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Donald K. Hansen, Chairman Donald O. Mclsaac, Executive Director

October 23, 2008

Re: Pacific Fishery Management Council 2008 List of Research and Data Needs
Dear Interested Persons:

The Pacific Fishery Management Council (Council) has the practice of continually identifying
research and data needs across its fishery management plans (FMPs) through a variety of processes,
including stock assessment and fishery management cycles. The Council, its advisory bodies, and its
staff maintain a record of these needs and strive to formally document these research and data needs
on a biennial cycle to the extent possible within workload priorities.

The Council communicates identified research needs and goals through its Research and Data Needs
document to organizations like your own which may be able to provide support in their achievement.
Among others, the distribution of this year’s document will include the National Marine Fisheries
Service and its West Coast Regional Offices and Science Centers, fishery-related agencies of West
Coast States, the Pacific States Marine Fisheries Commission, and West Coast Sea Grant institutions.
The document is also posted to the Council website with a broad electronic notification of its
availability.

The Council last updated its Research and Data Needs document in 2006 for the years 2006-2008.
The January 2007 reauthorization of the Magnuson-Stevens Act (MSA) added several new
provisions and programs specific to research, data collection, and reporting including a requirement
that the Council shall develop 5-year research priorities for fisheries, fisheries interactions, habitats,
and other areas of research that are necessary for management purposes. At the September 2008
Council meeting in Boise, Idaho, the Council approved the enclosed Research and Data Needs, 2008
which records and communicates the Council’s research and data needs through 2013 to ensure
continued well-informed Council decision-making into the future and to fulfill the Council’s
responsibilities under the reauthorized MSA.

If you have any questions regarding this letter or the enclosed document, please contact Mr. Mike
Burner, the lead Staff Officer on this matter, at 503-820-2280.

Sincerely,

/g g % Fem
Donald Mclsaac, Ph.D.

Executive Director

MDB:kam
c: Council Members
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ACRONYMS AND DEFINITIONS

Acronym

Definition

ABC - acceptable
biological catch

The ABC is a scientific calculation of the sustainable harvest level of a
fishery and is used to set the upper limit of the annual total allowable
catch. Itis calculated by applying the estimated (or proxy) harvest rate
that produces maximum sustainable yield to the estimated exploitable
stock biomass (the portion of the fish population that can be harvested).

ASAP Age-structured Assessment Program

ATCA Atlantic Tunas Convention Act

AUV Autonomous Underwater Vehicle

barotrauma Physical trauma or injury to a fish due to pressure change. When a fish
is rapidly brought from deep water to the surface, the drop in pressure
can cause a variety of physical problems, such as severe expansion of the
swim bladder and gas bubbles in the blood.

CalCOFI California Cooperative Oceanic Fisheries Investigations

catch per unit of effort

The quantity of fish caught (in number or weight) with one standard unit
of fishing effort. For example, the number of fish taken per 1,000 hooks
per day, or the weight of fish, in tons, taken per hour of trawling. CPUE
is often considered an index of fish biomass (or abundance). Sometimes
referred to as catch rate. CPUE may be used as a measure of economic
efficiency of fishing as well as an index of fish abundance.

CCS

California Current System

CDFG

California Department of Fish and Game

coastal pelagic species

Coastal pelagic species are schooling fish, not associated with the ocean
bottom, that migrate in coastal waters. They usually eat plankton and are
the main food source for higher level predators such as tuna, salmon,
most groundfish, and humans. Examples are herring, squid, anchovy,
sardine, and mackerel.

coded-wire tag

Coded-wire tags are small pieces of stainless steel wire that are injected
into the snouts of juvenile salmon and steelhead. Each tag is etched with
a binary code that identifies its release group.

cohort

In a stock, a group of fish born during the same time period.




Acronym Definition
cor Council Operating Procedures
Council Pacific Fishery Management Council
CPFV Commercial passenger fishing vessel (charter boat)
CPS Coastal pelagic species. See above.
CPSAS Coastal Pelagic Species Advisory Subpanel
CPSMT Coastal Pelagic Species Management Team
CPUE Catch per unit of effort.
CUFES Continuous Underwater Fish Egg Sampler
CWT Coded-wire tag. See above.
DEPM Daily egg production method
EBFM Ecosystem-Based Fishery Management
EEZ Exclusive Economic Zone. See below.
EFH Essential fish habitat. See below.
EIS Environmental impact statement. See below.

El Nifio Southern
Oscillation

Abnormally warm ocean climate conditions, which in some years affect
the eastern coast of Latin America (centered on Peru) often around
Christmas time. The anomaly is accompanied by dramatic changes in
species abundance and distribution, higher local rainfall and flooding,
and massive deaths of fish and their predators. Many other climactic
anomalies around the world are attributed to consequences of £/ Niso.

Endangered Species Act

An act of Federal law that provides for the conservation of endangered
and threatened species of fish, wildlife, and plants. When preparing
fishery management plans, councils are required to consult with the
National Marine Fisheries Service and the U.S. Fish and Wildlife Service
to determine whether the fishing under a fishery management plan is
likely to jeopardize the continued existence of an ESA-listed species or
to result in harm to its critical habitat.
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Acronym

Definition

Environmental impact
statement

As part of the National Environmental Policy Act (NEPA) process, an
EIS is an analysis of the expected impacts resulting from the
implementation of a fisheries management or development plan (or
some other proposed action) on the environment. EISs are required for
all fishery management plans as well as significant amendments to
existing plans. The purpose of an EIS is to ensure the fishery
management plan gives appropriate consideration to environmental
values in order to prevent harm to the environment.

ESA

Endangered Species Act. See above.

essential fish habitat

Those waters and substrate necessary to fish for spawning, breeding,
feeding or growth to maturity.

Exclusive Economic
Z.one

A zone under national jurisdiction (up to 200 nautical miles wide)
declared in line with the provisions of the 1982 United Nations
Convention of the Law of the Sea, within which the coastal State has the
right to explore and exploit, and the responsibility to conserve and
manage, the living and non-living resources.

exempted fishing permit

A permit issued by National Marine Fisheries Service that allows
exemptions from some regulations in order to study the effectiveness,
bycatch rate, or other aspects of an experimental fishing gear. Previously
known as an “experimental fishing permit.”

