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ABSTRACT 

K i  ng (Pa ra l i  thodes camtschat ica) and Tanner crab (Chionoecetes b a i r d i )  
i n v e s t i g a t i o n s  i n  Lower Cook I n l e t ,  Alaska began i n  1974 under j o i n t  Fed- 
e r a l  and S ta te  cooperat ion;  s t ud ies  i n  1983 were funded s o l e l y  by t he  S t a t e  
o f  Alaska. 

The Southern D i s t r i c t  was c losed t o  k i n g  crab f i s h i n g  i n  1983 and t he  Kami- 
shak D i s t r i c t  was c losed  e a r l y  by emergency o rde r  a f t e r  a ha rves t  o f  85 
m e t r i c  t o n  (187,907 l b ) .  The Southern D i s t r i c t  Tanner c rab  f i s h e r y  har-  
vested 452 t (996,763 l b )  and i n  Kamishak, 621 t (1.37 m i l l i o n  I b )  were 
harvested i n  1983. 

The Southern D i s t r i c t  k i n g  c rab  index survey average ca tch  o f  l e g a l  males 
pe r  p o t  was 0.53, 75% l e s s  than t he  p rev ious  9-year average of  2.1 l e g a l  
males per  pot .  The Kamishak k i n g  c rab  index  survey catch was a reco rd  low 
o f  0.8 l e g a l  males p e r  pot ,  i n d i c a t i n g  cont inued dec l i nes  i n  k i n g  c rab  
abundance. The m a j o r i t y  o f  female k i n g  c rab  i n  bo th  d i s t r i c t s  had p a r t i a l  
egg c lu tches ,  a s u b s t a n t i a l  decrease i n  o v i g e r i t y  f rom prev ious  years.  

The average ca tch  of l e g a l  male Tanner c rab  per  p o t  i n  t he  Southern D i s t r i c t  
index survey was 22.1, s i m i l a r  t o  t h e  p rev ious  9-year average o f  22.5 l e g a l  
males per  pot .  Peterson mark- recapture exper iments i n  t he  Southern D i s t r i c t  
gave a p o p u l a t i o n  es t imate  of 1.15 m i l l i o n  l e g a l  male crab p r i o r  t o  harves t ,  
based on a 34.3% tag  recovery.  The Kamishak l e g a l  Tanner crab index survey 
ca t ch  per p o t  was 1.9, about one -s i x th  o f  the  p rev ious  8-year average and 
warrants  c a r e f u l  mon i t o r i ng .  The m a j o r i t y  o f  female Tanner crab showed f u l l  
egg c l u t ches  du r i ng  t he  index c r u i s e  months o f  June and J u l y .  

KEY WORDS: k i n g  crab, Pa ra l i t hodes  camtschatica, Tanner crab, Chionoecetes 
ba i rd i ,  f i s h e r i e s ,  b i o l o g i c a l  sampling. 



INTRODUCTION 

The purpose of t h i s  r e p o r t  i s  t o  document the r e s u l t s  o f  s h e l l f i s h  research 
concerni ng red k ing  (Paralithodes camtschatica) , and Tanner (Chionoecetes 
bairdi) crab conducted i n  t he  Cook I n l e t ,  Alaska area dur ing  1983 and com- 
pare r e s u l t s  w i t h  those o f  p r i o r  years. Deta i led  r e s u l t s  from e a r l  i e r  years 
are found i n  Federal a i d  annual techn ica l  repo r t s  (Hennick 1974, Davis 1975, 
1976, 1977a, 1977b, 1979, 1980, 1981, 1982) as funded j o i n t l y  by the  Comner- 
c ia1  F isher ies  Research and Development Act  (PL 88-309 as amended) and the  
Sta te  o f  Alaska; and i n  the lower Cook I n l e t  Data Report ser ies  (Davis 1983). 
The p r o j e c t  i n  1983 was funded s o l e l y  by the  State o f  Alaska. 

The Cook I n l e t  area (F igure  1 ) f o r  k ing  and Tanner crab f i s h i n g  i s  described 
as S t a t i s t i c a l  Area H w i t h  i t s  eastern boundary t h e  l ong i tude  o f  Cape F a i r -  
f i e l d  (148" 50" W long.)  and i t s  southern boundary the  l a t i t u d e  o f  Cape 
Douglas (58" 52" N l a t . ) .  No major commercial s h e l l f i s h  f i s h e r i e s  a re  loca ted 
i n  the  d i s t r i c t s  nor th  o f  t he  l a t i t u d e  o f  Anchor P o i n t  i nc lud ing  the Centra l  
and Northern D i s t r i c t s .  The major commercial f i s h e r i e s  f o r  k ing  crab occur 
i n  the  Southern, Kamishak, and Barren Is lands  D i s t r i c t s ,  w h i l e  Tanner crab 
f i she r ies  a re  found i n  those th ree  d i s t r i c t s  as w e l l  as the  Outer and Eastern 
D i s t r i c t s .  

Management o f  t h e  crab f i s h e r i e s  i n  the i n i t i a l  years o f  the c o m e r c i a l  har-  
ves t  was genera l l y  based on sampling o f  t he  commercial catch and fishermen 
in te rv iews.  The cooperat ive Federal-State research program i n  lower Cook 
I n l e t ,  i n i t i a t e d  i n  1973 and completed i n  1981, was designed t o  evaluate 
c e r t a i n  b i o l o g i c a l  parameters which aided i n  t he  s c i e n t i f i c  management o f  
the f i s h e r i e s .  The Sta te  assumed f u l l  funding o f  research i n  1982. The 
increased marked demands f o r  Alaskan s h e l l f i s h  products w i t h  r e s u l t a n t  h igher  
p r i ces  has a t t r a c t e d  l a r g e r  numbers o f  f ishermen i n t o  the commercial crab 
f i she r ies .  Management decis ions i n  recent  years concerning the Cook I n l e t  
Tanner and k ing  crab f i she r ies  were implemented l a r g e l y  on the  bas is  o f  
in fo rmat ion  c o l l e c t e d  du r ing  t h i s  index. 

HISTORY OF COOK INLET KING AND TANNER CRAB FISHERIES 

King Crab 

The t a r g e t  species found i n  the Cook I n l e t  Management Area i s  t he  red k ing  
crab. Occasional ly  brown k ing  crab (Lithodes aequispina) w i l l  a l so  be taken 
i n  t he  v i c i n i t y  of t h e  Barren Is lands  and OuterIEastern D i s t r i c t s .  

The e a r l i e s t  recorded commercial land ing  o f  k i n g  crab occurred i n  1937 when 
crabs were canned a t  a H a l i b u t  Cove packing f a c i l i t y .  Commercial f i s h i n g  
f o r  t h i s  species remained a t  a r e l a t i v e l y  low l e v e l  through the  1940's. By 
the mid-1 950's harvest  l e v e l s  amounted t o  approximately 907 m e t r i c  ton  ( t )  
(2 m i l l i o n  I b)  per  year. The m a j o r i t y  o f  the commercial harves t  occurred 
i n  the  Southern D i s t r i c t .  During t h e  1960's f i s h i n g  expanded t o  the  Kami- 
shak Bay area and boats were harves t ing  up t o  3,629 t ( 8  m i l  1 i o n  1 b )  per  
year. During 1964-65 a s i g n i f i c a n t  drop i n  catch occurred i n  the Kamishak 
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Figure 1. Cook I n l e t  area d i s t r i c t  loca t ion  cha r t ,  



Bay D i s t r i c t  due p r i m a r i l y  t o  l a c k  o f  process ing f a c i l i t i e s  i n  t h e  Se ldov ia  
area as a r e s u l t  of earthquake damage i n  1964. From the l a t e  1960 's  through 
1976 t he  seasonal t o t a l  ca tch  ranged f ran  1,134 t o  2,177 t (2.5 t o  4.8 m i l l i o n  
l b ) .  I n  r ecen t  years,  the  harvests  have been as low as 87.3 t (192,411 I b )  
t o t a l  f o r  a l l  d i s t r i c t s  of Cook I n l e t  (Table 1 ) and have warranted d i s t r i c t  
c losures  . 
Tanner Crab 

There a r e  t h r e e  geograph ica l l y  d i s t i n c t  Tanner crab f i s h e r i e s  i n  t he  Lower 
Cook I n l e t  area: (1  ) Southern D i s t r i c t  (Kachemak Bay); ( 2 )  Kamishak and 
Barren I s l ands  D i s t r i c t s ;  and ( 3 )  t he  Outer and Eastern D i s t r i c t s  ( sou th  o f  
Seward) . 
Dur ing  t h e  i n i t i a l  years  o f  t he  Tanner c rab  f i she ry ,  t h i s  species was har-  
vested i n c i d e n t a l  t o  k i n g  c rab  d u r i n g  t h e  open k i n g  crab season. As p r i c e  
and demand f o r  Tanner c rab  increased i n  t h e  e a r l y  19701s, f ishermen began 
d i r e c t i n g  t h e i r  e f f o r t s  s p e c i f i c a l l y  towards t h i s  species.  Table 2 l i s t s  
Cook I n l e t  Tanner crab catches i n  pounds by  d i s t r i c t  f rom t h e  1968-69 sea- 
son through t he  1983-84 season. The f i r s t  s i g n i f i c a n t  catches of  Tanner 
c rab  were taken from t h e  Southern D i s t r i c t  du r i ng  t he  1968-69 f i s h i n g  sea- 
son and t o t a l e d  635 t (1.4 m i l l i o n  l b ) .  F i s h i n g  e f f o r t  spread t o  o t h e r  
s tocks of Cook I n l e t  Tanner c rab  and t h e  l a r g e s t  ca tch  occurred du r i ng  t he  
1973-74 season when approx imate ly  3,629 t ( 8  m i l l i o n  I b )  were harvested i n  
a l l  d i s t r i c t s .  P r i o r  t o  t h e  1976-77 f i s h i n g  season, t h e r e  were no minimum 
s i z e  l i m i t a t i o n s  on Tanner crab. S ince t h a t  season, a  140 mm (5.5 i n )  cara-  
pace w i d t h  minimum s i z e  l i m i t  has remained i n  e f f e c t .  

