AGENDA C-4

JUNE 1996
RA M
TO: Councit, SSC and AP Members
ESTIMATED TIME
FROM: Clarence G. Pautzke
Executive Directot 8 HOURS
DATE: June 3, 1996

SUBJECT: BSAI Crab Bycatch Issues

ACTION REQUIRED

{a) ADF&G report on status and management of Bristo] Bay red king crab.
(b) Final review of analysis of crab caps and trawl closure areas in Bristol Bay.

BACKGROUND

Status and Management of Crab Stocks

The Council, SSC, and AP requested that ADF&G provide a presentation on the State's efforts regarding crab
assessment and rebnilding at the April or June Council meeting. Staff from ADF&G will be on hand to

summarize their findings.
Final Review of Crab agement Measures

In January, the Council identified three potential management measures to reduce crab bycatch in Bering Sea
trawl fisheries:

1. Revise the trawl closure time period for the Bristol Bay Red King Crab Savings Ares,
2. Modify existing crab PSC bycatch limits, and initiate bycatch limits for snow crab, and
3 Establish a trawl closure arca in nearshore waters of Bristol Bay.

At the April meeting, the Council reviewed a draft Environmental Assessment/Regulatory Impact Review
(EA/RIR} for these mamagement measures, and released it for public review with several modifications suggested
by the Advisory Panel. Modifications include the addition of two closure options that would continue io allow
trawling in a portion of northem Bristol Bay, a 7-month closure for the Red King Crab Savings Area, options for
further reduced PSC caps, and recision of the traw) exemption area off Port Moller. A revised anabysis was
distributed to the public on May 10. The executive summary is attached as [tem C-4{a).

Note that management measure 1 examines changing the closure duration for the Bristol Bay Red King Crab
Savings Area. The Council previously adopted a January 1 to March 31 closure for Amendment 37 in September,
1995. Though the amendment has not been sent to Secretanal review, it does represent a Council final action,
and thus is considered status quo. No additional action would be required if the Council were to keep these dates
as the preferred option. If a change in closure duration is desired, the Council wonld need to rescind their
previous action (by majority vote) before making a motion to modify Amendment 37,
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Management measures 2 and 3 are proposed as a separate amendment, tentatively identified as Amendment 41.
The suite of management measures has been examined together in ane package, so that the impacts of these
proposed measures can be analyzed comprehensively. At this meeting, the Council will take fina} action on a
preferred altermative for each management measure. If adopted and approved, management measures would be
implemented in January 1997,

The revised crab bycatch analysis was reviewed by the crab plan team, and their recommendations are included
in their minutes (Item C-4(b)). Recommendations from the Crab Rebuilding Committee are attached as
Item C-4{c). Comments received cn crab bycatch issues are under Jtem C-4{d). )
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AGENDA C-4(a)
JUNE 1996

Executive Summary

Bering Sea crab stocks are currently at relatively low levels based on recent National Marine Fisheries Service
(NMFS) bottom trawl surveys. Crab fisheries have been impacted by these low stock sizes, such that no Bristol
. Bay red king crab fishery occurred in 1994 or 1995, and harvests of Tanner and snow crabs have been much
reduced. In January 1995, the Council initiated analysis of several proposals designed to reduce impacts of
trawling on crab stocks and thus promote rebuilding of crab resources. The Council is considering three
management measures for the current crab bycatch management regime for Bering Sea gawl] fisherics,
Specifically, these management measures are:

L. Revise the trawl closure time pericd for the Bristol Bay Red King Crab Savings Area;
2. Modify existing crab PSC bycatch limits, and initiate bycatch limits for snow crab; and
3 Close nearshore waters of Brisiol Bay to trawling,

The Coumcil roquested that staff examine the suite of management measures in one package, so that the impacts
of these measures can be znalyzed in a comprehensive marmer. These measures, and potential impacts and
interactions, are described below.

Bristel Bay Red Xing Crah Sayipgs Area: The non-pelagic trawl closure period adopted by the Council in
September 1995 for Amendment 37 (Bristol Bay Red King Crab Savings Area ) does not encompass the eatire
molting and mating period of red king crabs. ‘The
Bristol Bay red king crab stock remains at low .
abundance levels, and the Council recommended that
NMFS implement an emergency rule to continue the
closure through June 15, 1996, Because unobserved
impacts of trawling on safishell crab may impact crab
rebuilding and futmre crab barvests by pot fisheries,
the Coumcil requested additional information be
examined before they recomsider the previous
preferred altermafive (January 1 - March 31} for
Amendment 37.

Three alicrnatives were examined. In addition to the
status quo, Altermative 1, additional impacts of
seasonal closures were examined as well as a modified closure area, These altiematives and options are detailed
below.

Altemative 1: Status guo, no action. Amendment 37 wonld be submitted ¢o the Secretary based on the
closure period adopted by the Council in September 1995, The Bristol Bay Red King Crab Savings Area
(162° to 164° W longitude, 56°to 57° N latitude) would be closed to non-pelagic trawling from January
1 through March 31. The area botmded by 56° to 56°10° N latitude would remain open during the years
in which a guideline harvest level for Bristol Bay red king crab is established.

Altemative 2: Extend closure period for the Bristol Bay Red King Crab Savings Area to provide
increased protection for red king crab. Amendment 37 would be submitted to the Secretary based on one
of the closure period options considered. [Note: The area bounded by 56° to 56°10° N latitude would
remain open during the years in which a guideline harvest level for Bristol Bay red king crab is
established,]
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~ QOption A: Six month closure. Close the Bristol Bay Red King Crab Savings Area to non-
7T pelagic trawling from January 1 through June 15. The June 15 date comresponds to the opening
date for Area 516, which is the area from 162° to 163° W longitude that is closed March 15 to

June 15 annually.

Option B: Year-round closure. ﬂoscmnﬂmolBayRedeg&abSmngsmmm
pelagic trawling from Jannary 1 through December 31,

Option C: Seven month closure, Close the Bristol Bay Red King Crab Savings Area o non-
pelagmlmwhngﬁ‘nm]anmqltlrmgh:&ngustl .

Aliernative 3: ﬂmemembasedmamodlﬂndvmimofﬂmoldpmsmmmy ‘Boundaries of the
closure would close all waters in the Bering Sea east of 2 line originating at Cape Constantine, extending
10 58°10' N, 160°W to 57° 10'N, 163°W t0 56°30N, 163°W to 56°30'N, 164°W, then south o 56°N.,
After April 1, thig closure would extend south to the Alasks Peninsula. This option would require 100%
observer coverage for fisking north of 58°N and east of 162*W snd would be limited to May and June,
Further, the area between 163° and 164 °W between 56°30°N and 57°00'N would not open until April
1 and would be closed wpon reaching a red king crab cap in a range of 5,000 to 15,000 red king crab.
(Note this altemative deals with both Bristol Bay Red King Crab Savings Area and nearshore Bristol
Bay Trawl Closure Arca )

As a supplement to Amendment 37 (Bristol Bay Red King Crab Savings Area) which examined a year round
closure of the red king crab savings area, the Bering Sea Fishery Simuolzation mode] was nim to estimate the net
benefits to the naticn from a three-month, six-month, or a seven-month closure to all trawling. Model runs
predicted no substantial change in net benefits to the nation wnder any closure option.

The additional analysis provided by the model was based on data from 1993 and 1994 when there was essentially
no trawling m the closure area between April and June. Thus the model was unable to predict the magnitude of
red king crab savings by exiending the closure to June 15. However, in some years, Zone 1 has remained opes
1o yellowfin sole trawling unti] May or Jene, and there remains a potential for vessels to trawl in the proposed
area. Because this area contains a significant sember of molting adult red king crab during this time period,
Aliemative 2 {Options A, B, and C) may reduce the potential for bycatch and uncbserved mortality, which may
be higher when crabs are in softshell condition. Alternative 2, Option C (7-monith closure) covers the duration
of the molting period and an additional month to allow for shell hardening. Altemative 2, Option B (year-round
closure) provides the maximum protection of crab and habitat

Alternative 3 would provide more fishing opportunities for the yellowfin sole and rock sole trawl fisheries, as well
as provide habitat protection for red king crab in nearshore areas. However, because areas containing a sizable
portion of the matare red king crab stock would be
open to trawling, Allemative 3 may result in
increased impacts oo red king crab,

limits for red king ¢rab and Tanner crab established
for Bering Sca fitheries may be too high given
curvent status of erah stocks, and bycatch may mpact
crab rebuilding and future crab barvesis by pot
fisheries. Bycatch limits for snow crab have not been
established. Three main altematives, developed by
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s <the Council's Advisory Panel and the State of Alaska, were examined for each crab species separately. An
additional éption for stairstep PSC limits for Tanner crab, proposed by the Alaska Crab Coalition in January
1996, was also examined at the request of the Council. The alternatives to the stanis quo included a reduced
bycatch limit for crab and a crab PSC limit that fluctuates with crab ebundance, Potential impacts of institwing
anew bycatch limit for snow crab were also examined. The alternatives and options were as follows:

RED KING CRAE

Altemnative 1; Stams quo, no action. PSC limits would remain at 200,000 red king crab in
Bycatch Limitation Zons 1.

Allemative 2: Reduce PSC limits of red king crab. PSC limits would be reduced to a fixed fevel
at 180,000 red king crab based on a three year average (1992-1994)

Opticn A: Further reduce: the red king crab PSC limit in Zane 1 to 35,000 crab,
which was the rumber of red king crab bycaught in 1995 within Zone
1.

Aliecaative 3: Establish PSC Limits for crab that fluctuate with crab abundance. Amnual PSC
limits would be set as a percentage of the total population indexed by the NMFS bottom trawl
survey. Limits would be established based on 2 rate specified, within the range 0.1-1.0% of red
king crab in the Bristo] Bay District.

Option A Set a fixed upper limit for crab PSC at 200,000 red kieg crab in Zone
1.

IANNER CRAB

Altemative 1: Status quo, no action, PSC limits would remain at 1,000,000 Tanner crab in
Zone 1, and 3,000,000 Tanner crab in Zone 2,

Allemative: 2: Reduce PSC limits of Tanner crab, PSC limits would be reduced 1o a fixed level
of 900,000 Tanser crab in Zone 1, and within the range of 1,500,000 to 2,100,000 Tanner crab
in Zone 2.

Aliemative 3: Establish PSC limits for crab that fluctuate with crab abundance. Annual PSC
limits would be set as a percentage of the total population indexed by the NMFS bottom trawl
survey. Limits would be establisbed based on a rate specified, within the range 0.10-2.0% of
Tanner crab in the Easten District, as indexed by the survey, PSC Limits for ¢ach zone would
be set either by apporticning the overall cap among the zones (25% to Zore 1 and 75% to Zone
2) or by setting separate PSC rates for each zone, rather than apportionment of a singfe rate.

Qption A: Set a fixed upper limit for crab PSC at 1,000,000 Tanner crab in
- Zone 1, and 3,000,000 Tanner crab in Zone 2.

Onption B: Establish PSC Iimnits for Tarmes crab based on abundance thresholds.
Limits would be set as a percentage of population when abundance is
less than 100 million crab. In years when Tanner crab alnmdsnce is
more than 100 million, but less thap 250 million, PSC limits would
be established at 850,000 Tanner crab in Zone 1, and 1,500,000 in
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Zone 2. In years when Tanner crab sbundance is more than 250
millioa, but less than 500 million, PSC limits would be established at
500,000 Tenner crab in Zooe 1, and 2,300,000 in Zons 2, In years
when Tanner crab abimdance exceeds 500 millon, PSC limits would

_ beestablished at 1,000,000 Tanrer crab in Zone 1, and 3,000,000 in
Zone 2,

SNOW CRAB
Allemative 1; Status quo, no action. No PSClmmswouldbumfmmmm‘ab

Almz EstabeluhaﬂxedPSC]nmtﬁ:lmm-ah Based on a three year average (1992-
1994), a PSC limit-would be established at a fixed level of 11,000,000 snow crab in Zone 2.
No snow crab PSC limit would be established for Zone 1, as bycatch in this area has been
munuscule by comparison, -

Onption A: Establish PSC limit 2t & million snow crab in Zone 2.

Alemaive 3: Establish PSC limits for snow crab that fluctuate with crab abundance. Annual
PSC hipits would be set as a percentage of the NMES boitom trawl survey index. Limits for
Zone 2 womld be 5ot at a percentage within the range 0,005 to 0.25% of the snow crab total
papulation index (all districts combined). No snow crab PSC limit would be establisked for
Zone 1.

Option A: Set fixed upper limit for PSC at 12 million snow crab in Zone 2.

The biological impacts of this management measure on crab populations were measured on the basis of adult
equivalents, The acult equivalent formula mcorporated data from groundfish and crab fisheres including bycatch
numbers, size and sex of catch and bycatch, discard montality, and natural mortality. Results indicated that,
assuming only observed crab are impacted, bycatch in groundfish fisheries has relatively small impact on crab

populations, and therefore reducing PSC limits as proposed under Alilematives 2 and 3 may not drastically
improve or rebuild crab stocks. For example, under the most restrictive PSC Limit considered for red king crab
(red king crab Altemative 2, Option A), the abundance of female spawning stock would be expected to be about
(1.75% higher than smder Ahernative 1, based on average bycaich 1993-1995. It should be noted, however, that
any recuction in mortality would show the decline of the Bristol Bay stock. PSC timits for Tanner crab proposed
under Tanner crab Aliernative 2 would increase female spawning stock by about 0.38%.,

The economic impacts of this management measure depend on the alternative chosen, If the Bristol Bay Red
King Crab Savings Area is approved as an FMP amendment, reduced PSC limits for red king crabs in Zone 1
{as proposed under Alternative 2) may not fimther impact trawi fisheries, as bycaich was at or below this level
in 1995 and 1996. For Tanner crab, recent data indicated that the current PSC limits (status quo) could be
reduced from existing levels, yet not impact groundfish fisheries if the available PSC is optimally aliocated.
However, because PSC allocation becomes fixed for the year during the annual specification process, optimal
allocation may be impossible to achieve, Bycatch of Tanner crab was much reduced in 1995, suggesting that the
PSClimit proposed uncler Alternative 2 may be achievable without substantially impacting trawl fisheries. One
major assumption regarding assessment of impacts for Alternative 2 is that crab stock sbundance will remain
relatively stable in future years,
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The impacts of Alternative 3 depend on the PSC rate chosen for each crab species. On average 1992-1995,
groundfich fisheries bycaught crab at the following rates (bycatch as parventage of total crab survey sbundance):
red king crab (Zoee 1, 0.40%), Tanner crab (Zoae 1, 0.39%; Zone 2, 0.79%), snow crab (Zone 2, 0.10%). As
with other alternatives, PSC limits set at these rates (current bycatch use) would net impact groundfish fisheries
if the available FSC is optimally allocated. Fixed upper limits would further constrain traw! fisheries when crab
abandance is high. The threshold fimits proposed for Tenner crab may also do the same. The potentia) benefit
of threshold limits is that while they allow bycatch tevels to fluctuate with crab abundance, they also would
temper year-n-year variability in PSC limits cansed by trawl survey abundance estimates. Some stability may
also be beneficial to long-term financial planning for traw] companies.

g : p_Area: Existing trawl closure areas in Bristol Bay were desipned to
pmtectadultandalb-adlﬂlredhngcmbﬁmtravdmg. However, protection of juvenile habitat, which may be
negatively impacted by rawling, may provide for :
improved recruitment and subsequent stock

rebuilding. A trawl closure area may also provide
additional protection for Pacific herring and Pacific

halibut. in addition to the status quo, Altemative 1,

the impacts of prohibiting trawling in three areas

were examined.

Alterpative 1@ Status quo, no action.

Alernative 2: Establish a Northem Bristol
Bay Closure Area, which would prohibit all
trawling, on a year-round basis, in the area
east of 162" W longitede and north of 58° N
latitude.

Option A: Continue to allow bottom trawling within the area north of 58* N and bounded by
159° and 160°'W longitude. This option may require 1009 observer coverage for trawl vessels
fishing in the area

Altemative 3: Prohibit all trawling in Bristo] Bay, on a year-round basis, in the area east of 162°'W
longitude, Because much of Bristol Bay (statistical area 512) is already closed to trawling year-round,
the additional area encompassed by this aliemative is statistical area 508 in eastem Bristol Bay and the
area described under Allernative 2.

Option A: Continke to allow bottom trawling within the area north of 58° N and bounded by
159 and 160°' W longitade. This option may require 100% observer coverage for trawl vessels
fishing in the area.

Altemative 4: Prohibit all rawling on a year-round basis the area north of 58°43' N and east of 162° W
longitude. The arca north of 58° N and cast of 162* W longitude, exclusive of the area closed year-
rountd, wouid be open totrawling during the pesiod April 1 to June 15 each year. This alternative may
require 100% observer coverage for trawl vessels fishing in the area.

Ontion A: Also prohibit afl rawling on a year-round basis in Statistical Area 508, which is the
area cast of 160° W longitude and south of 58° N latitude.
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4 All Alternatives to the status quo would inchude a regulatory amendment change that would rescind the trawl o~
closure exemiptions for the Pacific cod fishery off Port Moller (§ 675,22, paragraphs ¢,d.¢). These regulations
appear to be owt-of-date given the current best sciemific information on juvenile crab habitat and status of the
Bristol Bay red king crab siock.

This analysis suggests that a nearshore traw] closure arca desigoed to protect juvenile red king crab habitat may
be: a significant action managers can take to maintain 2nd possibly increase recruitment of red king crab. Young-
of-the~year red king crab require cobble or living substrate (such as sea onicns and bryozoans) on which 1o seitle
and provide protection from predators. Much of this habitat is already protected by the area 512 wawl closure,
Additional babitat for age-0 red king crab bas been found to occur in the shallow waters (<50 m) of Area 508,
and in the area north of 58° N latitude. By age 2, juvenile red king crab begin to form pods in deeper water
(>50m) adjacent to settlement areas in Bristol Bay. Altkough Alternative 2 encompasses some habitat and
podding areas, Altemnative 3 would provide maximum habitat protection for young red king crab of the Bristol
Bay stock. A trawl closure area in nearshore Bristol Bay may also provide some additonal benefits for seabirds,
herring, halibut, and marine mammals, but petential benefits remain unquantified.

Yellowfin sole ans tarpeted by trawl fisheries in  Bristol Bay (concentrated to the west of Cape Constantine), and
consequently this fiskery would be somewhat impacted by the proposed closure arcas, particularly the northem
Brigtol Bay area (Alternative 2). A bigh of 50% of the yellowfin sole observed catch was taken in 1991 in Bristol
Bay, however, this percentage has declined annually until only 2% of the directed catch was taken in Bristol Bay
in 1994, The pecentages of probibited species bycatch taken in the Bristol Bay area are generally similar to the
catch percentages with the exception of herring which generally constitutes a very high percentage of the total
yellowfin sole bycach of hewring.

