 108  catch is assumed to be the same as in District 1 0 6  
f/ In 1983  the fraction of the District 1 0 8  sockeye catch 1 : 

comprised of Tahltan fish is the average of 1985-1989.  



Appendix A. 2 . Age-specific catch and escapement of non-Tahltan Stikine 
sockeye salmon, 1983-1991. 

A g e - S p e c i f i c  C a t c h  a n d  E s c a p e m e n t  

Year  a n d  A r e a  0 . 2  0 . 3  0 .4  1 . 2  1 . 3  2 . 2  2 . 3  T o t a l  

1 9 8 3  
1 0 6  0  0  0  0  3 0 8  0  3 2 4  632 
1 0 8  1 2  6  0  8  72 1 3  111 
L.  R .  Commerc ia l  11 6  2 1 6  0  1 , 4 2 4  6 ,830  1 9 6  383  9 ,165  
U .  R .  Commerc ia l  1 1 0  1 0  4  6  1 3  6 1  
I n d i a n  Food F i s h  6  11 0  72 3 4 6  1 0  1 9  4  65 
Mains t em E s c a p e .  3 7 0  6 9 1  0  4 , 5 5 3  2 1 , 8 4 1  6 2 8  1 , 2 2 3  2 9 , 3 0 7  

C a t c h  1 2 3  254 0  1 , 5 1 4  7 , 6 0 3  2 0 8  7 3 2  1 0 , 4 3 4  
Escapemen t  370 691  0  4 , 5 5 3  2 1 , 8 4 1  628  1 , 2 2 3  2 9 , 3 0 7  
T o t a l s  4  93 945 0  6 , 0 6 7  2 9 , 4 4 4  8 3 7  1 , 9 5 5  3 9 , 7 4 1  

1984  
1 0  6  0  0  0  2 , 4 3 8  983 0  656  4 , 0 7 8  
1 0 8  4  1 8 6  2  6  0  527  5  2  4  808  
106-41T 0  0  0  3  6  1 5  0  1 0  6 1  
108T 2  7  3  0  1 2  239  2  1 6  345  
L . R .  Commerc ia l  0  0  0  0  0  0  0  0  
U .  R .  Commerc ia l  0  0  0  0  0  0  0  0  
I n d i a n  Food F i s h  1 2  50 0  1 3 1  2 9 3  1 4  32 5 3 3  
Mains t em E s c a p e .  828  3 , 5 9 0  , 0  9 , 3 8 9  2 0 , 9 8 6  1 , 0 1 3  2 , 3 0 1  3 8 , 1 0 7  

C a t c h  1 8  309  2  2 , 6 7 9  2 , 0 5 7  2  1 738  5 , 8 2 5  
Escapemen t  828  3 , 5 9 0  0  9 ,389  2 0 , 9 8 6  1 , 0 1 3  2 , 3 0 1  3 8 , 1 0 7  
T o t a l s  846  3 , 8 9 9  2 1 2 , 0 6 7  2 3 , 0 4 4  1 , 0 3 4  3 , 0 3 9  4 3 , 9 3 2  

1 9 8 5  
106-41642 0  0  0  0  800  0  962 1 , 7 6 2  
106-30 0  0  0  0  744 0  5 0 7  1 , 2 5 1  
108 2  6  5  2  14 576  4  20 683  
106-41T 0  0  0  0  20  0  24 4  4  
108T 0  60 5  1 5  703  5  22 810  
S t i k i n e  T e s t  0  0  0  10  764  1 0  57  842 
L . R .  Commerc ia l  5  9  647 2 458  4 , 7 9 8  1 2 7  352 6 ,444  
U . R .  Commerc ia l  1 1 1  0  8  8  1 2  6 1 0 8  
I n d i a n  Food F i s h  7  73  0  5  2  5 4 3  14  4  0  72 9 
Mains t em E s c a p e .  8 3 5  9 , 1 0 0  27  6 , 4 4 3  6 7 , 4 7 1  1 , 7 9 0  4 , 9 5 1  9 0 , 6 1 7  

C a t c h  6  9  8  5 7  9  557 9 , 0 3 0  1 6 2  1 , 9 9 0  1 2 , 6 7 3  
Escapemen t  8 3 5  9 , 1 0 0  27  6 , 4 4 3  6 7 , 4 7 1  1 , 7 9 0  4 , 9 5 1  90,  617 
T o t a l s  904 9 , 9 5 7  36 7 , 0 0 0  7 6 , 5 0 0  1 , 9 5 2  6 , 9 4 1  1 0 3 , 2 9 0  

1 9 8 6  
106-41642 0  0  0  8  2  0  0  4  1 9  5 0 1  
106-30 0  0  0  70 0  0  3 5  1 0 5  
108  1 7  264 0  147  2 , 3 5 7  0  73  2 , 8 5 8  
106-41T 0  C 0  2 2  0  5  9  
106-30T 0  0  0  0  0  0  0  0  
lO8T 1 1 1  0  8  1 4 9  5  1 6  190  
S t i k i n e  T e s t  2  5  0  3  8  20  9  6  6  267  
L . R .  Commerc ia l  1 0 3  256 0  1 , 3 0 3  4 , 1 4 8  2 7 1  262 6 , 3 4 2  
U .  R .  Commercia l  1  2  0  1 2  6  4  2  2  8 2  
I n d i a n  Food F i s h  3  8  0  60 32 9  1 0  1 0  421 
Mainstem E s c a p e .  244 6  11  0  4 , 3 9 8  2 4 , 1 9 0  7 3 3  733  3 0 , 9 1 0  

C a t c h  1 2 7  54 6  0  1 , 7 2 2  7 , 2 5 8  294 8 2 7  1 0 , 7 7 4  
Escapemen t  244 61 1  0  4 , 3 9 8  24 ,190  7 3 3  7 3 3  3 0 , 9 1 0  
T o t a l s  3 7 1  1 , 1 5 7  0  6 , 1 2 0  3 1 , 4 4 9  1 , 0 2 7  1 , 5 6 1  41,  684 
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A g e - S p e c i f i c  C a t c h  a n d  Escapemen t  

Year  a n d  A r e a  0 . 2  0 . 3  0 . 4  1 . 2  1 . 3  2 . 2  2 . 3  T o t a l  

106-41642 
106-30 
108  
106-41T 
106-30T 
108T 
S t i k i n e  T e s t  
L . R .  Commerc ia l  
U . R .  Commerc ia l  
I n d i a n  Food F i s h  
Mains t em E s c a p e .  

C a t c h  1 0 6  1 , 1 6 5  3  1 , 1 2 5  5 , 1 2 2  1 3 3  488  8 , 1 4 1  
Escapemen t  130  2 , 9 0 5  37  2 , 2 9 0  1 3 , 5 9 3  2 4 2  1 , 8 2 5  2 1 , 0 2 3  
T o t a l s  236  4 , 0 7 0  40 3 , 4 1 5  1 8 , 7 1 5  3 7 5  2 , 3 1 3  2 9 , 1 6 4  

1 9 8 8  
106-41&42 0  0  0  0  64 0  0  6  4  
106-30 0 0  0  0  0  0  0  0  
108 9  1 2 0  6  1 4 7  428 0  0  7 1 1  
106-41T 0  0  0  0  0  0  0  0  
108T 8  5  6  0  11 2 0 3  0  0  277 
S t i k i n e  T e s t  1 8  92 0  1 7 7  5 6 1  2  7  20  8  95 
L . R .  Commerc ia l  3  6  4  8  4  9  6  2 , 7 2 8  6 , 0 6 1  406  290 1 0 , 7 0 4  
U . R .  Commerc ia l  1 4  0  7  2 2  1 1 3 5  
I n d i a n  Food F i s h  4  2  2  0  43 1 3 6  6  5  218 
Mainstem E s c a p e .  463  2 , 3 4 4  0  4 , 5 2 5  1 4 , 3 1 0  6 8 1  518  2 2 , 8 4 1  

C a t c h  404 1 , 1 4 2  1 2  3 , 1 1 4  7 , 4 7 5  440  3 1 6  1 2 , 9 0 4  
Escapemen t  463 2 , 3 4 4  0  4 , 5 2 5  1 4 , 3 1 0  6 8 1  5 1 8  2 2 , 8 4 1  
T o t a l s  867  3 , 4 8 6  1 2  7 ,  639 21 ,784  1 , 1 2 2  834  3 5 , 7 4 5  

1 9 8 9  
106-41642 0  0  0  366  2 , 9 4 9  0  5 1 5  3830 
106-30 0  0  0  932 54  0  244  1 2 3 1  
108 27 2 , 2 9 2  0  1 9 3  5 , 3 4 1  0  164  8017 
106-41T 0  0  0  2  1 3  0  2  1 7  
108T 2  1 9 6  0  1 6  456 0  14  684 
S t i k i n e  T e s t  0  236  0  2  9  887  1 6  57  1 , 2 2 6  
L . R .  Commerc ia l  0  2 , 6 5 4  0  305 1 0 , 7 4 2  2  4  6 419 1 4 , 3 6 6  
U.R. Commerc ia l  0  10  0  1  3  6  1 2  4  9  
I n d i a n  Food F i s h  0  4  6  0  6  1 7 1  3  11 236  
Mainstem E s c a p e .  1 8 0  8 , 0 3 2  0  1 , 3 5 5  3 3 , 0 3 5  6 6 1  1 , 8 3 6  4 5 , 0 9 9  

C a t c h  29  5 , 4 3 3  0  i ,  850 2 0 , 6 4 9  2 6 6  1 , 4 2 9  2 9 , 6 5 6  
Escapemen t  180  8 , 0 3 2  0  1 , 3 5 5  3 3 , 0 3 5  6 6 1  1 , 8 3 6  45 ,099  
T o t a l s  209 1 3 , 4 6 5  0  3 , 2 0 5  5 3 , 6 8 5  926  3 , 2 6 5  7 4 , 7 5 5  

1 9  90 
106-41642 0  0  0  798 474 0  639  1 9 1 1  
106-30 0  0  0  559 314 0  202  1 0 7 5  
108 25  369 5 1  73 3 , 1 6 9  0  5 5 3  4239 
106-41T 0  0  0  1 3  2 5  0  11 4  9  
106-30T 0  0  0  1  1 0  0  2  
108T 2  2  5  3  4  2 0 3  0  3 7  275  
S t i k i n e  T e s t  4  2  9  2  3  9  8 8 9  5  92 1 , 0 6 0  
L . R .  Commerc ia l  60 315  2  4  723 7 , 7 4 2  1 2 8  509  9 , 5 0 1  
U . R .  Commerc ia l  0  1  0  2  4  0  0  4  4  7  
I n d i a n  Food F i s h  1  8  1 1 1  2 5 3  1 2  6  302  
Mains t em E s c a p e .  1 2  1 , 4 2 3  1 0 6  590 1 8 , 3 4 2  1 1 8  1 , 9 9 0  2 2 , 5 8 1  

