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Section1l  Spatial and Temporal Management of
Total Allowable Catch

Thespatial and temporal nature of thetarget fisheriesin the Bering Seaand Aleutian Islands (BSAI) and Gulf
of Alaska (GOA) is determined by a complex management structure which accounts for biological,
socioeconomic, and conservation concerns. The term “spatial” refers to how fisheries are managed over a
geographic area. The term “temporal” refers to the timing of fisheries over the course of a year. Total
Allowable Catch (TAC) is managed by target species, and allocation of TAC ranges from year-round and
area-wideto relatively small spatial and temporal scales. The vulnerability of the stocksto fishing pressure,
the bycatch of non-target species, socioeconomic concerns, as well as the degree of available scientific
information about an individual stock all play arolein determining the scale (e.g., broadly or minutely) at
which the TAC for individual stocks are managed.

The fisheries and groundfish resources of the BSAI and GOA® form distinct management units. These two
regions differ in their history of fishery development, bathymetry, oceanography, target species, and the
composition of thecommercial catch. While many speciesoccur over abroader rangethan the GOA or BSAI
regions, stocks of common speciesin the GOA and BSA| are believed to be different than in adjacent regions
(NPFMC 2002b).

The measures authorized for management of groundfish in the BSAI and GOA under the approved Fishery
Management Plans (FMP) fal into two categories: framework measures and conventional measures.
Framework measures are ones which often require adjustment on an annual basis, such as the setting of the
annual yield to fall with an optimum yield range. These types of measures are administratively designed to
alow the North Pacific Fishery Management Council (NPFMC) to respond rapidly to biological or
socioeconomic changes within afishery without having to amend the plan. Conventional measures, on the
other hand, are specifically in their application and can only be altered by aforma amendment to the plan.
These measures include permits, reporting requirements, gear restrictions, and alocations. Most of the
current measures which implement the spatial and temporal management of the BSAI and GOA groundfish
fisheries are conventiona measures implemented through amendments to the FMPs.

Spatia and temporal management of TAC hasevolved over timethrough these FM P amendmentsasdifferent
issues have been resolved by the NPFM C that required modification of variousfisheries. Theseissuesrange
in breadth and scope but generally fall into two categories of rationale: economic concerns and
biological/conservation concerns. Some economic grounds for managing TAC in space and time include
reducing competition between fisheries, dispersing thefishery intime, andincreasing theaccessto thefishery
resources for specific communities. Many early actions by NPFM C specifically dealt with allocation issues
between certainfleets; for example, to allocate between foreign and domestic fleets, and | ater betweeninshore
and offshorefleets. Other actionswere specifically to disperse the fishery in space and time both to control
the symptoms of the race for fish aswell asto decrease bycatch in certain areas, as exceeding bycatch limits
results in the closure of afishery prior to reaching the target fishery TAC.

*Excluding halibut which is managed by the International Pacific Halibut Commission (IPHC).
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Biologica and conservation concerns drive other spatial and temporal management decisions. Often when
information on the impact on a stock is unknown, a precautionary response is to manage on smaller spatial
and temporal scales in order to avoid the potential for localized depletion. Thisis particularly true during
spawning seasons. Pollock is one of the key prey species in the BSAI and GOA, and specific spatial and
temporal measures in both regions are intended to disperse the pollock fishery in space and time in order to
avoid the potentia for impacts on the endangered Steller sealion. Prohibited species catch (PSC) are also
alocatedin spaceandtimein order to protect small, localized popul ations of prohibited species(e.g., salmon,
herring, crab), and target fisheries are closed when these caps are exceeded (Table 1).

Tablel. Restrictionson the Bering Sea and Aleutian | slandsother flatfish fishery from 1994 to
2002.

Year Dates Bycatch Closure

1994 2/28 — 12/31 Red King crab cap (Zone 1 closed)
5/7 - 12/31 Bairdi Tannner crab (Zone 2 closed)
7/5-12/31 Annual halibut allowance

1995 2/21 - 3/30 First seasonal halibut cap
4/17 - 7/1 Second seasonal halibut cap
8/1-12/31 Annual halibut allowance

1996 2/26 — 4/1 First seasonal halibut cap
4/13 - 7/1 Second seasonal halibut cap
7/31-12/31 Annual halibut allowance

1997 2/20 - 4/1 First seasonal halibut cap
4/12 - 7/1 Second seasonal halibut cap
7125 12/31 Annual halibut allowance

1998 3/5-3/20 First seasonal halibut cap
4/21 -7/1 Second seasonal halibut cap
8/16 — 12/31 Annual halibut allowance

1999 2/26 — 3/30 First seasonal halibut cap
4/27 — 7/04 Second seasonal halibut cap
8/31-12/31 Annual halibut allowance

2000 3/4 - 3/31 First seasonal halibut cap
4/30 — 7/03 Second seasonal halibut cap
8/25 - 12/31 Annual halibut allowance

2001 3/20 - 3/31 First seasonal halibut cap
4/27 - 7/01 Second seasonal halibut cap
8/24 — 12/31 Annual halibut allowance

2002 2/22 - 12/31 Red King crab cap (Zone 1 closed)
3/1-3/31 First seasonal halibut cap
4/20 — 6/29 Second seasonal halibut cap
7/29 —12/31 Annual halibut allowance

Note that in 1994, the other flatfish category included flathead sole. Unless otherwise indicated, the closures were applied
to the entire BSAI management area. Zone 1 consists of areas 508, 509, 512, and 516, whereas zone 2 consists of areas

513, 517, and 521.
Source: Spencer et al. 2002
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Managing TAC in space and time requires an in-depth knowledge of each stock biology and migratory
patterns, and the relative impact that fishing will have on the stock biology. Often the knowledge of biomass
distribution and migratory patterns is inadequate and the relative impact of fishing on these stocks is often
unknown. Unlike many of the other issues under discussion in this Programmatic SEIS, there is no specific
policy objective that relates spatial and temporal to our current management of TAC. The current
management of TAC has evolved over time in response to changes in the fishery, both biologically and
socioeconomically. Each action or amendment was intended to respond to a specific need, thus there was
aspecificindividual objectiveto achievefor each subsequent changeto the FMP. Thus, spatial and temporal
effects are management outcomes, rather than being apolicy goal or objective, per se. Thiswill be discussed
further inthe sectionsregarding the FM P amendments; however, current management practicesdo not follow
an overarching spatial and temporal management objective.

Our current management of TAC in space and time is a reflection of these combined amendments to the
FMPs. In each amendment, spatial and temporal management of TAC isatool by which specific objectives
are intended to be achieved. Spatial and temporal management measures are implemented on a stock-by-
stock basis according to concerns as they arise, not in accordance with an actual policy direction to manage
in space and time. Similarly, across aternatives, while some measures change in the bookends of each
aternative, these are measures which reflect a change in overall management policy but not a change
according to a specific policy for spatial and temporal management of TAC. It isamanagement tool that is
used to achieve often competing objectives and is thus not considered as a policy objective in and of itself.

Theintent of this paper isto provide abroad overview of the current rational e behind the spatial and temporal
management of TAC for target groundfish stocks in the BSAI and GOA FMPs. There will aso be an
examination of alternative measures for formalizing and expanding upon spatial temporal management of
target stocks and the research and data needs which would be necessary in order to do so.

11 Regulatory Areas

Fishing areas correspond to the defined regulatory areas within the fishery management units. The BSAI is
divided into 16 reporting areas (Figure 1), some of which are combined for TAC specification purposes. The
Bering Sea subarea comprises al of the regulatory areas except the three Aleutian Island areas (543, 542,
541). The Bogodlof District isarea518. The eastern Bering Sea (EBS) as aregulatory region includes all
of the regulatory areas in the Bering Sea region except for the Bogoslof District (area 518). The EBSis
managed as a regulatory region separate from the Bering Sea region for EBS pollock. All other stocks,
regardless of whether the stock is described as being in the EBS, are managed Bering Sea area-wide,
indicating that the regulatory areaincorporates al of the regionsincluding area518. The Aleutian Islands
subareais comprised of regulatory Area 541 (eastern Aleutian Islands), 542 (central Aleutian Islands), and
543 (western Aleutian Idlands).

The GOA isdivided into seven reporting areas (Figure 2): the western GOA is Area 610, the central GOA
includes Areas 620 and 630, and the eastern GOA includes Areas 640 and 650. Area640istheWest Y akutat
District (WY AK) while area650 isknown asthe East Y akutat/southeast Outside District (EY AK/SEO). For
demersal shelf rockfish (DSR) management only, area 650 isfurther subdivided into subareas. East Y akutat
(EY AK), north southeast Outside (NSEO), central southeast Outside (CSEO) and south southeast Outside
(SSEO). Area649 are state watersin Prince William Sound, while Area 659 encompass state waters within
southeast Alaska. The Shelikof Strait District is a specific sub-management district for GOA pollock only
(Figure 3).

APPENDIX F-2—QA PAPER: SPATIAL AND TEMPORAL JUNE 2004
MANAGEMENT OF TOTAL ALLOWABLE CATCH F-2-3



514

58N

Bering|Sea

| nternational Waters 513

57N

517 56N
55N
518 .
543Ilh 542 541 . »” =] N
¥ " P H‘ yo e T _
Aleutian Islands Gulf of Alaska -

Figure 1.6-2 Bering Sea and Aleutian Islands statistical and reporting areas.

Figure 1. Bering Sea and Aleutian Idands statistical and reporting areas.
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Figure 2. Gulf of Alaska statistical and reporting areas.
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1.2 Suballocation

Suballocations of TAC and PSC limits are made for biological and socioeconomic reasons according to
percentage formulas established through FMP amendments. For particular target fisheries, TAC
specificationsarefurther alocated within regulatory areas (eastern, central, western Aleutian Islands; Bering
Sea; western, central, and eastern GOA) among management programs (open access or community
development quotas [CDQ] program), processing components (inshore or offshore), specific gear types
(trawl, non-trawl, hook-and-line, pot, jig), and seasons according to regulations 50 Code of Federal
Regulations (CFR) 679.20, 50 CFR 679.23, and 50 CFR 679.31.

Suballocations of TAC to the various gear groups, management areas, and seasons are made according to
regulation-driven formulas or, for discretionary allocations, according to Secretary of Commerce-approved
specifications. The National Marine Fisheries Service (NMFS or National Oceanic and Atmospheric
Administration [NOAA] Fisheries) usesin-season management authority to open and close thefisheries (50
CFR 679.25). The entire TAC amount is available to the domestic fishery (50 CFR 679.20). The gear
authorized in the federally managed groundfish fisheries off Alaskaincludestrawl gear, fixed-gear, longline
gear, pot gear, and non-trawl gear (50 CFR 679.2 Authorized Fishing Gear). TAC isallocated amongst these
gear types, and specific allocation by gear types varies by target fishery and region.