Fathom Used chiefly in measuring marine depth. A fathom equals 6 feet.
FEIS Final Environmental Impact Statement (see EIS, NEPA).

Fm Fathom (6 feet)

FMP Fishery management plan. See above.

FRAM Fishery Regulation Assessment Model. Typically used for salmon.
FWS U.S. Fish and Wildlife Service

GIS Geographic Information System

GLMM Generalized Linear Mixed Model

GSI Genetic stock identification
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Acronym

Definition

Habitat areas of
particular concern

Subsets of essential fish habitat (see EFH) containing particularly
sensitive or vulnerable habitats that serve an important ecological
function, are particularly sensitive to human-induced environmental
degradation, are particularly stressed by human development activities,
or comprise a rare habitat type.

HAPC

Habitat areas of particular concern. See above.

Harvest guideline(s)

A numerical harvest level that is a general objective, but not a quota.
Attainment of a harvest guideline does not require a management
response, but it does prompt review of the fishery.

Highly migratory species

In the Council context, highly migratory species in the Pacific Ocean
include species managed under the HMS Fishery Management Plan:
tunas, sharks, billfish/swordfish, and dorado or dolphinfish.

HMS Highly migratory species. See above.

HMS FMP Highly Migratory Species Fishery Management Plan. This is the fishery
management plan (and its subsequent revisions) for the Washington,
Oregon, and California Highly Migratory Species Fisheries developed by
the PFMC and approved by the Secretary of Commerce.

IATTC Inter-American Tropical Tuna Commission

IFQ Individual fishing quota. See below.

IMECOCAL A program in Baja California concerning small pelagics and climate

change.

Incidental catch or
incidental species

Species caught when fishing for the primary purpose of catching a
different species.

Incidental take

The “take” of protected species (such as listed salmon, marine mammals,
sea turtles, or sea birds) during fishing. “Take” is defined as to harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to
attempt to engage in any such conduct.

Individual transferable
(or tradable) quota

A type of quota (a part of a total allowable catch) allocated to individual
fishermen or vessel owners and which can be transferred (sold, leased)
to others.

ISC International Scientific Committee
ITQ Individual Transferable (or Tradable) Quota. See above.
KOHM Klamath Ocean Harvest Model (for salmon)
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Acronym

Definition

LIDAR

Light Detection and Ranging, an active sensor, similar to radar, that
transmits laser pulses to a target and records the time it takes for the
pulse to return to the sensor receiver.

Magnuson-Stevens Act

Magnuson-Stevens Fishery Conservation and Management Act. See
below.

Magnuson-Stevens
Fishery Conservation
and Management Act

The MSFCMA, sometimes known as the “Magnuson-Stevens Act,”

established the 200-mile fishery conservation zone, the regional fishery
management council system, and other provisions of U.S. marine fishery
law.

Marine Mammal
Protection Act

The MMPA prohibits the harvest or harassment of marine mammals,
although permits for incidental take of marine mammals while

commercial fishing may be issued subject to regulation. (See “incidental
take” for a definition of “take”.)

Maximum sustainable
yield

An estimate of the largest average annual catch or yield that can be
continuously taken over a long period from a stock under prevailing
ecological and environmental conditions. Since MSY is a long-term
average, it need not be specified annually, but may be reassessed
periodically based on the best scientific information available.

MMPA Marine Mammal Protection Act. See above.

MPA Marine protected areas

MSA Magnuson-Stevens Fishery Conservation and Management Act. See
above.

MSFCMA Magnuson-Stevens Fishery Conservation and Management Act. See
above.

MSY Maximum sustained yield. See above.

National Marine
Fisheries Service

A division of the U.S. Department of Commerce, National Ocean and
Atmospheric Administration (NOAA). NMFES is responsible for

conservation and management of offshore fisheries (and inland salmon).
The NMFES Regional Director is a voting member of the Council.

NGO Nongovernmental organization

NMFES National Marine Fisheries Service. See above.

NMFES NWFEFSC National Marine Fisheries Service Northwest Fisheries Science Center
NMFS NWR National Marine Fisheries Service Northwest Region
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Acronym

Definition

NMFS SWFSC National Marine Fisheries Service Southwest Fisheries Science Center

NMFES SWR National Marine Fisheries Service Southwest Region

NMSA National Marine Sanctuaries Act

NOAA National Oceanic & Atmospheric Administration. The parent agency of
National Marine Fisheries Service.

ODFW Oregon Department of Fish and Wildlife

ONMS Office of National Marine Sanctuaries

Optimum yield The amount of fish that will provide the greatest overall benefit to the
Nation, particularly with respect to food production and recreational
opportunities, and taking into account the protection of marine
ecosystems. The OY is developed on the basis of the Maximum
Sustained Yield from the fishery, taking into account relevant economic,
social, and ecological factors. In the case of overfished fisheries, the OY
provides for rebuilding to a level that is consistent with producing the
Maximum Sustained Yield for the fishery.

0)4 Optimum yield. See above.

Pacific States Marine
Fisheries Commission

The PSMFC is a non-regulatory agency that serves Alaska, California,
Idaho, Oregon and Washington. PSMFC (headquartered in Portland)
provides a communication exchange between the Pacific Fishery
Management Council and the North Pacific Fishery Management
Council, and a mechanism for Federal funding of regional fishery
projects. The PSMFC provides information in the form of data services
for various fisheries.

PaCOOS Pacific Coast Ocean Observing System

PFMC Pacific Fishery Management Council

PNW Pacific Northwest

PSMFC Pacific States Marine Fisheries Commission. See above.

Quota A specified numerical harvest objective, the attainment (or expected
attainment) of which causes closure of the fishery for that species or
species group.

RCA Rockfish Conservation Area (Depends on how it is used)

RFMO Regional Fishery Management Organization
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Acronym Definition
RMP Resource management plan. Covers impacts to listed species from
activities of state and local governments, under section 4(d) of the
Endangered Species Act.
SAFE Stock assessment and fishery evaluation. See below.
SEM Scanning Electron Microscopy

Scientific and Statistical
Committee

An advisory committee of the PFMC made up of scientists and
economists. The Magnuson-Stevens Act requires that each council
maintain an SSC to assist in gathering and analyzing statistical, biological
ecological, economic, social, and other scientific information that is
relevant to the management of Council fisheries.

bl

SS2 Stock Synthesis 2 — Population assessment program.

