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INTRODUCTION 

Research intended to assess stock condition of king crab in the south

eastern Bering Sea must of necessity be part of a long-range and continuing 

program. The basic goal of United States research is to estimate parameters 

of recruitment, growth, natural mortality and fishing mortality which 

collectively reflect the condition of the stock, and to develop an appropriate 

population model to study the effect of changes in these parameters upon the 

king crab stocks. 

King crab research by the U.S. in 1968 included two research cruises in 

the southeastern Bering Sea and a continuation of the observer program aboard 

the Japanese mothership fleets. Trawl surveys and tagging were conducted 

aboard the U.S. Bureau of Commercial Fisheries vessels John ~. Manning 

(Cruise 680S-6M) from May 1 to June 7, and Miller Freeman (Cruise 6809-l0F) 

from September 17 to October 9. A U.S. observer boarded the Japanese mother

ship, Keiko Maru, on July 11 and departed August 19. During this period he 

sampled the commercial catch, collecting data on size composition and shell 

condition similar to data reported in the INPFC Annual Report for 1965. 

The trawl surveys consisted of one-hour drags using a standard, 400-

mesh, eastern otter trawl having a liZ-inch bar mesh liner in the cod end. 

Eighty-eight stations located at 20-mile intervals on a predetermined grid 

were occupied during Cruise 680S-6M (Figure 1) and 78 stations during Cruise 

6809-10F. Similarity of these station patterns and sampling methods to those 

of 19S7-6l (Simpson and Shippen, 1966) and 1966 (INPFC Annual Report for 

1966) permit comparison with earlier results. All captured king crabs were 

1 



58° 

4 

56° 

~"" uc:, 
6 7 8 9 ~,~ 

<l>~ 
K ~~~~0, 

~~~~o-.-! -o~~~---o 

c(> 

J 

S =START !-a /~ro--o--o--o--o--4 I 
E =END 

G 

F 

0 

c 

A 

t_j'-" o--o 4--o--o----o--o--o 
/_ o--o--! 4--o ~o--7 
so-! 4----o--o a-! 4---o~ ~'~

a--! 4--o o--o--! 4--o /" ~"'1-~ 
! Is--a o--! 4--o -~ • .. 

ro-! •~ :·. . t..J Cl> 

b <?~~ .~.:=· ··: .. .. . : o-· .fl,ao .,tl.~ 
/E 4 .·. . =·· ·, .· & U .· V 0 

' ' .. ···,~~'f.\.: .· q 41• " o o .\l~ · · . . .. · 0 c~~~ 

~ 
• • • ct">o. ,f,c. s v· ~c 

~~ -~65° ~ 160° 

Figure I.--Stations occupied by the lT.S. Bureau of Commercial Fisheries research 

vessel John R. Manning during Cruise 6805-6M in the southeastern Bering Sea 

from May 1 to June 7, 1968. 
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measured, sexed, and classified according to shell condition. Egg develop

ment of females was also recorded. All viable male crabs were tagged and 

returned to the sea. During Cruise 6805-~1, 2,007 tagged male king crabs 

were released, while during Cruise 6809-10F an additional 1,510 male crabs 

were tagged. Data on tanner crabs, temperature regime, surface salinity, 

and associated fauna were recorded for each station. 

Exchanges of scientific data between Japan and the U.S. during the 

past year included the return by Japan of 951 U.S. tags with recapture 

information. Five Japanese tags were recaptured by U.S. fishermen and 

returned to Japan. The Soviet Union returned 75 U.S. tags accompanied by 

recapture data, and the U.S. returned 17 Soviet tags taken in the U.S. 

fishery. The U.S. also exchanged data on commercial fishing operations 

and on research activities with both Japan and the U.S.S.R. 

PHYSICAL OCEANOGRAPHY 

Surface salinities were determined at 88 stations during Cruise 6805-6M 

(Figure 2). Bathythermograpqf casts were also made at each station, and 

general surface and bottom temperature patterns are presented in Figures 3, 

4. Oceanographic data collected during Cruise 6809-l0F will be reported 

later. 

DISTRIBUTION OF KING CRAB 

The distribution of male and female king crabs during the spring of 1968 

was studied with respect to both depth and geographical location. The results 
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of this study did not show a distinct separation of crabs by sex or size 

with regard to either depth or location. However, distribution of patterns 

did differ in some respects, especially with regard to bathymetry. 

The distribution of male crabs by five fathom intervals did not differ 

greatly from the distribution of females, except that females seemed to be 

more concentrated at stations of mid-depth, 26-45 fathoms (Figure 5a). Less 

than one percent of the females captured were taken at stations shallower 

than 25 fathoms. The percentage of females taken in the 31-35 fathom range 

was greater than the percentage of males found in this depth range, but the 

reverse was true for the 36-40 fathom interval, indicating a slightly deeper 

distribution for males. 

The depth distribution of sub-legal males (carapace length < 120 mm.) 

