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ABSTRACT 

The pi lot  trawl survey program to assess Tanner Crab, Chionoecetes ba i rd i ,  
population in the Western Gulf of Alaska continued in 1983. Surveys were 
completed in the North Mainland fishing section of the Kodiak Management 
Distr ic t ,  the Chignik Management Distr ic t ,  and Pavlof Bay of the South Pen- 
insula Management District .  Some ef for t  was directed t o  the qeustion of 
sampling intensity with inconclusive results.  Sampling ef for t  was greater 
than on previous surveys. Valuable information was gained on prerecruit 
males in a l l  areas surveyed. Declining recruitment can be expected in the 
North Mainland and Chignik areas in 1984, 1985, and 1986. Increasing recruit-  
ment can be expected in Pavlof Bay during the same period. Reproductive con- 
dition of females appears heal thy in a l l  trawl survey areas. Population 
indexing surveys using pots were conducted in the Kodiak and South Peninsula 
Management Distr ic ts  in 1983. In Kodiak, sane stocks of legal s ize crabs 
showed increases i n re lat ive abundance while other stocks experienced decl ines. 
District-wide the index of legal s ize crabs showed a s l ight  increase (+ 7%) .  
Kodiak female reproductive condition looked healthy in 1983. The pot survey 
in the South Peninsula Management Distr ic t  covered less than the normal area 
because of time constraints. In the area surveyed some stocks showed increases 
in legal crab abundance while other stocks showed declines over 1982. The 
district-wide increase of 16% was probably misleading since the offshore areas 
where recruitment has been poor in recent years was not surveyed. Female repro- 
ductive condition in the South Peninsula looked good in 1983. Size frequency 
information in the two d i s t r i c t s  shows a highly variable recruitment picture 
for  the foreseeable future in the substocks surveyed. Continued studies on 
Black Mat Syndrome (Trichomaris invadens) show that the incidence of the disease 
declined in the Kodiak commercial catch in 1983 while increases were seen in 
some areas of the d i s t r i c t  in the pot survey samples. The disease seems to be 
more common in sublegal crabs than in legal size males and in oldshell indivi- 
duals rather than in newshell crabs. This may be the resul t  of a higher fishing 
mortality infl  icted on the oldshell 1 egal crab population (accumulated effect  
over several commercial seasons). Adult females show a higher incidence of th i s  
disease, a probable resul t  of the terminal molt to maturity. 

KEY WORDS : Tanner crab, Chionoecetes bairdi  , trawl survey, population i ndex, 
Western Gulf of Alaska, Black Mat Syndrome. 



EXPLANATION OF TERMS 

Newshell (NS) 

01 dshe l l  (0s) 

Very Oldshell  ( 0 s )  

Mo1 t i n g  

Skip molt 

Crab Measurements 

S i ze  and Age Groups: 

Prerecru i  t Fours 

Prerecru i  t Threes 

Prerecru i  t Twos 

Prerecru i  t Ones 

Recru i t  Leaals 

P o s t r e c r u i t  Legals 

Total Legals 

- Hard exoske le ta l  animals. The dorsal  s i d e  of  
the carapace is brownish-red. No apparent  
s c r a t ch ing  on vent ra l  s i de .  Epifauna i s  absent  
o r  1 imi ted. Dactyl i , pterygostomial and branch- 
i a l  sp ines  sharp.  

- An apparent  skipmolt. Carapace is  hard and 
brownish. The tho rac i c  sternum and ventera l  
s i d e s  o f  the l egs  have obtained numerous 
s c r a t ches  and abras ions .  Dac ty l i ,  pterygos- 
tomial and branchial  sp ines  a r e  worn. Epifauna 
may be present .  

- An obvious skipmolt.  Carapace is hard,  dark 
t o  b lack ish .  Thoracic sternum and vent ra l  s i d e  
of l e g s  w i t h  mu l t i p l e  s c r a t ches  and abrasions.  
Underside o f  l e g s  may be dark yellow-brown. 
Dactyl i , pterygostomial and branchial  sp ines  
heavi ly  worn. Epifauna usua l ly  presen t ,  e.g. 
l a r g e  barnacles .  

- All physiological  events  lead ing  up t o  ecdys is ,  
including ecdysis .  

- A c rab  which has no t  molted i n  more than 12 
months. 

- A l l  c r ab  measurements, e.g. c 69 mm, r e f e r  t o  
carapace width (CW) unless  oTherwise noted. 

- Male Tanner c r abs  < 69 mm i n  carapace width and 
4 o r  more molts frzm a t t a i n i n g  lega l  s i ze .  Note 
t h a t  this group inc ludes  p r e r e c r u i t  f o u r ,  f i v e ,  
s i x  and younger c rabs ,  but  a r e  r e f e r r ed  t o  a s  
p r e r e c r u i t  f o u r s  here in .  

- Male Tanner c rabs  70-91 mm i n  carapace width 
and 3 molts from a t t a i n i n g  l ega l  s i z e .  

- Male Tanner c rabs  92-114 mm i n  carapace width 
and 2 molts from a t t a i n i n g  l ega l  s i z e .  

- Male Tanner c rabs  115-139 mn i n  carapace width 
and 1 molt from a t t a i n i n g  l ega l  s i z e .  

- Newshell male Tanner c rabs  140-164 m i n  ca ra -  
pace width,  r ec ru i t ed  t o  lega l  s i z e  i n  y e a r  of 
capture .  

- Oldshel l  and very o ld she l l  male Tanner c r abs  
140-164 mm and a l l  males > 164 mm i n  carapace 
width. Have been l ega l  s i z e  a t  l e a s t  one year .  

- Male Tanner c r a b s '  139 rm i n  carapace width. 



PILOT TRAWL SURVEY 

Introduction 

One of the responsibi l i  t i e s  of the Alaska Department of Fish and Game (ADF&G) i s  
the assessment of red k i n g  crab ( P a r a l i t h o d e s  c a m t s c h a t i c a )  and Tanner crab 
(Chionoecetes b a i r d i )  stocks in the Western Gulf of Alaska. Data obtained from 
the assessment program are  used to estimate the annual abundance of legal male 
crabs and predict recruitment trends 2 to 4 years in advance o f  crabs attaining 
commercial size.  These estimates and predictions are uti l ized by the ADF&G to 
establish annual harvest levels and harvesting s t rategies  i n  order to obtain 
optimum yield under management policies enacted by the Alaska Board of Fisheries 
and the North Pacific Fishery Management Counci 1 (NPFMC) . 
In 1972 an experimental crab stock assessment program was begun which used special 
crab pots to simultaneously collect k i n g  and Tanner crabs. The experimental 
design called for  sampling the crab stocks th rough  one l i f e  cycle of crabs, 
roughly 8 t o  10 years, so that  the method could be adequately tested and evalu- 
ated. The tenth year of the crab pot index program was completed i n  August  1982. 
Some factors associated w i t h  using pots as a sampling tool for  the Tanner crab 
have been identified: (1) Catchability of crabs i s  variable and dependent on 
crab s ize ,  attraction to a given bai t ,  and ab i l i t y  to  escape from a pot they have 
entered; (2)  Determining the fishing power of a pot(s)  or fraction of the popula- 
tion captured per u n i t  time and area i s  a complex and d i f f i cu l t  task for  which 
current methodologies have produced variable resul ts ;  and (3)  Tanner crab behav- 
ioral t r a i t s  are such that  crabs one or more years away from entering the fishery 
do not appear t o  be captured by successive surveys in a manner reflecting the i r  
subsequent predicted abundance as recruits.  

Whereas pots have his tor ical ly  been used to  assess crab stocks i n  the Gulf of 
Alaska, trawls have successfully been used by the National Marine Fisheries 
Service (NMFS) to assess crab stocks in the Bering Sea (Reeves 1979). The need 
for  better assessment data, particularly f o r  prerecui t Tanner crab, has generated 
interest  in the use of trawls as a management tool i n  the Western Gulf of Alaska. 
An experimental crab stock assessment program was devised whose overall objectives 
were as follows: (1)  Test the feas ib i l i ty  of using trawls to assess the abundance 
of Tanner crab stocks i n  certain areas of the Western Gulf of Alaska where l i t t l e  
or no stock assessment information i s  available; (2) Continue th i s  feas ib i l i ty  
study fo r  several years to determine the reproducibility in terms of estimating 
legal male abundance and predicting recruitment trends; and (3)  Evaluate the 
practicabili ty and cost effectiveness of using trawls i n  place of current pot 
assessment surveys by simultaneously surveying certain key areas using both 
methods . 
Methods and Procedures 

The NMFS has had some success in assessing crab stocks i n  the Bering Sea using 
trawls. In the hope of minimizing sampling problems we util ized gear similar to 
that  used by NMFS (Otto e t  a l .  1979). The net used was a 400 mesh eastern o t t e r  
trawl w i t h  a 27.4 m headrope and a 21.3 m footrope. I t  was constructed of 36 
thread 10.2 cm mesh in the wings, 60 thread 8.9 cm mesh i n  the intermediate, and 
a 96 thread 3.2 cm mesh codend 1 iner. Headrope flotation was provided by eighteen 



20.3 cm diameter f l oa ts .  The b r i d l e  consis ted o f  45.7 m dandylines (18.3 m 
s ingle,  27.4 m double). The doors measured 1.5 x 2.1 m, were o f  As to r i a  "V "  
type and weighed 340 kg apiece. This t raw l  has an e f f e c t i v e  n e t  width (path 
swept) o f  about 12 m. 

During the summer of 1983 t raw l  surveys were conducted i n  t he  North Mainland 
f i s h i n g  sec t i on  o f  t h e  Kodiak Management D i s t r i c t ,  t he  Chignik Management 
D i s t r i c t ,  and the  Pav lo f  Bay area o f  the  South Peninsula D i s t r i c t  (F igure 1 ). 

Each s t a t i o n  consis ted o f  one 30-minute tow (Appendix Table 1) .  Upon r e t r i e v a l  
of the  ne t  the  catch was weighed t o  the nearest k i logram us ing  an e l e c t r o n i c  
crane scale. The contents o f  the n e t  were emptied onto the deck and a l l  Tanner 
and k ing  crabs were separated from the catch. The remainder o f  the  catch was 
sampled by bot tomf ish research b i o l o g i s t s .  Among the  numerous observat ions made 
on the  catch, data was obta ined on the  number o f  species captured, t h e i r  r e l a -  
t i v e  abundance and r e l a t i v e  weights. Tanner crabs were separated by sex, weighed, 
counted, aged, and i n  most cases carapace w id th  (CW) was measured (F igure 2). E t  
should be noted t h a t  t he  weights f o r  Tanner crab were obtained by weighing a l l  
i n d i v i d u a l s  captured w h i l e  t he  weights o f  many o ther  captured species were 
obtained from randomly selected subsamples o f  the  catch a f t e r  removal o f  t he  
Tanner crab and c e r t a i n  other  species. Other p e r t i n e n t  data were c o l l e c t e d  on 
egg c l u t c h  s i z e  such as percentage f u l l n e s s  o f  t he  brood chamber and egg condi- 
t i o n .  The presence o r  absence o f  Black Mat Syndrome on the  exoskeleton was noted. 
I n  1983 tagging was n o t  conducted on the t r a w l  surveys. 

The boat  chartered f o r  t he  1983 t raw l  survey was the  27 m dragger F/V ROYAL 
BARON. 

Upon r e t u r n i n g  t o  Kodiak the Tanner crab catch was standardized and i s  expressed 
as the number of crabs captured per 1.85 km (1  nm) towed. The data was s t r a t i -  
f i e d  (by depth) and popu la t ion  est imates f o r  var ious s i z e  and age groups o f  
Tanner crab were generated us ing the standard area-swept technique (Colgate and 
Hicks 1982). 

Using the  r e s u l t i n g  populat ion estimates, p red i c t i ons  were made f o r  the  l ega l  
s ized crabs t h a t  would be a v a i l a b l e  f o r  the  subsequent commercial f i s h i n g  season. 
These p red i c t i ons  assumed an annual na tura l  m o r t a l i t y  r a t e  of 20% and a resource 
e x p l o i t a t i o n  goal o f  40%. Because of t he  h igh  incidence o f  s k i p  mo l t i ng  i n  male 
Tanner crabs 2 11 5 CW ( i  . e. , prerecui  t ones and 01 der )  , pred ic t i ng  recru i tment  
i s  t e n t a t i v e  and somewhat complex. I n  order  t o  take the  sk ipmol t ing  i n t o  account 
the fo l low ing formula was used t o  p r e d i c t  recru i tment  i n t o  a f u t u r e  f i shery .  

