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ABSTRACT 

A coded-wire tagg ing  s tudy was conducted by t h e  Alaska Department o f  F i sh  and 
Game du r i ng  1978-1982 t o  determine the s p a t i a l  and temporal d i s t r i b u t i o n  o f  
r e t u r n i n g  S t i k i n e  R i ve r  coho salmon (Oncorhynchus k i s u t c h )  and t h e i r  ha r ves t  
r a t e  by Southeastern Alaska f i s h e r i e s .  Coho salmon smolts and r e a r i n g  j u v e n i l e s  
were minnow-trapped and tagged on t h e  main S t i k i n e  R i ve r  and f o u r  lower  t r i b u -  
t a r i e s  d u r i n g  1978 and 1979. Tagged a d u l t s  r e tu rned  over  a  4-year p e r i o d  from 
1979 through 1982. A t o t a l  o f  97 coded-wire tagged S t i k i n e  R i v e r  coho salmon 
was recovered f rom area-speci  f i c  commercial catches. The catch 1  oca t ions  ranged 
f rom t h e  Queen C h a r l o t t e  I s l ands  (B.C. Area 1, Subarea 1 ) t o  t he  ou te r  F a i r -  
weather Grounds ( D i s t r i c t  157).  The most impo r tan t  ha rves t  area f o r  taqged 
S t i k i n e  R i v e r  s tocks was a long  the o u t e r  coas t  o f  no r t he rn  Southeastern Alaska 
where an est imated 49.0% of  the t o t a l  mar ine ha rves t  o f  tagged f i s h  was taken. 
The second most impor tan t  ha rves t  area was lower  Chatham S t r a i t  ( D i s t r i c t  109) 
where an  es t imated  22.3% of t h e  t o t a l  mar ine ha rves t  occurred. The data i n d i -  
cated t h a t  S t i k i n e  R i ve r  s tocks c o n t r i b u t e d  a  g r e a t e r  average percentage t o  coho 
salmon catches from Lower Chatham S t r a i t  ( D i s t r i c t  109) compared w i t h  o t h e r  ma jo r  
t r o l l  f i s h i n g  areas. An est imated 89.3% o f  t h e  t o t a l  marine ha rves t  o f  tagged 
S t i  k i n e  R i v e r  f i s h  was a t t r i b u t e d  t o  t r o l l  gear w h i l e  purse se ine  and d r i f t  g i l l -  
ne t  f i s h e r i e s  accounted f o r  5.2% and 5.5%, r e s p e c t i v e l y .  However, t h e  p r o p o r t i  on 
harvested by d r i f t  g i l  l n e t  f i s h e r i e s  i n  D i s t r i c t s  106 and 108 may have been under- 
est imated due t o  a  combinat ion o f  low sampling e f f o r t  and a  smal l  number of 
r e t u r n i n g  tagged f i s h .  S t i k i n e  R i ve r  coho salmon were a v a i l a b l e  t o  t h e  t r o l l  
f i s h e r y  f rom a t  l e a s t  as e a r l y  as t h e  l a s t  week o f  June through e a r l y  September. 
Dur ing 1979, t he  c e n t r a l  h a l f  o f  t h e  m i g r a t i o n  o f  tagged S t i  k i n e  R i v e r  coho s a l -  
mon i n  t h e  t r o l l  f i s h e r y  i n  no r t he rn  Southeastern Alaska occur red  between the  
l a s t  week of  J u l y  and mid-August w h i l e  t h e  m i d p o i n t  (median da te )  occur red  on 
approx imate ly  5  August. The average m idpo in t s  o f  t h e  coho salmon m i g r a t i o n  i n  
t h e  D i s t r i c t  108 d r i f t  g i l l n e t  f i s h e r y  and t he  Canadian f i s h e r y  on t h e  lower  
S t i k i n e  R ive r  were approx imate ly  30 August and 10 September, r e s p e c t i v e l y .  
Because o f  t h e  broad s p a t i a l  and temporal d i s t r i b u t i o n  o f  r e t u r n i n g  S t i  k i n e  
R i ve r  coho salmon, s p e c i f i c  management f o r  S t i k i n e  R i ve r  s tocks by area and 
t ime  r e s t r i c t i o n s  i n  t he  t r o l l  f i s h e r y  i s  n o t  f e a s i b l e .  The burden o f  p r o v i d i n g  
f o r  escapement s p e c i f i c a l l y  t o  t h e  S t i k i n e  R i ve r  must f a l l  p r i m a r i l y  on f i s h e r i e s  
near  t h e  mouth o f  t h e  r i v e r  and the  i n - r i v e r  Canadian f i s h e r y .  A reg ion-wide 
t r o l l  c l o s u r e  centered du r i ng  t h e  f i r s t  h a l f  o f  August appears t o  be t h e  most 
e f f e c t i v e  management a c t i o n  f o r  a l l o w i n g  more S t i k i n e  R i v e r  coho salmon t o  escape 
t o  i n s i d e  waters .  

KEY WORDS: coho salmon, S t i  k i n e  R ive r ,  coded-wi r e  tagg ing,  m i g r a t i o n  pa t t e rns ,  
m i g r a t o r y  t im ing ,  t r o l l  f i s h e r y ,  Southeastern Alaska. 



INTRODUCTION 

The S t i k i n e  R i ve r  i s  one of  the  most impor tan t  coho salmon (Oncorhynchus kisutch) 
producing systems i n  Southeastern Alaska. The main S t i k i n e  i s  a  l a r g e ,  s i l t y  
r i v e r  which o r i g i n a t e s  i n  nor thwestern B r i t i s h  Columbia and en te r s  s a l t w a t e r  i n  
c e n t r a l  Southeastern Alaska near t he  j u n c t i o n  of  severa l  i n l a n d  waterways (F igu re  
1  ) .  There i s  ve ry  1  i t t l e  ava i  lab1 e  q u a n t i t a t i v e  in fo rmat ion  on t h e  magnitude o f  
escapements t o  the r i v e r ,  t h e  d i s t r i b u t i o n  o f  spawning and r e a r i n g  h a b i t a t  w i t h i n  
t h e  system, o r  i t s  c o n t r i b u t i o n  t o  t he  commercial f i s h e r i e s .  Dur ing 1935-1982, 
t he  D i s t r i c t  108 d r i f t  g i l l n e t  f i s h e r y  near the mouth o f  t h e  S t i k i n e  R i ve r  ha r -  
vested an average o f  36,670 coho salmon annua l l y .  A  comparison o f  r ecen t  catches 
w i t h  t he  harves t  d u r i n g  p rev ious  years i n d i c a t e s  a  d e c l i n i n g  t r e n d  s i nce  the  
1940's (Appendix Table 1  ) .  The average annual ha rves t  has decreased by approx i  - 
mate ly  t h ree - fou r t hs  from 60,767 d u r i n g  t he  1940 's  t o  14,700 du r i ng  the 1970's.  
An i n - r i v e r  g i l  l n e t  f i s h e r y  i n i t i a t e d  i n  1979 on t h e  Canadian p o r t i o n  of the 
r i v e r  has accounted f o r  coho salmon harves ts  rang ing  from 2,675 t o  15,944 f i s h  
annual ly .  

An inc rease  i n  e f f o r t  and changing f i s h i n g  p a t t e r n s  i n  mixed s tock  t r o l l  f i s h e r i e s  
has g i ven  r i s e  t o  concern by f i s h e r y  managers t h a t  many coho salmon s tocks  o r i -  
g i n a t i n g  i n  i n s i d e  waters  a re  be ing  i n c r e a s i n g l y  subjected t o  l e s s  manageable 
f i s h i n g  e f f o r t .  I n  o rde r  t o  ga in  a  b e t t e r  understanding o f  t h e  m i q r a t i o n  rou tes ,  
m i g r a t o r y  t im ing ,  and harvest  l e v e l s  o f  S t i k i n e  R i ve r  coho salmon i n  Southeastern 
Alaska f i s h e r i e s ,  a  coded-wire tagg ing  s tudy  was conducted by t he  Alaska Depart- 
ment of F ish  and Game (ADF&G) d u r i n g  1978-1982. S i m i l a r  s t ud ies  conducted f o r  
severa l  o t h e r  w i l d  coho salmon s tocks  i n  Southeastern Alaska have demonstrated 
coded-wire tagg ing  and recovery  as an e f f e c t i v e  technique f o r  o b t a i n i n g  informa- 
t i o n  on s tock  m ig ra t i ons  and ha rves t  r a t e s  (Shaul e t  a1 . 1983). 

METHODS AND MATERIALS 

Smol t and Juven i l e  Mark ing  

Coho salmon smolts and r e a r i n g  j u v e n i l e s  were minnow t rapped and coded-wire 
tagged on the  main S t i k i n e  R iver ,  and i n  lower  t r i b u t a r i e s ,  du r i ng  1978 and 1979 
(F igu re  2) .  W i  re-mesh minnow t raps ,  b a i t e d  w i t h  borax-preserved salmon roe, were 
p laced  i n  s u i t a b l e  appearing h a b i t a t  such as under overhanging banks, around 
f a l l e n  t rees ,  and i n  weedy areas. Whi le t r app ing  a long the  main r i v e r ,  a  t o t a l  
o f  80 t r a p s  was checked and r e s e t  once d u r i n g  each 24-hour pe r i od .  For c a p t u r i n g  
r e a r i n g  j u v e n i l e s  i n  s i d e  t r i b u t a r i e s ,  40 t r a p s  were s e t  and checked a t  2-hour 
i n t e r v a l s  f o u r  t imes d a i l y .  The t r a p s  were moved f r e q u e n t l y  t o  ma in ta i n  t he  
h i g h e s t  p o s s i b l e  catch r a t e s .  The minnow t rapp ing  method f o r  cap tu r i ng  coho s a l -  
mon i s  descr ibed  i n  d e t a i  1  by  Gray e t  a1 . (1983). Minnow t r a p p i n g  a long  the  main 
r i v e r  was conducted f rom a r i v e r  boa t  w h i l e  3  m and 4 m l ong  i n f l a t a b l e  r a f t s  
equipped w i t h  smal l  outboard motors were used t o  t r a p  i n  s i d e  t r i b u t a r i e s .  

Fork l e n g t h  measurements and 10-20 sca les  each were taken f rom a  random sampl e  
o f  approx imate ly  50 r e a r i n g  f i s h  t o  determine t h e  minimum s i z e  o f  aqe l a  and 
g r e a t e r  j u v e n i l e s .  F i s h  under t h a t  s i z e  were p r i m a r i l y  0+ f ry  and were re leased  
immediate ly  a f t e r  cap tu re  w h i l e  l a r g e r  f i s h  were h e l d  i n  pens u n t i l  a  t o t a l  o f  
1-3 thousand was captured. However, f i s h  were n o t  he ld  f o r  a  pe r i od  l onqe r  than 



Figure 1. Map o f  t he  S t i k i n e  R iver  drainage showing the  p o r t i o n  access ib le  
t o  salmon. (Based on i n fo rma t i on  i n  ADF&G 1957.) 



Figure 2 .  Coded-wire tagging l o c a t i o n s  (9) 
on the  S t i k i n e  River, 1978-1979. 



5 days before be ing tagged and re leased.  A d e t a i l e d  d e s c r i p t i o n  o f  t he  coded- 
w i r e  tagg ing  technique under remote f i e l d  cond i t i ons  i s  found i n  Koerner (1977) .  
F u l l  l eng th  b i n a r y  coded-wire tags were used and t he  adipose f i n s  on a l l  tagged 
f i s h  were removed w i t h  c l i p p e r s  i n  o rde r  t o  p rov i de  f o r  ex te rna l  r e c o g n i t i o n .  
Scales were mounted between 2 cm x 8 cm sheets o f  c l e a r  p l a s t i c  and were aged 
i n  the  f i e l d  us i ng  a 0.7-3.0 power microscope. 

Tag Recovery 

Coded-wire tags were recovered from commercial catches d u r i n g  1979-1 982 and from 
the  escapement t o  Barnes Lake d u r i n g  1980 and 1981. 