Estimates based on the Bering Sea fishery simulation mode] indicate that adoption of any of the Altematives 7
would lead to a shight decrease in the net benefits to the Nation over status quo based on both the 1993 and 1994
data, The approximately $1.1 million decrease in net benefits (1993 data) and $1.3 million decrease in net
benefits (1994 data) resuli in approximately a 0.4% and a0.5% decrease of e net benefits to the Nation under
status quo from 1993 and 1994 data, respectively. Given the accuracy inherent in the data, and in the model
procedures, these predicted changes in net benefits to the nation are probably not great enough to indicate an
actual change from status quo. As with any closure, the tradeofis between foregone groundfish caich, and savings
in bycaich spectes are apparent in the mode] results. A closure of northern Bristol Bay would result in a slight
decrease in retained catch and berring bycatch and an increase in Tanner crab bycatch. The minimal directed
. fighing activity in Area 508 during 1993 and 1994 resulted in minute changes in the model results due to the
closure of this area.
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AGENDA C-4(b)
JUNE 1996

| DRAFT Minutes of the
Bering Sea/Aleutian Islands Crab Plan Team
Meeting, May 17 and 20, 1996

Members Present:
Rance Morrison (ADF &G}
Pepgy Murphy (ADF& G, chair) Bob Otta (NMFS)
Ron Berg (MMFS) Doug Pengilly (ADF&G)
Joshua Greenberg (UAF) Dave Witherell (NPFMC)

Ken Griffin (ADF&G)

The Bering SeafAleutian Islands (BS AI) Crab Plan Teamn met by teleconference on May 17 and again on May
20, 1996. The Team meeting was conducted based on the following agenda:

Introductions

Review of Crab Bycaich Management EA/RIR dated May 10, 1996
Approval of 4/3/96 minutes

Upcoming mectings

The primary focus of the teleconference was to review the draft EA/RIR of proposed crab bycatch management
measures, dated May 10, 1996, The team had reviewed the previcus draft in April, and was apprised of the new
Alternatives and options examired as well as revisions made to the analysis, The Team discussion focused on
recommending a preferred Altemative.

Red King Crab Savings Area:

The Team reviewed the additonal analysis for Amendment 37 (Bristol Bay red king craby savings area), The
Team reiterated their concems for the depressed stock of red king crab in Bristol Bay as evidenced by low
abimdance and the stock’s severely contracted distribution. The Team stressed the importance of protecting red

" king crabs year-round in the remaining habitat they occupy by prohibiting trawling year-round. The Team did
step through the new Alternative time/area closures and cap that were proposed in April 1996 and balanced it
against combinations of other Altematives and management measures.

The team’s discussion addressed each of the three variants of time and area closures of Altemative 3 separately.
Closure of the area south of the red king crab protection zone to the Alaska Peninsula after April 1 was viewed
as a minimal cost 1o the domestic traw) industry because less than a fifth of the flatfish catch is taken in the area
on average and less than 7% of the cach taken in the area is canght aftér April 1. The NMFS survey places only
asingle ow in this area to assess resource abundance, Average percentage of crabs from the survey in the area
from 1993-1995 was zero. However, previous studies of the area consider it (o be imporiant king crab habitat.
The Team viewed this April 1 to Dec, 31 closure area as a poor tradeoff to the accompanying opening of the
triangle area comprising the northwest comers of area 516 and 512; an area considered part of a yellowfin sole
migration corridor. The Team adamantly opposed opening of any poriion of area 512 to trawling. Analysis of
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NMFES trawl survey data from the triangle area indicates over 90% of the average abundance of male and female
crabs in the ared from 1993 to 1995 were mature crabs. Review of the distribution of yellowfin sole blocks with
the highest average caich per tow and highest mimber of (ows by month from 1987 to 1994 showed the northern
blocks of area 516 and the two blocks above area 512 were not production areas for the yellowfin sole trawl fleet.
In fact, nearly the entire catch of yellowfin sole east of 162° came from the two blocks between 159° and 160°W
and north of 58°N, Additionally, flatfish trawl hauls with observed bycatch of 30 or more red king crabs
clustered along the northern boumdary of area 512 (38 "N) in 1992 and 1993 which corresponds with the northern
distribution of crabs as mapped by the NMFES survey. The Team also noted that in 1987, one of the few years
when the yellowfm sole trawl fleet directed fishing in area 516, 77% of the observed bycatch of red king crab was
laken in the portion of area 516 that is north of the red king crab savings area during the month of April. Last,
the team reviewed consequences of epening the northwest comer of the red king crab saving area to trawling
April 1 with closure trigeered by a red king crab cap in the range of 5000 to 15,000 red king crabs, The NMFS
survey found an average of 21% of the mature male red king crab in Bristol Bay from 1992 to 1995 were located
in this area, The area had a high density of observed flatfish hawls in 1992 with a bycatch greater than 50 crabs.
In 1992 and 1993 all trawl effort by the yellowfin sole fleet in the red king crab savings area concentrated in the
torthwest corner yielding 27% and 17% of the red king crab bycatch of the fleet for those years. This comer of
the red king crab savings arca alse yielded increasing percentage of yellowfin sole catch per tow from 1986 to
1989 but also had corresponding increases in percentage of the annual bycatch of the fleet.

Alternative 3 would sacrifice more mature male and female crab than the other Altematives while the gain in
flatfich harvest is limited. Team reembers remain concemed that the impacts of qawling are greater than just the
nurnber of crab counted as bycatch. Degradation of habitat and patential unobserved mortality of crabs contacted
by the aawl are of particular concem. Important red king ¢rzb habitat would be open to trawling under
Alternative 3. TheTeamconchrdedthalAhanaﬂv&Bmuldnnumpmvepmlecuunoansm]Bayredlungcrab
omunmbutemrebuﬂdmgofﬂ::swck [he Team reco ! ! -

cunservatlon concerns about |he antol Bay red I:mg crah s‘lock and the Team feels Alternative 2 option B
provides the most protection 1o ted king crab and crab habitat

Crab Bycatch Limits:

The Team noted the SSC also had concems with PSC limits based on an index of the entire crab population
abundance and concurred with the SSC that new PSC limits should be analyzed in the future using more
representative “currency”, Pegey suggested a currency based on both number and weight of crab similar to the
State’s definition of threshold for Bristol Bay red king crab. Subsequent discussion of currency touched on
assumed crab bycaich mortality, observer measurement of crab bycatch, survey measurement ervors, variability
of trawl caichahility, eic

In April the Team declined to recommend specific Alternative PSC lLimits as they felt a precedent existed for
industry negotiation of PSC limits. Industry participating in this meeting were polied and indicated to the Team
no negotiation of bycaich caps had occurred nor had they been contacted conceming potential negotiations.
Therefore, the Team felt some comparison of the advantages and disadvantages of Alternative options for crab
bycatch limits in groundfish trawl fisheries would be beneficial, ‘The merits of fixed PSC limits versus rate based
limits were discussed. A rate based PSC limit could be biased high or low depending on distribution and
abundance of component portions of the population (e.g. mature males, females, juveniles etc.) and effects of
numerous variables on the carrent broadly defined PSC currency, The Team determined that a fixed rate or
stairstep approach was preferable at this time for specifying crab PSC limits, The following were identified as
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the Teams preferred Altemative for each crab species:

The following steps were recommended by the team:

Abnndance Zone | PSC limit
Below Threshold = 8.4 million mature crabs
+ Effective Spawning Biomass (ESB) 35,000
<14.5 million {b.
Above Threshold + ESB < 55 million Ib. 100,000
ESB > 55 million Ib. 200,000

In years when red king crab in Bristol Bay are below threshold and the guideline harvest level (GHL)
is set at zero (meaning no directed fishery), a PSC limit of 35,000 red king crab would be established
in Zone 1. This limit was based on the level of bycatch cbserved in the 1995 flatfish fisheries operating
in Zooe 1 with the Red King Crab Savings Area closed to trawling. In years when the stock is ahove
threshold but below the target rebuilding level of 55 million 1b. effective spawning biomass, a PSC
llmlﬂflm-ﬂﬂﬂrﬁdlmsmbwﬂdbembhsm mmnscmmww

Saxmg‘s_ﬁma. The lﬂﬂﬂﬂﬂcmbPSChmumrr&spondstGaSU%redMDnﬁumﬂmmlPSC
limit, the same percentage reduction as applied by the Alaska Board of Fisheries in 1996 o the harvest
rate for the directed red king crab fishery when the stock is above threshold but below 55 million
pounds effective spawning biomasg, A 200,000 PSC limit would be established in years when the
Bristol Bay red king crab stock is rebuilt {above threshold and above 55 million Ib. effective spawning
biomass). The Team agreed the closure areas and PSC limits should be recxamined as the Bristol Bay
red king crab stock approached rebuilt status.

The following steps were recommended by the team:

Abundance

[millions of crab) Zone 1 Zone 2
0-100 375,000 650,000
100-250 750,060 1,300,000
250-500 800,000 2,300,000
500+ : 1,000,600 3,000,000

The tcam felt that a step between crab abundance ranging from zero to 100 million crabs was
preferable to a rate based Emit at or below @ abundance of 100 million crab. An additional step (step
1) was developed based on an abundzance level that approximates a sitnation when a directed crab
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4,  fishery is unlikely to be prosecuied (0-1({) million ¢rab). The Team also recommended lower PSC
limits fof Step 2 (100-250 million crab) than proposed. Limits for Step 2, 750,000 crabs n Zooe 1
and 1,300,000 crabs in Zone 2, represent attainable bycatch levels observed in BSAI groundfish
fisheries -from 1992 w 1995, Additionally, these caps better reflect the current proportional
distribution of mature male (52%, 45%) and female (41%, 58%) Tanner crabs in Zone 1 and Zone 2.
The canrent split of 25% of the PSC limit in Zone 1 and 75% of the PSC limit in Zone 2 was based on
the distribution of crabs in 1988. The remaining steps are the same as proposed in Allemative 3,
Optlion B, and the PSC percentages by zone (25%, 75%) comrespond 10 proportional distribution of
Tanne:crabsalhighernhmdmoe.TheTmmmgmzedPSC limits particularly at higher Tanner crab
abundance may require review given any new analysis of PSC currency, effecis of trawling on bycatch
mortality, and change in stock distribution.

wm%mrmmmdﬂhmamcmfmmcmbmmhhﬂedmm
the impacts of rawling on this siock. Recruitment of a few strong year clagses to the larger fishable
size class bas been anticipated for several years but has yet to occur. Currently, recruitment (o larger
sizes is not sufficient to offset declines due to nanral and fishing mortality. The Team members agreed
that the average bycatch of snow crabs observed in Zone 2 from 1992 to 1994 would be a good starting
point for a PSC limit, This limit could be revised in the future as more information becomes available
regarding PSC cumency, unobserved mortality and ow the @awl flect operates within a cap, The team
noted the average size of trawl bycatch of smow crab comesponds to mature animaly and nearly 50%
of the mature male and female smow crab but only 24% of the total snow crab abundance are located
in Zone 2 according to the NMFS survey. Therefore, the Team corcluded PSC limits based on 3 rate
of the total population of snow crab would result in disproportionately high harvest of mature crabs
in Zone 2.

hwasfe]tﬂmauchaclnmareawmddplmecllmownal‘mofjuvcnﬂnmdhngcrabhabnﬂwhﬂeﬂ
the same time allow rawling in an area that can have high catches of flatfish and low bycatch of other
species. The area north of 58°43'N was suggested to be closed to reduce bycaich of herring, as indicated
in the docunent. The time window was specifiedt 10 reduce bycatch of halibut, which move into the
nearshore area in June. The Teams preferred Altemative differs from Alternative 4 in that the area east
of 159" W and the area west of 16(0° W should be closed to protect known areas of juvenile red king crab
and halibut habitat.

Other Business

Peggy reminded team members of their work assignments for the FMP update and agreed to send out
atasldng!ist.l’eggymggwledafew revisions be made to the April 3 draft minutes, and noted several
upcoming meetings: NEFMC June 10-16, PNCIAC June 11, and a Lowell Wakefield Symposium,
Fishery Stock Assessment Models for the 21* Century: Combining Multiple Information Sources, The
symposium is scheduled for Oct §-11, 1997,

Others in attendance were David Ackley, Lisa Pelito, Phil Righy, Jeff Stephan, and Arni Thompsan,
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AGENDA C-4(c)
T INE_1 99

Crab Rebuilding Committee
Recommendations on Crab Bycatch EA/RIR

If the Council's objective was 10 reduce mortality on sofishell crab, a closure through July

1 would provide more protection. However, a year-round closure to bottom trawling couid
be justified as a way to protect habitat and reduce unobserved mortality. Regardless of
what option is chosen, closure areas should be re-evaluated on a regular basis becapse crab
abundance and distribution change over time.

A full economic analysis of tradeoffs among crab and groundfish fisheries should be
performed if possible when data become available,

1[ 2‘ !! lI.E E - - - c I ESCB ] I- oI

The problem statement and list of alternatives should be presented separately for each crab species.

A.lteman’ve3wonldhavelesSpmbleamifPSC]inﬁmmbascdmmyabundmoflargeﬁab
rather than the total index of all size gronps.

The analysis provides sufficient information for industry representatives to negotiate bycatch limits.

It would be prudent to prohibit rawling from arcas containing juvenile red king crab habitat.
The area between 159° and 160°W, and north of 58°N should be included a5 a suboption to
continue trawling in this area.

The regulation allowing trawling for Pacific cod off Port Moller should be repealed given new
information on juvenile habitat and red king crab stock status. The required regulatory amendment
language could be rolled into the EA/RIR for Amendinent 4],



Crab Rebnilding Committee
Terms of Reference

M;Rmmmmmmmmmmmmmmmpmm
direction of Committee chair Dave Fluharty.

Problem Staternent: Status of red king crab is depressed, and BSA] Tanser and snow crab are in low
abundance.

Objective: Develop comprehensive plan to rebuild Bering Sea crab stocks and reverse stock declines.
Focus: Evaluate sowrces of mortality due 1o interaction of crab and proundfish fisheries, and evaluate

potential management measures o rechice mortality. Measures may include closed areas, bycatch
manage:ment regime, and ecosystemn impacts,

Approach to Rebuilding Plan

Guidance from Council

®  Isthe Terms of Reference agreeable to the Council? .

®  Should the Committee examine GOA crab stocks?

® How should industry be involved in the Committce process?

® How should the rebuilding plan be approached, through staff preparation or contract?
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DRAFT Minutes of the
Bering Sea/Aleutian Islands Crab Plan Team
Meeting, May 17 and 20, 1996 L LE’
Members Present:

Ron Berg(NMFS) Peggy Murphy (ADF&G, chair)

Joshua Greenberg (UAF) Bob Otto (NMFS)

Ken Griffin (ADF&G) Doug Pengilly (ADF&G)

Rance Morrison (ADF&G) Dave Witherell (NPFMC)

The Bering Sea/Aleutian Islands (BSAI) Crab Plan Team met by teleconference on May 17 and again on May
20, 1996. The Team meeting was conducted based on the following agenda;

Introductions

Review of Crab Bycatch Management EA/RIR dated May 10, 1996
Approval of 4/3/96 minutes
Upcoming meetings

Review of EA/RIR on Crab Bvcatch Management

The prmary focus of the teleconference was to review the draft EA/RIR of proposed crab bycatch
management measures, dated May 10, 1996, The team had reviewed the previous draft in April, and was
appnised of the new Altermatives and options examined as well as revisions made to the analysis. The Team
discussion focused on recommending a preferred Altemnative.

Red King Crab Savings Area: The Team reviewed the additional analysis for Amendment 37
(Bristol Bay red king crab savings area). The Team reiterated their concems for the depressed stock of red
king crab in Bristol Bay as evidenced by low abundance and the stock’s severely contracted distribution. The
Team stressed the importance of protecting red king crabs year-round in the remaming habitat they occupy by
prohibiting trawling vear-round. The Team did step through the new Altemative time/area closures and cap
that were proposed in April 1996 and balanced it against combinations of other Altematives and management
measures. Y

The team’s discussion addressed cach of the three vanants of time and arca closures of Alternative 3
separately. Closure of the area south of the red king crab protection zone to the Alaska Peninsula after April
1 was viewed as a minimal cost to the domestic trawl industry because less than a fifth of the flatfish catch is
taken in the area on average and less than 7% of the catch taken in the area is caught after Apnl 1. The
NMFS survey places only a single tow in this area to assess resource abundance. Average percentage of
crabs from the survey in the area from 1993-1995 was zero. However, previous studies of the area consider it
to be important king crab habitat. The Team viewed this April 1 to Dec. 31 closure area as a poor tradeoff to
the accompanying cpening of the triangle area comprising the northwest comers of area 516 and 512; an area
considered part of a yellowfin sole migration corridor. The Team adamantly opposed opening of any portion
of area 512 to trawling. Analysis of NMF5 trawl survey data from the tnangle area indicates over 90% of the
average abundance of male and female crabs in the area from 1993 to 1995 were mature crabs. Review of the
distnbution of yellowfin sole blocks with the highest average catch per tow and highest number of tows by
month from 1987 to 1994 showed the northern blocks of area 516 and the two blocks above area 512 were
not production areas for the vellowfin sole trawl fleet. In fact, nearly the entire catch of yellowfin sole east of
162 came from the two blocks between 159° and 160° and north of 58°. Additionally, flatfish trawl hauls
with observed bycatch of 50 or more red king crabs clustered along the northern boundary of area 512 (58°)
in 1992 and 1993 which corresponds with the northemn distribution of crabs as mapped by the NMFS survey.
The Team also noted that in 1987, one of the few years when the vellowfin sole trawl fleet directed fishing in
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area 516, 77% of the observed bycatch of red king crab was taken in the portion of area 516 that is north of
the red king crab savings area during the month of April. Last, the team reviewed consequences of opening
the northwest comer of the red king crab saving area to trawling Apnil | with closure triggered by a red king
crab cap in the range of 5000 to 15,000 red king crabs. The NMFS survey found an average of 21% of the
mature male red king crab in Bristol Bay from 1992 to 1995 were located in this area.. The area had a high
density of observed flatfish hauls in 1992 with a bycatch greater than 50 crabs. In 1992 and 1993 all trawl
effort by the yellowfin sole fleet in the red king crab savings area concentrated in the northwest comer
yielding 27% and 17% of the red king crab bycatch of the fleet for those years. This comer of the red king
crab savings area also vielded increasing percentage of yellowfin sole catch per tow from 1986 to 1989 but
also had corresponding increases in percentage of the annual bycatch of the fleet.