was significantly different from that of commercial males (Figures 5b, c). 

Sub-legal males were relatively more abundant at stations shallower than 35 

fathoms, while commercial males were relatively more abundant at deeper 

stations. The depth distribution of sub-legal males more closely approximated 

the distribution of immature females, except that sub-legal males were 

relatively more abundant than immature females in shallow areas (Figure 5c). 

A plot of the geographical distributions of commercial males, sub

legal males, and females does not indicate a distinct separation of these 

three groups on the fishing grounds (Figures 6, 7, 8). When bathymetry 

(Figure 9) is considered, however, it becomes apparent that geographic 

distribution is closely related to depth, i.e. (1) sub-legal males appear 

to be more concentrated in areas inshore from commercial males and (2) 
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females appear to be concentrated at mid-depths, in waters somewhat shallower 

than those occupied by commercial males. 

RECRUITMENf 

Recruitment to the fishery presently occurs at a carapace length of 

approximately 120 mm. which corresponds to a max~ carapace width of 

145 mm., the present min~ size limit. Recruitment for any given year 

depends upon the natural phenomena that determine year class strength. The 

great intensification of the fishery over the past ten years may also be 

affecting recruitment. We lack thorough knowledge of the natural relation

ship between the reproductive potential of the population in a given year 

and subsequent recruitment to the fishery at same later time. The effects 

of an intensified fishery are also difficult to assess, particularly mortality 

of incidentally taken sub-legal males and females. Until further research 

provides insight into these complex relationships, we must limit ourselves 

to a consideration of probable levels of recruitment during the next few 

years based on evidence gained from our trawl sampling program. 

The length-frequency distribution of all males captured during the 

1966 trawl survey is compared with the analagous distribution for the 1968 

spring cruise (Figure 10). Note that the peak labeled "A" in the 1966 

distribution falls between 60 and 75 rnm. Asstuning a growth in length of 

approximately 15 mm. per year, we would expect to find a corresponding 

peak appearing in the 90-105 mm. range two years later in the 1968 length

frequency sample. Such a peak does occur and is labeled "B" in Figure 10. 
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The 1968 peak suggests a much larger group of crabs than the 1966 peak. 

This apparent increase in abundance may be attributable to non-quantitative 

sampling of the smaller size classes, for if sampling was quantitative, we 

would expect that the group of crabs in question would be less numerous 

in 1968 than in 1966 as a result of natural mortality during the two inter

vening years. 

The 1966 and 1968 peaks correspond roughly to similar peaks noted by 

the Japanese and Soviets in their scientific sampling programs (INPFC Annual 

Reports for 1966, 1967; Vinogradov and Rodin, unpublished MS, 1967). On 

the basis of these peaks, scientists of these two nations have concluded 

that fishing may improve for several years after 1969 when this group of 

crabs reaches legal size. We cannot accept this conclusion without some 

qualification. Length-frequency data from the Japanese and Soviet commercial 

catches indicate that crabs are not fully recruited to the gear until at least 

one year after legal size is attained. Fewer than 10 percent of 11,303 crabs 

sampled fram the 1967 Japanese commercial catch had carapace lengths of less 

than 134 mm. (INPFC Doc. No. 1045). Furthermore, although Hirschhorn's 

(1966) work suggests that natural mortality of recently recruited ~rab is 

probably low, no long term study has·been made of the relation between pre

recruit abundance and the ensuing contribution to the commercial stock. 

Until this relation has been more carefully studied, we cannot fully evaluate 

the relative importance of peaks of different magnitudes observed in our 

sampling of prerecruit abundance. Therefore we should be moderate in our 
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optimism when an apparently strong year class seems to be moving into the 

fishery. 

The virtual absence of crabs in the 60 to 75 rnm. size range is another 

noteworthy feature of the 1968 length-frequency distribution. Crabs in this 

size range were relatively abundant during the 1966 survey and produced the 

strong prerecruit peak observed in 1968. The absence of 60 to 75 rnm. crabs 

in the 1968 spring survey suggests either that the sampling failed to detect 

these small crabs (possibly because they were inshore), or else that they are 

very scarce implying that recruitment may be poor for several years after 1970. 

