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Executive Summary  

The King and Tanner crab fisheries in the Exclusive Economic Zone (EEZ) (3 to 200 miles offshore) 
of the Bering Sea and Aleutian Islands (BSAI) off Alaska are managed under the Fishery 
Management Plan for Bering Sea/Aleutian Islands King and Tanner Crabs (FMP).  The FMP 
establishes a State/Federal cooperative management regime that defers crab fisheries management to 
the State of Alaska (State) with Federal oversight.  State regulations are subject to the provisions of 
the FMP, including its goals and objectives, the Magnuson-Stevens Act, and other applicable Federal 
laws.   
 
This proposed action is a revised rebuilding plan for the Pribilof Island blue king crab (PIBKC) stock.  
The Pribilof Islands blue king crab remains overfished.  The purpose of this proposed action is to 
reduce the risk of overfishing the PIBKC stock by developing an amended rebuilding plan for this 
stock in compliance with the Magnuson-Stevens Act and the national standard guidelines. 
 
Five alternatives are considered in this analysis.  Four of the alternatives consider time and area 
closures to better protect the PIBKC stock while the 5th alternative considered a prohibited species cap 
(PSC) on bycatch in groundfish fisheries.  Alternatives 2-5 retain all of the current protection 
measures in place for the PIBKC stock and apply additional measures as described in the specific 
alternatives and options. 
 
Alternative 1 retains the current Pribilof Island Habitat Conservation Zone (PIHCZ) trawl closure 
around the Pribilof Islands.  Alternative 2 applies the PIHCZ closure additionally to all groundfish 
fishing (Alternative 2a) or to fishing for Pacific cod with pot gear (Alternative 2b).  Alternative 3 
proposes to apply the existing State of Alaska crab closure areas to all groundfish fishing (Alternative 
3a) or to fishing for Pacific cod with pot gear (Alternative 3b).  Alternative 4 proposes two closure 
configurations to cover the distribution of the PIBKC stock.  These closures are then proposed to 
apply to either all groundfish fishing (Alternative 4a) or to fishing for Pacific cod with pot gear 
(Alternative 4b).  Alternative 5 proposes a cap on groundfish removals of PIBKC at the level of the 
annually specified overfishing limits (OFL).  
 
Analysis of the impacts of these closure configurations on the rebuilding potential for the Pribilof 
Island blue king crab stock shows limited effect on rebuilding between the ranges of alternative 
closures.  Alternative 5 is discussed qualitatively and further consideration of this alternative will be 
given in the initial review draft.  This analysis is preliminary and will be revised following input from 
the Crab Plan Team (CPT) at the March CPT meeting as well as preliminary review at the April 
Council meeting.  Initial review is scheduled for June 2010, with final action by the North Pacific 
Fishery Management Council (NPFMC, or Council) in October 2010. 
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Introduction 

The King and Tanner crab fisheries in the Exclusive Economic Zone (EEZ) (3 to 200 miles offshore) 
of the Bering Sea and Aleutian Islands (BSAI) off Alaska are managed under the Fishery 
Management Plan for Bering Sea/Aleutian Islands King and Tanner Crabs (FMP).  This FMP was 
developed by the North Pacific Fishery Management Council (NPFMC, or Council) under the 
Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act).  The 
Secretary of Commerce first approved the FMP on June 2, 1989.  
 
The FMP establishes a State/Federal cooperative management regime that defers crab fisheries 
management to the State of Alaska (State) with Federal oversight.  State regulations are subject to the 
provisions of the FMP, including its goals and objectives, the Magnuson-Stevens Act, and other 
applicable Federal laws.  The FMP defers much of the management of the BSAI crab fisheries to the 
State using the following three categories of management measures: 
 

1. Those that are fixed in the FMP and require a FMP amendment to change; 
2. Those that are framework-type measures that the State can change following criteria set out in 

the FMP; and  
3. Those measures that are neither rigidly specified nor frameworked in the FMP and are at the 

discretion of the State. 
 
This proposed action is a revised rebuilding plan for the Pribilof Island blue king crab (PIBKC) stock.  
The Pribilof Islands blue king crab remains overfished.  On September 23, 2002, the Secretary of 
Commerce notified the Council that the Pribilof Island blue king crab stock would not be rebuilt by 
the end of the rebuilding time frame.  The Pribilof Islands blue king crab fishery has remained closed 
since 1999 and bycatch in 2008/09 was below the overfishing level.  The current rebuilding plan has 
not achieved adequate progress to rebuild the stock by 2014.  A revised rebuilding plan must be 
developed for that stock and implemented within two years of notification.  This plan must be 
implemented prior to the start of the 2011/12 crab fishing year.  To comply with section 304(e)(7) of 
the Magnuson-Stevens Act, the Council is preparing an amended Pribilof Islands blue king crab 
rebuilding plan.  The primary rebuilding alternatives address bycatch in groundfish fisheries.  
Annual Catch Limit (ACL) provisions for the PIBKC stock are considered in a separate analysis. 
 
Management actions for the BSAI crab fisheries must comply with applicable Federal laws and 
regulations.  Although several laws and regulations guide this action, the principal laws and 
regulations that govern this action are the Magnuson-Stevens Act and the National Environmental 
Policy Act (NEPA).  These alternatives require implementing regulations and, therefore, the 
Regulatory Flexibility Act does apply and review under Executive Order 12866 is required.  A 
RIR/IRFA is included in this analysis. 
 

1.1 Purpose and Need 

The Council has not yet drafted a problem statement.  
 
The purpose of this proposed action is to reduce the risk of overfishing the Pribilof Island blue king 
crab stock by developing an amended rebuilding plan for this stock in compliance with the 
Magnuson-Stevens Act and the national standard guidelines. 
 

1.2 Magnuson-Stevens Act and National Standard guidelines 

The Magnuson-Stevens Act sets forth ten national standards for fishery conservation and 
management.  National Standard 1 states that “Conservation and management measures shall prevent 
overfishing while achieving, on a continuing basis, the optimum yield (OY) from each fishery for the 
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U.S. fishing industry.”  The specification of OY and the conservation and management measures to 
achieve it must prevent overfishing.  NMFS published national standard guidelines (50 CFR sections 
600.310-600.355) to provide comprehensive guidance for the development of FMPs and FMP 
amendments that comply with the Magnuson-Stevens Act national standards. The national standard 
guidelines provide guidance for status determination criteria and rebuilding overfished stocks, 
including specifying the time period for rebuilding. 
 
The Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006 (MSRA, 
Public Law 109-479) includes provisions intended to prevent overfishing by requiring that FMPs 
establish a mechanism for specifying ACLs in the plan (including a multiyear plan), implementing 
regulations, or annual specifications, at a level such that overfishing does not occur in the fishery, 
including measures to ensure accountability.  ACLs and accountability measures (AMs) are required 
by fishing year 2010 if overfishing is occurring in a fishery, and they are required for all other 
fisheries by fishing year 2011.  Since overfishing is not occurring for any crab stock, all crab fisheries 
must have ACL and AM mechanisms by the 2011/2012 crab fishing year.  The MSRA includes a 
requirement for the SSC to recommend Annual Biological Catch (ABC) levels to the Council, and 
provides that ACLs may not exceed the fishing levels recommended by the SSC.  The MSRA also 
amended section 304(e)(3) of the Magnuson-Stevens Act, which now requires the Council and 
Secretary to develop and implement a rebuilding plan within two years of receiving notification from 
the Secretary that a stock is overfished, approaching an overfished condition, or has not made 
adequate progress towards rebuilding.  
 
On January 16, 2009, NMFS published a final rule to amend the National Standard 1 guidelines to 
provide guidance on how to comply with the new ACLs and AMs for ending overfishing of fisheries 
managed under fishery management plans (74 FR 3178; 50 CFR 600.310).  The guidelines clarify the 
relationship between ACLs, ABCs, OFLs, maximum sustainable yield (MSY), OY, and other 
applicable reference points.  
 

1.3 Scope of Analysis 

This Environmental Assessment (EA) relies heavily on the information and analysis contained in the 
Bering Sea Aleutian Islands Crab Fisheries Final Environmental Impact Statement/Regulatory Impact 
Review/Initial Regulatory Flexibility Analysis/Social Impact Assessment (NMFS 2004a), which is 
available on the NMFS Alaska Region web site at: 
http://www.fakr.noaa.gov/sustainablefisheries/crab/eis/default.htm.  Throughout this analysis, that 
document is referred to as the Crab Environmental Impact Statement, or “Crab EIS.”  Additional 
information concerning the crab fisheries and management under the Crab Rationalization Program 
(Program), and impacts of these on the human environment are contained in that document.   
 
The Crab EIS provides the status of the environment and analyzes the impacts of the crab fisheries on 
the human environment.  This EA tiers off of the Crab EIS to focus the analysis on the issues ripe for 
decision and eliminate repetitive discussions.  The proposed action would establish ACLs for the crab 
stocks under the FMP and rebuilding plans for the Eastern Bering Sea (EBS) snow crab and Tanner 
crab stocks.  This EA details the specific impacts of the proposed action.   
 
Chapter 3 of the Crab EIS contains a complete description of the human environment, including the 
physical environment, habitat, crab life history, marine mammals, seabirds, crab fisheries, a 
management history, the harvesting sector, the processing sector, and community and social 
conditions.  These descriptions are incorporated by reference.   
 
In addition to the factors discussed in the Crab EIS, this action specifically concerns the annual 
establishment of ACLs using the Tier system based status determination criteria for the crab stocks 
under the FMP.  Relevant and recent information on each crab stock is contained in the chapter for 
that species.  
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The Council on Environmental Quality (CEQ) regulations encourage agencies preparing NEPA 
documents to “tier their environmental impact statements to eliminate repetitive discussions of the 
same issues and to focus on the actual issues ripe for decision at each level of environmental review.”  
Specifically, 40 CFR 1502.20 states the following: 
 

Whenever a broad environmental impact statement has been prepared (such as a 
program or policy statement) and a subsequent statement or environmental 
assessment is then prepared on an action included within the entire program or policy 
(such as a site specific action) the subsequent statement or environmental assessment 
need only summarize the issues discussed in the broader statement and incorporate 
discussions from the broader statement by reference and shall concentrate on the 
issues specific to the subsequent action. (40 CFR 1502.20)  

 
 
This EA also relies heavily on the information and analysis contained in the Council’s annual BSAI 
Crab Stock Assessment and Fishery Evaluation (SAFE) Reports, available from the Council web site 
at http://www.fakr.noaa.gov/npfmc/SAFE/SAFE.htm or 
http://www.fakr.noaa.gov/npfmc/membership/plan teams/ CPT/CRABSAFE09.pdf.  The SAFE 
Reports contain the status of the crab stocks, and the annual stocks assessments for all ten stocks. 
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2 Description of Alternatives 

There are five alternatives considered in this analysis.  Four of the alternatives consider time and area 
closures to better protect the PIBKC stock while the 5th alternative considered a prohibited species cap 
on bycatch in groundfish fisheries.  Alternatives 2-5 retain all of the current protection measures in 
place for the PIBKC stock and apply additional measures as described in the specific alternatives and 
options.  Section 2.6 contains a comparison of the different alternatives.  Section 2.6 includes a 
description of alternatives considered but not carried forward for analysis. 
 

2.1 Alternative 1:  Status Quo 

Alternative 1 retains the current protections for PIBKC stock.  These include a directed fishery 
closure until the stock is completely rebuilt, and the closure to all trawl gear of the Pribilof Island 
Habitat Conservation Zone (PIHCZ) as shown in Figure 1. 
 

 
Figure 1 Pribilof Island Habitat Conservation Zone (PIHCZ) :  Alternatives 1 and 2. 
 
Amendment 21a to the BSAI groundfish FMP established the Pribilof Islands Habitat Conservation 
Area, effective January 20, 1995.  This closure prohibits the use of trawl gear in a specified area 
around the Pribilof Islands year-round (Figure 1).  The intent of this closure was to protect the unique 
habitat and ecosystem surrounding the Pribilof Islands so that it could contribute long term benefits to 
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the fisheries surrounding the waters of the Pribilof Islands area (NPFMC, 1994).  The Pribilof Islands 
area provides habitat for commercially important groundfish species, blue king crab, red king crab, 
Tanner crab, snow crab, juvenile groundfish, Korean hair crab, marine mammals, seabirds and their 
prey species. 
 
This area was established based upon the distribution and habitat of the blue king crab in the NMFS 
annual trawl surveys and based on observer data.  Blue king crabs do not exist uniformly across the 
Bering Sea and are instead found in isolated populations.  The Pribilof Islands Habitat Conservation 
Area was intended to protect a majority of the crab habitat in the Pribilof Islands area (NPFMC, 
1994).  The closure was implemented in January 1995.   
 

2.2 Alternative 2:  Modify the current Pribilof Island Habitat Conservation Zone to 
apply to all groundfish fishing and only Pacific cod pot cod fishing. 

Under this alternative the existing PIHCZ as described in Alternative 1 (Figure 1), be modified to 
apply to additional fisheries (i.e., rather than just to the trawl fisheries as under the status quo).   
 
There are two options under this alternative: 
 
Alternative 2a: Closure applies to all groundfish fishing.  In addition to the existing trawl 

closure, all fixed gear fishing would also be prohibited in this zone year-
round. 

 
Alternative 2b: Closure applies to all fishing for Pacific cod with pot gear.  In addition to the 

existing trawl closure, all Pacific cod pot fishing would also be prohibited in 
this zone year-round. 

 

2.3 Alternative 3:  ADF&G crab closure areas applied to all groundfish fishing and 
just Pacific cod pot fishery. 

Under this alternative, the existing ADF&G crab closure areas between 168 and170 W long., and 
between 57 and 58 N lat. would be closed to additional fishing effort as indicated in Figure 2. 
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Figure 2 ADF&G closure areas (Alternative 3). 
 
These closures would apply year-round. 
 
There are two closure options under this alternative: 
 
Alternative 3a:  Closure area applied to all groundfish fishing. 
 
Alternative 3b:  Closure area applied only to pot fishing for Pacific cod. 
 

2.4 Alternative 4:  Closure which covers the entire distribution of the Pribilof Island 
blue king crab stock. 

This alternative proposes a new closure configuration as shown in Figure 3 which covers the entire 
distribution of the Pribilof Island blue king crab stock.   
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Figure 3 PIBKC distribution closure area (Alternative 4): a) 1975 to 1983 distribution; b) 1984 

to 2009 distribution. 
 
The distribution of the entire PIBKC stock is defined in two ways depending upon the data used to 
establish the entire distribution of the stock.  Under the first option (option 1), the closure area 
consists of the full distribution of the Pribilof Island stock aggregated from 1975 to 2009 based on the 
NMFS EBS bottom trawl survey (Figure 4). The smaller closure area (option 2) consists of the full 
distribution of the Pribilof Island stock aggregated from 1984-2009. In 1984, there was a constriction 
of the PIBKC distribution towards the Pribilof Islands that has persisted until 2009 (Figure 4). It is 
unknown if this constriction is due to declining population abundances, fishery activities, 
oceanography, or shifts in production. It is however plausible that a rebounding PIBKC stock may 
only be able to inhabit the smaller area.  

a) b) 
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Figure 4 Distribution of PIBKC showing the change in relative distribution to the east in 1984. 
 
There are two closure options under this alternative: 
 
Alternative 4a:  Closure area applied to all groundfish fishing. 
 
Alternative 4b:  Closure area applied only to pot fishing for Pacific cod. 
 
Under either option the closure would apply year-round. 
 

2.5 Alternative 5:  Prohibited Species Catch level established for PIBKC in all 
groundfish fisheries. 

Under this alternative a PSC cap would be established for all groundfish fisheries.  All bycatch of 
PIBKC would accrue towards this cap and the fisheries would close when the cap was reached.   
 
There is currently no feedback between catch of PIBKC accrual towards the OFL under the BSAI 
Crab FMP and any catch restrictions in the groundfish fisheries.  This alternative would provide that 
explicit feedback by closing groundfish fisheries when the PSC cap for PIBKC is reached.  For 
purposes of this analysis, this cap is considered to be established at the level of the OFL for PIBKC 
and applied fishery-wide. Qualitative discussion is included on the impact of closing groundfish 
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fisheries for reaching the OFL for PIBKC stock as well as the precision of estimates of catch from 
fisheries in this region. 
 
The OFL for PIBKC stock is 0.004 million pounds in 2009/10 fishing year.  The OFL is a total-catch 
OFL and is computed as the sum of catches by three different sources of removals: (a) the retained 
legal males in directed (pot) fishery for PIBKC, (b) discards of males and females in the directed 
fishery, and (c) bycatch in the groundfish pot and trawl fisheries. The directed fishery for PIBKC has 
been closed since 1998.  Since the implementation of a total catch OFL in 2008 bycatch in crab and 
groundfish fisheries have been the only catch which has accrued towards the OFL.  The OFL was not 
reached in the 2008/09 fishery. 

2.6 Comparison of Alternatives 

Alternatives 1-4 all address different closure configurations applied to either the trawl-only fisheries 
(Alternative 1) or to include additional fisheries such as all groundfish fishing or additionally fishing 
for Pacific cod with pot gear.  A comparison of the relative extent of the closures across these 
alternatives is shown in Figure 5.   

 
Figure 5  A comparison of relative extent of closures under Alternatives 1-4. 
 
Alternatives 2-4 impose closure restrictions on either all fixed gear fleets or just the Pacific cod pot 
fishery depending upon the option selected.  Alternative 2 would not impose additional restrictions on 
the groundfish trawl fleet which is already subject to that closure, while closure configurations under 
alternatives 3 and 4 (those options applicable for ‘all groundfish fishing”) would extend the existing 
trawl closure and would therefore impose additional restrictions on the groundfish trawl fleet as well.  
Alternative 5 as currently conceived would apply equally to all groundfish fisheries should the cap be 
reached. 
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2.7 Alternatives considered but not carried forward for analysis. 