Newshell d s 140-164 mm Recruitment Coef f i c ien t  (RC) = 
Newshell d s 140-164 mm + Oldshel l  d s 115-139 m 

Recruitment = RC x A 

where RC = recru i tment  c o e f f i c i e n t  (from above) 

A = popu la t ion  est imates o f  115-139 mm males 

t imes 0.72 ( o r  13 years su rv i va l  w i t h  an 

annual na tura l  m o r t a l i t y  r a t e  o f  20%) 







Results and Discussion 

The following are  results from the 1983 trawl survey in the North Mainland fish- 
ing section of the Kodiak Management Distr ic t ,  the Chignik Management Distr ic t ,  
and the Pavlof Bay area of the South Peninsula Management District .  

Kodiak Management Distr ic t  - North Mainland, 1983: 

The North Mainland fishing section of the Kodiak Management Distr ic t  was the 
only area of this  d i s t r i c t  surveyd in 1983. 

I t  i s  comprised of a1 1 waters between 58O00' and 58O51 ' N.  l a t .  west of a 1 ine 
from 58'51' N.  l a t . ,  15Z045' W. long. to  58" N.  l a t . ,  154" W.  long. The area 
has been s t r a t i f i ed ,  by depth, into three s t ra ta ,  two of which are  surveyed 
(Figure 3) .  Stratum I1 i s  the area from 36.5 m t h r o u g h  146.1 m on the west 
side of the North Mainland fishing section. Stratum I11 i s  the area from 146.2 m 
to the boundary of the fishing section (approximately the midline of northern 
Shelikof S t r a i t ) .  The survey area i s  2334 km2. 

Forty-one tows were successfully completed on the 1983 North Mainland survey 
(Figure 3) .  Of these, 36 tows were used to generate survey population estimates 
which i s  a sampling intensity of one tow per 64.8 km2 of potential crab habitat. 

Overall, 3,604 Tanner crabs were captured on the 1983 North Mainland trawl survey 
(Table 1 ) .  Of these 2,762 (76.6%) were male, while 842 (23.4%) were female. 
Each of the 41 tows produced some Tanner crab. Female catches varied from a low 
of 1 per 1.85 km in tow 31 to a high of 152 individuals in tow 39. Adult females 
were most concentrated in the area of tows 27 and 39 in the northern section of 
Stratum I1 (Figure 3) .  Male catches varied from a low of 6 in tow 17 to a high 
of 284 male crabs in tow 4. Most of the good catches (more than 100/1.85 km) of 
male Tanner crabs came from Stratum I1 while the offshore, deeper area of Stratum 
I11 tended t o  produce fewer crabs. 

Looking a t  the male portion of the catch (Table 2 )  i t  i s  readily apparent that  
the majority of crabs captured on the North Mainland survey were prerecuit ones 
with 43.4% of the total  (1,199 individuals). The percentage of the total  male 
catch that  were legal s ize was 19.7% which i s  the highest since we began survey- 
ing the area in 1980. W i t h i n  the legal s ize  crab group, the recrui t  crab portion 
accounted for 88.8% of the total  legals captured. Thus the fishable population 
in the North Mainland fishing section i s  almost to ta l ly  dependent on recrui t  class 
crabs to  support i t s  commercial fishery. 

The she1 1 age makeup of the male catch (Table 3 )  shows the preponderance of crabs 
were newshell individuals a t  the time o f  the North Mainland trawl survey. One 
interesting feature i s  the relatively high percentage of prerecruit two males 
that  are  oldshell individuals (skipmolts), 16.9%. This i s  almost twice as high 
as the level observed in 1982 when 9.1 % of the prerecrui t two crabs were oldshell. 
Skipmolting in the subadult Tanner crab population does not seem to be a common 
phenomenon. Since a portion of the prerecruit two crab group i s  sexually mature, 
i t  may be that  we are  observing an increase in skipmol t ing in that  portion. How- 
ever, i t  should be noted that  skipmolting in the prerecruit one crab group has 
not shown a corresponding increase in the percentage of crabs that  are oldshell. 
Essentially a l l  of the males in th i s  group should be mature. I t  will be interesting 



F i g u r e  3, Tow loca t ions  i n  t h e  N o r t h  Mainland f i s h i n g  s e c t i o n ,  9983 Kodiak 
Management D i  strict  t r a w l  survey. 
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Table 1. Number o f  Tanner crabs, Chionoecetes b a i r d i ,  captured pe r  1.85 km by sex, s i ze ,  and age group' i n  
the North Mainland f i s h i n g  sec t ion ,  1983 Kodiak Management D i s t r i c t  t r a w l  survey. 

Tow Juv. Adu l t  To ta l  P re recru i  t Prerecru i  t Prerecru i  t Prerecru i  t Rec ru i t  Pos t rec ru i  t To ta l  To ta l  To ta l  
No. ? ? Females Fours 8 Threes d Twos d Ones Legals d Legals 8 Legals d Males Crab 
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Table 1. Number o f  Tanner crabs, Chionoecetes ba i rd i ,  captured p e r  1.85 kn by sex, s i ze ,  and age group1 i n  
t he  No r th  Mainland f i s h i n g  sec t ion ,  1983 Kodiak Management D i s t r i c t  t r a w l  survey (cont inued) .  

Tow Juv. Adu l t  To ta l  P re recru i  t Prerecru i  t Prerecru i  t Prerecru i  t Rec ru i t  Pos t rec ru i  t To ta l  To ta l  To ta l  
No. ? ? Females Fours ff Threes d Twos d Ones d Legals d Legals d Legals d Males Crab 

To ta l  264 578 842 279 300 459 1,199 484 6 1 545 2,762 3,604 
I 

II l See "Explanat ion o f  Terms" f o r  d e s c r i p t i o n  o f  s i z e  and age groups. 



Table 2. Number of ma1 e Tanner crabs, Chionoecetes bairdi ,  captured per 1 .85 
km by s ize,  age group, and percent total  male catch in the North 
Mainland fishing section, 1983 Kodiak Management Distr ic t  trawl 
survey. 

Group' Number % 
Percent 

of Legals 

Prerecrui t Fours 

Prerecruit Threes 

Prereerui t Twos 

Prerecru-i t Ones 

Recrui t Legals 

Postrecrui t Lega 1 s 

Total Legals 

Tsta l Ma1 es 

Number of Tows 4 1 

See "Explanation of Terms" f ~ r  Tanner crab s ize and age distribution. 



Table 3. Number and percent  t o t a l  male Tanner c rabs ,  Chionoecetes bairdi, 
measured by s i z e ,  age group, and exoske le ta l  age i n  t h e  North 
Mainland f i s h i n g  s e c t i o n ,  1983 Kodiak Management D i s t r i c t  trawl 
survey. 

N S 0 s  VOS 
Group1 No. % No. % No. % Total 

Prerecrui  t Fours 252 99.6 1 0.4 0 - 253 

P r e r e c r u i t  Threes 271 98.9 3 1.1 0 - 274 

Prerecrui  t Twos 357 81.7 74 16.9 6 1 .4  - 437 

Prerecrui  t Ones 970 83.5 188 16.2 4 0 .3  1,162 

Recru i t  Legals 472 100.0 N A - N A - 472 

Pos t r e c r u i  t Legal s 24 40.7 34 57.6 9 1.7 59 

Total Legals 496 93.4 34 6.4 1 0.2 531 

Total Males 2,346 88.3 300 11.3 11 0.4 2,657 

NS - Newshel 1 
OS - Oldshell  

VOS - Very Oldshell  



to see i f  the amount of skipmol t i n g  seen i n  the prerecrui t two group continues 
to increase in 1984. One other possibil i ty i s  that  the incidence of prerecruit 
males w i t h  Black Mat Syndrome, which tripled i n  1983 (from 2.1% i n  1982 to 6.9% 
i n  1983), may be responsible for the increase i n  the observed skipmoltinq. 

One way of examining reproductive potential i s  by observing the relat ive egg 
clutch s ize of' females. In the North Mainland fishing section (Table 4 )  females 
w i t h  fu l l  egg clutches (90-100% f u l l )  accounted for  57.1% of the total  adult 
females captured in the 1983 survey. I f  females with partial  egg clutches are  
included, 99.1% of the adult females had egg clutches. This i s  s l ight ly higher 
than the 1982 survey on which 96.7% of the adults had egg clutches. Hence, i n  
terms of relat ive egg clutch s ize a t  the time of the survey, the adult female 
Tanner crab population in the North Mainland fishing section i s  apparently in 
good condition, reproductively. Of the f ive  barren adult females measured on 
the 1983 survey (Table 4) ,  two were 01dsheli individuals and had active ovaries. 
One had old sperm i n  the spemathecae indicating tha t  i t  had not been mated during 
the previous mating period and had not used the stored sperm to produce an egg 
clutch. The other barren oldshell individual had what appeared to be fresh sperm 
in the spermathecae and new mating marks indicating that  she had mated recently. 
She look heal thy in every respect save the absence of an egg clutch. The three 
very oldshell barren females had inactive ovaries and old sperm i n  the sperma- 
thecae. One of these crabs may have been barren because of the presence of Black 
Mat Syndrome, b u t  the other two had no evidence of the disease and were probably 
barren due to senesence. 

One reason to develop a trawl survey fo r  Tanner crab population assessment was 
the desire to  Qbtain information on sublegal sized crabs which would aid the 
Department in predicting future recruitment trends. The s ize frequency d i  stribu- 
tion sf crabs captured on the 1983 North Mainland survey (Figure 4 )  indicates an 
interesting trend i n  future recruitment. There i s  apparently a relatively strong 
year class of prerecrui t one (115-139 mm CW) crabs the bul k of which should molt 
in 1984 and be available for  harvest during the 1985 cormercial fishery. If a 
large portion of th i s  cohort skip molts i n  1984, i t  should then be available for  
harvest i n  1986. A t  th is  point the recruitment picture beyond 1985 looks poor, The 
prerecrui t two (92-114 mm CW) and prerecrui t three (70-91 mn CW) year classes 
showed l i t t l e  strength on the 1983 N~rth Mainland survey. I t  i s  not feasible 
to assess population trends beyond the prerecruit three year class since crabs 
smaller than 88 mm CW are  not fu l ly  vulnerable to  the trawl gear used on the 
survey. I t  should also be noted tha t  s ize frequency data can be misleading if 
crab distribution i s  highly clumped by year class in which case survey design 
cou 1 d be the determining factor i n  the apparent population structure observed. 

Year class strength of adult female Tanner crabs (approximately 80 mm CW) i s  more 
d i f f i cu l t  t o  assess from s ize  frequency data (Figure 5 )  since the terminal molt 
%Q maturity causes a clumping of a1 1 adul t year classes by she1 1 age a t  a point 
when the crabs have just become fu l ly  vulnerable to  the trawl. In general, the 
s ize frequency data suggests a decline i n  the female population from previous 
surveys in the North Mainland fishing section (Colgate and Hicks 1983). Hope- 
ful ly ,  the decline i s  an a r t i f a c t  of survey design rather than an accurate reflec- 
tion of the female population i n  the survey area. Sampling in 1984 may help us 
define the population strength more clearly. 

Population estimates for  female and v a r i ~ u s  s ize and age groups of male Tanner 
crabs were calculated us ing  the standard area swept technique (Table 5).  In 
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Figure 5. Carapace width frequency of female Tanner crabs, Chionoecetes bairdi, 
measured from the North Mainland fishing section, 1983 Kodi a k  Manage- 
ment Dis t r ic t  trawl survey. 



Table 5, Population es t imates  f o r  female and various s i z e  and age groups ~f 
male Tanner crabs,  Chionoecetes b a i r d i ,  i n  t h e  North Mainland f i s h -  
ing sec t ion ,  1983 Kodiak Management D i s t r i c t  trawl survey. 