F i she ry  Sampl i ng : 

Commercial ca tch  sampl ing f o r  coded-wire tagged coho salmon was conducted by t h e  
M ic ro -w i re  Tag Recovery P r o j e c t  which had samplers s t a t i o n e d  a t  f i s h  processors 
and buy ing s t a t i o n s  1 ocated throughout  Southeastern A1 aska. The sampl e r s  watched 
f o r  adipose c l i p p e d  coho salmon d u r i n g  o f f l o a d i n g  and s o r t i n g  opera t ions .  Sk ippers  
of f i s h i n g  vesse ls  and tenders  were i n t e r v i ewed  t o  determine f i s h i n g  areas. The 
heads of a l l  adipose c l i p p e d  f i s h  were sen t  t o  t h e  ADF&G o f f i c e  i n  S i t k a  f o r  
removal and decoding o f  tags.  Tag recove r i es  were s o r t e d  by code, date,  area 
of  recovery,  and gear type.  

Tag recove r i es  f rom random f i s h e r y  samples were expanded t o  t o t a l  ca tch  by area 
and week. Area s t r a t a  used i n  t h e  expansions were PMFC ( P a c i f i c  Mar ine F i s h e r i e s  
Commission) area g roup i  ngs of Southeastern A l  aska r e g u l a t o r y  d i s t r i c t s  (Appendix 
Table 2 )  w h i l e  s t a t i s t i c a l  weeks used corresponded t o  t he  t i m e  pe r i ods  shown i n  
Appendix Table 3. The t o t a l  catch,  number o f  f i s h  sampled, and sample percentage 
by PMFC area and s t a t i s t i c a l  week d u r i n g  1979-1981 a re  shown i n  Appendix Tables 
4-6. 

The Department of F i s h e r i e s  and Oceans o f  Canada sampled coho salmon catches 
landed a t  B r i t i s h  Columbia po r t s .  

Barnes Lake Weir: 

A 3 m h i g h  v e r t i c a l  aluminum p i c k e t  and channel w e i r  was i n s t a l l e d  on the o u t l e t  
stream o f  Barnes Lake d u r i n g  t h e  a d u l t  coho salmon m i g r a t i o n  p e r i o d  i n  1980 and 
1981 . The purpose of t h e  w e i r  was t o  enumerate t he  escapement t o  Barnes Lake 
and t o  determine t h e  number o f  tagged f i s h  i n  the escapement. An upstream t r a p  
was i n s t a l l e d  t o  cap tu re  r e t u r n i n g  f i s h  and examine them f o r  m iss ing  adipose f i n s .  
Dur ing 1981, a l l  a d u l t  coho salmon t h a t  were re leased  upstream from the  w e i r  were 
marked w i t h  numbered Peterson-d isc  tags  i n  o rde r  t o  o b t a i n  a mark- recapture e s t i -  
mate o f  t h e  escapement i n  the event  t h a t  t h e  w e i r  d i d  n o t  remain f i s h - t i g h t  
throughout  t h e  season. 

RESULTS 

Coded-wire t agg ing  o f  S t i  k i n e  R i v e r  coho salmon smol t s  and r e a r i n g  j u v e n i l e s  was 
conducted d u r i n g  1978-1979 w h i l e  tagged a d u l t  coho salmon re tu rned  over  a 4-year 
p e r i o d  d u r i n g  1979-1 982. 



Smol t and Juveni le  Marking 

A t o t a l  of 49,353 coho salmon smolts and rear ing  juveni les  was minnow trapped 
and coded-wire tagged on t h e  main S t ik ine  River and in  lower t r i b u t a r i e s  includ-  
ing 34,049 i n  1978 and 15,304 i n  1979. Numbers of f i s h  captured and taqged by 
loca t ion  and year  a r e  shown in Table 1.  The following i s  a summary of the 
t rapping and taggi ng resu l  t s  . 
Main S t i k i n e  River: 

During Apri 1 -May 1978, 14,712 smol t s  and juveni les  were trapped and tagged on 
the main S t i k i n e  River ,  including 3,785 near t h e  U.S./Canada border and 10,927 
near Kakwan Point  (Table 1 and Figure 2 ) .  Their b r igh t  co lo ra t ion ,  dark f i n s ,  
and lack of p a r r  marks ind ica ted  t h a t  many of t hese  f i s h  were outmigrating smol t s  
t h a t  were expected t o  r e tu rn  i n  1979. Fish which showed typica l  smol t markings 
ranged i n  fork length from 90 mm t o  160 mm and averaged approximately 110 mm 
whi 1e  f i s h  which displayed markings typ ica l  of rear ing  juveni 1 e s  ranged from 
65 mm t o  90 mm and averaged approximately 70 mm. 

Trapping along with the  main r i v e r  was genera l ly  poor with ca tches  averaging 
t h r e e  juven i l e  coho salmon per t r a p .  Catches were h ighes t  around log jams and 
undercut banks, and i n  sloughs jo in ing  the main r i v e r .  

Barnes Lake: 

Barnes Lake i s  a shallow, weed-f i l led lake  located near the U.S./Canada border 
(Figure 2 ) .  I t  i s  approximately 40 ha i n  s i z e  and d r a i n s  i n t o  the  main S t i k i n e  
River through K e t i l i  slough. Based on ex tens ive  minnow t rapping  e f f o r t s  i n  t r i b -  
u t a r i e s  of t h e  lower S t i k i n e  River,  Barnes hake was the  most important coho 
salmon r ea r ing  a rea  on t h e  U.S. port ion of t he  r i v e r .  

During 1978, a t o t a l  of 14,061 r ea r ing  juven i l e s  was captured and tagged a t  
Barnes Lake between 7 June and 7 Ju ly .  These f i s h  ranged i n  s i z e  from 55 mm t o  
125 mm fork  length and averaged approximately 70 mm.  Catches were exce l l en t  i n  
t h e  I ake and i n l e t  stream. Overall , ca tches  averaged approximately 20 juven i l e  
coho salmon per  t r a p  and ranged a s  high a s  60 per t r a p .  

In 1979, minnow trapping and tagging was conducted a t  Barnes Lake during 26 May - 
8 June and during 7-20 Ju ly .  Trapping success was very poor during the  f i r s t  
per iod when the  temperature of t he  l ake  averaged 11°C. However, ca tches  increased 
dramat ica l ly  during the  second period a f t e r  the water temperature had increased t o  
18°C. A tota!  of only 771 f i s h ,  of which 527 exhib i ted  typ ica l  smol t markings, 
was tagged dur ing  May-June while  9,779 r ea r ing  juven i l e s  were captured and tagged 
during Ju ly .  Fish which exhib i ted  typ ica l  smolt co lo ra t ion  ranged in  length  from 
90 mm t o  730 mm and averaged approximately T 10 mm whi f e  f i s h  exh ib i t i ng  co lo ra t ion  
typ ica l  o f  r ea r ing  juven i l e s  ranged from 60 mm t o  120 mm and averaged approximately 
75 mm. 

Government Creek: 

Government Creek i s  a small t r i b u t a r y  t h a t  e n t e r s  t h e  lower S t i  kine River from 
t h e  south s i d e .  The lower 2.5 km sec t ion  of t h e  creek i s  c l e a r  with 1 i ttf e 
cu r ren t  and has undercut banks which provide good r ea r ing  h a b i t a t  f o r  young coho 
salmon. 



T a b l e  1. Summary o f  coded-wi re  t a g g i n g  o f  S t i k i n e  R i v e r  coho  sa lmon,  
1978-1979. 

Year  L o c a t  i o n  Code Number Tagged 

1978  Main S t i k i n e  (U.S./B.C. B o r d e r )  4-17-18 
4-17-19 

T o t a l  

Main S t i k i n e  (Kakwan P o i n t )  4-06-16 
4-16-31 
4-16-32 
4-16-34 
4-16-35 
4-16-38 

B a r n e s  Lake 

Government Creek  

F i g u r e - E i g h t  Lake 

1979  B a r n e s  Lake 

T o t a l  

T o t a l  

T o t a l  

Andrew Creek  4-19-51 

F i g u r e - E i g h t  Lake 4-19-52 



A t o t a l  o f  3,327 j u v e n i l e  coho salmon was cap tu red  and tagged a t  Government Creek 
d u r i n g  11-20 J u l y  1978. Catches were i n i t i a l l y  good b u t  had d im in ished  t o  l e s s  
than one j u v e n i l e  per  t r a p  by t he  end o f  t h e  t r app ing  per iod .  The f i s h  t h a t  were 
tagged ranged i n  l eng th  from 60 mm t o  110 mm and averaged approx imate ly  75  mm. 
A t o t a l  o f  e i g h t  p r e v i o u s l y  tagged j u v e n i l e s  was captured i n  t h e  stream. These 
f i s h  had en te red  Government Creek from t h e  main S t i k i n e  R i ve r  a f t e r  t he  f i r s t  
tagged f i s h  were re leased  i n t o  t h e  system i n  l a t e  A p r i l .  

F i gu re -E igh t  Lake: 

F i gu re -E igh t  Lake d r a i n s  i n t o  t he  lower  S t i k i n e  R i ve r  f rom the  n o r t h .  The l a k e  
c o n s i s t s  of two i n t e r connec t i ng  sha l low bas ins t o t a l i n g  approx imate ly  25 ha i n  
su r f ace  area. The l a k e  i s  s i t u a t e d  such t h a t  g l a c i a l  wa te r  f rom the  main r i v e r  
en te r s  bo th  bas ins d u r i n g  per iods  o f  h i g h  water .  The h a b i t a t  i s  r e l a t i v e l y  
ba r ren  o f  cover  f o r  r e a r i n g  f i s h  w i t h  o n l y  a  few sca t t e red  weed patches. 

A  t o t a l  o f  1,949 r e a r i n g  j u v e n i l e  coho salmon was captured and tagged a t  F igure -  
E i g h t  Lake d u r i n g  21-26 J u l y  1978. The f i s h  ranged i n  l e n g t h  f rom 58 mm t o  105 
m and averaged approx imate ly  70 mm. Catches averaged l e s s  than two j u v e n i l e s  
pe r  t r a p .  Coded-wire tags  were de tec ted  i n  a  t o t a l  o f  13 f i s h  which had en te red  
F igure -E igh t  Lake from the  main S t i k i n e  R i v e r  s i nce  t r a p p i n g  began i n  l a t e  A p r i l .  

Dur ing  1979, a  t o t a l  of 2,041 j u v e n i l e  coho salmon was captured and tagged a t  
F igure -E igh t  Lake d u r i n g  t h r e e  t ime  pe r i ods  from 27 June through 26 J u l y .  
Catches averaged l e s s  than two j u v e n i l e s  pe r  t r ap .  The tagged f i s h  ranged i n  
l e n g t h  f rom 60 mm t o  125 mm and averaged approx imate ly  70 mm. 

Andrew Creek: 

Andrew Creek i s  a  l a r g e  t r i b u t a r y  t h a t  en te r s  t h e  lower  S t i k i n e  R i v e r  f rom the 
n o r t h .  Rear ing h a b i t a t  i n  t he  stream i s  l i m i t e d  m a i n l y  t o  a  few s i d e  sloughs 
and channels a long  t he  lower  sec t i on .  The main stream i s  c o l d  and c l e a r  w i t h  
a  r e l a t i v e l y  f a s t  c u r r e n t  i n  t h e  upper p o r t i o n .  

Minnow t r a p p i n g  and tagg ing  o f  j u v e n i l e  coho salmon was conducted a t  Andrew Creek 
d u r i n g  12-24 June 1979. Catch r a t e s  were low and had f a ! l en  t o  l e s s  than  one 
j u v e n i l e  p e r  t r a p  by  t he  end of t h e  t r a p p i n g  per iod .  A t o t a l  of 2,713 f i s h  was 
tagged and re leased.  They ranged i n  s i z e  from 60 mm t o  85 mm and averaged 
approx imate ly  70 mm. 

Other T r i  b u t a r i e s  : 

B r i e f  surveys were conducted on o t h e r  r e a d i l y  access ib l e  t r i b u t a r i e s  on t h e  U.S. 
s i d e  o f  t h e  border  i n  an a t tempt  t o  f i n d  concen t ra t ions  o f  r e a r i n g  f i s h  f o r  
tagg ing .  These i nc l uded  t h e  K i  kahe R i ve r ,  No r t h  Am Creek, Guer in  Slough, po r -  
t i o n s  o f  K e t i l i  Slough, and o t h e r  sloughs a long  t he  main S t i k i n e  R ive r .  Insuf -  
f i c i e n t  numbers o f  j u v e n i l e s  f o r  t agg ing  were found i n  a l l  o f  these areas a l though 
good spawning h a b i t a t  was found a long t he  Kikahe R i v e r  where f a l l  survey counts  
have revea led  up t o  450 a d u l t s .  