If the fishery is to be dependent for several years on crabs recruited in 1969 

and 1970, then this is further reason to guard against over optimism in con

sidering the implications of the apparently strong prerecruit peak in the 

1968 data. 

GROwrn 

Growth of king crabs in terms of carapace length can be described by 

specifying the probability that a given crab will molt during a molting 

period and by estimating the incremental growth if molting does take place. 

The probability of molting depends both on size and whether or not the 

crab molted or skipped one year earlier. We have used data on males tagged 

in 1966 and recovered after the 1967 molting season to estimate this pro

bability for all combinations of size and prior molting history (Figure 11). 
\ 

This treatment of molting frequency is more detailed and realistic than that 

incorporated into growth models developed by other workers (e.g., Weber and 

Miyahara, 1962). 

Incremental growth in length was also studied, and averaged about 17 rnm. 

per molt. This figure is in close agreement with growth increments reported 
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by Weber and Miyahara for the late 1950's, prior to the rapid intensification 

of fishing effort. 

ABUNDANCE OF KING CRABS 

Two independent methods have been employed to estimate king crab popu

lations in the southeastern Bering Sea. These are referred to as the trawl 

survey method and the mark-and-recapture method. 

For the trawl survey method we assume that the catch in a trawl haul 

sweeping a known area of the bottom represents the abundance of crabs in the 

400 sq. mi. square around the station. On this assumption, the catch can be 

multiplied by an appropriate factor (i.e., 400 sq. mi./area swept by trawl 

in sq. mi.) to get an estimate of crab abundance in the area. Since the 

trawl surveys conducted in the summer of 1966 and the spring of 1968 are 

believed to have covered the entire area populated by significant numbers 

of king crabs in the southeastern Bering Sea, the total population of com

mercial male crabs can be estimated by summing the estimates for individual 

squares. Trawl survey estimates of this type for 1966 and 1968 are given 

with 95% confidence intervals in Table 1. 

We used data from a series of 32 trawls made in 1966 within a single 

square to set confidence intervals on trawl survey estimates. First the 

coefficient of variation (mean divided by standard deviation) was estimated. 

Then by assuming that this coefficient applies in all squares, the variance 

between trawls made within a square was estimated for each square. Assuming 

18 



Table 1.--Estimated abundance of commercial male king crabs (120 mm. carapace 

length or greater) in 1966 and 1968 with 95% confidence intervals 

Year and time 

1966, summer 

1966, at end of 
fishing in fall 

1968, spring 

Method 

Trawl survey 

Mark-and
recapture 

Trawl survey 

Estimated abundance with 95% 

confidence interval (in millions) 

8.6 < 11.3 < 14.0 

12.2 < 13.2 < 14.3 

12.5 < 18.7 < 24.9 
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independence, within square variances were combined to estimate the variance 

and the standard deviation of the population estimate, and confidence intervals 

were established. 

Mark-and-recapture population estimates for 1966 (with 95% confidence 

intervals) were made by the Petersen method (Ricker, 1958) using 1967 Japanese 

catch and recovery data. Because many sub-legal crabs were tagged, it was 

necessary to estimate the number of tagged legal size males at the end of 

the molting (i.e., after June 15) in 1967. To do this the previously described 

growth model was applied to crabs measured and tagged in 1966. It was assumed 

that all new shell crabs tagged in 1966 had molted that spring, while all old 

shell crabs had skipped. Because of this treatment of growth, no tag recoveries 

or commercial catches made prior to June 15, 1967 were considered. Recoveries 

of sub-legal crabs and commercial blue king crab catches from the Pribilof 

Islands vicinity were also eliminated from consideration. After all of these 

adjustments, a mark-and-recapture estimate was made of commercial male king 

crab abundance as of the end of the 1966 fishing season (Table 1). 

In considering the two 1966 estimates, note that the summer trawl survey 

point estimate is about 1.9 million crabs below the mark-and-recapture estimate 

as of the end of fishing 4 months later.' During the intervening period (July 1 

to November 1), about 1.8 million crabs were removed by'fishing, making the 

total discrepancy about 3.7 million crabs if natural mortality is assumed to 

be negligible. This descrepancy suggests that either the trawl survey estimate 

is low or the mark-and-recapture estimate high. A low trawl survey estimate 

