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(N Summary and Recommendations

Summary

The Alaska Seafood Marketing Institute (ASMI), on behalf of the Alaska Pacific cod commercial
fisheries, has requested its assessment to the requirements of the United Nations Food and
Agriculture Organisation (FAO) Code of Conduct for Responsible Fisheries (CCRF, 1995) based
Responsible Fisheries Management (RFM) Certification Program.

The ASMI application was made in April 2010. After Validation Assessment was completed in March
2012, a full Assessment Team was formed to undertake the assessment and final certification
determination was given on the 17" April 2013.

Alaska Pacific cod (Gadus macrocephalus) is the species of focus in this Assessment and Certification
Report. The Pacific cod commercial fisheries employ bottom trawl gear, longline gear, pot gear and
jig gear within Alaska jurisdiction (200 nautical miles EEZ) and are subjected to federal [National
Marine Fisheries Service (NMFS)/North Pacific Fishery Management Council (NPFMC)] and state
[Alaska Department of Fish and Game (ADFG) & Board of Fisheries (BOF)] management.

The FAO CCRF was presented to an ISO 65/EN45011 accredited Certification Body, Global Trust
Certification, to be used as the Standard for the assessment of Alaska Fisheries. The conformance
reference points from the published FAO CCRF (now referred to as Standard) were converted into
the audit checklist criteria [FAO-Based RFM Conformance Criteria (Version 1.2, Sept 2011)] by the
ISO 65/EN45011 Certification Body to ensure audit ability and feasibility for accreditation.

The FAO CCRF was initiated in 1991 by the FAO Committee on Fisheries and unanimously adopted
on 31 October 1995 by the over 170 member Governments of the FAO Conference. The audit
checklist criteria were cross-referenced back to the FAO CCRF Clauses. A further FAO document, the
Guidelines on Eco-labelling of Fish and Fishery Products from Marine Capture Fisheries (FAO 2005)
was used to help contextualize and add clarity to the audit criteria. In addition the fishery minimum
substantive requirements of the Ecolabelling guidelines were fully integrated in the conformance
criteria. The FAO CCRF, Ecolabelling Guidelines and the FAO-Based RFM Conformance Criteria were
submitted to a National Accreditation Board of the International Accreditation Forum for further
cross reference and ISO 65/EN45011 accreditation validity.

This Full Assessment Report should be read in conjunction with the Certification Summary attached
in Appendix 3 of this document.

The assessment was conducted according to the Global Trust procedures for FAO-Based RFM
Certification using the FAO-Based Conformance Criteria (Version 1.2, September 2011). Whilst the
FAO CCRF contains Articles with various focuses (e.g. post landing requirements, aquaculture), the
core of the FAO-Based Conformance Criteria requirements focus on responsible fisheries
management, including enhancement practices (but excluding full cycle aquaculture), up to the
point of landing, with the main objective being the biological sustainability of the “stock under
consideration”, with consideration for conservation, biodiversity and ecosystem integrity; and due
regard to social responsibility and the economic viability of the fishery.
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During the assessment process the key outcomes evaluated and documented by the Assessment
Team included:

A. The Fisheries Management System

B. Science and Stock Assessment Activities

C. The Precautionary Approach

D. Management Measures

E. Implementation, Monitoring and Control

F. Serious Impacts of the Fishery on the Ecosystem

Outcome summaries for Section A-F of the Full Assessment and Certification Report can be found in
Section 6. Click here to jump to section 6.

Please note that the website references provided in this report were correct at the time of the
assessment.
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Recommendations

Recommendation of the Assessment Team

The Assessment Team recommend that the management system of the applicant fishery, the U.S.
Alaska Pacific cod commercial fishery, under federal (NMFS/NPFMC) and state (ADFG/BOF)
management, fished by the directed fishery with bottom trawl gear, longline gear, pot gear and jig
gear, within Alaska’s 200 nm EEZ, is certified against the FAO-Based Responsible Fisheries
Management Certification Program.

Peer Reviewer A’s main summary and recommendation states:

The information presented in sections 1, 2 and 3 of the report provide sufficient information to
support a broad understanding of the Pacific cod biology, stock structure and dynamics, stock
assessment activities, fishing history and methods, main management entities and management
systems in use by the Federal and State fisheries in Alaska. Both BSAI and GOA fisheries are managed
under a structured and legally mandated system based upon and respecting International, National
and local fishery laws. Management organizations participate in coastal area management and
decision-making processes in support of sustainable use of living marine resources and the
avoidance of conflict among users. The long-term management objectives for Alaska Pacific cod
fisheries are explicitly translated into Fishery Management Plans (separate for the GOA and the
BSAI) under the Magnuson Fishery Conservation Act and the Sustainable Fishery Act. Stocks of this
species are successfully managed using effective data analysis system, which is based on information
from commercial landings and transhipment reports, port and at-sea data collection by observers
and data from fishery independent surveys. This information is obtained following the data
collection program, which is probably one of the most extensive in the world. Stock assessment
activities are appropriate and regular. Fishing’s effects on the stocks and habitats of the Pacific cod
in the BSAI and the GOA do not have impaired stocks’ ability to sustain themselves at the MSY level.
The fishery management plans define a series of target and limit reference points for Pacific cod and
other groundfish that provide the framework to manage the fishable resources. These reference
points are very conservative therefore making it highly unlikely that stocks will be fished beyond
maximum production potential. Management actions and measures for the conservation of the
Pacific cod stocks are based on the precautionary approach. The harvest control rules (OFL, ABC and
respective mortality rates) become progressively precautionary with decreased available
information, and catch options are automatically adjusted depending on the status of stocks and
following a six-stage tier structure. These actions and measures are based upon verifiable evidence
and advice from available scientific sources. Management measures, designed to maintain stocks at
levels capable of producing maximum sustainable levels, are well defined. Fishing operations are to
be carried out by fishers with appropriate standards of competence in accordance with international
standards and guidelines and regulations. An effective legal and administrative framework is
established and compliance ensured, through effective mechanisms for monitoring, surveillance,
control and enforcement for all fishing activities within the jurisdiction. Applicable sanctions for
violations and illegal activities are of adequate severity to support compliance. Considerations on the
Pacific cod fishery effects on the ecosystems of BSAl and GOA are based on best available science
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and on a risk based management approach for determining most probable adverse impacts, which
are appropriately assessed and effectively addressed.

| entirely support all the report scores of particular Clauses, apart from Clause 1.2, which on my
opinion, can be also scored with high level of confidence in the evidence adequacy. Because of the
aforesaid | recommend that all fisheries contained in the report (Federal and State) identified and
operating in US Bering Sea and Gulf of Alaska with all described gear types are suitable for
certification under the FAO Based RFM programme.

Peer Reviewer B’s main summary and recommendation states:

While there is abundant evidence that the Alaska region Pacific cod fisheries are managed
responsibly, the assessment report is not well written. Many sections of the report address general
aspects of management and assessment of the groundfish fisheries off Alaska as a whole without
specific focus on the Pacific cod fishery. In addition, some sections of the report fail to address the
clauses they purport to address and in other instances, the assessment report fails to present
evidence to support claims about performance with respect to clauses. The assessment report
should do a better job of documenting exploitation rates for Pacific cod in the GOA, EBS, and Al and
documenting that these exploitation rates are conservative in comparison to exploitation rates on
other gadid stocks. The assessment report should describe the results of Management Strategy
Evaluations of the Pacific cod fisheries and CIE reviews of the Pacific cod stock assessment models
and what those results mean for assessment of the biological sustainability of the fishery.

This is a well-managed fishery but it is far from perfect. The assessment will be more credible if it is
forthright in recognition of shortcomings of this fishery with respect to the assessment criteria. Basic
shortcomings include the fact that the Al stock is distinct from the EBS stock but current
management treats these two stocks as though they were a single stock. One consequence is that
the Al stock has likely fallen below the B, proxy. This is undesirable from the perspective of the
NPFMC'’s harvest control rules, but this also highlights how conservative those control rules are. A
second clear shortcoming is that limited entry in the federal fishery has not eliminated excess
capacity and entry is not limited in the State fishery. This suggests that the excess capacity will only
get worse over time. A third shortcoming is that the GOA multispecies trawl fishery engages in
topping-off on high-value bycatch species and discards additional catches of those species once the
Maximum Retainable Allowance has been reached. A fourth shortcoming of the Pacific cod fisheries
is that there has been very little research on the social or economic dimensions of these fisheries
and communities that serve as bases of operation for the fishing vessels, their owners, and crew and
the processing operations that handle the catches. While | would not care to minimize the
undesirability of these shortcomings, | doubt that they will jeopardize a conclusion that this is a
responsibly managed fishery.

Note. All Peer Review comments were addressed by the Assessment Team. The Peer Review reports
can be found in Section 8 along with the Assessment Team responses to comments made.
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Determination: The appointed members of the Global Trust Certification Committee met on April
17" 2013. After a detailed discussion, the Committee determined that the applicant fishery, the US
Alaska Pacific cod commercial fishery, under federal (NMFS/NPFMC) and state (ADFG/BOF)
management, fished by the directed fishery with bottom trawl gear, longline gear, pot gear and jig
gear within Alaska’s 200 nm EEZ, is certified against the FAO-Based Responsible Fisheries
Management Certification Program.

Il. Schedule of Key Assessment Activities

Assessment Activities Date (s)

Application Date April 2010

Initial Site Visit Consultation Meetings June —July 2010

Initial Validation Assessment Report March 2012

Appointment of Full Assessment Team August 2012

On-site Witnessed Assessment and Consultation Meetings September 2012

Draft Assessment Report November-December 2012
External Peer Review December-January 2012
Final Assessment Report April 2013

Certification Review/Decision 17" April 2013
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1l. Assessment Team Details
Assessment Team Members:

Dave Garforth, Assessment Leader
Global Trust Certification Ltd.
Quayside Business Centre,
Dundalk, Co.Louth, Ireland,
T:+353(0)42 9320912

F: +353 (0)42 9386864

M: +353 (0)87 7978480

Vito Ciccia Romito, Assessor
Global Trust Certification Ltd.
Quayside Business Centre,
Dundalk, Co. Louth, Ireland.
T: +353 (0)42 9320912

F: +353 (0)42 9386864

Dr. Géraldine Criquet, Technical Support
Global Trust Certification Ltd.

Quayside Business Centre,

Dundalk, Co. Louth, Ireland.

T: +353 (0)42 9320912

F: +353 (0)42 9386864

Earl Krygier, Assessor
Anchorage,

Alaska 99515,

USA.

Dr. Norman Graham, Assessor
Galway,
Ireland.

Dr. Christian M6llmann, Assessor
Hamburg,
Germany.

Validation Report Prepared by: Dave Garforth, Vito Ciccia Romito, Sam Peacock.
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IV. Acronyms

ABC Allowable Biological Catch

ACL Annual Catch Limit

ADFG Alaska Department of Fish and Game

AFA American Fisheries Act

AFSC Alaska Fisheries Science Center

Al Aleutian Islands

AP Advisory Panel

ASMI Alaska Seafood Marketing Institute

AWT Alaska Wildlife Troopers

BOF Board of Fisheries

BSAI Bering Sea and Aleutian Islands

CAS Catch Accounting System

CCRF Code of Conduct for Responsible Fisheries
cbQa Community Development Quota

CFEC Commercial Fisheries Entry Commission
CIE Center of Independent Expert

CPUE Catch per Unit Effort

EBS Eastern Bering Sea

EIS Environmental Impact Statement

EEZ Exclusive Economic Zone

EFH Essential Fish Habitat

ESA Endangered Species Act

FAO Food and Agriculture Organization of the United Nations
FMA Fisheries Monitoring and Analysis Division
FMP Fishery Management Plan

GOA Gulf of Alaska

GHL Guideline Harvest Level

GHR Guideline Harvest Range

IFQ Individual Fishing Quota

IPHC International Pacific Halibut Commission
IRFA Initial Regulatory Flexibility Analysis

IR/IU Improved Retention/Improved Utilization
LLP License Limitation Program

MSA Magnuson-Stevens Fisheries Management and Conservation Act
MSST Minimum Stock Size Threshold

MSY Maximum Sustainable Yield

mt Metric tons

NEPA National Environmental Policy Act

nm Nautical miles

NMFS National Marine Fisheries Service

NOAA National Oceanic and Atmospheric Administration
NPFMC North Pacific Fishery Management Council
NPRB North Pacific Research Board

OFL Overfishing Level

OLE Office for Law Enforcement

oy Optimum Yield

PA Precautionary Approach
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PSC Prohibited Species Catch

RACE Resource Assessment and Conservation Engineering
RAM Restricted Access Management

REFM Resource Ecology and Fisheries Management
RFM Responsible Fisheries Management

RFA Regulatory Flexibility Act

SAFE Stock Assessment and Fishery Evaluation (Report)
SSC Scientific and Statistical Committee

SSL Steller Sea Lion

TAC Total Allowable Catch

USCG U.S. Coast Guard
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1. Introduction

The US Alaska Pacific cod commercial fisheries, under federal (NMFS/NPFMC) and state (ADFG/BOF)
management, fished with bottom trawl, longline, pot and jig gear, within Alaska’s 200 nm EEZ, were
assessed against the requirements of the FAO-Based RFM Conformance Criteria Version 1.2. The
application was made by the Alaska Seafood Marketing Institute (ASMI) on behalf of Alaska Pacific
cod commercial fisheries and participants, and was validated by Global Trust Certification Ltd.

This Full Assessment and Certification Report documents the assessment procedure for the
certification of commercially exploited Alaska Pacific cod to the FAO-Based RFM Certification
Program. This is a voluntary program for Alaska fisheries that has been supported by ASMI who
wishes to provide an independent, third-party certification program that can be used to verify that
Alaska Pacific cod fisheries are responsibly managed according to the FAO Code of Conduct for
Responsible Fisheries.

The assessment was conducted according to the Global Trust procedures for FAO-Based RFM
Certification in accordance with EN45011/1SO/IEC Guide 65 accredited certification procedures. The
assessment is based on the criteria specified in the FAO CCRF and the minimum criteria set out for
marine fisheries in the FAO Guidelines for the Eco-Labeling of Fish and Fishery Products from Marine
Capture Fisheries (2005/2009), hereafter referred to as the FAO-Based RFM Conformance Criteria.