Tag Recoveries from Commercial F i she r i es  

A t o t a l  o f  96 coded-wire tagged S t i k i n e  R i ve r  coho salmon was recovered from 
a r e a - s p e c i f i c  commercial catch samples i n  Southeastern Alaska w h i l e  o n l y  one 
was recovered from B r i t i s h  Columbia coas ta l  f i s h e r i e s  ( B a i l e y  e t  a1 . 1933). 
Of  t h e  t o t a l  number o f  tags recovered, 83 were from random f i s h e r y  samples 
(Appendix Table 7) whi l e  14 were s e l e c t  (non-random) recove r i es  (Appendix 
Table 8 ) .  Of t h e  82 random recove r i es  f rom Southeastern Alaska, expansion 
f ac to r s  cou ld  be generated f o r  59 us i ng  t h e  n i ne  PMFC areas as sampl ing s t r a t a .  
The remain ing random recove r i es  were f rom mixed catches f rom two o r  more PMFC 
areas. Appendix F igures  1-4 show t h e  r e g u l a t o r y  d i s t r i c t s  and s u b d i s t r i c t s  used 
i n  r e p o r t i n g  t h e  harves t  l o c a t i o n s  o f  t a g  r ecove r i es  i n  Southeastern Alaska. 

O f  t h e  t o t a l  number o f  tags recovered f rom comnercial  catches, t he  g r e a t e s t  
number were repo r t ed  f o r  1979 when 62 were recovered. A l l  o f  the  1979 t ag  recov- 
e r i e s  were f rom f i s h  marked as smol t s  on t h e  main S t i k i n e  R i ve r  i n  1978. Only 17 
S t i k i n e  R i v e r  tags were recovered f rom commercial f i s h e r i e s  d u r i n g  1980, w h i l e  
another  17 were recovered i n  1981. One coded-wire tagged coho salmon which had 
been tagged a t  Barnes Lake i n  1979 was recovered from commercial catches i n  1982. 

The number o f  f i  shery recover ies ,  es t imated  c o n t r i b u t i o n  t o  t he  commercial f i s h -  
e r i e s ,  and t h e  es t imated  percentage harvested f o r  each re l ease  group i s  shown i n  
Table 2. The es t imated  ha rves t  o f  f i s h  tagged on t h e  main S t i k i n e  R i ve r ,  bo th  
a t  t h e  U.S./Canada border  and a t  Kakwan Po in t ,  t o t a l e d  186.6. The percentage of 
those re1  ease groups which was harvested by commercial f i s h e r i e s  was es t imated  
a t  1.27%. The es t imated  ha rves t  o f  f i s h  tagged a t  Barnes Lake amounted t o  o n l y  
35.9 f o r  t h e  1978 re l ease  group and 85.5 f o r  t h e  1979 re l ease  group. Low recov-  
e r y  r a t e s  and es t imated  harves ts  were a l s o  found f o r  f i s h  re leased  a t  Government 
Creek, F i gu re -E igh t  Lake, and Andrew Creek. No tags  were recovered f rom f i s h  
tagged a t  Andrew Creek, w h i l e  o n l y  two were recovered f rom f i s h  tagged a t  Gov- 
ernment Creek and f o u r  were recovered f rom tagg ing  a t  F igure -E igh t  Lake. O v e r a l l ,  
t h e  es t imated  percentage harvested o f  coho salmon tagged as p redom inan t l j  age 1+ 
r e a r i n g  j u v e n i l e s  on lower  t r i b u t a r i e s  o f  t h e  S t i k i n e  R i v e r  was o n l y  0.45%. 

Barnes Lake Weir 

Severe f l o o d i n g  c o n d i t i o n s  d u r i n g  1980 and aga in  i n  1981 made i t  imposs ib le  t o  
o b t a i n  a t o t a l  escapement count  o f  a d u l t  coho salmon t h a t  m ig ra ted  i n t o  Barnes 
Lake. A t o t a l  o f  567 a d u l t s  and 20 j acks  (age .O) were counted d u r i n g  1980 be- 
f o r e  t h e  w e i r  washed o u t  on 2 October. O f  these t o t a l s ,  17 a d u l t s  and 3 j acks  
had m iss i ng  adipose f i n s .  

A l though t h e  w e i r  remained i n  p l ace  d u r i n g  1981, t he  wa te r  su r f ace  l e v e l  r ose  
above t h e  tops  o f  t h e  p i c k e t s  d u r i n g  9-15 September and a f l o w  reve rsa l  occurred, 
r e s u l t i n g  i n  an i n t r u s i o n  of s i l t y  S t i k i n e  R i v e r  water  i n t o  t h e  lake .  A t o t a l  
o f  124 a d u l t  coho salmon was counted through t h e  w e i r  o f  which 122 were Peterson- 
d i s c  tagged and re leased.  A t o t a l  o f  346 a d u l t  coho salmon was counted d u r i n g  a 
spawning ground survey o f  t h e  i n l e t  stream t o  t h e  l a k e  on 28 October.  Based on 
t h e  tagged-untagged r a t i o  of f i s h  i n  t h e  stream, t h e  t o t a l  a d u l t  coho salmon 
escapement t o  Barnes Lake was es t imated  a t  1,071 w i t h  an approximate 95% con- 
f idence i n t e r v a l  r ang ing  from 418 t o  3,392 (Shaul e t  a l .  1983). O f  a t o t a l  o f  
333 f i s h  examined a t  t h e  w e i r  and i n  t h e  i n l e t  stream d u r i n g  1981, 11 (3.3%) had 



Table  2. A r e a - s p e c i f i c  f i s h e r y  r e c o v e r i e s  and es t ima ted  h a r v e s t  o f  coho salmon coded-wire tagged a t  s i x  
l o c a t i o n s  on t h e  lower  S t i  k i n e  R i v e r ,  1978-1979. 

--"~- - 
Estimted 

Year WLE&r Reeove r y Nunber of Expanded Percentage 
Locat ion Tagged Tagged Year Recoveries Recoveries Harvested 

Main Skikine 1978 3,785 1979 17 51.4 1.36 
(U.S./B.C. Rorder) 

Main Stikine 1978 10,927 1979 45 126.7 1.16 
(Rakwan Point  1 1980 1. 8.5 0.08 

1 
Main Stikine (Total) 1978 14,712 1979 62 178.1 1.21 

1980 1 8.5 0.06 
I 
CO 
I 

Barnes Iake 1978 14,061 1980 7 35.9 0.26 
1979 10,550 1980 4 24.3 0.23 

1981 14 59 .O 0.56 
1982 1 2.2 0.02 

Govermnt Creek 1978 3,327 1980 2 11 ,O 0.33 

Figure-Eight Lake 1978 1,949 1980 1 9.3 0 "48 
1979 2,041 1981 3 13.3 0 -65 

Andrew Creek 1979 2,713 1981 0 - - 

I Does n o t  i n c l u d e  two coho salmon t h a t  were r e p o r t e d  as j u v e n i l e  ch inook salmon when they were tagged near 
t h e  mouth o f  t h e  I s k u t  R i v e r  d u r i n g  March-Apr i l  1978 (code: 4-17-17) ( K i s s n e r  1982) and were recovered i n  
1980 (see Appendix Tables 7 and 8 ) .  



miss ing  adipose f i n s .  Examination o f  t h e  heads from these f i s h  showed t h a t  10 
conta ined tags implanted a t  Barnes Lake i n  1979, w h i l e  one conta ined no tag.  

F ishery  C o n t r i b u t i o n  o f  Barnes Lake 

The c o n t r i b u t i o n  t o  t h e  commercial f i s h e r i e s  by t h e  Barnes Lake coho salmon 
s tock  can be est imated by mu1 t i p l y i n g  t h e  est imated ha rves t  o f  coded-wire 
tagged f i s h  (Tab le  2)  by t h e  observed tagged-untagqed r a t i o  o f  t h e  escapement. 
The t o t a l  c o n t r i b u t i o n  by Barnes Lake t o  t he  commercial f i s h e r i e s  was es t imated  
a t  2,008 f i s h  f o r  1980 and 1,965 f o r  1981. 

Harvest  by Gear Type 

The es t imated  percentage o f  t h e  t o t a l  1979-1982 mar ine ha rves t  o f  tagged S t i  k i n e  
R i ve r  coho salmon taken by t h e  va r i ous  gear  types was 89.3% f o r  t r o l l  gear,  5.2% 
f o r  purse se ine  gear, and 5.5% f o r  d r i f t  g i l l n e t  gear. The percentage a t t r i b u t e d  
t o  t r o l l  gear by year  was est imated a t  92.8% i n  1979, 89.0% i n  1980, and 83.8% i n  
1981. The percentage o f  t h e  t o t a l  ha r ves t  o f  coded-wire tagged S t i k i n e  R i ve r  
coho salmon taken by n e t  gear may have been under-est imated because of low and 
somewhat s p o t t y  sampl ing e f f o r t  f o r  coded-wire tags  i n  catches f rom c e n t r a l  i n -  
s i d e  d i s t r i c t s  (106-108) (Appendix Tables 4-6).  A1 so d r i f t  g i l  l n e t  e f f o r t  i n  
those d i s t r i c t s  was r e s t r i c t e d  d u r i n g  1979-1981 i n  comparison w i t h  h i s t o r i c a l  
l e v e l s  because of poor  coho salmon r e t u r n s  and t h e  need t o  a l l o w  f o r  an i n - r i v e r  
ha rves t  by t he  Canadian f i s h e r y .  

M i g r a t i o n  Pa t t e rns  and Harves t  by Area 

A r e p r e s e n t a t i o n  o f  t h e  m i g r a t i o n  p a t t e r n s  o f  r e t u r n i n g  S t i k i n e  R i ve r  coho salmon 
i s  shown i n  F i gu re  3. Since t h e  f i g u r e  i s  based p r i m a r i l y  on coded-wire t ag  
r ecove r i es  which do n o t  p r o v i d e  d i r e c t i o n a l  movement i n f o r m a t i o n  i t  i s  somewhat 
s u b j e c t i v e .  Also,  t h e  s p a t i a l  d i s t r i b u t i o n  o f  t a g  r ecove r i es  was a f f e c t e d  by t h e  
d i s t r i b u t i o n  o f  f i s h i n g  e f f o r t .  

The est imated 1979-1982 area d i s t r i b u t i o n  o f  t h e  ha rves t  by t r o l l  gear and a l l  
gear  types combined f o r  coded-wire tagged S t i k i n e  R i ve r  s tocks i s  shown i n  Tables 
3  and 4. The da ta  shows t h a t  r e t u r n i n g  S t i k i n e  R i v e r  coho salmon were charac te r -  
i z e d  by ve r y  d i v e r s e  m i g r a t i o n  p a t t e r n s  as evidenced by t ag  recove r i es  f rom most 
o f f sho re ,  o u t e r  coas ta l ,  and i n t e rmed ia te  areas f rom t h e  west  coas t  o f  t h e  Queen 
C h a r l o t t e  I s l a n d s  (B.C. Area 1, Subarea 1 )  t o  t h e  o u t e r  Fa i rwea ther  Grounds (D is -  
t r i c t  157). An es t imated  61.9% of  t he  t o t a l  t r o l l  ha r ves t  and 57.3% of t h e  t o t a l  
mar ine ha rves t  o f  tagged S t i k i n e  R i v e r  f i s h  occurred i n  o u t e r  coas ta l  and o f f s h o r e  
waters .  T h e i r  t o t a l  c o n t r i b u t i o n  t o  f i s h e r i e s  appears t o  have been h i g h e s t  i n  
c e n t r a l  o u t s i d e  d i s t r i c t s  (11 3, 154) where an  es t imated  average o f  44.2% o f  the  
t r o l l  ha r ves t  (Table  3 )  and 39.5% of t h e  t o t a l  mar ine  ha rves t  (Table  4 )  occurred.  
A lso  impo r tan t  were waters  n o r t h  o f  Cape Spencer where an es t imated  10.7% o f  t h e  
t r o l l  ha r ves t  and 9.5% o f  t h e  t o t a l  mar ine  ha rves t  o f  tagged f i s h  was taken. 
S t i  k i n e  R i v e r  s tocks  appeared t o  be l e s s  p r e v a l e n t  i n  southern o u t s i d e  d i s t r i c t s  
(103, 104, 152) where o n l y  f i v e  tags were recovered and o n l y  6.1% o f  t he  e s t i -  
mated t r o l l  ha r ves t  and 7.5% of t h e  mar ine ha rves t  occurred.  All f o u r  d i s t r i c t -  
s p e c i f i c  r ecove r i es  i n  t h e  southern o u t s i d e  area were repo r t ed  f rom D i s t r i c t  104. 

