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ABSTRACT 

Provis ions  of t h e  1985 P a c i f i c  Salmon Treaty r e q u i r e  t h a t  i nc iden ta l  f i s h i n g  
mortal i  t i e s  of  chinook salmon be monitored and assessed a s  p a r t  of a coordinated 
coastwide na tu ra l  s tock  rebui ld ing  program. During t h e  1988 f i s h i n g  season, 
chinook salmon (Oncorhynchus tshawytscha) non-re ten t ion  r e g u l a t i o n s  were 
implemented in  t h e  Southeast  Alaska purse s e i n e  f i s h e r y .  These r e g u l a t i o n s  
1 imited t h e  purse s e i n e  s a l e  (landed ca t ch )  of  l a r g e  (2  28 in  t o t a l  l ength)  
chinook salmon t o  11,400 f i s h  (excluding Alaska hatchery addon). Small chinook 
salmon (5  21 in )  could be r e t a ined  and so ld  a t  a l l  t imes throughout t h e  season. 
Medium chinook salmon (21-28 i n )  could be r e t a ined  f o r  personal use but could 
not  be so ld  a t  any t ime.  

Through dockside observa t ions  of  ca tch  and sk ipper  in te rv iews ,  t h e  g ros s  chinook 
salmon ca tch  ( a l l  chinook salmon caught ,  including those  landed and so ld ,  
r e t a ined  f o r  personal use,  r e l ea sed  a l i v e ,  and d iscarded)  was es t imated  t o  be 
34,405 f i s h  during t h e  1988 f i s h i n g  season. A delayed m o r t a l i t y  r a t e  among 
chinook salmon r e l eased  a l i v e  was not evaluated in  t h i s  s tudy but was assumed 
t o  be 70% f o r  a l l  f i s h  r e l ea sed  a l i v e ;  1,900 (15.8%) small ,  2,607 (21.7%) medium, 
and 7,531 (62.6%) 1 arge f i s h  were assumed t o  have died a f t e r  re1 ease .  We combined 
these  est imated m o r t a l i t i e s  of f i s h  r e l ea sed  a l i v e  with t h e  es t imated  ca tch  
(der ived  from dockside da t a )  t h a t  were e i t h e r  r e t a ined  f o r  personal use,  
d i scarded ,  o r  s o l d ,  t o  obta in  a t o t a l  es t imated m o r t a l i t y  of 29,266 chinook 
salmon by t h e  Southeast  Alaska purse s e i n e  f l e e t  i n  1988. 

K E Y  WORDS: Chinook salmon, i nc iden ta l  f i s h i n g  mortal i  t y ,  ca t ch ,  re1 ease ,  
Southeast  Alaska, dockside sampling 



INTRODUCTION 

Provis ions  of  t h e  1985 P a c i f i c  Salmon Treaty between t h e  United S t a t e s  of  America 
and Canada (U.S. Senate  Treaty Doc. No. 99-2, en tered  i n t o  f o r c e ,  March 18, 
1985),  h e r e a f t e r  r e f e r r e d  t o  a s  P a c i f i c  Salmon Treaty o r  Trea ty ,  r e q u i r e  t h a t  
i nc iden ta l  f i s h i n g  m o r t a l i t i e s  of chinook salmon (Oncorhynchus tshawytscha) be 
monitored and assessed .  These provis ions  a r e  p a r t  of an agreement t o  r ebu i ld  
depressed na tura l  chinook salmon s tocks  by 1998 through a coordinated coastwide 
program. According t o  Annex IV, Chapter 3 ,  ( 1 ,  ( e ) ,  t h e  P a r t i e s  agree t o  
"monitor,  a s s e s s ,  and r e p o r t  inc identa l  f i s h i n g  mortal i  t i e s .  " Furthermore, " t h e  
Commission s h a l l  annual ly t ake  i n t o  account,  s t a r t i n g  in  1988, t h e  impacts of 
f i s h i n g  mortal i  t i e s ,  a s  determined by t h e  Chinook Technical Committee i n  
implementing t h e  r ebu i ld ing  program." 

A major concern of t h e  commission i s  es t imat ing  t h e  coastwide magnitude of 
var ious  sources  of i nc iden ta l  f i s h i n g  mor t a l i t y :  i . e . ,  a l l  f i s h  t h a t  d i e  a s  a 
r e s u l t  of f i s h i n g  t h a t  a r e  n e i t h e r  so ld  nor r e t a ined  f o r  personal use.  This 
concern stems from i n i t i a l  e s t ima te s  t h a t  coastwide inc iden ta l  f i s h e r y  m o r t a l i t y  
may account f o r  an addi t iona l  k i l l  o f  50 t o  100% of t h e  landed ca tch  (CTC/PSC 
1987). Landed ca tch  r e f e r s  t o  a l l  f i s h  brought t o  t h e  dock t o  be so ld  and 
repor ted  on f i s h  t i c k e t s .  In t h e  s e i n e  f i s h e r y ,  i nc iden ta l  f i s h i n g  mortal i  t y  
inc ludes  immedi a t e  o r  del ayed mortal i  t i e s  of  sublegal  chinook salmon t h a t  have 
been re1 eased a1 i  ve, 1 arge chi nook salmon re1 eased a1 i  ve during non-re ten t  i  on 
f i s h i n g  per iods ,  dead f i s h  discarded a t  sea  o r  a t  t h e  dock, and non-report ing 
of small chinook salmon t h a t  can be so ld  and processed a s  pink salmon. 
Inc identa l  f i s h i n g  m o r t a l i t i e s  of chinook salmon a l s o  occur i n  t r o l l ,  g i l l  n e t ,  
and s p o r t  f i s h e r i e s  i n  Southeast  Alaska and inc lude  immediate and delayed 
mortal i t y  of  f i s h  r e l ea sed  a1 ive ,  dropout from g i l l  n e t s ,  l o s s  of  f i s h  from t r o l l  
l i n e s ,  and f i s h  d iscarded  a t  sea  o r  a t  t h e  dock. Such sources ,  i f  l a r g e ,  could 
a f f e c t  harves t  r a t e  reduct ions  ( t r a n s l a t e d  t o  catch c e i l i n g s  in  some a r e a s )  which 
a r e  necessary  t o  r ebu i ld  depressed s tocks .  Exis t ing  sources  of  i nc iden ta l  
m o r t a l i t y  t h a t  occur  a t  a r e l a t i v e l y  s t a b l e  r a t e  were i m p l i c i t l y  taken i n t o  
account when t h e  c u r r e n t  chinook salmon ca tch  c e i l i n g s  r e l a t e d  t o  t h e  scheduled 
s tock  r ebu i ld ing  were der ived .  

In t h e  Southeast  A1 aska purse s e i n e  f i s h e r y ,  complex r egu la t ions  involving s i z e  
r e s t r i c t i o n s ,  and r e t e n t i o n  and non-re ten t ion  per iods  of chinook salmon ha rves t  
have been i n s t i t u t e d  by t h e  A1 aska Board of  F i she r i e s  t o  conserve chinook salmon 
s tocks .  The t r a d i t i o n a l  s a l e s  r e c e i p t  ( f i s h  t i c k e t )  method of ca tch  enumeration 
has not  been adequate i n  r ecen t  yea r s  because f i s h  t i c k e t s  do not  accu ra t e ly  
record t h e  g ros s  ca tch  of chinook salmon: i  . e . ,  a l l  chinook salmon caught by 
s e i n e r s  inc luding  f i s h  t h a t  were landed and so ld ,  d i scarded  a t  t h e  dock o r  a t  
s ea ,  r e t a i n e d  f o r  personal use,  o r  r e l ea sed  a1 ive .  

The Alaska Department of Fish and Game (ADF&G) began research  i n  1985 t o  
determine ca tches  and inc iden ta l  m o r t a l i t i e s  of chinook salmon in t h e  Southeast  
Alaska purse s e i n e  f i s h e r y  (Van Alen and Seibel  1986). A s e i n e  observer  program 
and ana lyses  of f i s h  t i c k e t s  were used t o  e s t ima te  t h e  magnitude of t h e  g ros s  
catch and t h e  f a t e  of a l l  s i z e  c l a s s e s  of chinook salmon taken during t h e  l a r g e  
(2 28 i n )  chinook salmon non-re ten t ion  period ( h e r e a f t e r  r e f e r r e d  t o  a s  non- 
r e t e n t i o n  period)  . In 1986 onboard observa t ions  were combined with a dockside 
in te rv iew program and a n a l y s i s  of f i s h  t i c k e t s  t o  e s t ima te  t h e  g ros s  ca tch  and 
inc iden ta l  m o r t a l i t y  of chinook salmon (Van Alen and Seibel  1987).  In 1987 a 



dockside observat ion and sk ipper  i n t e r v i e w  sampl i ng program was combi ned w i t h  
an ana lys i s  o f  f i s h  t i c k e t s  t o  est imate t h e  gross catch and i n c i d e n t a l  m o r t a l i t y  
o f  chinook salmon (Rowse and Marshal l  1989). We used a dockside observat ion and 
sk ipper  i n t e r v i e w  program i n  1988. 

Regulat ion o f  t he  Southeast Alaska purse seine f i s h e r y  i s  based p r i m a r i l y  on 
harves t ing  surp lus numbers o f  p i n k  salmon (0. gorbuscha), and t o  a l e s s e r  degree, 
on surp lus numbers o f  sockeye (0. nerka), chum (0. ke ta) ,  and coho (0. k i s u t c h )  
salmon. Annual catches o f  a l l  species by purse seine s ince 1970 are shown i n  
Table 1. I n c i d e n t a l  catches o f  chinook salmon occur i n  t h e  seine f i s h e r y  
throughout Southeast Alaska (F igure 1) .  I n  recent  years, 52% t o  72% o f  t he  purse 
seine chinook salmon catch has occurred i n  D i s t r i c t  104. 

The amount o f  f i s h i n g  e f f o r t  and chinook abundance i n f l u e n c e  annual chinook 
catches i n  t he  purse seine f i s h e r y .  Increased coastwide chinook abundance i n  
response t o  the  r e b u i l d i n g  program and l a c k  o f  a d i r e c t e d  t r o l l  f i s h e r y  i n  t h e  
seine areas have probably been s i g n i f i c a n t  f a c t o r s  a f f e c t i n g  the  seine f i s h e r y  
catches o f  chinook salmon. C a t c h a b i l i t y  o f  chinook salmon i s  n o t  be l ieved t o  
have changed i n  recent  years because no gear changes have been i n s t i t u t e d  i n  
t he  seine f l e e t .  Since 1976 the  number o f  chinook salmon landed by the  purse 
seine f i s h e r y  has ranged from 1,400 t o  31,400 (Table 1; Figure 2).  Dur ing these 
same years, chinook salmon have accounted f o r  0.02% t o  0.13% o f  t o t a l  salmon 
landings (Table 1 ) .  The pr imary f a c t o r  c o n t r i b u t i n g  t o  t h e  number o f  chinook 
salmon landed appears t o  be the  amount o f  f i s h i n g  e f f o r t  exer ted i n  a g iven year  
t o  harvest  h igh  p i n k  salmon re tu rns  (F igure 3 ) .  The recent  increased land ings  
may a l so  be p a r t i a l l y  a t t r i b u t e d  t o  increased p r i c e s  f o r  chinook salmon which 
may have encouraged more c a r e f u l  s o r t i n g  o f  chinook salmon i n  t h e  seine catch. 
F i n a l l y ,  removal o f  t he  s i z e  l i m i t  on seine caught chinook salmon from 1979 t o  
1985 may a l so  have con t r i bu ted  t o  the  increased landings du r ing  those years. 

