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INTRODUCTION 

During the spring of 1988, the Alaska Board of Fisheries (BOF) mandated at sea observer 
coverage for all vessels comrnercialiy processing king and Tanner C. bairdi crab in Alaskan 
waters. Since that time, the BOF has amended observer deployment regulations to include the 
Bering Sea C. opilio fisheries. In addition, board members granted authority to the Alaska 
Department of Fish and Game (ADF&G) to place observers on commercial vessels participating 
in other Alaskan shellfisheries, when such action would facilitate the only means to collect 
valuable biological and fishery management data. 

Historically, the primary purpose of deploying observers on crabbing vessels has been to provide 
an enforcement monitoring tool to promote the long term health of the fisheries. Although 
observers do spend a considerable amount of effort monitoring and documenting the fishing 
activities of commercial vessels, they also collect a wealth of biological data. These data are 
useful for establishing patterns in population dynamics with regard to stock age composition, 
reproductive patterns and the effects of commercial exploitation. Ultimately, the shellfish 
observer biological database provides a valuable source of information to facilitate more 
comprehensive management of Alaska's shellfish resources. 

The databases of biological and regulatory compliance information collected by observers is 
maintained by Westward Region ADF&G staff members. Archived information includes a 
variety of commercial fishing and shellfish biology statistics ranging from pot locations, gear 
types and soak periods, to species composition of catches, biological and legal crab size 
frequencies, and the reproductive status of female crabs. 

During the 1993 Bering SealAleutian Islands shellfisheries, observers were deployed on catcher 
processor, floating processor, and catcher only vessels. Observers onboard floating processors 
have access only to pre-sorted and retained catches which limited certain types of data collection. 
Observers placed on catcher processor and catcher vessels were able to examine pot contents prior 
to any catch sorting. 

In this report, compiled data was collected during fisheries primarily occurring in the 1993 
calendar year. Due to the substantial volume of available information, the scope of data 
presented has been narrowed to include only size frequency and molt stages of commercially 
retained crabs, the documented incidence of illegally retained crabs, and the results of random 
pot sampling. Topical statistics from the 1990, 1991, and 1992 seasons hat-e also been include 
for comparative purposes. Any inconsistencies between findings presented in this document and 
previously published reports regarding the shellfish observer databases are the result of updated 
summaries and interpretation of historical data. 

Size frequency measurements of retained crabs presented in this report include those collected 
in a number of fisheries at shoreside processing locations by ADF&G "dockside" samplers. 
Additional information, regarding Bering Sea/Aleutian Islands fishery management and the 
shellfish observer program, has been provided by Griffin and Ward (1993), and Morrison et al. 
(1 994). 



METHODS 

Comprehensive shellfish observer sampling methodologies are outlined in the most recent 
publishing of the ADF&G Shellfish Observer Field Manual (ADF&G 1993). 

For the purposes of this report, terms related to the discussion of sampled crabs are as follows: 

Carapace Length (CL) - the straight line distance across the carapace from the posterior 
margin of the right eye orbit to the medial-posterior margin of the 
carapace; the biological size measurement of Korean hair crabs and 
all king crab species. 

Carapace width (CW) - the straight line distance across the carapace at a right angle to a line 
midway between the eyes to the medial-posterior margin of the 
carapace not including the spines; the biological size measurement of 
C. bairdi and C. opilio crabs. 

Legal Size - the straight line distance across the carapace of male crabs at a right angle to 
a line midway between the eyes to the medial-posterior margin of the carapace 
including the spines. 

Mature - crabs (both male and female) that have attained a biological size at which 50 
percent or more of a given sample at that size are physiologically capable of 
mating. 

Immature - crabs (both male and female) that have not attained a biological size at which 
50 percent or more of a given sample at that size are physiologically are 
capable of mating. 

Soft shell - crabs that have molted within the previous two months. 

New shell - crabs that have molted between the preceding two to twelve months. 

Old shell - crabs that have molted between the preceding twelve to twenty-four months. 
(Skip molt) 

Very old shell - crabs that have not molted within the preceding twenty four months. 
(2nd skip) 

Eyed Eggs - embryoid eggs. 

Uneyed Eggs - non-embryoid eggs. 

MatedBarren - female crabs not carrying eggs but showing signs of mating (based on 
evidence of egg clutch extrusion) in the previous year. 



Non-matedBarren - female crabs not carrying eggs and not exhibiting signs of prior 
mating activity (including immature crabs). 

Floating Processors 

Observers onboard floating processors monitor catcher vessel deliveries for commercial fishing 
regulations compliance with regard to retention of legal crab species, sex and size. Sampling 
procedures consist of surveying 600 crab taken from individual vessel catches to ascertain a 
percentage, if any, of illegally retained animals. This sample type is referred to as the "Legal 
Tally". 

Biological data collected from the catcher vessel deliveries includes random selection of 100 crabs 
to determine carapace size distributions and shell age condition, and a determination of an 
average catch weight of sampled crabs. 

Catcher Processors 

Observers deployed on catcher processors have the opportunity to conduct a more comprehensive 
survey of vessel fishing activities and catch statistics than those placed on floating processors. 
In addition to collecting the carapace size distribution, Legal Tally and average catch weight 
samples from retained crabs, each observer routinely examines randomly selected pots for species 
composition. This sample type is sometimes referred to as the "Bycatch" sample. Methodology 
includes enumerating all species in a pot, assessing the size frequencies of all commercially 
important crabs observed, determining their shell age composition, and evaluating the 
reproductive condition of any captured female crabs. 

Daily sampling objectives on catcher processors (in terms of the quantity of fished pots examined, 
crabs measured, etc.) are dependent on a number of variables. Specifically, factors such as 
whether an individual has been assigned any special data collection projects, the projected 
duration of the fishery in which the observer is deployed, and the data collection priorities 
established by ADF&G staff for separate fisheries all affect the volume and variety of information 
collected. Fishery specific sampling goals will be discussed in subsequent sections when 
appropriate. 

RESULTS AND DISCUSSION 

Bering Sea C. opilio 

In recent years, the C. opilio fishery has become the economic mainstay of the Bering 
SealAleutian Islands commercial crab fleet. The largest harvests on record of these stocks have 
occurred since at sea observer coverage was authorized by the Alaska Board of Fisheries in the 
spring of 1990. These immense catches coupled with relatively lengthy seasons have generated 
some of the larger data sets amassed by observers since the program's inception. 



In the 1993 fishery a total of fifty observers were placed on catcher processor and floating 
processor vessels, less than half the total personnel deployed in 1992 (Ward et al. 1993). By the 
conclusion of the season on March 15, nearly 1.7 million male and female C. opilio had been 
examined by observers for biological/legal descriptive characteristics. 

In 1993 the average carapace width (CW) of a retained male C. opilio showed slight variation 
between processing types. Sampling results from catcher processors, floating processors, and 
shoreside locations are depicted in Table 1. The mean size of retained males observed during the 
previous four seasons has also remained relatively constant at between 109 mm and 112 rnm 
(Table 2). The carapace width distributions of crabs harvested between 1990 and 1993 indicates 
that there has been virtually no change in the overall size composition (Figure 1). Historical 
carapace width distributions of harvested C. opilio prior to 1990 are not available from the Bering 
Sea fishery. 

The CW distributions of all male C. opilio (both those retained and released) observed in pot 
samples displayed little change from the 1992 fishery (Figure 2). The mean size of male crabs 
(108 mm) still remained significantly larger than that of the 1991 season (1 02 mm), but there 
appeared to be little evidence of prospects for recruitment since the 1992 fishery. It should be 
noted that the age classes of juvenile male crabs below 65 mm CW are not typically seen in 
fished pots and any assumption of poor recruitment could only be based on evidence of slight 
change in the size distribution of the larger male crabs. 

The CW frequencies of female C. opilio observed in pot samples over the last several years are 
depicted in Figure 3. There appeared to be fewer crabs examined during the 1993 fishery (in 
comparison to the previous year) in the mature size range. The size at maturity for female C. 
opilio is generally thought to be at 50 mm however, continuing studies may indicate there is 
significant variability in this index based on geographic differences in suitable habitat (R. Otto, 
National Marine Fisheries Service, Kodiak, pers. communication). Overall, there was little 
variance in the mean CW of females between the 1992 and 1993 seasons. The difficulty in 
objectively assessing the shell age of these crabs may explain the presence of non-molting 
individuals in the immature size classes and the evidence of molt activity in the larger (mature) 
size classes. 

Retention of illegal crabs appeared to be relatively insignificant during the C. opilio season as 
shown in Tables 3 and 4. Examination of nearly 1.2 million crabs for legal size, sex and species 
revealed just under 7,000 unlawfully harvested individuals; the vast majority of which were 
undersize C. bairdi. The cumulative percentage of illegally retained crabs was identical to that 
of the prior year's fishery at 0.5% (Tracy, 1994). 

Average catches per pot of retained male C. opilio derived from 1,15 1 observer pot samples were 
substantially higher than those reported on commercial fish tickets in 1993; a mean of 235 crabs 
per sampled pot (Figure 4) compared to the 187 crab CPUE reported to ADF&G management 
biologists by catcher processors (Morrison et al. 1994). Also, the average pot sample catch of 
retained crabs during the 1993 fishery was 12 percent higher than results from 1992. Estimated 
total fishery catches of retained crabs and incidental animals showed that relative to the targeted 
male C. opilio, unintentional capture of other crabs and fish was nominal (Table 5). Tanner 



hybrids composed the largest bycatch occurrence at an estimated 9.5 million animals during the 
fishery. 

Shell age classifications of male C. opilio in the 1993 season remained consistent with findings 
from prior seasons (Table 6). Ninety percent of all males examined were classified as new shell; 
the balance consisting almost exclusively of first year skip molts (old shell). Male crabs failing 
to molt for two or more consecutive years have been nearly absent from samples during each of 
the past four seasons. 

In comparison to previous fisheries, the results of female C. opilio shell age assessment revealed 
that greater numbers of individuals were described as having very old shells (Table 6). 
Conversely, the numbers of new shell females decreased from 32% of the total sample size in 
199 1 to just over 10% in 1993. The proportion of skip molt crabs remained relatively constant 
with findings from preceding years. 

The numbers of C. opilio females carrying eggs at the time of the 1993 harvest was also 
relatively similar with the outcome of sampling from the 1992 fishery (Figure 5). Summary of 
available data showed that females with clutches of eyed and uneyed eggs comprised 60% of the 
total sample. In 1992, the ratio of ovigerous C. opilio was slightly higher at 75% of all crabs 
observed. The decrease in abundance of females carrying egg clutches in 1993 (and the 
according increase of those described as barren) may signify a shift in population dynamics 
towards the presence of a larger proportion of aged and non-fertile crabs however, this disparity 
is possibly within a statistical margin of error in observer assessment of female reproductive 
condition. 

Compared to catches of male C. opilio, females have not been common in pot samples; less than 
2,000 of these crabs were examined by observers in both the 1992 and 1993 fisheries (Table 7). 
Although nearly 8,500 female C. opilio appeared in the summary of data from numbers of pots 
inspected in 1991, at minimum an analysis of variance in catch locations would be necessary in 
order to conclude there was a general increase in abundance during that season. 

