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INTRODUCTION 

The r e l a t i ve ly  young Kodiak Island king crab f i shery  i s  rapidly expanding 
from a small bay operation t o  a large offshore f ishery .  Migratory re la t ion-  
ships between offshore and inshore stocks a r e  of primary concern. In f a c t ,  
i t  i s  paramount t o  determine whether or  not d i sc re te  offshore populations 
ex i s t .  

Successful management of the king crab f i shery  demands e i t h e r  complete regu- 
l a to ry  control o r  international  agreements regulat ing exp lo i t a t ion ,  especia l ly  
since these stocks a r e  subject  t o  harvest i n  s t a t e  as well as in ternat ional  
waters. Considerable migration data have been col lec ted from numerous within- 
bay tagging operations substant ia t ing inshore-offshore movements. 

Discrete populations a re  not believed t o  e x i s t  offshore i n  any appreciable 
quanti ty.  Shallow offshore areas a t  present indicate  crab abundance only 
during the  summer and f a l l  seasons p r io r  t o  the inshore spring migration. 

I n i t i a l  tagging i n  offshore waters in the  Kodiak area began i n  October 1960 
when 800 large male king crabs were released in 107 fathoms 12 miles from 
Two-Headed Island. The crabs averaged 11 pounds and consisted of 45% s h e l l s  
of the year and 55% one year o r  older.  

This repor t  presents migrations resu l t ing  during the f i r s t  seven months and 
nine days following i n i t i a l  r e lease ,  including the re la t ionship  between move- 
ments and commercial harvest. 

METHODS 

All crabs were marked with a newly designed p l a s t i c  da r t  tag  applied t o  the 
dorsal brachial region of the  carapace. An i ce  pick was used t o  jab the i n i -  
t i a l  hole in the  shel l  a f t e r  which the t ag  was pushed through w i t h  the  thumb. 
The double barbed d a r t  was 20 mm i n  length w i t h  a round 19 mm diameter yellow 
d i sc  at tached.  The legend was printed on the disc .  

No measurements were collected s ince  i t  i s  believed t h a t  tags wi l l  not be 
retained through ecdysis. In f a c t ,  tags  may cause death during the  molt by 
preventing the crab from withdrawing from his old exoskeleton. 

Two groups of crabs receiving d i f f e r en t i a l  treatment were released the same 
day in  the same area.  On October 19, 1960, a group of 300 crabs were tagged 
aboard the f loa t ing  ship DEEP SEA and placed in a l i v e  tank. On October 22,  
1960, they were removed from the l i v e  tank, loaded dry aboard a f i sh ing  boat, 
and taken t o  the area of i n i t i a l  capture f o r  l ibe ra t ion .  Soon a f t e r  re leas ing 
these crabs ,  500 more were caught w i t h  pots ,  tagged and returned immediately 
t o  the water. None of the second group of 500 crabs were out  of the water 
more than 10 minutes. These crabs were tagged and released as they were 
removed from the pots. 



Printed tag-recovery ins t ruct ion forms were dis t r ibuted t o  the fishermen by 
f i e l d  biologis ts .  Their presence insure maximum recording of biological data 
on tag returns.  Rewards of one do l la r  were paid fo r  each tag recovered. 
Fishermen were encouraged t o  return a l l  tagged crabs to  the water as  soon as  
tag numbers and re-release capture area were recorded. 

RECOVERY 

Two hundred s ixty- three  tagged crabs were captured during the  seven months 
and nine days fol  lowing in i  t i  a1 re lease .  Total recovery was actual ly  greater  
because of few fishermen believed ear ly  recaptures were not useful and released 
them without recording data. Of the 263 recoveries,  110 were re-released a f t e r  
recording necessary data. Of these ,  25 were caught a second time. 

The commercial crab f ishery harvested 32.8% of the tagged crabs,  excluding 
recaptures. This percentage i s  minimal because tag loss ,  unreported tag 
recoveries,  and mortal i ty are  not considered. 

There i s  a s ign i f ican t  difference in the ra tes  of recovery of tagged crabs 
between the  two dif ferent ly- t reated re lease  groups, which probably indicates  
a mortal i ty due t o  hand1 ing among the small re lease  group (Table 1 )I. The 
poss ib i l i ty  t h a t  the smaller group migrated t o  an area of low f ishing pressure, 
resul t ing i n  low re turns ,  was studied; however, i t  was found t h a t  captures of 
the smaller group occurred from a l l  f i shing areas ,  disproving a separate migra- 
t ion.  