1.3 Apportionment to Total Allowable Catch Reserves and Community Development
Quota
TAC Reserves

A groundfish reserve is established at the beginning of each fishing year. This reserve amount of TAC is
egual to the sum of 15 percent of each target species and the other species TAC in the BSAI Pacific cod,
flounders and other speciesinthe GOA. ThisTAC reserveisset aside by the NPFMC prior to the beginning
of thefishing year. Thisreserveisused for; (NPFMC 2002a):

1. Unexpected expansion of the domestic fishery.

2. Correction of operational problems of the domestic and foreign fishing fleets, promoting full and
efficient use of the groundfish resources.

3. Adjustments of species TACs according to the condition of stocks during the fishing year.
4. Apportionments.

ThisTAC reserveisnot designated by speciesor speciesgroups and will be apportioned to thefishery during
the fishing year by the Regiona Administrator of NOAA Fisheries (NPFMC 2002b). The Regional
Administrator will determine the appropriate amounts and species for allocation, consistent with the most
recent stock assessmentsof theindividual resource conditions unless socioeconomic concernsand/or specific
fishery operational problems are determined to dictate otherwise (NPFMC 2002b). The Regiona
Administrator may also withhold reserves for conservation reasons.
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CDQ Allocation

Of thetotal TAC, the CDQ Program in the BSAI is alocated 10 percent of the allowable catch for pollock;
7.5 percent of al other groundfish, except 20 percent of fixed gear allocation for sablefish; and 7.5 percent
for prohibited species (50 CFR 679.31). The rest of the TAC is then apportioned to directed fishery or
bycatch reserve according to spatial and temporal management measures that apply.

14 Harvest Specificationsand Initial Total Allowable Catch Allocation

The fishing year coincides with the calendar year, January 1 to December 31 (50 CFR 679.2 and 679.23).
Depending on the target species’ spatial alocation (detailed below in the fisheries descriptions), additional
specifications are made to particular seasons (quarters of the year or combinations of quarters) within the
year. Fisheries are opened and closed by regulatory announcement. Closures are made when in-season
information indicates the apportioned TAC or available PSC has been or will soon be reached, or at the end
of the specified season if the particular TAC has not been taken (50 CFR 679.25).

Rules to establish harvest specifications are required for harvest in these federal groundfish fisheries to
resumefrom onefishing year tothe next. Specifying TAC and PSC limitsfollowsthefishery regulation rule-
making process. To conform with rule-making requirements, three separate rules are published per
management area, per year. The published rules are, sequentialy, 1) proposed specifications, 2) interim
specifications, and 3) final specifications. Thisthree-part processhasbeenin place, withvariousrefinements,
since implementation of the FMPs. The process is explained in more detail below and in Appendix F-1,
TAC-Setting Process qualitative assessment.

Proposed Specifications

Proposed acceptable biological catch (ABC), TAC, and PSC? specifications are typically recommended by
the NPFMC at its October meeting and published in the Federal Register (FR) for public review and
comment. The recommendations are based on the preliminary Stock Assessment and Fishery Evaluation
(SAFE) reports prepared by the NPFMC’s GOA and BSAI Groundfish Plan Teams during and subsequent
totheir September meetings. Any new dataon stock level s obtained from the previous summer’ ssurveysare
generaly not yet in auseable form; therefore, the proposed specifications are based on previous year’ s data.
At their 2002 September meeting, the plan teams recommended using a new approach for proposed
specifications. This new approach used the 2001 SAFE Report model projectionsfor 2003 preliminary and
interim specificationsfor groundfish stocksat Tier 3 or above and incorporated updated 2002 catch estimates
rather than assuming that the catch is equal to the ABC asin previousyears. Thisprocedureismoreinline
with the intention to recommend preliminary and final specifications most likely to approximate the fina
specifications that will be recommended in November.

2BSAI crab and herring and GOA halibut only; BSAI PSC limits for halibut and salmon are established in regulations (50
CFR 679.21)
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Occasionally, given evidence of imminent population changes, recent data may be used to recommend
proposed specifications (which may be different from the previous year’s data). For example, in 2002,
exploratory model resultsfor GOA pollock using recent Shelikof survey dataindicated acontinuing decline
of adult pollock. However, the model fit to the survey data at this time was poor and the model was unable
to match the steep decline indicated by the survey results. While thiswas only a preliminary indication of
stock decline, the stock assessment author was concerned regarding the stock status. At the October NPFMC
meeting, the Scientific and Statistical Committee (SSC) concurred with the stock assessment author’s
recommendation and established the preliminary ABC asarollover of the previousyear’ s ABC for pollock.
Thisrepresented amore conservative preliminary ABC than would have been recommended based upon the
newly approved procedure in establishing preliminary ABCs. Preliminary SAFE reports are incorporated
into the environmental analysis accompanying the proposed specifications rule.

Interim Specifications

Interim TAC specifications are mathematical determinations using the proposed specifications according to
implementing regulations 50 CFR 679.20(c)(2). These regulations authorize one-fourth of each proposed
interim total alowable catch (ITAC) and apportionment thereof, one-fourth of each PSC allowance, and the
first seasonal allowance of GOA and BSAI pollock and BSAI Atka mackerel to bein effect on January 1 on
aninterim basisand to remain in effect until superceded by final specifications. NMFS publishestheinterim
specificationsinthe FR assoon as practicabl e after the October NPFM C meeting. Thereare someexceptions
to setting interim specifications in this manner. For instance, retention of sablefish with fixed gear is not
currently authorized under interim specifications. Further, existing regulationsdo not providefor aninterim
specification for the CDQ non-trawl sablefish reserve or for an interim specification for sablefish managed
under the individual fishing quota (IFQ) program.

While interim specifications are superceded by final specifications, depending on the stock, the interim
specification can be used to specify the TAC for thefirst seasonal allocation. Depending upon the timing of
final specifications and the fishery, the entire allotted TAC can be taken before the final specifications
supercede the preliminary specifications. Thus, if preliminary specifications are set too high or too low, it
can severely impact the fishery in the first season.

In the case of the 2002 GOA pollock, the preliminary specifications were recommended as if the stock
showed an increased decline at the time of final specifications. With theregulatory systemin place, theentire
resulting Season A interim TAC could have been taken before the final TAC, based on the most recent data
that wasin place. In some casesif the preliminary (and then interim) specification istoo high compared to
the final specification, this could result in the overfishing of a stock during the first seasonal allocation.

Final Specifications

Final TAC and PSC specifications are recommended by the NPFMC at its December meeting. The
recommendations are based on SAFE reports prepared by the NPFMC’s GOA and BSAI Groundfish Plan
Teams during and subsequent to their November meetings. Final SAFE reports are incorporated into the
environmental analysis accompanying the final rule (NMFS 2003a).
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NOAA Fisheriespackagesthe NPFM C recommendationsinto proposed or final rule specification documents
and forwards them to the Secretary of Commerce for approval. Secretarial approval of final specifications
usually occursby March for the subject fishing year. Upon approval, the new TAC specificationsreplace the
preliminary TAC specifications (50 CFR 679.20(c)(3)).

Thereisprogress underway towards revising the TAC-setting process under Amendments48/48. Under the
current process there may be inadequate time allotted for the public to comment on the proposed
specifications prior to the start of the fishery. (Under consideration are alternatives to the current process:
publishing final specifications based on two-year stock projections; issuing specifications every two years,
and changing the start of the fishing year from January to July.) Additional proposed alternatives may also
be considered depending upon a legal assessment of their adequacy in satisfying the requirements of
Administrative Procedure Act. Final action on these amendments should be taken by the NPFMC in April
or June, 2003.

15 I n-Season M anagement

While TACs are established by the NPFM C based upon the best biological, ecological, and socioeconomic
information available, circumstances arise on occasion whereby new information or data relating to stock
status may become available and established harvest quotas or limits may need to be adjusted. These
adjustments are accomplished by the NOAA Fisheries Regional Administrator in consultation with the
agency’s in-season management staff. Using all available information, the Regional Administrator may
extend, open, or close fisheriesin any or part of aregulatory area, or restrict the use of any type of fishing
gear in order to conservetheresource. The Regional Administrator may also change any previously specific
TAC or PSC limit if such are proven to be incorrectly specific on the basis of the best available scientific
information on biological stock status (NPFMC 2002b).

In-season adjustments may be necessary to prevent either the overfishing of any species or stock of fish
(including those for which PSC limits are set) or the harvest or closure of any groundfish TAC or PSC limit
that may have been improperly specified (NPFMC 2002b). The Regional Administrator must first consider
the least restrictive adjustments to the fishery in his or her choice of management responses to potential
overfishing. The order in which the Regional Administrator must consider in-season adjustmentsto prevent
over-fishing are specified as 1) any gear modification that would protect the speciesin need of conservation
protection but which would still allow fisheries to continue for other species; 2) atime/area closure which
would allow fisheriesfor other speciesto continuein non-critical areas and time periods; and 3) total closure
of the management area and season (NPFMC 2002b).

1.6 Historical Summary of Major Fishery Management Plan Amendments
Establishing Current Spatial/Temporal Management M easur es

Thereis along history of enacting measures for spatial and temporal management of TAC and gear and
fishery alocationsinthe BSAI and GOA fisheries. The FMPswereinstitutedin 1978 and 1981, respectively,
and both the original FMPs as well as many subsequent amendments have dealt sequentially with time and
area restrictions as needs have arose. The following provides a brief list of many of these amendments,
which wereinstituted to respond to aspecific problem, and have subsequently evolved over time. Thisisnot
acomprehensive list of every amendment that had an allocative result, but synthesizes many (together with
some additional regulations) that set the stage for the spatial and temporal management as it is currently
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pursued. The amendments are listed with their initial rationale as stated in their respective environmental
impact analyses. An attempt is made to discussfirst the BSAI amendments and then the GOA amendments.
Although they are often discussed together in the FM Ps, in some instances they are discussed as combined
amendmentsinthetext. Theactual cumulativeimpacts of theamendmentsare not given here, only theintent
of each individual amendment. More information on the cumulative impacts of these amendments may be
foundin Section 4.5.10 under Alternative 1. Most FM P amendmentswere multi-purposeintheir intent, thus
not all aspects of the amendments are discussed here. The emphasis is on the spatially and temporally
relevant aspects of each amendment.

BSAI Amendment 11, implemented in 1987, enacted a split-season apportionment of Joint Venture (JV)
pollock vessels. Thisamendment had both socioeconomic aswell as conservation rationalebehindit. 1t was
an early amendment to the FM Pto reduce the competitive di sadvantage pl aced on domesti c annual processors
(DAP). Thisamendment also changed policy by prohibiting roe-stripping and reduced the concentration of
the pollock harvest during the winter spawning season. While there was limited data at the time on the
spawner-recruit relationship for pollock, there was a general consensus that prudent management by the
NPFM C would require somelimit on the harvests on spawning aggregationsto alleviate therisk of reducing
the stock’ s reproductive capacity. From an economic standpoint, it was more beneficial to the domestic
industry to have exclusive accessto the grounds during one month of spawning season. Thisamendment was
limited to two years, in order for proper evaluation of the stock status and regime.

