AGENDA D-2(a-b)

JUNE 2006
MEMORANDUM
TO: Council, SSC and AP Members EST To TIVE
FROM: Chris Oliver W 4 HOURS
Executive Direct

DATE: May 25, 2006

SUBJECT: Bering Sea Habitat Conservation

ACTION REQUIRED:

a) Review discussion paper on Bering Sea habitat conservation alternatives, and take action as
necessary.

b) Review discussion paper on Bering Sea crab habitat and fishery interactions, and take action as
necessary.

BACKGROUND:

The Council took action in February 2005 to conserve essential fish habitat (EFH) from potential adverse
effects of fishing. EFH is defined as those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity. The EIS prepared for the action concluded that while fisheries do have long
term effects on benthic habitat, these impacts were minimal and had no detrimental effects on fish populations.
The Council adopted several new measures to minimize the effects of fishing on EFH in the Aleutian Islands
and Gulf of Alaska.

The EFH EIS also evaluated a suite of alternatives for the eastern Bering Sea (EBS). Based on that analysis,
the Council determined that additional habitat protection measures in the EBS were not needed right away, and
that an expanded analysis of potential mitigations measures for the EBS should be conducted prior to taking
action.

In December 2005, the Council discussed alternatives to conserve habitat in the EBS, finalized a problem
statement, and tasked staff with developing two discussion papers (attached as Item D-2(a) and (b)). The
purpose of these discussion papers is to provide background information to assist the Council formulating a
reasonable range of alternatives to minimize (to the extent practicable) the effects of fishing on EFH in the
Bering Sea.
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Bering Sea Habitat Conservation
Prepared by NPFMC staff

Background

In February 2005 the North Pacific Fishery Management Council (NPFMC) took action to conserve
essential fish habitat (EFH) from potential adverse effects of fishing. EFH is defined as those waters and
substrate necessary to fish for spawning, breeding, feeding, or growth to maturity. The EFH EIS
concluded that fisheries do have long term effects on habitat; however these impacts were considered
minimal and the analysis found no indication of detrimental effects on fish populations. Nevertheless, the
Council adopted several new measures to minimize the effects of fishing on EFH in the Aleutian Islands
(AI) and Gulf of Alaska. A full description of the actions taken under Essential Fish Habitat is provided in
the EFH EIS. These regulations will be promulgated by August 2006.

The EIS also evaluated a suite of alternatives for the eastern Bering Sea (EBS). However, based on that
analysis, the Council determined that additional habitat protection measures in the EBS were not needed,
and that an expanded analysis of potential mitigations measures for the EBS should be conducted prior to
taking action.

The Council suggested that initial alternatives for this analysis include components of the preferred EFH
EIS Alternative 5B for the Bering Sea region. The full Council motion on EFH from February 2005 is
included as Attachment 1. A description of the Alternative 5B as analyzed in the EIS is attached as
Attachment 2.

In December 2005, the Council discussed these alternatives and finalized a problem statement
(Attachment 3). The Council removed the concept of rotational closures from the upcoming analysis,
based on SSC concerns. The SSC noted that rotational closures could have unintended consequences.
Unintended consequences could include: (1) insufficient time between openings for recovery to occur; 2)
areas not previously of interest to the fishery become fished because of a required rotation, thereby
affecting previously unaffected areas; and (3) displacing the fishery to areas with a lower CPUE, thus
requiring more bottom contact for the same number of fish to be caught.

The purpose of this discussion paper is to provide background information to assist the Council with
formulating a reasonable range of alternatives to minimize (to the extent practicable) the effects of fishing
on EFH in the Bering Sea.

Review of Effects of Fishing on EFH in the Bering Sea

An evaluation of the potential adverse effects of all regulated fishing activities on EFH was analyzed in
the EIS. The evaluation (1) described each fishing activity, (2) reviewed and discussed all available
relevant information, and (3) provided conclusions regarding where and how each fishing activity
adversely affects EFH. A full description of this analysis can be found in Appendix B of the EFH EIS,
and a review of habitat features and current literature was addressed in Chapters 2 & 3.2.3. A brief
description of habitat types is attached as Appendix 1.

The effects of fishing analysis contained within the EFH EIS combined available information on (1)
intensity of fishing effort; (2) sensitivity of habitat features to contact with fishing gear; (3) recovery rates
of habitat features, and (4) distribution of fishing effort relative to different types of habitat into a long-
term effects index (LEI). The LEI estimated the percentage by which these habitat features would be
reduced from a hypothetical pristine condition if recent intensity and distribution of fishing effort were
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continued over a long enough term to achieve equilibrium. Equilibrium is defined as a point where the
rate of loss of habitat features from fishing effects equal the gain from feature recovery. The spatial
pattern of long-term effect indices largely reflects the distribution of fishing effort scaled by the
sensitivity and recovery rates assigned to different features in different habitat types. Patterns of LEI for
each feature class were similar with higher overall LEIs for more sensitive or slower recovering features
(see attached Tables B-2.9 and B-2.10, taken from the EFH EIS).

For the Bering Sea, the quantitative model showed the higher effects (the long-term equilibrium effect
indices ‘LEI values’) on living structure in sand/mud and slope habitats, with about 11 percent of the
living substrate habitat (if it was in fact available) affected by all fisheries combined (see Table B.2-9).
The largest impacts were attributed to the pollock trawl and flatfish trawl fisheries. None of the Bering
Sea managed fish species, or their prey, rely on the living structure found on sand/mud habitats, based on
the best available scientific information. Thus, even though 11 percent of the habitat would potentially be
affected, the effect of fishing on EFH was determined to be minimal. The LEI values for other habitat
features and benthic substrates were very low (0 to 4 percent of the habitat potentially affected) (see Table
B.2-9).

Discussion of Potential Alternatives

Open Area Approach

The premise of the open area approach is that 'the first pass of a trawl is the worst pass'; i.e. that trawling
over undisturbed bottom causes more damage than any subsequent trawl passes. Thus, constraining
trawling to areas that have already been impacted has conservation benefits. Allowing trawling in
previously untrawled areas could potentially result in acute local changes to the benthos and overall a
increase in the LEL

Limiting the trawl fishery to those areas traditionally fished provides a precautionary approach by setting
aside relatively pristine areas before they become impacted. This habitat conservation measure mirrors the
approach used for protecting terrestrial areas from development (e.g., national parks). The analysis
(Chapter 4) discusses the significant benefits of prohibiting trawling in the northern Bering Sea areas,
particularly to conserve snow crab habitat and habitats used by other species.

The creation of an open area that encompassed historically fished areas would not reduce the effects of
fishing that generated the LEI scores. On the other hand, creation of closure areas in areas currently fished
may redirect effort into potentially lower CPUE areas, which may cause more impacts on EFH.

An open area based on historic fishing patterns may not adequately represent the distribution of current
bottom trawl fisheries, as effort appears to have expanded northward in response to fish distribution. This
primarily is due to shifts in the ecosystem; a northward shift in response to changing temperatures,
atmospheric forcing and compositional changes in the predominant groundfish biomass structure. Recent
fishing effort depicts this northern shift in fishing effort in Figure 3. Note that the open area described and
analyzed in the EFH EIS does not reflect recent effort in the northern areas ( St. Matthew and south of
Nunivak Island) or consider reporting area 519 (Bogoslof).

Gear Modifications
Gear modifications also may be a useful tool to mitigate effects of the BS trawl fisheries as a stand alone

alternative or combined with other management approaches. These modifications may be based on the
concepts presented in the EFH EIS, or on current research being developed as described below.
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The AFSC’s Conservation Engineering division and a group of many of the Bering Sea bottom-trawl
catcher-processors have initiated a cooperative project to develop and test gear modifications. Craig Rose
(AFSC-RACE division) delivered a preliminary report to the Council in December 2005, summarized by
the following information.

At a meeting with captains of Bering Sea flatfish trawlers, in May 2003, bottom trawl gear configurations
were identified and concepts for effective modifications were suggested. These included different
groundgears (sweeps, bridles and footropes) that substantially reduce the amount of seafloor contact
and/or increase the seafloor clearance below non-contact portions. It was recognized that large reductions
in catch rates would be counter-productive, requiring longer towing distances to catch the same amount of
fish, and would inhibit acceptance by industry. Evaluations of modification thus require assessment of
both how they affect habitat features differently and any changes they cause in capture efficiency.

The 2005 field research tested the capture efficiency consequences of raising groundgear above the
seafloor for most of its length. These preliminary results describe a test raising sweeps approximately
three inches. Modifications were made to the sweeps by adding disks onto conventional sweeps (2-inch
diameter combination wire), and raising the sections between the disks approximately 3-inches (8-inch
disks) above the seafloor. Total sweeps lengths were 430 ft, not including tailchains to link them to the
doors or 90-ft sections of bridles immediately ahead of the nets. The disks were installed on the aft half
(215 ft) of the sweeps at 30-ft intervals. Modified sweeps were paired against sweeps without disks ahead
of matched traw] on the two sides of the twin traw] system.

The footropes used in this experiment had relatively small spaces for escape underneath, while still being
in the range of footropes used in Bering Sea flatfish fisheries. Both footropes had 14-inch cylindrical
bobbins across the center of the footrope with approximately 5-inch spacing between bobbins. The side
sections of the footropes were equipped with 12-inch spheres separated by 24 inches of 8-inch diameter
cylinders.

Field work in fall of 2005 showed no consequential changes to catch rates of deepwater flatfish when
disks were added on the trawl sweeps at 30-foot intervals. Preliminary review of acoustic images taken
during the research this fall suggests that these modifications successfully raised most of the length of the
sweeps off of the seafloor. This decreased contact is expected to reduce damage to the typical kinds of
sessile invertebrates found on the Bering Sea shelf that provide structure on sand and mud seafloor
habitats.

These preliminary results represent an initial step toward finding methods to reduce the seafloor effects of
bottom trawls used in Bering Sea groundfish fisheries. The experiment indicated that catch rates would
not be expected to decline if disks were used to raise sweeps off of the seafloor. The increase in catch of
some species was unexpected and requires further study to clarify its causes. One important consideration
is the very low light levels, which likely prevent visually-mediated herding. The disks and associated
hardware may have changed the sounds generated by the sweeps and hence herding based on that sense.
An important follow-up will be to perform similar tests in the shallower sections of the Bering Sea, where
light levels are much higher and where the largest bottom trawl fisheries are pursued.

Video and acoustic tools are in development to further assess the effects of gear modifications.
Additionally, this project will continue with developing modification to sweeps and footropes of trawl
systems. Field work is planned for 2006. Tests will include catch experiments in shallower, sandy
substrates and direct evaluations of how the modifications change how trawls affect the seafloor and its
inhabitants.

The effect of fishing analysis within the EIS was also used to evaluate habitat mitigation provided by gear

modifications. The reduction of damage to biological structure organisms by providing gear modifications
were speculative in the analysis, and would require testing before implementation. However, a
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preliminary run of the data was performed to see what effect a 50 percent reduction in mortality for
organisms passing through the spaces of modified gear would have on biostructure reductions. The result

was a 16 percent reduction in slope LEI and a 19 percent reduction in sand/mud LEI (including the
rotational closures).

Others Measures

The study by the National Research Council entitled “Effects of trawling and dredging on seafloor
habitat” (NRC, 2002) underscored the potential for rationalization of fishing effort to decrease effects of
fishing on EFH. The concept is relatively simple: rationalization can reduce impacts on EFH if it
effectively creates incentives to reduce excess fishing capital, if it allows fishing to occur in a more
orderly and efficient manner, and specifically, if it creates incentives for fishing to occur in the available
fishing areas where catch rates are the highest and gear loss is minimized. It stands to reason that this
should reduce the overall number of hours of bottom contact for fisheries that contact the seafloor and
therefore reduce potential habitat effects. This is especially true for fisheries where habitat effects are
related to the quantity and intensity of fishing effort.

Rationalization of excess fishing capital has not been extensively explored as a means to reduce effects of
fishing on EFH but a reduction in effort clearly reduces effects. Reduction of effort has occurred in
Alaska fisheries via several rationalization programs: BS Crab Rationalization, American Fisheries Act
(AFA), CDQ Program, and the halibut/sablefish IFQ program. The fast pace of the previous
overcapitalized, high capacity fleet that significantly decreased under rationalization to longer seasons
and a slower paced fishery should result in less fishing of marginal areas where habitat impacts might
occur, a further reduction in gear loss, bycatch and a decrease in the disruption of community
structure/behavior and other stock impacts.

Other approaches to habitat conservation for the EBS may be through the habitat areas of particular
concern (HAPC) process. Previous HAPC proposals were considered for the EBS in the 2004 call for
proposals; details of these are summarized in Appendix 2.
Summary
Fishery activities have been estimated to potentially reduce 0-11 percent of benthic habitats in the Bering
Sea, depending on substrate feature. Highest impacts are estimated for living substrates on sand/mud
bottoms and along the slope. Alternatives can be developed to mitigate these impacts.
The Council intends to consider practicable and precautionary management measures to reduce the
potential adverse effects of fishing on EFH and to support the continued productivity of managed fish
species. Towards that end, staff provides the following strawman for Council discussion on the analysis
of Bering Sea Habitat conservation.

Alternative 1: Status quo

Alternative 2: Open area approach utilizing fishing data through 2005 to define area

Option 1: Include the areas north of Bogoslof and south of Nunivak Island in the open area.

Alternative 3: Require gear modifications on all bottom trawl gear to reduce seafloor contact and/or
increase clearance between the gear and substrate.
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Alternative 4: Open area approach utilizing fishing data through 2005 to define area, plus require gear

modifications on all bottom traw] gear to reduce seafloor contact and/or increase clearance between
the gear and substrate.

Option 1: Include the areas north of Bogoslof and south of Nunivak Island in the open area.

References

National Research Council, (NRC). 2002. Effects of trawling and dredging on seafloor habitat. National
Academy Press, Washington, D.C.

