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ABSTRACT 
Population estimation models were used to estimate annual abundance of red king crabs Paralithodes camtschaticus 
in the Bristol Bay Area during 1972–2007, red king crabs in the Pribilof District during 1988–2007, blue king crabs 
P. platypus in the St. Matthew Island Section during 1978–2007, and blue king crabs in the Pribilof District during 
1975–2007. A length-based analysis (LBA) was applied to male and female red king crabs in Bristol Bay, a four-
stage catch-survey analysis (CSA) was applied to males and females for the Pribilof District blue king crab stock, 
and a four-stage CSA was applied to males only for the Pribilof District red and St. Matthew Section blue king crab 
stocks. The total allowable catch (TAC) in the 2007/08 season for the Bristol Bay red king crab fishery was set at 
20.383-million pounds. The Pribilof District blue king crab stock is in a depressed condition and federally classified 
as overfished.  The St. Matthew Island Section blue king crab stock is considered rebuilding, but the estimated TAC 
was below the minimum TAC needed to open that fishery. Both stocks of blue king crabs are closed to fishing in the 
2007/08 season. The red king crab fishery in the Pribilof District is also closed due to low precision of the 
abundance estimate and concerns for potential bycatch of blue king crabs. 

Key words: king crab, abundance estimates, stock-assessment model, Bering Sea. 

INTRODUCTION 
The National Marine Fisheries Service (NMFS) conducts annual trawl surveys of crab and 
groundfish abundance in the eastern Bering Sea (EBS). For each crab stock, the Alaska 
Department of Fish and Game (ADF&G), in consultation with NMFS, sets total allowable catch 
(TAC).  ADF&G developed population estimation models for king crab stocks to minimize the 
effects of annual survey measurement errors on current-year abundance estimates by 
incorporating survey and fishery data from prior years into the estimation process. Abundance 
estimates from these models are used to manage the crab fisheries and to set annual crab bycatch 
limits in the groundfish fisheries.  

The goal of this report is to provide concise information on the stock status of EBS red king crab 
Paralithodes camtschaticus and blue king crab P. platypus stocks. This provides the industry and 
public with access to information used by the agencies to evaluate status of stocks as estimated by 
population models. In this report we briefly review estimation methods, current stock status, 
implications of the survey results for crab fishery management and regulation of crab bycatch in 
groundfish fisheries, and the future outlook for the stocks. Trawl survey data used in this year’s 
analyses were provided by Lou Rugolo, Research Fishery Biologist, NMFS, Alaska Fisheries 
Science Center (AFSC), Kodiak, AK. 

METHODS 
SURVEY METHODS 
NMFS has performed annual trawl surveys of the EBS since 1968. Two vessels, each equipped 
with an eastern otter trawl with an 83-ft headrope and a 112-ft footrope, conduct this 
multispecies, crab-groundfish survey during summer. Most stations are sampled in the center of 
a systematic 20 X 20 nm grid overlaid in an area of approximately 140,000 nm2. Some stations 
near the Pribilof Islands and St. Matthew Island are also sampled at the corners of the grid to 
better sample the king crabs in these areas. The towed area is estimated and fish and invertebrate 
catches from each tow are sampled, enumerated, measured, and weighed. Additionally, shell 
conditions of commercial crab species are recorded. Trawl survey data used in these analyses were 
provided by Lou Rugolo, Research Fishery Biologist, NMFS, Alaska Fisheries Science Center 
(AFSC), Kodiak, AK. 
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Timing of molting and egg extrusion for female red king crabs in Bristol Bay was late relative to 
the standard EBS trawl survey timing in 2007, necessitating a resurvey of 32 stations 
approximately 6 weeks after having been sampled by the standard survey.  It was believed the 
delay in molting and egg extrusion was due to colder than usual bottom temperatures, similar to 
as occurred during the 2006 EBS trawl survey (Pat Livingston, Director of the Resource Ecology 
and Fisheries Management Division, NMFS, AFSC, Seattle; personal communication).  The 32 
stations were sampled by the standard survey during 12–18 June 2007 and were sampled by the 
resurvey during 23–30 July 2007.  ADF&G used the standard and resurvey data to compute male 
red king crab abundance estimates in Bristol Bay; data on males from the standard survey and 
from the resurvey were averaged for the 32 stations that were resurveyed.  However, for 
estimating abundance of Bristol Bay female red king crabs, ADF&G used only the data from the 
standard survey for the stations that were not resurveyed and used only the data from the 
resurvey for the 32 stations that were resurveyed. 

A large number of Tanner crabs were caught at one station in the Pribilof District during the 
2007 EBS trawl survey.  Due to the large number of Tanner crabs, four extra hauls were 
performed at that station to provide a better representation as to the abundance of Tanner crabs in 
the station (Bob Lauth, Supervisory Fish Biologist, NMFS, AFSC, Seattle; personal 
communication).  For king crabs caught at the station with multiple hauls, an average area-swept 
estimate was calculated from the multiple hauls and expanded for the abundance estimate for the 
station. 

ANALYTICAL METHODS 
Overview  
The annual trawl survey is essential for gathering data on the status of crab stocks in the EBS. 
However, year-to-year variation in oceanographic conditions can lead to changes in stock 
distribution and availability to survey gear. Those changes and other measurement errors can 
lead to unexpected changes in area-swept abundance estimates unrelated to true changes in 
population size. Estimates from previous years’ surveys and commercial catches provide 
valuable auxiliary information to help distinguish real population changes from survey 
measurement errors. Population estimation models were developed to incorporate crab size, sex, 
and shell-condition data from annual surveys, commercial catches, and catch samples. Model 
estimates of abundance based on multiple years of data and multiple data sources are generally 
more accurate than area-swept estimates from current-year survey data alone. ADF&G uses 
model estimates for fishery management of the major EBS crab stocks. 