BSAI Amendment 12a, implemented in 1989, replaced Amendment 10 and revised the PSC limits for crab
and halibut. Under this amendment, PSC limits were alocated among flatfish and other fisheries.
Amendment 16 modified Amendment 12aby allowing for seasonal apportionments of the PSC caps, aswell
asby adding the DAProck sole, DAP sabl efish and turbot fisheriesto those fisheries already managed under
the PSC caps. This allowed for greater flexibility in managing bycatch more equitably and efficiently.

BSAI Amendment 13, implemented in 1990, allocated sablefish by gear type, dividing the TAC into fixed-
and trawl-gear alocations for the Bering Sea (50/50) and Aleutian Islands (75/25). This amendment also
established a procedure to set annual fishing seasons by regulatory amendment. The administrative aspect
of thisamendment wasinstituted to allow the NPFM C to respond moreefficiently to anincreasingly complex
suite of management options that effect the timing of the variousfisheries. Inthe GOA, thisadministrative
procedure was established by Amendment 18. Amendment 13 also clarified the Secretary’ sauthority to split
or combine species groups within the target species management category by a framework procedure.

BSAI Amendment 14, FMPimplementedin 1991, set forth aseasonal allowance schedulefor pollock. While
the impact of concentrated fishing on the stocks during spawning season was still unknown, it was deemed
precautionary to mitigate against possible impacts by spreading out the pollock catch over a number of
seasons. Pollock seasons were divided into roe-bearing and non roe-bearing seasons, with the percentage of
the TAC allocated to each, determined during the annual TA C-specifications process.

BSAI Amendments 16a and 17, implemented in 1991 and 1992, respectively, again dealt with the BSAI
pollock fishery. Amendment 16a specified the alocation of pollock TAC to bottom trawl in order to control
crab and halibut bycatch. Amendment 17 established the Bogoslof Subarea District (area 518) in order to
alow for specific management of the pollock fishery in thisregion during theroe season. The Bogoslof area,
the new reporting area 518, was established as the section of area 515 west of 167 West longitude in order
to allow for aseparate TAC for pollock in thissmaller region. Theremainder of area515 was designated as
thenew area519. Thisareadoesnot have aseparate TAC for pollock and isinstead combined with the other
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reporting areasto make up the Bering Seaareafor TAC allocation. The seasonal closuresaround theWalrus
Islands were aso permanently established under this amendment and occur from April 1-September 30.

BSAI Amendment 19, which supplemented Amendment 16, was implemented in 1992. This amendment,
among other things, delayed the start of all trawl fisheries until January 20 with the exception of flatfish,
which would begin May 1. This was done to address the high amounts of salmon bycatch and to address
problemswith bycatch in the pollock roefishery aswell asto reduce average bycatch ratesfor halibut. Also
under this Amendment 19, alocations of PSC limits were respecified by more specific trawl fisheries and
groups. Thisalowed for increased equity and accountability asthe “ other trawl” fisherieswould also close
down when their limit wasreached. Prior tothat, only bottom trawl pollock and Pacific cod closed when the
PSC limitswerereached. Similarly, under BSAl Amendment 21, the Regional Administrator is authorized
to apportion non-trawl PSC limitsby specificfishery categories; to apportion them seasonally; and, to exempt
some non-trawl fisheries from PSC limits when appropriate.

BSAI Amendment 24, implemented in 1994, established seasonal allocationsfor Pacific cod by trimester for
longline and pot gear only. These seasons were January to May, June to August, and September to
December. This hel ped to decrease the halibut bycatch mortality. Amendment 46 further decreased bycatch
mortality by allocating Pacific cod across gear types.

BSAI Amendment 28, implemented in 1993, divided the Aleutian | land management areaiinto threedistricts
for spatially allocating TAC (Figure 1). Thesedistrictsare east (area541), central (area542), and west (area
543). Thisspatia division of the Aleutian | landsinto threedistrictsallowed for harvesting of potential TAC
for species exhibiting limited movement (i.e., Atka mackerel) while mitigating against the potential for
localized depletion.

BSAI Amendment 53, implemented in 1998, allocated shortraker/rougheye rockfish between the trawl and
non-trawl gear sectorsin the Aleutian Islands. Prior to thisamendment, excessive bycatch of shortraker and
rougheye in the Pacific ocean perch and Atka mackerel trawl fisheries would close those fisheries.

Inthe GOA, theinitial FMP established five statistical areas over which the optimum yield was apportioned
(Figure 4 Original 5 Areas). Under GOA Amendment 4, this was decreased to three in order to aleviate
operational problemswith maintaining these areas. These areaswere named the western, central and eastern
regulatory areas (Figure 2). Creation of the present day SEO/EY AK District areaand WY AK District area
was accomplished through a combination of four subsequent amendments. Amendments 8, 11, 14, and 22.
Under Amendment 8, the eastern GOA was subdivided into three different districts: Y akutat, SEO (outside
3 miles), SEI (inside 3 miles). Thiswas done to prevent localized depletion of sablefish. This amendment
aso redistributed the other species category GOA-wide (from distribution over management areas due to
insufficient dataavailable for management at smaller spatial scales), and established a non-specified species
category.

GOA Amendment 11 further subdivided the Y akutat District into EY AK and WY AK Districts. Thiswas
donein order to better manage sabl efish stocks by encouraging fishermen to extend their efforts over awider
area. Catch reporting in each district would enable more conservative management of local stocks. Under
thisamendment the area between 137° to 140°W was called the EY AK District (area 68) and 140° to 147°W
isWYAK District.
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GOA Amendment 14 defined a new regulatory district for better managing DSR (Figure 5). This new
regulatory district was called CSEO District, located between 56°W and 57° 30'W. Amendments 17/22
collectively established a separate statistical area around the area of Bogoslof Island in BSAI, established
closures around the Walrus I lands in northern Bristol Bay in BSAI and rescinded GOA statistical area 68,
EYAK District. Area 68 was not deemed necessary for fishery conservation and management and was
therefore imposing unnecessary record keeping and recording costs. Practically NOAA Fisheries had been
managing the two districts, EYAK and SEO as a single, combined district since 1984. In 1987, asingle
harvest quota was established for these combined districts (52 FR 785, January 9, 1987).

GOA Amendment 22 simply formalized this by rescinding area 68 and making East Y akutat and southeast
Outside a single, combined district for record keeping and recording purposes (Figure 5).

GOA Amendment 58 in 1998 prohibited trawling in the eastern GOA, in waters east of 140°W longitude.
Thistrawl closure in the eastern GOA was instituted to preserve the small vessel fixed-gear fishery in this
SEO region while the License Limitation Program (LLP) was being instituted in the GOA and BSAI. The
closureal so protectsvulnerabl e rockfish stocks, which were seento concentrateinthisarea. Duetothistrawl
closure, the ABC for northern rockfish in the eastern Gulf is combined with that of other slope rockfishin
the West Y akutat District.

Amendments 16/21 (BSAI 16/GOA 21) providearange of changesto the FM Psincluding modified crab and
halibut bycatch management measures in the BSAI as well as the establishment of interim groundfish
specifications. Crab and halibut bycatch management measures established in Amendment 12a were
modified by apportioning PSC capsto additional fisheries; DAP rock sole and DAP deepwater sablefish and
turbot, apportioning PSC caps seasonally, and providing for the imposition of sanctions on vessels with
excessively high bycatch rates. The seasonal apportionment of PSC caps exerts the most significant spatial
and tempora measure here; as once seasonal alocations of PSC caps are reached, these fisheries can be
closed. Thisisdiscussed further under Section 3.5.1 of the Programmeatic SEIS. These amendments extend
25 percent of the proposed TAC specifications, made at the September meeting, into the new fishing year
until superseded by publication of the final specifications. This process of interim specification has been
described in Appendix F-1, TAC-Setting Process qualitative assessment.

Steller sea lion protection measures have been implemented in a variety of forms since 1992. Current
measures were implemented by emergency rule in 2002, and by final rule in 2003, in order to avoid the
likelihood that the groundfish fisheries off Alaska will jeopardize the continued existence of the western
distinct population segment of Steller sealions or adversely modify itscritical habitat (FR January 2, 2003).
These measureswereimplemented through regulations and thus are not amendmentsto the FMPs. Thereare
several measures which pertain to the spatial and temporal management of groundfish fisheriesin the BSAI
and GOA, specifically with respect to the management of the prey species pollock, Pacific cod, and Atka
mackerel. Themeasureswith spatial and temporal TAC management aspects are discussed bel ow; however,
thefull listing of al the protection measures, including all relevant closures, are discussed elsewherein this
document.
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(CSEO), and south-southeast Outside sections (SSEO), which comprise the southeast
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Inside (SSEI) ar eas are managed entirely by Alaska Department of Fish and Game.

Source: O’'Connell et al. 2002.
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Spatial and temporal TAC management measuresfor Steller sealion protection areimplemented inthe BSAI
subareas and the GOA. Inthe Aleutian Island subarea, these measures include the apportionment of pollock
to two seasons (40:60 percent to each), TAC apportionment by season and gear for Pacific cod, gear-specific
arearestrictions which alternate with the Atka mackerel fishery in critical habitat in waters west of 178°W.
longitude, and a critical habitat harvest limit for Atkamackerel in waters west of 178°W longitude. Inthe
Bering Sea, the measures include two seasons for pollock apportionment (40:60 percent in each), with an
added restriction that no morethan 28 percent of the TA C betaken fromthe Steller sealion conservation area
(SCA) before April 1, and Pacific cod TAC apportionments by season and gear. Inthe GOA, the measures
includethe apportionment of pollock evenly among four seasonsand the apportionment of Pacific cod among
two seasons (60:40 percent in each), as well as gear- and area-specific restrictions.

The combination of all of these and other amendments and regulatory changes sets the stage for the current
spatial/temporal management of TAC. Many amendments build upon and modify previous ones. Itisa
complex system which also varies by region and by individual target species. Allocations and in-season
management decisions are based on the best available science; however, they are also limited in the amount
and depth of data available.

1.7 Challengesin Seasonal Distribution and Apportionment of Target Species

Each year during the stock assessment process when the plan teams for the BSAI and GOA meet to discuss
the status of individual stocks and make recommendations for future management, there are issues raised
regarding the spatial and temporal distribution of different stocks. The decision-making process for how
stocks are managed spatially and temporally is based both upon the level of biological concerns and
information available as well as socioeconomic concerns. There are levels of decisions made within each
stock assessment regarding the technique used to allocate stock biomass (e.g., average over five surveys or
5 years of surveys). Theseindividua stock assessment decisions are based upon the range of assumptions
made about stock viability, seasonal movement, spatial distribution annually and seasonally, and the statistical
means used by each stock assessment author in addressing theseissues. For avariety of reasons based upon
availability of information, different speciescharacteristicsand individual author preference, stock assessment
authorsusedifferent methodsfor estimating spatial distribution of stocksacrossmanagement areas. Decisions
are made based on the number of years of survey dataavailable and recent catch information. The degree of
averaging can also vary by the amount of information available to a stock assessment author, with more
sophisticated means used as additional stock information becomes available.