SSC Scientific and Statistical Committee. See above.

STAR Stock assessment review

STAR Panel Stock Assessment Review Panel. A panel set up to review stock

assessments for particular fisheries. In the past there have been STAR
panels for sablefish, rockfish, squid, and other species.

Stock Assessment and
Fishery Evaluation

A SAFE document is a document prepared by the Council that provides
a summary of the most recent biological condition of species in the
fishery management unit, and the social and economic condition of the
recreational and commercial fishing industries, including the fish
processing sector. It summarizes, on a periodic basis, the best available
information concerning the past, present, and possible future condition
of the stocks and fisheries managed in the FMP.

TIQ

Trawl Individual Quota

Vessel Monitoring
System

A satellite communications system used to monitor fishing activities—
for example, to ensure that vessels stay out of prohibited areas. The
system is based on electronic devices (transceivers), which are installed
onboard vessels. These devices automatically send data to shore-based
“satellite” monitoring system.

WCGOP West Coast Groundfish Observer Program
WCPFC Western and Central Pacific Fisheries Commission
WDFW Washington Department of Fish and Wildlife

WG Working Group
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1.0 INTRODUCTION

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) includes directives to
1) prevent overfishing, 2) rebuild depressed fish stocks to levels of abundance that produce
maximum sustainable yield (MSY), 3) develop standardized reporting methodologies to assess
the amount and type of bycatch, 4) adopt measures that minimize bycatch and bycatch mortality,
to the extent practicable, 5) describe and identify essential fish habitat (EFH), and 6) assess the
impact of human activities, including fishing impacts, on habitat. The MSA also encourages the
participation of the fishing industry in fishery research. Additionally, Standard 8 mandates
consideration of the effects of fishery management measures on communities. These directives
require substantial data collection and research efforts to support Council management of west
coast fisheries.

In January 2007, the Magnuson-Stevens Fishery Conservation and Management Reauthorization
Act of 2006 reauthorized the MSA through fiscal year 2013. The MSA, as amended, retains key
features of the Sustainable Fisheries Act of 1996 while strengthening the Regional Fishery
Management Councils, improving fishery management decision making through improved
processes and an increased role of science, and increasing U.S. leadership in international fishery
management and conservation issues.

Specific to research, data collection, and reporting, the amended MSA added several new
provisions and programs, including:

e A study on the state of science for the integration of ecosystem consideration in fishery
management, MSA Section 406.

e Bycatch Reduction Engineering Program, MSA Section 316.
e Cooperative Research and Management Program, MSA Section 318.
e Deep Sea Coral Research and Technology Program, MSA Section 408.

e A requirement under Regional Fishery Management Council Functions, MSA Section
302(h)(7), that the Council shall,

“(7) develop, in conjunction with the scientific and statistical committee, multi-
year research priorities for fisheries, fisheries interactions, habitats, and other
areas of research that are necessary for management purposes, that shall—

(A) establish priorities for 5-year periods;
(B) be updated as necessary; and

(C) be submitted to the Secretary and the regional science centers of the
National Marine Fisheries Service for their consideration in developing
research priorities and budgets for the region of the Council.”

This report is intended to document and communicate the Council’s research and data needs
through 2013 thereby fulfilling the Council’s responsibilities under MSA Section 302(h)(7).

PFMC RESEARCH AND DATA NEEDS 2008 1 OCTOBER 2008



1.1 Schedule of Document Development and Review

When developing this report, the Council followed the schedule outlined in the recently
approved Council Operating Procedure (COP) 12 (see excerpt below). Council staff and
advisory bodies revised the 2006 Draft Research and Data Needs document throughout the
winter and spring of 2008. Council staff provided a preliminary draft in March 2008 to allow
additional time for advisory bodies and the Council to review the document during this busy time
of the Council management cycle and to provide written comments to the Scientific and
Statistical Committee (SSC) and Council staff. At its June 2008 meeting, the Council adopted a
draft for public review. Comments from the public and the Council advisory bodies were
accepted up to and at the September 2008 Council meeting in Boise, Idaho when the Council
adopted this final document.

EXCERPT FROM COUNCIL OPERATING PROCEDURE 12

Contingent upon its overall workload priorities, the Council will strive to develop and maintain
relevant documents which display and communicate the Council’s research and data needs for
5-year periods using the following schedule of tasks as a standard guide.

Continuous

Year-Round Council staff keeps track of research and data needs as they arise in
various forms throughout the year and, as appropriate, advocates for
efforts to address Council (such advocacy shall not include the lobbying of
Congress).

Five-Year-Update Cycle

April Council staff presents updated research and data document to the
Scientific and Statistical Committee (SSC) and other advisory bodies for
review at the April Council meeting. Advisory bodies provide written
comments to the SSC. (Item is not on Council agenda).

June The SSC presents recommended revisions to the Council. Other advisory
bodies provide comment to the Council. The Council approves draft
documents for public review.

September After reviewing comments from the public and Council advisory entities,
the Council adopts its research and data needs. The document is submitted
to National Marine Fisheries Service (NMFS) West Coast regions and
centers and the states. The final document is also transmitted to West
Coast and National Sea Grant institutions and posted on the Council web

page.
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Early December  Council Chair and staff meet with representatives from NMFS West Coast
regions and centers and Pacific States Marine Fisheries Commission
(PSMFC) to develop a consensus on high priority initiatives needed to
respond to Council needs. Council Chair writes a letter to NMFS to
transmit the conclusions from the meeting.

Out-of-Cycle Modifications to the Needs List

If a situation arises that would benefit from an out-of-cycle modification to the documents, the
Council may announce its intent to modify the research and data needs document outside the
5-year process and make such a modification at its next meeting.