The assessment is based on 6 major components of responsible management derived from the FAO
CCRF and Guidelines for the Eco-labeling of products from marine capture fisheries.

The Fisheries Management System

Science and Stock Assessment Activities

The Precautionary Approach

Management Measures

Implementation, Monitoring and Control
Serious Impacts of the Fishery on the Ecosystem

mTmQogOw>

These six major components are supported by 13 fundamental clauses which in turn are sustained
by 122 sub-clauses. Collectively, these form the FAO-Based Conformance Criteria Version 1.2 against
which a capture fishery applying for RFM assessment and certification is assessed.

The assessment comprised of application review, validation reporting, assessment planning,
assessment and verification reporting, Peer Review and Certification Committee review and
decision. Two site visits were made to the fishery during the assessment.

A summary of the consultation meetings is presented in Section 5. Assessors comprised of both
externally contracted fishery experts and Global Trust internal staff (Appendix 1). Peer Reviewers
comprised of externally contracted fisheries experts (Appendix 2).

This report documents each step in the assessment process and the recommendation to the

Certification Committee of Global Trust who presided over the certification decision, the 17" April
2013, according to the requirements of ISO/IEC Guide 65 accredited certification.
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1.1 Recommendations of the Assessment Team

Recommendation of the Assessment Team

The Assessment Team recommend that the management system of the applicant fishery, US Alaska
Pacific cod commercial fishery, under federal (NMFS/NPFMC) and state (ADFG/BOF) management,
fished by the directed fishery with bottom trawl gear, longline gear, pot gear, jig gear within Alaska’s
200 nm EEZ, is certified against the FAO-Based Responsible Fisheries Management Certification
Program.
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2. Fishery Applicant Details

Applicant Contact Information

Organization/

Company Name:

Alaska Seafood Marketing Institute Date: | April 2010

Correspondence | International Marketing Office and Administration
Address: | Suite 200
Street : | 311 N. Franklin Street
City : | Juneau
State: | Alaska AK 99801-1147
Country: | USA
Phone: | (907) 465-5560 E-mail | info@alaskaseafood.org
Address:

Key Management Contact Information

Full Name: (Last) Rice (First) Randy
Position: | Seafood Technical Program Director
Correspondence | U.S. Marketing Office
Address: | Suite 310
Street : | 150 Nickerson Street
City : | Seattle
State: | Washington 98109-1634
Country: | USA
Phone: | (206) 352-8920 E-mail | marketing@alaskaseafood.org
Address:
Nominated Deputy: | As Above
Deputy Phone: | As Above Deputy | rrice@alaskaseafood.org
E-mail
Address:
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3. Background to the fishery

3.1. Species Biology

General description

Gadus macrocephalus (Tilesius, 1810), known as Pacific cod or grey cod and member of the Gadidae
is moderately fast growing and relatively short-lived fish, with a maximum age of approximately 18
years, maximum length and weight of 147 cm and 25 kg for females and 141 cm and 20 kg for males.
The head is relatively broad with an interorbital space between 18 to 25% of head length. The
predorsal distance is more than about 33% of length and the anterior part of swimbladder presents
2 relatively short, horn-like extensions. The Pacific cod is dorsally brown to grey with spots or
vermiculations, and ventrally paler.

Figure 1. Pacific cod (Gadus macrophalus), Cohen et al 1990 (FAO)

http://www.fao.org/fishery/species/3011/en

http://www.afsc.noaa.gov/Education/factsheets/10 Pcod fs.pdf

Growth and Reproduction

Females reach 50% maturity at 4.4 years in the Gulf of Alaska and 4.9 years in the eastern Bering Sea
(Stark, 2007). Total body length at 50% maturity was significantly smaller (503 mm) in the Gulf of
Alaska (GOA) than in the eastern Bering Sea (580 mm). Similarly, Pacific cod females grow
significantly faster in the Bering Sea (BS) than in the Gulf of Alaska. Males reach a smaller maximum
length in the Gulf of Alaska than females; in contrast, Bering Sea males reach a similar maximum
length as females.

Adults form spawning aggregations from January to May in the Bering Sea and Aleutian Islands
(BSAl), where natural mortality is estimated at M=0.34, and where Pacific cod begin to recruit to the
fisheries at age 3 and are 50% recruited by ages 4-5. In the GOA, spawning aggregations also form
from January to May, but natural mortality is estimated at M=0.38 and 50% recruitment occurs at
age 7. Females reach 50% maturity at 50 cm (4-5 years) and larger fish can produce more than 1
million eggs. Pacific cod eggs are demersal and adhesive. Eggs hatch in about 15 to 20 days.
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Spawning takes place in the sublittoral-bathyal zone (40 to 290 m) near the bottom. Eggs sink to the
bottom after fertilization and are somewhat adhesive. Optimal temperature for incubation is 3° to
6°C, optimal salinity is 13 to 23 parts per thousand (ppt), and optimal oxygen concentration is from 2
to 3 ppm to saturation. Little is known about the optimal substrate type for egg incubation. The
distribution of Pacific cod larvae, which undergo metamorphosis at about 25 to 35 mm, is also poorly
understood. Larvae are epipelagic, occurring primarily in the upper 45 m of the water column
shortly after hatching, moving downward in the water column as they grow.
http://www.fishbull.noaa.gov/1053/stark.pdf

Migrations

Although Pacific cod is not considered to be a migratory species, individual adults have been found
to move more than 1,000 km (NOAA 1990, Shimada and Kimura 1994). In the northern extent of the
range, there exists a seasonal bathymetric movement from deep spawning areas of the outer shelf
and upper slope in fall and winter to shallow middle-upper shelf feeding grounds in the spring and
early summer (Dunn and Matarese 1987, Hart 1973, NOAA 1990, Shimada and Kimura 1994,
Stepanenko 1995).

Larvae may be transported by tidal current to nursery areas (Garrison and Miller 1982). Juveniles
are found in polyhaline to euhaline waters, whereas adults are found in marine waters. There is
some evidence to suggest that the fish move to deeper water with growth (Hart 1973, NOAA 1990),
but they are not found exclusively in deeper water (Brodeur et al. 1995, Palsson 1990).
http://www.nwfsc.noaa.gov/publications/techmemos/tm44/pacificcod.htm

Feeding Ecology

Larval feeding is poorly understood. It is known that at about 20 mm, larvae eat copepods (Hart
1973), but it is not known what they eat between yolk absorption and this size. Juveniles and adults
are carnivorous, and feed at night (Allen and Smith 1988, Palsson 1990). Young juveniles in the
Bering Sea eat copepods, small shrimps and amphipods, and switch to more crabs with increased
size (Tokranov and Vinnikov 1991).

Adult Pacific cod have been described as euryphages because the main part of their diet is whatever
prey species is most abundant (Kihara and Shimada 1988, Klovach et al. 1995). Klovach et al. (1995)
found that 20-40 cm Pacific cod in the Bering Sea eat shrimp, mysids and amphipods; 40-50 cm
Pacific cod eat crabs and amphipods; 50-70 cm Pacific cod prefer mainly sandlance; and 70+ cm
Pacific cod consume almost exclusively walleye pollock when available.

Larval Pacific cod are eaten by pelagic fishes and sea birds. Juveniles are eaten by larger demersal
fishes, including Pacific cod. Adults are preyed upon by toothed whales, Pacific halibut, salmon
shark, and larger Pacific cod (Hart 1973, Love 1991, Stepanenko 1995, NOAA 1990, Palsson 1990).
The closest competitor of Pacific cod for resources is the sablefish (Allen 1982).
http://www.nwfsc.noaa.gov/publications/techmemos/tm44/pacificcod.htm

Habitat and Distribution

Pacific cod are schooling fish found in the Eastern Bering Sea, the Aleutian Islands, and the Gulf of
Alaska down to central California. Pacific cod are also found off the east coast of Japan from Tokyo
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Bay to northern Hokkaido, on the west coast of Japan in the Sea of Japan, and off the coasts of the
Sakhalin and Kurile Islands (Bakkala et al. 1984, Fredin 1985).

http://www.nwfsc.noaa.gov/publications/techmemos/tm44/pacificcod.htm

The groundfish management plans define ‘Essential Fish Habitat’ (EFH) for Alaska Pacific cod to be as
follows:

Eggs: No EFH description determined for BSAI as Pacific cod eggs, which are demersal, are rarely
encountered during surveys in the BSAL In the GOA, EFH for Pacific cod eggs is the general
distribution area for this life stage, located in pelagic waters along the entire shelf (0 to 200m) and
upper (200 to 500m but occurrence in depths greater than 300 m is fairly rare) slope wherever there
are soft substrates consisting of mud and sand, as depicted in the Figure 2.

-

- Pacdic Cod Egg Presence

N S a1 ey
0

Figure 2. Map of the Pacific cod egg presence in the GOA.

http://www.fakr.noaa.gov/npfmc/PDFdocuments/conservation issues/EFH/EFH5yr rev1209 appen
dix2.pdf
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Larvae: EFH for larval Pacific cod in BSAl is the general distribution area for this life stage, located in
epipelagic waters along the entire shelf (0 to 200 m), upper slope (200 to 500 m), and intermediate
slope (500 to 1,000 m) wherever there are soft substrates consisting of mud and sand as depicted in
Figure 3. In the GOA, EFH for larval Pacific cod is the general distribution area for this life stage,
located in pelagic waters along the inner (0 to 50 m), and middle (50 to 100 m) shelf throughout the
GOA wherever there are soft substrates consisting of mud and sand as depicted in Figure 4.

B Pacific Cod Larval Presence

Figure 3. Map of the Pacific cod larval presence in the BSAI.

http://www.fakr.noaa.gov/npfmc/PDFdocuments/conservation issues/EFH/EFH reviewAppendicies
210.pdf
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Figure 4. Map of the Pacific cod larval presence in the GOA.

http://www.fakr.noaa.gov/npfmc/PDFdocuments/conservation issues/EFH/EFH5yr rev1209 appen
dix2.pdf

Early Juveniles: No EFH description determined. Insufficient information is available.

Late Juveniles: EFH for late juvenile Pacific cod is the general distribution area for this life stage,
located in the lower portion of the water column along the inner (0 to 50m), middle (50 to 100m),
and outer (100 to 200m) shelf wherever there are soft substrates consisting of sand, mud, sandy
mud, and muddy sand, as depicted in Figure 5 and Figure 6.

Adults: EFH for adult Pacific cod is the general distribution area for this life stage, located in the
lower portion of the water column along the inner (0 to 50m), middle (50 to 100m), and outer (100
to 200m) shelf wherever there are soft substrates consisting of sand, mud, sandy mud, muddy sand,
and gravel, as depicted in Figure 5 and Figure 6.
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Figure 5. Map of the Pacific cod late juveniles/adult presence in the BSAI.

http://www.fakr.noaa.gov/npfmc/PDFdocuments/conservation issues/EFH/EFH reviewAppendicies
210.pdf
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Figure 6. Map of the Pacific cod late juveniles/adults presence in the GOA.

http://www.fakr.noaa.gov/npfmc/PDFdocuments/conservation issues/EFH/EFH5yr rev1209 appen
dix2.pdf
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3.2 Fishery Location and Method

Distribution

Pacific cod are found in continental shelf and upper continental slope waters of the North Pacific
Ocean from off Port Arthur, China in the northern Yellow Sea, north around the North Pacific Rim,
into the Bering Sea as far north as the Chukchi Sea, and south along the North America coast to
Santa Monica Bay, California (Pinkas 19 67, Hart 1973, Bakkala et al. 1984, Allen and Smith 1988,
Love 1991, Stepanenko 1995, Westrheim 1996). Pacific cod are also found off the east coast of Japan
from Tokyo Bay to northern Hokkaido, on the west coast of Japan in the Sea of Japan, and off the
coasts of the Sakhalin and Kurile Islands (Bakkala et al. 1984, Fredin 1985) (Figure7).
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Figure 7. Geographic distribution (cross hatching) and major known spawning location (black dot) of
Pacific cod. Modified from Bakkala et al. 1984.

http://www.nwfsc.noaa.gov/publications/techmemos/tm44/pacificcod.htm

Form 11 Issue 1 Sept 2011 Page 21 of 384


http://www.nwfsc.noaa.gov/publications/techmemos/tm44/pacificcod.htm

FAO-Based Responsible Fisheries Management AK Pacific Cod Full Assessment Report, April 2013

Stock structure and management units

Isolation by distance (IBD) in North American coastal populations

The GOA and BSAI pacific cod stocks are both considered and managed as different stocks and
separate from other pacific stocks further south along the west coast of North America and West
across Russia and Asia. Recent scientific studies have revealed that three patterns relevant to
management and conservation of Pacific cod were detected. First, a deep genetic subdivision was
found between populations from Asia and North America. Second, a highly significant genetic
isolation-by-distance (IBD) pattern was found among North American coastal samples (Washington
State to the central Aleutian Islands). Dispersal estimates based upon the regression of genetic
differentiation with geographic distance were below 100 km per generation over effective
population densities of 10 — 10,000 individuals. Third, Pacific cod from a fjord-like estuary (Strait of
Georgia, British Columbia) were clearly differentiated from coastal cod populations. This result
showed that, like Atlantic cod, Pacific cod can form localized, mostly self-recruiting populations in
fjord environments.

