
STUDIES OF LIVE ATJD D U D  SALNON THAT UKNESH FROX GILLPiETS 

by R. B. Thompson, C ,  J, Hunter,  and R, G o  P a t t e n  

S tud ie s  were continued on Che v i a b i l i t y  of  sockeye selrr-on t h a t  became 

, d i sen tang ied  f ron  g i l l n e t s  and t h e  e s t ima ted  percentage  o f  dead salmon t h a t  

becsxe -rileshed. V i a b i l i t y  of sockeye salmon w a s  examined i n  a f l o a t i n g  enc losu re  

i n  no r the rn  Puget Sound ( s t a t e  o f  washington) dur ing  t h e  sunmer o f  1968, Loss o f  

dead salmon was s t u d i e d  du r ing  e q e r i m e n t a l  f i s h i n g  on t h e  h igh  s e a s  i n  t h e  

s p r i n g  and s-er of 1968 and t h e  s p r i n g  of  1969. 

Percenteges of salmon l o s t  from g i l l n e t s  o f  BCF r e s e a r c h  v e s s e l s  on t h e  

h igh  seas  were r epor t ed  f o r  some s e t s  I n  1966 (French - e t  -* a1 9 19671, 1967 (French 

e t  a l  1969) ,  and 1968 (French e't a1 IE,  1969).  The percentage  o f  l o s t  f i s h  - 9 - -c 9 

'I 

rimged from 4 t o  64% of  t h e  en tangled  f i s h  observed i n  t h e  ne t - - loss  seemeh t o  vary 

wi th  l e n g t h  o f  f ' ishing p e r i o d ,  It was not  > o s s i b l e ,  however, t o  measure t h e  

percentage  of d isentangled  s a l i o n  t h a t  l a t e r  d ied  o r  t o  e s t i m a t e  che percentage  

o f  l o s t  f i s h  t h a t  were dead when they  f e l l  f'rom t h e  n e t ;  t h e s e  pe rcen tages  a r e  

needed t o  determice m o r t a l i t y  of  s a h o n  c a s e d  by g i l l n e t s ,  

V i a b i l i t y  o f  mature sockeye salmon 
d i sen tang led  f ro% g i l l n e t s  

Sockeye salmon were obta lned  f r o n  a t r a p  n e a r  t h e  mouth of the Skag i t  

Hiver and f'rog boats  f i s h i n g  wi th  purse  seizes between t h e  %rest beach o f  Idhidbey 

I s l a r d  and Salmon 3ank. The f i s h  i g r ~ b a ' c : ~  of  Skagi t  ar,d "zaser  3 i v e r  o r l p ; i 9 )  

w o d d  sGon have en te red  t h e i r  n a t a l  ri'vz:s. They were t rampor ted  i n  l i v e  tanks  
C 

or, a boat  f'rcn t h e  capture  p o i n t  t o  a  l a r g e  f l o a t i n g  enc losure  (30 ft x 150 f t )  



i n  Reservat ion Bay ( ~ u ~ t e r  and F a r r ,  135. 1969)*  The enc losu re  had two compartments-- 

a holding a r e a  i d  & t e s t  a r e a  con ta in ing  a 13.5-cm (5 1 /4- in)  mesh g i l l n e t  ( ~ i ~ .  31) .  

P a r t  of t h e  f i s h  were used as c o n t r o l s ;  o t h e r s  were exposed t o  t h e  

g i l l n e t  t o  examine t h e  e f f e c t s  of enmeshment. Each f i s h  w a s  i d e n t i f i e d  by nieans 

of a numbered Dennison-ty-pe anchor t a g .  Except f o r  exposure t o  t h e  g i l l n e t  during 

t h e  t e s t  pe r iod ,  c o n t r o l  f i s h  were handled identically t o  t e s t  f i s h .  Fish used t o  

determine t h e  e f f e c t s  of  enmeshnent were p laced  i n  t h e  g i l l n e t  er.clos.ure a t  6.00 PM 

( ~ i ~ .  31). The n e t  w a s  checked every  hour;  t h e  l o c a t i o n  o f  each enmeshed f i s h  was 

marked on t h e  ne t  and t h e  type  of entafiglement was recorded. A t  6:OO 44 a l l  l i v e  

t e s t  f i s h  were moved t o  t h e  holding a rea .  On another  group of  f i s h  t h e  s c a l e s  

a n t e r i o r  t o  t h e  i n s e r t i o n  of t h e  d o r s a l  f i n  were scraped  t o  d e t e r n i n e  t h e  e f f e c t s  

of s c a l e  I.oss. These f i s h  were then  h e l d  wi th  t h e  g i l l n e t  t e s t  and corl t rol  f i s h  

u n t i l  dea th .  

