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INTRODUCTION 

The department has been conducting pot surveys for Tanner 

(Chionoecetes bairdi) crabs in the Prince William Sound (PWS) 

Management Area since 1977. These surveys have served as indices 

of crab abundance when compared to ensuing commercial harvests. 

Once a history of indices and harvests was established, the indices 

were utilized to determine relative stock condition as well as set 

preseason harvest guidelines for the commercial fishery. The 

weaknesses of the pot suweys, such as soak variation and the 

relative nature of the indices themselves, caused the department to 

employ a survey method that would provide for direct stock 

enumeration as well as condition. As a result, beginning in 1991, 

the department incorporated a trawl survey, along with the existing 

pot survey, to assess Tanner crab stocks in Prince William Sound. 

Historically trawl surveys have been used by the National Earine 

Fisheries Service (NMFS) in the Bering Sea and the department 

offices in Kodiak and Homer to assess crab stocks in the Westward 

Region and Cook Inlet Management Area, respectively. Data from 
. . 

these surveys have proven very satisfactcry in iieterr,mlng stsck 

conditions and resultant fisheries management strategies for king 

and Tanner crabs. 

OBJECTIVES 

1. Determine abundance of the Tanner crab stock in the 

Prince William Sound Management Area (Figure 1). 

2 -  Document size and shell age of all Tanner, red king 

(Paralithodes camtschaticus), brown king (Lithodes 

aeauis~ina) and Dungeness (Cancer maaister) crabs 

captured. Determine egg condition of all female crabs 

caught. 



3. Record size and number of pacific cod (Gadus 

macroce~halus) and rockfish species. 

METHODS 

Trawl and Area Descri~tion 

The state research vessel Pandalus, overall length 66 feet, was 

utilized to conduct the survey. A 400 mesh eastern trawl was 

fished with 800 pound, 5 ' x  7l, NorlEastern Astoria V trawl doors. 

Headrope and footrope lengths were 70 and 95 feet, respectively. 

The estimated fishing height and width of the net were 9 and 40 

feet, respectively. The trawl had 4.0 inch mesh in the wings and 

body, 3.5 inch in the intermediate and cod end, and a 1.25 inch cod 

end liner. 

Selection of the general survey areas was based on historical pot 

index and commercial catch information. Geographic areas that had 

very limited probability of crab catch or were too deep to trawl 

were not selected. ~istoric dockside sampling data indicate that 

crabs caught in deeper waters by commercial fishermen were 

virtually all double, triple or greater skip molt postrecruits. 

Although these animals are part of the adult stock, their 

assessment is not critical in detemining overall stock condition 

particularly in the depressed PWS Tanner crab population. As the 

stock recovers, however, assessment of the entire postrecruit 

segment of the stock will increase in importance. 

General sunrey location areas were: 1) Northern and Hinchinbrook 

Districts including Orca Bay, Port Fidalgo and Hinchinbrook 

Entrance, 2) north end of Montague Island from Smith Island to 

Green Island, and 3) Western District in the 100 fathom trench east 

of Montague Island. 



Sam~linq Methods 

Actual station sizes were based on those dimensions utilized in 

both the Westward Region and the Cook Inlet Management Area. Bay 
stations (North Montague and Northern/Hinchinbrook Districts) were 

2.5 nautical miles square (6.25 sq. m. ) (Figures 2 and 3) and ocean 

stations (Western District) were 5.0 miles square (25.0 sq. m.) 

(Figures 4a and 4b). Station size and shape varied when necessary 

to allow for irregular coastline and depth. Depths shallower than 

50 fathoms were generally precluded from station selection. 

Elimination of the 50 fathom or less waters was based on historical 

fishery data as well as the department pot surveys. 

Initial goals for tow length and time were 1.0 nautical miles and 

30 minutes, respectively. The 30 minute period allowed for a tow 

speed which would permit the trawl to fish properly for one mile. 

If hangups caused a reduction in tow length, data from trawls 

greater than 0.5 miles were used. In an instance where tows were 

less than 0.5 miles, they were repeated only if the vessel skipper 

felt a successful tow could be made thereby minimizing potential 

damge to the net. The trawl path was randomly selected within the 

station grid by the vessel skipper wherever it appeared that a good 

tow could be made. All tows were made during daylight hours. 