C a t c h  9  2  7  4  8  8 1  2 , 2 2 3  1 3 , 1 1 0  1 3 4  2 , 0 7 3  1 8 , 4 6 1  
Escapemen t  1 2  1 , 4 2 3  1 0 6  590 1 8 , 3 4 2  1 1 8  1 , 9 9 0  2 2 , 5 8 1  
T o t a l s  104  2 , 1 7 0  1 8 7  2 , 8 1 3  3 1 , 4 5 2  2 5 2  4 , 0 6 3  4 1 , 0 4 2 . :  
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Age-Spec i f ic  C a t c h  and  Escapement  

Year and  Area  0.2 0 .3  0.4 1.2 1 .3  2.2 2.3 T o t a l  

1 9 9 1  
106-41642 0 0 
106-30 0 0 
108 68 1 ,529 
108T 2 4 5 
S t i k i n e  T e s t  1 0  70 
L .  R. Commercial 1 3 6  528  
U.R. Commercial 2 6 
I n d i a n  Food F i s h  9 3 6 
Mainstem Escape .  346  3,069 

c a t c h  227 2,214 24 3,346 11,999 1 6 2  609 18,581 
Escapement 346  3,069 0 9,727 28,325 1,257 2,154 44,877 

a /  The d i s t r i c t  t e s t  f i s h e r y  s t o c k  and  a g e  c o m p o s i t i o n s  a r e  e s t i m a t e d  t o  b e  t h e  same a s  
t h e  commercial  c a t c h  when no o t h e r  d a t a  a r e  a v a i l a b l e .  
b /  The i n  r i v e r  test f i s h e r y  s t o c k  and  a g e  c o m p o s i t i o n s  a r e  e s t i m a t e d  t o  b e  t h e  same a s  
t h e  commercial  c a t c h  when no o t h e r  d a t a  a r e  a v a i l a b l e .  
c /  The upper  r i v e r  commercial  and I n d i a n  food  f i s h e r y  c a t c h e s  a r e  assumed t o  be  1 0 %  
non-Tahl tan  o r i g i n  w i t h  t h e  non-Tahltan f i s h  h a v i n g  t h e  same a g e  c o m p o s i t i o n  a s  non- 
T a h l t a n  p o r t i o n  o f  t h e  t e s t  f i s h e r y  c a t c h e s .  
d /  Assumes a l l  f i s h  c a p t u r e d  a t  Kakwan P o i n t  were r e l e a s e d  a l i v e  and  a c c o u n t e d  f o r  
e l s e w h e r e  (numbers  s m a l l )  . 
e /  The 1983 age-compos i t ion  o f  non-Tahl tan  sockeye  salmon i n  t h e  District 1 0 8  c a t c h  i s  
assumed t o  be  t h e  same a s  i n  D i s t r i c t  106 .  
f /  In  1983 t h e  f r a c t i o n  o f  t h e  D i s t r i c t  108  sockeye  c a t c h  c o m p r i s e d  o f  T a h l t a n  f i s h  i s  t h e  
a v e r a g e  o f  1985-1989.  



Appendix A.3. Age-specific catch and escapement of Stikine River sockeye 
salmon, 1983-1991. 

A g e - S p e c i f i c  C a t c h  and Escapement  

Year and  Area  0.2 0 . 3  0 .4  1 .2  1 . 3  2 . 2  2 . 3  T o t a l  

108 1 2  6  0  1 4  1 0 8  1 7  . 1 5 6  
L.R. Commercial  1 1 6  216 0  2 ,144  1 2 , 1 9 5  2 3 1  955 15.857 
U .  R .  Commercial  1 1 0  2  2  550  2  3  8  614 
I n d i a n  Food F i s h  6  11 0  164 4,164 1 6  288 4 ,649  
Escapement  370 691  0  5 ,020  41,236 657 2 , 5 8 8  50 ,563  

C a t c h  123  254 0  2 , 4 9 1  21 ,918  250 1 , 9 0 1  2 6 , 9 3 8  
Escapement 370 691 0  5,020 41 ,236  657 2 , 5 8 8  5 0 , 5 6 3  
T o t a l s  4  93 945 0  7 , 5 1 1  63 ,154  907 4 ,490  7 7 , 5 0 1  

1984 
106  
108 
106-41T 
108T 
L .  R .  Commercial 
U . R .  Commercial 
I n d i a n  Food F i s h  
Escapement  

C a t c h  
Escapement  
T o t a l s  

1985 
106-41642 
106-30 
108 
106-41T 
108T 
S t i k i n e  T e s t  
L.R. Commercial 
U . R .  Commercial 
I n d i a n  Food F i s h  
Escapement 

C a t c h  6  9  
Escapement 835 
T o t a l s  904 

1986 
106-41642 0  0 0  82 1 , 7 4 0  0  749 2 , 5 7 1  
106-30 0  0 0  70 0  0  4  6  11 6  
108 17 264 0  147 2 ,750  0  73 3 , 2 5 1  
106-41T 0  0 0 2  8  0  7 1 7  
106-3CT 0  0 0  0  0  0  0  0  
lO8T 1 11 0  2  0 379 1 2  4  1 464 
S t i k i n e  T e s t  2  5  0  4  1 360 - 9  1 6  434 
L . R .  Commercial 1 0 3  2  5 6 0  1 , 3 7 8  9 , 6 6 1  340  674 1 2 , 4 1 1  
U . R .  Commercial 1 2 0  17  728 9  5  8  815 
I n d i a n  Food F i s h  3  8 0  90 3 , 7 6 0  47 299 4 ,208  
Escapement 244 61 1 0  4 ,558  42 ,563  931 2 ,282  51 ,190  

C a t c h  127 54 6 0  1 , 8 4 8  1 9 , 3 8 6  417 1 , 9 6 3  24 ,287  
Escapement 244 61 1 0  4 ,558  42 ,563  931  2 , 2 8 2  5 1 , 1 9 0  
T o t a l s  371 1 , 1 5 7  0  6 , 4 0 6  61,950 1 , 3 4 8  4 ,245  75 ,477  
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Age-Spec i f ic  C a t c h  and  Escapement 

Year and  Area  0.2 0.3 0.4 1.2 1.3 2.2 2.3 T o t a l  

1987 
106-41642 0 0 0 0 752 0 661 1,413 
106-30 0 0 0 0 919 0 12 931 
108 0 360 0 156 72 6 52 124 1,418 
106-41T 0 0 0 0 2 6 0 2 2 48 
106-30T 0 0 0 0 14 0 0 14 
108T 0 5 6 0 26 141 6 25 254 
S t i k i n e  T e s t  8 168 2 147 1,223 28 151 1,726 
L.R. Commercial 9 6 533 0 1,080 3,832 158 438 6,138 
U.R. Commercial 0 7 0 13 404 10 6 3 4 98 
I n d i a n  Food F i s h  2 4 1 1 80 2,417 6 1 377 2,979 
Escapement 130 2,905 37 2,381 19,604 362 2,562 27,981 

C a t c h  
Escapement 
T o t a l s  

1988 
106-41642 
106-30 
108 
106-41T 
108T 
S t i k i n e  T e s t  
L.R. Commercial 
U.R. Commercial 
I n d i a n  Food F i s h  
Escapement 

C a t c h  404 1,142 12 5,053 11,292 777 1,099 19,779 
Escapement 463 2,344 0 5,328 15,699 753 790 25,377 
T o t a l s  867 3,486 12 10,381 26,990 1,529 1,889 45,156 

1989 
106-41642 0 0 0 366 3,559 0 862 4,787 
106-30 0 0 0 932 148 0 305 1.385 
108 27 2,292 0 290 5,570 0 179 8,358 
106-41T 0 0 0 2 13 0 2 17 
108T 2 196 0 4 6 526 0 19 788 
S t i k i n e  T e s t  0 2 3 6 0 89 1,142 4 6 94 1,607 
L.R. Commercial 0 2,654 0 855 12,329 679 662 17,179 
U.R.  Commercial 0 10 0 5 9 351 27 4 7 4 93 
I n d i a n  Food F i s h  0 4 6 0 282 1,679 13 1 223 2,360 
Escapement 180 8,032 0 2,436 38,940 1,160 2,668 53,415 

Ca:ch 29 5,433 0 2, 920 25,317 883 2,392 36, 974 
Escapement 180 8,032 0 2,436 38,940 1,160 2,668 53,415 
T o t a l s  209 13,465 0 5,356 64,256 2,042 5,060 90,389 

1 9 9 C  
106-41642 0 0 0 918 749 216 829 2,712 
106-30 0 0 0 629 314 0 246 1,189 
108 2 5 3 6 9 5 1 238 4,028 9 9 710 5,519 
106-21T 0 0 0 14 4 1 6 19 80 
106-41T 0 0 0 1 1 0 0 2 
1 08T 2 25 3 16 255 6 4 8 356 
s t i k i n e  T e s t  4 2 9 2 165 1,501 4 9 191 1,941 
L.R. Commercial 6 0 315 24 1,781 10,860 5 67 923 14,530 
U.R. Commercial 0 1 0 6 7 342 25 3 6 472 
I n d i a n  Food F i s h  1 8 1 426 2,191 162 233 3,022 
Escapement 12 1,423 106 2,866 28,978 997 3,126 37,508 

C a t c h  9 2 748 81 4,255 20,282 1,130 3,236 29,823 
Escapement 12 1,423 106 2,866 28,978 997 3,126 37,508 
T o t a l s  104 2,170 187 7,121 49,260 2,127 6,362 67,331 \ 



Appendix A . 3 .  (Page 3 of 3 )  

Age-Specific Catch and Escapement 

Year and Area 0 . 2  0.3 0 .4  1 .2  1 .3  2.2 2.3 T o t a l  

S t i k i n e  T e s t  1 0  70 0 489 1,540 1 5 6  111 2,376  
L . R .  Commercial 1 3 6  528 0 3,073 12,029 1,093 705 17;563 
U.R. Commercial 2 6 0 70 60 9 3 8 3 6 7 6 1  
Indian  Food F i s h  9 3 6 0 409 3,553 224  208  4,439 
Escapement 346  3,069 0 14 ,101  69,230 3,959 4,307 95,012 

Catch 227 2,214 24 7,536 46,494 1,756 1,058 59,307 
Escapement 346  3,069 0 14,101 69,230 3,959 4,307 95,012 
T o t a l s  574 5,283 24 21,637 115,723 5,715 5,366 154,319 

a /  The d i s t r i c t  test  f i s h e r y  s tock  and age composi t ions  a r e  e s t i m a t e d  t o  be  t h e  same a s  
commercial c a t c h  when no o t h e r  d a t a  a r e  a v a i l a b l e .  
b/ The i n  r i v e r  test  f i s h e r y  s tock  and age composi t ions  a r e  e s t i m a t e d  t o  be t h e  same a s  
t h e  commercial c a t c h  when no o t h e r  d a t a  a r e  a v a i l a b l e .  
c /  The age  composi t ions  o f  t h e  upper r i v e r  commercial and Ind ian  food f i s h e r y  c a t c h e s  a r e  
assumed t o  be t h e  same a s  t h e  Tahl tan  escapement f o r  Tah l t an  f i s h  and a s  t h e  lower r i v e r  
t e s t  o r  commercial c a t c h e s  f o r  t h e  non-Tahltan f i s h .  
d /  Assumes a l l  f i s h  cap tu red  a t  Kakwan Po in t  were r e l e a s e d  a l i v e  and accounted  f o r  
e lsewhere  (numbers sma l l )  . 
e /  In 1983 t h e  age composit ion of S t i k i n e  sockeye salmon i n  t h e  D i s t r i c t  108 c a t c h  i s  
assumed t o  be t h e  same a s  i n  D i s t r i c t  106.  
f /  I n  1983 t h e  f r a c t i o n  of t h e  D i s t r i c t  108  sockeye c a t c h  comprised o f  S t i k i n e  f i s h  i s  t h e  
average  of 1985-1989.  