A1 1 tag recoveries were made by the  commercial f i shing f l e e t .  Dependence upon 
commercial boats f o r  tag returns l imi t s  value of migration data somewhat, b u t  
no more than in s imilar  studies conducted in  a l i k e  manner. Locations where 
increased f ishing would have been desirable include: ( 1  ) offshore waters 
over 5 miles from shore, especia l ly  during the winter and spring seasons, and 
(2)  in  areas 1 and 2 ,  which appear i n  Figure 2. Increased f ishing in these 
areas probably would indicate t ha t  few tagged crabs a re  present. The limited 
exploratory or  search-type commercial f i shing t ha t  did occur indicated low den- 
s i t y .  Fishermen a r e  capable of locating and following schools of commercial 
crabs; consequently, the gradual migration of crabs inshore could be traced by 
watching the commercial f l e e t .  Fi shermen moved t h e i r  pots inshore gradually as  
the main body of crabs migrated shoreward. Commercial catch by date f o r  each 
of s i x  major areas i s  presented i n  Table 2. 

Means fo r  the smaller and larger  group, respectively,  were 19 and 41.2. 
Variance in the same order was 1.0 and 49.7. A " t "  t e s t  of these data 
gives t = 5.8, p 0.01, a s ign i f ican t  f igure;  hence, we m u s t  r e j e c t  hypo- 
thes i s  M I  = M2 (Figure 1 ) .  







F i g u r e  2 .  M i g r a t i o n  p a t t e r n  a s  d e t e r m i n e d  from 263 t a g g e d  c r a b s  r e c a p t u r e d  
d u r i n g  t h e  p e r i o d  October  1960 - May 1961 ,  showing t h e  s i x  ma jo r  
f i s h i n g  a r e a s .  



Table 2 .  Comparison by area and date  between commercial catch and tag  re turns .  

* See Figure 2 

Area* 

1 
Bay Tags 0 0 0 0 0 0 

Sitkalidak Catch 9,276 3,194 194 2,134 4,473 1,085 1,05 7 21,413 
2 

Island Tags 7 0 1 0 0 2 0 10 

** Area of capture was lacking for ten recoveries. 

Kaiugnak and Catch 
3 

Kaguyak Area Tags - 
Geese Catch  

4 
Channel Tags - 
Si tkinak Catch 

S 
Strait Tags 

- 
Number of Crabs 

Number of tags 

- - 

85,106 

37 

0 

0 

0 

0 

94,382 

44 

I 

46,544 

42 

1,455 

0 

0 

0 

51,193 

4 2 

Alitak Catch 
6 

Bay Area Tags 

235,900 

0 

34,043 

5 8 

1,354 

1 

3,250 

0 

38,841 

60 

2,193 

0 

204,561 

0 

22,530 

0 

120,710 

46 

104,803 

34 

65,923 

1 

293,570 

8 1 

138,736 

0 

20,63 6 

12 

23,130 

1 

31,491 

0 

79,730 

13 

4,913 

0 

1,597 

2 

0 

0 

0 

0 

2,718 

4 

23,068 

0 

631,901 

0 

4,290 

7 

8,260 

2 

0 

0 

13,607 

9 

3 12,926 

204 

139,002 

3 8 

100,664 

1 

574,04 1 

253* 



MIGRATION 

Arrows on the migration char ts  were drawn purposely t o  show tha t  crabs seem 
t o  use troughs as natural migratory routes.  Close contact  w i t h  the f i sher -  
men showed an unproductive area on the  f l a t s  just south and e a s t  from Two- 
Headed Island while good catches were real ized just north of the island in 
the trough. 

I n i t i a l  movement of crabs following re lease  indicate  disruption from t h e i r  
natural environment possibly caused by the  cumulative e f f e c t  of l i f t i n g  them 
t o  the surface and subsequent re lease .  Additional disturbance of holding 
300 crabs f o r  three  days may cause more disruption.  Early tagging s tud ies  
by Powel 12, 1961 , describe i n i t i a l  movements as wheel-1 i ke with the h u b  a s  
the location of re lease  and spokes as  d i rect ion of travel  f o r  individual 
crabs. 

Figure 3 i l l u s t r a t e s  i n i t i a l  movements a s  determined by the  18 tagged crabs 
recaptured during October. Possibly the four crabs moving out the trench 
were disturbed and not displaying t r ue  migration. The steep banks c lose  t o  
the re lease  area are  believed t o  have funneled the crabs primarily in  two 
d i rec t ions  preventing a wheel pattern from developing. 