Alternative 3 would sacrifice more mature male and female crab than the other Alternatives while the gain in
flatfish harvest is limited. Team members remain convinced that the impacts of trawling are greater than just
the number of crab counted as byveatch. Degradation of habitat and potential unobserved mortality of crabs
contacted by the trawl are of particular concern. Important red king crab habitat would be open to trawling
under Alternative 3. The Team concluded that Al[cmanve 3 would not unpl‘avtt pmtccuon uf antol Bay red
king crab or mntnbutr: to nabu:]dmg of the stock. i

havc serious conscrvnnnnmncf:ms abnut thf: 'anml Bay red king crab stock and ﬂ:c Temn feels Altcmamr:
2 option B provides the most protection to red king crab and crab habitat.

Crab Bycatch Limits: The Team noted the SSC also had concerns with PSC limits based on an index
of the entire crab population abundance and concurred with the SSC that new PSC limits should be analyzed
in the future using more representative “currency”. Peggy suggested a currency based on both number and
weight of crab similar to the State’s definition of threshold for Bnstol Bay red king crab. Subsequent
discussion of currency touched on assumed crab bycatch morntality, observer measurement of crab bycatch,
survey measurement errors, varability of trawl catchability, ete.

In April the Team declined to recommend specific Alternative PSC limits as they felt a precedent existed for
industry negotiation of PSC limits. Industry participating in this meeting were polled and indicated to the
Team no negotiation of bycatch caps had occurred nor had they been contacted concerning potential
negotiations. Therefore, the Team felt some companson of the advantages and disadvantages of Alternative
options for crab bycatch limits in groundfish trawl fisheries would be beneficial. The merits of fixed PSC
limits versus rate based limits were discussed. A rate based PSC limit could be biased high or low depending
on distribution and abundance of component portions of the population (e.g. mature males, females, juveniles
etc.) and effects of numerous vanables on the current broadly defined PSC currency. The Team determined
that a fixed rate or stairstep approach was preferable at this time for specifying crab PSC limits. The
following were identified as the Teams preferred Alternative for each crab species:

Rer:l ng Crab I

PSC Lima Whan £S8 > 55 m, ths.
230,600 PSC = 200,000 crabs

\When ESB<=145mibs  Directed Ha =
QDII:I.DEH'J'_ Mature Crabs <= H.4 m.
PSC = 35,000 crabs
150,000 Diracted Fishery Closed
100, 000
’ When ESB > 14.5 & < 55 m. Ibs
50,000 PSC = 100,000 crabs
o Directed Harvest Rate.= .10

0 10 18 28 38 48 58 8a
Effactive Spawning Biomass (milllons of pounds)
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The following steps were recomnended by the team:

Abundance Zone 1
Below Threshold = 8.4 million mature crabs

+ Effective Spawning Biomass (ESB) 35,000
<145 million b,

Above Threshold + ESB < 55 mullion 1b. 100,000
ESB > 33 million Ib, 200,000

In years when red king crab in Bristol Bay are below threshold and the GHL is set at zero (meaning no
directed fishery), a PSC limit of 35,000 red king crab would be established in Zone 1. This limit was based
on the level of bycatch observed in the 1995 flatfish fisheries operating in Zone 1 with the Red King Crab
Savings Area closed to trawling. In years whm the stock is above threshold but below the target rebuilding
level Of 35 m:lhcln Ib. effects PSC limit of 1

correspon ds to a 50% reduction from the current PSC lumt tlla same percentage mducuun as apphad by the
Alaska Board of Fisheries in 1996 to the harvest rate for the directed red king crab fishery when the stock is
above threshold but below 55 million pounds effective spawning biomass. A 200,000 PSC limit would be
established in years when the Bristol Bay red king crab stock is rebuilt (above threshold and above 55
million Ib, effective spawning biomass). The Team agreed the closure areas and PSC limits should be
reexamined as the Bristol Bay red king crab stock approached rebuilt status.

PSC Limit
3,500, psc_ﬂuomﬂmL Rosrecsn, Hroae. "l('ﬂ-"ﬁ
3,000,000 M= 250 to 500 m. crabs e ) —_—
2,500,000 PSC=1. ”E'?ﬂﬁ__j —

2.000.000r W= 100 to 250 m. u_fahs
1,500,000 PSC=T50.00001,300,000
i

1,000.000 i =
500,000F 4 N= 0lo 100 m. crabs
L. . PSC=I?S O0NESH

M= 500 ++ m. crabs

aon
40 190 280 IBOD 4B0 570 EB7O0
Abundance (milllons of crabs)

The following steps were recommended by the team

Abundance

(millions of crab) Zone | Zone 2
0-100 375,000 630,000
100-250 750,000 1,300,000
250-500 900,000 2,300,000
500+ 1,000,000 3,000,000

An additional step (step 1) was developed based on an abundance level that approximates a situation when
a directed crab fishery 1s unlikelv to be prosecuted (0-100 million crab). The team felt that a step between
crab abundance ranging from zero to 100 mullion crabs was preferable to a rate based limit at or below an
abundance of 100 million crab. The Team also recommended lower PSC limits for Step 2 (100-250 million
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crab) than proposed. Limits for Step 2, 750,000 crabs in Zone | and 1,300,000 crabs in Zone 2, represent
attainable bycatch levels observed in BS/AI groundfish fisheries from 1992 to 1995. Additionally, these
caps better reflect the current proportional distribution of mature male (52%. 45%) and female (4 1%, 58%)
Tanner crabs in Zone | and Zone 2. The current split of 25% of the PSC limit in Zone 1 and 75% of the
PSC limit in Zone 2 was based on the distnbution of crabs in 1988. The remaining steps are the same as
proposed in Altemative 3, Option B, and the PSC percentages by zone (25%, 75%) correspond to
proportional distribution of Tanner crabs at higher abundance. The Team recognized PSC limits particularly
at higher Tanner crab abundance may require review given any new analysis of PSC currency, effects of
trawling on bycatch mortality, and change in stock distribution,

10) Ll 1 - -

meacm of tmwlmg on ﬂus stock. Recruitment of a few stmng year classes to r.hr: larger fishable size class
has been anticipated for several years but has yet to occur. Currently, recruitment to larger sizes is not
sufficient to offset declines due to natural and fishing mortality. The Team members agreed that the average
bycatch of snow crabs observed in Zone 2 from 1992 to 1994 would be a good starting pomnt for a PSC
limit. This limit could be revised in the future as more information becomes available regarding PSC
currency, unobserved mortality and how the trawl flest operates within a cap. The team noted the average
size of trawl bycatch of snow crab corresponds to mature animals and nearly 50% of the mature male and
female snow crab but only 24% of the total snow crab abundance are located in Zone 2 according to the
NMFS survey. Therefore, the Team concluded PSC limits based on a rate of the total population of snow
crab would result in disproportionately high harvest of mature crabs in Zone 2.

that ape wline : : pril 1 10 June 'T' ﬁchw Tt was felt
that such a closure area wou]d pmtcct known areas of juvenile red kmg crab habitat while at the same time
allow trawling in an area that can have high catches of flatfish and low bycatch of other species. The area
north of 58°43'N was suggested to be closed to reduce bycatch of herring, as indicated in the document. The
time window was specified to reduce bycaich of halibut, which move into the nearshore area in June. The
Teams preferred Altemative differs from Altemative 4 in that the area cast of 160° W and the area west of
159° W should be closed to protect known areas of juvenile red king crab and halibut habitat.
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;
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Other Business

Pepgy reminded team members of their work assignments for the FMP update and agreed to send out a
tasking list. Peppy sugpested a few rmvisions be made to the April 3 draft minutes, and noted several
upcoming meetings: NFFMC June 10-16, PNCIAC June 11, and 2 Lowell Wakefield Symposiun, Fishery
Stock Assessment Models for the 21* Century: Combining Multiple Information Sources. The symposium is
scheduled for Oct 8-11, 1997,

Others in attendance were David Ackley, Lisa Pelito, Phil Righy, Jeff Stephan, and Armi Thompson.
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" AGENDA C-4(d)
JUNE 1996

United States Department of the In

FISH AND WILDLIFE SERVICE
1011 E. Tudor Rd.
Anchorage, Alaska 90503-6199
IV REFLY REFER TO:
AEM

MAY 31 1906

Mr. Clarence Pautzke, Executive Director
Morth Pacific Fishery Management Council
605 West Fourth Avenue, Suite 306
Ancherage, Alaska 99501-2252

Dear Mz. Fautzke:

The U.S. Fish and wildlife service has reviewed the alternatives prasented for
proposed hmendment 41 "Management of crab bycatch limits in Bering Sea trawl
fisheries and establishment of a nearshore trawl closure area in Bristol Bay.”
The Service agrees that the proposed alternatives will have ne negative
effects on seabirds or marine mammals in Bristol Bay.

However, the Service does believe that one of the altermatives may benefit
marine mammals and migratory birds in Bristol Bay. The alternative which
cloges all waters east of 162° W longitude in Briatol Bay to trawling, may
allow for increased populations of seabirds and marine wammals due to
increased food resources and reduction in disturbance of prime habitat areas.
An analysis of the benefits to seabirds and marine mammals ia enclesed.

Sinceraly,

R e

Regiconal Director

. Enclosure



AMENDMENT #41
PROPOSED MANAGEMENT MEASURE #3
CLOSURE OF BRISTOL BAY EAST OF 162° W LONGITUDE TO
TRAWLING

The U.5. Fish and Wildlife Serwvice hae an interest in the propesed amendment,
due to itgs probable positive impact on sea otters, walrus and seabirds in
Bristel Bay. Bristeol Bay, due to its high productivity serves a&s an important
resource area for marine mammala and seabirds.

Marine mammals af interest tc the Serviee include sea otters, which are found
from the Western tip of the Alaska Peninsula to Port Moesller -and walrus which
haulout on identified areas in the Bay (Figure 1). Theae species are not at
rizk due to direct mortality in the fishery, but are at risk due to
disturbance and/or depletion of the feod regsources om which they depend. Both
of these apecies are susceptikle to disturbance by vessels, and walrus appear
toe be especially pensitive. Research has shown that walrus will abandon a
hanlout completzly if disturbance rates are high encugh and that they are slow
to begin to reuse haulouts which they have abandoned (Gol'tsev V.N. 1968).

Use of the Round Igland and Cape Pierce walrue haulouts has been monitored in
a consistent manmer since 1584. In 1966 vessels fishing fer yellow-fin mole
firat appearad near the Round Island haulout, and in 1987 and 19288 the number
of vessels fighing near the haulout inereased dramatically (Moran and Wilson
1996) . Due to dramatic decreases in the use of the haulouts at Cape Pierce and
Round Island the North Pacific Fishery Management Council recommended that the
Secretary of Commerce establish a 12 mile buffer zome around the Walrus
Islands State CGame Sancruary and Cape Pierce. The amendment wam accepted and
was implemented in 1990. The nunber of walrus using the Round Island haulout
in 158% and 19%¢ had inereased, while the number using Cape Pierce decrzased
{Figure 2). During the 159¢ seapon a number oFf vessels were cited for fishing
inside the 12 mile buffer at Round Igland, resulting in additional disturbance
to the walrua at the haulout. Since 1992 walrus use of the Round Island
hauwlout has steadily increased, while use of the Cape Pierce haulout haa
generally increased. Alrhough compliance with the 12 mile buffer zomne has
been very good in the past few years, disturbance may still be occurring due
to established transit lanes, within the buffer 2cnes, and/or disturbance on
feeding grounds. Therefore closure of Bristol Bay, Eaast of 162° W longitude,
to trawling would eliminate any chance of disturbance due to the yellow-fin
sole fishery. .

-In addition both walrus and sea ottere feed on invertebrates in waters up o
100 metera deep {U.S. Figh and wildlife Servige 1554). Walrus generally feed
on bivalves on soft bottoms, while sea otters prefer sea urchins, abalone,
chitons, crabs, and bivalves. Trawling will cbwviously effect the distribution
and perhaps abundance of invertebratee, in that it may disturb the bottom
either covering inverrehrates or removing them aa bycateh. If trawling
raducas abundance of important food reaources, then the walrus and sea otters
will be forced te move to new areas, perhaps resulting in reductions in
population due to loss of preferred habitat.

Seabirds populations throughout the North Parific and Bering Sea are thought
to be declining. The causes for the decline are curreatly unknown but
meagures taken to enhance survival are encouraged. Direct mortality of
gepbirds, due to trawl fisheriea, has not bean shown to be an impartant
contributer to the overall dacline, haowever, trawl fisheries may be indirectly
contributing to the decline (Mepdenhall and Anker-Nilsseen 1996).

Bristcl Bay, supports large populations of nesting seabirds at a number of
rookeries (Figure 3). As shown in Table (1) there are greater than 1 million
seabirds at celoniee in Bristel Bay. The largest cclonies are found in
Northern Bristel Bay and are dominated by murres, black-legged kittiwakes and



‘puffing. The majority of the species identified in Table (1} depend upon fish
for food during the periocd whenr they are rearing young {LoGange and Sanger
1986)}. TFurthermore, these birds are often dependent upon specific speciea and
sizes of fish, due to nutritiemal and for handling problems (Anker-Nilssen,
and Lorentsen 1990}. Therefore, reductione in local forage fish species may
put the nestlings at risk, since the adultg may be required to spend more time

‘at sea foraging.

Data from Cape Pierce population index plota indizates that kittiwakea are
currently at the lowest populations since sonelstent counta began in 13950
{(Figure 4). Populaticn indices appeared tc peak in 1992 and have steadily
declined sinece that time. 1In the case of kittiwakes, at Cape Pierce, data
indicates that prodnerivity has been low and consequently recruitment into the
populations has been low since 1587 (Haggblom 1996). The reasons for the poor
productivity are not knowa, but nest attendance by adulta is though to be a
major factor. Poor nest attendance has been correlated with low food
abundance at other sites (RBarrett and Runde 1980).

Cormorant populations at Cape Plerce have declined since 1992 (Figure 5).
Cormorantgs asa opposed to murres and kittiwakes are known to abandon nest sites
when food abundance is low (Boekelheide and Adnley 1989). In addition dead
chicks wera found in nests in 1995, indicating that the adults were unable to
attend the neats due to food shortages (Haggbhlem 1998) .

Alcthough none of the birde mentioned above prey excluaively on yellow-fin

sole, the effect of bycatch on populations of forage fish may be impacting the
birds. In addition many of these birds may be disturbed either at rockeries,

by boata in paseage, or on feeding areas during fishing. Therefore closing of
Bristol Bay to trawling would be expected to have a positive affect on bird
colonies in the Bay.

o
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Figure 1, Walrus haulout sites and sea otter habitat in Bristol Bay.
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Peak Walrus Numbers at Two Sites in Bristol Bay, 1984-1995
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Figure 2. Peak walrus numbers at Cape Pierce and Round Island from 1984 to

1935, Data from Moran and Wilson 1996.



Alaska Seabird Colony Catalog
US Fish and Wildlife Service
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SERBIRD COLONEES OF BEISTOL BARY ARER

521796 U.5. Fish and Wildlife Sarvice Summary Pn.H
' Alaskn Seablrd Colemy Cataleg :

Summary of Moatb-Reprasspratlive Estcimaces

Species Population Tetal Minimmm M miim Maan W/ Bot. W/0 BEst Absent Sitea

----- R AR At AL A m - ————— - o - - mEEE .- Em - - - ——— EE T T -

Pork+tailed storm-pecrel 0 0.0 L] '} .} 1 o 1
Doubla-cresced cormorant 1,552 1 12 548 154 2 o i
Pelagic cormorant 13,182 1.6 4 4,416 694 19 2 ] 1
Red-faced cormorant 3,873 .3 2 . 952 510 7T z a 9
Unidencified cormorant - 4,510 .4 1] 1,700 303 18 1 ] k|
Commenn edider 510 .9 1a 409 1719 3 1 0 k|
-Black oyspercarcher 2 .0 2 2 2 1 o o o
MNew gull 234 -2 1 209 18 ] L 0
Herring gull 2 .0 2 2 2 1 0 o 0
Glawcous-winged guil 2%,361 2.4 a 12,600 995 k1) 2 [} F
Black-lagged kittiwake 210,798 16.8 ] 43,000 8,432 25 1 [+ 1
Tnidentifiad gull L ¥ .0 2 40 21 '] ] o
Arckic tarn 1,%5& .2 29 1,000 279 T 2 1 [
Aleucian teen 1,214 .1 3 &00 2408 2 9 I/h\
CoTImon muUrTa 537,400 AZ.B 100 228, 000 53,740 ic 2 L]
Thick-billed murre ¢ 0.0 1] 0 o k) [ u
Saidencifisd murre 353,266 Za.1 2,300 200, 0CO 39,252 9 ] 1] 1
Plgasn quillsmat 1,637 W1 q 400 113 15 1l o 1
Least auklat ¢ 2.0 L] [ [} 2 i L} ]
Farakeer auklet 2,495 .2 5 1,500 155 k] 1 o 1
{reated auklet 100 .0 ich 140 100 0 ] o
Rhinpceres auklet o 0.0 0 a -] ] ] i
Tutrted puffin B, 249 7.1 80,000 4,250 21 1] ] 1l
Kerned puffin £,19% .1 4 1,750 262 18 1 0 1

Tocal = 1,256,272

Table 1. Numker of seabirds at colonies in Bristal Bay.
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NOBTH PACIFIC FISHERY MANRGEMENT COUNCIL
fittantion: Richard tauber

DAVID HILLSTRAND
BOX 1560 B
HOMER, ALASKA 99603
(907) 235.8706

C-2 () Bycatch Compensation by area & C-4 BSAI Crab
Bycatch Issues; Final decision on proposed closures and PSC
limits, |

Proposal: To Cliange and Divide the Current Regulatory and
Closure Areas for the Groundfish fisheries in the BSAL With
dividing the bycatch of crab up into these areas further,

Objectives of Proposal: :

1. Te distribute the bycateh of crab over the entire ares of the
BSAIL; thereby reducing the impact of destroying the crab
species from a certain area.

2. To harvest Groundfish from all parts of the BSAI and pot in
just onme area specific,

3. To reduce the closed areas that are needed to protect crab
stocks. Thereby allowing trawling for Groundfish in areas of
high crab bycatch.

Need and Justification for Council Action: { Why can’t the
problem be resolved through other channels?

1. The NPFMC is in control of establishing areas in the BSAI
for regulatory purpeses, - S :
2. The current Regulatory areas are to large and the ability to

take a large portion of crab out of a certain area is canging
excessive stress upon crab populations. ' . ' -.
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.- 2, Seeing continme closures ‘of high crab byeatch, is amother
indicator that we need to distribute the bycatch of crab over
more areas. With also having the ability to increase or decrease
the bycatch of crab in certain areas. Snuch as the trawl Beet has
asked. : o a

Proposed Changes to the Regulatory and closure aveas for the
' Groundfish Fisheries in the BSAT vegarding Crab bycatch.