~ p p e n d i x  A . 4 .  Brood t a b l e s  f o r  S t i k i n e  sockeye salmon. 

Spawners  R e c r u i t s  

Year Number 0.2 0.3 0.4 1.2 1.3 2.2 2 .3  T o t a l  

T a h l t a n  
1978 22,788 33,710 7 1  1 ,940 35,720 
1979  10,211 1,445 24,695 443 2 , 0 8 1  28,664 
1980  11,018 13,690 106,164 332  2 ,685 122,870 
1 9 8 1  50,790 2,634 30,501 3 2 1  2 ,123 35,579 
1982 28,257 286 11,343 302  1,056 12,987 
1983 21,256 468 5,206 407 1,795 7,876 
1984 32,777 2,742 10,572 1,116 2,299 16,729 
1985 67,326 2,151 17 ,808  1,874 2,603 24,437 
1986 20,280 4,307 75,399 4,296 84,002 
1987 6,958 8,565 8,565 
1988 2,536 
1989 8,316 

Non-Tahltan 
1978 22,788 a /  0 29,444 837  3,039 33,320 
1979 16,608 945 2 6,067 23,044 1,034 6,941 38,032 
1980 30,806 493 3,899 3 6  12,067 76,500 1,952 1 ,561 96,508 
1 9 8 1  61, 615 846  9,957 0 7,000 31,449 1,027 2,313 52,592 
1982 19, 964 904 1,157 40 6,120 18,715 3 7 5  834 28,146 
1983 29,307 3 7 1  4,070 1 2  3,415 21,784 1,122 3,265 34,039 
1984 38,107 236  3,486 0 7,639 53,685 926 4,063 70,035 
1985 90, 617 867 13,465 ' 187 3,205 31,452 2 5 2  2,895 52.324 
1986 30, 910 209  2 ,170 24 2,813 42,054 1 ,496  48,766 
1987 21,023 104 5,470 13,666 19 ,241  
1988 22 ,841  595 5 95 
1989 45,099 

S t i k i n e  
1978 45,576 0 63,154 907 4,979 69,041 
1979 26,819 945 2 7,511 47,739 1 ,477 9,022 66,696 
1980 41,824 493 3,899 36  25,757 182,664 2 ,283 4,245 219,378 
1 9 8 1  112,405 846  9,957 0 9,634 61,950 1,348 4,436 88,171 
1982 48,221 904 1,157 40 6,406 30,058 677 1,889 41,132 
1983 50,563 3 7 1  4,070 1 2  3,883 26,990 1 ,529 5,060 41,915 
1984 70,884 2 3 6  3,486 0 10,381 64,256 2,042 6,362 86,764 
1985 157, 943 867 13,465 187 5,356 49,260 2,127 5,497 76,760 
1986 51,190 2 0 9  2,170 24 7 ,121 117,453 5 ,792 132,768 
1987 27, 981  104 5,470 22,231 27,805 
1988 25,377 595 595 
1989 53,415 

a /  1978 brood  s t o c k  e s t i m a t e d  by d o u b l i n g  T a h l t a n  escapement  



~ppendix A.5. Smolt-recruit relationship for Tahltan sockeye salmon. 

Smolt Recruits 
Percent 

Year Number 1.2 1.3 2.2 2.3 Total Survival 



~ppendix A.6. Spawner-smolt relationship for Tahltan sockeye salmon, 
1982-1989. Calculations are based on the assumption of age-1. 
smolt . 

I 

Smolt 
Brood Per 
Year Spawners Smolt Spawner j 

1982 28,257 219702 8 . 
1983 21,256 613531 2 9 1 

1984 32,777 244330 7 
1985 67,326 810432 12 Y 1  1986 20,280 1170136 5 8 
1987 6,958 580574 8 3 
1988 2,536 607645 240 
1989 8,316 1487265 17 9 

Average 7 7 



~ppendix B.1. Age and stock compositions of female sockeye salmon caught in 
the Stikine River test fishery, 1991. Sex specific age 
compositions were calculated and the smoothed stock 
composition of the sampled females was expanded to the catch 
by age. 

Age Composition 

Week 0.2 0.3 0.4 1.2 1.3 1.4 2.2 2.3 Total 

Proportion of age class composed of Tahltan fish 
2 5 1.000 0.750 1.000 

Catch of Tahltan fish 
2 5 0 13 0 3 16 

Total 128 536 7 9 3 4 777 
Prop. 0.165 0.690 0.102 0.044 1.000 

Proportion of age class composed of non-Tahltan fish 
25 1.000 1.000 1.000 0.000 0.250 1.000 0.000 0.400 
26 1.000 1.000 1.000 0.065 0.031 1.000 0.002 0.050 
27 1.000 1.000 1.000 0.116 0.088 1.000 0.009 0.122 
28 1.000 1.000 1.000 0.197 0.224 1.000 0.030 0.267 
29 1.000 1.000 1.000 0.316 0.462 1.000 0.099 0.488 
30 1.000 1.000 1.000 0.465 0.719 1.000 0.282 0.714 
31 1.000 1.000 1.000 0.620 0.884 1.000 0.582 0.867 
32 1.000 1.000 1.000 0.754 0.958 1.000 0.832 0.945 
33 1.000 1.000 1.000 0.852 0.985 1.000 0.946 0.978 
34 1.000 1.000 1.000 0.916 0.995 1.000 0.984 0.992 
35 1.000 1.000 1.000 0.953 0.998 1.000 0.996 0.997 

Catch of non-Tahltan fish 
2 5 0 0 0 0 4 0 0 2 6 
2 6 0 0 0 0 1 0 0 0 1 
2 7 0 8 0 6 2 2 0 0 2 3 8 
2 8 0 5 0 8 4 2 0 1 2 5 8 
2 9 0 7 0 10 7 6 1 2 5 101 
3 0 0 9 0 16 73 1 6 11 11 6 
3 1 0 4 0 4 16 0 2 0 2 6 
32 0 2 0 8 4 3 1 0 5 5 9 
33 0 4 0 9 61 0 1 0 7 5 
3 4 1 0 C 5 2 8 1 0 0 3 5 
3 5 0 2 0 3 2 0 2 0 9 .  

Total - 1 4 1 0 69 368 4 14 2 7 52 4 
Prop. 0.002 0.078 0.000 0.132 0.702 0.008 0.027 0.052 1.000 



~ p p e n d i x  B . 2 .  Age and s t o c k  compos i t ions  o f  male sockeye salmon caught  i n  
t h e  S t i k i n e  River  tes t  f i s h e r y ,  1991. Sex s p e c i f i c  age  
compos i t ions  w e r e  c a l c u l a t e d  and  t h e  smoothed s t o c k  
compos i t ion  of t h e  sampled f e m a l e s  was expanded t o  t h e  c a t c h  
by age .  

Tahl tan 

Week 0.2 0.3 0.4 1.2 1.3 1.4 2.2 2.3 T o t a l  

P ropor t ion  of 
2 5 
2 6 
2 7 
2 8 
2 9 
3 0 
3 1 
32 
3 3 
3 4 
3 5 

age c l a s s  composed of Tahl tan f i s h  
1.000 0.750 1.000 

Catch of Tahl tan f i s h  
2 5 3 10 0 0 13 - - 

2 6 1 3 4 0 1 3 6 
2 7 5 1 17 6 13 11 251 
2 8 33 95 8 9 145 
2 9 4 4 68 19 6 137 
3 0 32 2 0 11 3 66 
3 1 7 2 1 0 10 
3 2 2 1 0 0 3 
33 3 0 0 0 3 
3 4 1 0 0 0 1 
3 5 0 0 0 0 0 

Tota l  177 406 5 2 30 665 
Prop. 0.266 0.611 0.078 0.045 1.000 

Proport ion of age c l a s s  composed of non-Tahltan f i s h  
25 1.000 1.000 1.000 0.000 0.250 1.000 0.000 0.400 
26 1.000 1.000 1.000 0.065 0.031 1.000 0.002 0.050 
27 1.000 1.000 1.000 0.116 0.088 1.000 0.009 0.122 
28 1.000 1.000 1.000 0.197 0.224 1.000 0.030 0.267 
29 1.000 1.000 1.000 0.316 0.462 1.000 0.099 0.488 
30 1,000 1.000 1.000 0.465 0.719 1.000 0.282 0.714 
31 1.000 1.000 1.000 0.620 0.884 1.000 0.582 0.867 
32 1.000 1.000 1.000 0.754 0.958 1.000 0.632 0.945 
33 1.000 1.000 1.000 0.852 0.985 1.000 0.946 0.978 
34 1.000 1.000 1.000 0.916 0.995 1.000 0.984 0.992 
35 1.000 1.000 1.000 0.953 0.998 1.000 0.996 0.997 

Catch of non-Tahltan f l s h  
2 5 0 0 0 0 3 0 0 0 3 
2 6 0 0 0 0 1 1 0 0 2 
2 7 3 3 0 7 17 3 0 2 35 
2 8 0 4 0 8 2 8 0 0 3 4 3 
2 9 0 7 0 2 1 5 9 1 2 5 95 
3 0 4 3 0 2 7 52 0 4 7 9 7 
3 1 0 1 0 12 13 1 1 1 2 9 
32 1 4 0 8 16 1 0 0 30 
33 1 6 0 18 18 0 3 1 4 7 
3 4 0 0 0 12 15 0 1 0 28 ' 
3 5 0 0 0 0 1 0 0 0 1 

T o t a l  - 9 2 8 0 113 223 7 11 19 410 
Prop. 0.022 0.068 0.000 0.276 0.544 0.017 0.027 0.046 1.000 



~ p p e n d i x  B . 3 .  Age and s t o c k  compositions of sockeye salmon i n  t h e  S t i k i n e  
River  test  f i s h e r y  ca t ches  and i n r i v e r  run, 1 9 9 1 .  Sex 
s p e c i f i c  age compositions were c a l c u l a t e d  and t h e  smoothed 
s tockcomposi t ion of t h e  sampled females was expanded t o  t h e  
c a t c h  and run by age.  