One alternative that was considered for this analysis but not carried forward for analysis includes a 
gear modification for a slick ramp modification for pot gear to deter blue king crab.  Development of 
this type of modification to pot gear is being researched and may be effective in the future for 
decreasing mortality of blue king crab when directed fishing Pacific cod.  However, this gear will not 
be available, nor field tested for inclusion in this analysis as a viable alternative for consideration in 
the time frame that a new rebuilding plan must be implemented. 
 
Another alternative considered but not carried forward at this time is to establish a PSC cap for the 
PIBKC stock below the OFL level and to further divide this cap by individual groundfish fishery.  
Information to determine an appropriate cap level below the OFL for PIBKC is lacking at this time.  
Given the lack of sufficient observer coverage in the Pacific cod pot fishery near the Pribilof Islands 
and other fisheries in this region, the ability to close individual fisheries upon reaching a fishery-
specific catch level is problematic.   
 

3 Methodology for Impact Analysis 

3.1 Projection Methodology for blue king crab stock 

A four-stage catch-survey assessment (CSA) model was used to estimate size specific PIBKC 
abundance (Zheng and Kruse 2000, Vining and Zheng 2008).  The CSA model uses multiple years of 
trawl survey and harvest data to estimate abundance in four classes of male crabs: pre-recruit two 
(105-119 mm CL); pre-recruit one (120-134 mm CL); recruit (new-shell, 135-148 mm CL); and, post-
recruit (>148 mm CL and old-shell, 135-148 mm CL). For each stage of crab, the molting portions of 
crab “grow” into different stages based on a growth matrix, and the non-molting portions of crab 
remain in the same stage or become post-recruits.  The model links the crab abundances in four stages 
in year t+1 to the abundances and catch in the previous year through natural mortality, molting 
probability, and the growth matrix: 
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                                (1)       

Where P2t
b and P1t

b are prerecruit-2 and prerecruit-1 abundances after handling mortality in year t, 
hc2t and hc1t are pot bycatch for prerecruit-2s and pre-recruit 1s, st2, st1, sf2, sf1, sp2, and sp1 are 
selectivities for pre-recruit 2s and pre-cruit 1s bycatch from groundfish trawling, groundfish fixed 
gear, and directed pot fisheries, Hot is the bycatch mortality rate from other crab fisheries, h is 
handling mortality rate, H2q and H1q are fishery selectivities for pre-recruit 2s and pre-recruit 1s, Nt is 
new crab entering the model in year t, m2t and m1t are molting probabilities for pre-recruit 2s and pre-
recruit 1s in year t, Gi,j is a growth matrix containing the proportions of molting crab growing from 
stage i to stage j, Mt is natural mortality in year t, rct is estimated commercial catch in year t, and yt is 
the time lag from the survey to the mid-point of the fishery in year t.  By definition, all recruits 
become post-recruits in the following year.  



  D-1(b) 
 

Preliminary Review Draft  March 2010  
Pribilof Islands blue king crab rebuilding plan 

16

The retained catch is estimated to be: 

,)( hrRPrc ttt                                                                                                               (2) 

Where hr is legal harvest rate at the survey time.  The pot bycatch from the directed fishery are: 
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The bycatch from the groundfish fisheries are computed as: 
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                                                                              (4) 

Where tc2t, tc1t, tct, fc2t, fc1t and fct are crab bycatch of pre-cruit 2s, pre-recruit 1s, and legals from the 
trawl and fixed gear fisheries. 

The pre-recruit 1, recruit, and post-recruit size classes were combined to provide an estimate of 
abundance of mature males; the recruit and post-recruit classes were combined to provide an estimate 
of legal males (Table 2).  Survey measurement errors were assumed to be log-normally distributed, 
and a nonlinear least-squares approach that minimizes the measurement errors was used to estimate 
model parameters.  The following model parameters were estimated for male crabs: male mature 
biomass (Figure 6), recruits to the model each year (Figure 7), total abundance in the first year, 
natural mortality, trawl survey catchabilities for pre-rercuits one and two, and molting probabilities 
for pre-recruits one and two. The CSA model used here was updated to include data for 1975-2008. 
Fits to observed survey biomass data track well with the overall trend in biomass including a steep 
decline in the late 1970s, a short rebound in the 1990s and a slow decline to current biomass levels 
(Figure 8). Large interannual fluctuations in observed survey biomass are not well fit by the model, 
however, coefficients of variation of survey mature male biomass for the most recent year is 71.3% 
and has ranged between 16.8 and 79.9% in since the 1980 peak in biomass.  

Rebuilding scenarios were started in 2009 and were projected for 50 years where a buffer of 1.0 was 
applied, each scenario had 1,000 replicates, and it was assumed that no directed fishing would take 
place. The probability of being overfished was defined as the proportion of replicates where the MMB 
was below MSST. The probability of being rebuilt was defined as the proportion of replicates where 
MMB is equal to or above BMSY for two years in a row.  Table 1 lists summaries of the posterior 
distributions for the key parameters which determine the productivity of the population for the 
Beverton-holt and Ricker stock-recruitment relationships. The distributions for FMSY and BMSY are the 
same for the two stock-recruitment relationships which is expected given the way the values for R0 
and steepness are set.  The implications of the alternatives were analysed based on projections from a 
model based Tier 4 control rule. 

The rebuilding projections were for multiple recruitment scenarios:  

1. Random recruitment selected from recruitments estimated between 1984 and 2009, inclusive; 

2. The Beverton-Holt stock-recruitment relationship was applied; and 
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3. The Ricker stock-recruitment relationship was applied. 

3.2 Impact Analysis for other marine resources 

To assess the effects of the proposed alternatives on groundfish stocks data from observers and data 
on vessel movements acquired by satellite through the Vessel Monitoring System (VMS) were 
integrated by NMFS/Alaska Region. This VMS-Observer Enabled Catch-In-Areas (VOE-CIA) 
database was used to assess the spatial resolution of the observed and unobserved groundfish fisheries 
in each of the alternative coverages. The VOE-CIA database integrates catch data from the Catch 
Accounting System (which has the spatial resolution of a NMFS Reporting Area) into a database that 
resolves the GIS data into polygons with areas of approximately seven kilometers. In an unrestricted 
area, sixty four grid IDs fit inside one state statistical area.  

The VOE-CIA database uses an iterative, ordered process to match VMS records, Observer collected 
data and VMS/Catch Accounting System indicators to a fishing vessel.  This gives analysts the 
capability to analyze unobserved vessels that may have been transparent when only using earlier 
analytical tools such as observer data.  It should be noted that VOE-CIA data only go back as far as 
2003.  This is due to the unavailability of reliable VMS data and a vessel linked catch accounting 
system before 2003.  

Data from 2003 to 2008 for each of the proposed closed areas including the target species, 
management program, harvest sector, gear type, and species were assessed to quantify the potential 
impacts of the alternatives on groundfish fisheries (see also Economic Effects and the draft RIR/IRFA 
for this analysis). Tables 3 – 6 show the metric tons of groundfish species caught in each proposed 
closure areas between 2003 and 2008. Appendix 1 shows similar data broken down by target species 
and gear type (Tables A2-A9). 

4 Pribilof Islands blue king crab 

Blue king crab (BKC), Paralithodes platypus, are found off Hokkaido in Japan, with disjunct 
populations occurring in the Sea of Okhotsk and along the Siberian coast to the Bering Straits. In 
North America, they are known from the Diomede Islands, Point Hope, outer Kotzebue Sound, King 
Island, and the outer parts of Norton Sound. In the remainder of the Bering Sea, they are found in the 
waters off St. Matthew Island and the Pribilof Islands. In more southerly areas as far as southeastern 
Alaska in the Gulf of Alaska, blue king crabs are found in widely-separated populations that are 
frequently associated with fjord-like bays. The State of Alaska divides the Aleutian Islands and 
eastern Bering Sea BKC into the Pribilof Islands and St. Matthews management registration areas 
(Alaska Department of Fish and Game (ADF&G) 2006). The PIBKC are managed under the Bering 
Sea king crab Registration Area Q Pribilof District, which has as its southern boundary a line from 
54 36’ N lat., 168 W long., to 54 36’ N lat., 171 W long., to 55 30’ N lat., 171 W. long., to 55 
30’ N lat., 173 30’ E long., as its northern boundary the latitude of Cape Newenham (58 39’ N lat.), 
as its eastern boundary a line from 54 36’ N lat., 168 W long., to 58 39’ N lat., 168 W long., to 
Cape Newenham (58 39’ N lat.), and as its western boundary the United States-Russia Maritime 
Boundary Line of 1991 (ADF&G 2008). 
 

4.1 Assessment Overview 

The Pribilof Islands blue king crab (PIBKC) stock biomass is below its estimated BMSY (9.28 million 
lbs of mature male biomass, at the time of mating) with survey estimated mature male biomass at 
mating having increased from 0.25 million lbs in 2008 to 1.13 million lbs in 2009 (Foy and Rugolo 
2009; Figure 9). Model estimated mature male biomass decreased from 1.22 million lbs in 2008 to 
1.38 million lbs in 2009 (Figure 6).  Survey estimates of total biomass were highest at the beginning 
of the time series with a peak of 176.5 million lbs in 1980, dropped dramatically to 3.3 million lbs, 
increased again to 29.5 million lbs in 1995 and then steadily decreased to a low of 0.5 million lbs in 
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2004. Pre-recruit biomass has followed similar patterns as total biomass with no indication of above 
average recruitment in the past three years although small male and female recruits have been noted. 

The most recent assessment of PIBKC (Foy and Rugolo 2009) is based on survey estimates using area 
swept methods1. Survey abundance in specified length bins is summed across strata defined by single 
or multiple tows. Weight and maturity schedules are applied to these abundances and summed to 
calculate biomass.  

In 2009, Pribilof Island District blue king crabs were observed in 6 of the 41 stations in the Pribilof 
District, all of which were in the high-density sampling area (Chilton et al. 2009, Figure 10). Legal-
sized males were caught at three stations east of St. Paul Island, with a density ranging from 73 to 131 
crab/nmi2. The 2009 abundance estimate of legal-sized males was 0.07 ± 0.08 million crab, 
representing 15% of the total male abundance and below the average of 0.56 million crab for the 
previous 20 years (Figure 11). Only 4 legal-sized male blue king crabs were captured on the survey: 
one in molting or softshell condition and one in new hardshell condition, while two were in very 
oldshell condition. Large female blue king crab were caught at three stations in the Pribilof District 
with an abundance estimate of 0.6 ± 0.9 million crab representing 95% of the total female abundance. 
Fourteen of the 29 large female blue king crabs sampled during the survey were brooding uneyed or 
eyed embryos. Among sampled mature females, 24% were new hardshell crab all with newly 
extruded embryos while 76% were oldshell females of which 24% were brooding eyed embryos and 
52% had empty egg cases. 

The OFL for PIBKC is currently based on the Tier 4 control rule, i.e. the proxy for FMSY is taken to be 
the product of natural mortality (M) and a scalar, γ (NPFMC, 2008; Figure 12). The proxy for BMSY is 
taken to be the average biomass over a specified time period (currently 1980-1984 and 1990-1997). 
The OFL is a total-catch OFL and is computed as the sum of catches by three different sources of 
removals: (a) the retained legal males in directed (pot) fishery for PIBKC, (b) discards of males and 
females in the directed fishery, and (c) bycatch in the groundfish pot and trawl fisheries.  

The harvest strategy has incorporated protection measures for PIBKC due to its overfished status so 
Total Allowable Catch (TAC) has been zero in recent years.  Under the current rebuilding plan 
(implemented as Amendment 17 to the BSAI Crab FMP), there can be no directed harvest of PIBKC 
until the stock is rebuilt. 
 

4.2 Impacts of Alternatives on rebuilding the stock 

As described in Chapter 2, there are five alternatives under consideration for rebuilding the PIBKC 
stock. The impacts of alternatives 2, 3, and 4 are considered for impacts on PIBKC. Alternative 5 is 
discussed qualitatively. 

Distributions of observed PIBKC bycatch by gear type are shown in each of the proposed closure 
areas for three periods (Figures 13-15): 2003-2007 to correspond to available data on groundfish 
fishery impacts, 1995-2007 to correspond to the adoption of Amendment 17 and the creation of the 
PIHCZ, and 1987-1994 corresponding to pre-PIHCZ. Total observed bycatch ranged from 21 to 57 
crabs per year, were mostly females, and included crab with average lengths between 125.5 and 182.1 
mm CL (Table 7). In 2008/2009, 0.001 million lbs of male and female blue king crab were caught in 
groundfish fisheries according to the AKRO Catch Accounting System analysis. The catch was 
mostly in non-pelagic trawls (77%) and longline (23%) fisheries. The targeted species in these 
fisheries were yellowfin sole (77%), and Pacific cod (23%).  

For the purposes of this draft of the PIBKC rebuilding plan, the three recruitment scenarios were 
compared for status quo groundfish bycatch (Alternative 1).  Estimated MMB was similar with the 

                                                      
1 The analyses of this chapter are based on a new assessment model.  The results are therefore not identical to 

those in Foy and Rugolo (2009). 
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Ricker and Beverton-Holt stock recruit models increasing from 1.5 million lbs to 9.4 and 9.9 million 
lbs, respectively, over the 50 year projection (Figure 16).  The MMB using the random recruitment 
model had lower error in the projected time series but was substantially lower than the other models 
ranging from 1.5 to 3.3 million lbs.  Only the results of the projections using the Ricker stock-recruit 
relationship were presented for the remaining results.  

To assess the impacts of alternatives on rebuilding the PIBKC stock four scenarios were considered 
where groundfish bycatch was reduced by a specified amount that brackest the reduction in bycatch 
corresponding to the closure configurations in the analysis:  

1. No reduction of PIBKC bycatch in the groundfish fisheries (Alternative 1); 

2. 50% reduction in all PIBKC bycatch in the groundfish fisheries;  

3. 80% reduction in all PIBKC bycatch in the groundfish fisheries; and 

4. 100% reduction in all PIBKC bycatch in the groundfish fisheries (Alternative 4). 

The probability of overfishing similarly decreased from 1 to 0.08, 0.07, 0.07, and 0.06 for the status 
quo, 80% reduction, 50% reduction, and 0% reduction alternatives, respectively (Figure 17). A similar 
decrease was observed for the pot cod only bycatch reduction (option b under each Alternative) 
(Figure 18). For both the options of all groundfish and pot cod only closures, the MMB relative to 
BMSY increased similarly for each scenario from 0.07 to 0.44 over the 50 year projection (Figures 19 
and 20). For option a (application of closures to all groundfish fisheries), the retained catch increased 
from 0 to 0.86, 0.87, 0.87, and 0.87 for the status quo, 80% reduction, 50% reduction, and 0% 
reduction alternatives, respectively (Figure 21). The estimated recruitment under option a also 
increased between 0.1 and 1 million crabs over the projected time series (Figure 22). 

Alternative 5 would limit the total catch of PIBKC in the groundfish fisheries to the annually 
specified OFL for PIBKC.  Total removals by year from 1991-2008 for both directed crab fisheries as 
well as groundfish fisheries (by aggregate gear type) are shown in Table 8.  Currently as described in 
Chapter 2, there is no feedback between bycatch in the groundfish fisheries of PIBKC and 
management measures under the BSAI Crab FMP.  Thus, if the OFL for PIBKC were exceeded due to 
bycatch in the BSAI groundfish fisheries, no in-season management measure would be taken to 
further restrict bycatch of PIBKC.  An ‘overfishing’ determination would be made the following year 
in the process of annual status determination for BSAI crab stocks.  Absent measures to explicitly 
establish in-season management measures in the groundfish fisheries to implement a fishery closure 
should the OFL for PIBKC be reached, no additional restrictions would be taken to limit bycatch in 
the groundfish fisheries.  Currently crab bycatch in groundfish fisheries is tabulated after the season is 
over and in time for consideration in the subsequent assessment in accounting for total removals.  In 
order to have a PSC cap towards which catch could accrue from groundfish fisheries in-season, 
additional catch accounting considerations would be necessary.  Considerations include observer 
coverage in this area, the extent of the PIBKC stock for purposes of bycatch accounting from Federal 
areas2, and the management measures that would be enacted to implement a fishery closure should 
such a limit be reached.  Further consideration of the alternative will be included in the initial review 
draft. 

                                                      
2 The current system for catch accounting of crab bycatch by stock from Federal reporting areas is being 
modified to employ smaller statistical areas to better delineate stock-specific boundaries as a result of 
implementation of total catch OFLs under amendment 24 to the BSAI Crab FMP. 
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Figure 6   Estimated MMB time series relative to the current BMSY based on mean MMB from 
1980-1984 and 1990-1997. 
 
 
 
 
 

 
Figure 7   Estimated male recruits relative to MMB from 1975 to 2009.  
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Figure 8   Time series comparison of estimated survey biomass from the CSA model and 
observed survey biomass based on area swept estimate. 
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Figure 9   Historical trends of Pribilof Island blue king crab mature male biomass, mature female 
biomass, and legal male biomass estimated from the NMFS annual EBS bottom trawl survey. 
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Figure 10   Total density (number/nm2) of blue king crab in the Pribilof District in the 2009 EBS 
bottom trawl survey. 
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Figure 11   2009 EBS bottom trawl survey size class distribution of blue king crab in the Pribilof 
District. 
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Figure 12   FOFL Control Rule for Tier 4 stocks under Amendment 24 to the BSAI King and 
Tanner Crabs fishery management plan. Directed fishing mortality is set to 0 below β. 
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Figure 13   Distribution of 2003-2007 PIBKC catches in groundfish fisheries relative to the four 
proposed closure areas based on alternatives. 
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Figure 14   Distribution of 1995-2007 PIBKC catches in groundfish fisheries relative to the four 
proposed closure areas based on alternatives. 
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Figure 15   Distribution of 1987-1994 PIBKC catches in groundfish fisheries relative to the four 
proposed closure areas based on alternatives. 
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Figure 16   Projection estimates (± CI) of MMB based on random, Ricker, and Beverton-Holt 
recruitment models for the status quo reduction in groundfish bycatch of PIBKC. 
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Figure 17   Projection estimates of the probability of overfishing based on a Ricker recruitment 
function for each groundfish reduction of PIBKC bycatch scenario under option a for all groundfish 
fisheries. 
 
