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INTRODUCTION 

A t  t h e  p resen t  t ime  t h e  s tocks  o f  r e d  k i n g  c r a b  i n  t h e  Kodiak area a r e  

ex t reme ly  low. There has been no f i s h e r y  s i n c e  1983 and t h e r e  i s  concern f o r  

s t ock  recovery .  Th i s  problem has r e s u l t e d  i n  r e g u l a t i o n s  on t h e  t r a w l  

f i s h e r y  t o  m in im ize  i n c i d e n t a l  ca t ch  o f  k i n g  crab,  Tanner crab,  and h a l i b u t .  

T h i s  r e p o r t  summarizes a v a i l a b l e  observa t ions  on t h e  c o n d i t i o n  o f  r e d  k i n g  

c r a b  (Pa ra l i t hodes  camtschat ica) ,  Tanner c r a b  (Chionoecetes b a i r d i ) ,  and 

h a l i b u t  (Hippoqlossus s t e n o l e p i s )  when cap tu red  by t r a w l .  
3 

METHODS 

Alaska Department o f  F i s h  and Game observers  made t r i p s  on domest ic  t r a w l  

vesse ls  which were f i s h i n g  i n  t h e  Kodiak area, s o r t i n g  t h e i r  ca t ch  on deck 

and d e l i v e r i n g  t o  shore based p rocess ing  p l a n t s .  S ince 1978, observers  

sampled t h e  c a t c h  t o  o b t a i n  es t imates  o f  t o t a l  i n c i d e n t a l  c a t c h  o f  p r o h i b i t e d  

spec ies and spec ies compos i t ion  o f  t h e  ca tch .  Between 1978 and 1981 

observers  a l s o  recorded  t h e  apparent v i a b i l i t y ,  u s i n g  t h e  c r i t e r i a  i n  Tab le  

1, o f  samples o f  c r a b  and ha1 i b u t  t h a t  were caught.  A11 samples were taken  

i n  t h e  normal course o f  f i s h i n g  w i t h o u t  s p e c i a l  a c t i o n s  o r  p r e c a u t i o n s  by t h e  

vesse l  crew; t hus  t h e  samples rep resen t  c o n d i t i o n s  i n  t h e  commerci a1 f i s h e r y .  

A maximum o f  20 i n d i v i d u a l  h a l i b u t  and c r a b  o f  each spec ies were taken  f rom 

each hau l ;  t h e  s i z e  and v i a b i l i t y  were recorded  f o r  each i n d i v i d u a l  i n  t h e  



sample. Occasional va r i a t ion  from t h i s  procedure included general statements 

of percent v i a b i l i t y .  On the  f i r s t  few observer t r i p s  animals were classed 

only as dead versus a l i v e .  

Table 1. V i a b i l i t y  codes used by Alaska Department of Fish and 
Game groundfish observers f o r  evaluat ing the  condition of 
prohibi ted  species  caught inc iden ta l ly  in the  trawl f i she ry .  

Code Description 

Crab V i a b i l i t y  Codes 
9 1 No external  i n j u r i e s ,  vigorous movement of l egs .  
' 2 No external  i n j u r i e s ,  weak movement of l egs  o r  

movements of only the  mouth p a r t s .  
3 External in ju ry ,  legs  missing o r  injured b u t  with 

vigorous movements. 
4 External in ju ry ,  legs  missing o r  injured with weak 

movements of legs  o r  movement of mouthparts only. 
5 Cracked carapace o r  no movement, dead. 

Halibut V i a b i l i t y  Codes ( a f t e r  Hoag, 1975) 
1 Excellent : vigorous body movement before o r  a f t e r  

re1 ease;  coul d cl ose the  opercul u m  t i g h t l y ,  mi nor 
external  i n j u r i e s  i f  any. 

2 Good : feeble  body movements; could c lose  opercul um 
t i g h t l y ,  minor i n j u r i e s  i f  any. 

3 Fai r  : no body movements; could c lose  operculum t i g h t l y ;  
minor external  i n j u r i e s  i f  any. 

4 Poor : no body movement; could move the  operculum but not 
c lose  i t  t i g h t l y ,  severe i n j u r i e s  (b leeding) .  