Chinook salmon s i z e  l i m i t s  were i n  e f f e c t  f o r  t he  seine f i s h e r y  p r i o r  t o  1979 
and s ince 1986. From 1960 through 1970, t he  minimum l e g a l  s i z e  was 26 i n  measured 
from t i p  o f  snout t o  f o r k  o f  t a i l  ; from 1971 t o  1977 the  minimum l e g a l  s i z e  was 
reduced t o  26 i n  from t i p  o f  snout t o  t i p  o f  t a i l .  I n  1978 the  minimum l e g a l  
s i z e  was r a i s e d  t o  28 i n  from t i p  o f  snout t o  t i p  o f  t a i l .  From 1979 t o  1985, 
no s i z e  1 i m i t s  were i n  e f f e c t .  Since 1986, regu la t i ons  promulgated by the  A1 aska 
Board o f  F i she r ies  have es tab l ished th ree  s i z e  classes o f  chinook salmon based 
on measurements from t i p  o f  snout t o  t i p  o f  t a i l :  small f i s h  (5 21 i n )  cou ld  
be r e t a i n e d  a t  a l l  t imes; medium f i s h  (>21 i n  b u t  t 2 8  i n )  cou ld  be r e t a i n e d  f o r  
personal uses bu t  could no t  be so ld  a t  any t ime; and l a r g e  chinook salmon (2  28 
i n )  cou ld  be r e t a i n e d  and so ld  on l y  du r ing  per iods s p e c i f i e d  by the  ADF&G i n  an 
e f f o r t  t o  cons t ra in  the  landed catch t o  11,400 f i s h .  

METHODS 

1988 Purse Seine F i she ry  

As i n  1987, the  Alaska Board o f  F i she r ies  d i r e c t e d  t h a t  t he  1988 purse seine 
catch o f  l a r g e  chinook salmon be l i m i t e d  t o  11,400; t h i s  excluded the  Alaskan 
hatchery addon (de f ined as an adjustment t o  the  quota based on p red i c ted  Alaskan 



hatchery product ion) .  To accompl i sh t h i s ,  non- re ten t ion  regu la t i ons  were imposed 
f o r  t h e  f i r s t  weeks of the  f i s h e r y  when p i n k  salmon catches were small and a 
g rea te r  p r o p o r t i o n  of t he  i n c i d e n t a l l y  caught chinook salmon cou ld  be re leased 
a l i v e .  The f i s h e r y  was closed t o  the  t a k i n g  o f  l a r g e  chinook salmon i n  a l l  
f i s h i n g  per iods  p r i o r  t o  6 August, except i n  t h e  waters adjacent t o  t h e  Hidden 
Fa1 1 s Hatchery ( D i s t r i c t  112-22) and i n  Neets Bay ( D i s t r i c t  101-90; Appendices 
A . l  t o  A.3). Retent ion o f  l a r g e  chinook salmon was al lowed f o r  f o u r  f i s h i n g  
per iods  on 7, 10-11, 14, and 18 August (dur ing  s t a t i s t i c a l  weeks 33 and 34) ; non- 
r e t e n t i o n  was imposed f o r  t he  f i r s t  f i s h i n g  pe r iod  i n  s t a t i s t i c a l  week 35 (21 
August) t o  assess the  landed catch, and reopened t o  r e t e n t i o n  du r ing  the  second 
f i s h i n g  p e r i o d  o f  s t a t i s t i c a l  week 35 (24-25 August). Non-retent ion was again 
imposed on 28 August ( s t a t i s t i c a l  week 36) f o r  t h e  remainder o f  t h e  season. Data 
are repo r ted  by s t a t i s t i c a l  weeks which begin a t  00:Ol AM each Sunday and end 
the  f o l l o w i n g  Saturday a t  midnight .  S t a t i s t i c a l  weeks are numbered sequen t ia l l y  
beginning w i t h  t h e  week encompassing the  f i r s t  Sunday i n  January. I n c l u s i v e  
dates fo r  1988 are l i s t e d  i n  Appendix A . 4 .  Throughout t h e  1988 season seine 
fishermen were encouraged t o  immediately re1  ease chinook salmon small e r  than 28 
i n  even though small chinook salmon cou ld  be re ta ined  and sold.  The r e g u l a t i o n  
t o  a l l ow  r e t e n t i o n  o f  small chinook salmon was implemented by the  Board o f  
F i she r ies  t o  prevent  f ishermen from being l e g a l l y  l i a b l e  f o r  those small chinook 
salmon which were i n c i d e n t a l l y  re ta ined  and processed as p i n k  salmon. Medium 
chinook salmon cou ld  be kept  f o r  personal use bu t  cou ld  no t  be s o l d  a t  any t ime. 

Dockside Samp 7 ing 

To est imate the  gross catch o f  chinook salmon i n  the  seine f i s h e r y ,  we monitored 
the  unloading process o f  vessels and in te rv iewed sk ippers a t  f i s h  processing 
f a c i l  i t i e s  i n  Petersburg, Craig, Ketchi  kan, S i  tka,  and Excursion I n l e t .  
Mon i to r ing  o f  t he  vessel unloading process invo lved th ree  bas ic  elements. F i r s t ,  
a l l  f i s h  s o l d  t o  the  processors as chinook salmon were counted, and the  species 
and s i z e  c lasses were v e r i f i e d  by ADF&G personnel. Second, as i n d i v i d u a l  seine 
boats were o f f - l oaded  a t  t he  docks and sor ted by processor personnel, catches 
o f  sockeye, p ink ,  chum, and coho salmon were observed by ADF&G personnel f o r  
chinook salmon which had n o t  been c o r r e c t l y  sorted. Thi rd,  a v i s u a l  i nspec t i on  
o f  t he  vessel deck (from the  dock) was conducted t o  i d e n t i f y  chinook salmon which 
were r e t a i n e d  onboard by the  vessel crew f o r  personal use. The s i z e  c lass  ( la rge ,  
medium, o r  smal l )  was recorded f o r  each chinook salmon observed. During 
in te rv iews,  sk ippers were asked i f  they had p rev ious l y  s o l d  any chinook salmon 
du r ing  the  opening and i f  any chinook salmon caught du r ing  the  opening had been 
r e t a i n e d  fo r  personal use, g iven away, discarded a t  sea, re leased a1 ive ,  o r  
disposed o f  i n  some o ther  way. A n c i l l a r y  in fo rmat ion  (e.g., permi t  numbers, 
dates, and sales o f  o the r  species) needed t o  l a t e r  i d e n t i f y  t he  associated f i s h  
t i c k e t ( s )  was recorded. This  enabled a comparison o f  a l t e r n a t i v e  est imates o f  
catch (Appendix B . l ) .  Sampling was conducted throughout t h e  season du r ing  both 
non- re ten t ion  and r e t e n t i o n  per iods.  Pink salmon o f f - 1  oaded from tender boats 
were a l so  observed t o  i d e n t i f y  and count t he  numbers o f  small chinook salmon t h a t  
were s o l d  as p i n k  salmon (Appendix 8.2). Tenders boats t h a t  had f i s h  f rom more 
than one d i s t r i c t  o f  catch were n o t  sampled. No i n d i v i d u a l  sk ipper  i n te rv iews  
o r  i n fo rma t ion  on gross catch o f  chinook salmon were a v a i l a b l e  from tender boat 
samples. Throughout t h i s  r e p o r t  t he  combined dockside observat ion and sk ipper  
i n t e r v i e w  process w i l l  be r e f e r r e d  t o  as dockside sampling. 



A t o t a l  o f  381 sk ippe r s  were interviewed during t h e  1988 purse s e i n e  season; 
271 of t h e s e  dockside samples were conducted during t h e  non-re ten t ion  period 
and 110 samples were conducted during t h e  r e t e n t i o n  period (Appendices C .  1, 
C.2). Throughout t h e  season in te rv iews  were made f o r  16 landings  i n  D i s t r i c t  
101, 11 landings  in  D i s t r i c t  102, 18 landings i n  D i s t r i c t  103, 123 landings  i n  
D i s t r i c t  104, 5 landings  i n  D i s t r i c t  105, 101 landings  i n  D i s t r i c t  109, 52 
landings  in  D i s t r i c t  112 (excluding 112-22),  21 landings  in  D i s t r i c t  112-22 
(Hidden F a l l s  terminal  hatchery a r e a ) ,  20 landings  in  D i s t r i c t  113, and 14 
landings  i n  D i s t r i c t  114 (Appendix C.3). A t o t a l  of 35 t ende r s  were sampled, 
inc luding  8 t ende r s  i n  D i s t r i c t  101, 2 t ende r s  in  D i s t r i c t  102, 2 t ende r s  i n  
D i s t r i c t  103, 10 t ende r s  in  D i s t r i c t  104, 6 tenders  i n  D i s t r i c t  112, 4 t ende r s  
i n  D i s t r i c t  112-22, and 3 t ende r s  i n  D i s t r i c t  114 (Appendix C.4). 

Goals of t h e  dockside sampl ing program were t o  sample severa l  ind iv idua l  s e i n e  
boats  per  s t a t i s t i c a l  week in  each d i s t r i c t .  Due t o  t ime and personnel 
c o n s t r a i n t s  t h i s  was not always accomplished. In ca ses  when no dockside samples 
were c o l l e c t e d  during a s t a t i s t i c a l  week i n  a d i s t r i c t  t h a t  was open t o  f i s h i n g ,  
t h e  average r a t e  of chinook salmon per  boat-hour was c a l c u l a t e d  from samples 
obtained dur ing  a l l  o t h e r  weeks sampled f o r  t h a t  d i s t r i c t .  The es t imated  ca tch  
of each s i z e  c l a s s  of chinook salmon was ca l cu la t ed  by mu1 t i p l y i n g  t h i s  average 
r a t e  by t h e  t o t a l  repor ted  f i s h i n g  e f f o r t  i n  r e spec t ive  d i s t r i c t s  and s t a t i s t i c a l  
weeks. This  problem occurred pr imar i ly  i n  D i s t r i c t s  102, 112, and 113 (Appendix 
D . l ) .  Sample v a r i a b i l i t y  between d i s t r i c t s  was high and was t i e d  t o  t h e  
a v a i l a b i l i t y  of "acceptab le"  boa ts  t o  sample i n  a given p o r t .  That i s ,  many 
boats  o f f - load  p a r t i a l  o r  e n t i r e  ca tches  t o  t ende r s  on t h e  f i s h i n g  grounds o r  
f i s h  more than one d i s t r i c t  during an opening. The e x t e n t  t h a t  s e i n e  boa ts  o f f -  
loaded pink salmon ca tches  t o  tenders  depended on s p e c i f i c  processing f a c i l  i t i e s  
and on t h e  q u a n t i t y  of  t h e  ca tches  i n  a given week. During per iods  of high pink 
salmon ca t ches ,  pink salmon were o f t en  so ld  t o  tenders  so t h a t  fishermen could 
quick ly  resume f i s h i n g  f o r  t h e  remainder of t h e  opening. "Money f i s h "  (sockeye, 
coho, chinook, and chum salmon) were t y p i c a l l y  brought t o  t h e  docks a f t e r  t h e  
f i s h i n g  per iod ,  where fishermen usua l ly  got  a higher  p r i c e .  This  occurred 
p r imar i ly  i n  D i s t r i c t s  101, 104, 112, and 114. To inc lude  t h e s e  samples in  our  
a n a l y s i s ,  we combined r a t e s  of pink t o  small chinook salmon sampled from t ende r  
boats  and t h e  number of pink salmon so ld  and repor ted  on ind iv idua l  f i s h  t i c k e t s  
t o  e s t ima te  numbers of small chinook salmon caught by ind iv idua l  s e i n e  boa ts .  
Goals were t o  sample a t  1 e a s t  one t ende r  boat per  d i s t r i c t  per  week when we could 
not  ob ta in  adequate samples from individual  s e i n e  boats  with complete ca tches .  
We assumed t h a t  t h e  abundance and c a t c h a b i l i t y  of  small chinook salmon was 
cons t an t  wi th in  any d i s c r e t e  s t a t i s t i c a l  week and d i s t r i c t .  

Total sample e f f o r t  was r e l a t e d  t o  t h e  t o t a l  number of boa ts  t h a t  f i s h e d  i n  a 
d i s t r i c t  i n  a given week (Appendix A.3). The more boats  t h a t  f i s h e d ,  t h e  more 
observa t ions  and in te rv iews  were conducted due t o  increased avai 1 abi 1 i t y  (Tab1 e 
2 ) .  