There were no c losed  per iods  f o r  Tanner c rab  f i s h i n g  p r i o r  t o  1973. Seasons 
have been shortened w i t h  summer and f a l l  c losures  o c c u r r i n g  i n  more r e c e n t  
years.  An opening da te  of 1  December was i n  e f f e c t  f rom 1974 t o  1982. A 
1 November opening da te  was es tab l i shed  by r e g u l a t i o n  f o r  1983. C los ing  
dates have v a r i e d  through t he  years;  some d i s t r i c t s  have remained open through 
t he  end of  May. 

I n  r e c e n t  years,  t h e  m a j o r i t y  of  t he  Tanner c rab  f i s h i n g  f l e e t  has s t a r t e d  
t he  season i n  t he  Southern D i s t r i c t .  The l a r g e r  vessels  have moved l a t e r  
i n  t h e  season t o  t he  more remote d i s t r i c t s  such as Kamishak, Outer, and 
Eastern D i s t r i c t s .  

OBJECTIVES 

The purpose of  t h i s  p r o j e c t  i s  t o  develop c o n s i s t e n t  and workable techniques 
f o r  measuring s tock  abundance and c o n d i t i o n  of k i n g  and Tanner c rab  s tocks  
throughout  Lower Cook I n l e t  which w i l l  be u t i l i z e d  f o r  managing t h e  cornmer- 
c i a 1  k i n g  and Tanner c rab  f i s h e r i e s  on a sus ta ined  y i e l d  bas is .  The ma jo r  
o b j e c t i v e s  were as fo l lows :  ( 1 )  t o  develop r e l a t i v e  abundance i n d i c e s  o f  
k i n g  and Tanner c rab  s tocks  i n  t h e  ma jo r  p roduc t i on  areas, and ( 2 )  t o  p ro -  
v i d e  r e l a t i v e l y  accura te  p r e d i c t i o n s  of f u t u r e  popu la t i on  s i zes .  Secondary 
o b j e c t i v e s  were as fo l lows :  (1  ) t o  determine f i s h i n g  m o r t a l i t y  and m i g r a t i o n  
through t agg ing  s tud ies ,  and ( 2 )  t o  examine t h e  female k i n g  and Tanner crab 
i n  t h e  index  f i s h i n g  f o r  ovigerousness and r e l a t i v e  s i z e  frequency. 



Table 1. Cook I n l e t  k i ng  crab catches i n  pounds by f i s h i n g  season by d i s -  
tri ct, 1960-61 t o  present.  

YEAR TOTAL SOUTHERN KAMISHAK-BARREN OUTER 

Auq-Jul Aug-Mar 

Aug-Dec 

764,783 
638,066 

1,189,714 
1,225,741 

936,865 

Jan-Mar 

352,614l 
112,840 
275,547 
314,277 

1,055,360 

Aug-Nov 

326,442 
566,435 
793,552 
408,497 
144,423 
CLOSED 

Dec -Mar 

257,648 
97,953 
60,032 

100,173 
39,476 
CLOSED 

CLOSED CLOSED 

Inc ludes 5,840 pounds caught i n  A p r i l  1968. 
2 August through October harvest  on ly .  

3 1 August t o  26 August only.  



Table 2. Cook I n l e t  Tanner crab catches i n  pounds by d i s t r i c t  1968-1969 
season through 1983-1 984 season. 

Southern Kami shak/ Outer/Eastern Tota l  
Year D i s t r i c t  Barren I s .  D i s t r i c t  Catch 



METHODS AND MATERIALS 

Q u a n t i t a t i v e  surveys o f  k i n g  and Tanner crab have been inc luded i n  the 
Southern and Kamishak-Barren Is lands  D i s t r i c t s  us ing pots s ince 1974 and 
1975, respect ive ly .  The pots a re  2.1 x  2.1 m ( 7 '  x  7 ' )  commercial k i ng  
crab gear w i t h  a mesh s i z e  o f  7.5 x  5.1 cm ( 3  i n  x 2 i n )  on the pot,  and 
two 85.9 x 17.8 cm (35 i n  x  7 i n )  escape tunnels. Index f i s h i n g  i n  
the Southern D i s t r i c t  from 1974-1979 consis ted o f  four  pots per  1.8 km2 
( 1  nm2), every o the r  square nau t i ca l  m i l e ,  i n  areas o f  k ing  crab abundance, 
and was conducted i n  June. I n  1980 the  sampling design was i n t e n s i f i e d  t o  
four pots spaced 0.4 km (1  /4 mi ) apa r t  per 1.8 km2 (1  nm2) i n  areas o f  k i n g  
crab abundance, and sampling was conducted i n  Ju l y .  From 1981 t o  the pre- 
sent, sampling consis ted o f  f o u r  pots every o ther  square nau t i ca l  m i l e  (1.8 
km), i n  Ju ly .  I n  the Kamishak and Barren Is lands area the sampling s t a t i o n s  
were 9.3 km2 (5 nm2) i n  s i z e  and f i v e  pots were f i shed  i n  each sample s ta -  
t i o n .  S t a t i o n  d i s t r i b u t i o n  f o r  t he  two areas o f  the  survey was determined 
from systematic g r i d  pat terns.  Pot soak times were as c lose t o  24 hours as 
p r a c t i c a l  . 
Index f i s h i n g  i n  1983 u t i l i z e d  the Sta te  o f  Alaska R / V  PANDALUS. F i sh ing  
i n  the Southern D i s t r i c t  began on 28 June i n  the v i c i n i t y  o f  Po in t  Pogibshi, 
and the  pots were moved i n  a no r theas te r l y  d i r e c t i o n  each day u n t i l  the con- 
c lus ion  o f  t he  survey on 15 J u l y  near Bear Cove. A t o t a l  o f  60 s t a t i o n s  was 
f ished,  ranging from 18 t o  167 m (10-91 fm). F ish ing  i n  t he  Kamishak and 
Barren Is lands area was conducted from 15-25 June. D i r e c t i o n  o f  the po t  
s t r i n g s  i n  each sample s t a t i o n  va r ied  w i t h  t i d e  and wind cond i t ions .  A 
t o t a l  o f  40 s t a t i o n s  were f ished,  ranging from 29-187 m (16-102 fm). 

King and Tanner crab caught i n  each p o t  were separated by sex and exoskeleton 
age. Subsampling was used i n  instances when the  catch was l a rge .  Carapace 
l eng th  measurements were taken t o  the  nearest m i l l i m e t e r  us ing  Vernier  c a l i -  
pers. Exoskeleton age, fecund i ty ,  and egg c o n d i t i o n  were examined on female 
k ing  and Tanner crab. Mature female Tanner crab w i thou t  ex terna l  eggs were 
dissected and the presence o r  absence o f  i n t e r n a l  eggs or  sperm determined. 

During the course o f  the  index f i s h i n g ,  i n d i v i d u a l  data forms f o r  each sex 
and species were used f o r  record ing the  catches from i n d i v i d u a l  pots. Data 
was ed i ted  and keypunched f o r  data storage and ana lys is  i n  the  U n i v e r s i t y  o f  
Alaska computer system. 

Legal s ized k i n g  crab were tagged w i t h  isthmus r i n g  tags i n  1983 and released 
near t h e i r  capture po in ts .  

Legal s i z e  male Tanner crabs were tagged w i t h  carapace d a r t  tags i n  October, 
p r i o r  t o  the  1 November opening date i n  the Southern D i s t r i c t .  Female k i n g  
crab were inspected f o r  ovigerousness and cond i t i on  dur ing  September and 
October 1983. 



RESULTS A N D  DISCUSSION 

King Crab - Male 

A descript ion of the f ishery  and r e su l t s  of the assessment s tudies  conducted 
in 1983 on male king crab a r e  given below. 

1983-84 King Crab Fishery: 

The Southern D i s t r i c t  did not open t o  commercial o r  subsistence f ishing fo r  
king crab because of very low average catches of legal male crab during the 
July 1983 index program (0.5 crab per po t ) .  

The remaining d i s t r i c t s  of lower Cook I n l e t  opened 1 August 1983 fo r  commer- 
c ia l  f i shing.  A to ta l  of 17 vessels  s t a r t ed  the season in  the  Kamishak- 
Barren Islands D i s t r i c t s  and landed a t o t a l  of approximately 85 t (187,907 
Ib)  through 26 August when the season was closed by emergency order. Legal 
male catch per pot declined from 3.0 a t  the beginning of the f i shery  t o  1.4 
crab, with an average of 2.6. In the Outer-Eastern D i s t r i c t  only 2 t (4,504 
1 b )  were landed. 

The pr ice  per pound fo r  the Cook I n l e t  crab was high a t  $4.00. The to ta l  
ex-vessel value of king crab was approximately $769,644. 

Southern D i s t r i c t :  

The 1983 average catch of legal male king crab per pot was 0.5, 23% greater  
than the 1982 record low catch of 0.4 crabs per pot, b u t  75% l e s s  than the  
previous 9-year average of 2.1 (Table 3 ) .  The g rea tes t  catch of legal males 
per pot by index s t a t i on  was 9.8, and occurred northwest of Seldovia Bay 
(Figure 2 ) .  During the 1981 survey, s t a t i ons  in t h i s  v i c in i t y  had average 
catches as high as 29 crabs per pot (Davis 1982). Due t o  the apparent lack 
of legal male king crab in  the Southern D i s t r i c t ,  the commercial season was 
not opened during the 1983-84 season and the personal-use f ishery  was a l so  
closed. 

Pre-recruit  s i z e  crab, defined a s  age c lass  group "one" comprised the  great-  
e s t  percentage (33.5) of the male population samples in 1982 and 1983 (Table 
4 ) .  Because the overall  abundance of the  population i s  low, the strength 
of t h i s  pre-recrui t  c lass  may not be very great .  The mean carapace length 
in 1983 was 126.1 mm (Figure 3 ) ,  about the  same as  the mean length observed 
in 1982 (124.8 mrn) and over the previous 9 years (mean = 125.9 m m ) .  No co- 
hort  of great  abundance i s  expected t o  be emerging in the population sampled, 
a1 though steady recrui  tment i s  ant ic ipated.  

D u r i n g  the 1983 index survey 146 legal male king crabs were tagged and 
released near t h e i r  capture points. No tags were returned during 1983 be- 
cause of the  closure of the commercial f i shery .  