Bering Sea C. bairdi (Tanner Crab) 

Information summarized from the 1990, 1991, and 1992 Bering Sea fisheries is presented in this 
report using two separate chronological parameters to define the data sets. Some pot sample 
statistics have been limited to the portion of data obtained prior to the overlap of the C. bairdi 
season with the C. opilio fishery. Since most vessels retain both C. bairdi and C. opilio during 
the concurrent seasons, it is difficult to identify a pot sample derived from exclusively directed 
C. hairdi effort. All sampling figures with regard to species composition and catches per pot, 
have been derived only from data sets generated in the fishery prior to January 1st of each 
respective year. Data statistics such as size frequencies, shell ages and reproductive condition of 
females have been taken from C. bairdi sampled throughout the entire course of both fisheries. 



In 1993 shellfish regulations were amended resulting in the initial allowable harvest period for 
C. bairdi opening concurrent to the Bristol Bay red king crab fishery on November 1st. No 
directed Tanner effort was observed during this interval. The C. bairdi fishery re-opened on 
November 20; 10 days following the Bristol Bay closure (Morrison et al. 1994). Summarized 
catch composition information contains only data collected between the latter November opening 
and the ultimate conclusion of the season on January 1, 1994. 

Most retained C. bairdi CW samples were obtained from observer sampling on catcher 
processors. Combined measurements from all processing locations produced and average width 
of 15 1 mm (Table 8). Forty-six percent of the sample consisted of post-recruit sized crabs (Table 
9). Although a smaller number of retained males were examined in 1993 than in the preceding 
two years, the overall CW distributions from all three seasons are very similar (Figure 6). 

The agelwidth structure of C. bairdi males (retained and released crabs) taken from pot samples 
showed little indication of upcoming recruitment into the population (Figure 7). However, due 
to regulation changes in the portions of the Bering Sea where Tanner crab harvest was allowed 
in 1993, the summarized measurements are not representative of the entire area fished in previous 
seasons. The average CW of C. bairdi females (95 mm) remained identical to the mean of crabs 
measured during the 1992 season (Figure 8). Crabs below 65 mm CW were conspicuously absent 
from sampled pots but this observation is consistent with findings from the 1990, 199 1, and 1992 
seasons. 

Illegal crabs appeared to be more prevalent during the C. bairdi opening than in any other fishery 
subject to observer coverage in 1993. One percent of all retained males surveyed were under 
legal retention size (Table 10). Applying this percentage to the total reported catch resulted in 
approximately 35,000 sub-legal males harvested during the season. 

Catches of legal and undersized males (17.7 and 30.8 per sampled pot, respectively) were low 
in 1993 compared to preceding years (Figure 9). The decline in abundance of C. opilio catches 
continued; from 41.5 crabs per pot in 1991 to an average of less than 4 in 1993 samples. 
Bycatch of red king crabs was also reduced by 85%, but still consisted of an approximated 
225,000 individuals (of both sexes) caught and released over the course of the season (Table 11). 

New shell males and old shell females comprised the majority of C. bairdi assessed for shell age 
(Table 12). Only 12.5% of the male crabs were characterized as skip molts. Nine of every 10 
females examined were also described as old shell. 
Gravid C. bairdi females typically have made up the bulk of those examined for reproductive 
characteristics during the last several seasons. In 1993, 96.2% of the females surveyed carried 
egg clutches (Table 13). Clutches containing eyed eggs outnumbered those comprised of uneyed 
eggs by a ratio of 3 to 1. During the 1991 and 1992 fisheries the vast majority of clutches 
examined contained uneyed eggs (Figure 10). The disparity between respective years may be 
attributable to the change of seasons in 1993 and the additional reduction in geographic area 
where fishing effort was allowed. The very small numbers of barren females observed in 1993 
were more or less evenly split between previously mated individuals and those exhibiting no signs 
of recent mating activity. 



St. Matthew Blue King Crab 

During the 1993 Board of Fisheries shellfish session the annual season opening for the St. 
Matthew blue king crab fishery was changed from September 1 to September 15. The Board's 
intent was to schedule the fishery concurrent with the opening for Pribilof district red king crab 
in order to divide vessel effort between the two areas. In recent years the harvestable surplus of 
blue king crab in the St. Matthew fishery has declined relative to historic levels. Conversely, 
fishing pressure has increased; in 1992, 174 vessels registered for the 60 hour opening (Griffin 
et al. 1993). 

As a result of the season change mandated by the BOF, only 92 vessels participated in the 6 day 
opening (Morrison et al. 1994). At the conclusion of the fishery on September 21, shellfish 
observers deployed on three catcher processors and four floating processors had examined more 
than 475,000 blue king males and females in the course of their sampling activities (Ward et al. 
1994). 

Just under 12,000 CL measurements of retained blue king crabs revealed an average size (135 
mm) very similar to data results from the preceding three years (Figure 11). The average size 
of retained crabs sampled at each processing location during the 1993 fishery were relatively 
consistent with a mean of 134 mm at shoreside locations and 137 mm on catcher processors 
(Table 14). The overall size composition of retained crabs during the past four seasons also 
showed little variation with 70 percent of harvested crabs at or below 140 mm CL (Table 15). 

The CL distribution of all male blue king crabs appears to correlate well with the 1992 data set 
in relation to potential recruitment into the population. The significant frequency of crabs in the 
juvenile size class (60 mm - 90 mm CL) from that year emerged in the 75 mm - 105 mm CL 
range during the last season (Figure 12). The median CL (1 12 mm) of blue king males in 1993 
was slightly higher than the mean CL of 110 rnm recorded in 1992; this nominal increase is 
possibly attributable to the slight decline in abundance of recruit and post recruit males between 
the two years. 

To some degree, changes in female blue king CL composition between seasons were not as 
evident as those of the male population. A sample of 2,722 crabs in 1993 revealed an increase 
in average CL of 6 mm in comparison to the previous year and, a concurrent rise in the numbers 
of females characterized as old shells (Figure 13). The numbers of immature female crabs 
documented in pot catches has remained relatively unchanged since the 199 1 fishery. 

As in previous years, the incidence of illegal crabs retained in 1993 constituted less than 0.5% 
of the total harvest (Table 16). Observers deployed on catcher processors and floating processors 
surveyed approximately 13% of the year's catch and subsequently found less than 200 undersized 
male blue kings in their samples. Based on these findings, as well as the numbers of female blue 
king crabs and other illegal species that were documented in samples, an estimated 1,900 illegal 
animals were retained by the fleet during the fishery. 

Over the past four seasons, summaries of pot content sampling have shown that non-target 
catches of crabs and fish in the St. Matthew fishery have been in large part limited to undersized 



blue king males and females (Figure 14). The mean catch of blue king females has fluctuated 
between a low of 8.4 crabs per pot in 1990 up to as many as 60.4 crabs in 1992. The average 
catch of 33.3 females during the 1993 season extrapolates to nearly 2 million individuals caught 
and released (Table 17). The mean catch of legal males remained comparable to the 1992 
opening at nearly 14 crabs per pot but showed a significant decline from the CPUE of 19.5 crabs 
in the 1991 fishery. The only other commercially important crab species documented in bycatch 
pots was C. opilio, of which there were 199 individuals of both sexes in a survey of 84 pots 
(Table 17). 

Shell age statistics of male and female blue king crabs at the time of the fishery have been well 
documented in observer data sets over the past four years. In each season roughly 90% of all 
males examined have been categorized as new shells; the remainder almost exclusively being 
described as 1st year skip molts (Table 18). Shell classification of blue king females has varied 
somewhat with numbers of those recorded as new shell differing by as much as 30% of the total 
sample size between 1990 and 1993. Accordingly, old shell females comprised just under 20% 
of those sampled in 1992 and greater than 35% of the crabs observed in 1993. 

In prior years, gravid female blue kings have consistently been absent from sampled pots. This 
was again the case in 1993 when all of the 2,720 crabs examined were devoid of egg clutches 
(Table 19). Compared to the past several year's data, a higher percentage of the barren females 
inspected in 1993 showed signs of earlier mating activity. As Figure 15 illustrates, there appears 
to be a pattern of this nature developing that dates back to 199 1. The concurrent decrease in 
numbers of non-mated females between 1992 and 1993 correlates to the rise in average female 
CL and increased percentage of old shell crabs in consecutive years. 

Pribilof Red King Crab 

There are no historic records available of a directed domestic harvest of red king crabs in the 
Pribilof Island section of the Bering Sea (R. Morrison, Alaska Department of Fish and Game, 
Dutch Harbor, personal communication). During the 1970s and early to mid 1980s, significant 
numbers of blue king crabs were removed from the area and a small amount of red king crab was 
taken as incidental catch. In 1993 an estimated 3.4 million pound harvestable surplus of red king 
males (NMFS 1993) allowed the opening of a directed fishery on September 15. Of the total 
observers onboard vessels during the season, two were deployed on catcher processors and two 
monitored catcher vessel deliveries to floating processors (Ward et al. 1994). 

More than 6,700 retained red king males were measured for carapace length by observers on both 
at sea processing vessel types and also, by ADF&G "dockside" samplers at shoreside locations 
(Table 20). The mean retained crab CL of 154 mm is comparable to the average size of red king 
crabs harvested in the Bristol Bay area over the last several years (Figure 16). Slightly over 50% 
of the retained male sample consisted of crabs between 140 mm and 155 mm CL (Table 21). 

The CL distribution of red king males observed in pot samples showed a noticeable "spike" of 
crabs in the pre-recruit (100 mm -120 mm) age class (Figure 17). Nevertheless, the overall mean 
size (138 mm) was still above the generally accepted threshold (135 mm) for recruit red king 



males in the Bering Sea. Only 53 red king females were seen in pot samples and all were 
reported as being new shell crabs (Figure 18). 

More than half of the harvest reported by catcher processors was monitored by observers for 
compliance with legal retention size and composition regulations; 16.5% of the catch delivered 
to floating processors was also surveyed (Table 22). Undersized male red kings comprised the 
majority of the illegal catch which was 0.2% of the total sample. 

An average catch of 7.6 legal red king crabs was derived from 55 pot samples collected during 
the season (Table 23). This number was considerably less than the calculated mean of 1 1.6 crabs 
per pot obtained from commercial fish tickets (Morrison et al. 1994). Bycatch samples also 
included 107 incidental blue king crabs of both sexes. In general, C. bairdi and C. opilio were 
the most commonly observed species at 19.3 and 13.4 animals per pot, respectively (Figure 19). 

As mentioned previously, all of the female red king crabs examined by observers were classified 
as new shell (Table 24). Most of the 693 males evaluated had also completed a molt cycle within 
the preceding year. Only 130 old and very old shell male crabs were seen in the 55 sampled 
pots. 

Barren females displaying no evidence of mating in the twelve month period prior to their capture 
in the fishery accounted for nearly 75% of the 53-crab sample (Table 25). Fourteen red king 
females possessed clutches of eyed eggs; none carried uneyed eggs or were reported as barren 
but having mated within the previous year. These data are illustrated in Figure 20. 