Age Composltlon 

Week -0 - 2  0 . 3  0 .4  1 . 2  1 . 3  1 . 4  2 .2  L - 3  T o t a l  

'sum 3 U 5 9 42 
Prop 0 . 2 1 2  0 .653 

Propor t i on  o t  age run of Tahl tan f l s h  
2  5  0 .000  0 .003  
2  6 0 . 0 0 4  0 .067  
7 7 0 .068  0 .284 

Pro .  
s urn YiLSg; UqiiE O i E  O i E L S  :iE 
Catch o t  non-Tahltan t l s h  

2  5  0  0  0  0  7  0  0  2  9 
2  6 0  0  0  0  2  1 0  0  3  
2  7  3 11 0 1 3  3  9  3  0  4 7  3  
2  8  0  9  0  1 6  7  0  0  1 5  1 0  1 
2  9 0  1 4  0  3  1 1 3 5  2  4  1 0  1 9  6  
3 0  4 1 2  0  4  3 1 2 5  1 1 0  1 8  2 1 3  
3  1 0  5 0  1 6  2  9  1 3  1 5 5  
32  1 6  0  1 6  5  9 2  0  5 8  9  
3  3  1 1 0  0  2  7  7  9 0  4  1 1 2 2  
3  4  1 0  0  1 7  4  3  1 1 0 6  3  
3  5 0  2  0  3  3  0  2  0  1 0  

Sum 1 0  6 9 U 182 5 9 1  11 2 !J 4 6 934 
Prop 0 . 0 1 1  0 .074  0 .000 0 . 1 9 5  0 . 6 3 3  0 .012 0 .027 0 .049  1 . 0 0 0  

r t i o n  of run composed of non-Tahltan fish 
0 .000  0 .000  0 .000  0 .000  0 . 0 0 1  0 .000  
0 .000  0 .000  0 .000  0 .000  0 . 0 0 3  0 . 0 0 1  
0 . 0 0 3  0 .010  0 .000  0 .012  0 .035 0 . 0 0 3  
0 .000  0 .008  0 .000 0 .014  0 . 0 6 3  0 .000  
0 .000  0 . 0 0 9  0 .000  0 .020  0 .087  0 . 0 0 1  
0 . 0 0 3  0 .010 0 .000  0 . 0 3 6  0 .104 0 . 0 0 1  
0 .000  0 .017 0 .000  0 .054 0 .098  0 . 0 0 3  
0 . 0 0 1  0 .007  0 .000  0 .019 0 .069  0 .002  
0 . 0 0 1  0 .004  0 . 0 0 0  0 .020  0 .062  0 .002  
0 . 0 0 1  0 .000  0 . 0 0 0  0 . 0 2 5  0 . 0 6 3  0 . 0 0 1  
0 .000  0 . 0 1 1  0 .000  0 .017 0 .017 0 .000  



~ p p e n d i x  B.4. Migratory t iming  of t h e  sockeye run i n  t h e  S t i k i n e  River,  
1991. Sex s p e c i f i c  age compositions were c a l c u l a t e d  and t h e  
smoothed s tock  composition of t h e  sampled females  was expanded 
t o  t h e  run by age.  

Prop. of Catch Catch and E f f o r t  Migratory Timing 

non- S td .  non- 
Week Tahl tan Tahl tan D r i f t s  Catch CPUE Tahltan Tahl tan 

2 5 0.763 0.237 55 2 0.036 0.002 0.001 
2 6 0.958 0.042 5 0 25 0.500 0.041 0.002 
2 7 0.885 0.115 5 0 146 2.920 0.221 0.029 
2 8 0.775 0.225 4 0 83 2.075 0.138 0.040 
2 9 0.584 0.416 3 9 61 1.564 0.078 - 0.056 
3 0 0.384 0.616 5 0 74 1.480 0.049 0.078 
3 1 0.236 0.764 2 0 25 1.250 0.025 0.082 
32 0.073 0.927 4 0 23 0 -575 0.004 0.046 
3 3 0.050 0.950 5 0 25 0.500 0.002 0.041 
3 4 0.016 0.984 6 0 29 0.483 0.001 0.041 
3 5 0.000 1.000 5 5 10 0.292 0.000 0.025 

11.675 0.561 0.439 

F i n a l  Est imates  f o r  1991 
Tahltan 67,393 non-Tahltan 52,758 S t i k i n e  120,151 



~ppendix B.5. Age and stock compositions of female sockeye salmon caught in 
the Stikine River commercial fishery, 1991. Sex specific age 
compositions were calculated and the stock composition of the 
sampled females was expanded to the catch by age. 

T a h l t a n  Non-Tahl tan 

Week 1 . 2  1 . 3  2 . 2  2 . 3 T o t a l  0 .2  0 . 3  0 .4  1 . 2  1 . 3  1 . 4  2 . 2  2 . 3 T o t a l  

Age a n d  S t o c k  C o m p o s i t i o n s  o f  Samples  
25  0  0  0  0  0  0  0  0  0  0  0  0  0  0  
2  6  2  1 7  0  0  1 9  0  0  0  0  7  0  0  0  7  
2  7  7  70 2  1 80 0  1 0  0  11 0  0  1 1 3  
28 10 46 1 0  57 0  3  0  0  7  0  0  1 11 
29 1 3  28 1 0  3  54 1 4  0  2  1 3  0  0  2  2 1  
3  0  7  14 5  0  26 1 6  0 2  24 1 1 4  38 
3 1 4  2  1 0 7  2  1 4  0  1 0  33 1 2 3  - 63 
32 0  4  1 0  5  0  7  0  11 43 1 0  3  65 
3  3  0  0  0  0  0  0  4  0  3  22 0  3  0  32  
3  4 0  0  0  0  0  0  2  0  2  1 0  1 0  0  1 5  
3 5  0  0  0  0  0  0  0  0  0  0  0  0  0  0  

T o t a l  43 1 8 1  20 4  248 4  4 1  0  30 170  4  6  1 4  265 

A g e  a n d  S t o c k  C o m p o s i t i o n s  o f  Samples  
25 0 .000  0 .000  0 .000  0 .000  0.000 1 . 0 0 0  1 .000  1 .000  0 .000  0.000 0.000 0 . 0 0 0  0 .000  0 .000  
26 1 . 0 0 0  0 .708  0 .000  0 .000  0.731 1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  0 .000  0.292 0.000 0 .000  0.000 0 . 2 6 9  
27 1 . 0 0 0  0 .864  1 . 0 0 0  0 . 5 0 0  0.860 1 .000  1 .000  1 .000  0 .000  0.136 0 .000  0 .000  0.500 0 .140  
28 1 . 0 0 0  0 .868  1 . 0 0 0  0 .000  0 .838  1 .000  1 .000  1 .000  0 .000  0.132 0 .000  0 .000  1 . 0 0 0  0 . 1 6 2  
29 0 . 8 6 7  0 . 6 8 3  1 . 0 0 0  0 .600  0 .720  1 .000  1 . 0 0 0  1 .000  0 .133  0 .317  0 .000  0 .000  0.400 0 .280  
30 0 . 7 7 8  0 .368  0 . 8 3 3  0 .000  0 .406  1 . 0 0 0  1 . 0 0 0  1.000 0 .222  0 .632  0 .167  0 .167  1 . 0 0 0  0 .594  
31 0 . 2 8 6  0 , 0 5 7  0 . 3 3 3  0 .000  0.100 1 .000  1 . 0 0 0  1.000 0 .714  0 .943  0.500 0 .667  0 .000  0 .900  
32 0 . 0 0 0  0 .085  0.000 0 .000  0 .071  1 . 0 0 0  1 .000  1 .000  1 .000  0.915 0 .000  0.000 1 . 0 0 0  0 .929  
33 0 . 0 0 0  0 .000  0.000 0.000 0.000 1 .000  1 .000  1 . 0 0 0  1 . 0 0 0  1 . 0 0 0  0.000 1 . 0 0 0  0 .000  1 . 0 0 0  
34 0 .000  0 .000  0 .000  0 .000  0.000 1 .000  1 . 0 0 0  1 .000  1 . 0 0 0  1 .000  0.000 0 .000  0 .000  1 .000  
35 0 . 0 0 0  0 .000  0 .000  0 .000  0 .000  1 .000  1 . 0 0 0  1 .000  0 .000  0 .000  0.000 0 . 0 0 0  0.000 0 .000  

P r o p . 0 . 1 7 3  0 , 7 3 0  0 . 0 8 1  0 . 0 1 6  1 . 0 0 0  0 . 0 1 5  0 . 1 5 5  0.000 0 .113  0.642 0.015 0 .023  0 . 0 5 3  1 . 0 0 0  
To ta10 .084  0 .353  0 . 0 3 9  0 .008  0 .483  0.008 0.080 0 .000  0.058 0 .331  0 .008  0 .012  0 . 0 2 7  0 . 5 1 7  

Age a n d  S t o c k  C o m p o s i t i o n s  o f  C a t c h  
2  5 0  0  0  0  0  0  0  0  0  0  0  0  0  0  
2  6  6  51  0  0  57 0  0  0  0  2 1  0  0  0  2 1  
27 85 1096  24 12 1217 0  1 2  0  0  172 0  0  12 1 9 6  
28 534 2230 1 3 8  0  2902 0  59  0  0  339 0  0  1 1 9  517 
29 601 1160 402 98 2261 18 73 0  93 539 0  0  66 789 
30 94 190  57 0  341 8  45 0  27  325 8  11 61 485 
31 79 61 33  0  173  18 1 2 5  0  1 9 8  1013  9  65 8 1  1 5 0 9  
32 0  1 7  8  0  25 0  1 9  0  35 180 3  0  11 248 
3  3  0  0  0  0  0  0  8  0  6  50 0  6  0  70 
3  4 0  0  0  0  G v 7  0  4  37  4  4  0  5 6  r. 