No s i gn i f i c an t  1 inear  corre la t ion was found ( r 2  = 0.30) between the average 
number of legal male king crab captured per pot i n  the index survey and the 
commercial harvest of crab following the index survey f o r  the  years 1974- 
1980. Presently,  the index survey f o r  king crab i s  not used t o  generate 



Table 3.  Total catches of king crab from Southern Distr ic t  during index 
cru i ses , 1 974- 1 983. 

Index catch 
Pots Sublegal Legal per pot for Average Commercial 

Year Month P u l  led Ma1 es Males Legal Males W t  ( Ib s . )  Harvest ( N O . )  

June 

June 

June 

June 

June 

June 

July 

July 

1982 July 222 608 9 5 0.4 

1983 July 230 447 123 0.5 

CLOSED 

CLOSED 

l Sample s tat ions were selected randomly in  1974, number of pots pulled i s  not compar- 
able to  years 1975 to present when stations were selected systematically. 

Sample s tat ions were increased in areas containing legal s ize king crab, 1980 index 
catch per pot i s  not comparable to  previous year 's  values. 



BUT 
E 

Figure  2. Average ca tch  per  po t  o f  l e g a l  s i z e  male k i n g  crab captured du r i ng  index f i s h i n g  28 June - 15 J u l y  1983, 
( 7 '  x 7 '  pots ,  two 2-qt.  b a i t  conta iners o f  her r ing ,  24-hour soak). 



Table 4. Percentage o f  male k i n g  c rab  by s i z e  c l ass  groups captured i n  Southern D i s t r i c t  du r i ng  index p o t  
c ru i ses ,  1974-1 983. 

class1 1974 1975 1976 1977 1975 1979 1980 1931 1982 1983 
(carapace lenqth) nr769 n=1,125 n=? ,202 n=10,053 n=6,309 n=3,518 n=11,982 r1=2,649 n=703 n=570 

FOURS 0.7 7.5 3.7 9.0 1.5 3.9 2.5 2.1 7 .O 6.7 

THREES 16.2 4.8 45.7 36.8 15.7 16.4 26.7 19.3 11 .O 21.4 

TWOS 29.2 13.4 23.1 35.5 37.1 32.1 28.8 30.8 32.7 16.8 

ONES 18.0 23.0 8.8 15.9 32.9 28.7 25.8 28.2 35.8 33.5 

I 
--1 POST-RECRUITS 17.8 36.1 12.1 0.9 1 .-I 3.7 2 .O 3.8 4.0 7.4 
0 
I 

FOURS ( -  90 mn, 4 o r  more years  f rom l e g a l )  

THREES (91-108 mm, 3 years  f rom l e g a l  ) 

TWOS (109-126 mm, 2 years  f rom l e g a l )  

ONES (127-144 mm, 1 year  from l e g a l  ) 

RECRUITS (145-163 mm, e n t e r  commercial f i s h e r y )  

POST-RECRUITS (a1 1 o l d  shel  1 males - 145 mm p lus  new shel  1 males - 164 mm) 
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Figure 3 .  Carapace length frequency by percent in 2 mm increments of male 
king crab captured in index pots in the Southern Dis t r ic t ,  1977- 
1983. (Old shell  a re  slashed l ines ) .  



commercial harves t  forecasts  i n  t h e  Southern D i s t r i c t .  The l a c k  o f  c o r r e l a -  
t i o n  between t he  index survey and commercial harves t  may be due t o  inaccur -  
a t e  survey popu la t i on  t r end  est imates, changes i n  popu la t i on  movement, o r  
g rea t  va r iance  i n  e x p l o i t a t i o n  r a t e  between years.  I f  tag  r e t u r n s  a r e  used 
as an es t ima te  o f  e x p l o i t a t i o n  r a t e ,  t h e  mean from 1975-1981 i s  38.7 ( s  = 
10.5),  rang ing  from 24 t o  54%. No s i g n i f i c a n t  l i n e a r  c o r r e l a t i o n  ( r *  = 0.10) 
was found between t he  average number o f  l e g a l  male crab per  p o t  i n  t h e  index 
survey and the popu la t i on  es t imate  p r i o r  t o  harves t  as generated from Peter-  
son mark-recapture experiments i n  t he  Southern D i s t r i c t  f o r  t he  years 1974- 
1981. Th is  i n d i c a t e s  e i t h e r  a  problem i n  t he  des ign o f  the  survey and/or 
mark- recapture exper iments.  

The average number of p r e - r e c r u i t s  p e r  p o t  determined from the  index survey 
i n  yea r  "x "  showed no s i g n i f i c a n t  1  i n e a r  c o r r e l a t i o n  t o  t he  average l e g a l  
males p e r  p o t  i n  t he  index survey ( r 2  = 0.10) o r  t o t a l  commercial ha rves t  
( r 2  = 0.05) i n  year  "x  + 1  ". Thus, t h e  index  survey wi 11 n o t  y i e l d  a  d i r e c t  
fo recas t  o f  l e g a l  males based on p r e - r e c r u i t s .  

The ca tch  pe r  u n i t  e f f o r t  (CPUE) o f  male k i n g  c rab  by  age c l ass  was examined 
t o  determine t he  s i z e  a t  which c rab  a r e  f u l l y  r e c r u i t e d  i n t o  t h e  survey, and 
t o  examine s u r v i v a l  o f  a  coho r t  over  t ime  (Table 5 ) .  The CPUE of t h e  pre-  
r e c r u i t  two c l ass  i s  g rea te r  than t h e  CPUE o f  p r e - r e c r u i t  ones 60% o f  t h e  
t ime, i n d i c a t i n g  t h a t  i n  t h e  Southern D i s t r i c t  p r e - r e c r u i t  two s i z e  c rab  a r e  
r e c r u i t e d  i n t o  t h e  survey t he  m a j o r i t y  o f  t h e  sample years.  The excep t ion  
t o  t h i s  occurs f o l l o w i n g  a  huge p r e - r e c r u i t  t h r e e  year  (1977 and 1980). The 
1977 p r e - r e c r u i t  t h r e e  year  c lass  c a r r i e d  through t o  rec ru i tment ,  b u t  t h e  
1980 c l ass  d i d  not .  Large dec l i nes  i n  numbers o f  p r e - r e c r u i t s  g e n e r a l l y  
correspond t o  years of  h i g h  e x p l o i t a t i o n  r a t e  based on t a g  re tu rns .  

The mean s u r v i v a l  r a t e  o f  p r e - r e c r u i t  one male k i n g  c rab  t o  r e c r u i t  c rab  was 
c a l c u l a t e d  by d i v i d i n g  t h e  r e c r u i t  CPUE by t h e  p r e - r e c r u i t  one CPUE the  pre-  
v ious year ,  y i e l d i n g  a  mean o f  61.8% ( s  = 52.7) f rom 1975 t o  1983. The sur-  
v i v a l  r a t e  o f  p r e - r e c r u i t  ones i n  the  Southern and Kamishak D i s t r i c t s  appeared 
t o  r e g u l a r l y  f l u c t u a t e  over  t ime  ( F i g u r e  4) .  Fac to rs  a f f e c t i n g  s u r v i v a l  r a t e s  
i n  t he  two d i s t r i c t s  appear t o  be asynchronous, caus ing a  " l a g  t ime"  o f  about  
1  year  between t he  peaks and v a l l e y s  o f  s u r v i v a l  r a t e  f l u c t u a t i o n s .  Assuming 
cons tan t  p o p u l a t i o n  growth, f l u c t u a t i o n s  i n  s u r v i v a l  may r e s u l t  from c y c l i c a l  
environmental  events  which i n f l uence  c rab  popu la t ions .  If p o p u l a t i o n  growth 
i s  cyc l  i c a l  , i .e., s k i p  m o l t i n g  occurs on a  r e g u l a r  bas is ,  then  t h e  p e r i o d i c  
l a c k  of r ec ru i tmen t  t o  l e g a l  s i z e  may be respons ib l e  f o r  t h e  apparent f l uc tua -  
t i o n s  i n  s u r v i v a l .  

Kamishak D i s t r i c t :  

The 1983 average ca t ch  o f  l e g a l  male k i n g  c rab  p e r  p o t  was 0.8 crab, about 
o n e - f i f t h  t he  1982 average ca tch  o f  4.2 crab per  po t ,  and was the  lowes t  on 
reco rd  (Table 6 ) .  The g r e a t e s t  ca tch  o f  l e g a l  males per  p o t  by  index s t a t i o n  
was 10.0 and occurred west of August ine I s l a n d  ( F i g u r e  5 ) .  Due t o  t h e  low 
abundance o f  c rab  i n  t h e  commercial f i s h e r y ,  t h e  1983 season was c losed e a r l y  
by emergency o rde r  a f t e r  a  ha rves t  o f  85 t (188,000 l b ) .  



Table 5. Catch per  u n i t  e f f o r t  by s i z e  c l a s s  group of  male king crab  captured 
during index pot c r u i s e s  i n  t h e  Southern D i s t r i c t ,  1974-1983. 

CPUE by Age Class1 

Year PR4 PR3 PR2 PR1 R Post R 

PR4 ( - 90 mm, 4 o r  more yea r s  from l e g a l )  

PR3 (91 - 108 mm, 3 years  from l e g a l )  

PR2 (109 - 126 mm, 2 yea r s  from l e g a l )  

PR1 (127 - 144 mm, 1 year  from l e g a l )  

R (145 - 163 mm,  e n t e r  commercial f i s h e r y )  

Post  R ( a l l  old s h e l l  males 145+ mm, and new she l l  males 164+ mm). 
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a-Kamf shak ktng crab 

*.---. Kamf s ha k Tanner crab 

I 
19$5 

1 I I I 

1978 1481 I ' Index Year 
1974-75 1977-78 1980-81 Fishing Season 

Figure 4. Percent survival of pre-recruit one male king and Tanner crab to 
recruit size in the index by year for two Cook Inlet commercial 
fishing dis t r ic ts .  



Table 6. Total ca tches  of king c rab  from Kamishak D i s t r i c t  during index 
c r u i s e s ,  1975-1 983. 