Bristol Bay Red King Crab 

Shortly following the inception of the shellfish observer program in 1988, initial deployments 
began in the Bristol Bay red king crab fishery. During that year, 20 observers were placed 
onboard catcher processors and 5 on floating processors (Quimby 1990). In part, the original 
Board of Fisheries mandate for observer coverage was based upon a substantial disparity in 
reported catch rates between the un-regulated catcher processors and the remainder of the fleet, 
which was subject to legal harvest monitoring by ADF&G "dockside" samplers. Schimdt et al. 
(1990) concluded that indeed the presence of observers on the catcher processors had a positive 
effect on equalizing relative fishing performance amongst all vessels. Since that time, the 
biological and fishing statistics collected by observers in the Bristol Bay fishery have been 
utilized to modify regulations with regard to the retention of incidental C. bairdi during the 
season, and the restriction of commercial effort following the closure in areas with high bycatch 
rates of red king crabs. 

Over the course of the 1993 opening, 17 observers monitored fishing activities and gathered data 
on catcher processors; another seven sampled catcher vessel deliveries to floating processors 
(Ward et al. 1994). 

Over the past several seasons, the average size of retained red king males has remained constant 
at roughly 152 rnm CL (Figure 21). The nearly 33,000 crabs measured at three different 
processing locations in 1993 showed variation of less than 2 mm in average carapace size (Table 



26). The majority of sampled crabs (55% - 60%) combined from all processor types ranged 
between 146 mm and 165 mm CL (Table 27). Based on these findings, a similar proportion of 
the 1993 catch could be considered "post-recruit aged" individuals, i.e., crabs which have attained 
legal size at least a year prior to commercial harvest. 

A comparison of the size distribution of both retained and released red king males measured 
during the last three seasons appeared to show signs of legal crab recruitment in 1993. As Figure 
22 illustrates, there was a noticeable increase in relative abundance of pre-recruit sized crabs (1 10 
mm - 134 mm) between the 1991 and 1992 seasons. The change in mean CL from 139 mm to 
125 mm during the respective years supports these findings. In 1993 the average CL of male 
crabs increased to 133 mm, accompanied by an upward shift in overall size frequency to the 125 
mm - 140 mm range. The CL dispersion of red king crab females also indicated an increase in 
larger individuals from 1991 to 1993 as evidenced by a corresponding 14 mm change in mean 
carapace size (Figure 23). Samples of females were quite small in the earlier seasons; 376 crabs 
in 1991 compared to 5,946 in the latest fishery. There is little annual change in the locale of 
directed effort in Bristol Bay but the successive annual increase in numbers of pots sampled by 
observers probably contributed to the higher occurrence of females in the data. 

The retention rate of illegal crabs in Bristol Bay appeared to be modestly higher than in other 
fisheries discussed previously. A sample of over 107,500 crabs examined for legal size, sex and 
species revealed a ratio of 1 illegal animal out of every 124 crabs tallied (Table 28). Undersized 
red king males made up 90% of the documented illegal catch. 

Pot sample catches of red king males and females have fluctuated significantly since the 1990 
season. The average catch of 8.3 legal males (Table 29) in 1993 was very similar to the 9 crab 
CPUE derived from commercial fish tickets (Morrison et al. 1994), and was substantially higher 
than the pot sample average catch of 5.2 crabs obtained from 1992 observer data (Figure 24). 
Undersized red king male and female catches per pot remained consistent with 1992 levels at 10.5 
and 1 1.1, respectively. The most prevalent incidental species was C. bairdi; an estimated 3.9 
million individuals of both sexes were caught during the 10 day opening. It should be noted that 
C. bairdi males equal to or greater than 5.5 inches CW could be legally retained during the 1993 
Bristol Bay season. 

Almost all Bristol Bay female red king crabs sampled by observers since 1990 have been 
characterized as new shells; less than 1% have been described as skip molts (Table 30). During 
the same time period the shell age composition of red king males has also remained constant. 
Eighty-five to ninety percent have been classified as new shell, and only 1 to 2 percent described 
as very old shell. Of interest may be the fact that over the past several years the apparent 
dynamic nature of the male stock (referred to previously) has not affected the overall shell age 
stratification. 

Ninety-five percent of the red king females observed at the time of the 1993 fishery carried egg 
clutches (Table 3 1). These findings are analogous to results of data collected in 1992, although 
a greater number of clutches assessed during that fishery were comprised of eyed eggs (Figure 
25). This disparity could possibly be attributable to sampling error (with regard to the difficulty 
in visually detecting the presence or absence of embryonic eyes), but the reproductive condition 
of females is generally obvious in all king crab species. 



Adak Brown King Crab 

Shellfish observers onboard catcher processors in the Adak area fishery have traditionally been 
the primary means for ADF&G to collect much needed descriptive biological information on 
brown king stocks inhabiting the Western Aleutians. Due to the expansiveness and remote nature 
of the region, and the limited amount of vessel effort, few other sources of comprehensive data 
are available to shellfish biologists. 

Data compiled from this fishery encompasses the 9 month period beginning on November 1 and 
concluding in mid-August the following year. By the end of the 1992193 season, 14 observers 
had completed trips on five catcher processors (Ward et al. 1994). 

The combination of data summarized from ADF&G sampling at shoreside locations and 
measurements of retained males collected by observers on the catcher processors revealed an 
aggregate sample size of 33,644 crabs and a median CL of 147 mm (Table 32). The mean CL 
and size frequency distribution of harvested brown king crabs has changed very little over the 
past 4 years; 75% or more of all crabs measured during respective seasons have fallen in the 
range from 136 mm to 155 mm (Figure 26 and Table 33). 

Little variation is detectable in the annual length distribution of brown king males surveyed in 
pot samples. Juvenile crabs as small as 60 rnm CL routinely occur as bycatch but the abundance 
of these and other age classes of crabs has remained relatively constant since 1990. The annual 
CL disbursement of brown king males is illustrated in Figure 27. The sizelage dispersion of 
female brown king crabs appears to demonstrate a more progressive trend of some recruitment 
over the past four years, although the mean CL has varied only slightly between 120 mm and 122 
mm (Figure 28). 

The numbers of un la f i l ly  retained crabs documented by the observers on catcher processors 
consisted entirely of brown king females and undersized males. Over 46% (127,497 crabs) of 
the CP harvest was monitored and from this sample a total of 1,020 females and small males 
were detected (Table 34). Similar to the Bristol Bay red king crab fishery, an average of 1 illegal 
animal was discovered for every 124 crabs tallied during sampling. 

During every Adak fishery where observer coverage on catcher processors has been conditional, 
fairly large numbers of bycatch samples are collected. The species composition of these pots 
includes a wide variety of invertebrate and fish species; though predominately male and female 
brown king crabs. In 1993 the catch per pot of legal males (1 1.4) was higher than the pot sample 
CPUE in the prior three seasons (Figure 29). The average catch of females and undersized males 
was 27.1 and 24.8 animals per pot, respectively. By the fishery closure, an estimated 8 million 
of these crabs (Table 35) were captured and released concurrent to the 4.9 million pound reported 
harvest of legal males. 

The shell age composition of male and female brown king crabs was identical in the 1993 fishery 
and compares favorably with the past several year's data. Ninety-seven percent of all crabs 
examined were classified as new shell, and the remainder as skip molts (Table 36). Observers 
occasionally reported the occurrence of large brown king males described as having discolored, 



highly abraded shells with a soft, "leathery" texture. These crabs comprise an insignificant 
portion of shell age samples. 

Ovigerous brown king females constituted more than 50% of specimens examined in 1993 and 
the ratio of barredmated to non-mated females was approximately 3: 1 (Table 37). These data are 
consistent with findings from previous Adak fisheries (Figure 30), and support studies conducted 
on Canadian fjord dwelling brown king crab stocks that indicate aseasonal spawning by segments 
of the population at various times of the year characterizes the reproductive cycle of the species 
(Sloan 1984, 1985). 

Adak Red King Crab 

Observer generated data from the Adak red king crab fishery has historically been collected 
during deployments onboard catcher processors that alternately target brown king crabs. 
Consequently, the available information is derived from data sets that are relatively small in 
comparison to those from other fisheries. Because of the difficulty in separating pots directed 
at red king crabs from those fished for brown kings, discussion of species composition sampling 
has been eliminated in this section. The pot number statistics included with data pertaining to 
reproductive state of red king females reflect the incidence of females observed rather than the 
compliment of fishing gear targeted on red king crabs. 

More than 4,000 retained red king males were measured at processing locations in 1993 revealing 
an average CL of 155 mm (Table 38). Crabs sampled in 1992 were generally in the size range 
between 136 mm and 155 mm CL while most of those measured in the last season were between 
15 1 rnm and 170 mm CL (Table 39). Retained crab length frequencies were available for 
summary from the Adak fishery in 1990 but not 199 1. The ratios of recruits to post-recruits in 
1990, 1992 and 1993 was 2.4, 2.4 and .6, respectively. Fifty-two percent of males measured in 
1992 were below the median, compared to 35.6% in 1993 (Figure 3 1). 

The mean CL of red king males (including those not retained) was a little less then 6 mm below 
the harvested crab average. It was however, nearly 20 mm larger than the mean size (129 mm) 
of all males measured in 1990 (Figure 32). Red king females were also significantly larger in 
1993 compared to prior seasons. The representation of CL frequencies given in Figure 33 
indicates that some recruitment may have occurred between the 1991 and 1992 fisheries. 
Nevertheless, female crabs below 100 mm CL were virtually absent in the 1993 data. 

A substantial portion of the 1993 red king crab harvest (37.5%) taken by catcher processors was 
monitored for illegally retained animals (Table 40). The proportion of undersized males detected 
amounted to 1 out of every 183 legal crabs; or an average of 15 sub-legals per vessel throughout 
the season. The only other prohibited animals documented consisted of 4 red king crab females. 
Essentially all red king females assessed for signs of molting activity in 1993 were categorized 
as new shells. Ninety percent of the male red king crabs examined were also characterized 
accordingly. Only 42 old shell males were observed from a 485 crab sample. Shell age 
information from the preceding four years records are similar to findings in the 1993 fishery 
(Table 47). 



Slightly less than 98% of the total 1993 sample of Adak red king females were gravid (Table 42). 
Three of every four clutches examined contained uneyed eggs. Data collected in 1990, 1991 and 
1992 do not reflect these finding and in fact, reproductive statistics compiled from any of the 
respective seasons do not correlate well (Figure 34). Most of the barren females that occurred 
in sampled pots during the 1993 fishery showed evidence of mating within the prior twelve 
month period. 

Dutch Harbor Brown King Crab 

Crab processing vessels did not participate in the 1993 Dutch Harbor area brown king crab 
fishery. The consequent absence of observer deployments excludes any discussion of fishing and 
biological statistics from the 1993 season in this report. 

Bristol Bay Korean Hair Crab 

Renewed commercial interest in Korean hair crab during 1991 and 1992 has focused Bering Sea 
fishing effort in the shoal areas surrounding the Pribilof Islands. In addition to the recommended 
guideline harvest level for the latter year's Pribilof season, results of the 1992 NMFS trawl 
survey indicated a potential 1 million pound harvestable surplus of hair crabs in the Bristol Bay 
area of the Bering Sea (NMFS 1992). 