1.2 Document Organization

This document represents a summary of research and data needed by the Council to implement
its responsibilities as defined by the MSA, the Regulatory Flexibility Act, and other pertinent
legislation. The document is largely organized according the Council’s four fishery management
plans (FMPs) with additional sections for economic and social science components and
ecosystem-based fishery management (EBFM) and marine protected area (MPA) issues.
Because each FMP or management component has a unique Council history and its own issues
and data needs, each section is organized in a style best suited for its particular research and data
needs. Where appropriate, these sections address continuing issues and identify important
emerging issues.

The bulleted list below represents the set of general criteria used to identify the highest priority
needs. These criteria were first identified in 2000 and were applied in this most recent exercise
as guiding principles rather than explicitly defined rules for developing research and data needs.

e Projects address long-term fundamental needs of west coast fisheries.

e Projects improve the quality of information, models, and analytical tools used for
biological assessment and management.

e Projects increase the long-run market competitiveness and economic profitability of the
industry.

e Projects contribute to the understanding by decision makers of social and economic
implications in meeting biological and conservation objectives.

e Projects provide data and/or information to meet the requirements of the MSA, the
Regulatory Flexibility Act, and other applicable laws.

1.3 Communication and Coordination

This document has been transmitted to many west coast organizations and agencies to broadly
communicate Council needs and to solicit research support. Groups to be included in the
distribution include the other seven Regional Fishery Management Councils, Headquarters as
well as west coast Regional Offices and Science Centers of National Marine Fisheries Service
(NMFS), west coast states, the Pacific States Marine Fisheries Commission (PSMFC), tribal
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management agencies, the National Ocean Service’s Office of National Marine Sanctuaries
(ONMS), west coast National Marine Sanctuaries (NMS), nongovernmental organizations
(NGOs), Sea Grant, and academic institutions.

In December, as time and workload allow, and as scheduled under COP 12, the “Council Chair
and staff may meet with representatives from NMFS west coast regions and centers and PSMFC
to develop a consensus on high priority initiatives needed to respond to Council needs that would
be conveyed to NMFS. Additionally, the ONMS commented that west coast NMSs share several
research priorities with the Council including the development and use of non-extractive
monitoring surveys and the mapping of benthic habitats. The Council welcomes this type of
collaboration and plans to work with agencies and entities with which the Council shares
research objectives.

PFMC RESEARCH AND DATA NEEDS 2008 4 OCTOBER 2008



2.0 ECOSYSTEM-BASED FISHERIES MANAGEMENT

2.1 Introduction

These suggestions are based on the presumption that EBFM would be an evolutionary process
rather than a revolutionary process. We also suggest that almost any movement towards EBFM
will involve more spatially explicit management, whether through use of MPAS or in recognition
of fine scale stock structure and spatial process affecting recruitment. Field and Francis suggest
three key elements of an ecosystem-based approach:

e Increasing use of short and long term climate and ocean status, trends, and scenarios for
the California Current ecosystem in stock assessments, harvest levels and rebuilding
plans.

e Consideration of trophic interactions among species, both fished and unfished, and the
associated impacts of fishing on trophic dynamics and ecosystem structure and function.

e The increasing application of new management approaches, including spatial
management measures to protect life history characteristics, biodiversity, active spawning
grounds, and complex stock structure.

In November 2006, the SSC and the Habitat Committee held a joint session to begin the task of
reviewing the science of EBFM and the application of EBFM principles in other regions, and to
consider existing and potential future applications of EBFM in Council fishery management. Of
note, the group agreed to a preliminary working definition of EBFM.

“Ecosystem-based fishery management recognizes the physical, biological,
economic and social interactions among the affected components of the ecosystem
and attempts to manage fisheries to achieve a stipulated spectrum of societal
goals, some of which may be in competition.”

The definition was originally developed at a July 2006 panel discussion sponsored by PSMFC
and was presented in an ensuing paper entitled Ecosystem Based Fishery Management: Some
Practical Suggestions®.

Given the broad applicability of ecosystem-based management principles, many of the research
priorities identified in this chapter are reiterative or closely related to FMP-specific
recommendations including salmon ecosystem and habitat needs listed under Section 4.5,
groundfish habitat mapping needs in Section 3.4, forage roles and ecosystem interactions for
coastal pelagic species (CPS) under Section 5.2.1, spatial socioeconomic information for
ecosystem | Section 7.3.3, and habitat-based management, and those for MPAs and EFH under
Chapter 8. To begin moving towards these objectives and explicitly incorporating habitat and
climatic factors in our fishery management models, the following data and research priorities are
suggested:

! Marasco, R.J, Goodman, D., Grimes, C.B., Lawson, P.W., Punt, A.E., Quinn 11, T.J., 2007, Canadian Journal of
Fisheries and Aquatic Sciences, Volume 64, Number 6, 29 June 2007 , pp. 928-939(12)
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2.2 Highest priority Issues:

Identify ecosystem-related objectives at all levels of assessment and management. This
includes stock assessments, habitat analyses, and coastwide and regional ecosystem
status reports.

Identify an approach for evaluating the benefits of various management tools in relation
to achieving EBFM management objectives.

Provide a status of the ecosystem report to the Council annually that includes, but is not
limited to, evaluation of oceanographic condition, analysis of system responses to
management measures, updated habitat mapping or evaluation, observations of
recruitment patterns across species, and changes in trophic dynamics. Also provide the
Council with Condition Reports from the west coast National Marine Sanctuaries.

Identify key physical and biological indicators for prediction of salmon early ocean
survival and groundfish recruitment, as well as other conditions that are directly
applicable to management.

Collection of indices of ecosystem state (on appropriate temporal and spatial scales, e.g.
demarcation points might be Point Conception, Point Afio Nuevo, San Francisco Bay,
Point Reyes, Cape Mendocino, Cape Blanco, Columbia River, Cape Flattery):

o upwelling, El Nifio, Pacific Decadal Oscillation, Sea Surface Temperature, etc.

o0 abundance of key ecosystem process indicators, such as zooplankton and forage
fishes

larval and juvenile fish abundance

total annual production and surplus production

species diversity and other measures of ecological health and integrity

a measure of ocean acidification and its associated impacts on marine resources
and ecosystem structure and function.

O 00O

Estimate total catch for target and non target species and their prey and predators.
Evaluate the effect of fishing on habitat and response of habitat to spatial closures.