Because the quantity and quality of data vary among crab stocks, no single analytical model is 
ideally suited for all situations. Therefore, the following approaches were developed for use with 
EBS king crabs that are tailored to differing levels of information: length-based analysis (LBA) 
for stocks with high-quality size frequency data, and catch-survey analysis (CSA) for stocks 
lacking detailed size composition data or where the survey catchability coefficient is unknown 
(Zheng et al. 1997; Collie and DeLong 1998). We applied LBA to Bristol Bay red king crabs and 
CSA to St. Matthew Island Section and Pribilof District blue king crabs and Pribilof District red 
king crabs. A brief description of these two methods and their application to king crab stocks in 
the EBS follow. 
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Length-based Analysis  
The LBA is an analytical procedure to estimate annual abundance of crab stocks for which 
extensive high-quality data are available, such as the Bristol Bay red king crab stock.    An 
overview of the approach is provided in Zheng et al. (1996). The LBA makes use of detailed 
annual data on size, sex, and shell condition from trawl surveys, onboard and dockside catch 
samples, and annual commercial harvests. Males and females are modeled separately by 5-mm 
carapace length (CL) intervals as new-shell (i.e., those that molted within the past year) and old-
shell crabs (i.e., those that have not molted within the past year). The annual abundance of crabs 
at each length group is a combined result of recruitment, growth, natural mortality, bycatch 
mortality, and harvest. Collie and Kruse (1998) estimated the trawl survey catchability 
coefficient (q) to be near unity for legal-size red king crabs in Bristol Bay and q = 1 is assumed 
for area-swept and LBA methods for Bristol Bay red king crab males ≥95-mm CL and females 
≥90-mm CL. Application of the LBA to the data on Bristol Bay red king crabs provides for 
annual estimates of abundance of males ≥95-mm CL by shell condition and 5-mm CL intervals 
and of females ≥90-mm by 5-mm CL intervals.  For the purposes of this report, abundance 
estimates of male red king crabs in Bristol Bay are provided for four size classes: 95–109-mm 
CL; 110–134-mm CL; mature-size (≥120-mm CL); and legal-size (≥135-mm CL).  Abundance 
estimates for female red king crabs in Bristol Bay are reported here for the mature-size class 
(≥90-mm CL).  Additionally, the LBA estimates the annual recruitment of Bristol Bay red king 
crabs to the modeled size classes (i.e., the number of males that are in their first year at a size 
≥95-mm CL), annual recruitment of females to the modeled size classes (i.e., the number of 
females that are in their first year at a size ≥90-mm CL), and the annual effective spawning 
biomass (ESB, the estimated biomass of mature females that can be successfully mated by the 
available mature males) and those estimates are also provided here. 

Catch-survey Analysis 
Collie and DeLong (1998) updated the two-stage CSA model (Collie and Kruse 1998) to a three-
stage approach, which was later extended to a four-stage CSA by Zheng and Kruse (2000). As 
with the LBA, the CSA estimates survey measurement errors and “true” stock abundance. The 
CSA model is less complex and requires less detailed size composition data than the LBA. For 
male crabs, instead of tracking multiple 5-mm size groups as the LBA does, the four-stage CSA 
considers only four groups of crabs: prerecruit two (sublegal-size males estimated to be two 
molts away from legal size); prerecruit one (sublegal-size males estimated to be one molt away 
from legal size); recruit legal (legal-size males estimated to have molted to legal size within the 
past year); and postrecruit legal (legal-size males estimated to have been legal-size for more than 
one year).    For red and blue king crabs in the Pribilof District, the following size classes were 
used to identify the four groups of male crabs: prerecruit two — males 105–119-mm CL; 
prerecruit one — males 120–134-mm CL; recruit legal — new-shell males 135–149-mm CL; 
and postrecruit legal — old-shell males 135–149-mm CL and all males ≥150-mm CL.  The 
following size classes were used to identify the four groups of male crabs for blue king crabs in 
the St. Matthew Island Section: prerecruit two — males 99–104-mm CL; prerecruit one — males 
105–119 mm CL; recruit legal — new-shell males 120–133-mm CL; and postrecruit legal — 
old-shell males 120–133-mm CL and all males ≥134-mm CL.  As well as reporting the annual 
abundance estimates for those four groups, we also provide the estimated annual abundance of 
mature-size males (males ≥120-mm CL for red and blue king crab in the Pribilof District and 
males ≥105-mm CL for blue king crab in the St. Matthew Island Section) and of the total legal-
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size males (males ≥135-mm CL for red and blue king crab in the Pribilof District and males 
≥120-mm CL for blue king crab in the St. Matthew Island Section). 

A four-stage CSA model was also used to estimate mature-size female blue king crab abundance 
in the Pribilof District. The mature-size female crabs (females ≥100-mm CL for analysis of blue 
king crabs in the Pribilof District) were grouped into four size groups: 100–109-mm CL; 110–
119-mm CL; 120–129-mm CL; and ≥130-mm CL. There are no plans to use CSA models to 
estimate relative abundance of female red king crabs in the Pribilof District or female blue king 
crabs in the St. Matthew Island Section due to low survey catchability and the high uncertainty in 
selectivity of those crabs in the EBS trawl survey. 

CURRENT STOCK STATUS 
BRISTOL BAY RED KING CRABS 
LBA estimates of Bristol Bay red king crab abundance for 2007 with 95% confidence limits are 
shown in Table 1. Historical changes in mature-size male and female abundance are graphed in 
Figure 1. Abundance of mature-size males and legal-size males estimated by the model 
continued an upward trend from 2001 and abundance of mature-size females has been stable 
from 2004 to 2007 at between 33-million and 36-million crabs (Table 1, Figure 1). The 2007 
LBA estimate for mature-size female abundance is the highest since 1981 and those for mature-
size male abundance, effective spawning biomass (ESB), and legal-size male abundance are the 
highest since 1980.  