NOAA Fisheries. 2005. Draft Environmental Impact Statement for Essential Fish Habitat Identification
and Conservation in Alaska. U.S. Department of Commerce, National Oceanographic and
Atmospheric Administration, National Marine Fisheries Service, Alaska Regional Office, P.O.
Box 21668, Juneau, AK 99802, April 2005. Volumes I-II 2,500 pp.
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Table B-2.9 Long-term Effect Indices (LEI in % reduction) for Fishing Effects on Benthic Habitat
Features of the Bering Sea by Habitat Type (low and high LEIs in parenthesis) (NOAA Fisheries,

2005).

Soft Substrates (mud-gravel)

Habitat Bering Sea

Features Sand Sand/Mud Mud Slope

Infauna

Prey 0(0-1) 204 0 (0-0) 3(1-7
Epifauna

Prey 0 (0-1) 2 (0-3) 0 (0-0) 3 (0-6)
Living

Structure 4 (1-6) 11(3-19) 0 (0-1) 11(4-19)
Non-living

Structure 0 (0-1)  1(0-3) 0 (00) 4 (1-7)
Hard

Coral N/A N/A N/A N/A

* LEI Estimated eventual reduction in a class of habitat feature if recent fishing intensity and distribution

were continued until fishing effect rates and habitat recovery rates equalized (equilibrium).

Table B.2-10 Long-term Effect Indices (LEI'). Indicating the Effects of Fishing on Habitat Features
by Fishery for the Features with the Highest LEIs in the Bering Sea (NOAA Fisheries, 2005)

Bering Sea (soft substrate) Sand/Mud Biostructure Slope Biostructure
Pollock Pelagic Trawl 4.6% 72%
Yellowfin Sole Trawl' 2.9% 0.2%
Flathead Sole/Flatfish Traw!' 1.8% 1.6%
Rock Sole Trawl' 0.9% 0.2%
Pollock Bottom Trawl' 0.4% 0.6%
Pacific Cod Trawl' 0.2% 0.4%
Sablefish/Turbot Trawl' 0.1% 0.7%
Pacific Cod Longline 0.0% 0.0%
Rockfish Trawl' 0.0% 0.0%
Pot 0.0% 0.0%
Sablefish/Turbot Longline 0.0% 0.0%
Total — 10.9% 10.9%
' Total Bottom Trawl 6.3% 3.7%

* LEI Estimated eventual reduction in a class of habitat feature if recent fishing intensity and distribution

were continued until fishing effect rates and habitat recovery rates equalized (equilibrium).
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Figure 3. Open area approach with recent fishing effort 1998 thru 2005 displayed, to focus on areas fished since the EFH EIS.
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Figure 4. Surficial Sediment Textural Characteristics According to Naidu (1988)
Note: This is for portion of the Continental Shelf that is the focus of the EBSSED Database.
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Appendix 1: Benthic Substrates in the Aleutian Islands and Bering Sea.

The Bering Sea has a total area of 2.3 million km?® (684,523 nm?®), 44 percent is continental shelf, 13
percent is continental slope, and 43 percent is deep water shelf. The broad continental shelf is one of the
most biologically productive areas of the world. The EBS contains approximately 300 species of fish,
150 species of crustaceans and mollusks, 50 species of seabirds, and 26 species of marine mammals
(Livingston and Tjelmeland, 2000). Many of the fish and invertebrates species are considered under EFH
designations.

The distribution of benthic sediment types in the EBS shelf is related to depth. Local variability is
indicated in areas along the shore of Bristol Bay and the north cost of the Alaska Peninsula, as well as
west and north of Bristol Bay, especially near the Pribilof Islands. There is a general pattern of nearshore
sediments in the east and southeast on the inner shelf (0 to 50m depth) are often sandy gravel and gravelly
sand. Further offshore and west these give way to plain sand. On the middle shelf (50 to 100m), sand
gives way to muddy sand and sandy mud, with continues over much or the outer shelf (100 to 200m) to
the start of the continental slope ( Figure 4).

McConnaughey and Smith (2000) and Smith and McConnaughey (1999) describe the available sediment
data for the EBS shelf. These data were used to describe four habitat types. The first, situated around the
shallow eastern and southern perimeter and near the Pribilof Islands, has primarily sand substrates with a
little gravel, the second, across the central shelf out to the 100m contour, has mixtures of sand and mud.
A third, west of a line between St. Matthew and St. Lawrence islands, has primarily mud (silt) substrates
with some mixing with sand. Finally, the areas north and east of St. Lawrence Island, including Norton
Sound, have a complex mixture of substrates (Figure 2).

Fisheries that occur in the sand habitat include: Pacific cod trawl, rocksole trawl, pollock pelagic trawl,
and yellow fin sole trawl. Fisheries affecting live structure on slope habitat areas in the BS include
sablefish Greenland turbot trawl, flathead sole and other flatfish trawl and pelagic trawl. Fisheries
affecting living structure on the sand/mud habitats include rock sole trawl, pollock pelagic trawl, flathead
sole and other flatfish trawl, and yellow fin sole trawl.

Two large canyons are present along the continental shelf edge. Zhemchug Canyon and Pribilof Canyon
are considered some of the nation’s deepest underwater canyons. Pribilof Canyon is approximately 1800
meters deep and 30 miles wide and starts less than 20 miles north of St. George Island. Zhemchug
Canyon is approximately 2700 meters in depth and spans over 60 miles wide, is 100 miles east of St. Paul
Island

In contrast the Aleutian Island shelf is very narrow. The Aleutian Island region is an extensive
archipelago composed of approximately 150 islands of volcanic origin and extending about 2,260 km in
length. The continental shelf is narrow and is crossed by numerous deep passes. The Aleutian Island
region lies in an arc that forms a partial land barrier to the exchange of northern Pacific marine waters to
the Eastern Bering Sea waters. The Al continental shelf is narrow, ranging in width on the north and
south sides of the islands from about 4 km to 46 km; the shelf broadens in the eastern portion of the Al
arc. Very strong currents flow through the passes and across the shelf with the dominant direction from
the North Pacific to the Bering Sea (Zenger, 2002).

The Al region has a complex mix of substrates, including a significant proportion of hard substrates
(pebbles, cobbles, boulders, and rock), but data are not available to describe spatial distribution of these
substrates (NOAA Fisheries, 2005). The rough, rocky bottom conditions provide abundant substrate for
many species of bryozoans, hydroids, sponges and corals (Zenger, 2002). Living structures on the
Aleutian shelf are fixed to hard substrates. They could be characterized by having high profiles, rigid
structures and are ultra slow to recover. Fish populations and fishing distributions are sharply constrained
by substrate and complex terrain and bathymetry.
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Appendix 2: Habitat Areas of Particular Concern (HAPC) previous 2004 proposals for the Bering
Sea.

1. Zhemchug Canyon and Pinnacles and Pribilof Canyon are located in the Bering Sea. The immense
deepwater canyons and pinnacles are part of the Bering Sea continental shelf edge which is known to be
areas of high biodiversity and productivity. The concentration of primary and secondary producers in this
region attracts large numbers of fish, squid, marine mammals and birds. These canyons and pinnacles are
possible sources of dispersal and export for surrounding systems and require protection as HAPC for the
benefit of future research, fisheries health, and the conservation of several sensitive species including
long-lived and slow-reproducing fish such as rougheye and shortraker rockfish, rare marine mammals
such as the harbor seal, and rare seabirds such as the short-tailed albatross.

2. Areas of Soft corals- Dense aggregations of Gersemia.

The EBS has aggregations of Gersemia sp., also known as sea raspberries. This species are examples of a
myriad of sea vegetables that may provide essential habitat for many EFH species including rockfish,
Pacific Ocean perch, walleye pollock, flatfish, Atka mackerel, golden king crab, shrimp, Pacific cod,
pollock, : yellowfin sole, arrowtooth flounder flathead sole, rex sole, greenling, Greenland turbot, and
sablefish. These species are short lived and soft in structure.

The HAPC proposal process occurs on a three year cycle when the Council may wish to set priorities and

call for proposals. Future focuses for HAPC designation may stem from current research efforts. HAPC
designation does not require any management measures attached.
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Attachment 1: Council motion on EFH from February, 2005

EFH Final Action NPFMC February 10, 2005
Council Motion
(M/S Krygier/Rasmuson 1:20 pm)
Passed Unanimously at 2:45 pm

Action 1: Describe and Identify EFH

Adopt Alternative 3—Revised General Distribution (The Council’s Preliminary Preferred Altemative) as
described on page ES-2 of the Preliminary Final EFH EIS - January 2005.

Action 2: Adopt an Approach for Identifying HAPCs

Adopt Alternative 3—Site based Concept (The Council’s Preliminary Preferred Alternative) as described
on pages ES-4.

Action 3: Minimize Adverse Effects of Fishing on EFH.

Adopt a Modified 5B to expand Bottom Trawl Closures in the GOA and Aleutian Islands Management
Areas to protect Sponge, Coral and other important habitat for managed species.

Bering Sea: Initiate an expanded analysis for the Bering Sea, as well as an assessment of gear
modifications that tiers off of this EFH EIS analysis to further explore possible mitigation measures in
the Bering Sea. The analysis should include the existing alternative, an alternative to leave the rolling
closure area open, and options to open the “red hatched” closed area south of Nunivak Island and north of
the Bogoslof area, with other alternatives to be developed.

Aleutian Islands: Allow bottom trawling to continue in Al areas that have supported the highest catches in
the past, and prohibits bottom trawling in all other portions of the Al management region to prevent future
impacts to undisturbed habitats in those areas as described in a modified Option 3, as described in the
attached Figure (modified ES-12) and including six Aleutian Islands Coral Gardens (as identified in
Figure ES-11). The six coral gardens are closed to all bottom contact teading gear. Pelagic trawls could
be used outside of the designated open areas, but only in an off-bottom mode. The existing observer
program will be utilized, and a vessel monitoring system (VMS) for all fishing vessels is fishing
groundfish-is required. A comprehensive plan for research and monitoring will be developed. Option 3
opens designated areas based on areas of higher effort distribution from 1990 through 2001 as modified
through input from trawl fisherman and public testimony.

Gulf of Alaska: Prohibit the use of bottom trawl for all groundfish in 10 designated areas (Figure ES-7 in
the Executive Summary of the January 2005 Preliminary Final EFH EIS). At the time of the Council’s
five year review period, the Council will review available research information regarding the two GOA
closed areas (one west [area 610] and one east [area 620] of Sanak HAPC closure to determine the
efficacy of continued closure.

The Council will review these actions in five years to consider new information from on-going and future
research.
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Attachment 2: Summary of EFH EIS Alternative 5B for the Bering Sea

Bottom Trawl Closures: This alternative would prohibit the use of bottom trawl gear for all groundfish
fisheries in the EBS except within a designated open area. The open area would be designated based on
historic bottom trawl effort, and no areas currently closed would be open. Within the open area, there
would be a rotating closure to bottom trawl gear in five areas to the west, north, and northwest of the
Pribilof Islands. Closure areas would be designated in Blocks 1,2,3,4, and 5, and with 5-year closed
periods for 33.3 percent of each block. After 5 years, the closed areas would reopen, and the next 33.3
percent area of each block would close for 5 years, and so on, thereafter. After 15 years, all areas within
each block would have been subject to a 5-year closure, and the rotating closure areas would start over
(Figure 1). Additionally, bottom trawl gear used in the remaining areas open to trawling in the EBS would
be required to have disks/bobbins on trawl sweeps and footropes described below.

Gear modification: In addition, bottom trawl gear used in the remaining open areas of the EBS would
be required to have sweeps and footropes equipped with disks/bobbins to reduce contact area and
proximity to the seafloor. The sweeps and footrope form a complete loop between the trawl doors. The
footrope deploys immediately ahead of the bottom edge of the trawl net, and the sweeps connect each end
of the footrope to a trawl door. The goal of the requirement would be to have configurations creating at
least a 3-inch clearance below more than 90 percent of the length of any 35-foot section of sweep and at
least a 3.5-inch clearance below more than 75 percent of the length of any 10-foot section of the footrope.
In consultation with trawl captains, fisheries enforcement, and gear manufacturers, a measurement
method would be developed to allow any 35-foot length of sweep and any 10-foot length of footrope to be
evaluated to determine whether they meet these standards. A configuration that would meet sweep
requirements would include discs or bobbins with a 9-inch minimum diameter separated by sections of
disc spacers with a 3-inch maximum diameter, totaling at least

nine times more lengths than the summed length of the large Berasee .
disks or bobbins. A configuration that would meet footrope
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Attachment 3: Council motion on Bering Sea Habitat Conservation from December, 2005

Bering Sea Habitat Conservation
Council Motion December 12, 2005
Earl Krygier. 4:30pm
Passed Unanimously

Motion to Revise Problem Statement
December 2005

The Council intends to evaluate potential new fishery management measures to protect Essential Fish
Habitat (EFH) in the Bering Sea. The analysis will tier off of the 2005 EFH Environmental Impact
Statement and will consider a-raage—e-f-ahema%we—measmes—sueh—as—as alternatives-open and closed areas
and gear modifications. The purpose of the analysis is to consider practicable and precautionary
management measures to reduce the potential adverse effects of fishing on EFH and to support the
continued productivity of managed fish species.

The Council requests that staff develop a suite of alternatives for review. Bering Sea alternatives 4 and
%A from the previous EIS should be retained with the following modifications:

1. Exclude the rotations in the area-based measures
2. Analyze the altemative on gear modification, with consideration of recent work by Dr. Rose
3

Incorporate locations of recent bottom trawl effort in the development of the open areas-
alternative.

Further, the Council directs staff to develop a discussion paper to evaluate the need for possible protection
measures for St. Matthew blue king crab and Eastern Bering Sea snow crab. Elements of the paper would
address the distribution of St. Matthew blue king crab and snow crab in the Eastern Bering Sea, including

any information of the location of egg-bearing females, post-larval distribution and historical trawl effort
in those areas.