 
 
 
 

 
Figure 18   Projection estimates of the probability of overfishing based on a Ricker recruitment 
function for each groundfish reduction of PIBKC bycatch scenario under option b for Pacific cod pot 
fisheries. 
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Figure 19   Projection estimates of MMB relative to BMSY based on a Ricker recruitment function 
for each groundfish reduction of PIBKC bycatch scenario under option a for all groundfish fisheries. 
 
 
 
 
 
 

 
Figure 20   Projection estimates of MMB relative to BMSY based on a Ricker recruitment function 
for each groundfish reduction of PIBKC bycatch scenario under option b for Pacific cod pot fisheries. 
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Figure 21   Projection estimates of retained catch based on a Ricker recruitment function for 
each groundfish reduction of PIBKC bycatch scenario under option a for all groundfish fisheries. 
 

 
Figure 22   Projection estimates of recruitment based on a Ricker recruitment function for each 
groundfish reduction of PIBKC bycatch scenario under option a for all groundfish fisheries. 
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5 Other Marine Resources 

This section considers other marine resources in the Pribilof Islands region and the potential impact 
on these resources categories of the Alternatives under consideration. 

5.1 Groundfish Resources 

5.1.1 Overview of groundfish resources 

Groundfish fisheries that occur in the same species general distribution as the blue king crab fishery 
include: Pacific cod, Pollock, Arrowtooth flounder, Atka mackerel, yellowfin sole, rock sole, flathead 
sole, skates, and sculpins (NPFMC 1999).  Bycatch of blue king crab in these fisheries is low.  Since 
the implementation of the Pribilof Islands Habitat Conservation area, the overlap between the flatfish 
trawl fisheries and the blue king crab fishery has declined.  Very little is known about the trophic 
interaction of blue king crab, however similar trophic interactions are presumed as for red king crab.  
A number of fish species are known to feed on larval red king crab, including Pollock, Pacific herring, 
sockeye salmon, and yellowfin sole.  Once the crabs settle on the sea floor, they are prey to a number 
of commercial and non-commercial fish species, such as most flatfish species, halibut, sablefish, 
skates, sculpins, and other benthic invertebrates, such as sea stars.  A high rate of cannibalism by 
juvenile red king crab on younger crab also exists.  Studies have documented that Pacific cod 
consume soft-shelled female adult red king crab.  A discussion of the specific trophic interactions 
between blue king crab and groundfish and other species is contained in the annual SAFE report 
chapter for the Pribilof Island blue king crab stock (see Foy and Rugolo 2009). 
 
5.1.2 Impacts of Alternatives on groundfish resources 

Tables 3 – 6 show the total groundfish catches by species and year from 2003 – 2008 from each of the 
Alternative closure configurations considered in this analysis.  Pacific cod and pollock represent the 
highest removals by weight by year in the PIHCZ, Alternative 1 and 2 (Table 3).  Pacific cod and 
yellowfin sole represent the highest removals by weight by year in the ADF&G closures under 
Alternative 3 (Table 4).  For Alternative 4, option 1 (distribution based upon 1975-1984 distribution 
area) and option 2 (distribution based on the 1984-2008 area), the highest removals by weight by year 
are pollock, Pacific cod and yellowfin sole (Table 5, Table 6).  Further examination of these catches 
in relation to the biomass of these species and the impact of these removals by stock will be discussed 
further in the initial review draft. 
 

5.2 Prohibited species 

[PLACEHOLDER] 

5.2.1 Overview of prohibited species 

5.2.2 Impacts of Alternatives on prohibited species 

6 Economic Effects 
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Table 1   Posterior means and 90% intervals for key parameters of the population dynamics 
model used for projection purposes. 
 

Parameter Distribution 
Beverton-Holt stock-recruitment relationship 

Virgin MMB 27.0 (25.3, 28.6) 
Steepness, h 0.250 (0.501, 0.538) 
FMSY (F35%) 0.18 
BMSY (B35%) 9.0 (8.5, 9.4) 

R  10.1 (7.7, 12.5)* 

Ricker stock-recruitment relationship 
Virgin MMB 21.2 (20.1, 22.4) 
Steepness, h 0.543 (0.519, 0.564) 
FMSY (F35%) 0.18 
BMSY (B35%) 9.0 (8.5, 9.4) 

R  10.1 (7.6, 12.5)* 

* R  was set to 1.5 for the projections 
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Table 2   Estimated stock abundances (millions of crab). 
 

Year 
Pre-recruit 
2 

Pre-recruit 
1 Recruits 

Post-
Recruits Legals Matures 

1975 4.54 4.40 1.91 4.54 6.45 10.85 
1976 2.41 3.57 1.29 5.14 6.43 9.99 
1977 5.82 2.40 1.28 4.66 5.94 8.34 
1978 2.64 3.03 0.92 4.26 5.19 8.22 
1979 0.96 2.19 1.32 3.68 5.00 7.20 
1980 0.50 1.19 0.94 3.50 4.44 5.63 
1981 0.63 0.63 0.46 2.47 2.93 3.57 
1982 0.70 0.47 0.23 1.40 1.63 2.10 
1983 0.47 0.43 0.16 0.84 1.00 1.42 
1984 0.20 0.34 0.16 0.59 0.75 1.08 
1985 0.07 0.21 0.16 0.59 0.75 0.95 
1986 0.02 0.09 0.10 0.56 0.66 0.76 
1987 0.01 0.04 0.05 0.52 0.57 0.60 
1988 0.00 0.01 0.02 0.39 0.41 0.42 
1989 1.80 0.00 0.01 0.34 0.35 0.35 
1990 1.62 1.01 0.06 0.29 0.35 1.36 
1991 1.06 1.10 0.55 0.32 0.86 1.97 
1992 1.15 0.87 0.43 0.74 1.17 2.04 
1993 0.76 0.79 0.31 0.98 1.29 2.08 
1994 0.72 0.63 0.26 1.08 1.34 1.96 
1995 0.45 0.53 0.16 1.12 1.28 1.82 
1996 0.33 0.41 0.09 0.92 1.00 1.42 
1997 0.22 0.32 0.07 0.73 0.79 1.11 
1998 0.24 0.24 0.04 0.60 0.64 0.89 
1999 0.16 0.20 0.03 0.47 0.50 0.70 
2000 0.12 0.16 0.02 0.42 0.44 0.60 
2001 0.09 0.13 0.01 0.37 0.38 0.51 
2002 0.07 0.10 0.01 0.32 0.33 0.43 
2003 0.05 0.08 0.01 0.27 0.28 0.37 
2004 0.04 0.07 0.01 0.24 0.25 0.31 
2005 0.03 0.05 0.01 0.21 0.21 0.27 
2006 0.04 0.04 0.01 0.18 0.19 0.23 
2007 0.27 0.03 0.01 0.16 0.16 0.20 
2008 0.36 0.08 0.01 0.14 0.15 0.23 
2009 0.21 0.14 0.03 0.12 0.15 0.29 
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Table 3   Groundfish catches in the PICHZ between 2003 and 2008. C represents a 
confidential value. Species code names found in Appendix 1, Table A1. 

Species 2003 2004 2005 2006 2007 2008 
AKPL 49.15 2.12 2.80 27.22 46.42 16.35 
AMCK 0.01 7.65 0.11 0.01 0.06 0.15 
ARTH 92.30 67.78 26.74 46.07 192.30 27.17 
DEM1 3.53      
DFL4 0.27      
FLO5 3.48 16.08 4.35 2.25 8.43 0.92 
FSOL 313.46 153.58 55.00 102.19 293.59 173.25 
GTRB 0.75 0.16 0.15 0.79 0.18 0.04 
NORK 0.13 0.28 0.20 0.08 0.03 0.07 
OTHR 429.03 580.70 818.82 503.51 519.74 278.65 
PCOD 3392.04 5847.39 7833.58 4640.75 4083.36 2563.44
PEL7 0.04      
PLCK 2742.45 6540.28 2554.52 1315.92 736.78 339.29 
POPA 0.22 0.02 C 0.02 1.03  
REYE  0.02 C   0.01 
ROCK 0.58 0.99 0.34 0.05 0.06 0.12 
RSOL 57.52 44.12 31.23 53.55 155.21 57.94 
SABL 109.24 C 0.32 C C 0.03 
SFL1 0.38      
SQID 0.15 0.12 0.09 C C C 
SRKR  0.43 C C  0.08 
SRRE 4.78      
THDS 6.11      
USKT   C    
YSOL 144.93 19.41 37.53 97.06 270.67 54.41 

 
Table 4   Groundfish catches in the ADF&G closure area between 2003 and 2008. C 
represents a confidential value. Species code names found in Appendix 1, Table A1. 

Species 2003 2004 2005 2006 2007 2008 

AKPL 46.7 2.2 81.5 8.6 457.9 437.0 

AMCK  0.0 C C   

ARTH 3.9 7.5 9.6 21.6 4.9 71.0 

FLO5 3.0 2.0 4.1 1.7 108.1 69.0 

FSOL 8.0 24.3 13.4 26.6 46.2 184.6 

GTRB   C C   

NORK  0.0     

OTHR 189.7 108.6 410.4 272.9 409.3 245.4 

PCOD 1132.8 1757.5 4749.8 1973.9 1970.8 955.0 

PLCK 646.7 3429.7 1041.1 2046.7 167.0 215.8 

POPA     C  

ROCK  C   C  

RSOL 266.5 24.5 275.3 83.7 154.2 280.8 

SABL   C    

USKT   C    

YSOL 1589.0 57.1 541.3 80.8 3687.8 5575.8 
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Table 5   Groundfish catches in the PIBKC 1975 to 1984 distribution area (alternative 4) 
between 2003 and 2008. C represents a confidential value. Species code names found in Appendix 1, 
Table A1. 
 
Species 2003 2004 2005 2006 2007 2008 
AKPL 2811.06 2045.68 5230.71 6144.12 6648.04 3052.31 
AMCK 26.08 48.78 146.71 80.93 1.58 5.37 
ARTH 2230.63 2128.19 919.34 1211.98 1736.82 814.67 
BSKT     C  
DEM1 3.53      
DFL4 0.27      
FLO5 68.30 178.22 207.04 91.76 292.25 95.98 
FSOL 6505.89 6639.13 3494.26 4175.13 5498.23 4659.14 
GTRB 20.30 30.95 3.52 9.13 45.31 6.16 
NORK 12.67 4.91 15.34 25.59 12.94 7.84 
OTHR 3943.18 4952.31 4752.88 4787.51 4508.90 2876.37 
PCOD 20441.10 25625.09 27050.89 23805.02 16817.21 16084.11 
PEL7 0.39  C    
PLCK 156257.55 135226.78 171928.48 110899.66 114518.35 98157.62 
POPA 30.49 31.98 29.50 38.03 61.68 6.38 
REXS   C    
REYE  0.45 0.10 0.11 0.01 0.16 
ROCK 7.99 8.78 4.16 5.04 7.89 4.20 
RSOL 3065.19 4273.20 5955.45 3587.82 3491.96 1681.15 
SABL 111.84 1.57 2.16 11.28 0.81 8.39 
SFL1 0.38  C  C  
SQID 22.76 13.19 28.41 32.11 31.39 14.14 
SRKR  10.93 4.92 0.29 1.12 2.46 
SRRE 8.38      
THDS 6.11      
USKT   4.76  C  
YSOL 18626.66 20670.73 50288.53 23257.97 34578.35 18457.86 
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Table 6   Groundfish catches in the PIBKC 1984 to 2008 distribution area (alternative 4) 
between 2003 and 2008. C represents a confidential value. Species code names found in Appendix 1, 
Table A1. 
 
Species 2003 2004 2005 2006 2007 2008 
AKPL 2096.72 1021.31 4073.45 2440.17 1882.07 2585.37 
AMCK 8.18 44.59 114.46 16.67 0.12 0.45 
ARTH 1045.58 1036.87 531.97 565.26 1090.16 490.76 
BSKT     C  
DEM1 3.53      
DFL4 0.27      
FLO5 40.85 101.67 136.09 46.53 233.21 87.81 
FSOL 2802.20 2782.98 1858.87 1499.60 2674.10 2487.75 
GTRB 10.64 6.58 1.88 2.56 1.44 1.55 
NORK 0.28 0.83 12.43 0.81 0.06 0.18 
OTHR 2003.05 2067.34 2867.57 1974.07 1922.39 1676.59 
PCOD 10413.82 12741.20 18184.63 12493.00 9414.95 7341.05 
PEL7 0.39      
PLCK 38058.53 75092.87 46230.32 18850.34 21793.93 17508.10 
POPA 8.59 18.84 23.47 0.85 15.54 0.03 
REXS   C    
REYE  0.05 C C C 0.02 
ROCK 4.77 2.82 0.77 0.40 0.13 0.20 
RSOL 1902.29 1811.81 4333.92 1183.77 1621.72 1011.36 
SABL 110.07 0.56 1.58 C 0.09 0.04 
SFL1 0.38    C  
SQID 0.74 1.02 0.41 0.46 0.34 0.25 
SRKR  0.92 C C C 0.09 
SRRE 4.85      
THDS 6.11      
USKT   C  C  
YSOL 14461.82 11625.25 30371.47 10753.54 10902.81 16752.70 
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Table 7   The count and mean length of observed PIBKC catches by sex for each alternative 
proposed closure area between 2003 and 2007. 
 

  2003 2004 2005 2006 2007 

Alternative  count 
mean 
length count 

mean 
length count 

mean 
length count 

mean 
length count 

mean 
length 

 Female 24 130.1 18 143.3 38 140.3 17 147.4 19 125.5 
1 & 2 Male 7 163.7 5 167.0 17 180.7 4 153.0 5 128.0 

 Total 31 139.2 23 149.0 55 155.1 21 148.5 24 126.1 
            
 Female 0  4 124.3 38 140.3 15 146.9 19 125.5 

3 Male 0  1 158.0 17 180.7 4 153.0 5 128.0 
 Total 0  5 131.0 55 155.1 19 148.3 24 126.1 
            
 Female 25 126.0 18 143.3 39 139.5 17 147.4 19 125.5 

4 Male 7 163.7 6 171.3 17 180.7 5 164.0 5 128.0 
(1984-2009) Total 32 135.8 24 151.0 56 154.2 22 151.3 24 126.1 

            
 Female 25 126.0 18 143.3 39 139.5 18 144.5 19 125.5 

4 Male 7 163.7 6 171.3 18 182.1 6 163.0 5 128.0 
 (1975-2009) Total 32 135.8 24 151.0 57 155.3 24 149.3 24 126.1 

 
 
Table 8   Non-retained total catch mortalities from directed and non-directed fisheries for 
Pribilof Islands District blue king crab. Handling mortalities (pot and hook/line= 0.5, trawl = 0.8) were 
applied to the catches. (Bowers et al. 2008; D. Pengilly, ADF&G; J. Mondragon, NMFS). NMFS Area 
513 only. 
 
 Crab Pot Fisheries Groundfish Fisheries 
 Legal non-

retained Sublegal male All Female All Pot All Trawl 
 106 lbs 106 lbs 106 lbs 106 lbs 106 lbs 

1991 0 0 0 0.0001 0.0109
1992 0 0 0 0.0010 0.1072
1993 0 0 0 <0.0001 0.0604
1994 0 0 0 <0.0001 0.0121
1995 0 0 0 0.0001 0.0023
1996 0 0.001 0 <0.0001 0.0001
1997 0 0 0 0.0016 0.0002
1998 0.003 0.001 0.004 0.0218 0.0001
1999 0.004 0.005 0.002 0.0009 <0.0001
2000 0 0 0 0.0001 <0.0001
2001 0 0 0 0.0009 0.0001
2002 0 0 0 0.0001 0.0005
2003 0 0 0 0.0004 0.0004
2004 0 0 0 0.0009 <0.0001
2005 0 0 0.0001 0.0004 0.0024
2006 0 0 0.0001 0.0002 0.0001
2007 0 0 0.0001 0.0044 0.0002
2008 0 0 0 0.0002 0.0008
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10 Appendices:  Groundfish catch by closure area, target species and gear type 
2003-200 

Table A1   Species codes in groundfish catch tables. 
 
Species code Common name 

PCOD Pacific Cod 
ARTH Arrowtooth Flounder 
RSOL Rock Sole 
YSOL Yellowfin Sole 
GTRB Greenland Turbot 
POPA Pacific Ocean Perch 
HLBT Halibut 
PLCK Pollock 
SABL Sablefish 
SQID BSAI Squid 
RKCR Red King Crab 
BTCR Bairdi Tanner Crab 
OTCR Opilio Tanner (Snow) Crab 
HERR Herring 
STLH Steelhead Trout 
BKCR Blue King Crab 
GKCR Golden (Brown) King Crab 
CHNK Chinook Salmon 
CHUM Chum Salmon 
COHO Coho Salmon 
PINK Pink Salmon 
SOCK Sockeye Salmon 
AMCK Atka Mackerel 
NCHN Non-Chinook Salmon 
AKPL BSAI Alaska Plaice 
NORK Northern Rockfish 
GREN Grenadier 
HAKE Pacific Hake 
REYE BSAI Rougheye Rockfish 
SRKR BSAI Shortraker Rockfish 
FSOL Flathead Sole 
FLO5 BSAI Other Flatfish 
PEL7 GOA Pelagic Shelf Rockfish 
ROCK Other Rockfish 
NONQ Non-Quota species 
OTHR Other Species 
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Table A2 Groundfish catches in the PICHZ between 2003 and 2008. C represents a 
confidential value. Targets: C= Pacific cod, I=halibut, K=rockfish, S=sablefish, and W=arrowtooth 
flounder. CDQ=Community Development Quota, OA=Open Access, IFQ=Individual Fishing Quota. 
CV=catcher vessel, and CP=catcher processor. 
 