1, Zone #1

8. An amendment to divide 509 into two sections; creating 3
sections,

1. §16; being 162* - 163* which is currently closed from March
15th - June 15th, And is consistent with soft shelled condition of
crab stocks. This subsection of Zohe #1 along side of 509, is an
example of managing areas in a more direct sense and ensuring -
prudent mamagement! ' - . S ' -

2. 517; being 163* - 164* with being closed from March 15th-
June 15th. - L : o
3. 518; being from 164* . 165%)

b. An Amendment to divide the RedKing crab , and Baridi
bycatch up between these three areas for a total of -
+ 66,666 Red King crab for ecach sabsection of 516, 517, 518.
2. 333,333 Barid crab for each subsection of 816, 517, 518,
- ¢. This would be in lue of a perminate closure for the Bristol
Bay Red King erab savings areas whickh is being hard pressed by
~ the crab industry and the State of Alaska. - = - ’
4. 512 is closed to trawling already in Zone # 1.

Zd WHEE 120 66T B2 ‘Av 928 SEZ ¢ "ON INOHA LE1SAS Xdd OTudSEeuURd ; LJOMd
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Foreseeable impacts if proposal ( Who wins, who loses?)

1. The crab stocks; .inthat bycateh of crab is spread ont over a
larger area; redocing the chances of taking to large of » portion
‘of the bycatch amount ont of an area specific. . :

2, The trawl ﬁéet may loss by not being able to stay in one area
for a greater amount of time.

3. The traw! fleet will benefit by still being able to harvest
Growndfish in areas of high crab bycateh. And will have to
ability to petition for changes in crab bycatch per area which
has a health blomass of crub to barvest groundfish.

Are there alternative solations? if sé;hwlllat; are they and why do
you consider your prapnss) the hest way to solving the
problem? '

1. The alternative is to remain with the current regulatory
areas, and assign a wide Opilo’ bycatch cap for Zone 1 and 2.
Such as with Red King crab and Baridi.

a. This is why the NPFMC has needed farther closure areas in
each Zone. And why futoré. élosnre areas are being porsned by
the crab industry.

2. To best solve the contentious byeaich issue and reduce the
need for further srea closures; snch as Dr. David Floharty has
mentioned the need to spread the bycatch of any species over a
greater area is needed! - '

Supportive Data & Other Information: what data are available-
and where can they be discovered?

1. The only data I have is that of seeing the trawl fleet operate.
They can systematically wipe out crab in one area with extreme
- Pressure in one area for an extended amount of time,

£d WIBEILD 966T B2 ARl 938 SEZ ¢ “OM 3NGHA LELSAS XHd OTUOSELRY



2. Zone # 2

a. An- amendment to divide Zone #2 into- 5 sabsections,

1. 165% - 167 _

2. 167% - 169*% with the current clogure arca of the Pribilof
Islands to remain

3. 169* - 173% with the corrent closure area of the Pribilof
Islands to remain.

4, 173 . 175+

8. 175%.180%

b. An amendment to divide the Baridi up in Zome # 2, in three
of the sections. 1, 2, 3; from 163* -173*, For 1,000,000 Baridi
per section. | :

. A 15,800,000 opilio PSC; being divided by 5 sections; with
3,000,000 opilic per subsection.

d. Or to inciude Zone # 1 and 2 Baridi Bycatch for a tota) of
4,000,000 crab and divide it between 9 gections.
1. 162-163
2. 163-164
3. 164-165
- 4. 165-166
5. 166-167
6. 167-168
7. 168-169
8, 171.172
9. 172‘1?3
For a total of 444,444 Baridi Per section, a increase to Zone # 1
by 111,111 crab, This would be in exchange for dividing up the
RedKing crab and Opilio erab into more sections, |

David Hilstrand T oy H;{ém
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ay 20, 199

Mr. Richard Lauber, Chairman

North Pacifie Fishery Management Council -
605 West 4th Avenue, Suite 306

Anchorage, Alaska 99501

Dear Mr. Lauber,

The Toksook Bay Traditional Council is providing these comments in
regards to that portion of Amendment 41/37 that proposes the establish-
ment of a trawl closure in nearshore waters of Bristol Bay. The final
action on this proposal is scheduled for the June 1996 Council meeting
in Portiand, Due to the distances involved and current financial
sitvation, the representatives of this Tribal Council will be unable to
attend that meeting.

The express purpose of establishing a trawl closure area in the
nearshore of waters of Bristol Bay is to maintain and possibly increase
rectuitment of red king crab. Given the status of those stocks, actions
that will achieve these goals are desirable.

OQur concern is with the potential impacts that may be felt in

other areas by the displaced trawl fishery. Closing this area to trawl
fishing will primarily impact the yellowfin sole fishery.
Whether vessels participating in this fishery will go around at Cape
Newenham and concentrate some level of effort in rest of the Area 514 in
the vicinity of Nunivak Island and Nelson Island is not known. From our
review of the documents, the EA/RIR does not consider possibly shifting
some of this effort north and the impact it may have on the nearshore
subsistence and commercial fisheries of Nunivak/Nelsen Island area.

Fishermen from our areas have relied upon a wide variety of marine
resources for subsistence use and limit commercial fisheries for as long
as anyone can remember. Halibut, crab, herring, cod and other species
are all reljed vpon and used by area residents. An increased effort in
our area duwe to displacement from Bristol Bay would just end up moving a
preceived problem elsewhera.

It is possible that due to high bycatch of halibut, yellowfin sole
vessels won't come into our area. We would like to see a full analysis
of this before the North Pacific Fishery Management Council takes final
action on the proposed closure. If significantly increased effort with
associated bycatch would occur in our area, we would have to oppose the
closure.

N PO Box 37048, Toksock Bay, Alaska 996377048  {907) 4277114 FAX (907)427774___ _J



PAGE TWO: North Pacific Fishery Management Council

Since we have had experienced problems in decreased size of
subsistence herring catches when the Japanese Trawlers fish herring in
Etolin Strait during early 1970's, between Nunivak and Nelson Island, we
want to be assured before any action iz taken that these kind of
problems will not occur.

We thank you for this opportunity to comment op this on behalf of
our Tribal members and local and area fishermen and we hope that you
will make serious consideration on our behalf as subsistence fishing is
very important for our survival which help us with small cash incame
earned from commercial fishing.

Sincerely,
KSOCK BAY TRADITIONAL COUNCIL

Gl 12

ocseph Asuluk, 5r.
ibal Council Chairman

cc: Mr. David A. Bill, Sr., Chairman, Coastal Village Fishing Coop.
Mr. Norman Cohen, executive Director, Coastal Village Fishing Coop.
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June §, 1996

Chairman Lauber

North Pacific Fisherics Management Council
605 West 4th Avenue

Anchorage, AK 99501

I am writing to comment on the EA/RIR for Amendments 37 (Bristol Bay Red King, Crab Savings
Arca) and 4] (Crab Byeateh Limits in Truwl Fisherics, Nearshiore Bristol Bay Trawl Closure).

Red king and bairdi crab stocks are at currontly at a low level., Dyeateh of these species in trawl
fisherics can be reduced. 'I'he bottom trawl industry has showa wilh its voluntary Seustate
program, voluntary arca closurcs and voluntary geur restrictions (i vessel operators support any
reasonable method of decrcasing bycatch, However, it has not been proven that decreasing the
trawl bycatch of crab will inerease the probability of crab stock rebuilding, In fact, the TA/RIR
acknowledges that “byeatch in the groundfisheries s a relatively small impact on erab
populations, and therefore reducing the [byeatch caps| may nwl drastieally improve or rebuild ciab
stocks.™ Unfortunately, the Council has cliosen to focus on trawl closures and trawl byeatch caps
of erab to doorease impact on erab stocks, As the EA/RIR points out, trawl fisherics arc by no
means the ouly source of crab mortality,

A well-balanced approach to the TA/RIRs problem statement of needing (o increase the probability
of crah stocks rebuilding should deal with all fishery-related sourees of erab martality. In
addressing this part of its problem statement, the EA/RIR should discuss (e impacts of a hroader
range management measures on (he erab stocks as well as on bolh the gronndfish and crab fishing
industrics. Bencfits of potential closed arcas for proundfish pots and caps on ceab byeateh in
growndfish pot and |Oliﬂliﬂﬂ fisherics must also by considered as part of the overall management
scheme. The seallop fishery has had imposed on it an annual cap of us low as 500 red king crab
which when attuined, per foree, closes all scallop fishing in the BSAL Yet to date in 1996 (wook
eading 5/30/96). the groundfish pot fishery has taken 14,994 red king crab (124% of the trawl
bycaleh) and 100,992 bairdi tanner erab, mostly in areas that are elosed 1o Iruwling to protect ciab,
Yot thore arc no caps for the pot fishieries to minimizc crib moriality, nor are the crub protection
areas closed to pot gear. I do not consider the Council's nctions 1o date s well-balanced, logical,
scientifically supportable approach to mininizing bycatch and maximizing yicld,

The EA/RIR points out that if PSC caps were optimally allocnted between groundfish fisherics,
these proposals would have no significant impaet vn those fisherics: it also notes that under the
current regulatory seheme of annwal specifications of PSC witps, optimal allocation may be
impossiblc to achiove. 1 is clear that if the Council wants to al tam optimal yield of groundfish
with reduced impuct on PSC stocks, the Council must proceed with implementing, Individual
Byuatch Quotas. Only with this type of regulatory schueme will optimal allocation of PSC be
achieved.
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These propescd managenient measirey individually might have only a marginz] nogative impaet an
the traw] indusiry. Towuver, the TA/RIR pointe out that the potentinl cumulative impacts of these
threc managoment mcnsurcs conld be sipnifican, particularly on Lhe flatfish fisheries, Ryeateh of
other specics will likely invrease as traw cffort is pushed inio arhor arcas, as we saw with early
closures of tho rocksolo flevt in 1995 and 1996 duc to higher hatibut byeaich, The model predicts
that the wearshors Pristol Bay closure would similarly increasc the yellow fin solc fishery's bycaich
o hatibut and bairdi wnner cenb, A furthor cumulntive offect of Mese tawl dlosores, which the
EA/RIR docsn't even discuss, is that trawd offort is boing pushed imo increasingly smaller areas.
‘This increased offort per arca is likuly 10 resull in ward impact on botl groundfish and PCS
spocics. Traw! area clasures way thus have nepative civironmcstal and bivlogical consequences.,

Unfortunately, the EAMRIR docs not contain data from mode) mns that exanting the effects of
ewmulative imwl closeres, Each new proposcd trawl clogure provides only an analysis of the
additionsl cffots of that closure, Omwe & closure is in place, no moduling is ever done again with
thal aren open 1o tawl, Thus the cnmulative offiets of irawl closure in e Roring Sca are Jikely to
be eignificantly understated. Thoro is nover any reviritation of closed areas to reviow if they aro
siill an approprigic manageoxal 1ool considoring now biolagical data ahout the specics they
purpont to proteet. This is a significant failing both of the EA/RIR and of'tle Couni approach to
bycaich management in geitoral,

RED KING CRAR SAVING AREA: YEAR ROUND CLOSURE Fammn

The EA/RIR supgests that only 30% of afl male Red king crab arc found in the Red king crab
savings arc, There is not suMicivnt available data Lo pinpoint the actal crab mortality in trawl
sid pot bycaleh. M ernb rebuilding ik 2 to be 3 major focur of groundfish managemicnt,
significanly hetter data on fishory-induced mortality is nocded. ‘The EAZRIR cites studies that
show that beth safl sholl mortality and bardshelt mortality to trnwi-caught crab may be as Jow as
21% and §.2 - 19% rospectively. Unseen mortality msy bo sround 2.6%. Previous NPFMC
analysus have used o considorably higher mumber, R0%, to entenlate wapacts. Trawl mortality
calculation are ot disocunted by Ui vatlue uf natural mortality, us is dirceted crab fishory-induced
morality. This sugpests that we are alrcady overstating e morality of trawl-caught crab. A
very small amonnt of rod king erab, only have boen taken in the RKUSA betwoen April 1 and
August 10 1995 115 an unfair burden on the trawd fishory 10 lengihen ihe scasonal clogure, It
would be merc appropriate to have other fisherivs, such us the bairdi fishery and the pot cod
fishery, sharing in the conssrvation burden by el fishing in tat wea, This would provide us with
oven gromor dooreases in fishery-indicod crab moswlity,

Abovs all, we support the equity of having a1 least the ten minute strip from 6% 00°N to 56" 1O°N
apan to dirceted gronndfish fishing, s well s review of the nocessity of the entire RKCSA closure,
in years following a dicceted king crab fahery. 1owould be an unfair burden 1o allow harvest of
Red king craby, but to provent necess 10 rocksole and other Hatfish stocks which are such & vital
part of the sinall H&G vessul's lividihood.
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CRAR BYCATCH LIMITS

The Crab Plan Team at ity April mecting indicted tlerc was currentby my hiclogriead basis for
selting caps and that they folt thore would be difficully ostablishing such a basis. The original caps
wig igoliaicd by the ceab and groundfish industrics. Ta date, the Council has not dirceied the
industry 1o negotinto any cap reduction, nor 1¢ negotinte any preliminany eop for opilic,

The EA/RIR dock not eslablish sufficiont justification for the proposed mnpe of crab caps, and
particularly for the proporcd opilio range. Tho ranga for an opifio cap used the annlysis and the
mede] runs for an opilic cap is inappropriate. Average byeateh should not be considered ns a
coiling. The cap shonld be set as a eeiling that allows for conservation while optimizing yield,

Alirnative 2, Option A for Red king crab would decrease the traw] cap 1o 35,000 individuals, the
pumbicr fhat wore caught in 1995, “This Alicrmlive fhils to tnke into account thal The abundance of
king crab has botn low sinco 1994 and tho bycateh is vonsoquently loww, In yeurs of high
abundance, irew] vesscls may not be able to avoid king crab bycatch, and would bo unnecessarily
constraincd from achiving optimal vicld of groundfish.

Furthermore, Aliernative 2 for Tamter erab spegifics the ramge o 0.10% (o 2.0 % for a cap, but the
model waus o wt 0.39%. This means e EA/RIR hias not analyzed the lower or wpper bounds of
Altcrmtive 2.

NORTHERN BRISTOL HAY CLOSURE

Herring Bycaich :

The problem stalement is innppropriate becansg there is no cvidence thad the herring byeaich in the
trawl fishery negatively impaete the stock sor the dirceled fishery. A numagement tool in the form
of a trawl cap is already in place. Decreasing Licrring byeateh docs not provide more for the
dicected Tishery and is therefore not & goar allocation. Furlliermere, lresring bycatel i the
yvellowdin fishery is anly o small porcontage of the infal travel bveatch, a point which (he analysia
faile to adoquately illuminate.

Marine Mammal and Seabird Concerns

Thers are already marinc mamial protection arcas in the form of “no trawl goncs™ in cffect in
Northern Bristol Bay. The EA/RIR docs not provide any informatton regarding 2 benefit to
increasing the size of the arcas. The analysis does not establish that gear interaction with the trawl
fishery causos any sipnificant mortality to marine maminals or scabieds in this aves. The analysis
docy nof catablish that Nlatfish nre w source of foud fur marite manmmls o seabindx nor thit any
patential Incalized deplotion of fimiish specior which the traw] fishery ikes from this arca
nepatively effoct theso mamimad and bird popuintions,

PSC Dycatch

Trawl bycatch of cither mto or juveaile king crab jo this anstis alost nil. Halibun bycateh ix
very low, Closing nny of the altemative arcas would decrease directed groundfish caich and
posaibly herring bycateh, But the model docs predict Ot # closure in these arca wowld tikely
result in inerensed tanuer bycateh and possibly inercased halibut bycateh if' the flect moved
northwest,
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Crab Habitat

The BA/RTR docs not provide sufliciont evidenes to cormclaic 1rwl gear with ncgative impacts oo
el habital. Although the analyris chaims that trawling in this ava may dismpst clustoring, juvenile
king erab pods, these is no bycatch of auch pods or crshs by trnvl guae in the proposed arcas. The
trawl floct dots 1ot tow on raved subsiratc arces, bul on xandy bottom ihat is unlikely (0 harbor
juvenile king crab becauso it contains no protoetivo environmunt. ‘The tawd Nt works in such
areas becausc (hey have highor coneentrations of 1arget flatfish at cortain timos of the year. Lo
addross the juvenilo habitat concerm, it would be apprapriute to clos specifically those ascas that
have niready boon identified as rocky substiate. The EA/RIR dnes niot conlain this allcrative.

Specific Closuro Altematives

Al the allcratives excopt staing quo spocify broad closurcs which incorporate areas thal
historicaily have litile or no cmb bysatch and no esinblished crab hnbitat (such as rocky substraic
oF sta o0ion patches), bant do have arcas of Aignificam grocndfish cateh. 11 & inapprapriate 10
make such sweeping elosures just to includi 4 fow arcas that iy have important crab habitat or
high bycotch arcas. Rather, (o goat of eplinun yield would be hetier served by smaller, more
spocific closures that direetly address the problems a1 hand (assuming those probiems can be
adequately identified and substantintod). The EA/RIR too teoadly defincs proposed closure nrcas
and docs not provide adeguate justificution for those closures,

Thank yuu for thig opportuaity to commeit.

dk=_ .

Assistant Dircetor, Governnent Aflvirs
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AMERICAN FACTORY
TRAWLER ASSOCIATION

x
Chairman
North Pacific Fishery Management Conneil
605 West 4th Avenue, Suite 305
Anchorage, AK 99501-2252

Jone 4, 1996

not always included the potential
eﬁmdhandlhgmorm!ﬂyinthedimwmﬁsha‘y.

Somereskicﬁomonthetawliudummmhed,butmeofﬁemmumhcludad
inpastandcummmamgememmmummnudlmmicﬁnmunmwﬁngwhem
the costs tathsu'awlinmu'yclearlyoutweighbamﬁutocrabsmcksmthemﬁon.

chaelthatﬂ:eCmcﬂ'seﬁommme&edecIMOfmhsmchhavenmbwn
balanced, IheCounniImlﬂdauempttnredunemceﬁemsufpmdationhyminimjﬂng
ummmmuicﬁonsnnnwhmsoaswmthehawmnfgrnﬂndfmhwiﬂm
the constraint of the 2 million ton cap. Yet the Council’s course contioues t impose
more impediments to increasing growndfish catches.