S:\dcathy\BS_Hab_cons\D2(a)BS_habc.doc 5/19/2006 15



Item D-2(b)
JUNE 2006

Bering Sea Habitat Conservation

Evaluating the need for possible protection measures for St. Matthew blue king crab
& Eastern Bering Sea snow crab
Prepared by NPFMC staff

Background:

In February 2005 the North Pacific Fishery Management Council (NPFMC) took action to
conserve essential fish habitat (EFH) from potential adverse effects of fishing. EFH is defined as
those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to
maturity. The EFH EIS concluded that fisheries do have long term effects on habitat; however
these impacts were considered minimal and the analysis found no indication of detrimental
effects on fish populations. Nevertheless, the Council adopted several new measures to
minimize the effects of fishing on EFH in the Aleutian Islands (AI) and Gulf of Alaska (GOA).
A full description of the actions taken under Essential Fish Habitat is provided in the EFH EIS.
These regulations will be promulgated by August 2006.

The EIS also evaluated a suite of alternatives for the eastern Bering Sea (EBS). However, based
on that analysis, the Council determined that additional habitat protection measures in the EBS
were not needed, and that an expanded analysis of potential mitigations measures for the EBS
should be conducted prior to taking action.

In December 2005, the Council tasked staff to develop a discussion paper to evaluate the need
for possible protection measures for St. Matthew blue king crab and Eastern Bering Sea snow
crab. Elements of the paper were to address the distribution of St. Matthew blue king crab and
snow crab in the Eastern Bering Sea, including any information of the location of egg-bearing
females, post-larval distribution and historical traw] effort in those areas.

The purpose of this discussion paper is to provide background information to assist the Council
in evaluating if these two crab stocks in the Bering Sea need additional protection measures to
minimize (to the extent practicable) the effects of fishing on EFH in the Bering Sea.

Effects of trawling on crab and crab habitat

Fishing activities affect several benthic features that may serve as EFH, including organisms of
the infauna, epifauna that are fish prey, and organisms and nonliving forms that provide three-
dimensional structure to some epibenthic environments. Fishing activities have variable effects
on different organisms, which may cause changes in the composition of benthic communities.
Fishing may directly remove structure, disrupt it on the seafloor, or injure structure forming
organisms. The literature describing those affects was reviewed in the EFH EIS in Chapter
3.4.2.

An evaluation of the potential adverse effects of all regulated fishing activities on EFH was
analyzed in the EIS. The evaluation (1) described each fishing activity, (2) reviewed and
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discussed all available relevant information, and (3) provided conclusions regarding where and
how each fishing activity adversely affects EFH. A full description of this analysis can be found
in Appendix B of the EFH EIS, and a review of habitat features and current literature was
addressed in Chapters 2 & 3.2.3. The EFH EIS analysis (Chapter 4) discusses the significant
benefits of prohibiting trawling in the northern Bering Sea areas, particularly to conserve snow
crab habitat and habitats used by other species.

The effects of fishing on crab was addressed within Chapter 4.3.1.2.2.2 of the EFH EIS. It is
summarized by the following information. The spawning and breeding of crabs was measured in
terms of the overlap and fishing intensity of trawl and dredge fishing effort in nursery areas and
areas where mature females occur.

Concentration of fishing effort in time and space could potentially alter the genetic diversity of a
population through selective fishing (removal of certain spawning aggregations or larger and
faster growing animals, for example). The effects on spatial/temporal concentration are
measured in terms of changes in the distribution of the directed crab fishery and, to a lesser
extent, changes in the distribution of the trawl fishery (which takes some crabs as bycatch).

Spawning and breeding success of crab species depends upon a high egg-fertilization rate,
transport of pelagic larvae to nursery areas, and survival to the adult stage. Egg fertilization
success depends upon the size and number of mature male crabs (and hence the amount of
sperm) available. The eggs are attached to the undersides of females and carried for nearly a
year prior to hatching. Transport of larvae depends upon environmental conditions, and survival
depends upon the quantity and quality of nursery habitat and the presence of predators.

Settlement and nursery areas are important components of spawning success for crab species.
For king crabs, selection of benthic habitat by glaucothoe appears to be an important mechanism
leading to increased probability of larvae settling on an appropriate substrate. Such substrates
appear to be largely rock or cobble bottoms, mussel beds, or other areas with a variety of
epifauna (such as hydroids) or epiflora (such as kelp holdfasts). For snow crabs, settlement
occurs on mud habitats.

From settling larvae to senescence, crabs dwell on the bottom and depend upon benthic feeding.
The importance of habitat quality to crab diet intuitively seems obvious, but is not quantified for
benthic life stages. Changes in diet due to habitat disturbance may impact crab survival and
production; however, the effects of these changes are difficult to assess given the limited
information on feeding requirements of crab species. Tanner and snow crabs feed on an
extensive variety of benthic organisms including bivalves, brittle stars, crustaceans (including
other snow crabs), polychaetes and other worms, gastropods, and fish. The effects of the
alternatives considered in the EFH EIS on the feeding of crabs are measured in terms of the
overlap and fishing intensity of trawl and dredge fishing effort in juvenile and adult areas.

Blue king crabs do not pod, but rely on cryptic coloration to avoid predators. Podding behavior
has been observed for adult Tanner crabs. Pods may be particularly vulnerable to incidental and
unobserved mortality caused by fishing with trawl or dredge gear. Crabs are caught incidentally
in groundfish and crab fisheries, and some of these crabs die after being discarded. Other
sources of mortality are unobserved interactions with trawl and dredge gear and crabs that do not
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come up to the surface with the catch. A review of crab bycatch mortality is provided in the
annual EBS crab SAFE reports (e.g., NPFMC 2005). The effects of the fishing on the growth of
crabs to maturity were measured in terms of traw] fishing effort in the areas with juvenile crabs.

Crab mortality from gear impacts

The mortality of crabs impacted by gear varies by gear type and fishery. Bycatch of crabs by
fishery are summarized in the annual Crab SAFE report (NPFMC 2005). Estimates of the
mortality of crabs captured annually by directed crab, groundfish and scallop fisheries in relation
to total population abundance are also summarized in the Crab SAFE report. A summary of the
range of mortality rates by fisheries are contained below. Specific bycatch by fishery (and
indication of the relative mortality from those fisheries) are included under the description of the
St Matthew blue king crab population and EBS snow crab population description contained in
later sections of this paper.

Crab fisheries

The actual rates of mortality to captured crabs discarded during crab fisheries remains unknown.
Deadloss rates in deliveries cannot be considered applicable because of differences between the
treatment of retained and non-retained crabs. Retained crabs are dropped only a short distance
directly into the holding tanks, while non-retained crabs may be thrown over the side of the
vessel or swept along the deck into scuppers, which results in rougher and more prolonged
handling. Additionally, mortality due to capture and discarding may not be exhibited under the
conditions of a holding tank or within the time that crabs are held in tanks prior to delivery. The
Crab Plan Team has estimated bycatch mortality to be higher in the snow and Tanner crab
fisheries (24% and 20%, respectively) than in the king crab fisheries (8%) and that has been
supported by higher incidence of pre-discard injuries during the snow crab fishery than in the red
king crab fishery (Tracy and Byersdorfer 2000, Byersdorfer and Bamnard 2002). Warrenchuck
and Shirley (2002) estimated the bycatch mortality rate for crabs discarded during the 1998 EBS
snow crab fishery to be 22.2%, which they considered to be in agreement with the rate of 25%
assumed in analyses for the EBS snow crab rebuilding plan (NPFMC 2000). Given the
uncertainty in true bycatch mortality rates and the sensitivity of conservation considerations to
bycatch mortality rates, the Crab Plan Team’s Working Group on overfishing definitions is
currently (May 2006) assuming bycatch mortality rates of 20% for the red king crab fishery and
50% for the snow crab fishery.

Trawl Fisheries

There have been numerous studies conducted on crab bycatch mortality in traw] fisheries, with
each study having different objectives, methodology, and results. A summary of these studies is
provided below, but many questions remain unanswered. Stevens (1990) found that 21% of the
king crabs and 22% of the Tanner crabs captured incidentally in BSAI traw] fisheries survived at
least 2 days following capture. Blackburn and Schmidt (1988) made observations on
instantaneous mortality of crab taken by domestic trawl fisheries in the Kodiak area. They found
acute mortality for softshell red king crab averaged 21%, hard shelled red king crab 1.2%, and
12.6% for Tanner crab. Another trawl study indicated that traw] induced mortalities aboard ship
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were 12% for Tanner crab and 19% for red king crab (Owen 1988). Fukuhara and Worlund
(1973) observed an overall Tanner crab mortality of 60-70% in the foreign Bering Sea trawl
fisheries. They also noted that mortality was higher in the summer (95%) than in the spring
(50%). Hayes (1973) found that mortality of Tanner crab captured by traw] gear was due to time
out of water, with 50% mortality after 12 hours. Natural Resource Consultants (1988) reported
that overall survival of red king crab and Tanner crab bycaught and held in circulation tanks for
24-48 hours was <22%. In other analyses, the estimated mortality rate of trawl bycaught red
king crab and Tanner crab was 80% (NPFMC 1993, 1995).

Other Groundfish Fisheries

No field or laboratory studies have been made to estimate mortality of crabs incidentally-caught
and discarded in non-trawl fisheries. However, based on condition factor information from the
trawl survey, mortality of crab bycatch has been estimated and used in previous analyses
(NPFMC 1993). Discard mortality rates for red king crab were estimated at 37% in longline
fisheries and 37% in pot fisheries. Estimated bycatch mortality rates for Tanner crab were 45%
in longline fisheries and 30% in pot fisheries. No observations had been made for snow crab, but
mortality rates are likely similar to Tanner crab. In the analysis made for Amendment 37, a 37%
mortality rate was assumed for red king crab taken in longline fisheries and an 8% rate for pot
fisheries. Observer data on condition factors collected for crab during the 1991 domestic
fisheries suggested lower mortality of red king crab taken in groundfish pot fisheries. Bycatch
mortality rates used in the analysis of Amendment 37 (NPFMC 1996) for snow crabs were 45%
in longline fisheries and 30% in pot fisheries.

Scallop Fishery

Observations from scallop fisheries across the state suggest that mortality of crab bycatch is low
relative to trawl gear due to shorter tow times, shorter exposure times, and lower catch weight
and volume. For crab taken as bycatch in the Gulf of Alaska weathervane scallop fishery,
Hennick (1973) estimated that about 30% of Tanner crabs and 42% of the red king crabs
bycaught in scallop dredges were Kkilled or injured. Hammerstrom and Merrit (1985) estimated
mortality of Tanner crab at 8% in Cook Inlet. Kaiser (1986) estimated mortality rates of 19% for
Tanner crab and 48% for red king crab bycaught off Kodiak Island. Urban el al. (1994) reported
that in 1992, 13-35% of the Tanner crab bycaught were dead or moribund before being
discarded, with the highest mortality rate occurring on small (<40 mm cw) and large (>120 mm
cw) crabs. Delayed mortality resulting from injury or stress was not estimated. Mortality in the
Bering Sea appears to be lower than in the Gulf of Alaska, in part due to different sizes of crab
taken. Observations from the 1993 Bering Sea scallop fishery indicated lower bycatch mortality
of red king crab (10%), Tanner crab (11%) and snow crab (19%). As with observations from the
Gulf of Alaska, mortality appeared to be related to size, with larger and smaller crabs having
higher mortality rates on average than mid-sized crabs (D. Pengilly, ADF&G, unpublished data).
Immediate mortality of Tanner crabs from the 1996 Bering Sea scallop fishery was 12.6%
(Barnhart and Sagalkin 1998). Delayed mortality was not estimated. In the analysis made for
Amendment 41, a 40% discard mortality rate (immediate and delayed mortality combined) was
assumed for all crab species.
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Saint Matthew Blue King Crab stock status and population
distribution

Blue king crab (Paralithodes platypus) has a discontinuous distribution throughout their range
(Hokkaido Japan to Southeast Alaska). In the Bering Sea, discrete populations exist around the
Pribilof Islands, St. Matthew Island, and St. Lawrence Island. Smaller populations have been
found around Nunivak and King Island. Blue king crab molt multiple times as juveniles. Skip
molting occurs with increasing probability for those males larger than 100 mm carapace length.
Average molt increment for adult males is 14 mm. In the Pribilof area, 50% maturity of females
is attained at 96 mm (about 3.8 inches) carapace length, which occurs at about 5 years of age.
Blue king crab in the St. Matthew area mature at smaller sizes (50% maturity at 81 mm CL for
females) and do not get as large overall (NPFMC 2000a).

Blue king crab have a biennial ovarian cycle and a 12 to 19 month embryonic period. Female
blue king crab are found in rocky habitat. According to ADF&G pot surveys and observer data,
the majority of egg-bearing females are found within depths of 30m (NPFMC 2000a). Blue king
crab have a biennial reproductive cycle with a 12-to-19-month period of embryonic development
(Sasakawa 1975, Somerton and Maclntosh 1985, Jensen and Armstrong 1989) so that during any
part of the year only a portion of the mature females are ovigerous. Females with out eggs are
found in deeper waters, up to 70 m (NPFMC 2000a). Unlike red king crab, juvenile blue king
crab do not form pods, instead relying on cryptic coloration for protection from predators. Adult
male blue king crab occur at an average depth of 70 m and an average temperature of 0.6°C.

King crab stocks off St. Matthew and Pribilof Islands are minor stocks that have supported small
catches since fishery inception in the late 1970s. In 1998, landings of St. Matthew Island blue
king crabs totaled $2.8 million pounds worth $5.6 million. Peak harvest from this stock was in
1983, when 9.5-million pounds were harvested with a CPUE of 14 crabs per pot lift (ADF&G
2003). Highest fishery CPUE occurred during the 1988 season when 1.3-million pounds were
harvested at a CPUE of 30 crabs per pot lift. The harvest strategy used during 1990-1999
specified a flat 20% exploitation rate on mature males when the stock exceeded a threshold of
0.6 million mature males (Pengilly and Schmidt 1995). During 1990-1998, this stock supported
harvests of 1.7 million to 4.7 million pounds annually (Table 1). In 1998, the last season the
fishery was opened, 2.9 million pounds were harvested (Table 1).
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Table 1 St. Matthew blue king crab fishery harvest relative to harvest strategy target and guideline
harvest level (GHL), 1993-2004.