Catch Es t ima t i on  By S i z e  Class 

An es t ima te  of g ros s  ca tch  was made by using dockside sampling d a t a .  Catch 
es t imat ion  was made by s i z e  c l a s s  and by f i n a l  d i s p o s i t i o n .  Fish f e l l  i n t o  e i t h e r  
one of two c a t e g o r i e s  based on f i n a l  d i s p o s i t i o n :  (1) chinook salmon r e l eased  
a l i v e  from t h e  n e t  o r  vessel  deck, and (2)  chinook salmon t h a t  were dead, 



i n c l u d i n g  dead f i s h  so r t ed  a t  sea and d iscarded,  f i s h  kep t  f o r  personal use, f i s h  
so ld ,  and f i s h  so r t ed  and d iscarded  a t  t h e  dock. 

Small 

Gross ca t ch  es t imates  f o r  smal l  ch inook salmon based on docks ide sampling da ta  
were s t r a t i f i e d  by f i s h i n g  d i s t r i c t s  and s t a t i s t i c a l  weeks. S t r a t i f i c a t i o n  by 
d i s t r i c t  was used t o  account f o r  p o s s i b l e  d i f f e r e n c e s  i n  abundance. Temporal 
s t r a t i f i c a t i o n  was used because se iners '  a t t i t u d e s  may d i f f e r  r ega rd ing  t h e  
amount o f  ca re  taken t o  s o r t  smal l  chinook salmon f rom p i n k  salmon catches d u r i n g  
r e t e n t i o n  and n o n - r e t e n t i o n  per iods .  S t r a t i f i c a t i o n  by t ime  a1 so reduced our  
r e1  iance on t h e  assumption t h a t  small ch inook salmon abundance was cons tan t  
through t ime.  Gross ca t ch  o f  small ch inook salmon w i t h i n  each se ine  f i s h i n g  
d i s t r i c t  by s t a t i s t i c a l  week and f i n a l  d i s p o s i t i o n  ( f i s h  re leased  a1 i ve ,  o r  dead 
f i s h )  were t ransformed i n t o  ca tch  pe r  boat  hour o f  f i s h i n g  e f f o r t  (CPUE). CPUE 
r a t e s  were then  expanded over  t h e  t o t a l  number o f  boat  hours o f  f i s h i n g  e f f o r t  
r e p o r t e d  i n  each d i s t r i c t  f o r  each s t a t i s t i c a l  week. I n  us ing  t h e  CPUE es t imate ,  
we assumed t h a t  f ishermen d i d  n o t  t a r g e t  on ch inook salmon i n  any d i s t r i c t  a t  
any t ime  d u r i n g  t h e  f i s h i n g  season. Th i s  assumption represen ts  t h e  goal  o f  t h e  
r e g u l a t i o n s  e s t a b l i s h e d  by t h e  Board o f  F i s h e r i e s .  Another assumption made was 
t h a t  a l l  smal l  f i s h  cap tu red  were accounted f o r  i n  t h e  docks ide sampl ing program. 

Med i um 

An es t imated  gross ca t ch  o f  medium chinook salmon was a l s o  made us ing  docks ide 
sampl i n g  da ta .  Again, es t imates  were s t r a t i f i e d  by f i s h i n g  d i s t r i c t ,  s t a t i s t i c a l  
week, and f i n a l  d i s p o s i t i o n .  The assumptions and j u s t i f i c a t i o n s  f o r  temporal  
and s p a t i a l  s t r a t i f i c a t i o n  s t a t e d  above f o r  smal l  ch inook salmon appl i e d  a1 so 
t o  medium f i s h .  We assumed t h a t  medium f i s h  were r e p r e s e n t a t i v e l y  accounted f o r  
i n  t h e  docks ide sampl ing program. Gross ca t ch  es t imates  o f  medium f i s h  were 
d e r i v e d  by expanding CPUE r a t e s  f rom docks ide sampl ing da ta  w i t h  t h e  t o t a l  
f i s h i n g  e f f o r t  i n  each s t r a t a .  

Large 

CPUE r a t e s  d e r i v e d  f rom docks ide sampl ing da ta  f o r  l a r g e  ch inook salmon by f i n a l  
d i s p o s i t i o n  were expanded over  t o t a l  f i s h i n g  e f f o r t  by d i s t r i c t  and s t a t i s t i c a l  
week t o  o b t a i n  a  g ross  ca t ch  es t imate .  J u s t i f i c a t i o n s  f o r  temporal  and s p a t i a l  
s t r a t i f i c a t i o n  o f  l a r g e  ch inook salmon a re  t h e  same as s t a t e d  above f o r  smal l  
and medium chinook salmon. Another assumption was t h a t  a l l  l a r g e  ch inook salmon 
caught d u r i n g  t h e  n o n - r e t e n t i o n  p e r i o d  were r e p o r t e d  by sk i ppe rs  d u r i n g  t he  
docks ide i n t e r v i e w s .  

Standard d e v i a t i o n s  assoc ia ted  w i t h  t h e  gross ca t ch  es t imates  f rom docks ide 
sampl i n g  da ta  were c a l c u l a t e d  us ing  t h e  b inomia l  formula:  



i = s i z e  c lass ,  

j = f i n a l  d i s p o s i t i o n ,  

i j 
= number o f  f i s h  caught by sampled boats  o f  s i z e  c l a s s  i and 

d i s p o s i t i o n  j, 

Nij = es t imated  ca t ch  o f  s i z e  c l ass  i and d i s p o s i t i o n  j, o r  n../p, 
1 J 

p  = number o f  boats  sampled / t o t a l  number o f  boats  f i s h e d  i n  a  
d i s t r i c t  d u r i n g  a  g i ven  s t a t i s t i c a l  week, 

V(Nij) = va r i ance  o f  t h e  es t imated  ca t ch  o f  s i z e  c l a s s  i and 
d i s p o s i t i o n  j, o r  (Nij . q/p). 

I n  app l y i ng  these  c a l  c u l  a t i ons ,  we assumed t h a t  boats  were randomly sampled by 
observers  on t h e  docks and t h a t  ch inook salmon were randomly caught by f ishermen. 
Var iances were c a l c u l a t e d  f o r  each s i z e  c l a s s  by f i n a l  d i s p o s i t i o n  o f  ch inook 
salmon and summed f o r  each s t a t i s t i c a l  week (by d i s t r i c t )  sampled. I n  cases 
where boa ts  were sampled b u t  no ch inook salmon were caught, we rep laced  va lues  
o f  ze ro  w i t h  va lues o f  one t o  o b t a i n  a  var iance  o f  t h a t  sample. Var iances o f  
t h e  t o t a l  ca t ch  p e r  s t a t i s t i c a l  week were then summed over  a l l  weeks t h a t  were 
sampled by d i s t r i c t .  Since samples were n o t  ob ta ined  f o r  a l l  weeks ( i n  some 
d i s t r i c t s )  t h a t  were open t o  f i s h i n g ,  t h e  summed var iances  by d i s t r i c t  were 
weighted by t h e  t o t a l  weeks open t o  f i s h i n g .  The weighted var iances  f o r  each 
d i s t r i c t  were then  summed t o  p rov ide  a  var iance  o f  t h e  t o t a l  es t imated  gross 
ca tch  o f  ch inook salmon. 

Morta7ity Estimation By Size Class 

I n  a  r e p o r t  t o  t h e  P a c i f i c  Salmon Commission (PSC), ADF&G and NMFS (1987) r e l a t e d  
t h e  p a u c i t y  o f  i n f o r m a t i o n  on m o r t a l i t y  o f  ch inook salmon caught and re l eased  
i n  t h e  commercial se ine  f i s h e r y .  The PSC adopted a  r a t e  o f  ca tch-and- re lease  
m o r t a l i t y  r ang ing  f rom 50% t o  90%, which r e f l e c t s  t h e  expected h i g h  l e v e l s  o f  
delayed m o r t a l i t y .  For t h i s  s tudy we se lec ted  t h e  median o f  t h i s  range, a  70% 
m o r t a l i t y  r a t e ,  f o r  t h e  s o l e  purpose o f  p resen t i ng  a  p o i n t  es t ima te  o f  ca tch-  
and-re lease ch inook m o r t a l i t y .  

M o r t a l i t y  o f  ch inook salmon t h a t  were re l eased  a l i v e  was es t imated  f o r  each s i z e  
c l a s s  by d i s t r i c t .  S t r a t i f y i n g  t h e  m o r t a l i t y  es t imates  by s i z e  c l  ass and d i s t r i c t  
o f f e r e d  two advantages. 

(1) Est imates o f  ch inook ca tch  pe r  se ine  s e t  de r i ved  f rom onboard observer  da ta  
documented a  d i f f e r e n c e  between s i z e  c lasses  and i n j u r y  s t a t u s  o f  f i s h  
re l eased  a l i v e .  Van Alen and Seibe l  (1987) r e p o r t e d  t h a t  i n j u r y  s t a t u s  o f  
smal l  ch inook salmon re l eased  a l i v e  was 60% i n j u r e d  w h i l e  t h a t  o f  l a r g e  
ch inook  salmon re l eased  a l i v e  was 24% i n j u r e d .  Medium chinook salmon 
re l eased  a l i v e  were 68% i n j u r e d .  



(2)  S t r a t i f i c a t i o n  by d i s t r i c t  reduced poss ib l e  sources of e r r o r  caused from 
geographical d i f f e r e n c e s  i n  abundance. 

S t r a t i f i c a t i o n  by time period ( i  e . ,  r e t e n t i o n  and non-re ten t ion)  was not  
included because of t h e  l imi t ed  amount of r e t e n t i o n  time allowed i n  1988. Also, 
accu ra t e  s t r a t i f i c a t i o n  of ca tches  by r e t e n t i o n  and non-re ten t ion  per iods  was 
made d i f f i c u l t  by management dec i s ions  t o  open and c l o s e  r e t e n t i o n  i n  f i s h e r y  
openings wi th in  t h e  same s t a t i s t i c a l  week. Catches a r e  repor ted  by s t a t i s t i c a l  
week, and landing d a t e  i s  o f t en  not accu ra t e  in  t h e  f i s h  t i c k e t  system. 

RESULTS 

1988 Purse Seine f i s h e r y  

In 1988, purse s e i n e  gear  harvested 11.8 mi l l i on  salmon in  Southeast  Alaska, 
inc luding  9.3 mil l  ion pink salmon, 1.6 mil l  ion chum salmon, 657 thousand sockeye 
salmon, 158 thousand coho salmon, and 12 thousand chinook salmon (Table 3 ) .  
P r io r  t o  7 August when r e t e n t i o n  of l a r g e  chinook salmon became l e g a l ,  1 . 5  
mi l l i on  pink salmon were harvested.  Over 6 mil l  ion pink salmon were harvested 
between 7 and 28 August during t h e  chinook salmon r e t e n t i o n  per iods  (Table 4 ) .  

The t o t a l  repor ted  f i s h  t i c k e t  harves t  of l a r g e  chinook salmon was 11,136 f i s h  
(Tab1 e 5 ) ,  inc luding  10,513 (94.4%) f i s h  harvested during t h e  r e t e n t i o n  per iod ,  
185 (1.7%) f i s h  harvested in  t h e  Neets Bay terminal hatchery a rea  (101-95),  and 
337 (3.0%) f i s h  harvested in  t h e  Hidden F a l l s  terminal hatchery a rea  ( D i s t r i c t  
112-22) between 3 J u l y  and 23 J u l y ,  and 67 (0.6%) f i s h  t h a t  were e i t h e r  i l l e g a l l y  
so ld  o r  misreported by s i z e  c l a s s  and/or d i s t r i c t  on f i s h  t i c k e t s  during t h e  non- 
r e t e n t i o n  period.  Of t h e  l a r g e  chinook salmon 89% were harvested in  D i s t r i c t  
104, 5% in  D i s t r i c t  112 ( inc luding  t h e  Hidden F a l l s  s u b d i s t r i c t ) ,  3% in  D i s t r i c t  
101, 2% in  D i s t r i c t  102, 1% in D i s t r i c t  103, and t l %  in a l l  of t h e  remaining 
d i s t r i c t s  ( D i s t r i c t s  107, 109, 113, and 114) (Table 5 ) .  A t o t a l  of 903 small 
chinook salmon were repor ted  caught by s e i n e  gear  i n  1988, inc luding  135 (15%) 
f i s h  caught i n  t h e  Hidden F a l l s  terminal hatchery a rea  ( D i s t r i c t  112-22),  209 
(23%) f i s h  caught in  D i s t r i c t  104, 213 (23%) f i s h  caught i n  D i s t r i c t  109, 132 
(14%) f i s h  caught i n  D i s t r i c t  102, 79 (8%) f i s h  caught i n  D i s t r i c t  114, 76 (8%) 
f i s h  caught in  D i s t r i c t  112, and <1% in  a l l  o t h e r  d i s t r i c t s  ( D i s t r i c t s  101, 103, 
105, 110, and 113) (Table 6 ) .  