5 Dead : no body o r  opercular  movement. 

Note: Salmon were considered k i l l e d  by capture and were not 
sys temat ica l ly  recorded. All t h a t  were recorded were dead. 

The condit ion of animals sampled by observers represents  the  condition as 

they came from the  net  and does not r e f l e c t  e f f e c t s  of time on deck, so r t ing ,  

o r  delayed morta l i ty  caused by i n j u r i e s .  



Since da ta  were recorded in two d i f f e r e n t  ways, they were tabula ted  f o r  t h i s  

repor t  i n t o  s i x  c l a s s i f i c a t i o n s :  a l i v e  (when only alive/dead were recorded) 

plus the  f i v e  ca tegor ies  in Table 1.  The da ta  were expanded i n t o  numbers of 

animals caught in each of the  s i x  condition ca tegor ies  before summaries were 

made. 

Several d i f f e r e n t  t e s t s  of s t a t i s t i c a l  s ign i f i cance  were used on the  data .  

,$5ome s ign i f i cance  t e s t s  were conducted by separa t ing  the  sampled hauls i n t o  

two groups, hauls with dead animals present  versus hauls without dead 

animals. The Wilcoxon rank sum t e s t  of a  common mean (Connover, 1980, p 217) 

among samples was used when the  a t t r i b u t e  of i n t e r e s t  was a continuous 

va r i ab le  such as  t o t a l  catch weight. A Chi-Square t e s t  was used when the  

a t t r i b u t e  of i n t e r e s t  was a c l a s s  such as season o r  observer. S igni f icance  

t e s t s  were a l s o  performed on estimated numbers of animals dead versus 

estimated numbers a l i v e .  Chi-square t e s t s  were used f o r  these ,  and when the  

t a b l e  was a two by two c l a s s i f i c a t i o n ,  a  f i n i t e  population correc t ion  f a c t o r  

was used. 

RESULTS 

There were 221 hauls in which v i a b i l i t y  of king crab ,  Tanner crab,  o r  ha l ibut  

was assessed.  In these  hauls red king crab  occurred in 68, Tanner crab  in 

144 ,  and ha l ibu t  in 170 (Table 2 ) .  



Table  2.  Summary o f  d a t a  c o l l  e c t e d  on vi  a b i l  i  t y  o f  king c r a b ,  
Tanner c r a b ,  and h a l i b u t  i n  t h e  Kodiak a r e a  by Alaska Department 
o f  Fish  and Game g r o u n d f i s h  o b s e r v e r s  on t rawl  v e s s e l s  d u r i n g  
1978 through 1981. 

- - - -  - - - - -  King C r a b - - - - - - - - -  
Hard Tanner 

Mol t i  ng* She1 1  Tota l  Crab H a l i b u t  

# samples wi th  10 5  8 68  144 170 
v i  ab i  1 i  t y  a s s e s s e d  

,$ 
'# samples w i t h  10 8 18 78 8 4  
dead an imals  

Condi t ion  1 - 4  ( a l i v e )  
No Animals 1 ,301  1 ,746 3 ,047 35,570 2,601 
P e r c e n t  78.9% 98.8% 89.2% 82.8% 79.3% 

Condi t ion  5  (dead)  
No Ani ma1 s 348 2  1 368 7,386 679 
P e r c e n t  21.1% 1.2% 10.8% 17.2% 20.7% 

Tota l  Number 1 ,649  1 , 7 6 8  3 ,416 42,955 3 ,280  

* Note: One t r i p  i n  Viekoda Bay between 30 Apri l  and 4  May 1978 y i e l d e d  
l a r g e  numbers o f  s o f t s h e l l  (mol t ing)  king c r a b  on every  hau l .  These were t h e  
o n l y  tows i n  which s o f t s h e l l  k ing c r a b  were caught  i n  l a r g e  numbers and t h e  
on ly  tows made i n  t h i s  bay. Only f i v e  o t h e r  c r a b  were recorded  a s  being 
s o f t s h e l l .  S i n c e  t h e s e  tows a r e  unique i n  s h e l l  c o n d i t i o n  o f  c r a b  c a p t u r e d ,  
m o r t a l i t y  r a t e  obse rved ,  and l o c a t i o n  f i s h e d ;  t h e y  a r e  s e p a r a t e d  from t h e  
o t h e r  tows t o  more a c c u r a t e l y  r e f l e c t  t h e  d a t a  c o l l e c t e d .  