3  5  0  0  0  0  C 0  0  0  0  0  0  0  0  0  

T o t a l  1399 4805 662 110 6976 4 4  348 0  363 2676 24 8 6  350 3891 
P r o p . 0 . 2 0 1  0 .689  0 . 0 9 5  0 . 0 1 6  1 .000  C.C;l 0 . 0 8 9  0 .000  0 . 0 9 3  0 .688  0 .006  0 .022  0 .090  1 . 0 0 0  



~ppendix B.6. Age and stock compositions of male sockeye salmon caught in 
the Stikine River commercial fishery, 1991. Sex specific age 
compositions were calculated and the stock composition of the 
sampled females was expanded to the catch by age. 

Tahltan Non-Tahltan 

Week 1.2 1.3 2.2 2.3 Total 

Age and 
25 
2 6 
2 7 
2 8 
2 9 
3 0 
3 1 
32 
3 3 
3 4 
3 5 

Stock Compositions of Samples 
0 0 0 0 0 0 0 0 0 0 0 0  0 0 
1 18 0 0 19 0 1 0 0 8 0 0 0 9 

Total 66 217 20 5 309 13 17 0 91 197 2 5 13 336 

Age and Stock Compositions of Samples 
25 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 1.000 0.000 0.000 0.000 
26 1.000 0.708 0.000 0.000 0.693 1.000 1.000 1.000 0.000 0.292 1.000 0.000 0.000 0.307 
27 1.000 0.864 1.000 0.500 0.838 1.000 1.000 1.000 0.000 0.136 1.000 0.000 0.500 0.162 
28 1.000 0.868 1.000 0.000 0.836 1.000 1.000 1.000 0.000 0.132 1.000 0.000 1.000 0.164 
29 0.867 0.683 1.000 0.600 0.718 1.000 1.000 1.000 0.133 0.317 1.000 0.000 0.400 0.282 
30 0.778 0.368 0.833 0.000 0.498 1.000 1.000 1.000 0.222 0.632 1.000 0.167 1.000 0.502 
31 0.286 0.057 0.333 0.000 0.148 1.000 1.000 1.000 0.714 0.943 1.000 0.667 0.000 0.852 
32 0.000 0.085 0.000 0.000 0.045 1.000 1.000 1.000 1.000 0.915 1.000 0.000 0.000 0.955 
33 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.000 1.000 
34 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.000 1.000 
35 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 1.000 0.000 0.000 0.000 

Sum 0.215 0.705 0.066 0.015 1.000 0.039 0.051 0.000 0.269 0.584 0.006 0.014 0.037 1.000 
Tota10.103 0.337 0.032 0.007 0.479 0.020 0.026 0.000 0.140 0.305 0.003 0.007 0.019 0.521 

Age aca Stock Compositions of the Catch 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 6 3 56 0 0 59 0 3 0 0 23 0 0 0 26 
27 110 1095 12 19 1236 24 12 0 0 172 12 0 18 238 
28 198 1012 79 0 1289 0 40 0 0 154 0 0 59 253 
29 206 673 128 55 1062 0 37 0 32 313 0 0 36 418 
3C 170 104 51 0 325 8 45 0 49 177 0 10 38 327 
31 113 31 15 0 159 45 36 0 281 514 9 30 9 924 
32 0 11 19 0 30 14 3 0 96 118 0 0 3 234 
3 3 0 0 0 0 0 0 0 0 17 39 0 0 4 60 
3 4 0 0 0 0 0 0 0 0 30 26 0 0 0 56 
3 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 800 2982 304 74 4160 91 176 0 505 1536 21 40 167 2536 
Prcp.O.192 0.717 0.073 0.018 1.000 0.036 0.069 0.000 0.199 0.606 0.008 0.016 0.066 1.000 



Appendix B . 7 .  Age and stock compositions of sockeye salmon caught in the 
Stikine River commercial fishery, 1 9 9 1 .  Sex specific age 
compositions were calculated and the stock composition of the 
sampled females was expanded to the catch by age. 

Age Class 

Week 0 . 2  0 . 3  0 . 4  1 . 2  1.3 1 . 4  2 . 2  2 . 3  Total 

Tahltan Sockeye Stocks 
2  5 0  0  0  0  0  
2  6  9  1 0 7  0  0  1 1 6  
2  7 1 9 5  2 , 1 9 1  3 6 31 2 , 4 5 3  
2  8  7 3 2  3 , 2 4 2  2 1 7  0  4 , 1 9 1  
2  9  8 0 7  1 , 8 3 3  5 3 0  1 5 3  3 , 3 2 3  
3  0  2 6 4  2 9 4  1 0 8  0 6 6 6  
3  1 1 9 2  9  2  4 8  0  3 3 2  
3 2  0  2 8  2 7  0  5  5 
3  3  0  0  0  0  0  
3 4  0  0  0  0  0  
3 5 0  0  0  0  0  

Total catch by stock and age 
2 , 1 9 9  7 , 7 8 7  9 6 6  1 8 4  1 1 1 3 6  

Proportion of age b'y stock 
0 . 1 9 7  0 . 6 9 9  0 . 0 8 7  0 . 0 1 7  1 . 0 0 0  

Proportion of age and stock by catch 
0 . 1 2 5  0 . 4 4 3  0 . 0 5 5  0 . 0 1 0  0 . 6 3 4  

Non-Tahltan Sockeye Stocks 
2  5 0  0  0  0  0  0  0  0  0  

Total catch by stock and age 
1 3 5  524  0 8 6 8  4 , 2 1 2  4 5  1 2 6  5 1 7  6 , 4 2 7  

Proportion of age by stock 
0 . 0 2 1  0 . 0 8 2  0 . 0 0 0  0 . 1 3 5  0 . 6 5 5  0 . 0 0 7  0 . 0 2 0  0 . 0 8 0  1 . 0 0 0  

Proportion of age and stock by catch 
0 . 0 0 8  0 . 0 3 0  0 . 0 0 0  0 . 0 4 9  0 .240  0 . 0 0 3  0 . 0 0 7  0 . 0 2 9  0 . 3 6 6  



~ppendix B.8. Sex specific age composition of Tahltan Lake sockeye 
escapement, 1991. 

B r o o d  Y e a r  a n d  A g e  C l a s s  

D a t e  a n d  1987 198 6 1986 1985 1985 
S t a t i s t i c a l  S a m p l e  
Week  1.2 1.3 2.2 2.3 3.2 T o t a l  S i z e  

A g e  C o m p o s i t i o n  o f  S a m p l e s  

7/14-7/20 M a l e s  0.058 0.870 0.043 0.029 0.000 1.000 69 
Week  29 F e m a l e s  0.026 0.923 0.009 0.043 0.000 1.000 117 

7/21-7/27 M a l e s  0.073 0.855 0.042 0.030 0.000 1.000 165 
Week  30 F e m a l e s  0.091 0.831 0.050 0.027 0.000 1.000 - 219 

7/28-8/03 M a l e s  0.040 0.720 0.100 0.140 0.000 1.000 50 
Week  31 F e m a l e s  0.141 0.772 0.065 0.022 0.000 1.000 92 

8/04-8/10 M a l e s  0.034 0.862 0.034 0.069 0.000 1.000 2 9 
Week  32 F e m a l e s  0.143 0.714 0.114 0.029 0.000 1.000 35 

8/11-8/17 M a l e s  0.000 0.750 0.000 0.250 0.000 1.000 8 
Week  33 F e m a l e s  0.391 0.304 0.261 0.043 0.000 1.000 23 

8/18-8/24 M a l e s  0.231 0.538 0.077 0.154 0.000 1.000 13 
Week  34 F e m a l e s  0.095 , 0.810 0.048 0.048 0.000 1.000 21 

8/25-9/07 M a l e s  0.333 0.333 0.000 0.167 0.167 1.000 6 
Wks 35636 F e m a l e s  0.286 0.571 0.143 0.000 0.000 1.000 7 

T o t a l s  M a l e s  0.071 0.815 0.050 0.062 0.003 1.000 340 
F e m a l e s  0.105 0.805 0.058 0.031 0.000 1.000 514 

A g e  C o m p o s i t i o n  o f  E s c a p e m e n t  

7/14-7/20 M a l e s  266 3,990 199 133 0 4,588 
Week 29 F e m a l e s  199 7,182 67 332 0 7,780 

A l l  F i s h  465 11,172 2 66 465 0 12,368 

7/21-7/27 M a l e s  632 7, 429 369 263 0 8,693 
Week 30 F e m a l e s  1,054 9,589 580 316 0 11,539 

A l l  F i s h  1, 686 17,018 94 9 57 9 0 20,232 

7/28-8/03 M a l e s  137 2,466 343 480 0 3,426 
Week 31 F e m a l e s  891 4,865 4 11 137 0 6,304 

A l l  F i s h  1,028 7,331 754 61 7 0 9,730 

8/04-8/10 M a l e s  
Week 32 F e m a l e s  

A l l  F i s h  

8/i:-8/17 M a l e s  
Week 33 F e m a l e s  

A l l  F i s h  

8/18-8/24 M a l e s  
Week 34 F e m a l e s  

A l l  F i s h  

8/25-9/07 M a l e s  
Wks 35636 F e m a l e s  

A l l  F i s h  

T o t a l s  M a l e s  1,318 16,329 1,015 1,223 62 19,948 
F e m a l e s  3,051 24,524 1,684 928 0 30,186 
A l l  F i s h  4,369 40,853 2,699 2,151 62 50,134 

P e r c e n t s  M a l e s  0.066 0.819 0.051 0.061 0.003 
F e m a l e s  0.101 0.812 0.056 0.031 0.000 
A l l  F i s h  0.087 0.815 0.054 0.043 0.001 





~ppendix C.2. Spawner recruit regression analysis of non-Tahltan sockeye 
returns and runs estimated with a jackknife proceedure. The 
brood forecasts (n=6) were made for the entire return from a 
spawning escapement. The age-specific run forecasts (n=7) 
were made by regressing the number of spawners on the return 
of each age and combining the predictions for the run in a 
given year. 