Insights into changes in annual survey results can be gained by examining the size frequency 
distributions over the past five years (Figure 2), which show the progression of size modes for two 
year classes. The size mode representing the 1997 year class for males was approximately between 
95-mm and 115-mm CL in 2004, between 120-mm and 130-mm CL in 2005, and between 125-mm 
and 150-mm CL in 2006. The size mode representing the 2000 year class for males that was 
observed between 60-mm and 80-mm CL in 2005 progressed to between 85-mm CL and 105-mm 
CL in 2006 and to between 90-mm and 120-mm CL in 2007.  The size modes for females are 
similar to those for males, but growth increments for mature-size females are much smaller than 
those for males, and thus the size modes are less distinct than those for males.  For both male and 
female Bristol Bay red king crabs there were few small crabs (<85-mm CL) caught during the 2006 
and 2007 trawl surveys, indicating a possible reduction in recruitment in the near future. 

Just as historical survey results enter into the LBA and modify the interpretation of data from 2007, 
the 2007 survey results also provide additional information about reconstructed stock size in recent 
years. This is a common feature of contemporary estimation procedures for fish and invertebrate 
populations. Thus, historical abundance estimates generated with data from 1972-2007 (Table 1) 
differ somewhat from estimates generated with data from 1972-2005 (see Table 1 in Vining and 
Zheng 2006). Estimates for recent years change the most; older estimates remain most stable. 
Likewise, the 2008 survey will provide new data that may result in changes to the estimates for 
2007 that we have presented here.  

PRIBILOF DISTRICT RED KING CRABS 
The survey precision is very low for Pribilof District red king crabs and, as such, the CSA model 
and area-swept estimates of mature-size males can be quite different. For example, the CSA 
estimated peak mature-size male abundance to have occurred in 1991, whereas the area-swept 
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estimates indicate that the peak occurred in 2001 (Figure 3). The low precision is partially due to 
very high variability of trawl survey catch-per-unit-effort (CPUE) for red king crabs in the 
Pribilof District.  For example, in 2005 the area-swept abundance estimate of Pribilof District 
mature-size male red king crabs was 0.3-million crabs, whereas in 2006 the area-swept 
abundance estimate was 1.5-million crabs. 

Based on the model results, the mature-size male abundance had increased from 0.96-million 
crabs in 1997 to 1.62-million crabs in 2002 (Figure 3). Since 2002 mature-size male abundance 
decreased to an estimated 0.89-million crabs in 2007. Legal abundance estimates had increased 
from 0.89-million in 1997 to 1.29-million crabs in 2003 and then decreased to 0.77-million crabs 
in 2007 (Table 2). The precision of the estimates for mature-size and legal-size male abundance 
is poor; the 95% confidence intervals include the point estimates for annual abundance back to 
the mid-1990s.  

PRIBILOF DISTRICT BLUE KING CRABS 
For blue king crabs in the Pribilof District, there has been a decline in mature-size male 
estimated abundance from 1.75-million crabs in 1993 to 0.11-million crabs in 2007 (Table 3, 
Figure 4). A similar decrease in legal-size male estimated abundance has occurred with 1.16-
million crabs estimated for 1994 to 0.07-million crabs estimated for 2007 (Table 3). Survey 
catches of male crabs were very low in all size categories from 2002 to 2004 (Figure 5). There 
was a substantial number of small (<70-mm CL) crabs caught at several stations during the 2005 
survey; however, there was no evidence of those crabs in the 2006 and 2007 trawl surveys. 

The estimated abundance of mature-size female blue king crabs from the Pribilof District follows 
a similar trend as the estimated mature-size male abundance with an estimate of 3.30-million 
crabs in 1994 decreasing to 0.25-million crabs in 2007 (Table 4, Figure 4). The model abundance 
estimate indicates the decline was steeper for mature-size female blue king crabs than either 
legal-size or mature-size male blue king crabs. However, the model is considered less precise for 
female blue king crabs because survey variability is greater. As with the male blue king crabs 
from the Pribilof District, there were many small female blue king crabs (<70-mm CL) caught 
during the 2005 survey, but there was no evidence of those crabs in the 2006 and 2007 trawl 
surveys (Figure 5). 

ST. MATTHEW ISLAND SECTION BLUE KING CRABS 
Owing to low survey abundances in 1999 through 2006, poor in-season fishery performance in 
1998, and low catch rates from the ADF&G nearshore pot survey in 1999, we suspect that 
natural mortality may have increased dramatically between 1998 and 1999 compared to other 
years. To accommodate this apparent high natural mortality in the assessment model, we 
estimated two natural mortality parameters using CSA (2-M model): M = 1.55 for 1998/99 (that 
is, the year between the 1998 and 1999 surveys) and M = 0.40 for all other years. We also 
conducted a CSA under a model that estimated constant natural mortality (M = 0.48) for all years 
(1-M model).  The 2-M model produced higher estimates of mature-size male abundance than 
the 1-M model for the period 1996–1998, whereas the 1-M model produced higher estimates 
than the 2-M model for the period 1999–2001 (Figure 6). However, the two models produce 
nearly identical estimates of mature-size male abundance for the period 2002–2007. 

CSA estimates of St. Matthew Island Section blue king crab abundance and 95% confidence 
limits for 2007 are shown in Table 5.  Mature-size male abundance is estimated to have remained 
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nearly constant at a low level from 1999 to 2005 by the 2-M model and from 2001 to 2005 by the 
1-M model (Figure 6).  Both models estimate increased mature-size male abundance in 2006 and 
continued increase through 2007.  Based on the ability of the 2-M model to better fit the sharp 
decrease in area-swept estimates between 1998 and 1999, we chose the 2-M model to estimate 
trends and abundance through 2007. The increase in prerecruit-two estimated abundance in 2005 
(Table 5), seems to have had some affect on the mature-size male abundance for 2006 and 2007. 
Low abundances across all male size groups continued from 1999 through 2005, however an 
overall increase for all male size groups was observed in 2006 and again in 2007 (Figure 7). 
ADF&G has performed triennial pot surveys of blue king crabs in the St. Matthew Island Section 
since 1995 (Watson 2005), and the general trend in the 1995–2004 pot survey data (Table 6 and 
Figure 8) is consistent with that of the trawl survey data. Preliminary observations from the 2007 
ADF&G pot survey of blue king crabs in the St. Matthew Island Section also show an increase in 
all size groups of male blue king crabs (Leslie Watson, Fishery Biologist, ADF&G, Kodiak; 
personnel communication).  The increased catch of male blue king crabs in all size groups during 
the 2006 and 2007 EBS trawl surveys and the preliminary information from the pot survey 
provide consistent evidence that there has been an increase in abundance of blue king crabs in 
the St. Matthew Island Section.  