King Crab 

M o r t a l i t y  o f  h a r d s h e l l  king c r a b  averaged 1 . 2  % o v e r a l l  (Tab le  2 ) .  Large 

numbers o f  k ing c r a b  were caught  i n  s o f t  s h e l l  c o n d i t i o n  i n  10 h a u l s  i n  

Viekoda Bay between 30 Apr i l  and 4  May 1978. These 10 h a u l s  were unique;  



t h e y  were t h e  o n l y  tows wi th  l a r g e  numbers o f  s o f t s h e l l  king c r a b ,  t h e  o n l y  

tows observed i n  Viekoda Bay, and t h e  on ly  tows wi th  high m o r t a l i t y  o f  king 

c r a b .  These tows a r e  probably  r e p r e s e n t a t i v e  of what may occur  when 

s o f t s h e l l  k ing c r a b  a r e  c a u g h t ,  but  t h e  r e l a t i v e  f requency  o f  o c c u r r e n c e  o f  

such tows i n  t h e  f i s h e r y  i s  n o t  n e c e s s a r i l y  r e f l e c t e d  a c c u r a t e l y  by t h e  

f requency  i n  t h e s e  samples ( i n  o t h e r  words i t  i s  i n a p p r o p r i a t e  t o  p r o j e c t  

t h a t  10 t r a w l s  o u t  o f  221 made by t h e  f i s h e r y  a r e  made on mol t ing  king c r a b ) .  

In t h e s e  h a u l s  t h e  o b s e r v e r  recorded  p e r c e n t  m o r t a l i t y  which ranged from 10% 

,$to 50%, averag ing  21% (Tab le  2 ) .  

The h a u l s  i n  which o b s e r v e r s  used a l l  f i v e  o f  t h e  c o n d i t i o n  c a t e g o r i e s  i n  

c l a s s i f i c a t i o n  o f  h a r d s h e l l  king c r a b  p rov ide  an i n d i c a t i o n  o f  t h e  p r o p o r t i o n  

i n j u r e d  but  a l i v e :  i n  c o n d i t i o n  1 were 98.0% (1,689 o f  1 ,723  king c r a b ) ,  i n  

c o n d i t i o n  2  were 0.3% ( 5 o f  1 , 7 2 3 ) ,  i n  c o n d i t i o n  3  were 0.2% ( 4  o f  1 , 7 2 3 ) ,  

i n  c o n d i t i o n  4 were 0.6% (11 o f  1 , 7 2 3 ) ,  and i n  c o n d i t i o n  5 (dead)  were 0.8% 

(14 o f  1 , 7 2 3 ) .  

Tanner Crab 

M o r t a l i t y  o f  Tanner c r a b  averaged 17% o v e r a l l .  One haul had an e s t i m a t e d  

20,430 j u v e n i l e  Tanner c r a b  t h a t  weighed an e s t i m a t e d  1 ,000 pounds. These 

were a l l  ve ry  small  c r a b ,  d e s c r i b e d  by t h e  o b s e r v e r  a s  i n  a  b a l l  o r  s i n g l e  

mass, and due t o  i t s  l a r g e  s i z e  and t h e  small  c r a b ,  a  high p r o p o r t i o n  were 

dead.  Eighteen o f  t h e s e  c r a b  were examined by t h e  o b s e r v e r  f o u r  o f  which 



were c o n s i d e r e d  dead ,  f o u r  were i n  f a i r  c o n d i t i o n  and 10 were i n  e x c e l l e n t  

c o n d i t i o n .  The p resence  o f  t h i s  ex t remely  l a r g e  c a t c h  w i t h  a  h igh m o r t a l i t y  

r a t e  may b i a s  e s t i m a t e s  o f  m o r t a l i t y .  Average m o r t a l i t y  o f  ~ a n n e r  c r a b ,  

e x c l u d i n g  t h i s  c a t c h ,  was 12.6%. 

