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To All Interested Government Agencies and Public Groups: 

Under the National Environmental l?olicy Act, an environmental 
review has been performed on the following action. 

TITLE: Environmental Assessment for Amendment 58 to the 
Fishery Management Plan for the Groundfish 
Fishery of the Bering Sea and Aleutian Islands 
Area · 

LOCATION: Federal Waters of the Bering Sea and Aleutian 
Islands 

SUMMARY: Amendment 58 will reduce the annual trawl bycatch 
limits for Chinook salmon and will revise the 
Chinook Salmon Savings Area (CHSSA) in the Bering 
Sea and Aleutian Islands management area (BSAI). 
Amendment 58 will: (1) reduce the chinook salmon 
bycatch limit from 46,000 salmon ta 29,000 salmon 
aver a 4-year period, (2) implement year-round 
accounting of chinook 5almon bycatch in the 
pollack fishery beginning on January 1 of each 
year, (3) revise, the -boundaries of the CHSSA, and 
(4) set new CHSSA closure dates, The intended 
effect of this amendment is to reduce trawl 
bycatch of chinook salmon in the BSAI. 

RESl?ONSIBLE 
OFFICIAL: 

Steven Pennoyer , 
Regional Administrator 
Alaska Region 
National Marine Fisheries Service 
P.O. Box 21668 
Juneau, AK 99802 
Phone: 907-586-7221 

The environmental review process l.ed us to conclude that this 
action will not have a significant impact on l;he environment. 
Therefore, an environmental i.mpact statement was not prepared, 
A copy of the finding of no significant impact, including the 
environmental- assessment, is enclosed for your information. 
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Also, please send one copy of your comment to me in Room 5805, 
PSI?, U.S. Department of Commerce, Wash1ngton, D.C. 20230. 

Sincerely, 

s~::fme:~ir 
Susan B. Fruchter 
Director of the Office of Policy 

·and Strategic Planning 
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ENVIRONMENTAL ASSESSMENT/REGULATORY IMPACT REVIEW/ 
INITIAL REGULATORY FLEXIBILITY ANALYSIS 

for 

An Amendment to Further Reduce Chinook Salmon Bycatch in Groundfish Trawl Fisheries of the Bering 
Sea and Aleutian Islands Area 

Amendment 58 to the Fishery Management Plan for Bering Sea and Aleutian Islands Area 

Date: September 29, 1999 

Lead Agency: National Marine Fisheries Service 
Alaska Regional Office 
Juneau, Alaska 

and the 
Alaska Fisheries Science Center 
Seattle, Washington 

Responsible Official: Steven Pennoyer 
Regional Administrator 
Alaska Regional Office 

For Further Information 
Contact: 

Alaska Regional Office 
P.O. Box 21668 
Juneau, Alaska 99802 

Abstract: In September, 1997, the Yukon River Drainage Fisheries Association submitted a proposal to 
lower the chinook salmon PSC limit which triggers the closure of the Chinook Salmon Savings Area 
(CHS SA) in the Bering Sea. This proposal identified the current bycatch limit of 48,000 chi nook salmon 
as inadequate and not.effective in reducing chinook salmon bycatch. This is compounded by the fact that 
the a closure would only occur before April J5, after this date the CHSSA is open regardless of the chinook 
salmon bycatch for that year. This analysis examines a range ofalternatives intended to: reduce the overall 
bycatch ofchinook salmon; alter the area included in the CHSSA so that only areas of high bycatch will be 
included in closures; and determine seasonality and source of bycatch by fishing sector. Economic issues 
include forgone benefits by Alaskan coastal communities from intercepted salmon and increased CPUE for 
vessels after a limit is reached and a closure is implemented. 
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E:i::ecutive Summary 

The Magnuson-Stevens Act amendments emphasized the importance of bycatch effects, on achieving 
sustainable fisheries. National Standard 9 mandates that conservation and management measures shall, to 
the extent practicable: (1) further reduce bycatch; and (2) to the extent bycatch cannot be avoided, minimize 
the mortality ofsuch by catch. This Environmental Assessment/Regulatory Impact Review/Initial Regulatory 
Flexibility Analysis (EA/RlR/IRF A) addresses a proposal to further reduce the incidental bycatch ofchi nook 
salmon in the groundfish trawl fisheries ofthe Bering Sea and Aleutian Islands. The following alternatives 
were examined: 

Alternative 1: No Action . 
. Trawling is prohibited in the Chinook Salmon Savings Areas through April 15 upon attainment of 
a bycatch limit of 48,000 chinook salmon in the BSA!. 

Alternative 2: 
Include salmon taken after April 15 towards the bycatch limit of 48,000 chinook salmon. The 
Chinook S_almon Savings Areas would close upon attainment of the bycatch limit, whenever this 
would occur. Hence these areas could close, or remained closed, during later pollock seasons. 

Alternative 3: 
Reduce the PSC limit to 36,000 chi nook salmon in the BSA!. Trawling would be prohibited in the 
Chinook Salmon Savings Areas through April 15 upon attainment of a bycatch limit of 36,000 
chinook salmon in the BSA!. 

Option I (applicable to Alternatives 2 and 3): Seasonally allocate the PSC limit, such that there are 
separate triggers for the pollack seasons. 

Option 2 (applicable to Alternatives 2 and 3): Begin accounting towards the PSC limit at the start 
of the fall pollock season (currently September 1, or the 'B' season), with the amount carried over 
to the next pollock 'A' season. 

Alternative 4: 
Annual closure of specific "hot spot" blocks. These specific blocks are the five contiguous blocks 
ofthe current Chinook Salmon Savings Area that in the vicinity ofUnimak Island. These have been 
identified in the document as 200, 201, 202, 227, 228, and 254. Block 20 I has been further 
subdivided in half east to west and labeled as 997 (the eastern half) and 998 (the western half). 

Option I: Consider a seasonal closure of the five blocks. 

Option 2 (applicable to Alternative 4 and Option I): The closure would only apply to the pollack 
fisheries although chinook salmon bycaught in all trawl fisheries would apply toward a cap if in 
effect. 

Alternative 5: (Preferred) 
Alternative 5 would combine elements ofAlternatives 2, 3, and 4. Specifically, the chinook salmon 
bycatch cap would be reduced incrementally from 41,000 to 29,000 over three years beginning in 
the year 2000(the phase-in schedule would be as follows: year2000=4 l ,000chinook salmon; 200 I= 
37,000; 2002=33,000; 2003=29,000). Accounting for the cap would begin January I and continue 
year-round. Non-pollock fisheries would be exempt from the closure and those fisheries' chinook 
PSC bycatch would not be counted toward the PSC limit. This is a change from the status quo. 
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Currently, all chinook salmon bycaught are counted towards the PSC limit. Tlie two Pribilof blocks 
would be deleted from the CHSSA closure area, and block 226 would be added. In the event the 
PSC limit is reached before April 15, the chinook savings areas would close immediately to pollack 
fishing. The closure would be removed after April 15, but would then be reinitiated on September 
l. 

The purpose of this action is to reduce the bycatch of chinook salmon in Bering Sea groundfish fisheries. 
Analysis showed that a PSC limit of 36,000 chinook salmon would be a sizeable reduction from recent 
catches (50,000 • 60,000 chinook, Table 2). The pollack fishery was found to harvest the largest and most 
variable amount of chinook salmon of the Bering Sea fisheries. The Pacific cod fishery made up the other 
portion with catches in the range of 5,000 • 7,000 chinook per year. The Council's intent, therefore, was a 
step-wise reduction in the annual catch ofchinook salmon to 36,000. The Council assumed that the Pacific 
cod fishery would take 7,000 chinook a year, therefore the pollack bycatch would then be 29,000 chinook 
salmon. 

Analysis of 1994-1997 observer data indicate that, regardless ofseason or year, the large majority ofchi nook 
salmon have been intercepted in the CHSSA. In the five years examined; the 48,000 PSC limit was reached 
three times, and the 36,000 PSC limit would have been reached in four ofthe five years. A 36,000 PSC limit 
would have reduced the total number ofchinook taken from 7% to 28% {3,000 to 18,000 salmon depending 
on the year and given low bycatch outside the CHSSA). In 1998, approx_imately 60,000 chinook were 
intercepted and both PSC limits were exceeded. 

An accounting year beginning September I, as suggested by Option 2 of Alternative 3, would better agree 
with the biology of the salmon in the Bering Sea. This is because juvenile salmon (those primarily taken as 
hycatch) enterthe Bering Sea to feed in the autumn and remain throughout the winter, later moving to other 
areas in the summer. IfOption 2 had been in place, the 48,000 chi nook PSC limit would have been reached 
in one of the five years (4 accounJing years) examined. In the 1997-1998 accounting year, both the 36,000 
PSC limit and the 48,000 PSC limits would have been reached 1/31/98 and 2/21/98, respectively. The 
potential cost ofadopting Option 2 would be that chinook salmon taken in the 'B' season could impact the 
'A' season by closing the CHSSA, an area that accounts for a relatively large portion of the 'A' season 
pollack catch, when the pollock are of greatest value valuable, Most of the pollack catch has been taken 
from the CHSSA during the 'A' season, but in the 'B' season, most ofthe pollack catch comes from outside 
the CHSSA. 

The analysis also indicated that the current CHSSA could be modified slightly. There tends to be high 
byc-atch in the vicinity ofthe Pribiloflslands, but bycatch within specific blocks is not consistent. It appears 
from recent data that the two block area near the Pribiloflslands has not had high bycatch rates of chinook 
salmon. Hence, these two blocks could be removed from the CHSSA. Alternatively, additional blocks, one 
which is made up mostly of land on Unimak Island, showed consistently high bycatch of chinook salmon. 
Consideration should he given to adding this block, or perhaps other blocks, to the CHSSA. 

A simulated closure of the various "hotspot" blocks (Alternative 4) in different combinations caused 
variations in the bycatch patterns in the remaining open blocks. In the pollack fisheries, with the exception 
of 1995 when few chinook salmon were bycaught, the closure of any combination of blocks resulted in 
reductions in predicted chinook salmon bycatch, with greater reductions coincident with larger total area 
closures (more blocks included in the closure). Closur~s of the areas generally caused reductions in the 
bycatch of herring, slight increases in the bycatch of halibut, moderate increases in other (mostly chum) 
salmon byeatch, and large increases in crab hycatch. The closure ofthe blocks to all trawling further reduced 

·the predicted levels ofchinook sahnon bycatch. However, because greater effort is directed into open areas, 
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the closures to all trawling could potentially increase the percentage ofcrab bycatch ofalt species but could 
reduce halibut bycatch levels. 

Under the status quo alternative, given a recent bycatch amount of 59,288 chinook salmon, a potential ex
vessel value of $445,000 could be foregone by users of the chinook salmon resource other than BSA! 
commercial fishermen. Ifone makes a number ofsimplifying assumptions (treated in detail in the RJR) an 
estimate can be made of the potential economic value attributable to chinook salmon bycatch reductions 
under the preferred alternative. For example, the preferred alternative could potentially reduce total chinook 
salmon bycatch in BSA! trawl fisheries by as much as 26,000 chinook salmon annually, with an estimated 
ex-vessel value of perhaps $196,275. 

The costs associated with closures are due to potential foregone groundfish catch, reduced catch per unit 
effort (CPUE), and operational costs ofmoving out ofclosed areas. Fishermen try to fish in areas and ways 
in which they can maximize the returns on their capital; hence, forcing them to fish in non-optimal areas 
could result in lower CPUE and impose other costs. These costs could not be quantified in this analysis, but 
an analysis of CPUE in recent years predicted little change in the number of tows required to take the 
remaining catch outside of the closure areas. A simulation model was employed and the results indicated 
that if the proposed area closures were applied to all trawling, increased crab bycatch could occur, thus 
increasing bycatch costs. 

There were several developments in 1998 which could have impacts on the analysis provided in this 
document. The proposed reductions through the American Fisheries Act in the size ofthe catcher/processor 
fleet, the reallocation ofpollock total allowable catch (TAC) among the mothership, catcher-processor and 
shoreside sectors of the fleet, and authorization of operating cooperatives in each ofthe three major sectors 
will all change the patterns of effort for pollock target fisheries in the Bering Sea. The recent Biological 
Opinion (Section 7 consultation} on the fishing related impacts on Steller sea lions could also cause far
reaching changes in the distribution of pollack fishing effort The consultation identified areas of critical 
hahfrat for Steller sea lions, and the NPFMC has recommended actions to reduce the fishing effort for 
pollock within !his critical habitat, including closure ofthe Aleutian Islands management area to all pollack 
fishing. The NPFMC also recommended spreading effort out in time so that "pulse" fishing periods are 
reduced. The recommended periods are as follows (I} AI, beginning January 20; (2) A2, beginning February 
20; (3) B, beginning August I; and (4) C, beginning September 15. 

The analysis in this document is dependent on historical data to define the most effective measures in 
reducing chinook salmon bycatch. However, the changes discussed above will redistribute effort both 
spatially and temporally and the impacts these changes might have on chinook salmon bycatch are difficult 
to predict. The central blocks in the CHSSA are all located within the Stellar sea lion critical habitat, and 
movement ofeffort out ofthis area could be expected to reduce chinook salmon bycatch. Similarly, fishing 
effort in August would be unlikely to encounter chiilook salmon (although other salmon bycatch might be 
expected to be h_igh}. On the other hand, the beginning of the 'C' season on September 15 will likely 
increase the chances of chinook interceptions. 

None of the alternatives are expected to have a significant impact on endangered, threatened, or candidate 
species, and none of the alternatives would affect takes of marine mammals. Actions taken to control 
chinook salmon bycatch in BSAJ trawl fisheries will not alter the harvest of groundfish, but will reduce the 
incidental bycatch of chinook salmon. In sections I .3.3 and 2.2 the origin of chinook salmon bycaught in 
BSA! trawl fisheries are discussed. Unfortunately, limited data are available to accurately describe the 
composition of this bycatch. However, information that has be.en analyzed such as coded wire returns, 
scales, and other methods, reveals that a very small fraction of the entire population of chinook salmon in 
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the BSA! is composed of ESA listed salmon. NMFS presently is working under a biological opinion ofno 
jeopardy regarding the take of certain ESA listed salmon (section 2.2). It is likely that a reduction in the 
overall take of chinook salmon in the BSA! would also reduce the prohability that an ESA listed chinook 
salmon would be intercepted. Since the date ofthe last biological opinion on Pacific Northwest salmon, new 
salmon stocks have been added to the list of endangered or threatened species. 

None of the alternatives is expected to result in a "significant regulatory action" as defined in E.O. 12866. 

None of the alternatives is likely to significantly affect the quality of the human environment, and the 
preparation of an environmental impact statement for the proposed action is not required by Section 
I 02(2XC) of the National Environmental Policy Act or its implementing regulations. 

1.0 INTRODUCTION AND BACKGROUND 

The groundfish fisheries in the Exclusive Economic Zone (EEZ) (3 to 200 miles offshore) off Alaska are 
managed under the Fishery Management Plan for the Groundfish Fisheries of the Gulf of Alaska and the 
Fishery Management Plan for the Groundfish Fisheries of the Bering Sea and Aleutian Islands Area. Both 
fishery management plans (FMP) were developed by the North Pacific Fishery Management Council 
(Council) under the Magnuson Fishery Conservation and Management Act (Magnuson Act). The Gulf of 
Alaska (GOA) FMP was approved by the Secretary of Commerce and become effective in 1978 and the 
Bering Sea and Aleutian Islands Area (BSA!) FMP become effective in 1982. 

Actions taken to amend FMPs or implement other regulations governing the groundfish fisheries must meet 
the rCf!uirements of Federal laws and regulations. In addition to the Magnuson Act, the most important of 
these are the National Environmental Policy Act (NEPA), the Endangered Species Act (ESA), the Marine 
Mammal Protection Act (MMPA ), Executive Order (E.O.) 12866, and the Regulatory Flexibility Act (RF A). 

NEPA, E.O. 12866 and the RFA require a description ofthe purpose and need for the proposed action as well 
as a description of alternative actions which may address the problem. This information is included in 
Section l of this document. Section 2 contains information on the biological and environmental impacts of 
the alternatives as required by NEPA. Impacts on endangered species and marine mammals are also 
addressed in this section. Section 3 contains a Regulatory Impact Review (RIR) which addresses the· 
requirements ofE.O. 12866, that economic impacts of the alternatives be considered. Section 4 contains 
the Initial Regulatory Flexibility Analysis (IRFA) required by the RFA which specifically addresses the 
impacts of the proposed action on small entities .. 

This Environmental Assessment/Regulatory Impact Review/Initial ·Regulatory Flexibility Analysis 
(EA/RIR/IRF A) addresses a proposal to further control the incidental bycatch of chinook salmon in the 
groundfish trawl fisheries of the Bering Sea and Aleutian Islands. 

1.1 Purpose and Need 

The Magnuson-Stevens Act amendments emphasized the importance of bycatch effects on achieving 
sustainable fisheries. National Standard 9 mandates that conservation and management measures shall, to 
the extent practicable: (I) minimize bycatch; and (2) to the extent bycatch cannot be avoided, minimize the 
mortality of such bycatch. In addition, Section 303 of the Act was amended to add bycatch reduction 
incentives as a discretionary provision ofFMPs. This provision reads that any FMP may "include, consistent 
with the other provisions ofthis Act, conservation and management measures that provide harvest incentives 
for participants within each gear group to employ fishing practices that result in lower levels of bycatch or 
in lower levels of the mortality ofbycatch." 
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Amendments to the Act also provide specific direction to the North Pacific Council regarding bycatch 
reduction (Section 313). Subpart (f) reads "In implementing section 303(a)(I l) and this section, the North 
Pacific Council shall submit conservation and management measures to lower, on an annual basis for a 
period of not less than four years, the total amount ofeconomic discards occurring in the fisheries under its 
jurisdiction". Additionally, section 313, subpart (g) provides forthe Council to amend its FMPs to provide 
incentives to reduce bycatch and bycatch rates (Magnuson-Stevens Act). Incentives can include a system 
of fines (up to $25,000 per vessel per season), as \veil as allocations of regulatory discards to individual 
fishing vessels. 

The specific language of the final rule on National Standard guidelines for bycatch, dated May l, 1998 is 
provided below for reference: 

Sec. 600.350 National Standard 9--Bycatch. 

(a) Standard 9. Conservation and management measures shall, to the extent practicable:. 
(l) Minimize bycalch; and 
(2) To the extent hycatch cannot be avoided, minimize the mortality of such bycatch. 

(b) Genera!. This national standard requires Councils to consider the bycatch effects ofexisting and planned conservation 
and management measures. Bycatch can, in two way¾ impede efforts to protect marine ecosystems and achieve sustainable 
fisheries and the fuH benefits they can provide to the Nation, First; bycatch can increase sub~tantially the uncertainty 
concerning total fishing-related mortality, which makes it more difficult to assess the status of stocks, to set the appropriate 
OY and define overfishing levels, and to ensure that OYs are attained and overfishing Jevels are not exceeded, Second, 
bycatch may also preclude other more productive uses of fishery resources. 
(c) Definition-~Bycatch. The term "bycatch" means fish that are harvested in a fishery, but that are not sold or kept for 
personal use. Bycatch includes the discard of whole fish at sea or elsewhere, mduding economic discards and regulatory 
discflfds, and fishing mortality due to an encounter with fishing gea; that does not result in Capture offish (Le., unobserved 
fishing mortality), Bycatch docs not include any fish that legally are retained in a fishery and kept for personal, tribal, or 
cultural use, or that enter commerce through sale, barter, or trade. BycatCh does not include fish released alive under a 
recreational catch-and-release fishery management program. A catch-and-release fishery management program is one in 
which the retention of a particular species is prohiblled. In such a program, those fish relea.sexl alive would not be 
considered bycatch. Bycatch also does not include Atlantic highly migratory species harvested in a commercial fishery that 
a.re not regulatory discards and that arc tagged and released alive under a scientific tag-and~release program established 
by the Secretary. 
(d) Minimizing bycatch and bycatch mortality. The priority under this standard is first to avoid catching bycatch species 
where practicable. Fish that are bycatch and cannot be avoided must, to the extent practicable, be returned to the sea alive. 
Any proposed conservation and management measure that does not give priority.to avoiding the Capture ofbycatch species 
must be supported by appropriate analyses. In their evaluation, the Councils must consider the net benefits to the Nation, 
which include, but are not limited to: Negative impacts on affected stocks; incomes accruing to participants in directed 
fisheries in both thC short and long term; incomes accruing to participants in fisheries that target the hycatch species; 
environmental consequences; non~market values of byca1:ch species, which include non-consumptive uses of bycatch 
species and existence values, as well as recreational values; and impacts on other matlne organisms. To evaluate 
conservation and management measures relatlve to this and other national standards, as well as to evaluate total fishing 
mortality, Councils mustu 

(I) Promote development of a database on bycatch and bycatch mortality in the fishery to the extent practicable. A 
review and, where nccessaf)', improvement of data collection methods, data sources, and applications of data must be 
initiated for each fishery to detennine the amount, type, disposition, and other characteristics of bycatch and bycatch 
mortality in each fishery for purposes of this standard and of section 303{a)(l l) and (12) of the Magnuson~Stevens AcL 
Bycatch should be categorized to focus on management responses necessary to minimize bycatch and bycatch mortality 
to the extent practicable.' When appropriate, management measures, such as at-sea monitoring programs, should be 
developed to meet these information needs. 

(2) For each management measure, assess the effects on the amount and type ofbycatch and bycatch mortality in the 
fishery. Most conservation and management measures can affect the amountsofbycatch or bycatch mortality in a fishery, 
as well as the extent to which further reductions in bycatch are practicable. In analyzing measures. including the status quo, 
Councils should assess the impacts of minimizing bycatch and by catch mortality, as well as c(msistency of the selrcted 
measure with other national standards and applicable la,.vs. The benefits of minimizing bycatch to the extent practicable 
should be identified and an assessment of the impact of the selected measure on bycatch and bycatch mortality provided. 
Due to limitations on the information available, fishery managers may not be able to generate precise estimates of bycatch 
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and bycatch mortality or other effects for each alternative, In the absence of quantitative estimates of the impacts ofeach 
alternative, Councils may use qualitative measures. 

Information on the amount and type ofbycatch should be summarized in the SAFE reports. 
(3) Select measures that, to the extent practicable, will minimize bycatch and bycatch mortality. (i) A determination of 

whether a conservation and management measure minimizes bycatch or bycatch mortality to the extent practicable, 
consistent with other national· standards and maximization ofnet benefits to the Nation, should consider the following 
factors: 

(A) Population effects for the bycatch species. 
(B) Ecological effects due to changes in the bycatch of that species (effects on other species in the ecosystem), 
(C) Changes in the bycatch of other species of fish and the resulting population and ecosystem effects, 
(D) Effects on marine mammals and birds. 
(E) Changes in fishing, processing, disposal, and marketing costs, 
(F) Changes in fishing practices and behavior offisherrnen. · 
(G) Changes in research: administration, and enforcement costs and management effectiveness. 

(H) Changes in the economic, social. or cultural value:offishing activities and nonconsumptive uses offishery resources. 
(I) Changes in the distribution of benefits and costs. 
(J) Social effects. 
(ii) The Councils should adhere to the precautionary approach found in the Food and Agriculture Organization of the 

United Nations (FAO) Code of Conduct for Responsible Fisheries (Article 6.5), which is available from the Director. 
Publications ~ivision, F AO, Viale delle-1:erme di Caracalla, 00100 Rome, Italy, when faced with uncertainty concerning 
any of the factors listed in this paragraph (d)(3). 

(4) Monitor selected management measures. Effects ofimplemented measures should be evaluated routinely. Monitoring 
systems should be established prior to fishing under the selected management measures. Where applicable, plans should 
he developed and coordinated with industry and other concerned organi1..ations to identify opportunities for cooperative 
data coHection1 coordination of data management for cost efflcicn<:y, and avoidance of duplicative effon. 

(e) Other considerations. Other applicable laws, such as the MMPA, the ESA, and the Migratory Bird Treaty Act, require 
that Councils consider the impact of conservation and management measures on living marine resources other than fish; 
Le., marine mammals and birds. 

To comply with these provisions of the Act, the Council .emphasized -the need for additional bycatch 
management measures during the 1997 call for proposals. At the September meeting, the Council initiated 
development ofseveral ofthe proposals received. One ofthe proposals approved for analysis was a proposal 
to lower thechinook salmon bycatch limits that triggers a closure of the Chinook Salmon Savings Areas 
(CHSSA) in the Bering Sea. This proposal, submitted by the Yukon River Drainage Fisheries Association, 
identified the current bycatch trigger of48,000 chinook salmon:as inadequate and not effectively reducing 
chinook salmon bycatch. Additionally, bycatch of chinook salmon after April 15 does not apply towards 
the PSC limit that triggers a closure. 

1.2 Related NEPA Documents 

This EA tiers off the Alaska Groundfish FSEIS (NMFS 1998a) which analyzed the effects of ground fish 
fisheries in the EEZ off Alaska and displayed fishery induced impacts on all aspects ofthe ecosystem. This 
EA also tiers off the Steller sea lion emergency rule EA (NMFS 1999), which analyzed (for the short-term) 
the impacts of implementing the reasonable and prudent alternatives to avoid the likelihood of the pollock 
fisheries off Alaska jeopardizing the continued existence of the western population of Steller sea lions, or 
adversely modifying its critical habitat. This EA also tiers of the 1999 Groundfish Total Allowable Catch 
Specifications EA (NMFS 1998b). 

Fishery management measures being developed concurrently with this proposed action which affectthe trawl 
pollock fisheries throughout some or all of these management areas include: l) Amendment 57 to the FMP 
for the Ground fish Fishery ofthe Bering Sea and Aleutian Islands area to prohibit the use ofnonpelagic trawl 
gear in directed pollack fisheries, 2) American Fisheries Act implementation, and, 3) Steller sea lion 
conservation measures. These actions are explained further below: 
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In June 1998, the Council adopted a fishery management plan amendment (Amendment 57) to the FMP for 
the Groundfish Fishery ofthe Bering Sea and Aleutian Islands that will prohibit the use ofnonpelagic trawl 
gear in the BSA! pollock fishery. A draft Environmental ENRIRJIRFA for this action was prepared and · 
submitted for Secretarialreview June 23, 1998. The proposed rule for Amendment 57 has been submitted 
for Secretarial review and final action on the proposed amendment may take place in the year 2000. In the 
meantime, the same results are being achieved in the directed pollack fisheries by Council action taken 
during the 1999 TAC specification process. None ofthe 1999 pollock TAC in the BSAI pollack fishery was 
allocated to vessels nonpelagic trawl gear. Prohibiting nonpelagic gear from directed pollack fisheries 
affects amounts of crab and halibut bycatch and rates of benthic substrate disturbance. 

On October 21, 1998, the President signed into law the American Fisheries Act (AF A), which imposed major 
structural changes on the BSA! pollack fishery including: I) The buyout ofnine pollock factory trawlers, 
2) major shifts in pollock allocations from the offshore to the inshore and CDQ sectors of the industry, 3) 
a prohibition on entry of new vessels and processors into the BSA! pollock fishery, 4) authorization of 
harvester cooperatives in the inshore, mothership, and offshore sectors, and 5) establishment ofprotections 
for other fisheries. The changes wrought by the AFA have the potential to interact greatly with the proposed 
RPA measures, in both positive and negative ways. Fonnation of fishery cooperatives under the AF A may 
reduce pressure on vessels participating in coops to race with each other to harvest available pollack quotas 
in Bering Sea management areas. However, the AFA-mandated shift in pollockallocations from the offshore 
sector to the less-mobile inshore sector could intensify fishing effort in nearshore areas critical to Steller sea 
lions, in the absence ofmitigating measures. The Council is currently developing management measures to 
implement the provisions ofthe AFA, and an EA/RJRJIRFA for these potential regulations is being prepared. 

The recent Biological Opinion (Section 7 consultation) on the fishing related impacts on Steller sea lions 
couId also cause faNeaching changes in the distribution of pollock fishing effort. The consultation 
identified areas ofcritical habitat for Steller sea lions, and the NPFMC has recommended actions to reduce 
the fishing effort for pollack within this critical habitat. The NPFMC also recommended spreading effort 
out in time so that "pulse" fishing periods are reduced. The recommended periods are as follows (I) Al, 
beginning January 20; (2) A2, beginning February 20; (3) · · 

.B, beginning August 1;.and (4) C, beginning September 
15. NMFS is currently considering Council recommended 
conservation measures and will develop proposed 
rulemaking accordingly, with final rulemaking required 
before the start of the 2000 pollock fishery. 

Number of salmon taken as incidental bycatch 
in BSA! trawl fisheries, 1989-1998. Note that 
>95% ofthe "other" salmon is chum salmon. 

' 

Year Chinook 
Salmon 

Other 
Salmon 

1989 40,354 5,545 

1990 13,990 16,661 

1991 35,766 31,987 

1992 37,372 38,919 

1993 45,964 243,246 

1994 43,636 94,508 

1995 23,079 21,780 

1996 63,179 77,926 

1997 50,2 l 8 67,536 

1998 59,336 70,703 
July 19 9 

1.3 Background 

Salmon are taken incidentally as bycatch in trawl 
fisheries, particularly the midwater pollock fishery.· A 
handful ofchi nook salmon are also taken as bycatch in the 
jig fishery for Pacific cod. Virtually all salmon bycatch is 
chinook salmon and chum salmon, with less than 5% of 
the salmon bycatch comprised of sockeye, pinks, or coho 
salmon. Previous analysis ofbycatch data have indicated 
the bycatch is primarily juvenile salmon that are one or 
two years away from returning to the river of origin as 
adults. The origin of salmon taken as bycatch includes 
rivers in western Alaska, central and southeast Alaska, 
Asia, the Pacific Northwest, and British Columbia. The 
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Asia, the Pacific Northwest, and British Columbia. The number ofsalmon taken incidentally in recent BSA! 
groundfish fisheries is shown in the adjacent table. 

Salmon are listed as a prohibited species in the groundfish fishery management plans, meaning that they 
cannot be kept, and must be returned to the sea as soon as possible with a minimum of injury. However, 
regulations implemented in 1994 prohibited the discard ofsalmon taken as bycatch in BSA! groundfish trawl 
fisheries until the number of salmon has been 
detennined by a NMFS certified observer. The 
intent of these regulations was to provide 
additional information on the magnitude of 
salmon bycatch in these fisheries. Additional 
regulations were adopted to allow voluntary 
retention of salmon for donation to foodbanks. 
Salmon retained for this purpose are processed 
and distributed in a fashion that is easily 
monitored. 

The Council has taken measures to control the 
bycatch of salmon in trawl fisheries. Several 
bycatch "~otspot" areas are closed to fishing if 
too many salmon are bycaught { see adjacent 
figure). The Chum Salmon Savings Area closes 
to all trawling from August I through August 31, 
and remains closed if a bycatch limit of 42,000 "other" salmon is taken within the Catcher Vessel 
Operational Area (CVOA). Trawling is prohibited in the Chinook Salmon Savings Areas through April 15 
upon attainment ofa bycatch limit of48,000 chinook salmon in the Bering Sea and Aleutian Islands Area. 
The location of the 9 blocks included in this area is provided in Figure L Block number 3 of the chinook 
savings area is contained entirely within the CVOA. · 

1.4 Information Used for the Analysis 

This analysis is based on observer data from 1994 through 1997, and on summary information provided by 
. NMFS. A Geographic Information System (GIS) was used to look at when and where the salmon have been 

bye-aught in those four years, and see if the old hot spots hold up, or if there are new hotspots which also 
might deserve attention. In order to look at the effects ofextending the effective date for the current closure, 
we looked at cumulative salmon bycatch over time, estimated ~hen a closure would be triggered, and 
contrasted the salmon bycatch and catch coming out of the closed area after a closure would have been 
triggered, based on 1994 -1997 data. The analysis summarizes the four years ofhistorical data, but does not 
attempt to estimate the foregone catch. The bycatch implications of pushing effort into other areas was 
examined for specific hotspots and various bycatch species. 

l.5 Origins of Chinook Salmon Caught Incidentally in BSAI Groundfish Fisheries 

No stock identification work has been unde'rtaken for chinook salmon since the studies discussed in 
Amendment 21 b. Agencies are currently in the process of collecting genetic samples from streams around 
the Pacific Rim to use as baselines for future genetic work. There has been genetic identification of chum 
salmon taken by trawl fisheries in the Bering Sea .. The previous studies for chinook salmon· identification 
by scale pattern analysis as provided in Amendment 21 bare duplicated below. 

At..• 

-'591 

Bering s,,,, 

, 
SlN 

56N 

.. 
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1985 
Western Alaska 58 % 
Central Alaska 3 % 
Asia (Kamchatka) 39 % 

Western Alaska 60% 
Yukon 17% 
Kuskokwim 24% 
Bristol Bay 29% 

Central Alaska 17% 
Asia 14% 
S.E. Alaska/British Columbia 9% 

groundfish fisheries is Myers and Rogers ( 1988). Salmon scales collected by ground fish observers were 
analyzed to identify the origin ofchinook salmon bycaught in the foreign and joint-venture trawl groundfish 
fisheries in the Bering Sea Exclusive Economic Zone (BEZ) during l 979, 1981 and 1982. The percent origin 
of chinook salmon from various regions and within the Western Alaska region over all three years was: 

The percentages for the Yukon, Kuskokwim and Bristol Bay drainages are not intended to sum to the western 
Alaska total percentage. These percentages were derived through the same analysis used to determine the 
percent of chinook salmon of western Alaska origin, hut with standards for each of these systems used 
separately. When the separate western Alaska systems were included in the analysis, the percentages of 
chinook salmon estimated to be of Central Alaska, Asia, and S.E. Alaska/British Columbia origin varied 
somewhat because the separate western Alaska systems did notsum to the western Alaska total percentage. 
The Central Alaska percentage includes fish from the Karluk, Chignik, Susitna, Kenai and Copper Rivers, 
and the percentage represented by any one of these systems alone would be difficult to determine. 

Several stndies have estimated the origin ofchinook salmon captured in the Japanese mothership fisheries 
for salmon, both in the Bering Sea and in the North Pacific Ocean (Major, et al. I 975, 1977 a,b; Myers et 
al. 1984; Ito et al. 1985; Davis, 1990). Davis (1990) used scale pattern analysis to determine origins of 
chinook salmon near Japanese mothership and landbased driftnet salmon fisheries in l 985 and 1986. Based 
on scales collected in the vicinity ofthe mothership fisheries (noith ofthe Aleutians and between l75°E and 
175°W) the percent origin of immature (age-1.2) chinook salmon was: 

Scale paltem infonnation from 1986 was also analyzed, but the Kamchatka and Yukon standards were similar 
and did not allow an Asian/Western Alaskan origin stock separation (Davis, 1990). 

A previous study ofchinook salmon from the area ofthe Japanese mothership salmon fishery, 1975 to 1981 
(Myers et al., 1987), indicated the following percentage origin ofchinook salmon from the Bering Sea: 
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Western Alaska 70 o/o 
Yukon 48 o/o* 
Kuskokwim 21 %* 
Bristol Bay 14%* 

Central Alaska 10% 
Asia 18% 
S.E. Alaska/British Columbia 2% 

* Not intended to sum to Western 
Alaska total percentage as explained above. 

Davis (1990) cites additional scale pattern studies (Major et al. 1975, 1977a,b) which also indicated "that 
western Alaskan fish predominated in the Bering Sea and that the proportion ofwestern Alaskan fish increased 
to the east." 

Tagging data to determine region of chinook origin have been very limited but tend to corroborate results of 
scale pattern analyses (Myers and Rogers, 1988). Davis states "In summary, the meager information available 
from tagging experiments suggests that chinook in the Bering Sea may be predominantly of western Alaska 
origin and that chinook in the North Pacific Ocean may be a mixture ofNorth American and Asian stocks" 
(Davis, 1990). North Pacific Ocean here refers to the area south ofthe Aleutian Island chain. Although scales 
from chinook salmon are currently being collected by observers, no scale pattern analysis is currently being 
conducted to determine the origin ofchinook salmon bycaught in the groundfish fisheries. Observers are also 
collecting the heads of salmon with clipped adipose fins for potential recovery of coded· wire tags. 

Davis also cites ongoing studies on infection rates by myxosporean brain parasites of chinook salmon 
(Nagasawa and Urawa 1987; Urawa and Nagasawa 1988, 1989; Urawa et al. 1990). Of the two varieties of 
parasite under investigation, the parasite suggested to indicate an Asian origin has not been found in chinook 
salmon captured in the Bering Sea, indicating a prevalence ofNorth American origin fish in the Bering Sea 
(Davis, 1990). 

Myers and Rogers ( 1988) indicated that the predominant ages ofchinook salmon intercepted in the Bering Sea 
groundfish fisheries based on I 979, 1981 and 1982 samples were ages 1.2 and 1.3 (years in fresh water, years 
in salt water, i.e. age L2 = four yearold fish). Age 1.2 chinook accounted for 56% ofthe samples, and age 1.3 
chinook accounted for 26% of the samples. Myers and Rogers speculated that the greatest effect of large 
incidental catches ofages 1.2 and 1.3 chinook salmon offshore on inshore harvests would likely occur I or 2 
years later (or ages 1.3 and I .4). Davis (1990) also found age 1.2 chinook salmon to comprise the major age 
group in research vessel catches (70% and 61 o/o in 1985 and 1986, respectively). 

In general, the majority of chinook salmon encountered in the Bering Sea, whether in directed Japanese 
mothership salmon fisheries or ground fish trawl fisheries, are of western Alaskan origin. There is a general 
tendency for the percentage of western Alaskan chinook to increase moving west to east toward the North 
American continent. However, western Alaskan chinook arc the major component of chinooks caught 
throughout the Bering Sea. These results are indicated by scale pattern analyses, tagging, and parasite· 
information. 
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In addition, although the chinook salmon encountered in the North Pacific Ocean (e.g. south of the Aleutian 
Islands) are primarily of Asian or central Alaska origin (depending on the study), "All studies agreed that 
western Alaska is an importa!ll secondary stock." (Davis, 1990). Chinook salmon of western Alaska origin 
utilize the entire Bering Sea, and to some extent the North Pacific Ocean as their range during the saltwater 
phase of their life. 

The mean percentages of chinook salmon in the Bering Sea estimated to be of western Alaska origin in the ' .
various studies (expressed as a range with lowest and highest values if from multiple areas} are summarized 
as follows: 

Percent Western Alaska 

Major et al. 1975. 58%- 93% 
Myers et al. 1987 . 65%-76% 

. Myers and Rogers. 1988. 53%-72% 
Davis. 1990. 51%-62% 

l.6 Chinook Bycatch in Western Alaska Adult Equivalents 

Chinook salmon bycaught in Bering Sea trawl fisheries are predominantly of western Alaskan origin and are 
primarily juveniles that are one to two years from returning to streams oforigin (section l .3.3 above). In order 
to arrive at a rough estimate of the effects that trawl bycatch might have on western Alaskan adults, available 
information from two western Alaskan river systems was employed. The Nushagak Riverchinook salmon run 
has been closely monitored by the Alaska Department of Fish and Game, and annual estimates of catch and 
escapement as well as age composition information were available for this river. Rough age composition of 
commercial and subsistence catch was available from Yukon River Area Management Reports as well. 

The Nushagak River drainage covers an extensive portion of the Bristo[ Bay watershed, and is the largest 
producer of chinook salmon in Bristol Bay (Minard et al. 1992). Escapement into the Nushagak was 
approximated from aerial surveys from 1966-1985, and has been estimated using side scanning sonar since 
1986. Age composition of escapements was from spawning ground samples in 1981-1985 and from sonar 
project samples 1987-1998. Commercial catch age samples have been taken since 1966 (Beverly Cross, 
ADF&G Anchorage, Personal Communication). Commercial, subsistence, and some recreational catch data 
for the Yukon River are available and there is information from monitored index streams which help gauge 
escapement levels, but stock size infonnation for the entire river is lacking. Based on a Canadian tagging study 
and on some run composition information from ADF&G, Brannian ( 1990) was able to estimate the total Yukon 
River run for the years 1982-1986. 

The following procedure and assumptions were followed in order to roughly express trawl bycaught chinook 
salmon in western Alaska adult equivalents: 

The total annual numbers of chinook salmon intercepted in the Bering Sea from foreign, joint venture and 
domestic trawl fisheries during the period 1977-1998 were estimated from NMFS observer program reports. 
Based on the results ofMyers and Rogers{l 988), 57%, 63% and 60% ofthe chinook salmon bycaught in trawls 
during 1979, 1981 and 1982, respectively, were estimated to be of western Alaskan origin. The mean 
percentage ofwestern Alaska origin chinook ( 60%) was assumed for all other years. These percentages were 
multiplied {as proportions) against the total bycatch in a year to estimate the number of chinook of western 
Alaskan origin in a given year, 
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Myers and Rogers (1988) had estimated that 56% of the chinook included in their analysis were age 1.2 fish 
and that 26% ofthe chinook were age 1.3. Assuming that all chinook bycaught in trawl fisheries are either age 
J.2 or 1.3 fish, the percentages were then adjusted to 68.3% and 3 1.7% age 1.2 and age J.3 fish, respectively. 
The estimated numbers ofwestern Alaska chinook were then multiplied by these proportions to estimate the 
numbers ofage J.2 and age 1.3 ehinook from western Alaska. 

Following the exmnple ofMyers and Rogers, the percentages ofchinook salmon from the Yukon, Kuskokwim 
and Bristol Bay systems ( < I 00%) were adjusted to equal l 00%. It was further assumed that all ofthe western 
Alaskan fish were from either the Yukon Riveror Bristol Bay systems since the most information was available 
from these two systems. The average percentage ofBristol Bay chinook (29%) was thus adjusted to 63.0% of 
all western Alaska fish, and the Yukon River (17%) was adjusted to 37% of all western Alaska fish. These 
percentages (as proportions) were multiplied against the total estimated number ofwestern Alaskan chinook 
by age to estimate the total number ofchinook contributing to the two systems as 1.2 and 1.3 year-old fish. 