FISHERY MANAGEMENT IMPLICATIONS 
BRISTOL BAY RED KING CRABS 
Directed Crab Fishery 
The harvest strategy for Bristol Bay red king crabs (5 AAC 34.816) specifies a threshold of 8.4-
million mature-size females (>89-mm CL) and 14.5-million pounds of ESB for considering a 
fishery opening. When the stock is above the threshold and ESB is ≥14.5-million pounds and 
<34.75-million pounds, the TAC is determined by applying a 10% harvest rate to the estimated 
abundance of mature-size males.  If the stock is above the threshold and ESB is ≥34.75-million 
pounds and <55.0-million pounds, the TAC is determined by applying a 12.5% harvest rate to 
the estimated abundance of mature-size males.   The TAC is determined by application of a 15% 
harvest rate to the estimated abundance of mature-size males when the stock is above threshold 
and ESB is ≥55.0-million pounds.  In all cases the TAC is capped so that no more than 50% of 
the estimated abundance of legal-size males may be harvested.  

In 2007, ESB was estimated to be, at 73-million pounds (Table 1), above 55-million pounds. So 
a 15% harvest rate was applied to the estimated mature-size male abundance of 20.975-million 
crabs, resulting in a targeted harvest of 3.146-million legal male crabs. A harvest of 3.146-
million legal male crabs would represent 26% of the estimated abundance of legal-size male 
crabs (12.287-million animals; Table 1). With a projected mean weight of 6.48 pounds for legal 
male crabs captured during the fishery (estimated as 105% of the mean weight of legal-size male 
crabs captured during the survey, 6.17 pounds), ADF&G derived a TAC of 20.383-million 
pounds for the 2007/08 season.  Ten percent of the TAC, or 2.0383-million pounds, is allocated 
to the community development quota (CDQ) fishery and the remaining 90% of the TAC, or 
18.3447-million pounds, is allocated to the individual fishing quota (IFQ) fishery. 

During the 2005/06 Bristol Bay red king crab season, a high number of legal male crabs captured 
during the fishery were discarded (Barnard and Pengilly 2006).  An adjustment to the TAC 
determination was made for the 2006/07 season due to potential “high-grading” for new-shell 
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crabs, as apparently occurred during the 2005/06 season. Discarding of legal males during the 
2006/07 season did not occur on the scale estimated to have occurred during the 2005/06 season, 
however, so no adjustment in the TAC was made for the 2007/08 season.  However, 47% of the 
legal-size males caught during the 2007 NMFS survey were old-shell or older condition, 
compared to 20% during the 2006 NMFS survey.  The percentage of legal-size male crabs in 
old-shell or older condition during the 2007 survey was comparable to that during the 2005 
survey.   

Implications for the Bering Sea Groundfish Trawl Fisheries 

Prohibited species catch (PSC) limits for red king crabs caught during groundfish trawl fisheries are 
set annually as a function of estimated ESB of Bristol Bay red king crabs (NPFMC 2007a). 
When ESB exceeds 14.5-million pounds but is less than 55-million pounds, the PSC is 100,000 
crabs. When ESB exceeds 55-million pounds, the PSC is 200,000 crabs. Given the estimate of 
73-million pounds of ESB for 2007, the red king crab PSC limit for the EBS will be set at 
200,000 crabs for groundfish trawl fisheries in 2008.  

A portion of the year-round closure to non-pelagic trawling in the Red King Crab Savings Area 
(between 162° and 164° W longitude and between 56° and 57° N latitude) is open to the rock 
sole fishery in years when there is a red king crab fishery in Bristol Bay (NPFMC 2007a). Thus, 
the portion of the Red King Crab Savings Area bounded by 56° to 56° 10' N latitude will remain 
open to the rock sole fishery in 2008. A separate bycatch limit is established for this area not to 
exceed 35% of the red king crab PSC limits apportioned to the rock sole fishery (NPFMC 
2007a).  

PRIBILOF DISTRICT KING CRABS 
The harvest strategy for Pribilof District blue king crabs (5 AAC 34.918) specifies that spawning 
biomass must be greater than or equal to 13.2-million pounds for two consecutive years to 
consider a fishery opening. The NMFS estimated Pribilof District blue king crab spawning 
biomass for 2006 to be 1.6-million pounds and for 2007 to be 1.3-million pounds, both of which 
are well below 13.2-million pounds (NPFMC 2007b).  Hence the fishery for Pribilof District 
blue king crabs will be closed in the 2007/08 and 2008/09 seasons. No threshold is specified for 
opening a fishery on Pribilof District red king crabs. During 1995–1998, trends in survey and 
fishery performance data had been used to set an aggregate guideline harvest level (GHL) for a 
combined blue and red king crab fishery. The Pribilof District has been closed to red and blue 
king crab fishing since 1999 based on a number of factors: declining abundance, low level of 
prerecruits, low precision of abundance estimates, avoidance of blue king crab bycatch, and past 
fishery performance below expectations (Vining and Zheng 2006). Abundance of mature-size 
and legal-size male red king crabs in the Pribilof District are estimated to be in decline and the 
fishery for Pribilof District red king crabs will be closed in 2007/08 due to low precision of 
abundance estimates, as well as to the fishery closure for blue king crabs and the continued 
concern for bycatch of blue king crabs.  