is possible because we suspect that the trawl gear employed may not have been 
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U. S. King Crab 
(50) 

fully effective at the first 20 stations sampled in 1966. Also, since one 

crab in the sample is equivalent to about 20,000 crabs in the population 

estimate, sampling error could significantly affect any trawl estimate. 

Factors relating to the seasonal distribution of crabs of various sizes, to 

their behavior, or to the operation of the sampling gear may also be involved. 

For these reasons, any trawl survey estimate must be interpreted with caution. 

In our mark-and-recapture studies, problems such as loss of tags, 

tagging mortality, and unreported recoveries would result in overestimates 

of the population of commercial males, but one source of error could compen-

sate for these others. In 1966 most tags were applied in a limited area after 

completion of the regular station sampling program. This mass tagging was 

carried out adjacent to an area of commercial fishing activity and involved 

a larger than average percentage of commercial-sized crabs. We know that 

these tagged crabs were distributed to some extent throughout the south-

eastern Bering Sea by the time of the 1967 fishing season, but they were not 

distributed in proportion to untagged crabs. Because these crabs were still 

grouped, and because the commercial fishery seeks concentrations of larger 

crabs, it is probable that more marks were recovered than the number expected 

under the hypothesis of randomly distributed mar~ or randomly distributed 

fishing effort. This would result in an underestimate. The relative 

importance of these compensating errors is difficult to assess at this time, 

but some clarification is expected when 1968 recoveries become available. 

Our 1966 estimates, especially the trawl survey estimate, are generally 

in agreement with a Soviet estimate of 11.4 million commercial males based on 
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catch and effort data (Vinogradov and Rodin, unpublished MS, 1967). The same 

authors estimated the population of commercial males at 15.7 million in 1965 

and at 10.5 million in 1967. 

The 1968 spring trawl survey estimate is higher than the 1966 estimates 

(Table 1). Some of this difference can be attributed to the time of sampling, 

since cOIlBllercial fishing reduces the population throughout the season. AI though 

1968 cOIlBllercial catch data were not available at the time of writing, 1967 

data suggests that the 1968 estimate of 18.7 million crabs should be reduced 

to about 18.0 million crabs before comparing it to the 1966 trawl survey 

estimate, or to about 15.7 million crabs before comparing it to the 1966 mark-

and-recapture estimate. Even after adjustment, however, the 1968 estimate is 

still above the 1966 estimates. This apparent increase may be attributable 

to slightly improved recruitment in 1967 and 1968. On the other hand sampling 

error or problems associated with crab distribution, crab behavior, or gear 

operation could quite conceivably be involved. 

Trawl survey estimates of male king crab populations in the southeastern 

Bering Sea prior to the intensification of the fishery are given in INPFC Annual 

Reports for the years 1957 through 1959. During this period abundance estimates 

of male crabs exceeding 132.5 IIBll. in carapace length averaged about 22.2 million 

crabs. To make this figure comparable to our figures for males exceeding 120 

IIBll. in carapace length, it should be increased by roughly 20 percent to about 

26.6 million crabs. 

TRENDS IN THE C(M.1ERCIAL FISHERY 

The Japanese king crab fishery in the southeastern Bering S~a remained 

22 



relatively constant from 1953 through 1959 (Figure 12). Catch per tan reached 

an all time high of 16.5 crabs in 1959, only to drop sharply during the per~o~ 

of intensification of fishing effort after 1959 to 8.5 by 1963. Catch per tan 

remained a~most constant at approximately 9 crabs per tan from 1964 to 1966, 

but fell in 1967 to 8.3 (Figure 12)'. The further decline in 1967 is especially 

significant because, as a result of a bilateral agreement between Japan and 

the Soviet Union, presumablyno preemptive effort is involved. Catch per tan

day has also shown a marked decline over the years (Figure 12). Samples from 

the Japanese commercial catch also show a decline in average carapace length 

(Table 2). 

From 1965 on the Japanese have also made substantial catches of blue 

king c~ab, Paralithodes platypus, from the Pribilof Islands area in meeti~g 

their quota (Table 3). 

Catch and effort statistics have been received from the Soviet Union 

for each year since the inception of their king crab fishery in the southeastern 

Bering Sea in 1959 (Figure 13). The Soviet data also indicate a marked decline 