Based on the age composition of the bycaught chinook salmon (predominantly age 1.2 and age 1.3), and the 
western Alaska returns (predominantly age 1.3 and age I .4), it was assumed that a portion of the chinook 
salmon bycaught in the trawl fisheries as age 1.3 fish would have returned in the same year ifthey had not been 

·· intercepted. The remainder ofthe age 1.3 chinook were assumed to return to the ~ushagak and Yukon Rivers 
in the following year as age l .4 fish. None of the age 1.2 bycaught chinook salmon were assumed to have 
returned to western Alaska during the year had they not been intercepted, a portion were assumed to return in 
the following year as age 1.3 fish. and the remainder were assumed to return 2 years later as age I .4 fish. 

Annual at-sea natural mortality rates were assumed to be similar to those used by the Joint Chinook Technical 
Committee in the Alaska-Canada treaty (PSC, I 988). The treaty assumes that the natural mortality rate over 
the year between ages I .2 and 1.3.is 20%, and that the natural mortality rate over the year between ages 1.3 and 
l.4 is JO%. 

The age I .3 portion of the intercepted ehinook salmon were assumed to return in the same year or in the 
following year as age 1.4 fish. The estimated number ofage 1.3 chinook salmon which were assumed to return 
in the following year as age I .4 salmon was multiplied by the proportion ofage 1.4 chinook salmon from each 
of the systems. Prior to multiplication, the age 1.3 salmon which were estimated to return the following year 
as age 1.4 salmon were discounted by the 10% natural mortality rate. 

A similar procedure was followed to estimate the returns which would have been expected of salmon 
intercepted as age l.2 fish. Fish returning the following year as age 1.3 fish were discounted by a natural 
mortality rate of20%, and those which returned two years later as age 1.4 were further discounted by a natural 
mortality rate of I 0%. Fish were allocated as ages 1.3 or 1.4 as above, by brood year contribution to returns 

. as age l.3 and 1.4 fish. 

Preliminary information from ADF&G (Beverly Cross, ADF&G Anchorage, Personal Communication) was 
used to determine that the majority ofchinook salmon return to the Nushagak River as age 1.3 (average 34.2% 
1966-1998) and age 1.4 (average 43 .5% 1966-1998) fish. The majority ofchinook salmon return to the Yukon 
River as age l.3 (average 23. l % J980-1991) or age I .4 (average 54.0% J980-1991) fish. Assuming that all 
chi nook return at age J3,or 1.4, the proportion offish from the same brood year which returned as age 1.3 in 
a given year or as age 1.4 in the following year were determined by expanding the percentages to l00%. 

As a rough estimate, approximately halfofthe bycaught chinook salmon in any given year would be expected 
to return to western Alaskan systems as adults had they not been intercepted (Figure 2). Since bycatch in a 
given year impacts multiple age groups, Figure3 provides the bycatch in a given year and the number ofadult 
chinook salmon which would have returned·in subsequent years had they not been bycaught. For instance the 
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high bycatch in 1980 was composed of fish which would have contributed to the returns in 1980, 1981 and 
1982. Bycatch has removed approximately 20,000 adult chinook salmon from western Alaska returns since 
1993. 

TI1e impact ofsuch bycatch on western Alaskan stocks is unknown. There are several variables which interact 
to influence the effect bycatch might have on stocks including chinook salmon run size, stock composition and 
catch ability. Variations in run strength and/or year class strength could lead to disproportional bycatch ofgiven 
runs. Tendencies for individual stocks to aggregate separately from other stocks wo1.1ld also lead to 
disproportional bycatch of stocks. Finally, the catchability of chinook salmon may vary by season or age of 
fish which might also lead to differential effects ofbycatch. · 

The impict ofbycatch on stocks other than western Alaskan is difficult to determine, however, we could expect 
similar overall impacts as those described above. Little information is available on what the composition of 
the other 50% of the.catch might be, where these fish originate, and what would be the expected ratio of 
returned fish to native spawning grounds. Some ofthese fish would be likely to originate from Russia and the 
Pacific Northwest (Rogers 1992; Francis and Hare, 1994). In Alaska, sophisticated tagging studies have only 
been done for a few selected salmon species. No such data is available for other chinook salmon groups 
intercepted in Alaska. 

1.7 Sampling of Chinook Salmon and Adequacy of Estimates 

The Council has previously received a report on catch estimates and their precision in Bering Sea and Aleutian 
Islands pollack fisheries and in the Bering Sea yellowfin sole fishery. In summary, Analytical and statistical 
review of procedures for collection and analysis of commercial fishery data used for management and 
assessment of groundfish stocks in the U.S. Exclusive Economic Zone off Al.aska, prepared for Dr. William 
Karp by Jon H. Volstad et al. ofVerser, Inc. presented an evaluation ofvarious methods for estimating catch 
from two fisheries in the Bering Sea. The analysis was well documented and the statistical estimators explained 
with useful results. The authors kept at the forefront several ofthe caveats and assumptions which have bearing 
on the results and cautioned applying the results to other fisheries but did recommend applying the methods to 

other fisheries in the future. The study provided statistical estimates ba~ed on a two stage sampling design with 
the first stage being the vessel level (number ofvessels with observers) and the second stage being the haul level 
(numberof hauls sampled per vessel). Useful graphs providing the changes in coefficients ofvariation ( cv' s) 
were provided under assumptions ofvarious levels of vessel and haul sampling. 

I 

The results indicated that for the offshore pollack and yellowfin sole fleets (both with l 00% observer coverage) 
more ofthe variance occurred at the vessel level than at the haul level so that the first level ofsampling effort 
should be across vessels, or increasing observer coverage. The variability between hauls was greater for species 
encountered less often, so that for rarer species, increasing the number of hauls sampled for a vessel was also 
important. 

The estimates of total groundfish catch from the two sampling-based estimators were closer to the more 
traditional estimates (e.g. based on the blend estimate) in data from the pollock fishery, and all estimates were 
withiff 5% of each other. In data from the yellowfin sole fishery, the two statistical estimates had very tight 
confidence intervals, and besides not being within the intervals, the traditional estimates were approximately 
10% lower than the sampling-based estimates. 

The total individual species catch-was also estimated and, curiously, the best agreements between estimators 
were not only the estimate ofcatch from the targeted species (pollack in the pollack fishery and yellowfin sole 
in the yellowfin sole fishery), but afso of the species for which numbers were estimated rather than weight. 
salmon and crab. The estimates of catch of these species from the various estimators were closer than the 
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estimates for species such as Pacific cod and rock sole commonly encountered in the pollack and yellowfin sole 
fisheries. With few exceptions (up to 20%), the estimates did not vary by more than I 0%. This is not to say 
that the coefficient of variation was not sometimes very large for lhe PSC estimates, as might be expected for 
rarer species. 

An an~lysis ofsampling requirements within each haul was beyond the scope ofthis study. This is unfortunate 
since it would be expected that samples within a haul would account for a large portion of the variability in 
catch and bycatch estimates. The absence ofsuch an analysis led to assumptions which may have had unknown 
consequences on the current studies results. The analysis helps point out the need for an analysis ofwithin haul 
variability and sampling protocols. 

2.0 DESCRIPTION OF THE ALTERNATIVES 

2.1 Alternative 1: No Action. 
Trawling is prohibited in the Chinook Salmon Savings Areas through April 15 upon attainment of a 
bycatch limit of 48,000 chinook salmon in the BSA!. 

2.2 Alternative 2: 
Include salmon taken after April 15 towards the bycatch limit of48,000 chi nook salmon. The Chinook 
Salmon Savings Areas would close upon attainment of the bycatch limit, whenever this would occur. 
Hence these areas could close, or remained closed, during later pollack seasons. 

' 2.3 Alternative 3: 
Reduce the trigger level to 36,000 chinook salmon in the BSA!. Trawling would be prohibited in the 
Chinook Salmon Savings Areas through April 15 upon attainment ofa bycatch limit of36,000 chi nook 
salmon in the BSA!. 

Option I (applicable to Alternatives 2 and 3): Seasonally allocate the PSC limit, such that there are 
separate triggers for the poilock seasons. 

Option 2 (applicable to Alternatives 2 and 3): Begin accounting towards the PSC limit at the start of 
the fall pollack season (currently September 1, or the 'B' season), with the amount carried overto the 
next pollack 'A' season. 

·2.4 Alternative 4: 
Annual closure ofspecific "hot spot" blocks. These specific blocks are the five contiguous blocks of 
the current Chinook Salmon Savings Area that in the vicinity of Unimak Island. These have been 
identified in the document as 200,201,202,227,228, and 254. Block 201 has been further subdivided 
in half east to west and labeled as 997 (the eastem half) and 998 (the western half). 

Option I: Consider a seasonal closure of the five blocks. 

Option 2 (applicable to Alternative 4 and Option I): The closure would only apply to the pollack 
fisheries although chi nook salmon bycaught in all fisheries would apply toward a PSC limit ifin effect. 

2.5 Alternative 5: (Preferred) 
Alternative 5 would combine elements of Alternatives 2, 3, and 4. Specifically, the chinook salmon 
bycatch PSC limit would be reduced incrementally from 41,000 to 29,000 over three years beginning 
in the year 2000 (the phase-in schedule would beas follows: year 2000=4 l ,OOO chinook salmon; 2001 = 
37,000; 2002=33,000; 2003=29,000). Accounting for the PSC limit would begin January I and 
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continue year-round.' Non-pollock fisheries would be exempt from the closure and those fisheries' 
ehinook PSC bycatch would not be counted toward the PSC limit. This is a change from the status quo, 
currently all chinook salmon bycaught are counted towards the PSC limit TI1e two Pribilof blocks 
would be deleted from the CHSSA closure area, and block 226 would be added. In the event the PSC 
limit is triggered before April 15, the chinook savings areas would close immediately to pollack 
fishing. The closure would be removed after April 15, but would be reinitiated September I. 

3.0 ANALYSIS OF THE ALTERNATIVES 

3.1 Alternative l: No Action. 
Trawling is prohibited in the Chinook Salmon Savings Areas through April 15 upon attainment ofa 

. byc.atch limit of 48,000 chinook salmon in the BSA!. 

Chinook salmon bycatch in trawl fisheries reached a high in 1980 when foreign trawl vessels intercepted 
approximately 115,000 chinook salmon (Figure 6). Following governmental action to reduce bycatch in the 
trawl fisheries, the foreign fleet was constrained by and stayed •within a bycatch reduction schedule which 
reduced the allowable level each year from 65,000 chinook salmon in 1981 to 16,500 chinook by 1986. 
Domestic trawl vessels began fishing in these same fisheries and areas in the mid-1980's and maintained 
chinook salmon bycatch below 40,000 fish through 1992. Since 1993, chinook salmon bycatch was below 
40,000 fish in only 1995, and in 1996 and 1997 the bycatch was 63,179 and 50,218 chinook salmon, 
respectively. The bycatch in 1998 (through 12/19/98) was approximately 59,000 chinook salmon. A PSC limit 
at 48,000 chinook has been in place since 1995, however the PSC limit only applies to the first 3.5 months of 
the year, with no restrictions in the subsequent months. Salmon are rarely taken in fixed gear fisheries. 

It is believed that most ofthe chinooktaken as bycatch in the BSAI trawl fisheries are ofwestern Alaska-origin. 
A discussion ofthe status ofchi nook stocks and commercial fisheries information for specific Western Alaskan 
river systems is provided in Appendix I. In particular the poor returns to some of these systems in 1998 are 
discussed. In Figure 7, updated state-wide commercial and subsistence catch information since the analysis 
in Amendment 21 b until 1997 is displayed. Note that not all of the information is available from the 1997 
catch. The total statewide harvest of chinook salmon has been fairly constant in recent years, however, 1996 
was the lowest statewide catch of chinook salmon, since the late l970's. While useful, catch numbers in 
themselves may not be indicative of the health of salmon stocks since, for instance, a strike by fishermen, or 
the lack of a market may be a cause for little or no catch in an area. 

3.1.l Chinook Salmon Bycatch in the Existing Chinook Salmon Savings Area 

The Chinook Salmon Savings Area was adopted by the Council in 1995 and was effective beginning J~nuary 
I, 1996 (see 50 CFR § 679.2 \(e)(7)(viii)}. As explained in the introduction, a closure of this area would be 
triggered by the interception of 48,000 chinook salmon during the first 3.5 months ofthe year, and re-opened 
on April 16 ifthe closure had been in effect(the nine blocks focluded in the savings area are indicated in Figure 
1). Although more than 48,000 chinook salmon were taken over the course ofa year in 1996, 1997, and 1998, 
closure of the area has not been triggered because the PSC limit was not exceeded prior to April 15. 

The total catch of chinook salmon by week and target fishery (B ; bottom trawl for pollack; C trawl for 
Pacific cod; and P pelagic trawl for pollack) during the years 1994 - 1997 is provided in the left column of 
Figure 12, and the total catch ofgroundfish in these fisheries is provided in the right-hand column. Note that 
observer data is not yet available for 1998, and this year was not included in the analysis presented in this 
section. l11e purpose of Figure t2 and oLFigurcs 13 and 14 is to compare the temporal patterns in bycatch 
and catch within the existing closure area with those outside the existing area. The patterns ofchinook salmon 
bycatch were similar in 1994 and 1996, with the majority ofchinook salmon taken during the first weeks of the 
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fishing seasori. Most ofthis bycatch was taken by the pelagic pollock fishery, and bycatch ofa lesser magnitude 
occurred during the second halfofthe year (although the amount of 'B' season chinook salmon bycatch was 
much higher in 1996 than in 1994). In 1995 with lower overall bycatch levels, the proportion ofbycatch in the 
bottom trawl and Pacific cod fisheries was much higher in both fishing seasons. Though similar to 199,J and 
1996 in the predominance ofbycatch in the pelagic pollock fishery, the bycatch in 1997 differed from the 
previous years in the relatively low bycatch in the first halfofthe year, and the extremely high bycatch in the 
months of September and October. The temporal patterns in groundfish catch have been very similar across 
years and fisheries, with the exception that the pollock 'B' season began in mid-August in 1994 and 1995 and 
was changed to September I in 1996 and 1997. Again, this change in season to later in the year could help 
explain the higher chinook salmon bycatch seen in the second halfof 1996 and 1997. 

The temporal pattern ofchinook bycatch and total groundfish catch from within the Chinook Salmon Savings 
Area is provided in Figure 13. The overall pattern in chinook salmon bycatch is very similar to that seen for 
the entire Bering Sea (Figure 12), with the greatest difference being that fewer salmon in all three target 
fisheries were taken within the area during the 1995 pollock 'B' season. This would indicate that with some 
exceptions, especially during the 'B' season, most ofthe chinook salmon are taken within the Chinook Salmon 
Savings Area. The patterns in total groundfish catch are similar over the first halfof the year, indicating that 
much of the 'A' season catch is taken within the closure area as well. However, it is evident from the figure 
that much of the 'B' season catch is taken outside of the savings area. 

The catch. and bycatch taken outside of the Chinook Salmon Savings Area by week and across years are 
provided in Figure 14. As the figure indicates, very few chinook salmon were taken outside ofthe closure area 
during the' A' season in any year, and few were taken outside ofthe closure area during the 'B' season in 1994 
or l 996. During the low bycatch year of 1995, many of the salmon were taken outside of the closure area, and 
although the higher proportion of chinooks were taken within the closure area in l 997, a larger number were 
taken outside the closure area than had been previously seen. The graph indicates an increasing amount of 
groundfish catch has been taken outside of the closure area during the 'A' season over the period l 994 - 1997 

· and that a majority ofthe groundfish catch is taken outside ofthe closure area during the 'B' season in any year. 

ln summary, regardless of season or year, the majority of chinook salmon have been intercepted in the area 
defined by the blocks of the Chinook Salmon Savings Area. '!1tis coincided with a high proportion of the 
groundfish catch taken in the savings area during the'A' season. During the 'B' season when fishing effort was 
more focused outside of the closure area, the majority ofchinook salmon were taken within the savings area 
as well. The spatial patterns in bycatch in relation to the established Chinook Salmon Savings Area are 
discussed below. 

3.2 Alternative 2: 
Count salmon taken after April 15 against the PSC limit of 48,000 chinook salmon. The Chinook 
Salmon Savings Areas would close upon attainment of the bycatch limit, whenever this would occur. 
Hence these areas could close, or remained closed, during later pollock seasons. 

3.2,1 Seasonal Bycatch of Chinook Salmon in the Bering Sea 

The bycatch ofchinook salmon is driven by the pollock fisheries which through 1998 were prosecuted in two 
distinct time periods: I) the pollock 'A' season which is primarily a roe fishery and begins during the last week 
ofJanuary and lasts for approximately 4 - 6 weeks; and 2) the pollack 'B' season which during 1996-1998 
began on September l and lasted approximately 5 - 8 weeks. The relatively short time period ofthese fisheries 
has made it difficult to determine what the impacts ofthe trawl fishery on chi nook salmon byeatch during other 
times ofthe year would be. However, the analysis ofthe more continuous foreign and joint venture (JV) fishing 
operations in Amendment 21 b indicated that chinook salmon bycatch was highest in the first four months and 
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last three to four months of the year, with chinook salmon bycatch being very low to non-existent in May 
through August. As a general rule, the further into the winter months the higher the bycatch levels tended to 
be. There are currently Community Development Quota (CDQ) fisheries operating outside ofthe 'A' and 'B' 
seasons, and although some "other" (primarily chum) salmon bycatch was seen in these fisheries operating prior 
to the 'B' season, little chinook salmon bycatch has been seen outside of the primary fishing seasons 6ased on . . 
observer data. 

During 1998, several measures have been adopted which are expected to change the patterns in pollock fishing 
. in the Bering Sea, and are expected to have unknown impacts on chinook salmon bycatch. The NPFMC 

instituted measures to prohibit bottom trawling for pollack in 1999, and the resultant increased pelagic trawling 
would be expected to increase chinook salmon bycatch since chinook are taken primarily in pelagic trawls. On 
December 3, 1999, NMFS issued a Biological Opinion (BO) which detennined that there was a reasonable 
likelihood that the pollack fisheries offAlaska jeopardize the continued existence ofthe western population of 
Steller sea lions or adversely modify its critical habitat. The Council and NMFS promulgated emergency 
action to implement reasonable and prudent alternatives (RP As) to the pollack fishery during the 1999 fishing 
year, and are presently promulgating pennanent rulemaking for 2000 and beyond. As a result ofthe jeopardy 
finding, conservation measures have bee1i implemented which trimsfereffort out ofsea lion critical habitat areas 
(location similar to the Catcher Vessel Operational Area) and additional seasons have been created to distribute 
effort over time. The impacts on chinook salmon bycatch from these changes is unclear, although we could 
expect that bycatch may be reduced because the majority ofthe CHSSA is located within Ste I!er sea lion critical 
habitat areas. Additionally, the 'B' season has been changed so that it begins August I, a month oflow chinook 
salmon-bycatch, However, a new 'C'.season is proposed that would begin on September 15, a month ofhigh 
chinook salmon bycatch, There have also been recent changes in pollock allocations under the American 
Fisheries Act, which are expected to further change historical patterns in the pollack fishery. 

The cumulative chinook salmon bycalches from all observed fisheries combined during the period 1993 through 
1998 are provided in Figure 9. As the figure indicates, the pattern in bycatch levels over time differs annually 
and makes predictions in bycatch difficult. Two years were characterized by high bycatch during the' A' season 
(1994 and 1996), and four years by high bycatch during the 'B' season (1993, 1996, 1997 and I 998). There 
was extremely low bycatch of chinooks seen in the 'B' season in 1994 and 1995, although I 994 had 
encountered a high number during the previous 'A' season. Bycatch in 1997 began with the lowest bycatch 
levels during the six 'A' seasons examined and ended with high bycatch levels in the 'B' season. The 1998 
season began with levels similar to those seen in 1995 and 1997 during the 'A' season but ended with the 
highest catch in the 'B' season in any ofthe six years, In 1996, high chinook salmon bycatch characterized both 
pollack fishing seasons. 

As discussed above, chinook salmon bycatch has been observed to increase during the autumn and into the 
winter months. The beginning ofthe pollock 'B' season changed between 1995 and 1996, from an August 15 
opening lo a September I opening. Chinook bycatch was very low in I 994 and 1995 during a fishing season 
beginning on August 15, and the bycatch of chinook salmon has been much higher during a fishing season 
beginning September I in I996, 1997 and I 998, 

An exan1ination ofcumulative bycatch ofchinook salmon over the course ofa year by target fishery revealed · 
target fishery specific differences (Figure 10). The data provided in this figure is from observed vessels only 
(] 994- I 997), with target assigned by dominant species catch .. Differences in the algorithm used in assigning 
targets in tl1e pas! and that currently in use may cause differences by target fishery in groundfish catch and 
chinook salmon bycatch from previous reports, The cumulative bycatch of "other" chum salmon has been 
provided in this figure as well (dashed lines) for comparative purposes. Whereas 1995 generally had low 
chinook salmon bycalch levels, this year represented the highest bycatch levels in both the bottom trawl for 
ix1llock and the Pacific cod trawl fisheries. Among the possible causes for this were the bottom orientation or 
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the gear used in pursuing these targets with chinook salmon perhaps being found at greater depths, or because 
of the more mixed-stock nature of the two targets in relation to the pt,lagic pollock target. The Pacific cod 
fishery is not regulated by the 'A' or 'B' season, and this fishery tends to have been mainly prosecuted prior 
to the pollock 'B' season in any year which is the reason for the low chinook bycatch in this fishery during the 
second half of any year. 

The purpose of this analysis is to examine the impacts of imposing PSC limits of 36,000 or 48,000 chinook 
salmon on a seasonal or annual basis. Figure 11 provides the proportion ofchinook bycatch reported over the 
six years 1993 - 1998 during the first ('A' season) and second ('B' season) halves of the year. The two 
proposed bycatch PSC limits are indicated by lines in the figure. As discussed above, 1995, 1997 and· 1998 had 
relatively low chinook salmon bycatch levels during the first half ofthe year, and 1994 and 1995 had relatively 
low bycatch levels during the second halfofthe year. The 36,000 chinook level was exceeded during the 'A' 
season in 1994 and 1996, and this level was exceeded by the end of the 'B' season in all years with the 
exception of 1995. The 48,000 chinook level was exceeded during the second halfofthe year in 1996, 1997, 
and 1998. 

3.3 Alternative 3: 
Reduce the trigger level from 48,000 to 36,000 cbinook salmon in the BSA!. Trawling would be 
prohibited in the Chinook Salmon Savings Areas through April 15 upon attainment ofa bycatch limit 
of36,000 chinook salmon in the BSAI. 

3.3.t Annual Closure of the Chinook Salmon Sa,.ings Area Under Various PSC limits 

Historical data (1994-1997) were examined to detennine the time a closure would have been triggered given 
PSC limits of36,000 or 48,000 chinook salmon. Weekly NMFS reports of total chinook salmon bycatch by 
week and target fishery were used in this analysis. Haul by haul observer data was used to determine the 
proportion ofthe catch and bycatch taken within the closure area. Tne data include catch and bycatch from all 
trawl targets in the Bering Sea. The results are summarized in Table l. The paragraph headings below 
correspond to the sections in Table 1. 

Dates closure would have been triggered: 
The historical data indicate that the 48,000 PSC limit would have been reached on the week ending September 
28 in 1996 and on the week ending October l 8 in 1997. Given a PSC limit of36,000, the closure would have 
been triggered during the 'A' season in 1994 and 1996 (April 9 and March 2, respectively), and during the 'B' 
season in.1997 (October 4). No closure would have been triggered in 1995. 

Amount taken after the PSC limit had been reached-· entire Bering Sea: 
The PSC limit of48,000 chinooks would have triggered a closure at the very end of the season in 1997, with 
l salmon and 34,560 mt (2% of the total year catch from alt fisheries) taken after this date. Following the 
projected clo;ure under a 48,000 chinook salmon PSC limit in 1996 (September28), 14,721 chinook salmon 
(23% oftheyearcatch) and 276,842 mt ofgroundfish (16% ofthe year catch) were taken from the Bering Sea 
in all fisheries after this date. 11ie pollack fisheries accounted for 14,565 chinook salmon and 256,790 mt of 
groundfish during this period. 

Three closures would have been triggered given a PSC limit of 36,000 chinook salmon. The high bycatch 
during the 'A' season in 1994 would have triggered a closure on April 9. Relatively few salmon were taken 
afierthis date in the Bering Sea (6,968 chinooks, or 16% ofthe total·bycatch), however, 56% of the ground fish 
catch from all fisheries (1.018 million mt) was taken in the period after the PSC limit was reached in the entire 
Bering Sea. The pollock fisheries accounted for 4,586 chinook salmon.and 724,067 mt of groundfish during 
the period following April 9. With no change in the seasonal closure ofthe Chinook Salmon Savings Area, the 
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area would have been reopened on April 16. There were approximately 500 chinook salmon and 20,000 mt of 
groundfish taken during the one week the closure ~ould have been in place (April 9-April 15). 

In 1996, the high 'A' season bycatch levels would have caused the 36,000 PSC limit to be reached on March 
2, even earlier than in 1994. After this date, 26,521 chinook salmor (42% of the year total) were taken 
primarily in the pollock 'B' season, and 65% (1.106 million mt) of the total groundfish catch by all fisheries 
was taken from the entire Bering Sea after the 36,000 chinook PSC limit ,vas reached. Between March 2 and 
the end of the year; 20,046 chinook salmon and 684,186 mt ofgroundfish were taken by the pollack fisheries 
operating in the Bering Sea. With no change in the seasonal closure of the Chinook Salmon Savings Area, the 
area would have been reopened on April 16. There were approximately 6,000 chinook salmon and 220,000 mt 
of groundfish taken during the six weeks the clo~ure would have been in place (March 2 - April 15). 

The low 'A' season bycatch of chinook salmon would nonetheless have allowed the 36,000 PSC limit to be 
reached because ofthe high 'B' season bycatch on October4 in 1997. The catch ofchinook salmon after the 
PSC limit had been reached was 11,603 (23% ofthe total bycatch), and the total groundfish catch taken in the 
Bering Sea after the closure was 119,042 mt (7% of the annual catch). Of this, 11,587 chinook salmon and 
66,346 mt ofgroundfish were taken in the pollack fisheries. 

Amount taken after the PSC limit had been reached within the current chinook salmon closure area: 
Table 1 provides the amount of the total bycatch and catch taken from the Chinook Salmon Savings Area, 
following a closure due to the PSC limits. Figures 15 and 16 provide graphics for this section ofTable 1 for 
chinook bycatch and groundfish catch, respectively. In each case, the total amount taken in the closure area 
after the date a PSC limit would have been reached is compared to the amount taken during the whole year from 
the entire Bering Sea. Comparisons are also made between the amount taken from the closure area to the total 
amount taken from the Bering Sea during the period after the PSC limit would have been reac~ed. 

Given a PSC limit of36,000 chinook salmon, roughly 7% (3,129 chinook salmon) ofthe annual total chinook 
were taken within the closure area after the PSC limit was triggered in 1994 (approximately 85% or 2,600 fish 
were taken in the pollack fisheries). This is compared to 16% (6,968 fish) ofthe total chinook taken from the 
entire Bering Sea after the PSC limit was reached (45% ofthe chinook were taken in the closure area and 55% 

· outside ofthe closure area following the PSC limit being reached). The ground fish catch within the closure area 
in 1994 following PSC limit attainment was 15% (280,786 mt) ofthe year total compared to 56% {1,018,815 
mt) taken in the entire Bering Sea following PSC limit attainment (28% of the catch following a closure was 
taken within the closure area, and 72% was taken outside of the closure area). Approximately 95% of the 
280,786 mt ofgroundfish catch was taken by the pollock fisheries within the closure area. 

If the current seasonal closure had been in effect, the Chinook Salmon Savings Area would have been closed 
for one week between April 9, 1994 when the 36,000 PSC limit was triggered and April 15, 1994 when the area 
would have reopened. Nearly all of the chinook salmon were taken within the closure area during this week, 
and approximately one-third of the groundfish catch for the week came from the closed area. 

In I 996 and 1997 a much higher proportion ofthe chi nook salmon were taken within the closure area. In 1996, 
28% (17,&32 chinook salmon) of the 63,179 total chinook were taken in the closure area after the 36,000 
chinook PSC limit would have been reached compared to 42% taken in the entire.Bering Sea (67% were taken 
in the closure area and 33% outside after the closure after the PSC hmit was triggered). Approximately 87% 
(15,500 fish) ofthe chi nook salmon taken in the closure area after the PSC limit would have been reached were 
from the pollock fisheries. Of the total ground fish catch taken in 1996, 19% (324,212 mt) was taken in the 
closure area following attainment of the proposed 36,000 chinook PSC limit compared to 65% for the entire 
Bering Sea (29% in the closure area and 71% outside following the PSC limit). Approximately 88% of the 
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groundfish catch from the closure area, after attainment of the proposed 36,000 chinook PSC limit, was 
attributable to the pollock fisheries. 

Assuming a seasonal closure of the Chinook Salmon Savings Area in 1996 with a reopening on April 16, 
approximately 40% (2,300 fish) of the chinook salmon and 20% (40,000 mt) of the groundfish were taken in 
the closure area.during the six week time.period beginning March 2, 1996 when a closure would have been 
triggered. 

Similarly in 1997, 16% ofthe total chinook (7,845 fish) were taken in the closure area following attainment of 
the proposed PSC limit, and 23% had been taken in the entire Bering Sea after that PSC limit was reached 
(68% were taken within the closure area and 32% outside after the proposed PSC limit was reached). The 
groundfish catch within the closure area in 1997 represented 3% (44,128 mt) of the total catch for the year 
following triggering ofthe proposed PSC limit, and 7% was taken in the entire Bering Sea following the PSC 
limit being reached (37% ofthe catch was taken in the closure area after a closure would have been triggered, 
and 63% was taken outside ofthe closure area). Essentially all ofthe salmon and groundfish catch taken from 
the closure area during the period following the closure date were from pollack fisheries. 

l11c 48,000 PSC limit would have been only effectively attained in 1996, and 18% (11,655 fish) of the total 
chinook salmon taken following attainment ofthat PSC limit were taken within the closure area compared to 
23% (14,721 fish) taken in the entire Bering Sea after the PSC limit was reached (79% ofthe chinook salmon 
taken after the PSC limit were within the closure area and 21% outside of the closure area). Roughly 7% 
( I 14,899 mt) ofthe ground fish taken after the 48,000 PSC limit was reached were taken within the closure area 
in 1996 compared to 16% from the entire Bering Sea ( 42% ofthe catch was taken within the closure area after 
the PSC limit was reached, and 58% was taken outside of the closure area). 

In summary, in the four years examined, the 48,000 PSC limit was reached twice (1997 at the very end ofthe 
year), and the 36,000 PSC limit was reached in three ofthe four years. Assuming that attainment of the PSC 
limit would have closed the existing Chinook Salmon Savings Area, and that no additional chinook salmon 
would have been taken outside of the area, a 36,000 chinook PSC limit would have reduced the total number. 
ofchinook taken by between 7% and 28% in any given year. Assuming that none ofthe ground fish catch would 
be taken outside ofthe closed area, a closure triggered by a 36,000 chinook PSC limit would have reduced the 
total groundfish catch by between 3% and 19%. In the period following a 36,000 chinook PSC limit being 
attained, the bycatch taken outside ofthe closure area has been roughly one-third to one-halfthaftaken inside 
the closure, and the catch taken outside ofthe closure area has been roughly two-thirds to three-quarters ofthat 
taken inside the closure area. 

In reality, it is likely that a closure ofthe Chinook Salmon Savings Area would have caused effort to be focused 
outside ofthe closure area, so that the remaining groundfish catch could betaken. However, this does not mefill 
that the remaining ground fish would not betaken without the additional costs ofsearch time, competition within 
a smaller area, possible conflicts with other gear types, or increased or disproportional burden on certain 
segments of the fleet. Additional chi nook salmon would be expected to be taken outside of the closure area, 
but in most years the rate of the take should be reduced compared to the take within the closure area. 

3.3.2 Option 1: Seasonal Allocation of Chinook Salmon Bycatch PSC limits 

As discussed above, the bycatch ofchinook salmon in the Bering Sea is driven by the pollock fisheries since 
these are the fisheries with the highest volume, highest bycatch of salmon, and greatest spatial overlap with 
locations of high salmon bycatch. Whereas historically more seasonally diverse, the bycatch of salmon now 
largely coincides with the pollock 'A' and 'B' seasons. The application of a fixed PSC limit to an entire year 
( calendar year, or accounting year presented below) would likely cause a closure to most impact the fishery at 
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the end of the year. Allocation of the PSC limit by fishing season would be necessary for equity between 
seasons. 

The seasonality ofchinook salmon bycatch and the implications ofchanges in the timing ofthe 'B' season were 
discussed above, and the analysis is expanded in this section. Since the pelagic fishery for pollack intercepts 
the majority ofchinook salmon, this section will focus on that fishery. Figures 17 - 20 provide the groundfish 
catch and chinook salmon bycatch in the pelagic pollack fishery by week, the cumulative catch and bycatch by 
week, and rates by week both inside and outside ofthe Chinook Salmon Savings Area. TI1e approximate dates 
of September I and October I are included in the graphs for reference. In the upper two graphs in each figure, 
the groundfish values correspond to the left axis, and the chinook bycatch values correspond to the right axis. 

In I 994, the pollock 'A' season began in the third week ofJanuary and was largely completed by the first week 
ofMarch (Figure 17). Thefishery was concentrated within the Chinook Salmon Savings Area blocks, and most 
of the chinook salmon were intercepted within the blocks. Chinook salmon bycatch rates were similar within 
and outside of the savings area. During the 'B' season, which began August 15 in 1994, the majority ofthe 
groundfish effort occurred outside of the Chinook Salmon Savings Area, and at the end of the year, the total 
catch inside and outside ofthe area was simi.lar. There was a negligible amount ofchinook salmon intercepted 
during the 'B' season in 1994. Approximately one-half to.one-third ofthe groundfish catch was taken prior to 
September I, and all ofthe 'B' season catch had been taken by October l. Rates prior to October I were very 
low, and any hauls made under a pelagic pollack target after October I were extremely erratic and tended to 
be high. 

In 1995, an even greater percentage ofground fish catch was taken within the Chinook Salmon Savings Area, 
during the 'A' season, but as discussed above there was little bycatch of either chinook salmon or "other" 
salmon in 1995 (Figure 18). Nearly all ofthe chinook salmon were intercepted within the savings area. The 
dominance ofcatch outside of the savings area during the 'B' season, the amounts of groundfish catch taken 
prior to September !, and the completion ofthe 'B' season by October I are patterns similar to I 994. Bycatch 
of chinook salmon was also very low during the 'B' season. lne bycatch rates during the two main pol lock 
fishing seasons were much lower than in 1994 with the exception of hauls made toward the end of the 'A' 
season or after October I when the rates were variable and extremely high. 

In 1996, more groundfish catch was taken outside ofthe Chinook Salmon Savings Area during the 'A' season 
than in either 1994 or 1995 and hy the end ofthe season, more catch had been taken outside ofthe savings area 
than within (Figure 19). In spite of higher catch being taken outside of the closure area, the high bycatch of 
chinook salmon occurred within the savings area. Rates were particularly high within the savings area as well 
during the'A' season. The 'B' season began on September I, and approximately one-half to two-thirds ofthe 
catch had been taken prior to October I. High bycatch ofchinook salmon continued throughout the 'B' season 
in 1996, particularly within the savings area, and rates were especially high after October L 

During the 'A' season in 1997, chinook bycatch rates were relatively low and few chinook salmon were 
intercepted (Figure 20). The majority ofgroundfish catch was taken within the Chinook Salmon Savings Area, 
and the majority ofchinook salmon were taken within the area as well. The 'B' season began on September 
I in 1997, and the majority of the groundfish catch was taken outside of the savings area during this season. 
The 'B' season ended soon after October I with small effort continuing within the savings area into October. 
The numbers ofehinook salmon taken inside and outside of the savings area were similar during the month of 
September, but high numbers ofchinook were bycaught after October I within the savings area as is reflected 
by the high bycatch rates in the end of September and into October. 

The variability in chinook salmon bycatch is evident in this and the previous discussion. In fact, the past four 
years have demonstrated all of the possible combinations in bycatch magnitudes by season. In 1994 bycatch 
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was high in the'A' season but low in the 'B' season, in 1995 there was little bycalch in either season, in 1996 
bycatch was high in both seasons, and in 1997 there was little bycatch in the 'A' season but very high bycatch 
in the 'B' season. 111erefore bycatch measures, such as PSC limits, which are not seasonaiiy allocated could 
cause unnecessary restrictions. Such would be the case w!ien there was high bycatch in an'A' season causing 
a closure of the savings area during the 'B' season but when the 'B' ·season would have experienced low 
bycatch rates and numbers if fishing was allowed. 

There are three possible options for allocating the bycatch PSC limit between the 'A' and 'B' seasons and no 
recommendations have been made in the present analysis. Recent changes in the possible make-up of the 
seasons increases the allocation options, and only the 'A' and 'B' season scenario is discussed here. An 
allocation between seasons could be split evenly, since the seasonal bycatch of salmon is somewhat 
unpredictable and each season would need available the maximum amount ofchinook salmon possible to avert 
a possible closure. Bycatch does tend to be higher during the 'A' season, and the 'A' season fishery is more 
concentrated within the Chinook Salmon Savings Area, providing justification for an increased allocation to 
this season. However, the 'B' season has the greater portion ofpollack allocation, meaning that more chi nook 
salmon may be necessary for this fishery to attain its portion of the TAC without closure of the savings area. 
Also, both the A and B seasons are spit into segments, one of which may experience greater restrictions in 
fishing opportunities given aclosureofthesavings area. During the 'B' season, the near-shore fishery is largely 
prosecuted within the CVOA which contains five blocks of the 9 blocks comprising the CHSSA. 

The change ofthe 'B' season to September l is a likely cause for the high chinooksalmon bycatch seen during 
the 'B' season in both 1996 and 1997. Allocation ofPSC limits by season might take this change into account 
since it appears to have increased the probability of chinook salmon encounters during the 'B' season. The 
implementation ofa later 'C' season may also be likely to increase chinook salmon encounters as fishing is 
prosecuted into October, a month of high chinook salmon bycatch. 

3.3.3 Option 2; Modification of the Accounting Year for Chinook Salmon Bycatch 

The current accounting ofcatch and bycatch toward Total Allowable Catches (TAC) and Prohibited Species 
PSC limits (PSC) begins January I. Establishment ofan annual PSC limit for chinook salmon based on this 
beginning date means that the take of salmon in the first half of the year could lead to a closure protecting 
salmon in the second halfofthe year. It is likely that this would mean that impacts on one group ofsalmon ( one 
or several brood years, or cohorts) would lead to protection measures on another group of salmon. This is 
because it is likely that juvenile salmon (those primarily taken as bycatch) entering the Bering Sea in the autumn 
to feed remain throughout the winter. This group then migrateS'to other locations during the summer months 
and many enter spawning grounds the following autumn. A new cohort then enters the Bering Sea in the 
autumn, In order to minimize the impacts on any one group of chinook salmon, a possible accounting 
mechanism could be to begin the accounting year at the approximate time a new group shows up in the Bering 
Sea, or around September I • 

The cumulative bycatch ofchinook salmon for 52 weeks beginning on September I (e.g. week 37) is provide<! 
in Figure 21. The high bycatch during the second halfof 1993 and the first halfof 1994 (accounting year 1993-
1994) resulted in the cumulative total bycatch of approximately 57,000 chinook salmon. Similarly, a high 
bycatch ofchinook salmon during the second halfof 1997 and a moderate bycatch during the first halfof 1998 
(accounting year 1997-1998) resulted in a cumulative total ofapproximatejy 55,000 fish. The I994- 1995 and 
l996-1997 accounting years were characterized by either a low second halfof the year bycatch followed by a 
higher first half of the year bycatch or visa versa, resulting in a low overall bycatch levels for the accounting 
year. Although J996 and 1997 were years of high bycatch, it appears that the impacts on the salmon resident 
in the Bering Sea during the 1996" 1997 winter were relatively low. 

BS58pr3.ca 22 July 1999 

http:BS58pr3.ca


Table 3 is similar to Table I in layout, with the accounting year beginning on September I, rather than on 
January I. Although summary 1993 data was available from NMFS, the 1993 observer data for the Bering Sea 
were not part ofthe four years included in the present analysis. The 48,000 chinook PSC limit was reached on 
February 21 in the 1997-1998 accounting season. It is evident from Figure 21 thatthe48,000 PSC limit would 
have also been reached toward the end ofMarch in 1993-1994, if the 1993 data were included in the present 
analysis. The 36,000 PSC limit was attained on the last week of the accounting year 1996-1997, on February 
24 in the 1995-1996 season, and on January 31 in the 1997-1998 season. Approximately 3,518 chinook salmon 
(7% ofthe accounting year bycatch} were taken by all fisheries within the closure area after the PSC limit had 
been attained in the 1995-1996 season, and approximately 92,&43 mt ( 6% of the accounting year catch from 
all fisheries) were taken within the closure area following attainment of the PSC limit Observer data was not 
available for the 1998 data, so the proportion within the closure area could not be estimated. 

In summary, an accounting year beginning September I would better agree with the biology of the salmon in 
the Bering Sea. In the four and one halfyears included in the analysis (four accounting years} the 48,000 PSC 
limit was reached in 1997-1998, and more than. 48,000 chinook were taken in the 1993-1994 accounting year 
not included in the analysis. The impacts ofa closure based on this accounting method would shift more from 
the 'B' season to the 'A' season pollack fishery, so that fish taken in the 'B' season would influence a closure 
which would be likely to take place during the'A' season. The'A' season also expends more effort, or depends 
more, on the area included within the Chinook Salmon Savings Are.a as discussed above. 

3.4 Alternative 4: 

Annual closure ofspecific "hot spot" blocks. These specific blocks are the five contiguous blocks ofthe current 
Chinook Salmon Savings Area that in the vicinity of Unimak Island. These have been identified in the 
document as 200,201,202,227,228, and 254. Block 201 has been further subdivided in half east to west and 
labeled as 997 (thee.astern half) and 998 (the western half). 