ST. MATTHEW ISLAND SECTION BLUE KING CRABS  
The St. Matthew Island Section harvest strategy for blue king crabs (5 AAC 34.917) has four 
components: (1) a minimum stock threshold of 2.9-million pounds of mature-size male (≥105-
mm CL) biomass, (2) a minimum TAC of 2.5-million pounds (not including the portion allocated 
to the CDQ fishery), (3) variable mature-size male harvest rates based on the mature-size male 
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biomass level, and (4) a 40% cap on the legal-size male harvest rate. Average weight of mature-
size male blue king crabs in the St. Matthew Island Section was estimated to be 2.84 pounds 
from the 2007 survey data.  Applying that average weight estimate to the estimated abundance of 
mature-size males (2.97-million crabs; Table 5) results in an estimated mature-size male biomass 
of 8.4-million pounds in 2007, which is above the 2.9-million pound minimum stock threshold. 
However, application of the harvest strategy results in a calculated TAC of 1.82-million pounds 
for the 2007/08 season, which is below the minimum TAC. Thus, the fishery for this stock will 
be closed for the 2007/08 season.  

FUTURE OUTLOOK 
Based on the length frequency distribution (Figure 2), moderate recruitment in 2008 to the 
mature-size male population can be expected for Bristol Bay red king crabs. However, mature-
size female abundance is not expected to increase, and could possibly decrease, in 2008.  There 
were few small male or female crabs (<90-mm CL) captured during the 2007 survey.  Hence we 
should anticipate poor recruitment to the mature female size class for at least the next two years, 
followed by at least two years of poor recruitment to the mature male size class. 

Although abundance of mature-size male red king crabs in the Pribilof District is estimated to be in 
decline, population trends for Pribilof District red king crabs are difficult to specify due to the low 
precision of annual abundance estimates. In 2007, as in previous years, most of the abundance 
estimate was based on the catch occurring in only a few stations during the survey.  

The NMFS declared the blue king crab stock in the Pribilof District overfished in 2002 and that 
stock continued to be depressed and in overfished condition in 2007 (NPFMC 2007b). The NMFS 
estimated spawning biomass of Pribilof District blue king crab stock in 2007 to be only 1.3-million 
pounds, second only to 2004 as the lowest level observed and well below the minimum stock size 
threshold (MSST) for this stock (6.6-million pounds). Based on trends in abundance estimates for 
prerecruit and recruit blue king crabs in the Pribilof District, the stock will not likely increase above 
the MSST in the near future.  

The NMFS declared the blue king crab stock in the St. Matthew Island Section overfished in 1999, 
but the stock showed signs of increase and was classified as rebuilding in 2007 (NPFMC 2007b).   
Spawning biomass in 2007 was estimated as 15.6-million pounds by NMFS. That estimate is above 
MSST (11.0-million pounds) and is the highest estimate since the stock was declared overfished, 
but remains below the rebuilt level (22.0-million pounds). Although we are still not certain about 
the level of high natural mortality from 1998 to 1999 for the St. Matthew blue king crab stock, the 
low survey abundance from 1999 through 2005 greatly strengthens the argument for the high 
natural mortality between 1998 and 1999.  

 

 

 

 

 



 

 9

REFERENCES CITED 
Barnard, D. R., and D. Pengilly.  2006.  Estimates of red king crab bycatch during the 2005/2006 Bristol Bay red 

king crab fishery with comparisons to the 1999–2004 seasons.  Alaska Department of Fish and Game, Fishery 
Data Series No. 06-23, Anchorage.  http://www.sf.adfg.state.ak.us/FedAidPDFs/fds06-23.pdf 

Collie, J. S., and A. K. DeLong.  1998.  Development of a three-stage catch survey analysis.  Report to the Alaska 
Department of Fish and Game.  University of Rhode Island, Narragansett. 

Collie, J. S., and G. H. Kruse.  1998.  Estimating king crab (Paralithodes camtschaticus) abundance from commercial 
catch and research survey data, pages 73-83, [in] G. S. Jamieson and A. Campbell, editors.  Proceedings of the North 
Pacific symposium on invertebrate stock assessment and management.  Canadian Special Publication of Fisheries 
and Aquatic Sciences 125.  

NPFMC (North Pacific Fishery Management Council).  2007a.  Fishery management plan for groundfish of the 
Bering Sea and Aleutian Islands management area.  North Pacific Fishery Management Council, Anchorage. 

NPFMC (North Pacific Fishery Management Council).  2007b.  Stock assessment and fishery evaluation report for 
the king and Tanner crab fisheries of the Bering Sea and Aleutian Islands regions: 2007 Crab SAFE.  North 
Pacific Fishery Management Council, Anchorage. 

Vining, I., and J. Zheng.  2006.  Status of king crab stocks in the eastern Bering Sea in 2005.  Alaska Department of Fish 
and Game, Fishery Management Report No. 06-29, Anchorage.  http://www.sf.adfg.state.ak.us/FedAidPDFs/fmr06-
29.pdf 

Watson, L.  2005.  The 2004 triennial St. Matthew Island blue king crab survey and comparisons to the 1995, 1998, and 
2001 surveys.  Alaska Department of Fish and Game, Fishery Management Report No. 05-22, Anchorage.  
http://www.sf.adfg.state.ak.us/FedAidPDFs/fmr05-22.pdf 

Zheng, J., and G. H. Kruse.  2000.  Overview of stock assessment and recommended harvest strategy for St. Matthew 
Island blue king crabs.  Alaska Department of Fish and Game, Division of Commercial Fisheries, Regional 
Information Report 5J00-06, Juneau. 

Zheng, J., M. C. Murphy, and G. H. Kruse.  1996.  Overview of population estimation methods and recommended 
harvest strategy for red king crabs in Bristol Bay.  Alaska Department of Fish and Game, Commercial Fisheries 
Management and Development Division, Regional Information Report 5J96-04, Juneau. 

Zheng, J., M. C. Murphy, and G. H. Kruse.  1997.  Application of catch-survey analysis to blue king crab stocks 
near Pribilof and St. Matthew Islands.  Alaska Fishery Research Bulletin 4(1):62-74. 

http://www.sf.adfg.state.ak.us/FedAidPDFs/fds06-23.pdf
http://www.sf.adfg.state.ak.us/FedAidPDFs/fmr06-29.pdf
http://www.sf.adfg.state.ak.us/FedAidPDFs/fmr06-29.pdf
http://www.sf.adfg.state.ak.us/FedAidPDFs/fmr05-22.pdf


 

 10



 

 11

TABLES AND FIGURES 



 

 12

Table 1.–Annual recruitment to modeled size classes (Model Recruits, in millions of crabs), 
abundance by size class (in millions of crabs), and effective spawning biomass (ESB, in millions of 
pounds) for red king crabs in Bristol Bay from 1972 to 2007 estimated by length-based analysis, with  
95% confidence intervals for the 2007 estimates.  