Th:CwncﬂmﬂdﬂwphyamehmadvisthDF&Gmmiewimhﬂvest
strategies and the effects of bandling mortality for the directed crab fisheries. We view
ADF&AG'srmn:admﬁmofammmmmaﬁveharmtsumzyformdkingmb
andﬂleincorporaﬁonofhandﬁngmoruﬁtyﬁomﬂwdirwtﬁdﬁshu'yinm&e
population assessment a5 a step in the right direction.

4039 213t Averive Wost, Suite 400 . Seaily, Worhingtan 98159
206-285-5139 - Fax 204-255-1841

Prinied on Raeyched Papr @
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Thewdpmbm'redldnguabbycmhishjghuﬂaisywthmﬂmbymn:hofmd
king crab inall raw] ficheries in Zane 1 (raw! totals w 12,107 RKC as of May 25th).
Whyarembmpsforpmbmnnmbehgmidmd,uwcuasamquimmmfor
100% obsenercovmgeonpﬂhoamﬂshinginsideofﬂnkedlﬁng Crab Savings
area?

lal Hias in the Copneit's A ]
Themmummmhwbhsinﬁle&umﬂ'nppmmhmdwehping
tueasures 1o rebuild crab stocks. Thers is a strong tendency to assume thar rawl
Mpmnqmbmmﬂmmmﬂableeﬁdmmw-wmthewﬁm

Thcproo}'oﬁ':mdiusmdybyDomldsm(lm where Injury to crabs not captured by
the wawl occnrred at a rate of 2.6%. This doesn't appear to be evidence that

Theo&umufwﬁmnfmbsmedmmmmyoﬂmdhmemAKRm
research division's research {Craig Rose et al.) where underwater video was made of
trawl gear, TthouncﬂﬁHrmﬂﬁ'umﬂmNMFSprmﬁnnlastAugustﬂmﬂm
gmwedfmﬂatﬁshﬁsﬁnginhs@wdﬁmliﬂemmmbsm&d
mmniubmmuabshthspathofﬂumeepswmgmﬂymugmorumpaﬂ
with little or 0o harmful effect. Yet despite the dearth of evidence, the document
persistently states and implies that there is the additiona] factar of unobserved mortality
thatmustbai:nnsidmd]nmymanagementmmure.

NPFMC/chairman. wps 2
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HFISE0l Bay Red K : BHOPR Ares
mawmmz,mnwmmwmnwmm
and the fact that 4 directed fishery has not cccurred for two years, closure of the Red
King crab Savings Area to bottom trawling on a year round basis is warranted uati]
RKC stocks recover.

With the seasonal closure in place last year, traw! red king crab bycatch in Zons 1 was
reduced to about 20,000 animals: a ten fold reduction from 199¢ levels. AFTA had
pmpoudmmmmmmﬂnnpenmammlmkuﬁhammwmpof
lS.OOURKCfmtheﬁatﬂshﬁshnhswﬂhinmemmwmmpwmbc
monitored by Seastate in conjunction with a requirement for 100% observer coverage
within the area.

ThjswqunstwasmtadoptndbytbsComﬁinJammry. Although we contimue o
beﬁmthﬂwearﬁapmpoadwoﬂdnﬂhavemulﬂdinmyaypmhmemh
redkjngmbbycatchforrhctmwlﬁsherismﬂmlmlmﬂwel,wehmcnm;to
undmﬁndﬁﬂﬁemkofmiﬂmstmmedkmdﬁ&haymdmmefwc
modified our position.

AFTAhasdecidedmmcepttheywmndclosuemthﬁmfollowingmndiﬁnns.
Ammththwmminubsufhﬁmdeofﬂ:ﬁaﬁngsmmmbeaﬂomdinym
whmﬁmreisaharvutgui&elimfo:&istolhyredmmh. Further, access to the
wmmblo:kufihem(thepmmthinmﬁsﬁmlmmmtbeauowed for
the yellowfin sole fishery after April 15th, in years when there js a barvest guideline
for Bristol Bay red king crab, A scparats cap for red king crab in the Savings area
waoulé apply when bottom wrawling was aliowed within the area,

Webeﬁmetheaepmvisiommaﬂowmwlmhregajnammmimmrmt
oompensatiunmtrawlmwhoar:wﬂlingmmiﬂmmtomofthebﬁt
groundﬁshminBﬁsmlHayinmdermshmﬂnmmaﬁonbudsnwﬂhmecmb
fishery. Furtbgr,thmprmdsiomforregainmgmwﬂlworkupwerﬁﬂhunﬁves
for good citizenship by trawlers. Mwﬂbeaﬁe@ammﬁmwavoidmdﬂng
crabinummmidstheRKCSavingsAreawhmmdkingaahsmfound.

Maodify Crab PSC B h Limi
APTAdoesnntm:pponanyofﬂwupﬁmpmposedmwdeSCmpsforredﬁngm
bairdi crab or the creation of a cap for opilic {snow) crab. There is no scicntific
rationale for reducing caps for red king and bairdi at this time, This is because caps
represent such a small fraction of the respective crab populations that the effect of
mkingthsmpasbmhhasmmsumhlcimpmtmmdm.ﬂo:isﬂmeany

NPFMC/¢hairman, wps 3
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In our judgment, the crab PSC caps are purely ax allocation issne, The caps wers first
est by indusuymgoﬁaﬁmatlwelsﬂmﬂwmlindumfehmldbemmplished
to avoid crab bycatch, Anyfmrcadjusmmmwldbcmivedatviahmwy
mm,mm&m'smhmmwummmwm
industry groups 10 reach an sccord.

AninﬂusuyncgoﬂaﬁonprmfmthSCmpswendnmdbytheBSMCmb
PlanTeamandﬂ:eCrabRcbuﬂdingTuminAprﬂasthebastmmmmolve
conflicts between user groups. Thiaprmhasmbeengimanoppmmniwmtake
place. AFTAmppomthenegnﬁaﬁnnprm, although we also belisve that 8 NMFS
mbbiologistshouldbemadeavnihblcmindumynmﬁm;uthnmpsmbe
mammwhvmtamckabmdmmim’m,mummuyelmmpmmﬂoaﬁng
caps,

Inﬂ:eﬁseofmdﬁngmh.thecapm.ﬂﬂomimﬂsisnppmﬁmﬁytcnﬁm&gmmr
mmcacumlmmm&emﬂedlﬂﬂﬁbmhthemlﬂshm. The
mmbinedeﬁectofthsredhngmbmingsmmd&eindmuybynmhmidm

mmcfumre.aswdﬁngmbmmbminumeandadhmmﬁsh:rymumm,
the trawl induawyeutpecummgainamswporﬁomofﬁ:cmc Savings Area.
H@uwmdmmwmmsmmmmmhm
&omﬂ:emrmmlevelsandmmthcnwlindumywmmdacapthmislargermmthc
current actual bycatch of red king erab (< 25,000) after rebuilding occurs,

Iepresent
numbers for bairdi in 1993 and 1994, Undermeopuonstha:manalyzedfwﬂ:e
lmfhhmydam,how&vu.memodelpmﬁmdwduuﬁominmmmicbmﬁt
mgmgtlpmﬂmﬂlionpuymuamﬂtnfuawlﬁwmgeﬂmshiﬁs&omm
wﬂhrﬂaﬁvdyhighredkingaabmﬂhthswmwherebahﬂimusmgmuﬂy
higher. Infact.ﬂ:slhinof&hingeffonmﬂnwﬂtpmdimndhythemudﬂhas
mmmhhwmﬁthWstmmhrgulmm
mcmanﬂymnmingwiththeimplmmﬁonofthekkcmingsm

_ NPFMCfchainmwps 4
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(0 recognize that becanse of this Heitation, there is no analysis of cap reductions in the
lowendofthem.guwlﬂedforﬂoaﬂngups. Those impacts would have been
m:dimﬂlyhighanddcmmagmﬂlebouummmindmuy. The Council should
mmeopﬁmmdmnguofop&umﬂmmmntbeanﬂymdbmitmdbe
mmymwmmmmmmwwmmm@m
industry. _ ‘

Themoddmthnpredhmdﬂ;egreammmnubemﬂtmmemmﬂn
whmanopﬂjoupofﬁmﬂﬁonmﬁnalsishphmandﬂmnthu{mquo}
constraints on bairdi and red king creb are in farce. That scepario produced an
wﬂmamdnﬂmmhbmﬁlmsoﬂllmmionpﬂ'mﬁmﬂnm% fishery
data, Thclarganﬁluasmults&omﬂ:sinabﬂitymmkeupforlostﬁshing
opporm:iﬁesfmﬂa&ish,mﬂidumhumy,ﬂxmhmghﬂthathm

Mthoughmodelﬁmimﬂommmnﬂuamlysisdounmgmﬁﬂrthcmmbimdcﬁwsof
the red king crab closed area and the ahernatives that irdi
Mﬂwamlymdidpointmtﬂmlosmwouldbsmmmbewyiugc.
Their qualitative assessment is that:
mhnmofummm:mmmmmmummmmw
mmmm....mmmmanmﬂmmwu
Mmﬁmﬁumhmmﬁm&mmm. Flatfish fisheries
mlrbeﬁnnadmshiaeﬁfminmmsu(mnrl&dmw.wm),wﬁch
Mymmmmﬁhﬁmmﬁuaﬂ. 1994), Becamse attaloment of
hatibat cups shots Gown fishing in the entire Bering Ses fr the affected fishery, the
comhimﬁmufclmdummdmm&ﬁmmyhmﬁaﬁﬁmm
eﬁmmm&hmﬁﬁﬂmﬁn&,mﬁcﬂaﬂylﬁmnmﬁngﬂat&sh.' (page 69)

AmmemismdeintthARIRanﬂysisthmmpreducﬁansmuldmwﬁhnm:eal
inmaclsmth&trnﬂdﬂeet—ﬂ':mbﬁﬂupswmmhnﬂomtedopﬂmaﬂy. The
traw] industry is well aware of this, ﬁeproblemisﬂmwedomthavenmmm
allocate PSC optimally! Thecommonpmperq.rappmhtobycatchmanagemem
mumﬂm:inﬂum—wid:capsmenﬁmﬂlymuhinlmthmOpﬁmﬂpafmmm
in traw] fisheries. This is bemweafewcompaniesmuﬁndypmueonlyhmenﬁm
for their individual gain. This results, year after year, in sub-optimal allocations of
PSCandthiasiﬂaﬁoummabemmedjedbyimmowdapectﬁcaﬁnnufﬂmmn
caps. Rmoﬂybemohedbyaﬂopﬁonnfasmnﬁndiﬁdmlimm(}s.

NPFMC!chairman.wps. 5



Jun 5 'S5 1m:ily F. U6/05

AFTA continmes to support the adoption of Alternative 4, The ares that would remaia
open under this alternative is one of the cleansst areas in terms of PSC speciss available

C@eCmumnﬁmtosadsgmﬁmiuuﬁas)ismudbmhabltnwhinhismtthe |
mummmmmmmmmmmm
redldngmh.'mmmﬂmm“mmmusjngbmmnkat
mmmstaﬂomwiﬂlinﬂ:cminquuﬁonmnﬁmsthatﬁ:mkmcﬁdmwuf
jwmﬂeredﬁngmﬁwoﬁaﬁﬂsp&h(pasel&). The area the rawl industry
wants to keep fishing huminlyyeﬂowﬁnmleandﬂ:ewmandbtvalmupon
whick yellowfin feed,

Further, wehulievsﬂmnnrthmbwndmiwm'pormdinmﬂ:isopﬂonalso
responsibly minimizes any conflicts with nearshore herring fisheries and sensitive
habitats that might oceur or be parcsived to occur. .

Lﬂdy.ﬁmhammmmhﬁnmaqofmﬂmmumtbemﬁﬁcd. It is
smmmmmmmmmnﬁmmmmmmﬁvw
hwﬂng.bﬁrﬁ,mdwﬂhuabbymmhrm.umﬂubwhﬂﬂmbmm. but
has bad somewhat high herring bycaich, Yellowfin sole fishing in the area is
mpomihhforalﬂgcpromrﬁmnnhchmhg,bymugmbymyeﬂowﬁnwleﬂshcry,
butﬁeyeﬂomﬁnmmhﬂymmfwontyasmnumumofmlhming
bycamh:approﬁmmhrona-eigmhofﬂ:ewmﬂmp. Further, with the northern
hmﬂmftheopenareadmwnaﬁdem.ﬁmhrm.ammiﬂmhanpmimnfme
hmmwmmmmnmwmmmmofwum
bas a higher herring bycatch rate. :

Thenk you for considering our commens. Please call us if you have any questions or

freg:

John R. Gadvin

NPEMC/chairman, wps 6



AGENDA C.4
JUNE 19%6
Supplemenital

Mr. Rick Lauber, Chairman

Dr. Clarence Pautzke, Executive Director
North Pacific Fishery Management Courcil
Post Office Box 103136

Anchorage, Alaska 99510

Re: Amendment 41

Dear Rick,

Amendment 4] is a complex package with many interacting components. There is probably no
one 'right’ combination of options, but some make more sense than others.

Area S08

The EA/RIR provides an strong rationale for closing area 508 to trawl. Armstrong’s conclusion
on the importance of the "nearshore spawning area from Unimak Island to east of Port Mollier (being)
more important to maintaining the stock than areas within the midshelf basin of Bristol Bay" is one factor.
Another is the location of the epifaunal habitat and living substrate critical to successful settling of larvae
and survival as juveniles. Based on the Figure 4.5 & 4.6 plots of distribution of these species, extending
the area 512 1o the east makes good sense.

There has not been much trawling in the area. However, given the possibility of other actions
contemplated in this amendment being imposed, there is a risk that displaced effort could shift into 508
causing far worse consequenses than the other actions were intended to prevent.

- Con tiop or Allocation?

When the cap was origionally sct, it was set at a level that represented roughly 1/2% of the survey
population of RKC. While the trawlers had requested a floating cap that would vary with changes in the
survey population estimate, the council chose a fixed cap. There has been some variation in the RCE
population estimate since the cap was set, but it still represents only slightly more than 1/2%. At the time
the cap was set the SSC said that at anything less than 1% it was essentially background noise.

A major constraint on the RKC populations recovery is probably predation on larvae and
juveniles by sole and cod respectively. Flatfish populations are at high levels of abundance. Thus
measures which would reduce the harvests of flatfish TACs may actually impeded recovery of RKC
stocks, On the one hand the EA/RIR seems 1o make little of groundfish predation (pg. 41) stating that
removale by cod were "small and declining”. However, on pg 31 it refers to the range of 1.4-3.8% in the
early 80's when crab was high and cod was low. It continues, stating that by the late 80's cod predation
had increased o account for 3.8-14.3% of the female RKC. Cod populations are even higher now than
they were in the 80's and rocksole populations have sky rocketed, (see Figure 7 & © from Changes in



Geographic Dispersion of Eastern Bering Sea Flatfish Associated with Changes in Population Size,
McConnaughey 1995)

The EARIR for Amendment 12A (Sept. 16, 1988) page 21, stated that a 1% bycatch rate on
RKC would reduce the harvestable amount of RKC in the pot fishery by a maximum of 2.9% after
accounting for natural mortality given the age structure of the crabs taken as bycatch. On page 59 it
indicated that for cach 1000 crab allowed as bycatch there was a $14,835 impact on the pot fishery. The
cost benefit ratio of lowering caps is clearly negative, The current EA'RIR shows similar information.

The EARRIR tables 6.1 and 6.2 show the total value of the RKC fishery has ranged from $50-
100M vs the value of the flatfish fishery (even at current TACs which are only about 40% of ABC) at
$123M. K it were an all or nothing trade between the two fisheries it isn't clear that RKC would be the
winner. Clearly it doeen't have to be such a choice. Table 6.18 shows a total cost benefit ratio between
groundfish vs all PSC bycatch in the range of 15:1 to 19:1 (net vs gross).

There is no conservation justification for lower caps when the analysis shows that even an 82.5%
reduction in the RKC cap would only result in a 0.75% increase in female spawner abundance. In the
case of RKC, given the measures to protect the area encompassing almost all female distribution and (if
508 is closed) the critical nursery areas. Unless there are insufficient males to fertilize the female
population, it is really 2 question of who is going to catch surplus males - trawlers or pot fishermen.
Again, it is not an all or nothing choice. A floating cap at .5% limits the impact on the pot fishery to
around 2% over time,

Chranle h with the Bv_Sim

In order for time arga closures to achieve the maximization of groundfish harvésts within a fixed
PSC cap it is necessary to use an oplimization model to examine the impacts of efforts redistribution
resulting from an area closure. The council has been nsing the *By-Sim" a mode] first developed by Terry
Smith in the late 1980%. It has been refined by a number of subsequent users, but its is still not up to the
task of predicting the impacts of combined area closures and cap adjustments.

: According 1o the EARIR (Appendix 8, by Dave Ackley) the ability of the model 1o predict such
impacts "is severely limited” dus to:
«"spatial and temporal variability of bycatch rates”
-"uncertainty about fture TACS"
~“the vse of historical catch data to predict distribution of fture catch by time and area means there no
data from times and areas that were closed" .
- "not redistribut{ing) catch among fisheries”
=" not estimat(ing) the change in groundfich harvesting costs”

A major deficiency in the EA/RIRs reliance on the model, is that it uses current TACs. While
pollock has appears to kave had a fairly stable TAC over the last few years. ity ABC and biomass has
been declining. There is a very real possibllity that there may be pollock TACs closer to IM tons than
1.3M tons in the futare. Flatfisk ABCs exceed flatfish TACs by nearly 500,000 tons. A finding that
propesed actions will not significantly effect the ability to take the current TACS, dramatically
understates the potential net cost of those actions.



To be an informed decision maker the comcil must either employ such a computer model, or feel
it has sufficient understanding of the parameters and data to make these calculations on the "back of the
envelope”.

Given the severe limitations of the By-Sim model, the analysis places undo reliance upon it to
estimate the coxts of the proposed actions to the groundfish fleet.

anding the An on the Groundfis

Faced with these constraints we have acquired NMFS haul by haul data set for the 1990 - 1995
fishery from the Observer Program. 141,655 hauls were examinad, 36,556 from the flatfish fisheries,
17,885 from Y¥S, This review focused on YFS since that is the fishery most effected by the proposed
measures (and because the 95 data did not become available until June 1st),

Goodness Badness Index

The attached tables were prepared based on the "Goodness/Badness Index” formula developed by
Norris, et al, for the "Fishermen's Guide to Chinook Salmon bycatch Data. This index compares the
average bycatch rate in a time/area cell to the BSA wide anmnal or monthly rate. If the G/B Index for
halibut in an area is 2.6, then the rate i5 2.6 times better than the BS average for that month. K it -2.6,
then the rate is 2.6 time worse than the average. If the rate is equal to the overall rate , the index 35 0, and
if the rate itself is 0 in the cell, then the index says "Best”.