Dates Pots Sublegal Legal Pot1 Average Comnercial 
Year From To Pull ed Ma1 e s  Males Index w t  . (1 bs ) Harvest (No. ) 

1975 2 Jun / l l  Jun 96 1,529 2,593 27 .O 7.5 241.81 7 

1976 29 Jun/23 Ju l  159 1,304 767 4.8 8.0 348,496 

1977 8 Ju1/23 Ju l  199 4,326 698 3.5 8.3 11 6,838 

1978 29 Ju1/20 Ju l  224 7,776 88 0 3.9 7.2 66,371 

1979 8 Ju1/27 Ju l  26 1 7,782 880 3.4 6.8 72,690 

1980 6 Jun/ l6  Jun 171 1,098 602 3.5 6.7 21 4,220 

1981 23 Jun/7 Ju l  173 1,191 1,202 7.0 7.1 187,004 

1982 24 Jun/4 Ju l  70 504 296 4.2 7.2 11 1,572 

1983 28 Jun/ l5  Ju l  192 2 50 1 50 0.8 7.0 26,544 

Average catch per pot  of lega l  male king crab.  



Figure 5. Average catch pe r  po t  o f  l ega l  s i z e d  male king c r ab  captured dur- 
ing  index f i s h i n g ,  15-25 June 1983 ( 7 '  x 7 '  pots ,  two 2-qt  b a i t  
con ta ine r s  w i t h  he r r ing ,  5 po ts  per  s t a t i o n ) .  

-1 6- 



Pre-recruit s ize  crab, defined as age class group "one" comprised the greatest  
percentage (46.0) of the male population sampled (Table 7 ) .  Because the over- 
a l l  population i s  low, the strength of this  pre-recruit class may not be very 
great. The mean carapace length in 1983 was 141.3 mm, 2.6% greater than the 
mean length observed in 1982 (137.7 m m ) ,  and 8.3% greater than the previous 
8-year average of 130.5 inn (Figure 6) .  The increase in mean length indicates 
a lack of appearance of juveniles. A large cohort of pre-recrui t crab f i r s t  
observed i n 1976 grew to support a strong fishery i n 1980 and 1981 , b u t  the 
lack of juveniles to sustain the pre-recruit and recrui t  age classes resulted 
in fishery closures in 1983. The population in Kamishak Distr ic t  i s  expected 
to continue decl i ni ng. 

During the 1983 index survey, 141 legal male king crabs were tagged and re- 
leased near the i r  capture points, and 37 (26.2%) tabs were returned from the 
commercial fishery (Table 8 ) .  Tagging of legal male king crab has been con- 
ducted during index surveys t o  the Kamishak Distr ic t  yearly since 1975, with 
tag return i nfomation applied to  the Peterson mark-recapture equations. The 
number of legal king crab estimated to  be available to  the Kamishak comnercial 
fishery in 1983 was only 99,807 crab (Table 9).  The population estimates gen- 
eral ly  follow the trend of the commercial catch s t a t i s t i c s .  The largest  e s t i -  
mated legal population of 18.6 million 1 b  (8.4 thousand t )  of crab + 2.9 million 
lb (1.3 thousand t )  occurred in 1975, and has e r ra t ica l ly  declined to  the record 
estimated low of only 702,643 1 b  (319 t )  crab in 1983. 

No significant l inear  relationship was found between the average number of legal 
male king crab captured per pot in the index survey and the commercial harvest 
of crab following the index survey. Data from 1975 t o  1982 (data a f t e r  1982 
was excluded because of fishery closures),  yielded an r2 of 10.12. Similar to  
the Southern Dis t r ic t ,  the index survey for  king crab a t  present i s  not used 
t o  generate comnercial harvest forecasts in the Kamishak Distr ic t .  Using the 
mean ra te  of actual tag returns as the exploitation ra te  estimate, fluctuations 
in exploitation ra te  can be examined. The mean from 1975-1983 was 26.6% with a 
low variance of 8.05. Variance in exploitation rate  may not be suff ic ient  t o  
explain the lack of correlation between the surveys and commercial harvest. 

A significant l inear  correlation ( r 2  = 0.88) existed between the average 
number of legal male king crab per pot in the index survey and the popula- 
tion estimate prior to  harvest as  generated from Peterson mark-recapture 
experiments in the Kamishak Distr ic t  for  the years 1975-1983 (Figure 7) .  
Thus, the index survey in Kamishak generated a population abundance estimate 
as correlated with prior years' mark-recapture experiments. 

Similar to the Southern Dis t r ic t ,  the percentage of pre-recruits in the popu- 
lation and average number per pot determined from the index survey in year 
"xu showed no s ignif icant  l inear  correlation ( r*  = 0.09 and 0.55, respectively) 
t o  the average legal male per pot in year "x + 1" for  the years 1975-1983. The 
index survey i s  not presently used to  generate a d i rec t  forecast of recrui ts  
based on pre-recruits from a previous year. 

The C P U E  of male king crab by age class was examined to determine the s ize a t  
which crab are  recruited in the Kamishak survey (Table 10) .  Since the same 
gear was used, resul ts  were similar to  t h a t  in the Southern Distr ic t .  The 



Table 7. Percentage of male k i n g  c rab  by s i z e  c l ass  group captured i n  Kamishak Bay d u r i n g  index c ru ises ,  
1975- 1983. 

C l  ass1 1975 1976 1977 1978 1979 1 980 1981 1982 1983 
(carpace 1 engt  h )  n=3546 n=2069 n=5024 n=8657 n=8662 n=1700 n=2393 n=800 n=400 

FOURS 

THREES 

TWOS 

ONES 

RECRUITS 10.1 11.4 5.5 5.3 10.6 22.9 31.4 15.5 15.3 

I POST-RECRUIT 49.2 25.7 8.4 4.9 2.2 12.5 18.8 21.5 22.3 
-1 

S" 
FOURS (-90 m, 4 o r  more years  f rom l e g a l )  

THREES (91-108 mm, 3 years from l e g a l  ) 

TWOS (109-1 26 m, 2 years  f rom l e g a l  ) 

ONES (127-144 mn, 1 yea r  f rom l e g a l  ) 

RECRUITS (145-1 63 mm, e n t e r  commercial f i s h e r y )  

POST-RECRUITS ( a l l  o l d  s h e l l  males - 145 mm p l u s  new s h e l l  males - 164 mn) 
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Figure 6. Carapace length frequency by percent i n  2 rnm increments o f  male 
k ing  crab captured i n  index pots i n  Kamishak D i s t r i c t ,  1977-1983 
( o l d  s h e l l  a r e  slashed l i n e s ) .  



Tab le  8. Actual  k ing  c rab  t a g  r e t u r n s  by s i z e  c lass  and month i n  t h e  Kamishak D i s t r i c t  dur ing  August t o  
October 1983. 

Post-Recrui t s  

Recruits Less than 163 mn o ld  shel l  164-179 old shell 

Less than 163 mn new shel l  164-179 mm shel l  Greater than 180 mn a l l  Total 
No. No. No. No. No. No. No. No. 

Month Releaied Returned Released Returned Released Returned Released ~e turned 

July 61 44 36 141 

Aug-Oct 16(26.2%) 13(29.5%) 8(22.2%) 37(26.2%) 



Tab1 e 9. Populat ion estimates o f  l ega l  k ing  crab from mark-recapture experiments i n  Kamishak D i s t r i c t ,  
1975-1 983. 

95% C.I. 
Year M R C N(crab) N(1bs.) M i l l i o n  l bs .  Avg. W t .  

M = Number marked 
R = Number o f  marks recaptured (August through December) 
C = Number o f  crab captured (August through December) 
N = [(M + l ) ( C + l ) ] / ( r  + 1 )  = Numbers o f  l ega l  crab a t  s t a r t  o f  season 
N ( l b )  = Average weight od crab x N 
Ave. w t .  = Based on dockside sampling o f  commercial harvest  

The number o f  l ega l  males tagged i s  g reater  than the  number o f  l ega l  males i n  the  survey because: i n  1976 
some s ta t i ons  were surveyed tw ice  t o  increase the  number o f  tags released, and Kodiak s ta f f  tagged males 
south o f  the  survey area; i n  1977, commercial pots were f i shed  w i t h  research pots and lega l  males from com- 
merc ia l  pots were tagged, bu t  no t  inc luded i n  survey resu l t s ;  i n  1982, some s ta t i ons  were f ished repeatedly 
t o  increase t h e  number of tags released. 



Average king crab catch per pot index program 

Figure 7 . Linear correlation between the average leaal male king crab 
catch per index pot and population abundance estimates from 
mark-recapture experiments in the Kamishak District o f  Cook 
Inlet.  



Table 10. Catch per  u n i t  e f f o r t  by s i z e  c lass  group of male k i n g  crab cap- 
tu red dur ing  index po t  cru ises i n  the Kamishak D i s t r i c t ,  1975- 
1 983. 

CPUE by age class1 

Year Post R 

PR4 ( -  90mm) 

PR3 (91-108 IWI) 

PR2 (109-126 mn) 

PR1 (127-144 mm) 

R (145-163 mm, enter  commercial f i s h e r y )  

POST R (a1 1 o l d  she1 1 males 145+ m, and new s h e l l  males 164+ mn) 



CPUE o f  t h e  p r e - r e c r u i t  two c l ass  i s  g rea te r  than t h e  p r e - r e c r u i t  one c l ass  
50% o f  t he  t ime. The mean s u r v i v a l  o f  p r e - r e c r u i t  male k i n g  c rab  t o  r e c r u i t  
c rab was 49.3% ( s  = 36.4) from 1976-1983. 

Su rv i va l  as measured by the  index o f  p r e - r e c r u i t  ones t o  t h e  r e c r u i t  age i n  
bo th  d i s t r i c t s  was c o r r e l a t e d  t o  a measure o f  f i s h i n g  i n t e n s i t y  f o r  a l l  of 
Lower Cook I n l e t  t o  determine i f  s u r v i v a l  could be r e l a t e d  t o  hand l ing  mor- 
t a l i t y .  No c o r r e l a t i o n  was found us ing  t he  number of  commercial p o t  l i f t s  
( f rom f i s h  t i c k e t s ) .  A f a i r  c o r r e l a t i o n  e x i s t e d  ( r 2  = 0.59) between t he  c m -  
merc ia l  CPUE as determined from docks ide i n t e r v i e w s  and percentage s u r v i v a l  
of p re - rec ru i  t s  t o  r e c r u i t s  ( F i g u r e  8 ) .  As the CPUE increases, percentage 
s u r v i v a l  increased. Perhaps t h e  percentage o f  s u r v i v a l  of p r e - r e c r u i t s  t o  
r e c r u i t s  i n  t h e  index  can be used as a f o r e c a s t  o f  CPUE i n  the  commercial 
f i she ry .  