   Males Females 

Year 
Model 

Recruits 
95–109 
mm CL 

110–134 
mm CL Mature Legal 

Model 
Recruits Mature ESB 

1972 NA 13.389 14.908 18.331 9.906 NA 58.802 54.940
1973 32.740 21.089 27.457 23.251 10.362 34.714 70.742 63.961
1974 22.366 14.936 35.401 35.239 15.151 28.150 71.682 95.826
1975 33.747 21.735 35.898 41.449 20.934 22.152 66.062 116.797
1976 48.294 31.144 46.743 49.740 25.214 34.214 74.804 128.861
1977 59.571 38.613 63.007 64.085 30.418 74.452 120.272 168.937
1978 26.820 18.513 62.024 78.284 40.617 49.486 123.052 205.336
1979 14.484 9.862 39.319 76.104 48.901 19.910 95.548 171.468
1980 27.839 17.817 28.616 62.368 45.366 36.342 95.232 169.767
1981 18.839 12.657 17.955 18.832 9.561 13.602 71.907 60.919
1982 23.417 15.247 16.115 10.188 2.796 17.376 29.535 23.854
1983 12.820 8.787 12.969 8.787 2.394 4.650 9.762 16.368
1984 18.220 11.831 12.463 8.049 2.290 7.422 9.138 13.711
1985 10.617 7.230 10.192 6.650 1.695 4.110 5.672 8.499
1986 6.782 4.643 12.241 11.343 4.214 3.098 7.518 12.039
1987 7.113 4.699 10.694 13.030 6.382 6.246 12.114 19.548
1988 6.848 4.543 9.995 13.806 7.809 4.518 14.032 23.923
1989 5.956 3.980 9.535 15.289 9.484 4.318 15.471 27.622
1990 1.744 1.318 7.294 15.227 10.317 0.861 13.156 25.899
1991 4.511 2.888 5.176 12.285 8.939 3.386 13.511 26.739
1992 7.432 4.807 6.830 10.744 7.190 3.641 14.423 28.752
1993 2.944 2.418 7.933 11.282 6.622 2.393 13.591 28.131
1994 1.306 1.103 6.027 9.836 5.660 0.418 10.858 24.310
1995 3.475 2.305 5.028 9.982 6.629 1.900 10.637 23.855
1996 4.226 2.924 5.722 10.402 7.030 4.944 13.486 27.679
1997 15.928 10.110 10.474 11.998 7.013 17.588 28.387 38.046
1998 3.751 3.591 14.247 15.317 7.238 1.593 24.228 46.322
1999 1.545 1.159 8.913 16.255 9.549 0.560 19.381 40.563
2000 4.606 3.017 6.672 13.812 9.192 4.659 20.253 42.190
2001 9.600 6.361 8.904 13.370 8.532 11.594 27.822 47.260
2002 2.970 2.634 10.189 14.370 8.285 3.074 25.219 51.370
2003 6.387 4.131 8.309 15.067 9.713 10.008 30.273 55.080
2004 11.883 7.652 10.473 14.750 9.253 11.232 35.205 53.215
2005 9.237 6.213 13.709 17.277 9.587 6.555 34.636 61.050
2006 9.502 6.287 13.748 18.943 10.647 5.914 33.383 67.924
2007 13.852 9.011 15.298 20.975 12.287 8.913 35.697 72.844

95% Confidence Limits of Estimates for 2007 
Lower 11.751 NA 13.423 17.632 10.042 6.511 30.374 NA
Upper 16.892 NA 16.811 22.496 13.377 13.221 42.209 NA
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Table 2.–Annual abundance by size class (in millions of crabs) for male red 
king crabs in the Pribilof District from 1988 to 2007 estimated by a 4-stage 
catch-survey analysis, with 95% confidence intervals for the 2007 estimates. 

Year 
Prerecruit 

Two 
Prerecruit 

One Mature 
Recruit 
Legal 

Postrecruit 
Legal 

Total 
Legal 

1988 0.268 0.045 0.068 0.023 0.000 0.023 
1989 0.275 0.227 0.296 0.048 0.021 0.069 
1990 2.067 0.268 0.484 0.149 0.068 0.216 
1991 0.340 1.693 2.201 0.315 0.192 0.507 
1992 0.059 0.653 2.115 0.963 0.499 1.462 
1993 0.522 0.196 1.802 0.365 1.241 1.606 
1994 0.158 0.462 1.631 0.155 1.014 1.169 
1995 0.126 0.221 1.350 0.281 0.848 1.129 
1996 0.045 0.148 1.138 0.136 0.853 0.990 
1997 0.691 0.066 0.960 0.089 0.805 0.894 
1998 0.374 0.584 1.347 0.097 0.666 0.763 
1999 0.321 0.420 1.407 0.384 0.603 0.987 
2000 0.339 0.346 1.469 0.283 0.839 1.123 
2001 0.366 0.345 1.537 0.244 0.948 1.192 
2002 0.039 0.365 1.619 0.249 1.006 1.254 
2003 0.004 0.087 1.378 0.233 1.058 1.292 
2004 0.022 0.018 1.146 0.054 1.074 1.128 
2005 0.147 0.022 0.970 0.013 0.935 0.948 
2006 0.119 0.130 0.942 0.026 0.786 0.812 
2007 0.121 0.124 0.892 0.089 0.679 0.768 

     
95% Confidence Limits of Estimates for 2007 

Lower NA NA 0.354 NA NA 0.277 
Upper NA NA 1.430 NA NA 1.258 
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Table 3.–Annual abundance by size class (in millions of crabs) for male blue king 
crabs in the Pribilof District from 1975 to 2007 estimated by a 4-stage catch-survey 
analysis, with 95% confidence intervals for the 2007 estimates. 