91 983 
Group Population Estimate 9 percent  e r r o r  

2 Juveni le  590,851 crabs t 25.0% 

9 Aclul t 1,428,132 crabs c 27.6% 

9 Total  2,019,706 crabs 2 22,4% 

P r e r e c r u i t  Fours 

Prerecrul  t Threes 

Prerecrui  t Twos 

Prerecrui  t Ones 

Weerui % Legal s 

Pss t r ec ru l  t Legals 

Total Legals 

Total  

681,402 crabs 2 32.4% 

724,299 crabs 2 42 -4% 

941,062 crabs t 19.6% 

2,386,288 crabs c 18.3% 

1,099,312 crabs c 20.3% 

142,696 crabs 9 18.8% 

1,240,495 crabs c 19.4% 

5,965,091 crabs 5 15.4% 

-- - - - -- - -- -- - 

Number of tows 



genera1 , the percentage e r rors  around the population estimates are  re1 a t ive ly  
low which i s  encouraging. The 1983 survey was the most intense survey conducted 
t o  date in the North Mainland fishing section. The survey indicated a to ta l  
legal population of 1,240,415 crabs which should provide a 1984 commercial har- 
vest  of 1.24 million 1b (562.5 m t )  a t  an exploitat ion r a t e  of 0.4 and an average 
crab weight of 2.5 1b (1.1 kg). 

Recruitment predictions from the 1982 North Mainland survey were not confirmed 
by the 1983 survey resu l t s .  Using a recruitment coeff ic ient  (RC) of 0.69 to  
account f o r  skip molting in  the  prerecrui t one crab group, the 1982 population 
estimate fo r  rec ru i t  crabs a t  the s t a r t  of the 1984 fishery was 3,376,102 crabs. 
The 1983 survey population estimate of r ec ru i t  crabs a t  the s t a r t  of the 1984 
fishery (including a natural mortal i ty of 0.1 ) was 987,581 crabs, roughly three 
and a half times lower than the population estimate of 1984 r ec ru i t s  from the  
1982 survey. One tow (tow no. 13, Colgate and Hicks 1983) on the  1982 North 
Mainland survey accounted fo r  approximately 30% of the prerecrui t  one and recruit 
population estimates. The contribution of this tow may have been i n  large par t  
responsible f o r  population estimates which were too high fo r  those crab groups 
i n  1982. One indication t ha t  this  was the case was the 1983 fishery which did 
not corroborate the 1982 survey resu l t s .  The f ishery produced 838,624 crabs 
which was roughly 120,000 crabs shor t  of the preseason forecast .  The postseason 
Leslie population estimate i n  1983 (Figure 6) indicated a legal s i z e  crab popula- 
t ion of 1,739,196 crabs (r2 = .741) which was substant ia l ly  below the  survey 
population estimate of 2,392,762 crabs. I t  i s  in teres t ing t o  note t ha t  i f  tow 
13 ( the  "problem" tow mentioned above) i s  eliminated from the 1982 survey data,  
the population estimate of legal s i z e  crabs would have been 1,672,700 crabs a t  
the s t a r t  of the 1983 commercial f i shing season. This estimate i s  much closer 
to  the population indicated by the postseason Lesl i e  estimate (1,739,196 crabs) .  
The problems t ha t  we a r e  seeing i n  our  survey population estimates may be a 
matter of tow dis t r ibut ion i n  the survey area. 

In an e f f o r t  to  dist inguish differences i n  crab dis t r ibut ion within re la t ive ly  
small spat ia l  areas,  six tows were made a t  d i f fe ren t  depths w i t h i n  an 86 km2 area 
(tows 33 through 38, Figure 3) .  Looking a t  those s i ze  and age groups which a re  
fu l l y  vulnerable t o  the  trawl gear (Figure 7) i t  seems as though depth was 
important when considering the  catches of prerecrui t  two and prerecrui t  one 
ma1 e crabs, b u t  r e la t ive ly  unimportant when considering the catches of 1 egal 
s i z e  males and adul t  females. In the f i r s t  instance catches o r  prerecruit  one 
and two males a t  73 fathoms ( f m )  or  533 rn were a t  l e a s t  twice as  large a s  a t  the  
other tow depths. The number of points (6 )  i n  the study did not lend i t s e l f  to 
s t a t i s t i c a l  analysis so plots of the four crab group catches on the 1982 and 1983 
North Mainland surveys were made by depth (Figures 8 and 9) to  see whether or not 
the pattern seen in the  s i x  tow study i n  1983 (Figure 7) prevailed over the en t i r e  
survey area. In general, catches of prerecrui t one crabs i n  1982 and 1983 were 
highest from depths within the 40 t o  80 m (73 to  146 m) range in the study area 
while catches from depths greater  than 90 fm (165 m )  were lower. W i t h  the excep- 
t ion of one catch of 136 crabs a t  100 fm (183 m), resu l t s  were similar  f o r  the 
prerecrui t  two s i ze  group. I t  should be noted tha t  the highest catches of pre- 
rec ru i t  ones i n  1982 (679 crabs/1.85 km) and 1983 (206 crabs/1.85 km) were from 
56 and 47 fm (102 and 88 m ) ,  respectively. The high catch i n  the  s i x  tow study 
area was 101 crabs a t  73 fm (133 m). For prerecrui t  twos, the l a rges t  catch in 
1982 was 191 crabs a t  70 fm (128 m) and i n  1983 the 90 crab catch from the 73 f m  
tow (133 m )  in  the six tow study area was the highest. I t  seems tha t  the higher 
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Figure 7. Catch of adult female and three s ize and age groups- of male Tanner crab, 
Chionoecetes bairdi ,  in s ix  closely spaced trawls of increasing tow 
depth in the North Mainland fishing section, 1983 Kodiak Management 
Bi s t r i  c t  trawl survey. 
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Figure 8. Catch by tow depth of prereeruit one ( t o p )  and two (bottom) male Tanner 
crabs, Chionoecetaa bczirdi, on the 1982 ( a ) and 1983 ( Q )  trawl surveys 
i n  the North Mainland fishing section, Kodiak Management District. 
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Figure 9. Catch by tow depth of legal male ( top) and adult  female (bottom) Tanner 
crabs, Chionoecetes bairdi, on the 1982 ( ) and 1 983 ( ) trawl 
surveys in  the North Mainland f ishing section,  Kodiak Management 
Dis t r ic t .  



catches o f  crab i n  these two s i z e  groups tend t o  be encountered i n  t he  40 t o  80 
f m  (73 t o  146 m) range, t he  v a r i a b i l i t y  i n  catches between tow depths i n  the  
study area (F igure 7)  may be more a t t r i b u t a b l e  t o  d i s c o n t i n u i t i e s  i n  h a b i t a t  
causing crab aggregations, than t o  spec i f i c  d i f ferences i n  depth. The same can 
be sa id  of the catches of l ega l  s i z e  males and a d u l t  females (F igure 9). Poor 
catches of crabs were observed over the  e n t i r e  range o f  depths towed dur ing  the  
survey. While the high catches may tend t o  be observed more o f t e n  w i t h i n  a cer- 
t a i n  depth range, they are  n o t  l i m i t e d  t o  depths w i t h i n  one 20 o r  40 f m  (37 t o  73 
m) depth range. This suggests t h a t  w i t h i n  the  depth range o f  the  North Mainland 
f i s h i n g  sect ion, depth, per  se, i s  no t  a l i m i t i n g  f a c t o r  f o r  the  d i s t r i b u t i o n  o f  
crabs i n  the f o u r  groups examined. 

Chigni k Management D i s t r i c t ,  9983: 

The 1983 t rawl  survey i n  the Chignik Management D i s t r i c t  marked the t h i r d  year  t h e  
Department has surveyed the  area. P r i o r  t o  1981 no crab assessment work was done 
i n  the D i s t r i c t .  

I n  1983 approximately 7,865 km2 of p o t e n t i a l  crab h a b i t a t  was surveyed (F igure 10) 
w i t h  an o v e r a l l  sampling i n t e n s i t y  o f  one tow per  119.2 km2. The survey area was 
increased by 973 km2 over the 1982 survey. The sampling i n t e n s i t y  i n  1982 was one 
tow per  114.9 km2. 

Overal l  2,848 Tanner crab were captured on the  1983 Chigni k t rawl  survey (Table 6) .  
O f  these 1,625 (57.1%) were male w h i l e  1,223 (42,9%) were female. Only f o u r  o f  t he  
72 successful ly completed tows produced no crab. Female catches va r ied  from a low 
o f  zero crabs per  1-85 km f o r  many o f  the  tows t o  419 i n d i v i d u a l s  i n  tow 900 i n  
Cast le Bay. Adu l t  females were most concentrated i n  Chignik Bay (tows 94-980) and 
i n  the west p o r t i o n  of the  D i s t r i c t  o f f sho re  (tows 50-55). Male catches va r ied  
from a low o f  zero a t  f i v e  o f  the s ta t i ons  t o  a h igh  o f  280 i n d i v i d u a l s  a t  tow 100 
i n  Cast le Bay. The h ighes t  catches o f  males occurred i n  the nearshore areas w i t h  
Chigni k, Kuju l  i k, Kuiukta, and Ivanof  Bays (F igure 18) along the area west o f  
M i  t ro fan ia  I s l a n d  (F igure 11 ) producing the  l a r g e s t  catches. 

Looking a t  the  male p o r t i o n  o f  the catch (Table 7 )  i t  i s  apparent t h a t  the  smal ler  
crabs, p r e r e c r u i t  fours, comprised the  l a r g e s t  p o r t i o n  o f  t he  t o t a l  male catch, 
34.9%. P r e r e c r u i t  threes were the nex t  most abundant group w i t h  20.7% o f  the  
t o t a l .  P r e r e c r u i t  one and l ega l  s ized males each comprised l ess  than 20% o f  the  
t o t a l ,  w i t h  16.4% and 18.5%, respect ive ly .  O f  the l e g a l  s i z e  p o r t i o n  o f  the catch, 
73.3% were r e c r u i t s  w h i l e  26.7% were pss t rec ru i t s .  

The she1 1 age makeup o f  the  ma1 e catch (Table 8) shows the preponderance o f  crabs 
were newshell i n d i v i d u a l s  a t  the t ime o f  the  Chignik t rawl  survey. As one would 
expect, the  subadul t p o r t i o n  of the  male p ~ p u l a t i o n  (much o f  the prerecru i  t two 
crabs and smal le r )  showed the l e a s t  amount o f  skipmol t i ng .  Prerecru i  t one and 
p o s t r e c r u i t  l ega l s  showed the  h ighest  amount o f  sk ipmol t ing w i t h  45.5% and 53.2% 
of the crabs having skipped the  previous molt., respect ive ly .  I n  1982, on ly  29.5% 
of the p r e r e c r u i t  one crabs were o ldshe l l  so the  amount o f  sk ipmol t ing  almost 
doubled i n  the  in te rven ing  year. 

Looking a t  the  r e l a t i v e  egg c l u t c h  s i z e  of the  female p o r t i o n  sf  the  catch (Table 
9) i t  seems as though the a d u l t  female populat ion i n  the Chignik area was i n  
heal t hy  condi t ion,  reproduct ive ly ,  a t  the  t ime s f  the  3 983 survey. Seventy-eight 
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Figure 10. Area surveyed and tow loca t ions ,  1983 Chignik Management D i s t r i c t  trawl 
survey. 
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Tab le  6. Number o f  Tanner c rabs,  C h i o n o e c e t e s  b a i r d i ,  c a p t u r e d  p e r  1.85 km b y  sex, s i z e ,  and age group, 1983 
Ch ign i  k Management D i s t r i c t  t r a w l  su rvey  ( con t inued) .  