K ing Crab - Female 

A d e s c r i p t i o n  o f  assessment s tud ies  conducted i n  1983 f o r  female k i n g  c rab  
f o l l ows  below. 

Southern D i s t r i c t :  

A t o t a l  o f  696 female k i n g  c rab  was captured du r i ng  t h e  1983 index  survey 
f o r  an average ca t ch  p e r  p o t  o f  3.0. Th i s  i s  64.7% l e s s  than t h e  1982 aver-  
age ca t ch  p e r  p o t  o f  8.5 and o n e - f i f t h  o f  t h e  p rev ious  9-year average o f  15.4 
females p e r  po t .  

The m a j o r i t y  (56.6%) o f  t h e  female c rab  had egg c l u t ches  o f  1-39% o v i g e r i t y ;  
o n l y  2.4% o f  t h e  females had f u l l  egg c l u t ches  i n  J u l y  (Table 11). Th is  i s  
a s u b s t a n t i a l  decrease f rom prev ious years  i n  percentage of females bear ing  
f u l l  egg c l u t ches  and war ran ts  c a r e f u l  mon i t o r i ng .  Dur ing September and 
October 1983, a t o t a l  o f  33 females was checked f o r  ovigerousness and i n d i -  
c a t i o n s  of g r e a t e r  egg m o r t a l i t y  were observed (Tab le  12) .  A t o t a l  o f  42.9% 
of t h e  female k i n g  crabs examined i n  October were bar ren  w i t h  mat ted setae. 
Many of t h e  remain ing crabs had r e l a t i v e l y  smal l  egg c lu tches .  The numbers 
of k i n g  c rab  l a r v a e  a v a i l a b l e  f o r  re lease  i n  t h e  Southern D i s t r i c t  i n  t h e  
s p r i n g  of 1984 w i  11 be s e r i o u s l y  reduced. It was hypothesized t h a t  a para- 
s i t e  was c o n t r i b u t i n g  t o  egg m o r t a l i t y ,  so a sampl ing regime was i n i t i a t e d  
t o  o b t a i n  egg c l u t c h  specimens on a p e r i o d i c  bas is .  These specimens were 
sen t  t o  Dan Wickham a t  t he  U n i v e r s i t y  o f  C a l i f o r n i a  f o r  ana l ys i s .  Resu l ts  
from t h i s  a n a l y s i s  w i l l  be pub l i shed  i n  a separate r e p o r t .  A l t e r n a t i v e  hypo- 
theses f o r  t he  i n c r e a s i n g  egg m o r t a l i t y  i n c l u d e  a mean percentage inc rease  o f  
senescent females i n  t h e  popu la t ion .  

The mean carapace l e n g t h  o f  a female k i n g  c rab  captured d u r i n g  t h e  1983 index  
was 121.4 mn, t h e  l a r g e s t  mean l e n g t h  observed s i nce  i n c e p t i o n  of t he  index, 
and 7.6% g r e a t e r  than  t he  p rev ious  8-year average o f  112.8 mm (F i gu re  9 ) .  

Kamishak D i s t r i c t :  

A t o t a l  o f  407 female k i n g  c rab  was captured d u r i n g  t he  1983 survey f o r  an 
average ca tch  p e r  p o t  o f  2.1. Th i s  i s  l e s s  than h a l f  t he  1982 average ca t ch  



5 10 15 

Catch per u n i t  effort 

Figure 8. Linear regression of CPUE in the Lower Cook Inlet king crab fishery 
from docksi de interviews , and percent survival of pre-recrui t one 
male king crab t o  recruits in the Southern and Kamishak District 
index cruises. 



Table 11. Percentage of  r e l a t i v e  egg abundance observed on female k i n g  crab dur ing  index c ru i ses  (June 
o r  J u l y )  1977 t o  1983 from the Southern D i s t r i c t  of Cook I n l e t .  

Juveni !e 31.3 17.6 13.6 17.7 7.6 5.8 15.1 
Barren 0.0 0.2 0.4 0.2 0.2 0 .O 1.5 
Dropped ~~~s~ 0.6 0.7 3.1 0.4 1.2 0.5 1.3 
1-39% o v i g e r i t y  0.5 1.2 0.2 2.6 6 .O 1.2 56.6 
40-89% o v i g e r i t y  3.0 10.0 13 - 4  12.5 33.5 15.5 23.0 
90-100% o v i g e r i t y  64.6 70.3 69.3 66.6 51.5 77 .O 2 - 4  

I 
N 

Tota l  
m 

Crab i s  i n  a new s h e l l  cond i t i on .  Pleopods are  no t  matted, i n d i c a t i n g  no eggs were present.  

2 Crab i s  i n  an o l d  s h e l l  cond i t ion .  Pleopods a r e  matted i n d i c a t i n g  eggs were present bu t  were dropped 
e i t h e r  due t o  m a t u r i t y  o r  disease. I f  dropped due t o  ma tu r i t y ,  crab w i l l  mol t ,  mate, and ext rude eggs 
i n  near f u t u r e .  



Table 12. Observations on percentage o f  relative egg abundance in female king crab from the Southern 
District of Cook Inlet a t  periodic intervals over several years. 

November 1 981 November 1982 September 1983" October 1983' 
Category 

Juvenile 7 .6  2.8 -- - 0 0 

Dropped ~ g g s ~  --- - - - 27.0 0 42.9 

40-893 Ovigeri t y  30.8 66.9 32.9 15.8 7.1 

90-1 00% Ov i ger i ty  50.3 4 .7  0 0 
I 
IU 
u 
I 

Total  1,102 783 8 5 19 14 
(sample) (sub-sample) 

Pleopods are not matted, indicating no eggs were present. 
2 Pleopods are matted, indicating eggs were present b u t  were dropped, perhaps due to disease. 
3 All females with eggs were grouped together. Subsample analysis by Kodiak s ta f f .  

4 mi les north of Homer Spi t ,  33 fms. 
Outer Kachemak Bay, 40-60 fms. 
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Figure 9. Carapace length frequency by percent in 2 mm increments o f  female 
king crabs captured during index cruises to  Southern Dis t r ic t ,  
1977-1983 (juvenile are  slashed l ines ) .  



per pot of 5.1 and one-ninth of the previous 8-year average of 18.4 females 
per pot. 

The majori ty (51.4%) of the female crab had egg clutches of 40-80% ovigeri ty  
compared to the previous year when 68.1% of the females had fu l l  egg clutches 
(Table 13).  The decrease in percentage of females bearing ful l  egg clutches 
in the Kamishak Distr ic t  i s  similar to  the decrease in ovigerousness observed 
in females in the Southern Distr ic t  and warrants careful monitoring. The 
numbers of king crab larvae available for  release in the spring of 1984 will 
be reduced. 

The mean carapace length of female king crab captured during the 1983 index 
program was 121.4 rnm, the largest  on record (Figure 10). The percentage of 
juvenile females found were the lowest on record and indicates the population 
will continue to  decline. 

Tanner Crab - Male 

Descriptions of the fishery and assessment studies conducted in 1983 on male 
Tanner crab are  presented below. 

1983-84 Tanner Crab Fishery: 

The Tanner crab season opened 1 November 1983 in a l l  d i s t r i c t s  of lower Cook 
Inlet  with a total  of 65 vessels participating. 

The Southern Distr ic t  harvest totaled approximately 452 t (996,763 1 b )  which 
was achieved in 10 days, a t  which time the fishery was closed. The actual 
harvest was 10.8% greater than the predicted harvest. The commercial catch 
per unit of e f fo r t  was 20.5 legal males per pot as compared to  12.9 legal 
males per p o t  in the 1982-83 season. Fishing ef for t  in the Kamishak-Barren 
Islands Dis t r ic t  reached 15 vessels by December 1983. The season remained 
open until the end of May 1984. The harvest totaled 621 t (1.37 million I b )  
of Tanner crab from the two d i s t r i c t s .  Fishing in the Outer-Eastern Distr ic ts  
also continued through the end of May 1984. The peak ef for t  occurred in Dec- 
ember and the total  reported catch was 201 t (443,384 I b ) .  

The ex-vessel price of Tanner crab through the course of the 1983-84 season 
ranged from $1 -10 to $1.55 per pound with the majority of the product p u r -  
chased a t  $1.23 per pound. The ex-vessel value of the total  Cook Inlet  
Tanner crab catch of 1,270 t (2.8 million I b )  was approximately 3.46 mill ion 
do1 1 ars .  

Southern Distr ic t :  

The 1983 average catch of legal male Tanner crab per pot was 22.1, 35.6% 
greater than the 1982 catch per p o t  of 16.3, b u t  similar to the previous 
9-year average of 22.5 legal males per pot (Table 14).  The greatest  catch 
of legal males per pot by index s tat ion was 69.0, and occurred north of 
Tutka Bay (Figure 11).  



Table 13. Percentage o f  r e l a t i v e  egg abundance observed on female k ing  crab captured du r i ng  index c ru i ses  
i n  Kamishak D i s t r i c t ,  1977-1983. 

Category 1977 1978 1979 1980 1981 1982 1983 

Juveni 1 e 30.1 18.6 26.8 5.4 17.7 6.2 1.7 

~ a r r e n '  0 T 0.1 0.5 0 0 0.5 

Dropped eggs2 0.1 0.4 0.6 1.9 0.2 0.3 1 .O 

1-39% o v i g e r i  t y  1.2 0.6 1.7 2.3 2.2 0.8 5.9 

40-80% o v i g e r i t y  4.5 8.7 16.6 17.4 40 -6  24.6 51.4 
I 

W 
0 I 90-100% 64.1 71.7 54.1 72.5 39.3 68.1 39.6 

TOTAL 7,488 8,164 6,123 930 1,337 357 407 

Crab i s  i n  a new s h e l l  cond i t i on .  Pleopods a re  n o t  matted, i n d i c a t i n g  no eggs were present. 