Year 
Prerecruit 

Two 
Prerecruit 

One Mature 
Recruit 
Legal 

Postrecruit 
Legal 

Total 
Legal 

1975 1.613 3.490 12.486 4.134 4.862 8.996 
1976 1.111 2.097 10.851 2.656 6.098 8.754 
1977 2.582 1.362 8.558 1.719 5.477 7.196 
1978 2.313 2.395 8.078 1.275 4.409 5.684 
1979 0.306 2.363 7.714 1.942 3.408 5.350 
1980 0.513 0.847 5.686 1.680 3.159 4.839 
1981 0.429 0.601 3.458 0.629 2.229 2.858 
1982 0.438 0.472 1.991 0.439 1.080 1.519 
1983 0.325 0.438 1.407 0.338 0.631 0.969 
1984 0.084 0.351 1.140 0.309 0.480 0.789 
1985 0.029 0.154 0.934 0.252 0.528 0.780 
1986 0.002 0.055 0.668 0.127 0.486 0.613 
1987 0.002 0.013 0.453 0.044 0.396 0.440 
1988 0.000 0.003 0.247 0.014 0.230 0.244 
1989 1.652 0.001 0.170 0.002 0.168 0.170 
1990 0.299 1.159 1.400 0.124 0.117 0.241 
1991 0.611 0.549 1.521 0.762 0.210 0.972 
1992 0.699 0.568 1.635 0.380 0.688 1.068 
1993 0.406 0.617 1.745 0.375 0.753 1.128 
1994 0.490 0.453 1.609 0.361 0.795 1.156 
1995 0.518 0.437 1.511 0.266 0.808 1.074 
1996 0.308 0.433 1.291 0.235 0.623 0.858 
1997 0.109 0.325 1.041 0.206 0.510 0.716 
1998 0.175 0.191 0.773 0.133 0.449 0.582 
1999 0.101 0.156 0.586 0.076 0.354 0.430 
2000 0.044 0.111 0.465 0.056 0.298 0.354 
2001 0.019 0.069 0.355 0.040 0.245 0.286 
2002 0.007 0.038 0.266 0.031 0.198 0.229 
2003 0.002 0.018 0.196 0.019 0.158 0.178 
2004 0.019 0.008 0.140 0.010 0.123 0.132 
2005 0.014 0.015 0.112 0.006 0.091 0.097 
2006 0.053 0.014 0.093 0.011 0.067 0.079 
2007 0.069 0.043 0.112 0.014 0.055 0.069 

      
95% Confidence Limits of Estimates for 2007 

Lower NA NA 0.057 NA NA 0.040 
Upper NA NA 0.167 NA NA 0.098 
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Table 4.–Annual abundance by size class (in millions of crabs) for 
mature-size female blue king crabs in the Pribilof District from 1975 to 
2007 estimated by a 4-stage catch-survey analysis, with 95% 
confidence intervals for the 2007 estimates. 

Year 
100–109 
mm CL 

110–119 
mm CL 

120–129 
mm CL 

≥130 
mm CL 

Total 
Mature 

1975 1.609 2.309 1.513 0.786 6.217 
1976 3.623 1.775 1.540 0.773 7.711 
1977 2.761 2.301 1.449 0.791 7.302 
1978 1.904 2.117 1.564 0.797 6.380 
1979 0.903 1.700 1.557 0.808 4.967 
1980 2.007 1.144 1.417 0.803 5.370 
1981 0.954 1.323 1.171 0.771 4.218 
1982 0.504 1.026 1.053 0.707 3.290 
1983 0.539 0.719 0.902 0.641 2.801 
1984 0.245 0.583 0.735 0.575 2.138 
1985 0.119 0.394 0.600 0.510 1.624 
1986 0.072 0.241 0.472 0.452 1.237 
1987 0.041 0.144 0.354 0.397 0.936 
1988 0.046 0.084 0.255 0.342 0.727 
1989 0.585 0.059 0.178 0.288 1.111 
1990 0.827 0.311 0.125 0.238 1.501 
1991 0.881 0.550 0.166 0.194 1.790 
1992 1.407 0.677 0.264 0.167 2.515 
1993 0.886 0.993 0.366 0.163 2.407 
1994 1.727 0.855 0.536 0.177 3.295 
1995 1.054 1.213 0.593 0.215 3.075 
1996 0.604 1.033 0.736 0.250 2.622 
1997 0.349 0.753 0.749 0.290 2.142 
1998 0.237 0.516 0.669 0.318 1.739 
1999 0.402 0.353 0.551 0.326 1.632 
2000 0.238 0.358 0.435 0.319 1.349 
2001 0.157 0.272 0.369 0.301 1.099 
2002 0.063 0.188 0.306 0.282 0.839 
2003 0.024 0.102 0.242 0.263 0.630 
2004 0.008 0.049 0.174 0.238 0.469 
2005 0.013 0.024 0.118 0.204 0.358 
2006 0.038 0.017 0.078 0.168 0.301 
2007 0.040 0.025 0.052 0.135 0.252 

  
95% Confidence Limits of Estimates for 2007 

Lower NA NA NA NA 0.173 
Upper  NA NA NA NA 0.331 
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 Table 5.–Annual abundance by size class (in millions of crabs) for male blue 
king crabs in the St. Matthew Island Section from 1978 to 2007 estimated by a 4-
stage catch-survey analysis, with 95% confidence intervals for the 2007 
estimates. 