Encourage development of probabilistic ecosystem-based models that incorporate
environmental variation and anthropogenic disturbances to establish harvest policies
and enable risk assessment for fishing strategies.

Prioritize these issues according to immediate need and relevance to management, and
develop a comprehensive plan to integrate ecosystem-based processes and information
into all aspects of assessment, monitoring and evaluation.

2.3 Emerging Issues:

Develop an approach for interpreting the values for indicators, including the development
of thresholds, where appropriate.
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e Collect data on distribution and abundance for target and non-target species and their
prey and predators on finer spatial scales, following a prioritization exercise that
identifies target species in greatest need of finer scale assessment and non-target or target
species that may function as indicators of ecosystem condition.

e Estimate total population size of higher level carnivores, including sea birds and marine
mammals and estimate forage needs and foraging efficiencies (to provide an estimate of
not only their food requirements, but the prey density needed for them to acquire these
food resources).

e Provide report on trophic interactions among exploited species and model consequences
of fishing at various levels on predators or prey and/or the changes in biomass that may
be expected due to major shifts in climate, oceanographic parameters such as
acidification, and productivity.

e Use of otolith elemental analysis or genetic fingerprinting to determine origin of benthic
juveniles and formulate hypotheses on larval dispersal and stock structure.
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3.0 GROUNDFISH FISHERY MANAGEMENT PLAN
3.1 Introduction

The focus of this section is on research and data needs to support quantitative stock assessments
of groundfish stocks in the FMP. There is an emphasis on 1) continuation of on-going data
collection programs that support assessments of stocks that have already been assessed, 2)
improving the quality and representativeness of these data collection programs, 3) new survey
and/or sampling techniques to monitor stocks that cannot be surveyed effectively using current
methods, and 4) refining stock assessment methods. Consideration is also given to the objective
of expanding the number of species being assessed, either by focused research on life history
characteristics of unassessed species, expanded data collection, or the development of
assessment methods with lower data requirements.

Achieving strategic objectives will require further planning and coordination with longer time
horizons. A plan is needed for the development of research and data collection projects rather
than a simple list of research and data needs. The plan should include an evaluation of the
availability of assessment data for each species in the FMP, and the adequacy of existing surveys
to monitor stock abundance trends. The plan should include specific projects as well as
mechanisms for coordination and development of an ongoing interagency program for
addressing west coast groundfish research and data needs.

3.2 High Priority Issues

1. Continue to conduct annual comprehensive shelf and slope bottom trawl surveys of west
coast groundfish.

2. Conduct port sampling for species composition and biological samples at levels needed to
support stock assessment and management.

3. Evaluate feasibility of and develop as appropriate alternative survey methodologies for
measuring abundance and distribution of groundfish. Develop a coastwide survey of
rockfish populations in untrawlable areas.

4. Develop methods to assess and manage stocks for which data are not adequate to fit age-
structured assessment models.

5. Develop and implement a coastwide multi-state system for electronic recording of
fishticket information and fishery logbooks in consistent form.

6. Continue the evaluation of optimum yield (OY) control rules, biological reference points,
spawner-recruit relationships and harvest policies used to make decisions about
acceptable biological catch and harvest guideline/OY for groundfish.

7. Evaluate protocols and priorities for biological sampling (lengths and ageing structures)
to ensure that sufficient data are being collected to support existing stock assessments and
proposed new assessments.

8. Derive historical catch estimates which are consistent with the best available information
and also consistent across species.
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9. Establish accessible online databases for all data relevant to groundfish stock
assessments.

10. Conduct a Management Strategy Evaluation to evaluate the current 40-10 harvest control
rule for Pacific whiting.

3.3 Data Issues
3.3.1 Fisheries Monitoring, Data Collection, and Availability of Data

Develop and implement a coastwide multi-state system for electronic recording of fishticket
information and fishery logbooks in consistent form.

An integrated electronic recording system for fishticket and logbook information for the Pacific
coast is not yet in place. There has been some progress towards this goal. A pilot project was
developed by NMFS Northwest Fisheries Science Center (NWFSC) and tested by the California
Department of Fish and Game (CDFG) and one processor in 2004, but this project received no
additional funding. Funds for development of an electronic fishticket system for the west coast
have been allocated to the Northwest Regional Office for distribution to PSMFC as part of a
nationwide NMFS initiative to promote electronic data recording.

This item remains a priority. The present need for real-time estimates of landings and discards is
acute, particularly given the increased emphasis on accountability for inseason management
measures in the revised MSA. The Groundfish Management Team and NMFS track groundfish
catches inseason and attempt to produce close to real-time estimates of landings and discards. An
electronic fishticket system would provide real-time landings data that are more precise with all
the requisite information captured.

Logbooks are used with fishtickets and west coast Groundfish Observer Program (WCGOP) data
to reconcile the total catch by area and determine bycatch rates in association with target species.
Logbook data availability can lag by as much as a year, which delays input data to bycatch
models and the total catch reconciliation process. Electronic logbooks, like electronic
fishtickets, can increase accuracy of critical data needed for good management decision-making.
Logbook programs should be developed for other commercial sectors beyond the limited entry
trawl fishery.

Develop methods, programs, or analytical tools to quantify amount of groundfish discarded by
the various fishing sectors.

WCGOP was established in 2001 to improve estimates of total catch and discard in west coast
fisheries. The program deploys over 40 observers, and collects at-sea data from limited entry
trawl and fixed-gear fleets as well as from open access, nearshore, prawn, and shrimp fleets.
Currently, the coverage objective is to maintain, at minimum, 20 percent coverage of the limited
entry trawl fleet and fixed-gear fleets. WCGOP has made progress in quantifying discard in
trawl fisheries and limited entry fixed-gear fleets; however, observer coverage of open access
fleets is currently being expanded. Improvements are needed in facilitating timely access to the
information and data collected by WCGOP. These improvements are necessary to implement
Council objectives, and are a high priority. This information would enable analyses to identify
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areas or fishing strategies in which available target species might be accessed with focused target
fishing strategies, or within particular regions, with acceptable impacts on overfished species.

Improve Fishery Monitoring and Data Collection.