http://www.wsg.washington.edu/research/pdfs/reports/Hauser RF147 PCSR.pdf

The results of a recent assessment of population structure in Pacific cod inferred from microsatellite
DNA variation across much of its North American range demonstrate a clear isolation by distance
(IBD) pattern, suggesting restricted gene flow, and thus a substantial amount of self- recruitment,
among putative stock components at spatial scales relevant to current fisheries management and
conservation practices. In particular, Pacific cod (like Atlantic cod) appear to form localised
populations in fjord environments or where deep water barriers, such as submarine canyons, may
limit adult dispersal. Genetic differentiation among coastal sites indicates the presence of a large
stock complex along continental shelves and slopes, with gene flow sufficiently restricted to develop
a significant IBD pattern. Tests of genic and genotypic heterogeneity, as well as estimates of Fs; and
Rst, consistently inferred significant genetic differentiation among populations at distances
exceeding ~1700 km along this costal continuum, a spatial scale comparable with detectable IBD in
Atlantic cod (1600 km) in the western North Atlantic (Pogson et al. 2001). Samples from the coast of
Washington State and British Columbia were distinct from those in Alaska and, to a lesser degree to
each other. The IBD pattern among coastal locations across North America is one of the strongest
relationships for a marine fish reported to date. Despite the potential for extensive adult movement,
Pacific cod may not undertake directed migrations over their lifetime. Cod tagged in the Eastern
Bering Sea exhibited high site fidelity, with 70% of recaptures occurring within 80 km (Shi et al.
2007). Studies in the Gulf of Alaska have shown that although some fish travelled in excess of 600
km, about 75% stayed within 25 km over considerable time periods (Cunningham et al 2009).
http://www.pmel.noaa.gov/foci/publications/2009/cunn0670.pdf

In conclusion, the results of this study confirm the presence of a genetic discontinuity across the
Bering Sea that represents a secondary contact zone between two major population groups isolated
by mid-Pleistocene glaciation. Pleistocene ice-ages greatly influenced the historical abundances of
Pacific cod, Gadus macrocephalus, in the North Pacific and its marginal seas. Canino et al. (2010)
surveyed genetic variation at 11 microsatellite loci and mitochondrial (mt) DNA in samples from
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twelve locations from the Sea of Japan to Washington State [1)East China Sea, Korea; 2)Sea of
Okhotsk, Japan; 3)Near Islands, AK; 4)Central Aleutian Islands, AK; 5)Adak Island, AK; 6)Atka Island,
AK; 7)Unimak Pass, AK; 8)Kodiak Island, AK; 9)Hecate Strait, BC Canada; 10)Coastal Washington, WA;
11)Strait of Georgia, WA; 12)Puget Sound, WA]. Both microsatellite (mean H = 0.868) and mtDNA
haplotype (mean h = 0.958) diversities were large and did not show any geographical trends. Genetic
differentiation between samples was significantly correlated with geographical distance between
samples for both microsatellites (FST = 0.028, r2 = 0.33) and mtDNA (FST = 0.027, r2 = 0.18). Both
marker classes showed a strong genetic discontinuity between northwestern and northeastern
Pacific populations that likely represents groups previously isolated during glaciations that are now
in secondary contact. Significant differences appeared between samples from the Sea of Japan and
Okhotsk Sea that may reflect ice-age isolations in the northwest Pacific. In the northeast Pacific, a
microsatellite and mtDNA partition was detected between coastal and Georgia Basin populations.
The presence of two major coastal mtDNA lineages on either side of the Pacific Ocean basin implies
at least two ice-age refugia and separate postglacial population expansions facilitated by different
glacial histories. (http://www.ncbi.nlm.nih.gov/pubmed/20819160).

Regarding Pacific cod genetic difference between the Western and Eastern Bering Sea, A.V.Vinnikov
in his PhD dissertation “Pacific cod of Western Kamchatka: biology, stock dynamics and fishery”
(December 2008, in Russian, an extended abstract available at
http://www.imb.dvo.ru/files/Autoreferat Vinnikov.pdf) used data of electrophoresis on 28 protein
systems (5 polymorphic loci) and demonstrated that the Pacific cod of the Russian Western Bering
Sea together with that of Okhotsk Sea (his target study) and of both southern and northern Kurile
Islands belong to the Asiatic genetic pool, is different from that of Pacific cod of North American
waters.

Definitive stock structure analysis of Pacific cod in Alaska has not occurred, although separate Gulf of
Alaska and Aleutian Islands (Al)/Eastern Bering Sea (EBS) stocks are recognized for management
purposes (Westrheim 1996). Recent studies by Canino et al. (2005), Canino et al. (2010) and Spies
(2011) provide various lines of evidence suggesting that Pacific cod in the EBS and Al should be
viewed as separate stocks as they show evidence for genetic distinctiveness and lack of gene flow
between the Al and EBS. The NPFMC plans to generate separate catch limit recommendations for
the EBS and Al management areas for the 2014 fishing season.

http://www.nwfsc.noaa.gov/publications/techmemos/tm44/pacificcod.htm

http://www.pmel.noaa.gov/foci/publications/2005/cani0552.pdf

http://www.biocongroup.eu/PTDC-AAG-GLO-2261-
2012/Previous publications files/Canino MolEcol 2010.pdf

http://doc.nprb.org/web/08 pris/817 Final%20report.pdf

www.adfg.alaska.gov/FedAidPDFs/FMR12-20.pdf

www.afsc.noaa.gov/refm/stocks/assessments.htm
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Management units

Pacific cod fisheries are conducted in the GOA and the BSAI federal fisheries and state fisheries
(Figure 8).
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Figure 8. Map of location of major groundfish fisheries in the GOA and BSAI federal and state waters.

http://www.adfg.alaska.gov/index.cfm?adfg=CommercialByFisheryGroundfish.groundfishmaps man
agement

Federal waters (3-200 nm)

Federal Alaska Pacific cod fisheries are managed as two stocks: one in the Bering Sea and Aleutian
Islands and the other in the GOA. Each of these stocks is covered by a separate management plan,
which describes the management area.

BSAI Pacific cod (Figure 9)

The federal BSAI management area encompasses the U.S. Exclusive Economic Zone (EEZ) of the
Eastern Bering Sea and that portion of the North Pacific Ocean adjacent to the Aleutian Islands west
of 170° W. longitude. The northern boundary of the Bering Sea is the Bering Strait, defined as a
straight line from Cape Prince of Whales to Cape Dezhneva, Russia.
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The management area is divided into two fishing areas, the Bering Sea subarea

Islands subarea. The Bering Sea subarea includes a defined area known as the Bogoslof District. For
the purpose of spatially allocating total allowable catch, the Aleutian Islands subarea is divided into
three districts, the eastern district (between 170° W. and 177° W. longitude), the central district
(west of 177° E.

(between 177° W. longitude and 177° E. longitude), and the western district
longitude).

Report, April 2013

and the Aleutian
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Figure 9. BSAI Pacific cod management area, with subareas and districts.
http://www.fakr.noaa.gov/npfmc/PDFdocuments/fmp/BSAI/BSAl.pdf
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GOA Pacific cod (Figure 10)

The federal GOA management area encompasses the U.S. EEZ of the North Pacific Ocean, exclusive
of the Bering Sea, between the eastern Aleutian Islands at 170° W. longitude and Dixon Entrance at
132°40' W. longitude. The management area is divided into the following regulatory areas: Western,
Central, and Eastern. The Central regulatory area is divided into two districts: Chirikof and Kodiak.
The Eastern regulatory area is also divided into two districts: West Yakutat and Southeast Outside.
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Figure 10. GOA Pacific cod management area, with subareas and districts.

http://www.fakr.noaa.gov/npfmc/PDFdocuments/fmp/GOA/GOA.pdf
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State waters (0-3 nm)

In addition to the GOA and BSAI federal fisheries, Pacific cod fisheries are conducted in state waters
in seven areas: Chignik, Kodiak, Aleutian Islands, Southern Alaska Peninsula, Southeast Alaska, Prince
William Sound, and Cook Inlet (from Figure 11 to Figure 17).
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Figure 11. Kodiak state-managed Pacific cod fisheries area (blue) and closed zones (black).
http://www.adfg.alaska.gov/FedAidpdfs/FMR11-69
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Figure 12. Chignik state-managed Pacific cod fisheries area (blue) and closed zones (black).
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Figure 13. South Alaska Peninsula state-managed Pacific cod fisheries area (blue) and closed zones

(black).

http://www.adfg.alaska.gov/FedAidpdfs/FMR11-65.pdf
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Figure 14. Aleutian Islands state-managed Pacific cod fisheries area.
http://www.adfg.alaska.gov/FedAidpdfs/FMR11-63
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Figure 15. Southeast Alaska state-managed Pacific cod fisheries areas (light and dark grey).
http://www.adfg.alaska.gov/index.cfm?adfg=commercialbyareasoutheast.cod jurisdiction map
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Figure 16. Prince William Sound state-managed Pacific cod fisheries areas (light blue).

http://www.adfg.alaska.gov/FedAidPDFs/FMR11-47.pdf
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Figure 17. Cook Inlet state-managed Pacific cod fisheries area.
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Pacific cod federal, state and parallel fisheries

The Pacific cod fisheries are currently prosecuted under three distinct management structures: the
federal, the state and the state-waters parallel fisheries. Federal fisheries occur in waters 3 to 200
nm offshore and are managed under the BSAI and GOA Fishery Management Plans for Groundfish.
The state fisheries occur in waters 0 to 3 nm offshore and are managed through exclusive allocation
under Guideline Harvest Level (GHL) calculated as a percentage of federal quotas. The State also
opens its waters to allow fishermen to catch Pacific cod allocated to the federal TAC, a parallel
fishery. State GHL fisheries are typically open when the federal and parallel fisheries are closed.

(Figure 18).
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Figure 18. Schematic of federal and State Pacific cod Fishery Management
http://alaskafisheries.noaa.gov/npfmc/PDFdocuments/catch shares/Pcod/GOAPcodRevParallel312.

pdf
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Fishing Method

Trawl gear. Pacific cod in Alaska are caught and legally landed by trawlers using bottom trawl gear. A
trawl is a large, bag-shaped net that is towed by a fishing vessel. The doors, because of the way they
are built and rigged to the trawl, keep the mouth of the trawl open as it moves through the water.
Pacific cod fisheries are prosecuted with bottom trawl typically having a headrope to footrope
vertical distance rise of 1 fathoms to 5 fathoms. Net mesh gets smaller toward the intermediate and
codend, with the codend typically having 5.5 to 8-inch stretched diamond mesh. Sweeps are

typically 45 fathoms and are made of

| el o .
ﬂt [‘L combination rope or wire. BSAI vessels use

4 elevating devices (bobbins) on their sweeps,
e e '8 .( ). . .
and suitability trials are being carried out in

a the GOA. The sweeps significantly reduce gear
# and bottom habitat contact. Trawlers use

B sophisticated ultrasonic devices both for

location of fish underwater and for species
identification. Upon locating a school of the desired species, the vessel trawls through the school
and captures the fish. Electronic sensors tell the harvester exactly where the trawl is in relation to
the fish and the ocean floor, while other sensors report how full the trawl becomes. The net is
retrieved using huge winches and a power drum upon which the net is rolled as it is brought aboard.

Longline gear. Longliners catch bottomfish via a long line (“groundline”) that is laid on the bottom.

The freezer longline fleet fishes primarily for Pacific cod in

) f the BSAI and the GOA with stationary lines, onto which

baited hooks are attached by gangions. Catcher-processors

| use 9 mm to 11.5 mm groundline employed with 10" to 14"

- Y gangions, spaced 3.5’ to 4’ apart, and full circle hooks. Most

@ g vessels use swivel gear. The ends of each set are anchored

and marked with buoys. The gear is normally set in a

. : straight line, with most sets about 8 miles long. An 8 mile

& < - _ I ; set would deploy 12,320 hooks. Often two or more sets are

' made in the same day, parallel to one another and %-mile

to %-mile apart. The total soak time ranges from 4 to 20 hours. Groundfish longline catcher vessels

fish Pacific cod in the GOA with stationary lines, onto which baited hooks are attached by gangions.

Many of the catcher vessels use snap-on gear with gangions spaced at approximately 3’ to 4’
intervals. Squid is the preferred bait.

Pot gear
Pots used in cod fisheries are frequently modified crab pots, which are constructed with a steel bar

frame (1.25” diameter) and covered with tarred nylon mesh
netting (3.5” stretched mesh). Pot sizes range from 5 to &’
square. Each pot has two tunnel openings on opposite sides,
with plastic “finger” tunnels to retain the fish. An escape panel

of untreated cotton must be sewn into the mesh. The pot is
attached with a 6’ to 8’ bridle, generally constructed of 1”
diameter poly line. A 30’ to 60’ surge is attached to the bridle. Attached to the line is a plastic buoy,
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with an auxiliary buoy attached on a tether line. Pots are set in areas where Pacific cod are
aggregated, and retrieved once every 24 hours. Pots are baited with chopped herring placed in
hanging bait buckets in the center of the pot. On most vessels, the pot is tipped into the sea with a
pot launcher. The average size of a Pacific cod caught by a pot gear is 8 to 9 pounds.

Jig gear. The fleet targets Pacific cod with actively fished vertical lines, onto which baited hooks or
surge tube jigs are attached. Hooks are dressed with

colourful segments of rubber surgical tubing and/or baited
with squid, herring, or strips of Atka mackerel. Gear
components include a 4 |b to 10 |b jig weight, a 200 |b to

900 Ib test monofilament mainline, and long shank 8/10 to
~ 11/0 J-hooks or 12/0 to 14/0 circle hooks that are looped

- directly onto the leader. Vessels employ two or five jig

-, . machines per vessel. The vessels look for the concentration
¢ of Pacific cod and position their vessels to drift over the fish.

O At Sestoos 1000

Machines drop the jig weight to the bottom (or higher in the water column) and move the jigs up
and down slightly to induce the fish bite. Machines haul up the fish, which are then removed one by
one.

Fleet structure

The federally managed fisheries of Alaska are prosecuted by a wide variety of fishing vessels. Vessels
can be grouped into fleets based on their target species, gear type, licences, or eligibility for catch
share programs. In 2010, there were 1,646 unique vessels fishing commercially in the Alaska federal
fisheries, and the active size of the Pacific cod fleet is approximately 263 and 643 vessels in the BSAI
and GOA, respectively (Lt Kenne, US Coast Guard, pers. comm. 07" March 2013). It’s important to
note that only a portion of these fleets targets only cod as their most important catch. For example
in the BSAI, the majority of the catch is caught by longliners, then trawlers, then pot gear, with the
minority by jiggers. In the GOA, especially during recent years, catches have almost been equal for
trawl, longline and pot gear, with the minority caught by the jig fleet. The Aleutian Islands state
fishery catches Pacific cod largely with trawlers, and then with pot and longline gear. The other state
fisheries catch Pacific cod largely using pot gear with the minority employing jig gear.