O1.ltion l: Consider a seasonal closure of the five blocks. 

Option 2 (applicable to Alternative 4 and Option I): The closure would only apply to the pollack 
fisheries although chi nook salmon bycaught in all federally managed ground fish fisheries would apply 
toward a PSC limit if in effect. 

3.4.1 Analysis of "hot-spots" Areas 

The initial draft of this amendment ( dated April I, 1998} included an examination ofchi nook salmon hotspots 
using NMFS observer data from 1994 - 1997. This analysis (included below) was to determine whether the 
hotspots identified in Amendment 21 b that were based on foreign, JV and domestic hauls up to 1994 continued 
to be areas ofhigh chinook salmon bycatch in more recent years. An addendum distributed at the April 1998 
Council meeting included a more detailed examination ofspecific hotspots and included a simulated closure 
of selected hotspots. The addendum coded individual ½0 latitude by 1 ° longitude blocks with identifying 
numbers and presented the results using these identifiers (Figure22}. Following presentation ofthis addendum, 
the Advisory Panel (AP) and the Council requested that the analysis be further expanded and included in the 
present amendment as Alternative 4, The AP and Council requested that the impacts ofclosing blocks 200, 227, 
228, and 254 be examined and that block 201 be subdivided longitudinally. The two halves ofblock 201 are 
now identified as 997 and 998. The Council also requested that the impacts ofclosing only the pollock fisheries 
in these areas be presented and that the closures be looked at seasonally. 

As had been found and presented in Amendment 21 b, most chinook are bycaught during the winter months 
(September through April), and are consistently found in the vicinity ofthe horseshoe, in the two blocks north 
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ofUnimak Island, and within 15 miles ofthe 200 m depth eonto'ur. This was an alternative for closure proposed 
in Amendment 21 b. Plots of all trawl hauls containing more than 25 chinook salmon during the years 1994-
1997 are presented in Figure 23. This figure is identical lo similar plots made from foreign, N, and domestic 
data prior to 1994: The contour and Unimak block closure (Amendment 21b) was not viable because of the 
large impaets it would have on the trawl fleet. The Chum Salmon Savings Area consisted of 5 blocks to help 
control chum salmon bycatch. The existing 9 blocks ofthe CHSSA were also believed to be those blocks with 
the highest chinook salmon bycatch and were adopted for closure in 1995, upon attainment of a PSC limit. 

3.4.2 Spatial Locations of Chinook Salmon Bycatch 

In order to verify the consistency ofvarious blocks overtime within a year and across years, blocks were ranked 
by various bycatch-related standards. Observer data from trawl vessels in the Bering Sea during the period 1994 
- l997 were examined by week and target fishery for patterns in chi nook salmon byeatch. Rather than 
examining points from individual hauls which can overlap (as displayed in Figure23), the data was summarized 
by ½degree latitude by I degree longitude squares. Because ofthe si7x of the data set (52 weeks, 4 years and 
3 target fisheries), the data was further summarized into the following descriptive statistics. Blocks in each year 
and week were ranked according to total chinook salmon bycatch with I being the block with the highest 
bycatch for the week in a year. Blocks were further ranked by total chinook bycatch across all weeks within 
a year. The annual chinook bycatch rate (total chinook salmon bycatch divided by total groundfish catch) 
within each block was calculated as well. Figures 24 - 27 provide the results for the pelagic trawl fishery for 
pollock, and Figures 28-31 provide the results for the two trawl fisheries for pollock and the trawl fishery for 
Pacific cod combined. 

Data were summarized by block for simplicity in implementation. As stated above, previous analysis ofspati~I 
patterns ofchinook salmon bycatch in Amendment 21 b found that chinook salmon bycatch is concentrated ih 
the· area ofthe "horseshoe" and along the 200 m depth contour which runs north and west from Unimak Island 
(see Figure 23). In Amendment 21 b a high proportion ofchinook salmon bycatch was found to occur within 
a 15 mile buffer extending to either side ofthe 200 m depth con'tour. This panem was found to continue in the 
four years analyzed in this section. However, due to the difficulties in precisely defining a buffer on either side 
of the 200 m contour, and because of the size of the buffer area, this analysis focuses on 1/, degree latitude by 
I degree longitude squares which the Council used in adopting the current Chinook Salmon Savings Area. 

·111e number of weeks a block wa,; ranked the highest (rank of I) for chinook bycatch in the pelagic pollack 
fishery over the years 1994 - 1997 are provided in Figure 24. In each year the block within the Chinook 
Salmon Savings Area which touches the northwest comer ofUnimak Island ( eoded as half-blocks number 997 
and 998) wa,; ranked highest for chinook salmon bycatch in the most weeks (12 weeks in 1994, 6 weeks in 
1995, 14 weeks in 1996, and 9 weeks in 1997). The block north ofthecenterofUnimak Island (coded as 228) 
was consistently the highest ranked block in more than one week in each year as well. There was little year-to
year consistency in the blocks outside ofthe "horseshoe" near Unimak Island, butthe bycatch reported outside 
ofthe Chinook Salmon Savings Area in 1994 is apparent in the blocks ranked as highest for bycatch to the north 
and west of the Pribiloflslands. 

The blocks which were ranked in the top three for bycatch in any week during 1994 1995 are provided in 
Figure 25. The block off of the northwest tip of Unimak Island (half-blocks 997 and 998) consistently wa,; 
ranked among the top three for bycatch in more than 6 weeks a year, and the middle three blocks in the 5 
contiguous blocks ofthe Chinook Salmon Savings Area in the vicinity ofl/nimak Island (half-blocks 997 and 
998 and blocks 227 and 228) consistently were ranked within the top three for bycatch. A pattern outside of 
this area across years is difficult to detennine. 
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The top ten and the top twenty blocks in overall rank for chinook salmon bycatch in a year are provided in 
Figure 26. Four ofthe five contiguous bkx:ks in the Chinook Salmon Savings Area near Unimak Island were 
consistently in the top ten, and the remaining block was consistently in the top 20. One additional block in this 
area was consistently in the top ten as well, and this is the block which in addition to the water, covers tbe 
central portion ofUnimak Island (coded as 202). Two blocks, one just north of the central block in the 5 
contiguous closure blocks, arid one two blocks to the south of this block were consistently in the top twenty 
ranking for bycatch. 

Because bycatchcan be a function offishing effort, the numberofchinook salmon per ton ofgroundfish in each 
· block was examined as well. The dot density plot presented (Figure 27) has been scaled so that one dot is 
randomly drawn within a block for each rate of .004 chinook per mt groundfish. ln other words, a square with 
a rate of .008 would have two dots, and a square with a rate of.04 would have l Odots. With a few exceptions, 
rates were fairly evenly distributed along the shelf break in 1994. In 1995, ~hich had relatively low chinook 
salmon bycatch, rates were relatively low along the shelf break, but were extremely high in the hauls which 
were made in the Bogoslofls. area north ofthe Aleutian Islands. 1heyears 1996 and 1997 both had relatively 
high bycatches of chinook salmon, and the highest rates were for the most part found in the vicinity of the 
"horseshoe" and Unimak Island - or the area corresponding to the CVOA (Ji'igure 1). 

Th·e bycatch patterns from the two pollock and Pacific cod trawl fisheries combined are similar to those 
described above for pelagic pollock (Figures 28-31). The more bottom oriented trawl fisheries have added 
blocks with higher chinook bycatch to the shelf break to the north and west of the Pribi!ofls!ands, and to the 
area to the east of the Pribilof Islands and to the north of the CVOA. 

1n:summary, there has been consistently high bycatch within the five contiguous blocks ofthe Chinook Salmon 
Savings Area, with fairly high bycatch rates found in this area as well. An additional block which is made up 
mostly ofland on Unimak Island (coded as 202)also consistent!y has high chinook salmon bycatch, as do a few 
blocks peripheral to these five blocks. The other two groups of two blocks each which make up the Chinook 
Salmon Savings Area sporadically have high chinook salmon bycatch, but can also have little bycatch. Chinook 
salmon are consistently taken in the vicinity of the Pribilof Islands and to the south and east of the islands, 
however, the specific locations from year to year do not often overlap. Similarly, the area along the shelf break 
to the north and east ofthe Pribiloflslands can have high bycatch, but there is no apparent inter-annual pattern 
in specific blocks. 

3.4.3 Possible Impacts of Closure Areas 

Any closures to protect chinook salmon will have impacts on the specific fisheries to which the closure applies 
by requiring movement to areas that remain open. Among the costs imposed are those due to increased travel 
time, prospecting or searching expenses, potentially reduced availability of target species, and increased 
interception ofprohibited species, among other impacts. The movement ofeffort into adjacent or other areas 
can also have adverse impacts on other directed fisheries and could possibly lead to gear interactions such as 
when mobile gear passes through fixed-gear fisheries. The locations ofthe observed catcher/processor sector 
ofthe pot fishery for snow crab (C. opilio) are provided in Figures 4 and 5 (provided by ADF&G staff). The 
fishery shifted from west and north ofthe Pribiloflslands, inward ofthe shelf break, in l996 to east and south 
of the Pribiloflslands in 1997. The fishery occurs in February, and in I 997 appears to have overlapped with 
an area popular for pollack trawling at the same time ofyear. The snow crab fishery expanded lo the south and 
east nearer Alaska Peninsula and Aleutian Island ports due to the expanded distribution ofsnow crab in l 997. 
ln nom1al years the population is not founi.l in quantity as far to the south. 

The spillover effects, or the effects ofmoving the trawl fleet to an area which may experience higher bycatch 
of prohibited species are addressed below. 
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3.4.4 Effects ofClosing Specific Blocks 

Tiie above analysis eonfirmed that blocks 200,227,228,254, and 20 I (split into 997 and 998) consistently had 
high chinook salmon bycatch and the Council requested that the impacts of closing them on an annual basis, 
or seasonally, be examined. An additional request was that the closure ofthe blocks only apply to the pollock 
fisheries, since these fisheries most impact chi nook salmon. Figure 32 provides an example ofthe pennutations 
implied by the analysis which includes four years, three seasons, two fisheries, and seven block combinations. 
Each item in each level of.the figure contains.all of the elements in the lower levels. The data consisted of 
observer data collected from individual hauls during I 994-1997 with target assigned by dominant species catch. 
Only trawl hauls (bottom or pelagic) were included in the analysis. 

A simulation was conducted which was similar in concept to that perfonned by the Bering Sea Bycatch Model 
(see Amendment 21b) in that catch by week was transferred from closed areas to all open areas in proponion 
to the amount of catch recorded from each open area during that week. The additional bycatch was then 
calculated according to the bycatch rate from each area in .each week, with the additional catch applied to the 
bycatch rate. The areas used by the Bering Sea Bycatch Model were NMFS statistical areas, and those used 
in the present simulation were ½0 latitude by IO latitude or smaller blocks. The Bering Sea Bycatch Model was 
based on data which had been expand,ed from the observer data to represent the catch from all vessels fishing 
at all times in the entire Bering Sea. The current simulation used unexpanded observer data and differed from 
the Bering Sea Bycatch Model in that no prohibited species PSC limits triggered closures ofdirected fisheries. 
For instance, increased red king crab hycatch in Zone I would not precipitate the closure of Zone I with an 
additional reapportionment ofeffort in to remaining open areas from Zone l. This is because with unexpanded 
catch estimates, it was not possible to ascertain when a PSC limit for a given prohibited species would have 
been reached. Similarly attainment of total allowable catch amounts could not be known. However, because 
closure ofareas which generally have higher bycatch ofa species were not triggered in the present simulation, 
many of the resulting increases (or decreases) in bycatch would tend to be over-estimates. 

3.4.5 Directed Groundfish Catch and Bycatch Within Blocks 

Target fisheries rely on access to the six blocks (200, 227, 228, 254, 997 and 998) to varying degrees. The 
percentage oftotal groundfish catch which was taken from all of these blocks by target fishery, gear, and year 
are presented in Figure 33. The data presented in this figure have been modified somewhat. Because target 
assignment is based on dominant catch, a pot catch for instance, may have one set that was predominantly 
pollock a generally rare occurrence, and this would show up as pot pollack. Percentages representing very 
small target categories have been deleted' from this graph. The figure shows that with the exception of fixed 
gear fisheries for Pacific cod, the six blocks are predominantly utilized by the trawl fisheries. 

Pollock and Pacific cod are the primary target fisheries within the blocks. However, the other flatfish category 
has had between 30% and 45% of the total observed groundfish come from within the six blocks during the 
years 1994-1997, and ro,isole has taken between 10% and 35% of its target catch from the blocks during this 
period. Between 4 7% and 70% of Pacific cod observed ground fish catch has been taken in the blocks and 
between 35% and 60% of bottom trawl for pollack target catch has come from the blocks. Although the 
percentage ofcatch taken from the blocks varies from year to year in most fisheries, it appears that the 
percentage of pelagic pollock taken from the blocks has declined from approximately 50% in 1994 and 1995 
to approximately 40% iri 1997. 

Figures 34-41 provide the total groundfish catch, and bycatch ofchinook and ''.other" salmon, halibut, herring, 
bairdi (Tanner) crab, opilio(snow) crab and red king crab forall trawl fisheries and trawl pollack fisheries only. 
The data in the figures are also categorized by year (1994-1997) and-by the amount taken in each block by 
season. Because of expected changes in the pollack sc;isons, catch and bycatch are reported during the 'A' 
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season(January-Ju\y), the 'B' season (August 1- September 15), the 'C' season (September 16-November I) 
and the remainder of the year. The total catch or byeatch taken within ("inside") all blocks and outside 
("outside") of the blocks are included as well. It should be noted that blocks 997 and 998 are half the size of 
the other blocks. 

The pollock fisheries make up a large portion of the total groundfish catch each year within the six blocks 
(bottom panel ofFigure 34, labeled as "inside"), with a greater portion ofother target catch being taken outside 
ofthe blocks. Approximately equal amounts ofpollack are taken inside and outside of the six blocks. Within 
the six blocks, the block with the highest total groundfish catch was block 228, however, blocks 997 and 997 
often had comparable amounts and are half the size of block 228. Overall, roughly half of the catch is taken 
during the 'A' season. It appears that in 1994 and 1995 more ofthe catch was taken during the 'B' season than 
during the 'C'·season, but that approximately equal amounts have been taken during either season in 1996 and 
1997. 

Since chinook salmon are primarily intercepted in the trawl fisheries for pollack, the graph showing chinook 
salmon bycatch from all trawls is very similarto the chi nook salmon bycatch from the pollock fisheries (Figure 
35). The shift from chinook salmon bycatch primarily occurring during the 'A' season in 1994 and 1995 to 
an increasing bycatch during the 'B' and 'C' seasons is apparent in the figure. Bycatch was much higher during 
the •c·• season than during the 'B' season in I 996. More chinook salmon are taken within the six blocks than 
outside the blocks in every year (approximately twice the ainount), and this is particularly true in I 996. As 
reported above, the blocks with consistently high bycatch are blocks 228, 997 and 998. 

Similar to chinook salmon, virtually aH of the "other" (primarily chum) salmon are taken by the pol lock 
fisheries (Figure 36). In 1994 and l 997, approximately twice as many "other" salmon were taken outside of 
the six blocks than within them, and the amounts were more equal in 1995 and 1996. Almost all "other" salmon 
are intercepted during the 'B' season (August-September 15) with the exception of the high interception of 
"other'' salmon within the blocks in the 1996 'C' season. Blocks 227 and 228 are part of the Chum Salmon 
Savings Area, and in l 996 and 1997 a large proportion ofthe "other"salmon taken in the six blocks were from 
these two blocks. 

Halibut bycatch ( expressed in kilograms) is fairly low in the p,;11ock fisheries. However, although the pollock 
fisheries d.ominate the effort in the six blocks during the'A' season, a large amount of halibut were taken by 
other fisheries within the blocks in every year (Figure 37) during this season. TI1e amount of halibut taken 
within the blocks was equal to the amount taken outside in 1995, but represented approximately one third of 
the amount taken outside in other years. Very little halibut is taken in block 998, and the most is taken in blocks 
228 and 997 (half the size of228). Halibut is primarily taken during the 'A' season. 

Herring bycatch (expressed in kilograms) was predominately during the 'B' season in 1995 and 1995, but a 
large amount was byeaught during the 'C' season in 1996 and 1997. A large portion was taken by the pollock 
fisheries (Figure 38). Approximately one third to one quarter ofthe herring is taken within the six blocks, and 
by far the individual block with the highest bycatch is block 998. 

With the exception of bairdi crab (Figure 39), little (opilio, Figure 40) to no (red king crab, Figure 41) crab 
are taken within the six blocks. Within the blocks, hairdi crab are primarily intercepted by non-pollock fisheries 
in blocks 228 and 254. 

3.4.6 Closure Simulation and "Spill-over" Effects 

The effects 011 chinook salmon or other species bycatch by closing single or combined blocks was estimated 
by transferring effort from closed blocks to remaining open blocks. In the simulation, the catch from closed 
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blocks in each week was transferred to open blocks according to the proportion of total groundfish catch 
recorded for that week in each block. Bycatch was calculated by multiplying the additional amount of 
groundfish transferred into an area by the bycatch rate in that block and week. The calculated bycatch rates 
were for all targets combined in each block and week. The bycatch in the pollock fisheries was calculated 
separately, and rates were based on pollock catch only. 

The changes in effort which would be expected from the closures were calculated as well. The average catch 
per haul ( catch per unit effort, or CPUE) for each week and block was calculated. The redistributed catch from 
closed blocks was apportioned to remaining open blocks as above and the number of hauls that would result 
from the increased catch was estimated for each block and week. 

In the simulation, blocks were closed: I) for the entire year, 2) for only the 'A' season (January-July), and 3) 
for only the 'B' season (August-December). The 'C' season was not considered as a separate closure option 
in this analysis. The following combinations ofblocks were examined for closure: Half-block 997 alone; Half
block 998 alone; Block 997 and 998 together; Block 227 alone; Block 228 alone; Blocks 997, 998, and 200 
together; Blocks 997, 998, 200, and 227 together; Blocks 997, 998, 200, 227 and 228 together; and blocks 997, 
998,200,227, 228, and 254 together. 

The results of the simulations in numbers (salmon or crab) or kilograms (herring and halibut) ofbycatch are 
presented graphically in Figures 42 - 55, and as percentages in Tables 4 and 5. An appendix ofmaps has been 
provided (Appendix 2) showing the locations ofthe bycatch ofthe various species and the locations ofdirected 
catch. The maps can help identify the areas of high bycatch of various species and can be consulted in 
conjunction with the figures and tables in this section. 

Figures 42 - 55 present the bycatch of various species as blocks are closed. In general, if a closure results in 
little change in the bycatch level, it indicates that the bycatch rates in some of the remaining open blocks are 
similar to that block. lfthe bycatch is.reduced, it means that effort has been shifted into blocks with lower rates, 
and if the bycatch increases, the bycatch rates are higher in one or more of the open blocks, For instance, 
Figure42 provides the simulation results for the pollack fisheries alone in 1994- 1997. When blocks 997,227 
and 228 are closed individually, there is little reduction in bycatch numbers ofchi nook salmon. However, when 
these blocks are closed in conjunction with each other or other blocks, there can be dramatic reductions in 
chinook salmon bycatch numbers. This indicates that the blocks have relatively high bycatch rates, and only 
the closure of all blocks with similar rates will result in significant bycatch reductions. 

The results in Figure 42 indicate that there was little change in chinook salmon bycatch when blocks were 
closed to pollock fishing during only the 'B' season, with the exception of 1997, a year in which high chinook 
bycatch levels occurred in the second halfofthe year. The closures in 1995, when chi nook salmon bycatch was 
low, actually resulted in slight increases in chi nook salmon. An annual closure ofall blocks in I 995 to pollock 
fisheries only would have resulted in a predicted increase of2.5% more chinook salmon (Table 4). In 1994, 
1996, and 1997 an annual closure ofall blocks for the entire year would have been expected to reduce chinook 
salmon bycatch numbers by 15.8%, 53.9% and 32.1% in each year, respectively. Closure of all blocks to 
pollock fishing during the'A' season would have reduced chinook bycateh by 13.7% in 1994, by 33 .4% in 1996 
and by 3.6% in 1997. Closure ofall blocks during the '8' season would have reduced chi nook bycatch by 2. l % 
in 1994, by 20.4% in 1996 and by 28.5% in 1997. Generally, increasing the number ofclosed blocks increased 
the savings in chinook salmon, however, the percent contribution in savings was not always similar across 
years. For instance, the closure of block 254 in addition to the other blocks contributed to the reduction of 
chinook salmon bycaught in 1995 and 1996, but resulted in increased bycatch in 1994 and 1997. Blocks 
reducing chinook salmon bycatch by the largest amounts were blocks 997, 998, and 228, and blocks 227 and 
200 consistently added lo reductions as well. 
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The result ofclosing the blocks to all trawling (upon attainment ofa PSC limit) is similar to a closure of the 
blocks for the pollock fishery only. Marginal increased savings occur when additional fisheries are included 
in the simulated closures. The Pacific cod fishery is the only other fishery with significant chinook salmon 
bycatch (Figure 43). In most years, additional savings ofup to approximately I 0% were seen when the blocks 
were closed to all trawling (Table 5). Because ofthe relatively large proportion of chinook salmon taken in 
the-Pacific cod fishery in 1995, substantial reductions in chinook bycatch occurred when block 228, or all 
blocks were closed to all trawling in 1995. However, this high rate ofchi nook salmon bycatch in the Pacific 
cod fishery has not been seen since 1995. 

Virtually all "other" salmon are taken in the pollack fisheries, so Figures 44 (pollack fisheries only) and 45 (all 
trawl fisheries) are nearly identical. Blocks 227 and 228 are included in the Chum Salmon Savings Area, and 
closures of these blocks resulted in reductions, or at least no increases in "other" salmon bycatch. Closure of 
several of the blocks lead to predicted increases in "other" salmon bycatch of by as mucli as 20%, depending 
on the block and the season. This indicates that most of the blocks have lower "other" salmon bycatch rates 
than blocks 227 and 228, as might be expected based on the analysis leading to the closure ofthe Chum Salmon 
Savings Area: 

Relatively few halibut are taken by the pollock fisheries, however, with the exception of 1997, closure of the 
blocks generally resulted in increases in halibut bycatch (Figure 46 and Table 4). Increases of between 5% 
and 12% were seen in 1994, 1995 and 1996 when all blocks were closed. On the other hand, closures of the 
blocks to all trawling generally resulted in predicted decreases in halibut bycatch in 1995 and 1997, slight 
increases in 1994 and larger increases in 1996 (Figure 47 and Table 5). Halibut bycatch was predicted to 
decrease by about 5% when all blocks were closed to all trawling in 1995 and 1997. This would imply that the 
pollock fisheries catch more halibut elsewhere or encounter higher halibut bycatch rates in other blocks, and 
that all trawl fisheries combined experience relatively high halibut bycatch rates in the blocks with simulated 
closures during those years. Figures 5 and 14 in Appendix2 show the patterns in the bycatch ofhalibut in the 
pollock and all fisheries and indicate that the pollock fisheries encounter halibut in numbers along the shelf, 
whereas all fisheries combined mainly encounter halibut in the closure blocks. 

The closures of various blocks were predicted to cause large reductions in herring bycatch in the pollock 
fisheries in 1994, small reductions in bycateh in 1997, and large increases in bycatch in 1995 and 1996 (Figure 
48}. Herring bycatch was predicted to be reduced by 14.4% in 1994, increase by 13.2% in 1995, by24.7% in 
1996 and by 0.3% in 1997 when all blocks were closed. The results are very similar when the blocks were 
closed to all trawling, with the exception of 1995 where no increase in bycatch was seen (J<'igure 49). 

Beeause of low bycatch rates of crab in any of the blocks, closure ofany or all of them resulted in predicted 
increases in the bycatch ofbairdi, opilio and red king crab (Figures 50 - 55 and Tables 4 and 5). Closure of 
all blocks to pollock fishing increased bairdi crab bycatch by berween 4.1% and 25.5% {although the 
percentages decreased across years, probably with dedines in bairdi crab stocks). Closure of all blocks to 
pollock fishing also increased opilio crab bycatch by between 8.4% and 32.5% and increased red king crab 
bycatch by between 4.7% and 61.4%. Closure of the Red King Crab Savings Area and vessel avoidance 
practices may be the reason for the drop in red king crab bycatch numbers outside of the blocks analyzed for 
closure. 

Closure ofthe blocks to all trawling is predicted to increase bairdi crab bycatch by between 15.4% and 58.3%, 
increase opilio crab bycatch by between 27.2% and 50.0%, and increase red king crab bycatch by between 
108.3% and 200.4% (Table 5). Note that although the closure of the Red King Crab Savings Area since 1995 
has reduced overall red king crab bycatch numbers {Figure 55), the highbycatchrntes in areas near the Red 
King Crab Savings Area would result in predicted bycatch increases. 
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The predicted changes in the number ofhauls required to take the eatch in areas outside ofthe closure areas are 
presented in Figures 56 and 57. An annual closure of all six blocks to pollack fisheries was predicted to 
increase the number of hauls necessary to take the foregone catch by 11 % in 1994, 9% in 1995, 4% in 1996, 
and decrease the numberofhauls by 3% in 1997. This indicates that in the last two years, relative catch per unit 
effort has become similar within and outside of the CHSSA blocks. When the six blocks are closed to all 
directed trawling, the number of hauls necessary to take the foregone catch increased by 9% in 1994, 13% in 
1995, 2% in 1996, and decreased by2% in 1997. The closure of individual blocks 997,227 and 228 generally 
led to a reduction in the number ofhauls required to take the foregone catch, while the closure of blocks 998, 
200 and 254 generally resulted in a slight increase in the number of hauls. 

In summary, closure of the various blocks in different combinations caused variations in the bycatch patterns 
in the remaining open blocks. In the pollack fisheries, with the exception of 1995 when few chinook salmon 
were bycaught, the closure ofany combination of blocks resulted in reductions in predicted chinook salmon 
bycatch, with greater reductions coincident with larger total area closures (more blocks included in the closure). 
Closures of the areas generally caused reductions in the bycatch of herring, slight increases in the bycatch of 

· halibut, moderate increases in "other" salmon bycatch, and large increases in crab bycatch. The blocks most 
similar to the area remaining open appear to be blocks 227 and 228, since closure of these blocks resulted in 
the smallest predicted changes in bycatch levels, with the exception of "other" salmon which these two blocks 
were chosen to help protect 

The closure of the blocks to all trawling further reduced the predicted levels of chinook salmon bycatch. 
However, because a greater amount of effort is directed into open areas, the closures to all trawling greatly 
increased the percentage of crab bycatch of all species but generally reduced halibut bycatch levels. 

With PSC limits in place for hotspot areas, the areas analyzed above ( one to six blocks) would remain open until 
the PSC limit had been reached, and then close for either the remainder of the year, or for the season chosen 
by the Council. To date, the Chinook Salmon Savings Area has not been closed by attainment of the 48,000 
PSC limit. The selected blocks would be a subset ofthe current Chinook Salmon Savings Area, and the impacts 
and savings to chi nook salmon would both be reduced from those presented in Alternatives 2 and 3. As is 
indicated by the simulated seasonal closure ofblocks, the savings in salmon would be reduced compared to an 
annual closure. The attainment of a PSC limit prior to closure would ensure that 36,000 or 48,000 chinook 
salmon had already been taken, and while a triggered closure would reduce the additional amount taken, the 
savings would be less than those described with annual or seasonal closures above. · 

3.4.7 Chinook Salmon Bycatch by Target Fishery (Option 2) 

Within Bering Sea trawl fisheries, chinook salmon are primarily encountered in the directed trawl fishery for 
pollack (Table 2 and Figure 8), in the last 3 years accounting for about 90% ofthe bycatch. The trawl fishery 
for Pacific cod is the only other directed fishery which takes a measurable number ofchinook salmon, roughly 
8-l 0%. The chinook salmon bycatch amounts have been fairly constant for the Pacific cod fisheries (5,000-
8,000 per year) and more erratic for the pollack fishery (10,000 - 56,000) over the same time period (Table 2). 
By comparison, "other" salmon are taken almost exclusively by the pollack fisheries and there was a striking 
reduction in "other" salmon bycatch in 1995 as well as chinook salmon. As was the case in Amendment 2lb, 
the focus ofthis analysis is on the pollack and Pacific cod trawl fisheries with an emphasis on the trawl fishery 
for pollock, since chi nook bycatch has been very consistent in the Pacific cod trawl fishery and more erratic for 
the pollack fishery. 

3.5 Alternative 5: (Preferred) 
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Alternative 5 would combine elements of Alternatives 2, 3, and 4. Specifically, the chinaok salmon 
bycatch PSC limit would be reduced incrementally from 41,000 to 29,000 over three years beginning 
in the year 2000 (the phase-in schedule would _be as follows: year 2000=4 l,000 chinook salmon; 
2001=37,000;2002=33,000; 2003=29,000). Accounting for the PSC limit would begin January I and 
continue year-round. Non-pollack fisheries would be exempt from the closure and those fisheries' 
chi nook PSC bycatch would not be counted toward the PSC limit. This is a change from the status quo. 
Currently, all chinook salmon bycaughl are counted towards the PSC limit. The two Pribilof blocks 
would be deleted from the CHSSA closure area, and block 226 would be added. In the even't the PSC 
limit is triggered before April 15, the chinook savings areas would' close immediately to pollack 
fishing. The closure would be removed after April 15, but would be reinitiated September I. 

Alternative 5 is a combination of Alternatives 2 through 4 with the addition of block 206 to the CHSSA and 
the deletion of the two blocks near !lie Pribiloflslands, and with the chinook PSC limit applying only to the 
pollack fishery. Block 226 was included because it has exhibited high byeatch rates ofchinook salmon over 
the past fow'years (Figures 24 - 31 ). 

The purpose of this action is to reduce the bycatch of chinook salmon in Bering Sea ground fish fisheries. 
Analysis showed that a bycatch limit of36,000 chinook salmon would be a sizeable reduction from recent 
catches (50,000 - 60,000 chinook, Table 2). The pollack fishery was found to harvest the largest and most 
variable amount of chinook salmon of the Bering Sea fisheries. The Pacific cod fishery made up the other 
portion with catches in the range of5,000 7,000 chinook per year. The Council's intent, therefore, was a step
wise reduction in the annual catch of chinook salmon to 36,000. The Council assumed that the Pacific cod 
fishery would take 7,000 chinook a year, therefore, by default, the effe,;tive pollack PSC limit would then be 
29,000 chinook salmon. The Pacific cod fishery is not included in the PSC limit because the Council did not 
want that fishery to be subject to the closure ofthe CHSSA. This assumption holds true as long the Pacific cod 
fishery takes about the same amount of chi1iook salmon (or less) each year. If this sector's chinook catch 
increased, the Council would have to reconsider including it in the PSC limit, however, this is not expected. 

3.6 Alternatives Considered and Rejected 

Processing Sector Allocation of Chinook Salmon Bycatch PSC lit~its 

The chinook salmon bycatch PSC limits ean be explicitly allocated by target or processing sector. A detailed 
analysis of an allocation by processor mode or target is not possible because the processor mode is not 
consistently recorded in the observer data and because target assignment differs according to the assignment 
algorithm. Table 2 summarizes chinook salmon bycatch infonnation provided by NMFS on their web page 
for the years 1994- l 998. The percentages ofehinook salmon bycatch by processor in the pollack fishery, for 
example, may be useful inPSC limit allocation decisions. It should be noted that the numberofchinook salmon 
intercepted in the bottom trawl for pollack target as provided in Table 2 differ greatly from the number of 
chinook salmon reported in the bottom trawl for pollack target based on observer data alone elsewhere in this 
document. 1bis is because of the differences in algorithms used in assigning the bottom trawl and pelagic 
pollack targets. Recent proposed changes in pollack allocations aeros·s processing sectors would be expected 
to change the salmon bycatch percentages as provided in the table, and these changes should be noted when 
assigning chinook bycatch PSC limits according to processing sector. 

3.7 Additional Considerations 

There are several developments in 1998 which could have impacts on the analysis provided in this document. 
The proposed reductions through the American Fisheries Act in the size of the catcher/processor fleet, the 
reallocation of-pollack total allowable catch (TAC} among the mothership, catcher/processor and sh<ireside 
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sectors ofthe. fleet, and the proposed co-op nature ofportions of the fleet will all change the patterns ofeffort 
for pollock, The recent Biologieal Opinion (Section 7 consultation) on the fishing related impacts on Steller 
sea lions could also cause far-reaching changes in the distribution ofpollock fishing effort 111e consultation 
identified areas ofcritical habitat for Steller sea lions {Figure l ), and the NPFMC has recommended actions to 
reduce the fishing effort for pollock within this critical habitat The NP FMC also recommended spreading 
effort out in time so that "pulse" fishing periods are reduced, The recommended periods are as follows (I) A I, 
beginning January 20; (2) A2, beginning February 20; (3) B, beginning August l; and ( 4) C, beginning 
September l 5 in the Bering Sea, 

The analysis in this document is dependent on historical data to define the most effective measures in reducing 
chinook salmon bycatch, However, the changes discussed above will redistribute effort both spatially and 
temporally and the impacts these changes migbt have on chinook salmon bycatch are difficult to predict, The 
central blocks in the CHSSA are all located within the Stellar sea lion critical habitat, and movement ofeffort 
out ofthis area could be expected to reduce chinook salmon bycatch. Similarly, fishing effort in August would 
be unlikely to encounter chinook salmon (although "other" salmon bycatch might be expected to be higher), 
and would add to chinook salmon bycatch reductions. On the other hand, the beginning of the 'C' season on 
September 15 will likely increase the chances of chinook interceptions. 

Althougb an analysis of all of the above changes was not possible, some information has been provided for 
background. As discussed in section I .4.1, Figures 34- 4 I provide total observed catch and bycatch for several 
species within and outside six of the CHSSA blocks according to the newly proposed pollock seasons. 

As additional information, Tables 6 and 7 provide the total observed catch and bycatch ofcrab, salmon, halibut 
and herring in the pollock and all target fisheries as observed outside and within the Steller sea I ion critical 
habitat-CVOA area (CH) by season, Within the J)Ol!ock fisheries (Table 6), the total groundfish catch outside 
ofCH increased in 1996 and 1997 (44. 7% and 43.5%, respectively) as compared to 1994 and l 995 (36.8% and 
32.5%, respectively), A maximum of22.7% ofthe observed bycatch ofchinook salmon in the pollock fisheries 
occurred outside ofthe CH (1995) and a low of7% was taken outside of the CH in 1996, As reported above, 
the 'A' season bycatch of salmon within critical habitat ( containing the CHSSA) was high during the period 
1994-1996(62%- 74%) but fell to 22% in 1997. In 1997, 40% ofcliinook salmon bycatch occurred during the 
'C' season (Sept. 15 -Nov.]). ' 

In addition to examination of the spill-over effects (section 1 A. l) caused by individual block closures, the 
amount of groundfish catch that would be predicted to occur within critical habitat area following an annual 
closure is presented in Table 8. As each block or combination ofblocks was closed (for the entire year), the 
amount ofgroundfish catch in the remainder ofthe critical habitat area was calcnlated, including the additional 
catch transferred from the closed blocks. The purpose of this analysis was to determine if there were any 
negative interactions between CHSSA closures and groundfish catch within Steller sea lion critical habitat A 
negative impact would be if the catch within critical habitat increased due to a CHSSA closure. 

The six blocks examined fall within the critical habitat boundary. The results in Table 8 are comparable to 
Tables 6 and 7 which tabulated the observed catch within critical habitat areas during various proposed fishing 
periods. The simulation results in Table 8 are based on the assumption that catch is transferred to all open 
blocks in proportion to the catch which was seen in the open blocks during that week. As the proportion of 
closed blocks (e.g. CHSSA blocks) increases within critical habitat, a greater pcrtion of the catch is 
hypothesized to be taken outside of critical habitat If all six blocks were closed to all trawl activity for the 
entire year, groundfish catch within critical habitat would be reduced to 48% - 57% of original levels. If all 
six blocks were closed to pollack fishing, catch ofpollock would be reduced to 57% to 66% oforiginal levels. 
We can therefore make the conclusion that catch within Steller sea lion critical habitat is likely to decrease (not 
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increase) due to a closure of the CHSSA (whether that closure pertained to either the pollock fishery of the 
entire trawl fishery as a whole). 
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4.0 AFFECTED ENVIRONMENT ANDENVIRONMENTALEFFECTSOFTHEALTERNATIVES 

TI1e pollock trawl ground fish fisheries occur in the North Pacific Ocean and Bering Sea in the U.S.. EEZ from 
50' N to 65.N (Figures 2-9 and 2-11). These regulations affect groundfish fishing in statistical areas 509, 513, 
5 I 4, 517,518,519, 521,523,541,542, 543,610,620,630,640. Descriptions ofthe affected environment are 
given in the SEIS (NMFS 1998c). Substrate is described at section 3.1.1, water column at 3.1.3, temperature 
and nutrient regimes at 3.1.4, currents at 3.1.5, groundfish and their management at 3.3, marine mammals at 
3.4, seabirds at 3.5, benthic infauna and epifauna at 3.6, prohibited species at 3.7, and the socioeconomic 
environment at 3. l 0. Additionally, the status ofeach target species category, biomass estimates, and acceptable 
biological catch specifications are presented both in summary and in detail in the annual GOA and BSA! stock 
assessment and fishery evaluation (SAFE) reports. The projections for fishing year 1999 are contained in the 
l 998 SAFE reports (NPFMC 1998a; 1998b.) 

An environmental assessment (EA) as deseribed by the National Environmental Policy Act (NEPA) of 1969 
is used to detennine whether the action considered will result in significant impact on the human environment. 
If the action is determined not to be significant hased on an analysis of relevant considerations, the EA and 
resulting finding of no significant impact (FONS!) will be the final environmental documents required by 
NEPA. If the analysis concludes that the proposal is ·a major Federal action significantly affecting the human 
environment, an environmental impact statement (EIS) must be prepared. 

The environmental impacts generally associated with fishery management actions arc effects resulting from 
( l) harvest offish stocks which may result in changes in food availability to predators and scavengers, changes 
in the population structnre oftarget fish stocks, and changes in the marine ecosystem community structure; (2) 
changes.in the physical and biological structure ofthe marine environment as a result of fishing practices, e.g., 
effects of gear use and fish processing discards; and (3) entanglement! entrapment of non-target organisms in 
active or inactive fishing gear. 

An analysis of the effects of groundfish fishing on the ecosystem, social, and economic environment is 
contained in the FSEIS (NMPS 1998c). This analysis displays only those effects that are additional and 
attributable to promulgation ofan FMP amendment to implement new chinook salmon PSC limitations. 

4.1 Trophic interactions 

The marine food-web ofNorth Pacific marine fishes are complex (Livingston and Goiney 1983 ). Many species 
comprise the food web in the BSA!, including zooplankton and phytoplankton; a variety of molluscs, 
crustaceans, octopi and other invertebrates; and numerous species ofdemersal and pelagic fish. At the top of 
the food chain are humans, sharks, and over a dozen species of marine mammals. Environmental changes as 
well as human exploitation patterns can effect changes to trophic interactions. Fishing causes direct changes 
in the structure of fish communities by reducing the abundance of target or by-catch species, then these 
reductions may lead to responses in non-target species through changes in competitive interactions and predator 
prey relationships. Indirect effects of fishing on trophic interactions in marine ecosystems may also occur. 
Current debates on these topics include comparing relative roles of "top down" (predator) or "bottom up" 
(environmental and prey) control in ecosystems and the relative significance of"donor controlled" dynamics · 
(in which victim populations influence enemy dynamics but enemies have no significant effect on victim 
populations) in the food webs (Jennings and Kaiser 1998.) 

Fishery management measures in the proposed rule are intended to reduce stress in the North Pacific marine 
food-web for the primary benefit of chinook salmon. Similar effects, however, may accrue to the other 
ecosystem components as well. Below is an exlensiv.e explanation of predicted effects on chinook salmon 
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followed by <?ffects to marine mammal, seabird, forage fish species, and target fish species populations in the 
BSA! management area. 

4.2 Impacts on Endangered or Threatened Species 

The Endangered Species Act of 1973 as amended (16 U.S.C. 1531 et seq; ESA), provides for the conservation 
ofendangered and threatened species of fish, wildlife, and plants. The program is administered jointly by the 
NMFS for most marine mammal species, marine and anadromous fish species, and marine plants species. and 
by ,the USFWS for bird species, and terrestrial and freshwater wildlife and plant species. 

The designation of an ESA listed species is based on the biological health of that species. The status 
determination is either threatened or endangered. Threatened species are those likely to become endangered 
in the foreseeable future [16 U.S.C. § 1532(20)]. Endangered species are those in danger ofbecoming extinct 
throughout all ora significant portion oftheir range [16 U .S.C, § 1532(20)]. Species can be listed as endangered 
without first being listed as threatened. The Secretary ofCommerce, acting through NMFS, is authorized to 
list marine fish, plants, and mammals (except for walrus and sea otter) and anadromous fish species. The 
Secretary of the Interior, acting through the USFWS, is authorized to list walrus and sea otter, seabirds, 
terrestrial plants and wildlife, and freshwater fish and plant species. 

In addition to listing species under the ESA, the critical habitat of a newly listed species must be designated 
concurrent with its listingtothe"maximum extent prudent and determinable" [16 U.S.C. § l 533(b)(l)(A)]. The 
ESA defines critical habitat as those specific areas that are essential to the conservation ofa listed species and 
that may be in need of special consideration. Federal agencies are prohibited from undertaking actions that 
destroy or adversely modify designated critical habitat. Some species, primarily the cetaceans, which were 
listed in 1969 under the Endangered Species Conservation Act and carried forward as endangered under the 
ESA, have not received critical habitat designations. 