Two examples are provided below of the challenges faced in spatially and temporally allocating TAC
amongst management areas for two different stocks: GOA pollock and BSAI rockfish. Thesetwo examples
provideinsight into the management challenges faced by stock assessment scientists and fisheries managers
in the spatial and temporal management of TAC. For GOA pollock, the concern lies with how to best
approximate seasonal migration amongst areasin the absence of seasonally explicit spatial information. For
the BSAI rockfish example, the concerns are whether or not to spatially allocate amongst smaller areas, and
the inherent management and accounting problems inherent in doing so. Additionally, in the discussion of
the current management of individual stocks (Section 4.5.1 under Alternative 1) information islisted for the
spatial/temporal alocation schemefor each stock assessment, with critical differencesdiscussed asnecessary.
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GOA Pollock

GOA pollock is spatially apportioned amongst the regulatory areas. western, central, and eastern. The
relative spatial allocation amongst areas is intended to approximate the relative proportion of the surveyed
biomassin theseregions. Since 1992, pollock TAC has also been seasonally apportioned in these areasin
order to reduce impacts on Steller sea lion (Dorn et al. 2002). The TAC is apportioned spatially and
temporally amongst these three management areas. Since 2001, four seasons were established to implement
the Steller sea lion Protection Measures in the central and western GOA. These seasons begin on January
20, March 10, August 25, and October 1, with 25 percent of the total TAC allocated to each season. Both
single species and ecosystem considerations provide the rationale for TAC apportioning, such that
apportioning the TAC will spatially distribute the effects of fishing on other pollock consumers (i.e., Steller
sea lions) and reduce the intensity of any adverse effects. Also, from a single-species perspective, TAC
apportionment assures that no small component of the stock experiences higher mortality than any other
(Dorn et al. 2002). While no sub-stock units have been identified yet in the GOA, it would be more
precautionary to manage for their existence. Thus, if sub-units are identified, they are not subject to
specificaly high mortality. This potential protection of sub-stock unitsis particularly important during the
spawning season when they are spatialy separated (Dorn et al. 2002).

The Steller sealion Protection M easures areintended to apportion the pollock TAC based upon the seasonal
distribution of biomass, and thus reduce the potential impact of fishing on these endangered sea lions.
However, itisimportant to recogni zethat apportioning TAC based uponinaccurate or inappropriate estimates
of biomass distribution could have adverse impacts both on the pollock population as well as on the species
that prey upon pollock (Dorn et al. 2002). For thisreason, considerationispaid to the apportionment scheme
for all stocks and especially for spatial and temporal allocation of pollock.

Because pollock undergo an annual migration between summer foraging habitats and winter spawning
grounds, the biomass distribution in each areawill change seasonally. The apportionment scheme needsto
reflect this. However, since surveying effort has been concentrated during the summer months and prior to
spawning in late winter, the timing of this migration is not well understood (Dorn et al. 2002). Thereis
extensive summer survey information, but limited winter survey information, with surveys concentrated
primarily in the Shelikof Strait spawning grounds. Dorn et al. (2002) recommended an apportionment
scheme that attempts to synthesize and best use the available limited information on the summer and winter
pollock distributions and the timing of the migration to and from spawning areas.

Apportionment Scheme

Thisapportionment scheme uses aternary plot to show the seasonal distribution of walleye pollock biomass,
and the distribution between areasfor summer and winter (Figure 6). Theternary plot isthen used to estimate
the seasonal movement between areas. Relative biomass apportionment between areas 620 and 630 has been
aparticular problem, especially during the pollock season (Section 3.5 of the Programmeatic SEIS). Previous
recommendations were based on the assumption that the pollock stock on January 20 had the same spatial
distribution as the mean distribution on the spawning grounds in mid-March. However, the experience of
the fishing fleet since 2000 in these areas suggests that this is not accurate (Dorn et al. 2002).
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Figure6. Ternary plot of the seasonal biomass distribution of walleye pollock in the Gulf of
Alaska.

Source: Dorn et al. 2002.

Three aternative apportionment strategieswere considered by Dorn et al. (2002), using relative percentages
of biomassin each areafrom the summer distribution (Option A), the winter survey distribution (Option B),
or the midpoint between summer and winter distribution (Option C). For all of these options, thedistribution
of biomassin area 610 remains the same (24.73 percent). This reflects the assumption that pollock targeted
by the 610 fishery in the pollock season are fish that will spawn in 610 (Dorn et al. 2002).

Under Option A, the relative distribution of biomass in areas 620 and 630 was 45.23 percent and 30.05
percent, respectively. This represents the distribution of biomass obtained in area 630 in the summer with
620 biomass obtained by subtraction. This distribution assumes that the migration between areas has not
begun by the start of the pollock season.

Option B results in relative apportionments between 630 and 620 of 66.46 percent and 8.81 percent,
respectively, and assumes that the seasonal migration between areas has already been accomplished. This
option is based on the relative winter distribution.
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Finally, Option C takesthe midpoint of thesetwo assumptions, giving arelative distribution of 55.84 percent
in Area620 and 19.43 percent inarea630. Thismidpoint graphically representsthe assumption that thefish
are moving from one area to another during pollock season, thus the relative distribution of biomass should
reflect neither the exact summer nor winter distribution.

At their November 2002 meeting, the plan team recommended Option C for an apportionment strategy and
the use of a4-year unweighted average to compute the survey biomass. The plan team also concurred with
the assessment author’ s recommendation that any overage or underage of pollock harvest at the end of the
pollock season be proportionately subtracted from or added to the western/central management areas based
on the estimated distribution of pollock in the C/D seasons. The plan team further recommended that data
collection efforts be increased in order to utilize the data more effectively for the actual seasonal
apportionments.

Thisexample of the strategy utilized in the GOA pollock apportionment, and the importance of recognizing
thelimited data available to choose apportionment schemes, highlightsthe inherent problems and trade-offs
inspatially and temporally apportioningindividual fisheries. For many fisheriesdataislacking or insufficient
to make decisions on seasonally spatial apportionment. As described above for GOA pollock, while some
seasonal survey dataisavailable, and thusinnovative means are being used to extrapol ate missing data, better
data at specific seasonal migration times are necessary to validate the management schemes being utilized.
Otherwise, apportionment schemes may not reflect the actual seasonal biomass distribution, and seasonal
TACs may be over- or under-harvested accordingly.

BSAI Rockfish Management

Rockfish areaslow-growing, long-lived speciesthat are particul arly vulnerabl eto over-exploitation and slow
torecover oncedriven below thelevel of sustainableyield (Leaman and Beamish 1984; Francis 1985). Thus,
rockfish management has been a continual concern for the NPFMC. Specific concerns regarding the
management of the other red rockfish complex has been under review by the NPFM C since October 2002.
Concerns raised by the NPFMC regarding BSAI other red rockfish management include:
(shortraker/rougheye rockfish and northern rockfish) reliable species identification within the
shortraker/rougheye rockfish species group, the apportionment of this species group TAC among the Bering
Sea subarea and the three Aleutian Islands subarea districts, and concerns regarding the overfishing level
(OFL) and ABCsfor northern rockfish by management area.

Pacific ocean perch rockfish species complex has been continually changing as different species groups are
moved into separate species categories and more information becomes available. Specifically, the other red
rockfish complex currently contains shortraker/rougheye rockfish and northern rockfish after the movement
of sharpchin rockfish to the other rockfish complex in 2002. Currently, separate TACs are established for
the BSAI management areas; however, the OFL pertains to the region as awhole.

The BSAI Groundfish Plan Team recommended in both 2000 and 2001 that a single BSAI-wide ABC be
applied for each species of the other red rockfish complex, partitioned by management area according to
recent survey biomass estimates (Reuter and Spencer 2002). While the NPFMC adopted this
recommendation, it was hindered by the inability of observersto identify shortraker and rougheye rockfish
to specieslevel. The observer program implemented a number of changes aimed at increasing the ability of
observers to identify shortraker and rougheye rockfish to the species level. Currently, shortraker/rougheye
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are still treated as a complex. Improvements in observer identification should allow single-species ABC
determinations in the future.

Additional Shortraker/Rougheye Management Concerns

The OFL and ABC for shortraker/rougheye is established for the BSAl and TACs are applied to the two
subareas. There have been concerns raised that the Aleutian subarea should be apportioned by individual
regulatory areato prevent the possibility of localized depletion. In 1997, the ABC for shortraker/rougheye
in the Aleutian Islands was reached. Thus, to prevent overfishing of the complex, specia reporting
requirements were implemented, some fisheries were closed and other groundfish catch foregone. The
estimated catch in 1997 was only 207 metric tons (mt) less than the OFL of 1,250 mt. In 1998, the NPFMC
recommended and NOAA Fisheries implemented a revision of the maximum retainable bycatch (MRB) of
thiscomplex. Shortraker/rougheyewas separated asaspeciescategory for MRBs(previously it wasmanaged
under “other red rockfish”) and retention was limited to 7 percent of deep water species and 2 percent of
shallow water species.

Since October 2002, the NPFMC has been considering apportioning the shortraker/rougheye TAC in the
Aleutian Islands subarea by individual districts, following public interest in this apportionment. The catch
in 2002 by subarea did not show a disproportionate catch by subarea (NMFS 2002). This may be because
the primary targetsfor trawl gear (Atkamackerel and Pacific ocean perch) arealready apportioned by subarea
in the Aleutians.

There are ramifications for management of apportioning the TACs by subareas in the Aleutian Islands for
shortraker/rougheye. These problemsincludethe potential changein the distribution of target speciesin the
subareas and, thus, the chance for premature closures of these fisheries, and the increased complexity of
inseason management measures on thissmaller management scale (NMFS 2002). If thedistribution of target
fisheries or shortraker/rougheye abundance change significantly, the relative catch may also change in and
among the subareas. Thiscould result in the subarea-specific TAC being exceeded for shortraker/rougheye,
requiring that this be given as prohibited species status and that any future catch be discarded. Given the
difficulties of managing species complexesthat are caught incidentally on such asmall scale, it may require
that management prohibit retention of shortraker/rougheye on a preemptive basis rather than waiting on
current inseason data.