I t  i s  believed t h a t  most crabs re-es tabl ish  themselves resuming t h e i r  normal 
movements within t h e i r  respective schools in  approximately a month, depending 
upon the amount of disruption.  

Early tagging s tud ies  showed an inshore move t o  occur every year with an annual 
disappearance of tagged crabs from the bays each summer. Lack of an offshore 
f i shery  l imited determining the extent  of the summer migration. Tag re turn  
data from the present offshore re lease  complements data from e a r l i e r  s tud ies  
and increases knowledge as  t o  extent  of offshore movements. Crabs move a t  
l e a s t  ten miles from shore during the  summer and probably even fu r the r .  Migra- 
t ion Figures 4-10 show the migration pat tern  developing from November through 
May. Large sca le  inshore movements begin i n  November and end sometime in Jan- 
uary when most of the  crabs are  i n  shallow water. The turnabout spring move 
t o  offshore waters probably begins in  l a t e  March and continues through May. 

Lack of f i shing during t h i s  period because crabs a r e  s o f t  makes i t  impossible 
t o  study the gradual move back t o  deep water. However, in September, 1961, 
12 tagged crabs t h a t  had not molted were recaptured in the general area of 
re lease .  T h i s  may indicate  t ha t  these crabs had moved inshore and returned t o  
deep water within the year s ince  i n i t i a l  re lease .  

Powel 1 , Guy C .  1961. Migration of male king crabs ( P a r a l i t h o d e s  c a m t s c h a t i c a )  
in Chiniak Bay, Alaska, 1959-1960. Unpublished MS, on f i l e ,  Alaska Department 
of Fish and Game, Juneau, Alaska. 
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Figure 3. Wheel-1 i ke migration tha t  resulted soon a f t e r  i n i t i a l  release as 
determined by 18 recaptured tagged crabs caught during l a t e  October, 
1960. 



Figure  4. Migra t ion  p a t t e r n  a s  de te rmined  from 26 t agged  c r a b s  c a p t u r e d  by 
commercial b o a t s  d u r i n g  November, 1960. 
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Figure 5. Migration pattern as determined from 42 tagged crabs captured by 
commercial boats during December, 1960. 
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Figure 6. Migrat ion p a t t e r n  a s  determined from 60 tagged c r a b s  cap tured  by 
commercial boa ts  dur ing  January ,  1961 . 
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Figure  7 .  Migra t ion  p a t t e r n  a s  de te rmined  from 81 tagged c r a b s  c a p t u r e d  by 
c o m e r c i a l  b o a t s  d u r i n g  February ,  1961. 



Figure 8. Migration pat tern  as determined from 13 tagged crabs captured by 
commercial boats during March, 1961. 
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F i g u r e  9. M i g r a t i o n  p a t t e r n  a s  d e t e r m i n e d  from 4 t a g g e d  c r a b s  c a p t u r e d  by 
commercial b o a t s  d u r i n g  Apri 1 , 1961. 
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Figure 10. Migration pat tern  as  determined from 9 tagged crabs captured by 
commercial boats duri ng May, 1961. 
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Most o f  t h e  crabs moved d i r e c t l y  toward shore t o  Areas 3  and 4. Increased 
d i s tance  f rom t h e  re l ease  l o c a t i o n  shows fewer r e t u r n s .  Th i s  " i n - o u t "  move- 
ment r a t h e r  than  along-shore movement i s  f u r t h e r  subs tan t i a ted  by t he  f a c t  
t h a t  no tagged crabs were recovered f rom a  heavy ha rves t  o f  631,901 crabs i n  
Area 6  o f  A l i t a k  Bay. Long term s t u d i e s  may p rov ide  a d d i t i o n a l  knowledge o f  
a long-shore.migrat ions;  however, t o  da te  no c rab  has ever  been re leased  i n  
one bay and cap tu red  i n  another .  Th i s  ho lds  t r u e  f o r  crabs cap tu red  as l ong  
as s i x  years  a f t e r  re lease .  

DISCUSSION 

M i  a r a t i  on 

M ig ra to r y  da ta  show t h a t  c rab  s tocks  which a re  harvested i n  i nsho re  areas by 
t h e  Kodiak area f i s h i n g  f l e e t  d u r i n g  t h e  w i n t e r  a re  t h e  same crabs t h a t  graze 
o f f s h o r e  i n  i n t e r n a t i o n a l  wa te rs  d u r i n g  t h e  summer. I n d i c a t i o n s  a r e  t h a t  these 
crabs a r e  rea red  i n  t h e  same area o f  cap tu re  and t h a t  each bay has a  d i s c r e t e  
popu la t i on .  Recover ies o f  crabs t h a t  were re leased  more than  once a f t e r  i n i -  
t i a l  cap tu re  a l s o  showed inward movements w i t h  l i n g e r i n g  i n  one bay r a t h e r  
than i n t r a - b a y  t r a v e l .  M i g r a t o r y  p a t t e r n s  suggest t h a t  crabs a r e  dependent 
upon i nsho re  ( i n c l u d i n g  I s l a n d  groups) shal  low areas f o r  r ep roduc t i on  and 
m o l t i n g .  