Federal agencies have an affinnative mandate to conserve listed species (Rohlf 1989). One assurance of this 
is Federal actions, activities or ·authorizations (hereafter referred to as Federal action) must be in compliance 
with the provisions of the ESA. Section 7 of the Act provides a mechanism for consultation by the Fed_eral 
action agency with the appropriate expert agency (NMFS or USFWS). Informal consultations, resulting in 
letters of concurrence, are conducted for Federal actions that have no adverse affects on the listed species. 
Formal consultations, resulting in biological opinions, are conducted for Federal actions that may have an 
adverse affect on the listed species. Through the biological opinion, a determination is made as to whether the 
proposed action poses ''.jeopardy" or "no jeopardy" ofextinction to the listed species. If the determination is 
thatthe action proposed ( orongoing) will cause jeopardy, reasonable and prudent alternatives may be suggested 
which, if implemented, would modify the action to no longer pose the jeopardy of extinction to the listed 
species, These reasonable and prudent alternatives must be incorporated into the Federal action if it is to 
proceed. A biological opinion with the conclusion ofno jeopardy may contain a series ofmanagement measures 
intended to further reduce the negative impacts to the listed species. ll1ese management alternatives are 
advisory to the action agency [50 CFR, 402.240)]. If a likelihood exists of any taking occurring during 
promulgation ofthe action, an incidental take statement may be appended to a biological opinion to provide for 
the amount of take that is expected to occur from normal promulgation of the action. An incidental take 
statement is not the equivalent of a permit to take. 

Fourteen species occurring in the GOA and/or BSA! groundfish management areas are currently listed as 
endangered or threatened under the ESA. The group includes seven great whales, one pinnipcd, three Pacific 
salmon, two seabirds, and one albatross. 
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Northern Right Whale Ba/aena g/acia/is Endangered· 
Bowhead Whale ' Balaena mysticetus Endangered 
Sei Whale Balaenoptera borea/is Endangered 
Blue Whale Ba/aenoptera muscu/us Endangered 
Fin Whale Balaenoplera physalus Endangered 
Humpback Whale Megaptera novaeangliae Endangered 
Sperm Whale Physeter macrocephalus Endangered 
Snake River Sockeye Salmon Onchorynchus nerka Endangered 
Short-tailed Albatross l'hoebaotria albatrus Endangered 
Steller Sea Lion Eumetopiasjubatus Endangered and Threatened 2 

Snake River Fall Chinook Salmon Onc/wrynchus tshawytscha Threatened 
Snake River Spring/Summer Chinook Salmon Onchorynchus tshawytscha Threatened 
Puget Sound Chinook Salmon Onchorynchus tshawytscha Threatened 
Lower Columbia River Chinook Salmon Onchorynchus tshawytscha Threatened 
Upper Willamette River Chinook Salmon Onchorynchus tshawytscha Threatened 
Upper Columbia River Spring Chinook Salmon Onchorynchus tshawytscha Endangered 
Upper Columbia River Steelhead Onchorynchus inykiss Endangered 
Snake River Basin Steelhead Onchorynchus mykiss Threatened 
Lower Columbia River Steelhead Onchorynchus mykiss Threatened 
Upper Willamette River Steelhead Onchorynchus mykiss Threatened 
Middle Columbia River Steelhead Onchorynchus mykiss Threatened 
Spectacled Eider Somateria fishcheri Threatened 
Steller Eider Pofysticta stel/eri Threatened 

1 The bowhead whale is present in the Bering Sea area only. 
2 Steller sea lion are listed as endangered west ofCape Suckling and threatened east of Cape Suckling, 

Listed Species. The following species are currently listed as endangered or threatened under the ESA and 
occur in the GOA and/or BSA! groundfish management areas, 

In summary, .species listed under the ESA are present in the action area and, as detailed below, some may be · 
negatively affected by groundfish fishing, NMFS is the expert agency for ESA listed marine mammals. The 
USFWS is the expert agency for ESA listed seabirds, T11e proposed action, promulgation of an FMP 
amendment to implement a reduction in the chi nook salmon bycatch limit must be in compliance with the ESA 

Section 7 consultations have been done for all the above listed species, some individually and some as groups, 
See the FSEIS, section 3,8, for summaries of all previous section 7 consultations and Biological Opinions 
(NMFS 1998a). None ofthe alternatives considered forth is rule are expected to have an impact on endangered, 
threatened, or candidate species other than chi nook salmon, The purpose ofthis rule is to implement reductions 
in the take of chinook salmon in the BSAL To the extent to which this purpose is achieved, this action will 
benefit rather than harm chinook salmon. 

4.2.1 Endangered Cetaceans 

NMFS concluded a fonnal section 7 consultation on the effects of the BSAI and GOA groundfish fisheries on 
endangered cetaceans within the BSA! and GOA on December 14, 1979, and April 19, 1991, respectively. 
These opinions concluded that the fisheries are unlikely to jeopardize the continued existence or recovery of 
endangered whales. Consideration of the bowhead whale as one of the listed species present within the area 
ofthe Bering Sea fishery was not recognized in the 1979 opinion, however, its range and status are not known 
to have changed, No new information exists that would cause NMFS to alter the conclusion ofthe 1979 or 1991 
opinions, NMFS has no plan to reopen Section 7 consultations on the listed cetaceans during the 1998 Total 
Allowable Catch specification process, Ofnote, however, are observations ofNorthem Right Whales during 
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Bering Sea stock assessment cruises in the summerof1997 (NMFS per. com). Prior to these sightings, and one 
observation ofa group of two whales in l 996, confirmed sightings had not occurred. 

4.2.2 Steller Sea Lion 

TI1e Steller sea lion range extends from California and associated waters to Alaska, including the GulfofAlaska 
·and Aleutian Islands, into the Bering Sea and North Pacific and into Russian waters and territory. In l 990, the 
species was listed as threatened under the Endangered Species Act (60 FR 51.968). In 1997, NMFS reclassified 
Steller sea lions as two distinct populations (62 FR 24345). The population west of l44EW. longitude (a line 
near Cape Suckling, Alaska) was changed to endangered status; the remainder of the U.S. Steller sea lion 
population-is still listed as threatened. ' 

ln 1993, NMFS designated critical habitat for the Steller sea lion (58 FR 45278). TI1e designation was based 
on the Recovery Team's determination ofhabitat sites essential to reproduction, rest, refuge, and feeding. Listed 
critical habitats in Alaska include all rookeries, major haul-outs, and specific aquatic foraging habitats of the 
BSA! and GOA. No changes in critical habitat designation were made as result of the 1997 re-listing. 

Beginning in l 990 when Steller sea lions were first listed under the ESA, NMFS determined that both 
groundfish fisheries may adversely affect Steller sea lions, and therefore conducted Section 7 consultations on 
the overall fisheries (NMFS l 99 l ), and subsequent changes in the fisheries. These consultations and 
recommendations, and actions resulting from them, are listed in section 3.8.3 ofthe 1998 SEIS (NMFS 1998). 

The first Biological Opinion (BiOp) was for the action authorizing tl1e pollock and Atka mackerel fisheries for 
the years 1999 through 2002. It.was issued December 3, 1998, by the Office ofProtected Resources ofNMFS. 

. The scope ofthe consultation was the Atka mackerel fishery ofthe BSA[, and the pol lock fisheries in the BSA! 
and the GOA. The BiOp concluded that the Atka mackerel fishery was not likely to jeopardize the continued 
existence of the western population ofSteller sea lions or adversely modify its critical habitat. However, the 
BiOp also concluded that both'ofthe pollock fisheries, as they had been proposed in .1998, were likely to cause 
jeopardy to Steller sea lions aud adverse modification of designated Steller sea lion critical habitat. This 
determination was based primarily ori the premise that the two pollock fisheries would compete with Steller sea 
lions by rernoving prey items from important foraging areas at crucial times of the year. 

To avoid the likelihood of causing jeopardy and adverse modification, NMFS developed a framework of 
reasonable and prudent alternatives (RPAs) based on three objectives: (I) temporally disperse fishing effort, 
(2) spatially disperse fishing effort, and (3) provide full protection from fisheries competition in waters adjacent 
to rookeries and important h·au[outs. The RP As contained guidelines for management measures which would 
achieve these principles. _The Council initially provided recommendations for management measures at its 
December 1998 meeting. NMFS evaluated those recommendations and incorporated them into the RP As on 
December 16, 1998. The RPAs were implemented by emergency interim rule for the first half of 1999, 
published on January 22, 1999 (64 FR 3437), amended ou February 17, 1999 (64 FR 7814) and February 25; 
1999 (64 FR 9375). The Council met again in February, April, and June 1999, to consider recommendations 
for extending the em~rgency rule for the second half of 1999, and at its June meeting, voted to extend the 
emergencyrule{with modifications to the Bering SeaB and C seasons) until December 31, 1999 {July 21, 1999, 
64 FR 39087; technical amendment August IO, 1999, 64 FR 43297). 

The December 3, 1998, BiOp was challenged in the United States District Court.for the Westem District of 
Washington by Greenpeace, the American Oceans Campaign, and the Sierra Club. On July 9, 1999, (amended 
July 13, 1999), the Court upheld the. no-jeopardy conclusion for the Atka mackerel fishery and the jeopardy 
conclusion for the pollock fisheries. However, the Court also found that "the Reasonable and Prudent 
Alternatives ... were arbitrary and capricious ... because they were not justified uni:ler the prevailing legal 

BS58pr3.ea 37 July 1999 

http:BS58pr3.ea


standards and because the record does not support a finding that they were reasonably likely to avoid jeopardy," 
On August 6, 1999, the Court remanded the BiOp back to NMFS for further analysis and explanation. 

To comply with the Court's Order, NMFS conducted additional analyses and considered recommendations from 
the Council to develop Revised Final Reasonable and Prudent Alternatives (RFRPAs}(October 1999). NMFS 
intends to initiate rulemaking to implement these conservation measures for the year 2000 and beyond. 

Given a closure of the CHS SA, the practical effect of this action would be positive for Steller sea lions as 
outlined in the RFRP As. The reason forth is is that the most significant closure area, the region with the highest 
salmon bycatch rates, is found within the Steller sea lion conservation area (formerly referred to as the combined 
critical habitat/catcher vessel operation area). The main objective ofthe RFRP As is to reduce pollock harvests 
within the critical habitat areas, therefore any action that helps to accomplish this goal further supports the 
RFRPAs. Since the major part ofthe CHSSA is within the conservation area, and a closure would force pollack 
fishing to be reduced iii this area, it is likely that this action is beneficial to Steller sea lions as outlined in the 
RFRPAs. 

4.2.3 Pacific Salmon 

No species of Pacific salmon originating from freshwater habitat in Alaska are listed under the ESA. 'lbese 
listed species originate in freshwater habitat in the headwaters ofthe Columbia (Snake) River. During ocean 
migration to the Pacific marine waters a small (undetermined) portion ofthe stock go into the Gulfof Alaska 
as far east as the Aleutian Islands. In that habitat they are mixed with hundreds to thousands of other stocks 
originating from the Columbia River, British Columbia, Alaska, and Asia. The listed fish are not visually 
distinguishable from the other, unlisted, stocks. Mortal take of them in the chinook salmon bycatch portion of 
the fisheries is assumed based on sketchy abundance, timing, and migration pattern information, 

NMFS designated critical habitat in 1992 (57 FR 57051) for the for the Snake River sockeye, Snake River 
spring/summer chinook, and Snake River fall chinook salmon. The designations did not include any marine 
waters, therefore, does not include any of the habitat where the groundfish fisheries are promulgated, 

NMFS has issued two biological opinions and no-jeopardy determinations for listed Pacific salmon in the 
Alaska ground fish fisheries (NMFS 1994, NMFS 1995). Conservation measures were recommended to reduce 
salmon bycatch and improve the level ofinfonnation about the salmon bycatch. The no jeopardy determination 
was based on the assumption that if total salmon bycatch is controlled, the impacts to listed salmon are also 
controlled. The incidental take statement appended to the second biological opinion allowed for take ofone 
Snake River fall chinook and zero take ofeither Snake River spring/summer chinook or Snake River sockeye, 
per year. As explained above, it is not technically possible to know if any have been taken, Compliance with 
the biological opinion is stated in terms of limiting salmon bycatch per year to under 55,000 and 40,000 for 
chinook salmon, and 200 and I 00 sockeye salmon in the BSAI and GOA fisheries, respectively. 

Since the date of the last biological opinion 8 new salmon or salmonid species originating in the Pacific 
Northwest have been listed under the ESA (see ESA listed species above). 

4.2.4 Short-tailed Albatross 

The entire world population in 1995 was es(imated as 800 birds; 350 adults breed on two small islands near 
Japan. The population is growing but is still critically endangered because of its small size and restricted 
breeding range. Past observations indicate that older short-tailed albatrosses are present in Alaska primarily 
during the summer and fall months along the shelf break from the Alaska Peninsula to the Gulf of Alaska, 
although 1- and 2-yearoldjuvcniles may be present at other times of(hcyear(FWS 1993). Consequently, these 
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albatrosses generally would be exposed to fishery interactions most often during the summer and fall--during 
the latter part of the second and the whole of the third fishing quarters. 

Short-tailed albatrosses reported caught in the longline fishery include two in 1995, one in October 1996, and 
none so far in 1997. Both 1995 birds were caught in the vicinity ofUnimak Pass and were taken outside the 
observers' statistical samples. 

Formal eonsultation on the effects ofthe groundfish fisheries on the short-tailed albatross under the jurisdiction 
of!he FWS concluded that BSA! and GOA groundfish fisheries would adversely affect the short-tailed albatross 
and would result in the incidental take of up to two birds per year, but would not jeopardize the continued 
existence ofthat species (FWS 1989). Subsequent consultations for changes to the fishery that might affect the 
short-tailed albatross also concluded no jeopardy (FWS 1995, FWS 1997). The US Fish and Wildlife Service 
does not intend to renew consultation for the 1998 To~l Allowable Catch specification process. 

4.2.5 Spectacled Eider 

These sea ducks feed on benthic mollusks and crustaceans taken in shallow marine waters or on pelagic 
crustaceans. The marine range for spectacled eider is not known, although Dau and Kitchinski ( 1977) review 
evidence that they winter near the pack ice in the northern Bering Sea. Spectacled eider are rarely seen in U.S. 
waters except in August through September when they molt in northeast Norton Sound and in migration near 
St. Lawrence Island. The lack ofobservations in U.S. waters suggests that, ifnot confined to sea ice polyneas, 
they likely winter near the Russian coast (FWS 1993 ). Although the species is noted as occurring in the GOA 
and BSAI management areas no evidence that they interact with these groundfish fisheries exists. 

4.2.6 Conditions for Reinitiation of Consultation 

For all ESA listed species, ·consultation must be reinitiated if: the amount or extent of taking specified in the 
Incidental Take Statement is exceeded, new information reveals effects of the action that mav affect listed 
species in a way not previously considered, the action is subsequently modified in·a manner that c~uses an effect 
to listed species that was not considered in the biological opinion, or a new species is listed or critical habitat 
is designated that may be affected by the action. 

4.2.7 Impacts of the Alternatives on Endangered or Threatened Species 

Further control ofchinook salmon bycatch in BSA! trawl fisheries proposed under Alternatives 2 and 3 would 
not affect the prosecution of the groundfish fisheries of the BSA! in a way not previously considered in the 
above e-0nsultations. None ofthe alternatives would affect overall TAC amounts or takes oflisted species. The 
option to reduce chinook salmon PSC limits may have a very minor positive impact on marine mammals 
utilizing salmon as prey, but it is extremely small relative to the total available forage ofthis species offAlaska. 
Therefore, none of the alternatives are expected to have a significant impact on endangered, threatened, or 
candidate species. 

4.3 Impacts on Marine Mammals 

Marine mammals not listed under the ESA that may be present.in the BSA! include cetaceans, [minke whale 
(Balaenoptera acutorostrala), killer whale (Orcinus orca), Dall's porpoise (Phocoenoides dalli), harbor 
porpoise (Phocoena phocoena), Pacific white-sided dolphin (Lagenorhynchus obliquidens), and the beaked 
whales (e.g., Berardius bairdii and Mesoplodon spp.)] as well as pinnipeds [northern fur seals (Callorhinus 
ursinus), and Pacific harbor seals (Phoca vitulina)J and the sea otter (Enhydra lutris). 
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None ofthe alternatives would affect takes ofmarine mammals. Actions taken to control salmon bycatch will 
not alter the harvest amount ofground fish. Therefore, none ofthe alternatives are expected to have a significant 
impact on marine mammals. 

4.4 Coastal Zone Management Act 

Implementation ofthe preferred alternative would be conducted in a manner consistent, to the maximum extent 
practicable, with the Alaska Coastal Management Program within the meaning of Section 30(c)(l} of the 
Coastal Zone Management Act of 1972 and its implementing regulations. 

4.5 Impacts on Essential Fish Habitat (EFH} 

The new mandate in the Magnuson-Stevens Act to identify, conserve, and enhance EFH grew out of the 
recognition that managing fisheries by dealing with individual species in isolation is not sufficient to maintain 
sustainable fisheries. It is also necessary to study the interactions of species and their habitat needs, and to 
manage the fisheries in such a way as to mai11tain a healthy ecosystem. 

The Magnuson-Stevens Act requires that Federal agencies consult with the Secretary ofCommerce with respect 
to any action "authorized, funded, or undertaken, by such agency that may adversely affect any essential fish 
habitat identified under this Act" (Section 305(b)(2)). EFH is defined under the Act as the waters and substrate 
necessary to fish for spawning, breeding, feeding, growth, and growth to maturity. For speeies managed under 
the three FMPs pertaining to the GulfofAlaska, EFH is described and identified in three amendments approved 
January 20, 1999. These are: Amendment 55 to the FMP forGroundfish ofthe Bering Sea and Aleutian Islands 
area, Amendment 5 to the FMP for Scallop Fisheries offAlaska, and Amendment 5 to the FMP for the Salmon 
Fisheries in the EEZ off the Coast of Alaska. 

According to the habitat descriptions in these amendments, the CHSSA contains EFH for most of the species 
managed under these FMPs. A variety ofspecies use the area for all ofthe purposes included in the Magnuson
Stevens Act definition-for breeding, feeding, and growth to maturity. 

Commercial fishing has many effects on EFH for commercial and non-commercial species. It removes large 
amounts of biomass, thus changing the size and sex structure of the target species as well as changing species 
composition and therefore predator-prey ratios. Changes in the ecosystem due to cyclical changes in oceanic 
temperature can have strong effects on the ecosystem which may need to be counterbalanced by a cautionary 
approach to the fishery (NPFMC 1998). Different types of fishing gear impact EFH in various ways. A 
discussion of the impacts trawl gear is contained below. 

Trawling 

Although numerous studies on the effects of trawling have taken place in the eastern and western Atlantic, the 
North Sea, and around Australia and New Zealand-some ofthe conclusions ofwhich could be applicable to the 
Bering Sea-until recently such studies had not taken place in the northern Pacific Ocean. Since 1996, however, 
the Alaska Fisheries Science Center(AFSC) has been conducting research to remedy this gap. Studies oftrawl 
impacts are ongoing in the GulfofAlaska, the eastern Bering Sea and the Aleutian Islands area. A summary 
of these research efforts can be found in the "Ecosystem Considerations for 1999" chapter of the 1999 SAFE 
(NPFMC 1999}. 

The study most pertinent to this EA was conducted by Freese et. al (1998). It was designed to find acute 
changes to habitat and the benthic community caused by trawling, and did not look at recovery of damaged 
organisms or delayed mortality of appan;ntly undamaged organisms (such as study is contemplated). 
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The AFSC study examined pasttrawling activity by the domestic commercial fishing tleetand videotapes taken 
from a submersible in 1992 and 1994. The authors compared trawled areas to non-trawled areas. They found 
that in the trawled areas, even after a single pass, a significant number ofboulders were displaced, and emergent 
epifauna were removed or damaged. They found significant damage to sponges and anthozoans in the trawled 
areas, and to one motile invertebrate, the brittlestar (A ponderosa). TI1e density ofsponges and anthozoans was 
lower in the trawled areas but the density of motile invertebrates was similar. As they expected, the authors 
noted an increase in the density of scavenging organisms in the trawl tracks. 

The AFSC study is consistent with studies in other areas, as its authors point out in their introduction. In their 
review of20 other studies, they found a common theme: mobile fishing gear reduces habitat complexity in three 
basic ways: (I) the trawl gear removes emergent epifauna; (2) it smooths sedimentary bedfonns; and (3) it 
removes taxa that produce structure. Naturally, these effects vary according to the type of bottom, ocean 
currents, species mix, etc. 

4.6 FINDING OF NO SIGNIFICANT IMPACT 

This Environmental Assessment tiers off the SEIS (NMFS 1998c) and the 1999 Ground fish Total Allowable 
Catch Specification EA (NMFS 1999b). 

For the reasons discussed above, implementation ofthe preferred Alternative to reduce chinook salmon bycatch 
in the BSA! would not significantly affect the quality of the human environment. Therefore, the preparation 
of an environmental impact statement is not required by section 102(2)(C) of NEPA or its implementing 
regulations. 

.) /:,~ le r 
DateT /
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, I 

5.0 REGULATORY IMPACT REVIEW: ECONOMIC AND SOCIOECONOMIC IMPACTS OF 
THE ALTERNATIVES 

This section provides infonnation abouttheeconomic and socioeconomic impacts ofthe alternatives including 
identification of the individuals or groups that may be affected by the action, the nature of these impacts, 
quantification ofthe economic impacts if possible, and discussion ofthe trade offs between benefits and costs, 
both qualitative and quantitative. 

The requirements for all regulatory actions specified in E.O. 12866 are summarized in the following statement 
from the order: 

In deciding whether and how to regulate, agencies should assess all costs and benefits of 
available regulatory alternatives, including the alternative ofnot 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 nevertheless essential to consider. Further, in choosing among alternative 
regulatory approaches, agencies should select those approaches that maximize net benefit~ 
(including potential economic, environment, public health and safety, and other advantages; 
_distributive impacts; and equity), unless a statute requires another regulatory approach. 

E. 0. l 2866 requires that the Office ofManagement and Dudget review proposed regulatory programs that are 
considered to be "significant." A "significant regulatory action" is one that is likely to: 

(I) Have an annual effect on the economy of$l00 million or more or adversely affect in a material 
way the economy, a sector of the economy, productivity, competition,jobs, the environment, public 
health or safety, or State, local, or tribal governments or communities; 

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

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

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

A regulatory program is "economically significant" if it is likely to result in the effects described above. The 
RJR is designed to provide information to determine whether the proposed regulation is likely to be 
11 economical1y significant. 0 

111e primary economic and socioeconomic impacts ofthe alternatives under consideration in the proposed action 
include the effects ofthe chinook salmon bycatch management program on the BSA! trawl fisheries, including 
those employed in the harvesting, processing, and various marketing sectors, and the communities which 
support them, and as well as those people, businesses, and communities dependent on chinook salmon, 
The origins of chinook salmon caught in BSAI trawl fisheries were described in Section 1.5 and 1.6. In 
summary, a large proportion of chinook salmon taken as hycatch in the BSA! is believed to originate from 
Westem Alaska. If these salmon were not caught as bycatch in the BSA! trawl fisheries, some proportion of 
them would return to Western Alaska and would contribute to escapement and to subsistence, recreational, and 
commercial fisheries. All three fisheries contribute significantly to the economies and cultural life of Western · 
Alaska communities. 
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Annual chinook salmon harvest levels are projected by ADF&G to remain stable for the next Jyears, between 
600,000 and 700,000 chinook salmon, state wide. 

Average 1998 ex-vessel price oer pound for chinook salmon (as renorted b' ADF&G, 1999) 

Region Price per Pound Pounds of Fish Total Total Ex-vessel Value 

Bristol Bay 

AK Peninsula/ Aleutian Is. 

$0.50 

$0.47 
. 2,270,000 

170,000 

$1,140,000 

$80,000 

Kuskokwim $0.27 63p,ooo $] 70,000 

Yukon $2.47 790,000 $1,920,000 

5.0.1 Estimating the Value ofChinook Savings 

For a number of reasons, it is very difficult to extrapolate from a projected reduction in bycatch of chinook 
salmon in the BSA! trawl fisheries, to a dollar benefit accruing to salmon fishennen, communities, or non
commercial (e.g., subsistence) users, who might subsequently capture these "saved" fish. First, there are very 
limited data on the true "source of origin" of many of the chinook bycaught in groundfish fisheries. While 
approximately half are assumed to originate in Western Alaska rivers, the source of the other half remains 
uncertain. Therefore, attributing the loss of any given fish, or portion ofthe bycatch, to a particular region or 
user group is problematic, at best. Second, all these salmon are immature when bycaught. 111at imp I ies that, 
had they not been intercepted in the trawl fisheries, some would have succumbed to natural mortality and not 
recruited into a directed fishery, in any event. Counting their loss as a "costs" of bycatch would tend to 
overstate the potential savings of a bycatch reduction. On the other hand,. some of these fish lost to trawl 
bycatch would likely have survived the additional year(s) at sea, avoided the nets and hooks ofthe target salmon 
fisheries, and escaped to spawn, and thus contribute to future runs ofchinook salmon. The valuation of these 
fish, on the basis ofthe "average" bycatch Joss, will tend to understale the potential savings ofa given reduction 
in bycatch interceptions. 

A<;knowledging these complications and limitations, it may, nonetheless, be useful to provide a gross estimate 
of the potential economic value, attributable to changes in chinook salmon bycatch totals in the BSA! 
groundfish trawl fisheries. Ifone makes several simplifying assumptions, a crude estimate ofgross ex vessel 
value can be derived. Assume that each ehinook salmon ( on average) "'.eighs 15 pounds at the time it recruits 
into a terminal area target fishery. Assume further thatthe average price per pound (in real dollars), at ex vessel, 
is $0.50 (see table above). 1 In this case, each additional chiuook salmon (avoided as bycatch, which survives 
to enter the target fishery) would be worth $7.50, at ex vessel. In 1998, approximately 59,336 chinook salmon 
were bycaught in all BSA! trawl fisheries. Under the limiting assumptions cited above, the potential ex vessel 
value ofthese fish was roughly $445,000,00. While a crude first approximation, this is likely a lower-bound 
estimate of their true potential value, since some would have been taken by subsistence uses, and some may 
have contributed to recreational harvests (both with potentiallv higher use values than that estimated for 
commercial ex vessel). All would have produced secondary ec~nomic impacts through the b·usinesses (e.g., 
processors, guide ~ervices, fishing supply finns, etc.) and communities which support those who harvest 
chinook. 

Finally, as noted, only about half of the chinook salmon bycaught in the BSA! are believed to originate from 
Western Alaska stocks ( see section 1.5). This further complicates any estimate ofthc aggregate potential benefit 
which might accrue, from a reduction in bycatch, especially to the extent that some of these fish derive from 
non-U.S. sources. This is so because, under the guidelines for assessing economic impacts from proposed 
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Federal regulatory action, changes in "consumers' surpluses" or "producers' surpluses" attributable to a 
proposed action, which accrue to non-U .S. interests, are not counted in the net impact assessment. Therefore, 
chinook bycatch savings in the BSAI trawl fisheries, which result in increases in fishery recruitment and/or 
escapement to Asian (or even British Columbia) stocks, would not be regarded as "benefits" under this 
accounting formula. Forthe purposes ofthis RlRanalysis, however, we will make the simplifying assumption 
that all chinook salmon are from Western Alaska stocks. 

5.1 Alternative l: Status Quo (No Action) 

Retention ofAlternative l would result in the continued counting ofchinook bycatches from all target fisheries, 
beginning with each new calendar year, against the current 48,000 bycatch cap. When bycatches reach 48,000 
chinook, this alternative would trigger chinook salmon area closures, but only until April 15. After April 15, 
these areas would re-open and would remain open regardless ofsubsequent chinook salmon bycatch amounts. 
The only reductions or limitations in chinook bycatch that may occur under this alternative would be those 
resulting from voluntary actions taken by fishermen, and thus, could not be assured. 

Alternative l would result in adverse economic and socioeconomic impacts to Western Alaska if increases in 
chinook salmon bycatch, in the future, resulted in reduced returns to Western Alaska. Similar results would 
likely accrue to areas and users of non-Western Alaska chinook stocks, but very little is known about those 
stocks and, by extension, those user impacts. Historical catch amounts of chinook salmon are described in 
Section 1.3, which indicate that the 48,000 chinook PSC limit was significantly exceeded in each year since 
1996. Every incitation is that, if the status quo option is retained, the bycatch limit will continue to be exceeded 
each year. 

Given the Council's stated objectives for this action, there does not appear to be any attributable net benefit 
associated with retention of the Status Quo alternative. That is, while retention ofthe status quo might largely 
eliminate potential adjustment costs to BSA! groundfish trawlers, specifically associated with any of the 
alternatives addressed below, the adverse impacts attributable to a ''l\o Action" decision would almost certainly 
exceed any such potential operating cost savings. Furthermore, retention ofthe status quo does not necessarily 
preclude the imposition ofall operational adjustment costs to groundfish trawlers, since area closures will still 
occur when the existing 48,000 chinook bycatch limit is attained (albeit, over a more limited period of time). 

5.2 Alternative 2: 
Include salmon taken after April 15 towards the bycatch limit of48,000 chinook salmon. The Chinook 
Salmon Savings Areas would close upon attainment of the bycatch limit whenever this would occur. 
Hence, these areas could close, or remained closed, during later pollock seasons. 

The potential bycatclund operational effects on the BSA! groundfish fishery ofAlternative 2 are described in 
section 3.2. The most obvious outcome ofadopting this alternative(given previous year's catch analysis) is that 
the CHSSA would likely close only late each year, during the B or C pollack seasons, or possibly not at all in 
some years. Closures could be more likely, given recent, unrelated, Steller sea lion conservation measures and 
American Fisheries Act provisions, which have temporally redistributed the pollock fishing seasons, pushing 
fishing effort into later parts of the year (periods which have historically had high bycatch rates of chinook 
salmon). 

However, the CHSSA is relied upon to a lesser degree, in the aggregate, by groundfish fishermen in the Band 
C seasons, primarily because catcher/processor vessels and motherships engaged in directed fishing for pollock 
are prohibited from fishing within this area during the Band C seasons (i.e., the CVOA which encompasses 
block 3 of the CHSSA (see figure I) is off-limits to C/Ps and mothcrships in the pollack Band C seasons). 
Catcher vessels fishing for pollock and other vessels fishing for other groundfish species (e.g .. P. cod) do rely 
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upon the CVOA area in the Fall season. Under the AFA provisions the catcher vessel fleet is given 50% ofthe 
pollack TAC. However, provisions to be implemented in 2000 to protect Steller sea lions under ESA mandated 
processes will greatly limit the amount of pollock that can be removed from the CVOA during the Band C 
seasons. It is likely that this amount will be approximately l 0- l 5% ofthe annual TAC. TI1is change in fishing 
area is discussed in detail in the EA for the Steller sea lion conservation rule to be implemented before the start 
of the 2000 fishery. Under these changing conditions, it is truly unknown what affect a closure in the B orC 
season would have on the catcher/processor sector, but we can say that it will be much less than what would 
have oeeurred in previous years because the effort will be required to be dispersed outside the CVOA (and 
therefore outside of block 3 of the CHSSA) which in effect would simulate a partial closure of the CHSSA 
without the PSC limit ever being reached. We can postulate therefore, that the effects oftheseotber regulatory 
changes are likely to alter chinook salmon bycatcb patterns, and in this particular case are likely to reduce 
chinook salmon bycatch within block 3 of the CHSSA during the B and C seasons. It is also likely that the 
catcher vessel sector will form cooperatives in the 2000 fishing season. 11iis will assist the industry in 
absorbing these new restrictions by allowing slower fishing, higher yields, and better products due to the 
elimination of the "race for fish" which did not allow for the maximization of quality and therefore profits. 
These co-op vessels would then have a greater ability to choose where they fished when they wanted to fish, 
and would allow them the flexibility to stop fishing ( or change areas) when encountering high chinook salmon 
byeatch. 

It is difficult to predict how many salmon would actually be saved under this alternative. For example, there 
is no assurance that a substantial number of chinook salmon will not be bycaught elsewhere, in areas outside 
the CHSSA, after a closure. The number of chinook salmon saved by closing the CHSSA after reaching a 
48,000 PSC limit could be as many as, perhaps, 10,000 or as few as 2,000, given recent annual bycatch 
amounts. The gross ex vessel value of this pctential salmon bycatch savings may, on the basis of the , 
simplifying assumptions cited above, be between $15,000 and $75,000, annually (see section 5.0.1 ). 

The BSAI trawl fishing sector would not be expected to forego significant directed groundfish catch as a result 
ofadoption ofthis alternative, Nonetheless, these operations would be expected to incur increased costs, in the 
form ofreduced CPUE, greater transit time and expense, as well as, cost associated with operating in unfamiliar 
(or, at the very least, 'second-best') fishing grounds. In the latter case, additional costs may result from 
increased 'prospecting' time, or gear losses/damage attributable to operating in unaccustomed locations and 
conditions. 

For some segments ofthe industry, it might be the case that their continued participation in the fishery, during 
the period following the closure, would be jeopardized. For example, if the closure forced a relocation to areas 
too distant, or into periods ofextreme sea and weather conditions, smaller operators and/or those dependent 
upon onshore processors, might be significantly disadvantage. In such a circumstance, the,share of the total 
groundfish harvest normally taken by this segment of the industry might be forfeited to larger, more mobile 
operations, ifthe smaller, less mobile vessels cannot operate effectively outside ofthe CHSSA. Since the total 
groundfish TAC would still be expected to be harvested, these impacts would be largely distributional in nature. 

It is extremelydifficult to predict these costs given the variability offisherrnen's behavior. However, one might 
reasonably assume that costs imposed by this alternative could be at least of the magnitude of the 
aforementioned "potential gains" in saved ehinook salmon. On this basis, it would appear that Alternative 2 
does not clearly benefit either the commercial groundfish fishery or those groups who directly harvest chi nook 
salmon, 

45 Juty 1999 



5.3 Alternative 3: 
Reduce the PSC limit from 48,000 to 36,000 chinook salmon in the BSAL Trawling would be 
prohibited in the Chinook Salmon Savings Areas through April 15 upon attainment ofa bycatch limit 
of 36,000 chinook salmon in the BSAL 

To place this alternative in context, under the current PSC limit of48,000 chinook salmon, a closure would 
have been triggered at the very end of the season in 1997 (with only I chinook salmon and 34,560 mt, or 
approximately 2% ofthe total year catch from all BSA! groundfish fisheries, taken after the predicted closure). 
A 48,000 chinook salmon PSC limit would have been reached on September 28, 1996, with 14,721 chinook 
salmon (23% ofthe year catch) and 276,842 mt ofgroundfish ( 16% ofthat year's groundfish catch)taken after 
this date in BSA! fisheries. 
Had Alternative 3 been in place during these periods, with its required reduction in the PSC limit from 48,000 
to 36,000 chinook salmon, a closure would have been triggered during the 'A' season in 1994 and I 996 (April 
9 and March 2, respectively), and during the 'B' season in 1997 (October 4). No closure would have been 
triggered in 1995, underthis rule. 

In 1994, after the projected closure date, 26,521 chinook salmon (42% ofthe year total, taken primarily in the 
pollack 'B' season), and 65% (l.106 million mt) ofthe total groundfish catch was taken from the BSA!. The 
majority of these 26,521 chinook salmon may have been avoided by the groundfish trawl fishery, once a 
closure had been implemented and fishing activity was moved out ofareas with traditional concentrations of 
chinook. While this is the expectation, it is by no means certain that this would have been the outcome. As 
bycacth data suggest, the timing and location ofbycacth interception is extremely variable. Assuming a bycatch 
savings ofthe entire 26,521 chinook could be realized under this alternative, the estimated potential ex vessel 
value ofthese fish would have been about$ l 98,900, when recruited into terminal fisheries in the following year 
(see section 5.0.1 ). 

However, the CHSSA would have been reopened on April 16. Therefore, it is likely that not all of these fish 
would have been avoided during the balance of the groundfish fishing year. In 1996, afler March 2 (the time 
of the closure had this alternative been in place), 20,046 chinook salmon and 684,186 mt ofground fish were 
taken by the pollock fisheries operating in the Bering Sea. There were approximately 6,000 chinook salmon 
and 220,000 mt of groundfish taken during the six weeks between March 2 and April 15 (the interval over 
which the closure would have been in place). If the actual 'realized' bycatch savings attributable to this action 
were nearer this total, the estimated value of these 6,000 chinook salmon might be approximately $45,000 
(given all the caveats cited above). 

Following a closure under the proposed Alternative 3, ground fish fishing effort would have been forced outside 
the CHSSA. Given that fishermen voluntarily chose to fish inside the CHSSA, during this time period under 
the status quo, one would expect that a closure would have imposed a range ofoperating costs and adjustments, 
similar to those discussed under Alternative 2, immediately above. 

Had Alternative 3 been in place, these impacts may, in fact, have been somewhat greater in magnitude, than 
under Alternative 2, because of the substantially earlier occurrence of the closure. Indeed, for the pollack 
fishery, the A season produces the highest unit value catch and is the period ofgreatest fishing intensity within 
this area of the Bering Sea. Therefore, a closure during the A season would have had a proportionally greater 
adverse economic impact than a similar closure later in the fishing year. Simultaneously, the A season (which 
typically takes place during the January- late March orearly April period)often coincides with the most extreme 
sea, ice, and weather conditions confronted by the fishery. (Note: the pol lock fishery is closed from October 
JI through January 19.) Thus, a closure ofthese "relatively" nearer shore fishing areas could have had an even 
greater disproportionate impact on smaller, less mobile, and/or inshore processor-linked operations. 
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Based upon historical catch and bycatch data for the BSAI groundfish fisheries, it appears that between 30,000 
and40,000 chinook salmon would likely be bycaught before April 15, in a typical fishing year. On this basis, 
one could predict that it would be a relatively rare event to attain a PSC limit of36,000 (as proposed underthis 
alternative) early enough in t,he year (i.e., before April 15) to signifieantly reduce bycatch ofchinook salmon. 

As in the above example, this PSC limit was reached on April 9 and March 2 in two recent years. Had the 
"proposed" cap been in place in 1996 an estimated 20,046 chinook salmon would have been caught after the 
closure and of those, only 6,000 were caught before April 15 (about 30% of the post- April 15 catch). One 
could hypothesize that the 6,000 chinook salmon (with an approximate $45,000 ex vessel value) would have 
been available for users of the chinook resource (other than BSA! groundfish fisheries) in subsequent years. 
However, after April 15 (re-opening of the CHSSA), the BSA! fisheries would have been expected to 
intercepted a further 14,000 chi nook salmon, amounting to a value of$ I 05,000, even with the proposed cap and 
closure. 

The actual effects ofchoosing this alternative would likely be very limited given historical bycatch pattems and 
· the proposed limit and dates those limits would apply to a closure. This alternative is very similar to the status 
quo as a reduction in the PSC limit, with the status quo closure dates, would not effectively change current 
fishing patterns, although, it could have some unanticipated "distributional" effects on the trawl industry, itself 

5.4 Alternative 4 

The purpose for Altemative 4 was to look at the effects of closing individual blocks that are already within 
block 3 (as referenced in figure I) oftheCHSSA On its own this alternative would not be practicable as it is 
better described as a sub-option of Alternative 5 because its intended purpose was to analyze the possibility of 
using different areas for block 3 ofthe CHSSA. This area has shown the greatest amount ofchinook salmon 
bycatch and is an area of intense fishing activity especially by the catcher vessel fleet Analysis (see section 
3.4) showed that these six blocks were necessary for closures to be effective, as they all exhibit similar bycatch 
rates. Closing any one cell would merely push fishing into a near-bye block with similar rates, resulting in 
similar total bycatch of chinook salmon. Therefore, for purposes ofthis RJR, this alternatives is described in 
detail under Altemative 5. 

5.5 Alternatives 5 

Under Alternative 5, the chinook salmon PSC limit would be reduced incrementally to 29,000 salmon. 
However, this limit would only apply to the BSA! pollock fishery (i.e., other groundfish fisheries would be 
exempt from the limit, closures, and chinook bycatch accounting toward the limit). 

The· Council's assumption is that the Pacific cod fishery will intercept no more than 7,000 chinook salmon 
annually. Their historic pattern has been about 3,000 to 7,000 chinook salmon. The overall goal for the 
proposed action was a reduction oftotal chinook salmon bycatch to 36,000 (e.g., 29,000 in the pollock fishery 
and 7,000 in the Pacific cod fishery). These two fisheries account for about 99% ofthe annual catch ofchinook 
salmon (Table 2). Closure of the CHSSA, due to the attainment ofthe limit, would be effective from January 
I through April 15, and again from Septeniber I through December 31. These time periods were chosen for 
this alternative because this is the period when the bycatch rates of chinook salmon are highest. The summer 
has historically been a time of very low chinook salmon bycatch. 

The pollack fishery has historically accounted for 15,34 I to 55,170 (I 995 and 1998, respectively) chi nook 
salmon bycaught annually in the BSAL Given a PSC limit of29,000 chinook salmon, set exclusively for the 
pollock fishery, the number of salmon possibly avoided (in the pollack fishery) if the closures were I 00% 
effective, could be auy1hing from Oand 26,170 (with a potential ex vessel value of$0 lo $196,275; using the 
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valuation method in section 5.0.1 ). The value of these chinook to recreational and subsistence users would 
likely be in excess of this amount, but cannot be estimated at this time. 

Because the proposed PSC reduction and closures, under Alternative 5, would only apply to the pol lock fishery, 
no other fisheries would incur direct costs associated with adoption this alternative. There may be indirect 
impacts which cannot, as yet, be predicted, although they should not be substantial ( or, presumably, they would 
have emerged in the course of this assessment). However, there may be foregone catch of pol lock due to 
closures ofthe CHSSA in the Band C seasons. As noted above, this is unlikely given the reduced dependence 
upon this area in these seasons (CVOA closure to catcher/processors and distribution of stock outside the 
CVOA in Band C seasons). Closures would only limit the area that these vessels could fish, it would not close 
the fishery. 111erefore, it is unlikely pollack-TAC would remain unharvested. 