Successful tows were brought aboard and weighed unless the catches 

were too heavy to be lifted by the vessel's deck equipment. All 

king, Tanner and Dungeness crabs were weighed and measured. Width 

measurements were used for Tanner and Dungeness crabs while length 

was utilized for king crabs. Shell age and egg condition data were 

recorded. 

Pacific cod and rockfish catches were sampled. All Pacific cod and 

rockfish were weighed and counted. As many Pacific cod were 

measured as time allowed, All cod were normally measured. 

Rockfish were returned to the regional groundfish biologist for 



f u r t h e r  d a t a  c o l l e c t i o n .  Q u a l i t a t i v e  n o t a t i o n s  only  were made on 

o t h e r  major f i s h  and i n v e r t e b r a t e  spec ie s .  

Data Analysis  

Abundance e s t i m a t e s  f o r  Tanner c r a b s  w e r e  made us ing  t h e  fo l lowing  

a r e a  swept equat ion :  

T = 151.9 ( A )  ( C )  where 151.9 i s  a  f a c t o r  t o  conver t  c a t c h  p e r  
n a u t i c a l  m i l e  towed t o  c a t c h  p e r  squa re  n a u t i c a l  m i l e .  

T = t h e  e s t ima ted  t o t a l  number of Tanner c rabs .  

A = t h e  a r e a  of t h e  s t a t i o n s  i n  squa re  n a u t i c a l  m i l e s .  

C = t h e  average c a t c h  pe r  tow i n  number of c rabs .  

A c o e f f i c i e n t  of v a r i a t i o n  (CV)  was de r ived  f o r  t h e  popula t ion  

e s t i m a t e  by d i v i d i n g  t h e  s t anda rd  e r r o r  of t h e  popula t ion  e s t i m a t e  

( S e )  by t h e  popu la t ion  e s t i m a t e  i t s e l f .  

RESULTS 

General 

A t o t a l  of 4 3  good tows were made from August 2 1  through August 3 0 ,  

1991. The number of s t a t i o n s  f i s h e d  i n  t h e  Northern/Hinchinbrook, 

North Montague and Western D i s t r i c t s  were 23, 1 2  and 8 ,  

r e s p e c t i v e l y .  T o t a l  c a t c h e s  of a l l  s p e c i e s  and d e b r i s  were 26,107, 

18,709 and 9,188 pounds, r e s p e c t i v e l y  f o r  t h e  t h r e e  p rev ious ly  

mentioned a r e a s .  Only two of t h e  4 3  tows w e r e  l e s s  t h a n  1 . 0  

n a u t i c a l  m i l e .  Both were i n  t h e  North Montague a r e a  a t  0 .90  and 

0.61 n a u t i c a l  m i l e s ,  r e s p e c t i v e l y  (Appendices A ,  B and C ) .  



Northern/Hinchinbrook Districts 

Crab catches in the Northern/Hinchinbrook Districts were 487 and 37 

pounds of Tanner and Dungeness crabs, respectively. No king crabs 

were caught. Sixty five Pacific cod weighing 512 pounds were 

captured. Mean length of the cod was 65 centimeters. Rockfish 

catch totalled 1,246 pounds for all species. Total catch of all 

other species and debris was 23,825 pounds (Table 1). 

The total number of male Tanners caught was 566 animals. The 

majority (94 % )  were sublegals (<I35 mm). Only 32 crabs (6 % )  were 

legal. True prerecruit ones and twos comprised 2 and 13 percent, 

respectively, of all males caught. The largest portion of the 

catch was from the prerecruit threes at 36 percent, and those 

animals smaller than prerecruit threes, which comprised 27 percent 

of the total male catch (Table 2 and Figure 5). 

A total of 496 females were caught. Of these, 226 were juveniles 

and the remaining 270 were adults. Of the adult feaales, 65 (24 % )  

had full clutches. All eggs were uneyed. One hundred seventy 

eight (66 % )  were ne7dly mature (Table 3). 

No king crabs were caught. Fifty six Dungeness, 20 males and 36 

females, were captured in the western Orca Bay portion of the 

Northern/Hinchinbrook Districts. All males were sublegal (Table 

4). None of the females were egg bearing (Table 5). 