B r o o d  A g e - S p e c i t i c  Run F o r e c a s t s  
F o r e c a s t  
A l l  A g e s  A g e -  4 A w - 3  Age-  b T o t a l  

yea r  19 19 1980 19 I9 19 18 
C o n s t a n t  1.02218 -0.75370 0.83289 -1.73535 
S t d  E r r  o f  Y E s t  0.43092 0.53662 0.47889 0.78550 
R  S q u a r e d  0.57511 0.25318 0.57208 0.37477 
X C o e f f i c i e n t  ( s )  -0.00002 -0.00001 -0.00002 -0.00002 
S t d  E r r  of  C o e f .  0.00001 0.00001 0.00001 0.00001 
P r e d i c t e d  R e c r u i t s  34,804 10,304 27,179 2,487 39,970 
A c t u a l  R e c r u i t s  38,032 15,966 24,078 3,039 43,083 

Y e a r  1980 1981 1980 19 19 
C o n s t a n t  0.87345 -0.64512 0.60814 -2.16771 
S t d  E r r  o f  Y  E s t  0.26378 0.56330 0.31414 0.51466 
R  S q u a r e d  0.78167 0.27110 0.73227 0.37218 
X C o e f f i c i e n t  ( s )  -0.00002 -0.00001 -0.00002 -0.00001 
S t d  E r r  o f  C o e f .  0.00000 0.00001 0.00000 0.00001 
P r e d i c t e d  R e c r u i t s  45,516 14,615 32,516 1,502 48,633 
A c t u a l  R e c r u i t s  96,508 16,957 78,452 6,941 102,350 

Y e a r  1 9 1  
C o n s t a n t  1.04544 -0.61165 0.76989 -1.54102 
S t d  E r r  o f  Y  E s t  0.42551 0.56354 0.46901 0.72910 
R  S q u a r e d  0.58423 0.27138 0.53411 0.46776 
X C o e f f i c i e n t  ( s )  -0.00002 -0.00001 -0.00002 -0.00002 
S t d  E r r  o f  C o e f .  0.00001 0.00001 0.00001 0.00001 
P r e d i c t e d  R e c r u i t s  62,891 8,385 42,767 3,242 54,394 
A c t u a l  R e c r u i t s  52,592 7,277 32,476 1,561 41,314 

Year 1982 1983 1982 1981 
C o n s t a n t  1.22502 -0.56051 0.96560 -1.70773 
S c d  E r r  o f  Y  E s t  0.37850 0.53974 0.42662 0.77840 
R  S q u a r e d  0.71759 0.32111 0.67864 0.33821 
X C o e f f i c i e n t  ( s )  -0.00002 -0.00001 -0.00002 -0.00002 
S t d  E r r  o f  C o e f .  0.00001 0.00001 0.00001 0.00001 
P r e d i c t e d  R e c r u i t s  45,631 11,355 33,498 3,254 48,107 
A c t u a l  R e c r u i t s  28,146 7,485 19,090 2,313 28,888 

r e a r  
C o n s t a n t  
S t d  E r r  o f  Y  E s t  
R S q u a r e d  
X C o e f f i c i e n t  (s)  
S t d  E r r  o f  C o e f .  
P r e d i c t e d  R e c r u i t s  
A c t u a l  R e c r u i t s  

Year 1984 1985 1984 1983 
C o n s t a n t  1.01203 -0.56717 0.73964 -1.71305 
S t d  E r r  of Y E s t  0.41586 0.56363 0.45554 0.78732 
R S q u a r e d  0.64407 0.14514 0.61417 0.39315 
X C o e f f i c i e n t  (s)  -0.00002 -0.00002 -0.00002 -0.00002 
S t d  E r r  o f  C o e f .  0.00001 0.00002 0.00001 0.00001 
P r e d i c t e d  R e c r u i t s  54,145 13,068 37,700 2,818 53,585 
A c t u a l  R e c r u i t s  70,035 16,670 54,611 3,265 74,546 

C o n s t a n t  
S t d  E r r  o f  Y  E s t  
R  S q u a r e d  
X C o e f f i c i e n t  ( s )  
S t d  E r r  o f  C o e f .  
P r e d i c t e d  R e c r u i t s  
A c t u a l  R e c r u i t s  

Y e a r  198 1 1986 1985 
C o n s t a n t  -0.98727 0.75186 -1.42980 
S t d  E r r  o f  Y E s t  0.38708 0.47459 0.76859 \ 

R  S q u a r e d  0.20026 0.58333 0.30812 
X C o e f f i c i e n t  ( s )  -0.00001 -0.00002 -0.00003 
S t d  E r r  o f  C o e f .  0.00001 0.00001 0.00002 
P r e d i c t e d  R e c r u i t *  6,737 35,951 1,331 44,019 
A c t u a l  R e c r u i t s  18,355 41,743 2,763 62,861 



~ppendix C .3. Spawner recruit regression analysis of Stikine sockeye returns 
and runs estimated with a jackknife proceedure. The brood 
forecasts (n=6) were made for the entire return from a 
spawning escapement. The age-specific run forecasts (n-7) 
made by regressing the number of spawners on the return of 
each age and combining the predictions for the run in a given 
year. 

Brood A g e - S p e c l t i c  Run F o r e c a s t s  
F o r e c a s t  
A l l  Ages Age- 4 Age- 3 Age- fJ T o t a l  

y e a r  19 19 1980 19 19 19 18 
C o n s t a n t  0.99656 -0.91240 1.00772 -1.66535 
S t d  E r r  o f  Y E s t  0.71385 0.63391 0.75708 0.61753 
R Squared  0.39649 0.32010 0.43612 0.50803 
X C o e f f i c i e n t  (s)  -0.00001 -0.00001 -0.00001 -0.00001 
S t d  E r r  o f  Coef .  0.00001 0.00001 0.00001 0.00001 
P r e d i c t e d  R e c r u i t s  53,699 11,652 50,435 4,918 67,006 
A c t u a l  R e c r u i t s  66,696 29,656 49,216 4,979 83,851 

Year 1980 1981 1980 19 19 
C o n s t a n t  0.64964 -0.64099 0.64205 -2.07685 
S t d  E r r  of  Y E s t  0.38396 0.73516 0.54055 0.40190 
R Squared  0.60801 0.34408 0.51695 0.51126 
X C o e f f i c i e n t  (s)  -0.00001 -0.00001 -0.00001 -0.00001 
S t d  E r r  o f  Coef .  0 .00000 0.00001 0.00000 0.00000 
P r e d i c t e d  R e c r u i t s  55,489 16,771 49,779 2,673 69,223 
A c t u a l  R e c r u i t s  219,378 19,591 184,948 9,022 213,561 

Year 1981 1980 1981 1960 
C o n s t a n t  1.08601 -0.46155 0.99840 -1.62705 
S t d  E r r  of  Y E s t  0.71938 0.65889 0.75714 0.61518 
R Squared  0.44289 0.46078 0.43402 0.51731 
X C o e f f i c i e n t  ( s )  -0.00001 -0.00001 -0.00001 -0.00001 
S t d  E r r  of  Coef .  0.00001 0.00001 0.00001 0.00001 
P r e d i c t e d  R e c r u i t s  84,998 16,990 63,792 4,852 85,634 
A c t u a l  R e c r u i t s  88,171 7,563 63,298 4,246 75,107 

Year 1982 1983 1982 1981 
C o n s t a n t  1.31115 -0.48069 1.22001 -1.68578 
S t d  E r r  of  Y E s t  0.61871 0.66624 0.65532 0.61009 
R Squared  0.59660 0.44907 0.58832 0.45180 
X C o e f f i c i e n t  ( s )  -0.00001 -0.00001 -0.00002 -0.00001 
S t d  E r r  of  Coef .  0.00001 0.00001 0.00001 0.00001 
P r e d i c t e d  R e c r u i t s  92,997 17,165 77,542 5,690 100,397 
A c t u a l  R e c r u i t s  41,133 7,953 30,735 4,436 43,124 

Year 
C o n s t a n t  
S t d  E r r  of Y E s t  
R Squared  
X C o e f f i c i e n t  ( s )  
S t d  E r r  of Coef .  
P r e d i c t e d  R e c r u i t s  
A c t u a l  R e c r u i t s  

Year 9EZ 1985 1984 1983 
C o n s t a n t  1.08866 -0.40021 1.00979 -1.65820 
S t d  E r r  of  Y E s t  0.71939 0.71429 0.75624 0.61750 
R Squared  0.47635 0.30310 0.47656 0.51457 
X C o e f f i c i e n t  ( s )  -0.OOC01 -0.00002 -0.00001 -0.00001 
S t d  E r r  of  Coef .  0. OOOOi 0.00001 0.00001 0.00001 
P r e d i c t e d  R e c r u i t s  89,626 8,827 72,435 5,156 86,418 
A c t u a l  R e c r u i t s  86,764 18.821 66,299 5,060 90,180 

Year 
C o n s t a n t  
S t d  E r r  of  Y E s t  
R Squared  
X C o e f f i c i e n t  ( s )  
S t d  E r r  of  Coef .  
P r e d i c t e d  R e c r u i t s  
A c t u a l  R e c r u i t s  

Year 198 l 1986 1985 
C o n s t a n t  -1.09943 0.84311 -1.38747 
S t d  Err o f  Y E s t  0.54997 0.70020 0.58206 , i 

R Squared  0.24971 0.47120 0.46589 
X C o e f f i c i e n t  (s)  -0.00001 -0.00001 -0.00002 
S t d  Err o f  Coef .  0.00001 0.00001 0.00001 
P r e d i c t e d  Recru iCs  7,730 61,249 2,363 71,341 
A c t u a l  R e c r u i t s  26,920 121,438 5,366 153,724 



Appendix C . 4 .  Smolt r e c r u i t  r eg re s s ion  a n a l y s i s  of Tah l t an  sockeye runs 
e s t i m t e d  wi th  a jackkni fe  procedure.  n=4 and y f i x e d  

Without 1984 
Constant 0 
S t d  E r r  of Y Es t  22515.87 
R Squared 0 -588011 
No. of Observat ions 4 
Degrees of Freedom 3 
X C o e f f i c i e n t  (s)  0.050994 
S t d  E r r  of Coef. 0.014349 
P r e d i c t e d  Rec ru i t s  11,203 
Actual  Rec ru i t s  14,073 

Without 1985 
Constant 0 
S t d  E r r  of Y Est  16613.76 
R Squared 0.754267 
No. of Observat ions 4 
Degrees of Freedom 3 
X Coe f f i c i en t  (s)  0.058263 
S t d  E r r  of Coef. 0.011373 
P r e d i c t e d  Rec ru i t s  35,746 
Actual  Rec ru i t s  a 7,031 

Without 1986 
Constant 0 
S t d  E r r  of Y E s t  22507.66 
R Squared 0.593885 
No. of Observat ions 4 
Degrees of Freedom 3 
X C o e f f i c i e n t  (s)  0.050947 
S t d  E r r  of Coef. 0.014378 
Pred ic t ed  Rec ru i t s  12,448 
Actual  Rec ru i t s  15,516 

Without 1987 
Constant 0 
S t d  E r r  of Y Est  18995.66 
R Squared 0.724324 
No. of Observat ions 4 
Degrees of Freedom 3 
X Coef f i c i en t  (s)  0.059184 
S t d  Err  of Coef. 0.013952 
Pred ic t ed  Rec ru i t s  47,964 
Actual Rec ru i t s  23,374 