The es t imated  c o n t r i b u t i o n  of coded-wi r e  tagged S t i  k i n e  R i v e r  coho salmon t o  t he  
Southeastern A1 aska commercial coho salmon ha rves t  b y  area d u r i n g  1979-1981 i s  
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Figure  3. M i g r a t i o n  pa t t e rns  o f  
r e t u r n i n g  a d u l t  S t i  k i n e  
R iver  coho salmon as  
i n d i c a t e d  by coded-wire 
t a g  recover ies  , 1979-1 982. 

Stikine River 
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Table 3.  Estimated area d i s t r ibu t ion  of the t r o l l  harvest of coded-wire tagged St ik ine  River coho 
salmon, 1979-1982. 

Northern Central Southern Central Southern Stephens Central Southern British 
Outside Outside Outside Intermediate Intermediate Passage Inside Inside Colunbia 

Year 116,157,181,189 113,154 103,104,152 112,114 105,109,110 111 106-108 101,102 1-5 Total 

Totdl 33.6(6) 139.3(25) 19.2(3) 14.3 (4) 84.3(10) , 2.8(1) 1.6(1) 17.0(3) 2.7(1) 314.8(54) 
10.7% 44.2% 6.1% 4.5% 26.8% 0.9% 0.5% 5.4% 0.9% 100% 

Fishery recoveries expanded to t o t a l  catch. 

Number of tags recovered from random f i shery  samples in parentheses. 

Percent of t o t a l .  

25.0% harvested in D i s t r i c t  109. 



Table 4. Est imated area d i s t r i b u t i o n  o f  t h e  mar ine ha rves t  of  coded-wire tagged S t i k i n e  R i ve r  coho 
salmon, 1979-1 982 ( inc ludes  a1 1 gear types) .  

Northern Central Southern Central Southern Stephens Central Southern British 
Outside Outside Outside Intermediate Intermediate Passage Inside Inside Colurrbia 

Year 116,157,181,189 113,154 103,104,152 112,114 105,109,110 111 106-108 101,102 1-5 Total 

F ishe ry  recove r i es  expanded t o  t o t a l  catch. 

Number of  tags recovered from random f i s h e r y  samples i n  parentheses. 

3 Percent o f  t o t a  1. 

22.3% harvested i n  D i s t r i c t  109. 



shown i n  Table 5. Of t he  major  t r o l l  f i s h i n g  areas shown, tagged S t i k i n e  R i ve r  
s tocks appeared t o  have comprised t he  h i g h e s t  average p r o p o r t i o n  of t h e  catch 
from lower  Chatham S t r a i t  ( D i s t r i c t  109) where tagged f i s h  represented more than 
1  i n  4,000 f i s h  landed d u r i n g  1979-1981. The apparent r e l a t i v e l y  h i g h  c o n t r i b u -  
t i o n  of S t i k i n e  R ive r  coho salmon t o  catches i n  t h a t  d i s t r i c t  i n d i c a t e d  t h a t  a  
l a r g e  p r o p o r t i o n  o f  the  r e t u r n  p robab ly  entered i n s i d e  waters  through lower  Chatham 
S t r a i t .  An est imated 25.0% o f  the  t o t a l  t r o l l  ha r ves t  and 22.3% of  t h e  t o t a l  mar- 
i n e  ha rves t  o f  tagged S t i k i n e  R i ve r  coho salmon was taken i n  D i s t r i c t  109. 

No tagged S t i  k i n e  R i ve r  coho salmon were recovered i n  D i s t r i c t  110, w h i l e  one was 
recovered i n  D i s t r i c t  105 and f o u r  were r epo r t ed  i n  D i s t r i c t s  106-108. F i ve  
S t i  k i n e  R i ve r  tags were recovered f rom catches repo r t ed  s p e c i f i c a l  l y  from D i  s- 
t r i c t ~  112 and 114. Two tags were repo r t ed  from catches i n  Stephens Passage 
( D i s t r i c t  111) d u r i n g  1979. One o f  those was harvested w i t h  d r i f t  g i l l n e t  gear 
n o r t h  o f  t h e  Midway I s l ands  w h i l e  t he  o t h e r  was taken w i t h  t r o l l  gear i n  t he  
southern p a r t  o f  the  d i s t r i c t .  

An es t imated  5.4% o f  the  t r o l l  ha r ves t  and 9.2% o f  t h e  t o t a l  mar ine ha rves t  of 
tagged S t i k i n e  R i v e r  coho salmon was taken i n  southern i n s i d e  d i s t r i c t s  (101, 102).  
A t o t a l  o f  s i x  tags was recovered i n  those d i s t r i c t s ,  rang ing  f rom Tree P o i n t  
nor thward t o  t h e  nor thwestern ent rance o f  Behm Canal. 

M i g r a t o r y  T imi  ng 

Coded-wire tagged S t i k i n e  R i v e r  coho salmon were found i n  catches landed as e a r l y  
as t he  l a s t  week of June (week 26) and as l a t e  as mid-September (week 38) .  Tags 
were recovered from t r o l l  catches landed as e a r l y  as t h e  l a s t  week of June (week 
26) u n t i l  as l a t e  as t h e  f i r s t  week o f  September (week 36) ,  and f rom purse se ine  
land ings  f rom t h e  l a s t  week of  J u l y  (week 31) through t h e  l a s t  week o f  August 
(week 35) .  The e a r l i e s t  t a g  recovery  f rom d r i f t  g i l  l n e t  catches was harvested 
a t  Tree P o i n t  ( D i s t r i c t  101-11) d u r i n g  l a t e  June (week 26) w h i l e  t h e  l a t e s t  d r i f t  
g i l l n e t  recovery  was harvested i n  D i s t r i c t  108 near t h e  mouth o f  t h e  S t i k i n e  R i v e r  
i n  mid-September (week 38).  

Because o f  the smal l  sample s i ze ,  i t  was imposs ib le  t o  develop meaningfu l  t ime-  
d e n s i t y  d i s t r i b u t i o n  de te rmina t ions  f o r  t h e  ha rves t  and m i g r a t o r y  passage o f  
coded-wire tagged S t i k i n e  R i v e r  coho salmon i n  most areas and recovery  years  
from e x i s t i n g  data.  However, a  r e l a t i v e l y  l a r g e  number o f  tagged f i s h  were recov-  
ered f rom catches taken near  t h e  boundar ies of D i s t r i c t s  113, 114, and 116 i n  
1979. Th i s  was p robab ly  due, i n  l a r g e  p a r t ,  t o  h e a v i l y  concent ra ted t r o l l  e f f o r t  
near  Cape Spencer and Cross Sound (Appendix F i gu re  1  ) .  By p o o l i n g  1979 recove r i es  
f rom D i s t r i c t  114 and o u t s i d e  waters  n o r t h  o f  Cape Ommaney (Appendix F igures  1  and 
2 )  i t  was p o s s i b l e  t o  approximate t h e  t ime-dens i t y  d i s t r i b u t i o n  o f  tagged f i s h  
harves ted  by t h e  t r o l l  f i s h e r y  based on 41 recove r i es .  S ince these recove r i es  
were from f i s h  t h a t  were captured and tagged as o u t m i g r a t i n g  smol ts  a long  t h e  
lower  S t i  k i n e  R ive r ,  they  were thought  t o  represen t  n e a r l y  a1 l o f  t h e  ~ o n t r i b u t i n g  
s tocks i n  t h e  system. I t  should be noted t h a t  t h e  t ime-densi  ty  d i s t r i b u t i o n s  
de r i ved  f rom these  recove r i es  a r e  based on t h e  da te  when t h e  f i s h  were landed. 
Since t he  average t r i p  l e n g t h  f o r  t r o l l  vesse ls  i n  1979 was approx imate ly  4-6 
days (Funk 1981), t h e  t ime  when f i s h  were caught would have preceded the  t ime 
when t hey  were landed by an average o f  2-3 days. 



Table 5. Estimated contribution of coded-wire tagged Stikine River coho salmon to the Southeastern Alaska 
commercial coho salmon harvest by area,  1979-1981 l. 

Wu&r of Tag Tag Recoveries Ratio of Tagged/ 
Recoveries From Random Expanded to Comrcial Untagged Coho Salnnn 

Area Year Fishery Samples Total Catch Catch in Comrcial Catch 

Outside North 1979 
of Cape Spencer 1980 

1981 

Districts 1979 
113,154 1980 

1981 

I 
Districts 1979 

-1 

Ln 
103,104,152 1980 

I 1981 

Districts 1979 
112,114 1980 

1981 

District 1979 
109 1980 

1981 

Districts 1979 
105-166 1980 

1981 

Districts 1979 
101,102 1980 

1981 

Other d i s t r i c t s  not shown due to low sample sizes.  



The 1979 t ime-dens i t y  d i s t r i b u t i o n  o f  the ha rves t  o f  tagqed S t i k i n e  R i ve r  coho 
salmon by  the  t r o l l  f i s h e r y  i n  no r t he rn  Southeastern Alaska i s  shown i n  compari- 
son w i t h  t h e  t i m i n g  o f  t he  ha rves t  o f  t h e  o v e r a l l  m i x t u r e  of a v a i l a b l e  s tocks i n  
F igure  4. Whi le  t he  o v e r a l l  coho salmon ha rves t  was d i s t r i b u t e d  from mid-June 
(week 25) u n t i l  t h e  t r o l l  season was c losed  on 7 September, S t i k i n e  R i v e r  coho 
salmon were p resen t  i n  t h e  ca tch  f rom a t  l e a s t  as e a r l y  as t h e  second week of 
J u l y  (week 28) through t h e  end o f  t h e  season. The est imated m i d p o i n t  (median 
da te )  o f  t h e  ha rves t  o f  S t i k i n e  R i v e r  s tocks  occurred on approx imate ly  2  August 
w h i l e  the  c e n t r a l  h a l f  occur red  d u r i n g  23 J u l y  - 15 August (weeks 30-33). The 
m idpo in t  o f  t h e  ha rves t  o f  a1 1  s tocks  a v a i l a b l e  i n  t h e  f i s h i n g  area occur red  on 
approx imate ly  11 August (week 32) w h i l e  t h e  c e n t r a l  h a l f  occur red  d u r i n g  29 J u l y  - 
23 August (weeks 31-34). Ove ra l l ,  the  ha rves t  t i m i n g  o f  S t i  k i n e  R i v e r  s tocks 
appeared t o  have preceded t he  ha rves t  t i m i n g  o f  t h e  o v e r a l l  m i x t u r e  of a v a i l a b l e  
s tocks by approx imate ly  1  week. 

I n  o rde r  t o  more a c c u r a t e l y  r ep resen t  t h e  a c t u a l  a v a i l a b i l i t y  o f  S t i k i n e  R i v e r  
s tocks ove r  t ime, t he  ha rves t  d i s t r i b u t i o n  was a l s o  expressed w i t h  r espec t  t o  
f i s h i n g  e f f o r t  as "average catch-per-boat-day". I n  t h i s  case, t h e  es t imated  t o t a l  
ca tch  of tagged f i s h  by week was d i v i d e d  by t h e  number o f  boats  which landed f i s h  
and the  number o f  days open t o  f i s h i n g .  E f f o r t  data  was ad jus ted  accord ing  t o  
t he  r e l a t i v e  ha rves t i ng  e f f i c i e n c y  o f  power t r o l l  and hand t r o l l  gear so t h a t  
t o t a l  e f f o r t  was expressed i n  power t r o l l  u n i t s .  The p e r i o d  o f  peak abundance of  
S t i k i n e  R i ve r  s tocks and t h e  o v e r a l l  m i x t u r e  o f  a v a i l a b l e  s tocks  appeared t o  have 
occur red  i n  mid-August (week 33) (F i gu re  5 ) .  The c e n t r a l  h a l f  o f  t h e  t ime -dens i t y  
d i s t r i b u t i o n  o f  CPUE f o r  S t i k i n e  R i ve r  s tocks  occur red  d u r i n g  23 J u l y  - 16 August 
(weeks 30-33) w h i l e  t h e  m i d p o i n t  occurred on approx imate ly  5  August (week 32).  
The t ime -dens i t y  d i s t r i b u t i o n  o f  CPUE f o r  the  o v e r a l l  m i x t u r e  o f  a v a i l a b l e  s tocks  
was somewhat t r unca ted  s i nce  the season was c losed  on 7  September be fo re  o v e r a l l  
coho salmon abundance i n  t he  ma jo r  t r o l l  f i s h i n g  area had d e c l i n e d  t o  near  zero.  
The m i d p o i n t  (median da te )  of abundance o f  t h e  o v e r a l l  s tock  m i x t u r e  occur red  on 
13 August (week 33) o r  l a t e r  w h i l e  t he  c e n t r a l  h a l f  o f  t h e  r u n  occur red  a t  l e a s t  
as l a t e  as 30 J u l y  - 23 August (weeks 31-34). I n  summary, t h e  t ime -dens i t y  d i s -  
t r i b u t i o n s  o f  ca tch  and abundance (approximated by CPUE) shown i n  F igures  4  and 5  
i n d i c a t e  t h a t  t h e  m i g r a t o r y  t i m i n g  o f  S t i k i n e  R i v e r  coho salmon s tocks  i n  t h e  
t r o l l  f i s h e r y  i n  no r t he rn  Southeastern Alaska preceded the  t i m i n g  o f  t h e  o v e r a l l  
m i x t u r e  o f  s tocks by approx imate ly  1  week. 