North Montasue Area 

Crab catches in the North Montague portion of the survey were 944 

and 2 pounds for Tanner and Dungeness crabs, respectively. No king 

crabs were captured. Pacific cod catch totalled 24 fish weighing 

233 pounds with an average length of 70 centimeters. Rockfish 



c a t c h  was 520 pounds f o r  a l l  s p e c i e s .  The t o t a l  c a t c h  of a l l  o t h e r  

s p e c i e s  and d e b r i s  w a s  11,168 pounds (Table  6 ) .  

T o t a l  male Tanner c a t c h  was 1,318 animals.  Males i n  t h e  p r e r e c r u i t  

t h r e e  s i z e  c l a s s  and smaller dominated t h e  c a t c h  wi th  68 p e r c e n t  

( 9 0 1 )  of  t h e  t o t a l  m a l e s  caught .  Legal males accounted f o r  s i x  

p e r c e n t  (82) o f  t h e  male c a t c h .  S t a t i o n  number 105 accounted f o r  

4 2  p e r c e n t  ( 5 4 7 )  o f  t h e  males cap tured  (Table  7 and F igure  6 ) .  

Female Tanner c a t c h  was 1 , 2 9 0  c r abs .  Seventy seven  pe rcen t  ( 9 9 9 )  

were j u v e n i l e s .  S i x t y  s i x  p e r c e n t  of t h e  a d u l t s  had f u l l  c l u t c h e s .  

S i x t y  s i x  p e r c e n t  of  females  wi th  p a r t i a l  c l u t c h e s  were new s h e l l  

females .  Pr imiparous  females  o f t e n  e x h i b i t  p a r t i a l  c l u t c h e s .  Th i s  

does n o t  i n d i c a t e  a r e p r o d u c t i v e  problem. Eggs i n  a l l  t h e  mature 

females w e r e  uneyed (Table  8 ) .  

No k ing  c r a b s  were caught  i n  t h e  North Montague a r e a .  Four 

Dungeness, two males and two females,  were c a p t u r e d .  Both males 

were s u b l e g a l  and n e i t h e r  of t h e  females were b e a r i n g  eggs. 

Western D i s t r i c t  

Western D i s t r i c t  c r a b  c a t c h e s  t o t a l l e d  e i g h t  pounds of Tanners and 

no k i n g  o r  Dungeness c r a b s .  E igh t  p a c i f i c  cod w e r e  caught.  The 

cod weighed 6 2  pounds and had a mean l e n g t h  o f  7 1  cen t ime te r s .  

Rockfish  c a t c h  w a s  69  pounds f o r  a l l  s p e c i e s .  The t o t a l  c a t c h  of 

a l l  o t h e r  s p e c i e s  and d e b r i s  was 9 , 0 4 9  pounds (Tab le  9 ) .  

Nine Tanner c r a b s ,  seven  males and two females ,  w e r e  caught.  Both 

females  and f i v e  o f  t h e  males were j u v e n i l e s  (Tab le s  1 0  and 11) . 
King and Dungeness c r a b s  w e r e  no t  found. 



Tanner Crab Population ~stimates 

The Tanner crab population estimates for catchable males and 

females were 1,735,570 and 1,645,292, respectively for the entire 

sampled area excluding the Western District. The Western District 

was omitted from the estimate due to the very low catch of seven 

males and two females. 

The population estimate of legal male Tanner crabs was 105,045 

animals. The true recruit estimate was 20,280 crabs. The estimate 

of true prerecruit ones was 70,933 crabs. The largest catch of 

males was in the true prerecruit two and smaller size classes with 

a total of 1,373,522 animals (Table 12 and Figure 7). 

DISCUSSION 

The Tanner crab stock in all districts of the Prince Williams Sound 

Management Area has been in a depressed condition since the early 

part of the 1980 Is. The commercial fishery has been closed in the 

entire management area since 1989 with partial district closures 

since 1984 (Table 13) . 

Data from the 1991 trawl survey do not indicate any near term 

recovery of the Tanner stock. Although the numbers of juvenile 

crabs may signify a longer tern recovery, the adult and legal male 

segments of the stock remain at very low levels. 
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Table I. Target species catch in pounds by station in the Northern 
District, Prince William Sound trawl survey, 199i. 

Station 
no. Tanner Dung. 