Without 1988 
Constant 0 
S t d  E r r  of Y Est  8917.491 
R Squared -0.77032 
No. of Observat ions 4 
Degrees of Freedom 3 
X Coe f f i c i en t  ( s )  0.026411 
S t d  E r r  of Coef. 0.008348 
Pred ic t ed  R e c r u i t s  30,905 
Actual  R e c r u i t s  84,184 



A p p e n d i x  C . 5 .  S i b i n g  r e g r e s s i o n  a n a l y s i s  of T a h l t a n  s o c k e y e  r u n s  e s t i m a t e d  
w i t h  a j a c k k n i f e  p r o c e d u r e .  n=7 

X I n  Year t 
Y i n  Y e a r  t+l 1':s Aii 
A l i  y e a r s  e x c e p t - ' P i -  - 

C o n s t a n t  
~ t d - E r r - o f  Y  E s t  
R S q u a r e d  
X C o e f f i c i e n t  (s) 
S t d  E r r  of C o e f .  
P r e d i c t e d  1 9 8 4  
A c t u a l  1 9 8 4  

A l l  y e a r s  except I Y  8 4  (x)  - I Y  8 3  [ Y  J 
C o n s t a n t  
S t d  E r r  o f  Y E s t  
R S q u a r e d  
X C o e f f i c i e n t  (s)  
S t d  E r r  o f  C o e f .  
P r e d i c t e d  1 9 8 5  
A c t u a l  1 9 8 5  

ALL y e a r s  except I Y U ~ [ X )  - I Y U ~ ( Y )  
C o n s t a n t  8 , 8 0 6  1 7 , 2 9 0  
S t d  E r r  o f  Y E s t  1 8 , 3 5 1  2 2 , 9 8 1  
R S q u a r e d  0 . 8 1 6  0 . 7 3 4  
X C o e f f i c i e n t  (s)  7 . 5 5 5  7 . 4 6 9  
S t d  E r r  o f  C o e f .  1 . 6 0 6  2 . 0 1 1  
P r e d i c t e d  1 9 8 6  , 2 8 , 7 0 8  3 6 , 9 6 5  
A c t u a l  1 9 8 6  3 0 , 5 0 1  3 3 , 7 9 3  

A l l  y e a r s  e x c e p t  1YUb (X) - 15877Y) 
C o n s t a n t  9 , 0 3 8  1 8 , 0 6 1  
S t d  E r r  o f  Y E s t  1 8 , 3 6 7  2 2 , 8 9 7  
R S q u a r e d  0 . 8 0 2  0 . 7 1 1  
X C o e f f i c i e n t  (s) 7 . 5 4 7  7 . 3 4 5  
S t d  E r r  of  C o e f .  1 . 6 7 8  2 . 0 9 2  
P r e d i c t e d  1 9 8 7  1 1 , 1 9 6  2 0 , 1 6 1  
A c t u a l  1 9 8 7  1 1 , 3 4 3  1 4 , 2 3 5  

A l l  y e a r s  except 1 Y U  l (X) - 1- 
C o n s t a n t  1 0 , 9 3 9  1 9 , 5 8 5  
S t d  E r r  o f  Y  E s t  1 7 , 9 9 4  2 2 , 3 6 9  
R S q u a r e d  0 . 8 0 1  0 . 7 1 4  
X C o e f f i c i e n t  (s)  7 . 3 3 4  7 . 1 8 0  
S t d  E r r  o f  C o e f .  1 . 6 3 5  2 . 0 3 3  
P r e d i c t e d  1 9 8 8  1 4 . 3 6 9  2 2 . 9 4 3  
A c t u a l  1 9 8 8  5 ;  2 0 6  9;  4 1 2  

A l l  y e a r s  e x c e p t  lYBB(x) - 19-831~1  
C o n s t a n t  1 2 , 2 4 3  2 0 , 4 1 7  
S t d  E r r  o f  Y E s t  1 5 , 9 0 0  2 0 , 5 3 0  
R S q u a r e d  0 . 8 5 1  0 . 7 7 0  
X C o e f f i c i e n t ( s )  7 . 4 2 2  7 . 3 5 1  
S t d  E r r  o f  C o e f .  1 . 3 9 0  1 . 7 9 5  
P r e d i c t e d  1 9 8 9  3 2 , 5 9 8  4 0 , 5 7 8  
A c t u a l  1 9 8 9  1 0 , 5 7 2  1 5 , 6 3 4  

A l l  y e a r s  e x c e p t  1ra9  ( x )  - IYYCRY- 
C o n s t a n t  1 0 , 4 5 7  1 8 , 0 5 5  
S t d  E r r  o f  Y  E s t  1 8 , 0 0 9  2 2 , 7 9 6  
R S q u a r e d  0 . 8 1 6  0 . 7 3 2  
X C o e f f i c i e n t  (s)  7 . 4 5 7  7 . 4 1 2  
S t d  E r r  o f  C o e f .  1 . 5 8 3  2 . 0 0 4  
P r e d i c t e d  1 9 9 0  2 6 , 4 9 8  3 4 , 0 0 0  
A c t u a l  1 9 9 0  1 7 , 8 0 8  2 6 , 2 8 9  

A l l  y e a r s  e x c e p t  lY9D [ x )  - 
C o n s t a n t  5 , 0 7 0  1 1 . 8 8 5  
S t d  E r r  o f  Y  E s t  
R S a u a r e d  
X ~ 6 e f f i c i e n t  (s)  
S t d  E r r  o f  C o e f .  
P r e d i c t e d  1 9 9 1  
A c t u a l  1 9 9 1  



~ p p e n d i x  C  . 6 .  S i b l i n g  r e g r e s s i o n  a n a l y s i s  o f  non-Tahltan sockeye  r u n s  
e s t i m a t e d  w i t h  a j a c k k n i f e  p r o c e d u r e .  n=7 

X I n  Year t 
Y i n  Year t+l f : f  i f  i f  n o  o :if o :if''.' 
A l l  y e a r s  e x c e p t  1rtc3TXI 

Cons tan t  
S t d  E r r  of  Y E s t  
R Squared 
X C o e f f i c i e n t  (s) 
S t d  E r r  of Coef .  
P r e d i c t e d  1 9 8 4  
A c t u a l  1 9 8 4  

A l l  y e a r s  e x c e p t  1 3 6 4  (x) - lYX!To 
Cons tan t  25,782 41,966 
S t d  E r r  of Y E s t  13,425 18,045 
R Squared 0.034 0 .016  
X C o e f f i c i e n t ( s )  1 . 1 5 0  1 .069  
S t d  E r r  of  Coef .  2 . 7 6 1  3 . 7 1 1  
P r e d i c t e d  1 9 8 5  39,663 54,866 
A c t u a l  1 9 8 5  76,500 103,290 

A l l  y e a r s  e x c e p t  I Y U ~ ( X )  - L Y U ~  (1) 
Const  a n t  10,234 
S t d  E r r  of Y E s t  15,556 
R Squared 
X C o e f f i c i e n t  ( s )  
S t d  E r r  of Coef .  
P r e d i c t e d  1 9 8 6  
A c t u a l  1 9 8 6  

A l l  y e a r s  e x c e p t  l Y U b ( x )  - I Y U I  ( Y )  
Cons tan t  12,356 
S t d  E r r  of Y E s t  13,567 
R Squared 0 .598  
X C o e f f i c i e n t  ( s )  4.584 
S t d  E r r  of  Coef.  1 . 6 8 1  
Predicted 1 9 8 7  40,412 
A c t u a l  1 9 8 7  18,715 

A l l  y e a r s  e x c e p t  I Y M  1 ( x )  - ~ Y U M - ( Y Y  
Cons tan t  11,520 
S t d  E r r  of Y E s t  16,220 
R Squared 0 .454  
X C o e f f i c i e n t  ( s )  4.370 
S t d  E r r  of Coef .  2 . 1 4 3  
P r e d i c t e d  1 9 8 8  26,444 
Actua l  1 9 8 8  21,784 

A l l  y e a r s  e x c e p t  L Y U B ( X )  - I Y M Y ( Y )  
Cons tan t  10 ,055  
S t d  E r r  of Y E s t  15,709 
R Squared 0 .482  
X C o e f f i c i e n t  ( s )  4 - 2 9 2  
S t d  E r r  of ~ o e f :  
P r e d l c t e d  1 9 8 9  
Actua l  1 9 8 9  

A l l  y e a r s  e x c e p t  1 3 6 9  ( x )  - I Y Y U  [ Y )  
Cons tan t  6,168 
S t d  E r r  of Y E s t  15 .913  
R Squared 
X C o e f f i c i e n t  ( s )  
S t d  E r r  of Coef .  
P r e d i c t e d  1 9 9 0  
A c t u a l  1 9 9 0  

A l l  y e a r s  e x c e p t  1 Y Y u  ( x )  - I Y Y I  ( Y )  
Cons tan t  ( 1 , 7 2 2 )  3,385 3,688 1 ,631  3 ,486 
S t d  E r r  of Y E s t  12,683 15,134 1 2 , 9 0 1  4,199 15 ,305  
R Squared 0.698 0 - 7 2 9  0 .738  0 .280 0 . 7 2 3  
X C o e f f i c i e n t  (s)  5.903 7 . 6 0 0  6 . 6 3 1  7 . 7 9 2  6 .982 
S t d  E r r  of Coef.  1 . 7 3 8  2 . 0 7 4  1 .768  5 . 5 9 4  1 . 9 3 5  
P r e d i c t e d  1 9 9 1  14,886 24,767 2 2 , 3 4 1  2,443 23,857 
A c t u a l  1 9 9 1  40,324 63,458 57,578 5 ,881  63,458 

- 



Appendix C.7.  S i b l i n g  r e g r e s s i o n  a n a l y s i s  o f  S t i k i n e  R i v e r  sockeye r u n s  
e s t i m a t e d  wi th  a  j a c k k n i f e  p rocedure .  n-7 

X I n  r e a r  t 
Y i n  Year t+l i:5 Aif Aif non o ii4 o 
All y e a r s  e x c e p t  l Y U 3  ( x )  - 1 9 8 4  r 

Cons tan t  11: 962 2 9 , 4 5 6  2 6 , 6 6 4  1 , 6 3 1  2 6 , 4 0 7  
S t d  E r r  of Y E s t  3 0 , 2 2 8  3 9 , 3 4 7  3 9 , 0 9 1  4 , 1 9 9  4 0 , 7 6 3  
R Squared 0 . 7 5 5  0 . 6 8 2  0 . 6 6 3  0  - 2 8 0  0 . 6 5 9  
X C o e f f i c i e n t  (s)  6 . 5 5 0  7 . 1 0 7  6 . 7 6 0  7 . 7 9 2  7 . 0 1 7  
S t d  E r r  of Coef.  1 . 6 6 8  2 . 1 7 1  2 . 1 5 7  5 . 5 9 4 .  2 . 2 6 0  
P r e d i c t e d  1 9 8 4  6 1 , 1 5 9  8 2 , 8 4 2  7 7 , 4 4 0  5 , 4 7 5  8 2 , 5 7 3  
Ac tua l  1 9 8 4  4 7 , 7 3 9  8 4 , 7 0 0  7 9 , 9 5 2  4 , 7 4 8  8 4 , 7 0 0  