Fishery Harvest Strategy Actual’ Number of males Number GHL® Harvest'
Year  Target’® >104 mm CL° Harvested®

1993  20% 16%  3.98 0.63 44 3.00
1994  20% 20%  4.11 0.83 3.0 3.76
1995  20% 17%  3.99 0.67 2.4 3.17
1996  20% 15%  4.38 0.66 43 3.08
1997 20% 20%  4.70 0.94 5.0 4.65
1998  20% 15%  4.13 0.63 4.0 2.87
1999  Fishery closed 1.01 0 0 0
2000  Fishery closed 1.21 0 0 0
2001 Fishery closed 1.34 0 0 0
2002  Fishery closed 1.47 0 0 0
2003  Fishery closed 1.33 0 0 0
2004  Fishery closed 1.29 0 0 0

? Harvest strategy in effect for 1993-1998 seasons targeted 20% of abundance of males >104-mm carapace length (CL) as estimated from
preseason survey.

® Actual number of legal males harvested as percentage of preseason estimated abundance of males >104-mm carapace length (CL).

¢ Estimated abundance of males >104-mm carapace length (CL) from preseason survey (millions of animals). From Vining and Zheng (2004).
¢ Millions of animals.

¢ GHL established preseason (millions of pounds).

¢ Actual harvest {millions of pounds).

This stock is annually surveyed by the NMFS Crab/Groundfish annual trawl survey. Total -
mature biomass for the stock is computed by multiplying the area-swept estimate for each sex

and 5-mm CL size group by the mean weight of the sex-size group and the estimated proportion

mature in the sex-size group, dividing that product by the estimated survey catchability of the

sex-size group, and summing over both sexes and each size group (NPFMC 1998b).

The limited spatial distribution of the St. Matthew blue king crab stock and presence of rocky
bottom habitat within that distribution poses problems in using the NMFS EBS traw] survey to
assess the stock. Although the trawl survey station density is increased in the vicinity of St.
Matthew Island to better sample from the blue king crab stock, important nearshore areas are not
adequately sampled to detect important trends in stock distribution (Vining et al. 2001).
Females, in particular, are poorly sampled by the trawl survey and abundance estimates for
females from the survey data are considered unreliable. Additionally, only a small portion of the
trawl survey effort in the St. Matthew Island Section is expended within the area that the
commercial fishery typically occurred or, apparently, in the area that the crabs most likely to be
harvested tend to occupy preseason (Pengilly and Watson 2004). Slight changes in distribution
of stock components from year to year could affect vulnerability to the trawl survey and the
resulting abundance estimates.

Survey estimates for St. Matthew Island blue king crabs indicated dramatic declines of both male
and female crabs in all size categories in 1999. Recruitment to this stock had been declining for
several years, but the sharp decline in all sizes of crabs suggested large survey measurement
errors, a large increase in natural mortality, or some combination of both. Y
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The Saint Matthew Blue King Crab fishery was subsequently closed in 1999 due to low mature
male abundance (Zheng and Kruse 1999) and to total mature biomass (TMB) being estimated as
below minimum stock size threshold (MSST) (Stevens et al. 2000). It has remained closed since.
The stock was declared overfished in 1999 and a rebuilding plan was implemented in 2000. This
stock remains in “overfished” condition (Figure 1).

The 1999 CSA estimate of mature male abundance (1.2 million) was actually above the then-
existing harvest strategy’s threshold of 0.6 million. However, conservation concerns were
indicated by the stock being less than % of MSST and by the severe and unexpected decrease in
CSA estimates of mature male abundance between 1998 and 1999. Poorer-than-expected fishery
performance during 1998 and poorer-than-expected catches during the 1999 ADF&G nearshore
pot survey also added to the conservation concerns (NPFMC 2000a).

Estimated TMB decreased from 7.3 million pounds in 2004 to 5.9 million pounds in 2005, but
year-to-year fluctuations in estimated total mature biomass are difficult to accurately evaluate
due to the low precision of the survey estimates. Total mature biomass would need to increase
nearly fourfold to 22.0 million pounds from the 2005 estimate for the stock to be considered
“rebuilt.” The stock is showing no significant rebuilding to its MSY biomass. The series of
annually estimated TMB since the overfished declaration of 1999 shows a slow rate of recovery
(Figure 1). Data from the 2005 survey do not provide any expectations for such an increase in
the near-term future; the estimates from 1999 through 2005 indicate at best only a weakly
increasing trend in total mature biomass. The stock is estimated to be above the threshold for a
fishery opening, but with the TAC computed according to the fishery harvest strategy far below
the minimum TAC of 2.5 million pounds.

Gear modifications

Under the FMP, legal fishing gear modifications are at the discretion of the state. A number of
pot gear modifications designed to inhibit bycatch in the crab fisheries have been adopted by the
Board and incorporated into regulatory definitions of allowable gear. All pots used in Bering
Sea crab fisheries must have biodegradable twine woven into a side wall (or tunnel) to prevent
"ghost fishing" whenever fished gear is lost (ADF&G 1999). Regulations for some BSAI crab
fisheries also include minimum pot tunnel entrance dimensions and escape rings or mesh panels
to allow egress of non-retainable crabs, including females and undersized males. Gear
modification regulations for the Bering Sea snow crab fishery provide some protection against
blue king crab bycatch. Regulations for the snow crab fisheries require that pots contain egress
5-inch (stretched) mesh or 3.75-in (inside diameter) rings, but additionally specify a maximum
pot tunnel height opening of 3 inches to reduce bycatch of king crabs.

In March 2000, the Board adopted gear modification regulations to reduce bycatch in the
directed blue king crab fishery. These regulations require pots to be fitted with escape rings or
stretched mesh to allow female and sublegal male crabs to escape. The new regulations require
each pot to be fitted with either 5.8-inch diameter escape rings (4 per side panel and 2-inch
maximum distance for rings from bottom margin of side panel) or 8-inch stretch mesh on at least
1/3 of one vertical surface of the pot. These requirements allow males <5.5 inches and females
to escape. Escape rings with a minimum inside diameter of 5.8-in or escape-mesh panels with
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webbing that provides a minimum opening of 5.8 in will allow passage of sublegal male crabs
out of a pot. Most female St. Matthew blue king crab will also be able to pass through a 5.8-in
opening.

Area Closures

In March 2000, the Alaska Board of Fisheries also adopted a closed area that includes all State
waters around St. Matthew Islands, Hall Islands, and Pinnacle Island. This was established to
protect egg-bearing females and their habitat. This area is closed to all fishing (Figure 2) This
closure extends out to 3 nautical miles. Female St. Matthew blue king crabs tend to have a more
limited distribution than do males (Blau 1996, Blau and Watson 1999, Vining et al. 1999) and
are generally captured within 30 nm of the southern side of St. Matthew Island. Hence, the
closed area was established for the St. Matthew blue king crab fishery on the basis of female
distribution in pot surveys and observer pot samples.

Habitat Protection

Designated Essential Fish Habitat (EFH) for adult blue king crab is shown in Figure 3. General
distribution is a subset of the species population and is defined as 95 percent of the population
for a particular life stage, if life history data are available for the species. Where information is
insufficient and a suitable proxy cannot be inferred, EFH is not described. General distribution is
used to describe EFH for all stock conditions, whether or not higher levels of information exist,
because the available higher level data are not sufficiently to account for changes in stock
distribution (and thus habitat use) over time.

The general distribution was based on the best and most recent level of information available.
Additionally new analytical tools including GIS mapping incorporated recent scientific
information for each life history stage from updated scientific habitat assessment reports
(contained within Appendix F). EFH descriptions include both text and a map, if information is
available for a species’ particular life stage. It is supported by scientific rationale, and accounts
for changing oceanographic conditions, regime shifts, and the seasonality of migrating fish
stocks. Detailed information for BKC EFH is defined in the EFH EIS as follows:

EFH Description for BSAI Blue King Crab

Eggs
Essential fish habitat of the blue king crab eggs is inferred from the general distribution of egg-
bearing female crab (see also Adults).

Larvae—No EFH Description Determined
Insufficient information is available.

Early Juveniles—No EFH Description Determined
Insufficient information is available.
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Late Juveniles

EFH for late juvenile blue king crab is the general distribution area for this life stage,1  ocated
in bottom habitats along the nearshore where there are rocky areas with shell hash and the inner
(0 to 50), middle (50 to 100 m), and outer shelf (100 to 200 m) throughout the BSAI wherever
there are substrates consisting of rock, cobble, and gravel.

Adults

EFH for adult blue king crab is the general distribution area for this life stage, located in bottom
habitats along the inner (0 to 50 m), middle (50 to 100 m), and outer shelf (100 to 200 m)
throughout the BSAI wherever there are substrates consisting of sand and mud adjacent to
rockier areas and areas of shell hash.

Distribution of Ovigerous Females

The annual NMFS eastern Bering Sea traw] survey visits the St. Matthew Island area in July.
The trawl survey does not tow in waters shallower than 20 fm (37 m) and rarely in waters
shallower than 30 fm (55 m) in the vicinity of St. Matthew Island. Ovigerous female distribution
from the trawl survey (years 1990 to 2005) together with trawl effort and existing closures are
shown in Figure 4. Directed crab fishery catch from 1997-2000 is shown with ovigerous females
and non-pelagic trawl effort in Figure 5. Catch distribution from the 2005 NMFS survey in the
vicinity of St. Matthew Island is shown in Figure 6.

Concentrations of ovigerous females with uneyed eggs are rarely encountered in standard
surveys, but were, however, identified by nearshore work (<20 fm) performed by ADF&G to
supplement the standard pot survey. Highest densities of ovigerous females with uneyed eggs
were observed on the southern side of St. Matthew Island, and there was a general increase in
their densities with decreasing depth (Pengilly 2003).

ADF&G analysis of the efficacy of the State water closure surrounding St. Matthew island
concluded the following (from Pengilly 2003): “The analysis of female blue king crab
distribution in the St. Matthew Island area showed the shortcomings of both the annual NMFS
EBS trawl survey and the standard ADF&G triennial pot survey as platforms for gathering
abundance data on reproductive females. The NMFS EBS trawl survey station grid design,
coupled with a distribution of mature females that is concentrated in shallow, rocky-bottom areas
south and adjacent to St. Matthew Island, results in poor recruitment of mature female blue king
crab to the trawl survey. In contrast, the survey station grid design for the standard ADF&G
triennial pot survey is adequate for sampling densities from the distribution of mature-barren
females (i.e., those females that have hatched eggs, but have not yet extruded the next clutch of
eggs). However, the standard ADF&G triennial pot survey is not adequate for sampling
densities from the distribution of mature-ovigerous females. Additionally, from these analyses it
can be concluded that the 3-nmi fishery closure area surrounding St. Matthew, Hall, and Pinnacle
Islands is effective for protecting mature females when they are carrying clutches of eggs
(ovigerous), but is not effective for protecting mature females during the extended period
between hatching a clutch of eggs and extruding the next clutch of eggs.”
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Bycatch of St. Matthew blue king crabs

Crab fishing seasons are scheduled to minimize the potential for excessive bycatch and
associated handling mortality of molting and mating crabs. Bycatch of non-retained St. Matthew
blue king crab has been observed in the St. Matthew blue king crab fishery and the eastern
Bering Sea snow crab fishery. It is doubtful that the only other commercial crab fishery that is
occasionally prosecuted in the St. Matthew Island Section, the St. Matthew Island Section golden
king crab fishery, encounters any bycatch of blue king crab due to differences in distribution of
blue and golden king crabs (NPFMC 2000a). The available observer data indicates that, unless
the blue king crab fishery is closed for a season, the blue king crab fishery accounts for nearly
100% of the annual estimated number of blue king crabs that are captured and discarded during
crab fisheries within the St. Matthew Island Section (NPFMC 2000a).

Table 2 Bycatch of St. Matthew blue king crabs (numbers of crab) in Bering Sea fisheries, 1995-
2004.

directed groundfish | groundfish | scallop

Year crab pot trawl fixed gear dredge Total
1995 confidential 2,725 47 0 n/a
1996 1,699,333 168 574 0 1,700,075
1997 confidential | 8 187 0 n/a
1998 confidential | 0 774 0 n/a
1999 n/a 0 4,983 0 n/a
2000 54,300 0 n/a 0 n/a
2001 1,300 0 n/a 0 n/a
2002 600 n/a n/a 0 n/a
2003 0 855 1,263 0 2,118
2004 0 1,416 475 0 1,891

Table 2 shows the bycatch of St. Matthew blue king crabs in directed crab fisheries, groundfish
trawl and longline fisheries and scallop dredge fisheries from 1995 — 2004. Crab fisheries in
recent years have not taken any St. Matthew blue king crab as bycatch. Groundfish trawl and
fixed gear (including both longline and pot gear fisheries) have accounted for all of the bycatch
of these crabs in 2003 and 2004. Scallop dredge fisheries are not present in the area of this blue
king crab population and do not account for any of the bycatch of this species.

By applying mortality rates estimated from scientific observations to the number of crabs taken
as bycatch, it is possible to estimate the relative impacts of bycatch on crab populations. Discard
mortality rates have been established in previous analysis (NPFMC 1999), and may be species or
fishery specific. Bycatch mortality rates in trawl, dredge, and fixed gear fisheries for all crab
species were set at 80%, 40%, and 20% respectively. For crab fisheries, mortality rates were
averaged across different fisheries. For the directed crab fishery the rate used was 8% for blue
king crab.