Northern Rockfish M anagement

Northern rockfish have also been a concern for fisheries managers particularly regarding the reliability of
stock biomassinformation for northern rockfish stocksinthe EBS and Aleutian Islands. Unreliable biomass
estimates can |ead to under- or over-fishing of stocks by management areaand trigger inseason management
measures to close fisheries. Under Tier 5 management, the biomass estimates for the northern rockfish
complex relies solely on survey biomass estimates. In December 2002, the SSC set the northern rockfish
stock in the EBS in Tier 6 as a precautionary measure due to unreliable stock biomass estimates. This
resultedinahigher ABC but alower OFL by regulatory areathan wasrecommended by the stock assessment
authors. A lower OFL puts many Bering Sea fisheries at risk of premature closures should the OFL be
exceeded. The NPFMC, following information presented by the Alaska Fisheries Science Center (AFSC)
scientists, as well as a report from the SSC, revised its 2003 northern rockfish TAC specifications by
combining the BSAI ABCsand OFLs. Morereliable information on northern rockfish biomassis necessary
before this complex can be managed more effectively.
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BSAI Rockfish Management Summary

The difficulties with BSAI rockfish management are related to the uncertainty in biomass information for
each stock. Some specific concerns with acquiring reliable biomass estimates include the problems
encountered with trawl survey gear and the general design of these studies. There aretwo primary problems:
one relates to the inadequate sampling of rockfish habitat, and the second to the disproportionate sampling
of biomass. Rockfish habitat is particularly difficult for trawl gear to sample as it is rocky and often the
bathymetry istoo rugged for most gear. Thus, difficult areas are not sampled, and rockfish biomassin these
regions may be underestimated. Rockfish can also be patchily distributed in particular habitat types, thusif
asurvey catcheslarge concentrations of rockfish in habitats that constitute asmall fraction of overall strata,
then the area-swept estimate would overestimate biomass. Conversely if the trawl survey misses patches of
rockfishthenit will underestimate biomass. Disproportionate over-sampling and under-sampling of rockfish
patches would be exacerbated by inadequate sample sizeleading to large interannual variability in estimated
biomass levels. More information on these problems and some on-going work to improve surveying of
rockfish can be found in the Discussion Paper on Rockfish Research and Management, by the Rockfish
Working Group (NMFS 2003b).

Spatial and temporal management of TAC is dependant upon the amount of available information on stock
biomass and distribution. As mentioned in the sections above, the available data impacts management in a
variety of ways, from the necessity of making assumptions regarding seasonal migration between areas for
GOA pollock, to the ability to apportion rockfish on smaller spatial scales. Accurate management on small
spatial and temporal scales requires specific data on each individual stock. However, in the interest of
precautionary management, apportionment decisions are made on the best avail able science and vary across
each stock. As current management practices show, stocks are managed on different spatial and temporal
scales depending upon their perceived vulnerability to overfishing, socioeconomic concerns within the
fishery, and the availability of scientific information on the stock.
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Section 2 Analysisof Alternatives

The following four policy aternatives are under consideration by the NPFMC:

Alternativel

Alternative2

Alternative 3

Alternative4

Continue M anagement Under Existing (Updated) Policy: Under thisalternative, the NPFMC
would continue to manage the groundfish fisheries based upon the present conservative and
risk-averse policy. This policy assumes that fishing results in some adverse impacts to the
environment and that, as these impacts become known, mitigation measures will be
devel oped and appropriate FM P amendments will beimplemented. The approach would be
to continuethe current strategy which reliesupon spatial and temporal management of stocks
according toindividual stock concernsaswell asinteractionswith other species(i.e., Steller
sea lions) on a stock-by-stock basis and in consideration of such additional factors as
bycatch, socioeconomic concerns, scientific data availability, and an assessment of the
vulnerability of individual stocks.

L essPrecautionary Management Policy: A less precautionary management policy (i.e., more
aggressive harvest policy) would be implemented based upon the concept that the present
policy is overly conservative and that higher harvests could be taken without threat of

overfishing the target groundfish stocks. This policy assumes that fishing at the
recommended levels would have no adverse impact on the environment, except in specific
casesthat are generally known. Therewould be no changeto the current spatial and temporal

management practices. However, because PSC limitswoul d be adjusted or eliminated under
this alternative, the seasonal spatial and temporal management of target species would be
impacted.

More Precautionary Management Policy: This policy would seek to accelerate the existing
precautionary management measures through community or rights-based management,
ecosystem-based management principles and, where appropriate and practicable, increased
habitat protection and additional bycatch constraints. Under this approach, additional
conservation management measures would be taken as necessary to respond to social,
economic, or conservation needs. Additional measureswould betaken if scientific evidence
indicated that the fishery was negatively impacting the environment, not just a population
of a given species. Under this alternative, objectives and criteria will be developed for
allocating TAC in space and time. The spatial and temporal nature of some fisheries may
be impacted by reducing PSC limitsin the BSAl and GOA.

Highly Precautionary Management Policy: This policy would require that the user of the
resource demonstrate that the intended use would not have a detrimental effect on the
environment before significant fishing could be allowed. The policy, asillustrated by its
FMP framework, would be to impose very restrictive conservation and management
measures that would only be modified or relaxed when additional, reliable scientific
information became available. It would involve a strict interpretation of the precautionary
principle. Management discussions would involve and be responsive to the public, but
decreased emphasi swould be placed on industry and community concerns. More emphasis
would be placed on ecosystem concerns and principles, including the identification and
incorporation of non-consumptive use values. The overall premiseis that fishing produces
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adverse impacts on the environment, but due to alack of information and uncertainty, we
know little about theseimpacts. Under thisalternative, TAC would bedistributed onsmaller
spatial scalesfor all possible species. EBS pollock provides an example of how finer-scale
spatial (and temporal) management might be approached. The spatial and temporal nature
of some fisheries may aso be impacted by the reduction in PSC limits in the BSAI and
GOA.
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Section 3  Alternative 1. Continue Under the
Current Risk-Aver se Management Policy

Thisaternative, asillustrated by the current BSAI and GOA FMPs, would maintain the existing spatial and
temporal allocations of TAC for al stocks. Currently, there are no explicit objectives for managing TAC
gpatially and temporally. Rather, management varies according to theindividual target stocks aswell asthe
predators dependent upon these stocks (e.g., seabirds, Steller sealions, and other marine mammals). Some
stocksaremanaged at asingle spatial and temporal level, while othersare managed at avery fine spatial scale
and have multiple seasonsto dispersethefishery temporally. Generally, the ability to manage stocksat afine
gpatial and temporal scale is dependant upon the biological concernsregarding the stock itself aswell asthe
degree of scientific information available for the stock. Often decisions are made to change fishing seasons
when targeting a certain stock may cause an unacceptable level of bycatch in another stock; thus, timing of
the fishery is changed. The following is a description of how stocks are managed under the current system
and arationale for why certain stocks are managed on smaller spatial or tempora scales than others.

For all fisheries (unless otherwise noted), the fishing season for fixed gear runsfrom January 1 to December
31, and for trawl gear the season runs from January 20 to December 31. Many fisheries are further
suballocated according to seasons, with therational efor thissuball ocation varying according to theindividual
stocks. The spatial and temporal allocation schemesarelisted bel ow for each stock. If notemporal allocative
scheme islisted specifically for the fishery, then thisfishery is managed according to the fishing year only.
Spatial alocative schemes often vary by individual stocks. Important differencesin allocative schemes and
the rational e thereof are noted.

31 Gulf of Alaska Management Area

The GOA isbroken up into three management areas: eastern, central, and western (Figure 1). Theseregions
aredivided into individual statistical and reporting areas. The western GOA is completely contained within
Area610. The central GOA is made up of areas 620 and 630. The eastern GOA contains two management
areas, the WY AK District (Area 640) and the SEO District (Area 650). Amendment 58 prohibits trawling
in the eastern GOA east of 140°W. Two new subareas were created by this amendment, WY AK (147°
140°W) and EY AK/SEQ (area east of 140°W). Trawling is prohibited in the EY AK/SEO subarea.

3.2 Gulf of Alaska Stocks

The stock-by-stock description of spatial allocation schemes beginswith stocksthat are managed Gulf-wide
and proceeds on progressively smaller spatial scales to those stocks managed with separate TACs for each
regulatory area.

321 Stocks Managed Gulf-Wide

In the GOA, only Atka mackerel and the other species complex categories are managed Gulf-wide. This
indicates that for these species asingle OFL, ABC, and TAC are set for the entire Gulf region.
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Atka mackerel was separated from the other species category in 1994 through GOA Amendment 31. Since
1997, there is no directed fishery for Atka mackerel in the GOA. Instead, Atka mackerel’ s status has been
bycatch-only. The stock populationislow and believed to be vulnerabl e to fishing pressure dueto its patchy
distribution and sporadic recruitment patterns (Lowe 2002).

In the GOA there are no reliable biomass estimates of other species and no annual stock assessment. The
TAC isset at 5 percent of the total groundfish TAC and other species are managed as bycatch only.

3.2.2 Gulf of Alaska Stocks Managed in the Southeast Outside District

DSR isonly managed (and fished) in the SEO District due to the amendments to the FM P as mentioned in
the introductory sections and the restrictions on trawling from Amendment 58 to protect rockfish. For this
stock, which the NPFMC has deferred management to the Alaska Department of Fish & Game (ADF&G),
the SEO District isfurther subdivided for DSR TAC into four smaller subareas; EY AK, NSEO, CSEO, and
SSEOQ to prevent localized depletion (Figure 5). Theseareasareall part of SEO (Area650). SEI (Area659)
are those state waters adjacent to Area 650. This areais managed by the state and is further subdivided into
the north and south.

Whilethe ABC for DSR is given for the SEO area-wide, this calculation is done by summing the individual
ABCsby subarea (O’ Connell et al. 2002). For DSR, 67 percent of directed fishery quotaisallocated between
January 1 and March 15, 33 percent between November 16 and December 31. Directed fishery quotas are
set by management areaand are based on theremaining ABC after subtracting for the estimated DSR bycatch
in other fisheries. The bycatch limit of DSR during halibut fishing is equal to 10 percent of the halibut
weight. The directed fishery in 2002 was pre-empted by the halibut fishery in East Y akutat subarea. The
2003 fishery is expected to be pre-empted by the halibut fishery again.

323 Gulf of Alaska Stockswhich are Managed in Western, Central and Eastern Districts

Multiple stocksaremanaged spatially inwestern, central, and eastern districts. Pacific cod, northernrockfish,
shortraker/rougheye and thornyheads. Individual apportionment of ABC amongst areas varies by each
individual stock.

For Pacific cod, the ABC is spatially allocated amongst areas according to a calculation of the average
biomass distribution from the three most recent trawl surveys. The TAC areaalocation iswithin 1 percent
of this average biomass distribution on an area-by-area basis (Thompson et al. 2002a). For 2003, the area
alocation iswestern 39 percent, central 55 percent, and eastern 6 percent. Under measuresimplemented by
theNPFM Cto prevent potential competitionwith Steller sealions, the TAC for thefishery isdivided between
the A Season and the B Season for the western and central regulatory areas. Intheseareas, 60 percent of the
TAC will be alocated for the A Season, and the remaining 40 percent allocated for the B Season. Any
Pacific cod harvested as bycatch between the closure of the A season and the opening of the B season is
deducted from the B season apportionment.

For northern rockfish, the spatial apportionment of ABC among areas is by a weighted average based on
survey biomass and relative variability in survey estimates/survey error. For 2003, this resulted in
apportionment of 16.1 percent of the ABC in western area, 83.8 percent of the ABC in the central area, and
0.1 percent in the eastern area. The small eastern ABC for northern rockfish is combined with other slope
rockfish in the WY AK for management purposes.
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For shortraker/rougheye and Pacific ocean perch, the same method of apportionment isused asfor Northern
rockfish. In 2003, thisresultedinan ABC apportionment for shortraker/rougheyeof 13.3 percent of the ABC
inthewestern GOA, 51.9 percent of the ABC inthe central GOA, and 34.8 percent of the ABC inthe eastern
GOA.