The most likely outcome is that pollack vessels would suffer reduced CPUE. As noted above, it is extremely 
difficult to predictthe economic burden on these vessels due to a decrease in CPUE. However, given a possible 
savings of $196,275 worth of chinook salmon, we would expect that this would either outweigh or greatly 
reduee the overall economic burden to the Nation, ofclosing the CHS SA in the Band C seasons (ifa limit were 
reached). Onee again, there may be unanticipated "distributional" impacts, within the pollack fishing and 
processing sectors, attributable to adoption of this alternative. The nature of these distributional impacts was 
treated above, although the actual magnitude of such potential effects is an empirical question. 

5.6 Administrative, Enforcement and Information Costs 

Under any of the alternatives, other than Status Quo, additional Coast Guard aircraft and cutter resources will 
be needed to enforce the proposed alternatives. Alternative 4, option 2 would have the highest impact, as it 
would require a Coast Guard boarding to confirm the targeted fishery, and thus a cutter presence in the area 
would be required. Either cutters or aircraft could enforce all other alternatives. The Coast Guard would most 
likely redirect resources from existing domestic fishery enforcement activities, on as "as available" basis. Thus, 
there would be no attributable additional direct enforcement cost associated with adoption of any of the 
alternatives. ' 
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6.0 INITIAL REGULA TORY FLEXIBILITY ANALYSIS (IRFA) 

The Regulatory Flexibility Act requires preparation ofan !RF A unless the agency certifies that the proposed 
rule is not expected to have a significant economic impact ona substantial number ofsmall entities. The central 
focus of the IRFA should be on the economic impacts ofa regulation on small entities and on the alternatives 
that might minimize the impacts and stiil accomplish the statutory objectives. To ensure a broad consideration 
of impacts and alternatives, NMFS has prepared an IRFA pursuant to 5 USC 603, without first making the 
threshold determination ofwhether or not this proposed action would have a significant economic impact on 
small entities. 

6.1 Requirement to Prep.are .an IRFA 

The level of detail and sophistication of the analysis should reflect the significance of the impact on small 
entities. Under 5 U.S.C., Section 603(b) ofthe RFA, each IRFA is required to address: 

• 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 ofand, where feasible, an estimate ofthe number ofsmall 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, ofall relevant Federal rules that may duplicate, overlap or 
conflict with the proposed rule; 

• A description ofany significant alternatives to the proposed rule that accomplish the stated objectives 
ofthe Magnuson-Stevens Act and any other 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: 

I. 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 ofcompliance and reporting requirements 
under the rule for such small entities; 

3. The use of perforniance rather than design standards; 

4. An exemption from coverage of the rule, or any part thereof, for such small entities. 

6.2 \¥hat is a "small entity"? 

The RFA recognizes and defines three kinds of small entities: (!) small businesses, (2) small non-profit 
organizations, and (3) and small government jurisdictions. 
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6.2.l Small businesses 

Section 60 I (3) ofthe 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 dominate in its field ofoperation. The SBA 
has further.defined a "small business concern" as one "organized for profit, with a place ofbusiness 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 oftaxes oruse ofAmerican products, materials or labor ... A 
small business concern may be in the legal form ofan individual proprietorship, partnership, limited liability 
company, corporation, joint venture, association, trust or cooperative, except that where the form is a joint 
venture there can be no more than 49% participation by foreign business entities in the joint venture." 

The SBA has established size criteria for all major industry sectors in the US 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 ofoperation (including its affiliates) and if it has combined annual 
receipts not in excess of$ J mi!lion for all its affiliated operations worldwide. A seafood processor is a small 
business if it is independently owned and operated, not dominant in its field of operation, and employs 500 or 
less 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 ofseafood products is a small business if it meets the 
$3 million criterion for fish harvesting operations. Finally a wholesale business servicing the fishing industry 
is a small businesses if it employs l 00 or less persons on a full-time, part-time, temporary, or other basis, at all 
its affiliated operations worldwide. 

The SBA has established "principles ofaffiliation" to determine whether a business concern is "independently 
owned and operated." In general, business concerns are affiliates ofeach 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 ofthe concern whose size is at issue and those ofall its domestic and foreign affiliates, regardless 
ofwhetherthe 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. 160!), Native Hawaiian Organizations, or Community 
Development Corporations authorized by 42 U.S.C. 9805 are not considered affiliates ofsuch entities, or with 
other concerns owned by these entities solely because of their common ownership. 

Affiliation may be based on stock ovmership when (1) A person is an affiliate of a concern if the person owns 
or controls, or has the power to control 50% 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% of the voting stock of a concern, with minority 
holdings that are equal or approximately equal in size, butthe aggregate ofthese 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 pai1ners controls the board ofdirectors and/or the management ofanother 
concern. Parties to a joint venture also may be affiliates. A contractor and subcontractor are treated asjoint 
venturers iftheostensiblesubcontractor will perfonn primary and vital requirementsofa contractor ifthe prime 
contractor is unusually reliant upon the ostensible subcontractor. All requirements ofthe contract are considered 
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in reviewing such relationship, including contract management, technical responsibilities, and the percentage 
of subcontracted work. 

6.2.2 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, 

6.2.3 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 less than 50,000. 

6.3 Reason for considering the proposed action 
. 

The purpose and intent ofthe chinook salmon management action, under consideration herein, were treated at 
length in Section 3.0 ofthe Regulatory Impact Review. A detailed description ofthe problem that underlies the 
proposed action, and the actions objectives, is contained in Section 1.0 of this combined EA/RIR/IRFA 
document. 

6.4 Number and description of affected small entities 

TI1e following series ofsubsections enumerate, to the extent practicable, the number and nature of the "small 
entities" which comprise the commercial sectors, not-for-profit organizations, and governmental jurisdictions 
and communities which depend directly or indirectly upon the groundfish (and especially pollock) fisheries of 
the Bering Sea. Taken as a whole, these "entities" define the "directly regulated" (and therefore, potentially 
impacted) universe for purposes of the lRFA. 

6.4.l Small entities in the BSAI pollock fishery affected under the preferred alternative (Alternative 5) 

While available data on ownership and affiliation patterns in the 1999 BSA! pollock fishery are not sufficiently 
detailed to discern whether each individual business concern meets the definition of "small entity,"· data 
available from the sector profiles prepared for the lnshore/Offshore-3 FMP Amendment and the NMFS 
Economic SAFE document do allow some general conclusions to be drawn concerning the number of small 
entities present in recent years in each component ofthe industry. These general conclusions are displayed in 
the table below. 

While these data reflect the !996-1997 fishing years, they are believed to be a reasonable description of the 
several operational sectors, with respect to RFA size criteria. AFA provisions, adopted January !, 1999, 
reduced the total number of"entities" which are authorized to participate in the BSA! management area pollack 
fisheries in the future, below those reflected in the table below. However, none of the remaining vessels or 
processing operations, authorized to participate in these fisheries under AFA, would be expected to have been 
reclassified from the "large" to the "small" RF A categories. That is, if an operation was classified as "large" 
(for IRFA purposes) prior to AFA, it is highly unlikely that it would now meet the RFA "small entities" criteria. 
The reverse is not necessarily the case, however. 
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Estimated numbers and types of entities participating in the BSA! pollock fishery. 

Industry compone11t or type ofentity Small large Total 

Inshore sector 

Inshore processors 0 8 8 

Catcher boats< 125' LOA 

Catcher boats> 125' LOA 

' 3,7 
·. 2 

' ·. :. ' 

' 

15 

15 

52 

17 

'' 

Offshore sector 

"True11 motherships 

Catcher/processors 

Catcher boats < 125' LOA 

Catcher boats> 125' LOA 

. . 
. '' .-·.: 

' 
' •••.. • •••:.·, 

o.•.. ' ., 

' 0 ' '.,
'.. - , .. ; -· 

21• ,:c ·.' 
2 -· __ . 

' ... ' 

3 

22 
5 

0 

3 

22 
26 
2 

Vessels delivering to both sectors 

Catcher boats< 125' LOA 

Catcher boats> 125' LOA 

.· \--

·, 
' ' ' 

. ,, -·, r 
". Q' 

' ., 

. 13 

8 

14 

8 

' 

CDQ groups (not-for-profit) 
' 

6 
' 

0 6 

Government jurisdictions 60 1 61 
Source: 1996-97 NMFS Blend and ADF&G Fish ticket data 

6.4.l.l Inshore pollack processors 

Four ofthe 8 inshore processors operating in the BSA! pollock fishery are either wholly owned subsidiaries or 
close affiliates ofJapanese multi-national corporations. Due to their affiliation with large forei1,>11 entities with 
more than 500 employees worldwide, none of these processors is a small entity. Of the remaining 4 inshore 
processors, 3 are owned by U.S. companies that employ more than 500 persons in all their affiliated operations, 
and therefore cannot be considered small entities. The remaining inshore processor has been identified as 
closely affiliated with its 5 delivering catcher boats and the gross annual receipts ofthe affiliated entities, taken 
together (the processor and its 5 affiliated catcher boats), exceed the $3 million'. criterion for fish harvesting 
operations.. Therefore, none of the inshore proeessors in the BSA! pollack fishery appear to meet the RF A 
criteria for small entities. 

6.4.1.2 Pollock catcher boats 

There were 119 catcher boats active in the BSA! pollock target fisheries, altogether: Sixty-nine operated in the 
inshore sector exclusively, 28 operate in the offshore sector exclusively, and 22 operated in both sectors. (This 
latter pattern ofdual-sector activity is limited under AF A. Speeifically, catcher vessels delivering to C/Ps are 
precluded, under AFA, from delivering pol!ock to any other processing sector, in the future). 

Of the 9 I catcher boats that operated exclusively or partly in the inshore sector, the available ownership data 
identify 26 vessels owned, in whole or in part, by inshore processors. These 26 vessels may be considered to 
be affiliated with their respective inshore processor owners and cannot therefore be considered small entities, 
because none of the inshore processors in the BSA! pollock fishery, themselves, are small entities for RFA 
purposes. An additional 5 catcher boats have been identified as closely affiliated with an inshore floating 
processor. These 5 catcher boats, taken together with their affiliated processor, exceed the $3 million criterion 
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for fish harvesting operations and are therefore not believe,:! to be small entities. Furthermore, an additional 20 
catcher boats have ownership affiliations with other catcher boats or catcher/processors. The gross annual 
receipts ofeach ofthese groups ofaffiliated catcher boats is believed to exceed the $3 million criterion for small 
entities, when all their fisheries earnings are taken as a whole. 

The remaining 40 catcher boats operating exclusively or partly in the inshore sector are believed to qualify as 
"small entities." As earlier suggested, the number of catcher vessels which will be permitted to participate in 
future inshore pollock target fisheries in the Bering Sea management area is smaller than the totals•identified 
above owing to provisions ofthe AFA. ·rn the initial 1999 A I and A2 pollock fisheries in the Bering Sea, it is 
estimated that approximately 53 catcher vessels participated in the harvest of the inshore pollack allocation. 
In subsequent 1999 Bering Sea pollocR openings, additional catcher vessels may choose to enter the fishery, 
since as many as l06 appear to be "eligible" under AFA criteria. 

Twenty eight catcher boats operated in the offshore sector exclusively, while 22 operated in both sectors, for 
a total of50 offshore catcher boats. (As noted, this multi-sector operational pattern is precluded in the future 
for the seven boats affiliated with the C/P fleet, by provisions ofthe AFA.) Ofthe combined at-sea catcher boat 
sector, 13 have ownership affiliations with large inshore or offshore processors and, therefore, do not meet the 
$3 million criterion for small entities. An additional 13 catcher boats have ownership affiliations with other 
vessels or operations that, taken together with their affiliated entities, are believed to exceed the $3 million gross 
receipts criterion for small entities. The remaining 24 catcher boats operating exclusively or partly in the 
offshore sector are believed to qualify as "small entities." The number of catcher vessels which will be 
pem1itted to participate in future Bering Sea pollack target fisheries is restricted to a slightly smaller total by 
provisions of the AFA. 

The provisions of the AFA which permit establishment of operational cooperatives in all three processing 
sectors (i.e., catcher/processor, mothership, and inshore) beginning in 2000 could result in there being no small 
entities (as defined under RFA) participating in the harvesting and processing of the pollock TAC: This may 
be so, because fishing sector cooperatives. by definition, coordinate and prosecute the fishery as an integrated 
organization, sharing information, risk, and (presumably) profits among the "affiliated" members ofthe co-op. 

·Under such circumstances, it is improbable that any ofthe co-ops would meet the RFA "small entities" criteria, 
and through "affiliate" status, neither would the individual cooperative members. 

6.4.1.3 "True" mothcrsl,ips 

Three ''true" motherships operate in the offshore sector. All three "true" motherships have ownership or 
business affiliations with large Japanese-owned processing companies, and are further affiliated with some of 
their delivering catcher boats. Taken together with their affiliated entities, none ofthe "true" motherships meet 
the criteria for small entities. 

6.4.1.4 Pollock catcher processors 

For an offshore catcher processor to qualify as a small entity, it must be independently owned and operated, 
have no more than 49% foreign ownership, and have gross annual receipts ofless than $3 million. None of the 
offshore catcher processors operating in the BSA! pollock fishery appear to meet the criteria for small emities, 
i.e., none qualify as "small emities." TI1e number of catcher processors authorized to participate in future 
Bering Sea pollack target fisheries has been reduced to 20, under provisions of the AFA. 

BS58pr3.ea 53 July 1999 

http:BS58pr3.ea


6.4.l.5 Small not-for-profit organi7,ations 

The Community Development Quota (CDQ) program was implemented in Deeember 1992, as part of the 
original BSAI Inshore/Offshore FMP amendment. The CDQ program has made ifpossible for both individuals 
from western Alaska villages and the CDQ groups (which were formed to facilitate administration of the 
program) to participate directly in the eommercial fisheries occurring in the adjacent Bering Sea and Aleutian 
Islands management areas. The six CDQ groups participating in the BSA! pollock fishery, comprised of 56 
western Alaska Native villages, are the only small not-for-profit organizations that have been identified as 
potentially directly affected by the Steller sea lion RPA alternatives under consideration by this action. 

6.4.l .6 Small governmental jurisdictions 

Fifty-six CDQcommunities and four Alaska non-CDQcommunities (Unalaska/Dutch Harbor, Sand Point, King 
Cove, and Kodiak)are identified as small governmental jurisdictions with direct involvement in and dependence 
on the BSAI pollack fishery. The remaining government jurisdiction with direet involvement in the BSA! 
pollock fishery, Seattle, Washington, does not qualify as a small govemme_ntal jurisdiction. 

6.5 Adverse economic impacts on small entities 

After reviewing the alternatives and suboptions analyzed in "environmental assessment" and "regulatory impact 
review" sections of this document, several conclusions may be drawn concerning the potential differential 
impacts of this suite ofRPA actions on "small entities"in the Bering Sea and Aleutian Islands management 
areas. These are summarized in the following sections. 

6.5.l Impact~ on catcher boats 

l11e only small businesses that participate directly in the BSA! pollack fishery are independent catcher boats. 
All other business entities (catcher/processors, motherships, shoreside processors, and processor affiliated 
catcher boats) participating in the BSA! pollock fishery are categorized as "large" entities, on the basis of the 
RFA criteria. 

Historically, independent catcher boats have participated in both the inshore and offshore sectors ofthe B.SAI 
pollock fishery, and would be expected to do so under provisions ofthe AFA. However, it is anticipated that 
most, if not all, of the catcher vessels will fonn cooper.itive agreements in the 2000 pollock fishery (under 
AFA). Therefore, we would then consider these vessel co-ops, assuming they meet the appropriate 
qualifications, as large entities. At this time, there is no way ofknowing how many vessels will co-op or what 
earnings these cooperatives are likely to generate. It is certainly likely that most will co-op, and that most co-ops 
would be considered as large entities. Under this scenario, any impact ofthis action on small entities would be 
very small, although we are unable to quantify what that impact may be without knowledge of the co-op 
structure which has not been determined at this time. · 

On the basis of the pre-AF A fisheries data (which represent the "best 'available" quantifiable statistics, at 
present) ofthe 50 independent catcher boats estimated to be "small entities" in the BSA!, 46 are under 125' and 
4 arc 125' or larger. Tue estimated number of catcher boats that participated in the 1996 pollock fishery by 
sector, vessel size, and "small" or "large" entity status arc displayed in the table below 
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Estimated number of catcher boats that participated in the BSA! pollock fishery by sector, vessel size, and 
, ' 

1small" or "large" entity status. 

Catcher boat size 
and sector 

Small entities Large e11tilies 

<125' :;: 125' <125' ?;_ 125' 

Inshore sector 
..

37 2• .. 15 15 

Offshore sector ·. •·
21 

.. 2; 
. 5 0 

Both sectors I . 0 13 8 

Total I• 59 , 
'4 33 23 

Source: NMFS Blend and ADF&G Fish Ticket data, 1996-97. 

Under AFA, only seven catcher boats are authorized to participate in the CIP "over-the-side" pollock harvest 
and only 21 are authorized to support true motherships: A "fixed" (but as yet not completely defined) number 
are authorized to deliver to inshore processors in the BSAI management area (preliminary estimates place this 
number at ninety-two). 

Comparing the preliminary 1999 participation data with the table above suggests that, for the A I and A2 BS 
openings, a total of 26 catcher vessels supported the CIP and true mothership sectors, the majority of these 
would be expected to be "small entities," for !RF A purposes. 

Any adverse economic effects of the preferred alternative are likely to be limited for this sector. Because this 
sector can fish within the CVOA during the Band C seasons, a closure of the CHSSA would affect them, in 
ways which were enumerated in the RlR discussion of the preferred alternative. However, there still would be 
significant area within the CVOA that would remain open to this sector following a closure of the CHSSA, 
While there may be some, as yet unmeasurable, impacts from the proposed action, none are expected to 
significantly adversely impact a substantial number of small entities, as those terms are defined for RFA 
purposes. Unfortunately, while that is the expectation, given the information currently available, it is not 
possible to quantitatively certify this outcome. 

6.5.2 Impacts on processors 

All oftheC/Ps, motherships, and inshore processors in the BSA! management area qualify as "large" entities, 
under RF A criteria. 

Provisions of the proposed chinook salmon action could result in adverse impacts, in the fom, of changes in 
operating periods or duration of openings, changes in product mix and quality, availability of raw material 
and/or quality offish delivered, and market or price effects. There is no reason to conclude, however, that these 
impacts would accrue disproportionally to the small processors. 

6,5,3 Impacts on small organizations 

The only entities directly associated with the pollock target fisheries which meet the strict RFA standards for 
inclusion as "small organizations" are the Community Development Quota (CDQ) groups. The Alaska CDQ 
program was designed to provide an avenue ofentry into the BSAI management area pollock harvesting and 
processing sectors for groups ofcommunities adjacent to, b_ut with no prior history of participation in, these 
econmnically important fisheries. Established in l 991, the program established six "not-for-profit" CDQ 
groups. These include: (1) the Aleutian Pribilof Island Community Development Association [comprised of 
six communities]; (2) the Bristol Bay Economic Development Corporation [ comprised of 13 communities]; (3) 
the Norton Sound Economic Development Corporation (comprised of 15 communities]; (4) the Yukon Della 
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Fisheries Development Assoeiation [representing 4 communiti_es]; (5) the Central Bering Sea Fisherman's 
Association [representing.a single community]; and (6) the Coastal Villages Region Fund [comprised of 17 
communities]. 

Based upon the EA and RIR analyses, reported above, there would be expected to be no measurable adverse 
economic effects from the proposed management action accruing to small entities, as that term is defined under 
RFA. However, empirical data are insufficient to support a rigorous quantitative examination ofthis issue and, 
therefore, the agency is not able to "certify" this outcome. 

6.5.4 Impacts on smallgovernmental jurisdictions 

The chinook salmon proposed bycatch limitations are not expected'to result in substantial reductions in total 
pollack catch from a given management area, as a result ofspatial, temporal, or exclusionary dispersion ofthe 
target fishecy. However, some change in pollock target harvest patterns seems probable, especially if the PSC 
limit is attained and the CHSSA closes during the pollack fishing season. The size and scope oflikely impacts 
on tbe principal pollock-dependent communities, adjacent to the eastern Bering Sea and Aleutian Islands 
management areas, will vary directly with the magnitude ofthese changes and may be appropriately attributable 
to the proposed chinook salmon regulatory alternatives. Our ability to measure, or even qualitatively 
characterize, these effects are extremely limited. As the chinook bycatch data suggest, inter-seasonal and inter
annual interception patterns are highly variable. While expectations are that any attributable adverse impact 
to this category of small entities would be minor, a "factual basis", upon which to certify this finding, cannot 
be offered. · 

6.6 Reporting and record. keeping requirements 

The proposed chinook salmon action contains no new or revised record keeping or reporting requirements. 
Therefore, there are no attributable costs or burdens to cite. 

6.7 Other relevant Federal regulations 

There are no other pending Federal regulations; which can be identified, which would have undesirable 
interactions with the proposed action, ' · 

6.8 Alternativ~ which minimize impacts on small entities 

The Council's preferred alternative specifically targets tbe pollock fishery which is composed primarily oflarge 
entities and which historically has been responsible for the vast majority of chinook salmon bycatch in the 
BSA!. All other fisheries in the BSA!, many of which have a higher number and percentage of small entity 
participation, are exempt from the chinook salmon PSC limit and any trawling prohibitions that might result 
from attainment of a PSC limit, under the preferred alternative. Chinook salmon bycaught in non-pollock 
fisheries, also would not be counted toward the cap under the preferred alternative, which reduces the potential 
for behaviorofnon-pollock fisheries to adversely impact(small) pollock operations. NMFS is not aware ofany 
other alternatives which would minimize impacts on small entities, while achieving the objectives ofthis action. 
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Table 2. estimated catch or chillOCk salmon as reported by NMFS by target fishe,y and pn:,cessing mode fer the 
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Table 3. Comparison ofhistmic total ,.bilKric salmon bycar.ch 1111d datt:s with bycatdi caps set at 48,000 fish on 1111 

amwal basis, 1111d 36.000 on an amruaJ basis. Ac:c:ounting beginning on Septmim 1 amt continuing to August 31 the 
next year. 
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Table 6. Observed 9roundfish catch and bycatch of various spec:ies within Steller ~ lion Critical 
habitat/CVOA in the pollock trawl fisheries, 1994 - 1997. Values Within critic:al habitat by season 
are also provided. ,,_.,,,.,....,_.-al- end"'811. -.gn<Of-

TOGI Gmun!!l!!!b ,;:;aid, lU! 111.tli. 1m 199T m! !!!§ .1lllli 1997 
311.00,. ...11,ii, ..,_..,..,o.---(CH) SQ- 301JJ72 37"9,544 . 338,5111 32.51'trt 

lnsideCH,A- 392.169 392,.231 26.1.525 2113,913 41,Q~ •a:i<"" ........ -Inside CH. J1uQ: 1 .. $co-1$ 1112.503 172,1144 72.134 86.083 ·u.u:is~ Ul.11fJCi 8.50'0> 1'1,D~ 
lrt:Mde CH, Sep 1$ .. Ncn,, 1 . 25,46'1 sa.S&1 151,408 70.381 2.6111'11, G.3\!I, 17.114,. 9.0ll-"Wt 
I-CH, 11.. - 0... 4792 3,0C' 4,252 0 0.50% 0.33% 0.50% 
1'- 9511.- -·- 848,863 77$,9157 ··-

Chinqgk 2!!\!! 1995 1996 mz !!l!! .1!U 199§ 1997 
3,516 UZ7 2.S&S 6,~1 18.41\'11, 22,.6"/% 7,0l!'JI, 22,.3'%---{Cl1)

Inside CH.A- 1.a.104 6.19' 22.129 7,021 74.1K 63.0I.. 2U7'!1, 
e. ,,,.I- CH.Aug 1 • $!Ip ,s 778 603 - UII& Ul'lL 15.54% 

243 ,z.:i.ea "-15'11, a.a,.. 39.65..•-CH......15•-• .., 10,790 1,2"' ··-
312. 0 ..._24' 0 ··- O.OCl'II, OJl,7'!1, D.CO.. 

. •-CH. - • c..,
T- 19.011 9,825 31,ZIS ··-

. .u!H 1995!'.!!!!!!! Jm fflI .1l!!! 1995 1!l!! .ttf! 
18.188 3.1118 26,3111 23.118$ 11.7ft 32,IIW, ......,,. s,.----(CH)-CH.A- 1,li78 135 719 2,?5'11, 1,315"11, 1.46'11. UK% 

-CH,Au01•Sop15 37.238 S,000 1.651 10.- 115.117'!1, 50.17% 3.18 23.31'1, -
-CH,q1$•-1 ZIG 1,633 24..... 10,3:211 u,... 16.311'1L a..c,~ zum. 

1t 0 ,. 0 0.0ft, Q,oo,r, ..._ Q.OOI(,-CH.-•DK 
S7.22B 9,967 53.ZtO 414,715 

ll.ll§ 1997 1994 11!! .!llli .:!!!n-•1114 ,-· !!ti ,.,._457,441 167.275 100.292 1111111' 36.3,1'1, - 3lUl5 

T----{a<)l~CH.AM:lllllllll'I 319,ll02 '98.918 1'15.,?19 193.797 57.- .,.,s SU1'11, 

- 40.-Inside CN, Aug 1 -llc!> 15 11.7&7 10.CJC9 G,5'10 tUKS 1,18 2. ,.,.,. ·,.SonL 4.,ta 
1.-CH,se,,1$•-1 1.427 t6.,01S 54,2113 18,308 c.tn. SM% 1:2.71%. s ...... 
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Tabil 787,180 -.111-·- ---Hemng 1991 1!ti 1B Dl!I 1.lll!! fill 11111 !Im: 
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0.-•fn:s.idlter.,Scp15wff(Wf 1 "'1? 811 ' ,. O.GCl'!I. 0.1ft 0.72!1, o.an.-CH.-•Doo 2 0 0 0.00% 0.°'"6 Q.OO'II, o.-
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.,._ Red kl!!9 crab(CH) 111!! 1m 1994 jl!!§ .11111 1!!!!l __ ll!!!! 121!ZI.- - ...-U17 3.94' 168 M,98'11, 71--
~CH.Asea;sgn ••,37 1$1111 ,s~ :za.4111, 0.10,,, ISO.-• 
-CH.~1•Sllpt5 0 1 0 0 0.001' 0,113'1!, O.CIO'lli -1.-cH.SaptS•-• 0 0 , 0 0.00% O.OC'lf> un, ··-

, •-CH.Nov-Os 0 0 0 0 O.OO'II, 0.-··-
T- 27.1143 3.218 3.9411 IS7 ··- "'-
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Table 7. 0~g.r,:,urtdfisb ratch am:! byc:arcb. oharious species wilhin Sidler sea lioti critical babimt/CVOA 
w all trawl fishenes, 1994 - 1997. Values within critical habitat by season are also provided. Perce:mases are the 
pen:,:nt ofwm.l wilbia a year. ·

Numbers atulman .,,..-. -"'"'"""" 

T-i Gn,yl'ldfi!!,h CHI h 1994 !&Ii 19116 1m 1994 -~ 1996 1U! 
---{CH! 541,4218 462.ll'l'.C SSll.u.3 5'&""7 44.?S\{.., 38.54.. 51.59% 52.27'!!, 
ln:sc:leCH. A3ielJ:SQFI 3",715 37.EW-l!IC,, 39.92%, 27.11% 32:,,.,. 

'12,410 -8$,404, 6.El&'l, a . .,,..I-CH. Aog 1 -Sop 15 173,123 .....- ,s. ,,w. 15.18.
1"2. -

Inside CH. Sc,p 15 • 'lo,, 1 25...... Sl,810 153,950 70.Ba1 2..,1"' 5.15% 14.211' 6-1,,.. 
lnsicSl!JCtf, Now-DIM; •,- l!,0811 4,360 • 0...... 0.V'l' .0.- O.OO'll. 

T- 1.209.900 1~144,&M '-~ l.~l.ll23 

1994 1997 n!§4 1995Cl>ln- :!.!!! !l!!!! ~ .1.UZ 
G.460 U!l' .,..,.,. 8,161 23..01% 25.3R ,o._ Z&.13%---(CM) 8,3411 ..._.,,., ..,.,.... ,24.~hliideCH.AGBi1llfiil.':lt 18.&72 USO 2A.1!14 71,11" 

,_CH,"°'!11-Sop1S 77a - - 4.861! ~ ....... 1.1ft ,..~ ,z...- 1.02%,_CH,Sq,15--1 - l!01 10.llDO ~-. 26-63% 311.Sl!'II. 
II 1.57% o,oa,r. u,.. O.CG%-CH.--C,,, - •Tara, 23.'1'2S 13.,760 c.W 33Jl20 

199& 1991l.l!!!I.!! l!!M :!.!!!!- 111! lU! 1995 ~ ,u.... .... 25,3M 23,$72 s1.so,r, ~-311'. 51.~~--(CMl 
3'IZ 

,...,,1.Gl4' 2.11,r, 1.62!1, 1-iD~ 

-CW."'411•Sop15 17,242 S.05' 1.1$61 10.'54 6"1% 3.~ 23-3'11, 

._CH,S.015·-• 1,GI 24.602 10,359 0.4'% 14.$'1. ZZ.99'!1, 

fnsil:la CH., A ...:lf'I: $OIi - ll?O· ..""·'""'__ 
I-CH.-·- '!i1,'J71 -1' 0 ....... 14 

"5.006 
0 0.02'!' 0.00... .....G.030I. - .11...... 

Ta 11,:iii 

l:fallll!4 UH 1995 1996 llt! 1W 1995 !!!!! !DI 
1,"'29,3:lll 1,013.EWS ,.-.:we 1,3_ •2..17" D.lml 40.""'- 52.98% 
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--...-(lltl) 
•-CH. $op 15 • - 1 

22 - 4.9'11 10,'\7'5,_CH.--C.. 0 •--o.aa 
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~ 
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Table 8. Prediete<I grcundfts!\ catch within Steller sea lion critical hatiilatfCVOA in 811 trawl fisheries {top panel) ancl the 
polloek 1'aWI ""heries (tiouom panel). 1994 -1997 upon dosuw of cells as incicatecl. % =TOlaf/annual Ulla!. 

Ga;1'l ff~Nlbm,._ llnUllct:a.ns •Mn-1~ 
Ct:nc:t...,_ 

No .., m1- 1-1 - 1-:--1-=::.·l-l\9~.,._.,..;:I I I .......__..., ...,.., ........tu.ii .....,. ...... S85.1'lii iB,n.i -.m -.....- - <IS.... .......,',:1.-.(,Jstl.,a,y .. ~ "'3.974 ....... 
l13.,120 18:11:J1 141,209 -= 1'111,1(8 111.... ~1.$81"'----~-~ -·- -- ........ ....... ,...... ,.,...,. ,..... .......~1w~1,!j -117,-iMl' ...... 119.751:> 11!Z118 1!5,116 -- --58,597

s.-nw,1~~1 ...... 18.101 17,142 2$.420 ,:a,,a ,..... 1::l,l!R 12,992"'--._.,,., =--- Q..,.. .,,..-·- ..... ,:,m .,...,. .,_.,,. • •
_~dAtn.'81-tmdr:ad 9&.,,. .,,..,. ,.,....• ....... 78.,ov.• .....,. 56,S,,'II 

1905 
T- &512, 172, -- '1UJ2 e1.azs -- ...,..,. ....o.i SXl,1,Q,9 _,., m;,,.. 
A--.m(~-Jl,Jfy) ......... 431.... -- _.., - ..1$,lilD 4\Q,57'5 33,t. lQi" ~,..,.,,,. ,.._
8 _,~..~ 222.a,__ ,.,.. %11.313 ....... ...... ,111.57• 1m.csa ,cx:i.01 
~1~~1S ,n,1a ' 11SZ.'138 127-""' 110.'1$ ·-· tA,361 -...... ...... ...... ...... 
~16-~1 50,ffl 3','30 ...... ....... ll>,... ,._.., ...... 2'1,1:ZZ ,._.,.., ..... ..... ..... ..... 1,'1211 0 
~dArWUllll:-No-... ....... - .,.tni'·"" ..__ ....,.. ...... .......• •-·- ....-,_ 57--

1NG _... ....,.,. 51:u>'li ,00A1$ i,&,:ur ~.... 
A--.,{~~,My) ...,,,., -- ........ ·- 2!J'l.1'W ..,_,.. ,..... 16t.~ 
B,oa:in~-~ 2SJ..719 21,.0lll6 --,.,.... - zt'l.61'0 ....- ,...... ""'·"'"' ,am ....... 
A19C 1-~15 n.,,0 .... S5.M ....,.,. 1U21 --· -....... ..,.., ,,,_,.., ....,.. 
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Figure I. Bering Sea with NMFS Slal:istical areas, Chinook Salmon Savings Area (nine squares in bold), and the 
Catcher Vessel Operational Area (CVOA. shaded). 

Figure 2. Bycatch of chinook salmon in the Bering Sea and nwnber ofadult chinook salmon ofwestern Alaskan 
origin csti.mailld to have survived ifnot ~-

Figure 3. By,:au;b ofcbinook salmon in the Bering Sea and the number ofadult Chinook salmon ofwesiem Alaskan 
origin apportioned to the year the adults would have "'1l.l:med to systi:ms: if not intercepted. 

Figure 4. Locaiion ofpots sampled by observ= on catcher--proeessors during !he 1996 C. opilio fishery. 

Figwc S, Localicn ofpoo sampled by observer.s 00 cau:her•proc:essors dw:ing the 1997 C. opilio fishery 

Figw:e 6. Foreign, joint veutllre, and domestic chinook salmon bycatcb.in tbe Berirlg Sea, 1980 - 1998 (ro 8129/98), 
as reported by the Naticmal Marine Fisheries Service. 

Figure 7. Commercial l:wvestofchinook salmon by ADF&G rnanag,:menr an:a. 1973 1997., Subsi.stence carch 
in the Yukon River area ro 1996, and the Kuskokwim an,a ro 1992 are ineluda:i. Nore tbllt !he commercial data 
from 1997 are inaimpk:m. 

Figure 8. Catch ofclilimok a.ad chum salmon and of tom.I groundfisb by target fisbery as repon:ed by observers, 
1994 1997, Salmon are repottm in numbem of fish, and JIIDundlish in metric =· 
Figure 9. Cumulari...,.,tmwl byaw:hof chinook salmon in the Bering Sea by week, 1993 -Aug. 1998, as reported 
byNMFS. 

Fiav,r<, lO. Curnulaiive aawl bycarcl, ofchinook salmon in the Bering Sea by week and lalget fishery, l 993 - 1997, 
as repomrl by NMFS. Top panel ~ bottom trawl for pollock, Middle panel ; Pacific cod, 8altoin panel; pelagic 
pollack target. . 

Figure 11. Total cl1iuook salmon bycalch by six month period(Jan.-Jun. and Jul. -Dec.) over the years 1993-
first halfof 1998. 

Fiav,r<, 12. Cllinook salmon byaw:11 in !be Bering Sea by w=k, target (B,C)') and year {1994 - 1997) (Left 
panels), and total groundfisb catch in the Bering Sea by week, taiget and ycar (Right panels). Target fisheries are 
B =boaxlm trawl fur·polloc:k, C = Pacific cod trawl. and·P =pelagic trawl for polloclc. 

Figure 13. Chillooksalmon byc:itcll in the Chinook Salmon Savings AR-.a by .....:k. wget (B,c,p) and year (1994 
- I997) (Left panels). and total groundfisb calclt in the Chinook Salmou Savings Area by week, target and year 
(Rjgbt panels). Tazg« fisheries are B = bottnm trawl for poUoc:k, C =Paci& i;oci imwl, a.o.d P =pelagic tmwl fbr 
pClllock. • . 

Fiav,r<, 14. Chinook salmon bycareh ou-mide !he Chinook Salmon Savmgs Al-ea by week, target (B,C,P) a.o.d year 
(1994 - 1997) (Left panels). and t0ialg:ro,mdfisb catclioutsidelbc Chinook Salmon Sa'lliogs Ai:ea by week,. Wget 
and yea. {Right panels). Tazg,,t &beries are B ~ bouom trawl fur pollock, C - Pacifie cod tmw~ ami P =pelagic 
trawl for poUock. 
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Figure 15 . Historic chinook bycatc:h prior to a proposed ciosure, wra closure inside the Cbiriook Salmon Sa wigs 
Area , and after a c:losure outside ofthe Chinook Salmon Saw,gs Area. ·PSC limit amoums of36,000 cbinook and 
48;000 eh.inook left and right. Total percentage:; in bottom panel. 

Figure 16. Historic groundfish catch prio.r to a proposc:d closure. after a closure in.side the °Chinook Salmon Sa.wigs 
Area , and after a closure outside ofthe Chinook Salmon Savings Area. PSC limit can,gories of36,000 c::hinook 
and 48,000 cltlnook left and right. T0131 perc;c:ntages in bottom panel. 

Figure 17. Pelagic poUock fl.sh.el;, catch and chinook bycatcl, within and outside of the Chinook Salmon Savings 
Area by week in 1994 (!Op panel); cumulative catclt and byc.:w:h (middle panel); and raws (bottom panel. mnnber 
salmon per metric ton of groundftsh) Vertical rem= lines correspond r.o September I and October, I da!c:s. 

Figure 18. Pelagic pollodc fishery caldi. and chinook bycau:h within and outside ofthe Chinook Salmon Savings 
Ana by week in 1995 (tap panel); cmnularive catch and bycatch (middle panel); and mes (bottom panel, number 
salmon per metric ton ofgroundiish). Vcrlical reference lines com:spoad ta Sepranber l and Ocl'Dber I dan:s. 

Figure 19. Pelagic pollock fishery catch and chinook by,;:aU::h within and outside af the Chinook Salmon Savings 
Area by w=k in 1996 (top panel); cumulative catch 311d bycateb (middle panel); and rau:s (bottom panel, nwnber 
salmon per metric tan ofgroundfish). Vertical reference lines com::spond to Sepfetnber I and October I datl:s. 

Figure 20. Pelagic pollack fishery catch and chinook bycatcl> within and outside afthe Chinook Salmon Savillgs 
Area by week in 1997 (top panel); cumulal:ive car,;;h and by,;:aU::h (middle panel); and rates (bottom panel, nwnber 
salmon per ml!l!ric um ofgroundjjsb). Vertiall reti!:r= lines corn:spond r.o September I and Ocl'Dber I dales. 

Figwe 21 .· Cumulasive trawl bycarcli ofebinook "'Wllai in the Bering &:a by week and ta,get fishery. Accowlling 
period begirming Scpte:rr,be.,; 1 and ending August 31 with w""'1< 37 eomspondillg t0 Sq,tember 1. 

Figure 22. Block refen:rn:e codes used to identify individual l/2° latitude by I O longitude blocks in the Bering Sea 
Note that bloc:k 201 in sequen~ had beeli halved and~ as 997 and 998. · 

Figure 23. Locorions ofobserved hauls with more dian 25 chinook sal.mou in a haul, 1994-1997, Chinook Salmon 
Saving-; Area 9 blocks are w,y bold and the CVOA is outlined. 

Figure 24. Blocks with trawl fishing by the pelagic polloc:ldismy ineaeb year 1994 - 1997. Nwnberofweeks 
a block was r.am;ed riumber l (hishes!:}'w bycardl of chinook salmon as indieat«t by sc:ale on cadt map. 

Figure 25. Blocks wirll irawl fishing by !he pelagic pollack fishay in ead! year 1994 - 1997. Number ofweeks 
a block was ranked I, 2, or 3 (three nighest) fur bycatch ofcbi1100k salmon as indicated by scale on~ map. 

Figure 26., Blocks with tra_:.l fishing by the pelagic pollock fishery in each ymr 1994 - 1997 Ove.rall rank for 
chinook salmon byeatch over all weeks as indicared b)I S<:ale on each map. Top IO squares and top 20 squares in 
each year are indic:at=i. 

Figure 27. Blocks wit:h trawl fishing by die pelagic pollock fl.sh.el;, iii.each year 1994- 1997. Dot density map of 
obinook salmon bycateh nu:es with additional dots drawn at mmlom in each squan: fur e\lCry unit of ,004 c:binook 
salmon per metric {0Q ofgmnndfisb cateh. 
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figure 28. Blocks with trawl fishing by !he pelagic pollack, bottom polloclc and Paci& cod fisheries in ea<:h year 
l 994 1997. Nwnberof~a block was ranked number l (highest) for bycau:h ofehinook salmon as indicated 
by sea.le on e:ach map. 

figure 2 9. Blocks will! trawl fishing by the pelagic pollack, bottom pollock and Pacific ~ fisheries in each year 
1994 - J997. Nwnber ofwedcs a block was ranked I. 2, or 3 (wee highest) for by=b ofcbinook salmon as 
i.ru:licar,,d by si::ale on each map. 

Figure 30. Blocks wiih trawl fishing by the pelagic poUock. bottom pollock and Pacific cod lisberies in eadt year 
1994- 1997. Overall rankforchinook salmon b)'C21Ch over all weeks as indicau:d by scale on each map. Top 10 
squares and top 20 squares in each year are indicaled 

figure 31. Blocks with trawl fishing by the pelagic polled<. bottom pollack and Pacific cad fisheries in each year 
· 1994 - l 997. Dot density map afcbi:nook salmon bycal:di ral'-eS with additional· dots drawn at random in each 

square for cvay unit of .0 I chinook sahuan per metric tx)n ofgroundnsb calclt. 