Target Program Sector Gear 2003 2004 2005 2006 2007 2008 
C CDQ CP HAL  50.04 1110.83 192.91 196.95 129.31 
C OA CP HAL 3405.58 3994.91 4926.20 3352.41 2055.74 1304.80
C OA CP POT C 1881.55 C C 1423.65 C 
C OA CV HAL C  C    
C OA CV JIG  0.14     
C OA CV POT C 533.10 991.78 733.78 731.88 794.98 
I CDQ CV HAL    C C  
I IFQ CV HAL 4.00 0.48 C   1.61 
I OA CV HAL  C C    
K IFQ CV HAL 0.37      
K OA CP HAL C      
K OA CV HAL 1.38      
K OA CV JIG C      
NULL OA CP POT  C    C 
O OA CP HAL    C   
O OA CV HAL C C     
S IFQ CV HAL 32.18    C  
S OA CP HAL 18.42      
S OA CV HAL 74.70      
T OA CP HAL 1.65      
W OA CP HAL     C  
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Table A3 Groundfish catches in the PICHZ between 2003 and 2008. C represents a 
confidential value. Species code names found in Appendix 1, Table A1.  
 

Gear Species 2003 2004 2005 2006 2007 2008 
HAL AKPL C  0.03 C C  
HAL AMCK  0.03 C  C  
HAL ARTH 14.74 12.28 16.10 14.01 6.59 8.73 
HAL DEM1 3.52      
HAL DFL4 0.27      
HAL FLO5 3.15 2.38 3.94 2.03 7.76 0.79 
HAL FSOL 5.56 13.27 14.69 19.33 10.16 11.90 
HAL GTRB 0.74 0.14 0.15 0.06 C 0.03 
HAL NORK 0.10 0.08 0.14 0.08 0.03 C 
HAL OTHR 360.64 516.47 789.24 434.47 395.11 215.06 
HAL PCOD 2913.59 3381.84 5072.66 2990.94 1763.68 1172.93 
HAL PEL7 0.03      
HAL PLCK 105.64 104.22 96.35 47.62 51.39 20.45 
HAL POPA   C C   
HAL REYE  0.02 C   0.01 
HAL ROCK 0.58 0.99 0.34 0.05 0.04 0.08 
HAL RSOL 1.21 1.46 19.96 2.46 0.43 0.29 
HAL SABL 109.24 C 0.32 C C 0.03 
HAL SFL1 0.38      
HAL SQID      C 
HAL SRKR  0.19 C C  0.08 
HAL SRRE 4.78      
HAL THDS 6.11      
HAL USKT   C    
HAL YSOL 10.91 12.05 23.00 35.15 19.72 5.35 
JIG DEM1 C      
JIG PCOD  0.14     
JIG PEL7 C      
POT AKPL C      
POT AMCK  C  C 0.04 C 
POT ARTH  C  C  C 
POT FLO5  C  C  C 
POT FSOL C C 0.03 C C 0.01 
POT GTRB    C  C 
POT NORK  C   C 0.07 
POT OTHR 8.76 17.18 14.10 36.81 45.60 22.69 
POT PCOD 378.61 2392.89 2742.12 1600.95 2096.10 1363.52 
POT PLCK 2.43 1.97 1.73 1.84 0.51 0.16 
POT ROCK  C   C 0.04 
POT RSOL C 0.03 0.07 C C 0.01 
POT YSOL C 2.52 10.97 4.06 11.55 1.84 
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Table A4 Groundfish catches in the ADF&G closure area between 2003 and 2008. C 
represents a confidential value.  C represents a confidential value. Targets: C= Pacific cod, I=halibut, 
K=rockfish, S=sablefish, and W=arrowtooth flounder. CDQ=Community Development Quota, 
OA=Open Access, IFQ=Individual Fishing Quota. CV=catcher vessel, and CP=catcher processor. 
 

Target Program Sector Gear 2003 2004 2005 2006 2007 2008 

B CDQ CP PTR   C    

B OA CP NPT    C   

B OA CP PTR   C    

C CDQ CP HAL  C C C C C 

C OA CP HAL 1134.6 785.0 3182.2 1983.4 1828.8 515.2 

C OA CP NPT C C  C   

C OA CP POT  C C C C C 

C OA CV HAL   C    

C OA CV POT C  123.1    

I CDQ CV HAL     C  

L OA CP NPT  82.4 C  C C 

P AFA CV PTR  C   C  

P CDQ CP PTR  278.9  C   

P CDQ CV PTR  C C    

P OA CP PTR C 3054.7 468.6 1501.9   

P OA CV PTR C  C    

R CDQ CP NPT  C   C  

R CDQ CV NPT     C  

R OA CP NPT C C 507.4 C   

W OA CP HAL     C  

Y CDQ CP NPT     C C 

Y CDQ CV NPT     C  

Y OA CP NPT 2388.6 40.1 612.4 20.5 3226.4 7072.2 

Y OA CV NPT       C   C 
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Table A5 Groundfish catches in the ADF&G closure area between 2003 and 2008. C 
represents a confidential value.  C represents a confidential value.  Species code names found in 
Appendix 1, Table A1. 
 

Gear Species 2003 2004 2005 2006 2007 2008 

HAL AKPL C  C 0.0 C  

HAL AMCK  C     

HAL ARTH 2.7 1.3 3.0 2.9 1.2 1.3 

HAL FLO5 2.7 1.8 0.2 0.6 1.5  

HAL FSOL 2.4 2.4 2.1 1.8 0.6 0.5 

HAL GTRB   C C   

HAL NORK  C     

HAL OTHR 131.5 91.2 370.1 218.5 321.7 67.4 

HAL PCOD 950.9 664.1 3067.3 1737.3 1381.1 426.0 

HAL PLCK 37.6 18.5 85.9 59.2 94.0 20.7 

HAL ROCK  C     

HAL RSOL 0.1 0.1 0.9 0.1 0.2 0.0 

HAL SABL   C    

HAL USKT   C    

HAL YSOL 6.7 6.9 25.5 32.6 34.2 6.7 

NPT AKPL 46.7 2.2 81.4 8.6 457.9 437.0 

NPT ARTH 1.2 6.2 6.6 C 3.7 69.7 

NPT FLO5 C C 3.9 1.1 106.7 69.0 

NPT FSOL 5.6 21.4 11.2 23.4 44.3 184.1 

NPT OTHR 58.1 10.5 32.8 47.8 86.7 178.0 

NPT PCOD 180.6 17.1 97.6 80.9 82.0 461.8 

NPT PLCK 590.2 15.1 111.8 223.7 66.9 195.1 

NPT POPA     C  

NPT RSOL 266.4 15.8 270.9 83.3 154.0 280.8 

NPT YSOL 1582.3 48.7 508.1 47.7 3653.5 5569.1 

POT FLO5  C     

POT FSOL   0.0  C  

POT OTHR C C 5.4 C C C 

POT PCOD C C 1563.7 C C C 

POT PLCK C C 1.5 C C  

POT ROCK     C  

POT RSOL  C 0.0 C C  

POT YSOL C C 7.7 C C C 

PTR AKPL  0.0  0.0   

PTR AMCK  0.0 C C   

PTR ARTH C 0.0 C 0.2 C  

PTR FLO5  0.0  C C  

PTR FSOL C 0.6 0.1 1.3 C  

PTR OTHR C 2.4 2.1 0.8 C  

PTR PCOD C 11.8 21.3 14.9 C  
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PTR PLCK C 3395.2 842.0 1763.5 C  

PTR RSOL C 8.5 3.5 0.2 C  

PTR YSOL C 0.3   0.3     
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Table A6 Groundfish catches in the PIBKC 1975 to 1983 distribution area (alternative 4) 
between 2003 and 2008.  C represents a confidential value.  Targets: C= Pacific cod, I=halibut, 
K=rockfish, S=sablefish, W=arrowtooth flounder, P=pollock (midwater), Y=yellowfin sole, B=Pollock 
(bottom), E=Alaska plaice, F=other flatfish, L=flathead sole, O=other, R=rock sole, T=Greenland 
turbot. 
 
Target Program Sector Gear 2003 2004 2005 2006 2007 2008 
A OA CP NPT C 93.95 254.01 C   
B AFA CV PTR 215.12 C C C 938.47 1175.29 
B CDQ CP PTR  C C   C 
B CDQ CV PTR      38.56 
B OA CP NPT C   54.47   
B OA CP PTR C C C 1878.35 2076.02 4192.13 
B OA CV PTR C     C 
C CDQ CP HAL  1133.55 2085.45 905.89 848.79 494.88 
C OA CP HAL 18787.57 21600.46 21571.45 20492.55 11350.53 10280.79
C OA CP NPT 1490.20 3364.94 1030.32 2712.02 1419.34 270.37 
C OA CP POT C 1923.93 C 2043.33 2175.05 C 
C OA CV HAL 5.83 C C C C C 
C OA CV JIG 0.07 0.71 C C C C 
C OA CV NPT 91.59  C C 380.85 499.08 
C OA CV POT 612.57 642.36 1193.16 740.31 981.29 3084.24 
C SMPC CV JIG    C   
E OA CP NPT     C 78.11 
F OA CP NPT  C C C 31.12  
I CDQ CV HAL   C C 0.02 0.26 
I IFQ CV HAL 4.11 3.27 0.32 C 0.17 3.11 
I OA CP HAL  C     
I OA CV HAL C C C   C 
I OA CV JIG     C  
K IFQ CV HAL 0.37      
K OA CP HAL C      
K OA CP NPT C C  C   
K OA CV HAL 1.38      
K OA CV JIG C      
L CDQ CP NPT     C  
L OA CP NPT 11214.05 14733.56 5450.35 8933.11 10883.38 8218.46 
NULL OA CP HAL C   C C  
NULL OA CP NPT  C  C   
NULL OA CP POT  C   C C 
O OA CP HAL    C   
O OA CP NPT C C  C C  
O OA CV HAL C C     
O OA CV POT  C     
P AFA CV PTR 52356.70 29907.04 70920.58 27943.73 40579.23 55029.57
P CDQ CP PTR 4.11 14663.86 15454.28 15491.98 15382.35 7540.10 
P CDQ CV PTR C C C C C C 
P OA CP NPT   C    
P OA CP PTR 79024.89 76781.63 66316.76 50981.59 44931.98 21427.06
P OA CV PTR 19010.35 2595.12 10193.83 7996.13 4840.29 5245.33 
R CDQ CP NPT  C C C C  



  D-1(b) 
 

Preliminary Review Draft  March 2010  
Pribilof Islands blue king crab rebuilding plan 

46

R CDQ CV NPT     C  
R OA CP NPT 1176.47 2585.50 4897.10 2456.50 1357.38 389.70 
S CDQ CV POT      C 
S IFQ CV HAL 32.20  C 12.50 C C 
S IFQ CV POT C  C C  C 
S OA CP HAL C    C  
S OA CV HAL 75.44      
T OA CP HAL 3.42 C     
T OA CP POT  C     
W CDQ CP NPT   C  C  
W OA CP HAL     C  
W OA CP NPT 73.91 C 21.06 51.01 C 24.69 
W OA CP POT  C     
Y CDQ CP NPT  C   C C 
Y CDQ CV NPT     C  
Y OA CP NPT 27864.80 23079.97 64580.73 32310.66 45366.73 23404.11
Y OA CV NPT   C C 364.35   C 
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Table A7 Groundfish catches in the PIBKC 1975 to 1983 distribution area (alternative 4) 
between 2003 and 2008.  C represents a confidential value.  Species code names found in Appendix 
1, Table A1. 
 
Gear Species 2003 2004 2005 2006 2007 2008 
HAL AKPL 0.03 0.09 0.07 0.10 C 0.01 
HAL AMCK 0.06 0.79 0.47 C C C 
HAL ARTH 132.39 125.99 98.13 97.29 59.57 94.00 
HAL BSKT     C  
HAL DEM1 3.52      
HAL DFL4 0.27      
HAL FLO5 20.36 22.57 16.26 18.55 21.98 3.18 
HAL FSOL 74.19 129.82 87.15 127.49 50.23 56.23 
HAL GTRB 3.43 3.10 0.82 0.82 0.95 0.71 
HAL NORK 1.47 2.18 2.61 1.21 0.42 0.44 
HAL OTHR 2229.13 2994.95 3007.27 2554.46 1710.22 1486.39 
HAL PCOD 15494.49 18662.36 19938.44 18133.72 9984.07 8799.33 
HAL PEL7 0.38  C    
HAL PLCK 767.95 623.62 364.62 375.42 312.30 301.51 
HAL POPA C 0.02 C C  C 
HAL REYE  0.44 0.08 C C 0.13 
HAL ROCK 2.91 6.64 3.10 1.45 0.56 1.48 
HAL RSOL 3.74 10.48 22.40 7.11 1.51 1.06 
HAL SABL 110.97 0.98 0.76 10.11 0.79 2.32 
HAL SFL1 0.38  C  C  
HAL SQID      C 
HAL SRKR  2.17 C C 0.10 0.39 
HAL SRRE 6.45      
HAL THDS 6.11      
HAL USKT   C  C  
HAL YSOL 73.20 154.04 112.30 109.93 56.06 35.16 
JIG DEM1 C      
JIG PCOD 0.07 0.71 C 0.33 2.01 C 
JIG PEL7 C      
NPT AKPL 2807.32 2044.36 5228.72 6142.57 6647.65 3044.64 
NPT AMCK 24.84 46.63 137.64 49.97 0.37 0.70 
NPT ARTH 2069.07 1988.09 803.49 1088.76 1530.78 696.45 
NPT FLO5 45.03 143.15 162.80 69.15 259.82 90.12 
NPT FSOL 6044.58 6217.67 3014.21 3852.51 5020.85 4299.22 
NPT GTRB 15.66 27.37 2.26 7.29 43.72 3.90 
NPT NORK C 1.39 12.00 8.76 0.07 0.08 
NPT OTHR 1527.54 1726.49 1540.70 2066.60 2602.32 1108.05 
NPT PCOD 3208.07 3698.68 3164.23 2374.52 3197.06 2345.87 
NPT PLCK 5115.69 4363.94 6378.90 4964.34 4858.42 2950.70 
NPT POPA 21.91 21.64 23.26 12.87 25.81 3.06 
NPT REXS   C    
NPT REYE  C  C  C 
NPT ROCK 4.48 1.68 C 3.02 C 1.79 
NPT RSOL 2826.44 3888.28 5714.59 3439.74 3381.52 1470.30 
NPT SABL 0.78 C 1.37 1.03 C  
NPT SQID C    C C 
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NPT SRKR  C  C   
NPT SRRE C      
NPT USKT   C    
NPT YSOL 18391.28 20348.81 50163.12 22994.17 34435.50 18354.07 
POT AKPL C      
POT AMCK C C  0.01 0.10 3.61 
POT ARTH C 0.08 C 0.03  1.30 
POT FLO5  C  C  0.00 
POT FSOL C C 0.03 C C 0.20 
POT GTRB C C C 0.44  C 
POT NORK  C   C 0.72 
POT OTHR 21.33 19.49 16.81 49.36 61.95 75.12 
POT PCOD 1126.17 2541.50 3058.00 2724.97 3069.84 4123.26 
POT PLCK 3.79 2.01 1.80 4.04 1.30 0.90 
POT POPA    C  0.01 
POT REYE  C    C 
POT ROCK C 0.02 C C C 0.43 
POT RSOL C 0.04 0.08 0.01 C 0.12 
POT SABL C C C C  C 
POT SRKR   C    
POT SRRE C      
POT YSOL 1.27 2.94 11.86 4.78 21.41 6.77 
PTR AKPL 3.70 1.23 1.91 1.45 0.38 7.65 
PTR AMCK 1.18 1.06 8.61 30.88 1.08 0.98 
PTR ARTH 29.16 14.03 17.72 25.90 146.47 22.92 
PTR FLO5 2.90 12.46 27.98 4.05 10.45 2.69 
PTR FSOL 387.11 291.63 392.87 195.13 425.57 303.50 
PTR GTRB 1.21 0.31 0.44 0.59 0.63 1.48 
PTR NORK 6.27 1.33 0.74 15.63 12.44 6.60 
PTR OTHR 165.18 211.39 188.11 117.09 134.41 206.82 
PTR PCOD 612.31 721.83 890.22 571.49 564.23 815.65 
PTR PLCK ######## ######## ######## ######## ######## 94904.52 
PTR POPA 8.56 10.32 6.23 25.12 35.87 3.30 
PTR REYE  C 0.02 C 0.01 0.01 
PTR ROCK 0.60 0.44 0.61 0.57 0.59 0.50 
PTR RSOL 234.99 374.41 218.39 140.95 108.82 209.67 
PTR SABL 0.06 0.01 0.01 C 0.01 C 
PTR SQID 22.44 13.19 28.41 32.11 31.29 14.12 
PTR SRKR  8.68 4.86 0.15 1.02 2.07 
PTR SRRE 1.85      
PTR YSOL 160.92 164.94 1.25 149.09 65.38 61.85 
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Table A8 Groundfish catches in the PIBKC 1984 to 2008 distribution area (alternative 4) 
between 2003 and 2008.  C represents a confidential value.  Targets: C= Pacific cod, I=halibut, 
K=rockfish, S=sablefish, W=arrowtooth flounder, P=pollock (midwater), Y=yellowfin sole, B=Pollock 
(bottom), E=Alaska plaice, F=other flatfish, L=flathead sole, O=other, R=rock sole, T=Greenland 
turbot. 
 