in catch per unit effort from almost 2.5 crab per tanday in i960 to a low of 

just over 0.25 per tanday in 1967, or a 10-fold decrease in 9 years. A sharp 

decrease in catch per tan also occurred, despite a fairly steady. increase in 

soaking time. In 1967 the Soviets stopped fishing operations in June after 

packing 68,590 cases, only 68 percent of their allocated quota. In 1968 they 

suspended op~rations even earlier, leaving on May 2. 
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2-
Tab1e~--Changes in average carapace length for the Japanese commercial king 

crab catch in southeastern Bering Sea from 1953 to 1967!1 

I 
Average length of 

t-

Year conmercial catch 

nun. 

1930-39 

1953 170.0 

1954 166.5 

1955 164.1 

1956 162.5 

1957 159.8 

1958 158.9 

1959 159.7 

1960 158.1 

1961 158.7 

1962 158.0 

1963 154.8 

1964 156.9 

1965 154.3 

1966 152.9 

1967 152.5 

!I Data from INPFC Annual Reports. 



3 
Tab1e~--Japanese commercial pack of king crab (P. camstchatica) and blue king 

crab (~. platypus) in the eastern Bering Sea, 1965-1967 
t 

" --
Quota Reported pack Blue crab Percent of quota 

Year (in cases) (in cases) (in cases) comprised of blue crab 

1965 185,000 185,000 16,669 9.0 

1966 185,000 184,805 12,606 6.8 

1967 163,000 162,999 14,531 8.9 
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Figure 13.--Catch and effort data for the Soviet king crab mothership fleet 

in the southeastern Bering Sea from 1959 to 1967 (unpublished data). 
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The trends apparent in the Japanese and Soviet catch and effort data are 

characteristic of a rapidly intensifying fishery. The great increase in effort, 

from 100,000 tans of Japanese effort in 1958 to 1,250,000 tans of Japanese and 

Soviet effort in 1964, undoubtedly has greatly reduced the abundance of older 

crabs. The decline in catch per unit of effort and the relative increase in 

numbers of smaller crabs in the commercial catch reflect this change in stock 

composition. The continued decline in catch per unit of effort from 1965 

through 1967 is especially noteworthy, since effort has remained stable during 

this period. 

Beginning in 1959, catch increased, though not so rapidly as effort, 

reaching a peak in 1964. Since then catches have been reduced. The quotas 

established in bilateral agreements between the U.S. and Japan and the U.S. 

and the U.S.S.R. have reduced the catch, but considering the difficulty that 

the Soviets and Japanese have had in achieving their quotas, it seems likely 

that catch would have declined even if quotas had not been established. 

Interpretation of catch and effort data is complicated by two factors. 

First, variation in annual recruitment introduces irregularities in observed 

trends, especially when heavy fishing pressure has resulted in a fishery 

that is dependent on recently recruited individuals. Second, interpretation 

of effort data is complicated by differences between Japanese and Soviet gear, 

improvement of gear and fishing methods over the years, variations in gear 

soaking time, and the inclusion of preemptive effort in reported effort. 
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IMPLICATIONS FOR MANAGfMENf 

In managing the southeastern Bering Sea king crab fishery, the two major 

goals have been: (1) to protect the reproductive capacity of the stock, and 

(2) to harvest adult male crabs so as to maximize yield. 

To protect reproductive capacity, the strategy has been to give full pro

tection to females and to males less than 145 mm. in greatest carapace width 

(about 120 mm. in carapace length). Hopefully this will insure that enough 

mature males (i.e., males over 100 mm. in carapace length) are available to 

service the entire population of mature females. To further protect smaller 

crabs the stretched diagonal mesh size of the tangle nets must be 50 ern. or 

greater. This gear is selective for larger male crabs. These regulations 

encourage the fishery to avoid concentrations of females and sub-legal males 

needed for reproduction. Soft shell crabs are also protected. Besides pro

tecting reproductive capacity, these regulations make sense from a production 

point of view because meat yields are poor from females, sub-legal males, and 

soft shell crabs. 

These regulations could be failing in their objectives if large numbers 

of incidentally captured females and sub-legal males fail to survive after 

being returned to the sea. We cannot evaluate this possibility because we 

have no information on the incidental catch and survival of these crabs. 

Another possibility is that many females fail to find a mating partner despite 

protection of sub-legal males. In this case, large numbers of non-ovigerous 

females would be present after the spring molting and mating period. Our 