Evidence
http://www.adfg.alaska.gov/static/fishing/PDFs/commercial/whatkindofboat cf.pdf
http://www.ciaprochef.com/alaskaseafood/harvesting-whitefish.html
http://www.fakr.noaa.gov/npfmc/PDFdocuments/resources/FleetProfiles412.pdf
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3.3. Fisheries Management and Organization

Management entities (Figure 19)

The North Pacific Fishery Management Council

The NPFMC is one of eight regional councils established by the Magnuson Fishery Conservation and
Management Act in 1976 [in short Magnuson-Stevens Act (MSA)] to oversee management of the
nation's fisheries. The NPFMC recommends regulations to govern the directed Pacific cod fisheries in
the Alaska’s EEZ. NPFMC management measures for Pacific cod include seasonal and spatial
allocation of Total Allowable Catch (TAC), time and area restrictions (i.e. protected/conservation
areas), bycatch reduction programs, Prohibited Species Catch (PSC) Limits, reporting and observers
requirements etc... In 1992 the Council created the Western Alaska Community Development Quota
(CDQ) Program, to provide western Alaska communities an opportunity to participate in the BSAI
fisheries. The CDQ Program allocates approximately 10.7% of all BSAI quotas for groundfish,
prohibited species, halibut, and crab to eligible communities.

The National Marine Fisheries Service

The NOAA’s NMFS is responsible for the management, conservation, and protection of living marine
resources within the US EEZ. The NMFS Alaska Regional Office oversees fisheries in federal waters
(3-200 nm) that produce about half the fish caught in US waters, with responsibilities covering
842,000 square nautical miles off Alaska. NOAA's Alaska Fisheries Science Center (AFSC) conducts
stock assessment and biological studies. They also work closely with the NPFMC, and are responsible
for developing, implementing, and enforcing regulations pertaining to management of the cod
fisheries in US waters. In addition to biological studies, stock survey and stock assessment reports,
NMFS is charged with carrying out the federal mandates of the U.S. Department of Commerce with
regard to commercial fisheries such as approving and implementing FMPs and FMP amendments
recommended by the Council. The U.S. Coast Guard partners the NMFS’s Office for Law Enforcement
(OLE) for effective monitoring, control and enforcement of fisheries regulations.

Alaska Department of Fish and Game

The Alaska Department of Fish and Game is a department within the government of Alaska. ADFG
manages Alaska's fish, game, and aquatic plant resources. More specifically, they assess the state of
their resources, conduct scientific studies aimed at conservation and management, implement
regulations and manage harvests. The Board of Fisheries deals with resource allocation to users and
the writing of regulation. In state waters (0-3 nm), Pacific cod fisheries are managed by the ADFG
and the Alaska Board of Fisheries (BOF). There are seven state-managed Pacific cod regions: Kodiak,
Chignik, South Alaska Peninsula, Aleutian Islands, Southeast Alaska, Prince William Sound, and Cook
Inlet. Each area supports two distinct Pacific cod fisheries. The first fishery is managed concurrent to
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the federal BSAI or GOA fishery, and is referred to as the parallel fishery. The parallel fishery (which
occurs in state waters) is managed by adopting most NMFS rules and management actions, including
seasons, and catch in this fishery is counted towards federal quotas. The second fishery in each area
is referred to as the state-waters (or state-managed) fishery. The state-waters fishery is managed
independently of the federal/parallel fishery by the ADFG under guidelines developed by the BOF.

Six of the seven state-water fisheries are subject to an annual Guideline Harvest Level (GHL)
calculated as a percentage of federal fishery quotas. The ADFG conducts trawl survey to assess crab
and groundfish resources in Kodiak, Chignik, South Peninsula and Eastern Aleutian management
districts. ADFG staff shares the information with NMFS assessment biologists at the NPFMC
Groundfish Team meetings and the information is used by the assessment authors to determine
removals for ACL. The effort in the patrol and enforcement of state waters regulations is entrusted
to the Marine Enforcement Section (MES) of the Alaska Wildlife Troopers (AWT).

http://www.fakr.noaa.gov/npfmc/index.html

http://www.fakr.noaa.gov/

http://www.fakr.noaa.gov/npfmc/fishery-management-plans/goa-groundfish.html

http://www.fakr.noaa.gov/npfmc/fishery-management-plans/bsai-groundfish.html

http://www.nmfs.noaa.gov/ole/

http://www.dps.alaska.gov/awt/Marine.aspx
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Important dates relevant to Alaska Pacific cod management

1978. The GOA Groundfish Fishery Management Plan was implemented.
1982. The BSAI Groundfish Fishery Management Plan was implemented.
1990. Management measures were implemented to protect the Stellar Sea Lions.

1992. Inshore/Offshore Allocation was implemented. For Pacific cod, 90% of the GOA TAC is
allocated inshore sector and 10% to the offshore sector.

1992. The NPFMC create the Western Alaska Community Development Quota (CDQ). The CDQ
Program allocates a percentage of all BSAI quotas for groundfish to eligible communities.

1996. The NPFMC adopt a Licence Limitation Program (LLP) for Alaska groundfish and crab fleet. The
LLP limits the number, size and specific operation of the vessels. The LLP was approved in 1997 and
implemented in 2000.

1997. The State of Alaska began managing its own Pacific cod fisheries inside of 3 nm. State-water
fisheries are subject to an annual Guideline Harvest Level (GHL) calculated as a percentage of federal
fishery quotas.

1997. Seabird avoidance measures were implemented for Alaska groundfish fisheries (i.e. longline).

1998. The NPFMC approved requiring 100% retention (Improved Retention/Improved Utilization) of
Pacific cod in all BSAl and GOA fisheries, beginning on the 1° January 1998.

1998. Trawl gear was prohibited in the East Yakutat/Southeast subareas.

2006. The Amendment 80 was adopted by the NPFMC. This action allocates several BSAI non-pollock
trawl groundfish among trawl fishery sectors.

2007. Implementation of Amendment 85 in the BSAI: the remaining TAC (after 10.7% of the TAC is
allocated to CDQ fishery) is allocated among sectors as follows: 1.4% to jig gear; 2% to hook and
line/pot catcher vessels < 60’, 0.2% to hook and line/pot catcher vessels > 60’ LOA; 48.7% to hook
and line catcher processors; 8.4% to pot catcher vessels > 60’; 1.5% to pot catcher processors; 2.3%
to AFA trawl catcher processors; 13.4% to non-AFA trawl catcher processors; and 22.1% to trawl
catcher vessels.

2009. The NPFMC passed Amendment 83, which will allocate Western and Central GOA Pacific cod
TAC among gear and operation type, based on historic dependency and use by sector, and creates
additional entry-level opportunities for jig vessels.

2011. Six of the seven state-water fisheries are subject to an annual Guideline Harvest Level (GHL)
calculated as a percentage of federal fishery quotas. At present, the Kodiak GHL is set at 12.5% of
the federal Central Gulf of Alaska (CGOA) ABC; the Chignik GHL is set at 8.75% of the federal CGOA
ABC; the South Alaska Peninsula GHL is set at 25% of the federal Western Gulf of Alaska ABC; the
Aleutian Islands GHL is set at 3% of the federal BSAI TAC; the Prince William Sound GHL is set at 25%
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of the federal Eastern Gulf of Alaska (EGOA) ABC; and the Cook Inlet GHL is set at 3.75% of the total
CGAO ABC. GHLs are allocated, by regulation, between gear types. The Southeast Alaska state-water
fishery has been subject to a Guideline Harvest Range (GHR) of 750,000 — 1,250,0001lb (340 — 567mt)
since 1994.

The history of BSAI and GOA Pacific cod catch, TAC, ABC and OFL is presented in Tables 1 (a to e) and
Table 2, respectively.

Table 1a. History of BSAI Pacific cod catch, TAC, ABC, and OFL. Catch for 2011 is through October 3.
Source: NPFMC.

Year Catch TAC ABC OFL
1977 36,597 38,000 - -
1978 45 838 70,500

1979 39,354 70,500 -

1980 51,649 70,700 148,000

1981 63,94 | 78,700 160,000

1982 69,501 78,700 168,000

1983 103,231 120,000 298200

1984 133,084 210,000 291,300

1985 150,384 220,000 347,400

1986 142,511 229,000 249,300

1987 163,110 280,000 400,000

1988 208,236 200,000 385,300

1989 182,865 230,681 370,600

1990 179,608 227,000 417,000

1991 172,158 229,000 229,000 -
1992 206,129 182,000 182,000 188,000
1993 167,390 164,500 164,500 142,000
1994 196,572 191,000 191,000 228,000

1995 245,030 250,000 328,000 390,000
996 240,590 270,000 305,000 420,000
1997 234,641 270,000 306,000 418,000

998 195,645 210,000 210,000 336,000
1999 162,361 177,000 177,000 264,000
2000 191,056 193,000 193,000 240,000
2001 [ 76,659 [ 88,000 [88,000 248,000
2002 197,353 200,000 223,000 294,000

2003 211,059 207,500 223,000 324,000
2004 212,161 215500 223,000 350,000
20035 205,635 206,000 206,000 265,000

2006 193,017 194,000 194,000 230,000
2007 174,124 170,720 176,000 207,000
2008 170,661 170,720 176,000 154,000
2009 175,746 176,540 182,000 212,000
2010 171,857 | 68,780 174,000 205,000
2011 181,192 227,950 235000 272,000
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Table 1b. Summary of 1964-1980 catches (t) of Pacific cod in the EBS by fleet sector. Catches by gear
are not available for these years. Catches may not include discards.

Eastern Bering Sea only:

Year Foreign Joint Venture Domestic Total
1964 13408 0 0 13408
1965 14719 0 0 14719
1966 18200 0 0 18200
1967 32064 0 0 32064
1968 57902 0 0 57902
1969 50351 0 0 50351
1970 70094 0 0 70094
1971 43054 0 0 43054
1972 42005 0 0 42905
1973 53386 0 0 53386
1974 62462 0 0 62462
1975 51551 0 0 51551
1976 50481 0 0 50481
1977 33335 0 0 33335
1978 42512 0 31 2543
1979 32981 0 780 33761
1980 35058 8370 2433 45861

Table 1c. Summary of 1981-2011 catches (t) of Pacific cod in the EBS by fleet sector and gear type.
All catches include discards. LLine = longline. Subt. = sector subtotal. Catches for 2011 are through
October 3.

Eastern Bering Sea only:

Foreign Joint Venture Domestic Annual Processing
Year | Trawl LLine Subt.] Trawl Subt.| Trawl LLine Pot Other Subt| Total
1981 | 30347 5851 36198| 7410 7410 12884 1 0 14 12899| 56507
1982 | 23037 3142 26179] 9312 9312 23893 5 0 1715 25613| 61104
1983 | 32790 6445 39235 9662  9662| 45310 4 2| 569 45904] 94801
1984 | 30592 26642 57234] 24382 24382| 43274 8 0 205 43487 125103
1985 | 19596 36742 56338| 35634 35634| 51425 50 0 0 51475| 143447
1986 | 13292 26563 39855| 57827 57827| 37646 48 62 167 37923 135605
1987 | 7718 47028 54746| 47722 47722| 46039 1395 1 0 47435| 149903
1988 0 0 0| 106592 106592 93706 2474 299 0 96479 203071
1989 0 0 0] 44612 44612| 119631 13935 145 0 133711 178323
1990 0 0 0] 8078 8078| 115493 47114 1382 0 163989 172067
1991 0 0 0 0 0| 129393 77505 3343 0 210241| 210241
1992 0 0 0 0 0] 77261 79398 7512 33 164204| 164204
1993 0 0 0 0 0] 81763 49294 2098 2 133157 133157
1994 0 0 0 0 0| 84932 78564 8037 730 172263| 172263
1995 0 0 0 0 0| 110958 97666 19275 599 228498| 228498
1996 0 0 0 0 0] 91912 88883 28006 267 209067| 209067
1997 0 0 0 0 0] 93925 117010 21493 173 232601] 232601
1998 0 0 0 0 0] 60781 84324 13233 192 158529| 158529
1999 0 0 0 0 0] 51903 81464 12400 100 145867| 145867
2000 0 0 0 0 0] 53817 81642 15849 68 151376| 151376
2001 0 0 0 0 0] 35657 90361 16472 52 142542| 142542
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2002 0 0 0 0 0] 51067 100271 15052 166 166555| 166555
2003 0 0 0 0 0] 47132 95059 21959 155 164305| 178600
2004 0 0 0 0 0] 57794 108021 17242 231 183288| 183288
2005 0 0 0 0 0] 52604 113120 17104 108 182936 182936
2006 0 0 0 0 0] 53209 96559 18957 81 168806| 168806
2007 0 0 0 0 0] 45673 77104 17222 82 140081| 140079
2008 0 0 0 0 0] 33493 88915 17366 19 139793| 139604
2009 0 0 0 0 0] 36956 96611 13586 13 147166] 147166
2010 0 0 0 0 0l 41152 81663 19655 388 142857 118618
2011 0 0 0 0 0] 56900 87918 25376 505 170700] 170700

Table 1d. Summary of 1964-1980 catches (t) of Pacific cod in the Al region by fleet sector. Catches by
gear are not available for these years. Catches may not always include discard.

Aleutian Islands region only:

Year Foreign Joint Venture Domestic Total
1964 241 0 0 241
1965 451 0 0 451
1966 154 0 0 154
1967 293 0 0 293
1968 289 0 0 289
1969 220 0 0 220
1970 283 0 0 283
1971 2078 0 0 2078
1972 435 0 0 435
1973 977 0 0 977
1974 1379 0 0 1379
1975 2838 0 0 2838
1976 4190 0 0 4190
1977 3262 0 0 3262
1978 3295 0 0 3295
1979 5593 0 0 5593
1980 5788 0 0 5788

Table 1e. Summary of 1981-2011 catches (t) of the Pacific cod in the Al region by fleet sector and
gear type. All catches include discards. LLine = longline. Subt. = sector subtotal. Catches since 2006
include those from State-managed fishery. Catches for 2011 are through October 3.