Target Program Sector Gear 2003 2004 2005 2006 2007 2008 
A OA CP NPT C C C C   
B AFA CV PTR 192.87 C C  788.42 247.01 
B CDQ CP PTR  C C   C 
B CDQ CV PTR      C 
B OA CP NPT C   34.44   
B OA CP PTR  C C 224.06 C 3152.18 
B OA CV PTR C     C 
C CDQ CP HAL  243.44 1500.27 555.57 380.45 297.13 
C OA CP HAL 9079.69 9797.25 13288.89 10408.49 6328.07 4518.50 
C OA CP NPT 1168.28 1340.57 901.78 1073.94 524.82 259.24 
C OA CP POT C 1888.95 C C 1813.22 C 
C OA CV HAL 1.00  C    
C OA CV JIG  0.63  C   
C OA CV NPT C  C C C  
C OA CV POT 406.67 619.35 1193.16 733.78 809.17 1323.23 
C SMPC CV JIG    C   
E OA CP NPT     C 77.77 
F OA CP NPT  C C C C  
I CDQ CV HAL    C C 0.07 
I IFQ CV HAL 4.00 0.73 C   1.80 
I OA CV HAL  C C   C 
K IFQ CV HAL 0.37      
K OA CP HAL C      
K OA CP NPT C   C   
K OA CV HAL 1.38      
K OA CV JIG C      
L CDQ CP NPT     C  
L OA CP NPT 4749.40 6462.16 3377.20 3324.72 6035.57 3993.03 
NULL OA CP HAL C    C  
NULL OA CP NPT  C  C   
NULL OA CP POT  C    C 
O OA CP HAL    C   
O OA CP NPT C C  C   
O OA CV HAL C C     
O OA CV POT  C     
P AFA CV PTR 13564.61 19227.29 16308.59 843.23 7550.59 2307.08 
P CDQ CP PTR C 9667.97 2054.47 2674.17 2521.01 2318.83 
P CDQ CV PTR  C C C C C 
P OA CP PTR 16130.58 37963.98 15607.62 10431.98 7118.82 6563.29 
P OA CV PTR 4942.15 940.58 6615.79 C C 1443.94 
R CDQ CP NPT  C C C C  
R CDQ CV NPT     C  
R OA CP NPT 1011.65 1145.52 4526.38 1169.02 530.45 287.65 
S IFQ CV HAL 32.20    C  
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S OA CP HAL C      
S OA CV HAL 74.70      
T OA CP HAL C      
W CDQ CP NPT     C  
W OA CP HAL     C  
W OA CP NPT C C C C C C 
Y CDQ CP NPT  C   C C 
Y CDQ CV NPT     C  
Y OA CP NPT 21054.68 12795.84 39631.84 13724.74 12766.67 20750.77
Y OA CV NPT   C C 61.61   C 

 
 
Table A9 Table A7. Groundfish catches in the PIBKC 1975 to 1983 distribution area (alternative 
4) between 2003 and 2008.  C represents a confidential value.  Species code names found in 
Appendix 1, Table 
 
Gear Species 2003 2004 2005 2006 2007 2008 
HAL AKPL 0.01 C 0.07 0.07 C C 
HAL AMCK  0.14 0.21 C C  
HAL ARTH 40.05 50.41 33.44 35.55 21.12 26.06 
HAL BSKT     C  
HAL DEM1 3.52      
HAL DFL4 0.27      
HAL FLO5 14.49 12.02 10.22 12.16 12.34 1.37 
HAL FSOL 43.70 65.77 51.22 62.25 27.96 31.22 
HAL GTRB 1.18 0.37 0.21 0.16 0.14 0.10 
HAL NORK 0.18 0.33 0.30 0.51 0.05 C 
HAL OTHR 1050.98 1257.55 1820.42 1146.30 1029.72 793.28 
HAL PCOD 7536.01 8296.81 12523.68 9415.77 5346.48 3727.06 
HAL PEL7 0.38      
HAL PLCK 344.37 263.35 241.27 190.61 211.99 209.73 
HAL POPA C C C C  C 
HAL REYE  0.04 C C  0.02 
HAL ROCK 0.60 2.35 0.54 0.30 0.05 0.10 
HAL RSOL 1.93 5.11 21.04 4.08 0.90 0.52 
HAL SABL 109.28 C 0.64 C C 0.04 
HAL SFL1 0.38    C  
HAL SQID      C 
HAL SRKR  0.21 C C  0.09 
HAL SRRE 4.85      
HAL THDS 6.11      
HAL USKT   C  C  
HAL YSOL 57.43 86.91 84.38 99.12 52.73 27.89 
JIG DEM1 C      
JIG PCOD  0.63  C   
JIG PEL7 C      
NPT AKPL 2096.56 1021.04 4073.28 2439.95 1881.81 2585.31 
NPT AMCK C 43.84 114.18 15.60 C 0.18 
NPT ARTH 990.07 981.61 493.06 526.07 1017.47 458.06 
NPT FLO5 25.62 83.90 121.21 34.19 220.42 85.68 
NPT FSOL 2641.87 2596.81 1713.97 1402.41 2510.38 2397.83 
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NPT GTRB 9.39 6.15 1.62 1.96 1.27 1.40 
NPT NORK C 0.19 C C C C 
NPT OTHR 904.29 672.26 978.51 764.28 806.21 764.36 
NPT PCOD 1954.52 1502.67 2307.49 882.25 1382.96 1215.16 
NPT PLCK 3243.37 2407.07 4400.36 1702.96 2058.52 1541.90 
NPT POPA 7.78 18.80 C C 15.52 C 
NPT REXS   C    
NPT ROCK C C C C C  
NPT RSOL 1845.44 1577.93 4215.51 1133.28 1586.49 870.84 
NPT SABL 0.78 C 0.93 C   
NPT SQID 0.32    C  
NPT SRKR    C   
NPT USKT   C    
NPT YSOL 14384.46 11474.03 30274.19 10608.67 10775.59 16722.05 
POT AKPL C      
POT AMCK C C  C 0.06 0.22 
POT ARTH  0.00  C  0.11 
POT FLO5  C  C  C 
POT FSOL C C 0.03 C C 0.12 
POT GTRB    C  C 
POT NORK  C   C 0.12 
POT OTHR 13.62 18.94 16.32 41.63 51.58 31.80 
POT PCOD 717.94 2484.21 3051.23 2082.65 2553.82 2069.47 
POT PLCK 2.69 2.00 1.79 3.00 0.93 0.40 
POT POPA      C 
POT ROCK  C   C 0.07 
POT RSOL C 0.04 0.08 C C 0.08 
POT YSOL 0.85 2.85 11.83 4.22 14.28 2.59 
PTR AKPL 0.16 0.25 0.10 0.15 0.24 0.04 
PTR AMCK 0.46 0.38 0.07 1.06 0.03 0.04 
PTR ARTH 15.46 4.85 5.46 3.62 51.56 6.53 
PTR FLO5 0.74 5.71 4.66 0.17 0.45 0.77 
PTR FSOL 116.62 120.40 93.65 34.94 134.17 58.57 
PTR GTRB 0.07 0.05 0.05  0.03 C 
PTR NORK 0.10 0.31 0.13 0.29 0.01 0.01 
PTR OTHR 34.17 118.58 52.32 21.85 34.88 87.15 
PTR PCOD 205.35 456.89 302.23 112.32 131.69 329.35 
PTR PLCK 34468.11 72420.45 41586.89 16953.77 19522.50 15756.07 
PTR POPA 0.80 0.04 0.80 0.46 0.02 C 
PTR REYE  C C  C  
PTR ROCK 0.04 0.03 C 0.02 0.03 0.03 
PTR RSOL 54.92 228.73 97.29 46.39 34.23 139.91 
PTR SABL 0.01    C  
PTR SQID 0.42 1.02 0.41 0.46 0.24 0.24 
PTR SRKR  C C  C  
PTR YSOL 19.07 61.47 1.07 41.52 60.21 0.17 
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Abstract:  This Preliminary Regulatory Impact Review/Initial Regulatory Flexibility Analysis RIR/IRFA 
evaluates four spatial closure alternatives, affecting groundfish fisheries, around the Pribilof Islands in the 
Bering Sea.  These alternatives are being proposed to reduce bycatch of Pribilof Island Blue King Crab, 
which is presently in an overfished status and subject to a stock rebuilding plan, as part of a revised 
rebuilding plan and in order to enhance the long term sustainability of the PIBKC stock.   
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1.0 REGULATORY IMPACT REVIEW 

This Regulatory Impact Review (RIR) examines the costs and benefits of a proposed regulatory 
amendment to revise the Pribilof Islands Blue King Crab (PBIKC) stock rebuilding plan.   
 
1.1 What is a Regulatory Impact Review? 

The preparation of an RIR is required under Presidential Executive Order (E.O.) 12866 (58 FR 51735: 
October 4, 1993). The requirements for all regulatory actions specified in E.O. 12866 are summarized in 
the following Statement from the E.O.:  
 

In deciding whether and how to regulate, agencies should assess all costs and benefits of 
available regulatory alternatives, including the alternative of not regulating. Costs and 
Benefits shall be understood to include both quantifiable measures (to the fullest extent 
that these can be usefully estimated) and qualitative measures of costs and benefits that 
are difficult to quantify, but nonetheless essential to consider. Further, in choosing among 
alternative regulatory approaches agencies should select those approaches that maximize 
net benefits (including potential economic, environmental, public health and safety, and 
other advantages; distributive impacts; and equity), unless a statute requires another 
regulatory approach. 

 
E.O. 12866 requires that the Office of Management and Budget (OMB) review proposed regulatory 
programs that are considered to be “significant.” A “significant regulatory action” is one that is likely to: 
 

 Have an annual effect on the economy of $100 million or more or adversely affect in a material 
way the economy, a sector of the economy, productivity, competition, jobs, local or tribal 
governments or communities; 

 Create a serious inconsistency or otherwise interfere with an action taken or planned by another 
agency;  

 Materially alter the budgetary impact of entitlements, grants, user fees, or loan programs or the 
rights and obligations of recipients thereof; or 

 Raise novel legal or policy issues arising out of legal mandates, the President’s priorities, or the 
principles set forth in this Executive Order.  

 

1.1.1 Statutory Authority 

Under the Magnuson-Stevens Act, the United States has exclusive fishery management authority over all 
marine fishery resources found within the exclusive economic zone (EEZ).  The management of these 
marine resources is vested in the Secretary of Commerce and in the Regional Fishery Management 
Councils.  The potentially affected groundfish fisheries in the Bering Sea EEZ are managed under the 
Bering Sea and Aleutian Island Fisheries Management Plan (BSAI FMP).  In addition, the management 
of crab stocks has been deferred to the State of Alaska Department of Fish and Game. 
 
Statutory authority for measures designed to reduce bycatch is specifically addressed in Sec. 600.350 of 
the Magnuson-Stevens Act.  That section establishes the ten National Standards.   
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1.1.2 Purpose and Need for Action 

 
The Council has yet to define a problem statement for this action. 
 
 

1.2 Description of the Fishery 

At present, the PIBCK stock is under a rebuilding plan with no directed fishery allowed.  As depicted in 
the associated EA, there does not appear to be potential for a directed fishery to occur.  Thus, the PIBKC 
stock rebuilding plan will serve primarily to sustain the stock at levels sufficient to allow bycatch of 
PIBCK in the groundfish fisheries that occur around the Pribilof Islands.  These groundfish fisheries are 
described in detail in the Programmatic Groundfish Supplemental Environmental Impact Statement 
(NMFS, 2004) and those descriptions are incorporated by reference in this preliminary review draft.   
 

1.3 Description of the Alternatives 

 

1.3.1 Alternative 1:  Status Quo 

Alternative 1 retains the current protections for PIBKC stock.  These include a directed fishery closure 
until the stock is completely rebuilt, and the closure to all trawl gear of the Pribilof Island Habitat 
Conservation Zone (PIHCZ) as shown in Figure X. 
 

1.3.2 Alternative 2:  Modify the current Pribilof Island Habitat Conservation Zone 
(PIHCZ) to apply to:  all groundfish fishing and only Pacific cod pot fishing 

Under this alternative the existing PIHCZ as described in Alternative 1 would be modified to apply to 
additional fisheries (than just to the trawl fisheries as under the status quo).   
 
There are two options under this alternative: 
 
Alternative 2a:  Closure applies to all groundfish fishing.  Thus in addition to the existing trawl closure, 
all fixed gear fishing would also be prohibited in this zone year-round. 
 
Alternative 2b:  Closure applies to all fishing for Pacific cod with pot gear.  In addition to the existing 
trawl closure, all Pacific cod pot fishing would also be prohibited in this zone year-round. 
 

1.3.3 Alternative 3:  ADF&G crab closure areas applied to: all groundfish fishing. 
and just Pacific cod pot fishery. 

 
Under this alternative existing ADF&G crab closure areas, between 168 and170 W long  and between 57 
and 58 N lat., would be closed to additional fishing effort as defined in EA Figure 2.  These closures 
would apply year-round. 
 
There are two closure options under this alternative: 
 
Alternative 3a:   Closure applied to all groundfish fishing 
 
Alternative 3b:  Closure applied only to pot fishing for Pacific cod 
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1.3.4 Alternative 4:  Closure which covers the entire distribution of the Pribilof 
Island blue king crab stock 

 
This alternative proposes a new closure configuration as shown in EA Figure 3 which covers the entire 
distribution of the Pribilof Island blue king crab stock.  This distribution is defined in two ways 
depending upon the data used to establish the entire distribution of the stock.  Under the first option 
(option 1), the closure area consists of the full distribution of the Pribilof Island stock aggregated from 
1975 to 2009 based on the NMFS EBS bottom trawl survey. The smaller closure area (option 2) consists 
of the full distribution of the Pribilof Island stock aggregated from 1984-2009. In 1984, there was a 
constriction of the PIBKC distribution towards the Pribilof Islands that has persisted until 2009. It is 
unknown if this constriction is due to declining population abundances, fishery activities, oceanography, 
or shifts in production. It is; however, plausible that a rebounding PIBKC stock may only be able to 
inhabit the smaller area. 
 

1.4 Analysis of the Alternatives 

This analysis will eventually address the potential costs of each of the proposed alternatives on the Bering 
Sea groundfish fishery, as well as potential benefits of the PIBKC rebuilding plan in terms of its effect on 
stock sustainability.   This preliminary analysis focuses on the potential direct effects of the alternatives 
on groundfish harvests.   
 
An Analytical Clarification 

A benefit/cost framework is the appropriate way to evaluate the relative economic and socioeconomic 
merits of the alternatives under consideration in this RIR.  When performing a benefit/cost analysis, the 
principal objective is to derive informed conclusions about probable net effects of each alternative under 
consideration (e.g., net revenue impacts).  However, in the present case, necessary empirical data 
(e.g., operating costs, capital investment, debt service, opportunity costs) are not available to the analysts, 
making a quantitative net benefit analysis impossible.  Furthermore, empirical studies bearing on other 
important aspects of these alternative actions (e.g., subsistence-use values, domestic and international 
seafood demand) are also unavailable, and time and resource constraints prevent their preparation for use 
in this analysis.  
 
The following regulatory impact review, initial regulatory flexibility analysis, and supporting text use the 
best available information and quantitative data, combined with accepted economic theory and practice, 
to provide the fullest possible assessment (both quantitative and qualitative) of the potential economic 
benefits and presumptive costs attributable to each alternative action.    
 
For clarity of presentation, a simple analytical convention is adopted for the gross revenue-at-risk 
assessment (presented below), in which the 2003 through 2008 fisheries are reexamined, in succession, as 
if each of the proposed PIBCK stock rebuilding plan alternatives had been in place in that year.  This 
convention is adopted, in large part, to reduce the inherent risk of introducing parameter bias, associated 
with the analysts speculating on, for example, future catch distributions, species catch composition, ex-
vessel and first wholesale prices, and costs, etc.  By using this technique, the analysis can be performed 
using official, empirically observed and recorded, catch and value data sets.  The 2004 through 2008 
records are used because they represent the most recent complete data sets for the fisheries in question 
and cover the timeframe during which current management has been in place.  
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Approach in this Analysis 

The first section of the analysis of each alternative will eventually present potential benefits attributable 
to, or deriving from, the alternative PIBKC rebuilding measures under consideration by NMFS and the 
Council.  The second section of the analysis of each alternative presents the costs associated with the 
PIBKC rebuilding measures under consideration.  These analyses are conducted from the point of view of 
all citizens of the United States; that is, they seek to address the question:  “What is likely to be the net 
benefit to the Nation?”   
 
The alternatives discussed in this analysis address concerns that ongoing bycatch of PIBKC may be 
adversely affecting stocks of PIBKC and the potential for subsistence, commercial, personal use, and 
sport fisheries that are dependent on those PIBKC stocks.  In economic parlance, one might say that 
ongoing PIBKC bycatch is ‘consuming’ crab that would otherwise be expected to be utilized in capture 
fisheries were the stock to recover sufficiently under the rebuilding plan.  This analysis presents an 
overall discussion of the potential range of effects on costs and benefits of the proposed PIBKC 
rebuilding measures.   
 
The benefits associated with the PIBKC rebuilding measures under the alternatives are addressed under 
three major headings, as follows: 
 

 Passive-use (or non-use) benefits. 
 Use benefits, including consumptive use benefits, non-market benefits, and market benefits, and 

productivity benefits.  
 Benefits of salmon savings under Alternatives 2, 3, and 4. 

 
The costs associated with the alternative are addressed under six major headings: 
 
1. Revenue at risk 
2. Fleet Operational effects 
3. Safety Impacts 
4. Product quality, Markets, and Consumers 
5. Potentially Forgone State and Local Tax Revenues 
6. Management and Enforcement Costs 
 

1.4.1 Economic Benefits of Pribilof Islands Blue King Crab Rebuilding. 

 
Due to a compressed and legally mandated analytical schedule, this version of the RIR was prepared 
parallel to the preparation of the associated EA.  As such, complete treatment of stock impacts and 
associated effects on benefits of stock recovery and sustainability were not available to the analyst 
preparing this RIR because that treatment was not yet complete.  Thus, this section of the analysis will be 
completed prior to Council initial review and is not available for preliminary review.   
 

