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Figure 7. Locations of all pots sampled by observers during Bering Sea golden king crab 

fisheries (n = 6,104), 1992–2014; pots north of the Pribilof District northern boundary 
were fished during the Northern District – Saint Matthew Island Section fishery; 
squares are 1° longitude x 30' latitude State statistical areas. 

Subarea 6
(Navarin and Perenets Canyons)

Subarea 5

PRIBILOF DISTRICT

Subarea 4
(Zhemchug Canyon)

Subarea 1
(Bering Canyon)

Subarea 3

Subarea 2
(Pribilof Canyon)



 
Figure 8.  Statistical areas with reported catch during the 1985–2014 Pribilof District golden 

king crab fisheries: filled red squares denote statistical areas with reported catch; 
size of overlain white circles are proportional to the percentage of the total 1985–
2014  catch reported from statistical area (biggest circle = 68% of total); squares 
are 1° longitude x 30' latitude State statistical areas. 
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 Author recommended ABC. 25% buffer on OFL; i.e., ABC = (1-0.25)·(93 t) = 70 t (153,395 lb). 





NMFS EBS slope survey

• Interest by CPT and SSC in using biennial Bering Sea 
upper continental slope survey data to establish annual 
OFL/ABC on the basis of biomass estimates as an 
alternative to the Tier 5 approach

• Only post-2000 data used because of differences in 
sampling gear, survey design, sampling methodology, 
and species identification in 1979-91 and 2000 surveys

• Total biomass (males and females) available starting in 
2002, BUT mature and legal area-swept biomass 
estimates only available starting in 2008



Biomass estimates

• Maturity: 107 mm CL (Somerton and Otto 
1986)

• Legal size: 124 mm CL (proxy for 5.5 in CW)
• Weight (g) = (0.0002988)x(CL)3.135

An area-swept estimate of biomass and of the variance of the biomass 
estimate was computed for each stratum within a survey subarea and summed 
over strata within the subarea to obtain area-swept estimates of biomass 
within a subarea and of the variance of that biomass estimate; estimates of the 
biomass and of variances of estimates within subareas were summed over 
subareas to obtain estimates of biomass in aggregates of subareas and of the 
variances of those estimates. 













Population and fishery distribution
• Survey distribution and fishery catch and 

effort distribution concentrated in the Prib
Canyon area (survey subarea 2). 

• GKC sporadically distributed in survey 
subareas 3 and 4 with some limited catch and 
effort in those areas.

• Portions of survey subareas 1 and 5 in the Prib
Dist largely devoid of GKC.

• GKC in survey subarea 6 exploited by St Matts 
section fishery when prosecuted.



Random Effects Model: Program 
“re.exe”

• Considers the process errors as “random 
effects” (i.e., drawn from an underlying 
distribution) and integrated out of the 
likelihood.

• Developed by the NPFMC groundfish plan 
team's survey averaging working group as a 
smoothing technique similar to the Kalman
Filter
– Provides more flexibility with non-linear processes 

and non-normal error structures.



Model results
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2016 Slope Survey
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2016 Slope Survey
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Model Performance and tier recommendation
Tier 4 description from SAFE:
“Tier 4 is for stocks where essential life-history, recruitment information, and 
understanding are insufficient to achieve Tier 3. Therefore, it is not possible to 
estimate the spawner-recruit relationship. However, there is sufficient 
information for simulation modeling that captures the essential population 
dynamics of the stock as well as the performance of the fisheries.”

Author recommendation: Keep PIGKC as a tier 5 stock

Guidance from CPT?
– Do the results meet the Tier 4 criterion of having sufficient 

information for simulation modeling that captures the 
essential population dynamics of the stock?

– Estimate process error?
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