Foreign | Joint Venture Domestic Annual Processing
Year | Trawl LLine Subt. | Trawl Subt. | Trawl LLine Pot Other Subt.| Total
1981 [ 2680 235 2915 1749 1749 | 2744 26 0 0 2770 7434
1982 [ 1520 476 1996 | 4280 4280 | 2121 0 0 0 2121 | 8397
1983 1869 402 2271 4700 4700 | 1459 0 0 0 1459 | 8430
1984 473 804 1277 | 6390 6390 314 0 0 0 314 7981
1985 10 829 839 | 5638 5638 460 0 0 0 460 | 6937
1986 5 0 5| 6115 6115 784 1 1 0 786 | 6906
1987 0 0 0| 10435 10435 | 2662 22 88 0 2772 | 13207
1988 0 0 0| 3300 3300 1698 137 30 0 1865 | 5165
1989 0 0 0 6 6| 4233 284 19 0 4536 4542
1990 0 0 0 0 0| 6932 602 7 0 7541 7541
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Federal State
Year | Trawl LLine Pot Other] Subt.] Trawl LLine Pot Other| Subt.| Total
1991 3414 3203 3180 0] 9798 9798
1992 14559 22108 6317 84| 43068 43068
1993 17312 16860 0 33| 34205 34205
1994 | 14383 7009 147 0] 21539 21539
1995 10574 4935 1025 0] 16534 16534
1996 | 21179 5819 4611 0| 31609 31609
1997 17349 7151 575 89| 25164 25164
1998 | 20531 13771 424 0| 34726 34726
1999 16437 7874 3750 69| 28130 28130
2000 | 20362 16183 3107 33| 39685 39685
2001 15827 17817 544 19| 34207 34207
2002 | 27929 2865 7 0] 30801 30801
2003 | 31215 976 2 0] 32193 32193
2004 | 25770 3103 0 0| 28873 28873
2005 19613 3073 0 13] 22699 22699
2006 16956 3128 401 8| 20493 3106 455 156 0] 3717| 24210
2007 | 25725 4182 313 1] 30221] 2907 529 383 6| 3824 34045
2008 19291 5471 1679 156] 26597 2540 234 1634 53| 4462| 31059
2009 | 20284 5469 754 0| 26507 537 279 1237 201 2074| 28580
2010 16757 7638 727 0| 251221 2113 77 1688 0] 3878 29000
2011 9250 1194 1 0| 10444 4 14 30 0 48| 10492
Year Catch TAC ARC orr] Table 2. History of GOA Pacific cod catch
EED] 35,345 60,000 - -l (includes catch from State waters), TAC
1981 36,131 70,000 -l (does not include State GHL), ABC, and OFL.
tg:‘;‘ gz:‘;&; gg:ggg | ABC was not used in management of GOA
| 934 23,898 60,000 . - groundﬁsh prior to 1986. Catch for 2011 is
1985 14,428 60,000 136,000 -| current through October 22. The values in
1986 25,012 75,000 121'3"3'2 -| the column labeled “TAC” corresponds to
ogs %333 ggggg lgggggn | “optimum yield” for the years 1980-1986,
| 980 43,293 71,200 71,200 .| “target quota” for the year 1987, and true
1 950 72,517 50,000 80,000 -| TAC for the years 1988-2009. The ABC value
1991 76,328 77,900 77,900 *| listed for 1987 is the upper bound range.
1992 80,747 63,500 63,500 87,600 Source: NPFMC staff.
1 993 56,488 56,700 56,700 78,100
| 954 47 485 50,400 50,400 71,100
1995 68,985 69,200 69,200 126,000| Evidence
| 906 68,280 65,000 65,000 28,000
1997 I'-’,Dl 8 69,115 _Sr_lr,ﬁﬂﬂ [80,000]  www.fakr.noaa.gov/npfmc/PDFdocuments/
Fol B R L ey ye——
2000 66,560 59,800 76,400 102,000
2001 51,542 52,110 67,800 91,200 http://www.fakr.noaa.gov/sustainablefisher
2002 54,483 44 230 57,600 77,1000 .
2003 52579 40540 52800  70.100| 1es/2mds/80/default.htm
2004 56,625 48,033 62,810 102,000
2005 47,585 44,433 58,100 86,200] http://www.afsc.noaa.gov/REFM/docs/201
2006 47,854 52264 68,850  95500| 1/BSAlpcod.pdf
2007 51,462 52,264 68,859 97,600
;ggg ;g‘gg; i?‘égg 2:‘;33 gg:ggg http://www.afsc.noaa.gov/REFM/docs/201
2010 78,071 59,563 79,100 94,100 1/GOApcod.pdf
2011 20,692 65,100 26,800 102,600
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History of the fishery

From 1960s — early 1980s: Pacific cod have been fished on and off since the 19" century. The
modern commercial fishery began during the early 1960s, when a Japanese longline fishery
harvested BSAI Pacific cod for the frozen fish market. By the time that the Magnuson Fishery
Conservation Act (MSA) went into effect in 1977, foreign catches of Pacific cod in the BSAI had
consistently been in the 30,000 — 70,000 t range for a full decade, while foreign catches in the GOA
were much smaller, on the order of 3,000 t per year.

Since 1990: Presently, Pacific cod are harvested by a multiple-gear fishery, including trawl, longline,
pot, and jig components. From 1991 to 1999, trawl gear took more Pacific cod than any other gear
type. On average during this period, trawl gear accounted for 52% of the catch, longline gear 37%,
and pot gear 11%. From 2000 on, however, longline gear took more Pacific cod than any other gear
type. On average from 2000-2006, traw| gear accounted for 37% of the catch, longline gear 46%, and
pot gear 16% (Table 3 for the BSAl and Table 4 for the GOA areas).

Table 3. Summary of 1991-2011 catches (t) of Pacific cod in the EBS and Al by fleet sector and gear
type. All catches include discards. LLine = longline. Subt. = sector subtotal. Catches since 2006
include those from State-managed fishery in the Al. Catches for 2011 are through October 3.

Bering Sea and Aleutian Islands region combined:

Federal State
Year Trawl Lline Pot  Other] Subt] Trawl LLine Pot  Other] Subt] Total
1991 | 132808 ROT08 6523 0] 220038 220038
1992 | 91820 101507 13829 117]207272 207272
1993 | 99075 66154 2008 35] 167362 167362
1994 | 90315 RB3573 RIR4 T30] 193802 193802
1995 | 121532 102600 20300 500| 245033 245033
1996 | 113091 94702 32617 267| 240676 240676
1997 | 111275 124161 22068 262| 257765 257765
1998 | 81312 OR095 [3657 192] 193256 1932356
1999 | 68341 R9338 16130 169 173008 173998
2000 | 74179 97825 8956 LOL] 191060} 191060
2001 51484 108178 17016 T 176749 176749
2002 | TR996 103136 15058 l66| 197356 197356
2003 | TR346 96035 2196l 136] 196498 1964098
2004 | 83564 111124 17242 231212161 212161
2005 | 72217 116193 17104 [21] 205635 205635
2006 | TO0l66 99688 169338 89 1RG3000 3106 455 156 0 3717} 193017
2007 | 71398 81287 17534 83| 170302) 2907 529 383 6] 3824| 174126
2008 | 52784 04386 190435 1 76| 166390 2540 234 1634 33|  4462) ITOR52
2009 | 57241 102080 14339 13] 173672 337 279 1237 2001 2074) 175746
2010 | 57909 89301 20381 IBB| 167979 2113 77 1688 0] 3878| 171857
2011 66150 BO112 25377 305181144 4 14 30 0 48] 181192
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Table 4. Summary of catches (t) of Pacific cod in the GOA since 1991 by management jurisdiction
and gear type. All catches include discards. LLine = longline. Subt. = sector subtotal. Catches for 2011
are complete through October 22.

Federal State
Year Trawl Longl. Pot  Other  Subt| Longl Pot Other Subt.] Toal
1991 58,093 7,656 10,464 115 76,328 0 0 0 0] 76,328
1992 54,593 15,675 10,154 325 RB0,747 0 0 0 0| 80,747
1993 37,806 8963 9,708 Il 56,488 0 0 0 0] 56,488
1694 31,447 6,778 9,16l 100 47485 0 ] 0 0 47,485
1995 | 41,875 10,978 16,055 77 68,985 0 0 0 0] 68,985
1696 | 43,891 10,196 12,040 33 68280 0 0 0 0] 6%,280]
1997 | 48,406 10,978 9,065 26 68476 0 7224 1,319  B542| 77018
1698 | 41,570 10,012 10,510 29 62,121 0 9088 13l6 10404] 72,525
1699 37,167 12,363 15,015 70 68614 0 12,075 1,096 13,171| 81,785
2000 | 25458 11,667 17,351 34 54,529 0 10,388 1,643 12.031| 66,560]
2001 24,383 6914 7171 155 41.622 0 T.836 2,084 5.920] 51,542
2002 19,810 14,606  7.094 176 42346 0 10,423 1,714 12,137| 54,483
2003 8,885 9,585 12,740 16l 41,371 0 7966 3242 11,207 52,579
2004 17,513 10,380 14,965 400 43,258 0 10,602 2,765 13,367| 36,625
2003 14,549 5,758 14,749 203 35260 0 96353 2,673 12,326| 47,585
2006 13,131 10,274 14,795 118 38,319 0 B850 o646 9,536 47,854
2007 14,774 11,677 13,515 39 40,004 0 10,885 573 11,458] 51,462
2008 | 20,309 12,367 11,220 62 43,959 0 13,438 1,568 15,005 58,964
2009 13,981 14,069 11,576 194 39,820 30 10,293 2,497 13,100 52,520]
2010 | 21,791 16,673 20,114 426 59,004 373 14,604 4,090 19,067 78,071
2011 16,007 14,436 28,067 703 59,212 720 16,146 4,613 21,480] 80,692
Evidence

http://www.afsc.noaa.gov/REFM/docs/2011/BSAlpcod.pdf

http://www.afsc.noaa.gov/REFM/docs/2011/GOApcod.pdf
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3.4. Stock assessment activities

Stock assessments are conducted annually for the GOA and BSAI Pacific cod in Alaskan waters. The
assessments include current and historical data on catch biomass, catch size composition, catch age
composition, and fishery independent (from bottom trawl surveys) indices of abundance and
population age composition collected by the NMFS. Assessment outputs include historical estimates
of population abundance, spawning stock biomass, recruitment, population age composition and
fishing mortality. Catch projections are used to estimate future fishery yields under pre-agreed
harvest rules in accordance with national standards, as well as to estimate the impact of these
catches on the populations. The historical time series are used to evaluate the performance of the
management regime in relation to management objectives.

Model characteristics
Bering Sea Aleutian Islands Pacific cod stock assessment

Stock Synthesis 1 (SS1, Methot 1986, 1990, 1998, 2000) was first applied to the Eastern Bering Sea
(EBS) Pacific cod in the 1992 stock assessment (Thompson 1992). This first application used age-
structured data. SS1 continued to be used, but based largely on length structured data since 2004
(Thompson and Dorn 2004). It should be emphasized that the model has always been intended to
assess only the EBS portion of the BSAI stock. Conversion of model estimates of EBS biomass and
catch to BSAI equivalents has traditionally been accomplished by application of an expansion factor
based on the relative survey biomasses between EBS and Al. Many changes have been made or
considered in the stock assessment model since the 2010 assessment (Thompson et al. 2010). Seven
models were presented in 2011’s preliminary assessment but Model 3b was selected as the final
model by the Scientific and Statistical Committee (SSC). In the Model 3b the parameters governing
variability in length were estimated internally, all size composition records were included in the log
likelihood function, and the fit to the mean-size-at-age data was not included in the log likelihood
function.

Natural mortality

Since 2007, the natural mortality rate M was estimated at 0.34 based on Equation 7 of Jensen (1996)
and an age maturity of 4.9 years (Starks 2007).

Catchability

In the 2009 assessment (Thompson et al. 2009), catchability for the post-1981 trawl survey was
estimated iteratively by matching the average (weight by numbers at length) of the product of
catchability and selectivity for the 60-81 cm size range equal to point estimate of 0.47 obtained by
Nichols et al. (2007). The resulting value of 0.77 was retained for the selected model.

Variability in estimated age

Variability in estimated age in SS is based on the standard deviation of estimated age. Weighted
least squares regression has been used in the past several assessments to estimate a proportional
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relationship between standard deviation and age. The regression was recomputed this year, yielding
an estimated slope of 0.087, which gives a weighted R’ of 0.92.This regression was used for the
selected model.

Variability in length at age

In the selected Model 3b, the parameters governing variability in length at age were estimated
conditionally.

Weight at length

Season-specific parameters governing the weight-at-length schedule were estimated in the 2010
assessment (based on data through 2008), giving the following values:

Season: Jan-Feb Mar-Apr May-Jul Ang-Oct Nov-Dec
o 3741107 7221x1070 0.406x107°  69RTx10T0  4.3356x107°
i 3.256 3122 3.054 3134 3.253
Samples: 21,616 25 RIR 20,734 12,754 G936

The above parameters were obtained for the selected model.
Maturity

In 2007, the accepted model has used an age-based schedule with intercept = 4.9 years and slope = -
0.965 (Stark 2007).

Parameters estimated conditionally

Parameters estimated conditionally in all models include the von Bertalanffy growth parameters, log
mean recruitment before and since the 1976-1977 regime shift, annual recruitment deviations,
initial fishing mortality, gear-season-and-block-specific fishery selectivity parameters, survey
selectivity parameters, and annual deviations in ascending limb of the trawl survey selectivity
schedule. In addition Model 3b estimates two parameters describing ageing bias as a linear function
of age and two parameters describing the standard deviation of length at age as a linear function of
length at age.

Likelihood components

All models include likelihood components for trawl survey relative abundance, fishery and survey
size composition, survey age composition, survey mean size at age, recruitment, parameter
deviations, and initial catch. In the selected model, the mean size at age component is given zero
emphasis.
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Initial exploration of alternative assessment models for Pacific cod in the Aleutian Islands

As mentioned above, harvest specifications for the combined BSAI unit have been extrapolated from
the Pacific cod EBS model. But in light of recent genetic research and evidence that Pacific cod in the
EBS and Al should be viewed as separate stocks, in 2010 the SSC requested that a separate
assessment be prepared for Pacific cod in the Al. In response, the 2011 assessment contained a Tier
5 assessment of Pacific cod in the Al (Thompson and Lauth 2011). However, the December 2012
assessment contained an initial exploration of age-structure modeling for the Al Pacific cod. Two
models were presented in the preliminary assessment, both estimated using Stock Synthesis (SS),
and both based largely on last year’s accepted model for the EBS Pacific cod (Thompson and Lauth
2011).