The 1979 t ime-dens i t y  d i s t r i b u t i o n  o f  CPUE f o r  tagged S t i k i n e  R i v e r  coho salmon 
i n  t h e  t r o l l  f i s h e r y  i n  no r t he rn  Southeastern Alaska was compared w i t h  h i s t o r i c a l  
average t ime -dens i t y  d i s t r i b u t i o n s  o f  coho salmon abundance i n  t h e  D i s t r i c t  108 
d r i f t  g i  11 n e t  f i s h e r y  and t h e  Canadian g i  11 n e t  f i s h e r y  on t h e  l owe r  S t i  k i n e  R i v e r  
(F i gu re  6 ) .  The average d i s t r i b u t i o n  o f  abundance w i t h  r espec t  t o  t ime  was app rox i -  
mated by c a l  c u l  a t i  ng t he  average weekly p r o p o r t i o n  o f  CPUE (average catch-per-boat -  
day) .  Appendix Table  9 l i s t s  1963-1983 CPUE da ta  f o r  t h e  D i s t r i c t  108 d r i f t  g i l l -  
n e t  f i s h e r y  w h i l e  s i m i l a r  da ta  f o r  t h e  lower  S t i k i n e  R i ve r  f i s h e r y  i s  shown i n  
Appendix Table  10. It was necessary t o  l i m i t  t h e  a n a l y s i s  t o  o n l y  those years  
when f i s h i n g  was conducted d u r i n g  each weekly p e r i o d  throughout  most of t h e  coho 
salmon m i g r a t i o n  pe r i od .  Years which met t h a t  c r i t e r i o n  f o r  t he  D i s t r i c t  108 
d r i f t  g i l l n e t  f i s h e r y  i nc l uded  1963-1966, 1968, 1970, and 1972 when f i s h i n g  was 
conducted d u r i n g  mid-June (week 25) th rough  mid-September (week 38) o r  l a t e r .  
Years when f i s h i n g  occur red  on t h e  lower  S t i k i n e  R i v e r  upstream f rom t h e  i n t e r -  
n a t i o n a l  bo rde r  d u r i n g  each weekly p e r i o d  f rom t h e  second week o f  J u l y  (week 28) 
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Figure  4. Weekly p r o p o r t i o n  o f  t he  t o t a l  coho salmon ca t ch  ( l i n e  graph) and t he  es t imated  ca t ch  of 

coded-wire tagged S t i k i n e  R i ve r  coho salmon ( b a r  graph) (n=41) by t r o l l  gear i n  I c y  S t r a i t  
and o u t s i d e  waters  n o r t h  o f  Cape Ornmaney, 1979. The number o f  tags recovered by week i s  
shown i n  parentheses w h i l e  t he  p r o p o r t i o n  o f  t he  t o t a l  ca t ch  represented by each bar  i s  
shown under t h e  number o f  recover ies .  
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F i g u r e  5. Weekly p r o p o r t i o n  o f  coho salmon CPUE ( 1  i n e  graph) and es t imated  CPUE o f  coded-wi r e  tagged 

S t i k i n e  R i ve r  coho salmon ( b a r  graph) (n=41) i n  t he  t r o l l  f i s h e r y  i n  I c y  S t r a i t  and o u t s i d e  
waters  n o r t h  o f  Cape Ommaney, 1979. The number o f  tags recovered by week i s  shown i n  
parentheses w h i l e  t h e  CPUE p r o p o r t i o n  represented by each ba r  i s  shown under t h e  number 
o f  r ecove r i es  . 
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Figure  6. Est imated average weekly p r o p o r t i o n  and cumulat ive p r o p o r t i o n  o f  CPUE 
o f  coded-wire tagged S t i k i n e  R i ve r  coho salmon i n  t he  t r o l l  f i s h e r y  
i n  no r t he rn  Southeastern Alaska (1979) compared w i t h  coho salmon CPUE 
i n  t he  D i s t r i c t  108 d r i f t  g i l l n e t  f i s h e r y  (1963-1966, 1968, 1970, 1972) 
and the  Canadian f i s h e r y  on t he  lower  S t i k i n e  R iver  (1965, 1380, 1982- 
1983). The average m idpo in t  (median da te )  o f  m i g r a t i o n  i n  each f i s h e r y  
i s  shown on t he  cumula t i ve  p r o p o r t i o n  curves. 



u n t i l  t he  beginn ing of October (week 40) i nc l uded  1965, 1980, 1982, and 1983. 
Data from t h e  1965 Canadian exper imenta l  f i s h e r y  on t h e  lower  S t i k i n e  R i ve r  i s  
g i ven  i n  Crou te r  and Tood (1965) w h i l e  data on i n - r i v e r  catches and e f f o r t  dur -  
i ng 1980-1 983 was prov ided by t he  Department of F i s h e r i e s  and Oceans, Vancouver, 
B.C. Actua l  dates o f  m i g r a t i o n  through t e rm ina l  f i s h e r i e s  were p robab ly  s l i g h t l y  
l a t e r  than the est imates because e f f o r t  d u r i n g  t h e  sample years  was c o n s i s t e n t  
throughout  t he  e a r l y  p a r t  of t he  r un  when f ishermen were s t i l l  t a r g e t i n g  on o t h e r  
salmon species,  b u t  u s u a l l y  ceased ( o r  t h e  season was c losed)  be fo re  t he  coho 
salmon r u n  had complete ly  passed. 

The t ime-densi  t y  d i s t r i b u t i o n  of CPUE i n  t h e  D i s t r i c t  108 d r i f t  g i l  l n e t  f i s h e r y  
(F i gu re  6 )  i n d i c a t e s  t h a t ,  on the  average, t he  c e n t r a l  h a l f  o f  t h e  r un  was a v a i l -  
a b l e  f o r  ha r ves t  d u r i n g  17 August - 9  September (weeks 34-37) w h i l e  t h e  m i d p o i n t  
(median da te )  o f  m i g r a t i o n  occurred on 30 August. Dur ing  t h e  7  years  i nc l uded  i n  
the  ana l ys i s ,  t h e  m i d p o i n t  v a r i e d  between 25 August and 5  September. Based on 
1979 t a g  recovery  data,  S t i k i n e  R i ve r  coho salmon s tocks passed th rough  t h e  ma jo r  
t r o l l  f i s h i n g  areas i n  no r t he rn  Southeastern Alaska approx imate ly  25 days before 
t h e i r  average t ime of m i g r a t i o n  through t h e  t e rm ina l  area d r i f t  g i l  l n e t  f i s h e r y  
near  t h e  mouth o f  t h e  S t i k i n e  R ive r .  

The t ime-dens i t y  d i s t r i b u t i o n  o f  CPUE f o r  t h e  lower  S t i k i n e  R i v e r  f i s h e r y  i n d i -  
cates t h a t ,  on t he  average, t h e  c e n t r a l  h a l f  of t h e  coho salmon m i o r a t i o n  through 
t h e  Canadian f i s h e r y  occurred d u r i n g  1-20 September (weeks 36-38) whi  1  e  t he  mi d- 
po i  n t  occur red  on 10 September (week 37).  Dur ing t he  4  years  i n c l  uded i n  t h e  
ana l ys i s ,  t he  m idpo in t  v a r i e d  f rom 5 September t o  12 Se~tember .  The average mid- 
p o i n t  o f  the  r u n  i n  t h e  Canadian f i s h e r y  f o l l owed  t h e  average m i d p o i n t  o f  t he  r u n  
i n  D i s t r i c t  108 by 11 days. 

A t e s t  f i s h e r y  has been conducted a t  Kakwan P o i n t  (F i gu re  2 )  on t h e  lower  S t i k i n e  
R i ve r  b y  ADF&G s i nce  1977 t o  o b t a i n  an in-season index  o f  escapement abundance 
(Timothy 1982). Whi le i t  has p rov ided  a  usefu l  i ndex  o f  sockeye salmon abundance, 
t h i s  f i s h e r y  has u s u a l l y  been d i scon t i nued  w e l l  be fo re  the end o f  t h e  coho salmon 
run  and t he re fo re ,  i t  was imposs ib le  t o  develop compl e t e  t ime-densi  t y  d i s t r i b u t i o n s  
from t h e  r e s u l  ti ng data.  

A1 though tagged S t i  k i  ne R i ve r  coho salmon appa ren t l y  c o n t r i b u t e d  a  g r e a t e r  aver-  
age percentage t o  catches from D i s t r i c t  109 compared w i t h  o t h e r  ma jo r  t r o l l  f i s h -  
i n g  areas, t h e  smal l  number o f  r ecove r i es  f rom t h a t  d i s t r i c t  prec luded t h e  
development o f  a  meaningfu l  t ime-dens i t y  d i s t r i b u t i o n .  Eleven tags were recov- 
e red  f rom catches i n  D i s t r i c t  109, w i t h  t h e  e a r l i e s t  o c c u r r i n g  d u r i n g  t he  f i r s t  
week o f  J u l y  (week 27) and l a t e s t  d u r i n g  t h e  1  a s t  week o f  August (week 35).  

DISCUSSION 

Ex tens ive  minnow t r a p p i n g  e f f o r t  a long  t h e  lower  S t i k i n e  R i v e r  and i n  t r i b u t a r i e s  
on t h e  U. S. s i d e  o f  the  border  f a i l e d  t o  revea l  many l a r g e  concen t ra t ions  o f  
r e a r i n g  j u v e n i l e  coho salmon. The o n l y  ma jo r  concen t ra t i on  o f  r e a r i n g  f i s h  was 
found i n  Barnes Lake w h i l e  some t r i b u t a r i e s ,  i n c l u d i n g  Andrew Creek and the  
K i  kahe R iver ,  appeared t o  have ex tens ive  spawning habi  t a t ,  b u t  o n l y  1 i m i  t e d  
r e a r i n g  h a b i t a t .  



Extreme f l u c t u a t i o n s  i n  water l e v e l  and seasonal v a r i a t i o n s  i n  temperature, 
coupled w i t h  g e n e r a l l y  shal low r e a r i n g  areas, c rea te  ve ry  dynamic cond i t i ons  
f o r  j u v e n i l e  f i s h  r e a r i n g  a long  t h e  lower S t i k i n e  R iver .  Large increases i n  
t he  water  l e v e l  i n  t h e  mainstem cause i n f i l t r a t i o n  o f  co ld ,  s i l t y  water  i n t o  
impor tan t  s i d e  t r i b u t a r y  r e a r i n g  areas whi l e  per iods o f  low p r e c i p i t a t i o n  and 
f reez ing  probably  make some of those areas un inhab i t ab le  f o r  f i s h  d u r i n g  the 
w in te r .  Low oxygen l e v e l s  caused by h i gh  wate r  temoeratures and decayinq p l a n t  
ma t te r  may a l s o  1  i r n i t  t he  s u i t a b i l i t y  o f  t h e  more shal low, stagnant backwater 
areas d u r i n g  t he  summer months. Given the  dynamic na tu re  o f  the r e a r i n g  h a b i t a t ,  
i t  would seem t h a t  the t i m e l y  response o f  young coho salmon t o  environmental  
changes i s  c r i t i c a l  t o  t h e i r  s u r v i v a l .  Response mechanisms must be we l l - t uned  
i n  o rde r  t o  a l l o w  r e a r i n g  f i s h  t o  seek ou t  adequate food resources f o r  growth 
w i t h  a  d imin ished r i s k  o f  be ing  s t randed i n  areas o f  unsu i t ab le  temperatures o r  
d i sso l ved  oxygen l e v e l s .  Movement o f  j u v e n i l e  coho salmon from t h e  g l a c i a l  
mainstem i n t o  pe r i phe ra l  r e a r i n g  areas du r i ng  the  s p r i n g  and e a r l y  summer was 
confirmed from recover ies  o f  tagqed j u v e n i l e s  which had mig ra ted  from the  main 
r i v e r  i n t o  Government Creek and F igure-Eight  Lake. However, the o b j e c t i v e  of 
cap tu r i ng  and mark ing as many f i s h  as p o s s i b l e  prec luded a l l o c a t i n g  resources 
toward f u r t h e r  s tud ies  o f  the  seasonal d i s t r i b u t i o n  and movements of j u v e n i l e  
coho salmon and t he  impetus f o r  t h e i r  m ig ra t i ons .  A b e t t e r  understanding of  the 
ecology of  coho salmon i n  l a r g e  mainland systems such as t he  S t i k i n e  R i ve r  i s  
needed i n  o r d e r  t o  assess the impacts o f  h y d r o - e l e c t r i c  p r o j e c t s ,  road b u i l d i n g ,  
t imber  harves t ing ,  enhancement p ro j ec t s ,  and va r i ous  f i s h e r y  management s t r a t e g i e s .  