Bycatch mortality estimates as total numbers and as a percentage of the annual population
estimate for the St. Matthew blue king crab stock using the annual bycatch amounts by fishery in
Table 2 are shown in Table 3.
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Table 3 St. Matthew blue King crab bycatch mortality estimates and proportion of population
abundance

Total Bycatch Abundance Bycatch

Year Bycatch mortality (millions) as %
1995 n/a conf 5.6 *
1996 1,700,075 136,196 10.0 1.36
1997 n/a conf 10.0 *
1998 n/a conf 84 *
1999 n/a 997 1.7 0.06
2000 n/a n/a 1.7 *
2001 n/a n/a 2.9 *
2002 n/a 48 1.2 0.001
2003 2,118 0 3.3 0
2004 1,891 1,228 2.7 0.045

Summary of Measures Considered and Adopted under Rebuilding Plan

A rebuilding plan for the St. Matthew blue king crab stock was approved in November, 2000
following the overfished declaration of 1999. Under the rebuilding plan, several measures were
considered with respect to harvest strategy, bycatch controls and habitat protection. The
preferred alternative which was chosen for implementation under this rebuilding plan included a
new harvest strategy (approved by the Board of Fisheries), gear modifications and area closures
for bycatch control (approved by the Board of Fisheries) and an area closure for habitat
protection. The harvest strategy utilized under the current rebuilding plan incorporated a
threshold biomass for a GHL (or TAC) to be established, as well as lower harvest rates at lower
biomass levels. The state waters area closure around St. Matthew Islands, Hall Islands, and
Pinnacles Island was identified by ADF&G as habitat that was necessary for the long-term
maintenance of the St. Matthew blue king crab stock (NPFMC 2000a). As described previously,
this area is closed to all State waters fishing.

Snow Crab stock status and population distribution

Snow crab (Chionoecetes opilio) are distributed on the continental shelf of the Bering Sea,
Chukchi Sea, and in the western Atlantic Ocean as far south as Maine. In the Bering Sea, snow
crab are common at depths less than about 200 meters. The eastern Bering Sea population
within U.S. waters is managed as a single stock, however, the distribution of the population may
extend into Russian waters to an unknown degree.

Snow crab feed on an extensive variety of benthic organisms including bivalves, brittle stars,
crustaceans (including other snow crabs), polychaetes and other worms, gastropods, and fish. In
turn, they are consumed by a wide variety of predators including bearded seals, Pacific cod,
halibut and other flatfish, eel pouts, sculpins, and skates (Turnock and Rugolo, 2005).

Snow crab were harvested in the Bering Sea by the Japanese from the 1960s until 1980 when the
Magnuson Act prohibited foreign fishing. Retained catch in the domestic fishery increased in
the late 1980’s to a high of about 328 million lbs in 1991, declined to 65 million Ibs in 1996,
increased to 243 million Ibs in 1998 then declined to 33.5 million lbs in the 2000 fishery (Table
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4, Figure 7). Due to low abundance and a reduced harvest rate, retained catches remained low
and were 32.7 million 1bs in the 2002 fishery (36.2 million lbs total catch), 28.3 million Ibs of
retained catch in 2003 (39 million Ibs total catch), and 23.66 million Ibs of retained catch in 2004
(27.54 million 1bs total catch). Retained catch in the 2005 fishery was 26 million lbs (Turnock
and Rugolo, 2005).

Table 4. Eastern Bering Sea snow crab fishery harvest relative to harvest strategy target
and guideline harvest level (GHL), 1994-2005 (from NPFMC 2005)

Fishery Harvest Strategy Actual® Mature Male GHL® Harvest®
Year Target® Biomass®

1994 N/A" 36.3% 412.3 105.8 149.8
1995 N/Af 22.6% 3329 55.7 1753
1996 N/Af 13.9% 474.0 50.7 65.7
1997 N/Af 17.2% 694.4 117.0 119.5
1998 N/AS 34.6% 729.7 2348 2522
1999 N/Af 38.3% 502.6 1959 192.3
2000 N/A® 16.9% 197.1 28.6 33.3
2001 14.7% 13.8% 182.8 273 253
2002 10.2% 10.6% 308.6 31.0 327
2003 11.5% 12.7% 224.9 258 28.5
2004 11.4% 13.1% 183.2 20.8 23.9
2005 12.0% 14.1% 176.4 209 248

* Harvest strategy in effect since 2001 targets a percentage of the preseason survey estimate of mature male biomass.
b Actual harvest as a percentage of the preseason survey estimate of mature male biomass.

¢ Preseason estimate of mature male biomass provided by NMFS (millions of pounds).

4 GHL established preseason (millions of pounds).

¢ Actual harvest (millions of pounds).

 GHL established as 58% percentage of males >101-mm carapace width.

8 GHL established as 22% percentage of males >101-mm carapace width.

NMFS EBS trawl survey data are used to compute the estimates of abundance needed to apply
the harvest strategy and to determine the TAC. Since 1989, the survey has sampled stations
farther north than previous years. Juvenile crabs tend to occupy more inshore northern regions
(up to about 63 degrees N) and mature crabs deeper areas to the south of the juveniles (Zheng et
al. 2001). Survey abundance of mature females and males for 2004 and 2005 are shown in
figures 8-12.

The spatial distribution of snow crab in the 2005 survey was similar to 2004 (Figures 8-12).
Female crab > 49 mm occurred in higher concentration in generally three areas, just north of the
Pribilof Islands, just south and west of St. Matthews Island, and to the north and west of St.
Matthew Island. Males > 78 mm were distributed in similar areas to females, except the highest
concentrations were between the Pribilof Islands and St. Matthews Island.

The total mature biomass estimated from the survey declined to a low of 185 million Ibs in 1985,

increased to a high of 1,632 million Ibs in 1991, then declined to 310 million 1lbs in 1999, when
the stock was declared overfished (Figure 7). The mature biomass increased in 2000 and 2001,
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mainly due to a few large catches of mature females. The 2003, 2004 and 2005 survey estimates
of total mature biomass were 304 million 1bs, 358 million Ibs, and 505 million Ibs, respectively.
The total mature biomass includes all sizes of mature females and morphometrically mature
males.

Stock assessment estimation is performed by NMFS. Estimation of mature female biomass,
mature male biomass, and exploitable legal male abundance for comparison with threshold and
computation of the TAC is performed by using area-swept estimation. A weight-carapace width
relationship is applied to the size frequency distribution to obtain average weights for computing
biomass.

An "LBA"-type assessment model has been developed for EBS snow crab, with its most recent
draft incorporating fishery and survey data through 2005 and distributed to the NPFMC Crab
Plan Team (Turnock and Rugolo 2005). This model has not yet been utilized for the biomass
estimate upon which the TAC calculation is based but may be used in the future for this purpose.

In 2000, due to the decline in abundance and the declaration of the stock as overfished, the
harvest rate for calculation of the GHL was reduced to 20% of male crab over 101 mm. Afier
2000, a harvest strategy was developed based on simulations by Zheng (2002).

At least prior to the 1999 overfished declaration, Bering Sea Snow crab had shown an apparent
cyclic recruitment pattern (Turnock and Rugolo 2005). Greatest harvests in the fishery occurred
during the 1991 and 1992 seasons, with harvests for both years in excess of 300 million pounds.
Harvests decreased into the mid-1990s and only 66 million pounds were harvested in 1996. In
1998 the harvest had increased to over 240 million pounds. Poor recruitment of juveniles during
the mid-to-late 1990s resulted in poor recruitment to the mature and harvestable stock.
Consequently, by 1999 TMB for the stock was at 283.5 million pounds, only 40% of the 1998
value and well below MSST value defining an “overfished” level. More conservative
management in response to the depressed stock condition and “overfished” declaration resulted
in GHLs less than 30 million pounds for the 2000-2005 seasons (Table 4).

Spatial distribution of catch and survey abundance

In the 2004 and 2005 stock assessment document (Turnock 2004; Turnock and Rugolo 2005)
concerns were noted with respect to the potential disproportionate harvesting of the stock in
northern and southern regions and the impact this might have on the reproductive viability of the
stock. The following section is excerpted from Turnock and Rugolo (2005) to explain the
background behind this disproportionate harvest.

In 2003 and 2004, the majority of the fishery catch occurred south of 58.5 deg N., even though
ice cover did not restrict the fishery moving farther north. In past years, most of the fishery catch
occurred in the southern portion of the snow crab range possibly due to ice cover and proximity
to port and practical constraints of meeting delivery schedules. In 2003, 66% of the catch was
south of 58.5 deg N. (Figure 15), and in 2004 78% of the catch was south of 58.5 deg N. (Figure
16). In 2003 and 2004 the ice edge was farther north than past years, allowing some fishing to
occur as far north as 60-61 deg N.
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In the 2004 survey about 9.5 million new shell males >101mm were estimated south of 58.5 deg
N. This indicates that survey catchability may be less than 1.0 and/or some movement occurs
between the summer survey and the winter fishery. However, the exploitation rate on males
south of 58.5 deg N exceeds the target rate, possibly resulting in a depletion of males from the
southern part of their range. Snow crab larvae probably drift north and east after hatching in
spring. Snow crab appear to move south and west as they age, however, no tagging studies have
been conducted to fully characterize the ontogenetic or annual migration patterns of this stock.
High exploitation rates in the southern area may have resulted in a northward shift in snow crab
distribution. Lower egg production in the south from lower clutch fullness and higher percent
barren females possibly due to insufficient males for mating may drive a change in distribution
to the north. The northward shift in mature females is particularly problematic in terms of
annual reproductive output due to lowered productivity from the shift to biennial spawning of
animals in waters < 1.5 deg C in the north. The lack of males in the southern areas at mating

time (after the fishery occurs) may result in insufficient males for mating (Turnock and Rugolo
2005).

Based on similar concerns as noted above in the stock assessment document by Turnock (2004),
the Crab Plan Team took the following motion at their September 2004 Crab Plan Team
meeting:

The CPT recognizes that the target harvest rate for opilio crab is being exceeded in certain
portions of the range of the stock as discussed in Turnock’s “Stock Assessment of eastern Bering
Sea Snow Crab” September 2004, pgs 14-15 and 22. Based on this information and additional
discussion by the CPT, the CPT recommends that an immediate analysis of the issues
surrounding the differential harvest rates be developed to address the conservation issues and to
also develop appropriate alternatives to protect the viability and reproductive strength of this
stock. This analysis should be directed towards ensuring that the distribution of fishing effort be
managed to ensure the equalization of exploitation rates over the range of the exploitable stock.

To date no analysis of this has been initiated.
Habitat Protection

Designated EFH for adult snow crab is shown in Figure 17. General distribution is a subset of
the species population and is defined as 95 percent of the population for a particular life stage, if
life history data are available for the species. Where information is insufficient and a suitable
proxy cannot be inferred, EFH is not described. General distribution is used to describe EFH for
all stock conditions, whether or not higher levels of information exist, because the available
higher level data are not sufficiently to account for changes in stock distribution (and thus habitat
use) over time.

The general distribution was based on the best and most recent level of information available.
Additionally new analytical tools including GIS mapping incorporated recent scientific
information for each life history stage from updated scientific habitat assessment reports
(contained within Appendix F of the EFH EIS). EFH descriptions include both text and a map, if
information is available for a species’ particular life stage. It is supported by scientific rationale,
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and accounts for changing oceanographic conditions, regime shifts, and the seasonality of
migrating fish stocks. Detailed information for snow crab EFH is defined in the EFH EIS as
follows:

EFH Description for BSAI Snow Crab

Eggs

Essential fish habitat of snow crab eggs is inferred form the general distribution of egg-bearing
female crab (see also Adults).

Larvae—No EFH Description Determined
Insufficient information is available.

Early Juveniles—No EFH Description Determined
Insufficient information is available.

Late Juveniles

EFH for late juvenile snow crab is the general distribution area for this life stage, located in
bottom habitats along the inner (0 to 50 m), middle (50 to 100 m), and outer shelf (100 to 200 m)
throughout the BSAI wherever there are substrates consisting mainly of mud.

Adults

EFH for adult snow crab is the general distribution area for this life stage, located in bottom
habitats along the inner (0 to 50 m), middle (50 to 100 m), and outer shelf (100 to 200 m)
throughout the BSAI wherever there are substrates consisting mainly of mud.

Distribution of Ovigerous females

Distribution of ovigerous females from traw] survey data together with non-pelagic trawl effort
is shown in Figure 18. Average snow crab catch from 1997-2000 is shown with the ovigerous
female distribution on trawl effort in Figure 19. The historic catch of snow crab overlaps with
some areas of recent non —pelagic trawl effort, as well as the southern range of the ovigerous
snow crab sampled during 1990-2005 EBS trawl survey.

Gear modifications

Pot gear modification in the directed crab fisheries were designated to reduce incidentally caught
crab species. A 3" maximum tunnel height opening for snow crab pots is required to inhibit the
bycatch of red king crab. Escape rings and mesh size requirements were adopted by the Board in
1996 and modified in 2000 to reduce capture and handling mortality of non-target crab; a
minimum of four 4" rings within one mesh of the bottom of the pot are required on each of at
least two sides of a snow crab pot or, instead of rings, % of one vertical panel must be composed
of at least 5 1/4" stretched mesh. To reduce snow crab bycatch in Tanner crab fisheries, a
minimum of four 5.0" rings, or 1/3 of the web on one panel of 7 1/4" stretched mesh, is required.
Other gear restrictions include a requirement that crab pots be fitted with a degradable escape
mechanism consisting of #30 cotton thread (max. diameter) or a 30-day galvanic timed release
mechanism (NPFMC 2005)
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Bycatch protection measures for snow crab

Bycatch limits for snow crab in groundfish trawl fisheries were established under amendment 40,
which became effective in 1998. Snow crab PSC limits are apportioned among fisheries in
anticipation of their bycatch needs for the year. A PSC limit is established for snow crab in a
defined area that fluctuates with abundance except at high and low stock sizes. The PSC cap is
established at 0.1133% of the total Bering Sea abundance (as indicated by the NMFS trawl
survey), with a minimum PSC of 4.35 million snow crabs and a maximum PSC of 13 million
snow crabs. Snow crab taken within the "C. opilio Bycatch Limitation Zone" (COBLZ) accrue
towards the PSC limits established for individual traw] fisheries (Figure 20). Upon attainment of
a snow crab PSC limit apportioned to a particular trawl target fishery, that fishery is prohibited
from fishing within the COBLZ. In 1998 the bycatch limit for snow crab was further reduced by
an additional 150,000 crabs as part of amendment 57.