1.4.2 Groundfish Fishery Revenue Effects 

This section examines the potential impacts on the groundfish industry’s gross revenues attributable to 
potential reductions in groundfish products being delivered to market due to relocation of effort outside of 
a closure area (revenue at risk)1.  To better place these impacts in a comparable empirical context, an 
                                                      

1 “Revenue at risk” should be regarded as an upper-bound estimate. That is, it represents a projection, based upon 
historical effort and landings data, of the gross value of the catch that would be forgone as a result of one or more provisions of 
the proposed action, assuming none of that displaced catch could be made up by shifting effort to another area. In many cases, 
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analytical approach is adopted here, in which the question evaluated is expressed as follows:  “What 
would the effects of these alternatives have been, had each, in turn, been in place in 2003 through 2008?”  
By posing the analytical question in this way, it is possible to use actual empirical information and 
official data records on fleet participation, catch, first wholesale prices, bycatch quantities, spatial and 
temporal distribution of effort, and geographical patterns of deliveries to primary processors or 
transshipping facilities.  These estimates can provide at least a crude empirical measure of the potential 
economic impact of the alternatives on different fleet sectors. Moreover, if it is assumed that harvest 
foreclosed to a fleet sector could not have been made up elsewhere by that fleet sector, then the at-risk 
estimate becomes an approximation of the potential maximum forgone gross revenues directly 
attributable to the proposed action.  
 
To be precise, the gross revenues at risk were estimated using information about the following:  
(1) projected fleet segment harvests for the 2003 through 2008 fishing years assuming the provisions of 
each PIBKC bycatch minimization alternative had been in place in that year; (2) the actual proportions of 
harvest of different allocations, by different sectors (e.g. AFA, OA, CDQ, CP, CV), based upon historical 
catch patterns in 2003 through 2008; (3) estimated product mix and first wholesale product values for 
groundfish products by sector, species group, and year from 2003 through 2008.  The years 2003 through 
2008 were chosen as the base years for the analysis because they represent a consistent data series (new 
catch accounting began in 2003).   
 
Harvest tonnages were valued using annual round weight equivalent first wholesale prices derived from 
the catch accounting system (Hiatt 2008, 2009).  The first wholesale prices were estimated by dividing the 
total wholesale value of all groundfish products by estimated retained tons of groundfish, to yield a round 
weight per ton of catch equivalent value.  First wholesale prices are the prices received by the first level 
of inshore processors, or by catcher-processors and motherships.  They reflect the value added by the 
initial processor of the raw catch.  They are not, therefore, equivalent to ex-vessel prices.  The first 
wholesale values by target species group, and processor type used in this analysis are summarized in the 
table below.   
  
Table 0-1 Round weight Equivalent First Wholesale value of Retained Groundfish by Species Group 

and Sector, 2004-2008 ($/mt) 
Year Target 

Species 
Processor 

Type  2003  2004  2005  2006  2007  2008 

Pacific Cod  CP  $828  $1,172  $1,388  $1,755  $2,044  $2,061 

Flatfish  CP  $701  $844  $986  $981  $897  $788 

A. Mackerel  CP  $537  $603  $630  $657  $805  $848 

Pollock  CP  $730  $816  $961  $916  $1,174  $966 

Pollock  Shoreside  $624  $681  $815  $798  $792  $1,214 

Sablefish   CP  $4,731  $5,091  $4,618  $5,605  $6,338  $6,984 

  
 

                                                                                                                                                                           
this will not be the case. Therefore, the true impact on gross revenue is likely to be smaller than the estimated revenue at risk, 
although that is not assured. 
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The analysis of revenue impacts of the alternatives on the groundfish industry was conducted in terms of  
gross revenues at risk under the PIBKC closure area options contained in Alternatives 2, 3, and 4.  The 
affected fishing fleets may or may not have been able to make up the displaced catch and the gross 
revenues that would have been lost because of these restrictions by fishing outside of the closure area.  
Because some sectors may potentially have been able to recover some or all of these gross revenues, the 
gross income from these catches cannot, strictly speaking, be described as lost.  Instead, they have been 
described here as “at risk.”  
 
Only if it is assumed that harvest foreclosed to a fleet sector in one area by Alternatives 2, 3, and 4 could 
not have been made up elsewhere by that fleet sector would at-risk gross revenues be an estimate of lost 
gross revenues.  Accurate estimates of the abilities of fleets to make up a reduction in harvests in one 
area, due to closures under the Alternatives, by fishing in another area require information on the 
following:  (1) the volume of catch (and resulting production) affected by the Alternative  closure areas, 
(2) the extent to which each fleet sector would have redirected its operations into other fishing areas, and 
(3) the comparative productivity of the fleet sectors in the new areas.  Currently, it is possible to 
quantitatively estimate only the first of these, (i.e., the volume of catch coming from areas that would no 
longer have been available to fishermen under each closure scenario contained within the Alternatives.   
 
As noted above, gross revenues at risk are forgone only if a fishing fleet is unable to modify its operation 
to accommodate the imposed limits and, thus, cannot make up displaced catches elsewhere (either in 
remaining open fishing areas or during alternative open fishing periods).  Having estimated the maximum 
gross revenues that might be lost to each sector, on the assumption that the fleet is unable to make up the 
affected harvests, it is possible to incrementally relax this assumption and assess the effects.  If one 
assumes that the underlying behavioral model is linear in its parameters, evaluating an alternative 
assumption about the total forgone catch is straightforward.  For example, if one assumes that a given 
sector is able to make up 10% of the harvest elsewhere, the estimated at risk gross revenue impact would 
be multiplied by 0.90; if the assumption is that, say, 20% is made up elsewhere, the total is multiplied by 
a factor of 0.80, and so forth.  This is done without specifying where (or when) the sector might operate, 
or at what cost.  With total gross revenue at risk information available for each fleet segment, the reader 
may apply his or her own assumptions about the extent to which each fleet segment would be able to 
make up its catch elsewhere, thus producing his or her own estimates of the gross revenues that might be 
forgone.  
 
Format of Impacts Tables 
 
These tabulations presented in tables 1-2 through 1-9, below, are obtained by spatially querying, from a 
spatial “Catch-in-areas” database, actual catch by gear, sector, target, management program and species in 
the proposed closure area during 2003 through 2008.  Thus, these tonnages represent actual recorded 
catch within the proposed closure area during the analytical timeframe.   
 
The information presented in these tables is presented as hypothetical because, as previously discussed, 
this analysis relies on a retrospective hypothetical scenario of what would have occurred in the proposed 
closure area had the closure been in effect in the years 2003-2008.  Also, this analysis does not, and 
cannot, account for mitigation of revenue at risk via relocation of fishing effort and explicitly recognized 
this limitation by identifying these impacts as hypothetical.   
 
The information presented in these tables is identified as aggregate tonnage because much of the catch 
data, when broken down to sector and target levels, is confidential (fewer than three vessels reporting).  
When breaking catch down to a species level, confidentiality severely limits presentation of information.  
Thus, to report as much of the catch, and revenue, placed at risk as possible a manual aggregation of the 
summarized data has been undertaken.   
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In the catch aggregation, the various management regimes, such as open access (OA), the American 
Fisheries Act (AFA) and the Community Development Quota (CDQ) programs have had, in many cases, 
to be combined.  Similarly, Catcher Processors (CPs) and Catcher Vessels (CVs) have often had to be 
combined primarily because CV data is largely confidential.  The last line of the tonnage tables, below, 
shows the percent of total catch that the aggregated non-confidential catch represents.  In other words, the 
percent of total catch calculation identifies the proportion of total catch that could be displayed with the 
aggregation of data.  In most cases, more than 98 percent of the total catch is displayed via the 
aggregations; however, there are cases (Alt. 3) where the percent of total catch is itself confidential and 
where about 7 percent of the catch remains confidential (Alt. 3, 2007).   
 
The combination of vessel types has also resulted in a compromise on estimating dollar value of these 
catches.  First, it has become necessary to use the target species as the species group for pricing purposes.  
This is due to extreme confidentiality problems when breaking data out to specific species levels  Second, 
the combination of CPs and CVs for reporting has meant that pricing of those combined tonnages has 
relied on round weight equivalent first wholesale value, rather than ex-vessel values for CV and first 
wholesale value for CPs.  This application of wholesale values necessarily overestimates CV revenue 
because it includes processing value added.  Thus, the CV catches are evaluated as if they were processed 
into first wholesale goods, which captures the value added processing that would occur at shoreside 
plants.   
 

1.4.2.1 Revenue at Risk Under Alternative 2 

 
Under this alternative the existing PIHCZ (status quo) would be modified to apply to additional 
groundfish fisheries rather than just to the trawl fisheries as under the status quo.  Option 1 would apply 
the PICHCZ closure to all groundfish fishing and Option 2 would apply the PIHCZ closure to targeting 
Pacific cod with pot gear.   
 
Table 0-2, below, provides a tabulation of the hypothetical aggregate tonnage of groundfish catch that 
would be put “at risk” by extending the PIHCZ closure to all groundfish fishing, represented by the total 
of all non-confidential groundfish catch, as well as to the Pacific cod pot fishery (black highlighted line) 
only.  Also shown are tabulations by gear type, and target species so that one may compare effects across 
sectors.  These tabulations show that the effect of Option 2 (Pacific cod pot only) would have ranged from 
slightly more than 390 tons of Pacific cod catch put at risk  to as much as 2,769 tons.  Table 0-3 provides 
the dollar value, in round weight equivalent first wholesale value, of this catch.  Option 2 would have 
placed between $323,190 and $4.5 million of revenue “at risk” of being foregone in the Pacific cod pot 
fishery.   
 
Option 1 of this alternative applies to all groundfish fisheries that occurred in the PIHCZ area.  The 
tabulations of Table 0-2 and Table 0-3 show that there was catch primarily in the Pacific cod target 
fishery, hook and line gear type.  Both CDQ and OA fisheries would have been affected, with the OA 
fishery having the greatest potential impact of between approximately 1,305 tons (2008) and 4,927 tons 
(2005) being placed “at risk”  In revenue terms, the OA impacts would be between $2.7 million and $6.8 
million, while the greatest CDQ impacts would have been approximately $1.5 million in 2005.  Overall, 
these impacts range from a low of $3.1 million, in 2003, to a high of $12.2 million, in 2005.   
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1.4.2.2 Revenue at Risk under Alternative 3 

 
Under this alternative existing ADF&G crab closure areas, between 168 and170 W long., and between 57 
and 58 N lat., would be closed to additional fishing effort as defined in EA Figure X.  These closures 
would apply year-round.  There are two closure options under this alternative:  Option A could apply the 
closure to all groundfish fishing, while Option B would apply it to Pacific cod pot fishing only.    
 
Table 0-4 and Table 0-5 provide the tabulations of tonnage and revenue placed “at risk” by these options.  
Unfortunately, the Pacific cod pot fishery in this area is prosecuted by too few vessels to allow reporting 
in most years.  The one year when confidentiality (fewer than three vessels) was not a restriction was 
2005, when 1,578 tons of catch occurred in the Pacific cod pot fishery in the ADF&G area.  That 
translated into approximately $2.2 million in first wholesale revenue placed “at risk” under Option B in 
the one year for which data can be reported.  
 
Option A would include the Pacific cod pot fishery impacts as well as impacts to the hook and line fishery 
for Pacific cod, the non-pelagic trawl fishery for flatfish (all species of flatfish, except halibut, combined), 
and in the all trawl category for pollock.  The impacts shown vary by year and gear type; however, overall 
combined impacts range from 3,885 tons, in 2003, to a high of 7,967 tons in 2008.  These tonnages 
represent between $2.9 million (2003) and a high of $9.1 (2005) million in total first wholesale value.   
 
 

1.4.2.3 Revenue at Risk under Alternative 4 

 
 
Option 1 of alternative 4 proposes a closure of the range of full distribution of the PIBKC stock 
aggregated from 1975 to 2009 based on the NMFS EBS bottom trawl survey. Option 2 proposes a closure 
of the range of full distribution of the PIBKC stock aggregated 1984-2009.  Note that this alternative is 
not specifically formulated to apply only to the Pacific cod pot fishery only versus all groundfish, at this 
time; however, that breakout is provided in the tables for the interested reader. 
 
Table 0-6 and Table 0-7 provide the tabulations of tonnage and revenue placed “at risk” by these options 
of alternative 4.  Due to the relatively large size of this proposed closure area, many more vessels have 
recorded catch in this area.  Thus confidentiality was not as great an issue, although it still prohibits 
revealing catch for several years.  As can be seen in Table 0-6, considerable tonnages of several target 
species have been reported in the proposed closure area under this alternative and option.  Most notably 
affected are the pollock trawl fisheries, the flatfish non-pelagic trawl fishery and the Pacific cod hook and 
line fishery.  In all, nearly 270,000 metric tons of catch occurred in this area in 2005, while the 2008 catch 
was recorded at a period low of just over 145,000 metric tons.  As shown in Table 0-7 tonnage placed at 
risk by this option represents a high of approximately $261.2 million (2005) and a low of $150.2 million 
(2003) with other years falling in between these values.   
 
Table 0-8 and Table 0-9 provide similar treatment for Option 2 of alternative 4, which is the smaller 
closure area represented by the range of PIBKC stock distribution from 1984 to 2009.  As would be 
expected, this smaller area results in smaller catch amounts occurring within the closure area.  However, 
the most heavily impacted sectors are still pollock trawl, flatfish trawl, and Pacific cod hook and line.  
The total tonnage occurring in this area has ranged from a high of more than 108,000 tons to lower levels 
of around 50,000 tons in more recent (e.g. 2006-2008) years.  As shown in Table 0-9 these tonnages 
represent between $52 million, in both 2003 and 2008, to as much as $111 million, in 2005.   
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Table 0-2:  Hypothetical aggregate tonnage “At Risk” based on retained tons of groundfish caught in the Alternative 2 (PIHCZ) closure area, 
2003-2008. Option A is all groundfish catch in the PIHCZ area and Option B is Pot Pacific Cod only (black highlighted line) 
 
 

Year Target 
Species 

Mgmt. 
Vessel 
Type 

Gear Type 
2003 2004 2005 2006 2007 2008 

Pacific Cod OA CP + CV Pot 390.33 2,414.65 2,769.01 1,644.14 2,155.53 1,388.53 

Pacific Cod CDQ  CP Hook & Line 0.00 50.04 1,110.83 192.91 196.95 129.31 

Pacific Cod OA CP + CV Hook & Line 3,406.46 3,994.91 4,927.49 3,352.41 2,055.74 1,304.80 

Pacific Cod OA CP + CV Jig 0.00 0.14 0.00 0.00 0.00 0.00 

Sablefish OA CP + CV Hook & Line 93.11 0.00 0.00 0.00 0.00 0.00 

Total All Non-Confidential Catch   3,889.89 6,459.74 8,807.33 5,189.45 4,408.23 2,822.63 

Percent of Total Catch     99.9% 99.8% 100.0% 100.0% 99.9% 99.9% 

 
 
Table 0-3:  Hypothetical Aggregate “Revenue At Risk” in round weight equivalent first wholesale value based on retained tons of groundfish 
caught in the Alternative 2 (PIHCZ) closure area, 2003-2008. Option A is all groundfish catch in the PIHCZ area and Option B is Pot Pacific Cod 
only (black highlighted line) 
 

Year Target 
Species 

Mgmt. 
Vessel 
Type 

Gear Type 
2003 2004 2005 2006 2007 2008 

Pacific Cod OA CP + CV Pot $323,190 $2,829,973 $3,843,389 $2,885,468 $4,405,902 $2,861,753 

Pacific Cod CDQ  CP Hook & Line $0 $58,649 $1,541,827 $338,548 $402,575 $266,506 

Pacific Cod OA CP + CV Hook & Line $2,820,548 $4,682,039 $6,839,359 $5,883,477 $4,201,935 $2,689,191 

Pacific Cod OA CP + CV Jig $0 $689 $0 $0 $0 $0 

Sablefish OA CP + CV Hook & Line $0 $0 $0 $0 $0 $0 

Total All Non-Confidential Catch   $3,143,737 $7,571,349 $12,224,574 $9,107,493 $9,010,412 $5,817,451
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Table 0-4:  Hypothetical Aggregate “Tonnage At Risk” based on retained tons of groundfish caught in the Alternative 3 (ADF&G) closure area, 
2003-2008.  Option A is all groundfish catch in the ADF&G area and Option B is Pot Pacific Cod only (black highlighted line) 
 

Year Target 
Species 

Mgmt. 
Vessel 
Type 

Gear Type 
2003 2004 2005 2006 2007 2008 

Pacific Cod OA CP + CV Pot "c" "c" 1,578.30 "c" "c" "c" 

Pacific Cod CDQ + OA CP + CV Hook & Line 1,134.59 786.33 3,558.27 2,053.12 1,832.77 522.64 

Flatfish CDQ + OA CP + CV NP Trawl 2,722.22 130.12 1,124.37 30.15 4,655.62 7,444.64 

Pollock* All CP + CV All Trawl 28.17 3,425.97 868.86 2,286.15 "c" 0 

Total All Non-Confidential Catch 3,884.97 4,342.42 7,129.80 4,369.42 6,488.39 7,967.29 

Percent of Total Catch 100.0% "c" 100.0% "c" 92.6% "c" 

"c" Indicates that data is confidential, * Includes NPT records that would otherwise be confidential 
 
 
Table 0-5:  Hypothetical aggregate “Revenue At Risk” (dollars) in round weight equivalent first wholesale value based on retained tons of 
groundfish caught in the Alternative 3 (ADF&G) closure area, 2003-2008. Option A is all groundfish catch in the ADF&G area and Option B is 
Pot Pacific Cod only (black highlighted line) 

Year Target 
Species 

Mgmt. 
Vessel 
Type 

Gear Type 
2003 2004 2005 2006 2007 2008 

Pacific Cod OA CP + CV Pot "c" "c" $2,190,682 "c" "c" "c" 

Pacific Cod CDQ + OA CP + CV Hook & Line $939,437 $921,583 $4,938,878 $3,603,222 $3,746,174 $1,077,165 

Flatfish CDQ + OA CP + CV NP Trawl $1,908,277 $109,819 $1,108,626 $29,572 $4,176,091 $5,866,380 

Pollock* All CP + CV All Trawl $20,561 $2,795,588 $834,976 $2,094,117 "c" $0 

Total $2,868,274 $3,826,989 $9,073,162 $5,726,912 $7,922,265 $6,943,545 

"c" Indicates that data is confidential, * Includes NPT records that would otherwise be confidential 
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Table 0-6:  Hypothetical aggregate “Tonnage At Risk” based on retained tons of groundfish caught in the Alternative 4 Option 1(1975-2009 
PIBKC distribution) closure area, 2003-2008.   