The number o f  recover ies  from tagg ing  a t  a1 1  l o c a t i o n s  on t he  S t i k i n e  R i ve r  was 
d i s a p p o i n t i n g  compared w i t h  t h e  r e s u l t s  o f  o t h e r  w i l d  coho salmon coded-wire 
tagg ing  s tud ies  conducted i n  Southeastern Alaska (Shaul e t  a l .  1983). Su rv i va l  
r a t e s  t o  m a t u r i t y  of  predominant ly  age 1+ j u v e n i l e  coho salmon f o r  e i g h t  i n d i v i -  
dual  s t ud ies  a t  C h i l k a t  Lake, C h i l k o o t  Lake, Speel Lake, and t h e  Berners R i ve r  
were est imated t o  range from 3.2% t o  5.4% w i t h  an average va lue  o f  4.5%. The 
s u r v i v a l  r a t e  o f  w i l d  coho salmon smolts t h a t  outmigrated from Auke Lake i n  1976, 
1977, 1979, and 1980 was est imated t o  range from 10.2% t o  17.9% w i t h  an average 
va lue  of  13.0%. Based on est imates from those exper iments and extreme va lues 
which should encompass a l l  reasonably expected harves t  r a t e s  from 20% t o  80%, 
t h e  percentage harvested f o r  j u v e n i l e s  tagged on s i d e  t r i b u t a r i e s  of  the  lower  
S t i k i n e  R i v e r  would have f a l l e n  w i t h i n  t h e  range o f  0.64% t o  4.32% compared w i t h  
t h e  es t ima te  o f  0.45%. The percentage harvested f o r  smolts tagged on t he  main 
r i v e r  should have been w i t h i n  t h e  range of 2.04% t o  14.32% which i s  h i ghe r  than 
t h e  es t ima te  of  1.27%. 

It i s  unce r ta i n  why the est imated ha rves t  o f  tagged S t i k i n e  R i ve r  coho salmon 
was lower  than expected. Fac to rs  which cou ld  have been respons ib le  i nc l ude  
inadequate sampl ing e f f o r t ,  h i g h  t a g  l o s s  ra tes ,  low harves t  r a tes ,  and low 
s u r v i v a l  r a tes .  Sampling e f f o r t  was s p o t t y  and i n c o n s i s t e n t  i n  some southern 
areas and c e n t r a l  i n s i d e  d i s t r i c t s ,  b u t  t h a t  f a c t o r  a lone would n o t  l i k e l y  have 
accounted f o r  such a  l a r g e  d i f ference.  Al though t ag  l o s s  cou ld  have been a prob- 
lem f o r  one o r  more re l ease  groups, i t  i s  u n l i k e l y  t h a t  tag  l o s s  would have been 
c o n s i s t e n t l y  h i gh  f o r  tagg ing  conducted by d i f f e r e n t  i n d i v i d u a l s  over  a  2-year 
per iod.  Harvest  r a t e s  f o r  S t i k i n e  R i v e r  coho salmon s tocks have n o t  been r e l i -  
a b l y  est imated. However, based on t he  p r o x i m i t y  o f  the  r i v e r  t o  f i s h i n g  e f f o r t  
and what i s  known about the  m i g r a t i o n  pa t t e rns  o f  r e t u r n i n g  adu l t s ,  i t  i s  u n l i k e l y  
t h a t  the  harves t  r a t e  o f  S t i k i n e  R i ve r  s tocks  would have been as low as 20%. I t  



a l s o  seems u n l i k e l y  t h a t  s u r v i v a l  o f  smol ts  and j u v e n i l e s  would have been con- 
s i s t e n t l y  low f o r  t h i s  sample system over  a  3-year pe r i od .  However, evidence 
of  below average coho salmon r e t u r n s  t o  t h e  S t i k i n e  R i v e r  d u r i n g  1979-1981 based 
on d r i f t  q i l l n e t  f i s h e r y  performance (Appendix Table 9 )  s u ~ g e s t s  t h a t  poor  su r -  
v i v a l  may have been a  f a c t o r  c o n t r i b u t i n g  t o  t h e  low number o f  r e t u r n i n g  tagged 
f i s h .  

One o f  t he  p r imary  o b j e c t i v e s  o f  t h e  s tudy  was t o  determine t he  r e l a t i v e  amount 
of f i s h i n g  pressure on S t i  k i n e  R i ve r  coho salmon s tocks  by o b t a i n i n g  a  ha rves t  
r a t e  es t imate  f o r  the  Barnes Lake s tock.  However, severa l  f a c t o r s  prevented t h a t  
o b j e c t i v e  from being f u l f i l l e d .  Most impo r tan t  o f  those was a  f a i l u r e  t o  o b t a i n  
a  p r e c i s e  count  o r  es t imate  o f  t h e  escapement t o  Barnes Lake because of extreme 
increases i n  f low a t  t h e  o u t l e t .  The combinat ion o f  an appa ren t l y  low percent -  
age o f  marked f i s h  i n  catches and low sampl ing e f f o r t  i n  c e n t r a l  i n s i d e  d i s t r i c t s  
presented another  problem. F i n a l l y ,  i t  i s  p o s s i b l e  t h a t  f r y  and/or age I +  j uve -  
n i l e  coho salmon f rom o t h e r  t r i b u r a r i e s  o f  t h e  S t i k i n e  R i v e r  e n t e r  Barnes Lake 
t o  r e a r .  Therefore,  some p r o p o r t i o n  o f  t h e  t o t a l  number o f  escaping a d u l t s  which 
had been tagged a t  Barnes Lake migh t  have en te red  o the r  t r i b u t a r i e s  where they  
would n o t  have been enumerated. I t  should be emphasized t h a t  t h i s  i s  specu la t i ve  
as t h e r e  i s  ve r y  l i t t l e  a v a i l a b l e  i n f o r m a t i o n  on seasonal movements o f  j u v e n i l e  
coho salmon i n  l a r g e  Alaskan and Canadian r i v e r s .  Because o f  t h e  problems of 
extreme h i g h  wate r  cond i t i ons  a t  Barnes Lake and p o s s i b l e  immigra t ion  of j u v e n i l e s  
from o t h e r  t r i b u t a r i e s ,  i t  i s  n o t  recommended t h a t  f u t u r e  e f f o r t s  be d i r e c t e d  a t  
e s t i m a t i n g  t he  ha rves t  r a t e  o f  r e t u r n i n g  S t i k i n e  R i v e r  coho salmon. Other smal l ,  
i s o l a t e d  systems o r  ha tchery  f a c i  1  i t i e s  i n  D i s t r i c t s  106-108 cou ld  p rov i de  more 
s u i t a b l e  s i t e s  f o r  conduct ing ha rves t  r a t e  s t ud ies  o f  c e n t r a l  i n s i d e  area s tocks.  

I t  was p o s s i b l e  t o  c h a r a c t e r i z e  the  catch d i s t r i b u t i o n  and m i g r a t o r y  t i m i n g  of 
S t i k i n e  R i ve r  coho salmon s tocks  i n  major  t r o l l  f i s h i n g  areas. The r e s u l t s  i n d i -  
cated t h a t  S t i  k i n e  R i v e r  s tocks were a v a i l a b l e  i n  a l l  major  f i s h i n g  areas of South- 
eas te rn  Alaska except Lynn Canal. The ma jo r  ha rves t  area f o r  S t i k i n e  R i v e r  s tocks  
was i n  o u t s i d e  waters  n o r t h  of Cape Ommaney. However, on t h e  average, S t i k i n e  
R i ve r  s tocks  appeared t o  comprise t h e  h i g h e s t  p r o p o r t i o n  o f  t h e  ca tch  f rom D is -  
t r i c t  109 compared w i t h  o t h e r  impo r tan t  t r o l l  f i s h i n g  areas. 

Due t o  t h e  low number of tags recovered i n  catches f rom d i s t r i c t s  near  t he  
S t i k i n e  R ive r ,  i t  was n o t  p o s s i b l e  t o  determine which c o r r i d o r s  were t r a v e l e d  by 
t h e  m a j o r i t y  o f  r e t u r n i n g  f i s h .  The low recovery  r a t e  i n  D i s t r i c t s  105-108 and 
110 was p robab ly  due t o  a  combinat ion o f  a  low percentage o f  marked f i s h ,  low 
sampling e f f o r t ,  and r e s t r i c t e d  f i s h i n g  e f f o r t ,  p a r t i c u l a r l y  i n  t h e  d r i f t  g i l l n e t  
f i s h e r i e s .  

Dur ing  1979, 48 S t i k i n e  R i ve r  tags were recovered f rom catches i n  D i s t r i c t s  113, 
114, 116, and 154 o u t  o f  a t o t a l  o f  62 r ecove r i es  f rom throughout  Southeastern 
Alaska. Th i s  i n d i c a t e s  t h a t  t r o l l  vesse ls  which were concent ra ted near t h e  
boundar ies of those areas o f f  Cape Spencer i n t e r c e p t e d  a  l a r g e  number o f  S t i k i n e  
R i v e r  coho salmon. It i s  n o t  c l e a r  what p r o p o r t i o n  o f  r e t u r n i n g  S t i k i n e  R i v e r  
f i s h  which passed through t he  area near  Cape Spencer en te red  i n s i d e  waters  through 
I c y  S t r a i t  as opposed t o  m i g r a t i n g  southward pas t  S i t k a  and around Cape Ommaney. 
Only f i v e  S t i  k i n e  R i v e r  tags were recovered i n  D i s t r i c t s  112 and 114 d u r i n g  fou r  
recovery  years ,  and none were repo r t ed  s ~ e c i f i c a l l y  f rom I c y  and Upper Chatham 
S t r a i t s .  The low recovery  r a t e  i n  those d i s t r i c t s  may have been p a r t l y  a  r e s u l t  
o f  reduced f i s h i n g  e f f o r t  compared w i t h  p r i o r  years  because o f  t r o l l  f i s h e r y  



r e s t r i c t i o n s .  Hoffman (1982) found D i s t r i c t s  114 and 112 t o  be a  major  m i g r a t o r y  
pathway f o r  p i n k  salmon r e t u r n s  t o  D i s t r i c t  108. Also,  two S t i k i n e  R i ve r  chinook 
salmon have been repo r t ed  from I c y  S t r a i t  (Paul  K issner ,  ADF&G, personal  communi- 
c a t i o n ) .  S t i k i n e  R i v e r  tags were recovered f rom coho salmon catches repo r t ed  
from va r i ous  l o c a t i o n s  i n  D i s t r i c t s  101 and 102 rang ing  f rom Tree P o i n t  t o  the 
nor thwes te rn  ent rance of Behm Canal. Therefore,  c i r c u m s t a n t i a l  evidence suggests 
t h a t  a segment of t h e  r e t u r n  m ig ra tes  northward through Clarence S t r a i t .  