Dockside Samp7 i ng  

Non-retention Periods 

During t h e  chinook salmon non-re ten t ion  periods ( 3  J u l y  t o  6 August, 21 August, 
and 28 August t o  9 September) a t o t a l  of 2,415 chinook salmon were observed o r  
accounted f o r  through t h e  dockside sampling program (Appendix C .  1 ) .  Of t h e  237 
small chinook salmon recorded,  58.7% were r e l ea sed  a l i v e ,  8.9% were d iscarded ,  
and 32.5% were kept o r  so ld .  Small chinook salmon were mostly caught i n  D i s t r i c t s  
104 (49%), 112-22 (19.8%), 109 (14.8%), and 112 (10.6%). Of t h e  637 medium 
chinook salmon recorded,  72.4% were re1 eased a1 ive ,  7.2% were d i sca rded ,  and 
20.4% were kept (Appendix C . l ) .  Medium chinook salmon were mostly caught i n  



D i s t r i c t s  104 (77.6%), 112-22 (9.4%), and 109 (7.2%). O f  t h e  1,541 l a r g e  ch inook 
salmon recorded, 86.2% were r e 1  eased a1 i ve, 10.9% were d i  scarded, and 2.9% were 
kep t  (Appendix C . l ) .  The m a j o r i t y  (94.4%) o f  l a r g e  ch inook salmon were caught 
i n  D i s t r i c t  104. 

Re ten t i on  Per iods 

Dur ing  t h e  r e t e n t i o n  pe r i ods  (7  t o  18 August, and 24-25 August), a t o t a l  o f  288 
c h i  nook salmon were observed o r  accounted f o r  through t h e  docks ide sampl i n g  
program (Appendix C.2). O f  t h e  145 smal l  ch inook salmon recorded, 73.1% were 
re l eased  a l i v e ,  2.1% were d iscarded,  and 24.8% were kep t  o r  so ld .  Small ch inook 
salmon were mos t l y  caught i n  D i s t r i c t s  102 (85.5%) and 104 (12.4%). O f  t h e  98 
medi um c h i  nook salmon recorded, 32.7% were r e 1  eased a1 i ve, 1.0% were d iscarded,  
and 66.3% were kep t  (Appendix C.2). Medium chinook salmon were mos t l y  caught i n  
D i s t r i c t s  104 (37.8%), 112 (25.5%), and 109 (23.4%). O f  t h e  45 l a r g e  ch inook 
salmon recorded, 28.9% were re leased  a1 i ve ,  and 71.1% were kep t  o r  so ld .  The 
m a j o r i t y  (35.6%) o f  l a r g e  ch inook salmon were caught i n  D i s t r i c t  109 (Appendix 
C.2). 

Catch Estimation by Size Class 

The t o t a l  gross ca t ch  es t ima te  based on docks ide sampl ing da ta  was 34,426 ch inook 
salmon (Table 7; Appendix D . l ) .  

Small 

The g ross  ca t ch  es t imate  de r i ved  f rom docks ide sampl ing da ta  i nc l udes  an 
es t imated  9,847 (28.6%) smal l  ch inook salmon. Dockside sampl i n g  da ta  based CPUE 
es t imates  i n d i c a t e d  t h a t  smal l  ch inook salmon were p r i m a r i l y  cap tu red  i n  
D i s t r i c t s  102 (35.2%), 104 (29.8%), 112 (15.5%), 103 (6 .8) ,  101 (6.0%), and 109 
(5.4%). The balance, 1.2%, were captured i n  a l l  t h e  o t h e r  d i s t r i c t s  (Table 7; 
F i gu re  4) .  Est imated catches o f  smal l  ch inook salmon were f a i r l y  even th roughout  
t h e  season; no t r ends  i n  ca tch  by s t a t i s t i c a l  week were observed (F igu re  5) .  

The docks ide sampl ing da ta  es t imate  o f  smal l  ch inook salmon caught i nc l uded  24 
sampled boats  t h a t  had o f f - 1  oaded p i n k  salmon catches p r e v i o u s l y  ( d u r i n g  t h e  
same f i s h i n g  pe r i od )  t o  tenders.  Th i s  i nc l uded  3 boats  t h a t  f i s h e d  i n  D i s t r i c t  
101, 17 boa ts  t h a t  f i s h e d  i n  D i s t r i c t  104, 1 boat  f rom D i s t r i c t  102, 2 boa ts  f rom 
D i s t r i c t  112, and 1 boat  f rom D i s t r i c t  114. Rates o f  p i n k  t o  smal l  ch inook salmon 
f rom tender  boat  catches and f i s h  t i c k e t  r epo r ted  catches o f  p i n k  salmon were 
used t o  es t ima te  smal l  ch inook salmon catches on these boa ts  (Appendix C.4). 

Medi um 

The gross ca t ch  es t ima te  de r i ved  f rom docks ide sampl ing d a t a  i nc l udes  an 
es t imated  5,792 (16.8%) medium chinook salmon. Dockside sampl i n g  da ta  based CPUE 
es t imates  i n d i c a t e d  t h a t  medium chinook salmon were p r i m a r i l y  cap tu red  i n  
D i s t r i c t s  104 (71.3%), 112 (15.8%), and 102 (7.2%). The balance, 5.7%, were 



medium chinook salmon occurred evenly throughout t h e  season,  except  during 
s t a t i s t i c a l  week 32 in  D i s t r i c t  104 where several  sk ippers  repor ted  high ca t ches  
of medium chinook salmon (Figure 5 ) .  

Large 

The g ros s  ca tch  e s t ima te  der ived  from dockside sampling d a t a  inc ludes  an 
est imated 18,787 (54.6%) 1 a rge  chinook salmon. Dockside sampl ing d a t a  based CPUE 
es t ima te s  i nd ica t ed  t h a t  l a r g e  chinook salmon were p r imar i ly  captured in  
D i s t r i c t s  104 (85.8%), 101 (6.0%), and 112 (3.9%). The balance,  4.4%, were 
captured i n  a l l  t h e  o t h e r  d i s t r i c t s  (Table 7; Figure 4 ) .  Estimated ca t ches  of 
l a r g e  chinook salmon in  t h e  Southeast  Alaska region were low in  t h e  f i r s t  4 
weeks of t h e  f i s h e r y  (27.2%), and rose  sharp ly  j u s t  p r i o r  t o  t h e  r e t e n t i o n  period 
during s t a t i s t i c a l  week 32 (36.5%) (Figure 5 ) .  However, with t h e  f i s h e r y  open 
f o r  r e t e n t i o n  of 1 a rge  chinook salmon f o r  t h e  next  3 weeks ( s t a t i s t i c a l  weeks 
33, 34, and 35 ) ,  only 35.6% of t h e  est imated gross  ca tch  of l a r g e  f i s h  occurred.  

Standard dev ia t ions  of t h e  dockside sampling d a t a  e s t ima te s  of g ros s  ca tch  of 
chinook salmon a r e  presented by d i s t r i c t  i n  Appendix D.1. The s tandard  dev ia t ion  
of t h e  t o t a l  ca tch  e s t ima te  (34,426 f i s h )  was 725.4, which i n d i c a t e s  our  sample 
technique was adequate f o r  ca tch  e s t ima t ion .  When examined by d i s t r i c t ,  t h e  
s tandard  dev ia t ion  was higher  in  proport ion t o  t h e  est imated catch when t h e r e  
were few weeks sampled in  r e l a t i o n  t o  t h e  t o t a l  weeks f i shed ,  and when t h e  number 
of boats  sampled was small . 

D i s p o s i t i o n  o f  Est imated Catches 

Forty-nine percent  (17,198) of t h e  gross  catch of chinook salmon was est imated 
t o  have been r e l eased  a l i v e  during t h e  1988 purse s e i n e  season. The remaining 
por t ion  of t h e  ca tch  (50%) was e i t h e r  d i scarded ,  kept f o r  personal use,  o r  so ld  
(Table 7 ) .  Of t h e  f i s h  re leased  a l i v e ,  2,714 (15.8%) were small f i s h ,  3,725 
(21.7%) were medium f i s h ,  and 10,759 (62.6%) were l a r g e  f i s h  (Table 7 ) .  

M o r t a 7 i t y  E s t i m a t i o n  by S i z e  C7ass 

The m o r t a l i t y  e s t ima te  f o r  a l l  chinook salmon r e l eased  a l i v e  was 12,038 f i s h  
(Table 8 ) .  This  inc ludes  1,900 (22.6%) smal l ,  2,607 (21.7%) medium, and 7,531 
(62.6%) l a r g e  chinook salmon. The h ighes t  m o r t a l i t i e s  of small chinook salmon 
occurred i n  D i s t r i c t s  102 (63.6%), 104 (16.7%), and 112-22 (14.7%). For medium 
and l a r g e  chinook salmon, t h e  h ighes t  m o r t a l i t y  l e v e l s  occurred in  D i s t r i c t  104 
(83.7% and 90.8%, r e s p e c t i v e l y ) .  Combined with t h e  est imated ca tch  (der ived  from 
dockside sampling d a t a )  of f i s h  t h a t  were e i t h e r  r e t a ined  f o r  personal use,  
d i sca rded ,  o r  s o l d ,  we est imated a t o t a l  m o r t a l i t y  of 29,266 chinook salmon by 
t h e  s e i n e  f l e e t  i n  1988. 



DISCUSSION 

Catch Est imat ion  

The dockside sampling program was f a i r l y  comprehensive t h i s  y e a r  regarding 
c o l l e c t i o n  of samples i n  comparison t o  p a s t  yea r s  of t h e  program. We have based 
ca tch  e s t ima te s  s o l e l y  on dockside sampling d a t a  and expanded by CPUE. However, 
because of t h e  na tu re  of in te rv iew d a t a  and t h e  s e n s i t i v i t y  of chinook salmon 
ca tch  and m o r t a l i t y  i s s u e s ,  we s t i l l  recommend cau t ion  in  applying t h e  f ind ings  
presented.  While dockside sample s i z e s  were l imi t ed  in  some d i s t r i c t s  and 
per iods ,  t h e r e  were o the r  poss ib l e  sources of e r r o r .  Fishermen may not  have 
provided accu ra t e  enumeration and s i z e  c l a s s  information f o r  f i s h  t h a t  were 
r e l ea sed  a l i v e  and d iscarded .  Fa i lu re  t o  r e p o r t  small chinook salmon on f i s h  
t i c k e t s  and use of  average weights of f i s h  by processor  personnel t o  determine 
t o t a l  ca t ch  ( a s  opposed t o  counting ind iv idua l  f i s h )  were a l s o  p o t e n t i a l  
problems. I n a b i l i t y  of Fish and Game personnel t o  accu ra t e ly  observe ca t ches  of 
medium chinook salmon may have caused e r r o r s .  S ing le  boats  ca tch ing  a 
d i sp ropor t iona te ly  high number of  chinook salmon ( i  . e .  ? poss ib l e  t a r g e t i n g )  would 
have dr iven  g ros s  ca tch  e s t ima te s  high in  some d i s t r i c t s .  