Tow Juv. A d u l t  ~ o t a 1  ~ r e r e c r u i  t -  Pre rec ru i  t Pre rec ru i  t Pre rec ru i  t R e c r u i t  Pos t rec ru i  t To ta l  T o t a l  T o t a l  
No. ? P Females Fours * Threes * Twos * O n e s *  L e g a l s *  L e g a l s d  L e g a l s *  Males Crab 

78 
7 9 

0 
1 1 2 2 

80 1 
81 

1 1 
0 

82 1 1 2 4 4 4 1 5 13 15 
83 2 2 2 1 1 1 5 7 
84 1 7 9 2 2 7 1 3 4 15 2 3 
95 6 6 6 1 1 2 8 
f36 2 

14 
2 4 4 4 8 

87 17 11 28 17 1 2 6 26 5 4 
88 7 7 5 1 6 13 
89 1 1 8 7 40 39 15 5 4 109 110 
90 2 2 2 1 1 1 1 5 7 
91 1 1 2 1 1 8 8 16 18 20 
92 3 3 1 1 1 1 1 4 7 
9 3 1 1 1 1 4 5 7 7 14 2 5 26 

L 94 
0 

2 7 2 7 1 2 1 1 4 31 
a 95 14 10 24 7 10 10 9 9 1 10 4 6 70 

96 4 22 26 2 5 19 8 1 1 3 5 61 
97 1 4 5 1 5 fl 5 3 8 2 2 
98 1 5 II 3 8 4 2 6 18 24 2 7 
99 10 2 12 13 1 14 26 

100 359 60 419 84 164 24 6 1 1 2 280 699 
101 1 1 2 2 
102 2 2 2 
103 4 4 5 1 2 8 12 
104 4 1 1 1 1 2 8 8 
105 4 11 15 2 11 6 5 5 5 2 9 44 
106 13 10 23 5 29 5 4 7 2 9 5 1 74 
107 4 4 7 2 1 4 5 5 19 2 3 
108 15 3 18 10 7 5 12 2 14 3 4 52 
109 13 1 14 9 1 1 5 6 1 7 23 37 
110 11 8 19 10 4 1 2 12 1 13 30 49 
111 29 6 3 5 21 7 3 11 14 4 18 60 95 
112 9 15 24 8 2 16 2 18 28 52 
113 1 1 1 6 7 8 
114 13 1 14 7 1 1 2 3 3 6 17 31 

To ta l  884 339 1,223 567 337 156 26 7 2 20 80 300 1,625 2,848 
- 



Figure 9 9 .  Tow locat ions  i n  s i x  tow study areas w i t h  a l l  tows made a t  approximately the 
same depth, 1983 Chignik Management D i s t r i c t  t rawl  survey. Area depths 
var ied  from 65 t o  70 fathoms. 
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Table 7. Number and percent to ta l  male Tanner crabs, Chionoecetes b a i r d i ,  
captured per 1.85 km by size-age group and exoskeletal age, 1983 
Chi gni k Management Di s t r i c t  trawl survey. 

Percent 
Group Number % of Legals 

Prerecrui t Fours 567 34.9 

Prerecruit  Threes 337 20.7 

Prerecruit  Twos 

Prerecrui t Ones 

Recruit Legals 

Postrecrui t Legals 8 0 4.9 

Total Legals 300 18.5 

Total Males 1,625 100.0 

Number of Tows 7 2 



Table 8. Number and percent total male Tanner crabs, Chionoecetes bairdi, 
measured by size-age group and exoskeletal age, 9983 Chignik 
Management District trawl survey' 

PIS 0 S VOS 
Group No. O Flo . % No. % Total 0 

Prerecrui t  Fours 560 100.0 0 - 0 - 560 

Prerecrui t Threes 321 99.7 1 0.3 0 - 322 

Prerecrui t  Twos 1 36 88.3 14 9. % 4 2.6 1 54 

Prerecrui t  Ones 145 54.5 115 43.2 6 2.3 266 

Recruit Legal s 

Post recrui t  Legals 37 46.8 4 2 53.2 0 - 7 9 

Tgtal Legals 262 86.2 42 $3.8 0 - 304 

Total !.la1 ss 1,424 88.7 I72 10.7 10 0.6 1,606 
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percent of the adult females had brood chambers which were 2 75% f u l l .  I t  i s  
interesting that  90.9% of the adult females in 1982 had clutches which were 
2 75% fu l l .  Much of the difference can be attributed to a higher proportion 
of oldshell females in the 1982 catch (78.8%); oldshell females tend to have 
fu l l e r  egg clutches than newshell ( i  . e m ,  primiparous) females, 0% the three 
adult females that  were barren in 1983, two had active ovaries b u t  old sperm 
in their  spermathecae while the very oldshell individual had inactive ovaries 
and old sperm in the spermathecae. 

The s ize  frequency distributions fo r  male and female crabs measured on the 1983 
Chigni k trawl survey (Figures 12 and 13) show the absence of strong year classes 
of crabs for  the foreseeable future. The ma1 e s ize frequency data, i f  an accur- 
a te  reflection of year class strength in the population, indicates dismal com- 
mercial fishery prospects for the 1985, 1986, and 1987 commercial seasons a t  the 
very least .  The female s ize frequency distribution also shows poor year class 
strength. We will need to  closely monitor the reproductive eondi tion s f  the 
female population in the next few years. W i t h  the low adult male population 
present in the area i t  i s  possible we might see an increase in adult female barren- 
ness especially i f  a spatial separation of the two sexes occurs during the mating 
peri od. 

Population estimates for  female and various s ize and age groups of male Tanner 
crabs were calculated using the standard area swept technique (Table 10). In 
general the population estimates for  the various crab groups seem low particularly 
in l igh t  of past survey estimates (Colgate and Hicks 1983). Percentage errors do 
not appear to be exorbitantly high. The population estimate sf legal s ize crab 
in 1983 was only 575,079 individuals which i s  much lower than the population we 
expected to see according t o  the 1982 survey resul t s .  This i s  evident when one 
examines the recruitment prediction made from the population estimate of prerecruit 
ones observed in 1982 and the subsequent population estimate of recruits in 1983. 
Using a recruitment coefficient of 0.62 from the 1982 data the predicted recruit-  
ment of crabs expected on the 1983 survey (with 20% annual natural mortality) was 
1,542,580 crabs + about 18%. The actual population of recruits from a comparable 
survey area in 1983 was 390,662 crabs + 27%. This figure i s  almost Pour times 
lower than the predicted population estimate. Unfortunately, a preliminary analy- 
s i s  of fishery performance during the 1984 commercial season in the Chignik Manage- 
ment Distr ic t  tended to confirm the 1983 survey results.  I t  i s  unlikely that  there 
i s  a large population of legal s ize crabs in the Distr ic t  which was not encountered 
by the 1983 survey and subsequent commerci a1 fishery . Since the 1983 survey resul ts 
do not track well with the 1982 survey predictions we need t o  continue to  bet ter  
define the Tanner crab population distribution in the Chignik Management District .  

In an e f fo r t  to  determine possible variation in crab abundance within a relat ively 
small area of crab habitat a t  a particular depth, six closely spaced tows were 
taken within a 14 km2 area a t  an average depth of about 70 fm or  128 rn (Figure 
11). Catch rates for  those crab s ize groups which are highly vulnerable to  the 
trawl showed (Figure 14) considerable variation among the catches of 1 egal s ize 
and adult females, moderate variation among prerecruit one catches, and 9 i t t l e  
variation among prerecruit two crab catches. A comparison of the sample variances 
from the respective crab g roup  catches showed a higher variance between tows within 
the small study area than between tows taken a t  stations in the surrounding area 
(Figure 10, tows 44-45 and 101-106). I t  was thought that  a more intense sampling 
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Figure  12. Carapace w id th  frequency of male Tanner crabs, Chionoecetes bairdi, 
measured on t h e  1983 Chign ik  t r a w l  survey, Chign ik  Management D i s t r i c t .  
Dot ted l i n e s  separate s i z e  groups (see Exp lana t ion  of  Terns). 
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Figure 13. Carapace width frequency of female Tanner crabs, Chionoecetes bairdi, 
measured on the 1983 Chigni k trawl survey, Chigni k Management Bis- 
tri c t .  



Table 10. Population est imates  f o r  female and various s i z e  and age groups 
of male Tanner c rabs ,  Chionoecetes bairdi ,  i n  t he  Chignik Manage- 
m e n t  D i s t r i c t ,  1983 Chigni k Management D i s t r i c t  trawl survey. 

1983 
Group Population Estimate + percent e r r o r  

9 Juveni le  2,061,369 crabs + 36.3% 

9 Adult 1,390,849 crabs + 27.9% 

9 Total 3,455,005 crabs + 27.1% 

P r e r e c r u i t  Fours 1,443,098 crabs + 21 .7% 

Prerecrui  t Threes 

d P r e r e c r u i t  Twos 

P r e r e c r u i t  Ones 

Recrui t  Legals 

Pos t r e c r u i  t Legals 

Total Legals 

.r Total 

697,689 crabs + 46.7% 

420,773 crabs + 21.9% 

1,073,876 crabs + 18.2% 

362,255 crabs + 26.8% 

203,768 crabs + 21.6% 

575,079 crabs + 23.1% 

4,203,549 crabs + 17.13 

Number of tows 66 
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Figure 14. Catch of a d u l t  female and three s i z e  and age groups of male Tanner 
c rabs ,  Chiansecetes bairdi, i n  s i x  closely spaced tows a t  comparable 
depth i n  t he  Gkigni k Management Dis  t r s ' c t ,  1983 Chi gni k Management 
D% stri c t  trawl survey. 



scheme ( t h e  small s tudy a rea)  would p rov ide  a  b e t t e r  est imate o f  t h e  var iance.  
However, t he  oppos i te  occurred. I n  shor t ,  we d i d  n o t  do s u f f i c i e n t  work i n  t h e  
area t o  p r o p e r l y  address t h e  quest ions o f  w i t h i n - s t a t i o n  v a r i a b i l i t y .  We hope 
t o  address t h i s  ques t ion  aga in  du r i ng  t h e  1984 survey. 

Les l  i e  popu la t i on  est imates de r i ved  from the  1983 commercial f i s h i n g  season f o r  
the  Chign ik  Management D i s t r i c t  (F igure  15)  suggested a  lower  t o t a l  popu la t i on  
o f  l e g a l  s i z e  crab than t he  1982 survey popu la t i on  f o r  t he  same crab group. The 
L e s l i e  popu la t i on  es t imate  was 2,322,131 crabs w h i l e  the  1982 survey es t imate  
was 2,903,416 i n d i v i d u a l s  + 18.8%. The L e s l i e  es t imate  was ve ry  c l ose  t o  t h e  
lower  end o f  t h e  1982 survey popu la t i on  es t imate  when one accounts f o r  t he  per-  
centage e r r o r  (2,358,219 crabs) .  Al though t h e  L e s l i e  popu la t i on  est imate seems 
t o  con f i rm t h e  r e s u l t s  o f  t h e  previous survey, some cau t ion  should be exerc ised  
i n  drawing such a  conclusion. We had some i n d i c a t i o n  du r i ng  t h e  1983 commercial 
season t h a t  a  subs tan t i a l  amount o f  unders ize crabs were harvested. If t h i s  i s  
t he  case, then t h e  L e s l i e  popu la t i on  es t imate  conta ins a  p o r t i o n  o f  crabs t h a t  
were sublegal  i n  s i z e  and t he  es t imate  would be h i ghe r  than t h e  ac tua l  popu la t i on  
by t h a t  p ropo r t i ona te  amount. Th is  would l ead  one t o  conclude t h a t  t h e  1982 sur-  
vey popu la t i on  es t imate  o f  l e g a l  s i zed  crabs was t oo  high. I n  general ,  we have 
tended t o  assume t h a t  t h e  survey es t imate  i s  on t h e  low s i de  s ince  t h e r e  a re  few 
areas which produce commercial q u a n t i t i e s  o f  Tanner crab t h a t  we a r e  n o t  a b l e  t o  
survey because o f  the  bottom topography. However, ou r  est imates o f  i n i t i a l  base 
popu la t i on  s i z e  der i ved  from t h e  f i s h e r y  do n o t  seem t o  con f i rm  t h a t  assumption. 
We need t o  f u r t h e r  i n v e s t i g a t e  our  methods of analyz ing the  accuracy of our  surveys. 
Our L e s l i e  popu la t i on  es t imate  can be p rob lemat ic  i n  t h a t  we a r e  n o t  ab le  t o  
account f o r  d i f f e r e n c e s  i n  gear t ype  and f i s h i n g  method, e f f e c t s  o f  weather on 
ha rves t  r a t e  and o t h e r  f ac to r s  which migh t  skew t h e  data. 

South Peninsula Management D i s t r i c t  - Pav lo f  Bay Area, 1983: 

The Pav lo f  Bay area was t h e  o n l y  r eg ion  o f  t h e  South Peninsula Management D i s t r i c t  
surveyed i n  1983. I t  was t h e  f i r s t  t r a w l  survey o f  crab stocks conducted by t he  
Department i n  t he  area. The Pav lo f  Bay area i s  l oca ted  on t h e  Alaska Peninsula 
rough ly  between 161°40' and 162O00' W. long. and between 55"101 and 55" N. l a t .  
(F i gu re  1  ). The area was no t  s t r a t i f i e d  by depth f o r  the  1983 t r a w l  survey. 
However, a l l  tows were made i n  depths g rea te r  than 40 fm (73.2 m) due t o  t h e  
presence of l a r g e  amounts o f  Dungeness crab gear a t  shal lower  depths. The area 
surveyed was 322 km2. 