Year Target 
Species 

Mgmt. 
Vessel 
Type 

Gear Type 
2003 2004 2005 2006 2007 2008 

Pacific Cod OA CP + CV Pot 1,152.59 2,566.30 3,088.57 2,783.64 3,156.34 4,211.81 

Pacific Cod CDQ  CP Hook & Line 0.00 1,133.55 2,085.45 905.89 848.79 494.88 

Pacific Cod OA CP + CV Hook & Line 18,793.40 21,600.99 21,573.17 20,508.64 11,353.17 10,281.43 

Pacific Cod OA CP + CV Jig 0.07 0.71 "c" "c" "c" "c" 

Flatfish OA CP + CV Hook & Line 6.08 "c" 0.00 0.00 0.00 0.00 

Flatfish CDQ + OA CP NP Trawl 40,329.23 41,014.74 75,002.18 44,186.53 60,090.78 33,599.52 

A. Mackerel OA CP NP Trawl "c" 93.95 254.01 "c" 0.00 0.00 

Pollock CDQ CP + CV All Trawl 4.11 21,955.05 18,931.87 17,721.09 17,519.01 9,459.35 

Pollock* OA CP + CV All Trawl 99,432.63 79,865.26 76,793.19 60,856.07 51,848.29 30,900.12 

Pollock AFA CV P. Trawl 52,571.82 30,244.16 71,261.10 28,288.92 41,517.70 56,204.86 

Total All Non-Confidential Catch   212,289.93 198,474.70 268,989.53 175,250.79 186,334.07 145,151.98 

Percent of Total Catch     99.1% 98.3% 99.6% 98.4% 99.0% 99.5% 

Table 0-7:  Hypothetical aggregate “Revenue At Risk” (dollars) in round weight equivalent first wholesale value based on retained tons of 
groundfish caught in the Alternative 4 Option 1(1975-2009 PIBKC distribution) closure area, 2003-2008. 

Year Target 
Species 

Mgmt. 
Vessel 
Type 

Gear Type 
2003 2004 2005 2006 2007 2008 

Pacific Cod OA CP + CV Pot $954,341 $3,007,698 $4,286,930 $4,885,294 $6,451,551 $8,680,544 

Pacific Cod CDQ  CP Hook & Line $0 $1,328,518 $2,894,600 $1,589,844 $1,734,932 $1,019,952 

Pacific Cod OA CP + CV Hook & Line $15,560,938 $25,316,363 $29,943,559 $35,992,658 $23,205,873 $21,190,026 

Pacific Cod OA CP + CV Jig $61 $827 "c" "c" "c" "c" 

Flatfish OA CP + CV Hook & Line $4,264 "c" $0 $0 $0 $0 

Flatfish CDQ + OA CP NP Trawl $28,270,789 $34,616,437 $73,952,149 $43,346,987 $53,901,426 $26,476,425 

A. Mackerel OA CP NP Trawl "c" $76,782 $66,317 "c" $0 $0 

Pollock CDQ CP + CV All Trawl $3,000 $17,915,324 $18,193,531 $16,232,522 $20,567,315 $9,137,735 

Pollock* OA CP + CV All Trawl $72,585,820 $65,170,049 $73,798,256 $55,744,157 $60,869,895 $29,849,515 

Pollock AFA CV P. Trawl $32,804,816 $20,596,273 $58,077,795 $22,574,559 $32,882,019 $68,232,702 

Total All Non-Confidential Catch   $150,184,029 $168,028,271 $261,213,138 $180,366,020 $199,613,012 $164,586,899 
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Table 0-8:  Hypothetical aggregate “Tonnage At Risk” based on retained tons of groundfish caught in the Alternative 4 Option 2 (1984-2009 
PIBKC distribution) closure area, 2003-2008. 

Year Target 
Species 

Mgmt. 
Vessel 
Type 

Gear Type 
2003 2004 2005 2006 2007 2008 

Pacific Cod OA CP + CV Pot 735.11 2,508.30 3,081.29 2,131.98 2,622.38 2,104.98 

Pacific Cod CDQ  CP Hook & Line 0.00 243.44 1,500.27 555.57 380.45 297.13 

Pacific Cod OA CP + CV Hook & Line 9,080.69 9,797.25 13,290.58 10,408.49 6,328.07 4,518.50 

Pacific Cod OA CP + CV Jig 0.00 0.63 0.00 "c" 0.00 0.00 

Pacific Cod OA CP + CV NP Trawl 1168.63 1340.57 932.87 1116.61 526.46 259.24 

Flatfish CDQ + OA CP + CV NP Trawl 26,884.61 20,959.06 47,582.76 18,344.48 21,730.33 26,383.62 

Pollock CDQ CP + CV P. Trawl "c" 15,080.66 3,213.74 3,510.43 3,057.15 2,634.94 

Pollock* OA CP + CV All Trawl 21,163.80 38,945.34 22,491.37 12,897.80 8,574.14 11,189.90 

Pollock AFA CV P. Trawl 13,757.47 19,393.87 16,440.03 843.23 8,339.02 2,554.10 

Total All Non-Confidential Catch   72,790.31 108,269.12 108,532.90 49,808.59 51,558.00 49,942.39 

Percent of Total Catch     99.8% 99.9% 99.8% 100.0% 100.0% 100.0% 

"c" Indicates that data is confidential, * Includes NPT records that would otherwise be confidential 
 
Table 0-9:  Hypothetical aggregate “Tonnage At Risk” (dollars) in round weight equivalent first wholesale value based on retained tons of 
groundfish caught in the Alternative 4 Option 2 (1984-2009 PIBKC distribution) closure area, 2003-2008. 

Year Target 
Species 

Mgmt. 
Vessel 
Type 

Gear Type 
2003 2004 2005 2006 2007 2008 

Pacific Cod OA CP + CV Pot $608,674 $2,939,733 $4,276,826 $3,741,620 $5,360,152 $4,338,355 

Pacific Cod CDQ  CP Hook & Line $0 $285,313 $2,082,373 $975,024 $777,649 $612,384 

Pacific Cod OA CP + CV Hook & Line $7,518,810 $11,482,374 $18,447,324 $18,266,897 $12,934,572 $9,312,627 

Pacific Cod OA CP + CV Jig $0 $735 $0 "c" $0 $0 

Pacific Cod OA CP + CV NP Trawl $967,628 $1,571,150 $1,294,817 $1,959,648 $1,076,092 $534,289 

Flatfish CDQ + OA CP + CV NP Trawl $18,846,109 $17,689,444 $46,916,603 $17,995,938 $19,492,104 $20,790,289 

Pollock CDQ CP + CV P. Trawl "c" $12,305,822 $3,088,402 $3,215,553 $3,589,091 $2,545,351 

Pollock* OA CP + CV All Trawl $15,449,573 $31,779,396 $21,614,207 $11,814,387 $10,066,039 $10,809,441 

Pollock AFA CV P. Trawl $8,584,664 $13,207,227 $13,398,621 $672,895 $6,604,501 $3,100,674 

Total All Non-Confidential Catch   $51,975,458 $91,261,195 $111,119,173 $58,641,963 $59,900,201 $52,043,410 

"c" Indicates that data is confidential, * Includes NPT records that would otherwise be confidential
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1.4.2.4 Mitigation of Revenue at Risk  

 
Under the alternatives to the status quo, fishermen would be expected to attempt to minimize losses 
associated with revenue placed at risk by altering their current operations.  These reactions could include 
the following: (1) mitigating an area closure by re-deploying fishing effort, using the same fishing gear 
and methods, to known adjacent fishing grounds that may be equally or only somewhat less productive 
(similar CPUE) than the fishing grounds lost to the PIBKC bycatch minimization measure; (2) avoiding 
PIBKC bycatch by re-deploying fishing effort to an area of unknown productivity and operational 
potential, using the identical fishing gear, in an exploratory mode.  Each of these strategies may have 
operational cost implications as described below.  While empirical data on operating cost structure at the 
vessel or plant level are not available, cost trends for key inputs may shed some light on the probable 
impacts of the fishing impact minimization alternatives on the groundfish industry in the aggregate and on 
average. 
 
Any regulatory action that requires an operator to alter his or her fishing pattern, whether in time or space, 
is likely to impose additional costs on that operator.  The alternative salmon PIBKC bycatch minimization 
actions may affect the operating costs of the groundfish fleet, compared to the status quo condition, with 
the degree of those effects necessarily dictated by the extent to which closures constrain harvests.  The 
following sections address this issue in terms of both fixed and variable costs.  Fixed costs tend to arise 
from investment decisions and variable costs arise from short-run production decisions.  As the terms 
imply, fixed costs are those that do not change in the short run, no matter what the level of activity.  
Variable costs, on the other hand, are those costs that do change directly with the level of activity, 
recognizing that variable inputs must be used if production exceeds zero.   
 

1.4.2.5 Fixed Costs 

As suggested earlier, many costs confronting operators in these fisheries are fixed; that is, they do not 
change with the level of production.  Fixed costs include such expenses as debt payments, the opportunity 
cost of the investment in the vessel (or plant), the cost of having the vessel or plant ready to participate in 
the fisheries, some insurance costs, property taxes, and depreciation.  Following an action that negatively 
affects, for example, CPUE, TAC, or catch share, these fixed costs must be distributed across a smaller 
volume of product output, raising the average fixed cost per unit of production.  As previously noted, 
available information on the cost structure of operations fishing for and processing groundfish is very 
limited.  This is largely so because cost information is often considered highly proprietary by industry 
members and is, under the best of circumstances, expensive to collect and analyze.  Only scattered 
anecdotal information at the operation level is available on fishing costs (fixed or variable).  It is, 
therefore, impossible to do more than provide a qualitative discussion of the impact of the proposed 
alternatives on groundfish industry’s operating costs.   
 

1.4.2.6 Variable Costs  

Of all the categories of variable factor costs, fuel ranks at or near the top of the list of operating expenses 
in the fisheries under consideration.  Even a qualitative evaluation of the elements of the PIBKC bycatch 
minimization actions of the alternatives suggest that the proposed regulatory changes may likely result in 
the following  1) longer average trip duration to travel to remaining open fishing grounds; 2) greater total 
distances traveled per trip [perhaps under more extreme operating conditions]; 3) longer periods fishing in 
lower CPUE areas to mitigate the potential loss of catch.    
 
Fig. 0-1 provides representative diesel fuel cost information for the Bristol Bay area and for Dutch 
Harbor.  These data have been provided by the Pacific States Marine Fisheries Commission, Economic 
Information System.  These data clearly show that diesel fuel prices more than doubled in the region 
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between 2005 and 2008 and approached $6 per gallon in the Bristol Bay area in 2008.  These increases 
have likely had a severe impact on the variable costs of all fishing operations in the region.  While it is 
true that some fuel is purchased by the groundfish fleet in other areas, such as Seattle, there is, at present, 
no comprehensive accounting of costs or expenditures in the groundfish fishery that would allow analysis 
of actual fuel consumption and costs.   
 
Projecting how changes in running time would affect fuel costs depends on how much fuel must be 
burned per unit catch.  While it is not possible to place a numerical estimate on this factor, it is reasonable 
to conclude that, on average, total fuel consumption would potentially increase relative to the status quo 
under each of the proposed alternatives.   
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Fig. 0-1 Representative Diesel Fuel Costs from western Alaska, 2001-2008 ($/gallon) 
 
What economists refer to as the ‘opportunity cost’ of labor is another variable cost that may under the 
alternatives.  Measures that increase fishing time would reduce the time available for other activities, and, 
in so doing would impose a cost on fishermen.  The contemplated measures may increase the time 
required for fishing in affected fisheries.  As noted elsewhere, PIBKC rebuilding closures may increase 
transit time to and from fishing grounds; they may force fishermen to fish on grounds with lower CPUE, 
thus increasing the time required to harvest any given amount of fish; or they may force fishermen to 
learn new fishing grounds, thus increasing fishing time, at least initially.  Because fishing crew members 
are generally paid with shares of an operation's net (or modified gross) revenues, the additional time spent 
at sea as a result of these measures may actually decrease crew earnings, if the operating expenses of the 
fishing vessel increase.  
 
This opportunity cost is also reflected in lost time, which reduces the individual’s opportunities to engage 
in other activities and is treated as a cost in economic benefit/cost analysis.  The limitations of available 
models for predicting how fishing operations would behave, given the constraints, and the limited amount 
of cost information available for fishing operations, makes it impossible to make quantitative estimates of 
the change in fishing hours or days associated with these alternatives, or to make monetary estimates of 
the changes in associated opportunity costs.  
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Based on information provided by the industry at public meetings and through individual contacts, as well 
as the professional judgment of the preparers of this RIR, seven categories of costs were defined for 
consideration, as follows:  
 

• Increased travel costs 
• Costs of learning new grounds 
• Reduced groundfish CPUE due to less concentrated target stocks;  
• Potential gear conflicts  
• Effects on processors (floating or shoreside) built for higher throughput  
• Safety impacts (addressed separately below in section 1.4.3) 

Increased Travel Costs 
 
Running to the remaining open fishing areas, prospecting for harvestable concentrations of target species, 
then (depending on operating mode) running back to port with raw catch or product would, as previously 
noted, require increased expenditures of fuel and other consumable inputs, as well as more time on the 
water (i.e., trips may be longer, and all variable operating costs and wear and tear on equipment and crew 
would increase).  These changes in fleet operating patterns would likely require a greater total number of 
days for a given vessel to take its share of the available TAC, other things being equal. 
 

Costs of Learning New Grounds  
It is axiomatic that fishermen fish when and where they believe the fish are most valuable and most 
readily available.  The area closure provisions would compel operators to alter the pattern of operations 
they would voluntarily choose to undertake as profit maximizing entities.  That is, in many instances, 
fishermen would be required to fish on grounds with which they may be unfamiliar.  Fishermen would 
face a learning curve on these new grounds.  They would have to become accustomed to a new physical 
geography underwater and perhaps more extreme and/or exposed sea surface conditions, to new fish 
locations, behaviors, and habits, and, importantly, to new patterns of bycatch.   
 
While fishermen learn to operate within these new parameters, they would likely incur increased 
operating costs.  Gear could be more frequently lost or damaged, CPUE would likely be lower, and 
bycatch of other species could be higher.  Higher bycatch, especially of PSC species, could force early 
closures of fishing grounds, and with fewer optional open areas available, it would be more difficult (and, 
thus, more costly) for operators to voluntarily move off hot spots to reduce or avoid bycatch of prohibited 
species.   
 

Reduced CPUE Due to Less Concentrated Target Stocks 
The economic, operational, and socioeconomic response of individual operators may take several forms 
following adoption of an area closure.  For example, anecdotal information supplied by the industry in 
public meetings and through individual contacts suggests that CPUE may decline, in some cases 
substantially, as a result of significant fishing effort being forced into unfamiliar or unfavorable areas.  
The effect of these declines would not likely be uniformly distributed across each management area, gear 
type, processing mode, or vessel size category and, thus, would carry with them very different 
implications for profitability, economic viability, and sustained participation in these fisheries.  

Potential Gear Conflicts 
Concerns have been expressed, from a variety of sources, about the adverse economic effects associated 
with forcing gear-specific effort out of traditional operating areas and into proximity with other gear 
groups and/or target fisheries.  Trawl gear, pot gear, and hook and line gear are incompatible when fished 
simultaneously in a given area.  Gear damage or loss is a common outcome when these competing fishing 
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technologies come into contact with one another on the fishing grounds.  Each gear group perceives itself 
as facing unique operating challenges with respect to such conflicts.  For example, Pacific cod hook and 
line fisheries occur north of the Pribilof Islands at the same time that bottom trawl fisheries target 
flathead, yellowfin, and rock sole in the same area.  By voluntarily isolating themselves in well defined 
and generally recognized areas, they insulate themselves from the high cost and frustration associated 
with gear conflicts (loss of hook and line gear and catch).  If an area closure forced incompatible gear 
types to operate in the same area then fishing grounds gear conflicts could emerge.  The likelihood of 
occurrence and magnitude of any such conflict is speculative at this time.  

Effects on Processors Built for Higher Throughput 
If CPUEs decline and fishing is more geographically dispersed the aggregate rate of catch could slow.  
This implies that the rate of delivery to processors would also decline.  Because existing processing plant 
capacity has been built, in many cases, for peak through-put (i.e., to maximize the rate at which catch is 
received and processed in response to the race-for-fish on the grounds), lower and slower deliveries may 
not supply sufficient quantities of raw fish for the largest plants to operate profitably.  Many plants have 
been designed, configured, and operated to exploit economies-of-scale in production.  They are designed 
to move an optimal volume of fish through the processing plant at the most efficient, most cost effective 
rate, given the capacity of the facility and expectations of catch and delivery rates from the catcher-vessel 
fleet.  If operated at rates that significantly deviate from those for which the plant was designed, these 
economies would be lost, and a plant could become unprofitable to operate.  
 