We f e e l  t h e  t r u e  g ros s  ca tch  e s t ima te  of small chinook salmon was c l o s e l y  
approximated by t h e  dockside sampling d a t a  e s t ima te .  The ca tch  of small chinook 
salmon so ld  and repor ted  on f i s h  t i c k e t s  ( landed)  appeared t o  be cons iderably  
lower than t h e  t r u e  landed catch due t o  underreported s a l e s  of small chinook 
salmon. Because medium chinook salmon could not be so ld  and r epor t ing  of them 
was not  r equ i r ed ,  t h e  e s t ima te  derived from dockside sampling d a t a  may have 
underestimated t h e  t r u e  g ros s  ca tch .  Medium f i s h  could be kept o r  given away, 
and some fishermen may have chosen not t o  d i s c l o s e  such information.  The dockside 
sk ipper  in te rv iews  o f f e red  t h e  only means f o r  ob ta in ing  ca tch  information on 
medium chinook salmon. I t  was not known what percentage of t h e  f l e e t  p e r i o d i c a l l y  
obtained high inc iden ta l  ca tches  of medi um chinook salmon. Such high ca tches  
were dependent upon individual  f i s h i n g  s t r a t e g i e s ,  and d i s t r i c t  and time of 
f i s h i n g  i n  re1 a t i o n  t o  l oca l  abundance and d i s t r i b u t i o n  of sub-legal  chinook 
salmon . 
We assumed t h e  f i s h  t i c k e t  repor ted  ca tch  of  l a r g e  chinook salmon dur ing  t h e  
r e t e n t i o n  period (11,039 f i s h )  was t h e  bes t  e s t ima te  of g ros s  ca tch  because 
fishermen gene ra l ly  s e l l  t h e  highly valued l a r g e  chinook salmon when i t  i s  l ega l  
t o  do so .  Our  dockside sampling d a t a  g ros s  catch e s t ima te  of l a r g e  chinook salmon 
f o r  t h e  e n t i r e  season (8,028 dead f i s h  and 10,759 f i s h  r e l ea sed  a l i v e )  was low. 
This  may be a t t r i b u t e d  t o  small sample s i z e s  i n  severa l  d i s t r i c t s  and s t a t i s t i c a l  
weeks which r e s u l t e d  in  1 ower e s t ima te s  of CPUE from dockside sampl ing d a t a  than 
in  f i s h  t i c k e t  d a t a  (Table 9 ) .  I t  may a l s o  be a t t r i b u t e d  t o  sk ippe r s  t h a t  were 
interviewed not  r epo r t ing  ca tches  of l a r g e  chinook salmon. Since no l a r g e  chinook 
salmon could be 1 egal l y  r e t a ined  o r  1 anded during non-re ten t ion  pe r iods ,  t h e  
dockside sampl ing d a t a  e s t ima te  re1 ied  completely on t h e  val i d i  t y  of sk ipper  
in te rv iews .  We were unable t o  eva lua t e  t h e  v a l i d i t y  of sk ipper  in te rv iew d a t a  
in  t h i s  s tudy .  



Morta7i ty  Est imation By S ize C7ass 

The estimates of mortality provide only a possible magnitude of t rue mortality 
of chinook salmon released al ive from the Southeast Alaska purse seine fishing 
boats. The delayed mortal i ty  level used in t h i s  study was based on the assumption 
that  chinook salmon released al ive in the purse seine fishery are subjected t o  
very high rates  of mortality. I t  was not in the scope of t h i s  study t o  determine 
del ayed mortal i ty  1 eve1 s ,  and past research does not provide concl usi ve resu l t s  
of mortality levels.  Research has been hampered because there i s  no  adequate 
means of examining f ish a f te r  release. On the other hand, f ish retained for  
observation can be subjected to  other non-fishing related s t resses  such as 
temperature increases, being handled, loss of scales or other in jur ies ,  and 
crowding in tanks. 

We need to  be able to  determine the extent of total  catch and incidental fishing 
mortal i ty  imposed on chinook salmon populations under the complex regul ations 
se t  by the Alaska Board of Fisheries. Without the dockside sampling program 
incidental fishing mortality can be estimated solely on the basis of reported 
f ish t i cke t  sales  of small and large chinook salmon. These do not account for  
any incidental fishing mortal i t y  associated with non-retention regulations, the 
apparent underreporting of small chinook salmon in the f ish t icke t  system, the 
regulation allowing fishermen to  keep or give away small and medium chinook 
salmon, or the regulation allowing small chinook salmon to  be sold as pink 
salmon. The dockside sampling program allows a closer examination of these 
incidental fishing mortali t ies.  While problems will continue t o  ex is t  concerning 
the val idi ty  of the skipper interview data, the program a1 lows us to  approximate 
the rates  of the various mortali t ies of chinook salmon incidental t o  the purse 
seine fishery. This can be done a t  a relat ively low cost t o  the department 
because the data can be collected ancillary t o  other p o r t  sampling projects. 

CONCLUSIONS 

1. The estimates of catch derived from dockside sampling data can be useful t o  
managers provided the l imitations discussed above are taken into 
consideration. 

2 .  The dockside sampling data estimation method was best used for  estimating 
the gross catch of small chinook salmon. 

3 .  To estimate catches of medium chinook salmon throughout the season and large 
chinook salmon during non-retention periods, dockside data i s  currently the 
only data source avai 1 abl e. 

4.  The dockside sampling data derived catch estimate may have underestimated 
the gross catch of medium and large chinook salmon. The extent of error  was 
not measured. 
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T a b l e  2 .  Sample e f f o r t  ( b o a t - h o u r s  s a m p l e d l t o t a l  b o a t - h o u r s  f i s h e d )  
by d i s t r i c t  f o r  t h e  p u r s e  s e i n e  docks ide  sampl ing  program 
i n  Southeast  A laska .  1988. The t o t a l  number o f  b o a t s  t h a t  
f i s h e d  by d i s t r i c t  and week were o b t a i n e d  f r o m  f i s h  t i c k e t  
d a t a .  

D i s t r i c t  

Pe rcen t  of T o t a l  
Boat  -Hours Sampl ed 

(a1 1 season) 



T a b l e  3 .  Landed sa lmon c a t c h e s  r e p o r t e d  on f i s h  t i c k e t s  f o r  t h e  S o u t h e a s t  
A l a s k a  p u r s e  s e i n e  f i s h e r y  by d i s t r i c t ,  1988 .  

Numbers o f  F i s h  

D i s t r i c t  C h i n o o k  a Sockeye  Coho P i n k  Chum T o t a l s  

-- 

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

a I n c l u d e s  930 s m a l l  ( < 2 1  i n )  c h i n o o k  sa lmon.  
I n c l u d e s  a l l  w a t e r s  o f  D i s t r i c t  112 .  e x c e p t  112-22  ( H i d d e n  F a l l s ) .  
Naka t  Bay s p e c i a l  h a r v e s t  a r e a .  
C a r r o l  I n l e t  s p e c i a l  h a r v e s t  a r e a .  
Nee t s  Bay s p e c i a l  h a r v e s t  a r e a .  
K l  awock t e r m i n a l  h a t c h e r y  a r e a .  
E a r l  West Cove s p e c i a l  h a r v e s t  a r e a .  
H i d d e n  Fa1 1  s  t e r m i n a l  h a t c h e r y  a r e a .  



m
m

o
o

o
m

o
r

n
w

 
3

N
N

 
w

w
w

o
 

u
lw

m
 

h
r

r
m

 

8
 

N
 

O
I
ln

m
C

O
o

N
~

o
m

 
0
 

3
 

h
O

-
0

 
h
c
n
u
lu

l 
E

 
3
 

O
IO

W
N

 
-

O
h

m
 

7
 

.
.
.
.
.
.
.
.
 

m
 

V
)
 

m
m

~
d

 
d

m
m

u
l 

N
d

 
M

 
i

n
W

N
N

 
N

 
Y

 

u
l 

w
 

N
 

m
 

In
 

h
 

m
 

m
 

m
 

H
 

a
)
 

d
 

N
 

m
 

w
 

0
 

w
 

a
) 

N
 

i
n
 

m
 

i
n
 

03 

h
 

u
l 

u
l 

0
3
 

N
 

3
 

cn 
m

 
d
 

r-- 
m

 
ln
 

V
) 

w
 

N
 

d
 

m
 

rn
 

m
 

d
 

i
n
 

m
 

N
 

0
 

0
 

r-. 3
 

3
 

H
 

i
n
 

m
 

*
 

u
l 
0
 

m
 

3
 

w
 

h
 

3
 

In
 

O
I 

d
 

3
 

V
) 

- m
 

C
,
 

0
 

C
 

Y
l
n

 x
 

m
7

 aJ 
Z

 
-- - O

N
 

V
)
 3

 3
 

7
 
m
 

m
u

 V)
 

.
r
 

L
 

U
 
-
a
 

a
J
-
0
 

P
ln

 m
 

m
w

 3
 



T a b l e  5 .  Landed c a t c h  o f  l a r g e  ( 2 2 8  i n )  c h i n o o k  sa lmon r e p o r t e d  on 
f i s h  t i c k e t s  i n  t h e  1 9 8 8  S o u t h e a s t  A l a s k a  commerc i a l  p u r s e  
s e i n e  f i s h e r y  by  d i s t r i c t  and  s t a t i s t i c a l  week. 

D i s t r i c t  
S t a t  
Week 1 0 1  1 0 2  1 0 3  1 0 4  1 0 7  1 0 9  1 1 2  a 1 1 2 - 2 2  113 1 1 4  T o t a l s  

a I n c l u d e s  a l l  w a t e r s  o f  D i s t r i c t  1 1 2 ,  e x c e p t  1 1 2 - 2 2  ( H i d d e n  F a l l s ) .  
Nee t s  Bay t e r m i n a l  h a t c h e r y  a r e a ;  r e t e n t i o n  o f  l a r g e  c h i n o o k  a l l o w e d .  
H i d d e n  F a l l s  t e r m i n a l  h a t c h e r y  a r e a ;  r e t e n t i o n  o f  l a r g e  c h i n o o k  a l l o w e d .  



T a b l e  6 .  Landed c a t c h  o f  s m a l l  ( 1 2 1  i n )  c h i n o o k  sa lmon r e p o r t e d  on  f i s h  
t i c k e t s  i n  t h e  1988 S o u t h e a s t  A l a s k a  commerc i a l  p u r s e  s e i n e  
f i s h e r y  b y  d i s t r i c t  and s t a t i s t i c a l  week. 

D i s t r i c t  
S t a t  
Week 1 0 1  102 103 104 105 109 110 l l z a  112 -22  113 114 T o t a l s  

T o t a l  46 132 18  209 10 213 2 76 135 10  79 930 

a I n c l u d e s  a l l  w a t e r s  o f  D i s t r i c t  112,  e x c e p t  112 -22  ( H i d d e n  F a l l s ) .  



Table 7 .  Summary o f  es t imated  gross catches of ch inook salmon i n  t h e  1988 Southeast Alaska purse  se ine  
f i s h e r y  based on ca t ch  per  u n i t  o f  e f f o r t  data c o l l e c t e d  as p a r t  o f  t h e  docks ide sampl ing 
program. 