The total snow crab limit in 2005 was established as 4,858,992 crabs. Fisheries in 2005 had the
following bycatch (and associated fishery-specific limits) within the COBLZ (Table 5, data from
NMES Catch Accounting).

Table 5. Bycatch of EBS snow crabs in the COBLZ in 2005 bottom trawl fisheries

Fishery Limit Total Catch
Pacific cod 139,331 31,865
Rockfish 44,945 0

Rock sole, flathead sole, other flatfish 1,082,528 197,350
Pollock, Atka Mackerel, other species 80,903 1,623
Yellowfin sole 3,101,915 3,006,557
Greenland turbot, Arrowtooth, Sablefish | 44,946 0

Opilio crab PSQ (CDQ fishery) 364,424 7,558

Total 4,858,992 3,244,954

Under the proposed amendment 80, the current bycatch limits as established by amendment 40
for C. opilio will be changed. Under the preferred alternative for amendment 80, once annually
calculated according to the formula noted above (0.1133% of the total Bering Sea abundance),
61.44% of the cap will be allocated to the head and gut (H&G) sector of the trawl fleet. To
accommodate the potential PSC savings the sector will likely enjoy from development of
cooperatives, the calculated allocation (61.44%) to the H&G sector will be reduced by 20%,
which will be phased in at 5% per year over a four year-period starting in the second year of the
program. The remaining sectors of the trawl fleet will be limited to their sideboard amounts. The
overall effect of this adjustment (and the limitation by the AFA sector to their sideboards) will be
a reduction in the total limit (and overall catch) for snow crab in the COBLZ. Additional
information can be found in the EA/RIR/IRFA for Amendment 80. This amendment is currently
slated for final action at the June 2005 Council meeting.
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Bycatch of snow crab in other fisheries

The majority of discards of snow crabs are from directed crab pot fisheries, with groundfish
traw] fisheries also accounting for a substantial proportion (Table 6). Discard from the directed
snow crab pot fishery was estimated from observer data since 1992 and ranged from 11% to 64%
(averaged about 33%) of the retained catch of male crab biomass (Turnock and Rugolo 2005).
Female discard catch is very low and not a significant source of mortality.

Table 6 shows the bycatch of snow crabs in directed crab fisheries, groundfish trawl and longline
fisheries and scallop dredge fisheries from 1995 — 2004. In recent years the majority of bycatch
has occurred in the directed crab fisheries and the groundfish trawl fisheries. In the groundfish
trawl fisheries, most discards for 2005 came from the yellowfin sole fishery (Table 5). Some
bycatch of snow crabs also occurs in both fixed gear groundfish fisheries and scallop fisheries

Table 6. Bycatch of EBS snow crabs (numbers of crab) in Bering Sea fisheries, 1995-2004.

directed _groundfish roundfish scallop
Year crab pot trawl fixed gear dredge Total
1995 48,734,000 5,165,555 230,233 0 54,129,788
1996 56,570,785 3,643,612 267,395 104,836 60,586,628
1997 75,005,446 5,276,208 554,103 195,345 81,031,102
1998 51,591,453 4,122,648 549,139 232,911 56,496,151
1999 47,093,200 1,544,747 269,778 150,421 49,058,146
2000 5,020,800 2,207,279 270,000 105,602 7,603,681
2001 6,123,100 1,293,143 215,000 68,458 7,699,701
2002 15,823,300 882,967 n/a 70,795 n/a
2003 22,140,336 615,012 86,313 16,206 22,857,867
2004 4,800,043 1,693,101 140,428 3,843 6,637,415

Bycatch mortality rates in trawl, dredge, and fixed gear fisheries for all crab species were set at
80%, 40%, and 20% respectively for analytical purposes based on previous analyses (e.g.
NPFMC 1999). For crab fisheries, mortality rates were averaged across different fisheries. Rates
used were 24% for C. opilio, 20% for C. bairdi, and 8% for blue king crab and red king crab.
Bycatch mortality estimates are calculated using as total numbers and as a percentage of the
annual population estimate for the EBS snow stock using the annual bycatch amounts by fishery
in Table 6 are shown below (Table 7). Bycatch in each year shown is less than 1% of the
estimated population abundance, and in recent years is much lower.
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Table 7. EBS snow crab bycatch mortality estimates and proportion of population abundance
Total Bycatch Abundance Bycatch

Year Bycatch mortali (millions) as %

1995 54,129,788 15,874,651 8,655.3 0.18

1996 60,586,628 16,587,291 54249 0.31

1997 81,031,102 22,411,232 4,107.5 0.55

1998 56,496,151 15,883,059 3,233.3 0.49

1999 49,058,146 11,349,869 1,401.0 0.81

2000 7,603,681 3,067,056 3,241.2 0.09

2001 7,699,701 2,589,299 3,861.3 0.07

2002 n/a 4,503,965 1,517.7 0.30

2003 22,857,867 5,805,709 2,630.8 0.22

2004 6,637,415 2,531,803 4,420.7 0.06

Summary of Measures Considered and Adopted Under Rebuilding Plan

A rebuilding plan for Bering Sea snow crab was approved in January 2001 following the
overfished declaration of 1999. Consideration of the rebuilding plan included several different
options for harvest strategy, bycatch controls and habitat protection. Some of these options were
implemented under the rebuilding plan. The preferred options under the approved rebuilding
plan included a new harvest strategy (approved by the Board of Fisheries) which included lower
harvest rates at lower biomass levels and a threshold biomass level for fishery opening, bycatch
controls in the form of gear modification approved by the Board of Fisheries and maintaining the
existing snow crab PSC limits, and habitat protection by highlighting the EFH of snow crab and
noting that to the extent feasible and practicable this area should be protected from adverse
impacts.

Additional habitat protection measures were considered in the EA analysis of amendment 14 to
the FMP (the snow crab rebuilding plan). These measures included changing the PSC limits for
the existing area closures, developing new area closures for areas important to juvenile snow
crab, developing new fishery closures for areas important to mature female snow crab, and
bottom trawl closures for areas identified as important to both juvenile and mature female snow
crab (NPFMC 2000b). The analysis noted that based on plots of bottom trawl intensity from
observer data, the intensity of bottom trawling in the areas identified as important to juvenile and
mature female snow crab is very low (NPFMC 2000b). Additional analysis was cited (Fritz et
al, 1998) indicating that catch-per-unit-effort, length, and depth distributions of major
groundfish species in the Bering Sea show that these are areas of marginal trawl effort. The
observed bycatch of snow crabs in these areas was also low (NPFMC 2000b). Based on these
observations, the analysts were unable to conclude that the areas identified as important to
juvenile and mature female snow crab were in need of protection from fishing activities
(NPFMC 2000b). Thus additional trawl closure options were not included as a component of the
rebuilding plan.

The analysis also noted that some portion of the snow crab stock is protected by existing closure
areas, noting that areas were more protective of large males than other groups, particularly
during summer months (NPFMC 2000b). The Pribilof Island Habitat Conservation Zone was an
area noted to be of use to mature male crabs. The analysts suggested that “bycatch trends be

Bering Sea Habitat Conservation - Crab 18 June 2006



Item D-2(b)
JUNE 2006

closely monitored in the future to determine if current PSC limits are negatively affecting stock
recovery” (NPFMC 2000b). An option in the rebuilding plan was considered to reduce the snow
crab bycatch limit at low levels (i.e. by removing the minimum of 4.35 million crabs). This was
noted to potentially maintain tighter control on the allowable bycatch of snow crabs, particularly
when the stock is at low levels (NPFMC 2000b). This option was not selected as the preferred
option for bycatch control and the existing PSC limit for snow crab established as a percentage
of abundance (as described previously) with a floor and a ceiling on absolute numbers, was
retained.

Additional Crab Habitat and Bycatch Measures

Other measures have been enacted by the Council and the National Marine Fisheries Service
over the years to protect crab stocks and crab habitat. These additional measures as described
below are not specific to either the St. Matthew blue king crab stock or the EBS snow crab stock,
but relate to protection measures for both habitat and decreased bycatch in related crab fisheries
and may convey positive impacts to the two stocks described in this paper in relation as well.

Red King Crab Savings Area

The Red King Crab Savings Area (162° to 164° W, 56° to 57° N) is closed year-round to non-
pelagic trawling (Figure 21). This was enacted under amendment 37 to the BSAT FMP with an
effective implementation date of January 1, 1997. The intent of the extended duration of the
closure period was to provide for increased protection of adult red king crab and their habitat.
To allow some access to productive rock sole fishing areas, the area bounded by 56° to 56°10' N
latitude remains pen during years in which a guideline harvest level for Bristol Bay red king crab
is established. A separate bycatch limit for this area is established at no more than 35% of the
red king crab prohibited species catch (PSC) limits apportioned to the rock sole fishery.

Nearshore Bristol Bay Closure

Nearshore waters of Bristol Bay the area east of 162° W are also closed to all trawling (Figure
22), with the exception of an area bounded by 159° to 160° W and 58° to 58°43' N that remains
open to trawling during the period April 1 to June 15 each year. This closure was enacted to
protect juvenile red king crab and critical rearing 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 closed to reduce bycatch of herring, and also of halibut, which move into the
nearshore area in June.

Crab and Halibut Protection Zone

The crab and halibut protection zone is closed to all trawling from January 1 to December 31
(Figure 23). For the period March 15 to June 15, the western border of the zone extends
westward. For practical purposes this closure has been largely superseded by the Nearshore
Bristol Bay closure with the exception of the western extension of the closure from March 15 to
June 15.
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Pribilof Islands Habitat Conservation Area

The Pribilof Islands Habitat Conservation Zone was established under amendment 21a to the
BSAI FMP and became effective in January, 1995. All trawling is prohibited from the
designated area (Figure 24). The purpose of the closure was to eliminate trawl activities in areas
of importance to blue king crab and Korean hair crab stocks, as well as reducing the bycatch of
juvenile halibut and crab and mitigate any unobserved mortality or habitat modification that
occurred due to trawling. The closure area was selected as it surrounded the area with the
highest blue king crab concentration.

Red King Crab PSC limits

PSC limits are based on the abundance of
Bristol Bay red king crab as shown in the
adjacent table. In 1999, red king crab bycatch %ﬁnwd&_:ghold or 14.5 million Ib %lﬁ
was reduced from previous limits by an | reecive spawning biomass (ESB)
additional 3,000 crabs. In years when red king

crab in Bristol Bay are below threshold of 8.4 | Above threshold, but below 97,000 crabs
million mature crabs, a PSC limit of 33,000 | 3 million lbsofESB

red king crab is established in Zone 1 (Figure | Above 55 million lbs of ESB 197,000 crabs
25). In years when the stock is above threshold
but below the target rebuilding level of 55
million pounds of effective spawning biomass, a PSC limit of 97,000 red king crab is
established. A 197,000 PSC limit is established in years when the Bristol Bay red king crab
stock is rebuilt (above threshold and above 55 million pounds of effective spawning biomass).
Based on the 2005 estimate of effective spawning biomass (68 million pounds), the PSC limit for
2006 is 197,000 red king crabs. The regulations also specify that up to 35% of the PSC
apportioned to the rock sole fishery can be used in the 56° - 56°10'N strip of the Red King Crab
Savings Area. The red king crab cap has generally been allocated among the
pollock/mackerel/other species, Pacific cod, rock sole, and yellowfin sole fisheries. Once a
fishery exceeds its red king crab PSC limit, Zone 1 is closed to that fishery for the remainder of
the year, unless further allocated by season.

Amendment 37 PSC limits for Zone 1 red king crab.

Bairdi PSC limits

PSC limits are established for bairdi Tanner crab under amendment 41 to the BSAI FMP. These
limits are established in Zones 1 and 2 based on
total abundance of bairdi crab as indicated by the
NMEFS trawl survey (Figure 25). Based on 2005

PSC limits for bairdi Tanner crab.

abundance (763 million crabs), and an additional | Zone  Abundance PSC Limit
reduction implemented in 1999, the PSC limit Zone1  0-150 milli b 0.5% of abund
for C. bairdi in 2006 is 980,000 (1,000,000 | 2™ 50270 millioncubs 790000
minus 20,000) bairdi crabs in Zone 1 and 270-400 million crabs 850,000
2,970,000 (3,000,000 minus 30,000) crabs in over 400 million crabs 1,000,000
Zone 2. Zone 2 0-175 million crabs 1.2% of abundance

175-290 million crabs 2,100,000
290-400 million crabs 2,550,000
over 400 million crabs 3,000,000
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These limits may also be impacted depending upon the preferred alternative adopted by the
Council under proposed amendment 80.

Other Considerations

The benefits that rationalized fisheries can bring to habitat protection efforts are discussed by the
National Resource Council (NRC) in its recent report on the effects of bottom trawling and
dredging on seafloor habitat. That report notes that, in an open access fishery, “the need or desire
to increase catches can lead to increases in effort and expansion into new and sometimes more
sensitive habitats. Effort reduction could slow or arrest this process, decrease the incentive to
develop new and more intrusive gear, and limit or reduce the spatial extent of [fisheries] and
hence their impacts on seafloor habitat.” (NRC 2002).

Rationalization of excess fishing capital has not been extensively explored as a means to reduce
effects of fishing on EFH but a reduction in effort clearly reduces effects. Reduction of effort has
occurred in Alaska fisheries via several rationalization programs: BS Crab Rationalization,
American Fisheries Act (AFA), CDQ Program, and the halibut/sablefish IFQ program. The fast
pace of the previous overcapitalized, high capacity fleet that significantly decreased under
rationalization to longer seasons and a slower paced fishery should result in less fishing of
marginal areas where habitat impacts might occur, a further reduction in gear loss, bycatch and a
decrease in the disruption of community structure/behavior and other stock impacts.