Looking at these data with the GB Index on a monthly basis provides a different perspective from
the annual summaries in the EA/RIR. There is temporal and spatial variability in bycatch rates and in
CPUE of target. Given areas can be optimal locations for a fishery for a limited timé period, and then
worsen dramatically over the period of a couple weeks,

Between the 12 years of JV/TALFF data and 6 years of DAP observer data, it is possible to see
patterns in the time/area bycatch and target catch. Use of these data time series in a revised By-Sim
mode] would be far superior to use of a single year of data which limits the “simulation” to little more
than 2 hindcast.

GIS and "Optimize Index”

In choosing a fishing location a skipper must optimize amongst a large number of factors: CPUE,
aveiding 2 different VIP species violations, avoiding triggering 6 PSC species cap closures, etc. Each
time a broadly drawn area closure is imposed the ability to successfully optimize amongst these factors is
consirained.

The same data set has been reviewed with GIS data mapping software and a video presentation
will be made to the council using the SeaState software, These records were grouped by month, by
target, and lflﬁthdcgmc(ﬁnﬁlebySmﬂe}amaellsmummavmgebycamhntﬁandmgﬂa
CPUE ( # of tows and average duration) into about 3500 cells. Using that information, one can construct
a sort of "Optimized G/B Index” of the 3 most "sacred species-to-be-avoided”. The new Index is based on
whether all 3 have 0 bycatch rates, all are below VIP standards (and i imposed a surrogate VIP rate of 20
tanner/mt because rates in excess would be likely to lead 1o triggering caps), or whether some combination



or all three are above the VIP standard.

This value can be plotted in a color coded map by month for cell locations. (the results of which
are in the following table, where H is halibut, R is RKC, and T is all tanners - opilio and bardii, because
that is how NMFS provides the data.)

Optimize PSC Ratas PSC Rates

index less than VIP exceed VIP Number
Value Co standard standard of Cells
-2 {Great) hrt 288

0 (Geed) h,r.t a4

1 {kinda bad) h.t r . 46

2 {kinda bad) , h,r t 1237

3 (kinda bad) t.r ] &76

4 (kinda bad) r ht 357

5 (kinda bad) h rt d4
& (kinda bad} t r.h 27

8 (do not pase GO, go straight to jail) trh 28

Given the relatively few number of Good or Great cells, the council ought to have some idea of
the amount of cffort that occurs in those cells and what proportion of those cells are in the various
proposed closure areas before it acts. Unless the council has fally considered the impacts, it may well be
putting the fishers in a situation where there is no solution to the optimization equation,

If deciding where to go fishing were a logic problem it could be written like this;

H([146 HALIBUT kpimt]5 And [118 }UNG CRE #imt)<2.5 And [119 TANNERS #mi)<20).0,

IH({[1 16 HALIBUT kgimil«5 And [118 KING CRE st 2.45% And [119 TANNERS #mt]<20].1,

IF{[116 HALIBUT kgimtj«S And [118 KING CRE d#imd}<2.4559 And 119 TANNERS Bimip-20).2,

IH(([116 HALIBUT kg/mi]>4.959 Ard {118 $ONG CRB #miJ<2.5 And [118 TANNERS #4m)<20),3,

IH(([116 HALIBUT kg/mt]4.955 And (118 KING CRE #Wmt}<2.5 And 1115 TANNERS iimi]>19.889).4,

HIE({[116 HALIBUT kghri}ed And[118 KING CRB #imi}>2,.4899 And [119 TANNERS #mi}»19.859}.5,

({116 HALIBUT kgmip-4.95% And [118 KING CRB Fil>2.5 And {119 TANNERS Mimi]< 200,610 115))

Thean 1G] 116 HALIBUT kgiv]=4.855 And [118 KING CRB #mip-2.4933 Ang [119 TANNERS #/mi]>15.995}8,
IIF([118 HALIBUT kgimileC And (118 KING CRE #mil=0 And (119 TANNERS #mt}=0)-2, [125 Target]})

~Yisids Index - Then

Itf mdexValue is < t. and CPUE is »x and erea IsCpen, Then AreaCPUEGood,

Eise f AreaCPUEGoed IsClosed, and CPUE is =D and Fued IsFree, Than A4 Area,

Else If indax\alue is > 1 and CPUE I »x, And Youshave-g-yard-date And Cen't-care-if-the-fishary-cioses- And Discount-the-
Hkeihood-of-NCAA-GC-making-VIP-cases, Anywhere-NotClosed-today ;

Long term, the best solution to the optimization equations within fixed PSC and TAC constraints
is achieved by shifting the responsibility to individual fishers through vessel bycatch accounts (VBAs) and
ITQs for target species. Shom of that, the council needs to take greater responsibility for seeing OY is
achieved while protecting bycaich species.

The council cannot simply say "where not to fish”, without evaluating where fishers should fish.
In fact, maybe the council should take the opposite tack, and rather than doing closed areas, they should
make the decigions for the flect, on “where to fish” and accept responsibility for the consequences. If the
council is going to make all the decisions for the fleet on "whers not to fish”, perhaps caps and VIP
standards are unnecessary.

~



We have been going down a path for several years, wherein we take ap action one Year to protect
- RKC, which causes halibut problems, so the nexi year we take an action to deal with the halibut problem,
and cause a herring problem...and on through the list of species, until we have come full circle,

The Factors Necessary to Attaig OY for YFS

In 1994 the YFS fishery came close to artaining OY. It closed when the halibut PSC cap was -
reached. It isthe halibut PSC which is the primary determinant as to whether the TAC will be reached.
Tn order for the halibut cap to be optimized, it is essential that the YFS fishery be pursued during times
and areas where halibut by catch can be kept at or below the VIP rate of .5 kg/mt.

There are two key time/area windows of opportunity to fish YFS at very low halibut rates, which
if not wtilized will result in a halibut based closure of YFS before the TAC is reached. This is a function
of the migration pattems of YFS and halibui in the spring. YFS mtigrate out of the deeper water, traveling
NE toward Togiak, Bristo] Bay and the Kuskokwim delta. This pattern can be seen by reviewing the TV
effort during the mid-80's and tracking the tows by location during April and May. This movement of
YFS occurs just ahead of a similar migration of halibut, which seem to wait about a couple weeks or 2
month later for water temperatures to warm up slightly. Thiz phenomenon can be verified by comparing
bycatch rates in a given location by in weekly time steps during the spring YFS fishery.

a. One of these time area windows is from about May 10 through early June in the area north of
58 , primarily in the Round Island arca.

b. The other time/area window occurs in late April and the first week of May in the area between
163-164 and between 56-40 and 57-00.

¢. A third time/arca window has been precluded by previous management actions which close the
area between 57 and 58 and 160 and 163. Access to the area would allow the fishery to move with the
movement of the fish, and thus avoid scratch fishing which is almost always asseciated with higher by
catch rates, The relatively high rates of bycatch during this time period along the 38 line are in pant a
function of fishing where the target fish has not yet arrived,

d. Another time/area windows oceurs in late April - early May in the NW portion of the new
Pribolof closure area. That closure extended unnecessarily far to the NW (as it is an area with no King
Crab bycatch problem),

If the NW comer of the new RKC saving area is closed in late April and early May one of the
primary time/area windows of low halibut bycatch will be foregone. Together with the Pribolof closure
and the constraints of the ice edge, this leaves the fleet with only very limited area to fish YFS during late
April and early May. The remaining areas have low YFS CPUE and high tanner crab and halibut bycatch
rates,

The likely result is a premature closure of the YFS fishery due the halibut PSC apportionment for
the first semester being attained. Such a closure may well occur just about the time in early May that the
YFS arrive in the ares north of 58, toward Round Island. This in tun means the second primary time/area
window of low kalibut PSC will be foregone as well.

The next window of opportunity to avoid halibut does not occur until late summer early fall when
the YFS and halibut segregate as the YFS move back out toward the mid shelf. This segregation vsually
lasts until sometime in October when the halibut begin 10 *catch up” with the sole as they too move back



to their deeper wintering grounds. The ability of the flest to “stay shead” of the halibut will be
constrained by the excessive northerly extent of the new Pribolof area.

The combination of these factors make it critical that the harvest of YFS be maximized during
the times/area that halibut PSC rates are lowest (i.e. the northemn west 17241 degree block of the RKC
SaﬁngsAreaclnsminlateApdlandenﬂyMaymdﬂmRmdeshndﬁsheryinmid May to early June.)

MRKCMMWWMWMIWGIMMWMWRKC
protection zone between 166-162 out to 163 during the second quarter. The 160-163 area encompass
aver 92% of the female RKC population distribution according to the council's analysis in Table 2,1, The
additional seasonal closure of the SW portion of the RKC Savings Area provides even more protection.

AnyhmmmalpimﬁOmchdngﬁcNWmmaflheRKCSaﬁngsminlauﬂpﬁlmd
early May are very small compared 1o the other consequences of such and exteasion. By imposing a small
subarea cap of around 10,000 RKC for this area any potential impact would be quite Jimited. This
allowance for a window of opportunity for the YFS fishery would be consitent with ADF&G's allowance
of a Bardii fishery in the ares betwsen 163-164. Clearly, ADF&G has determined that it isn't necessary

to protect every RKC in every fishery that imposed bycatch mortality.
Conclusfon

1. Adopr a Floating RKC cap at 0.5% level,

2. Impose a closure East of 160 degrees.

3. Close the RKC Savings ares year round - except for the NW corner.
a. spen the NW corner for late April and early May
b. adopt a sub area cap of 10,000 RKEC

4. Adopt a Floating Bardii cap at 2%.

5. An opilio cap is not necessary, but if adopted, a floating cap at 0.2%

Sincerely yours,

david fraser

F/V Muir Milach

PO, Box 771

Port Townsend, Washingion



Yellowfin Sole (1982-1984)
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Distribution maps for eastern Bering Sea rock sole demonstrating
increasing levels of dispersion during a period of steadily increasing
population size (1982-1993). Plorted values represent average densities
(no./unit area) for the period 1982-1993. Fixed cutpoints (0, 100, 500,
1000, 1500, > 1500) are used to indicate absoliite changes in abund-
ance. Higher densities are represented by denser shade patterns, with
zerp-catches shaded the same as the land mass. Note in particular that
expansion of the high density area over time and the concurrent

mouvement into previously unoccupied habitat proceeded in a generally
northwesterly direction.




YFS Fishery Observer Data 1990-1995

Annual PSC Rates, Effort. and CPUE for Entire Bering Sea (except Prib.Closure )
Month| #Tows| HERRING HALIBUT RK CRAB TANHERS CHIN 0SAL Durabion
ntomhey kg/mt kg/mi £/mt #imt] B0  H/mi*100 minutes
all 17885 2.1 4.7 0.1 5.0 0.1 0.5 211
The fnliowing tebiss were prepared based on the "Goodness/Badnass index fommia developsd by
Moz, ot al kot the "Fishesman's Guide o Chingok Salmon Bycatch Data  This index compares the
average bycatch rate n o tme/area cell ko the BSA wide anrual or menthiy rate. 1 the rate is lower in the
particrdar oal the index is & pestive numbes, i highet it is & nagative, 1 the sams the index is 0, and ¥ the
rats dzaf it [) in the cofl then tha index saps "Best",
The ficodnese/8 adnase Inghe it & mezns of projecting the impact of cloting an area using tha
simpliying sxpumption that the X-of morthly effort moved out of a closurs area wil redistiioute
proporbisnately theoughdaut the remaining open area, and the changs in the PSC catch of a tpecies wi
b repeaserded by the (5/8 indax. Napative G/B Index reanbess for multips PSCs in a monibly area ced,
argue for closing that lms/zres, positive mumbers 2:gue For fsaving it open
Tiha first Vable uzes the G/B Indax ac & maans of koking 4t BS wids teazonaliy.
Arnusl Goodness/Badness Index for Entire Boring Sea (oxcept Pribolof Closure)
Month| %Tows| HERRING] HAUBUT|  RKCRAB]  TANMERS] CHIN|  0SAL|  Duration|
1 n Bast Best 1.1 ] Bast Bast 1.8
2 11 Besl 1.4 104 53 Bagt Basgl 2
3 a% 2.3 26 1.9 55 et Bt 2
4 BY 145 21 1.7 asz Best Dest 1.
L 1 1.2 1.8 25 23 1.1 7e 1.3
B 14% 4.7 1.7 15 25 25 29 1.0
7 % 1.0 16 19 20 Bast 44 1.0
] 14% 33 1.3 15 1.3 Best 25 1.1
R 5.2 2% 37 15 1.7 58 1.2
10 15% 254 1.2 26 1.2 12 239.2 -1.2
n 4 1271 20 1.2 15 -34 Enst 1.2
12 % Bast A4 1.8 1.8 Best Best 1.3
|Monihly Goodness/Badness indax for Area North of 56 and East of 162 |
Morth # Tew: HERRING HALIBUT RK. CRAE TANNERS CHIN " QDSAL Duralion
1 na s rna na né n& na na
2 na na na na na ra na na
2 na na na na na na na na
4 ny na ha na na na ra na
5 104 1.3 27 23 455 4 2.0 Bust 11
[ 6% 1.4 18 21 hr028 1.2 B2 1.2
7 »\x -1.8 1.0 53 13354 oo 22 1.0
-] 14% 21 1.8 FA- Bost [1R1] B8 -11
3 K+ 4 20 35 1.2 Bost Bast Bact 1.3
10 na na na na [V na na ns
1" na na na na na na na
12 na na na né na na na n’j

6/5/96 5:48 PM



[Monthiy Goodnsss/Badness lndes for Auea North of 58, 72and betwasn 155152

Month #Tows HERRING HALIBUT RK CRAB TANHERS CHIN DSAL
] na na na ™ na na na
2 na na na n na na na
3 m - na na na na na na
4 n Ny na ra na na na
5 = 32 21 112 Best Best Best
E X 24 .. a7 Baat -+ Bett Bast 1.3
7 xx £8 1.5 Best Bost no Bost
B ox 1.1 1.5 Beat Bas 0.0 Best
8 1:4 Bext 44 Best Best Bt Best

W na na na na ne na na

n m na na na na ns na

12 na ha na na na na na
|Monthiy Goodnass/f adness Index for Area hatwaan 58-58.72 & 153-160 fRound 1+.)

Month 4 Tows HERRING HALIRUT AK CRAD TANMERS EHIN 0SAL
1 ha na na ] " na nd
2 na na na na na na na
3 na na na na na na ha
4 na na na na na na na
5 Ll 4 1.2 28 3z mar 23 Homt
© LT 13 15 28 d504.4 13 536
? Iz 15 10 &1 1266.0 G0 23
8 1% 3 18 254.8 Best 0.0 A
| n 20 35 1.2 Bast Best Bost

10 na na na na na na na

1 na na na na na " na

12 na na na na na na na
[Monthiy Goodnass/Badness indss fos NW 174 RKC Saving Ares [56.5-57 £163-164)

Month  BTows HERRING HALIBUT EK CRAB TANNERS CHIN DSAL Duration
1 ax 0.0 o 4.0 15.4 co on A |
P4 na na na na e i na na
3 BX 1.4 28 1.7 22 0o oo 11
) 14 Bex Bes Best 46 0o (] A7
5 g% 4.0 1.4 47 3B Best Baxt 20
[ na na na na na na na na
7 [ na na na na na na n
] na na na na na na na ra
| na na na na na na n

10 na ] na ™ na na ns
1} na na na na na na "
12 [ na na na ha na na na

B/598 548 PM



| Monthip Goodrors/Bednazt index fat RKC Saving Atea (betwaen 55-57 and 162-164)

Month #Tows HERRING HALIBUT RK CRAB TANNERS CHIN
1 40% 0.0 0.0 25 308 no
) 3% 0.0 x| 203 Best 1))
3 nx 1.0 21 24 rd | (i1i]
4 14 Dest Best Best EB 0n
5 ax 40 14 A7 1 Best
B 14 1 - Past U7 © Begt Bost
7 na ns ] na na na
8 na n3 na na na na
9 na na na ] na na

10 na na na na ne na
1 na . & na [ n na
12 na n& ny i) na na

[Montily Gasdnest/Badnazs Indes fo; Area 508 [East of 160 And South of 58)

Morth  #Tows HEARMG HALIBUT RK CRAB . TAMMERS CHIN DSaL Dweation

1 na na na na na na na na

2 na na na na na na r:A ny

3 ra na na na na na ] ha

4 ha na na na na na na ha

5 F 4 13 1.1 24 336 Best Bext 11

b na ra na ra na ny ny na

7 na ré na na n na na na

B 1+ 37 £5 Best Best 00 Best 11

8 na na na na ha A na na
10 na na na na na na na
n na " na " [ na n
12 o] (] na na nd na na

[Monthly Geednase/Badness Index for Area Scuth of 55 and 162-164 |
Manth  H Tows  HERRING HALIBUT RK CRAB TANMERS CHIN QSAL Duration

1 14 0o 00 Best Pt 0.0 0.0 1.2

2 0% ] 18 11 13 0o 0.0 1.6

3 na na na na na na na r

4 na na na na na na na

5 (H:4 15 1.5 5.2 243 Best Best 1

"B ra na na na na na na

7 ra na na na na na na

B ra na ha " na na ]

) ra na na ("] na na na n
10 ) ] na (] na na na "]
N na na m na na ha na
12 na na na na 2] na n3

b/5/96 5:48 PM



|Monthly Goodness/Badness Indox fos Area betwesn 55.5-58 and164-165

Month 8 Tows HERRING HALIEUT RK CRAR TAMNERS CHIN DSAL
1 na na na na n na na
2 BX 0.0 1.1 Best A4 Qo 0.0
3 nx a2 1.7 19 1.1 ad 0.0
4 16% Be 1.3 27 1.5 (141] 0.0
5 [ 44 25 a7 1.2 Bast Best
B 4 T926 1.8 el 1.7 Enst Best
7 na ] na na na na na
B ox Beast Best Hett £9.4 0.0 Bast
] 1:4 Best 15 Best 5.2 Bent Bact

10 2% Bait 4.0 A4.0 101 Best Bext

k) ax Best 1.3 1.2 EB Bexn (111

12 na ) na na A na "
[Manthly Goodnees/D adnass Index for Aroa Scuth of 56.5 and 164.165

Month #Tows HERRING HALIBUT RK CRAB TANNERS CHIN DSAL Duration
1 na na na ] nd na "

2 13% 2.0 Oest Bast Best 0o 0o »1?
3 aux 13 1.2 28 A0 00 oo 11
{ 1% Bast 28 45 14 (1]1] oo A3
5 na na ra "] na na na "
& na na na n na na na na
7 r na n na na na " na
g ra na na n na na na ml
3 na na na o na na na ra