A l l  y e a r s  e x c e p t  1 3 8 4  ( X )  - 1 3 8 3  Y )  
Const a n t  1 9 , 3 4 2  
S t d  E r r  of Y E s t  3 0 , 5 1 3  
R Squared 0 . 1 5 4  
X C o e f f i c i e n t  (s)  5 . 2 1 6  
S t d  E r r  of Coef.  5 . 4 6 4  
P r e d i c t e d  1 9 8 5  1 5 3 , 6 8 5  
Ac tua l  1 9 8 5  1 8 2 , 6 6 4  

All y e a r s  e x c e p t  1 Y U s  ( x )  - 1 Y U b  r 
Cons tan t  ;I! 1 0 8  
S t d  E r r  of Y E s t  3 0 , 2 4 7  
R Squared 0 . 7 6 2  
X C o e f f i c i e n t  (s)  6 . 6 3 5  
S t d  E r r  of Coef.  1 . 6 5 8  
P r e d i c t e d  1 9 8 6  7 5 , 0 3 0  
Ac tua l  1 9 8 6  6 1 , 9 5 0  

A l l  y e a r s  e x c e p t  l Y U b ( X )  - 1 Y U I  ( Y )  
Cons tan t  1 5 , 0 5 5  
S t d  E r r  of Y E s t  2 8 , 8 2 9  
R Squared 0 . 7 6 0  
X C o e f f i c i e n t  (s)  6 . 3 8 9  
S t d  E r r  of Coef .  1 . 6 0 7  
P r e d i c t e d  1 9 8 7  5 5 , 9 8 1  
Ac tua l  1 9 8 7  3 0 , 0 5 8  

All y e a r s  e x c e p t  1 Y U l  ( X I  - l Y U U ( Y 1  
Cons tan t  1 2 , 5 4 9  
S t d  E r r  of Y E s t  3 0 , 4 5 1  
R Sauared 0 . 7 2 7  

- - - -~ - - - 

S t d  E r r  of ~ o e f :  
P r e d i c t e d  1 9 8 8  
Ac tua l  1 9 8 8  

All y e a r s  e x c e p t  l Y 5 8 ( X )  - 
Cons tan t  1 1 , 1 3 5  3 1 , 2 9 3  2 9 , 4 6 2  4 , 0 2 8  3 0 , 9 8 7  
S t d  E r r  of Y E s t  2 9 , 9 8 8  3 8 , 8 5 4  3 7 , 8 6 2  3 , 2 5 6  3 9 , 9 8 0  
R Squared 0 . 7 6 7  0 . 6 9 1  0 . 6 8 2  0 . 0 4 2  0 . 6 7 3  
X C o e f f i c i e n t  ( s )  6 . 6 7 2  7 . 1 3 6  6 . 8 0 6  1 . 9 7 1  6 . 8 3 9  
S t d  E r r  of Coef .  1 . 6 4 6  2 . 1 3 2  2 . 0 7 8  4 . 2 2 1  2 . 1 3 1  
P r e d i c t e d  1 9 8 9  8 0 , 4 0 4  1 0 5 , 3 6 9  1 0 0 , 1 2 0  5 , 7 3 8  1 0 7 , 9 1 3  
Ac tua l  1 9 8 9  6 4 , 2 5 6  9 0 , 3 8 9  7 6 , 7 1 5  1 3 , 6 7 4  9 0 , 3 8 9  

All y e a r s  e x c e p t  1 Y U Y  ( X )  - l m  
Cons tan t  8 , 2 7 0  2 9 , 9 3 3  2 6 , 6 4 1  3 , 8 5 4  2 9 , 3 4 8  
S t d  E r r  of Y E s t  3 0 , 6 6 7  3 9 , 3 5 4  3 9 , 0 9 6  4 , 3 0 2  4 0 , 6 4 4  
R Squared 0 . 7 4 9  0 . 6 7 0  0 . 6 5 3  0 . 1 4 3  0 . 6 4 8  
X C o e f f i c i e n t ( s )  6 . 6 9 4  7 . 0 8 9  6 . 7 6 9  4 . 8 8 4  6 . 7 8 0  
S t d  E r r  of Coef.  1 . 7 3 3  2 . 2 2 3  2 . 2 0 9  5 . 3 4 9  2 . 2 3 3  
P r e d i c t e d  1 9 9 0  4 4 , 1 2 3  6 7 , 9 0 3  6 2 , 8 9 8  4 , 8 7 5  6 7 , 0 8 2  
Ac tua l  1 9 9 0  4 9 , 2 6 0  6 7 , 3 3 1  6 4 , 8 6 9  2 , 4 6 2  6 7 , 3 3 1  

All y e a r s  e x c e p t  1 Y Y n X )  - 1 Y Y l n  
Cons tan t  ( 4 , 1 4 7 )  1 2 , 5 2 2  1 0 , 0 5 4  1 , 6 3 1  1 0 , 6 1 3  
S t d  E r r  of Y E s t  9 , 2 3 2  1 3 , 2 6 6  1 3 , 7 4 2  4 , 1 9 9  1 4 , 1 5 3  
R Squared 0 . 9 7 5  0 . 9 5 7  0 . 9 5 0  0 . 2 8 0  0 . 9 5 1  
X C o e f f i c i e n t  (s)  7 . 1 3 7  7 . 7 3 7  7 . 3 7 8  7 . 7 9 2  7 . 5 0 3  
S t d  E r r  of Coef.  0 . 5 1 1  0 . 7 3 4  0 . 7 6 1  5 . 5 9 4  0 . 7 6 2  
P r e d i c t e d  1 9 9 1  4 6 , 6 7 3  6 7 , 6 1 4  6 2 , 5 9 0  2 , 4 4 3  6 4 , 8 2 3  
Ac tua l  1 9 9 1  1 1 5 , 7 2 3  1 5 4 , 3 1 9  1 4 8 , 4 4 1  5 , 8 8 1  1 5 4 , 3 1 9  



~ p p e n d i x  D.1. D i s t r i c t  108-50/60 test f i s h e r y  ca t ches  of sockeye salmon and 
S t i k i n e  River  run s t r e n g t h  e s t i m a t e s ,  1984-1991. Two b o a t s  
f i s h e d  i n  1988 through 1990 and ca t ches  used were weekly 
averages .  

S t a t i s t i c a l  Week 

Year 2  4 2  5  2  6 2  7 2  8  2  9  3 0  3 1 T o t a l  

Catch 

Cumulative Catch - does not  inc lude  week 24 

Run Size  
Non- To ta l  

Tahl tan Tahl tan S t i k i n e  



~ppendix D .2. Regressions from the cumulative sockeye catch in the District 
108 fishery vs the Tahltan, non-Tahltan, and total Stikine 
sockeye run, 1984 to 1991. 

Regression Output Week 25 Week 26 Week 27 Week 28 Week 29 Week 30 

Regression Output: 
Constant 6673.1 -7617.8 3545.3 -138.6 403.6 -3458.3 
Std Err of Y Est 21159.1 18773.4 25499.6 25727.9 26578.9 26888.0 
R Squared 0.73200 0.78903 0.61077 0.60377 0.57713 0.56723 
No. of Observations 8 8 8 8 8 8 
Degrees of Freedom 6 6 6 6 6 6 
X Coefficient (s) 1057.5 422.9 165.1 117.7 87.9 -87.8 
Std Err of Coef. 261.2 89.3 53.8 38.9 30.7 31.3 

Non-Tahltan 

Regression Output: 
Constant 32134.5 23358.7 29404.0 22538.0 23630.8 21466.5 
Std Err of Y Est 16329.9 15220 -4 17820.1 13255.8 14944.4 15841.1 
R Squared 0.63561 0.68345 0.56608 0.75989 0.69482 0.65710 
No. of Observations 8 8 8 8 8 8 
Degrees of Freedom ' 6 6 6 6 6 6 
X Coefficient(s) 652.2 260.5 105.2 87.4 63.8 62.6 
Std Err of Coef. 201.6 72.4 37.6 20.0 17.3 18.4 

Stikine 

Regression Output: 
Constant 38807.7 15740.9 32949.3 22399.4 24034.3 18008.3 
Std Err of Y Est 29903.2 25463.8 36820.0 32062.2 34894.8 36222.2 
R Squared 0.78140 0.84149 0.66858 0.74870 0.70233 0.67926 
No. of Observations 8 8 8 8 8 8 
Degrees of Freedom 6 6 6 6 6 6 
X Coefficient(s) 1709.7 683.4 270.3 205.0 151.7 150.4 
Std Err of Coef. 369.2 121.1 77.7 48.5 40.3 42.2 



D i s t r i c t  108 T e s t  Fisher 
Cum. S o c k e y e  C a t c h  Week ?7 

T o t a l  T a h l t a n  sockeye run  v s  cumula t ive  sockeye c a t c h  
th rough  week 27 i n  t h e  D i s t r i c t  108  test f i s h e r y .  
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D i s t r i c t  108 Test Fisher 
Cum. Sockeye Catch Week 3 7 

Appendix D.4. Total  non-Tahltan sockeye run vs cumulative sockeye 
- catch  through week 27 i n  t h e  District 1 0 8  test f i s h e r y .  
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District 108 Test Fisher 
Cum. Sockeye Catch Week 37 

Appendix D.S. 
- 

C u m u l a t i v e  C a t c h  

Total  S t ik ine  sockeye run vs cumulative sockeye ca tch  
through week 27 i n  t h e  D i s t r i c t  108  test f i s h e r y .  

6 3 



 

The Alaska Department of Fish and Game (ADF&G) 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 (ADA) 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 please write: 

 ADF&G ADA Coordinator, P.O. Box 115526, Juneau AK 99811-5526 
 U.S. Fish and Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington VA 22203 
 Office of Equal Opportunity, U.S. Department of the Interior, Washington DC 20240 

The department’s ADA Coordinator can be reached via phone at the following numbers:  
(VOICE) 907-465-6077, (Statewide Telecommunication Device for the Deaf) 1-800-478-3648, (Juneau 
TDD) 907-465-3646, or (FAX) 907-465-6078 

For information on alternative formats and questions on this publication, please contact: 
         ADF&G, Division of Commercial Fisheries, P.O. Box 115526, Juneau AK 99811-5526 (907)465-4210. 
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