Based on this information, ADF&G opened the Bristol Bay fishery in the spring of 1993 
(Morrison et al. 1994). The general lack of life history and other biological information relative 
to the hair crab species, as well as concerns over possible excessive red king crab and C. bairdi 
bycatch prompted the department to include observer coverage as a permit requirement for all 
fishery participants. Subsequently, seven shellfish observers were deployed on catcher vessels 
during the relatively brief directed effort for hair crab in this area (Ward et al. 1994). 

A total of 1,504 retained hair male hair crabs were measured by observers and ADF&G 
"dockside" samplers throughout the course of the Bristol Bay season. The calculated mean 
carapace length (CL) of these crabs was 84 mrn; nearly identical to the average size of hair crabs 
harvested in the Pribilof area opening the following autumn (Table 43). A representative size 
distribution of all sampled and retained hair crabs (grouped in 5 rnrn intervals) reveals that the 
harvest was comprised of very few individuals larger than 100 mm CL (Table 43, Figure 35). 

The CL distribution of male hair crabs observed in pot samples had a relatively narrow range; 
the average size of 82 mm was scarcely lower than the mean of retained crabs (Figure 36). The 
average CL of female hair crabs was considerably smaller than the males at 74 rnrn (Figure 37). 
Sample sizes for both males and females were extremely small; 22 and 6 respectively. 

Vessel effort in the Bristol Bay fishery lasted just over 3 weeks due to the lack of significant 
catches of marketable crabs. During this brief period observers surveyed 249 pots for contents 
and species composition. The results of this sampling revealed that the relative abundance of all 
crab and fish species was very low. Only 30 hair crabs were observed; 11 of which were 
marketable males (Table 45). Catches of other animals included small numbers of C. buirdi, C. 



opilio, and red king crab. Average catch per pot statistics for selected crab species are provided 
in Figure 38. 

Nearly all of the 28 male and female hair crabs assessed for shell age during the fishery were 
classified as new (Table 46). Information compiled from verbal communication with observers 
seems to indicate that the evidence of shell age commonly seen on other crab species (such as 
ventral shell discoloration and evidence of abrasion on dactyls due contact with the substrate) is 
largely absent on hair crabs. 

Five of the six female hair crabs that were observed in sampled pots were characterized as barren 
with no signs of recent mating activity (Table 47). One crab was described as barren with matted 
setae indicating maturity and probable egg extrusion within the previous year. 

Bering Sea Korean Hair Crab 

The 1993 season was the second year of relatively intensified commercial effort in the Korean 
hair crab fishery, occurring in the area surrounding St. Paul Island. Vessels targeting hair crabs 
are allowed to utilize an unlimited compliment of gear which is typically fished in a longline 
configuration of up to 200 small conical pots per string. In order to continue gathering elemental 
biological information on the species and assess the inadvertent bycatch of other commercially 
important shellfish (in particular, red and blue king crabs), 100% observer coverage was required 
on all vessels participating in this fishery. 

Summarized data was collected by 23 different observers deployed on 13 catcher vessels 
throughout the season (Ward et al. 1994), which ultimately closed on April 15th, 1994 (Morrison 
et al. 1994). 

A combined total of nearly 14,500 retained hair crab CL measurements were taken over the 
course of the season by observers and ADF&G personnel. A strong correlation between the data 
from both sampling sources (shown in Table 48) suggests that CL and shell age statistics are 
representative of the harvest. Retained crabs from the 1993 fishery were significantly larger than 
those measured in the 1992 season; average CL's were 88 mm and 83.1 rnm, respectively (Figure 
39). Over 33% of crabs assessed in 1993 were 91 mrn - 100 rnrn in carapace length compared 
to 12.9% in the same size class from the preceding year's sample (Table 49). However, only 800 
retained crabs were measured in 1992 and, a legal hair crab retention size limit of 3.25 inches, 
based on industry preference, was a permit requirement during the 1993 season. 

The CL disbursement of the more than 52,000 male hair crabs measured during pot sampling by 
observers showed variation from the size distribution of the retained harvest. In contrast to 1992 
data where the average CL of all males was virtually the same as that of harvested crabs, 
significant numbers of males below the market size were observed, bringing the median CL down 
to 79 mm (Figure 40). The length frequency distribution of female hair crabs displayed little 
change between the two seasons, although only 21 were measured in 1992 compared to a sample 
of 4,420 crabs in 1993 (Figure 41). 



The numbers of retained hair crab males below legal retention size constituted 0.7% of the 
aggregate Legal Tally sample (Table 51). The 66,414 crabs inspected amounted to nearly 3.5% 
of the year's reported harvest. Of these, only 41 were female hair crabs or another species of 
commercially important shellfish. 

Because of the large number of pots reportedly fishedlpulled by vessels on a daily basis, observer 
bycatch sampling objectives were set at up to 20 pots (per 24 hour period) for the 1993 season. 
The subsequent data generated from their efforts comprises the largest database of species 
composition statistics available in any fishery subject to observer coverage since the program's 
inception. The 12,226 pot survey equaled greater than 2% of the total pot pulls reported on 
commercial fish tickets (Morrison et al., 1994). 

Catch statistics from the observer data set revealed retained hair crabs occurred more frequently 
at 3.7 individuals per pot than non-retained crabs, females, or any other species (Table 52). Just 
790 legal sized C. bairdi were caught in contrast to the 10,621 female C. bairdi that were also 
captured and released. Several thousand red and blue king crabs were observed in pot samples 
and these consisted primarily of females. A comparison of average pot catches between the 1992 
and 1993 seasons is provided in Figure 42. 
Close to 5% of the hair crab males assessed for shell age in 1993 had very recently molted (Table 
53). The vast majority of these soft and new-soft shell crabs were seen near the fishery closure 
in mid-April. Most female hair crabs (92.6%) were characterized as new shell and only 21 
individuals in soft shell condition showed up in the data. Skip molt crabs of both sexes appeared 
in small numbers, but the difficulty observers encountered in the Bristol Bay hair crab fishery in 
classifying old shell hair crabs was also a problem during the Pribilof season. 

A very small number of sampled hair crab females carried egg clutches at the time of the fishery. 
Five of every six ovigerous crabs examined possessed uneyed eggs. Of those females described 
as barren, nearly 80% displayed no signs of annual mating activity (Figure 43). 

Adak Korean Hair Crab 

The commercial harvest of Korean hair crabs has traditionally been incidental to that of species 
targeted in several other Adak area fisheries. For the most part, small catches have been reported 
by vessels during the brown and red king crab seasons (Morrison et al. 1994). 

In 1993, the eight vessels registered for Adak hair crab included one catcher processor carrying 
an onboard observer (Ward et al. 1994). The data generated from this single deployment were 
collected over a three week period in April. 

A mean CL of 94 mm was calculated from a sample of 561 retained hair crab males (Table 54). 
More than 56% of the length frequencies occurred between 91 rnm and 105 rnm (Table 55). 
Figure 44 shows that the size distribution of retained Adak hair crabs encompassed a much 
broader range than those sampled from the Bering Sea fisheries. 



The overall CL frequency of male hair crabs measured in pot samples was very similar to the size 
distribution of retained crabs (Figure 45). Only 10 female hair crabs were observed; all were 
dispersed between the 62 mm and 82 mm CL (Figure 46). 

A total of 80 pot samples from directed hair crab effort contained a wide variety of invertebrates. 
The most abundant incidental catch recorded was brown king crabs at roughly three individuals 
per pot (Figure 47). Other crab species included several C. bairdi and one specimen of Lithodes 
cousei (deep sea king crab). Approximately one hair crab (of either sex) was observed for every 
four pots sampled (Table 56). 

One hundred percent of both the male and female hair crabs examined in pot samples were 
categorized as new shells (Table 57). Also, of the 10 female crabs surveyed, all were barren and 
showed no signs of annual mating activity (Table 58,  Figure 48). 

Bering Sea Snails 

Historically, the commercial harvest of snails in the eastern Bering Sea has been limited to 
directed effort by Japanese vessels. Records maintained by NMFS indicate that annual catches 
of over 1 million pounds were not uncommon during the early to mid - 1970s (Macintosh 1980). 
Domestic interest in the snail resource began in the spring of 1993 when four vessels applied to 
ADF&G for pot fishing permits with the intent of exploring the feasibility of catching and 
marketing several snail species commonly found in the area. 

In order to collect catch statistics and biological information on the composition of both the 
directed and incidental harvest, observer deployment was conditional on all vessels taking part 
in the fishery. By the conclusion of the season, five observers had spent over 150 days deployed 
on four vessels (Ward et al. 1994). 

Sampling objectives during the snail fishery were centered around pot content samples to 
document the species composition of harvested snails and incidental bycatch of crabs and fish. 
Shell height frequencies of targeted snails were also collected by observers for agelmaturity 
structure analysis. Currently, size limits for retention of various snail species are not specified 
in Alaska shellfish regulations and pot sample results indicate nearly all sizes of animals are 
acceptable for commercial purchase. 

Taxonomic identification of snails proved somewhat difficult for observers and although over 12 
different species were ultimately documented in the 1,353 pots examined during the course of the 
fishery, greater than 95% of the retained harvest was comprised of two genera; Neptunea and 
Buccinum. Neptunea pribilofensis were the most abundant species observed at just under 13 
individuals per pot (Figure 49); several species of Buccinum also accounted for approximately 
107,000 of all snails harvested (Table 59). Incidental bycatch of crabs was nominal and probably 
attributable to the large tunnel opening required by ADF&G for commercial snail pots. Based 
on pot sample results, an estimated 110,000 C. bairdi and C. opilio Tanner crabs were captured 
and released throughout the course of the season (Table 59). Both red and blue king crabs were 
scarce; observers recorded only 25 of these animals in sampled pots. 



Shell height frequencies from more than 14,000 snails of the species Neptunea pribilofensis and 
Neptunea lyrata were collected during the fishery. According to literature available from the 
National Marine Fisheries Service (MacIntosh 1980), shell height (measured from the shell base 
to tip) can be used as an index of age and sexual maturity. For h? pribilofensis and h? lyrata, 
maturity occurs within the shell height range of 90 mm - 110 mm (MacIntosh and Paul 1977). 

From a sample size of over 13,600 N pribilofensis measurements, the mean shell height was 91 
mm (Figure 50). The average size of measured h? lyrata specimens was also 91 mm indicating 
that a large portion of harvested snails probably attained sexual maturity prior to their removal 
from the population. 

At this time, a small amount of directed effort continues for harvesting snails from the Bering 
Sea. Observer coverage is no longer a permit condition for this fishery and although observer 
data presented in this report is general in nature, a more comprehensive discussion of summarized 
data from the 1993 season will be available in the future. 

CONCLUSION 

The collection of management information and perceptive biological data by shellfish observers 
has been, and continues to be an integral component in establishing an extensive database for 
monitoring the short and long term dynamics of the Bering SealAleutian Islands crab populations. 
Facts and figures pertinent to potential recruitment, incidental bycatch of other species, and 
fishing operations have been utilized extensively by fishery managers in the period since the 
inception of the program. 