For thornyhead rockfish, beginningin 2003, ABC will beapportioned by management area. Prior tothistime
it wasmanaged Gulf-wide; however, giventhehistorical concentration by foreign vesselsinthecentral region
(landli and Ito 1995), the stock assessment authors were concerned that this pattern of concentration may
reflect current trends as well (Gaichas and lanelli 2002). Thus, the authors recommended management of
thronyheads by region rather than Gulf-wide to avoid the potential for localized depletion due to
concentration of the fishery. Observer coverageisnot evenly distributed inthisareathusit isimpossible to
determine the relative magnitude of removalsin this region. Based upon the relative biomassin each area
from four surveys (1990, 1993, 1996, and 1999), the rel ative apportionment of biomass by management area
isasfollows, western 18 percent, central 42 percent, and eastern 40 percent.

3.24 Gulf of Alaska Stocks M anaged Spatially in Western, Central and East, WheretheEastern
District is Further Subdivided into West Yakutat and East Y akutat/Southeast Outside

Stocks which are managed spatially in western, central, and eastern districts with the eastern district further
subdividedintoWY AK and EY AK/SEQO include deepwater flatfish, rex sole, shallow water flatfish, flathead
sole, arrowtooth flounder, sablefish, other slope rockfish, Pacific ocean perch, and pelagic shelf rockfish.

Deepwater flatfish are managed separately from shallowwater flatfish for purposes of differential halibut
bycatch between the two fisheries. These fisheries are often closed quarterly as the halibut bycatch limit is
approached (Table 1). Deepwater flatfish and rex sole were closed in each quarter in 2002 (on May 24,
August 2, and October 13, respectively) to prevent exceeding the halibut bycatch limit (Turnock et al. 2002).
The shallow water flatfish fishery was closed May 15, August 5, and October 13 due to attainment of the
halibut bycatch limit.

Rex solewas split out of the degp-water management category in 1993 dueto concernsregarding the Pacific
ocean perch bycatch in the rex sole target fishery (Turnock et al. 2002). Rex sole is now managed with a
separate ABC.

Theflathead sol e apportionment was estimated by cal cul ating the fraction of the 2001 survey biomassin each
area and applying that fraction to the model-estimated ABC.

Arrowtooth flounder was separated from the flatfish assemblage by the NPFMC in 1990 for management
purposesgiven itshigh abundance and low commercial value (Turnock et al. 2002). Therecommended 2003
ABC apportionment by areaof arrowtooth flounder isestimated by cal culating thefraction of the 2001 survey
biomass in each area and applying that fraction to the total ABC.

Sablefish apportionment is currently based upon 5-year exponential weighting of the survey and fishery
abundanceindicesin weight by region. Prior to 2000 the ABC was apportioned based upon the survey data
aone; however, since 2000 the NPFM C approved an allocative scheme based upon both survey and fishery
data. Sablefishisallocated by gear type according to Amendment 14, whereby 80 percent of the quotaisto
hook-and-line gear and 20 percent to trawl gear in the western and central GOA. In the eastern GOA the
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quotais allocated 95 percent to hook-and-line gear and 5 percent to trawl gear. Amendment 8 to the GOA
FMP established the WY AK and EY AK management areas for sablefish. The sablefish fishery since 1995
isan IFQ fishery, and as such, islargely dispersed in space and time (Sigler et al. 2002).

In order to protect vulnerabl e stocks such as Pacific ocean perch, shortraker, rougheye and northern rockfish
from possible overfishing, the NPFM C divided the slope rockfish assemblage in 1991 (and again to separate
northern rockfish in 1993) into management subgroups. Each subgroup, Pacific ocean perch,
shortraker/rougheye, northern rockfish and other sloperockfishareassigned anindividual ABCand TAC and
apportioned amongst the three Gulf management areas based on the distribution of exploitable biomass
(Heifitz et al. 2002). Amendment 58 prohibited trawling in the eastern GOA areain waters east of 140°W
longitude. Most slope rockfish are caught exclusively with trawl gear. In order to not concentrate fishing
effort for rockfish between 140° and 147°W longitude, the NPFM C subdivided thisareain 1999 into subareas
(WYAK (between 147° and 140°W) and EYAK/SEO (east of 140°W) with separate ABCs and TACs
assigned to these subareas for Pacific ocean perch and other slope rockfish subgroups (Heifitz et al. 2002).

The pelagic shelf rockfish assemblage is comprised of dusky, widow, and yellowtail rockfish with the ABC
computed separately for each and then summed for a Gulf-wide ABC for the entire assemblage. ThisABC
is then apportioned spatially by weighting the biomass according to the three most recent trawl surveysto
compute biomass by area, yielding a percent distribution of approximately 9 percent in the western area, 63
percent in the central area, and 27 percent in the eastern area (Clausen et al. 2002).

3.25 Gulf of Alaska StocksM anaged Spatially in Wester n, with Central Subdivided Further into
Area 620, Area 630 and Eastern Districtswith East Subdivided intoWest Y akutat and East
Y akutat/Southeast Outside

Pollock isthe only fishery in the GOA which is managed with separate TACs by individual reporting areas
in the central regulatory area (i.e., 620 and 630). Since 1992, GOA pollock has been apportioned spatially
and temporally to reduce impacts on Steller sealions (Dorn et al. 2002). The objective of the apportionment
scheme is to alocate the TAC to management areas according to the relative distribution of the surveyed
biomass. Four seasonswere established in 2001 to implement the Steller sealion Protection Measuresin the
central and western GOA. These seasons begin on January 20, March 10, August 25, and October 1 with 25
percent of thetotal TAC allocated to each season. Specific allocations amongst spatial areas (610, 620, and
630) are estimated according to the seasonal biomass distributions in these regions from the groundfish
surveys. Information on the problems inherent in seasonally apportioning the Gulf pollock fishery have
aready been discussed above. Inthe eastern regulatory area, pollock isnot divided into seasonal allowances.

3.3 Bering Sea and Aleutian Idland Stocks

Thestock-by-stock description of spatial all ocation schemes beginswith stocksthat are managed BSAI-wide
and proceeds on progressively smaller spatial scales to those stocks managed with separate TACs for
individual regulatory areas as specified.

331 Bering Sea and Aleutian Idlands Stocks Managed Bering Sea and Aleutian Idlands-Wide
The following stocks are managed BSAI-wide, indicating that the stock is managed as asingle ABC, OFL

and TAC betweenthe BSAI areas. Pacific cod, yellowfin sole, arrowtooth flounder, rock sole, flathead sole,
Alaskaplaice, other flatfish, squid, other species.
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The Pacific cod fishery has been temporally dispersed across three seasons in 2001 and 2002, in an attempt
to mitigate for possible impacts on Steller sealions. These seasons are January through May, June through
August and September through December (Thompson and Dorn 2002). Gear-specific TAC apportionments
are established for these seasonsand acrossall gear types. Bycatch of crab and halibut often cause the Pacific
cod fisheriesto close prior to reaching the TAC.

Theyellowfin solefishery is constrained seasonally by the PSC cap for the halibut fishery aswell asthered
king crab bycatch allowance. In 2002, the fishery was constrained twice for closures due to attainment of
the halibut PSC cap (from May 11-21 and June 15-30) and Zone 1 was closed on May 21, 2002 for the
remainder of theyear to prevent exceeding the 2002 bycatch allowancefor red king crab intheyellowfin sole
target fishery (Wilderbuer and Nichol 2002).

Therock solefishery inthe BSAI isalso closed periodically dueto bycatch restrictions. 1n 2002, Zone 1 was
closed from 2/22 to 12/31 due to exceeding the red king crab cap. The BSAI was closed for the following
time periodsafter exceeding thefirst two seasonal halibut capsand theannual halibut allowance, respectively:
March 1 through April 4, April 20 through July 1, July 29 through December 31 (Wilderbuer and Walters
2002).

Flathead sole was contained in the other flatfish assemblage prior to 1994. After thistime it was separated
out of that assemblage and assigned its own ABC, in order to comply with arequest by the NPFMC and to
comply with the change in the directed fishing standardsto allow for improved retention of flatfish (Spencer
et al. 2002).

Prior to 2002, Alaska plaice was managed as part of the other flatfish complex. Starting in 2002, it isbeing
managed separately under itsown ABC and TAC. Liketheyelowfin soleand rock solefisheries, the Alaska
plaicefishery and the other flatfish fishery have also been closed due to the bycatch of halibut and a portion
of the EBS has been closed in 2002 due to exceeding the red king crab bycatch allowance (Spencer et al.
2002).

Theother speciescomplex inthe BSAI iscurrently managed based on Tier 6 criteria. Since 1999, discussions
with the Plan Teams, SSC, and NPFM C have focused on better management of the other species complex.
Separate ABC estimates have been proposed for squid and the remaining other species complex. Currently,
the ABC for other speciesis managed as asingle ABC for the whole complex.

3.3.2 Bering Sea and Aleutian Islands Stocks Managed in the Aleutian Islands only (Aleutian
Islands Split by Eastern, Central, Western)

Atka mackerel is the only stock which is managed in the Aleutian Islands only, with the Aleutian Islands
management split by eastern, central, western regulatory areas. Amendment 28 to the BSAI FMP divided
the Aleutian subareainto three districts at 177°W and 177°E to spatially apportion TAC (Figure 1). Since
1994, BSAI Atka mackerel has been allocated to these three regions based on the four survey-weighted
average of the biomass distribution from the Aleutian Island bottom trawl surveys.

Measures are currently in place to disperse the fishery temporally and spatially to reduce the level of fishing
for Atkamackerel within Steller sealion critical habitat. Temporally, the TAC isdivided into two seasons.
The A season runs from January 1 to April 15, and the B season runs from September 1 to November 1.
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Spatially thefishery isfurther dispersed by regulationsregarding maximum catch percentages of each of these
seasonal alowances which can be caught within sealion critical habitat in the central and western Aleutian
Idlands areas. There are no critical habitat closures established for the eastern subarea, although year-round
20-nautical mile trawl exclusion zones exist around Seguam and Agligadak rookeries. The percent
distribution for 2002 TAC inside and outside critical habitat was 40 percent inside critical habitat, 60 percent
outside for both western and central Aleutian Island regulatory areas (543 and 542, respectively).

3.33 Bering Seaand Aleutian | lands Stocks M anaged with Spatial Split between theBering Sea
and Aleutian Islands

Stocks managed with aspatial split between the BSAI include: Greenland turbot (TAC only, no ABC split),
northern rockfish, shortraker/rougheye, sablefish, and other rockfish.

The ABC for Greenland turbot is split between Aleutian Islands and Bering Searegions according to survey
biomass estimates in both regions.

Sablefishisallocated by gear type, according to Amendment 13, with 50 percent all ocated to fixed gear and
50 percent to trawl gear inthe EBS, and 75 percent to fixed gear and 25 percent to trawl gear inthe Aleutian
Islands. Amendment 15 of the BSAI FMP (amendment 20 to the GOA FMP) established IFQ management
for sablefish beginning in 1995. Under these amendments, 20 percent of the fixed gear allocation was
alocatedto aCDQreservefor the BSAI. Sablefishisallocated by areabased upon aweighted average using
survey and fishery information.