Est imated p e r c e n t a g e s  o f  Tanner c r a b  by c o n d i t i o n  c a t e g o r y  from h a u l s  where 

a l l  f i v e  c o n d i t i o n  c a t e g o r i e s  were used by t h e  o b s e r v e r s  a r e :  c o n d i t i o n  1,  

63.9%; c o n d i t i o n  2,  2.3%; c o n d i t i o n  3 ,  14.9%; c o n d i t i o n  4 ,  0.8%; and 

:z c o n d i t i o n  5 ,  18.7%. 

Hal i  bu t  

The m o r t a l i t y  of h a l i b u t  over  a l l  h a u l s  examined was 21%. 

Est imated p e r c e n t a g e s  o f  h a l i b u t  by c o n d i t i o n  c a t e g o r y  from h a u l s  where a l l  

f i v e  c o n d i t i o n  c a t e g o r i e s  were used by t h e  o b s e r v e r s  were: c o n d i t i o n  1,  76.4 

c o n d i t i o n  2,  2.3%; c o n d i t i o n  3 ,  0.5%; c o n d i t i o n  4 ,  0.1%; and c o n d i t i o n  5 ,  

20.7%. 

S e a s o n a l i t y  o f  M o r t a l i t y  

Due t o  t h e  i n f r e q u e n t  occur rence  o f  k ing c r a b  i n  t h e  c a t c h e s ,  o n l y  two t ime  

p e r i o d s  were s e p a r a t e d  f o r  s t u d y  o f  s e a s o n a l i t y  e f f e c t s .  During t h e  16 June  

through 14 February t ime  p e r i o d  0.9% (14 o f  1549) o f  t h e  king c r a b  c a p t u r e d  

were i n  c o n d i t i o n  5  ( d e a d ) .  During t h e  15 February through 15 June  time 

p e r i o d  19.0% (355 of  1867) o f  t h e  king c r a b  c a p t u r e d  were dead (Tab le  3 ) .  



Table  3 .  Number and p e r c e n t  o f  k ing c r a b  by c o n d i t i o n ,  a r e a  c a u g h t ,  and t ime  
o f  y e a r ,  a s  a s s e s s e d  by Alaska Department o f  Fish  and Game g r o u n d f i s h  
o b s e r v e r s  when c a p t u r e d  by commercial t r awl  v e s s e l s  i n  t h e  Kodiak a r e a ,  1978- 
81. 

-Number o f  Tows- --Number o f  Crab-- - - P e r c e n t - -  
Time o f  Year Total  With Dead A1 i v e  Dead Tota l  A1 i v e  Dead 

15 Feb - 1 5  June  3 9 14 1 ,513 355 1 ,867 81.0 19.0 

16 Jun - 14 Feb 2 9 4 1 ,535  14 1 ,549  99.1 0 .9  
4 

Total  6 8 18 3,047 369 3 ,416 89.2 10.8  

The c o n d i t i o n  of Tanner c r a b  by q u a r t e r  y e a r  i s  p r e s e n t e d  i n  Tab le  4.  There  

i s  no s i g n i f i c a n t  s e a s o n a l i t y  i n  t h e  f requency  o f  occur rence  o f  dead Tanner 

c r a b  i n  i n d i v i d u a l  h a u l s  (Chi-Square = 5.85,  3 d f ,  p=0.13) .  

There  i s  no s i g n i f i c a n t  seasona l  t r e n d  i n  p resence  o f  dead h a l i b u t  i n  c a t c h e s  

(Chi -Square = 0.494, 2 d f ,  p>0.75) .  



Table  4.  Number and p e r c e n t  o f  Tanner c r a b  by c o n d i t i o n  and q u a r t e r  y e a r ,  a s  
a s s e s s e d  by Alaska Department of Fish  and Game g r o u n d f i s h  o b s e r v e r s  when 
c a p t u r e d  by commercial t r awl  v e s s e l s  i n  t h e  Kodiak a r e a ,  1978-81. 