Es t imated  Chinook Gross Catch Est imated Chinook Gross Catch 
D i s t  D i s p o s i t i o n  a Sm Med Lg To ta l  D i s t  D i s p o s i t i o n  a Sm Med Lg T o t a l  

10 1 109 
Re1 eased A1 i ve 0 0 758 7 58 Re1 eased A1 i ve 7 2 88 126 286 
Dead 587 44 362 993 Dead 464 109 123 696 

Gross Catch 587 44 1.120 1 , 7 5 1  Gross Catch 535 197 249 981 

102 112 
Released A l i v e  1 , 7 2 6  175 52 1 , 9 5 3  Re1 eased A1 i ve 44 15 3 1 9 1 
Dead 1 .743  243 190 2 ,176 Dead 371 117 155 642 

Gross Catch 3.469 418 242 4 , 1 2 9  Gross Catch 415 132 186 733 

103 112-22 
Re1 eased A l  i ve 0 0 0 0 Re1 eased A1 i ve 400 302 0 702 
Dead 666 37 295 998 Dead 714 481 541 1 ,736  

Gross Catch 666 37 295 998 Gross Catch 1.114 783 541 2 .438  

104 113 
Released A l i v e  454 3 .119 9 .766 13.338 Re1 eased A1 i ve 3 0 7 10 
Dead 2,479 1.008 6.357 9.844 Dead 8 1 3 13  

Gross Catch 2.933 4.127 16.123 23,182 Gross Catch 11 1 10 23 

105 114 
Re1 eased A1 i ve 0 0 0 0 Re1 eased A1 i ve 15 26 18 6 0 
Dead 6 0 0 6 Dead 9 5 27 3 125 

Gross Catch 6 0 0 6 Gross Catch 110 5 3 22 185 

T o t a l s :  
Released A l i v e  2 ,714  3 , 7 2 5  10.759 17 ,198  
Dead 7.133 2.067 8 .028  17 ,228  

Grand To ta l s :  9.847 5.792 18.787 34,426 

a Dead i nc l udes  a l l  f i s h  i n  t h e  gross ca t ch  t h a t  were no t  re leased  a l i v e  ( i  .e . .  landed ca t ch .  d iscarded  f i s h .  
and f i s h  r e t a i n e d  f o r  personal  use) .  
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0 5 0  100 KM - 
----- 3 m ~ l e  l ~ n e  

12 m ~ l e  l ~ n e  

Dixon Entrance 

Figure 1. Map of Southeast Alaska showing the statistical 
fishing districts. 
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Figure 2. Annual landed catch of chinook salmon by the Southeast Alaska purse seine fishery, 1970 to 1988. 



Figure 3. Relationship between number of boat-hours fished and landed catch of chinook salmon by the Southeast 
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Alaska purse seine fishery, 1970 to 1988. 
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T Gross Catch Estimate = 34,426 
Diit. 101 

Diit. 102 

Dist. 103 

I Dist. 104 

I Dist. 109 

@, Dist. 112 

gg Dist. 1 12-22 

:$:::; Dist. 113 

Dist. 1 14 

SMALL MEDIUM LARGE TOTAL 

Figure 4. Estimated gross catch of chinook salmon in the 1988 Southeast Alaska purse seine fishery by size class and 
district. Data was collected as part of the dockside observation/skipper interview program and expanded by 
boat-hour of effort. 
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APPENDICES 



Appendix A.1. Number o f  days f i s h e d  by d i s t r i c t  and s t a t i s t i c a l  week f o r  t h e  Southeast  A laska  p u r s e  s e i n e  
f i s h e r y .  1988. 

D i s t r i c t  
S t a t  F i s h i n g  
Week Dates 101 102 103 104 105 109 110 1 1 2 a 1 1 2 - 2 2  113 114 T o t a l  

Non - 28 J u l  3  2  1 l d  1 1 7  : R e t e n t i o n  J u l  9 1 
29 J u l  10  1 1 2  1 1 1 l d  1 1 10 

J u l  14 1 1 1 1 1 1  6  
30 J u l  17 1 1 1 1 1 1 1 7  

J u l  2 3 - 2 4  2  2  
3 1  J u l  24 1 1 1 1 1 1 1 1  8  
32 J u l  31-Aug 1 2  2  2  1 7  

J u l  31-Aug 1 2  2  

33 Aug 7  1 1 1 1 1 1 1 7 
Aug 1 0 - 1 1  2  2  2  1 1 1 9  

R e t e n t i o n  34 A u g 1 4  1 1 1 1 4  
Aug 18 1 1 1 1 1 1 1 7  

Non-Reten 35 Aug 2 1  1 1 1 1 4 
Co 1 1  2  

R e t e n t i o n  35 Aug 24-25 2  2  2  2  2  2  12 

36 Aug 28 1 1 1 1 1 1 1 7  
Non-Reten. Sep 1 1 1 1 1 1 1 1 1 8  

37 Sep 8 - 9  2  2  1 1 6 

T o t a l  Days: 

a I n c l u d e s  a l l  o f  D i s t r i c t  112, excep t  112-22 (H idden F a l l s )  
Neets Bay t e r m i n a l  h a t c h e r y  area open ing  ( 1 0 1 - 9 5 ) .  
Nakat I n l e t  s p e c i a l  h a r v e s t  area open ing  ( 1 0 1 - 1 0 ) .  
H idden F a l l s  t e r m i n a l  h a t c h e r y  area open ing ( 1 1 2 - 2 2 ) .  
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Appendix A . 3 .  E f f o r t  (number o f  un ique  boa ts  f i s h e d )  by d i s t r i c t  and by 
s t a t i s t i c a l  week i n  t h e  Southeast  A laska p u r s e  s e i n e  
f i s h e r y ,  1988.  

S t a t  D i  s t r i c t  S t a t  D i s t r i c t  
D i s t  Week E f f o r t  T o t a l s  Di s t  Week E f f o r t  T o t a l s  

1 0  1 28 63 .99  112 28 33 .00  
29 72.66 29 69 .32  
30  55 .00  3  0  3 .50  
3 1  110.00  3  1 4 .00  
32 120.50  3 3  13 .50  
3 3  98 .06  3 4  8 0 . 3 1  
3 4  5 5 . 5 8  575 .79  3 5 6 . 9 9  

36 1 5 . 0 0  225.62  
102 2  9  4 . 3 3  

3  0  4 . 0 0  112-22  28  87 .50  
32  26 .00  29 42 .64  
3 3  41 .22  30  51 .00  
3 4  36 .58  3  3 2.00 
3 5  66 .99  3  4 5 . 1 6  
36 38 .33  3  5  1 . 1 6  
37  125.50  342.95  3  6  0 .50  189 .96  



Appendix A . 4 .  Numbered c a l e n d a r  weeks ( i . e . ,  S t a t i s t i c a l  Weeks) used t o  
r e p o r t  commercial c a t c h e s ,  1988. 

Week 
Number From To 

Week 
Number From T o 

~ 

Jan 1 Jan 2 
Jan 3 Jan 9 
Jan 10 Jan 16 
Jan 17 Jan 23 
Jan 24 Jan 30 
Jan 31 Feb 6 
Feb 7 Feb 13 
Feb 14 Feb 20 
Feb 21 Feb 27 
Feb 28 Mar 5 
Mar 6 Mar 12 
Mar 13 Mar 19 
Mar 20 Mar 26 
Mar 27 Apr 2 
Apr 3 Apr 9 
Apr 10 Apr 16 
Apr 17 Apr 23 
Apr 24 Apr 30 
May 1 May 7 
May 8 May 14 
May 15 May 21 
May 22 May 28 
May 29 Jun 4 
Jun 5 Jun 11 
Jun 1 2  Jun 18 
Jun 19 Jun 25 
Jun 26 Ju l  2 

Jul  3 
Jul  10 
Jul  17 
Jul  24 
Jul  31 
Aug 7 
Aug 14 
Aug 21 
Aug 28 
Sep 4 
Sep 11 
Sep 1 8  
Sep 25 
Oct 2 
Oct 9 
Oct 16 
Oct 23 
Oct 30 
Nov 6 
Nov 1 3  
Nov 20 
Nov 27 
Dec 4 
Dec 11 
Dec 18 
Dec 25 

- -- 

Jul  9 
Ju l  16 
Ju l  23 
Ju l  30 
Aug 6 
Aug 13 
Aug 20 
Aug 27 
Sep 3 
Sep 10 
Sep 17 
Sep 24 
Oct 1 
Oct 8 
Oct 15 
Oct 22 
Oct 29 
Nov 5 
Nov 12 
Nov 19 
Nov 26 
Dec 3 
Dec 10 
Dec 17 
Dec 24 
Dec 31 



Append i x  B . 1 .  P u r s e  s e i n e  d o c k s i d e  o b s e r v a t i o n  and s k i p p e r  i n t e r v i e w  f o r m .  

ALASKA DEPARTMENT OF FISH AND GAME 
INCIDENTAL CHINOOK MORTALITY ASSESSMENT 

1988  DOCKSIDE INTERVIEW PROGRAM 

C O N F I D E N T I A L  

I N D I V I D U A L  S E I N E  BOAT FORM: 
I n t e r v i e w e r :  D a t e  Sampled: 

P o r t :  Openi ng  D a t e s :  

P r o c e s s o r :  D i s t r i c t  o f  C a t c h :  
s u b d i s t r i c t :  

ADF&G 11: 
Vesse l  Name: 

Was t h e  ENTIRE DELIVERY o b s e r v e d  and a l l  CHINOOK c o u n t e d ?  YES NO 

D i d  t h i s  b o a t  s e l l  t o  a  t e n d e r  p r e v i o u s l y  d u r i n g  t h i s  o p e n i n g ?  YES NO 
I f  YES, 1) how many p r e v i o u s  d e l i v e r i e s ?  

2 )  d i d  he s e l l  PINKS ONLY, MONEY FISH ONLY, ALL FISH? 

3 )  were  any  s m a l l  c h i n o o k s  s o r t e d  f r om  p i n k s ?  YES NO 

How many h o u r s  o f  f i s h i n g  does t h i s  d e l i v e r y  r e p r e s e n t ?  

DISPOSITION OF CHINOOK AND OBSERVED CATCHES: 
F i s h  $1 F i s h  11 F i s h  

Counted  + O t h e r /  + Re leased  + Re leased  - T o t a l  
on Dock K e p t  A1 i ve Dead C a t c h  

Smal l  
< 2 1 "  - 
Medi um 
> 2 1 - < 2 8 "  
La r q e  

CHUM: 

PINK: 

COHO: 

SOCKEYE : 
* 

N o t e  i f  p a r t i a l  o r  c o m p l e t e  c o u n t  
COMMENTS: 



Append i x  8 . 2 .  P u r s e  s e i n e  d o c k s i d e  o b s e r v a t i o n  f o r m  f o r  t e n d e r  b o a t s .  

ALASKA DEPARTMENT OF FISH AND GAME 
INCIDENTAL CHINOOK MORTALITY ASSESSMENT 

1988  DOCKSIDE INTERVIEW PROGRAM 

C O N F I D E N T I A L  

TENDER FORM: 

I n t e r v i e w e r :  D a t e  Sampl ed : 

P o r t :  Open ing  D a t e s :  

P r o c e s s o r :  D i s t r i c t  o f  Ca t ch :  
s u b d i s t r i c t :  

ADF&G 1/:  
V e s s e l  Name: 

Was t h e  ENTIRE PINK DELIVERY o b s e r v e d  and  a l l  c h i n o o k  c o u n t e d ?  YES NO 

What s e i n e  b o a t s  s o l d  t o  t h i s  t e n d e r ?  
NO. o r  LBS. F i s h  

B o a t  Name ADF&G #I D a t e  S o l d  D i s t l s u b  CHUM PINKS* COHO 
SOCKEYE 

* 
BE CERTAIN THAT NO'S. OR LBS. OF PINKS ARE RECORDED. 

DISPOSITION OF CHINOOK AND OBSERVED CATCHES: 
1) F i s h  
c o u n t e d  + O t h e r /  - T o t a l  
on  Dock K e p t  C a t c h  

Sma l l  
<21 "  - 
Medi um 
>21-<28"  
L a r q e  

COMMENTS: 



Appendix C . 1 .  Summary o f  docks ide sampl in data c o l l e c t e d  d u r i n g  t h e  l a r g e  chinook salmon n o n - r e t e n t i o n  p e r i o d  
( 3  J u l y  f o  6 Au u s t .  2 1 - 2 3  f u g u s t ,  and 28  August t o  1 0  September) o f  t h e  1988  Southeast Alaska 
purse s e i  ne f i  sRery . 