Pac. 
cod 

Rock- 
fish 
SP 

Misc. 
invert. , 

fish&debris 
Totai 
catch 
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Table 5. 

Station 

2 
3 
4 
6 
7 

District 
total 

Numbers of female Dungeness crabs per mile towed by station in the Northern District, 
Prince William Sound trawl survey, 1991. 

Juveniles 
Full 
New 
- 

0 
0 
0 
0 
0 

clutches 
O l d  VO 
- - 

0 0 
0 0 
0 0 
0 0 
0 0 

Partial clutches 
New Old VO 
- - - 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Barren 
New Old 

Total mature Total 
VO New Old VO females 

-note- stations not listed had no female Dungeness crab catch 



Tabie 6. Target species catch in pounds by station in t h e  KMontague 
District, Prince William Sound trawi survsy, 199i. 

Station 
no. Tanner Dung. King 

Pac. 
cod 

1Oi 
102 
103 
i05 
106 
107 
108 
109 
ii0 
iii 
li2 

Rock- 
f is;? 
SP 

8 8  
37 

133 
0 

24  
i0i 
28 
15 
26 
S O  
14 

Misc. 
invert. , 

fish&debris 
Total 
catch 





Table 8. Numbers of female Tanner crabs per miie toweci by station in the IVMontague District, 

Station Juveniles 

101 
102 
103 
104 
105 
106 

' 107 
108 
109 
110 
111 

w 
112 

or 

District 
total 

Full clutches Partial. c!luCches Barren 
New Old 
- 

0 
0 
5 
1 
0 
2 
1 
9 
1 
5 
9 

11 
- 

44 

VO New O l d  VO W ew 
- - - - - 

0 7 0 0 0 
0 4 0 0 0 
3 7 0 2 0 
0 2 0 0 0 
0 1 4  0 0 1 
1 '. 3 0 1 0 
7 13 0 3 0 
17 2 0 13 0 
1 1 0 0 0 
4 1 0 3 0 
5 2 0 0 1 

10 10 0 5 0 
- - - - - 

4 8  6 5  CJ 26 2 

O l d  
Total mature 

New 
- 

8 
5 

1 8  
8 

61 
5 

25 
3 
4 
2 

10 
19 
- 

1 6 8  

Oid 
- 

0 
0 
6 
1 
0 
2 
1 
9 
1 
5 
9 

11 
- 

45 

Totai 
females 

155 
72 
53 

150 
447 
32 
64 

155 
11 
16 
73 
62 

1290 

-note- stations not listed had no female Tanner crab catch 



Table 9. 

Station 
no. 

Target species catch in pounds by station in the Western 
District, Prince William Sound trawl survey, 1991. 

Tanner Dung. King 
Pac. 
cod 

Rock- 
fish 
SP 

Misc. 
invert. , 

fish&debris 
Total 
catch 
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Table 12. Tanner crab population estimates in numbers by sex, size 
and age class, 1991 Prince William Sound survey, 
excluding stations 201-208" 

Population 
estimate (No. ) 

Coefficient 
of variation ( % )  

93-112 mm 
new 
old & vo 

113-134 mm 
new 
old & vo 

135-157 mm 
new 
old & vo 

>I58 mm - 
new 
old & vo 

Total Legal Males 

Total Males 

FEMALES 

Juveniles 

Adults 

Total females 

" Stations in the Western District outside Montague Island. 
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Appendix C. Fishing log and catch (lbs.) by station in che Western D istric~, Prince William Souna 

Station 

2 0 1  
202 
203  
204 
205 
206 
207 
208 

trawl survey, 1 9 9 1 .  

Area 
(sqnm) 

18 .57  
25 .79  
20 .64  
27 .85  
29 .02  
20 .44  
24.96 
2 7 . 9 1  

Date 

0 8 / 2 2 / 9 1  
0 8 / 2 2 / 9 1  
0 8 / 2 2 / 9 1  
0 8 / 2 2 / 9 1  
0 8 / 2 3 / 9 1  
0 8 / 2 3 / 9 1  
0 8 / 2 3 / 9 1  
0 8 / 2 3 / 9 1  

Latitude 
(start) 

iJongi tucie 
(start) 

Catcn 
(lbs 

Number of stations: 8  
Total area (sqnm): 1 9 5 . 1 8  
Total catch (lbs): 9188 