For reasons already noted, a fully integrated fishery statistics program is a priority for groundfish
management. Data required include fishtickets to census the landed catch, logbooks to document
areas of capture, shoreside sampling to estimate species composition of aggregated landings and
biological traits of target species, and observer program data to document catch discarded at sea.

Estimating discards in the recreational groundfish fishery is increasingly important,
particularly for non-retention species. Additional data are needed on the number and size
of recreational discards.

The bycatch model used to estimate total discards is an empirical model whose
performance should be evaluated on an ongoing basis as more data become available.
Refinements to the bycatch model may be needed if model predictions need
improvement.

Information on the size composition of discards was identified as data needed for the
assessment of sablefish, Dover sole, petrale sole, and English sole. Discards of these
species can be significant and are unlikely to correspond to the default assumption that
discards have the same size composition as retained catch. In some cases, the size
composition of discard provides information about the magnitude of recruiting year
classes.

Use of electronic monitoring of bycatch should be further explored.

Electronic technologies and methods should be explored to improve the pace of data
reporting of observer information as well as fishticket information.

Protocols and priorities for biological sampling (lengths and ageing structures) should be
evaluated to ensure that sufficient data are being collected to support existing stock
assessments and proposed new assessments. Stock Assessment Review (STAR) panels
identified significant information gaps in the age and growth information needed for a
number of assessments developed in 2007. There is a need to optimize the use of
available resources (i.e., port samplers) in a way that provides maximum benefit to stock
assessments.

The accuracy and precision of recreational catch and effort estimates for minor fishing
modes such as beach and bank anglers, private access sites, and night fishing needs to be
investigated.

Recreational fishery impacts could be better estimated with improved understanding of
discard mortality rates, particularly in nearshore waters where the ability to survive
barotrauma or hooking or trapping injuries, may vary among species. There may also be
long-term physiological effects on reproductive output due to capture and release, which
could have stock productivity and management implications. Improved estimates are
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needed of mortality rates of discarded fish in both recreational and commercial fisheries.
If alterative release methods are shown to affect survival, it may be necessary to collect
information on how commonly these methods are used.

e Development of fishery independent time series of catch rates and associated
composition data using fixed sites and volunteer fishermen properly supervised using
standard protocols.

e Cooperative research programs are required under the recently reauthorized MSA and are
playing an increasing role in west coast fishery science and management and could be
utilized to expand data collection as fishing opportunities have decreased and research
needs increased. However, it is critical to design programs and implement the necessary
data evaluations and analyses to ensure that ongoing and future cooperative research
work can be used in fishery management (i.e., fishery models, stock assessments, etc.) on
a timely basis.

3.3.2 Historical Fisheries Data
Reconstruct historical catch histories for groundfish.

Historical catch estimates which are consistent with the best available information and also
consistent across species are needed. Particularly problematic are a general lack of
comprehensive species composition estimates by gear-type and region.

Several of the 2007 assessments have conducted historical commercial and recreational catch
reconstructions. An effort needs to be made to develop a consistent approach to reconstructing
catch histories. The ideal outcome would be a single document or database outlining the best
reconstructed catch histories for each species (c.f. Rogers (2003) that lists foreign catches) with
accompanying uncertainty envelopes. Particular attention should be paid to constructing a
coastwide catch history for rockfish.

The California landing receipts on microfilm back to 1950 should be incorporated into the
landings database.

3.3.3 Survey Data
Continue to conduct annual comprehensive shelf and slope resource surveys.

An annual slope survey conducted by commercial trawlers was initiated by NMFS NWFSC in
1998. In 2003, the slope survey was extended onto the shelf and is now intended to be a
comprehensive annual survey of both shelf and slope groundfish resources along the entire west
coast from the Mexican to Canadian border. This expanded survey supplants the Alaska
Fisheries Science Center’s triennial shelf survey, which was conducted for the final time in 2004.

Resource Assessment Surveys

Given the low estimates of potential yield and the long rebuilding trajectories for many rockfish,
particularly yelloweye rockfish and canary rockfish, there is a particular need to supplement
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existing surveys with means of estimating abundance and biomass trends that have a lesser
impact on resources, and that survey habitat not traditionally indexed by trawl surveys.

Evaluate feasibility of and develop as appropriate alternative survey methodologies for
measuring abundance and distribution of groundfish. In recent years, feasibility studies
or small-scale surveys have been conducted using Autonomous Underwater Vehicles
(AUVs), submersibles, acoustics, towed cameras, light detection and ranging (LIDAR),
hook-and-line gear, and egg and larval sampling. Research should be conducted to
evaluate the comparative costs and utility of these alternative survey methods for
groundfish assessment.

Develop a coastwide survey of rockfish populations and fish-habitat association indices
in untrawlable areas. Fairly low cost non-extractive advanced technologies (i.e., bottom
mapping AUV’s) are currently available. The use of comprehensive non-extractive
methods to assess abundances in areas not well surveyed by the current bottom trawl
survey should be developed and evaluated. Continue to explore an acoustical-optical
survey as an index of groundfish abundance off southern and central California.

The continuation and enhancement of the International Pacific Halibut Commission’s
annual hook-and-line survey as a means to collect yelloweye rockfish data for
consideration in the yelloweye rockfish stock assessments is also a high research priority,
given the truncation of catch per unit of effort (CPUE) time series from targeted longline
and recreational fisheries.

Maintain California Cooperative Oceanic Fisheries Investigations (CalCOFI) surveys and
expand processing of collected samples. Improve survey information for canary and
widow rockfish.

Pilot cooperative industry surveys for canary and widow rockfish hold promise, and
should continue.

Additional attention should be given to evaluating hook-and-line or longline gear for
surveying rockfish populations. The gear is inexpensive, can be standardized across
survey platforms, is deployable on a variety of bottom types, and is suitable for
cooperative research projects with the fishing fleet. Since most rockfish species are not
common and have low productivity, sustainable yields are likely to be low even after
overfished species are rebuilt. Only low cost or self-funding survey methods may be
viable over the long term given the vagaries of state and Federal funding for fisheries
research.

Tagging programs are a potentially useful source of information on stock trends for
nearshore species such as black rockfish. Additional work is needed to develop
quantitative priors for tagging catchability when the tagging program is smaller in scale
than the stock being assessed. Continuation and/or expansion of tagging programs
should consider the scope of the project relative to the area being assessed.