Figure 32. Diagram showing the levels ofdata included in the, hotspot block closure simulation, 

Figure 33. 'Percenr.age ofobserved total groundfish car.ch by gear q,pe, tatget fishety, and year taken within the 
CHSSA. Ta.rget a.ssigmnem: is by dom.iii,mt species Cllll::h and gear type as axle<i by NMFS observers 

Figure 34. Observed groundfish and>. in coded 1a0 lamudi: by 1° lollgitudc blQCks (lice Figun, 20) during the A 
season and B season in 1994-1997. The total "inside.. and ':outside" all six blocks is as indicated. Top panel is 1111 
trawl fisheries, and bottom panel is pollock fisbmes only. 

figure 35. Obse.......t cbinook salmon byc:atd, in coded 1/2° latitude by I• lollgitude blocks (see Figure 20) during 
the A season and B season in 1994-1997. The rota! "inside" and ••o,nsicfe" all six blocks is iodirattrl Top pand 
is all trawl fisheries, and boUmn panel is pollock fisheries only. 

Figure 36. Observed chum salmon bycardJ, in coded 1/2° laJ:itw!,: by 1• IOIJ!lirude blocks (see Figure 20) during the 
. A season arui B season_ in 1994-1997. The total "inside"at1d "o,.m;ide" all six blocks ls indicated. Top panel is Iii! 

trawl fisllerics, arui bol!Orll panel is pollocl< fisheries only. 

Figun, 37. Obse!"lled halibut bycarcli in ceded 1/2° lalilude by 1• loll$itUde blocks {see Figure ZO) during the A 
season andBseason in 1994-1997. Tbeto1al "inside" and "outside" all six blod<s is 11• indicatrrl. Top panel is all 
trawl fisberies. and boltl:lm panel is pollock lisheries only. 

,' 

Figure 38. Observed herring ~bin GOded 1/2° latitude by t• longitude blocks {s= Figwe 20) during the A 
season and Bseason in l 994--1997. The IDtal "inside" and '"omside"all six bla::ks is as imtic:ated Top panel is all 
trawl fisheries. and bottom panel is polloc:.k fisheries only. 

Figure 39. Observed bairdi crab bycau:h in coded 1/2° latitude by 1° !ougjtude blocks {see Figure 20) during the 
A season and B seasoo in 1994-1997, Thetotal "inside" and "outside" all six blocks is 11-• indicated Top panel is 
all trawl fisheries. and bottom paru,I is poUccl< fuheries only. 

Figwe 40. ObseJved opilio .;...i, bycatch in ax!ed 112° latitude by 1• longitude blocks (see Figure 20) during the 
A season and B season in 1994-1997, Tb,, total "inside" and ''cmsi<f,e" all six blocks is as indi<:all:d. Top panel is 
all trawl £ish,,,,ies, and bottom panel is pollcck fisheries only, 
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Figure 41. Obsenied red king crab bycatch in coded 1/2~ latitude by IO longirude blocks (see Figure 20) cluring the 
A season and B season in I 9!l4-1997. The total .. inside" imd '"outside" all six blocks is indicated Top panel is all 
trawl fisherics;and bottom panel is pollack fisheries only. 

Figure 42. E,cpectad chinook salmon by=ch from simulation ofblock clos~ (horizontal axis). based on 1994-. 
1997 NMFS observer dala. Annual and seasonal closure amounts indicated by lines and the amount fllken witti no 
closure is indic:amd by the ha.. Pollock fisheries only. 

Figure <1-3. Expected cbinook salmon byc:atd> from simu.wion ofblock dos-u= (boril!Ontal axis), based on 1994-
1997 NMFS observec data. Annual and seasonal closure amounts indicated by lines and the amount taken with no 
closure is indicated by the bar. All trawl fisheries. 

Figure 44. Expected chwn salmon bycardi from simulation ofblock closures (horwmtal axis), based on 1994-1997 
NMFS observerdara Annual and seasonal elosureamounls indicaled by lines and!he amolHlt lllkal with no closure 
is indicara:I by the bar. Pollock fisheries only. 

Figure45. Expe,:r.ocl chum salm!Xl ·bycatcli from simulalion of'blockclosum. (horizom:alaxis), based on 1994-1997 
NMFS observer data. Annual and sc:a.soDal closure amountS indicated by lines andthe amount taken with no closure 
i< iodicatrrl hy the bar. All trawl fisheries. 

Figwe 46. E:,q,ecl'<:d halibut bycatcb from simulalion of block closures {horiz.ontal axls), based on 1994-1997 
NMFS obselver data. Annual and seasoaal closure amount< imficaled hy lilies mid the amount r.alren with no 

_closure is iDdkated by the bar. Pollock fisberies only. 

Figure 47. Expected halibut bycau:h m>l1l simulation of block closures (horizontal ax.is), based on 1994-1997 
NMFS obserwr data. Annual and seasonal closure ·amounts indicared by lim:s and the amount i:akl::ll. with no 
closure is indicated by the bar. All tni.wl fisheries; . . 

Figure 48. Expee,:ed herriJl& bycatcb fhlm simulation of block closu.n,s (horizontal axis), based on 1994-1997 
NMFS observer data. Annual and seasoca1 closun: amoWJtS indicated by lines 1111d .the amount laken with "" 
clo:;ure is indicated by the bar. Pollock fisheries only. 

Figure 49. Expected berri.ng bycau:h mim simulation of block closures (horizontal axis), based ati 1994-1997 
NMFS observer dala. Annual and -i:mal ~tosure amount,; indic:al'l!d by lim::s ao.d the amount taken with no 
closure is imli<:am:l. by the bar. All uawl fisheries. 

' Figure SO. Eiq,ectt,d baitdi erab bycatch &om simulaiion ofblock clCSWIIS (borizootal axis). based on 1994-1997 
NMFS observer data. Annual a11d seasprral rlosure am0lllltS indicated by lims alld the amounttal:m with no closure • 
is indicated by the bar. Pollock fisberics DIily. 

Figure SI Expected bain:li crab bycatcbfromsimul:mon ofblock closures (borizcntalaxis), based.on 1994-1997 
NMFS <Jbsenrer data. Annual and seasonal ~1osure iunow1t• indicated l)y liw:sand the amounttaken with no closure 
is indic:aled by the bar. All trawl fisheries. 

Figure 52. Expected opilio crab bycardi from simulation ofblock closun,s {bori2ontal axis), based oo 1994-1997 
NMFS observer daia. Anm.lal and seasonal cl0SWV amo1mt< indic:;atoo hy liw:s andthe amount taken withaoclasure 
is indicated by Ille bar. Pollock fish>ries only. 

BS58pr3.ca 70 October ! 999 

06/21/00 WED 10,os [TX/RX NO 8228] li!Jo11 

http:BS58pr3.ca
http:based.on
http:berri.ng


06/21/00 14:46 NO.033 P012✓ 021 

Figure 53 E,q:,ected opilio crab bycatch from simulation ofblock closures (borizoDtal axis), based on l 994- l 997 . 
NMFS observerdata. Annual and seasonal closure amounts indicatedby lines and the amount taken with no closure 
is indicated by the bar, All nawl fisheries, 

Figure 54. E,q,ecm:l rerlkmgcrab bycatch from simull!!:ion ofblockcloswcs (horizontlll axis), basedon l 994-1997 
NMFS observer data. Annual and seasonal closure amoun!S indica?ed by Wll!S and Ille amount taken with no closure 
is indicated by the bar. Pollock fisheries only. 

Figure 55. Expected red king crab bycatcb from simulation ofblock closwes (horiz.ontal axis), basedon 1994-1997 
NMFS observer data. Annual and seasonal closure amounts indiC3led by lines and the amounttaken with DO closure 
is indicated by the bar All trawl fisheries. 

Figure .56. Expected number ofbauls limn simulation of block closures (horizontal ax.is), based on 1994-1997 
NMFS observer data.. Annual and seasonal closure amounts indicai:ed by lines and the amount takeit wirh Do 
closure is iodicamd by the bar. Pollock fisheries only. · 

F~ 57. Expec:red number of hauls {;mm simulation ofbloc:k closures (horizontal axis). based on 1994-1997 
NMFS observer data. Annual and seasonal closure amoums indicatoo by lines and the amount llllcai with no 
closure is indicall!d by the bat. All trawl fisheries. 
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Figure L BeriQg Sea with NMFS ,;tc,tistical an::as,, Cbinool< Salmen Savings Area (aim: squares ill. bold), and tbe 
Caldlet Vessel Operaticmal Arca (CVOA,. sbadod). 
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Figm.e 6. FORigl:l,joint. vmture. and domestir diiorok: salmmi byc.atch in the Bering Sea, 1980- l 998 (to 8/29198). 
as ,.,.b:idby the Natiollal Marilie F'JSbaiell Service. 
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Figure 7. C 1, 111 • , cial harvest ofcbinmk salmrn byAlJF&G rn®agrm""lt area, 1973 - I 997. S..bsi!lr.e:aa:, catc:h in 
the Yukon Rm,t area to 1996., 1111d die Kuskoklliimarea to 1992 aPiim:klded No!etbattbecoonwcial data m:m 
1997 ~ inrompldc 
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Total obRNed Chinook salmon by targot fishery, 1994-1997. 
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Cumurative chlnook salmon bycatch by week, 1993 • mid Dec. 1998 NMFS 
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F~ 10 OvnuJariv.-nwt byc:arch ofclii1100k sahrimin the Bering Sea by Wide 'llld tmg1:tfisheiy. 1993 - 1997, 
as reported by NMFS. Top pam:I • bottom ttawl for pollack, Middle p,mcl • Pac:ific ccd. Bomom plllld • pelagic
polloc:ktarget. 
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Total chlnook salmon bycatch by 6 month period, 1993 - 1998 · ·_ 
(12/19/98), NMFS. 
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Figure 12. Chinook ..Jmcn ~ in tbe Bering Sea by week, target CB,c.P) 1112d )Wt (1994- 1997) (Le.ft pmiels), 
alld lDlal. pnffish r'lldl ind» Bering Sea by week, target amyi:ar (Rigbt panels). Tugetlisbcries are.B ~ baltam 
lraWI far pollack. C ~ Pacific c:od trawl. and P ; pelagic cmwl for pol1oc:k. 
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Figutc 13. Chinook 5a1m0a bycat:<:h ill the Cllinook Sah:li<:,Q Savings An::a by week, targ\:t (B.C,P) and year (1994 -
1997) (I.alt pane,15). and total gmnodfish raid, in. the {J,iaook Sam1Dll Savings An:a by wcek, mrget am,-- U\igbt 
p--.ls). _Tll.r!Jlil fisheries are B ~ bottom trawl for pollock, C • P"4'ific cad trawl, and P -pelagic trawl fur polloclc. 
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F'!l\lfl!l 14, Chinook salmon b},:arch a.llSidecbr: Oiina,k"'ilmoDSavingsArea by week, Wf!l't (B,C,P} and year (1994 
- I997) (Lett pmiels), am! ror..! gro,.md.tish ca1i:b OIIISide the Qtinook Salmon Sa-.Jnp Arc;a by ~ tmget 1111d year 
(Right panels), Target fisheries in B ~ bom:tm irawl for polb;k, ·c ""Pai:wc cod. uawt. aad P =pelllllic trawl for 
pollocl<c . 
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Figure 15. Hist.arir. diinook 1,ycardi prior to a proposed closuni, after a closlD:e inside die Cbillook Salmon Saving,; 
Area. 111'.Xialk:r acloslm:CU!Sidemdle Chinook Salmon Savings A.Ra Cap 1111101111t! of36,000 c:bioook and.41,000 
dlm.xik Id\ and rigbt. Teal p,:.,a:ntllgl:S in bottom pam:I. · 

Historical chinook byc.atch up to cap, inside and outside closure 
area attar cap. 
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I 

Figure 16. Historic gro,rodfisb rardt prier to"' ptopuscd cklsu:no, after aelosure inside dm Chinook Salman Savii>&s 
Area, atx1 aft.:1- a dmure outsideafdJ.. Orinrri:~ Saving; Area. Cap c:atcgaries of36.oon cbinook and 48,000 
cbinook left am right. Tora! p:rge,,lagllli in bottom p;llllll. 

Historical total catch up to cap, inside and outside closure area 
after cap. 
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Figure 17. Pelagic pollock fishely catch and cbinook bycatcb within and outside ofthe Chinook Salmon Savings Area 
by week in 1994 (top panel); cumulative catch and bycatch (middle panel); and rates (bottom panel, nmnber salmon 
per metric too ofgroundfish). Vertical reference lines correspond to September 1and October I dates. 

Catch and bycatch in the pelagic pollock fishery inside and outside closure area. 1994 
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Figure 19. Pelagic pollock 1islJ!%y catch and cbioook bycatch within and outside of the Chinook Salmon Savings Are.a 
by '\\<eek in 1996 (top panel); cumulative catch and bycatch (nndille panel); and rates (bottom panel number salmon 
per metric ton ofgroundfish). Vertical reference lines correspond to September I and October l dates. 
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Figure 20. Pelagic pollack fishery catch and chinook bycatch within and outside ofthe Chinook Salmon Savings Area
by ·wt:ek in 1997 (top panel); cmnulative catch and bycatch (middle panel); and rates (bottom panel, number salmon
per metric too ofgroundfish). Vertical reference lines correspond to September l and October I dates. 
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Figure 2L Cumulative trawl bycatch ofchinook salmon in the Bering Sea by week and target fishery. Accounting 
period beginning September 1 and ending August 31 with.~ 37 corresponding to September l. . . , . ..·., .~ ,, ,,,,.,. -~ 
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Figure 23. Locations ofobserved hauls with more than 25 chinook salmon\n a haul, 1994-1997. Chinook Salmon 
Savings Area 9 blocks are very bold and the CVOA is outlined . 
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Figure 24. Blocks with trawl fishing by the pelagic pollock fishery in each year 1994 - 1997. Number ofweeks a 
block was ranked number I (.highest) for bycatch ofchi.nook salmon as indicated by scale on each map. 
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Figure 25. Blocks v.ith trawl fishing by the pelagic pollock fishery in each year 1994 - 1997. Number ofweeks a 
block was ranked 1, 2, or 3 (three highest) for bycatch ofchinook salmon as indicated by scale on each map. 
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Figure 26. Blocks ...,,th trawl fishing by the pelagic pollock fishery in each year l'.194 - 1997. Overall rank for 
chinook salmon bycatdl over all weeks as indicaled by scale on each map. Top IO squares and top 20 squares in each 

year are indicat::ed=-----.,.--.,--,----.:,-:~-----.----------,,;,i;.,;::-------
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Figure 27. Blocks with trawl fishing by the pelagic pollock fishery in each year 1994- 1997. Dotdensicy, map of 
chinook salmon bycatm rates with additional dots drawn at random in each square for every unit of . 004 d:linook 

salmon pee metric ton ofgroundfish catch. ~----''---'-'"~··-"·"-•'''-'-"-'--+'•Cc'e:.s•-'-.-------~..-....,..,..,...-------
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Figure 28. Blocks with trawl fishing by the pelagic polkx:k, bottom pollock and Pacific cod fisheries ineach year 1994 
-1997. NU!llberofweeks a blockwasrankmnumber I (highest) fur bycatch ofchinook salmon a« indicated by scale 
on each map. 
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Figme 29. Blocks with lrawl fishing by the pelagic polkx:k, bottom pollack and Pacific cod fisheries in each year 1994 
- 1997. Nmnber of weeks a block was ranked l, 2, or 3 (three highest) for bycatch ofchinook salmon as indicated 
by scale on each map. 
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Figure 30. Blocks v,i1h trimi fi.shiog by !he pelagic polloclc, bottom pollock and Pacific cod fisheries in each year 1994 
- 1997. Overall rank for cbinooksalmon bycatch over all weeks as indicated by scale on each map. Top 10 squares 
and top 20 squares in each year are indicated· -------,---------..--=------. • ¾-. 
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Ceb1llpg~~tfJ§~~~™Ji..tions. 
Data 

Observer Data from 1994 • 1997. 
Target assigned by dominant catch. 
Geara choaen are all trawl gear (bottom and pelagic). 
"A" Season Is January through July. 
"B" Season Is August through December. 
Cells are 200, 202, 227, 228, 254 and 

997 and 998 which formerly were 201. 
Track cumulative amounts of total catch, chlnook salmon, chum 
salmon, red king crab, Tanner crab, opllio crab, halibut, and 
herring. 
Catch and bycatch are accumulated by week. 
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Figure 33. Percentage of observed tottl groundfish catch by gear type, target fishery, and year taken within the 
CHSSA. Target assignment is by dominant species catch and gear type as coded by NMFS observers. 
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Figure 34. Observed gmundfisb catch in coded 1/2° latitude by 1° loogll:nde cells (see Figure 20) during the A season 
and B season in 1994-1997. The total "inside" and "outside" all six cells is as indicated. Top panel is all trawl 

. fisheries.. and bottom panel is pollock fisheries only. 
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Figure 35. Observed chinook salmon bycatch in coded 11/2° latitude by JO longitude cells (see Figure 20) during the 
A season andB season in 1994-1997. The total "inside'' and:'outside" all six cells is indicated Top panel is all trawl 
fisheries, and bottom panel is poUock fisheries only. · ' ' ·_·_·_________________ 
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Figure 36. Observed chum salmon bycatcll in coded 1/2° latitude by l 9 longitllde c.ells (see Figure 20) during die A 
season andB season in 1994-1997. The total "inside" and "outside" all six cells is indicated Top panel is all trawl 
fisheries, and bottom panel is pollock fisheries only. ___________________ 
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Figure 37. Observed halibut bycau:h in cooed 1/2° latitude by IO longirude cells (sre Figure 20) during the A season 
and B season in 1994-1997. The total "inside" and "outside" all six cells is as indicated. Top panel is all trawl 
fisheries, and bottom panel is pollock fisheries only. ---'-----'--'----'-''-----~----------------
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Figura 38. Observed hening bycatch in coded l/2° latitude by lO longitude cells (see Figure 20) during the A season 
and B season in 1994-1997. Toe total "inside" and "outside" all six cells is as indicated Top panel is all trawl 
~fisheries, and bottom panel is pollock fisheries-=,.,______________________ 
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Figure 39. Observed bairdi crab bycatch in coded 1/2° latitude by 1° longitude cells (see Figure 20) during the A 
season andB season in 1994-1997. The total "inside" and "outside" all six cells is as indicated. Top panel is all trawl 
fisberies, and bottom panel is pollack fisheries only. · · -~---------------------
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Figure 40. Observed opilio crab bycatch in coded 1/2° latitude by 1° longitude cells (see Figure 20) during the A 
season and B season in 1994-1997. The total "inside" and "outside" all six cells is as indicated. Top panel is all trawl 
fisheries, and bottom panel is pollock fisheries only. 
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Figure 41. Observed red king crab bycatch in coded 1/2° latitude by IO longitude cells (see Figure 20) during the A 
season and B season in 1994-1997. The total "inside" and "outside" all six cells is indicated. Top panel is all trawl 
fisheries, and bottom panel is pollock fisheries only.'-
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Figure 42. F.xpecil::d chioook salmon bycatch froro siroulatilm ofcell closures (horizootal axis), based on 1994-1997 
NMFS obseMrdata. Annual and seasonal dosure amounts indicated by lines and the amount taken with no closure 
is indicated by the bar. Pollock fisheries only."-----------
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Figure 43. Expected chioook salmon bycatcb from simulation ofcell closurei (horizontal axis), based on l994-1997 
NMFS observer data. Annual and seasonal closure amounts indicated by lines and the amount taken with no closure 
is indicated by the bar. All trawl fisheries. 
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Figure 44. Expecred chum salmon bycatch from simulation ofcell closures (horizontal axis), based on 1994-1997 
NMFS obselver data Annual and seasonal closure amounts indicated by lines and the amount taken with no closure 
is indicated by the bar. Pollock fisheries only. 
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Figure 45, Expected chmn salmon bycatch from simulation ofcell closures (horizontal axis), based on 1994-1997 
NMFS obsaver data. Annual and seasonal closure amounts indicated by lines and the amount taken with no closure 
is indicated by the bar. All trawl fisheries. 
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Figure 46. Expected halibut bycatch from simulation ofcell closures (horizontal axis), based on 1994-1997 NMFS 
observer data. Annual and seasonal closure amounts indicated by lines and the amount taken with no closure is 
indicate.d by the bar. Pollock fisheries only. 

1-- 1994 lwU:iut ~ - dosl.ltw. In poUodt t'lsherif:s only 

1996 haliW bycatch • Clotunis in polloekf!Sberies oniy I 

' 
f 4,000.0CD ----------------------~1 

, ..... 1--1---'---4--+--+--+--+--+---+---+-------I 
~0:.:0.0CO 1--1--+--+--+--+--+--+--+-----'--+-------I 

1 'i,l;XUlOO '------+----'----'----i--+----'--+--+----1 
!1~ i-'-----'---+--+-----'---+-+---+--+--+-----l 

----------------------~ ,.,.,.., l--l--+----'--+--+---4--+------;---,-------, 

I=l--l--+---'----'---------------------____, 
i 2.CQl(m l--l---'---+----'---+--+----+---,--+-------, 

I ,.....,. ....---'---+--+----+--+--+------+------< 
i I I I I

""'""' I I I I I .. ..... 
I I : I ! r-,

I I ! Ii 

4,c:o:u:oJ 
' i I I I II,....,, 

' !' ! ' '....., 
I I ii,..,.. 

I I I I' I I I
""'"" I: I II 
1,,00.0C) 

I I I 'I'·"""" ' ' I I I' :.,,... 
I ' I i I r 'I 

1997 mPwt: ~- tjQSW'a irt pcllockflshe:ries ORiy 

4J)OO,OOO 
I :I I I l ! ' l'3,$00,000 

' I ' I I i j j jI
'""'"" I ' II. I I Ii !'""'.. ' ' ! ' i I!...... : i I ' I;,~000 

' ! ' I' ' '1,000.000 

I I I I ' II

""'"" ' : ' 
i , • .,

' : ' ! ' 

• . ~ • ~ •0 ~ ' 8iii ~ j•ii; 
' !I N N ~ ':
! • N N 1 t.. ~•
" • N" j 

0 

~ • t. gf • S; i N ,;
• • "t ~ .,

t. ••• 't 
8 "' ~ 

ii •
? 
ii;
• 

' 

' 

BS58pr3.ea I 18 October 1999 



Figure 47. Expecterl halibut bycatch from simulation ofcell closures (horiiontal axis). based on 1994-1997 NMFS 
observer data. Aonual and seasonal closure aznowits indicated by lines and the amount taken with no closure is 
indicated by the bar. All trawl fisheries. , 
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Figure 48. Expected herring bycatcl:di-om simulation ofcell closures {horizontal axis), based on 1994-1997 NMFS 
observer data. Annual and seasonal closure amounts indicated by lines and the amount taken with no closure is 
indicated by the bar. Pollock fisheries only. 
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Figure 49. Expected herring bycatch from simulation ofrel! closures (horizontal axis), based on 1994-1997 NMFS 
observer data Amrwil and seasonal closure amounts indicated by lines and the amount taken with no closure is · 
indicated by the bar. All lrawl fisheries"""---------
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Figure 50. Expecto:I bairdi crab bycati::h fumsimulationofcdl closures (horizootal axis), based on 1994-1997 NMFS 
observer data. Annual and seasonal closure amrnmts indicated by lines and the amount taken with no closure is 
indicated by the bar. Pollock fisheries only.
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Figure 49. Expected heiring bycatch from simulation ofcell closures (horizontal axis), based on 1994-1997 NMFS 
observer data Annual and seasonal closure amounts indicated by lines and the amount taken with no closure is 
indicated by the bar. A1J trawl fisheries. • ·· , 
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Figure 50. Expeaerl bairdi crab bycatd! flan simula!ion ofcell closures (horiz.octal axis), based on 1994-1997 NMFS 
observer data. Annual and seasonal closure amounts indicated by lines and the amount taken with no closure is 
indicated by the bar. Pollock fisheries only.-'-----------, 
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Figure 51. Expected bainii crab bycatt:h fran simulatioo ofcell closures (horizontal axis), based on 1994-1997 NMFS 
observer data. Annual and seasonal closure amounts indicated by lines and the amount taken with no closure is 
indicated by the bar. All trawl fisheries. 
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Figure 52. Expected opilio a-ab bycatcb ftom simulation ofcell closures (horizontal axis), based on 1994-1997 NMFS 
· observer data. Annual and seasonal cl= amounts indicated by lines and the amount taken with no closure is 

indicated by the bar. Pollock fisheries only. 
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.Figure 53. Expected opilio aab bycatc.h from simulm:ion ofcell closures (horizontal axis), based on l994-1997 NMFS 
observer data Annual and seasonal closure amollllts indicated by lines and the amount taken with no closure is 
indicated by the bar. All trawl fisheries. 
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Figure 54. Expected red king crab bycatch from simulation of cell closures (horizontal axis), based on 1994-1997 
NMFS observer data. Annual and seasonal closure amounts indicated by lines and the amount taken with no closure 
is indicated by the bar. Pollock fisheries only. 
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Figure 55. Expected red king crab bycatch from simulation ofcell closures (horizontal axis), based on 1994-1997 
NMFS observer dalll. Annual and seasonal closure amounts indicated by lines and the amount taken with no closure 
is indicated by the bar. All trawl fisheries. 
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Figure 56. Expect,:d number ofhauls from simulation ofcell closures (horizontal axis), based on 1994-1997 NMFS 
observer data. Annual and seasonal closure amounts indicated by lines and the amount taken with no closure is 
indicated by the bar. Pollock :fisheries only. 
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Figure 57. Expected mnnber ofhauls from simulation ofcell closures (horizontal axis), based on J994-1997 NMFS 
observer data Annual and seasonal closure amounts indicated by lines and the amount taken with no closure is 
indicated by the bar. All trawl fisheries. 
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APPENDIX! 

Status ofchinook salmon stocks in Western Alaska 

This appendix consists of three sections, the first ofwhich is a report provided by Alaska 
Department ofFish and Game staffon the status ofYukon River chinook salmon. The second 
section provides a briefdescription ofthe status ofKuskokwim River chinook stocks, and the 
third section provides background material on chinook salmon returns to the Nusbagak and 
Togiak Rivers in Bristol Bay. 
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Appendix L Section 1. 

YUKON RIVER CHINOOK SALMON STOCK STATUS 

A Report to the North Pacific Fishery Management Council 

By 

Alaska Department ofFish and Game 

Regional Information Report1 No. 3A98-26 

Alaska Department ofFish and Game 
Division ofCommercial Fisheries, A YK Region 

333 Raspberry Road 
Anchorage, Alaska 99518 

September 1998 

1 The Regional Information Report Series w-.s established in 1987 to provide an information ac,::ess system for all 
unpublished divisional reports. These reports frequently serve diverse ad hoc informational purposes or &:chive basic 
uninterpreted data. To accommodate timely reporting of recently collected infonnation, reports in this series undergo 
only limited internal review and may contain preliminary data; this information may be subsequently finaliz.ed and 
published in the furmal literature. Consequently, these reports should not be cited without prior approval of the author 
or the Division ofCommen:ial Fisheries. ·. 
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OVERVIEW 

The Yukon River chinook salmon resource is unique and important. The Yukon River (Figures l 
and 2) is the longest river in Alaska, flowing over 2,000 miles from its head\Vllters in C.1mada to 
the Bering Sea. With total annual inriver harvest typically over 150,000 chinook, and over 
200,000 in some years, the Yukon River run is likely the largest wild run of chinook salmon in 
the world. These :fish are utilized in traditional subsistence and Aboriginal :fisheries of long
standing, and with their high oil content, they have long held a unique niche in commercial 
markets. In the Alaska portion of the drainage there are typically over 800 commercial salmon 
permits fished annually, and over 1,400 households harvest salmon for subsistence purposes. A 
very low chinook salmon retum to the Yukon River in 1998 resulted in significant and unusual 
inriver management restrictions on harvest, difficulties in achieving subsistence harvests in some 
areas of the drainage, and some shortfiills in escapements from desired levels. 

Despite avexage or better spawning escapements in the parent years for most stocks, the overall 
chinook salmon return to the Yukon River in 1998 was one of the smallest on record, judging 
from harvest and known escapement levels. Data for the 1998 season are still preliminary, and 
harvest data for some :fisheries have not yet been compiled. However, the Alaska commercial 
harvest of 43,500 chinook salmon in 1998 was 32% less than the prior lowest harvest level ever 
under Stare management, and far below the 88,000 to 108,000 level expected preseason. Given 
the high dollar value of chinook salmon and limited alternative sources of income, the harvest 
shortfall in the commercial fishery poses a significant economic hardship for Yukon River fishers 
and communities. 

Management of Yukon River chinook salmon is made particularly difficult by the mixed stock 
nature of the run, broad distribution of the spawning stocks, relatively compressed entry timing 
into the river, and multiple user groups. Commercial fisheries are managed in context with the 
need to maintain adequate abundance and quality of spawning stock escapements, provide for 
priority use in subsistence fisheries distributed throughout the 1,200 mile length of the mainstem 
Yukon River in Alaska and in tributary systelllS, and provide for passage to the C'-1madiao portion 
of the drainage at agreed levels. Timely inseason stock assessment in the lower river is 
technically and logistically difficult given the small run size of chinook salmon, even in a strong 
year, relative to the overlapping and much larger run of summer chum salmon. While inseason 
run assessments are made to adjust managen:ient strategy, current maaagl'!rnent strategy relies 
heavily on the historic sustainability of chinook stocks within a relali.vely stable range of 
harvests, and on subsequent postseason assessment of escapements. The weak return in 1998, 
across all age classes, diminishes confidence in stability of production and raises concerns about 
harvest levels that can be allowed in upcoming years. 

This special report to the North Pacific Fishery Management Council (NPFMC) by the Alaska 
Department of Fish and Gaine (ADF&G) provides a brief summary ofthe status of Yukon River 
chinook salmon. Since both harvest and escapement fuctor into a complete picture of stock 
status, and overall return estimates are not available in quantitative terms for an historical period, 
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both components will be ~nmmarized in this. report. In addition, a brief discussion of age 
composition is included in this report. 

More detailed information on the Yukon River chinook salmon fishery can be found in the most 
recent annual management report by Bergstrom et al. (1997a), the most recent report to the 
Alaska Board of Fisheries by Bergstrom et al. (1997b), and the 1998 preseason fishery 
management plan by ADF&G (1998). 

FISHERY HARVEST LE~LS 

Total haryest of chinook salmon in the Yukon River drainage in Alaska and Canada combined· 
since 1961 has ranged from lows of 83,000 in 1975 and 98,000 in 1970, to highs of221,000 in 
1980 and,217,000 in 1983 (Figure 3). Harvest estimates for 1998 are not yet complete, but the 
total is expected to be on the lower end of the range. Ten-year average total harvest levels were 
113,000 chinook for 1968-77, 188,000 chinook for 1978-87, and 179,000 chinook for 1988-97. 

Alaska. Commercial Fishery 

Commercial harvest ofchinook salmon in the Alaska portion of the Yukon River drainage dates 
back in written records to 1918, with the largest harvests (70,000 to 105,000 chinook) during the 
early years taken from 1919to 1921. The majority ofthese harvests were taken outside of the river 
mouth since harvest restrictions were imposed within the river during that time period. The early 
commercial fishery met opposition and was closed from 1925 to 1931 because of concerns for the 
existing large subsistence fishery. Commercuil fishing for chinook salmon was resumed at a much 
teduced level in 1932. and has occw:red annually since that time. During 1954-1960, a 65,000 
chinook salmon quota was in effect. Of this total, not more than 50,000 fish could be taken below 
the mouth of the Anuk River (current boundary of Districts I and 2), 10,000 fish in the area 
between the mouths ofthe Anuk River and the Anvik River, and 5,000 fish above the Anvik River. 

Since the onset of the inriver commercial fishery, the majority of the harvest has occw:red in 
Districts I and 2, where fishing m:id processing effort is concentrated and fiesh quality is optimal 
Chinook salmon harvest quotas were i.Jimiuated in 1960. From 1961 through 1980 the fishery was 
regulated by scheduled weekly fishing periods with the season opened by a published regulatory 
date. Since 1981, a 60,000 to 120,000 chinook salmon guideline harvest range has been in effect 
for Districts 1 and 2 combined. Small guideline harvest ranges are in effect for other districts as 
well, such that the total for all districts is 67,350 to 129, ISO chinook. Harvest may be managed for 
levels below lower ends or exceed upper ends of guideline harvest ranges based upon inseason 
assessmertts ofrun strength. 

Prior to the 1998 season, commercial harvest in the Alaska portion of the Yukon River drainage 
since 1961 ranged from lows of64,000 in 1975 and 75,000 in 1973, to highs of 158,000 in 1981 
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and 154,000 in 1980 (Figme 4). Ten-year average commercial harvest levels were 90,000 
chinook for 1968-77, 131,000 chinook for 1978-87, and 106,000 chinook for 1988-97. Toe 1998 
harvest of43,500 chinook was one-third smaller than the prior lowest harvest level ever under State 
management, and the lowest annual total since 39,000 fish were harvested in 1952. Since 1990, 
commercial harvest figmes for chinook salmon include e.<:timates nf the number of fish harvested to 
produce roe·sold, but roe sales are a very small component of the overall commercial fishery for 
chinook salmon. ' 

Alaska Subsistence andPersonal Use Fisheries 

Subsistence fishing occurs throughout most of the Yukon Area. Chi.nook salmon are used mainly 
for human consmnption, whereas a large portion ofchum and coho salmon harvests are also used to 
feed sled dogs. Comprehensive annual surveys of the subsistence salmon fishery were initiated by 
ADF&G in 1961. Survey methodology and technique have varied over the years, however, it is felt 
that the estimates ,:e:£Ject harvest trends. Normally, subsistence harvest data collected through the 
use of postseason household interviews, harvest calendars., mail out questionnaires, and telephone 
interviews have been expanded on a community basis and expanded community harvests summed 
for district and total drainage estimates on an annual basis (Walker et al. 1989). Current 
methodology for estimating ,rubsistence salmon harvests can be found in Borba and Hamner (1998). 
Since the development of salmon roe fisheries, primarily for chum salmon,. beginning in the late 
1970's, distinguishing hetween subsistence and commercial harvests has been made more difficult 
because fish harvested to produce commercial roe sales are also used for subsistence purposes. 
This is not a substantial harvest component for chinook salmon,. although it is for chum salmon in 
most years. 

Personal use fishing is similar to subsistence fishing, but does not have the statutory priority that 
subsistence fishing has over other uses. There have been a series of statutes, regulations, and 
judicial rulings affecting the conduct of personal use fisheries since the late 198Q's. In tenns of 
harvest numbers, the personal use harvest of chi.nook salmon is very small in the Yukon River 
•drainage as compared to the subsistence harvest.. 

Total estimated subsistence and personal use harvest ofchinook salmon in the Alaska portion of the 
· Yukon River drainage averaged 18,000 chinook for 1968-77, 39,000 chinook for 1978-87, and 

51,000 chinook for 1988-97 (Figme 4). Harvest estimates for 1998 are not yet available. 
However, inseason reports from fishers indicates that there -were difficulties in achieving 
subsistence harvests in some areas of the drainage. Toe personal use salmon fishery in 
subdistrict 6-C (the upper Tanana River) was closed effective 24 July in i998 to further conserve 
chinook and summer chum salmon for spawning escapement. 

3 



Alaska Sport Fishery 

Approximately 90% of the sport fishing effort in the .Alaskan portion ofthe Yukon River drainage 
occurs in the Tanana River drainage. Most of the sport effort and harvest occurs in the Chena. 
Saleha, and r.hatanika Rivers and other rivers along the road system. Sport fishing edfort and 
harvests are monitore<I anro1aUy through a statewide sport fishing survey. In the past, on-site creel 
surveys have also been conducted on the Chena and Saleha Rivers, but none were conducted during 
1998. Tue annual sport harvest of cbinook salmon in the Alaska portion of the Yukon River 
drainage averaged about 2,000 fish for tbe 1992-97 period. Harvest estimates for 1998 are not yet 

. available. To further conserve cbinook salmon for spawning escapement, the sport fisheries in tbe 
Chena, Saleha, and Charanika Rivers were restricted to catch and release only fishing effective 25 
July 1998.-1• 

Canadian"Fisheries 

Fisheries harvesting chinook salmon in the C'.anadian portion ofthe Yukon River drainage include 
commercial. Aboriginal, domestic, and sport fisheries in thP. rnainstern Yukon drainage, and an 
Aboriginal fishery in the Porcupine River drainage. A guideline harvest range of 16,800 to 19,800 
cbinook salmon was established in 1990 for all fisheries combined in the Omadfan portion of the 
mainstem Yukon drainage (excluding the Porcupine River drainage). This guideline harvest range 
was agxeed to in the U.SJOmada Yukon River negotiation process, and included in the Interim 
Yukon River Salmon Agreement, which was in efrect from February 1995 through March 1998. 
Tue U.S. bas said it would continue to endeavor to deliver border passages consistent with the now
lapsed Interim Agreement while the negotiation process continues. 

Prior to the 1998 season, total harvest in the Canadian portion of the mainstem Yukon drainage 
since 1961 ranged from lows of less than 3,000 in 1969 and less than 5,000 in 1966, 1970, and 
1973, to highs of21,000 in 1980, 1988, and 1994 (Figure 5). Ten-year average total harvest levels 
were 5,000cbinook for 1968-77, 16,000 cbinook for 1978-87, and 19,000 chinook for 1988-97. 
Total harvest estimates for 1998 are not yet available. However, the commercial fishery, which 
was closed·.after only two fishing periods in 1998, harvested only 390 chinook, which was the 
lowest since commercial harvest records have been n,aintained by DFO and its predecessor agency 
beginning in 1958. Tue commercial. domestic, and sport fisheries in the Canadian mainstem 
Yukon drainage were closed effective 25 July in 1998, to further conserve chinook salmon for 
spawning escapement. Tue Aboriginal fishery remained open. Typically, the Aboriginal fishery 
harvest in the Omadiao 11lllinstem Yukon drainage has been on the order of8,000 chinook annually 
in recent years, while in the Porcupine drainage it bas typically been less than 1,000 chinook 
annually. 
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ESCAPEMENT LEVELS 

Although chinook salmon spawning has been documented in over I 00 locations in the Yukon River 
drainage, escapement surveys and stock identification infonnation indicate that the largest 
concentrations occur in three distinct geographic regions of the drainage. The lower river run or 
stock group consists of tributary streams in Alaska that drain the Andreafsky Hills and Kaltag 
Moirotaias hetween river miles 100 and 500. Upper Koyukuk River and Tanana River tnbutaries in 
Alaska between river miles 800 and 1,100 make up the middle river run or stock group. Tributary 
streams in Canada that drain the Pelly and Big Salmon Mountains between river miles 1,300 and 
1,800 are cotlSidered the upper river run or stock group. The Yukon River drainage is too large for 
comprehensive escapement coverage of all individual salmon spawning streams. Consequently, 
low-level aerial surveys from single-engine fixed-wing aircraft still form an important component 
ofthe escapement assessment program. 

Biological escapement goals (BEG's) have been established for eight Yukon River chinook salmon 
spawning streams or index areas in the Alaska portion of the Yukon River drainage, and all are 
based on aerial survey indices of abundance. These goals represent the approximate minimum 
number of spawners considered necessary to maintain the historical yield from the stocks and are 
based upon historical levels. Goals are noted on the graphs of escapement trends (Figure 6). 
Escapement population size for the f'.anadian mainstem Yukon is estimated by a mark-recapture 
project operated by the Canadian Department of Fisheries and Oceans (DFO) immediately 
upstream from the U.SJCanada border, taking into account harvest in Canadian fisheries upstream 
of the project. The JTC reoommended a long-term escapement goal of 33,000 to 43,000 chinook 
for the f',auadian mainstem Yukon. The negotiation process estab~ a stabilization level 
minimum goal of 18,000 chinook annually for the period 1990-95, and the Yukon River Panel 
established a rebuilding step minimum goal of28,000 chinook annually for the period 1996-2001. 
DFO also indexes chinook escapement at selected spawning locations by helicopter aerial survey, 
and counting is conducted at the fish ladder at the Whitehorse dam. 

In recent years several additioual escapement assessment projects have been established in the 
Alaska portion of the Yukon River drainage, including federal and cooperative projects with 
regional organizatimJS. These projects have 1:irgeted chum salmon, with special funding support 
following chum salmon run failures. However, for most of these new projects, significant chi.nook 
salmon stocks are also present and assessed. 

Prior to 1998, the overall assessment was that lower river stocks have been in good condition, v,ith 
spawning escapement goals typically achieved in recent years, except for 1996; middle river stocks 
were rebuilt from some lower levels in prior years v.,ith escapement goals readily achieved since 
1993; and the upper river stock was meeting or exceeding the stabiliz.a.tion and rebuilding level 
targets after low escapements in the mid-1980's. Figure 6 provides a record ofescapement indices 
and estimates for selected spawning stocks in 1he Alaska portion of the Yukon River drainage, 
Figure 7 provides a record of C.;madian Yukon mainstem escapement population estimates,· and 
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Figure 8 provides a record ofescapement indices and estimates for selected spawning stocks in the 
Canadian portion ofthe Yukon River drainage. 

Conservative management actions taken in both the A laskao and Canadian commercial fisheries 
generally resulted in chinook salmon escapements at or near escapement goal levels for some of 
the spawning areas in the Yukon River drainage in 1998, while others were further below desired 
levels. The. most substantial shortfalls appear to have been in the Canadian portion of the 
drainage (upper river stock) and in portions of the upper Koyukuk River drainage (middle river 
stock). Aerial survey estimate:< are nearly all considered minimal indices for 1998 due to sub-

. optimal visibility, sur:vey timing, or a combination of factors which precluded more complete 
data collection. 

For the lower river stock group, aerial survey estimates of the East and West Fork Andreafsky 
River escapement (1,027 and 1,249 fish) were 35% and 11% below minimum goal, while the 
Anvik River index area estimate (648 fish) was 30% above mjniro•un goal. Of these estimates, 
only the East Fork Andreafsky River aerial survey was classified as a "good" quality survey. The 
East Fork Andreafsky weir passage estimate (3,984 fish) was 19% below the average number 
(4,946 fish) counted through the weir during the previous four years, but above the levels of 1996 
and 1997. 