Although the established sampling methodologies used by observers are largely based on the 
principles of inferential analysis, summarized data presented in this report are generalized 
descriptive biological statistics and should be only be regarded within that context. Because of 
the considerable volume of information contained in the databases, a standard summary format 
was utilized for each fishery. There are countless variables such as pot soak times, gear types, 
fishing depths and locations, and the chronology of data collection that can affect the outcome 
of sampling, none of which were considered during assembly of this report. The application of 
mathematical evaluation or multiple perspectives in esamining the shellfish observer databases 
might lead the investigator to results different than those presented. 
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Table 1. Bering Sea commercially retained C. opilio width frequency statistics from the 1993 
fishery by processor type. 

Sample 
Type 

Sample 
Size 

Shell Aqe Percentaqes 
Avg. Width New Old Very old 

Catcher 
processor 

Floater 
processor 

Shoreside 
processor 

Totals 2 5 0 , 5 9 2  111.6 mm 9 2 . 5  7.1 0.4 



Table 2. Bering Sea commercially retained C. opilio width frequencies from the 1990, 1991, 1992, and 1993 fisheries. 

Width 1990 1 9 9 1  1992 1993 
(mm) Num. of crab Percent Num. of crab Percent Num. of crab Percent Num. of crab Percent 

- - -  - - 

Totals 31, 880a 99.5l' 40,302 99 .9  167,342 99 .4  247,451 99 .2  

mean size = 1 0 9 . 1  mm mean size = 111 .0  mm mean size = 112.2  mm mean size = 111.6 mm 

a Total sample numbers do not include width frequencies outside the listed ranges. 

Percentages do not include width frequencies outside the listed range. 



Table 3. Illegally retained crabs observed in the 1993 Bering Sea C. opilio fishery including undersized males, and females. 

Sample Sample Undersized Males Females Total Percent Total Crabs Est. ~ o t a l ~  % Harvest 
Type sizea Number Percent Number Percent Illegals Harvested Illegals Sampled 

Catcher 
processorC 703,463 354 <.1 334 c .  1 <.1 23,741,672 23,219 3.0 

Floater 
processord 593,042 392 <.1 2 74 c .  1 

Totals 1,296,505 746 <.I 608 <.  1 .1 115,465,569 120,586 1.1 

a~ncludes all species and sexes of crab recorded in C. opilio catch samples. 

b~stimates derived from percentages of illegal crab X total numbers of crab harvested during the fishery 

'catcher processor figures based upon legal measurements of 600 retained crab on each vessel per fishing day. 

d~loater  processor figures based upon legal measurements of 600 retained crab per each catcher vessel delivery. 



Table 4. Illegally retained C. bairdi observed during the 1993 Bering Sea C. opilio fishery including undersized and out-of-season 
males, and females. 

Sample Sample Males Females Total Percent Total Crabs Est. Total % Harvest 
TYPe Size Number Percent Number Percent Illegals ~ a r v e s t e d ~  lllegalsC Sampled 

Catcher 
~ r o c e s s o r ~  703,463  2 ,880  .4  164  <.  1 

Floater 
I?rocessore 593,042  2 ,254  . 4  92 < . I  . 4  91,723,897 362 ,848  .6 

Totals 1,296 ,505  5 ,424  . 4  2 04 < . 1  . 4  115,465,569 501,225 1.1 

h, 
W 

a Includes all species and sexes of crab recorded in C. opilio catch samples. 

1993 Bering Sea C. opilio harvest. 

Estimates derived from percentage of illegal crab X total numbers of crab harvested during the fishery. 

Catcher processor figures based upon legal measurements of 600 retained crab on vessels per fishing day. 

Floater processor figures based upon legal measurements of 600 retained crab per catcher vessel delivery. 



Table 5. Catch per pot of selected species from the 1993 Bering Sea C. opilio 
fishery. 

Total Pot Catch Per Estimated Tota 
Species Sample catcha Unit Effort Fishery Catch k 

C. opilio 

Legal male 270,783 

Sub-legal male 2,568 

Female 2,927  

C. bairdi 

Legal male 8 76 

Sub-legal male 6 ,029  

Female 1 ,049  

H y b r i d  Tanner C r a b  

Mixed size/sex 1 1 , 4 5 1  

R e d  King C r a b  

Legal male 11 

Sub-legal male 6 

Fema 1 e 1 2  

Blue King C r a b  

Legal male 1 

Sub-legal male 3 3  

Female 7 

P a c i f i c  codC 1 , 2 9 2  

Halibut 8 

a Total pot contents derived from 1,151 random samples taken on catcher 
processors during the fishery. 

Estimated catch derived from pot sample CPUE x 971,046 total reported pot 
pulls during the fishery. 

All fish species mixed size and sex. 



Table 6. Shell age distributions of C. opilio males and females observed in the 1990, 1991, 1992, and 1993 Bering 
Sea fisheries. 

Shell Aqe 
Fishery Year Sample sizea New Percent Old Percent Very old Percent 

1990 

Males 

Females 

1991 

Males 116,430 106,107 91.1 8,845 7.6 1,478 1.3 

Females 

1992 

Males 

Females 

1993 

Males 135,989 121,809 89.6 13,227 9.7 953 0.7 

Females 1,919 199 10.4 1,123 58.5 597 31.1 

a Derived from random pot contents samples taken on catcher processors during the fisheries. 



Table 7. Reproductive state of female C. opilio observed in the 1991, 1992, and Bering Sea fisheries. 

Fishery Eyed eqqs Uneyed eqqs Mated/Barren Non-mated 
Year Number Percent Number Percent Number Percent Number Percent 

Totals 2,493 21.4 6,441 55.2 1,476 12.7 1,249 10.7 



Table 8. Bering Sea commercially retained C. bairdi width frequency statistics from the 1993 
fishery by processor type. 

Shell Aqe Percentaqes 
Sample Type Sample Size Avg. Width New Old Very old 

Catcher 
Processor 

Floater 
Processor 

Shoreside 
Processor 

- 

150.3 nun 92.7 6.7 

Totals 71,622 1 5 0 . 7  mm 93.9 5 . 8  0.3 



Table 9. Bering Sea commercially retained C. bairdi width frequencies from the 199 1, 1992, and 1993 fisheries. 

Width 1 9 9 1  1992 1993  
(mm) Num. of c r a b  Percent Num. of Crab  Percent Num. of Crab  Percent 

1 3 1  - 135  723 0 . 6  577 0 . 5  306 0 . 1  

Totals 1 2 4 , 0 9 5 ~  99 .  2b 
mean s i z e  = 1 5 0 . 4  mm 

1 2 4 , 7 7 4  99 .6  
mean size = 1 4 8 . 0  mm 

71 ,622  9 9 . 7  
mean size = 1 5 0 . 7  mm 

a Total sample numbers do not include width frequencies outside the listed ranges. 

Percentages do not include width frequencies outside the listed range. 



Table 10. Illegally retained crabs recorded during the 1993 Bering Sea C. bairdi fishery including undersized males, and females. 

Sample Sample Undersized Males Females Number of Total % Total Crabs Est. Total % Harvest 
Type Size Number Percent Num. Percent Other Crab Illegals Harvested lllegalsa Sampled 

Catcher 
~ r o c e s s o r ~  8 5 , 6 2 5  9  1 7  1.1 3 8  < .  1 2  3  1.1 902 ,330  1 0 , 3 0 6  9 .4  

Floater 
l?rocessorC 5 6 , 2 4 9  4 4 0  . 8  4 1 <.  1 1 4  . 9  2 , 5 2 5 , 2 9 3  22 ,223  2 . 2  

Totals 1 4 1 , 8 7 4  1 , 3 5 7  1 . 0  7  9 < .  1 3 7 1 . 2  3 ,427 ,623  35 ,587  4 . 1  

N a Estimates derived from percentage of illegal crab X total numbers of crab harvested during the fishery. 
tD 

Catcher processor figures based upon legal measurements of 600 retained crab on each vessel per fishing day. 

Floater processor figures based upon legal measurements of 600 retained crab per each catcher vessel delivery. 



Table 11. Catch per pot of selected species from the 1993 Bering Sea C. bairdi fishery, 
between November 1 - December 3 1, 1993. 

Species 
Total pota Catch Per Estimated ~ o t a l ~  
Sample Catch Unit Effort Fishery Catch 

C. bairdi 

Legal male 

Sub-legal male 

Fema 1 e 

C. opil io 

Legal male 

Sub-legal male 

Female 

H y b r i d  T a n n e r  C r a b  

Mixed size/sex 

R e d  K i n g  C r a b  

Legal male 

Sub-legal male 

Female 

B l u e  K i n g  C r a b  

Legal male 

Sub-legal male 

Female 

K o r e a n  H a i r  C r a b  

H a l i b u t  

P a c i f i c  C o d  

a Total pot contents derived from 1,009 random samples taken on catcher processors during the 
fishery. 

Estimated catch derived from pot sample CPUE x 419,183 total reported pot pulls between 
the dates of Nov. 21 and Dec. 3 1, 1993. 



Table 12. Shcll age distributions of C. bairdi males and females observed in the 1990, 1991, 1992, and 1993 Bering Sea fisheries. 

Shell Aqe 
Fishery Year Sample sizea New Percent Old Percent Very Old Percent 

Males 

Females 

1991 

Males 

Females 

1992 

Males 
G, 

C-' Females 

Males 

Females 

a Derived from random pot contents samples taken on catcher processors during the fisheries. 



Table 13. Reproductive state of C. bairdi females observed in the 1990, 1991, 1992, and 1993 Bering Sea fisheries. 

Fishery 
Year 

Eyed Eqqs Uneved Eqqs Mated/Barren Non-mated 
Number Percent Number Percent Number Percent Number Percent 

1993 7,596 72.5 2,395 22.9 197 1.9 286 2.7 

Totals 11,607 45.4 12,983 50.8 558 2.2 415 1.6 



Table 14. St. Matthew commercially retained blue king crab length frequency statistics 
from the 1993 fishery by processor type. 

Sample 
Type 

Sample 
Size 

Shell A q e  Percentaqes 
Avg. Width New Old Very old 

Catcher 
processor 

Floater 
processor 

Shoreside 
processor 

Totals 11,949 135.4 mm 93.6 6.1 0.3 



Table 15. St. Matthew commercially retained blue king crab length frequencies from the 1990, 1991, 1992, and 1993 fisheries. 

Length - - - - - - - -  1990 - - - - - - - -  - - - - - - - -  1991 - - - - - - - -  - - - - - - - -  1992 - - - - - - - -  - - - - - - - -  1993 - - - - - - - -  
(mm) Num. of crab Percent Num. of crab Percent Num. of crab Percent Num. of crab Percent 

Totals 3, 935a 99.4b 14,476 99.9 14,194 99.9 11,944 99.9 
mean size = 134.3 mm mean size = 134.1 rnm mean size = 133.2 mm mean size = 135.4 mm 

a Total sample numbers do not include length frequencies outside the listed ranges. 

Percentages do not include length frequencies outside the listed range. 



Table 16. Illegally retained crabs observed in the 1993 St. Matthew blue king crab fishery including undersized males, and females. 