The ques t i on  asked now i s ,  do d i s c r e t e  o f f s h o r e  popu la t i ons  e x i s t .  Wi th  pre-  
sen t  knowledge, i t  appears t h a t  they  do no t .  The narrow s h e l f  on t h e  sou theas t  
s i d e  o f  Kodiak I s l a n d ,  which extends a  maximum o f  60 m i l e s  f rom shore be fo re  
dropping r a p i d l y  t o  depths exceeding 300 fathoms i s  be l i eved  t o  be used o n l y  
as range f o r  g raz ing  summer crabs. Since these summer crabs a re  i nsho re  dur-  
i n g  w i n t e r  and sp r i ng ,  i t  i s  doub t fu l  t h a t  o f f s h o r e  areas a r e  popu la ted  a t  
t h i s  t ime.  I f  they  a r e  populated, inc reased  e x p l o r a t o r y  f i s h i n g  and expanded 
commercial opera t ions  w i l l  be necessary be fo re  s tocks  w i l l  be u t i l i z e d .  

Mor ta l  i ty 

The "po t "  i s  t h e  common u n i t  of gear be ing  used t o  ha rves t  k i n g  crabs. I nd i ces  
o f  f i s h i n g  i n t e n s i t y  found by t agg ing  and recap tu re  show t h e  p o t  t o  be e f f i c i e n t  
and capable o f  l e v y i n g  an annual f i s h i n g  m o r t a l i t y  o f  30%. 

Na tu ra l  m o r t a l i t y  r a t e s  r e q u i r e  f u r t h e r  s tudy.  Tag r e t u r n s  i n d i c a t e  s l i g h t  
m o r t a l i t y  among the  l a r g e r  a c t i v e l y  growing i n d i v i d u a l s .  Predators  a c t i n g  
upon these  l a r g e r  crabs seem t o  be few except  f o r  l a r g e  f i s h e s ,  which u t i l i z e  
s o f t  k i n g  crabs f o l l o w i n g  ecdys is .  Be fo re  accura te  n a t u r a l  m o r t a l i t y  es t imates  
can be determined, we must f i r s t  eva lua te  t agg ing  m o r t a l i t y  and t a g  l o s s .  I n  
t h e  p resen t  s tudy ,  m o r t a l i t y  due t o  improper hand l i ng  caused lower  r e t u r n s  
from t h e  smal l  r e l ease  group. L i m i t e d  exper iments concern ing l o s s  o f  l oop  
tags (Powel 1  , 1 9603) i n d i c a t e  gradual l o s s  i n c r e a s i n g  s i g n i f i c a n t l y  d u r i n g  
t h e  s p r i n g  per iod .  

3 Powell,  Guy C. 1960. Alaska Department o f  F i s h  and Game. Unpubl ished 
MS, on f i l e ,  Juneau, Alaska. 



The dar t  tags used during t h i s  study e i t he r  cause death a t  molting or  are 
l o s t  during ecdysis. Because of t h i s ,  we rea l ize  t ha t  mortal i ty increased 
during April and May among the tagged crabs as they were molting. 

SUMMARY 

(1 ) E i g h t  hundred large male king crabs were tagged and released twelve miles 
offshoreTTwo-Headed Island on October 22, 1960. 

( 2 )  Tagged crabs were released in  two groups each receiving d i f f e r en t  hand- 
l ing.  One group suffered s ign i f ican t  mortal i ty as  determined by tag 
returns.  

(3 )  A t o t a l  of 263 crabs were captured by commercial boats the  f i r s t  218 days 
following release.  Percent harvest of tagged crabs was 38.84 a f t e r  ca l -  
culat ing f o r  known mortal i ty.  

( 4 )  A large  scale  movement occurred from the  point of re lease  toward shore 
and in to  the  bays. By January, the body of crabs,  which were offshore 
during October had moved in to  the shallows. Movements were primarily 
inshore ra ther  than along-shore. There were no indications of d i sc re te  
offshore populations. 
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