Northern rockfish and shortraker/rougheye rockfish are assessed together as other red rockfish complex.
Separate ABCs are established for northern rockfish and shortraker/rougeye by BSAI management areasin
proportion to recent survey biomass estimates. However, the OFL for each of these is for the entire BSAI
combined area. This has been discussed previously in the section on BSAI other red rockfish management.

The other rockfish category is made up of 29 species, of which light dusky rockfish and shortspine
thornyheadsarethe most abundant (Reuter and Spencer 2002). Sharpchin rockfish weremovedintotheother
rockfish category in 2002. Separate ABCsand OFLsare set for the BSAI region. Concern was expressed by
the SSC in 2001 regarding disproportionate exploitation of any one of the species in the other rockfish
complex (Reuter and Spencer 2002). Light dusky rockfish arethe predominate catch inthe Aleutian Islands,
despitethefact that 85 percent of the other rockfish biomassis shortspinethornyheads. The stock assessment
author recommended that light dusky rockfish be split out from the other rockfish in ABC and OFL
determinations (Reuter and Spencer 2002). Data on the spatial distribution of light dusky rockfish indicate
that it may be asingle stock in the BSAI region (Reuter and Spencer 2002). It was therefore recommended
that a combined biomass estimate be used in the BSAI for this stock, and a subsequent ABC and OFL be
determined for the combined BSAI management area (Reuter and Spencer 2002). The NPFMC did not
separate light dusky rockfish at thistime; thusit continues to remain within the other rockfish complex and
is managed spatially between the Bering Sea and Aleutian Islands regions.

3.34 Bering Seaand Aleutian | lands Stocks M anaged between Bering Seaand Aleutian 1lands
(with Aleutian Idlands split Eastern, Central, Western)

Pacific ocean perch isthe only stock managed between the BSAI, with the Aleutian Islands split into three
regulatory units, (eastern, central, western). Pacific ocean perch and four other speciesof rockfish (northern,
shortraker, rougheye and sharpchin) were managed as a complex, the Pacific ocean perch complex, until
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1991. In 1991 the NPFMC separated Pacific ocean perch from the complex in order to provide protection
from possible overfishing (Spencer and lanelli 2002). For the EBS slope region, the Pacific ocean perch
complex was divided into two subgroups: Pacific ocean perch, and an other red rockfish category made up
of shortraker, rougheye, sharpchin and northern rockfish. In 2001, the other red rockfish in the Bering Sea
was further subdivided into two additional subgroups, rougheye/shortraker and rougheye/northern. In 2002,
sharpchin was assigned to the other rockfish category. In the Aleutian Islands regions, the Pacific ocean
perch complex was divided into three groups. 1) Pacific ocean perch, 2) shortraker/rougheye, and 3)
sharpchin/northern (Spencer et al. 2001). Each of these subgroupsisassigned an individual ABC and TAC.

Since 2001, the BSAI area Pacific ocean perch stocks have been assessed and managed as a single stock;
however, a separate ABC is established after the stock assessment calculations for each area. While age-
structured modelsfor both Aleutian Islands and Bering Sea stocks were being done prior to 2001, there were
concerns regarding the lack of data upon which to base an age-structured assessment as well as the
uncertainty that the Bering SeaPacific ocean perch represent adiscrete stock (Spencer and lanelli 2001). The
ABC for BSAI Pacific ocean perch isthen split between the two management areas according to the percent
of the combined biomassfrom surveysin both the Aleutian Islandsand the EBS. For 2002, 16 percent of the
ABC was allocated to the EBS region, while 84 percent was allocated to the Aleutian Islands region. The
Aleutian Islands region is further partitioned amongst the Aleutian Islands management areas (E,C,W)
according to the relative proportion of the estimated biomass from the five most recent trawl surveys.

3.35 Bering Sea and Aleutian Islands Stocks Managed with Bering Sea Split Out between
Eastern Bering Seaand Bogoslof Regions, and Aleutian | lands(M anaged Aleutian | lands-
Wide)

Pollock is the only stock where the Bogoslof Region (area 518) is given a separate TAC for management
purposes. The remainder of the Bering Searegulatory areas are then combined into an area called the EBS.

The BSAI pollock comprises three stocks for management purposes. the EBS, which consists of pollock
occurring on the EBS shelf from Unimak Pass to the U.S.-Russia convention line; the Aleutian I1slands
regions encompassing the Aleutian | slands shelf region from 170°W to the U.S.-Russia convention line; and
the central Bering Sea-Bogoslof Island pollock (lanelli et al. 2002). These three regions, EBS, Aleutian
Islands, and Bogoslof, aregivenindividual ABCsand OFLs. TheBogos of region hasbeen closedto directed
pollock fishing since 1992 to rebuild stock.

In order to reduce the potential for competitive interactions with Steller sealion, measures have been taken
by the NPFM C and NOAA Fisheries to disperse the pollock fishery in space and time according to pollock
biomass distributions. These measures included the closures of additional areas around sea lion rookery or
haulout sites (see Appendix F-4, Steller Sea Lion Protection Measures for more details on closures) as well
as TAC-specific reductions and temporal allocations. 1n 2000, the entire Aleutian Islands region was closed
to pollock fishing, and phased-in reductions in the proportion of seasonal TAC within the SCA were
instituted. The pollock fishery is prosecuted under two seasons, the A Season beginning January 20 to April
15 and the B season beginning September 1 and running until November. The A Season is apportioned 40
percent of the TAC and the B Season is apportioned 60 percent of the TAC. Regulations further state that
no more than 28 percent of the the annual directed fishery alowance be taken from the SCA before April 1
(FR notice January 2, 2003). Other alocative measures in the Bering Sea include the establishment of the
Bering Sea Pollock Restriction Area (BSPRA) during the A Season, and the closure of the Catcher Vessel
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Operation Area(CVOA) tonon-CDQ pollock trawl catcher processor during the B Season (FR notice January
2, 2003). These last two measures are discussed in more detail in Appendix F-4.
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Section4  Alternative 2. Adopt a More Aggressive
M anagement Policy

Under this alternative there are no proposed changes to the spatial and temporal management of TAC from
the current FMP. As discussed previously, there are no specific policy objectives relating to spatial and
temporal management, thus any changes from one alternative to the next would be within the toolslisted in
the individual bookend frameworks. All TAC alocations and spatial and temporal management would
remain as described above for FMP 1. However other aspects of this alternative may have an impact upon
the temporal nature of some target stocks.

Spatial and temporal management changes under the FMPs 2.1 and 2.2.

FMP 2.1: No change from FMP 1
FMP 2.1: No change from FMP 1

M easureswhich may havearelated impact on spatial and temporal management of thefisheriesare discussed
below.

Specifically, under theframework for FMP2.1, PSClimitsareeliminated. Many fisheriesare currently timed
to avoid excessive bycatch in prohibited and non-target species, specifically many flatfish fisheries (Table
1). Thefisheriesclosefor periodsof theyear over different seasonswhenthey have exceeded their PSC caps,
usually for halibut bycatch (Table 1). Consequently, many of thesefisheriesdo not catch their alotted TAC
since they are closed for halibut bycatch reasons prior to reaching their TAC. Eliminating these PSC limits
would mean that many of these fisheries would remain open for the whole season until their alotted TACs
are achieved.

Another measure under FMP 2.1 impacting spatial and temporal management of TAC would berepeal of the
sablefish IFQ and the CDQs (except for pollock and crab as mandated under the American Fisheries Act).
Repealing these programs from a TAC perspective frees up an additiona 7.5 percent of the TAC for the
directed fishery.
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Section5  Alternative 3: Adopt aMore
Precautionary M anagement Policy

Under thisalternative, there are no specific management policiesthat would change for spatial and temporal
management. Under the FMP 3.2, however, objectivesand criteriato specifically allocate TAC in space and
time would be developed. This would represent a departure from the current program, where TAC is
alocated spatially and temporally under FMP 1. Under FMP 3.2, goals and objectives for allocating TAC
in space and timewoul d be devel oped, along with asampleuniform all ocative scheme. Therearealso related
measures within this alternative that would impact the spatial and temporal management of the individual
fisheries. These related measures are the impact of fishery-specific TACs; breaking sharks and skates (and
additional species) from the other species complex; reduced PSC limits on herring, crab, halibut and salmon;
and establishing PSC limits in the GOA. While none of these measures directly change the spatial and
temporal management of TAC they could all impact it.

Specific spatial and temporal management measures under the FMPs 3.1 and 3.2:

FMP 3.1: No changes from FMP 1
FMP 3.2: Develop goals and objectives for allocating TAC in space and time.

Inordertoallocate TACin space andtime, specific goalsand objectivesfor spatial and temporal management
need to be developed. As previously explained, spatial and temporal alocation of TAC isatool by which
other objectivesare achieved. Thereare currently no policies which denote the specific objective to manage
on smaller spatial and temporal scale for the explicit benefit of thetarget fishery. Under FMP 3.2, however,
it isassumed that a general overarching goal isto manage stocks on smaller spatial and temporal scales. In
addition to explicitly declaring this policy objective, reasonable mechanisms must be developed to both
systematically manage stocksin time and space, aswell asto account for the varying degrees of uncertainty
in stock biomass information across all stocks. This mechanism would need to be adaptive to the level of
available information for each stock.

Proposed Season and Area Proportionate Harvesting Scheme

A proposed means of seasonal and spatial alocation is provided by G. Thompson (Appendix A Grant’s P
cod allocative scheme) This alocative scheme was initially developed for Pacific cod but is here made
applicable to all stocks.

In order to allocate TAC on the basis of time and space, it is necessary to partition the fishing year and area.
For example, the year could be partitioned into a number of seasons, and the area could be partitioned into
anumber of subareas. The seasons could be of equal or different lengths, the subareas could be of equal or
different sizes, and the numbers of seasons and subareas could be equal or different.

In current stock assessments, biomass estimates are typically available only on astart-of-year and area-wide
basis (for example, inthe case of an EBS stock, wetypically have estimates of January biomassfor theentire
EBS, but we typically do not have estimates of August biomass for area 517). However, as assessment
methodology continuesto become more sophisticated, it islikely that season- and subarea-specific biomass
estimates will become available for some stocks. When such estimates are available, they could form the
basisfor season-and-subarea-specific TACs. Such an alocation could be developed by first specifying the
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fishing mortality rate corresponding to the overall TAC. Then, this fishing mortality rate could be applied
to each season-and-subarea specific biomass estimate to produce an “equal exploitation” distribution of
season- and subarea specific TACs which would sum to the overall TAC. Next, alimit on the acceptable
deviation from this distribution could be specified. For example, it might be determined that the catch taken
from any single season- and subarea-specific cell could not exceed 150 percent of the value from the “ equal
exploitation” distribution (the 150 percent figureis purely hypothetical). Of course, the overall TAC could
still be viewed as a constraint on the overall catch.