The Council has addressed impacts of fishing gear on seafloor habitat through several existing
measures. For example, in 1990, concerns about bycatch and seafloor habitats affected by this
the EBS pollock fishery led the NPFMC to apportion 88 percent of TAC to the pelagic trawl
fishery and 12 percent to the non-pelagic trawl fishery (NPFMC, 1999). Non-pelagic trawl gear
is defined as trawl gear that results in the vessel having 20 or more crabs (Chionecetes bairdi, C.
opilio, and Paralithodes camstschaticus) larger than 1.5 inches carapace width on board at any
time. Crabs were chosen as the standard because they live only on the seabed and they provide
proof that the trawl has been in contact with the bottom (NRC, 2002). Subsequently in 1999,
with broad industry and public support, the NPFMC banned bottom trawl gear use in the Bering
Sea pollock fishery. The fishery now attains TAC specifications with modest bycatch rates.
Although this gear was modified to reduce bycatch, it is postulated to have had the secondary
effect of diminishing the impact on seafloor habitat. However, these trawls may be frequently
fished in contact with the seafloor, especially in shallow water (<50 fathoms). To confirm that
this gear has reduced seafloor impacts, the extent of bottom contact and disturbance should be
quantified. If the trawls never touch the bottom, the pelagic trawl definition could be set at zero
crab tolerance. Further reduction in effort occurred with the passage of AFA.
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Summary

The St. Matthew blue king crab stock remains in an ‘overfished’ condition. A weakly increasing
trend in total mature biomass is seen in survey estimates from 1999-2005 (NPFMC 2005). The
fishery has been closed since 1999. The habitat measures that were considered under the
rebuilding plan in 2000 (i.e. State waters closure around St. Matthew Islands, Hall Island and
Pinnacles Island and highlighting the important of blue king crab EFH) were adopted under the
rebuilding plan at that time. These measures remain in effect today. No additional information
appears available at this time to suggest additional habitat areas of importance to the St. Matthew
blue king crab stock. The impact of continued groundfish trawl bycatch of St. Matthew blue
king crabs is unknown, however the observer estimates of bycatch by fishery in comparison with
population abundance are summarized annually in the Crab SAFE report (e.g., NPFMC 2005).

The eastern Bering Sea snow crab stock remains under a rebuilding plan, although the 2005 total
mature biomass (TMB) is estimated to be above the minimum stock size threshold (MSST). The
stock has not rebuilt to its By, level under the rebuilding plan, however the TMB estimate for
2005 relative to those for 2002-2004 indicated a trend towards rebuilding (NPFMC 2005).
Biomass estimates for this stock however have been highly variable over the years.

Some harvest of snow crab occurs annually under the harvest strategy approved in the rebuilding
plan. Conservation concerns have been noted (Turnock 2004, Crab Plan Team 2004, Turnock
and Rugolo 2005) due to the differential harvest of snow crab north and south of 58.5° by the
directed crab fishery. No specific conservation concerns have been noted recently with respect
to the trawl bycatch of snow crabs. The groundfish trawl industry bycatch is limited by the
COBLZ triggered area closure. Additional area closures were considered under the analysis of
the rebuilding plan but not brought forward into the alternatives due to a lack of supporting
evidence that these areas were candidates for restricting fishing activities at that time. The
impact of continued trawl fishery bycatch of snow crab is unknown; however the observer
estimates of bycatch by fishery in comparison with population abundance are summarized
annually in the Crab SAFE report (e.g., NPFMC 2005).
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ST. MATTHEW IS. BLUE KING CRAB HISTORY
VS. OVERFISHING DEFINITIONS
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Figure 5 Map of the Eastern Bering Sea with the current fisherv closures, BKC EFH, Non pelagic trawl effort
from 2003-4 and locations of BKC ovigerous females from the EBS trawl survey 1990-2004, with locations of
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Figure 7. Catch (1,000s Ibs) from the directed snow crab pot fishery and groundfish trawl bycatch. Retained
and total catch are males only, female catch is the discard mortality from the directed pot fishery and trawl is
male and female bycatch from groundfish trawl fisheries (from Turnock and Rugolo 2005).
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Figure 8 2004 Survey abundance of males > 79 mm (approximately mature abundance) by tow. Abundance

is proportional to the area of the circle (not on same scale as female abundance in Figure 9). From Turnock
and Rugolo (2005).
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Bering Sea Habitat Conservation - Crab

June 2006



Item D-2(b)

JUNE 2006
l 1 1 I 1 1 1 I 1 1 i
o o O
02730% = . o o O © °
i QO o o 0 O o0 ©
(Oeco0oo 00 0o 000
7 000 00000 0
A L OO 0o OO o o
O « . 0 v O 0 0O o
80°22'N — D o o) . QO o o
i - : Qo . . - Q. .
JOIEYOLER
. -3 O ° . O 0O o -
. O O « e o
b e 0 -0 . i
g 58 15N —] O -9 o —s8 15t
o - . .
- r oo .0 -
- o
° . .
B ] =4 - -
o -
i < O -
56 *06'N — — 5806t
A
54 00N — %&”' = 5400
178 "00'W I I ' |74‘l|sw ' ' I 170 *30'W l ' ' 168 'ltsw ' j I 103 'Iww

Longitude

Figure 11 2005 Survey abundance of females > 49 mm (approximately mature abundance) by tow.
Abundance is proportional to the area of the circle (not on the same scale as male abundance in Figure 10).
Includes stations to the north of the standard survey area. From Turnock and Rugolo (2005).
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Figure 12 2005 Survey abundance of males > 79 mm (approximately mature abundance) by tow. Abundance

is proportional to the area of the circle (not on same scale as female abundance in Figure 11). From Turnock
and Rugolo (2005)
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Figure 13 2005 Survey abundance of males > 101 mm by tow. Abundance is proportional to the area of the
circle. From Turnock and Rugolo (2005).
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Figure 14 EBS snow crab mature biomass, catch and biological reference points in relation to overfished
status 1980-2005
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Figure 17 EFH Distribution of BSAI Opilio Crab (Snow crab).
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Figure 18. Map of the Eastern Bering Sea with the current fishery closures, Opilio EFH, Non pelagic trawl
effort from 2003-4 and locations of Opilio ovigerous females from the EBS trawl survey 1990-2004.
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Figure 19. Map of the Eastern Bering Sea with the current fishery closures, Opilio EFH, Non pelagic trawl
effort from 2003-4 and locations of Opilio ovigerous females from the EBS trawl survey 1990-2004, with
locations of Opilio average catch from 1997-2000.
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AGENDA D-2
Supplemental

UNITED STATES DEPARTMENT OF CC...JUNE 2006

National Oceanic and Atmospheric Administration
National Marine Fisheries Service

P.O. Box 21668

Juneau, Alaska 99802-1668

June 1, 2006

Ms. Stephanie Madsen, Chair

North Pacific Fishery Management Council
605 West 4th Avenue, Suite 306
Anchorage, Alaska 99501-2252

Dear Ms. Madsen,

As the North Pacific Fishery Management Council (Council) begins work on the Bering Sea
habitat analysis, we would like to make you aware of potential issues regarding pelagic trawl gear
and bottom habitat. We recently received several public comments that address the potential
impact of pelagic trawl gear and the current regulations that limit pelagic trawl gear contact with
the bottom. The Council’s February 2005 motion for Essential Fish Habitat (EFH) protection
measures for the Aleutian Islands (Al) and Gulf of Alaska (GOA) provided for the use of pelagic
trawl gear in an “‘off-bottom mode™ in areas where bottom trawling is prohibited. The
commentors were concerned that the current 20 crab limit performance standard (50 CFR
679.7(a)(14)) and the GOA gear limitation on contacting the bottom no more than 10 percent of
the time (50 CFR 679.24(b)(4)) did not ensure the pelagic trawl gear is operated in an “off-
bottom mode.” The Environmental Impact Statement for EFH Identification and Conservation
(EFH EIS) determined that impacts of pelagic trawl gear on Al and GOA bottom habitat were not
a concern due to the use of pelagic trawl gear in deep waters and that fishers avoid contact with
rocky substrate to protect their gear. The current performance standard and gear limitation are
adequate for ensuring pelagic traw] gear does not impact EFH protection areas in the Al and
GOA because pelagic trawl gear is unlikely to be operated in these arcas in a manner that
contacts sensitive bottom habitats.

The EFH EIS determined that pelagic trawl gear is likely to contact the soft bottom of the Bering
Sea. The pending Bering Sea habitat analysis should assess the effects of pelagic trawl gear on
the Bering Sea bottom habitat. If the Council decides to consider restrictions on pelagic trawl
gear to reduce potential adverse effects, a review of the current performance standard should be
included in the analysis. Based on input from the Enforcement Committee, industry, and other
stakeholders, the Council could then determine whether the existing regulations ensure pelagic
trawl gear is operated in a manner that meets the Council’s intent to protect Bering Sea bottom

ALASKA REGION - www.fakr.noaa.gov



habitat, or whether a new standard is needed based on recent research, monitoring, enforcement,
and technological capabilities. We are available to work with the Council if 2 new standard is

needed.

Sincerely,

RN

:e 'Z/ Robert D. Mecum
/ Acting Administrator, Alaska Region
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Stephanie Madsen
Chair NPFmc
North Pacific Fishery Management Council
605 West 4th Street, Suite 306
Anchorage, AK 99501-2252
Dear Ms. Madsen,
These comments are being submitted for consideration during the review of the discussion paper
on Bering Sea habitat conservation alternatives in the Essential Fish Habitat (EFH) section of the

June 2006 North Pacific Fisheries Management Council (NPFMC) meeting. The World Wildlife
Fund (WWF) strongly recommends that the NPFMC consider implementation of ecosystem-
based management through habitat protection of sub-marine canyons in the Bering Sea. Based
on the original mandate of the EFH process, discussion regarding Essential Fish Habitat (EFH)
in the Bering Sea and the potential for sub-marine canyon protection has been focused primarily
on benthic habitat. However, we feel it should be recognized that the shelf-break canyons are
also vitally important pelagic habitat. These highly productive areas support dense aggregations
of mesopelagic species such as squid which are important prey of marine mammal and seabird
predators. :

The existing scientific information clearly indicates that mesopleagic forage species, in particular
squid, play a crucial ecological role in the North Pacific marine ecosystem. In view of this,
WWF requests that the NPFMC consider measures to implement precautionary management for
these species. Previous council actions have been taken based on precautionary management
principles. For example, in 1997 the NPFMC prohibited directed fishing for a range of important
forage fish and krill in order to protect ecosystem integrity'. The squid complex, which contains
fundamental forage species in the North Pacific, has no similar protection. The implementation
of habitat protection measures in the Bering Sea canyons would offer protection to vital habitat
for squid and other species not provided by the current TAC system. The BSAI Squids Chapter
of the 2005 SAFE report” states:

! Witherell, D., Pautzke, C., and Fiuharty, D. 2000. ICES Journal of Marine Science, 57: 7711-777.
2 Gaichas, S. 2005. Bering Sea and Aleutian Islands Squids. In Bering Sea and Aleutian Islands Stock Assessment
and Fisheries Evaluation Report. National Marine Fisheries Service, Alaska Fisheries Science Center.

World Wildlife Fund, Alaska Field Office, 406 G Street, Suite 303, Anchorage, AK 99501
tel (907) 279-5504, fax (907) 279-5509, wwf@acsalaska.net
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The essential position of squid within North Pacific pelagic ecosystems, combined with
the limited knowledge of the abundance, distribution, and biology of many squid species
in the FMP areas, make squid a good candidate for management distinct from that
applied to other species (as has been done for Forage species in the BSAI and GOA).
Because fishery interactions with squid happen in predictable locations, squid may be a
good candidate for management by spatial restriction rather than by quota.

At present, squid are not fished commercially in the North Pacific Fishery Management Plan
(FMP) areas. Squid bycatch is low relative to natural mortality and occurs almost exclusively in
the Bering Sea pollock fishery. The TAC for all squid species, which is based on the average
catch of squid between 1978 and 1995, has never been exceeded®. While this assessment could
be a justification for no action, the scientific information presented to the NPFMC in the 2005
SAFE documents instead suggests a need for additional safeguards for the squid complex. This
approach would include implementation of habitat protection measures in Bering Sea shelf-break
canyons where squid bycatch is concentrated. Although bycatch rates are low, these measures
would remove potential for fisheries effects on squid or their predators in these areas. We feel
that these measures are appropriate for an ecologically important pelagic species with a life
history pattern that differs spatially and temporally from the majority of groundfish species
managed under the FMP.

As a part of our efforts to implement ecosystem based conservation in the Bering Sea, WWF has
compiled information using the abundance of key species and ecological communities as
indicators of important habitat areas in the central Bering Sea. We have produced a series of GIS
maps of the Pribilof Islands region showing the at-sea distribution of seabird and marine
mammal predators and prey species such as squid. Our analyses that indicate that the marine
canyon areas located along the shelf break are highly productive habitat characterized by spatial
predictability and as such merit further consideration by the NPFMC. In summary, we hope that
you will consider the creation of habitat protection measures in Bering Sea sub-marine canyons
during your EFH discussion at the June 2006 NPFMC meeting.

Sincerely,
V\M@ﬁ:b M

Margaret Williams

Director, Bering Sea Ecoregion Program
World Wildlife Fund

(907) 279-5504

World Wildiife Fund, Alaska Field Office, 406 G Street, Suite 303, Anchorage, AK 99501
tel (907) 279-5504, fax (907) 279-5509, wwi@acsalaska.net
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June 7, 2006

Ms. Stephanie Madsen, Chair

Council Members

North Pacific Fishery Management Council
605 West 4% Avenue, Suite 306
Anchorage, AK. 99501-2252

RE: Agenda Item: D-2 Essential Fish Habitat
Dear Madame Chair and Council Members:

The issue of Bering Sea habitat conservation is now before the Council per the unanimous
February 10, 2005 motion to initiate an expanded analysis of habitat conservation for the Bering
Sea. We commend the Council’s commitment to address this issue, and expect that this
expanded analysis will analyze a reasonable range of altematives to address Bering Sea habitat
conservation. It is imperative that we protect and preserve the diverse and productive Bering Sea
marine ecosystem which is home to 26 species of marine mammals, millions of seabirds from

around the world, and more than 450 species of fish; and provides more than half of the nation’s
scafood harvest.