2 Crab i s  i n  an o l d  she1 1 cond i t i on .  Pleopods are  matted, i n d i c a t i n g  eggs were present  b u t  were dropped 
e i t h e r  due t o  m a t u r i t y  o r  disease. I f  dropped due t o  ma tu r i t y ,  crab w i l l  mo l t ,  mate, and ext rude eggs 
i n  near f u tu re .  



adu I t 880 

adu l t 335 

60 80 100 120 140 160 180 200 
CRRRPACE LENGTH UIMI 

Figure  10. Carapace 1 ength frequency by percent  i n  2 mm increments o f  female 
k ing  crabs captured du r ing  index c ru ises  t o  Kamishak D i s t r i c t ,  
1977-1983 ( j u v e n i l e s  are  slashed l i n e s ) .  



Table 14. To ta l  ca tch  o f  l e g a l  s i zed  Tanner crab and average number o f  l e g a l  
males per  p o t  du r i ng  index f i s h i n g ,  and the  commercial harves t  i n  
numbers and pounds o f  crabs i n  t h e  Southern D i s t r i c t  d u r i n g  1974-1983. 

To t a  1 Average Average 
Pots Legal Legal Males Weight Comrnerci a1 Commerci a1 

Year Pul l e d  Males per  Pot ( l b )  Harvest  ( I b )  Harves t  (no.)  

Number of po t s  p u l l e d  i nc l udes  o n l y  s t a t i o n s  p r e v i o u s l y  sampled p r i o r  t o  1980, 
367 pots  p u l l  ed 9,680 l e g a l  c rab  cap tu red  on a1 1 s t a t i o n s .  



Figure 11. Average catch per  pot  of l e g a l  s i z e  male Tanner crab captured during index f ishing 28 June - 
15 Ju ly  1983 ( 7 '  x 7 '  pots,  two 2- q t .  b a i t  containers o f  herr ing,  24-hour soak). 



Recently mol ted recrui t crab comprised the greatest  percentage (54.9) of the 
male population sampled in 1983, similar to previous years (Table 15). The 
mean carapace width in 1983 was 142.8 mn, 3.5% greater than in 1982, b u t  1.8% 
less than the previous 7-year average of 145.4 mm (Figure 12) .  

During October 1983, 399 legal male Tanner crabs were tagged and 34.3% of 
the tags were recovered from the commercial f ishery, which opened 1 November 
(Table 16).  The percentage tags recovered i s  greatest  when tagging occurs 
just  prior to  the fishery opening; during the f i r s t  2 years of tagging, 
crabs were marked in early summer and returns were low (5.3-8.3%). Since 
1976, Tanner males have been marked in October or November when the carapace 
condition has been much harder. Tag recoveries since 1976 have ranged from 
29.0 to 54.8% actual tag returns with no correction factors for unreported 
tags. When the tag return information i s  applied t o  the Peterson mark-recap- 
ture  estimate formula, population estimates of legal Tanner crab a t  the s t a r t  
of the commercial fishery can be estimated. The 1983 legal population prior 
to  harvest was estimated to be 1.15 million crab (Table 17).  The legal pop- 
ulation appears t o  have peaked in 1977 and subsequently declined. 

A significant linear correlation exis ts  between the average number of legal 
male Tanner crab captured per pot in the index survey and the commercial har- 
vest of crab following the index survey (Figure 13) because the survey resul ts  
are used to s e t  the harvest guide1 ines. During 1976-1979 management of the 
harvest was based on a 48.0% tag return. The legal male catch per pot in 
the survey correlated well ( r 2  = 0.94) with the number of legal males har- 
vested. During 1980 -1983 the mean tag return decreased to 40.0%, and ant i -  
cipating that  fishermen would not comply with tag return requests, management 
estimated total  tag return. The fishery was managed in a more conservative 
manner because of decreased legal males per pot in the survey and estimated 
tag returns. The decreased abundance of crab and percentage of tag returns 
resulted in a new relationship between the average legal Tanner male crab 
catch per pot in the survey and harvest of crab (r2 = 0.96). 

When the 1983 index survey value of 22.1 legal crabs per pot i s  correlated 
with numbers of crab harvested, using the most recent regression l ine ,  the 
estimated commercial harvest of 1983 in the Southern Distr ic t  i s  360,000 crab 
or 408 t (900,000 l b )  with an approximate 40% harvest rate.  

A f a i r  relationship ( r 2  = 0.62) ex is t s  between the average number of legal 
male Tanner crab captured per pot in the index program and the population 
abundance estimate generated from Peterson mark-recapture experiments. 

The percentage and average number of pre-recruits per pot (recently molted 
and old she1 1 ) determined from the index survey in year "x" showed no signi- 
f icant  l inear  correlation t o  the recrui t  male per pot in the index program 
in year "x  + 1 ". Thus, the index survey presently does not yield a d i rec t  
forecast of recrui ts  based on pre-recruits from a previous year. This could 
be the resu l t  of inaccurate shell aging. The fac t  that  the CPUE of recrui ts  
was consistently greater than the CPUE of pre-recruits (Table 18) indicated 
that  pre-recruit ones may not be fu l ly  .recruited into the Southern Distr ic t  
survey. Lack of sublegal male recruitment into the survey may be due to  the 
gear used b u t  more probably because of inappropriate survey design to  cover 



Table 15. Percentage of male Tanner crab by s i z e  c lass  group captured i n  Southern D i s t r i c t  du r i ng  index 
c r u i  ses, 1977-1 983. 

- .. . - 1  - -  

Width - 1977 1978 1980 7 981 1982 1983 -- 1979 --- - -- 
y r o u p ( ~ m )  RM O + V O  RM O + V O  RE1 -.-- i ) + V O  dM O + V O  RM O + V G  RM O + V O  KM 0 + Vo 

166 - 215 13.6 0.3 15.2 0.3 8.6 1.4 24.6 1.8 10.0 0.4 5.3 0.4 3.6 0.4 
I 
w 
ul 
I 

To ta l  Catch 15,235 11,662 5,650 12,520 7,100 7,377 8,217 

RM - Recent ly Mol ted - s o f t  exoskeleton, no scra tch ing  o r  epifauna, spines sharp. 

0 + VO - Oldshe l l  - carapace hard and brownish, scrathces present, epi fauna may be present,  spines worn. 

Very Old She l l  - carapace hard, dark brown t o  b lack ish ,  scratches present,  epifauna present,  
sp i  nes very  worn. 
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Figure 1 2 .  Carapace width frequency by percent in 2 mn increments o f  male 
Tanner crabs captured during index cruises t o  Southern Dis t r ic t ,  
1977-1983 (old shell a re  slashed l ines  and RM i s  Recently Molted). 



Table 16. Sunmary of  tagging experiments of l ega l  male Tanner c r ab  i n  
Southern D i s t r i c t ,  1974-1 983 (carapace d a r t  t ags  on ly ) .  

Tagging 
Year d a t e s  No. taqqed Recovered' % Recovered 

1974 Jun 13-19 2,289 122 5.3 

1975 May 23-31 1,500 124 8 . 3  

Number recovered from season d i r e c t l y  f o l  lowi ng tagging.  Actual returns, no 
c o r r e c t i o n s  f o r  unreported t ags .  



Table 17. Popu la t ion  est imates of  l e g a l  Tanner crab i n  t h e  Southern D i s t r i c t  o f  Lower Cook I n l e t ,  based on 
Peterson mark-recapture experiments. 

95% C . I . 2  vera e 
Year M R Catch ( l b s )  C ( c r a b )  N (c rab) '  N ( l b s . ) '  M i l l i o n l b s .  U e ? g h t q l b s . )  

M = Number marked 

R = Number o f  marks recap tu red  

C = Number c rab  cap tu red  

N = JM + 1 )  (C + 1)  = numbers o f  l e g a l  c rab  a t  s t a r t  o f  season1 
(R + 1) 

N ( I bs . )  = Average weight  o f  c rab  x N. 

1 See R i cke r  (1975; p .  78, eg. 3.7).  To ta l  number and pounds o f  l e g a l  male crab a v a i l a b l e  a t  the  s t a r t  of 
t h e  respec t i ve  years, December f i s h e r y  season. 

a - 
Variance N = N 95% C I  = N + 1 . 9 6 f i ~  

95% C I  N (1 bs.)  = Average Weight o f  Crab x 951  C I  N 



Average l e g a l  male Tanner crab ca tch  per  p o t  index program 

Figure 13. L inea r  regressions of l e g a l  male Tanner crab catch per  index 
po t  and commercial harvest  i n  numbers of crab by year  f o r  
d i f f e r e n t  e x p l o i t a t i o n  ra tes  i n  t he  Southern D i s t r i c t  of Cook 
I n l e t .  



Table 18. Catch p e r  u n i t  e f f o r t  by s i z e  c l ass  group o f  male Tanner c rab  
captured du r i ng  index p o t  c r u i s e s  i n  t he  Southern D i s t r i c t ,  
1977-1 983. 

CPUE by s i z e  c l ass1  and s h e l l  c o n d i t i o n 2  
- .- 

PR3 Old PR2 Old PR1 Old 
R Pos t - R  

Year New New New New 01 d New 01 d 

PR3 (51-87 mm) 

PR2 (88-114 mm) 

PR1 (115-139 mm) 

R (140-165 mm) 

Post R (166-215 mm) 

New s h e l l  i s  r e c e n t l y  mo l ted  and o l d  s h e l l  i nc ludes  "very  o l d " .  



pre-recrui t habitat area. I t  has been reported ( J .  Hi lsinger 1985, personal 
communication) that small Tanner crab may congregate in areas n o t  inhabited 
by larger crab. 

The mean survival ra te  for new molt pre-recruit crab t o  recrui t  s ize  could 
not be calculated because the C P U E  of pre-recruit Tanner crab was less  than 
that for recrui ts .  

Kamishak Distr ic t :  

The 1983 average catch of legal male Tanner crab per pot was 1.9, 44% less  
than the average catch in 1982 of 3.4, and about one-sixth of the previous 
8-year average of 10.9 legal males per pot (Table 19). The greatest  catch 
of legal males per pot by index s tat ion was 12.4, and occurred northeast of 
Augustine Island (Figure 14).  This i s  about one-sixth of the greatest  catch 
of legal males per pot (69.0) observed during the 1983 Southern Distr ic t  
index, implying that male Tanner crab in Kamishak tended to be more dispersed 
and/or less abundant than male Tanner crab in Kachemak Bay during the summer 
months of June/July, or that  male crab occurred outside the survey area. 