Whi le the  d i s t r i b u t i o n  o f  coded-wire t ag  recover ies  i n d i c a t e s  t h a t  a  p o r t i o n  of 
t h e  coho salmon r e t u r n  t o  the  S t i k i n e  R i ve r  p robab ly  m ig ra tes  through each major  
passageway t o  i n s i d e  waters,  catch pa t t e rns  a t  d i f f e r e n t  l o c a t i o n s  w i t h i n  D i s t r i c t  
108 i n d i c a t e  t h a t  the  m a j o r i t y  o f  the r e t u r n  en te r s  D i s t r i c t  108 f rom Sumner and 
upper Clarence S t r a i t s  ( D i s t r i c t  106) w h i l e  fewer f i s h  e n t e r  f rom F rede r i c k  Sound 
( D i s t r i c t  11 0 )  (Randy Timothy, ADF&G, personal  communication). Th is  ques t i on  has 
an impo r tan t  bea r i ng  on t he  amount of f i s h i n g  p ressure  ope ra t i ng  on S t i k i n e  R i ve r  
s tocks because more ex tens i ve  g i l l n e t  and t r o l l  f i s h e r i e s  a r e  conducted i n  D is -  
t r i c t  106 compared w i t h  D i s t r i c t  110 where o n l y  minor  t r o l l  e f f o r t  and no g i l l n e t  
e f f o r t  occurs.  

S t i k i n e  R i v e r  coho salmon s tocks  have a  broad t i m i n g  d i s t r i b u t i o n  i n  major  t r o l l  
f i s h i n g  areas and a r e  a v a i l a b l e  throughout  t he  p e r i o d  o f  s i g n i f i c a n t  coho salmon 
catches a long  t he  o u t e r  coast .  The r e s u l t s  i n d i c a t e d  t h a t  d u r i n g  1979 the  c e n t r a l  
h a l f  of t h e  r u n  and t h e  p e r i o d  o f  peak catches o f  S t i  k i n e  R i ve r  coho salmon i n  
major  t r o l l  f i s h i n g  areas i n  no r t he rn  Southeastern occurred d u r i n g  t he  l a s t  week 
of  J u l y  through mid-August. The t i m i n g  d i s t r i b u t i o n  o f  S t i k i n e  R i v e r  s tocks  f o l -  
lowed a  p a t t e r n  t h a t  was approx imate ly  a  week e a r l i e r  than  t h e  t o t a l  coho salmon 
harves t .  The abundance o f  S t i k i n e  R i ve r  s tocks  appeared t o  d e c l i n e  more sha rp l y  
than o v e r a l l  coho salmon abundance, p robab ly  because o f  t h e  presence o f  l a t e  
r e t u r n s  t o  systems i n  no r t he rn  d i s t r i c t s .  Resu l t s  o f  pigment mark ing and coded- 
w i r e  t agg ing  s t u d i e s  have i n d i c a t e d  t h a t  coho salmon r e t u r n i n g  t o  the  C h i l k a t  and 
Berners R i v e r  a re  most abundant i n  n o r t h e r n  ou t s i de  d i s t r i c t s  d u r i n g  l a t e  August 
and e a r l y  September (weeks 34-36) (Gray e t  a1. 1978; Shaul e t  a1. 1983).  Loca l  
Yakutat  area s tocks  may a l s o  c o n t r i b u t e  s i g n i f i c a n t l y  t o  l a t e  season t r o l l  catches 
i n  n o r t h e r n  o u t s i d e  waters ,  e s p e c i a l l y  n o r t h  o f  Cape Fai rweather .  

The est imated m i g r a t o r y  t i m i n g  d i s t r i b u t i o n  o f  S t i k i n e  R i ve r  coho salmon i n  the  
t r o l l  f i s h e r y  i n  no r t he rn  Southeastern Alaska was based on recove r i es  o f  f i s h  
t h a t  were tagged as o u t m i g r a t i n g  smol ts  a long  t he  lower  r i v e r  d u r i n g  a  5-week 
p e r i o d  i n  Apr i l -May 1978. Therefore, t h e  f i s h  were expected t o  r ep resen t  a  com- 
p o s i t e  o f  s tocks  which spawned and rea red  upstream f rom t h e  t agg ing  l o c a t i o n s .  
However, whi l e  de te rm ina t i on  o f  t h e  m i g r a t o r y  t i m i n g  c h a r a c t e r i s t i c s  o f  t h e  v a r i -  
ous i n d i v i d u a l  s tocks  w i t h i n  t h e  system was beyond t h e  scope o f  t h i s  s tudy,  i t  i s  
impo r tan t  i n  managing t he  f i s h e r i e s  t o  recogn ize  t h a t  s i g n i f i c a n t  d i f f e r e n c e s  may 
e x i s t  i n  t h e  m i g r a t o r y  t i m i n g  o f  s tocks  which spawn i n  d i f f e r e n t  t r i b u t a r i e s  
( i  .e. upper r i v e r  vs. l ower  r i v e r ,  g l a c i a l  vs. non -g l ac i a l ,  e t c . ) .  

The l ong  t ime  l a g ,  approx imate ly  25 days, between t h e  t ime-dens i t y  d i s t r i b u t i o n  
of abundance o f  S t i k i n e  R i v e r  coho salmon s tocks  i n  major  t r o l l  f i s h i n g  areas 
and t h e i r  t i m i n g  i n  t h e  D i s t r i c t  108 d r i f t  g i l l n e t  f i s h e r y  makes i t  d i f f i c u l t  t o  
assess escapement t o  t h e  t e rm ina l  f i s h e r y  area i n  t ime  t o  make management dec i s i ons  
f o r  t he  t r o l l  f i s h e r y .  The d i s t a n c e  t r a v e l e d  d u r i n g  t h i s  p e r i o d  would r e q u i r e  an 
average m i g r a t i o n  r a t e  o f  approx imate ly  11-17 km/day which i s  cons ide rab l y  s lower  



than est imated h igh  seas m i g r a t i o n  r a t e s  o f  age .1 coho salmon r e ~ o r t e d  by Godfrey 
e t  a l .  (1975) as having ranged from 17.7 kmlday t o  68.4 kmlday (x = 30.0 kmlday). 
The average midpo in t  (median da te )  o f  the  coho salmon run  i n  D i s t r i c t  108 pre-  
ceded the  average midpo in t  o f  abundance i n  t h e  lower  S t i k i n e  R i ve r  Canadian f i s h -  
e r y  by approx imate ly  11 days. Thi s  t ime d i f f e r e n c e  suggests an average m i g r a t i o n  
r a t e  through t he  lower  r i v e r  o f  o n l y  5-7 kmlday, assuming t h a t  s tocks t h a t  spawn 
i n  Alaska t r i b u t a r i e s  have the  same o v e r a l l  t i m i n g  d i s t r i b u t i o n  i n  D i s t r i c t  108 
as those t h a t  spawn i n  B.C.  t r i b u t a r i e s .  That assumption may n o t  be c o r r e c t .  

Because of  the extremely broad s p a t i a l  and t im ing  d i s t r i b u t i o n  o f  r e t u r n i n g  
S t i k i n e  R i ve r  coho salmon, and t he  h i gh  percentage o f  t he  t o t a l  harves t  t h a t  
occurs i n  ou t s i de  waters,  managing the t r o l l  f i s h e r y  s p e c i f i c a l l y  f o r  S t i k i n e  
R i ve r  s tocks  i s  n o t  f eas ib l e .  In-season t r o l l  f i s h e r y  management dec is ions  
should con t inue  t o  be based on a  broad s e r i e s  o f  i n d i c a t o r s  o f  which t h e  apparent  
abundance o f  coho salmon a r r i v i n g  near t h e  mouth o f  the  S t i k i n e  R i ve r  i s  o n l y  one. 
Th is  i s  necessary because, as coded-wire tagg ing  s tud ies  have shown, coho salmon 
catches i n  t he  o u t e r  coasta l  t r o l l  f i s h e r y ,  i n c l u d i n g  Cross Sound and lower  
Chatham S t r a i t ,  a r e  comprised o f  a  l a r g e  base o f  s tocks o r i g i n a t i n g  f rom no r th -  
e r n  Southeastern Alaska t o  southern B r i t i s h  Columbia t o  which t h e  S t i k i n e  R i ve r  
c o n t r i b u t e s  b u t  a  small f r a c t i o n .  Therefore,  the p r imary  burden o f  p r o v i d i n g  
f o r  spawning escapements t o  t he  S t i  k i n e  R i v e r  must f a l l  on f i s h e r i e s  near and 
w i t h i n  t h e  system. 

SUMMARY 

The t r o l l  f i s h e r y  accounted f o r  t he  g r e a t e s t  p r o p o r t i o n  o f  t he  harves t  o f  
r e t u r n i n g  S t i  k i  ne R i ve r  coho salmon d u r i n g  1979, 1980, and 1981. An e s t i  - 
mated 89.3% o f  t h e  t o t a l  mar ine ha rves t  o f  tagged S t i k i n e  R i ve r  f i s h  was 
a t t r i b u t e d  t o  t r o l l  gear w h i l e  purse se ine  and d r i f t  g i l l n e t  f i s h e r i e s  
accounted f o r  5.2% and 5.5%, r e s p e c t i v e l y .  However, t h e  p r o p o r t i o n  harvested 
by d r i f t  g i l l n e t  gear i n  D i s t r i c t s  106 and 108 may have been underest imated 
because of low sampling e f f o r t .  Also, d r i f t  g i l l n e t  e f f o r t  i n  those d i s -  
t r i c t s  was r e s t r i c t e d  du r i ng  1979-1981 i n  comparison w i t h  h i s t o r i c a l  l e v e l s  
because o f  poor coho salmon r e t u r n s  and t h e  need t o  a l l o w  f o r  an i n - r i v e r  
harves t  by the  Canadian f i s h e r y .  

2) An est imated 57.3% o f  t h e  t o t a l  marine ha rves t  o f  tagged S t i k i n e  R i v e r  coho 
salmon occurred i n  ou te r  coas ta l  and o f f s h o r e  waters.  The most impor tan t  
ha rves t  area f o r  S t i k i n e  R i v e r  coho salmon s tocks  du r i ng  1979, 1980, and 
1981 was i n  ou t s i de  waters  n o r t h  o f  Cape Ornmaney where an est imated 49.0% 
o f  t h e  t o t a l  mar ine ha rves t  o f  tagged f i s h  occurred. Fewer S t i  k i n e  R i ve r  
coho salmon were harvested i n  southern o u t s i d e  waters ( D i s t r i c t s  103, 104, 
152) where o n l y  7.5% o f  t h e  est imated t o t a l  mar ine ha rves t  o f  tagged f i s h  
was taken. The second most impo r tan t  ha rves t  area was i n  D i s t r i c t s  105, 
109, and 110 where an est imated 23.9% o f  t h e  t o t a l  ha rves t  was taken. The 
most impor tan t  o f  those d i s t r i c t s  was D i s t r i c t  109 where an es t imated  22.3% 
o f  t h e  t o t a l  ha rves t  occurred. Southern i n s i d e  d i s t r i c t s  (101, 102) were 
a l s o  impor tan t ,  and accounted f o r  9.2%. Small numbers o f  tagged f i s h  were 
a l s o  harvested i n  D i s t r i c t s  112 and 114, Stephens Passage ( D i s t r i c t  I l l ) ,  
and c e n t r a l  i n s i d e  d i s t r i c t s  (106-108). 



3) The data indicated that Stikine River stocks contributed a greater average 
percentage to coho salmon catches from lower Chatham S t ra i t  (Distr ic t  109) 
compared with other major t ro l l  fishing areas. 

4 )  Stikine River coho salmon were available to  the t ro l l  fishery from a t  leas t  
as early as the l a s t  week of June (week 26) through early September (week 
36). During 1979, the central half of the migration of Stikine River stocks 
in the areas of most intensive t ro l l  fishing ef for t  in northern Southeastern 
Alaska occurred during the l a s t  week of July through mid-August while the 
mid-point occurred on approximately 5 August. The migration of Stikine River 
stocks through those areas preceded the timing of the overall mixture of 
available stocks by approximately 1 week. The avai labi l i ty  of Stikine River 
stocks appeared to have declined more sharply toward the end of the season 
than the overall abundance of coho salmon. This was probably due primarily 
t o  the passage of distinctively l a t e  returning stocks originating in northern 
d i s t r i c t s ,  particularly Lynn Canal. 

There was a time lag of approximately 25 days between the migration of 
Stikine River coho salmon stocks through the t ro l l  fishery in northern 
Southeastern Alaska in 1979, and the average timing distribution of the 
coho salmon migration through Distr ic t  108 near the m o u t h  of the Sti  kine 
River. Historically,  the approximate average midpoint (median date) of 
the coho salmon migration in Distr ic t  108 has occurred on 30 August while 
the average midpoint of abundance in the Canadian fishery on the lower 
Sti  ki ne River has occurred on approximately 10 September. 