Sample Sample Undersized Males Females Numberof Total% Total crabs Est. ~ o t a l ~  % Harvest 
TYPe Size Number Percent Num. Percent Other Crab Illegals Harvested Illegals Sampled 

catcherb 
Processor 9 ,4  7 0 4 9  .5 6 c.1 4 - 6  35,135 2 19 26.9 

!FloaterC 
Processor 4 9 , 8 0 1  1 4 4  . 3  3 2 <.l 9 . 4  424,328 1,576 11.7 

Totals 5 9 , 2 7 1  193 . 3  3 8 < .  1 13 .4 459,463 1,891 1 2 . 9  

w a Estimates derived from percentage of illegal crab X total numbers of crab harvested during the fishery. 
0 

Catcher processor figures based upon legal measurements of 600 retained crab on each vessel per fishing day. 

Floater processor figures based upon legal measurements of 600 retained crab per each catcher vessel delivery 



Table 17. Catch per pot of selected species from the 1993 St. Matthew blue 
king crab fishery. 

Total pota Catch Per Estimated ~ o t a l ~  
Species Sample Catch Unit Effort Fishery Catch 
-- 

B l u e  K i n g  

legal male 

sub-legal male 

female 

C. o p i l i o  

legal male 

sub-legal male 

female 

R e d  K i n g  

male 

female 

P a c i f i c  c o d C  

Y e 1  1  o w f  i n  S o l e  

a Total pot contents derived from 84 random samples taken on catcher processors 
during the fishery. 

Estimated catch derived from pot sample CPUE x 58,647 total reported pot 
pulls during the fishery. 

All fish species mixed size and sex. 



Table 18. Shell age distributions of blue king crab males and females observed in the 1990, 1991, 1992, and 1993 St. Matthew 
fisheries. 

Fishery Sample 
Year sizea 

Shell Aqe 
New Percent Old Percent Very Old Percent 

Males 1 5 6  1 2 8  8 2 . 1  2  8  1 7 . 9  0  

Females 

1991 

Males 3 ,960  3 , 5 3 9  8 9 . 4  3 6 4  9 . 2  1 4  . 4  

Females 2 ,037  1 , 5 0 5  7 3 . 9  
W 
4 

1992 

Males 2 , 0 9 9  

Fema 1 e s 3 , 0 8 3  

1993 

Males 2 ,797  2 , 5 5 5  91 .3  2 3 9  8 . 5  3  .1 

Females 2 , 7 2 1  1 , 7 3 4  6 3 . 7  968 3 5 . 6  1 9  . 7  

a Derived from 84 random pot contents samples taken on catcher processors during the fisheries. 



Table 19. Reproductive state of female blue king crabs observed in the 1990, 1991, 1992, and 1993 St. Matthews fisheries. 

Fishery Eyed E q q s  Uneyed Eqqs Mated/Barren Non-mated 
Year Number Percent Number Percent Number Percent Number Percent 

1993 0 - 0 - 1,957 71.9 763 28.1 

Totals 5 .1 1 3  . 2  4 ,443 5 5 . 6  3 ,467 43.8 



Table 20. Pribilof area commercially retained red king crab length frequency statistics from the 
1993 fishery by processor type. 

Sample Type 
Shell  Acre Percentaqes 

Sample S i z e  A v g .  Length Soft  New 0 Yd Very old 

Catcher 
processor 

Floater  
processor 

Shoreside 1,648 154.0 mm 0.0 81.9 17.9 0.2 
processor 

Totals  6,796 154.4 mm 0.0 78.0 20.0 2.0 



Table 21. Pribilof area commercially retained red king crab length 
frequencies fiom the 1993 fishery. 

1993 
Length Number of Percent of 
(mm) Crab Sample 

Totals 6, 788a 9 9 . g b  
mean size = 154.4 mm 

a Total sample numbers do not include length frequencies outside the 
listed ranges. 

Percentages do not include length frequencies outside the listed range. 



Table 22. Illegally retained crabs observed in the 1993 Pribilof red king crab fishery including undersized males, and femaIes. 

Sample Sample Undersized Males Females Number of Total % Total Crabs Est. ~ o t a l ~  % Harvest 
TYPe Size Number Percent Num. Percent Other Crab Illegals Harvested Illegals Sampled 

catcherb 
Processor 3 , 8  74  9 . 2  0 0.0 9  . 5  6 ,637 3  1 5 8 . 4  

~loater' 
Processor 2 1 , 2 1 2  3 6  . 2  2  < .  1 2 9  . 3  121 ,786  3 8  5  1 6 . 5  

Totals 2 5 , 0 8 6  4  5  . 2  2 <.  1 3 8  . 3  1 2 8 , 4 2 3  4 3 5  1 9 . 5  

rCI 
c.l 

a Estimates derived from percentage of illegal crab X total numbers of crab harvested during the fishery. 

Catcher processor figures based upon legal measurements of 600 retained crab on each vessel per fishing day. 

Floater processor figures based upon legal measurements of 600 retained crab per each catcher vessel delivery. 



Table 23. Catch per pot of selected species from the 1993 Pribilof red king 
crab fishery. 

Total Pot Catch Per Estimated Total 
Species Sample Catch Unit Effort Fishery Catch 

Red King C r a b  

legal male 

sub-legal male 

female 

Blue King C r a b  

legal male 

sub-legal male 

female 

C. bairdi 

legal male 

sub-legal male 

female 

C .  opilio 

legal male 

sub-legal male 

female 

Ye1 1 owf in Sole 

a Total pot contents derived from 55 random samples taken on catcher 
processors during the fishery. 

Estimated catch derived from pot sample CPUE x 35,972 total reported pot 
pulls during the fishery. 



Table 24. Shell age distribution of red king crab males and females observed in the 1993 
Pribilof fishery. 

Shell Aqe 
Fishery Year Sample sizea New Percent Old Percent Very Old Percent 

Males 6 9 3  563  8 1 . 2  1 2 4  17.9 6  .9 

Females 5 3  53 100.0 0 - 0 

a Derived from 55 random pot contents samples taken on catcher processors during the fishery. 



Table 25. Reproductive state of female red king crabs observed in the 1993 Pribilof fishery. 

Fishery Eyed eqqs Uneved eqqs ~ated/Barren Non-mated 
Year Number Percent Number Percent Number Percent Number Percent 

1993 14 2 6 . 5  0 - 0 - 3 9 7 3 . 5  



Table 26. Bristol Bay commercially retained red king crab length frequency statistics from the 
1993 fishery by processor type. 

Shell Aqe Percentaqes 
Sample Type Sample Size Avg. Length New Old' Very old 

Catcher 
processor 

Floater 
processor 

Shoreside 
processor 

Totals 32,777 151.9 mm 83.2 15.2 1.5 



Table 27. Bristol Bay colnmercially retained red king crab length frequencies from the 1990, 1991, 1992, and 1993 fisheries. 

Length - - - - - - - -  1990 - - - - - - - -  - - - - - - - -  1991 - - - - - - - -  - - - - - - - -  1992 - - - - - - - -  - - - - - - - -  1993 - - - - - - - -  
(mm) Num. of crab Percent Num. of crab Percent Num. of crab Percent Num. of crab Percent 

Totals 39, 772a 99.ab 3 4 , 7 0 1  99.7 23,408 99.5 32,579 99.7 

mean size = 151.8 mm mean size = 151.9 mm mean size = 152.8 mm mean size = 151.9 mm 

a Total sample numbers do not include length frequencies outside the listed ranges. 

Percentages do not include length frequencies outside the listed range. 



Table 28. lllegally retained crab observed during the 1993 Bristol Bay red king crab fishery including undersized males, females 
and C. buirdi. 

Sample Sample Undersize Males Females C. bairdi Total % Total crabs Est. totala % Harvest 
TYPe Size Number Percent Num. Percent Male/Female Illegals Harvested Illegals Sampled 

catcherb 
Processor 35,410 362 1.0 15 c .  1 0 0 1.1 196,920 2,096 18.0 

FloaterC 
Processor 72,108 409 .6 7 8 .1 0 1 .7 1,029,069 6,964 7.0 

- - -- - -- - - - 

Totals 107,518 771 .7 9 3 c .  1 0 1 .8 1,225,989 9,863 8.7 

rP 
-4 a~stimates derived from percentage of illegal crab X total numbers of crab harvested during the fishery. 

b~a tcher  processor figures based upon 600 legal measurements per vessel for each day of the fishery. 

'~loater processor figures based upon 600 legal measurements for each vessel delivery. 



Table 29. Catch per pot of selected species from the 1993 Bristol Bay red king 
crab fishery. 

Total pota Catch Per Estimated ~ o t a l ~  
Species Sample Catch Unit Effort Fishery Catch 

Red King Crab 

legal male 

sub-legal male 

female 

C . b a i  r d i  

legal male 

sub-legal male 

female 

C. opilio 

legal male 

sub-legal male 

female 

P a c i f i c  codC 

Ye1 1  owf i n  So le  

Hal ibut  

a Total pot contents derived from 558 random samples taken on catcher 
processors during the fishery. 

Estimated catch derived from pot sample CPUE x 253,794 total reported pot 
pulls during the fishery. 

All fish species mixed size and sex. 



Table 30. Shell age distributions of red king crab males and females observed in the 1990, 1991, 1992, and 1993 
fisheries. 

Fishery 
Year 

samplea Shell Size 
Size New Percent Old Percent Very old Percent 

1990 

Males 2 , 4 8 4  2 , 1 0 6  8 4 . 8  3  2  9  1 3 . 2  4 9  2 . 0  

Females 6 9 6  6 9 2  9 9 . 5  4  . 5  - 
1991 

Males 4 , 6 9 0  4 , 1 9 6  89 .5  4 4 3  9 . 4  5 1 1.1 

Females 3  76  3 7 5  9 9 . 9  1 c . 1  

1992 

Males 4 , 7 4 7  4 , 0 7 7  8 5 . 9  5 8 2  1 2 . 3  8 8  1 . 8  

Females 2 , 3 8 1  2 , 3 6 9  9 9 . 5  1 2  . 5  

1993 

Males 1 0 , 1 7 3  9 , 0 8 7  8 9 . 3  9 3 5  9 . 2  1 5 1  1 . 5  

Females 5 , 9 4 6  5 , 9 3 8  9 9 . 9  7  .1 1 c . 1  

" Derived from random pot contents samples taken on catcher processors during the fisheries. 



Table 3 1. Reproductive state of female red king crabs observed in the 1990, 199 1, 1992, and 
1993 Bristol Bay fisheries. 

Fishery Eyed eqqs Uneyed eqqs Mated/Barren Non-mated 
Year Number Percent Number Percent Number Percent Number Percent 

Totals 3,105 33.1 5,480 58.4 100 1.1 704 7.5 



Table 32. Adak commercially retained brown king crab length frequency statistics from the 1993 
fishery by processor type. 

Sample 
Type 

Sample 
Size 

Shell aqe percentaqes 
Avg. Length New Old Very old 

Catcher 
processor 

~ l o a t e r ~  
processor 

Shoreside 
processor 

Totals 38,644 147.0 mm 93.5 5.3 .5 

a Floating processors did not participate in the 1993 fishery. 



Table 33. Adak con~mercially retained brown king crab length frequencies from the 1990, 1991, 1992, and 1993 fisheries. 