F i f t een  twos were success fu l l y  completed on t h e  1983 Pav lo f  Bay t r a w l  survey 
(F igu re  16). Fourteen o f  t h e  tows were used t o  generate crab popu la t i on  e s t i -  
mates which was a  sampling i n t e n s i t y  o f  one tow pe r  23 km* o f  p o t e n t i a l  crab 
habi t a t .  

Overa l l ,  4,394 Tanner crabs were captured on t he  1983 Pav lo f  Bay t r a w l  survey 
(Table 11 ). O f  these, 2,605 (59.3%) were ma1 e  w h i l e  1,789 (40.7%) were female. 
Each o f  t h e  tows produced some Tanner crab. Female catches v a r i e d  from a  low o f  
2  per  1.85 km i n  tow 127 t o  a  h i gh  o f  371 i n  tow 116. Male catches v a r i e d  from 
a  low o f  10 i n  tow 127 t o  a  h i g h  of 577 km i n  tow 121. 

Looking a t  t h e  male p o r t i o n  o f  t he  ca tch  (Table 12), each o f  t h e  sma l le r  s i z e  
and age groups sampled were we1 1  represented i n  t h e  catch w i t h  24.4%, 23.3%, and 
26.3% o f  t he  t o t a l  be ing p r e r e c r u i t  fours,. threes, and twos, r espec t i ve l y .  The 





...-...- 91.4 m contour 
,,,-78.7 m contour 

Figure 16. Tow locat ions  i n  Pavlof Bay a rea ,  1983 South Peninsula Management 
D i s t r i c t  trawl survey. 
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Table 12. Number of male Tanner crabs, Chionoecetes b a i r d i ,  captured per 1.85 
km by s ize  and age group and percent total male catch in the Pavlof 
Bay area, 1983 South Peninsula Management Distr ic t  trawl survey. 

Percent 
Group Number % of Legals 

Prerecrui t Fours 635 24.4 

Prerecruit Threes 606 2 3 . 3  

Prerecrui t Twos 685 26.3 

Prerecrui t Ones 450 17.3 

Recrui t Legal s 162 

Postrecrui t Legal s 6 7 

Total Legals 229 

Total Males 2,605 100.0 

Number of Tows 15 



percentage of the total  male catch that  was legal s ize was 8.8% (229 individuals) 
and within the legal s ize group 70.7% (162 crabs) were recrui t s .  In terms of 
the shell age composition of the male catch (Table 13) ,  the overwhelming majority 
of individuals had new she1 1s (96.3%). I t  i s  noteworthy that of the 12 very 
oldshell individuals 10 were prerecrui t one crabs which had failed t o  molt to 
legal s ize for 2 years. No skipmolting was observed in the prerecruit four and 
prerecruit three crab groups. 

The relat ive egg clutch s ize of the female portion of the catch (Table 14) indi- 
cated that  the population was in a reproductively healthy condition. Only one 
female (0.2%) was barren, She had active ovaries, b u t  only old sperm in the 
spermathecae indicating that  she had not mated a f t e r  releasing her previous egg 
clutch. Of the 463 adult females measured from the PavSof Bay area, 97.7% had 
egg clutches 50-100% fu l l .  I t  should be noted that  the sample s ize (N=463) i s  
not large and may not be indicative of the population as a whole. 

The s ize  frequency distribution of male and female Tanner crabs measured on the 
1983 Pavlof Bay area trawl survey (Figure 17) shows a relatively strong year 
class of crabs centered around 90 mm CW a t  the time of the survey. Without skip- 
molting, the male portion of this  crab group would be expected to  molt to  legal 
s ize in 1986 (for the 1987 commercial fishing season). In addition, i f  the s ize 
frequency i s  indicative of the actual structure of the population, recruitment 
should provide higher populations of legal s ize crabs over the next 2 years than 
was present during the 1983 survey. Hopefully, by increasing our sampling inten- 
s i t y  the 1984 Pavlof Bay area survey will give us a more detailed picture of the 
Tanner crab population than was obtained i n  1983. 

Population estimates for the Pavlof Bay area (Table 15) seemed on the low side 
according t o  indications of the population s ize from the annual pot indexing 
survey which was conducted in the Pavlof Bay area about 3 weeks a f t e r  the conclu- 
sion of the trawl survey. Percentage errors around the estimates were high which 
was a resul t  of high variabi l i ty  between catches of legal s ize crab in each tow. 

One of the reasons for  surveying the Pavlof Bay area was to  assess the population 
of red king crab and Tanner crab in an area conducive to both trawl and pot sur- 
vey work. King crab catch data for sublegal and legal male and female red king 
crab are  presented in th i s  report (Table 16). Population estimates derived from 
the trawl survey did not compare we9 l with those from the annual pot indexing 
survey. Part of the problem may have been due t o  the extreme variabi l i ty  in 
king crab catches of legal s ize individuals (43% of the captured legals were in 
one tow, No. 124, Table 16). HopefulSy, we will be able to t e l l  more about the 
red king crab population structure and distribution a f t e r  completion of a more 
intensive survey in the bay in 1984. We plan to  coordinate the pot and trawl 
work more closely than was possible in 1983. Surveying a t  the same time will 
eliminate problems of changes in king crab distribution over time. 



Table 13. Number and percent total  male Tanner crab, Chionoecetes b a i r d i ,  
captured per 1.85 km by s ize and exoskeletal age in the Pavlof 
Bay area, 1983 South Peninsula Management Dis t r ic t  trawl survey. 

NS 0s VOS 
Group No. "Yo' No. a No. %' Total 

Prerecrui t Fours 635 100.0 0 - 0 - 635 

Prerecrui t Threes 606 100.0 0 - 0 - 606 

Prerecrui t Twos 673 98.2 1'1 1.6 1 0.1 685 

Prerecrui t Ones 405 90.0 35 7.8 10 2.2 450 

Recruit Legal s 162 100.0 N A - N A - 162 

Postrecruit Legals 29 43.3 3 7 55.2 1 1.5 67 

Total Legals 191 83.4 37 16.2 1 0.4 229 

Total Males 2,510 96.3 8 3 3.2 12 0.5 2,605 





- Total - -- Old -- Very Old 

Figure  17. Carapace w i d t h  f requency o f  male ( t op )  and female (bottom) Tanner crabs, 
Chionoecetes bairdi ,  measured on the  1983 Pavlof  Bay area t r a w l  survey, 
South Peninsula Management Di s t r i c t .  Dot ted 1 ines  separate s i t e  grouos. 
(See "Explanat ion of Terns") 
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Table 15. Population es t imates  f o r  female and various size and age groups 
of male fanner  c rabs ,  Qionoecetes baird5, i n  the Pavlof Bay a rea ,  
1983 South Peninsula Management D i s t r i c t  trawl survey. 

I983 
Group Population Estimate + percent  e r r o r  

9 Juveni le  1,103,406 crabs + 22.1% 

9 Adult 607,796 crabs r 17.7% 

9 Total l ,?I 1,253 crabs + 22.6% 

P r e r e c r u i t  Fours 

P r e r e c r u i t  Threes 

565,823 crabs + 31.6% 

603,333 crabs  + 42.9% 

P r e r e c r u i t  TWOS 695,185 crabs + 40.0% 

Prereerui  t Ones 

Recrui t  Legals 

Pos trecrud t Legal s 

Total Legals 

d Total 

449,799 crabs + 34.0% 

962,585 crabs + 36.6% 

65,749 crabs + 44.3% 

228,320 crabs + 35.0% 

2,542,422 crabs r 26.6% 

Number s f  tows 94 



Table 16. Number of sublegal and legal s ize  male and female red king 
crab captured per 1.85 kin i n  the Pavlof Bay area, 1983 South 
Peninsula Management District  trawl survey. 

Sublegal Legal Fema 1 e Total 
Tow No. red king crab red king crab red king crab red kinq crab 



POPULATION SURVEYS USING POTS 

Tanner crab populations have been quantitatively surveyed using pots as an 
adjunct to the ADF&G's annual king crab population survey since 1973. The 
primary purpose of these surveys i s  to determine distribution and abundance 
of king and Tanner crab, particularly in h is tor ic  commercial fishing areas. 

Methods and Procedures 

One chartered fishing vessel and one State of Alaska research vessel was used 
to conduct the Westward Region population surveys during the summer of 1983 
(Table 17). No Tanner crab surveys were conducted in the Eastern or  Western 
Aleutians Management Distr ic ts  during 1983. Station distribution was deter- 
mined Prom a permanent sampling grid pattern in most cases. Targeted sampling 
areas were selected based on the his tor ic  distribution of the king crab resource 
and, to a lesser extent, the Tanner crab resource. Within the sampling areas 
regions of higher population levels received the greatest sampling effor t .  

The number of stations fished varied between bay and ocean areas. Generally, 
f ive ocean stations of 10 pots each were fished per day. Pots were spaced 
0.40 km apart in an east-west direction. Ten or  eleven bay stations were 
sampled dai 1 y . 
Sampling gear consisted of 2 - 1  x 2.1 m crab pots weighing 318 kg and covered 
with 8.9 cm webbing. Two 1- l i te r  perforated plast ic  jars  were f i l l ed  with 
chopped frozen herring, cmupea harengus, and placed inside each pot as bai to 

Ideally, baited pots were se t  and allowed to fish for  24 hours. The average 
soak time over the l a s t  10 years has been about 98 to  24 hours and the lower 
end of the average has become more typical as we have increased our daily fish- 
ing ef for t  over the l a s t  few surveys. Individual pot identification, environ- 
mental conditions, depth and soak time were recorded for each pot. 

Upon retrieval of each pot a11 organisms were sorted and species and number of 
individuals were noted. Crabs caught in each pot were separated by species, sex, 
and exoskeletal age. Subsampling was used in instances where the catch was large. 
Carapace w i d t h  measurements were obtained for  male and female Tanner crabs (Fig- 
ure 2 ) .  Measurements were taken to  the nearest millimeter using Vernier calipers.  
Exoskeletal age, egg clutch s ize  (percentage fullness of the brood chamber), and 
egg condition were also recorded. A number of commercial sized Tanner crabs were 
tagged with a carapace dart  tag and released while s t i l l  on station. All crabs 
were released a f t e r  the necessary data was collected. 

Catch figures for  individual pots were standardized to re f lec t  a 24-hour fishing 
period (Table 18). These factors represent an approximation of a function der- 
ived from Kodiak king crab logbook data (RothschiPd e t  a l .  1970). 

Results and Di scussion 

The following are  the results of the 1983 Tanner crab population indexing surveys 
in the Kodiak and South Peninsula Management Districts.  
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Table 98. Soak f a c t o r s  used t o  s tandard ize  indjvidual  pot  soak times. 

Days Pots Soaked Soak Factor '  

'The catch i s  divided by the  soak f a c t o r  t o  determine the  catch i n  a 
s tandard 24-hour soak. 

Example: I f  po t  soaked 2 days and contained 92 c rabs ,  
the number o f  crabs captured i n  a s tandard 
24-hour soak would be, 

9 2 crabs  + 1.50 (soak f a c t o r  
Prom t a b l e )  = 8 crabs  i n  24 
hours. 



Kodi ak Management D i s t r i c t :  

Of  t h e  330 s t a t i o n s  f ished on t h e  1983 Kodiak p o t  survey, 163 were ocean s t a t i o n s  
w h i l e  167 were l oca ted  i n  var ious  bays around t he  i s l a n d  (Appendix F igures 1-8). 
A t o t a l  o f  2,091 po ts  was p u l l e d  du r i ng  t h e  survey which i s  370 more than were 
p u l l e d  on t he  1982 survey. Most o f  t he  inc rease  was due t o  exp lo ra to r y  f i s h i n g  
f o r  female r e d  k i n g  c rab  i n  areas where we hoped t o  o b t a i n  more i n fo rma t i on  on 
t he  rep roduc t i ve  c o n d i t i o n  o f  the r e d  k i n g  crab popu la t ion .  S t a t i o n  by s t a t i o n  
l o c a t i o n  and catch i n f o r m a t i o n  can be found i n  Appendix Table 2. 