10 na n ny ] na na na na

11 na na ha na na na na na

12 na na na na ra na na nal

[Manthly Goodness/Badness index for Avea Nesth of 58 and 162165 (Kuskekwim)

Month 8 Tows HERRING HALIBUT RAK CRAB TANNERS CHIN OSAL Duration}
1 Ry na ns na na na na :j
Z na na na nd " na na
3 na na na ns ra na - ha na
4 na (7] na na na na ra na|
5 14% 21 28 21 465.7 Best 7.2 1.8
B .o 4 19 1.9 43 2 1.2 23 13
7 P-4 13 24 Bt 3B 0o Ben 1.
B 1% 23 5.7 Ewnat 43 oo 528 23
9 na na na na na na ra ra

10 na na na na na na ha n&
1 na na na na na n ny '
12 na na nd na na na ha rna

6506 5:48PM



[Monthiy Gopdnase/B adness Indax for Araa between 56.5-58 end165-168.5 |

Month ¥ Tows  HEPRING HALIBUT RK CRAR TANMERS CHIN QSAL Duration
1 nd ra na na na na na
2 na na m na na na e
3 [+ 4 21 951 Best 18 0.0 oo 1.5
4 8% 34 16 a -1.1 111} on 1.2
5 9% 1.2 A0 b I 31 Bast Best 11
B % x§: I 1.1 4.1 . 37 Bt Best 1.
7 B EEE 13.2 22 an 0 Best 11
] B5x 22 101 1.2 1.2 0.0 Bast 1.0
3 sy 27 18 11 12 Blast 1.2 1.0
10 1% 1.1 1.2 21 1.5 1.2 Best 1.
1k Y 11 1.1 1.1 11 1.3 0g A1
12 3% 00 1.0 -1.1 10 Q.0 ad 21,

M Goodness/B edness Index for Aves Masth of 58 and East of 162

Month HTows HERHING HALIBUT AK CRAB TANNERS CHIM DSAL Duwwation
mn na na na na na na naf
2 0% 0.0 Best Beat 16 0o 1] 1.1
3 BX Bant 15 Baatl 1.2 on 0.0 1.2
4 4% 155 1.3 13 14 on 0o 1.2
5 na e na ha na na na ne
B na na na na na na na na
7 na na na na no na na ra
8 na na na na na na ha ny
9 1 +4 Best Best Best 109 Bast Best 1.2
10 114 Best -29 Dot 24 Best Best 18
1" na na na na " na na
12 na na na na na na na n
[ Menthly Gondnets/Badness Indax for Araa Betwesn 55.5 -57.95 end 168.5-171 [Pribs)
Month #Tows HERRING HALIBUT RK. CRAB TANHERS CHIN DSAL Duwation
] 2% 0.0 Bast Dest Bex 0.0 nn 1.5
2 K -4 oo Best Bost Best o0 0.0 1.5
3 ox Best Batt East 23 0.0 00 -1.0)
4 na na Ha na na na na . nJ
b = FiA 1.3 " Bedd as Best Best 26
g na na i na na na na na
7 1-4 Bad Bast 2.2 216 0.0 Best 1.3
8 4% 21 305 -10.2 18 0.0 Best 1.2
8 X 7B 18 £8.0 21 Best Best 1.
10 X a7 pd - 3.3 27 Bext Best 1.1
1" 12% Bast 1.0 278 28 Best 0D 11
12 a% 0.0 1.1 Best 22 0g [H1] -1.1

§/5/95 548 PM
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66 56T 163 18 1 1 [ (3L T3) 02 L] Besl o a
55 E-57. 163164 2 na R 7285 i ' m e a0 2t na na " 24 'Y " na na oa 0 na
b6 G5T. haa-15y 3 1.3 =4 17855 o1 oo [ 1 ] 1] 4| -l 4 1956 E1 ig iyt 28 -1 L | 02 o1 17
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EFFECTS OF MAN AND NATURE
ON BRISTOL BAY RED KING CRABS

Oral Report to the North Pacific Fishery Management Council
June 10-16, 1996

Gordon H. Kruse
Alaska Department of Fish and Game
Juneau, AK



PURPOSE

» Summarize Crab Stock Changes
» Evaluate Potential Causes

» Review Relevant Fishery
Management Actions

ABUNDANCE: SNOW CRABS

g

MILLIONS OF CRABS
g 8 § 8

g

LARGE (>~4") MALE ABUNDANCE
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COD DIET (PERCENT BY WEIGHT)

15

T one B8] 1008 (Months B-B)
L (=] " & - 8 ey

" T ~H|

=rm=gl 4AF =EEss8W

RS (Monthe B-8)
L] - isar
e

mEE—al W mEEE=EY

- " - - o
Pradator length {cm)

Figure B-l.--Diet composition of Pacific cod, in terms of

percent by weight, during months 5 to 9 by year and

predator size in the eastern Bering Sea.
H = number of stomachs.
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COD DIET

Table 1.-=Diet of Pacific cod, Gadus macrecephalus, in the esastern
Bering Sea mxpressed in percent freguancy of occurcence
(FO), percent number (W), and percent welght ([W).

Pray nama" Fo H W

Polychasta (woram) 46.30 6.17 1.16

Gastropoda (snail) 9.89 0.74 0.6%
Bivalvia (clam) 6.6 0.5 0.18
Caphalopoda (mquid & octopus) 5.51 ©0.27 1.64
crustacaa 3.53 1.04 0.01
Hysidacam (myeid) 17.33  1.91 0.09
Anphipoda |amphiped) 42.B1 14.50 0.23
Euphausiacea (euphausiid) 13.20 25.51 D.48
Dacapoda (shrimp & crab) 5.74 0.31 0.32
caridea (shrimp) 9.81 1.34 0.10
Pandalidae (shrimp) 9.06 1.11 0.96
crangonidas (shrimp) 16.91 7.08 0.97
Paguridaa (harmit crab) 23.31 1.20 1.98
Lithodidas (king crab) 0.31 0.0l 0.04
Parplithodes sp. (king cruhj 1.18 0.0% 0.43
Earnll rad king crab) 0.81 0.04 1.28
Faralithodes platvpus thlhl king crab) 0.01 0.00 o.01
Chlongecetes sp. 11.97 1.10 1.49
Chionoecetes ppllic (snow crab) 12.06 1.63 4.91
Chi bairdi (Tanner crah) 13.74 .08 2.42
Echiura (marine worm) 15.39 1.74 1.00
Ostesichthyes Teleostel (fish) 30.8%0 17.71 4.96
(Pacific herring) 0.50 0.05 0.99

8p. (ealmon) 6.01 ©.00 D.01

Csmaridas (smelts) 0.32 .07 0.23
Gadidas (gadid fish) 6.8 0.38 4.76
Gadus macrocephalus (Pacific cod) 0.38 0.03 0.69
Theragra chalcogramma (wallays pollock) 15.52 1.28 39.33
Zoarcidas (melpout) 2.79 0.19 1.64
Cottidae (sculpin) 1.02 0.08 0.36
Agonidae ([poachaer) 1.57 0.09 0.11
Stichasidas (prickleback) 0.89 0.05 0.08
Ammodytes sp. (sandlanca) .71 0.63 D.86
?lnurunlctida- (flatfish) 6.96 0.50 1.60
Atheresthes stomias (arrowtooth flounder) 0.21 0.01 .15
Einnmlnmim elasscdon (flathead sola) 0.61 0.03 0.40
{rock sola) 1.21 0.10 1.32

LJ.I.lnd.l aspera (yellowfin sole) 2.43 0.24 6.01
LJ Rroboscidea (longhead dab) 0.07 0.00 0.08
Hi stenolepis (Pacirie hallibut) 0.01 ©0.00 0.09
Fishery discards 5.22 0.57 13.14
Miscellanecus and unidentified pray 12.91  7.21 1.00
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SOURCES OF FISHING MORTALITY

DIRECTED FISHERIES COMMERCIAL CATCH
+ Commercial Catch
« "Catching Mortality" Definition BRISTOL BAY RED KING CRABS
« Handling Mortality of Nondegals Landings of legal-sized :

male crabs of average

NON-DIRECTED FISHERIE aga 5-12 years.

+ Handling Mortality of Bycatch

g

DOMESTIC LANDINGS (M 1)
& =
T

+ Trawl/dredge Effects on Non-captured Crabs Knowledge
+ Trawl/dredge Effects on Habitats Excellent fish ticket, ol
observer, and dockside
LOST FISHING GEAR sampling programs. 2p

+ Ghost Fishing




HARVEST RATE
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20

CATCHING MORTALITY

CATCH AND LEGQAL ABUNDANCE HARVEST RATE
it

Manaqement Actions
Catch (GHL) is set by exploitation rate, and fishery

closed when stock below threshold. A rebuilding plan

has been implemented hased on comprehensive
analysis of population dynamics.

Definition

Mortality that ocours in pot prior to retrieval during
fishing operations (e.g., failure fo tend pots).

Knowledge

Cannibalism on moiting crabs - tab/field studies.
Predation by actopi, fishes - anectodal evidence.

Management Actions

Red king crab fishing seasons set to avoid molting
periods. Shorter seasons and pot limits encourage
pot tending.
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TRAWL/DREDGE EFFECTS ON
NON-CAPTURED CRABS

Definition |
Trawls and dredges interact with some benthic
antmals {including crabs) that may suffer injuries
but are not caught by the gear.

Knowledge

Revealed by underwater videos, but magnitude
remains unquantified,

Management Actions

Trawl/dredge closures in areas of high crab density
or during sensitive crab life history periods such as
mating and molting.

22

TRAWL/DREDGE EFFECTS ON
HABITAT

Definition

Trawls and dredges plow bottom, suspend
sediments, and may alter bio-physical features.

Knowledge

Young red king crabs require specific habitat (e.q.,
rocks, shell hash, worm tubes, sea onions,
bryozoans, and mussels) for survival, Trawl
effects not studied in Alaska, but studies
elsewhere show effects from minimal to severe.
Effects depend on depth, bottom type, ocean
currents, weight of gear, and degree of contact.

Management Acticns

Some waters closed to trawling/dredging, in part,
due to habitat concerns. Geographic Information
Systems (GIS) used to identify critical areas.




GHOST FISHING
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EISHERY

KNG, 6075 [

Definition

Lost gear catches crabs that later die.
Knowledge

» 10% - King crab, 1960-1975

» 20% - All BS crabs, 1991

+ 1.2% - Bristol Bay red king crab, 1992
+ 1.7% - Adak golden king crab, 1982

* 5.4% - BS Tanner crab, 1992

+ 6.7% - BS snow crab, 1993

24

GHOST FISHING (continued)

Knowledge
» 92% sublegal, B0% Iegal king crabs escape lost gear

M ement Acti

+ 1974 - BOF adopled first biodegradable regulation in
Southeast Alaska

e 1876/77 - Alaska Statute/BOF adopted 120 cotton
thread regulation

+ 1990 - BOF adopted 30 cotton thread for pot gear

« 1993 - BOF allowed 30 day galvanic timed release
(GTR) and adopted pot limits in Bering Sea crab
fisheries
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BYCATCH IN TRAWL FISHERIES

BYCATCH IN CRAB FISHERIES

26

Definition BRISTOL B&Y RED KING CRABS
Incidental capture of crabs  **[, .

by trawls. ) DTECTED
Knowledge AL

Sizefsex data could be
improved.

Management Actions 1

Area closures (e.g.,
Pribilof Is.} and bycatch a8
caps {e.g., Bristol Bay). o

Onboard observer data. g
2
5

I
Y V

BYCATCH
rd

77

*NOTE — Caich was 16.8, 20.8 & 5.3 milfion crabs In 1978, 1980 & 1081,

Definition

Incidental catch of female
and sublegal male crabs.

Knowledge
Onboard observer data.

Management Actions

Gear design (3" tunnels),
concurrent king/Tanner
crab openings, Tanner crab £
fishery closed east of

163 W when king/Tanner
crab fisheries conclude and
if no king crab fishery.

H (MILLIONS)

BRISTCL BAY RED KING CRABS

-9
!

L]

c
na

1

1292

1992 1994




LAB STUDY OF HANDLING
EFFECTS ON RED KING CRAB

27

Treatment (N=27 X 5)
1. Handled 1X

2. Handled 2X
3. Handled 3X
4. Modified Handling
5. Conirol
Results
» Effect on Injury Rate
+ No Effect on:
» Vigor
» Feeding
» Growth
» Mortality

KUMBER OF IMNJLIRIES
0

LAB STUDY OF COLD AIR
EXPOSURE ON RED KING CRAB

28

DEGREE-HOUR COMBINATIONS
TEMPERATURE CfF)

-25(-13) -15(5) -5{23) 0(32)
25| 10 08 .02 0

b |
on
T

Es 21 43 04 0O g

§18| 63 38 13 ¢ g 50

£30( 125 75 .25 0 =2 I
60| -25.0 -150 50 0

e oo o s
DEGREE-HOURS

Results
» No mortality above 0 degree-hours
+ 0-20% mortality between 0 to -5 degree-hours

« High mortality below -5 degree-hours
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DEADLOSS IN BRISTOL BAY RED

KING CRAB FISHERY

31

[ - N
8 35

-
=t
[

=23
L=

f-
L=
AN

LANDINGS & DEADLOSS (M LBS)
8 g

L=

YEAR

N e =
PERCENT DEADLOSS

—

th

(=
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SUMMARY OF FISHING-RELATED
MORTALITY

+ Fishing-related mortality - affects fishery
productivity and should be fully accounted

« Commercial catch/bycaich - generally well
documented

 Catching mortality - unknown, but probably low for
red king crab fishery

» Extremely cold air exposure - leads to lethal and
sublethal effects on king crabs, and extreme
conditions most likely in January to April

+ Repeated handling of hardsheil crabs - effects
on mortality of king crabs not substantiated

» Handliing softshell crabs - causes high mortality,
but directed fishery closed during molting

» Trawling - likely causes higher mortality than
pot-caught crabs

» Trawling effects on habitat/inon-captured crabs -
likely, but not studied in Alaska

» Ghost fishing - unguantified, but likely to be low
under current regulations




SUMMARY OF STOCK CHANGES

33

CAUSES OF STOCK CHANGES

NET CHANGE = RECRUITS - M - CATCH - BYCATCH

150
t RISE iCRASH| DEPRESSED
# %
o H ¥

o £
2 oo
O I
= A

(150 2574 76 78 80 82 84 86 88 90 97

YEAR

RISE

» Optimal stock size

+ Favorable ocean conditions
CRASH

» Reduced recruitment due to high crab density

« L oss favorable ocean conditions

+ High caiches

+ High “natural mortality"
DEPRESSED

» Depressed spawning stock

+ Unfavoratle ocean conditions

OTHER CONTRIBUTORS

Handling, trawl| effects, ghost fishing, predation,
ecosystem-lavel changes
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OVERVIEW OF KING AND
TANNER CRAB RESEARCH

An Oral Report to the Scientific and Statistical Committee
June 10, 1996

Gordon H. Kruse
Alaska Department of Fish and Game
Juneau, AK
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POPULATION ESTIMATION
MAJOR SUCCESSES TO DATE:

Development of Technology
» Catch-length Analysis

» Catch-survey Analysis
» Length-based Analysis

Application of Methods
» Red King Crabs -- Kodiak, Bristol Bay

» Tanner Crabs -- Bristol Bay

CURRENT ACTIVITIES:
 Publication of Work Completed

WHAT'S NEXT?
e Other Bering Sea King Crabs
» Kodiak Tanner Crabs
« Develop Fishery-basad Assessments

STOCK PRODUCTIVITY

MAJOR SUCCESSES TO DATE:

Tanner Crabs
+ Effects of Shell Condition on Breeding

+ Stock-Recruit Curve for Bristol Bay
« Growth & Mortality Estimates

Red King Crabs
« Stock-Recruit Curve for Bristol Bay

» Growth & Mortality Estimates
» Conceptual Model of Recruitment

CURRENT ACTIVITIES:
» Red King Crab Breeding Study

WHAT'S NEXT?
e Tanner Crab Recruitment Model
e Tanner Crab Growth & Temperature
» Terminal Molt Analysis




HARVEST STRATEGIES
MAJOR SUCCESSES TO DATE:

Red King Cr
» Study of Handling Effects

» Laboratory Gear Study

» Analysis of Harvest Strategy (BBay)

+ Analysis of Rebuilding Strategies (BBay)
» Changes in Management Strategy (BBay)

CURRENT ACTIVITIES:
« Analysis of Reduced Size Limit (BBay)
» Field Studies of Gear Design (BBay, Kod)
« Biol. Ref. Pts. (Kodiak, Nort. Sd., BBay)

WHAT'S NEXT?
» Analyses of Other Stocks
« Consider New Other Approaches

PUBLICATIONS

“Estimating king crab abundance from commercial..."
Collie and Kruse

"An annotated bibliography of capture and handiing..."
Murphy and Kruse

"Report on modeling workshop on year-class...”
Tyler and Kruse

"Conceptual modeling of braod strength of red king..."
Tyler and Kruse

"A length-based approach to estimate population...”
Zheng, Krusa and Murphy

"“Comparisons of abundance estimation methods for..."
Zheng, Kruse and Murphy

"A calch-length analysis for crab populations”
Zheng, Murphy and Kruse

"A length-based population mode! and stock-recruit...”
Zheng, Murphy and Kruse

"An update of the length-based population model...”
Zheng, Murphy and Kruse
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Briztol Bay red King crab
1295 males {no /sq. nmi)
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Bristol Bay red king
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Bristol Bay red king crab
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BSAl erab bycatch manugement measures

1 Revise the trawl closure time period for the
Bristol Bay Red King Crab Savinps Area,

2 Medify existing crab PSC byeatch limits, and
imitinte bycatch limits for snow crab.

3 Establish a trawl closure arca in nearshore
waters of Bristol Bay,

Manapement Measure 1 Alternatives
{Brisiol Bay Red King Crab Savings Area)

I' Sratus Qua, Jan.d - Mar. 31 closure
1 Extend Closure Period.
— Oiption A: Six month closure,
— Option B: Year-round elosure.
— Option C: Seven month elasure.
3 Modified Pot Sanctuary closure.




Management Measure |

King erab byeateh = 50, 1986 - 1994 flatfish fishenes.

- 1934 flatfish fisherics.

Halibut hyveateh = 200, 1986

™



Tunner crnb bycatch = [000, 1986 - 1934 flatfid fisheries.




Subriaiy of red king crab mating and molting

* Seversl mxolis per year for juvenites, aod one
molt per year for adolts,

¢+ Molting primarily lnte-winier {0 earty-spring.