Recently molted pre-recruit crab, similar to  previous years, comprised the 
greatest  percentage (29.8) of the male population sampled in 1983 (Table 20). 
The low percentage of legal male crab (10.2%) in the Kamishak index survey 
contrasts markedly with the proportion of the male population which was legal 
to  harvest in the Southern Distr ic t  index (61.9%). The mean carapace width 
in 1983 was 122.1 mm,  1.6% less  than the 1982 mean of 124.1 and 2.9% less  
than the previous 6-year average of 125.7 m (Figure 1 5 ) .  A substantial por- 
tion of pre-recruit Tanner crab did not molt in 1979 and 1980. I t  appeared 
that  in the Kamishak Distr ic t  large numbers of pre-recruit Tanner crab did 
n o t  emerge into the fishery en masse because of skip molting. 

No Tanner crab males are  tagged in the Kamishak Dis t r ic t  because poor weather 
conditions prevent research vessel operations in Kamishak in October. 

A l inear  correlation existed (r2 = 0.76) between the average number of legal 
male Tanner crab captured per pot in the index program and the commercial 
harvest of crab following the index survey (Figure 16).  When the 1983 index 
value of 1.9 legal crabs per pot was correlated with numbers of crab harvested, 
the estimated commercial harvest fo r  1983 in the Kamishak Dis t r ic t  was about 
610,000 crab or 617 t (1.36 mllion I b )  with an assumed 40% harvest ra te .  
Because Tanner crab are  not tagged in Kamishak, no exploitation rate  based 
on ra te  of tag return can be estimated. 

The percentage and average number of pre-recruits per pot determined from 
the index survey in year "x "  showed no s ignif icant  l inear  correlation (r2 = 
0.00 and 0.33, respectively) to  the average legal male or recrui t  male per 
p o t  in the index survey in year "x + 1". Thus, the index survey presently 
does n o t  yield a d i rec t  forecast of recrui ts  based on pre-recruits from the 
previous year. 

Unlike the Southern Distr ic t  survey, the CPUE of new molting pre-recruit one 
male Tanner crab in the Kamishak Dis t r ic t  survey indicated that  t h i s  age class  



Table 19. To ta l  catch o f  l e g a l  s ized Tanner crab and average number o f  
l e g a l  males per  p o t  du r ing  index f i s h i n g ,  and the  comnercial 
harvest  i n  numbers and pounds of crab i n  the Kamishak D i s t r i c t  
du r ing  1975-1 983. 

Tota l  Average Average Comerc i a1 Comnercial 
Pots Legal Legal males Weight Harvest ( l b . )  Harvest ( n o * )  

Year P u l l  ed Males per p o t  I b s .  ( x  1,000) ( x  1 ,000) 



Figure 14. Average ca t ch  p e r  po t  of  l e g a l  s i z e d  male Tanner c r a b  captured 
dur ing  index f i s h i n g ,  15-25 June 1983 ( 7 '  x 7 '  p o t s ,  two 2-qt.  
b a i t  con ta ine r s  with h e r r i n g ,  5 po t s  per  s t a t i o n ) .  



Table 20. Percentage of  male Tanner c rab  by  carapace w i d t h  (age c l a s s )  group captured i n  t he  Kamishak D is -  
t r i c t  d u r i n g  index  c ru ises ,  1977-1983. 

Carapace 1977 1978 1979 1 980 1981 1982 1983 

To ta l  Catch 9,100 17,235 10,870 7,657 6,595 1,336 3,519 

RM = Recent l y  Mo l ted  - s o f t  exoskeleton, no s c r a t c h i n g  o r  epi fauna, spines sharp. 

O + VO = O ldshe l l  - carapace hard  and brownish, scratches present ,  ep i fauna may be present ,  spines worn. 

Very O ldshe l l  - carapace hard, dark  brown t o  b l ack i sh ,  scratches present,  epifauna present ,  sp ines 
ve ry  worn. 
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Figure 15. Carapace width frequency by percent in 2 mm increments for male 
Tanner crab captured during index cruises to Kamishak District, 
1977-1983 (old she1 1 are slashed 1 ines and RM i s  recently molted). 



Average Tanner c r a b  ca tch  per  po t  index program 

Figure 16. Rela t ionsh ip  between l ega l  male Tanner c r ab  ca tch  per  index pot  
and populat ion abundance i n d i c a t o r s  i n  the Kamishak D i s t r i c t  of 
Cook I n l e t .  



was fu l ly  recrui ted in the survey (Table 21 ) .  Since the same gear was used, 
i t  i s  probable tha t  the Southern Dis t r ic t  survey area did not encompass areas 
of small Tanner crab habitation. 

Mean survival ra te  of new molt pre-recruit crab from 1977-1983 was calulated 
to  be 54.0% ( s  = 39.6), by dividing the recrui t  C P U E  by the pre-recruit CPUE 
the previous year. Survival rates of pre-recruit Tanner crab to recrui ts  in 
the Kamishak survey showed an identical cyclical nature as tha t  found for  king 
crab pre-recrui t one survival rates in Kamishak. This suggests that  both 
species are equal ly vul nerable to  the factors affecting survival and/or growth 
of the pre-recruit age class.  

Tanner Crab - Female 

Descriptions of assessment studies conducted in 1983 follow below. 

Southern Di s t r i c t :  

A total  of 2,195 female Tanner crab was captured during the 1983 index survey 
for  an average catch per pot of 9.5. This i s  23% less  than the 1982 average 
catch per pot of 12.4, b u t  similar to  the previous 8-year average of 9.4 
females per pot. 

The majority (80.0%) of the female crab had egg clutches of 90-100% ovigerity. 
This was an improvement in fecundity from the previous 3 years (Table 22) .  
Only 1.6% of the females examined were barren (no external or internal eggs). 
The large percentage of fu l l  egg clutches indicated a strong larvae release in  
the spring of 1984, barring unforeseen egg mortality between the July index 
survey and time of hatching. No female crab were examined during the October 
1983 male Tanner crab tagging study. 

A total  of 92.2% of the females examined was old shelled, with the remaining 
defined as having newly-mol ted shel 1s. Of the females with 90-100% egg 
clutches, 94.2% were old shel led. 

The mean carapace width of Tanner crab females captured during the 1983 index 
was 103.8 mm,  similar to  the previous 6 years (Figure 17). 

Kamishak Distr ic t :  

A total  of 358 female Tanner crab was captured during the 1983 index survey 
for  an average catch per pot of 1.9. This i s  3.8 times greater than the 1982 
average catch of 0.5, b u t  about one-third of the previous 6-year average of 
5.2 females per pot. Similar t o  male Tanner crab, the 1983 average catch per 
pot of females in the Kamishak Distr ic t  was less  than that  in the Southern 
District .  

The majority (49.7%) of the female crab had egg clutches of 90-100% ovigerity. 
This i s  a decrease in fecundity from the previous 2 years (Table 23). The per- 
centage of barren females (5.3) was relat ively high. Larvae release in the 
spring of 1984 should be moderate. 



Table 21. Catch p e r  u n i t  e f f o r t  by s i z e  c l a s s  group o f  male Tanner c rab  
captured du r i ng  index p o t  c r u i s e s  i n  t h e  Kamishak D i s t r i c t ,  
1977-1 983. 

CPUE by s i z e  c lass1  and s h e l l  cond i t i on2  

PR3 PR2 PR1 R Pos t  R 
Year New 01 d New 01 d New 01 d New Old New 01 d 

PR3 (51-87 mm) 

PR2 (88-114 mm) 

PR, (115-139 m) 

R (140-165 m) 

Post  R (166-215 mm) 

* New s h e l l  i s  r e c e n t l y  mo l ted  and o l d  s h e l l  i nc l udes  " ve ry  o l d " .  



Table 22. Summary of percentage r e l a t i v e  egg abundance o f  female Tanner crab captured du r i ng  index f i s h i n g  
i n  t he  Southern D i s t r i c t ,  1977-1 983. 

Old s h e l l  % i n  index - - - - 90.3 94.7 96.3 73.7 98.5 95.9 92.2 

Sexual m a t u r i t y  1975 1976 1977 1978 1979 1980 1981 1982 1983 

Barren 2 .O 0.8 2.6 0.7 0.3 2.3 3.2 1.5 1.6 

I n t e r n a l  Eggs 
Present 

1-39% ovigerous No 4 .O 4.5 1 .O 3.3 3.7 7 .O 3.6 

40-89% ovigerous break 14.4 17.0 9.0 19.8 25.0 24.3 13.0 

90-100% ovigerous down 78.9 75.9 87.9 70.1 60.7 65.3 80.0 

TOTAL NUMBER CAPTURED 1,747 1,492 3,937 2,578 3,065 1,455 1,719 2,772 2,195 

Sexual ly  immature. 

2 Sexual ly  mature - no ex te rna l  o r  i n t e r n a l  eggs - swimmerettes clean. 

3 External  eggs absent. 

Females w i t h  no ex te rna l  eggs which were n o t  examined f o r  i n t e r n a l  eggs, a re  no t  l i s t e d .  The i r  per- 
centage i s  t he  d i f f e r e n c e  between 100% and the  t o t a l  group percentage l i s t e d  by year .  
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Figure 17. Carapace width frequency by percent in 2 mm increments of female 

Tanner crabs captured during index cruises t o  Southern District, 
1977-1 983 (old she1 1 are slashed 1 ines and RM i s  Recently Molted). 



Table 23. Summary o f  percentage r e l a t i v e  egg abundance o f  female Tanner crab captured dur ing index f i sh ing  
i n  the Kamishak D i s t r i c t ,  1977-1983. 

Sexual matu r i t y  1977 1978 1979 1 980 1981 1982 1983 
- - - 

Interna l  Eggs present3 9 '  

1-392 ovigerous 

40-89% ovigerous 
1 

2 90-100% ovigerous 
I 

TOTAL NUMBER CAPTURED 1,867 1,672 2,004 71 1 871 37 3 58 

' Sexually immature. 

2 Sexually mature - no external  o r  i n te rna l  eggs - swimnerettes clean. 

3 External eggs absent. 

Females lack ing external  eggs which were not  examined for  i n te rna l  eggs are not 1 is ted.  Their percentage 
i s  the d i f fe rence between 100 percent and the t o t a l  group percentage 1 i s t e d  by year. 