Length - - - - - - - -  1990 - - - - - - - -  - - - - - - - -  1991 - - - - - - - -  - - - - - - - -  1992 - - - - - - - -  - - - - - - - -  1993 - - - - - - - -  
(mm) Num. of crab Percent Num. of crab Percent Num. of crab Percent Num. of crab Percent 

171-175 377 2.2 9 9 0.6 746 1.3 4 3 4 1.1 

Totals 1 6 , 7 ~ 6 ~  ~ 7 . 7 ~  17,459 99.9 57,167 99.1 38,314 99.3 

mean size = 148.8 mm mean size = 144.7 mm mean size = 147.2 mm mean size = 147.0 mm 

a Total sample numbers do not include length frequencies outside the listed ranges. 

Percentages do not include length frequencies outside the listed range. 



Table 34. Illegally retained crabs observed during the 1993 Adak brown king crab fishery including undersized males, and females. 

Sample Sample undersized Males ~ e m a l e s ~  Number of Total % Total Crabs Est. Total % Harvest 
TYPe Size Number Percent Num. Percent Other Crab Illegals Harvested Illegals Sampled 

catcherb 
Processor 127,497  860 . 7  1 6 0  .1 0 .8  276,847 2 ,212  4 6 . 1  

Totals 127,497  860 . 7  160  .1 0 . 8  276 ,847  2 ,212  4 6 . 1  

VI a~st imate derived from percentage of illegal crab X total numbers of crab harvested during the fishery 
W 

b~a tcher  processor figures based upon legal measurements of 600 retained crab on each vessel per fishing day. 

'~loating processors did not participate in the 199211993 fishery. 



Table 35. Catch per pot of selected species from the 1993 Adak brown king crab 
fishery. 

Total pota Catch Per Estimated ~ o t a l ~  
Species Sample Catch Unit Effort Fishery Catch 

Brown King Crab 

legal male 

sub-legal male 

female 

Red King Crab 

legal male 

sub-legal male 

female 

C. b a i r d i  

legal male 

sub-legal male 

female 

L. coues i  

Pacific codC 

Halibut  

a Total pot contents derived from 621 random samples taken on catcher 
processors during the fishery. 

Estimated catch derived from pot sample CPUE x 165,503 total reported pot 
pulls during the fishery. 

All fish species mixed size and sex. 



'Fable 36. Shell age distributions of brown king crab males and females observed in the 1990, 1991, 1992, and 1993 
Adak fisheries. 

Fishery samplea Shell Size 
Year Size New Percent Old Percent Very old Percent 

1990 

Males 

Females 

1991 

Males 

Females 

1992 

Males 

Females 

1993 

Males 

Females 

a Derived from random pot contents samples taken on catcher processors during the fisheries. Total sample sizes for 
each year and sex contain small numbers of recorded soft shell crab. 



Table 37. Reproductive state of female brown king crabs observed in the 1990, 1991, 1992, and 
1993 Adak fisheries. 

Fishery Eyed eqqs Uneved eqqs Mated/Barren Non-mated 
Year Number Percent Number Percent Number Percent Number Percent 

1990 4,356 23.2 6,122 32.6 1,835 9.8 6,443 34.4 

Totals 10,811 23.3 14,733 31.8 5,140 11.1 15,657 33.8 



Table 38. Adak commercially retained red king crab length frequency statistics from the 1993 
fishery by processor type. 

Sample 
TYP e 

Sample Shell aqe percentaqes 
Size Avg. Length Soft New Old Very old 

Catcher 
processor 

Floater 
processor 

Shoreside 
processor 

3,712  1 5 4 . 3  mm 0 .08  71 .4  26 .0  2 . 5  

100  1 5 9 . 9  mrn 0 . 0  52 .0  43 .0  5 . 0  

6 14  1 5 5 . 2  mm 1 . 3  9 0 . 4  8.3 0 . 0  

Totals 4,426  1 5 4 . 6  mrn 0 . 2  7 3 . 6  2 3 . 9  2 . 2  



Table 39. Adak commercially retained red king crab length frequencies from the 1990, 1992 and 1993 fisheries. 

Length - - - - - - - - 1990 - - - - - - - -  - - - - - - - - 1992 - - - - - - - -  - - - - - - - -  1993 - - - - - - - -  
(mm) Num. of crab Percent Num. of crab Percent Num. of crab Percent 

Totals 8, 911a 99.gb 

mean size = 151.9 mm 

1,014 99.9 

mean size = 151.3 mm 

4,426 98.3 

mean size = 154.6 mm 
- - 

a Total sample numbers do not include length frequencies outside the listed ranges. 

Percentages do not include length frequencies outside the listed range. 



Table 40. Illegally retained crab observed during the 1993 Adak red king crab fishery including red king undersized males, and 
females. 

Sample Sample Undersized Males ~ e m a l e s ~  Number of Total % Total Crabs Est. Total % Harvest 
TYPe Size Nurnber Percent Num. Percent Other crab Illegals Harvested Illegals Sampled 

catcherb 
Processor 14,108 7  7  . 5  4 < . I  0 . 6  3 7 , 5 9 1  215 3 7 . 5  

~loater' 
Processor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N/A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Totals 14,108 7 7 . 5  4 e . 1  0 . 6  3 7 , 5 9 1  215 3 7 . 5  

~n a Estimate derived from percentage of illegal crab X total numbers of crab harvested during the fishery. 
\D 

Catcher processor figures based upon legal measurements of 600 retained crab on each vessel per fishing day. 

Floating processors did not participate in the 1993 fishery. 





Table 42. Reproductive state of female red king crabs observed in the 1990, 1991, 1992, and 
1993 Adak fisheries. 

Fishery Eyed eqqs Uneyed eqqs Mated/Barren Non-mated 
Year Number Percent Number Percent Number Percent humber Percent 

Totals 3,105 33.1 5,480 58.4 100 1.1 704 7.5 



Table 43. Bristol Bay area commercially retained Korean hair crab length frequency statistics 
from the 1993 fishery by processor type. 

Sample 
TYP e 

Sample 
Size Avg. Length 

Shell Aqe Percentaqes 
Soft New Old Very old 

Catcher 
processor 

~ l o a t e r ~  
processor 

Shoreside 
processor 

Totals 1,517 83.6 mm 2 . 0  93.1 4.0 . 9  

a Floating processors did not participate in the 1993 fishery. 



Table 44. Bristol Bay commercially retained Korean hair crab length frequencies 
from the 1993 fishery. 

Length - - - - - - - - - - - - - - - - - - -  1993 . . . . . . . . . . . . . . . . . . . .  
(mm) Number of crab Percent of .sample 

Totals 1 , 5 0 2 ~  99. 2b 
mean size = 83.6 mm 

a Total sample numbers do not include length frequencies outside the listed 
ranges. 

Percentages do not include length frequencies outside the listed range. 



Table 45. Catch per pot of selected species from the 1993 Bristol Bay Korean hair crab fishery. 

Species 
Total pota Catch Per 

Sample Catch Unit Effort 
Estimated ~ o t a l ~  
Fishery Catch 

Korean hair crab 

retained maleC 

non-retained male 

female 

C. bairdi 

legal male 

sub-legal male 

female 

Red King Crab 

legal male 

sub-legal male 

female 

C. opilio 

legal male 

sub-legal male 

female 

Yellowfin Sole 

Pacific Cod 

a Total pot contents derived from 249 random samples taken on fishing vessels during the 
fishery. 

Estimated catch derived from pot sample CPUE x 9,345 total reported pot pulls during the 
fishery. 

At the time of the fishery, no size limit had been established in regulation for this species. 



Table 46. Shell age distributions of Korean hair crab males and females observed in the 1993 
Bristol Bay fishery. 

Fishery 
Year 

Sample 
sizea 

Shell Ase 
New Percent Old Percent Very old Percent 

1993 

Males 2 2 2 1 9 5 . 5  1 . 5  0 

Females 6 6 100.0 0 0 

a Derived from 249 random pot contents samples taken on catcher vessels during the fishery. 



Table 47. Reproductive state of female Korean hair crabs observed in the 1993 Bristol Bay 
fishery. 

Fishery Eyed eqqs Uneyed eqqs Mated/Barren Non-mated 
Year Number Percent Number Percent Number Percent Number Percent 



Table 48. Bering Sea commercially retained Korean hair crab length frequency statistics from 
the 1993 fishery by processor type. 

Sample 
TYP e 

Sample Shell Aqe Percentaqes 
Size Avg. Length Soft New Old Very old 

Catcher 
vessel 

~ l o a t e r ~  
processor 

Shoreside 
processor 

Totals 

a Floating processors did not participate in the 1993 fishery 



Table 49. Bering Sea commercially retained Korean hair crab length frequencies 
from the 1992 and 1993 fisheries. 

Width - - - - - - - -  1992 - - - - - - - -  - - - - - - - -  1993 - - - - - - - -  
(mm) Num. of crab Percent Num. of crab Percent 

Totals 1,502~ 99. 2b 
mean size = 83.6 mm 

14,468 100.0 
mean size = 88.0 mm 

a Total sample numbers do not include length frequencies outside the listed 
ranges. 

Percentages do not include length frequencies outside the listed range. 



Table 50. Illegally retained crabs observed during the 1993 Bering Sea Korean hair crab fishery including undersized males, and 
females. 

Sample Sample Undersized Males ~ e m a l e s ~  Number of Total $ Total Crabs Est. Total % Harvest 
TYPe Size Number Percent Num. Percent Other Crab Illegals Harvested Illegals Sampled 

Catcher 
Vessel 66,414 4 4 3 . 7  2 9 <.1 12 . 7  1,936,912 14,115 3.4 

o\ 
LD 

Totals 66,414 443 . 7  2 9 < .  1 12 . 7  1,936,912 14,115 3.4 

a Estimates derived from percentage of illegal crab X total numbers of crab harvested during the fishery. 

Catcher processors did not participate in the 1993 fishery. 

Floating processors did not participate in the 1993 fishery. 



Table 5 1. Catch per pot of selected species from the 1993 Bering Sea Korean hair crab fishery. 

Species 
Total pota Catch Per Estimated ~ o t a l ~  

Sample Catch Unit Effort Fishery Catch 

Korean Hair Crab 

retained male 

non-retained male 

female 

C. bairdi 

legal male 

sub-legal male 

female 

Red King Crab 

legal male 

sub-legal male 

female 

Blue King Crab 

legal male 

sub-legal male 

female 

C. opilio 
(legal males only) 

Pacific Cod 

a Total pot contents derived from 12,276 random samples taken on fishing vessels during the 
fishery. 

Estimated catch derived from pot sample CPUE x 586,033 total reported pot pulls during the 
fishery. 



Table 52. Shell age distributions of Korean hair crab males and females observed in the 1992 
and 1993 Bering Sea fisheries. 

Fishery samplea Shell Aqe 
year Size Soft Percent New Percent Old Percent Very old Percent 

1992 

Males 1,815 

Females 2 1 

1993 

Males 55,552 2,659 4.8 43,394 78.1 8,020 14.4 1,479 2.7 

Females 4,418 2 1 .5 4,089 92.6 278 6.3 3 0 .7 

a Derived from 1 15 and 12,276 random pot content samples collected on catcher vessels during 
the 1992 and 1993 fisheries respectively. 



Table 53. Reproductive state of female Korean hair crabs observed in the 1992 and 1993 Bering 
Sea fisheries. 