Accurate bottom substrate maps, including trawlable and untrawlable habitat, are critical
to interpretation of survey abundance indices. Efforts should continue to refine habitat
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maps of Pacific coast continental shelf and slope. Many commercial vessels are now
using automated mapping software to augment digital navigation charts with improved
bathymetry and bottom substrate information from echosounders. Cooperative research
projects to access this information should be considered.

Investigate the importance of calendar date and other covariates on catch rates from the
triennial survey and propose adjustments to account for seasonal and other variation in
selectivity/availability.

Develop genetic methods to identify larval fish in plankton samples for accurate species
identification.

Explore use of genetic tags in population size estimation.

3.3.4 Biology and Basic Life History Data

Biological Information Including Fishery and Productivity Parameters

Expand research on the basic life history characteristics of unassessed groundfish. There
is a particular need for research on nearshore groundfish stocks that are targeted by hook-
and-line fisheries and recreational fisheries. Studies should be specifically designed to
estimate basic assessment information, including growth curves, length-weight
relationships, age and length-maturity schedules, and longevity. Identify which species in
the groundfish FMP are lacking this basic information and develop a timetable for
generating this information.

There is a need for focused relatively short-term biological collections to address acute
assessment concerns. An example of this kind of study would be an evaluation of spatial
variability in blue rockfish growth. Similar studies are needed for black rockfish and
bocaccio, and there are other examples.

Current harvest policies for rockfish use female spawning biomass or egg production as a
metric of reproductive output. Recent laboratory research suggests that the larval
survival of black rockfish increases with the age of the spawner, a result that calls into
question the current working assumption. At present it is unclear if this is a general
characteristic of rockfish reproductive biology. Both fieldwork and laboratory studies are
needed to evaluate the importance of maternal age in rockfish reproductive biology.
Analysis is needed to assess the effects on current harvest policies.

Recent genetic research indicates vermillion rockfish and blue rockfish may each
represent two distinct but morphologically similar species. Further genetic studies are
needed to confirm these findings. These genetic studies should be designed to address
management issues, such as differences in spatial distribution, the extent of intermixing,
differences in growth, longevity, and maturation schedules between the two species.
Other species of rockfish should also be studied for genetic structure.

Conduct comprehensive gut analysis of groundfish to determine basic trophic
interactions. Only piecemeal information is currently available. Comprehensive
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information will be essential for developing ecosystem assessments for the California
Current System (CCS).

3.4 Stock Assessment Issues

Stock Assessment Data Reporting Improvements

Identification of research and data needs is a routine part of the groundfish STAR process.
STAR Panels frequently capture these needs in their final reports. The following general data
reporting improvements were reiterated in several of the STAR Panel reports from the 2007
assessment reports. Species-specific recommendations from 2007 reports are contained in
Appendix I.

Establish a meta database of all data relevant to rockfish stock assessments. The database
should include enough detail about the nature and quality of the data that a stock
assessment author can make a well-informed decision on whether it could be useful for
their stock assessment.

Establish accessible online databases for all data relevant to groundfish stock
assessments, so that assessment authors can expeditiously obtain the raw data if required.

Establish a database for historical groundfish catch histories, “best” guesses and estimates
of uncertainty (and processes for updating and revising the database).

Develop a concise set of documents that provide details of common data sources and
methods used for analyzing the data to derive assessment model inputs.

Routinely produce and present supporting documentation for any derived indices which
are included in a stock assessment model (e.g., generalized linear mixed model [GLMM]
derived trawl survey abundance indices).

Stock Assessment Modeling

Develop methods to assess and manage stocks for which data are not adequate to fit age-
structured assessment models. Develop harvest control rules and associated procedures
to calculate acceptable biological catches (ABCs) and optimum yields (OYs) for these
data-poor stocks.

Develop guidance on use of Bayesian priors in stock assessment models. Priors for
survey catchability can be extremely important when the contrast in relative abundance is
not sufficient to produce a reliable model estimate of survey catchability. Examples of
recent assessments with undetermined survey catchability include sablefish, longnose
skate, and longspine thornyhead. A workshop to develop survey catchability priors to
use in stock assessment modeling would promote development of suitable analytical
techniques and bring together appropriate expertise.

Develop and evaluate standard methods for jointly modeling age and length data,
including choice of distribution, age-reading error, initial variance assumptions, and
tuning methods.
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e Evaluate how best to account for and report uncertainty in stock assessments. Explore
alternative approaches to present uncertainty in a way that facilitates informed decision-
making.

e Develop assessment models that appropriately incorporate results from tagging programs
and alternative survey methodologies in stock assessment models.

e Conduct simulation testing to evaluate alternative methods to include environment
variables in stock assessment. Apply cross-validation techniques when selecting
environmental variables to ensure the derived relationships are robust. A full cross-
validation should be carried out that includes the variable selection process.

e Evaluate the effect of MPAs on stock assessment and management of groundfish stocks.

e Continue the evaluation of OY control rules, biological reference points, spawner-recruit
relationships and harvest policies used to make decisions about ABC and harvest
guideline/OY for groundfish. Simulation methods should be used to evaluate the
performance of harvest control rules used to determine OY, and to test alternative
methods for determining Busy and Fysy. Harvest policies should be tested to determine
whether they are robust to decadal-scale environmental variation and directional climate
change.

e Evaluate the statistical properties (i.e., bias, estimability, variance, etc.) of current stock
assessment models used for groundfish. Assessment models for groundfish are complex
with many estimated parameters, yet often the data used to fit these models are sparse and
uncertain.  The reliability of model estimates should be tested using simulation
procedures.

e Conduct field projects and modeling studies to determine which selectivity assumptions
(dome shape vs. asymptotic) are most appropriate for the various groundfish stocks
including lingcod and numerous species of rockfish with age structured assessments.

e Current assessment models treat populations as a single unit. Often there are geographic
differences in biological and fishery characteristics without compelling evidence that
separate stocks exist. Population densities and temporal pattern of fishing mortality also
show geographic differences. Meta-population assessment models should be developed
for linked populations. Simulation studies should be conducted to evaluate the feasibility
of conducting reliable spatially-explicit stock assessments. Such models will be
necessary to assess impacts of spatially-explicit management measures now being used
by the Council, and likely to be used to a greater degree in the future.