For the middle river stock group, spawning assessments are less certain as all aerial surveys were 
classified as "fair" or "poor" survey ratings due to conditions and/or timing. Observations of 
spawning chinook salmon on an aerial survey classified as "fair" for the North and South Fork 
Nulato. Rivers totaled 507 and 546 fish, respectively, roughly 37% below and 9"/4 above 
minimum goals. The number of chinook e<rtiroated to have passed the rnainstem Nulato River 
tower, downstream from the confluence of the two forks, was 1,536 fish or 33% below the 
average number (2,300 fish} estimated from observations at that project since 1994. In the 
Koyukuk River drainage, the number of chinook observed during a "poor" quality aerial survey 
of the Gisasa River (889 fish) was 48% greater than the 600 fish minirnmn goal for that river. In 
the Tanana River drainage, 427 and 2,055 chinook were recorded during sub-optimal aerial 
surveys of the Chena and Saleha Rivers, respectively, or 75% and 18% below established 
minimum goals of 1,700 and 2,500 fish. The counting tower estimate for the Chena River of· 
4,423 chinook was 65% below the three year (1993, 1994, and 1997) average of 12,500 fish, 
while the Saleha River counting tower estimate of 4,990 chinook was 67% below the four year 
(1993, 1994, 1995, and 1997) average of 15,100 fish. There were incomplete counting tower 
estimates for the Chena River in 1995 and 1996, and for the Saleha River in 1996, because of· 
high water conditions. 

In addition to the significant spawning streams for which minim11rn escapement goals have been 
established, additional information from a number of aerial surveys on smaller spawning streams 
indicates that in some selected areas such as Jim and Henshaw Creeks in the upper Koyukuk 
River drainage, escapements appear to be some ofthe lowest on record. 
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It appears that the spawning escapement estimate for the upper river stock group will be 
approximately 18,000 chinook salmon in the Canadian portion of the drainage, based upon 
prelimimuy information from the DFO mark-recapture project near the border, and likely harvest 
levels. This spawning escapement level falls well short of the rebuilding step minimum 
escapement goal of 28,000 fish, but is equal to the former six year stabilization level of 18,000 
chinook. !The low chinook border passage into Canada was realized despite conservative 
management of the Alaskan commercial fishery. The total commercial harvest in the Alaska 
portion of the drainage was only 2,000 chinook salmon during the early portion of the run, from 
ice break-up in the lower river on 22 May through 23 June. Upper river stocks (Canadian) 
generally contribute a larger portion ofthe early segment of the Yukon River chinook salmon run 
than during the later segment of the run. Canada took unprecedented management actions to 
conserve chinook salmon from the low border passage for spawning escapement. 

AGE COMPOSITION 

Typically, the majority of chinook salmon returning to the Yukon River are 6-year-old fish. 
However, 5- and 7-year-old fish contribute significantly to the l1l!l. For 1998, the preseason 
outlook was for an overall run near average in strength. with age-5 expected to be average to 
above average, age-6 perhaps below average based on their showing as age-5 fish in 1997, and· 
age-7 expected to be strong given the strong showing as age-6 in 1997. While not all age data 
have been compiled for the 1998 season, it appears that all three major age classes were weak in 
abundance. As a percentage of sample totals, ages 6 and 7 were lower, and age 5 was higher, 
than typical. However, coupled with the low overall abundance as judged by harvest and 
escapement levels, it appears that all three major age classes were weak. There were also 
observations and reports of an unusually high incidence of poor condition fish during the 1998 
season, but there has not been a quantitative assessment offish condition. 
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Figure 1, Map of the Alaska portion of the Yukon River Drainage. 



~ 

0 100km 
t==-1::::llllllll 

"Q 

.o',;;yr) 

' '.l'-;<1h) 
_'_) . 

y 180km 
I I 

-... 
.v,/(_ 

,y' I)_,._( 

~ 
~~ 

Figure 2. Map of the Canadian portion of the Yukon River drainage. 



2so ··r--------------------------------------

200 

1
U'J 

11so 
0 ,11

al 
'1:J p 
ti 100 

l 
50 

77 79 81 63 85 87 89 91 93 95 97 
Year 

� Alaskan Harvest ) 

1961 63 65 67 69 7l 73 75 

[ � Canadian Harvest 

figure 3. Total harveBt of chinook salmon, Yukon River, 1961-1998. Data for 1998 are not yet available for fisheries 
other lhan the commercial fisheries. · 

9114198 , 2:30 PM 



2so r-------------------------------------..... 

200 

l 

9791 93 95 

U) 150 

~ 
0~ 

~j 100 

j 
tJ 

so 

0 

1961 63 65 67 69 71 73 75 77 79 81 83 85 87 , 89 
Year 

� Commercial Harveat OSubslstence and Personal Use Harvest 

Figute 4. Alaskan harvest of chinook salmon, Yukon River, 1961-1998. The 1998 harvest includes only commercial 
harvest data. Other Alaskan harvest estimates are unavailable at this time. 

9114198, 2:31 PM • 



25 

I -.;., 
:::: 
t.;: 

20 

§ II;c;,1I 11 I I I I II 

I 11 11 11 11 11 11 11 11 II 11 11 11 11:':•~ 
r/) 15 · 
.!tl-19 

~j 
'1S 10 

lil 
,J:;

I 
5 

0 

• 

I 1~1 

I 11 11 11 11 

1961 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 95 97 
Year 

� Yukon River Commercial Harveat � Yukon River Non~Commercial Harvest 

!.l Porcupine River (Old Crow) Aboriginal Harvest 

Figure 5. Canadian haivest of i:hinook salmon, Yukon River, 1961-1998. The 1998 haivest includes only commercial 
harvest data. Other Canadian harvest estimates are unavailable at this time. 

9114/98, 2;31 PM 



5-,---------------------------,West Fork And:reafsky River 
EscapementObj,dive > 1,400

4 

1 

·O 
1961 66 71 76 

!:: : :I Ao:eptable Sw:veJ 
96 

" 8 ,-----------------------------,
East Fode And:reafsky River 
Escapement Objective > 1,:;00 

6 

0 

1961 66 71 
1::::::::1 Acceptable Sum,y 

76 86 91 96. 

Poor or li>:omplete Survey 

6 

0 

1961 66 71 

I- ---1 Weir Connt 

East Fork And:reafsky River 

Hm I. 
76 81 86 91 96 

l]J] Tower.Count 

Figure 6. Cltinook salmon escapement data for selected spawning areas in the Alaskan 
portion of the Yukon River drainage, 1961-1998. Data are aerial survey 
observations unless noted otherwise. Horizontal lines represent interim 
escapement goal objectives or ranges. Nobe that the scale of the vertical axis 
is variable. 

9/14/98, 3:14 F'M 



5-,---------------------------,Mainstem Anvik-River 

4 
Escapement Objective > 500 
1961-1971 Aeria!Surwy forth, .-River 
1972,..1979 counts,,. Towu C'..ount • Swvey-0:nmtbelowTower 

3 1980-PresentAeria!SurverforindexA.rea 

.l! 2 

1961 66 71 76 

j:;:;:;:j Acceptable Su:rwy 

86 91 96 
Poor or l.ncomp!eteSurvey 

5..---------------------------...... 

i_ 
"; 

·"" 

GisuaRiver 

4 
Escapement Objective > 600 

1 

66 71 
F-»:'.l Acceptable Survey
~ 

76 86 91 96 
Poor er ln::omplete Survey 

5-r----------------------------, 
4 

1 

~ WeirCounl 

Figure 6 (page 2 of 4). 

9/14198. 3:14 PM 



Nonh Fork Nulato River 
Esc:ape:a,ent Objedive > 800 

1.5 

i
! 1.0 

~ 

ITT 
t:J 

o.o 
1961 66 i'1 76 

[:ill Ao:eptable Survey 

81 86 91 96 
Iii Poor or IncompleteSurvey 

20 .......-----------------------.South Fork Nulato !liver 
Escapement O1,jedive > 500 

1.5 

1
§ 1.0 

~ 
0.5 

0.0 ~•·:.,..;............_ ...... 

1961 .· 66 71 76 81 86 91 96 

= = Ao:eptablo Survey Poor or Incomplete Survey 

____-Al~~ 

1961 66 71 76 81 86 
{III] E,:pa.ndedTowerC.ou:nt 

5.0 ..-------------------------.
Mains!EmNulato Rwer 

4.0 

-g e s.o 
: 
" !!:
C 

20 

1.0 

91 96 

20,------------------------,

Figure 6 (page 3 of 4). 

9114198 , 3:14 PM 



5....---------------------------,Cl,enaR!ver 
4 Escapement Objective > 1,700 

: -1--;........------;:.rn(.i.l·"":,---~~~~~!;l:¥~~'2! 
1961 66 71 76 S1 86 91 96 

1:•:-:-:1 Acx:eptahle Swvey ~ Poor or !.ncomplete Survey 

20-,--------------------------, 

96- 66 71 ~ S1 86 91
£ml ~ Estimate (Il1] Expanded Tower Count 

20-.-------------------------, 

1961 66 71 76 

f:-:-:-:1 Ao:eplal:>le Swvey 

20..-------------------------
.,,• 
li 
; 10 
0 

t: s 
~~a 

o -1-+_--,......,.........-........,......+-_,_,........,......,...._.,.......--;1:i.l::li~;l,litli,U;LW;l;i,1.i;LII 
81. 86 91 96 

[]]] Expanded Tower Count 

o !.....----.;.-~:;..-~~$.llW~S:3UfW!,1,!.;JUUUI. 

1961 

Figure 6 (page 4 of4). 

9/14198, 3:14 PM 



60------------------------------..Canadian Mainstem Yukon River Escapement 
Stahiliz.alion Objective (1990-1995) =18,000 

so Rebuilding Step Objective (1996-2001) =28,000 
Long Term Escapement Objective= 33,000 •43,000 

Figure 7. Estimated total chinook salmon escapement to the Canadian portion of the 
mainstem Yukon River, 1982-1998. Horizontal lines represent the interim 

escapement goal range of 33,000-43,000 salmon, the stabilization objective 
of 18,000 salmon, and the rebuilding step objective of 28,000 salmon. 

9/14/98, 2:45 PM 



1.0 ...-----------------------------, 

j
!; 0.5 

~ 

1961 66 71 76 81 86 91 96 

!I] ActeptableSurvey jg Poor or Incomplete Survey 

1.0 ..----------------------------, 
Tab::hunCreek 

1961 66 71 76 81 91 96 

[If Foot5urvey -Boat5urvey Aerial Survey 

3.0 ..------------------------------, 

Little Salmon River 

o.o "4---~...__..;nw:.~:...·--~f:l~n ;:: f::l f::lr::o 
1961 66 71 76 81 86 91 96 

t:;::::::j Acceptable Survey 1111 Poor or Incomplete Survey 

3.0 ,-------------------------------.
BigSalmon River 

~ 
ii 
m 
g 

20 

p 1.0 

1961 66 71 76 81 86 91 96l::::J AcceptableSurvey fi!I Poor or Iru::omplete Survey 

Figure 8. Orinook salmon escapement data for selected spawning areas in the Canadian 
portion of the Yukon River drainage, 1961-1998. Data are aerial su.tVey 
observations unless noted otherwise. Note the scale of the vertical ruds is 
variable. 

9/14/98 , 4:00 PM 



3..-----------------------------. 
Nisut!in River 

-l'l2 ..C 

6 
m 

i51 

0.1...---........................ 

76 81 86 91 961961 66 

Poor or Incomplete Su,vey .[;]] ~ 

3----------------------------, 
Ross River 

l
m 2 

i:
0 

l 

961961 
1:::7.':1 
t;:;:;:;:l 

76 81 86 91
lifl Poor or lncompleu,Survey 

1.0---------------------------
WolfRiver 

66 71 76 81 86 91 96 

t::::d AcceptableSwvey Poor or .Incomplete Survey 

1961 66 71 76 81 86 91 96 

~ Estimated Hatdiery Contribution la Wild Plus Hatchery 

Figure 8 (page 2 of 2). · 

9/14198 , 4:00 PM 



Appendix l. Section 2. 

Status ofchinook salmon in the Kuskokwim River. 
(Source: Burkey C. Jr. et al. 1998. Annual Management Report for the Subsistence and 
Commercial Fisheries ofthe Kuskokwim Area, 1996. Regional Information Report No. 3A98-
1l. Alaska Department ofFish and Game, CFMD, AYK Region, 333 Raspberry Rd~ Anchorage, 
AK99Sl8. April 1998. 
and Charles Burkey Jr. personal cmnmnnication.) 

The strategy used to manage Kuskokwim Area salmon fisheries moved from guideline harvest 
levels prior to 1984 to a plan emphasizing spawning escapement objectives. All of the 
escapement objectives are derived from average historical escapement estimates. These 
objectives have more recently been described as biological escapement goals (BEG). The BEGs 
are considered.the minimum escapement levels needed to maintain salmon stocks at past levels of 
abundance. Continued evaluation of the escapement data provides for periodic refinements to 
the BEGs, but most are still based on aerial surveys. Most ofthese surveys are conducted from 
late July through early August when chinook are thought to be at peak abundance on the 
spawning grounds. In addition to aerial surveys are weirs on the Kogrukluk and George Rivers, 
and counting towers on the Kwethluk and Takotna Rivers. Fishery managers rely heavily on 
cmnmercial fishery data for in.season management decisions, but the escapement projects allow 
for postseason and some inseason assessment ofmanagement actions. 

The combined commercial and subsistence chinook salmon harvest has increased from an 
average of56,000 fish from 1960-1969 to ll4,000 during 1986-1995. A conservation concern 
for Kuskokwim River chinook salmon arose following a series ofyears with poor chinook salmon 
escapements in the mid 1980s. Besides poor escapements, the low number of female chinook 
salmon in the escapemen4 as indicated by the Kogrukluk River weir, compounded the 
conservation concern. In 1985 a shift to 6-inch or smaller mesh-size commercial gillnets was 
enacted to reduce the harvest of larger female chinook salmon. The directed commercial harvest 
ofchinook salmon was prohibited in 1987 but chinook salmon continued to be harvested in the 
chum salmon directed fishery. Overall, the conservation measures and improved survival have 
resulted in improvedchinook salmon rwis in the late l9SO's and most ofthe 1990's. 

The figure on the following page provides an historical view ofthe Kuskokwim River salmon 
escapement index. The Kuskokwim River chinook salmon escapement index represents the 
relative escapement of 13 possible index streams for which adequate historical data is available. 
The index scale represents the escapement relative to the proportion ofthe BEG, ifa BEG has 
been established, otherwise it represents the proportion of the median historical escapement. 

The figure indicates that during the period 1989 - l 997 the escapements were generally adequate. 
In 1998, however, the escapement index dropped to levels comparable to the mid-19SO's. 
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Appendix l. Section 3. 

The status ofchinook stocks in the Nushagak and Togiak Rivers ofBristol Bay. 
(source: Alaska Department ofFish and Game, 1998. Annual Management Report, 1997, Bristol 
Bay Area. Regional Information Report No. 2A98--08. Alaska Department ofFish and Game, 
CFMD, Central Region, 333 Raspberry Rd., Anchorage, AK 99518. April 1998. 
and Beverly Cross, Alaska Department ofFish and Game, CFMD, personal communication) 

The Nushagak River is the largest producer ofchinook salmon in Bristol Bay, accounting on 
average for 70% oftotal Bristol Bay commercial harvest during the past twenty years. Total runs · 
ofchinook salmon to the NushagakRiver ranged from 72,000 to 356,000 and averaged 169,000 
from 1968-1997 (see following figure). The inriver escapement goal for Nushagak River is 
75,000 chinook salmon (65,000 spawners and 10,000 upriver subsistence and sport harvests). 

The preseason prediction for the 1998 total run to the Nushagak River was 159,000 chinook 
salmon which was slightly below the 20-year average. The preliminary estimate of the actual run 
is approximately 238,000 chinook salmon of which 109,000 were harvested by the commercial 
fishery, 11,000 were taken by the subsistence fishery downriver ofthe counting site, and 118,000 
were counted inriver. The 1998 total run ofchinook salmon to the Nushagak River was almost 
50% greater than expected. 

The run timing ofthe chinook run to the Nushagak River in 1998 was close to average. In 1998, 
50% of the chinook escapement was counted through June 29, while the average date for 50% of 
the escapement is June 27. 

The Togiak River chinook run strength declined from 1984 through 1991 and was below 
escapement goals of 10,000 fish from 1985 through 1992 and in 1996. The escapement goal was 
reached in 1997 although harvest levels were well below the 1977-1996 average. The combined 
total run to Togiak District was 30% below the recent 5-year average. Initial indications are that 
the 1998 escapement was slightly below the escapement goal of l 0,000 fish. 
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Nushagak River estimated escapement and commercial, subsistence, and sport harvest of 
chinook salmon 
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APPENDIX2 

Maps were prepared based on NMFS observer data Within each 112° latitude by 1° block, the total 
groundfish catch and the total bycatch of chinook salmon, chum salmon, hahbut, herring, bairdi (Tanner) 
crab, opilio (snow} crab, and red king crab as well as salmon bycatch rates by month were calculated.. This 
infOllllation from 1994-19'n is provided for 1he trawl pollock fisheries alone and for all trawl fisheries 
combined. The data is displayed as bar graphs with each bar being a single month (January to the far left of 
each group ofbars and December to the far right). A flat line is displayed ifthere was effort in a block but 
no or little catch or bycatch. All bars are scaled so that the maximum month in a year is the same height 
across all maps. All insert is provided on each map to show the total catch or bycatch by month across all 
areas. A key to the lower left of each map allows the identification ofindividual months. 
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APPENDIX2 
List ofFigures 

Appendix 2. Figure I. Observed trawl groundfish catch by block and month, 1994- pollock fisheries only. 

Appendix 2. Figure 2. Observed trawl chinook salmon bycatch by block and month, 1994 - pollock 
fisheries only. 

Appendix 2. Figure 3. Observed trawl chinook salmon bycatch rates by block and month, 1994 -pollock 
fisheries only. 

Appendix 2. Figure 4. Observed trawl chum salmon bycatch by block and month, 1994 -pollock fisheries 
only. 

Appendix 2. Figure 5. Observed trawl halibut bycatch by block and month, 1994-pollock fisheries only. 

Appendix 2. Figure 6. Observed trawl herring bycatch by block and month, 1994 -pollock fisheries only. 

Appendix 2. Figure 7. Observed traw I bairdi crab bycatch by block and month, 1994 - pollock fisheries 
only. 

Appendix 2. Figure 8. Observed trawl opilio (snow) crab bycatch by block and month, 1994- pollock 
fisheries only. 

Appendix 2. Figure 9. Observed trawl red king crab bycatch by block and month, 1994 - pollock fisheries 
only. 

Appendix 2. Figure 10. Observed trawl groundfish catch by block and month, 1994-all fisheries. 

Appendix 2. Figure 11. Observed trawl chinook salmon bycatch by block and month, 1994-all fisheries. 

Appendix 2. Figure 12. Observed trawl chinook salmon bycatch rates by block and month, 1994-all 
fisheries. 

Appendix 2. Figure 13. Observed trawl chum salmon bycatch by block and month, 1994-all fisheries. 

Appendix 2. Figure 14. Observed trawl halibut bycatch by block and month, 1994 -all fisheries. 

Appendix 2. Figure 15. Observed trawl herring bycatch by block and month, 1994 -all fisheries. 

Appendix 2. Figure 16. Observed trawl bairdi crab bycatch by block and month, 1994 - all fisheries. 

Appendix 2. Figure 17. Observed trawl opilio (snow) crab bycatch by block and month, 1994 - all 
fisheries. 

Appendix 2. Figure 18. Observed trawl red king crab bycatch by block and month, 1994 - all fisheries. 

Appendix 2. Figure 19. Observed trawl groundfish catch by block and month, 1995-pollock fisheries 
only. 

Appendix 2. Figure 20. Observed trawl chinook salmon bycatch by block and month, 1995 -pollock 
fisheries only. 

Appendix 2. Figure 2 I. Observed trawl chinook salmon bycatch rates by block and month, 1995 - pollock 
fisheries only. 
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Appendix 2. Figure 22. Observed trawl chum salmon bycatch by block and month, 1995 - pollock 
fisheries only. 

Appendix 2. Figure 23. Observed trawl halibut bY£31ch by block and month, 1995 -pollock fisheries only. 

Appendix 2. Figure 24. Observed trawl herring bycatch by block and month, 1995 -pollock fisheries only. 

Appendix 2. Figure 25. Observed trawl bairdi crab bycatch by block and month, 1995 - pollock fisheries 
only. 

Appendix 2. Figure 26. Observed trawl opilio (snow) crab bycatch by block and month. 1995 - pollack 
fisheries Ol!ly• 

.. . Appendix 2. Figure 27. Observed trawl red king crab bycatch by block and month. 1995 - pollock fisheries 
only. 

Appendix 2. Figure 28. Observed trawl groundfish catch by block and month, 1995 -all fisheries. 

Appendix 2. Figure 29.. Observed trawl chinook salmon bycatch by block and month, 1995 -all fisheries. 

Appendix 2. Figure 30. Observed trawl chinook salmon bycatch rates by block and month, 1995 - all 
fisheries. 

Appendix 2. Figure 31. Observed trawl chum salmon bycatch by block and month, 1995 - all fisheries. 

Appendix 2. Figure 32. Observed trawl halibut bycatch by block and month, 1995 - all fisheries. 

Appendix 2. Figure 33. Observed trawl herring bycatch by block and month, 1995- all fisheries. 

Appendix 2. Figure 34. Observed trawl bairdi crab bycatch by block and month, 1995 -all fisheries. 

Appendix 2. Figure 35. Observed trawl opilio (snow) crab bycatch by block and month, 1995 - all 
fisheries. 

Appendix 2. Figure 36. Observed trawl red king crab bycatch by block and month; 1995 - all fisheries. 

Appendix 2. Figure 37. Observed trawl groundflsh catch by bloc!- and month, 1996-pollock fisheries 
only. 

Appendix 2. Figure 38. Observed trawl chinook salmon bycateh by block and month, 1996- pollock 
fisheries only. 

Appendix 2. Figure 39. Observed trawl chinook salmon bycatch rates by block and month, 1996-pollock 
fisheries Ol!ly. 

Appendix 2. Figure 40. Observed trawl chum salmon bycatch by block and month, 1996-pollock 
fisheries Ol!ly. 

Appendix 2. Figure 41. Observed trawl hal!out bycatch by block and month, 1996 - pollock fisheries only. 

Appendix 2. Figure 42. Observed trawl herring bycatch by block and month, 1996 - pollock fisheries only. 

Appendix 2. Figure 43. Observed trawl bairdi crab bycatch by block and month, 1996-pollock fisheries 
only. 
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Appendix 2. Figure 44. Observed trawl opilio (snow) crab bycatch by block and month, 1996-pollock 
fisheries only. 

Appendix 2. Figure 45. Observed trawl red king crab bycatch by block and month, 1996 - pollock fisheries 
only. 

Appendix 2. Figure 46. Observed trawl groundfish catch by block and month, 1996 - all fisheries. 

Appendix 2. Figure 47. Observed trawl chinook salmon bycatch by block and month, 1996 -all fisheries. 

Appendix 2. Figure 48. Observed trawl chinook salmon bycatch rates by block and month, 1996 -all 
fisheries. 

A:ppendix 2. Figure 49. Observed trawl chum salmon bycatch by block and month, 1996-all fisheries. 

Appendix 2. Figure .50. Observed trawl halibut bycatch by block and month, 1996-all fisheries. 

Appendix 2. Figure 51. Observed trawl herring bycatch by block and month, 1996-all fisheries. 

Appendix 2. Figure 52. Observed trawl bairdi crab bycatch by block and month, 1996 - all fisheries. 

Appendix 2. Figure 53. Observed trawl opilio (snow) crab bycatch by block and month, 1996-all 
fisheries. 

Appendix 2. Figure 54. Observed trawl red king crab bycatch by block and month, 1996 all fisheries. 

Appendix 2. Figure 55. Observed trawl groundfish catch by block and mon1h, 1997 -pollock fisheries 
only. 

Appendix 2. Figure 56. Observed trawl chinook salmon bycatch by block and month, 1997 - pollock 
fisheries only. 

Appendix 2. Figure 57. Observed trawl chinook salmon bycatch rates by block and month, 1997 - pollock 
fisheries only. 

Appendix 2. Figure .58. Observed trawl chum salmon bycatch by block and month, 1997 -pollock 
fisheries only. 

Appendix 2. Figure 59. Observed trawl halibut bycatch by block and month, 1997 - pollock fisheries only. 

Appendix 2. Figure 60. Observed trawl herring bycatch by block and month, 1997 -pollock fisheries only. 

Appendix 2. Figure 61. Observed trawl bairdi crab bycatch by block and month, 1997 - pollock fisheries 
only. 

Appendix 2. Figure 62. Observed trawl opilio (snow) crab bycatch by block and month, 1997 -pollock 
fisheries only. 

Appendix 2. Figure 63. Observed trawl red king crab bycatch by block and month, 1997 - pollack fisheries 
only. 

Appendix 2. Figure 64. Observed trawl groundfish catch by block and month, 1997 - all fisheries. 

Appendix 2. Figure 65. Observed trawl chinook salmon bycatch by block and month, 1997 -all fisheries. 
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Appendix 2. Figure 66. Observed trawl chinook salmon by.;atch rates by block and month, 1997 - all 
fisheries. 

Appendix 2. Figure 67. Observed trawl chum salmon bycatch by block and month, 1997 -all fisheries. 

Appendix 2. Figure 68. Observed trawl halibut bycatch by block and month, 1997 - all fisheries. 

Appendix 2. Figure 69. Observed trawl herring bycatch by block and month, 1997 -all fisheries. 

Appendix 2. Figtlre 70. Observed trawl bairdi crab bycatch by block and month, 1997 - all fisheries. 

Appendix 2. Figure 71. Observed trawl opilio (snow) crab bycatch by block and month, 1997 - all 
fisheries. 

Appendix 2. Figure 72. Observed trawl red king crab bycatch by block and month, 1997 - all fisheries. 

5 



I 

I I 
I I 

' 'I 

I 

' 

I 
I 
I I 

'• 

\ 

i 
,. 

! 
' I 
i .r:::u,! m 

I:i ' 

I 
I 

I 
' I 

__,, ,. j CD.f:2/
I 

I I' II i , 
( I.-I I I' I ' I , .

II I ' I it.;_,/ iI ' ' " ' I ' '' • I' I ' I I' ' . I CD -s'<I) !'' .0 /C: I 
.,.' 

III.' ' ·s::t"!l: ' 
' I ~I~ I 



,.. 

I I 
I 

.I!: 

, I 

I 

/
' I -

I • 

I'. 

I '. I I 
I II II J

I I ' ' I • 

I 
I 

i 
I I 

'
·I 

,, 

., . -, 

., 

I 

I 
I 

.!:.ir: 

I 

~ 

i 
IO . 

IE "'/
lal.~J 
I (lJ .
/.:.: /0 .c:,

""o·-'-,
'·-'.c: glo 

'• -1:1-

i::: ;, 
Q) .c: 
(.f) -.Q IC:. 

'::I' IE 
J 
I 

.; 

' 

a:,/>,
C:,1.Q 

I 

I 



wl-cliu;ook 
·· . . ;;,., . 

,;- . i ,,. . ,, c,, 

···~· ·.:.. t:\_" 

. O~tra..•. rQ9.4.,...
pendlx 2. Figure 

3b bk>ck and piontb, -~-p on bycatch rates Y , 
fisheries only..,_,; .llock . '-

', "·.. 

__, 
-,.-./ 

/ 
I 

I II. 
I 

') 

I I ,I I 
II 

!I I

I I 
I

I I I 
I 
II I 
'iI I 

I 

I
I 

I 
II l 

II I /) 

/ I 
CJ

'f:i/ 
I 

'a 
C\J I 

. 1' ,;
:"/, 

. ' 

I 

I 

0 j 

1..:,:: .c::'
! 0 (/lf 
i O ;;::::
' /·- 0• .c:: 0. (J 

I = I "'C 0
' 
I ? • 
I (I) J:: 
' "' - I 

II c: I 

I 
I 

-<t/E ;·~.6' 
I 
I. 
' 

'· 

I 

r 

I 
I 



- -
•• 

" I ' t ,. ..... : I ,1 :- · .. ,,.,, i l 
'I ·· .... '· I/. ·/ ·(. ....... I· · .I., ·· .....I/ '! ·1···/'•.... I/·1···· ·- ...t' / .. '-0000 

~f l ·· ..J i I f J I ' .. ·./ -
I . t I ! I. I 530.f 1'· ········;.... ····/ 1' I ,t ···•. I . .., I ····•······ ''°"' 

,' 1 ' 11I I I ' ·-. ,, ... I I I f. ··/· !1 
, •/... , 1 , ·---; , J , --·--·1·· -

'! ,_l ! 475 I I . .. ! las I 
1 ·-- ..t----. ·..I • f I I ' ,_,. t' 1 

i i 1', j. ·,I I .. ····1··-' .._._...1, t·I ···-- ....JI I - ---,·······-u·····I 1 ......., ."""• 0QOQIf· .( f I·····-..f. ' t· I I /¥~:·--\,,. ..,_ I I 
, / ·•.. / · 4501' · 1 ····· I i - .. ,, I i ....,, . i / 1 = 

395I _, / l ··.··1··, /I Ir i'IJIJ '-. I I r- -- .s • ~ ~ ~. ~ • ~ t . ~ ~ ~ • >I /··•, . l + - - .,. ··/ ; ;· , ' , , 

1 ··-... 1 , '••·· "' i 1 1' / .. , 1 , , . . / '"1 :i-,, ;--I /. i I / .., /42~/ '1'1 -I 455/ - ;- / .,, •. 1S<,d I I I g:-<11"' 
, , . . , , - ·-' I -~ • . '•~" - ,., 

' : .... I · ~ /' ..... ,,.., r:J 1 ---·,1 / •; ; ···-./., ' · ,.. ... ''/ · 1 '/ . II r1 · ,, 7J. '~·-· ' ... ···--····/·······I··I I ~ ... I . ' I 430 ... .. .. ' 1 ; I/ ·P'~ / ' / -- · / .I · ' I / . . / ' ./ ,,, / / J ~ !;;I -
._' • ' • To/ ' r ; < '·· • , , •ii1 7 .. / I 1··/..... ·}I/ ·/.,1, n '.I)'··' ··r······, IS',-·1 ··-1 ... /345/ f .... 1· -i- ··

1 
. ,.... ,'405n· i .... -- , ......, .. I ~> i 111 . i !l1 , . . . . -- Htr!rl --- ' . -- ,.. . 1 •• 

I 1 I ·1. ! ! 1··· .. z ··1- ...... ! I I ' I . h··.1·7"·t~1:···.'l"ir·•·I " >/·...... l I·· i H I._ 8 ' ! -- / • '),, ,,, .,, ''If· A O 0 
I '•···1· · I I .I ., .1 I -1 .""."1· ,' ~ I .. . . .: . .I . i I +.. •· 1/:: 'l ' ,1 i j> . .,~,Ji"[ 
' ' · 320 . · ' ~ ' ' ' ' ! ' ... 'I . • ' J> jI . ! J -- i • I ,. ;- "':! i l , c .. 1 , ~ ,_. .!.____L 1'r ( "•I

, I , • ,. . _: _, r , . j ,- , , , ,.., '!•, I ! ,. • , • •. ' , ' < I • ' • ,
/ I "·.,. 1295 / ..__ ' 1"", I . I J'"' ' • , ' ,, •, I\/ • - . •, ' . • I , • • •• I I < ·- •I.. / < , ;_ • , , • · ! -.. ,.. I • ! , o I 

I o· /✓ ··• .........,'! , . I• ... ' , ; .....,. ,· , , • 330 ' ; • 1' , ., !..... ic,..{-a,:, t • , , n , , , .. ······1' . --,. . . ii /'\i/ 
. . . . . •, -- . . ' . . , ,. ' "•/ . I / J -- ! 270 / /· ·-/ . / ,dr I ' I.J / f , I ! ·~ ' ' ' 0 

• • , I , /.. . -~ • • . . ... . ' , I ' • I ' • 
I i i i · ·7· 1 - · ····· ..... r f---r -1- i r , 1 t I .. ,J'• S.
' ./ ! ;· I; - · , I f / I. ! • , -.. ' ··,· Ll··/ ) .,, I! . . / .K.' I , ',· ·. ;/, • !Ji1 1 11 ,._, I I 

1 

r ~~ -• , , , , , ... ,,r. .,_--/'" I .-
I 7·········• ..../. I i · I ...7. j · / r / / / ' · · , f !,,<,; !'Chum number8 

'•·/.... , / •..••, ·····•. 1 , .....,, ....... ' ; • I ', : I1 I >';' _."• ,,, fl' .... ' . 1 I I . I . .. .. - I • • ' .... ' • JI 
• •I 'i ·J.. .. ! 220 I. 1 "•·;· ··j•.2_fj(y ,r.. ··. J,.....J, 7 I · · i·• i;.<c., ·.'--.'.,, ·. -'. .. ,/ .. ... ._,,:,,Jti. I f~e'b,. I --I' ···.· .... i ····,..... 1 j I ... .. I r f HJ'. .;.... ~·---r, .''. '· '.-; i ,--,✓., MarI ... ·\"' i 

. · I. / f· / / i. t / .... ; /22 / I n Jr--,, · .. j . t/ , ,' )·· /,:;.;; ' ) ,} ' i Apr
I I I. • / •. / 195 / < 1I -· ' • '" /' ' ~,·1 "'11
I·. I / 1 ·······! 1 / ; t , /......... / • '•• .,,,j240 .. ,1;,, '·· ,·.; • ~; .• Jun 
I . ·,,. ··,,..! ' i ··1 . / i ... · ' I I i. · ... 'I " • .u, - , · -~"'?·; ·tt!)··:,;1:1-' .:-:, ·? .\ ,._~ . 1 rtr:•·i~~ U 

, 1 ·/ t , 1· -- 1 I i · 
1 

1 / " "'' 

L 1 1 

.. ' 1 ' ' ·······L. : I 170 ' ·:···· , - ,.. _, ·.111,, r .. ,. 'r J I 

1 
1 

I i J,.lH' •. .····•• .., f Ij ................/. !_ I I . , ·! t----,'i. ·r:;~-1 .., . ,1 . ~··· ~:f . · ···· , 145 i ./-' ·.•: ''· ''1··,,:: ·, ·"'r ··· "· Nov 
-· ·,.. . -/ - -- ·' l'-r',. , . · - . b oa~h - O,e 
I f ,~ t • t ,. . - !•:cc,-,\~,,,· - -1994 obsenied ohum '"'':""" Y V, °"''"' 

' .J... I I .........;. . .. i. /;. . .. ! '. l '·,.' ... ! 'b . 6nth - polloclj: fisheries c·1 Odklng9f'I ,,,,_ ·-if . . ·- ·/ : h ·, ;,_,. , y m .. "-"'·~•:tt·p,%,.······,. J ~"'.:•, .. L ·--; . '·'1···, "' , .• ' . . ··;. ' '""-/-.... ,,.. _·. ' 'l .. ·,,/:S~:;t:;,< ( ' i' '''/<. .. i I I ! i . i . ! 
....... , I ···--; i L I r· ' i I II ;f--; ./ I I,! 

'-



•• 

~ I ! .(' ·~:-t.-J.-I ·· ... '. I I l / I ... ··/·· ./ 1 1 

.. 

- ... .f 

'/ .J ' 'tY tu,,c··\''•/ .. _/ I I __L_ _L ---
· l i.. i 1 · "!....... t' 7 ,.. J I 1 !i L I ....J : , ......, ... , 1 j I ....., I I '"""" 1 .. , I , ..... 1 r 530 , .... ·/_ I · ............ ,

' ..! ' I ·1 I I I • ... 1· ' 
: 1 ; 'I. .. ·······I t I 1··.. ... I i 1 . .,1200000 i -r 'l··-..' l t '•,.,., I I ,. . f I I i' . In ' ..... ,1 . , ' /..... ! J i '/ ...... / !I/ ·l /475/;·•/ ... / /4 I /. ! ! ····· 150000 

/· I , ·/ I I I 
05"•,.t;:J ! fl.. I

I ,.. +---"!" ··--!. , f \Ii ·• .. ! 1 
f I ·-- • .••• I '. ••,-., 1000001 1 · · 1.... 14!5o ; ··· , .. 1 1 '· t. r · .....,1 I r.... ...... ,.. . ,, . " 1...1-....... ·4·ao i , ·7· I 

! -----,/.. I ! .• ._ ______ --. i l ··-,... :..... __ h_ l I . ~ -1 .....1395 I ' ,,/ ' ·············· I l .···1 ..·•.... t H ..! i :··- · /··-.., f •,.~-~. I
/· , I ·. / r"l.i".)!'i")" ..... , / I ...... 

/ i ·•. I. ' ·.· .,t112s; r· . ' ..14ss i I .. ·······r1 ... rr • ,.. F.. M., "" Mey ,., ,,, .,.,. ... "" "" °"" , 
' I '•·! I •.; I , !........ I ' 8 "'-/. ' 

I 1 +---..,. 1· -----,,. f "·•····•,....... I \ .. . • -· ) j O �1 

"· I 370 1 ...,. ~-"""t ··t·..... ,· · ·/... '• ,I •,,~".......,.. ""·'-". , -~ , , " :i"' 
• ·•-~ I t •-... f j -r~._......... I l -I 

1 

f., ·' I ·I.. fttf'Jf'rt I ·! II 430/ ·I.. I ' ,u 1tL\i ·· 1 I j ';< f!li 

! ! 1 j I J f· +----t ' ' I I I - I ; i 'i. I .. I s-
Jf, .. I ; "·f ' ..... ,. r / ........... · -... I ' I • . ' ;I, I I 1I ! ~ ·,, ' 1 l r ·,. ! • • ,{ , '> 1 . 
I "",,,, '345 / ...,., . ·1 ) I 1 ·.. ;., .. l ' ' .. 'f .......;,\ ... i ' ' N' 

I I . ./. i ! ·-.. 1... ; 3T8 r "t· ·. I ~, ( ·····1( t .• ., ~- i7 /11 . ··11.. ! .,.i :...i , , ..... , , 1 · . 1 1 • · .... • r I , •--+ 1 . , -· 1I/ ···-i/ ./ ·-.,, .i ! ·)•-........ ) t "..........:"····--... ! f I t ···,· ......... ,..,1,, t k-i~:-- I ··'I.. I l ) 
,. ' ..,.. -t::1 ~7·......... I / ' I '/ I 1~ I• 320 • , I I . 1•· .... .• ../ ' ' '••··/·•·. . • '· ".. 

1 
1 I / / ./ / 

I 
. ·./ , afAI / -/ ase / f ! ..1 ,' :,•. '.-,.,:·<,;/ii ,"i,,;• L ,,: ~!"I '• , I ' ' /'o "•. I z ' i , ,, • (. ·1 , ,, ' / '· , .,., ' ., f

)' l I l 1----r '""/, , 1 
., ! T .... ' ·! · · 1.:' ' '- . '\ \ i·•' .,'-',.JI•,�... : "j/ 

J ' I f ,: / . .. /--f i ! I f f -1 . .1 ' ,' . .. ' .. ' \iJ I / . p, 
f O•, / I I 295 / I ........ i :i~ / / ··· I- .. ! :'131' f -l• ' I . ' I + f i,_,\.,: i !l. 

1l l I I I 1 . , : ,- 1 "/ ; ' 'r-c I ' ' r,, •,11 
1 . ! 1 . 1 210 1 . r 1•····· ... 1 , 11:!lo .., · . , ; , , ,. . 'g,,t:II 1· •. ! ! !'·· .. , , t · I " .. /... I .,.,-,. -'- · ' , ',),r·~• o /l!, 

/ /. '•• ! l ' '•.,t , .,----,r--.1 ' ' "/, ,---,I ! ' /{i' •...,, 'I"';;,•''•, ••· / '•··•· ..• ' ·r, w_./ ·•-}! ' / "', ""l'i' 
1I '"•./ i ., /••, ···- ... '•1/ / ."•t ···1-~ .I"''-~.,, ..... ! . : di,"' i .! i , I l / , I 'Jr ~ 

. I • . .f I i' . ; 245 1' , ! I .~..· . ' · 
1 

. . ., "'•.,. 
, :·· I I ·~- . : . -T· • . f I 1 : )r· g

1,J / / i I I .I j 't •t 11 ·· 1 · !. ,' I ~-···Ki, LJ·•:.;-~ a·i ············l / /··- ....... :. 1 t hHrdl...,;,··· l · • i-200'-'-_ 1 1· , , ;:f,: 'r,•, 
1I ! ..... , , 1/' · 1 220 I I I ······ · . ! f , 1 ,- ,' I. ' L'-alt'but! , !"· ! ·J,. j I . / ' , .,,~ .,, " 

1 •/ ., "· / i " 1/..,, i "/· / / . · ; / · i. . ,.- J_,. / ! / ,i,J,•-:1 
I 

- Jan ..,... i ! J ! .... .. I I /.. . ' { , <·" , : ...J'fl · I ,,-
1

/ · ........ J t ...... I , I ·,• f-----4 . . , ~·-:"":" .•' ·• ,\ ; ,·,it,.!~ ,, ; Feb···1•! : :/"·••,.····-, I 

1

I ·1 . , . ., ... / ' 195 i / /I ! ~r--1---~r11 i ' t·/ ' ' ~ .,, ,, ~" ' \, ~ ,,· Mar 
1/ ·/ -.. / / ·····•, ___ ·/.. __ / / .........,/ / , J· ,. :;:"';\ ~/ ~ '· ,'/· : ,r : ' Apr 

1
' ! ·7.. l i 

I 

····J., .. , ,' , 

1 

t ... · ·---.., .f . ; r,!!:liif::::t._ -. ·-~ ,~~( fn/ i~P- ., f_. ,._: · , .., RMay 
....... , I .. , ! f ... f.. , 170 '/ • • r '' ,;>-:,, .•'; ·.'• :,:·,, .t,. a J 

'"•/. ! j ·•,.·./.. , ! i . 
1 

i _,r--+.:::c,:J.IB-:,,,.f J: /::i,·r,;if.· un
J .. r 1---"""1' ...... 1' ' J . . . '. ' Jul

I f , I . ·,, i .. i,. ! I I'. >''/ AI i ··•·i ;...,..,.,___,,, ·-... ,_ ,-----, ; · ..; . 41t@ --i ,. .. V; UQ 
/ --....,.. / / ····/ 1· .._ / ,--- 145 i . ),,, ,, .,{::>·:: ,..;,- '- - Sop 
, t·•., .. ·, . 1---i ,; ·-•~·• ..1 r1 Oct 

H~i1~, {/ / =1 ;.'. / ___,1---, ...... · /~:",'.;~q!,/:'~. .1994 observed halibut bycalch · t::-J ~~~ 61. .;: ..,,,,::~"I;,. .. ' ·1 t . . · II k fl h . ao 
, ~·· ·..r ......, . ,1.:::,.---1 . . 1,...... .. .. 1 1... , by month • po oc ts enes Ddgr1 
r · "· .,., ..:•,.. .' < ' "'"'' • · "· [-, Ddk' g· . /""" •.:•'·:.,.,, 't , · · , I ·--.I mg 

/7 /.. .L.....~~--j .,'------:__ . ....j ! / _, - ' .. 
. .,! I f . f i I·····•.... _; '•,.,_ . 