6 )  Because of the broad spatial  and temporal distribution of returning St i  kine 
River coho salmon, specific management for Stikine River stocks by area and 
time restr ic t ions in the t ro l l  fishery i s  not feasible.  A region-wide t ro l l  
closure centered during the f i r s t  half of August appears to be the most 
effective management option for  allowing more Stikine River coho salmon 
to escape to  inside waters. Adjustments in fishing ef for t  in saltwater 
and inriver terminal area f isheries  should be made as necessary to insure 
adequate spawning escapement of a l l  temporal segments of the run. 
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APPENDICES 



Appendix Table 1. Coho salmon harvest by drift gillnet gear, District 
108 , 1935-1983. 

Year Coho Salmon Year Coho Salmon Year Coho Salmon 

88,335 
No Data 
No Data 
78,480 
68,477 
18,426 

125,658 
111,956 
45,677 
38,822 
73,806 
68,386 

No Data 
34,873 
29,295 
23,923 
78,696 

5,791 
18,403 
14,876 
38,520 
5,831 

16,021 
No Catch 

6,056 
14,405 
32,650 

234 
2,946 
1,406 

20,261 
15,484~ 

Average (1935-1982) = 36,670 

Decade Averaues 

Years Coho Salmon 

1983 data  i s  prel imi nary. 



Appendix Table 2. P a c i f i c  Marine F i she r i es  Commission (PMFC) area groupings 
o f  Southeastern Alaska r e g u l a t o r y  d i s t r i c t s .  

PMFC Area Regulatory D i s t r i c t s  

NOUT Northern Outside 116, 157, 181, 183, 186, 189 

COUT Central  Outside 113, 154 

SOUT Southern Outside 103, 104, 152 

SIN Southern I n s i d e  101, 102, 150 

SNTR Southern In termediate 105, 109, 110 

CIN Centra l  I n s i d e  106, 107, 108 

STEP Stephens Passage 111 

CNTR Centra l  In te rmed ia te  112, 114 

LYNN Lynn Canal 11 5 



Appendix Table 3. S t a t i s t i c a l  weeks used in recording and compiling Southeastern Alaska comnercial 
f i she r i e s  catch data.  

-- STAT-YEAR/DATE Y E A R I D A T E - - - - Y E A R / D A T E  - -  Y E A R / D A T E  YEARIDATE YEARIDATE - YEARIDATE --! Y E A R / D A T E  
LJEEK 1978 1979 1980 1981 1982 1983 1984 1985 
1 0101 - 0107 0101 - 0106 0101 - 0105 0101 - 0103 0101 - 0102 0101 - 0101 0101 - 0107 0101 - 0105 



Appendix Tab1 e 4 .  Southeastern A1 aska commercial coho salmon harves t  and 
coded-wi r e  tag  sample s i z e  by PMFC a r e a ,  1979. 

mCeK 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

t o t a l  

nout 

46 
0 
0 

115 
49 
43 

100 
120 
120 

503 
23 
5 

I898 
189 
10 

3786 
133 
4 

4036 
832 
2 1 

18820 
2787 

15 

14406 
2240 
16 

7899 
3075 

29 

26033 
8219 
32 

27317 
8723 
32 

13940 
1813 
13 

2542 
0 
0 

2098 
0 
0 

0 
0 
0 

0 
0 
0 

123539 
28203 

23 

s i n  

1) 

0 
0 

892 
0 
0 

907 
0 
0 

1412 
239 
17 

3639 
82 
2 

17819 
2985 

17 

16473 
1598 
10 

12303 
2058 

17 

29518 
2083 

7 

1Y:iaa 
4bY 

4 

10956 
339 
3 

7858 
1982 
25 

6516 
3060 
47 

4259 
754 
18 

0 
0 
0 

0 
0 
0 

0 
0 
0 

130825 
15877 

12 

c i n  

3 
0 
0 

Y? 
15 
15 

104 
27 
28 

37 9 
85 
22 

874 
142 
16 

2456 
7 8 
3 

27 SO 
4 1 
1 

3044 
343 
11 

7683 
568 
5 

12057 
24 
0 

10624 
723 
7 

3157 
1955 
62 

230b 
288 
12 

12 
0 
0 

763 
337 

4 4 

2476 
612 
25 

303 
0 
0 

55193 
5042 

Y 

-31 - 

c n t r  

1 1  
0 
0 

55 
2 
4 

343 
67 
20 

374 
16 
4 

2847 
661 
23 

2459 
142 

@ 

9 437 
1679 
10 

3809 
550 
14 

4877 
1532 

3 1 

27 12 
54 

2 

1539 
125 

8 

3262 
1212 
37 

4849 
2252 
46 

1 
2071 

207100 

0 
0 
0 

0 
0 
0 

120 
hZ 
5 2 

36707 
10453 

28 

l  ynn 

0 
C 
0 

21 
t, 

2 4 

103 
0 
0 

27 
0 
0 

277 
30 
11 

1 lY 
5 9 
50 

33s 
150 
45 

113 
265 
235 

460 
137 
30 

A14 
7 5 
12 

1146 
326 
28 

3781 
763 

2 0 

9145 
2873 
31 

7221 
2431 

34 

4391 
1881 

4 3 

0 
0 
0 

0 
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0 
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13 
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22438 
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29 
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4 3 
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423 
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Appendix Tab1 e 5. Southeastern Alaska commercial coho salmon harvest and coded-wire 
tag sample size by PMFC area, 1980. 
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Appendix Table 6. Southeastern Alaska commercial coho salmon harvest and coded-wire 
tag sample s i z e  by PMFC a rea ,  1981. 
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Appendix Table 7 .  Recoveries of coded-wire tagged S t i k i n e  River coho 
salmon from random f i s h e r y  samples,  1979-1982. 

Year ~ i s t r i c t '  Gear 

t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  

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

30 
34 
28 
29 
29 
29 
30 
30 
30 
31 
31 
32 
32 
33 
33 
33 
34 
34 
28 
36 
28 
29 
29 
30 
30 
30 
30 
30 
31 
31 
32 
32 
32 
33 
33 
33 
33 
34 
34 
34 
35 
27 
33 
29 
31 

Tau Code 

4-16-31 
4-17-19 
4-17-18 
4-16-32 
4-16-34 
4-16-35 
4-16-31 
4-16-31 
4-16-32 
4-16-31 
4-16-31 
4-16-35 
4-17-18 
4-17-19 
4-16-31 
4-16-34 
4-16-31 
4-17-18 
4-16-35 
4-17-18 
4-17-18 
4-17-19 
4-16-35 
4-16-32 
4-16-34 
4-16-35 
4-16-35 
4-16-35 
4-17-18 
4-16-35 
4-17-18 
4-16-32 
4-16-35 
4-17-18 
4-17-18 
4-16-31 
4-16-35 
4-16-31 
4-16-31 
4-16-35 
4-17-19 
4-16-35 
4-17-18 
4-16-34 
4-16-32 



Appendix Table 7. Recoveries of coded-wire tagged Stikine River coho salmon 
frcm random fishery samples, 1979-1982 (continued). 

- -- 
S t a t i s t i c a l  

Gear Week Taa Code E x ~ ~ i o n  Year D i s t r i c t  

157 
116-25 
116-11 
154-S 
113-91 
113-S 
154-S 
113-91 
113,116 
109-10 
109 
109 
101-90 
101 
101-25 
B.C. Area 1 

t r o l l  31 4-16-35 2.8 
g i l l n e t  37 4-16-31 4.9 
t r o l l  35 4-17-18 1.6 
g i l l n e t  36 4-16-31 8.0 

t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
s e i n e  
t r o l l  
t r o l l  

( subarea  1) t r o l l  

t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
s e i n e  
t r o l l  
t r o l l  
g i l l n e t  
t r o l l  

1982 108-40 g i l l n e t  38 4-19-48 2.2 

P -  landed i n  Pel ican; S -  landed i n S i t k a .  



Appendix Table  8 .  S e l e c t  (non-random) r e c o v e r i e s  of coded-wire tagged 
S t i k i n e  River  coho salmon, 1979-1980. 

S t a t i s t i c a l  
Year D i s t r i c t 1  Gear Week Tag Code 

t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
t r o l l  
s e i n e  

s e i n e  

P - l anded  i n  P e l i c a n ;  S - landed i n  S i t k a  



Appendix Tdble  9. Coho salmon CPUE (average catch-per-boat -day)  i n  the  D i s t r i c t  108 d r i f t  g i  1  l n e t  
f i s h e r y ,  1963-1983. 

STATISTICAL WEEK 

Year 2 5 26 27 28 29 3 0 3 1 32 33 3 4 3 5 3 6 3 7 38 39 40 

1963 0.27 0.29 0.15 0.50 0.65 3.37 6.83 5.05 7.00 12.43 15.64 29.76 28.11 13.58 

1964 0.00 1.78 2.45 2.27 2.35 12.37 7.67 20.25 20.64 23.21 33.43 29.54 22.43 18.75 

1965 0.01 0.04 0.70 0.63 1.91 25.95 18.80 40.50 44.17 73.28 74.33 101.94 23.46 28.13 42.83 - 

1966 0.03 0.32 0.72 2.17 3.83 3.60 4.28 13.11 9.83 28.26 33.83 65.79 65.23 60.85 12.40 7.75 

1967 0.05 0.07 0.78 2.30 2.47 3.86 5.83 3.22 31.90 - 27.53 40.69 40.03 7.06 - 

1968 0.52 1.45 2.58 2.81 13.94 13.15 7.59 11.06 19.36 20.08 16.37 46.32 63.41 40.9' 6.56 - 

1969 0.07 0.40 0.44 0.29 1.00 3.27 7.28 7.58 22.11 63.66 63.50 

1970 0.18 0.56 0.98 0.85 3.41 6.23 17.60 26.04 18.18 37.44 75.81 51.58 45.88 24.07 

1971 0.05 0.06 0.16 2.17 3.13 1.90 7.68 12.11 15.57 136.33 80.85 66.97 71.67 4.33 

1974 0.80 - - - - 61.50 29.04 74.63 151.87 116.13 55.70 

1975 - - - - - 
1976 - - - - - - - - 56.50 128.80 57.00 41.67 - 
1977 - 0.39 0.98 0.83 4.50 - - - - 315.07 112.16 58.91 153.20 - 

1978 - - - 168.79 106.21 107.93 56.68 44.97 21.00 - 

1979 - - - - 4.61 3.09 - - 
1980 0.06 0.05 0.41 0.81 1.61 8.66 42.44 55.13 58.96 34.75 4.75 

1981 0.43 0.39 - 1.73 - - 61.56 38.92 32.40 

1982 0.13 0.17 0.09 0.96 67.83 35.59 95.95 112.13 68.26 44.22 

1983' - - - - - 17.00 132.50 213.10 74.51 91.82 31.77 33.75 
- - 

Average 0.21 0.73 1.68 2.01 4.61 9.27 10.11 15.80 30.54 53.46 62.96 87.46 60.12 41.82 42.55 20.75 
- - .- - 

1963 da ta  i s  p r e l i m i n a r y .  



Appendix Table 10. Coho salmon CPUE (average catch-per-boat-day) i n  t h e  1 ower S t i  k i ne  R i ve r  f i s h e r y ,  1965, 
1 980-1 983l .  

STATISTICAL WEEK 

Year 28 29 3 0 3 1 3 2 33 34 3 5 36 3 7 38 3 9 40 41 

1965 0.00 0.00 0.14 0.14 1.00 3.57 4.86 8.21 28.86 26.29 21.93 9.79 4.00 - 

Average 0.00 0.01 0.07 0.18 1.48 4.26 12.73 18.73 36.10 29.37 25.64 21.01 20.97 12.48 
- 

I 
W 

8" 1965 da ta  i s  f rom Crouter  and Todd (1965); data f o r  1980-1983 was p rov ided  by t he  Department o f  F i she r i es  
and Oceans, Vancouver, B. C. 
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Appendix F igu re  2. Cent ra l  Southeastern Alaska s t a t i s t i c a l  areas. 
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Appendix F i g u r e  3. Southern  Sou theas te rn  A laska  s t a t i s t i c a l  a reas .  



Appendix F igure  4. Yakutat  and no r the rn  o f f s h o r e  s t a t i s t i c a l  areas. 



 

 

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