The natural mortality rate was fixed at 0.34 in both models, borrowing the accepted value in the
EBS.

In both models, weight at length was assumed to follow the usual form weight=axlength® and to be
constant across the time series, with a and b estimated at 5.68x10° and 3.18, respectively, based on
8,126 samples collected between 1974 and 2011.

In addition to differences in the data between the Al and EBS, Model 1 differs from last year’s
accepted EBS model in the following respects:
- Each year consists of a single season instead of five.
- A single fishery is defined (with forced asymptotic selectivity) instead of nine season-and-
gear-specific fisheries (with forced asymptotic selectivity for six of them).
- Fishery selectivity is constant over time instead of variable in multiple time blocks.
- The survey samples age 1 fish at true age 1.5 instead of 1.41667.
- Ageing bias is not estimated (no age data) instead of estimated.
- Survey catchability Q is tuned to match the value of 0.92 estimated by Nichols et al. (2007)
for the Al survey net instead of the value of 0.47 for the EBS survey net.

Model 2 was chosen from a set of seven candidate models, all of which were identical to Model 1
except that they each allowed at least one of the three length-at-age parameters (length at age 1,
L1; asymptotic length, Linf; and Brody’s growth coefficient, K) to vary annually from 1977-2010,
using multiplicative devs with o = 0.1. The seven candidate models with time-varying growth gave
the following results, (“A(-InLike)” represents the negative log likelihood relative to the model with
the lowest negative log likelihood, and “A(AIC) represents the value of Akaike’s information criterion
relative to the model with le lowest AIC; note that, with respect to both of these measures, lower
values are better:

Model Lldevs Linfdevs Kdevs Parameters A(-InLike) A(AIC)

A yes yes yes 183 0.00 61.09
B yes yes no 149 3.45 0.00
C yes no yes 149 2231 3771
D no yes yes 149 101.72 196.52
E yes no no 115 83.10 91.28
F no yes no 115 115.96 157.01
G no no yes 115 147.73 220.55
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The candidate model with the lowest value of AIC was chosen as Model 2. Model B has the lowest
AlV overall, followed by Models C and A, respectively.

So Model B was chosen to constitute Model 2 in the preliminary assessment.

Both models used the same data file.

- Total catch data for the years 1977-2011, but with two errors 1) the catches do not include
catches from the State-managed fishery in 2006-2011; and 2) the datum for 2003 does not
include CDQ catches, which would add another 266 t to the reported amount. These errors
will be corrected in the final assessment.

- Length frequency data for the years 1982-2010 from both the fishery and the trawl survey.

- Trawl survey abundance and biomass estimates for the years 1980-2010.

The following table summarizes the status of the stock as estimated by Models 1 and 2. “Estimate” is
the point estimate, “St. Dev.” Is the standard deviation of the estimate, “SB(2011)” is female
spawning biomass in 2011 (t), and “Bratio(2011)” is the ratio of SB(2011) to B;ggs.

Model 1 Model 2
Quantity Estimate St. Dev. | Estimate St. Dev.
SB(2011) 26.444 6.451 28,171 7.603
Bratio(2011) 0.211 0.021 0.381 0.067

Although SB(2011) is only 7% higher under Model 2 than Model 1, Bratio(2011) is 81% higher under
Model 2 than Model 1, implying quite a big difference in how stock status is estimated by these two
models.

Figures 20-23 below show various time series as estimated by the two models. Figure 20 shows the
time series of total (age 0+) biomass (t), where both models have similar endpoints. Figure 21 shows
the time series of spawning biomass relative to By, Where Model 2 estimates a higher relative
spawning biomass than Model 1 most of the years. Figure 22 shows the time series of age 0 recruits
(1000s), where Model 1 shows much higher variability than Model 2. Figure 23 shows the time series
of relative spawning per recruit corresponding to the estimated fishing mortality rates, where the
two models have similar endpoints.
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Figure 20. Time series of total (age 0+) biomass (t) as estimated by Models 1 and 2.
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Figure 21. Time series of spawning biomass relative to Bygoy as estimated by Models 1 and 2.
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Figure 22. Time series of age 0 recruits (1000s) as estimated by Models 1 and 2.
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Figure 23. Time series of relative spawning per recruit (RSPR) corresponding to fishing mortality
rates as estimated by Models 1 and 2 (higher fishing mortality corresponds to lower RSPR).

In conclusion, the initial exploration of age-structured modeling for Pacific cod in the Al indicates
that model structure can have a large impact on the estimated status of the stock. Although this is
characteristic of stock assessment modeling in general, it may also be a product of the degree to
which the available data for Pacific cod in the Al are uninformative. Relative to Pacific cod in the EBS,
Pacific cod in the Al have much larger survey coefficient of variation, much smaller length
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composition sample sizes, and virtually no age data. The Plan Teams recommended the Alaska
Fisheries Science Center to begin ageing data production for Al Pacific cod.

Both Model 1 and 2 show a sharp trend of decreasing of all the estimated amounts since the 1990’s.
Especially, the total (age 0+) biomass (Figure 20) and the relative spawning biomass (Figure 21) have
the lowest values for the last two years. http://www.afsc.noaa.gov/REFM/Docs/2012/BSAlpcod.pdf

These results indicated that the Al Pacific cod stock may be decreasing below MSY levels. This issue
was raised as a minor non conformance in this FAO-Based RFM assessment. Details are available
under Heading 9 “Non conformances and corrective actions”.

The GOA Pacific cod stock assessment

Beginning with the 1994 SAFE report (Thompson and Zenger 1994), a model using the SS1
assessment program (Methot 1986, 1990, 1998, 2000) and based largely on length-structured data
formed the primary analytical tool used to assess the GOA Pacific cod stock.

Many changes have been made or considered in the stock assessment model since the 2010
assessment (Thompson et al. 2010). Seven models were presented in 2011’s preliminary assessment
but Model 3b was selected as the final model by the Scientific and Statistical Committee (SSC). In the
Model 3b the parameters governing variability in length were estimated internally, all size
composition records were included in the log likelihood function, and the fit to the mean-size-at-age
data was not included in the log likelihood function, selectivity and catchability in the 27-trawl
survey were both forced to be constant over time, and catchability deviations in the sub-27 survey
were given normal priors with mean = 0 and standard deviation = 0.46.

Natural mortality

Since 2007, the GOA assessment adopted a natural mortality M of 0.38. The new value was based on
Equation 7 of Jensen (1996) and ages at 50% maturity reported by Stark (2007).

Catchability

In the 2009 assessment (Thompson et al. 2009), catchability for the post-1993 27-trawl survey was
estimated iteratively by matching the average (weight by numbers at length) of the product of
catchability and selectivity for the 60-81 cm size range equal to point estimate of 0.92 obtained by
Nichols et al. (2007). The resulting value of 1.04 was retained for the selected model.

Variability in estimated age

Variability in estimated age in SS is based on the standard deviation of estimated age. Weighted
least squares regression has been used in the past several assessments to estimate a proportional
relationship between standard deviation and age. The regression was recomputed this year, yielding
an estimated slope of 0.072, which gives a weighted R? of 0.88.This regression was used for the
selected model.
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Variability in length at age

In the selected Model 3b, the parameters governing variability in length at age were estimated
conditionally.

Weight at length

Season-specific parameters governing the weight-at-length schedule were estimated in the 2010
assessment (based on data through 2008), giving the following values:

Season: Jan-Feb Mar-Apr May-Aug Sep-Oct Nov-Dec
o R799x107°  ROI3x107™ 1147107 1.791x10™  7.196x107°
Jis 3.084 3.088 2.590 2.893 3120
Samples: 36,566 29,753 6,950 5,352 2,957

The above parameters were obtained for the selected model.
Maturity

In 2007, the accepted model has used an age-based schedule with intercept = 4.3 years and slope = -
1.963 (Stark 2007).

Parameters estimated conditionally

Parameters estimated conditionally in all models include the von Bertalanffy growth parameters, log
mean recruitment before and since the 1976-1977 regime shift, annual recruitment deviations,
initial fishing mortality, gear-season-and-block-specific fishery selectivity parameters, survey
selectivity parameters, and annual deviations in ascending limb of the trawl survey selectivity
schedule. In addition Model 3b estimates two parameters describing ageing bias as a linear function
of age and two parameters describing the standard deviation of length at age as a linear function of
length at age.

Likelihood components

All models include likelihood components for trawl survey relative abundance, fishery and survey
size composition, survey age composition, survey mean size at age, recruitment, parameter
deviations, and initial catch. In the selected model, the mean size at age component is given zero
emphasis.

State waters

There is currently no Pacific cod stock assessment model in the state waters but ADFG shares the
trawl survey data with the federal scientists for inclusion in the calculation of ACL removals.
Guidelines Harvest Levels in State fisheries are set as a portion of the federal TACs as calculated in
the BSAl and GOA areas.
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Assessment results

The principal results of the BSAI and GOA Pacific cod assessment are presented in Table 5 and Table
6, respectively.

The age 0 + biomass consist of the biomass of all fish aged 0 years or greater in January of a given
year. The spawning biomass consists of the biomass of all spawning females in a given year.

Amendment 56 to the BSAIl and the GOA Groundfish Fishery Management Plan defines the

IM

“overfishing level” OFL, the fishing mortality rate used to set OFL (For), the maximum permissible
ABC, and the fishing mortality rate used to set the maximum permissible ABC (Fagc). Because the
reliable estimates of reference points related to the Maximum Sustainable Yield (MSY) are currently
not available but reliable estimates of reference points related to spawning per recruit are available,
Pacific cod in the BSAl and the GOA have generally been managed under the Tier 3 of the
Amendment 56. Tier 3 uses the following reference points: B,y equal to 40% of the equilibrium
spawning biomass that would obtained in the absence of fishing; F3s;4 equal to fishing mortality rate
that reduces the equilibrium level of spawning per recruit to 35% of the level that would be obtained
in the absence of fishing; and F, equal to the fishing mortality rate that reduces the equilibrium

level of spawning per recruit to 40% of the level that would be obtained in the absence of fishing.

The BSAI and GOA Pacific cod stocks are not overfished and are not approaching an overfishing
condition.

Table 5. Principal results of the BSAI Pacific cod assessment based on the selected Model 3b
(biomass and catch are in units of t).

As estimated or As estimated or
Quantity specified last year for: recommended this year for:
2011 2012 2012 2013
M (natural mortality rate) 0.34 0.34 0.34 0.34
Tier 3b 3a 3a 3a
Projected total (age (4) biomass (t) 1,560,000 1,750,000 [,6%90,000 1,720,000
Female spawning biomass (t)
Projected 358,000 389,000 410,000 437,000
B 66 1,000 861,000 285,000 825,000
B 384,000 384,000 355,000 355,000
By 336,000 336,000 311,000 311,000
Fom 0.29 0.31 0.36 0.36
maxF yue 0.25 0.26 0.30 0.30
Fase 0.25 0.26 0.30 0.30
OFL (t) 272,000 329,000 365,000 374,000
maxABC (1) 235,000 281,000 314,000 315,000
ABC (1) 235,000 281,000 314,000 315,000
Status As determined last year for: As determined this year for:
2009 2010 2010 2011
Orverfishing No n'a No n'a
Overfished n'a No n/'a No
Approaching overfished n'a No n'a No
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Table 6. Principal results of the GOA Pacific cod assessment based on the selected Model 3b
(biomass and catch are in units of t).

As estimated or As estimated or
Quantity specified last year for: recommended this year for:
2011 2012 2012 2013
M (natural mortality rate) 0.38 0.38 0.38 0.38
Tier 3a 3a 3a 3a
Projected total (age 04) biomass (t) 428,000 401,300 521,000 530,000
Female spawning biomass (t)
Projected 124,100 111,900 121,000 127,000
B oo 256,300 256,300 261,000 261,000
B 102,500 102,500 104,000 104,000
Bisy 89,700 89,700 91,400 91,400
For 0.51 0.51 0.53 0.53
maxF gue 0.42 0.42 0.44 0.44
Flase 0.42 0.42 0.44 0.44
OFL (t) 102,600 62,300 104,000 08,000
maxABC (1) 86,800 78,200 87,600 G 1,000
ARC (1) 86,800 78,200 87,600 91,000
Status As determined lasr year for: As determined rhis year for:
2009 2010 2010 2011
Owverfishing No n'a No n'a
Overfished n'a No n'a No
Approaching overfished n'a No n'a No
Evidence

http://www.afsc.noaa.gov/REFM/docs/2011/BSAlpcod.pdf

http://www.afsc.noaa.gov/REFM/docs/2011/GOApcod.pdf

www.afsc.noaa.gov/refm/stocks/plan team/EBSPcod.pdf
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3.5. Historic Biomass and Removals in the Pacific cod Fishery

Historic biomass
Bering Sea Aleutian Islands

The BSAI Pacific cod were taken by Japanese longline and trawl fisheries beginning in the early
1960s. Vessels from the USSR entered the fishery in 1971. Japanese and Russian fisheries harvested

around 50,000 mt
Bering Sea Groundfish Catch 1954-2010 .
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Figure 24. Bering Sea groundfish catch from 1954 to 2010.
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Figure 25. Aleutian Island groundfish catch from 1954 to 2010.

In the BSAI, from 1980 through 2011, TAC averaged about 83% of ABC (ABC was not specified prior
to 1980), and from 1980 through 2011 aggregate commercial catch averaged about 90% of TAC. In
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10 of these 32 years (31%), TAC equaled ABC exactly, and in 7 of these 32 years (22%), catch
exceeded TAC (by an average of 4%). For nearly the past 15 years, the ABC was reduced to reflect
the anticipated harvest in state waters. This yielded a federal TAC that accounted for the state water
harvest (see Clause 7.1) at the time the annual TAC was set. In two of the years in which overages
occurred (2007 and 2010), TAC was reduced by 3% to account for a small state-managed fishery
(similar reductions have been made in all years since 2006); thus, while the combined Federal and
State catch exceeded the Federal TAC in 2007 and 2010 by about 2%, the overall target catch
(Federal TAC plus State GHL) was not exceeded. Total catch has been less than OFL in every year
since 1994 (Table 1a).