When season-and-subarea-specific biomass estimatesare not avail abl e, something el sewoul d haveto be used.
Onepossibility would beto use the distributions of season lengths and subareasizesto approximate an “ equal
exploitation” distribution of season- and subarea-specific TACs. The seasons could be expressed as
proportions of the year, so they would sumto one. Likewise, the subareas could be expressed as proportions
of the area, so they would sumto oneaswell. A subarea-by-season matrix R could then be formed in which
rows represent subareas, columns represent seasons, and each element of the matrix is equal to the product
of proportional subarea size and proportional season length, so the elements of R would sumto one. Then,
the“equal exploitation” distribution could be approximated simply asthe product of R and the overall TAC.
Asin the case where season-and-subarea-specific biomass estimates are available, alimit on the acceptable
deviation from the“equal exploitation” distribution could be specified, and the method would proceed in the
same way.

A variant on the above approach would be to form the “equal exploitation” distribution on the basis of the
fishing mortality rate corresponding to ABC or OFL, rather than TAC. That is, an “equal exploitation”
distribution of season-and-subarea-specific ABCsor OFLscould beformed, and acceptable deviationscould
be calculated relative to that distribution. Of course, the overall TAC could still be viewed as a constraint
onthe overall catch. Inthisapproach, aswith other allocative schemes, more specific biomass estimates on
smaller, subarea scales by season would improve these season- and subarea-specific allocations.

Additional measures which may have arelated impact on spatial and temporal management of the fisheries
follow.

e Under the FMP 3.2, there are proposed changes to the TAC-setting process which may impact
spatial/temporal management. The establishment of biological reference pointsbased upon species-
specific production patterns, using Fy, asaproxy for vulnerable speciesis proposed under FMP 3.2
(refer to Appendix B). Under thisalternative, TACswill belessfor these vulnerable speciesand thus
the fishery may close sooner and/or impact the timing of other fisheries which catch thisas bycatch.

e Under Alternative 3for TAC setting, both FMPs 3.1 and 3.2 examine ways to break a species out of
aspecies complex. FMP 3.1 proposes to separate sharks and skates from the other species groups.
FMP 3.2 proposesto separate sharks and skates and additional groups from the other speciesgroups.
These changes would impact how the other species TAC for each of these measures is then
calculated. Currently, the other species TAC is calculated as a percentage of the total TAC for all
target speciesin the GOA. Inthe BSAI, the other species ABC is calculated as a Tier 6 stock for
sharks and a Tier 5 for skates with the TAC set less than the combined other species ABC. With
sharks and skates broken out as their own category, the other species ABC and TAC would need to
be recalculated to account for this (refer to Appendix B).
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» Additional impactson spatial and temporal management of TAC by thismeasure could betheclosure
of many target fisheries when the shark and skate (and additional speciesin the case of FMP 3.2)
TAC has been exceeded. There is currently no tempora nature to other species management
however this may change by atering the speciesin the complex.

* Reducing PSC limits on herring, crab, halibut and salmon in the BSAI could impact the temporal
nature of many fisheries. Fisherieswhich currently close seasonally dueto exceeding seasonal caps,
particularly the flatfish fisheries, would have even shorter seasons and possibly harvest less of their
TACswith reduced PSC limits. However, under other measuresin thisalternativethere are bycatch
reduction incentive programs, increased rationalization and other means to harvest fish without
exceeding this PSC cap regardless of whether or not it isreduced. It is possible, therefore, that this
would not radically change the temporal nature of the fishery.

* Inthe GOA under policy Alternative 3, PSC limitsfor salmon, crab and herring are established (FM P
3.1) and then reduced (FMP 3.2). PSC limits for halibut are reduced under both example FMPs.
Establishing crab, herring, and salmon PSC limits in the GOA fisheries could ater the tempora
nature of thesefisheries. Depending upon the amount of seasonal bycatch, some fisheries may have
torearrangetheir seasonsand/or changethe nature of their fishery to accommodate these caps. Some
spatial management (area closures) may also be necessary as an in-season management measure in
order to comply with PSC caps. Again, some closure areas will also be devel oped separately under
this alternative; therefore, the cumulative impact of these closures would need to be considered in
order to assess the importance on the spatial and temporal management of the fisheries. More
information isin Appendix F-3, Essential Fish Habitat and Marine Protected Areas paper aswell as
Appendix F-5, Bycatch and Incidental Catch Restrictions paper.
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Section 6  Alternative4: Adopt a Highly
Precautionary M anagement Policy

Under this alternative, in the FMP 4.1, TAC will be distributed spatially on smaller scales for al possible
speciesexcept other species. Therationalefor thisalternativeisthat inthe absence of scientific certainty that
fishing is not causing an adverse impact, the burden of proof should be shifted such that it is assumed that
it is causing an impact until evidence shows conclusively otherwise. Under this aternative, more
precautionary measures are taken to mitigate for uncertainty in stock assessments and spatial allocative
schemes. While no policy objectives specifically address spatial and temporal management, many of the
objectives of managing on smaller spatial scales are covered under additional objectives.

Specific spatial and temporal management measures under the FMPs 4.1 and 4.2:

»  FMP4.1: Distribute TAC on smaller scales for al possible species. For analytical purposes, EBS
pollock will be used as a proxy.

» FMP4.2: TAC =0, therefore, there is no spatial and temporal management of TAC for aslong as
the fisheries are closed.

6.1 Fishery Management Plan 4.1 M anagement M easur es

Spatial and temporal management can be used asatool to mitigatefor the current limitationsin both the stock
assessment surveys and the models utilized. These limitations are associated with the degree of uncertainty
in the stock structure in part due to seasonal rather than year-round surveys, and the degree of uncertainty in
the spatial distribution of survey biomass. The objectiveisto disperse the fishery in both time and space to
guard against localized depletion. Giventheuncertaintiesregarding stock structure, ageneral concern isthat
concentrated fishing on a particular stock may result in the depletion of one segment of the stock population,
as for example, when the fishery targets heavily on the spawning biomass.

Under this aternative, fishing effort would be proportional to the amount and distribution of biomass,
provided this is consistent with essential fish habitat and other such mandates. Some problems with this
approach, as discussed previoudly, arethat it isvery difficult to estimate the spatial and temporal distribution
of stock biomass. Current surveys generally only cover limited timing within seasons. The difficulties of
extrapolating between seasons for stock surveys (e.g., GOA pollock) where seasonal surveys exist, have
already been highlighted in previous sections. However, under this aternative more precautionary
management measures with respect to the spatial and temporal management of TAC will be taken using the
best available scientific data until conclusive evidence shows that thisis not necessary for managing these
fisheries.

EBS pollock will be used as an example of astock which could be managed on asmaller spatial and temporal
scale. TheNational Research Council (NRC) (1996) noted that spreading out thelargepollock fishery intime
and areamay prove beneficial to predators. One potential mechanism for further dispersing thefishery inthe
absence of detailed information is to use measures proposed in the 1998 Biological Opinion. The 1998
Biological Opinion provides an example of how the EBS pollock could be dispersed on afiner spatial and
temporal scale.
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6.1.1 Spatial Measures

Thespatial scalesdesignated inthisBiological Opinionfor EBS pollock werethefollowing threebroad areas
(based on available summer survey information):

1. critical habitat in the eastern Aleutian Islands (Sea Lion Conservation Area, “SCA™)
2. areasoutside of critical habitat to the east of 170°W longitude
3. areasoutside of critical habitat to the west of 170°W longitude

6.1.2 Temporal Measures

Two key objectives were recommended for temporal dispersion of the pollock fisheries (NMFS 1998). The
first objective was for temporal dispersion to avoid remova during the winter period, and the second
objectivewasto distribute the catch more evenly over the course of theyear. Thefollowing criteriawerealso
recommended, including a quarterly approach to allocation of the EBS pollock TAC (NMFS 1998):.

1. Continue prohibition of pollock fishing from November 1 to January 19 inthe Bering Seaand GOA.

2. Distribute catch into at least four seasons, two from January to May, and two from June to October.

3. Limit combined TAC in winter/spring to a maximum of 45 percent.

4. Allocate single-season TACs to be no more than 30 percent of the annual TAC.

5. Prevent concentration of catch at the end of one season, beginning of the next.

6. Limit rollovers of unused TAC from one season to the next.
In addition to these measures, in order to slow the pace of the fishery on adaily basis, a cap of 5,000 mt is
proposed on daily catch rates. This 5,000 mt cap dates back to the average catch ratesin these areas by the
foreignfisheriesintheperiod between 1982-1985 (Table2). Duringthisperiod, thefishery wasslower-paced
and more widely dispersed outside of the current SCA, to the east and west of the 170°W longitude linein
the EBS. (NMFS 1998).
One potentia problem with these proposed measuresisthe ability of NOAA Fisheriesto adequately enforce
them. The 5,000 mt cap would be particularly difficult to enforce and could add an extreme burden to the
inseason management staff. |mpacts of these measures on target species are unknown but presumably these

measures would be beneficial to the pollock population for which they are proposed, as well as to the
endangered Steller sealion population.
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Table 2. Bering Sea and Aleutian Idlands pollock specifications (metric tons).
1999
Area : 1999 OFL 1999 ABC 1999 TAC 1998 TAC 1998 catch
biomass

Eastern 7,040,000 1,720,000 992,000 992,000 1,110,000 1,020,720
Bering Sea
Winter 40% 45%
seasons
Summer/fall 60% 55%
Aleutian 106,000 31,700 23,800 2,000 23,800 21,945
Islands
Bogoslof 403,000 21,000 15,300 1,000 1,000 8

Notes: Recommended by NPFMC for 1999.
Source: NMFS 1998; Table 2.
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Section 7 Comparative Analysis of Alternatives

Spatial and tempora management of TAC isutilized asatool in all of the aternatives, asillustrated by their
associated FMPs. Under the current system, TAC is managed spatially and temporally as atool to achieve
various objectives, both biological and socioeconomic. Potential changesto the current management occur
in FMPs 3.2 and 4.1. Under Alternatives 3 and 4, this current management would also include specifically
conceiving of goals and objectives for managing TAC in space and time (FMP 3.2), a conceptual approach
to manageall specieson smaller spatial and temporal scales, regardless of thelevel of knowledge of the stock
(FMP3.2), and managing on asmaller spatial and temporal scalefor conservation reasonsutilizing adifferent
approach (FMP4.1). Thesealternativesall assumethat management of TAC on smaller spatial and temporal
scales would be beneficial to the target species.

The ability to effectively manage on smaller spatial and temporal scalesis tied to the availability of stock
biomassdata. A discussion of better spatial and temporal management necessarily includes highlighting the
need for additional information to effectively manage stock. These data gaps which have been previously
mentioned include better spatial and temporal information onindividual stock migration, better identification
to the specieslevel of shortraker/rougheye rockfish, and more fine-scale, detailed information on the spatial
and temporal distribution of every target species managed under these FMPs. The ability to effectively
manage TACs on progressively smaller spatial and temporal scales necessitates the need for more
information.
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