A t o t a l  o f  85.2% o f  the female examined was o l d  she l led ,  w i t h  the  remaining 
defined as having newly-molted s h e l l s .  O f  the  females w i t h  90-100% egg 
c lutches,  79.2% were o l d  shel led.  

The mean carapace w id th  o f  Tanner crab females captured du r i ng  the  1983 
index was 94.4 mn, s i m i l a r  t o  the prev ious 6  years (F igu re  18) .  The average 
female i n  Kamishak was 9% smal le r  than the  average female i n  the  Southern 
D i s t r i c t  i n  1983. 

SUBSISTENCE/PERSONAL USE HARVEST OF CRABS 

The Spor t  F ish  D i v i s i o n  o f  t he  ADF&G conducted a  c ree l  census on a l l  recrea-  
t i o n a l  species landed from Kachemak Bay dur ing  the  pe r i od  15 May - 15 Septem- 
ber 1978. This census invo lved i n te rv iews  o f  rec rea t i ona l  f ishermen when 
they re tu rned t o  the Homer Harbor and a e r i a l  surveys o f  the  f i s h i n g  grounds 
t o  es t imte  t o t a l  e f f o r t .  I n  1978 the  est imated number o f  ang le r  days was 
27,525, and est imated harvests were 8,330 k ing  crab, 3,568 Dungeness crab, 
and 2,938 Tanner crab. These data have a  +30% confidence l i m i t .  No surveys 
were conducted i n  1979 o r  1980. Beginning i n  1981, Sport  F i sh  D i v i s i o n  i n -  
cluded she1 l f i s h  i n  t h e i r  c ree l  census m a i l  survey. For t h e  Kachemak Bay 
area i n  1983 the  t o t a l  est imated days f i s h e d  was 17,096, and the est imated 
harvest  was 409 k ing  c rab  (season was closed),  14,130 Dungeness crab, and 
3,053 Tanner crab ( M i l l s  1984). 

INCIDENTAL HALIBUT CATCH 

H a l i b u t  i n c i d e n t a l l y  caught i n  pots du r i ng  the  crab index surveys were counted 
and measured, y i e l d i n g  an average catch per  p o t  o f  0.60 i n  the  Southern Dis-  
t r i c t  ( t h e  h ighes t  on record)  and 0.35 i n  t he  Kamishak D i s t r i c t  (Table 24). 
The mean l eng th  o f  h a l i b u t  caught i n  po ts  i n  t he  Southern D i s t r i c t  was 766.8 
mm ( s  = 168.0) and i n  Kamishak was 807.9 mm ( s  = 174.1). No d i r e c t  c o r r e l a -  
t i o n  e x i s t s  between t h e  average h a l i b u t  and l e g a l  male k ing  crab catches pe r  
po t  by d i s t r i c t .  

SUMMARY AND CONCLUSIONS 

A low average l e g a l  male k i n g  crab catch pe r  p o t  i n  t he  index and decreased 
o v i g e r i t y  o f  k i n g  crab females were used t o  j u s t i f y  a  f i s h e r y  c losu re  i n  
t he  Southern D i s t r i c t  du r i ng  1983. These same b i o l o g i c a l  cond i t i ons  encount- 
ered dur ing  t h e  index survey i n  Kamishak, p lus  low CPUE by t h e  k i n g  crab 
f i shery ,  j u s t i f i e d  an e a r l y  c l osu re  i n  t h e  Kamishak D i s t r i c t  du r i ng  1983. 
The average l e g a l  male catch per  p o t  and percentage o v i g e r i t y  i n  females 
i n d i c a t e s  Southern D i s t r i c t  k i n g  crab a r e  con t i nu ing  t o  dec l ine ,  a1 though 
no abundance est imate can be generated from t h e  index survey. The most 
recen t  popu la t i on  es t imate  from mark-recapture data i n  1981 p laced t h e  South- 
e rn  D i s t r i c t  l e g a l  k i n g  crab popu la t i on  a t  75,000. Kamishak D i s t r i c t  k i n g  
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Figure 18. Carapace width frequency by percent in 2 mrn increments of female 

Tanner crabs captured during index cruises in Kamishak District, 
1977-1983 (old shell are slashed lines and RM i s  Recently 
Molted) . 



Table 24 . Incidental halibut catches in king crab pots during index cruises, 
Lower Cook Inlet, 1974 to present. 

District No. Pots Live Dead 
Year Pul led Catch/Pot Halibut1 Halibut1 Halibut 

Southern 1974 240 12 36 48 0.20 
1975 260 - - 16 0.06 
1976 227 - - 3 6 0.16 
1977 260 38 13 5 1 0.20 
1978 237 52 19 71 0.30 
1979 255 19 4 23 0.10 
1 980 367 79 60 139 0.38 
1981 238 6 7 56 123 0.52 
1982 222 7 9 3 2 1 1 1  0.50 
1983 230 97 13 139 0.60 

Kamishak 1975 96 - - 34 0.35 
1976 159 1 1  5 2 2 137 0.86 
1977 277 21 1 50 261 0.94 
1978 209 7 2 7 2 144 0.69 
1979 261 92 38 130 0.50 
1 980 171 30 27 5 7 0.33 
1981 173 60 5 9 119 0.69 
1982 70 4 2 26 68 0.97 
1983 192 57 9 68 0.35 

qondition of halibut not noted in all cases so total live and dead may sum up 
less than total halibut caught during index. 



crab are s i m i l a r l y  low i n  abundance. A popu la t ion  s i z e  est imate ranging 
between 100,000 and 250,000 k ing  crab can be generated from the  index survey 
and mark-recapture programs i n  Kamishak, al though t h i s  est imate seems a  
l i t t l e  h igh  based on i n i t i a l  CPUE data from the  August 1983 f i s h e r y .  No 
d e f i n i t i v e  explanat ion f o r  decl ines  i n  k ing  crab abundance i s  a v a i l a b l e  f o r  
Lower Cook I n l e t .  The c y c l i c a l  f l uc tua t i ons  i n  p re- recru i  t su rv i va l  between 
years i s  i n t r i g u i n g  and warrants add i t i ona l  i n v e s t i g a t i o n .  

Close c o r r e l a t i o n s  between Tanner crab average catch per  po t  i n  the index 
and c o m e r c i a l  harvest  a l lows the manager t o  p r e d i c t  harvest  quotas p r i o r  
t o  the season. Tanner crab abundance i n  the  Southern D i s t r i c t  appeared 
average compared t o  the previous 9  years. Tanner crab abundance i n  Kamishak 
appeared lower than average and should be monitored. 

Primary ob jec t i ves  of the  index survey were t o :  (1  ) develop abundance e s t i -  
mates f o r  Tanner and k i n g  crab and ( 2 )  p rov ide  p red i c t i ons  o f  f u t u r e  popula- 
t i o n  s izes.  The Tanner crab index survey achieves the f i r s t  ob jec t i ve ,  b u t  
the k ing  crab index survey i n  t he  Southern D i s t r i c t  does not .  The k i n g  crab 
index survey i n  Kamishak may prov ide  some est imate o f  abundance. The l ack  
of r e l a t i o n s h i p  between the index survey, harvest,  and Peterson popu la t ion  
est imate i n  Southern D i s t r i c t  leaves the  manager quest ioning which es t imator  
i s  the most r e l i a b l e  i n d i c a t o r  o f  k i n g  crab abundance. S t r a t i f i c a t i o n  of t he  
sampling regime t o  emphasize suspected prime k i n g  crab hab i ta t ,  r a t h e r  than 
random sampling, may y i e l d  c loser  c o r r e l a t i o n s  between index survey and har- 
ves t  data. Another op t i on  may be the use o f  t raw l  gear t o  generate an area- 
swept popu la t ion  est imate, as i s  employed by the Nat ional  Marine F i she r ies  
Service i n  t he  Bering Sea (Reeves 1981). I n i t i a l  t r a w l i n g  e f f o r t s  i n  the 
Southern D i s t r i c t  fo r  k ing  crab i n  1977 were moderately successful (Davis 
1977), a1 though i n  general, the substratum i n  Kachemak Bay i s  t oo  va r ied  t o  
a l l ow  subs tan t i a l  t r a w l i n g  e f fo r ts ,  and damage t o  crab occurs i n  a  t raw l .  

P red i c t i ons  of popu la t ion  s izes  a re  n o t  r e a d i l y  d iscernab le  from ana lys i s  of 
age c lass  data i n  both k i n g  and Tanner crab. P r e - r e c r u i t  percentages and 
average catches per  p o t  p resen t l y  show no c o r r e l a t i o n  t o  r e c r u i t s  the fo l low-  
i n g  year. This i nd i ca tes  poss ib le  inaccuracies i n  s h e l l  ag ing and a l s o  t h a t  
p r o b a b i l i t y  o f  m o l t i n g  may vary  between years. A model descr ib ing  p robab i l -  
i t y  o f  mo l t i ng  i s  c u r r e n t l y  being formulated and w i l l  be app l i ed  t o  the  data 
base. 

Secondary ob jec t i ves  of the i ndex survey were t o :  ( 1  ) determine f i s h i n g  
m o r t a l i t y  and m ig ra t i on  through tagging s tud ies  and ( 2 )  examine females f o r  
ovigerousness and s i z e  frequency. Tagging s tud ies  have prov ided the  manager 
w i t h  some i n d i c a t i o n s  of f i s h i n g  m o r t a l i t y  i n  s p i t e  o f  low numbers o f  t ag  
re tu rns  from the  commercial f i s h i n g  f l e e t .  M igra tory  movement i s  n o t  being 
defined by the  index survey t o  a  s a t i s f a c t o r y  l e v e l  because of problems i n  
tag  recovery l o c a t i o n  in format ion prov ided by the  f l e e t  and l ack  o f  c u r r e n t  
k ing  crab f i she r ies .  Lower Cook I n l e t  k i n g  crab m i g r a t i o n  s tud ies  conducted 
p r i o r  t o  the  index survey occurred i n  1961-63 (Powel 1  1963). Changes i n  d i s -  
t r i b u t i o n  may have occurred over  t he  pas t  2  decades, r e q u i r i n g  an update i n  
de ta i  1  ed migra tory  movement of k i n g  crab. 

The program t o  examine female crab has been successful, a l though the  r e l a -  
t i o n s h i p  between inc idence and s i z e  o f  egg c lutches and l e g a l  male abundance 
i s  undef ined i n  Cook I n l e t .  
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