Gulf of Alaska

The GOA Pacific cod were harvested by foreign fleets targeting higher-values species during the
1970s. By 1976, catches increased to 6,800 mt, and the foreign fisheries peaked in 1981 at 35,000
mt. A small joint venture fishery existed through 1988, averaging about 1,400 mt annually. The
domestic fishery increased through 1986 and tripled its catch in 1987 to a catch of nearly 31,000 mt.
The GOA Pacific cod fishery was fully harvested by domestic vessels in 1987 (Figure 26).

Gulf of Alaska Groundfish Catch 1954-2010
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SAEBE) 6261 666 70 T2 74 76 TB BO 82 &4 B6 BS 90 92 04 56 98 €0 02 04 06 08 10
Year

Figure 26. Gulf of Alaska groundfish catch from 1954 to 2010.

For the first year of management under the MSA (1977), the catch limit for GOA Pacific cod was
established at slightly less than the 1976 total reported landings. During the period 1978-1981, catch
limits varied between 34,800 and 70,000 t, settling at 60,000 t in 1982. Prior to 1981, these limits
were assigned for “fishing years” rather than calendar years. In 1981 the catch limit was raised
temporarily to 70,000 t and the fishing year was extended until December 31 to allow for a smooth
transition to management based on calendar years, after which the catch limit returned to 60,000 t
until 1986, when ABC began to be set on an annual basis. From 1986 (the first year in which an ABC
was set) through 1996, TAC averaged about 83% of ABC and catch averaged about 81% of TAC. In 8
of those 11 years, TAC equaled ABC exactly. In 2 of those 11 years (1992 and 1996), catch exceeded
TAC (Table 2).
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Evidence

http://www.fakr.noaa.gov/npfmc/PDFdocuments/resources/Species Profiles2011.pdf

http://www.afsc.noaa.gov/REFM/docs/2011/BSAlpcod.pdf

http://www.afsc.noaa.gov/REFM/docs/2011/GOApcod.pdf

http://www.touchngo.com/Iglcntr/akstats/aac/title05/chapter028/section081.htm
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Incidental catch in the Pacific cod fishery
The BSAI Pacific cod fishery

Incidental catches of non target species in each year 2003-2011 are shown in the Table 7. In terms of
average catch over the time series, only giant grenadiers, Scyphozoa jellyfish and sea stars account
for more than 200 t per year.

Table 7. Incidental catch (t) of non target species in the BSAI Pacific cod fisheries, 2003-2011.

Species/group 2003 2004 2005 2000 2007 2008 2009 2000 2011

Benthic urochordata 14 4 L1 5 l 2 0 (] 34
Birds 5 5 6 5 o 4 8 3 3

Bivalves 19 17 6 7 4 L1 10 3 9
Brittle star unidentified l l 0 l l 0 0 0 l

Capelin 0 ] ] 0 0
Corals bryozoans 26 14 14 13 18 13 14 12 7
Dark rockfish 3 4 4 ] |
Eelpouts 48 36 42 17 18 T 2 3 3

Eulachon 0 0 0 0 ] 0 ] |
(Giant grenadier 2 15 144 195 126 158 213 515 1,067
Greenlings 7 3 2 6 l l 0 l 0
Grenadier 285 238 193 50 04 13 2 16 10
Gunnels 0 0 0

Hermit crab unidentified 6 4 2 2 2 l l l l

Invertebrate unidentified ) 6 3 3l 22 3 12 45 46
Lanternfishes (myctophidae) 0

Misc crabs 9 5 5 17 29 i 2 6 3

Misc crustaceans 0 l l l 0 0 |
Misc fish 260 244 225 109 14 54 63 38 02

Misc inverts (worms etc) 0 0 0 0 0 0 0 0 0

Other osmerids 0 0 0 0 ] 0 0 0

Pacific sand lance 0 0 0 0 ] 0 0 0

Pandalid shrimp 0 0 0 0 ] 0 0 0 0

Polychaete unidentified 0 0 0 0 0 0 0 0 0
Scypho jellies 669 70 401 67 113 42 87 42 LBO
Sea anemone unidentified 02 [14 114 87 38 49 119 &3 123

Sea pens whips 6 12 30 la 7 G 35 23 24
Sea star 448 429 44p 323 244 89 |64 154 148
Snails 27 21 13 17 l& 20 28 5] 1 8
Sponge unidentified 31 3l 32 39 21 i 24 ) 13

Stichaeidae 0 0 0 0 ] 0 0 0

Urchins dollars cucumbers 12 12 13 3 14 3 2 2 h |

A short-tailed albatross (listed as endangered under the US Endangered Species Act in 2000) was
incidentally caught and killed on a BS Pacific cod fishing hook in late October 2011.
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Incidental catches of GOA non target species in each year 2003-2011 are shown in Table 8. In terms

of average catch over the time series, sea stars account for more than 200 t per year.

Table 8. Incidental catch (t) of non target species in the GOA Pacific cod fisheries, 2003-2011.

Species/group 2003 2004 2005 2006 2007 2008 2009 2010 2011

Benthic urochordata 0 0 0 l 3 0 0
Birds 0 0 0 l 0 l 0 0 0
Bivalves l 0 l 2 l 2 4 3 6
Brittle star unidentified 0 0 0 0 0 0 0 0 2
Capelin 0

Corals bryozoans 0 0 0 0 0 0 2 0 l

Dark rockfish 0 3 12 l

Eelpouts 0 0 0 0 0 0 0 0
Eulachon 0 0 2 0 0 l

(iiant grenadier 22 79 31 51 138 76
Greenlings 6 l 4 l 7 l l l

Grenadier 0 l 66 7 0 4
Gunnels 0

Hermit crab unidentified l 0 0 l 2 3 4 2 l

Invertebrate unidentified l 4 0 13 2 l 0 l 8
Misc crabs l 0 2 l 7 2 2 3 2
Misc crustaceans 0 0 ] |
Misc fish 86 136 152 176 539 210 oo 87 127
Misc inverts (worms etc) 0 0 0

Other osmerids 0 0 0

Pacific sand lance 0 0 0 ] |
Pandalid shrimp 0 0 0 0 0

Scypho jellies o 2 l 5 0 0 0 L1 l

Sea anemone unidentified l 2 l 0 5 6 6 7 9
Sea pens whips 0 0 0 3 l 3 3 l

Sea star 468 1009 G137 703 301 3l4 470 268 675

Snails 5 l 5 3 l l 2 l l

Sponge unidentified 0 l l l 0 l 2 0 0
Stichaeidae 0 0 2 0
Surf smelt 0

Urchins dollars cucumbers l l l l 3 l l l 2

In addition, the GOA Pacific cod fisheries caught 27% of the total incidental catch of the spiny
dogfish (Table 9) and 37% of the total incidental catch of the Pacific sleeper shark (Table 10). Spiny
dogfish (Squalus suckleyi) is listed under the IUCN Red list as “Vulnerable”. Fisheries and population

trend data indicate that the southern part of the Northeast Pacific stock has also declined through

overfishing, but stocks appear stable off Alaska.

http://www.iucnredlist.org/apps/redlist/details/61413/0
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Table 9. Estimated catch (tons) of spiny dogfish in the GOA by fishery, 1990-1996 catch estimated by
pseudo-blend estimation procedure (Gaichas et al. 1999). 1997-2001 catch estimated with NMFS
new pseudo blend estimation procedure (Gaichas 2002). Years 2003-2010 from NMFS AKRO using
the improved pseudo blend estimation procedure. Catch by target fishery and species are not
available for 2002. Spiny dogfish do not occur in the Atka mackerel fishery. Bycatch in the halibut
fisheries has been estimated by NMFS AKRO since 2003, but is based only on landed sharks and does
not include discarded catch.

Year %
Fishery Pollock  Pacific Cod Flatfish Rockfish Halibut Sablefish Grand Total of Total
a7-11
1980 376 36.0 13.5 1.8 9.0 170.9
1991 283 2.6 16.2 16.4 26.2 141.2
1992 B4.4 50.5 116.0 224 40.7 320.6
1993 137 101 138.5 24 853 383.4
1994 22 169 834 25 354 160.2
1995 2.8 28.1 24.1 18.4 50.7 140.6
1996 29 15.3 182.6 19.8 79.5 336.9
1997 2.8 376 137.2 326.2 133.7 657.5 8%
1998 49 7272 69.0 3.1 9.6 B64.9 10%
1999 8.6 160.2 56.6 48 B34 313.6 4%
2000 18.7 204 66.3 146.6 136.6 3076 5%,
2001 11.6 172.8 162.5 25.1 122.1 4940 6%
2002 . - - - - - -
2003 6.1 436 166.0 355 6.6 173 275.0 3%
2004 §.2 19.6 15.5 2.3 13.4 1232 183.2 2%
2005 15.2 279 0.1 2.8 17.3 3283 442 7 6%
2006 0.0 113.2 1229 20 713.2 1474 1,148.6 14%
2007 476 250.2 151.4 6.2 210.5 165.6 B3l.4 10%
2008 0.6 2806 B7.3 48 0.5 a1.1 533.0 T%
2009 176 113.7 204.8 7.0 603.2 80.7 1,027.1 13%
2010 19.8 118.1 164.0 3.5 214 70.8 397.7 %
2011 1.5 20.0 46.8 0.7 69.1 2480 387.1 5%
Fishery
%4 of 3% 27% 19% 7% 21% 23%
Total
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Table 10. Estimated catch (tons) of Pacific sleeper shark in the GOA by fishery, 1990-1996 catch
estimated by pseudo-blend estimation procedure (Gaichas et al. 1999). 1997-2001 catch estimated
with NMFS new pseudo blend estimation procedure (Gaichas 2002). Years 2003-2010 from NMFS
AKRO using the improved pseudo blend estimation procedure. Catch by target fishery and species
are not available for 2002. Bycatch in the halibut fisheries has been estimated by NMFS AKRO since
2003, but is based only on landed sharks and does not include discarded catch.

Year %

Fishery  Pollock p;ﬂg“ Flatfsh  Rockfish &L“:ﬁl Halibut  Sablefish 21“;:;:' a;ﬁ:lal
1990 29 59 04 43 0 22 19.7

1991 272 28 31 0 0 16.2 494

1992 LI 274 7 0 0 6.4 76

1993 156.5 218 1 0 0 355 2148

1994 796 16.6 08 13 0 212 119.5

1995 169 13.7 20.7 0.1 0 116 63

1996 14.5 119 12.1 0 02 264 65.9

1997 223 593 16 0.9 0 75 135.9 4%
1998 324 19.6 10.1 02 0 1.3 74 2%
1999 34.1 505.8 6 3 0 87 557.7 17%
2000 178.4 I76.8 359 03 0 16.7 608.2 18%
2001 1459 638 6.3 0 30.3 249 7%
2002 5 5 g 5 5 5 g

2003 503 56.3 93.0 03 0.0 59.1 92 268.1 8%
2004 168.9 255 73.7 0.8 0.0 84 42 2813 8%
2005 196.0 133.8 129.6 02 0.0 22 18.9 480.7 14%
2006 153.5 13.5 60.4 04 0.0 08 231 251.7 7%
2007 589 9. 222.7 0.0 0.0 17 0.7 295.1 8%
2008 475 132 20 LI 0.0 0.0 0.7 646 2%
2000 302 43 14.5 03 0.0 0.0 02 495 1%
2010 149.6 20 79 0.0 0.0 0.0 04 159.8 5%
2011 27 39 99 2.1 0.0 0.0 43 229 1%
Fishery

% of 6% 37% 21% 0% 0% 2% 4%

Taotal

There are currently no directed commercial fisheries for shark species in federally or state managed
waters of the BSAl and the GOA, and most incidental catch is not retained. Spiny dogfish are allowed
as retained incidental catch in some state managed fisheries, and salmon sharks are targeted by
some sport fishermen in Alaska state waters. There is no evidence to suggest that overfishing is
occurring for any shark species in the BSAI and the GOA because the OFL has not been exceeded.

Total shark catch in 2011 was 417 t in the GOA and 128 t in the BSAI as of October 11, 2011.
Recommendations in the GOA sharks SAFE report recommend that the shark complex be managed
with spiny dogfish as a Tier 5 species (OFL = FOFL (0.097)*3 yr average biomass, ABC = 0.75*0FL) and
the remaining sharks (Pacific sleeper shark, salmon shark and other sharks) as Tier 6 species (OFL =
average catch 1997-2007, ABC = 0.75*OFL). The recommended ABC is 5,766 t and OFL is 7,688 t for
the spiny dogfish.

The shark complex (Pacific sleeper shark, spiny dogfish, salmon shark and other/unidentified sharks)
in the Bering Sea and Aleutian Island (BSAIl) are a Tier 6 complex, with OFL based on maximum
historical catch between the years 1997 — 2007 (ABC is 75% of OFL). Changes in the Catch
Accounting System did not result in new estimates of maximum historical catch and thus did not
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change the proposed ABC/OFL. For 2011 the same ABC and OFL as in last year’s assessment are
recommended: ABC=1,020 t and OFL=1,360t.