Of 180 sockeye salmon p laced  i n  t h e  g i l l n e t  a r e a  of t h e  enc losu re ,  176 

e i t h e r  were seen  entangled  o r  passed unobserved through t h e  n e t .  Eighty-two f i s h  

(25 a l i v e  and 57 dead)  were r e t a i n e d  i n -  t h e  n e t ,  and 69 (43%) became unmeshed ( t h e  

remaining 25 f i s h  were en tagled  a t  6 :00  AM, when t h e  l i v e  t e s t  f i s h  were being 

moved t o  t h e  holding a r e a ) .  O f  t h e  69 f i s h  ' t h a t  became unmeshed, 16 were observed, 

whereas 53 were not  observed whi le  pass ing  through t h e  n e t  bu t  were l a t e r  l o c a t e d  

s w i m i n g  between t h e  g i l l n e t  and s e i n e  webbing ( ~ i g .  31) o r  were caught t r y i n g  t o  
J 

r e -en te r  t h e  g i l l n e t  enc losure .  
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Lead l ines  . Gil  lnet 

Figure 31.--Azrarqqenent of gill.net enclosure i n  t e s t  compartment of 

f loa t ing  enclosure. 



J4or ta l l t i e s  of t h e  d i f f e r e n t  groups of sockeye salmon a r e  shown i n  

l5,gure 32. With oEe exception,  a l l  f i s h  r e t a i n e d  i n  t h e  g i l l n e t  d ied  wi th in  

11 days. Seventy percent  of t h e  f i s h  t h a t  had e s c a ~ e d  from t h e  net  d ied  wi th in  

8 days; m o r t a l i t y  then decreased; t h e  l a s t  f i s h  d ied  58 days a f t e r  being t e s t e d .  

Survival  of f i s h  entangled a t  6.00 AM was most s i m i l a r  t o  t h e  group t h a t  had 

escaped from t h e  ne t .  Control f i s h  l i v e d  longer than g i l l n e t  t e s t  f i s h  and sca led  

f i s h .  

The r e s u l t s  of g r e a t e s t  i n t e r e s t  a re :  (1)  The mor ta l i ty  of f i s h  t h a t  

escaped t h e  n e t  was g r e a t e r  t h a n  t h e  n ior ta l i ty  of con t ro l  f i s h  and ( 2 )  f i s h  

entangled ?or only a  shor t  period had a  lower s u r v i v a l  r a t e  than  sca led  f i s h .  Al l  

findings cannot, howeve,r, be d i r e c t l y  appi ied  t o  t h e  f i s h i n g  of g i l l n e t s  on t h e  

high seas .  Our r e s u l t s  were a f fec ted  by sources of  v a r i a t i o n  t h a t  would not have 

a f f e c t e a  f i s h  on t h e  high seas .  Test condi t ions  t h a t  could have caused variation 

were : (1 )  delay of migrat ion t h a t  kept f i s h  i n  s a l t  'nraterB xken they should have 

been i n  fYesh water;  ( 2 )  confinement i n  t h e  holding area--increased i n j u r y  and 

s t r e s s  due t o  escape e f f o r t s ;  and ( 3 )  use of f i s h  r a p i d l y  approaching sexual  

matur i ty  and des t ined s h o r t . 1 ~  t o  d ie  a f t e r  spawning i n  f r e s h  water ,  In  c o n t r a s t  

t o  nwnber 3, salmon on t h e  high seas ( s t i l l  feeding)  may be more susceptj.bl.e t o  

s t r e s s  and i n j u r y  caused by entanglement i n  t h e  n e t s .  Although these  d i f ferences  

occurred, t h e  da ta  s t rongly  support t h e  hypothesis t h a t -  salmon on t h e  high seas 

t h a t  d isentangle  from g i l l n e t s  have high m o r t a l i t y  a f t e r  they Secone m e s h e d .  



. . 
TIME TO DEATH (DAYS)  

Figwe 32.--Cumulative mortal i t ies  of test and control, groups of sockeye 
*: 

salmon held i n  f l oa t ing  enclosure, 



Loss of dead sahon from g i l l n e t s  

It has been suggested t h a t  most salmon l o s t  from g i l l n e t s  f i shed  on 

t h e  high seas  a r e  a l ready dead. I f  t h i s  were t r u e ,  t h e  r e s u l t s  of  research  ( ~ n  

a c o n t r o l l e d  environment) on t h e  v i a b i l i t y  of salmon t h a t  unmesh from g i l l n e t s  

would be meaningless. 

Loss of dead salmon unmeshed from g i l l n e t s  was s t u d i e d  i n  1968-69 

during high seas  g i l l n e t  f i sh ing .  The opera t ion  involved t h e  placemen5 of dead 

f i s h  i n t o  t h e  n e t  a t  t h e  t h e  of  s e t  i n  t h e  evening, o r  t h e  r e t e n t i o n  i n  t h e  n e t  

of  n a t u r a l l y  enmeshed f i s h ,  and counting of missing carcasses  when t h e  n e t  was 

hauled t h e  following morning. Each f i s h  was i d e n t i f i a b l e  by means of  numbered 

rubber bands e n c i r c i i n g  t h e  caudal  peduncle o r  by Dennison-type anchor t a g s  (with 

a numbered, 5-cm leng th  o f  p l a s t i c  t u b i n g ) ,  a t t ached  j u s t  behind t h e  d o r s a l  f i r , .  . 
k e  hmdrecl and f i f ty-seven carcasses  were ple,ced i n  n ine  s e t s  i n  1968 and 39 

i n  t h r e e  s e t s  i n  1369. 