Fishery Eyed eqqs Uneyed eqqs Mated/Barren Non-mated 
Year Number Percent Number Percent Number Percent Number Percent 

1992 1 5.3 3 15.8 1 5.3 14 73.7 

1993 117 2.7 24 .5 842 19.1 3,414 77.6 

Totals 118 2.7 27 .6 843 19.1 3,428 77.6 



Table 54. Adak area commercially retained Korean hair crab length frequency statistics from the 
1993 fishery by processor type. 

Sample 
Type 

Sample Shell aqe percentaqes 
Size Avg. Length Soft New Old Very old 

Catcher 
processor 

~ l o a t e r ~  
processor 

shoresideb 
processor 

Totals 561 94.1 trim 0.0 97.3 2.7 0.0 

a Floating processors did not participate in the 1993 fishery. 

Vessel deliveries to shoreside processors were not sampled by ADF&G personnel in 1993. 



Table 55. Adak commercially retained Korean hair crab length frequencies from 
the 1993 fishery. 

Length 
(mm) 

- - - - - - - - - - - - - - - - - - -  1993 . . . . . . . . . . . . . . . . . . . .  
Number of crab Percent of sample 

Totals 561 100.0 
mean size = 94.1 mm 



Table 56. Catch per pot of selected species from the 1993 Adak area Korean hair crab fishery. 

Species 
Total pota Catch Per Estimated ~ o t a l ~  

Sample Catch Unit Effort Fishery Catch 
- -- 

K o r e a n  H a i r  C r a b  

legal male 

sub-legal male 

female 

C .  bairdi 

legal male 

sub-legal male 

female 

B r o w n  King C r a b  

legal male 

sub-legal male 

female 

L. couesi 

legal male 

sub-legal male 

female 

O c t o p u s  

P a c i f i c  C o d  

a Total pot contents derived from 80 random samples taken on fishing vessels during the 
fishery. 

Estimated catch derived from pot sample CPUE x 6,104 total reported pot pulls during the 
fishery. 



Table 57. Shell age distributions of males and females observed in the 1993 Adak Korean hair 
crab fishery. 

Fishery 
Year 

samplea Shell Aqe 
Size New Percent Old Percent Very .old Percent 

Males 

Fema 1 e s 
- - - - - - - - 

a Derived from 80 random pot contents samples taken on catcher processors during the fishery. 



Table 58. Reproductive state of female Korean hair crabs observed in the 1993 Adak fishery. 

Fishery Eyed eqqs Uneyed eqqs Mated/Barren Non-mated 
Year Number Percent Number Percent Number Percent Number Percent 



Table 59. Catch per pot of selected species from the 1993 Bering Sea snail 
fishery. 

Total pota Catch Per Estimated ~ o t a l ~  
Species Sample Catch Unit Effort Fishery Catch 

Blue King Crab 

legal male 

sub-legal male 

female 

Red King Crab 

legal male 

sub-legal male 

female 

C. opilio 

male 

female 

C. bairdi 

legal male 

sub-legal male 

female 

N. pribilofensis 

N. lyrata 

Buccinum spp. 

a Total pot contents derived from 1,353 random samples taken on catcher vessels 
during the fishery. 

Estimated catch derived from pot sample CPUE x 44,686 total reported pot 
pulls during the fishery. 
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Figure 1. Commercially retained C. opilio width frequency statistics from the 1990, 1991, 
1992, and 1993 Bering Sea fisheries. 
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Figure 2 .  Carapace width distributions of all C. opilio males observed in the 1990, 1991, 
1992, and 1993 Bering Sea fisheries. 
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Figure 3 .  Carapace width distributions of C. opilio females observed in the 1990. 1991. 
1992, and 1993 Bering Sea fisheries. 
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Figure 4. Catch per pot of selected species from the 1 9 9 0 ,  1 9 9 1 ,  1 9 9 2 ,  and 1 9 9 3  
Bering Sea C. opilio fisheries. 
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Figure 6 .  Commercially retained C. bairdi width frequency 
statistics from the 1991, 1992, and 1993 ~ering 
Sea fisheries. 
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Figure 7. Carapace width distributions of all C. bairdi males observed in the 1990, 
1991, 1992, and 1993 Bering Sea fisheries. 
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Figure 8. Carapace width distributions of female C. bairdi observed in the 1990, 1991. 
1992, and 1993 Bering Sea fisheries. 
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Figure 10. Reproductive state of female C. bairdi observed in the 1990, 1991, 1992, 
and 1993 Bering Sea fisheries. 
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Figure 11. Commercially retained blue king crab length frequency statistics from the 
1 9 9 0 ,  1 9 9 1 ,  1 9 9 2 ,  and 1 9 9 3  St. Matthew fisheries. 
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Figure 12. Carapace length distributions of all blue king crab males observed in the 1990, 
1991, 1992, and 1993 St. Matthew fisheries. 
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Figure 13. Carapace length distributions of female blue king crabs observed in the 1990, 
1991, 1992, and 1993 St. Matthew fisheries. 

122 152 1 1 8 2  1 2 1 3 2 1 6  1 2 2  1 152 1 182 1 
1 0 7  1 3 7  1 6 7  1 9 7  1 7  4 7 7 7  107 1 3 7  1 6 7  1 9 7  

4 0 0  

3 0 0  

2 0 0  

1 0 0  

0 

nu = L ,  722 
- 

A v g  l e n g t h  = 92mm 

- 

- 

- 



10 p o t s  sampled 124 p o t s  sampled 70 p o t s  sampled 84 p o t s  sampled 

1 vesse l 9 vesse I s  8 vesse I s  3 vesse ls  

F ishery  year 

lega l  b l u e  k i n g  male b l u e  k i n g  female 

sub- legal  b l u e  k i n g  p a c i f i c  cod 

ye1 Iowf i n  s o l e  

Figure 14. Catch per pot of selected species from the 1990, 1991, 1992, and 
1993 St. Matthew blue king crab fisheries. 
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Figure 15. Reproductive state of female blue king crabs observed in the 1990, 1991, 
1992, and 1993 S t  Matthew fisheries. 
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Figure 16. Commercially retained red king crab length 
frequency statistics from the 1993 Pribilof 
fishery. 
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Figure 17. Carapace length distribution of all red king 
males observed in the 1993 Pribilof fishery. 
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Figure 18. Carapace length distribution of female red king 
crabs observed in the 1993 Pribilof fishery. 
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Figure 19. Catch per pot of selected species from the 1993 
Pribilof red king crab fishery. 
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Figure 20. Reproductive state of female red king crabs 
observed in the 1993 Pribilof fishery. 



4 . 5  r 
1992 RETAINED MALE REO K ING CRAB 

I 

Carapace LengthCml l l lrneters] Carapace Irngth(ml I I Imeters) 

I J ~ l R E I A I N k D  MALE RED K ING CRAB ' r--- - -- 
7 

1993 RETAINED MALE RED K ING CRAB 

N = 32,777 x 

Cdr apace LengthCm! l l i meters) Carapace length Crnlli Imeters) 

Figure 21. Commercially retained red king crab length frequency statistics from the 1990, 
1991, 1992, and 1993 Bristol Bay fisheries. 
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Figure 2 2 .  Carapace length distributions of all red king crab males observed in the 
1990, 1991, 1992, and 1993 Bristol Bay fisheries. 
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Figure 23. Carapace length distributions of female red king crabs observed in the 1990, 
1991, 1992, and 1993 Bristol Bay fisheries. 
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Figure 24. Catch per pot of selected species from the 1990 ,  1 9 9 1 ,  1992,  and 
1993 Bristol Bay red king crab fisheries. 
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1991, 1992, and 1993 Bristol Bay fisheries. 
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Figure 26. Commercially retained brown king crab length frequency statistics from 
t h e  1 9 9 0 ,  1 9 9 1 ,  1 9 9 2 ,  and 1 9 9 3  Adak fisheries. 
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Figure 27. Carapace length distributions of all brown king crab males observed in the 
1 9 9 0 ,  1 9 9 1 ,  1 9 9 2 ,  and 1 9 9 3  Adak fisheries. 
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Figure 28. Carapace length distributions of female brown king crabs observed in the 1990, 
1991, 1 9 9 2 ,  and 1993 Adak fisheries. 
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Figure 29. Catch per pot of selected species from the 1990, 1991, 1992, and 
1993 Adak brown king crab fisheries. 



1994 p o t s  653  p o t s  888 p o t s  6 2 1  p o t s  
samp l ed samp I ed samp l ed samp l ed 

'1 3 vesse I s  7 vesse I s  7 vesse I s  5 vesse I s  

F i she ry  year 

uneyed eggs non-matedlbarren 

eyed eggs mated/ b a r r e n  

Figure 30. Reproductive state of female brown king crabs observed in the 1990, 1991, 1992, 
and 1993 Adak fisheries. 
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Figure 31. Commercially retained red king crab length frequency 
statistics from the 1992 and 1993 Adak fisheries. 
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Figure 32. Carapace length distributions of all red king crab males observed in the 1990, 
1991, 1992, and 1993 Adak fisheries. 
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Figure 3 3 .  Carapace length distributions of female red king crabs observed in the 1990, 
1991, 1992, and 1993 Adak fisheries. 
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Figure 34. Reproductive state of female red king crabs observed in the 1 9 9 0 ,  1991 ,  1 9 9 2 ,  
and 1993 Adak fisheries. 
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Figure 35. Commercially retained Korean hair crab length 
frequency statistics from the 1993 Bristol 
Bay fishery. 
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Figure 36. Carapace length distribution of all Korean hair 
crab males observed in the 1993 Bristol Bay 
fishery. 
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Figure 37. Carapace length distribution of female Korean hair 
crabs observed in the 1993 Bristol Bay fishery. 
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Figure 38. Catch per pot of selected species from the 1993 
Bristol Bay Korean hair crab fishery. 
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Figure 39. Commercially retained Korean hair crab length 
frequency statistics from the 1992 and 1993 
Bering Sea fisheries. 
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Figure 40. Carapace length distributions of all Korean 
hair crab males observed in the 1992 and 1993 
Bering Sea fisheries. 
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Figure 41. Carapace length distributions of female 
Korean hair crabs observed in the 1992 
and 1993 Bering Sea fisheries. 
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Figure 4 2 .  Catch p e r  pot of s e l e c t e d  spec ies  from t h e  
1 9 9 2  and 1 9 9 3  Bering Sea Korean h a i r  c r a b  
f i s h e r i e s .  
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Figure 43. Reproductive state of female Korean hair crabs 
observed in the 1992 and 1993 Bering Sea 
fisheries. 
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Figure 44. Commercially retained Korean hair crab length 
frequency statistics from the 1993 Adak fishery. 
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Figure 45. Carapace length distribution of all Korean hair 
crab males observed in the 1993 fishery. 
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Figure 46. Carapace length distribution of female Korean hair 
crabs observed in the 1993 Adak fishery. 
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Figure 47. Catch per pot of selected species from the 
1993 Adak Korean hair crab fishery. 
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Figure 48. Reproductive state of female Korean hair crabs 
observed in the 1993 Adak fishery. 
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Figure 49. Catch per pot of selected species from the 1993 
Bering Sea snail fishery. 
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Figure 50. Shell height distributions of Neptunea spp 
from the 1993 Bering Sea snail fishery. 
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