Male Tanner crab. The 1983 p o t  survey captured a t o t a l  o f  29,087 male Tanner 
crabs (Table 19).  Th i s  was t h e  h i g h e s t  t o t a l  male catch o f  t h e  l a s t  f i v e  surveys. 
E f f o r t  was h ighe r  i n  1980 w i t h  2,339 po t s  l i f t e d  compared t o  t h e  2,091 pots  f i shed  
i n  1983. However, the t o t a l  ma1 e catch i n  1980 was about 60% o f  t h e  1983 catch. 
The marked inc rease  i n  the numbers o f  males captured on t he  survey was n o t  l i m i t e d  
t o  one o r  two s i z e  and age groups. It was observed i n  a l l  s i z e  and age groups 
w i t h  t h e  except ion o f  t h e  p r e r e c r u i  t f o u r s  which showed a decrease over  t he  1983 
catch. The r e l a t i v e  p r o p o r t i o n  o f  t h e  p r e r e c r u i t  one and r e c r u i t  crabs has 
changed 1 i  t t l e  ove r  t h e  l a s t  t h r e e  surveys. Pre recru i  t ones ma1 es made up 41.6%, 
40.7%, and 43.0% o f  the  catch i n  1981, 1982, and 1983, r espec t i ve l y .  R e c r u i t  
l e g a l s  accounted f o r  37.3%, 42. I%, and 37.8% o f  t h e  catch i n  t h e  same survey 
years. 

Looking a t  t h e  mean catch pe r  p o t  o f  l e g a l  s i z e  crabs by substock and s tock  (Table 
20 and F igu re  18) shows a low o f  0.4 l e g a l s / p o t  i n  substock 6 (Po r t l ock  Bank) and 
a h i gh  o f  32.4 l e g a l s / p o t  i n  substock 17 (Twoheaded I s l a n d ) .  Mean ca tch /po t  of 
l e g a l  s i z e  crabs from t h e  t o t a l  survey area i n  1983 was 12.4 crabs. Catches by 
s tock  v a r i e d  from 4.0 crabs/pot  i n  Stock A (Nor theas t )  t o  21 - 6  l e g a l s / p o t  i n  
Stock B (Easts ide) .  

It i s  more meaningful  t o  exami ne t h e  mean ca tch /po t  o f  l e g a l  s i z e  crabs by s tock 
from s t a t i o n s  f i s h e d  on both t h e  1982 and 1983 surveys i n  o rder  t o  determine 
changes i n  r e l a t i v e  abundance (Table 21). Two o f  t he  f i v e  s tocks surveyed showed 
increases i n  abundance, w i t h  Stock B (Easts ide)  showing a 40% and Stock C (South- 
e a s t )  a  109% increase. Three o f  t h e  stocks showed decreases i n  abundance w i t h  
t he  l a r g e s t  d e c l i n e  i n  Stock D (Southwest) which was down 31% over  t h e  mean catch/  
p o t  i n  1982. D i s t r i c t  wide, t he  percentage change i n  abundance between 1982 and 
1983 was 7%, a v e r y  s l i g h t  increase. 

The a b i l i t y  t o  p r e d i c t  f u t u r e  rec ru i tmen t  t o  l e g a l  s i z e  o r  growth i n  sma l le r  s i z e  
groups i s  p rob lemat ic  w i t h  Tanner crab f o r  two major  reasons. F i r s t ,  us ing  t h e  
p o t  method t o  assess t h e  Tanner crab popu la t i on  seems t o  f a v o r  t h e  capture of t he  
1 a rger  s ized, 01 der  p o r t i o n  of t h e  Tanner crab popu la t ion .  Pre recru i  t crabs, 
e s p e c i a l l y  those two o r  more mo l t s  (115 cm CW) away from l e g a l  s ize,  a re  n o t  cap- 
t u r e d  i n  p r e d i c t a b l e  numbers f rom survey t o  survey. Second, t h e  phenomenon of 
s k i p  m o l t i n g  i s  common i n  p r e r e c r u i  t one crabs. Th is  hampers our  a b i l i t y  t o  pre- 
d i c t  r ec ru i tmen t  t o  l e g a l  s i z e  s i nce  t he  p o r t i o n  o f  t he  p r e r e c r u i t  one popu la t i on  
m o l t i n g  t o  r e c r u i t  s i z e  i s  v a r i a b l e  from year  t o  year .  

S ize  frequency da ta  can h o p e f u l l y  g i v e  us an i dea  o f  t h e  r e l a t i v e  s t r e n g t h  of t he  
prer -ecru i t  one and l e g a l  s i z e  c rab  groups (F igures 19-23 and F igure  18) .  I n  t h e  
Nor theast  f i s h i n g  s e c t i o n  (F igure  19)  low numbers o f  crabs were captured from the  
Stock A o f f s h o r e  substocks (6, 10/12, and 14) compared w i t h  the  numbers encountered 
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Table 21. Mean catch/pot  of legal  male Tanner c rabs ,  Cbionoecetes bairdi ,  
by s tock  from s t a t i o n s  f i shed  on both the 1982 and 1983 Kodiak 
Management D i s t r i c t  pot surveys. 

Stock 1982 1983 Percent Change 

A - Northeast 4.5 3.4 - 24 

B - Easts ide  18.7 26.2 + 40 

C - Southeast  3.4 7.1 +I 09 

D - Southwest 7.7 5 - 3  - 31 

F - Westwi de 14.9 14.0 - 6 

Kodiak Total 6.9 7.4 + 7 





- Tota l  --- Old & Vary Old 

Carapace 

(offshore)  

Width (mm) 

Figure 20. Carapace width frequency of male Tanner crabs, Chionoecetes b a i r d i ,  
measured from Stock B (substock 18) of the Kodiak Management Distr ic t ,  
1983 Kodiak Management Bi s t r i c t  pot survey. See Figure 18 for  sub- 
stock locations. Dotted 1 i nes separate 1 egal and prerecrui t one crabs 
from res t  of catch. 
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Carepago Width (mm) 

- Total --- Old a very OSd 

Figure 21. Carapace width frequency of male Tanner crabs, chionoecetes h f r d i ,  
measured frm substacks 19, 20, and 22 of Stock C sf the Kodiak 
Management B i  s t r i c t ,  1983 Kodiak Management Distr ic t  pot survey. 
See Figure 18 for  substock location. Dotted l ines separate legal 
and prerecruit one crabs from r e s t  of catch. 



- Total ---- Old & Very Old 

Carapace Width (mm) 

Figure 22. Carapace wid th  frequency of male Tanner crabs, Chionoecetes ba i rd i  , 
from substocks 21 and 30/34 of Stock D of the Kodiak Management 
District ,  1983 Kodiak Management Distr ic t  pot survey. See Figure 
18 from substock locations. Dotted l ines separate legal and pre- 
recrui t one crabs from res t  of catch. 
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- Totai 
---. Old a Very Old 

TOTAL 

Carapacc8 Width (warn) 

Figure 23.  Carapace width frequency of male Tanner crabs, Chisnoecetes B a i r d i ,  
measured Prom subotock 40 s f  Stock F and the t o t a l  survey catch of 
the Ksdiak Managment Distr ic t ,  1983 Kodiak Management Distr ic t  p o t  
survey. See Figure 18 for  substock locations. Dotted 1 ines separate 
legal and prerecruit one crabs from res t  of catch, 



i n  the  two nearshore substocks (5 and 9). Also, the offshore substocks seem t o  
have a much h igher  p ropor t ion  o f  o l d  and very  o ldshe l l  crabs compared w i t h  the  
nearshore substocks. If the s i ze  frequency d i s t r i b u t i o n  o f  the p r e r e c r u i t  ones 
and l e g a l  s i z e  crabs accurate ly  r e f l e c t s  t he  abundance of these groups i n  the  
populat ion, then the lega l  crab abundance o f  substocks 5 and 10/12 may increase 
a b i t  i n  1984. Recruitment t o  l ega l  s i z e  i n  1984 may be poor i n  substock 9 
compared w i t h  the  r e c r u i t  group seen i n  1983. I n  Stock B (F igure 20) an ana lys is  
was made between the  nearshore ( K i l  iuda and Ugak Bays t o  roughly 4.8 km o f fshore)  
and o f f sho re  stock components (beyond 4.8 km). The propor t ion  o f  crabs t h a t  were 
skipmolts on the 1983 survey was h igher  i n  the  o f f sho re  area than i n  the  near- 
shore populat ion as was the  case w i t h  Stock A. The 1 egal s i z e  populat ion was 
very s t rong i n  the o f fshore  area and i t  would seem t h a t  recru i tment  i n  1984 may 
be subs tant ia l ,  b u t  lower than i n  1983. I n  Stock C (F igure 12), the  nearshore 
substock (17) had good recru i tment  i n  1983 as d i d  one o f  the  o f f sho re  substocks 
(22). However, t he  subs tant ia l  number o f  l e g a l  and p r e r e c r u i t  one s ized crabs 
observed i n  substock 22 were captured main ly  i n  f o u r  o f  the 30 s ta t i ons  f ished 
on the 1983 survey. According t o  the 1983 survey data i t  looks as though r e c r u i t -  
ment i n  1984 should be s t rong compared w i t h  1983 i n  substocks 20 and 22, w h i l e  i t  
should be down i n  substock 17. Substocks 21 and 30/34 o f  Stock D (F igure 22) 
d i f fe red  from each o ther  i n  populat ion s t ruc ture .  A s t rong r e c r u i t  c lass was 
present i n  substock 21 i n  1983, however, the  recru i tment  p i c t u r e  f o r  1984 looks 
poor a t  t h i s  time. Substocks 30 and 34 i n  the  o f fshore  area had poor recru i tment  
i n  1983, however, i t  looks as though a st rong year  c lass o f  p r e r e c r u i t  one crabs 
i s  ava i l ab le  t o  m o l t  t o  l ega l  s i z e  i n  1984 i f  sk ipmol t inq i s  n o t  h igh (which i t  
tends t o  be i n  t h i s  area). Recruitment i n  substock 40 o f  Stock F (F igure 23) 
appears t o  be d e c l i n i n g  according t o  the s i z e  frequency in fo rmat ion  from the  1983 
survey. We should expect a poor f i s h e r y  i n  t h i s  substock i n  1985. 

When the  s i ze  frequency data from the Kodiak Management D i s t r i c t  a re  viewed as a 
whole (F igure 23) i t  appears as though recru i tment  i n  1984 may be s l i g h t l y  h igher  
than was the case i n  1983. However, we have some ind i ca t i ons  t h a t  the  e f f i c i e n c y  
of t he  po t  survey may have changed the  l a s t  year  o r  so. I f  the  catch r a t e  of t he  
pots on the  survey i s  somewhat dependent on the  dens i ty  o f  the  k ing  crab popula- 
t i on ,  " r e l a t i v e  abundance" f i g u r e s  f o r  l e g a l  Tanner crabs, which we r e l y  on f o r  
harvest  forecasts, may be p o s i t i v e l y  skewed because o f  decreased competi t ion from 
king crab. One p iece o f  evidence f o r  t h i s  i s  the  f a c t  t h a t  the t o t a l  harvest  dur- 
i n g  the 1983 commercial f i s h e r y  d i d  n o t  measure up t o  t h a t  p red ic ted  by the pre- 
vious survey desp i te  high e f f o r t .  The harvest  was 20% shor t  o f  the  p r e d i c t i o n  
despi te the  f a c t  t h a t  we attempted t o  be conservat ive i n  our forecast .  

Female Tanner Crab. The t o t a l  number o f  female Tanner crabs measured on the 1983 
Kodiak Management D i s t r i c t  po t  survey was 4,167. Juven i le  females numbered 77 
i n d i v i d u a l s  which was 1.8% o f  the  female catch. 

Observations on egg c l u t c h  s i z e  (Table 22) showed females w i t h  f u l l  (90-100%) 
egg c lutches comprised 62.0% o f  t he  t o t a l  adu l t  female catch dur ing the 1983 
Kodiak Management D i s t r i c t  po t  survey. I f  those crabs w i t h  nea r l y  f u l l  (75-89%) 
c lutches were added in ,  81 -8% o f  the  a d u l t  females measured had f u l l  o r  nea r l y  
f u l l  egg clutches. Barren females made up 1.1% o f  the a d u l t  females measured on 
the  1983 p o t  survey, the  lowest percentage barrenness o f  the  l a s t  f i v e  survey 
years (6.7%, 8.5%, 3.4%, 1.8%, and 1 .I%, respect ive ly ,  f o r  1979-1983). Of the 
47 barren females captured, 43.8% had a c t i v e  ovar ies w h i l e  56.2% had i n a c t i v e  
ovaries. With the  except ion o f  one i n d i v i d u a l ,  which had new sperm i n  the 
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spermathecae, a l l  of the barren females had ei ther  no sperm or  old sperm in 
their  spermatheca, indicating that none had mated during the 1983 mating period. 
I t  i s  interesting that  while the numbers were small, almost two times the amount 
of barrenness was observed offshore (1.3% of the adults) compared with the near- 
shore females (0.7% of the adults) captured on the survey. I t  would seem that  
the female population in the survey area was in a healthy reproductive s t a t e  a t  
the time of the survey. 