It was not poss ib le  t o  e s t a b l i s h  whether o r  not  a missing f i s h  had 

dropped out  o r  t h e  ne t  p a s s i v e l y ,  o r  whether it had been e x t r a c t e d  by a p reda to r  

o r  scavenger. C>n each s e t  t h a t  ca rcass  l o s s  -~Tas examined liowever , predzt  or-study 

"decoys" were a l s o  a t tached ( ~ r e n c h  -- e t  a l . ,  MS. 19691, Thus it was poss ib le  t c  

apply a co r rec t ion  f a c t ~ ~ - - - t h e  expected l o s s  of carcasses  t o  predztors--to t h e  

d a t a ,  adiustments a r e  showr~ i n  Tables 24 and 25. 

Losses of marked dead salmon from g i l l n e t s  a r e  shown i n  Tables 24 and 25. 

The l o s s  of dead salmon from g i l l n e t s  in 1968 could n a t  be sepa ra ted  completely 

from t h e  l o s s e s  due t o  marine p reda to r s  o r  scavengers ( ~ a ' o l e  2 4 ) :  t h e  a c t x e l  

l o s s  of f i s h  was s l i g h t l y  l e s s  t h a ~  t h e  expected l o s s e s  due t o  p reda to r s .  On t h e  



Table 24.--~ercentage l o s s  o f  dead marked s a h o n  from g i l l n e t  f i s h e d  on t h e  h igh  s e a s ,  s p r i n g  and s.ummer 
of' 1968 , 

--- ---- -- --- 
W~mber o f  f i s h  -- Percentage l o s s  Expected Adjusted dead 

Date Species  Location Enmeshed Lost Percentage o f  p reda t ion-  number of f i s h  --- f i s h  -!ass 
o f  s e t  ----- i n  n e t  10s s s tudy  decoys l o s t  t o  p r e d a t o r s  Number Percentage  

M a y  30 Chum - 10 5 5 0 2 5 
Pink - 4 0 0 2 5 

May 31 Chum - 17  0 0 0 
Pink - 3 2 67 0 

J m e 4  mum - 12  2 17  0 0 2.0 17 

J m e 5  Cnum - 
Pink - 

SlAy 24 Sockeye Top 
Bottom 

J u l y  26 Sockeye Top 
Bottom 

Jdy 27 Sockeye Top 
Bottom 

Aug. 5 Sockeye Top 
Bottom 

Aug. 11 Sockeye Top 
Bottom 

Subt,otals 
Chum - 
Pink. - 
Sockeye Top 

Bottom 

I To ta l  157 66 42 - 69.4 0 0 
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few occas ions  when predator-decoy l o s s e s  were ze ro ,  t h e  l o s s  o f  dead f i s h  w a s  

12.5%. The p o s i t i o n  o f  t h e  ca rcas s  i n  t h e  n e t  (nea r  t h e  t o p  o r  t h e  bottom) was 

recorded f o r  some s e t s .  In  f o u r  o f  t h e s e  f i v e  s e t s ,  t h e  l o s s  o f  ca rcas ses  from 

'L 

t h e  t o p  exceeded t h e  l o s s  from t h e  bottom. The same r e l a t i o n  of  s u r f a c e  l o s s  t o  

bottom l o s s  e x i s t e d  among decoys i n  t h e  p r e d a t o r  study--f'urther i n d i c a t i o n  t h a t  

a po r t ion  of t h e  ca rcas ses  l o s t  had been removed by p reda to r s .  The percentage 

l o s s  i n  1969, after adjustment  f o r  expected l o s s e s  due t o  p r e d a t o r s ,  was 11% 

( ~ a ' c l e  2 5 ) ,  

These f i c d i n g s ,  conf'used by t h e  m u l t i p l e  causes of  dead salmon l o s s e s ,  

a r e  not  d e f i n i t i v e  but  i n d i c a t e  t h a t  on ly  about 10 t o  15% o f  dead f i s h  i n  g i l l n e t s  

a r e  l o s t  over  t h e  e n t i r e  t ime t h a t  t h e  n e t  i s  i n  t h e  water .  Because t h e s e  

cibservations were made dur ing  moderate s e a  c o n d i t i p n s ,  it i s  p o s s i b l e  t h a t  l o s s  

. of  dead f i s h  would be g r e a t e r  when s e a  cond i t i ons  were more s e v e r e ;  f u r t h e r  

s t u d i e s  w i l l  be necessary  t o  d e t e r x i n e  t h e  r e l a t i o n  between s e a  s t a t e  and l o s s  o f  

dead f i s h .  
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