I i 
. I 

I '\ f 

' I 

'.z 

~·:1.~ 
,< "'-'f' 

.c;o
:16 

T 
i u 

1: 
~',.; .~ 

·~-..... '"" 

'(, 
Ij ,/

I···-... 
:.,'-<,.,.i-'~ ,, 

' ' 

, I <'. / i 
,, ,-····· ~. ..J ..~ ..• · 

I¼ r,;•• 
I 

I 
I

.•, ·. I 
I 

i I I 
I 

I 
I 

I 
i ' 

I I,
~ 

.r. k 
f ' 

• I ! 
I 

~. 

en · 
,o.~; 
:.o <1)
! O).c. 

! 

.re.~! 

; 
;•--, 
I <ll 0 .c _g
I -oc5 
I ,.i:::

<ll . iI (J) = .o,i::: I 

i v;E 
I 

.en!>.I O'll .0 



L_l___l,~1-~-~~-'---

180000 

180000 ,....., 
120000 

1()0000 

80000 

60000 

20000 ·-
• 

.tan 

I,. 
Ftb Miu Apt May Jun Jul >.1,19 Sep Oli: Nov'""' 

'1---t---·I 

$:Ji 
~~ 
er !"
f :2 

- r--~f;__..J ': ,.. ' .n. c\ ,'/ ,,' J.' [ !c~t:=t==i{•===•t:j; :J 
'/ J;c,1-il,, .. ,.~ 'f a •. 

- __....i. ~- _ __, \ \ '· 
I • -~ 

) .._,•;.~ ' \0 a. 
--1--1 I i '\ .,':f Cl! \., -,,\~ 

i, ,'8 ll
,.-·~l !'r.... i·' ,
f.;i., ij-1· .

i-· 
- '.j_ I :/'l- . ,1,1•:3 i 

-1. -/ , ,,,,, 
•balrdi 

"'Apr 

- j ;><::·-· i;i· 

Jan 

t._._t:::::r,.,___;:,,-~""'-"..::.,. ---:.:-!_ .... -~--~~ 
Fib 

.,.. ...,_,.. '• '> Mar•...,(~rs{- . · · ~~i:·:;""·
~. •.. ·:· ,;' ·'';,;.. :?~' May~,,_ .. ~_:, .. _' -'--- .:..~~r 1;_.4-,_ Jun 

uJul 
t'.ZaAug'~:.... 

--..:..-. 

~94 ~bservpd Bafdi cr~fy'C$tch- -,...__ @~: ~~~ 
· Dec 

bympmh~polloc!IJishe ies t2;;: Ddgr180
~ ---- .. , __ ------... ___ � -~~king9 -----



~ 

,.:-- ' ... , -- --·-f 

' l 
t ~~.. ,. 

I.-. 
:Ii ! ,.,f, '' ' 

! 

~I ... 
,./ I ·, 

'""' :::• 
I \, 

I I ~ 

I{ .. 
I 

... 
I/',.- .. 

' ' ~,- f 
!•,, 

'\..,_ I 
i

···"- ..r I ·1 

II 

i 

II j I 

I II 
I 

!! ( '"''.. I.. 

,~' 4.. ~~.. 
-~ .,'I: 

"if""'·.,;. ,__ .. ;~. 

II I 
' .,_ 

' 

r.- /', .~, " 

', (' V.. 
., 
' 

I 
I 

f...,._:ti, •: 

,>0:··.1 --~. 
.? ' 

!'•- ..- .. 
I 
i 

: >· /.:.~.. 
,. 

' ' I 

i 
' 

' "'' 1.Q .::1 

II •a t.l 
,oo 
r -o o 

I ~ i 

I 
I 
' 

I 

I 



; 
I 
I 

I II 
I I 

II ! 
I 
I 
I 

I I 
I It II 

I 
I I 

I 
I 
I 

' I I' 

·-::: I 
--L, 

I 
I 

! 

I 
I II 

I I

I
I I 

I 

I 

I, 
I'-, 

I 

i,.. 
I 
' 

D I 
i lo (/) ·1'

'ttl <l) 
- ~-II <l) I 

I' ,g,.c, 
; 

' <l) 0j 1- ..Q 
I "O 0 
I 2: i 

0 / (l) . 

f I',/') i= 
.0 /C 

I 'S!-/E i
Ol >, i' I Ol .0 I 

I I

I
I

 



-~--i":._'~.s;-..,.,_~....,,=,,_,I'---~'__If-,----1-~---, 

IOOOO 

• 
Jan felt Mat Apr Mi)' .kin .M Aug Sep 0d Nov DIX: 

·, ~ ;�},
•"'-

·- -- .-'--;------t--+--J 

B--~ EF1-,.~,,.:.,---· --:..._.~1,:-$ :.:-~ 
t\ 

'PT',·l . ,, 

- ·-

li 
!t 
I~ 
l!° 

i· a -
.,'! 8? 

·,J;;--o 

---- .._ 

--- --
--¾+--

---............. 
re frI!. 

~~1--,-- Jl:~ 
r,r-~ Ii!:,=.

d1 f';,,~ _9)~··- ·---...... _ ,, Ii 
•· Eli 

: )'!'- ~. ; 
--; ..,,.-:1·· . ·'-. 

-, ----r---- .· ., 1.·'--r--:::'_;.t_:._~:-tr-~:t~-~~~~~---i"~-flT~-✓ -t- '-•·•·••.· :iolal catchr;-t,:..::1==1~J~-;_:f:=--d ,i:,,v, ~ Jan"· ' -,- · ' Feb 
---- • / . 1 . "· _{··;.: ,, .{·, Mar 

::er- '' _____ Apr 

~T-~.s~::·. :~~-- '.::___ ., ':,t f9 ~at 
A • t --·z.:;-· -·---- -- • Jut 

... ~Aug 

. _,,.,-

-f--

-..--.._____ . 

·, ------- - ~~~r 

f"7Nov 
~Dec----,•Jlil1t.bse1d tot'- 9~01·ndfish/ catchby m nth 0 

• II fish ries ___) ____ 
---

- Ddgr180
D Ddking9 _ 
' . - .. 



f,
'

i~ 
l: 

~ 

,., <ll 

f 
...f'

•· I 

..r I
"· . . . 

'.'i '·•'<]•''' . ' ! , I 
C.. ! 

I
:./ ---~.,:·! 

I 

-i I 
I 
I 
I 

J~1~11111 

I 

i 
I 

i 
I 

I 
I 

l 
' 

i 
I 
I 

i 
I 
I 

I 
I 
' 

J:: 

<I!· g_ 
.c 
0 
E 

I I 
i ' I 

, I ' 
J I I
I I
I J 

'I 
i 
I 

~-., 
I. .... 

<ii 
,.::.,: 

<fl0 <J)': Q,_;.... 
:E .J:: 
0 (,/) 

"'C -I I 
, I 

C: 
<J) J 

(,/) .c: .c-
' 

C: 
' 
I 

  
 



/ 

I 
I 
I 

I I 
I 0 

(") 
'<I' 

.. / 

,..,. ··- I................. ,, 
' "'-

' '(··:·., 

I· 

I 

I I 
I 

··-·-! 

·-\ 

I 

I 
I 

" 
I 

-~ 

I , ··. ·, :;(:7 .''.f".:··1 . ! 
.Q 

/I c . i 

I 
I 

I 

I fl; 

· ...
I I 

I. ·, I 

I 

.I.X Clli 
! 0 Q)J 
; 0~~· 

/ :E .c 
' 0 (I)
I ·.i "O ~ 

.. 
~ ' 

.\-, /i;:.. 

I • 

I 
I 

!<)I
;I: I 

' 

I 

I 
I 

I 



~ 

t: 
8 

! 
··- ·-! 

:t Ill 

~ I 
.:,::i 
/0: 

l. i 
I 

I I 
I /7/J .i I 

I C/'i (/)i' :i ' Q,)1IE--: 

' I 
I 

J :··:. 

' 

....,\. .... '··/. ' 
·,'"'Q..' ' ✓ I _,:: .C:~ -:~1; I o .!:.!I ' • , ,1..,.. 

/ "O "-':"'. I~ _bf· :l-.;1f:l I ·,J ,.,,I 
0 

I ! i::: ' . " I l (l) /1 
J Cf)_ ..c::I 

.Of 

I ' ;;t/EI 0).5'I 
I 

I' 

• k ,, 

I 



- -

r_J___ __j,f.,'~ 

-'---~Jal'I Fob Mat Apr May Jun Jul Al.Ii Sep Ocl NrN Dec 

900000 

900000 

700000-900000-300000 

200000 

100000 

0 

.... -1· 

c-
i 

-,------------0.:~] / 

\ 
/~ 

Q I, ,·,i 
.!. ' l 

~~ 
0- I"-1---,- 1-..,,,- i-· -, / l!i '@ 

-~ ;1 i5. ~ 
/ '., ,., / •-, :,;:

/' r· --~·, . ~"' ;,·•.:.... , .r ·<' ...,.;1 e · 
•; \ I\ . , . · • /''•,,J 2 

I - >,17--i ,• • lii 
/ - <'I . 'O--.---L'I I ;·'''~ i aI [ l t·1g 

.1 I . fl!,~ 
.f l ·- .,."\..f"'·"' tt·' :;,,,, .·.;:

.I. -'- .-('' ~·.i::
f --.---- ,,' fJ -

· uv;;,) . ,.,.~•.. 
•~ T ! 1'., 

.1 ---- - . .,.:,:-:.·· . ·'. ,.,·. (~,.~!, ~ 
--- - --··-· --..,· . ' ,' ~i t:.·.·~ 

- .- I \ ...&?·,_, ·halibut 
jl!',;v.,

:ft i ,. Ja.n
·tY:~ ;;I>;~ Feb 

·T'---L_,• •;. I 
: ; l ~~_ -:;-'. ~- Mar 

; ~t.(fi - Apr 

jf.• ' . = ;.'.,· ". :ft 
,J'~- ~i:r--- ''t 

Jul 
~-·-·r--- Aug; Sep 

Oct 
Nov~- -·••---
Dae~des Ddgr180--- ------ .. --•----- QDdking9 



/,.~ •~; 

700000 

0 

>id~ 

~ 
I 

1 
' 

t- -
~ 

I 

by mqnttr--qll-fish~[!l:l_S 

{,, .~ 8. 
I "'"1,_.,·,-,_.P... er 
• • I ·o1! ,.... .>I: .=.-,~. T I '· .r-- i;l''g-,·

I I . r - - r - - I I . ,~ ··::,,,.., Jf'~-
rl. s~ 

. ".. ·t'·"" 
--~-- ... ,_ ~· c·· .. 

,,,.-· ., r.; ~ I I I /' 1 I :'. I .•. 
\,, .(;'• ,. 

-1.t ;(<' ·H~.errinJaflJ,..~ ~ 
i· 

....,. ·:?f''L:.,. F~b 
:: ;_~, Mar 

:~~ .. ;·\ Apr 
-May 

... -J" ,,.: • -~14:-;-_ 
~Jun 
C]Jul 

......;__ __,,-·:,.. ~Aug 
---- -Sep 

-·--·- GS:30ct 
[_-::::]Nov---p~ ~bserv~d heefr"fngbfcatch ·----. f2::'.joec 

Ddgr180 
... -------- D Ddking9 

; nrlm~inicl 

Jan Feb Mar ~r May .kin Jul Aug Sep Oct NOY Dec 

I ~ »~L I I I il!r---l~ .-E 
-..,,
g -· 

·- { ;\ <>-.;; 
. . ~ , ;(" 8 .,, ~j 

er. 

il}, /-,; ·/· _:a, .·( .. ···,,, •.,g,,.·, 1~ ,,r. . ... :- ·: · r , · / ·-s:· 
11' , •• ' 1" ,. 



---

Aug °" 

I I IA'~ II _ _,_._,_____.___ · J_ ' 

000000 

250000 

200000 

150000 

100000 

50000 L0 

Mar Apt May Jun Jul '~- "°' "" 
1

I , 
'<

~l
> 

., 

4t-+-~ ;~
,;---1-._ I I er !",. I ~ a: ::?1 

(~Tt, 

I [!r/:·, 9!>'., ~· : 
' ; ,/'•,.ff 0 

r· "I--~-·-··-, ;-,,,, !sl ..
---f--+---s , \ r ;

.. -~~IL· Jc- r---- ·i.s;- 'g::J 
/_ 

✓ 11 ,,., '-. _. . 'lj;
~-·----,-- I 

, i . -"'' fl 
.. ,,: ~ 

-t- I .. /·/I ..., C' 
i ' ---+---,.,.4,,. ,., . 

bairdi 
r, 
I· J8J1 

Feb 
Mar =Apr 

~r____,,_ 

~: 
Jul 

·, ............"--•- Aug ~ 
-Sep 
~Oct
r-:·1 Nov---fli:1~1._1/ibserv}:ld baitdi crap byc*ch t?.;:jDec

by mqnth -- ~II fish~ries Ddgr180
I JDdking9 --



! 

il 
~ 

.!I 

' 'li 

~ 
l! 

~ 

"r! 
~ 111 1 

' ~ ,. 
-..✓.:. 

-1 
0 

ppendix 2. Figure 17. <jt,served t!'!l'l'!toi,!].io (snow) 
bycatch by block and.month, .1994-alt.._. 

f • • ·., ..~. 

I 
I 
I 

I 
.>1· ..... /., 

·.::: 

! '•-~· '?. 
\:~-.--'"- ,./~~ 

' . 
I 

•
''./ ', I.:.rt ....."~-" I 

I 
I 

I 

I 

- ~-'··· 

i 
I 
' i 
i 
' 

I 
'· I 

I 
I 

I 
! 

I 

. 
\ 

I 
I 
I 

I 

I i 
f ' I ··,-:! . 

..c: 
(.) 

I .t· .· .,/-:- - i :: . 
1··'. ' 

L"/\. - f! " 

I . t ..t ' ..:-/ 

<.) 

$ 
-~ 
.Q <I) 

ill
.Q ·t:: 
·a..c 
0 <I) 

.r -~ "O:: -
f .'I ; / 

·, 

i:: 
(l) ? 
<I) ..r:: 
..c .E 

I 
I 
1 I

' 

' I

 

I 



0 

/;!\.;·~ u 

l-1--+-+-1----,--+-+--l-- ~ --- ~ --~ --
r=t-1---1-Ji:_ !i.,• -;r----+--..:._---1--__J c:r"' 

t=-r~~JL-=f.t::_+,.4-J.!_A,1 
1f 

r-- '-· ../1 r· _;•; \ 4 _).~.. it [_- ,_,_ -····. . _,.. a co 
-- • .:: _ __1 ,: ', ' \ .. '/(,, Q ;i.- ' ~= ~~-I- --- --.. ( ffe,w -- . • 

---- t,. -':;! 
-- ('"'-··~ ~ 0- ; ,~,- ,..,. ... 

. '.~;i---,-......i
--i---,_~t----1--- '~[¥1

/r,,(: rn14t 

; ....-

. ,,,.. j .. ,, .." . ! 
~ , ' ' . .,. -~ \ 

- ·-,..----1--J 
r-. - - --~f1 , ( ; ... 

--p /.:. . ibq'. _.. :, '..__ "h'',.· 
--.....1 / , , , ... ,c~ 

Feb 
Mar 

·=Bed~~~ Crab 
-t------1 Apr 

.---1-'~~~:-:.~1_,1.._-_L...f:=~-=-

-:;_~,:~~111,-,;:f~ -i,2_: :J>' ~· . 
,...._. '·· ~ ,,,:>;• ,_, :,. -··) .. 

r'.:.;. , __' , '-4:.:: l,: • - f 

.--'-'-~' ;, t! -- ~ 
:~ 
Jul 
Aug 

-Sep 
~Oct 

·----
--

,----- -·---. ·- -•-•-.·-·--·--·---
~~- ybserv,ad~;dking4raffbtcatch

by mqnth··'f/11-fish,ri@. _.,. ____ _ 

--

CJNov 
0Dec 

Ddgr180
D Ddking9 



-, 
'~,...,." I I 

' ' . 
I 

,,,::, 

·, __ J ,:_; 
I'. • 1 . ' 
•• C ' ' I 

f~ /. ,,: I 
... 
•, 
i 

I \ 

I 

' 
I 
I 
I 

.s:: 
(.) !- !ffl p 

.s:: 
JI) 1·= (J) iro.. (l)'

--1

I"' (J)/e .C.i'
i O)_~i! __, 

/ - 0i 0 
' -o
! 'O 0 

~ ' (l) . 
(I) -s 
.c 1,::: 

';£/E 
a:.1>-..c 

I
I 
I 

I

 



/,

--- --~ 

1500 

1000 

500 

0 

~ ~ ~ ~ ~ ~ 

~-~J 

..,. }'" 

-

r~ 
,·,... 

..(~ 
_i \t!'.,\,. ~JG,>

-·1""e=9.g !§ 

Vi 0" ~ 
1] !'J 
';< Ir ..,, 

'" I l t\ ;1· 
i.✓ I..,.\., .',,..:., 

\ 
1'r· :, ' .· ~; .!' g: N 

~:,.,• .•• ., : ~· .·. ll o·, 1 ,. 
•-I• 

\~ \\_.,, ,. ' /··,.,11\'.'t> 
,, !!I 0" 

! Cl, !ii 
i.. r" El ~ ,. ,,,.. g B.r J 

-- J / / ' ,p-· !if.-l~-1-----4:....--t :\ '°•-1'C=t=~l--·f-7~-+-~I--~ , ....·,i;,, ~ ")i,(· ~;B:: 
-'I · ~ ,.:(, 5' 

r--_ vU;J . .,,,/1 ~ 
I - ,,-l, . ,l" ·g,.,-----1,=i-=;c-:b~C=t==J __,,.-· ·.... .. /'-.:·,. ,..1---; _/~ I .... 

I I. J --- / _,· :· ), LJ ~ 
.: \,;.('• ,,, ·chinook number 

! .H;}.,l'" -- " 

.,_ ,-- - .• ~ :. '),,1. .... ;; ·.-;. e~i,.==lr:.:it:~=t;{21':z·=,·:,j;·•."· '· w, Jr•r - Jfapb 
_. .// _ \, ·_\ ::·-~1' :~/P .. · Mar 

_J I !:: . - .•~{· ,_::~_} ,, "'.._,:--~·.;' __ _- ~--::;_;::>\ ~- ... - ~: 
.... · ·.., .::::.-::r~.. ,•·,~," •..,. ... ,. ·"' v' r· •--.. C --! >.l.. § Jun 

'·...: . "°!· Jul 
- ~ .~ 

. · ~-o;--- . Aug 
{ --4._~;,•~·.)_;,:)i.. --\.'(,.,.: . .- ·,·:•.... -·---- ---- - Sep 

, ,:,,,,:, ~T--:--I- ~ Oct 
/'7 ,· 1,--,_:•.:.;t-< 995, bserv -~rchi ook: armor byca eh- ~ ~~~ 

by m9 mh7 ellocldis~~ e~ · Ddgr1 ao 
---, - D Ddking9 

,· 



" . I .I·:.,. 

I 
/·

I 

I 
I 

I 
I 
I 

/ 

I 

I I 

I 

I 
I 

I 

I 

rn -ii! 
.:a: 

i 
,O
'E rn ,
.c!:::: (l) : 
t'U--i 

/ (l) ' ..!i:: ..c:i 
, 0 rn 1 
i o ..::I 
,·-
1 13 8 

"O 0 

/ 
C:
(l) . '(/) J:: .oe

' 
'° E m, >-m.c I 

I 

I I 
I 
I 

1 



.. 

.~.. 

. 'i 

, .. 
·< 

0 

>--+--+------<--+-'-'--+ '! .. 

•. .•.,.,,; .', ,; 

'• i 11~r'--· I,:• I ' 

~:•· / 
I I,t, I 

··,.. ~ ..........::.,_,. I 
I • I 

iI ;"i.ij (I) . 

,,;! i (J). ..c.:' i ' (I).I , 'E ;:.I I 
I 

I
i ..ci,-' 0 8I 1,r /
I I 

i C: •I (I) . 

' (I) .5I I 
; 

.Q !C: 
I ' 
i 

I 'lit) iE 
O'>i >, I 
CD .Q ' ' 

I 

I I 



I § 

~ 

" 
I! 

I 

1 

E 
¾ 

I 

I 

I 

'•, 

II 

Appendix 2. Figure 23. pbserved t,~ff1'!1ibut 
bycatch by block and m~tb. 199~ :...pollo~.~~eries 
only. / .,. :}.. / . . ?. 

F ,~ • 
.,, ,... ..[ ; ,r

'· _,:. :~,t 
•, 

I 
I 

I 
.I 

I 

i I.· ~ 

i . I 
D I
ii! 

II I I• I 
I 
• ' 

I 

I f--+--+--+--+----+-- .. ~ ,. 
I ' 

i (I) 'I I /j) ;: 
I .Q .C:7I I i I I i I I I' 

I J I u,JE/. 0,/;:,..' 
0,/ .0 



I 



~ IJ 
:lj 

I 

I 
i
I 

I I 
I
I 

t 
I!l.}~r,~ 
t:· --1J! I 

i 
t I 
~ I 

I~ I 

Q I 

I 
I 

I 
• j,.," 

I ' 

•• I 
\I
\/ 

'>, '~ic VJ fI i • -~ ! 
I 

QJ II I ..... 
IO .C;I } :.;; -~f:--:r 

f ·;a 0 
i .0 0
I u o 
I i:: .

I . (I) f 
I l "' .cI f -0'~ 

'°/E I 
cr, >, ,'O).Q 



J 
a, (I) I 

·~ 

C 

'! 

f 
~ 

:i 
ii,. 

,✓.._ ~ 

~ 

" 
I 

¥::l ~--
.../'. 

I, --~; 

I I 
•I 

..• 

I 
I 

I 
' I 

·••,• ''.•··· 
.. , - •• -~· ... I 

: /1:_ • 1 • - j 

f'- ; , l 

'.~:: );j 
. 

., 

I. 

I 
; 
., 

I 
I 

I. 

I 
'· I 

i 
I 

.t: 
0 j 

lg_. I 
i.c -~ I 

I tw... .C ! 

LO;e
O>f>. m,.o I

I 

I 

 



~ I 
' r 

"c D I 
If. ' 

{ 
, , .. ;.., 

I 
I 

I ' 
~ ' 

I I I. 
' ' 

" ' I 
II I ' 

I 
I 

I 

I 
' I 

I 
I 

' 

' 

/ ;fl 

...... 

I 
' 

I 
' ! 

., 

-. I I 

r I 
I 

i 
.s;:; 
2 
m 
0 

.c 
/g 
I~ aJ"i 
/0>o3/ 

~/ E
Cl) >, 

..c 

I

I 

I

 

 



I , '·L,.,,. 

.cI I 0-ro 
I . (.)I 

. / 
I 

I .r:I j ,(I) 
:;:
:o 

.,

1! 
I I I 

,· ·, 
,_- I ,:::, 

• •• ,, J 

.; I 
'Cl 
18 gi.I I I ,_ -~..I I 

I -0 -~ 
.i::/! ,. ' :.~ . / 

I 
"C -i 

0 i:=i 
Q) i•.' I 
<I}I .c:l 
-

' .c 'E 
' ( I. ~IE 

0:,/ >, 
.c 

I 



}_ . I i I ., ' ·•·, 

·.-: '· I I . f . ,• 'I' 

,. . ' ' 
I I I ' 

I 

, 1:~ ':/,~·· !I C:I I . ' . ~- . 0{·./ \ i' Jj . . ··-· ._, j ' i I' E-~:>• , I'' ' .,' ii i;J j 

,_j I t ! I 

! I \ I ·-

/ 
•,. , '·. I / / .•.•.·.r

1
t 

I II 
! I 

1 

¾ 

I 

I 
I 
' ' 
I 
I 

'·•t'' ,. I ·· 1· 

I 
I I 

I 

/ 
l 
I 

;, 
' 

; 
I' 'I ' I ' 

I 
I 

I I 
I 1 

I 

i 

i 
I 
I 
I 

' I 
I 
i 

i 

. I 
i 

I 

I 
I i ·J '/:· • 

/ ·' ,~ : ' 

I: .. ··t ,;, -;:,_
I . 

: 1 v· /1 Q) = 
i ~ Ill 

J 0.) fl 
..r::. 

0 •C: 
10 

'°'E 

I 
! 



iii9.g"
!A~~ 

'(·;7" /f 

' (,~ 

, , ·r ,· .,.1 ·• 
..,\ • ~ '· . _;· ' ,f-'..,_ 

. , : --~ . 
'// 

·, 
-1---+ - ·-- ····-•--, I 

~~1-=I-- 1 1/~ ,., 

/' /\, 

i~
~1

)l w 
,•f 0"' 0 . '< . 

....~'.', 
' P<" ~ '•:. ~ :! 

.' "'""' 8. 
... lf~i'f°!'l ' ' 

·\,[~"• .P". ,-,:. ' 
J '\ - I

~'-
,"1·':s-

../ ,-:·/~i-~ 

:. .,I . -f .... !·f 

t"'t:t., I C' 
',\ 

J ·.' ,:· I ;,· le'~ ,;:_l_ ~....__.:_ l:. 
(".· 

{''-~' ;~·'..,
: -... ·1· ··t•:1\.'.· ·--- :: . ,•'· II .r.t;·:,__17-- l . ·.·• -~-,--. 

·_,, .. ·.. -
95 oQ'serve~ ~hin-~ofsafmorr~ycatc 
rnonlh---all/fisher' es . ------- ... 

. -----



. ·. ~ I 
I I 

I 
I I 

I 
I 

I 

' .f. i 
I 

1 
.c 
0 
ro 

·,le: 

iE 
iai : 
fen (J)i 
' (I);I •. 
I :, ~, 
! .c ~ 

0 (/)
;;::;: 



I 

I 
I 
I 

I 

I 

I ,r I 
-, 
' 

I 

I 

( 

I I 
I 

~I 
I 

I 

I 

I 

;. 
i 

I 

I 
I 



0 

Jan Feb Mar J.+ir May Jun Jul Aug Sep Ocl Nov O&c 

' . . r;' . '< .,,
' ''::'' it' ,?t . g ] l I j 

I 

100000 

100000 

00000 

. 

J I 

·--. ' "f.. 

~/
·' 

i. ,ff "I! I T' .. ;· . ' \r !, . ~ '. 

(.~ 

,,-; 
·, 

7____t--f- 1 I IC / / I I1 I /(' 

~ /J
i 

. ,,,,.-;~ 

! 

' 

·,\ '; /,f'i;,,,,- )~ 

~rring 

;' ,~, .. 

., 

c-,., --

,, 
;\i-- F,. ,;~.. ,.; I7- I,.~,°:'." 

t22Aug 
----,-Sep 

---. 
95 oijserve~ herrifig tiyo'atct.
monttr~ll/fisher(~~-

--,w~~~ 
·-•-----· 

- D 

O' >tffi=~ I ' ' : ~E 
O'• 

g'.!F~1
8.w 

_,f13 ~ 
'0 0
'J;r:o 

i .: ~ i 
iI , "}?;.t. 

e.-.~-i.:'•~ r• .. i_;;,,::. 
;,,••,, !ba'·-

~-"" 

,,.,,r. ,... ·\ < .,,,·. 
Jan, 
Feb• 
Mar 
Apr 
May 
Jun 
Jul 

Ddgr180 
Ddking9 

, Ddmainlsl 



----

.,..~... -, L" 

--i-1 ''°""' 
100000 

50000 

• 
Jan feb Mar • May Jun· .Alt Aug Sep OC1 Nov Oec 

t N. ~·· /,',A I I I 1 ,;Iif 
I 

>'-f ,:,: ~~-
, \ ' - ff 

·-....: :' ., ..,_....~- ' 1t!1Jl"'A,I . , , '! )> I • , ,_.,•~ i;, •I ' 
:.. • ,,•,, \. ·r •.\ · ·. '1-f'i 

---·, 11' I .: -~ 
I ·----- /'~._:i~1----

---• ~i; 
••' r•·· ~. f:,y,....j~ 3:-&, 

·---- ,,,, lf'i:t 
t··•' ,;. 

-· 
-s~>'-- !~''' .,,,::,, :,, 

L . d' 
. \,.r:i.)·~·- a1r I 

- I 

·--..__ 
·- -·-.. 

--. 

----

-----

55 .~r· , .·+- -} .1!'./< Jan,,, 
· · ' · · ·· ·· · ' C'.eb'~ -- '.\ . \ ' ' > i·i;. : f•, ,, 

,. · Mar 
' - Apr 

.. }'. ·t ~· f•·· f ~May
« •• :,1..t !:;c_ __ ~ Jun 

, Jul---... r:::: ---,-- ~ Aug.,. -. ikl~~. 95 ottserve~ bairJr crab ycat¢h 
v:;:JDecbfmonth -- all/fishef[E.J~ Ddgr180 
[=] Ddking9 



---

Nov Oet; 

;r,.. ~,,,'"•~·r:', 
.I.· : ·,.,:-~r .., ·'-i1 

/ 

ii~!l.11ft-
"""" .~-· i:!:1 

1"'P'
•'!,o,,,,

.:."..Ii 
'i5:,

Vl ;E,~-,
I o ..., ..,,. •·~= -
, :o· 
,.,..,.,... 

,.:,/''!'.\ ~ 
li-

1'00000 

1200000 

800000 

000000 

<00000 

200000 

' ~1---~-'l--+--l' 
Jim Feb Mal ,..,r May Jun Jul Aug Sep Oc( 

-:.,.,.,. 

~ 
\ .. 

t--, 

f 

I ,: ' 
;--~,t..j"-:";<-

!, / ! · 
'.'~ . 

<·f'·., ': .. 
--.,

~----•--- ·-- ----

[ 
1 

~ lit- I T-; -:t---J. -·-1--·---
D _, ~ r , 

IA 

.,. ·J 

.., ,,., 

9g ~1--1---f~::t-=L__J I 
/'' . 

,.,,.
>'"•·~ 

:r.--r-+-~~ T I 

-l •"'. 
.·., 

1P,ili0 

---. 

: .'~•'"' 1
-,........._ --_.':·:· Jan,

'. F l.;; , , , ~\ 1•. eb 
,..,......~-~ ,,,.· ,.·· Marjq: .. . ,__--:-· _:._ · --- ..:::21 Apr 

-~.:..,:__~ : . ' , May 
. ..__ ' ! "'' . -·- ...., _:.:_:.._,·, Jun ,. -•·- ··-·-·-· r . Jul 

T:~ ·-•--·,---

-·----, -----

---~f;~? O~Serv~t opili9 C.rab- ycatoh

··---~r.~Oj~ ~ al/fisherrs _. 
-..... 

£::: ¾§.&\ .:... 

~Aug 
-Sep 

~~~ 
i;::,:::;.i Dec 

Odgr180 
0Ddking9 

•• :run 



i«," ' 

"" °" 
--~ _-1~'¥ 

-~-hrt,,Cr~/, t'fr> .., ,.,.., -~.1 ...I 1~· 't ' • ,, •-..'· ,... ~·? :-.~ .. \ (! 

--
---

-
j .... 

--- -·---r--1 

-· -, ._,.___, 

--
/l 

t~--1 

--1-- · I /··••' ,, 
t I .,.·· - . · -

i· "'f\ ,, 
; 

--~ . ,, I ', ~.,,.,
L::<\ r:,-=f~ 

-~~ 1 ·,.,_,:, A\·4 
: : I . 

ff.,.= 
~ lr-
0' !-' 

I 
-

~1' 
"1 

,, Q,. w 

•),,.J{ 
r' p, g';,,,, :.; ~ 

' ,. ~ B.
\.,,I'• . S:,__," ,--- f. l;!•c;:,,, ·a 

l ,. [-

'it:<' tl' rJQ. 

·:i°':·'.·• ! 
· ,._ -

~--::1~1--

--
' 

---•----

-1.1fil!? 1;:;;,;;;;Jking qraobljcatch,---
by mqnttr~II fish4ri'?~ 

·······-··~-, ·----·-··-------. 

,., 

--



I 
' 

j I 
•••···1 

II 
i 
I 

; ·-1"·· ,, •. I • I 

. I I I 
I 

/. I
I l 

•·. I"< 

I 
' 

I I ./) 
I 

II 
I 

I /r 

I ; I 

I I 

I . I (l) f'
I 

"'· .c,o-

~IE ,
m/ » II .a 'I 

I I 
I 

I 



8000 

8000 -
2000 

0 - ~ ~ . -- ~ --~ ~ ~ 
\~·· y.' r·:, 

"4j ,':,f., 
~ r.,~\, 

\ 

\ :c I j_
'·v·•1 .. l)., r· ·.::., . ·J- ..i ~ :•.1,.,, .. ,. i ,: ' ' . 

~Ji
!l. g !l 
~ er 9:
0 '< ,.. .. &.,~n;..,

t:r ~-

~1 
Jr g ~ 

,· ,:,., ~;,,.,
/ ''!f"'r' c:i. !I

;.,,,~" ~ 1 
' r-- "~Ela 
I
+---

~~~~~-J 
Ii---

---

....~-41 ?· 

--
996 ~b:~i;/~~rumori

bymcjnttr~-~~lloc~1i;~irles 

·---i-----i-:.. 

I I / 
,, "')1,, .. ~.r--- ~•-ni.· 
()~,, ,1-1 

~,, 1~· 
. .,•.•o "" 

.1 ;-·n-· --~ ,,,, ~ . 
.... ~:• ,.,, C. 

I / ,· _;~ J, ,-_;, 

• \. .<11'• ,,. ·chinook number 

it.,.· ~JanI· ?l_- ~'
·-.) '.\_,,-1 '//> ;;/:,· ~~~ 

··':,_;: ...,-~-<·:l / 
J 1' . ...~f._:f,;:.··., ! ;,:, ;·'•..J~t~ iii .;..,.>' A':.:! . §� Jun ,~'... ·-~- ", -- Jul 

'·• . Aug
'• ·?,;:, ___, -Sep·----

~Oct 
CJ Novbyeatell- !;2::jDec 
- Ddgr180
D Ddking9 

i n...a.......... :_:... 1 



···• ... -
,..,· 

I 
I 
' 
I I 

/ 
/ / 

I 

I 
I 

I I ' I 

I I 
I 

II I 

I 

I 

' 

.. 
\1 

I 
I 

I 

I 
j 

I 

.I ' f.'.: 
I 

,o 
•E (/) ·! 
'iii (l) ' 
I ,_ 

I.i.:: ~ I o uil/o~ 
. :.c CJI CJ o 

I -0 = Cl) . 

~ f, ,. 
I 

I 

I 



..J: 

. ! 

' ' 

0 

···" 

<- -·r
:'f I 

•. 

I 
I 

' ' ' I 
! 

I 
' 

i 
! 

r· 
I 

I 
I 

i 
/ 

I 
I 

I 

.. '·I-·-.., ,: {~~ I
I -" ~ 

\,/ I.·--~- I
";;}•· .," ....., 

I 

I 

I 
I 

\, 

' 
/ ~/E I 

C1) -5' / 
I ' I I 

I 

I 



-----

~...,..•. ri~·;: ' 

80000 

00000 

<-0()0() 

..... 
0 

Jan Ftb Mat Apr May Jun Jul Aug Sep Oct Nw Oec. 

I
p;;pr~-H~v!B I I I I ~ '[i 

:~
.,. !" 
-'1'.I 

g~~-l 
_;• Q. .j::i.·~····)' a:--

,' /"''·,8 'O/ P-( 

: \,: I ':;f 
-'8't[:,r
··"" 6'' i it 

,. · :,.··,.• 

// \, '"'.'.: ·halibut 
--- .1 .r1!i••-:. - Jan 

i .. \,. ~-·-_ · ·' ·.:..- J!!!!!!! F~b,, I,,, Mar ,~~ ::~1, Apr 
.. :_:_-1r4_ May 

Jun 
I . LJJul ...... ____ 

'1 ·,. ~Aug 
-Sep 

~~~~ 
v::;:JOec 

Odgr180
I· J Odking9...,_ 

'C / I____,__1--L\_ A ,., 
; ,,J' \, l' • 

.:,.~,t.,.;.1;.' ... /:. ... r, 
1, , ··, • 

- ,__ _ 
. ·---,_ -- . 

__, r-..-'\"1,..... i B. -~-1:-1-- -·--·-·-

. ·)s::-
.t ' 

-
--

---·------t-----1 

... ·~- n •.,···· 7- .. ,,.,.r:·"'1;.~8280 
~t 

~I 
~ _ 

l_.a·r., ..,-,i·:;.l·.•,,,,:i •,1
l~,v,-1 l-~r~,".':.,:,--, 

'.,--.. 
. -/

' ----
r•~~ 4bserv'3d hal/b.ut bl/catch 
by rnqnth - ~ollockffi~herles 

:11111'""""' 



t I I I If l__l__ ~
~ ·---

100000 

. '+--+--~1 -Jan Fab Mar ~' May Jun .kJI Aug Sep Ocl 11w "'° 

:1. 
i~~~ 

r 

' 

0$>

t11 
~~
er t-' 
a: :!!
ri1 

~ 
··()'•,,i; 

,·:~·, '° ~ , -"'. ~ a 
! '•i,I

X:• {m.,
i ~., ';
j,. r . , .._,......,
:, }' ~; 

-,-;;,(: ':if
---i---.1... .-' / . •';ii 

~-.:- ".,,:il& 
, ......., ,:-'··· 

. ,.,,, \.._ ti) 

~ / . -'· . ,; '?t==r-1· / \.~-4t·:~ 1,• ·r.terring 
, 'lt'l<" 

, -~ i••' • ~ Jlm 
" '(,:,.' --:-- ,.:·~ ~· 

/ •.. ·J •- ._.f:::.,., .C<• Feb 
-.,.'-.I • .•• ~,J!< l; f'

,--{'i!!f.~'jfj~.,_~j ,-,t::::~.Jf"-'-:-:-:.,;i,··J•·1:J'-;-,..,,0 

.••,: _,____ Mar- ;,· 1.·.(',;::··;· ;-,., ''',~ !~'
·.. · . .,, -•-- f-•:·Jrt: ~• -~ ~- JunI 

·- ., ··,-- Jul 

q_ -~ •J;.t · L '• '.\. -- --- _____ __:::;;i Aug 
:P: -~ 1 --- - --- - Sep 

- -- ~Oct---. _ � Nov 
l':2;:jDec 

Ddgr180 

--....._ ··--• D ~~king9 

u;,~  

 

 
 



l 

8 

I 
...,,

a: 
f 

II i 

I 

I! 

A.,-/ 

I '. •• .:.r~ ~ I J ';.':,-. 

.! <' I 
I 

I 

IJ! 
/· I~ ,,- I I,Ill 

.t 

Ji
I I I I 

0 I11111111 I

I 

 



As· 

,..,__L..__l.f '1"tt::t:b u 

60000 

$0000 

40000 

30000 

moo ·- • 
Jan Feb Mat Apr May 

[l EI,7---t--,_-i---_J_ '< ~ • 
,· • r:r .., 

-~-1\ «-I 
1 - , '; - ti sz:i 
/; /•· )" -,, ' ' <r,-,- 2 ....r----1---__ -~,:,,. ' ·.·' ~ ..·· ,., f, '.i ' , .if' * .lltt,.

' ·11-. 1' .' > l., ,,.··''! (I ' 
_, , ... •rr:' \ \ \ -- .-_ /'', ~f,,,, ·8.

r:.:1:--1L-=-r.------:J-~l +---+ / 0 .,.. - -- -- ·--f---.- I ;.,,, j E, 
- I ~':.j! 

. ..,.~-+-~-- ,r-~ I ;g,· 
. ?°'"', ~•''=:nR • = --r'I , ••e o· 

-c-
·---.1__ '"~Iir::;:it_!_~...~f---:L-=-=r- -- ,.. .,.,_.,.·· 

, 

...;.
t 

,.,•.. (i\r/:·' ! 
J-.-..!r-• ,/ J, ~.-: ~ 

, '>t ,;;... 

Jr,,' - ~Jap(~~:;+:::~!~5:~l;:;~i 
...· 

f'. •,,,,,___ 
, \--<i',, ·Opillo 

'" Feb 
--t----l Mar ._, =~fr-t-1-J__ 

i 

' . 

(>.:.- ---L____.J___ Aug 
-- Sep

8;S:30ct
•F--f----jt996 Jbserv~;{;;inocraf5y ch----,-- ONov 

l:2;;jDec· 

--- bymqnttr-·f'lollock/!i~11~rJes -- Ddgr180 
' ----•.i D ~~king9 

-------- -------



j: 
Appendix 2. Figure 45. 9bserved tra~tr,e4 king crab 
bycatch by block and mo~th, 1996.-pollock_fis!!_eries 
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Appendix 2. Figure 54. Observed trajv~g crab 
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