South Peninsula Management District:  

Of the 77 stations fished on the 1983 South Peninsula pot survey 11 were ocean 
stations while 66 were located in the .bay and nearshore environs of the Distr ic t  
(Appendix Figures 9-12). A total of 307 pots was pulled during the survey which 
i s  s l ight ly  less than half the 1982 survey effor t .  The lower survey e f fo r t  was 
due to the l a t e  s tar t ing date and the necessity o f  completing the important areas 
in time for  the Department t o  analyze the data and decide whether or not a commer- 
cial  king crab season could be just i f ied.  The lateness of the survey was the 
resul t  of vessel breakdown. Station by station location and catch information 
can be found in Appendix Table 3. 

Male Tanner Crab. The standardized catch of male Tanner crabs captured on the 
1983 pot survey totaled 3,674 crabs (Table 23). This catch was high considering 
the e f for t  expended on the three previous surveys ( less  than half the number of 
pots fished on the 1980-1982 surveys). Comparing the s ize and age composition of 
the 1983 survey w i t h  previous surveys may be erroneous since very l i t t l e  of the 
offshore environment was sampled i n  1983. In 1983, 39.7% of the males captured 
were legal s ize while 60.3% were sublegal s ize crabs. The prerecruit one s ize 
group was the largest g roup  in the catch with 1,826 individuals (49.7% of the 
ma1 e catch). This apparently sizable group of crabs should provide good recruit-  
ment in 1984 (available to the 1985 commercial f ishery).  

Looking a t  the mean catch/pot of legal s ize Tanner crabs from stations fished on 
both the 1982 and 1983 pot surveys (Table 24 and Figure 24) i t  would seem that 
changes in abundance varied considerably between the substocks fished on the 
l a s t  two surveys. The Deer Island and Pavlof Bay area substocks showed increases 
of 39% and 47%, respectively, while the other substocks seem to have declined in 
legal crab abundance. I t  should be noted that  the Mountain Point substock 
decrease of 46% may not be representative of that  substock as  a whole since only 
one station was fished from this  offshore area in 1982 and 1983. The overall 16% 
increase in the abundance of legal s ize crabs in the South Peninsula Management 
Distr ic t  must be regarded with caution for  two reasons. F i rs t ,  the offshore areas 
which have generally been plagued with poor recruitment the past few years were 
not surveyed in 1983. Inclusion of those areas could lower the District-wide 
relative abundance of legal s ize crabs substantially. Second, i f  capturing 
Tanner crab with pots i s  affected by the s ize of the king crab population, the 
resul ts  of the South Peninsula pot survey may be skewed toward showing a higher 
abundance of legal s ize Tanner crabs than would be seen under "normal" survey 
conditions. While the king crab population i s  currently very low in the South 
Peninsula Management Distr ic t ,  i t  was of a moderate to  moderately low size over 
the 1972-82 ADF&G survey years. 

Size frequency data (Figures 25-28 and Figure 24), i f  an accurate reflection of 
the population structure and strength of the captured size groups, indicates 
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Table 24. Number and mean catch/pot of l ega l  Tanner crabs, Chionoecetes 
bairdi, by substock from s t a t i o n s  f ished on both the 1982 and 
1983 South Peninsula Management D i s t r i c t  p o t  surveys. 

# Legals # Pots Mean Legal s/Pot % 
School 1982 1983 1982 1983 1982 1983 Change 

Deer I s l a n d  127 183 51 53 2.49 3.45 + 39 

Pavlof  Bay 491 721 84 - 84 5.85 8.58 + 47 

BeaverIBal boa 171 157 55 55 3.11 2.85 - 8 

Mountain Po in t  74 40 10 10 7.40 4-00 - 46 

South Peni nsul a 
Tota l  1,076 1,263 256 259 4.20 4.88 + 16 
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Figure 25. Carapace width frequency of male Tanner crabs, Cnionoecetes 
bairdi ,  measured from the I katan/Morzhovoi Bay area (top) 
and Deer Island area (bottom) substocks of the South Peninsula 
stock, 1983 South Peninsula Management District  pot survey. 
Dotted l ines s e ~ a r a t e  legal and prerecruit one crabs from res t  
of catch. 
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Figure 26. Carapace width frequency of male Tanner crabs, Qlionnecetes 
bairdi, measured from the Pavlsf Bay area substocks of the 
S o u t h  Peninsula stocks, 1983 South Peninsula Management Distr ic t  
pot survey. Dotted Sines seearate legal and srerecrui t  one crabs 
from r e s t  of catch. 
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Figure 27. Carapace width frequency of male Tanner crabs, Chionoecetes 
bairdi ,  measured from the BeaverIBal boa Bay area (top) and 
Mountain Point area (bottom) substocks of the South Peninsula 
stock, 1983 South Peninsula Management District  pot survey. 
Dotted 1i nes separate legal and prerecruit one crabs from res t  
of stock. 
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Figure  28. Carapace w i d t h  f requency o f  male Tanner crabs, Chionoecetes ba i rd i ,  
measured f rom the  South Peninsula s tocks ,  9983 South Peninsula 
Management D i s t r i c t  p o t  survey. Dot ted l ines  separate l e g a l  and 

p r e r e c r u i  t one crabs f r o m  r e s t  o f  catch. 



variable recruitment trends for  some of the substocks surveyed on the 1983 South 
Peninsula survey. Skipmol ting in the South Peninsula crab stocks seems to be 
considerably more common than i s  the case in the Kodiak area which tends to make 
recruitment predictions even more d i f f i cu l t .  In the Ikatan/Morzhovoi Bay and 
Deer Island areas of the South Peninsula (Figure 25) there i s  a f a i r ly  abundant 
class of prerecruit one crabs; however, a large number of these crabs are new- 
shells of which an unknown portion may be skipmolt in 1984. The picture in the 
other substocks (Figures 26 and 27) may be more amenable to interpretation. If  
the skipmol t portion of the populations in the Pavlof Bay (Figure 26), Beaver/ 
Balboa and Mountain Point (Figure 27) areas molts t o  legal s ize in 1984, then 
recruitment for the 1985 commercial fishery should be just as  strong in those 
areas as i t  was for  the 1984 comercial season. (Note: preliminary figures from 
the 1984 commercial season tend to  indicate that  the 1983 survey index of legal 
s ize crabs was too high. ) If a portion of the newshell prerecruit one population 
also molts to legal s ize  in 1984, recruitment should be stronger t h a n  that  
observed in 1983. The total  survey s ize  frequency distribution (Figure 28) shows 
a group of prerecruit one skipmolt crab that  could provide recruitment t o  the 
1984 legal population as leas t  equal to  that  observed in 1983 ( i  .e., most of the 
newshell portion 139 mm CW, Figure 28). 

Female Tanner Crab. The total  number of female Tanner crabs measured on the 1983 
South Peninsula Management Distr ic t  pot survey was 778. This was the largest 
number of females measured of the l a s t  four surveys despite the fac t  that  e f for t  
in 1983 was considerably less  than that  on the three previous surveys. Juvenile 
females numbered 52 individuals which was 6.7% of the total  females measured on 
the 1983 survey. 

Observations on egg clutch s ize (Table 25) showed females with ful l  (90-100%) 
egg clutches comprised 71.6% of the total  adult female catch during the 1983 South 
Peninsula Management District  pot survey. If  those crabs with nearly fu l l  (75- 
89%) clutches are added in (another 19.1%), then 90.7% of the adult females had 
full  o r  nearly fu l l  egg clutches. Barren females made up 1 -4% of the adult females, 
the lowest percent barrenness observed in the l a s t  four survey years. Most of the 
barren females had inactive ovaries when examined. The reproductive condition of 
the female Tanner crab population in the 1983 South Peninsula Management Distr ic t  
survey areas appeared healthy a t  the time of the survey. 

ABUNDANCE AND DISTRIBUTION OF BLACK MAP SYNDROME 

Black Mat Syndrome (BMS), an invasive fungal disease caused by the ascomycete, 
Tr ichomaris  invadens, seems to  be limited to the crab genus, Chionoecetes. The 
disease has been found to invade not only the carapace b u t  most of the internal 
organs of the host (Sparks and Hibbi tts 1979; Sparks 1982). In an ef for t  to 
determine the distribution and incidence of BMS in the western Gulf of Alaska, 
the ADF&G has expanded a sampling program ini t ia ted in the Kodiak area in 1980. 
In 1983 over 55,000 Tanner crabs (48,633 male and 6,884 female) were examined for  
the presence of the disease. 





Mater ia l  s and Methods 

Three c o l l e c t i o n  methods have been used t o  sample Tanner crabs i n  the Westward 
Region f o r  the presence o f  BMS. 

I n i t i a l  l y  random samples were c o l l  ected from commercial catches de l  i ve red  t o  t h e  
Kodiak processing p lan ts .  Dockside samples were selected from the Kodiak, Chig- 
n i  k, and South Peninsula Management D i s t r i c t s .  A1 1 commercial samples were p o t  
caught l ega l  s ized male crabs. 

A d d i t i o n a l l y  crab specimens have been examined f o r  BMS on the  ADF&G annual k i n g  
and Tanner crab populat ion index surveys i n  the  Kodiak and South Peninsula areas. 
Crabs from these surveys were obtained by f i s h i n g  2.1 x 2.1 m commercial s t y l e  
pots a t  predetermined s ta t ions .  

The f i n a l  source o f  data f o r  the BMS study was the  Tanner crab t raw l  surveys. 
Crabs were captured i n  bottom tows made w i t h  a 400 mesh eastern o t t e r  t raw l  which 
was towed fo r  30 minutes a t  each s t a t i o n  f ished.  The nor thern Shel ikof S t r a i t  
area o f  Kodiak, the Chigni k Management D i s t r i c t ,  and the Pavlof  Bay area o f  the  
South Peninsula Management D i s t r i c t  were surveyed i n  1983. The t raw l  survey 
samples most segments of the crab populat ion whereas the  p o t  survey and comnercial 
catches p r i m a r i l y  sample a d u l t  s i z e  crabs. The smal lest  crabs captured on the  
po t  surveys were about 60 mm (carapace w id th)  compared t o  9 mm i n  the t raw l  samples. 

Tanner crabs were noted as having BMS i f  the  b lack t a r l i k e  nodules of T r i c h o m a r i s  
i n v a d e n s  were observed v i s u a l l y  on the external  sur face o f  the  crab. No judgment 
was made as t o  the ex ten t  o f  the i n f e c t i o n .  

Results and Discussion 

Looking a t  the samples from the commercial f i s h e r y  and the  t rawl  and p o t  surveys 
(Table 26 and Figure 18) i t  would seem t h a t  o v e r a l l  t he  incidence of BMS decl ined 
o r  showed l i t t l e  change i n  the  areas surveyed i n  1982 and 1983. The except ion 
occurred i n  the t raw l  survey where the t o t a l  percentage BMS was 1.7% i n  1982 and 
3.0% i n  1983. The h ighest  incidence among the areas surveyed i n  1983 was observed 
i n  the Kodiak D i s t r i c t  p o t  survey w i t h  5.0%. Most o f  the o ther  d i s t r i c t s  sampled 
showed less  than 2% incidence by a1 1 sampling methods. No BMS was encountered i n  
the South Peninsula Management D i s t r i c t  i n  1983 i n  e i t h e r  the  t raw l  o r  p o t  surveys. 

The 1983 comnercial catch samples from the Kodiak Management D i s t r i c t  (Table 26) 
showed the Outer Marmot Gu l l y  substock 12, t o  have the  h ighes t  incidence o f  crabs 
having BMS (30.9%). I t  should be noted t h a t  the  sample s i z e  was small from t h i s  
substock w i t h  on ly  152 males observed. Areas showing the l e a s t  amount o f  t he  
disease ( <  1%) among lega l  s ized crabs were the Port1 ock, Twoheaded, UgakIBarnabas, 
A1 i tak Bay, South Mainland, Kupreanof/Ugani k, and North Main1 and areas. Most of 
the samples from these areas were from the nearshore environs where the  incidence 
o f  BMS i s  general l y  1 ow. 