D i s t r i c t  

1 0 1  102  103  104 105  109  112  a 112-22  1 1 3  114  T o t a l s  

No. Landings Sam l e d :  1 2  
Gross Catch and Fercent  o f  
Chum Salmon: No. 5 , 0 4 1  

% 1 5 . 4 1  
Pink  Salmon: No. 26.777 

% 8 1 . 8 7  
Coho Salmon: No. 4 8 

% 0 . 1 5  
Sockeye Salmon: No. 797 

% 2.44 
Chinook Salmon: No. 4 5 

% 0 . 1 4  
Gross Catch: No. 3 2 . 7 0 8  

6 
T o t a l  Cat 

2 . 5 0 2  
1 7 . 8 5  

1 0 , 9 3 6  
78 .00  

276 
1 .97  

276 
1 . 9 7  

3 0 
0 . 2 1  

14 .020  

5 
i n g  Vesse 

1 . 6 2 6  
4 2 . 2 0  
2 .164  
56 .16  

6 0 
1 . 5 6  

9 

Gross Catch and Percent  o f  Chinook Salmon (by d i s p o s i t i o n  and s i z e  c l a s s ) :  
Released A l i v e  

Smal l :  No. 0 0 0 6 1 0 2 3 8 40 2 5 1 3 9  
% 52 .59  65 .71  32 .00  8 5 . 1 1  100 .00  7 1 . 4 3  5 8 . 6 5  

Medium: No. 0 5 0 401 0 19  0 2 8 0 8 461  
I % 7 1 . 4 3  81 .17  41.30 46.67 57 .14  7 2 . 3 7  

Ch) 
P 

Large: No. 18 0 0 1 . 2 6 8  0 3 0 5 0 1 6 1 , 3 2 8  
I % 66 .67  8 7 . 2 1  6 8 . 1 8  8 3 . 3 3  50 .00  8 5 . 7 1  8 6 . 1 8  

b LU. Jlt 

Medium: No. 0 0 0 3 1 
% 6 . 2 8  

Large:  No. 8 0 .  0  157 0 
I 29.63 10 .80  

k I U U  .UU 

Medium: No. 2 
% 1 0 0 . 0 0  28.57 

Large: No. 1 0 0 29 0 12  0 
% 3 . 7 0  1 . 9 9  27.27 

T o t a l s  
Smal l :  No. 5 0 0 116 0 35 2 5 4 7 2 7 237 
Medium: No. 2 7 2 494 0 4 6 1 2  6 0 0 1 4  637 
Larae: No. 27 0 0 1454 0 4 4 6 1 2 7 1541 

a I nc ludes  a l l  waters o f  D i s t r i c t  1 1 2 ,  exce t 1 1 2 - 2 2  (Hidden F a l l s ) .  
Chum. p i n k ?  sockeye. and coho salmon catcRes repo r ted  as landed on f i r ?  t i c k e t s  were assumed equivalent t o  gross 
ca tch .  Chinook salmon gross catches were ob ta ined  f rom docks ide sampl ing da ta  and i n c l u d e  a l l  s i z e  c lasses and 
d i s p o s i t i o n s .  



Appendix C.2. Summary o f  docks ide sampl ing data  c o l l e c t e d  d u r i n g  t h e  l a r g e  chinook salmon r e t e n t i o n  p e r i o d  
( 7  t o  20 August. 24 t o  27 August) o f  t h e  1988  Southeast Alaska purse se ine  f i s h e r y .  

D i s t r i c t  

1 0 1  102  103  104 105 109  112  a 1 1 2 - 2 2  113  114 T o t a l s  

No. Landings Sampl ed: 4  5  1 0  2 9  0  2  5  3 1  1 5 0 1 1 0  

Gross Catch and 
Chum Salmon: 

P ink  Salmon: 

Coho Salmon: 

Sockeye Salmon : 

Chinook Salmon: 

Gross Catch:  

Percent  o f  T 
No. 6 7 1  

% 4 . 9 2  
No. 12.854 

% 94 .26  
No. 1 6  

% 0 .12  
No. 9  4  

% 0 . 6 9  
No. 2 

% 0 . 0 1  
No. 13.637 

.h by Pa r t  
2 .152 

4.67 
42,529 

9 2 . 2 2  
1 . 1 7 9  

2 . 5 6  
217 

0 .47  
4 2 

i c i p a t i n g  
3 .779  

4 . 6 0  
71,987 

8 7 . 5 4  
2.072 

2 . 5 2  
3.963 

4 . 8 2  

b Vessels : 
0 7.559 

7 . 0 2  

Gross Catch and Percent  o f  Chinook Salmon (by d i s p o s i t i o n  and s i z e  c l a s s ) :  
Released A l i v e  

Small : No. 0  1 0 0  
% 80 .65  

Released Dead 
Smal l :  No. 0  0  0  1 0 0 2  0  0  0  3  

% 5.56 100.00% 2.07 
Medium: No. 0  0  0  1 0 0 0  0  0  0  1 

% 2 .70 1 . 0 2  
Large: No. 0  0  0 0 0  0  0  0 0 0  0  

% 

Medium: No. 0  10  
% 100.00 l o U . 0 0  54.05 bY .5 /  b4 

Large: No. 0  6  2 7  0  11 
% 66 .67  100 .00  100 .00  68.75 8 5 . / 1  /1.11 

T o t a l s  
Small : No. 0  124  0 1 8  0 1 2 0 0  0  145 
Medium: No. 0  1 0  1 3 7 0  23 25 1 1 0 9 8 
Large: No. 0  9  2  7  0  16  7 0  4  0  4  5 

a I nc ludes  a l l  waters  of D i s t r i c t  112 .  exce t 1 1 2 - 2 2  (Hidden F a l l s ) .  
Chum. p ink .  sockeye. and coho salmon catcges repo r ted  as landed on f i s h  t i c k e t s  were assumed e q u i v a l e n t  t o  gross 
ca tch .  Chinook salmon qross  catches were ob ta ined  f rom docks ide sampl ing data  and i n c l u d e  a l l  s i z e  c lasses  and 
d i s p o s i t i o n s .  



Appendix C.3. Summary o f  docks ide  sampling data c o l l e c t e d  d u r i n g  t h e  1988 Southeast Alaska purse  se ine  f i s h e r y  
( n o n - r e t e n t i  on and r e t e n t i  on p e r i o d s  combined, 3 J u l y  t o  10 September). 

D i s t r i c t  

1 0 1  102 103 104 105 109 112 a 112-22 113 114 T o t a l s  

No. Landings Sampled: 16 11 18 1 2 3 .  5 101 52 2 1 20 14 381  

Gross Catch and Percent  o f  T o t a l  Catch 
Thum Salmon: No. 

% :i!z b g 2  
Pink  Salmon: No. 39,631 43.069 

% 85.51 88.52 

by P a r t i c i p a t i n g  Vessels 

i g  '"c2;: :>6;i 
63.485 170.254 2.164 

93.04 61.98 56.16 
1.462 8.087 6 0 Coho Salmon: No. 64 669 

% 0.14 1.37 
Sockeye Salmon: No. 89 1 771 

% 1 .92  1.58 
Chinook Salmon: No. 4 7 208 

% 0 . 1 0  0 . 4 3  
T o t a l  Catch: No. 46.345 48.655 

Gross Catch and Percent  o f  Chinook Salmon (by d i s p o s i t i o n  
Released A l i v e  

Smal l :  No. 0 100 0 66 
% 80.65 49 .62  

~ e d i u m :  No. 0 5 0 417 
I 

W 
% 29.41 78.53 

cn Large: No. 18 3 0 1268 
I % 66.67 33.33 86.79 

and s i z e  c l a s s ) :  

Re1 eased Dead 
Small :  No. 0 

% 
Medium: No. 0 

% 
Large: NO. 8 

% 29.63 

Kep t /Other /So ld  
Small :  No. 5 

% 100.00 
Medium: No. 2 

% 100.00 
Large: NO. 1 

% 3.70 

T o t a l s  
Small :  No. 5 
Medium: No. 2 
Large: No. 2 7 

a Inc ludes  a l l  waters o f  D i s t r i c t  112, exce t 112-22 (Hidden F a l l s ) .  
Chum, p i n k ,  sockeye. and coho salmon catcRes r e p o r t e d  as landed on f i s h  t i c k e t s  were assumed e q u i v a l e n t  t o  gross 
catch.  Chinook salmon gross catches were ob ta ined  f rom docks ide sampling data and i n c l u d e  a l l  s i z e  c lasses and 
d i s p o s i t i o n s .  



A p p e n d i x  C . 4 .  Summary o f  d a t a  c o l l e c t e d  a n d  number o f  p i n k  s a l m o n  p e r  s m a l l  
c h i n o o k  s a l m o n  c a u g h t  f r o m  t e n d e r  b o a t s  d u r i n g  t h e  1 9 8 8  p u r s e  
s e i n e  d o c k s i d e  s a m p l i n g  p r o g r a m  i n  S o u t h e a s t  A l a s k a .  

Landed C a t c h  a 
No. o f  

S t a t  T e n d e r s  Sma 1 1 No. P i n k  Salmon p e r  
D i s t  Week Sampled  P i n k  Salmon a C h i n o o k  Salmon S m a l l  C h i n o o k  Salmon 

T o t a l s  3 4 3 1 2 , 5 1 8  4 6 2 6 7 6 

a C a t c h  t o t a l s  w e r e  o b t a i n e d  f r o m  f i s h  t i c k e t  d a t a .  
A1 1  f i s h  w e r e  o b s e r v e d  d u r i n g  u n l o a d i n g ,  i n c l u d i n g  t h o s e  s o l d  a n d  n o t  s o l d .  
I n c l u d e s  a l l  w a t e r s  o f  D i s t r i c t  1 1 2 .  



Append ix  C.5. Compar ison o f  d a t a  c o l l e c t e d  f rom d o c k s i d e  s a m p l i n g  d a t a  and 
r e c o r d e d  on f i s h  t i c k e t s  f o r  i n d i v i d u a l  s e i n e  b o a t  d e l i v e r i e s  
f r o m  t h e  1988 S o u t h e a s t  A l a s k a  p u r s e  s e i n e  f i s h e r y .  

Landed Ca tch  o f  Smal l  Chi nook Salmon 
Smal l  Ch inook  Salmon Never  Landed 

No. Land ings  R e p o r t e d  on Observe  on k! c  
Re1 ease8 Kep t  o r  

D i  s t  Sampl ed F i s h  T i c k e t s a  Docks A1 i ve  D i s c a r d e d  

T o t a l  3 8 1  

Landed Ca tch  o f  Large  Ch inook  Salmon 
La rge  Ch inook  Salmon Never  Landed 

No. Land ings  R e p o r t e d  on Observe  on 8 .  c Re1 easeg 
Kep t  o r  

D i  s t  Sampled F i s h  T i c k e t s a  Docks A 1  i ve D i s c a r d e d  

T o t a l  381  

a C a t c h  t o t a l s  were  o b t a i n e d  d i r e c t l y  f r o m  f i s h  t i c k e t  d a t a .  
C a t c h  t o t a l s  were  o b t a i n e d  d i  r e c t l y  f r o m  d o c k s i d e  sampl i ng d a t a .  
A1 1  f i s h  were  obse rved  d u r i n g  u n l o a d i n g ,  i n c l u d i n g  t h o s e  s o l d  and n o t  s o l d .  
I n c l u d e s  a l l  w a t e r s  o f  D i s t r i c t  112 .  i n c l u d i n g  112 -22  ( H i d d e n  F a l l s ) .  



Append ix  0.1. E s t i m a t e d  g r o s s  c a t c h e s  o f  c h i n o o k  salmon i n  t h e  1988 S o u t h e a s t  A l a s k a  p u r s e  s e i n e  f i s h e r y  based on  c a t c h  p e r  u n i t  o f  e f f o r t  
d a t a  c o l l e c t e d  as p a r t  o f  t h e  d o c k s i d e  s a m p l i n g  p rogram.  