Year 
Prerecruit 

Two 
Prerecruit 

One Mature 
Recruit 
Legal 

Postrecruit 
Legal 

Total 
Legal 

1978 0.904 1.634 3.652 1.351 0.668 2.019 
1979 2.155 1.315 3.640 1.190 1.136 2.326 
1980 1.998 2.570 5.344 1.178 1.596 2.774 
1981 0.989 2.594 6.650 2.078 1.978 4.056 
1982 0.980 1.437 5.661 2.071 2.153 4.224 
1983 0.469 1.235 4.061 1.240 1.586 2.826 
1984 0.274 0.661 2.284 1.015 0.608 1.623 
1985 0.469 0.392 1.460 0.527 0.540 1.068 
1986 0.418 0.570 1.307 0.342 0.395 0.737 
1987 0.679 0.529 1.385 0.485 0.372 0.857 
1988 0.685 0.790 1.739 0.508 0.441 0.949 
1989 1.478 0.807 2.021 0.742 0.472 1.214 
1990 1.198 1.669 3.210 0.850 0.690 1.541 
1991 1.177 1.467 3.816 1.493 0.857 2.349 
1992 1.232 1.443 3.884 1.299 1.141 2.440 
1993 1.224 1.525 4.113 1.254 1.335 2.588 
1994 1.241 1.552 4.200 1.279 1.370 2.649 
1995 1.610 1.594 4.133 1.272 1.267 2.539 
1996 1.442 1.990 4.665 1.363 1.313 2.676 
1997 0.969 1.892 4.920 1.601 1.427 3.028 
1998 0.668 1.425 4.263 1.387 1.452 2.839 
1999 0.337 0.333 1.089 0.304 0.451 0.755 
2000 0.293 0.449 1.211 0.239 0.523 0.762 
2001 0.364 0.429 1.247 0.287 0.532 0.818 
2002 0.123 0.471 1.284 0.247 0.566 0.813 
2003 0.299 0.265 1.071 0.241 0.564 0.805 
2004 0.253 0.368 1.090 0.169 0.552 0.722 
2005 0.716 0.369 1.117 0.246 0.501 0.748 
2006 1.347 0.859 1.699 0.320 0.520 0.840 
2007 2.758 1.646 2.967 0.715 0.606 1.321 

     
95% Confidence Limits of Estimates for 2007 

Lower NA NA 1.181 NA NA 0.663 
Upper NA NA 4.753 NA NA 1.979 
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Table 6.–Catch per unit effort (number of crabs per pot lift) by size class of 
male blue king crabs in the St. Matthew Island Section during the ADF&G pot 
surveys of 1995, 1998, 2001, and 2004 estimated by a 4-stage catch-survey 
analysis.  

Year 
Prerecruit 

Two 
Prerecruit 

One Mature 
Recruit 
Legal 

Postrecruit 
Legal 

Total 
Legal 

1995 2.289 3.345 11.279 3.975 3.960 7.934 
1998 0.949 2.989 11.860 4.333 4.537 8.870 
2001 0.518 0.900 3.457 0.896 1.661 2.557 
2004 0.359 0.773 3.028 0.529 1.726 2.255 
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Figure 1.–The length-based analysis (LBA) model fit (line) to area-swept estimates 

(dots) of mature-size male (top panel) and mature-size female (bottom panel) Bristol Bay red 
king crab abundance (millions of crabs), 1972–2007. 
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Figure 2.–Length frequency distributions of male (top panel) and female (bottom 

panel) Bristol Bay red king crabs (in millions of crabs) during 2003–2007. For purposes 
of these graphs, abundance estimates are based on area-swept methods, not on length-
based analysis (LBA), because the LBA is confined to males ≥95-mm CL and females 
≥90-mm CL. 
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Figure 3.–The catch-survey analysis (CSA) model fit (line) to area-swept estimates (dots) of 

mature-size male Pribilof District red king crab abundance (in millions of crabs), 1988–2007.
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Figure 4.–The catch-survey analysis (CSA) model fit (line) to area-swept estimates 

(dots) of mature-size male (top panel) and mature-size female (bottom panel) Pribilof District 
blue king crab abundance (in millions of crabs), 1975–2007. 

 



 

 22

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

M
ill

io
ns

 o
f C

ra
b

40
-44

50
-54

60
-64

70
-74

80
-84

90
-94

10
0-1

04

11
0-1

14

12
0-1

24

13
0-1

34

14
0-1

44

15
0-1

54

16
0-1

64

17
0-1

74

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998

Carapace Length (mm)

Ye
ar

Pribilof Male Blue King Crab

 
 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

M
ill

io
ns

 o
f C

ra
b

40
-44

45
-49

50
-54

55
-59

60
-64

65
-69

70
-74

75
-79

80
-84

85
-89

90
-94

95
-99

10
0-1

04

10
5-1

09

11
0-1

14

11
5-1

19

12
0-1

24

12
5-1

29

13
0-1

34

13
5-1

39

14
0-1

44

14
5-1

49

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998

Carapace Length (mm)

Ye
ar

Pribilof Female Blue King Crab

 
Figure 5.–Length frequency distributions of male (top panel) and female (bottom 

panel) Pribilof District blue king crabs (in millions of crabs) during 1998–2007. For 
purposes of these graphs, abundance estimates are based on area-swept methods, not on 
catch-survey analysis (CSA), because the CSA is confined to males ≥105-mm CL and 
females ≥100-mm CL. 
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Figure 6.–Catch-survey analysis (CSA) model fits (lines) to area-swept estimates (dots) of mature-

size male St. Matthew Island Section blue king crab abundance (in millions of crabs), 1978–2007. The 1-
M model estimates a single constant natural mortality for all years (dashed line), and the 2-M model 
estimates a natural mortality for 1998/1999 and another for all other years (solid line). 
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Figure 7.–Length frequency distributions of male St. Matthew Island Section blue king crabs (in 

millions of crabs) during 1998–2007. For purposes of these graphs, abundance estimates are based on 
area-swept methods, not on catch-survey analysis (CSA), because the CSA is confined to males ≥99-
mm CL. 
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Figure 8.–Catch-survey analysis (CSA) model fits (lines) to CPUE  (crabs per pot lift) of 

mature-size male St. Matthew Island Section blue king crabs during the 1995, 1998, 2001, and 
2004 ADF&G pot surveys (dots). The 1-M CSA model estimates a single constant natural 
mortality for all years (dashed line), and the 2-M CSA model estimates a natural mortality for 
1998/1999 and another for all other years (solid line). 
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