The on ly  Kodiak Management D i s t r i c t  area surveyed by t raw l  i n  1983, the North 
Mainland substocks (Table 26), showed 3.0% BMS compared w i t h  1.9% i n  the same 
area i n  1982, a s l i g h t  change. 
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Sampling during the pot surveys in the Kodiak area produced variable resul ts  in 
some of the substocks compared with results from the commercial fishery (Table 
26). Incidence of BMS in the Portlock, Marmot Gully, Outer Marmot Gully, 
Chiniak Gully, Horse's Head, S. Trinity Islands, Compass Rose, and Ikolik/ 
Alitak substocks appeared considerably higher than in the commercial samples 
from the same area. In two of the substocks, Portlock and Outer Marmot Gully, 
the higher incidence of the disease may have been primarily the resul t  of small 
sample sizes from limited areas of the substocks. In most of the substocks, 
however, the higher incidence of BMS observed in the pot survey samples was due 
t o  a relatively high proportion of the prerecruit one and two crabs having the 
disease. Prerecrui t ones are  not we1 1 represented in the commercia 1 crab sampl es 
and prerecruit two crabs are not present a t  a l l .  

Examining the 1983 pot and trawl survey male catch by s ize group and shell age 
shows some interesting results (Table 27, 28, and 29). Black Mat Syndrome was 
more prevalent in the sublegal than in the legal s ize groups by both sampling 
methods. In the North Mainland area of the Kodiak Management Distr ic t  which was 
surveyed by trawl, prerecruit two and four crabs had the highest incidence of BMS 
(Table 27). In the Chignik area in 1983 the prerecruit ones and twos showed the 
highest incidence with 5.3% and 2.0% of the males captured having the disease, 
respectively (Table 28). Among males captured on the 1983 Kodiak pot survey the 
incidence of BMS was highest in the prerecrui t two and three s ize groups with 
14.2% and 15.8%, respectively (Table 29). Legal s ize crabs exhibited an incidence 
of 1.5%. 

In terms of shell age, the disease i s  more common among oldshell individuals than 
newshell crabs and most common among very oldshell crabs. In the total  male 
catch on the 1983 North Mainland trawl survey (Table 27), BMS was observed in 
1.9% of the newshell, 10.7% of the oldshell, and 27.3% of the very oldshell crabs 
captured. In Chignik, where the disease i s  apparently less common, BMS was 
observed in 0.1% of the newshell, 8.7% of the oldshell, and 10.0% of the very 
oldshell males captured (Table 28). The Kodiak pot survey (Table 29) showed an 
incidence of 1.0%, 16.9%, and 68.0% in the newshell, oldshell, and very oldshell 
males captured, respectively. 

Looking a t  the female portion of the catch on the Kodiak trawl and pot surveys 
(Tables 30, 31, and 32) i t  would seem that  BMS i s  more common among females than 
males. Overall incidence was 5.6% on the North Mainland trawl survey (Table 30) 
compared with 3.0% of the males from that  area. In Chignik (Table 31 ) the differ-  
ence i s  s l igh t  with 1.2% of the females captured having the disease while 1 . l% of 
the males had the disease in the summer of 1983, The pot survey in Kodiak (Table 
32) produced 35.8% infected female crabs compared with only 5.0% of the males 
captured. The main reason for the higher incidence among females may be due to  
the terminal molt females undergo upon reaching adulthood. This tends to resul t  
in a greater portion of the female population being oldshell and very oldshell 
than in the male population (Tables 27, 28, and 29). This i s  particularly evi- 
dent on the pot survey (Table 32) where f a r  fewer juvenile ( i  .e. ,  small ) females 
are  captured than by the trawl method of fishing. Since vir tual ly  a l l  of the 
juvenile females are newshell and the disease seems to  be less prevalent among 
newshells, the incidence of the disease may appear higher from the pot survey 
which captures f a r  fewer juvenile females than the trawl method of fishing. Of 
course, other factors may be responsible for the apparent high incidence of BMS 
in females from the pot survey. For instance, more offshore areas where the 
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Table 28. Number o f  male Tanner crabs, Chionoecetes bairdi, captured by s i z e  and age group by exoskeleta l  
age and percent  occurrence o f  Black Mat Syndrome, 1983 Chignik Management D i s t r i c t  t r aw l  survey. 

Group 

Prerecrui t Fours 

Prerecrui t Threes 

Prerecrui t Twos 

Prerecrui t Ones 

Recru i t Lega 1 s 

Pos t recru i  t Legal s 

Total Legals 

Total Males 

% o f  Total 

Number o f  crabs 
NS 0s VOS Total 

5611 560 

321 1 322 

136 14 4 154 

145 115 6 266 

225 - - 225 

3 7 4 2 79 

26 2 42 304 

1,424 172 10 1,606 

88.7 10.7 0.6 100.0 

Number with Black Mat 
NS 0s VOS Total 

1 2 3 

13 1 14 

1 - - 1 

1 1 

2 15 1 18 

11.1 83.3 5.6 100.11 

Percent w i th  Black Mat 
NS 0s VOS Total 

0.0 0.0 

0.0 0.0 0.0 

0.7 14.3 0.0 2.0 

0.0 11.3 16.7 5.3 

0.4 - - 0.4 

0.0 0.0 0.0 

0.4 0.0 0.3 

0.1 8.7 10.0 1.1 
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Table 30. Number o f  female Tanner crabs, Chionoecetes b a i r d i ,  measured by exoske le ta l  age and percen t  
occurrence o f  B lack Mat Syndrome i n  t he  Nor th  Mainland substock, 1983 Kodiak Management D i s t r i c t  
t r a w l  survey. 

Group 

Juveni l es  

Adults 

Total  

% o f  Tota l  

Number w i t h  Black Mat 
NS 0s VOS Tota l  

8 2 10 

6 18 12 36 

14 20 12 46 

30.4 43.5 26.1 100.0 

Number o f  crabs 
NS 0s VOS Tota l  

26 3 2 265 

151 354 47 552 

414 356 4 7 817 

50.7 43.6 5.7 100.0 

Percent w i t h  Black Mat 
NS 0s VOS T o t a l  

3.0 100.0 3.8 

4.0 5.1 25.5 6.5 

3.4 5.6 25.5 5.6 
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Table 32. Number o f  female Tanner crabs, Chionoecetes b a i r d i ,  measured by exoske le ta l  age and percen t  
occurrence o f  B lack Mat Syndrome, 1983 Kodiak Management D i s t r i c t  p o t  survey. 

Percent w i t h  Black Mat 
NS 0s VOS To ta l  

1.5 77.8 100.0 11.8 

5.6 39.1 78.1 36.2 

5.2 39.2 78.2 35.8 

Group 

Juveni l es  

Adults 

Total  

% o f  Tota l  

Number o f  crabs 
NS 0s VOS Tota l  

66 9 1 76 

629 3,220 242 4,091 

695 3,229 243 4,167 

16.7 77.5 5.8 100.0 

Number w i t h  Black Mat 
NS 0s VOS Tota l  

1 7 1 9 

35 1,258 189 1,482 

36 1,265 190 1,491 

2.4 84.8 12.7 100.0 



disease i s  more preva len t  may be f i shed  on the  p o t  survey producing a h igher  
p ropor t ion  of i n f e c t e d  females than might  occur i n  the nearshore environment. 
Another possi b i  li ty i s  t h a t  the  s p e c i f i c  areas surveyed on the  t raw l  surveys 
have a lower incidence o f  BMS, per  se, than i s  the  case i n  t he  areas surveyed 
on the Kodiak po t  survey. 

While the incidence of Black Mat Syndrome d i d  n o t  seem high enough t o  be a cause 
f o r  concern i n  1983, i t  i s  important  t o  note t h a t  Tanner crab populat ions are  
no t  a t  h igh  l e v e l s  a t  present and there  i s  some evidence (from o the r  disease 
s tud ies)  t h a t  the  disease may be a t  low l e v e l s  when crab populat ions a r e  low 
and spread more r a p i d l y  i n  the  popu la t ion  as the  populat ion s i z e  increases. We 
need t o  cont inue our  mon i to r ing  program du r ing  f l u c t u a t i o n s  i n  the Tanner crab 
populat ion i n  order  t o  b e t t e r  de f i ne  the  dynamics o f  t h i s  host/parasi t e  re1 a t i on -  
ship. We a l so  need t o  f u r t h e r  analyze the data we have so t h a t  we can gain a 
b e t t e r  understanding of EMS i n  t he  western Gu l f  o f  Alaska. 
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APPENDICES 



Appendix Table 1. Travel record 1983 Westward Region t raw l  surveys. 

Trawl S t a r t i  nq P o s i t i o n  Compass 
Number MolDaylYr. Loran C ?  Headi ng 

North Mainland (Kodiak Management D i s t r i c t )  

1 07/27/83 ,322805 436773 01 0 
2 Q7/27/83 322890 437854 no0 
3 07/27/83 322959 437838 000 
4 07/28/83 323067 435433 074 
5 07/28/83 322595 437463 350 
6 07/28/83 322374 436928 345 
7 07/28/83 3221 26 43691 4 335 
8 07/28/83 321986 437061 340 
9 07/28/83 322098 437497 240 

10 07/29/83 322700 438899 030 
11 ~129183  322471 438110 n30 

I 12 07/29/83 322466 437862 225 
13 07/29/83 321 662 437450 180 
14 07/29/83 321855 437685 180 
15 07/30/83 322098 438297 225 
16 r)7/30/83 321 707 437599 220 
17 n7 /3n /m 321 505 437385 220 
18 r)7/30/83 321 686 43721 4 045 
19 r17/30/83 321657 436875 045 
20 071313183 321 714 436442 000 
2 1 07/31/83 321 176 4371 00 180 
22 07/31/83 321 288 436933 000 
23 07/31 183 321 290 436651 nm 
24 07/31 183 321 209 436396 000 
2 5 07/31 183 32n8n2 436402 nr)q 
2 6 07/31 183 3 2 ~ 1  7 436674 180 
2 7 08/01 183 320839 436887 000 
28 0810 1/83 320522 436533 000 
29 08/01/83 32941 3 4361 82 n2q 
30 08/01 183 320075 4361 60 nnn 
3 1 08/01 183 320023 436425 320 

Time Towed 
Min. 

30 
30 
3n 
30 
30 
30 
30 
30 
30 
15 
30 
39 
3 r) 
3 0 
30 
3 0 
30 
3 9 
3 n 
30 
30 
30 
3n 
3 n 
30 
30 
3 n 
30 
3n 
3n 
30 

Denth-fms Seas Swell 
Avg . Ft .  F t .  Commen t s  

107 
110 
159 
47 

112 
inn 
97 
3 5 

120 
52 
50 
9 8 
68 
59 
42 
48 
60 
75 
82 

110 
62 
7 5 
34 
99 
9 5 
9 1 
65 
92 
8 1 
92 
R 5 

2-4 0-2 
2-4 0-2 Loran quest ionable 
2-4 2-4 
0- 2 0- 2 
0- 2 0- 2 
2-4 0-2 
0-2 0- 2 
0-2 n- 2 
0- 2 2-4 
0- 2 0-2 Hung up-door i n  mud 
2-4 0- 2 
2-4 2- 4 
4-6 4-6 
2-4 2-4 
2-4 2-4 Empty O i  1 drum 
2-4 2-4 
n- 2 2-4 
2- 4 2- 4 
2- 4 2- 4 
2-4 2-4 
2- 4 0- 2 
0- 2 2-4 
2- 4 2-4 
0- 2 2-4 
0- 2 2- 4 
0- 2 2-4 
0- 2 0- 2 
2-4 2-4 
2- 4 2-4 
2- 4 2-4 
0-2 2-4 
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Appendix Table 1. Travel record 1983 Westward Region t rawl  surveys (cont inued). 

Trawl S t a r t i n g P o s i t i o n  Compass TimeTowed Depth-fms Seas Swell 
Number Mo/Day/Y r. Loran C: Heading Min. Avg . F t .  F t .  Comnents 

2-4 
4- 6 
2- 4 
2-4 Hung up 
4-6 Hung up-abandoned 
4- 6 
0- 2 
0- 2 
2- 4 
2-4 
4-6 
4-6 
4-6 
4-6 

10-12 
6-8 
6- 8 
4-6 Hung up 
4-6 
2-4 
2- n 
2- 4 
2-4 
2- 4 
2-4 
2- 4 
4-6 
2-4 
2- 4 
2-4 
0- 2 
0- 2 
0- 2 
0- 2 
2- 4 
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Appendfx F igure 91.  S t a t i o n  l oca t i ons  f o r  PavIof Bay area, 1983 South 
Penf nsula Management Df str? c t  p o t  survey, 
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