We remain concerned about the effect mobile bottom contact gear has on seafloor habitats and
associated species in the eastern Bering Sea. Research by NOAA scientists indicates that benthic
marine life in heavily trawled areas of the eastern Bering Sea has reduced overall diversity,
abundance and mean body size compared to untrawled areas.! These findings have been
reinforced by the National Research Council report that found trawling and dredging reduce
habitat complexity, alter seafloor communities and reduce the productivity of benthic habitats.?
The Programmatic SEIS baseline evaluation identified 8,000 square miles of the Bering Sea with
high impact values for living habitat features.? Similarly, the Essential Fish Habitat analysis
shows that thesc vast arcas of the eastem Bering Sea include places where the estimated
reduction of habitat features ranges from 25% to 100%.%

! McConnaughoy et al. 2000. An examination of chronic trawling cffccts on soft-bottom benthos of the eastern
Bering Sea. ICES Journal of Marino Science, 57: 1337-1388; and McConnaughey et al. 2005. Effects of chronic
bottom trawling on the size structure of soft-bottom benthic invertebrates, American Fisheries Science Symposium
41: 425-437.

: National Research Council. 2002. Effects of Trawling and Dredging on Seafloor Habitats, at 20-22.

National Marine Fisheries Service, Alaska Region. 2003, Alaska Groundfish Fisheries Draft Programmatic
Supplemental Environmental Impact Statement, at 4.1-6.

* NMFS 2005. Essential Fish Habitat Final EIS, Figure B.2-3a.
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Some of our most commercially important species rely to a great extent on benthic production
from scafloor habitat, including red and blue king crab, Tanner, and snow crab, flatfish, Pacific
halibut, and Pacific cod. The Bering Sea seafloor is not a featureless mud plain, butitis a
complex system of diverse marine lifc and processes. Important habitats consist of shell *hash’
on sand/mud seafloors, sea-whip groves in decp canyons, productive upwelling zones, and therc
is a diversity of organisms living underneath the sediment. The Bering Sea shelf edge, or
greenbelt, contains the most under-protected habitat type in the North Pacific. No year-round or
seasonal protection exists along the Bering Sea continental shelf-edge/ slope habitat. This
habitat area is important to the robustness and resiliency of the North Pacific ecosystem. Special

attention must be given to the unique submarine canyons along the slope, particularly Zhemchug,
Pribilof, and Middle Canyons.

We believe that the Council is aware of its obligations to consider a reasonable range of
alternatives in its assessment of Bering Sea habitat issues, and remind the Council of concerns
raised during the EFH EIS process that the Bering Sea alternatives presented in that EIS were
unduly limited and failed to focus on fisheries identified by the agency’s model as those having
the most significant adverse impacts. We trust that an adequate range of alternatives for Council
action will be developed and appreciate the Council’s leadership.

We have been gathering and analyzing additional habitat information that should be included in
this analysis and we have attached a preliminary proposal that we ask be included and analyzed
in the Bering Sea habitat analysis. The concepts of this proposal include freezing the footprint of
mobile bottom contact gear, gear performarice standards, closures for important habitat within
the traw! footprint, and continued rescarch and monitoring. We ask that you include this
alternative and analyze it along with other alternatives. We hope and expect that this analysis
will be pursued along a reasonable timeline in order to address the adverse effects of fishing on

Bering Sea habitat. We look forward to working with the Council to advance to the next stage of
habitat conservation in the Bering Sea.

Jim 4
Vice President, Oceana

Attachment #1 Bering Sea Essential Fish Habitat Conservation Alternative
Attachment #2 Bering Sea EFH Map '
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Attachment 1
Bering Sea Essential Fish Habitat Conservation Alternative

To protect seafloor habitats and important ecological areas of the eastern Bering Sea,
this proposal combines measures to freeze the footprint of mobile bottom contact gear,
modify pelagic trawl performance standards, designate area closures for important areas
within the trawl footprint, plus continued research and monitoring. Current time and
area closures would be maintained. Importantly, to allow for continued and vibrant
fishing opportunities, this proposal maintains most areas currently fished with mobile
bottom contact gear as “open”, and allows for mobile gear to be used in off-bottom
mode inside the proposed shelf edge/ canyon closures as well as outside the open area.

The following area descriptions are associated with the attached map and tables.

1. Freezing the footprint/ open area approach:

Standing with the precautionary approach demonstrated in the past by the NPFM(C, it is
crucial to prevent expansion of destructive trawling which damages important seafloor
habitats. The concept of an open area approach, or “freezing the footprint” of mobile
bottom contact gear would provide precautionary habitat protection for important areas
such as Kuskokwim Bay, Norton Sound, and Kotzebue Sound, plus ocean habitats
surrounding Nunivak, St. Mathew and St. Lawrence Islands, Preventing the expansion
and exploration of mobile bottom contact gear would have positive bencfits for seafloor

shelf and slope habitats as well as protecting snow crab and St. Mathew blue king crab
from direct and indirect impacts in the northeastern Bering Sea.

2. Protection for important ecological areas within the open area:

A. Skate nursery grounds

Unique and important examples of “essential fish habitat” are recently discovered
nursery sites for several species of skates. There are five skate nursery sites located to
date in the eastern Bering Sea (Jerry Hoff, AFSC, pers. comm.). The three species are
the Alaska Skate (Barhyraja parmifera) (2 sites), the Aleutian skate (Bathyraja
aleutica) (1 site) and the Bering Skate (Bathyraja interrupta) (2 sites). Proposed
protective measures for these sites are prohibiting mobile bottom contact gear (bottom
trawls and pelagic trawls that contact the bottom) in either a 2 nautical mile diameter
block or circle around the above coordinates (see Table 1 and map).
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B. Bering shelf edge and canyon habitats

The physical features of the eastern Bering Sea shelf edge and canyons create a highly
productive biological community of marine life. Researchers have described the Bering
Sea shelf edge as a highly productive “green belt” and that “sustained primary
productivity, intense food web exchange and high transfer efficiency at the shelf edge
are important to biomass yield at numerous trophic levels and to ecosystem production
of the Bering Sea.™ Pribilof, Zhemchug and Middle Canyons are important parts of this
larger shelf edge and slope system and contain important habitat for many commercial
and non-commercial fish species, crab and marine mammals and seabirds. Present and
historic uses of the Zhemchug and Pribilof Canyons areas by marine mammals have
been documented for sperm whales, fin whales, bowhead whales, Northern right
whales, minke whales, blue whales, humpback whales, Orcas, Dall’s porpoise, and
beaked whales.” Northern fur seals use the shelf edge and canyon areas as foraging
habitat and other pinnipeds such has Steller sea lions and ribbon seals have been
documented in these arcas as well. The shelf edge and canyon habitats have been areas
of persistent rockfish, salmon and squid bycatch. Research has also identified sea whip
“forests” in Pribilof Canyon as important and distinctive habitat for Pacific ocean

perch.” Further, the Pribilof Canyon is known to be a spawning location for Pacific
halibut.

3. Pelagic trawl performance standard

The Essential Fish Habitat EIS identified pelagic trawls as having the highest impact to
seafloor habitats in the eastern Bering Sea. The EFH EIS estimated that pelagic trawls
contact the seafloor approximately 40% of the time they are fished. Seafloor impact
occurs not from the trawl doors, but from the footropes that typically extend 180 to 450
meters.” The central estimates of impact to benthic features when this gear hits bottom

are 21% for infaunal prey, 16.5% for epifaunal prey, 20% for living structure and 20%
for non-living structure.

Current performance standards state that traw] gear is fishing in off-bottom mode when
the vessel has 20 or more crab (C. airdi, C, opilio P. camstschaticus) larger than 1.5
inches carapace width on board at any time. As noted by the National Research
Council, however, “Because typical pelagic trawls have large mesh webbing in the
lower section of the net and are affixed to chain footropes, bycatch enumerated by
onboard observers might substantially underestimate the number of demersal fish and

invertebrates that are affected because they fall through the large mesh panels instead of
being captured by this gear.”"!

For the purposes of protecting seafloor habitats and associated marine life from the
impacts of pelagic trawls, this alternative proposes modified trawl performance
standards that sets a zero tolerance for bottom contact.



- 96/12/2006 HON 10:17 FAX 907 586 4944 Oceana Juneau [@006/008

Oceana Inc.

Agenda D-2 Essential Fish Habitat
June 7, 2006

Page 3 of 4

4. Research and Monitoring
A. Research Closures

Research and monitoring are important aspects of any proposed conservation measures
for Bering Sea habitat. The areas identified for research closurcs were proposed by
NMFS in 2003. This proposal incorporates those arcas of the eastern Bering Sea and
research objectives outlined in the NMFS proposal.

The objectives of the research closures would include determination of whether fishing
does or does not reduce or alter benthic habitat and whether such alterations affect the
shelter, food, species composition, and productivity of eastern Bering Sea marine life. -
Specific objectives of the research closures would include comparison, under
contrasting (fished vs. not fished) levels of fishing, information such as habitat
condition, and the abundance, composition, and size of habitat forming organisms, and
possibly local abundance of fish and prey.

A primary consideration in locating the research closures is to provide for a comparison
between contrasting levels of fishing intensity where all other factors are as similar as
possible and resuits can be applicable to fished areas. In order to achieve this, research
closures should be placed where fishing intensity is relatively high. However, research
closures in less heavily fished areas where habitat is thought to be different than in
heavily fished areas may also be necessary for comparison purposes.

B. Observer coverage and vessel monitoring systems

This alternative includes at minimum, 100% observer coverage and a vessel monitoring
System on vessels using mobile bottom contact gear in the eastern Bering Sea,

recognizing that existing programs require greater than 100% observer coverage on
some vessels,

! Springer, AM. and C.P. McRoy. 1996. The Bering Sca greenbelt: shelf edge processes and ecosystem
Eroduction. Fisheries Oceanography, 5:205-223.

Ibid and Loughlin, T.R_, LN. Sukhanova, E.H. Sinclair and R.C, Ferrero, 1999. Summary of biology
and ecosystem dynamics in the Bering Sea. Pages 386-407 in T.R. Loughlin and K. Ohtani (editors).
Dynamics of the Bering Sea. PICES. University of Alaskn Sea Grant, AK-5G-99-03, Fairbanks, AK.
~ Brodeur, R.D. 2001. Habitat-spccific distribution of Pacific ocean perch (Sebastes alutus) in Pribilof
Canyon, Bering Sea. Continental Shelf Research 21: 207-224.

" NMFS 2005. Essential Fish Habitat EIS, at 3-100.
¥ NMFS 2005. Essential Fish Habitat EIlS, at Table B.2-5
National Research Council 2002. Effects of Trawling and Dredging on Seafloor Habitat, at 58.

n
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Table 1. Skate nursery habitat protcction sites

Alaska Skate Bathyraja parmifera 54.83N -165.63W bottom depth 150 m
Aleutian Skate Bathyraja aleutica 54.58N -165.71W bottom depth 391 m
Bering Skate Bathyraja interrupta 55.30N -167.60W bottom depth 154 m

Alaska Skate Bathyraja parmifera 56.90N -173.36W bottom depth 213 m

Bering Skate Bathyraja interrupta 59.38N -177.60W bottom depth 256 m

Table 2. Bering Sea shelf edge and canyon closures

Name Long DD Lat DD Long DMS Lat DMS

- Middle Canyon -178.877] _ 59.676]178% 52 35.86" W |59: 34 33.35" N
Middle Canyon -177.285]  69.888[177% 17 5.21"W |59 53 18.01" N
Middle Canyon -176.870| _ 59.518[176:: 62" 12.36" W 169 31' 3.08" N
Middle Canyon -177.559]  50.138{177:% 33' 31.90"W |60 8 17.45° N
Middle Canyon -178.538)  58.976]1783 32 15.87" W_|58% 58' 33.25" N
Middle Canyon -178.877] _ 59.576]178% 52" 35.86" W |58:% 34' 33.35" N
Zhemchug Canyon -175.673] 68.616|17552 40" 24.60" W |68% 30' 62.77° N
Zhemchug Canyon =175.296]  68.708|175:% 17" 47.32" W |68% 47 53.65" N
Zhemchug Canyon -174.600] 58.851|174%36' 1.09" W [58%: 51' 4.07" N
Zhemchug Canyon -173.309]  57.721|173% 18' 33.35" W |57-. 43 15.06" N
Zhemehug Canyon -174.184]  67.363|174% 11 3.25' W 57321 46.78" N
Zhemchug Canyon -175673|  58.515|175% 40' 24.60° W |58 30' 52.77° N

Pribilof Islands/ Pribilof Canyon -171.009]  57.228[17150' 31.41°W _|572 13 42.69" N
Pribilof Istands/ Pribilof Canyon -170.980| _ 57.960|1703: 68' 47.83"W [67%: 67 34.81" N
Pribilof Istands/ Pribilof Canyon -168.496]  57.949/168%; 26' 46.78" W |575:56 57.01" N
Pribilof Islands/ Pribilof Canyon -168.503|  56.939]168: 30" 10.63" W |56% 56' 21.93" N
Pribilof Istands/ Pribilof Canyon -168.749]  56.659|168% 44 57.39" W 563 39' 31.24" N
Pribilof Istands/ Pribilof Canyon -168.174|  56.395|1685: 10' 28.03° W |565: 23 40.75" N

Pribilof Islands/ Pribilof Ganyon -168.181] 55.978]168;: 10 53.36° W_|56%: 68 43.05° N
Pribilof Islands/ Pribliof Canyon -168.757|  55.837|1683545' 25.78" W |55% 50' 11.83" N
Pribilof Islands/ Pribitof Canyon -160.746| _55.908]169 44" 44.41" W |5577 54' 27.64° N |
Pribilof Islands/ Pribilof Canyon -160.933]  56.261]16937 55 57.62" W |565 15 40.97" N

Pribilof Islands/ Pribilof Canyon -171.009] 57.228]171%:0' 31.41"W |57 13 42.60° N
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