Sampled 
D i s t r i c t  T o t a l s  Ch inook  Catches  

No. No. B o a t -  Sample 
S t  B o a t s  Hours  Hours E f f o r t  No. B o a t s  T o t a l  

O i s t  Wk Samp. F i s h e d  Samp. ( B t - H r )  F i s h e d  B o a t - H r  D i s p o s i t i o n  Sm Med Lg 

101 28 2 15  30 0.03 63.99 959.85 Re1 A l i v e  0 0 7  
Dead 7 0 7  

29 2 30 60 0.03 72.66 2.179.80 R e l A l i v e  0 0 8 
Oead 4 0 0  

Chinook Per  B o a t - H r  E s t i m a t e d  Ch inook  C a t c h  

S t a n d a r d  
Sm Med Lg Sm Med Lg T o t a l s :  D e v i a t i o n  

30 0 15  0 0.00 55.00 825.00 ~ e i - ~ l  i v e  0.000 0.000 0.038 0 0 31 31 
Dead 0.036 0.004 0.021 30 3 17 50 

31 6 15  90 0.05 110.00 1.650.00 Re1 A l i v e  0  0 0 0.000 0.000 0.000 0 0 0 0 
Dead 4 2 1  0.044 0.022 0.011 73 37 18  128 

32 2 39 78 0.02 120.50 4.699.50 Re1 A l i v e  0 0 3 0.000 0.000 0.038 0 0 181 181 
Dead 1 0 1  0.013 0.000 0.013 60 0  60 121  

33 4 54 216 0.04 98.06 5.295.24 Re1 A l i v e  0  0 0 0.000 0.000 0.000 0 0 0 0 
Dead 1 0 1  0.005 0.000 0.005 25 0 25 49 

34 o 1 5  o 0.00 55.58 833.70 R i i - ~ l i v e  
Dead 

Re1 A1 i v e  
Dead 
Re1 A l i v e  
Dead 
Re1 A1 i v e  
Dead 
Re1 A1 i v e  
Dead 

34 0 15  0 0.00 36.58 548.70 R e l A l i v e  
Oead 

Re1 A l i v e  0 0 758 7 58 
Dead 587 44 362 993 

T o t a l  587 4 4 1 . 1 2 0  1.751 333.68 

35 0 54 0 0.00 66.99 3,617.46 Re1 A l ~ v e  0.207 0.010 0.006 749 37 22 809 
Dead 0.159 0.025 0.023 577 90 82  749 

36 1 30 30 0.03 38.33 1.149.90 Re1 A l i v e  0 0 0 0.000 0.000 0.000 0 0 0 0 
Dead 0 0 0  0.000 0.000 0.000 0 0 0 0 

37 4 36 144 0.03 125.50 4.518.00 R e l A l i v e  D  0 0  0.000 0.000 0.000 0 0  0 0 
Dead 1 0 0 0.007 0.000 0.000 31 0 0 31 

R e l A l i v e  1.726 175 52 1.953 
Dead 1.743 243 190 2.176 

T o t a l  3.469 418 242 4.129 302.63 

- c o n t i n u e d -  



Append ix  0.1. ( p g  2 o f  5 ) .  

Sampled 
D i s t r i c t  T o t a l s  Chinook Catches  Ch inook  P e r  B o a t - H r  E s t i m a t e d  C h i n o o k  C a t c h  

No. No. B o a t -  Sample 
S t  B o a t s  Hours  Hours  E f f o r t  No. B o a t s  T o t a l  S t a n d a r d  

D i s t  Wk Samp. F i s h e d  Samp. ( B t - H r )  F i s h e d  B o a t - H r  D i s p o s i t i o n  Sm Med Lg Sm Med Lg Sm Med Lg T o t a 1 s : D e v l a t l o n  

103 34 1 15 15 0.06 16.07 2 4 1 . 0 5 R e l A l i v e  0 0 0 0.000 .O.OOO 0.000 
Dead 1 1 2 0.067 0.067 0.133 

35 12  54 648 0.12 103.99 5.615.46 Re1 A l i v e  0 0 0 0.000 0.000 0.000 
Dead 15 2 26 0.023 0.003 0.040 

36 5 30 150 0.04 112.16 3.364.80 R e l A l i v e  0 0 0 0.000 0.000 0.000 
Dead 21 0 0 0.140 0.000 0.000 

37 0 36 0 0.00 30.00 1.080.00 R e l A l i v e  0.000 0.000 0.000 
Dead 0.046 0.004 0.034 

- 
Re1 A l i v e  
Oead 

T o t a l  

104 28 5 39 195 0.07 75.16 2.931.24 Re1 A l i v e  0 15 25 0.000 0.077 0.128 0 225 376 601 
Dead 13 7 3 0.067 0.036 0.015 195 105 4 5 346 

0.22 131.15 7.082.10 Re1 A l i v e  
Dead 

0.10 178.50 2.677.50 Re1 A l i v e  
Dead 

0.08 116.00 1.740.00 Re1 A l i v e  
Dead 

32 29 39 1131 0.14 210.50 8.209.50 Re1 A l i v e  2 269 787 
Dead 50 45 122 

33 14 54 756 0.08 176.23 9.516.42 R e l A l i v e  2 13 0 
Dead 24 11 168 - - -  - - -  

34 l o  15 150 0.07 140.89 2,113.35 R i l - ~ l i v e  1 3  o 
Dead 27 7 77 

35 8 54 432 0.06 142.16 7.676.64 Re1 A l i v e  2 3 51 
Dead 1 6  4 101 

36 1 30 30 0.01 88.66 2.659.80 R e l A l i v e  0 0  1 
Dead 0 0  0 

105 31  2 15  30 0.12 17.00 255.00 Re1 A l i v e  0 0 0  
Dead 0 0 0  

36 3 30 90 0.16 19.33 579.90 Re1 A l i v e  0 0 0  
Dead 1 0 0  

Re1 A l i v e  454 3,119 
Dead 2.479 1.008 

T o t a l  2.933 4.127 

0.000 0.000 0 0 0 0 
0.000 0.000 0 0 0 0 
0.000 0.000 0 0 0 0 
0.000 0.000 6 0 0 6 

Re1 A l i v e  0 0 0 0 
Dead 6 0 0 6 

T o t a l  6 0 0 6 24.35 



Append ix  0.1. (pg .  3 o f  5 ) .  

Sampled 
D i s t r i c t  T o t a l s  Chinook Catches  Chinook P e r  B o a t - H r  E s t i m a t e d  Ch inook  C a t c h  

No. No. B o a t -  Sample 
S t  B o a t s  Hours  Hours E f f o r t  No. B o a t s  T o t a l  S t a n d a r d  

O i s t  Wk Samp. F i s h e d  Samp. ( B t - H r )  F i s h e d  B o a t - H r  D i s p o s i t i o n  Sm Med Lg Sm Med Lg Sm Med Lg T o t a 1 s : O e v i a t i o n  

Re1 A1 i v e  
Oead 
Re1 A1 i v e  
Dead 
Re1 A1 i v e  
Dead 
Re1 A1 i v e  
Dead 
Re1 A1 i v e  
Dead 
Re1 A1 i v e  
Oead 
Re1 A1 i v e  
Oead 
Re1 A1 i v e  
Dead 
Re1 A1 i v e  
Dead 

Re1 A l i v e  72 88 126 
Dead 464 109 123 

T o t a l  535 197 249 

33.00 495.00 Re1 A1 i v e  
Oead 

69.32 2.079.60 Re1 A l i v e  
Oead 

3.50 52.50 Re1 A l i v e  
Oead 

60.00 Re1 A l ~ v e  0.005 0.003 0.004 0 0 0 1 
Dead 0.057 0.022 0.029 3 1 2 7 

405.00 Re1 A l i v e  0  0 0 0.000 0.000 0.000 0 0 0 0 
Dead 15 5 0 0.083 0.028 0.000 34 11 0 4 5 

409.30 R e l A l i v e  0 4 1 0.000 0.006 0.002 0 15 4 18 
Dead 24 9 32 0.036 0.014 0.048 88 33 117 237 

35 3 39 117 0.43 6.99 272.61 R e l A l i v e  0 0 0 0.000 0.000 0.000 0 0 0 0  
Dead 2 7 8 0.017 0.060 0.068 5 16  19 4 0 

36 2 30 60 0.13 15.00 450.00 R e l A l i v e  0 0 0 0.000 0.000 0.000 0 0 0 0 
Dead 0 0 1 0.000 0.000 0.017 0 0 8 8 - 

R e l A l i v e  44 15  31  9 1 
Dead 371 117 155 642 

T o t a l  415 132 186 733 61.87 



Append ix  0.1. (pg .  4 o f  5 ) .  

- 

Sampled 
D i s t r i c t  T o t a l s  Ch inook  Catches  Ch inook  P e r  B o a t - H r  E s t i m a t e d  Ch inook  C a t c h  

No. No. B o a t -  Sample 
S t  B o a t s  Hours Hours  E f f o r t  No. B o a t s  T o t a l  S t a n d a r d  

D i s t  Wk Samp. F i s h e d  Samp. ( B t - H r )  F i s h e d  B o a t - H r  D i s p o s i t i o n  Sm Med Lg Sm Med Lg Sm Med Lg T o t a 1 s : D e v l a t l o n  

112-  28 9 15  135 0.10 87.50 1.312.50 Re1 A l i v e  32 25 0 0.237 0.185 0.000 311 243 0 554 
22 Dead 17 9 26 0.126 0.067 0.193 165 88 253 506 

29 8 15  120 0.19 42.64 639.60 Re1 A1 i v e  5 0 0 0.042 0.000 0.000 27 0 0 2 7 
Dead 23 1 6 0.192 0.008 0.050 123 5 32 160 

30 3 15  45 0.06 51.00 765.00 R e l A l i v e  3 3 0 0.067 0.067 0.000 51 51 0 102 
Dead 24 22 14 0.533 0.489 0.311 408 374 238 1.020 

33 0 3 0 0 2.00 60.00 Re1 A l i v e  0.121 0.085 0.000 7 5 0 12 
Dead 

154.80 Re1 A l i v e  
Dead 

17.40 Re1 A l i v e  
Dead 

15.00 Re1 A l i v e  
Dead 

0.100 0.142 12 
0.000 0.000 0 
0.033 0.033 0 
0.085 0.000 2 
0.100 0.142 3 
0.085 0.000 2 
0.100 0.142 3 

Re1 A l i v e  400 
Dead 714 

379.80 Re1 A1 i v e  
Dead 

105.00 Re1 A l i v e  
Dead 

30.00 Re1 A l i v e  
Dead 

157.50 Re1 A l i v e  
Dead 

30.00 Re1 A l i v e  
Dead 

105.00 Re1 A l i v e  
Dead 

168.00 Re1 A l i v e  
Dead 

T o t a l  1.114 

0.000 0.000 0 0 0 
0.000 0.000 0 0 0 
0.000 0.015 1 0 2 
0.003 0.003 1 0 0 
0.000 0.133 0 0 4 
0.033 0.000 0 1 0 
0.000 0.000 0 0 0 
0.000 0.000 4 0 0 
0.000 0.015 0 0 0 
0.003 0.003 0 0 0 
0.000 0.010 2 0 1 
0.000 0.000 3 0 0 
0.000 0.000 0 0 0 
0.000 0.017 0 0 3 

R e l A l i v e  3 0 7 
Dead 8 1 3 

T o t a l  11 1 10  



Append ix  0.1. (pg .  5 of  5 ) .  

Sampled 
D i s t r i c t  T o t a l s  Ch inook  Catches  Ch inook  P e r  B o a t - H r  E s t i m a t e d  Ch inook  C a t c h  

No. No. B o a t -  Sample 
S t  Boa ts  Hours Hours  E f f o r t  No. B o a t s  T o t a l  S t a n d a r d  

D i s t  Wk Samp. F i s h e d  Samp. ( B t - H r )  F i s h e d  B o a t - H r  D i s p o s i t i o n  Sm Med Lg Sm Med Lg Sm Med Lg T o t a l s :  D e v i a t i o n  

114 28 3 15  45 0.50 6.00 90.00 R e l A l i v e  0 2 2 0.000 0.044 0.044 0 4 4 8 
Dead 8 0 0 0.178 0.000 0.000 16  0 0 16  

29 4 30 120 0.38 10.50 315.00 R e l A l l v e  3 6 3 0.025 0.050 0.025 8 16  8 32 
Dead 6 3 1 0.050 0.025 0.008 16  8 3 26 

210.00 ~ei- live 
Dead 

165.00 Re1 A l i v e  
Dead 

107.88 Re1 A l i v e  
Dead 

R e l A l i v e  15 26 18  60 
Dead 95 27 3 125 

- 
T o t a l  110 53 22 185 31.73 

Grand T o t a l :  9.847 5.792 18,787 34.426 725.35 



Because the Alaska Department of Fish and Game receives federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believes he or she 
has been discriminated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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