sampling in the Bering Sea has never indicated significant numbers of barren 
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females, although barrenAhave recently been reported in certain heavily 

fished areas near Kodiak Island (McMullen, 1968). 

Pack quotas have been established in the bilateral agreements. In 

1965 and 1966 the quota for Japan was 185,000 cases of 48 half-pound cans 

each per year while the Soviet quota was 118,600 cases per year. In 1967 

and 1968 quotas were reduced to 163,000 cases for Japan and 100,000 cases 

for the U.S.S.R. The objective of setting these quotas was to limit the 

total catch to a level that would not excessively deplete the stock of 

commercial males. 

Hirschhorn (1966) has presented evidence that the biomass of a unit of 

recruitment is maximum at about 160 mm. carapace length. His work suggests 

that for maximum yield, crabs should be protected until they reach a length 

of approximately 160 nun. A sample of the 1967 Japanese commercial catch 

indicates that this goal is not being achieved (Table 4; see also Table 2). 

To allow greater numbers of crabs to reach an optimum size for harvest, 

the survival of smaller crabs should be kept as high as possible. The 

minimum size regulation is a step in the right direction, although mortality 

of incidentally captured sub-legal crabs may be a serious problem. If the 

minimum size were to be increased and enforced, then the increase would act 

as an additional incentive for the fishery to avoid concentrations of small 

males. In this regard, note that individuals in the 120 mm. to 135 mm. size 

range apparently contributed only 8.2 percent of the Japanese catch in 1967 

(Table 4). 

Survi.val could also be improved by reducing fishing effort. From 1965 

through 1967 effort has remained relatively constant, despite the reduction 
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Table 4.--Re1ative length-frequency distribution in a sample of 11,303 crabs 

from the 1967 Japanese commercial catch!! 

Size class (mm.) Percentage of total sample 

120-124 0.2 

125-129 2.6 

130-134 5.4 

135-139 8.8 

140-144 12.8 

145-149 14.2 

150-154 14.3 

155-159 12.0 

160-164 10.3 

165-169 8.4 

170-174 4.8 

175-179 3.0 

180-184 1.7 

185-189 0.8 

190-194 0.3 

195-199 0.2 

over 200 0.1 

!! Source: INPFC Doc. 1045. 
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in quotas. This lack of response suggests that past quotas have been un

realistically high compared to the number of crabs available for harvest. 

To increase survival, future quotas should be set at much lower levels 

relative to the number of legal sized crabs available. This policy would 

be a step towards making rational use of each recruited year class. 

32 



BIBLIffiRAPHY 

Anon. 1968. Carapace length frequency distribution of king crabs (commercial 

males) caught by Japan in the eastern Bering Sea in 1967. Japan Fisheries 

Agency (INPFC Doc. 1045). 1 p. March 13,1968. Processed. 

Hirschhorn, George. 1966. Variations in biomass of eastern Bering Sea king 

crabs, based on tagging estimates of growth and mortality. Bureau of 

Commercial Fisheries, Biological Laboratory, Seattle, Washington (INPFC 

Doc. 909). 48 p. October 24, 1966. Processed. 

Kirkwood, James B., and James F. Hebard. 1967. King crab research. In: 

Investigations by the United States for the International North Pacific 

Fisheries Commission--1967. Bureau of Commercial Fisheries, Biological 

Laboratory, Seattle, Washington (INPFC Doc. 973). pp. 139-147. October 

10, 1967. Processed. 

Kirkwood, James B., and James F. Hebard. 1967. King crab research. In: 

Investigations by the United States for the International North Pacific 

Fisheries Commission --1966. Int. North Pac. Fish. Comma Annual Report 

1966, pp. 116-117. 

MCMullen, John C. 1968. Investigation of king crab ocean reproduction and 

brood stock composition, Kodiak Island. Alaska Department of Fish and 

Game, Informational Leaflet No. 126. 16 pp. Processed. 

Ricker, W. E. 1958. Handbook of computations for biological statistics of 

fish populations. Fisheries Research Board of Canada, Bulletin No. 119. 

300 pp. 

33 



Simpson, Robert R., and Herbert H. Shippen. undated. Movement and recovery 

of tagged king crabs in the eastern Bering Sea, 1955-63. Bureau of 

Commercial Fisheries, Biological Laboratory, Seattl~, Washington (INPFC 

~ Doc. 871). 48 p. July 27, 1966. Processed. 

Vinogradov, L. G., and V. E. Rodin. 1967. Condition of the stocks of king 

crab in the Eastern Bering Sea from the results of Soviet investigations 

in 1967. Pacific Research Institute of Fisheries and Oceanography, 

Vladivoskok, U.S.S.R. 29 p. Processed. 

Weber, Douglas D., and Takashi Miyahara. 1962. Growth of the adult male 

king crab Paralithodes camtschatica (Tilesius). U.S. Fish and Wildl. 

Serv., Fish. Bull., Vol. 62, pp. 53-75. 

34 D~ . II..~' 