Evidence

http://www.afsc.noaa.gov/REFM/docs/2011/GOAshark.pdf

http://www.afsc.noaa.gov/REFM/docs/2011/BSAlshark.pdf

http://www.nmfs.noaa.gov/pr/pdfs/sars/ak2011.pdf

http://www.afsc.noaa.gov/REFM/docs/2011/ecosystem.pdf

http://www.afsc.noaa.gov/REFM/docs/2011/BSAlpcod.pdf

http://www.afsc.noaa.gov/REFM/docs/2011/GOApcod.pdf
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3.6. Economic Value of the Pacific cod Fishery

The Pacific cod fishery is important to the economy of coastal Alaska communities. The CDQ
program has been successfully contributing to fisheries infrastructure in western Alaska by funding
docks, harbors, vessel acquisition and the construction of seafood processing facilities. The CDQ
program has allowed CDQ groups to acquire equity ownership interests in the groundfish that
provide additional revenues to fund local in-region economic development projects, and education
and training programs. After pollock, cod it is the 2™ largest groundfish fishery in Alaska. The Pacific
cod catch in 2010 accounted for 250,300 Mt or 16% of the total 2010 groundfish catch in Alaska, up
about 9% from a year earlier (Figure 27). In 2010, ex-vessel value of Pacific cod catch in the BSAIl was
$94.4 million and in the GOA was $43.8 million. The state cod fisheries allow several communities
throughout the GOA, not allowed participating in federal fisheries, to benefit from the harvest of this
stock. The total ex-vessel value of Pacific cod in Alaska was $138.3 million in 2010 (Figure 28).
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Figure 27. Groundfish catch in the domestic commercial fisheries off Alaska by species, 1984-2010.
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Figure 28. Real ex-vessel value of the groundfish catch in the domestic commercial fisheries off
Alaska species, 1994-2010 (base year 2010). Estimates include federal and state fisheries of Alaska.

Evidence

http://www.afsc.noaa.gov/REFM/docs/2010/economic.pdf

Form 11 Issue 1 Sept 2011 Page 64 of 384


http://www.afsc.noaa.gov/REFM/docs/2010/economic.pdf

FAO-Based Responsible Fisheries Management AK Pacific Cod Full Assessment Report, April 2013

4. Proposed Units of Assessment

The proposed Units of Assessment submitted at the time of Application were reviewed with respect
to their appropriateness for undertaking a full assessment. The assessors have reviewed the
proposed units of assessment with respect to the application of management functions across all
jurisdictions and an examination of the characteristics of each of the management regions to assess
the similarities and potential differences during a full assessment of the Alaska Pacific cod fisheries.

The proposed Units of Assessment within the Unit of Certification are listed below.

Unit of Certification

U.S. ALASKA Pacific Cod Commercial Fisheries

Fish Species (Common & Geographical Gear Type Principal Management
Scientific Name) Location of Authority

Fishery
Pacific cod (Gadus Gulf of Alaska Bottom trawl, National Marine Fisheries
macrocephalus) Service (NMFS)

and Longline,

North Pacific Fishery
Bering Sea & Pot, Management Council
Aleutian Islands (NPFMC)
and lJig gear.

Alaska Department of
Fish and Game (ADFG) &

Board of Fisheries (BOF)
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5. Site Meetings

5. 1. Initial Consultation Meetings

The objectives of the initial consultation meetings were to support information gathering and
understanding of the role, functions and activities of the fishery management organizations
responsible for US Alaska Pacific cod resources and to further investigate the approach that a full
assessment might undertake with respect to the Unit of Certification and the Assessment Units that
are proposed.

Consultation meetings were planned based on an initial review identifying the key management
organizations and participants. The initial consultation meetings were not designed to be inclusive
of all organizations and representatives of the Alaska Pacific cod fisheries. However, the
consultation plan was designed to strategically capture sufficient information to ensure
understanding and confidence with respect to validation reporting.

There were other important functions that the on-site consultation also served. These included:

e  The provision of an overview of the FAO-based assessment and certification process to
management organizations and fishery representative organizations,

e  Responding to any questions and comments raised at this initial stage in the assessment. An
overview of the key criteria of the FAO Code of Conduct for Responsible Fisheries, and
minimum substantive requirements for ecolabelling of fisheries (FAO Guidelines for the
Ecolabelling of Fisheries and Fishery Products) was presented.

All consultation meetings were conducted by Dave Garforth, Lead Assessor. Randy Rice, ASMI
Seafood Technical Program Director was also present at some meetings as representative of the
fishery applicant representative organization.

Overview of Meeting Plan:

The validation meetings were held between the 28 June to 2 July 2010, in Juneau, Alaska and in
Seattle, Washington.

Summary of Consultation Meetings:

Each meeting served as the primary purpose to introduce the Certification Body, Global Trust, and
provide an overview of the FAO-Based RFM assessment approach and process. Key timelines for
assessments and the specifics of the proposed assessment and certification units were presented.
Immediate questions and concerns expressed by management and participatory organizations were
addressed and some key areas which will form part of the full assessment were also addressed.
Consultation meetings are intended to provide a briefing of the certification process and link to
management organizations for the purposes of carrying out the fishery assessments and to support
the next step in the assessment, the planning of full assessments for the fisheries in application.

The following summary Table 11 provides the background to each organization met, and a
description of the specific key items discussed.
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Date Organization Staff Represented Overview/Key Items
28" June United Fishermen of Mark Vinsel, Executive | United Fishermen of Alaska (UFA) is an umbrella association representing 37 Alaska
2010 Alaska, 211 4™ st. Director commercial fishing organizations from fisheries throughout Alaska and its offshore waters.
Suite 110 Juneau AK Their mission is to promote and protect the common interest of Alaska’s commercial
99801-1172 GT: Dave Garforth — fishing industry, as a vital component of Alaska’s social and economic well-being. Core
Lead Assessor. functions include; providing a legislative presence for members, act as a forum for
(meeting took place at communication within the fishing industry, maintain a state wide trade organization with
ASMI Juneau office) staffed office and provide Public relations and educational programs on behalf of members.
28" June Alaska Department of | Lt. Steven Hall Alaska Wildlife Troopers (AWT) is a Division of Alaska Department of Public Safety with
2010 Public Safety, Division responsibility for the protection of Alaska fisheries within State waters. The Division’s
of Alaska Wildlife GT: Dave Garforth — resources and strategy for monitoring fishery activity and enforcement purposes in state
Troopers, 2760 Lead Assessor. waters, and interaction with other agencies (ADFG, NMFS, US Coast Guard, Board of
Sherwood Lane, Suite Fisheries) were discussed.
1A PO Box 111201,
Juneau AK 99811-1201
28" June U.S. Department of Robert (“Doug”) NOAA National Marine Fisheries Service (NMFS, also called NOAA Fisheries) is responsible
2010 Commerce, National Mecum, Deputy for the management, conservation, and protection of living marine resources within the
Oceanic & Regional U.S. Exclusive Economic Zone. The Alaska Region of NOAA Fisheries oversees fisheries that

Atmospheric
Administration,
National Marine
Fisheries Service,
Alaska Region

PO Box 21668; 709 W
9" St Juneau AK.
99802-1668

Administrator, Alaska
Region

GT: Dave Garforth —
Lead Assessor.

produce about half the fish caught in US waters, with responsibilities covering 842,000
square nautical miles off Alaska. NMFS works with the fishery management councils and
commissions to develop and implement management regulations and also for the
conservation of wildlife such as marine mammals and habitat conservation. The meeting
provided an opportunity to discuss the assessment approach and outline the various steps
in the assessment process.

Form 11

Issue 1 Sept 2011

Page 68 of 384




FAO-Based Responsible Fisheries Management

AK Pacific Cod Full Assessment Report, April 2013

28" June Alaska Department of | Eric Volk, Chief of ADFG’s mission is to protect, maintain, and improve the fish, game, and aquatic plant
2010 Fish and Game, Research for resources of the state, and manage their use and development in the best interest of the
Anadromous Fisheries | economy and the well-being of the people of the state, consistent with the sustained yield
Division of principle.
Commercial Fisheries Slfle Aspelund, Deputy Their main role is to conserve and develop the fishery resources of the state. This involves
Director . . , .
PO Box 115526 setting seasons, catch limits, management methods and means for the state’s subsistence,
Denby Lloyd, commercial, sport, guided sport, and personal use fisheries, and it also involves setting
1255 W 8" st. Commissioner policy and direction for the management of the state’s fishery resources. The board is
charged with making allocative decisions, and the department is responsible for
Juneau AK (present for management based on those decisions.
99811-5526 introductions) The meeting provided an opportunity to present the key features of the assessment
process, discuss the broad mission and responsibility of ADFG.
GT: Dave Garforth —
Lead Assessor.
29" June U.S. Department of Cpt. Michael Cerne The United States Coast Guard is a military, multi-mission, maritime service within the
2010 Homeland Security, Department of Homeland Security. Its core roles are to protect the public, the
Coast Guard, GT: Dave Garforth — environment, and U.S. economic and security interests in any maritime region in which
Lead Assessor. those interests may be at risk, including international waters and America's coasts, ports,
District 17 and inland waterways.
P.O Box 25517, Protect America's maritime borders from all intrusions by: preventing illegal fishing; and
Juneau, AK suppressing violations of federal law in the maritime arena.
99802-5517 The US Coast Guard is responsible for fishery law enforcement beyond the 3 mile zone.
Operations are combined with both State and other federal resources. The US Coast Guard
shares intelligence and seacraft (often include AWT staff) with the other agencies involved
in MCS (Monitoring, Control and Surveillance), including, NMFS and ADFG. Duties include
Alaska Pacific cod fishery regulations enforcement.
US Coast Guard also attends the fishery conferences and meetings of the principal
management agencies, NPFMC where understanding and contribution through advice on
the practical implementation of management proposals and regulations can be transferred
Form 11 Issue 1 Sept 2011 Page 69 of 384




FAO-Based Responsible Fisheries Management

AK Pacific Cod Full Assessment Report, April 2013

to support effective enforcement-based activities.

During the visit, attendance at the daily, morning briefing for staff and a visit to the
surveillance control center also took place, discussions on US Coast Guard responsibilities
for the 5 year strategic fishery plan and resources for monitoring, control and
enforcement for all Alaska state fisheries including Alaska Pacific cod fisheries.

2" July U.S. Department of Dr. Bill Karp, Deputy The Alaska Fisheries Science Center is the research branch of the National Oceanic and
2010 Commerce, National Director for Science Atmospheric Administration's National Marine Fisheries Service responsible for research on
Oceanic & and Research living marine resources in the coastal oceans off Alaska and off parts of the west coast of
Atmospheric the United States. The mission of the Alaska Fisheries Science Center is to generate the
Administration, GT: Dave Garforth — scientific information and analysis necessary for the conservation, management, and
National Marine Lead Assessor. utilization of the region's living marine resources. The Center provides scientific data and
Fisheries Service, analysis and technical advice to the NMFS Alaska Regional Office, North Pacific Fishery
Management Council, Alaskan coastal subsistence communities, and U.S. representatives
Alaska Fishery Science participating in international fishery and marine mammal negotiations and to the fishing
Center, 7600 Sand industry and its constituents. The Center also coordinates fisheries habitat and marine
Point Way NE. Seattle mammal research, with other Federal and state agencies, academic institutions, and
WA. 98115 foreign nations. Among other items, fishery stock surveys and assessments, observer
programs, and Stock Assessment and Fishery Evaluation (SAFE) reports are routinely
produced.
2" July Trident Seafoods Corp. | Joe Logan, Corporate Trident Seafoods is a vertically integrated harvester, processor and marketer of seafood
2010 5303 Shilshole Ave QA from Alaska, the Pacific Northwest and around the world. Founded in 1973, they are a
NW privately held, American owned corporation operating offshore processors and shore-side
plants throughout Alaska and the Pacific Northwest. The Trident trawl catcher processor
Seattle, WA fleet is comprised of 3 vessels ranging in size from 270 to 300 ft. These vessels operate in
GT: Dave Garforth — . . . . L
the Bering Sea, Aleutian Islands, Washington and Oregon with the majority of the
98107-4000 Lead Assessor. . . . . . . . .
harvesting operations taking place in the Bering Sea with the primary target species for
these vessels being Pollock and flatfish which are targeted in the spring and fall.
Discussions centered upon assessment approach and requirements for both fisheries and
supply chains (Chain of Custody).
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2" July
2010

Pacific Seafood
Processors Assn

199 W. Emerson Place

Glenn Reed, President

GT: Dave Garforth —
Lead Assessor.

PSPA is a non-profit trade organization established in 1914 to address issues of concern to
member seafood companies including both at sea processors and shore based processors.
Current Corporate members include: Alaska General Seafoods, Alyeska Seafoods, Inc.,
Golden Alaska Seafoods, LLC, North Pacific Seafoods, Inc., Peter Pan Seafoods, Inc., Phoenix
Processor Limited Partnership, Trident Seafoods, Inc. and UniSea Inc., Westward Seafoods,

ite 2
Suite 205 Inc. PSPA members produce and market products from salmon, crab, halibut, cod, pollock
Seattle WA and a variety of other seafood species. These products are marketed domestically and
around the globe. Key points of discussion focused on the assessment approach, the
98119 definition of non conformances and the merits of eco-labelling in the supply chain.
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5.2. On-Site Witnessed Assessment and Consultation Meetings

On-site visits for full assessment purposes took place in September 2012. These were additional
visits to the initial consultation meetings reported in the previous section. There are two types of on-
site assessment activities; meetings with fishery management organizations to discuss various
aspects of the assessment and witnessed assessment, which takes the form of witnessing specific
management processes and functions, such as publically accessible NPFMC meetings where
possible.

The schedule of on-site activities is provided in Table 12 below with a summary of the activity,
meeting and discussion. Meetings were used to document information that either confirmed,
clarified or substantiated aspects of the assessment and provided an opportunity for organizations
to contribute and clarify information to support the assessment.

Form 11 Issue 1 Sept 2011 Page 72 of 384



FAO-Based Responsible Fisheries Management

AK Pacific Cod Full Assessment Report, April 2013

Table 12. Summary of onsite meetings for Alaska Pacific cod, September 2012.

Date

Organization

Staff Represented

Overview/Key Items

17th

Sept.

2012

United Fishermen of
Alaska (meeting took
place at ASMI Juneau
office).

Mark Vinsel, Executive
Director.

GT: Vito Romito -
Assessor, Dave
Garforth —Lead
Assessor.

United Fishermen of Alaska (UFA) is an umbrella association representing 37 Alaska
commercial fishing organizations from fisheries throughout Alaska and its offshore waters.
Their mission is to promote and protect the common interest of Alaska’s commercial fishing
industry, as a vital component of Alaska’s social and economic well-being. Core functions
include; providing a legislative presence for members, act as a forum for communication
within the fishing industry, maintain a state wide trade organization with staffed office and
provide Public relations and educational programs on behalf of members.

P