-Number o f  Tows- --Number o f  Crab-- - - p e r c e n t -  - 
Q u a r t e r  Year To ta l  WithDead Al ive  Dead Tota l  A l i v e  Dead 

Tota l  144 7  8 35,587 7 ,386 42,973 82 .8  17.2 

Note: Numeric t o t a l s  va ry  s l i g h t l y  due t o  rounding.  

d 

D i f f e r e n c e s  by Tota l  Catch Weight 

The t o t a l  c a t c h  (sum of  t h e  weight  o f  e v e r y t h i n g  i n  t h e  c a t c h )  may be r e l a t e d  

t o  t h e  r a t e  o f  m o r t a l i t y  o f  i n c i d e n t a l  s p e c i e s .  

The h a u l s  i n  which dead king c r a b  occur red  had t o t a l  c a t c h e s  ( t o t a l  weight  of 

e v e r y t h i n g  c a u g h t )  which were s i g n i f i c a n t l y  lower t h a n  average  (Wilcoxon rank  

sum t e s t  of a  common mean, T = 2.856 (p<0 .005) ) .  

There  was no s i g n i f i c a n t  r e l a t i o n s h i p  between t o t a l  c a t c h  weight  and 

morta l  i t y  o f  ha1 i b u t  (Wilcoxon T= . 1 4 ,  p= .89) ,  o r  o f  Tanner c r a b  (Wilcoxon 

T=.15,  p = . 8 8 ) .  



DISCUSSION 

An important l i m i t a t i o n  of t h e  da t a  repor ted  here i s  t h e  l a c k  of experimental 

de te rmina t ion  of ac tua l  surv iva l  r e l a t e d  t o  t h e  apparent  condi t ion .  Animals 

which appear t o  be dead may surv ive  and those  t h a t  appear a l i v e  may d i e  a f t e r  

r e l e a s e .  Despi te  t hese  l i m i t a t i o n s ,  severa l  f e a t u r e s  can be c l e a r l y  s t a t e d .  

A small p ropor t ion  ( 3% in  t h i s  s tudy)  of hardshel l  king c rab  appeared e i t h e r  

#fiead o r  i n j u r e d .  INPFC (1956) repor ted  1.6% (427 dead of 26,271 caught) 

m o r t a l i t y  in  a  s tudy of surv iva l  of king c rab  captured by t r awl .  Hard s h e l l  

red king c r a b  were t h e  l e a s t  s u s c e p t i b l e  t o  damage among t h e  spec i e s  

examined. S o f t s h e l l  king c rab  were much more s u s c e p t i b l e  t o  damage; our  

observer  repor ted  21% m o r t a l i t y  and INPFC (1956) repor ted  32% (236 dead of 

729 caught ) .  In t h i s  s tudy ,  t h i s  r e p r e s e n t s  an 18- fo ld  d i f f e r e n c e  in  

m o r t a l i t y  r a t e s  between molting and non-molting c rab .  

This  s tudy i s  l i m i t e d  in  t h a t  t h e  observer  d a t a  r e f l e c t s  a  very l i m i t e d  

sample of  t h e  t rawl f l e e t  during t h i s  per iod .  The r e l a t i v e  v i a b i l i t y  

d i f f e r e n c e s  observed between seasons and between spec i e s  a r e  highly l i k e l y  t o  

r e f l e c t  t h e  general  t rend  in m o r t a l i t y  t h a t  i s  incurred by t h e  f l e e t .  The 

m o r t a l i t y  r a t e s  a r e  probably lower than what a c t u a l l y  occurred,  because t h e  

procedures used did not account f o r  any delayed m o r t a l i t y  r e l a t e d  t o  s o r t i n g ,  

deck t ime,  o r  i n j u r i e s .  The higher  catch r a t e s  of c r ab  o f t en  occurred in  

very r e s t r i c t e d  a r e a s ,  r e f l e c t i n g  t h e  p a r t i c u l a r l y  high degree of aggregat ion 

exh ib i t ed  by t h i s  spec i e s .  



There does appear t o  be major  seasonal d i f f e r e n c e s  i n  t h e  m o r t a l i t y  r a t e  of 

r e d  k i n g  crab,  appa ren t l y  assoc ia ted  w i t h  m o l t i n g .  Th i s  d i d  n o t  appear t o  be 

t r u e  w i t h  Tanner c rab  o r  h a l i b u t .  Both o f  these spec ies e x h i b i t e d  a h i g h e r  

m o r t a l i t y  r a t e  than  hard  s h e l l  k i n g  c rab .  
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