+ Newly mature femnnales maolt eardicr, repeat
spawnerz molt and spawno kiter, larger crab
malf later.

+ Molting abd muting crab found i end of June
1995 and in several sther years.

« After molfing, shell bardenicg takes
approzlmately ome manth,

Parcant of chasrsod eateh from the yellowsn gok

fishery taken hapeciic aroes,
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Management Measure 12
Eeonomic impacts

+ Bering Sen Fishery Simulation Model runs
made with 1993 and 1994 dala sx reported in
Amendment 37,

= Beasonal thosmres resulted in no significant
chanps it net benefits to the MNatinn.

» The primary fishery in the area is concluded
prior to April 1, with littke additional Kishiog
elfort in the ares for the remainder of the year.

Summary of Management Measure 1

* Amendment 37 adopted in September, 1995
closes the RKC savings area through March 31.

+ 1996 emergency rule exmtended dlosure to June
15 to protect molting and mating red kiog crab.

+ Alternative 2 gptions are for Status Guo (3
month}, 6 month, T month, or year roupd
tlosare.

= The srea north of 35 and south of 56 10° would

be open when GHL for red king crab is

established.

Alternative 3 opens portions of Arcas 512 and

£16 and NW block of Alt. 1 10 trawling,




PSC limit

Manzgement Measure 2 Aliernatives
{Mindify craby FSC byestch limits)

L Hed king erab

2. Tanmer erab [ Sadrali)

A, Saow crab (i opilio)

Crab P5C Managemant Zones

Management Measure 2 Alternatives
(Modify crab PSC bycatch limits)

* REDKING CRAR

1. Stares Quo, 200,004 Zone 1 cap.

1. Reduce PSC limits for red king erab.
Option A. Reduee PSC limit to 35,000,
3. PSC limits which change with abundance.
Option A, Fixed upper limit of 200,000

crab.

Red King Ceab PSC Limits, Alernatives 1 and 2

400,000
350,000

300,000 |

250,000 |

200,000

1934
. Status Quo

150,000 |
100,000 .
50,000
0!

1833 Aternative 2 |
4992

0

100 200 300
Abundance (millions of crab)




Red King Crab PSC Limits, Alternative 3

400,000 -
350,000 -
300,000 -

| e BtAtUE QU
| 1% Abundance
| e 1% Abundance

100 200 300

Abundance (millions of crab)

Management Measure 2 Alternatives
{Modify erab PSC bycatch limits)
= TANNER CRAB (C. bafrifi)
1. Status Que
= | million Zone 1 cap,
- 3 million Zone 2 eap,
2. Reduce PSC limits for Tanner crab.
= 900,000 Zone 1 cap.
= 1.5 million - 2.1 million Zone 2 cap
3. PSC limits which chanpe with abundance.
Option A. Fived upper limit at Stans Quo.
Option B, Stalrstep PSC limits,

Abundance < 100 million - variable.
Abundance = 100 million - stairsteps,

Zaone 1 Tanner Cral PSC Limits, Alternatives 1 and 2

PSC limit

1,200,000
4 1983 = 1982 sotus Que
1,000,000 |—oqs—=
800,000 | = Alternative 2

1994
§00,000
400,000
200,000

0 -
0 200 400 600 8O0 1,000

Abundance (Millions of crab)




Zone 2 Tanner Crab PSC Limits, Alternafives | amd 2

4,000,000
3,500,000
3,000,000

Status Quo

2,500,000 +

1283

1052

C limit

2,000,000 -

o 1904

Alternative 2 I

* 1985

200 400 600 B8O0O0 1,000
Abundance {Millions of crab)

Zone 1 Tanner C:rﬂt PSC Limits, Alternative 3

ons)
E 2 ‘

'Ll'ﬂllli

Fstimlt
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Zone 1 Tanner Crab PSC Limits, Alternative 3
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e
o

PSC limit (Millions

00 =/
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Ly~ |
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, —SEiEluo

0 200 400 600 800 1,000
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PSC Limits (Milllons of Crah)

= ("]
o I o= I o B ow

Tanner Crab PSC Limi, Alisrsative 3 Dpéan B

4,500,600

[
1993 2,300 000

1302 Zona 2 PSC

Managenient Measure X Aliernatives

(Modify erah PSC bycatch limit)

SNOW CRAB (C. apific)
1. Stafus (ap, No Zope I cap.

2. Extablish P5SC limlt for snow crab at

11,000,000 crak in Fone 2,

Optivn A. Further redwee PEC limit to
6,600,800 crab in Zone 2.
3. P3C Hmits which chanpe with abundaice.

Option A. Fixed upper Limit of

12,000,000 crab.

Zone I Opilis Crab PSC Limits, AMeroative T

PSC Limit {milllong of crah)

Aburdaroa (miltions of ceahy

1387
2 ez T
10.
B 1™
& Altermattve 2 QpGion A
4 19950
2
0 } + ; '
0 250 &000 TEC 10000 12500




Zane 2 Opilio Crab PSC Limits, Alternative 3

PSC Limit {millions of m;i:l
o

15

0 2500 5000 7500 10,000 12500 | S
Abundance (millions of crab)

Average adult equivalent crab byeateh in groundfish
fisheries ns a percentage of total crab abundance,

1993-1995,
MALE  FEMALE
Eristal Bay Red King Crab h64% 0.90%
EBS Tanner Crab 4.73% 1.50%
EBS Snow Crab 1.47% 0.09%

Manapement Measure 2:
Economic impacis

+ Byeatch model data were updated with opilio crab
values, and caps assigned hased on 3 year average

byeatch.
+ Reduced caps resulted in litile change in estimated net
henefits 1o the Nation.
= Hyeatch of Tanner and opilio eraly were similar to
lower PSC limits in 1993 and 1994, _
= Maodel estimates of red king crab bycatch were
greater than 35,000, and the greatest impacts
resulted under this cap.
+ A 6 million opilio crab PSC limit, in combination with
all propased closures and most restrictive PSC limits

resulted in the greatest decrement in net henefits.




Sammary of Menagement Measure 2
Reducing the red king trab sap to 35,000 may not hare
trawl impactt ut carrent shemdance bevels:

= (995 byearch = 35,538

= L9 b h o= 12,107 gh May.

Reducing the Tannar cyab caps may not have trawk
impacts if:

— Abardance remuiny $miar 10 current bevels

= FSC limity arw optimallty allocated,

PEC limity based on percentapes of by population
woukd bave greater (rawl impacts the tmaller the
percentages used,
Sinirpep PSC limits based an orab sbundance woald
braler againgt e to year varizhility in abundance
estimaten




—

Munagement Measure 3 Alternatives
(Mearshore Bristol Boy trawl closure area)
Starus Quo, no closure.,
Northern Bristol Bay Closure,
— Option A: Allow trawling north of 58 Lat.
and between 159 and 160 Long.
Prohibit all trawling in Bristol Bay.
= Option Az Allow trawling north of 58 Lal.
and between 159 and 160 Long.
Prohibit all trawling east of 162 Long. and
north of 58 43" Lat. The area north of 58 and
east of 162 open annually April 1 - June 15.

= Option A: Also close statistical area 508,

Genernl loention of small erab snd gravel hahitag
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Average halibut byeatch, vellowfin sele, 1986 - 994

Average Tanner crab byeateh, yellowfin sole, 1986 - 1994

Management Measure 3:
Economie impacts

= Bering Sea Fishery Simulation Model runs
made with 1993 and 1994 data, — = == = = - —_—

* Closure of northern Bristol Bay resulted in
small decrements in net benefits to the Nation. — e L -

* Addition of Area 508 resulted in no change.

* Trade-offs in foregone catch and bycatch were
apparent.

— decreased retained directed catch. === = —____< —
— decreased bherring hycatch.

— imereased halibut and Tanner erab byeatch. —_—




Summary of Massgement Measure 3

Age 0-2 red king conbs wod important juven®fe red king
crab habitat wre located in the cearshore waiers of
Bristol Bay, including Avea 504,

Some waviogs to Pacific berring, Pacific halibut and
marine mannals may resale

Model estimates indicute Erthe inpact by the praposed
eirure, however, Lo eoivestt with oiber brensch
meadurey, nmubitive implot may be prester,

The area north of 5 LaL and between 159 and 160
Lang. I3 histerically imporiant to 1he yellawhin sale
fhskery, and bycstch In this ares Is relatively law.
Restricting trrwling ra sputh of 5§ 4" Lot reduces
trawl impachs on Pecific berring.
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Summary of modal resully captions key:

I menth REC = 1 menth chosure of the red king crab savings aca
& memth RKC = & menih shesate of the rod king crab savings arza

‘Narthen Brisio! Bay
WBE + 308 = clozure of both Morthern Bristol Bay and Arca 508

Baird = Bairdi caps only (850,000 Zone ), 1.5 million Zoos 2).
Rad = rmd king creb capy oaly (35,000 Zonn 1).

Cpilie = opilio cxps only {11 million Zone 2)

Bairdi, Read, Cpalio = all thres caps sbove

REC, Caps. NBE = closure of the red king crab aavings area,
the 3 caps ebove, and the Northern Bristol Eay, 508 closure.

REC, Caps, NBE, & mi. OF = the above madel tum with the
ugilio cap redueed 10 6 millfon ereb in Zone 2,




Summary of model estimated net benefits minus status quo
- 1993 data set

Summary of model estimated net benefits minus status quo

= 1994 data set
ﬂ.ﬂfﬂ,ﬂm1
50
52,000,000 =
54,000,000 -
-56,000,000
54,000, 000
-§10,000,000
$12,000,000 T
T AR
NEER 3

Fercent change in estimated net benefits from smtus que
- 1993 data set




Percent change in estimated net benefits from status quo
- 1994 data set
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ALASKA MARINE CONSERVATION COUNCIL
Box 141145 Anchorage. Alaska 99510
(907) 277-5357; 277-5975 (fax); amee(@ige.ape.org

June 11, 1996

Rick Lauber, Chairman

Noith Pacific Fishery Management Council
605 W. 4th Ave., Suite 306

Anchorage, Alaska 99501

Dear Rick,

The Alaska Marine Conservation Council has the following comments on the
Environmental Assessment/Regulatory Impact Review (EA/RIR) for Amendment 37 and
proposed Amendment 41 addressing crab bycatch and habitat protection in Bristol Bay and

the Bering Sea.
AMEN T 37

We continue to support a year-round closure in the Bristol Bay Red King Crab
Savings Area to non-pelagic trawling, Alternative 2. Option B. As stated in our comments
submitted in September of 1995 to the North Pacific Fishery Management Council {Council),
we fee] strongly that we must protect critical habitat for crab settlement and survival in the
crab's early stages of their life cycle as well as their molting and mating cycle. The EA/RIR
indicated that molting and soft shell king crab are still present in June 22, the last day of the
survey. Since the survey didn’t continue into July, and it takes one month for shells to
harden, there is reason to suspect that soft shell conditions persist beyond June. If we are to
take precautionary steps to assist in crab stocks recovery, then an expansive trawl closure is
appropriate. It bears reiterating that observer reports of crab bycatch may only be telling a
partial story. With a number of vessels requiring only 30% observer coverage and mizimal
attention given to effects of disruption to podding behaviors and king crab habitat, the
aumbers of observed crab mortality can at best be incomplete.

Conservation of the stocks is paramount. With the admitted negligible cconomic

effects of the various alternatives. the direction of the Council should be in the maximum

protection for recovering stocks of crab.

The crab fisheries of the Bering Sea are in trouble. One by one - king, then tanner,
now opilio - are disappearing from a commercially viable status. It is important to look at
all sources of mortality. All human influence must be examined. Concern grows over
bycatch from groundfish fisheries and habitat disruption as crab populations remain in decline.

AMENDMENT 41

AMCC remains committed to overall bycaich reduction in Alaska’s groundfish
fisheries. Lowering prohibited species catch (PSC) caps is one way to encourage fishermen to
do their utmost to lower their bycatch. Having bycatch limits set when overail (bycaich

People throughout Alaska werking to protect the health and diversity of our marine ecosystem



species) biomass is high does nothing to deter continued mortality of those bycatch species
when their numbers are in decline. While we prefer 1o see positive economic incentives in
place, we will not object to effective tools currently being considered by the Council.

PSC caps for red king crab and tanner crab in the Bering Sea should be lowered; they
were set when crab abundance was greater than it is today. Conceptually, it seems
appropriate that these caps would fluctuate with crab abundance, However, we agree with the
$SC that should this be the option chosen by the Council, a separate analysis must be
prepared to address questions conceming uncertainties and different measures used in crab
surveys.

We recommend the Council establish a cap for opilio or snow crab so that any
exacerbation of snow crab decline by groundfishery bycatch is minimized. With the above
caveats, having this cap fluctuate with snow crab abundance may be the best altemative. We
highly recommend a conservative figure below the recent year bycaich averages. The fleet
must be encouraged to avoid bycateh.

Given the discussion above, bycatch reduction and habitat protection remain significant
concerns warranting a trawl closure in northern Bristol Bay. Absent in the analysis was a
thorough discussion of the impacts to subsistence activities by trawl fisheries in nearshore
waters. The U.S. Fish & Wildlife Service is expressing concems about habitat and forage
disturbance to important seabird and marine marmmal populations in northern Bristol Bay
from trawl fisheries. We recommend the Council to adopt Alternative 3: year round closure
east of 162 degrees longitude. This kind of closure will serve to protect marine habitat vital
to the productivity of marine mammals, seabirds, juvenile halibut, and crab.

We caution that if an exception to this area-wide closure is made to allow limited
trawling, then it must be accompanied by a mandate for 100% observer coverage and annual
review of groundfish effort and levels of bycatch. In addition, an analysis to determine
impacts from the dispiaced trawl fleet should be undertaken. Displacing trawl bycatch and
habitat disruption to another coastal location is not the intent of this closure. Some form of
safeguard or scrutiny must be employed to observe what if any bycatch of important
commercial and subsistence fish is increased in another geographic location.

We encourage and applaud all actions taken by the Council to minimize bycatch and
to protect habitat essential to many components of the Notth Pacific ecosystems.

Sincerely,

T

Fran Bennis
Field Coordinator
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BERING SEA CRAB FISHING YESSEL

p— FIVE-YEAR AVERAGE CATCH AND REVENUES FOR BERING SEA KING

AND TANNER CRAB FISHERIES FOR THE MOST RECENT FIVE-YEAR PERIOD, {1991-1%995}.
TQ ILLUSTRATE THE EFFECTS OF DECLINING QUOTAS ON CRAB FISHING VESSEL REVENUES

. JUNE 1, 1996

SPECIES/FISHERY % YR AVGE CATCH 5 YR AVGE 5 YR AVGE S YR AVGE REY
(MILLIONS~LES.)} FLEET REV NC. BOATS PER BOAT
Rristol Bay Kingl 13.0 3 59.4 M 285 $ 224,150
Bering Sez Opilice 217.8 172.6 250 €90,400
Bering Sea BRalrdi 27.0 44.4 246 180%,487
Prib./8t. Mat Kingz 5.3 19.8 200 99,000

ANNUAL FLEET & VESSEL 5 YR AVGES $ 296.2 Million 247 Boate $1,194,037 Average/Vessel

1
2H°Bt recent 5 year period for fishery, 1989-1993; no flshery 1394-1995.
Covers period 1993-1%95, comblned opening dates began In 1993 and Pribilofs reopened.

Five year averages do not include Adak king erab fisheries: Avges. 317 mill; 16 boats;

1995 ONLY, FLEET CATCHEE ANDI: REVENUES

Bristol Bay FKing —— NU COMMERCIAL FISHERY

_}ering Ssa Opilio 74.0 $ 160.0 million 253 boats $ 711,462 Average/Vessel
Rering Sea Pairail 4.2 11.7 196 60,000

Prib/st Mat King 5.2 13.5 209 64,590 )

1995 FLEET & VESSEL AVERAGES $ 208.2 Million 245 Boats % B36,052 Average/Vessel

(I0% Tesw thap 3 yr avege)
1996 PROJECTION, FLEET CATCHES AND REVENUES

Berlng Sea OQpllio 65.0 $ 86.0 Milllon 235 Boats % 365,957 Average/Vessel
Brietol Bay King -—— SEASCN IS5 DOUBTFUL
Bering Sea Balrdi -_—— SEASON IS DOURTFUL
Prib/5t Mat King 5.0 £ 12.5 Mirlion 235 Boate $ 53,181 Average/Vessel
19896 FLEET & VESSEL AVERAGES ¥ 98.5 Milijon 235 Boats § 419,148 Average/Vessel

{65% Less than_ 5 yr avge)

Reference: Alaska Dept. of Fleh & Game, Wesiward Reglon Shellfish Econ. Perfermance Rpts.
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,.Qlulta Board of Fisherles MAY 328, 109¢

Aing Crab Stocks in Bristol Bay are depressad, and the directad fishery on
)sa stocks has been closed during 1984 & 1068. The Bairdl Flshery tee
on closed East of 163 degree W Longitude during 1094 & 1008 to
wiect King Crab Stooks, The hard-on-bottom drag teet - the most
wtructive and dirtiest harvesting segmaent of the fishing ingustry - Is altowed
wreak havoc In the King Crab Savings Area betwsen 163 and 162 degree W

ngltude. THIS MUST BE STOPPED NOW.
we Implore A you to take immediate action!
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* King Crab Stecks in Bristel Way are depressed, ard the directed fighery On
. these stocks has been cioged during 1084 & 1596 The Bairdi Fishery hat

protect King Crab Stocks. Tne hard-on-bottom drag flest - the mow
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E been closed East of 162 degrec W Longitude during 1604 & 1995
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Alaska Board ot Figherles

CRRREE (%7 2 A %

ﬁ
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King Crab Stocks in Bristo! Bay are depresssd, and the directed Hehery on
these stocks has been clesed durlng 1964 & 1995, The Balrdl Fishery has
been closed East of 163 degree W Leongitude during 1994 & 19988 to

protect King Crab Stocks.

The hard-on-bettom

drag

fleot « tha most

destructive and dirtlest harvesting segment of the fishing Industry - is aliowecrl-\
to wreak havoc In the King Crab Savings Area between 163 and 162 degree W
longitude. THIS MUST BE STOPPED NOW,

We implore
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King Crab Stocks In Bristol Bay are depressed, and the directed fishery on
these stocks has been closed during 1994 & 1685. The Balrdl Fishery has
been closed East of 163 degree W Longitude during 1694 & 1698 to

™ protect King Crab Stocks. The hard-on-bottom drag fleet«the riost
destructive and dirtiest harvesting segmert of the fishing industry - is allowsd
to wreak havo¢ In the King Crab Savings Area between 163 and 182 degree W
longlituds. THIS MUST BE STOPPED NOW, '
we implore & you to take immediate actioni
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