1.4.3 Safety Impacts 

Commercial fishing is a dangerous occupation.  Lincoln and Conway, of the National Institute of 
Occupational Safety and Health (NIOSH), estimate that, from 1991 to 1998, the occupational fatality rate 
in commercial fishing off Alaska was 116 persons per 100,000 full time equivalent jobs, or about 
26 times the national average of 4.4/100,000 (Lincoln and Conway 1999).  Fatality rates were highest for 
the Bering Sea crab fisheries.  Groundfish fishing fatality rates, at about 46/100,000, were the lowest of 
the major fisheries identified by Lincoln and Conway.  Even this relatively lower rate was about ten times 
the national average (Lincoln and Conway 1999).   
 
During most of the 1990s, commercial fishing appeared to become relatively safer.  While annual vessel 
accident rates remained comparatively stable, annual fatality per incident rates (case fatality rates) 
dropped.  The result was an apparent decline in the annual occupational fatality rate.  From 1991 to 1994, 
the case fatality rate averaged 17.5% per year; from 1995 to 1998 the rate averaged 7.25% per year.  
Lincoln and Conway report that, “The reduction of deaths related to fishing since 1991 has been 
associated primarily with events that involve a vessel operating in any type of fishery other than crab.” 
(Lincoln and Conway 1999, page 693.)  Lincoln and Conway described their view of the source of the 
improvement in the following quotation.  “The impressive progress made during the 1990s, in reducing 
mortality from incidents related to fishing in Alaska, has occurred largely by reducing deaths after an 
event has occurred, primarily by keeping fishermen who have evacuated capsized (sic.) or sinking vessels 
afloat and warm (using immersion suits and life rafts), and by being able to locate them readily, through 
electronic position indicating radio beacons” (Lincoln and Conway 1999, page 694).   
 
There could be many explanations for this improvement.  Lincoln and Conway point to improvements in 
gear and training, flowing from provisions of the Commercial Fishing Industry Vessel Safety Act of 1988 
that were implemented in the early 1990s.  Other causes may be improvements in technology and in 
fisheries management.  Technological improvements may include advances in Emergency Position 
Indicating Radio Beacon (EPIRB, sometimes also called an ELT or Emergency Locator Beacon) 
technology.  Current 406 MHz EPIRBs are more effective as a means of communicating distress than the 
121.5 MHz EPIRBs in use in the early 1990s, in that they now transmit a unique identification code in 



 

PIBKC Rebuilding Plan  
Draft RIR/IRFA – March 2010 

 

20

addition to position information, which allows USCG personnel ashore to quickly identify the vessel, use 
point of contact telephone numbers, and more effectively filter out false alarms.   
 
Fishery management changes have included the introduction of individual quotas for halibut and 
sablefish, actions that have dramatically slowed the historically frenetic pace of these fisheries.  The 
introduction of co-ops in the pollock fisheries in 1999 and 2000 is not reflected in these statistics. 
Rationalization of the pollock fishery in the BSAI, however, may have furthered safety improvements.  
The Lincoln-Conway study implies that safety can be affected by management changes that affect the 
vulnerability of fishing boats, and thus the number of incidents, and by management changes that affect 
the case fatality rate.  These may include changes that affect the speed of response by other vessels and 
the USCG.  Starting in 1997, the Coast Guard’s Seventeenth District instituted a practice of forward 
deploying a long range search helicopter to Cold Bay, Alaska, to improve agency response time during 
the Bristol Bay red king crab fishery.  This practice was expanded in 1998 to cover the opilio crab fishery.  
In 1999, approximately 11 lives were saved, in a 6-day period of extreme weather, when the forward 
deployed helicopter responded to several vessel sinkings and other marine casualties in short order.   
 
In this RIR, several safety-related issues have been considered with respect to the alternatives.  These 
include the following: 

1. Fishing farther offshore, 
2. Reduced profitability, and  
3. Changes in risk. 

Fishing Farther Offshore 
Changes in fishery management regulations that result in vessels, particularly smaller vessels, operating 
farther offshore appear likely to increase the risk of property loss, injury to crew members, and loss of 
life.   Weather and ocean conditions in the BSAI are among the most extreme in the world.  The region is 
remote and sparsely populated, with relatively few developed ports.  The commercial fisheries are 
conducted over vast geographic areas.  While many vessels in these fisheries are large and technologically 
sophisticated, some are relatively small vessels with limited operational ranges.  

Reduced Profitability 
Proposed restrictions on fishing to minimize PIBKC bycatch could reduce the profitability of some 
operations, especially many of the smaller operations.  Reduced profitability could be an indirect cause of 
higher accident rates.  For example, fishermen facing a profit squeeze could defer needed maintenance on 
vessels and equipment, reduce operating costs by cutting back on safety expenditures, or scale back the 
size of their crew in order to reduce crew share expenses.  Remaining crew would have expanded 
responsibilities and could risk greater fatigue, increasing the likelihood of accidents.  Finally, these 
operators could decide to fish more aggressively, even in marginal conditions, in an effort to recoup lost 
revenues.  These factors may affect the incident rate and the case fatality rate, as well.   

Changes in Risk 
Each of the factors described above increase risk.  On the other hand, the potential for increased risk may 
be offset to some extent by changes in fleet behavior.  An increase in risk effectively increases the cost of 
each additional day of fishing that, in turn, may contribute to reduced levels of participation (e.g., fewer 
fishing days) by smaller vessels.  Very little is known about factors that might increase risk, or that might 
offset risk increases, for fishermen in the North Pacific and Bering Sea.  Even the best estimates of 
statistics as fundamental as the occupational fatality rate are not precise, and are not available at all for 
recent years.  Rough estimates of the relative ranking of occupational fatality rates in different fisheries 
are known.  Little more than qualitative speculation is available concerning the factors that affect the rates 
in the different fisheries, however.  Available information does not permit quantitative modeling of 
changes in these rates in response to changes in fishery management regulations.  These changes in 
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fishing behavior and patterns could lead to an increased level of risk to vessels and crews, albeit an 
increase that cannot be empirically estimated. 
 

1.4.4 Product Quality, Markets, & Consumers 

This section will be completed prior to initial Council review and is not available for preliminary review 
 

1.4.5 Impacts on Fishery Dependent Communities 

This section will be completed prior to initial Council review and is not available for preliminary review 
 

1.4.6 Potential Forgone State and Local Tax Revenues 

This section will be completed prior to initial Council review and is not available for preliminary review 
 
 

1.4.7 Management & Enforcement Costs 

This section will be completed prior to initial Council review and is not available for preliminary review 
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2.0 INITIAL REGULATORY FLEXIBILITY 
ANALYSIS 

2.1 The Purpose of an IRFA 

The Regulatory Flexibility Act (RFA), first enacted in 1980, was designed to place the burden on 
the government to review all regulations to ensure that, while accomplishing their intended 
purposes, they do not unduly inhibit the ability of small entities to compete.  The RFA recognizes 
that the size of a business, unit of government, or nonprofit organization frequently has a bearing 
on its ability to comply with a Federal regulation.  Major goals of the RFA are: (1) to increase 
agency awareness and understanding of the impact of their regulations on small business, (2) to 
require that agencies communicate and explain their findings to the public, and (3) to encourage 
agencies to use flexibility and to provide regulatory relief to small entities.  The RFA emphasizes 
predicting impacts on small entities as a group distinct from other entities and on the 
consideration of alternatives that may minimize the impacts while still achieving the stated 
objective of the action.   
 
On March 29, 1996, President Clinton signed the Small Business Regulatory Enforcement 
Fairness Act.  Among other things, the new law amended the RFA to allow judicial review of an 
agency’s compliance with the RFA.  The 1996 amendments also updated the requirements for a 
final regulatory flexibility analysis, including a description of the steps an agency must take to 
minimize the significant economic impact on small entities.  Finally, the 1996 amendments 
expanded the authority of the Chief Counsel for Advocacy of the Small Business Administration 
(SBA) to file amicus briefs in court proceedings involving an agency’s violation of the RFA. 
 
In determining the scope, or ‘universe’, of the entities to be considered in an IRFA, NMFS 
generally includes only those entities that can reasonably be expected to be directly regulated by 
the proposed action.  If the effects of the rule fall primarily on a distinct segment, or portion 
thereof, of the industry (e.g., user group, gear type, geographic area), that segment would be 
considered the universe for the purpose of this analysis.  NMFS interprets the intent of the RFA to 
address negative economic impacts, not beneficial impacts, and thus such a focus exists in 
analyses that are designed to address RFA compliance. 
 
Data on cost structure, affiliation, and operational procedures and strategies in the fishing sectors 
subject to the proposed regulatory action are insufficient, at present, to permit preparation of a 
“factual basis” upon which to certify that the preferred alternative does not have the potential to 
result in “significant adverse impacts on a substantial number of small entities” (as those terms 
are defined under RFA).  
Because, based on all available information, it is not possible to ‘certify’ this outcome, should the 
proposed action be adopted, a formal IRFA has been prepared and is included in this package for 
Secretarial review. 
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2.2 What is required in an IRFA? 

Under 5 U.S.C., Section 603(b) of the RFA, each IRFA is required to contain: 
 A description of the reasons why action by the agency is being considered; 
 A succinct statement of the objectives of, and the legal basis for, the proposed rule; 
 A description of and, where feasible, an estimate of the number of small entities to which the 

proposed rule will apply (including a profile of the industry divided into industry segments, if 
appropriate); 

 A description of the projected reporting, record keeping and other compliance requirements 
of the proposed rule, including an estimate of the classes of small entities that will be subject 
to the requirement and the type of professional skills necessary for preparation of the report 
or record; 

 An identification, to the extent practicable, of all relevant Federal rules that may duplicate, 
overlap or conflict with the proposed rule; 

 A description of any significant alternatives to the proposed rule that accomplish the stated 
objectives of the proposed action, consistent with applicable statutes, and that would 
minimize any significant economic impact of the proposed rule on small entities.  Consistent 
with the stated objectives of applicable statutes, the analysis shall discuss significant 
alternatives, such as: 

 
1. The establishment of differing compliance or reporting requirements or timetables 

that take into account the resources available to small entities; 
2. The clarification, consolidation, or simplification of compliance and reporting 

requirements under the rule for such small entities; 
3. The use of performance rather than design standards; 
4. An exemption from coverage of the rule, or any part thereof, for such small entities. 

 
 

2.3 What is a small entity? 

The RFA recognizes and defines three kinds of small entities: (1) small businesses, (2) small non-
profit organizations, and (3) small government jurisdictions. 
 
Small business.  Section 601(3) of the RFA defines a ‘small business’ as having the same 
meaning as ‘small business concern’, which is defined under Section 3 of the Small Business Act.  
‘Small business’ or ‘small business concern’ includes any firm that is independently owned and 
operated and not dominant in its field of operation.  The SBA has further defined a “small 
business concern” as one “organized for profit, with a place of business located in the United 
States, and which operates primarily within the United States or which makes a significant 
contribution to the U.S. economy through payment of taxes or use of American products, 
materials or labor…  A small business concern may be in the legal form of an individual 
proprietorship, partnership, limited liability company, corporation, joint venture, association, trust 
or cooperative, except that where the firm is a joint venture there can be no more than 49 percent 
participation by foreign business entities in the joint venture.” 
 
The SBA has established size criteria for all major industry sectors in the United States, including 
fish harvesting and fish processing businesses.  A business involved in fish harvesting is a small 
business if it is independently owned and operated and not dominant in its field of operation 
(including its affiliates) and if it has combined annual receipts not in excess of $4.0 million for all 
its affiliated operations worldwide.  A seafood processor is a small business if it is independently 
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owned and operated, not dominant in its field of operation, and employs 500 or fewer persons on 
a full-time, part-time, temporary, or other basis, at all its affiliated operations worldwide.  A 
business involved in both the harvesting and processing of seafood products is a small business if 
it meets the $4.0 million criterion for fish harvesting operations.  Finally, a wholesale business 
servicing the fishing industry is a small business if it employs 100 or fewer persons on a full-time, 
part-time, temporary, or other basis, at all its affiliated operations worldwide. 
 
The SBA has established “principles of affiliation” to determine whether a business concern is 
“independently owned and operated.”  In general, business concerns are affiliates of each other 
when one concern controls or has the power to control the other, or a third party controls or has 
the power to control both.  The SBA considers factors such as ownership, management, previous 
relationships with or ties to another concern, and contractual relationships, in determining 
whether affiliation exists.  Individuals or firms that have identical or substantially identical 
business or economic interests, such as family members, persons with common investments, or 
firms that are economically dependent through contractual or other relationships, are treated as 
one party with such interests aggregated when measuring the size of the concern in question.  The 
SBA counts the receipts or employees of the concern whose size is at issue and those of all its 
domestic and foreign affiliates, regardless of whether the affiliates are organized for profit, in 
determining the concern’s size.  However, business concerns owned and controlled by Indian 
Tribes, Alaska Regional or Village Corporations organized pursuant to the Alaska Native Claims 
Settlement Act (43 U.S.C. 1601), Native Hawaiian Organizations, or Community Development 
Corporations authorized by 42 U.S.C. 9805 are not considered affiliates of such entities, or with 
other concerns owned by these entities solely because of their common ownership. 
 
Affiliation may be based on stock ownership when, (1) a person is an affiliate of a concern if the 
person owns or controls, or has the power to control 50 percent or more of its voting stock, or a 
block of stock which affords control because it is large compared to other outstanding blocks of 
stock, or (2) if two or more persons each owns, controls or has the power to control less than 50 
percent of the voting stock of a concern, with minority holdings that are equal or approximately 
equal in size, but the aggregate of these minority holdings is large as compared with any other 
stock holding, each such person is presumed to be an affiliate of the concern.   
 
Affiliation may be based on common management or joint venture arrangements.  Affiliation 
arises where one or more officers, directors, or general partners, controls the board of directors 
and/or the management of another concern.  Parties to a joint venture also may be affiliates.  A 
contractor and subcontractor are treated as joint ventures if the ostensible subcontractor will 
perform primary and vital requirements of a contract or if the prime contractor is unusually reliant 
upon the ostensible subcontractor. All requirements of the contract are considered in reviewing 
such relationship, including contract management, technical responsibilities, and the percentage 
of subcontracted work. 
 
Small organizations.  The RFA defines “small organizations” as any not-for-profit enterprise that 
is independently owned and operated and is not dominant in its field. 
 
Small governmental jurisdictions.  The RFA defines small governmental jurisdictions as 
governments of cities, counties, towns, townships, villages, school districts, or special districts 
with populations of fewer than 50,000. 
 

2.4 Reason for considering the action 

The Council has not yet defined a problem statement for the proposed action. 
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2.5 Objectives of, and legal basis for, the proposed action 

Under the Magnuson-Stevens Act, the United States has exclusive management authority over all 
living marine resources found within its EEZ.  The management of marine fishery resources is 
vested in the Secretary of Commerce, with advice from the Regional Fishery Management 
Councils.  The Bering Sea groundfish fishery in the EEZ off Alaska is managed under the BSAI 
FMP.   
 
Statutory authority for measures designed to reduce bycatch is specifically addressed in Sec. 
600.350 of the Magnuson-Stevens Act.  That section establishes National Standard 9—Bycatch, 
which directs the Councils to minimize bycatch and to minimize mortality of bycatch when it 
cannot be avoided.   
 
The dual objectives of the proposed action are to reduce PIBKC bycatch, to the extent 
practicable, in the BSAI groundfish fisheries in compliance with National Standard 9 of the 
Magnuson-Stevens Act and, further, to comply with National Standard 1 of the Magnuson-
Stevens Act which requires that conservation and management measures prevent overfishing 
while achieving, on a continuing basis, the optimum yield from each fishery for the United States 
fishing industry.   
 

2.6 Number and description of small entities regulated by the 
proposed action  

The proposed action(s) being considered by the Council apply only to those entities that 
participate in the directed groundfish fishery in the proposed closure areas of the BS.  These 
entities include the American Fisheries Act (AFA) affiliated pollock fleet and the six western 
Alaska Community Development Quota (CDQ) organizations that presently receive CDQ 
allocations of BS pollock as well as some Open Access fishery participants. 
 
The RFA requires a consideration of affiliations between entities for the purpose of assessing if 
an entity is small.  The AFA pollock cooperatives in the BS are an important type of affiliation.  
Some of the entities directly affected by the proposed action are members of AFA co-ops in 2008, 
and therefore, are “affiliated” and are considered to be large entities for RFA purposes.  The six 
CDQ organizations potentially directly regulated by the proposed action are considered to be 
small entities for RFA purposes.  In addition, preliminary analysis of revenue from BSAI sources 
indicates that small entities are potentially affected by the proposed action.  However, complete 
analysis of revenue from all sources, which is presently underway,  must be completed prior to 
making a determination of the numbers of potentially affected small entities.  Thus, the 
determination of potentially affected small entities is not available for preliminary review by the 
Council and will be made available for initial review.    
 

2.7 Recordkeeping and reporting requirements  

The action alternatives involve regulatory closure areas to groundfish fishing.  These closure 
areas would not invoke additional recordkeeping and reporting requirements as vessels operating 
in the groundfish fisheries presently must maintain the same catch accounting records as would 
be required under the action alternatives.   
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2.8 Federal rules that may duplicate, overlap, or conflict with 
proposed action  

At present, NMFS is preparing a Biological Opinion (BIOP) regarding the status of Steller Sea 
Lion (SSL) stocks in the BSAI.  It is unclear at present whether the SSL BIOP will require 
additional protection measures around the Pribilof Islands.  It is anticipated that the BIOP will be 
published prior to Council initial review of the proposed actions and, thus, it is anticipated that 
additional information or an duplication, overlap, or conflict between the proposed action and 
SSL protection measures will be available for initial review.   
 

2.9 Description of significant alternatives to the proposed action 

Chapter 2 of the associated EA describes in detail the alternative under consideration, as well as 
those which have been considered but eliminated.  Once a preferred alternative is chosen, this 
section will identify and describe any significant alternatives to the proposed action that (1) meet 
the action objectives and (2) imposed smaller adverse economic impacts on the identified directly 
regulated entities.  
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