e The use of recreational fishery CPUE in stock assessments has increased, particularly for
assessing nearshore species for which there are no other reliable indices of abundance.
Although there have been some recent advances in the analytical methods used to derive
abundance indices from CPUE data, further work is needed to understand the properties
of recreational CPUE data (e.g., method evaluation with simulation data or cross-
validation studies). In particular, the effect of management changes and alternative
fishing opportunities should be evaluated.
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e Many stock assessments utilize artificial boundaries to delineate stocks, in particular
those associated with international boundaries. While such assumptions are difficult to
avoid in many cases, investigations regarding the implications of stock structure and
population connectivity of transboundary resources have been highlighted by review
panels as a key research priority in assessments of blackgill, canary, widow, and
yelloweye rockfish, as well as in past review panels for other species. Investigations such
as genetic methods to provide insights on stock structure, and modeling scenarios that
could consider the implications of transboundary stock structure, remain critically
important research needs.

e Continuation of joint U.S./Canada technical forums, workshops, and research programs is
an important aspect of improving the assessment of transboundary rockfish stocks.

3.5 Habitat Issues

Investigate impact of fishing gear on specific habitats and habitat productivity on the west
coast fishing grounds.

A major effort was made to prepare a comprehensive Environmental Impact Statement (EIS)
analysis for the EFH amendment to the FMP. The EIS analysis was an integrated Geographic
Information System (GIS) analysis that included the first complete substrate map of the Pacific
coast, habitat suitability maps for groundfish species, and maps of fishing impact and habitat
sensitivity. This analysis was a significant achievement, but a notable shortcoming was the lack
of information on fishing impacts specific to Pacific coast habitats. In an extensive literature
review, the EIS identified only two Pacific coast studies. One study was anecdotal®, the other
was an observational study funded by the Monterey Bay NMS and published in 1998°
Estimates of habitat sensitivity to fishing gear impact and habitat recovery were obtained from
studies in other areas.

Field studies are needed on the effects of fishing on benthic habitats on the Pacific coast, where
these studies have not yet been conducted. Studies should be conducted in a variety of bottom
habitat types, using a variety of gear types. Studies should focus on short- and long-term effects
on benthic communities and bio-geological processes and include specific detailed associations
between habitat and the species that rely on them.

3.6 Pacific Whiting Research

The following research needs were identified in the Report of the 2008 U.S./Canada Pacific
Hake (Whiting) Stock Assessment Review (STAR):

2 High, W.L. 1998. Observations of a scientist/diver on fishing technology and fisheries biology. NOAA, NMFS,
AFSC Processed Report 98-01. 47 p.

3 Engel, J. and R. Kvitik. 1998. Effects of Otter Trawling on a Benthic Community in Monterey Bay National
Marine Sanctuary. Conservation Biology, Vol 12, no 6, pp. 1204-1214.
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e A Management Strategy Evaluation approach is recommended to evaluate whether the
current 40-10 harvest control rule is sufficient to produce the management advice
necessary to ensure the sustainable use of the Pacific whiting stock with its dramatically
episodic recruitment. The 40-10 rule assumes that simply reducing catches in a linear
fashion as stock biomass declines will be sufficient to guide the fishery back towards the
target spawning biomass level. However, with the fishery being dependent upon a single
declining cohort, just reducing the catch may achieve the status quo but rebuilding will
not occur without new recruitment.

e The operating model developed for the Management Strategy Evaluation should evaluate
how well the different assessment models recapture true population dynamics. At issue is
whether a simpler model such as Virtual Population Assessment performs better or worse
than a more complex model such as Stock Synthesis 2 (SS2).

e Conduct additional investigations to improve the Pacific whiting acoustic survey.
Evaluate the current acoustic target strength for possible biases, and explore alternative
methods for estimating target strength. Continue to compare spatial distributions of
Pacific whiting across all years and between bottom trawl and acoustic surveys to
estimate changes in catchability/availability across years.

e Female Pacific whiting grow differently than male Pacific whiting and many of the more
influential dynamic processes that operate in the fishery are length-based but are
currently considered from an age-based perspective (for example selectivity). Future
assessment models should explore the need for including both gender- and length-based
selection into the dynamics.

e The inclusion of ageing error was found to be influential on the model fit in the
assessment model. However, issues with ageing still remain. Further ageing error
analyses are required, especially focused on estimating any bias in the ageing. It will be
important to conduct a cross-validation of ageing error from the different laboratories
conducting the ageing. It is especially important to include otoliths that were read by
Alaska Fisheries Science Center (AFSC) staff.

e In light of current acoustic survey information, re-evaluate treatment/adjustment of pre-
1995 acoustic survey data and index values. For example, compare the biomass index
implied by the area covered by the pre-1995 surveys with the total biomass from the full
area covered by the post-1995 surveys. The difference between these two indices has
implications for the magnitude of the survey catchability coefficient prior to 1995.

e There should be further exploration of geographical variations in fish densities and
relationships with average age and the different fisheries, possibly by including spatial
structure into future assessment models.

e There should be exploration of possible environmental effects on recruitment and the
acoustic survey.

e There should be further investigation and resolution of possible under-reporting of
foreign catch.
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4.0 SALMON FISHERY MANAGEMENT PLAN
4.1 Introduction

In previous Research and Data Needs reports, three highest priority research and data needs for
salmon, along with numerous additional high priority needs, were identified. A brief summary
of the three highest priority issues follows:

e There is increased interest in, and use of, mark-selective fisheries as a management tool
to reduce fishery impacts on natural salmon stocks of concern.  Successful
implementation of selective fisheries will require accurate estimates of non-retention
mortalities and more detailed information regarding migration patterns and stock
contributions to fisheries.

e Techniques for Genetic Stock Identification (GSI) have advanced to the point that they
are a potential management tool. With the establishment of the coast-wide genetic
baseline for Chinook, almost 200 stocks can now be identified from a tissue sample.
There is currently intense interest in using these techniques for inseason management of
weak stock impacts.

e Recent expansion of the listings under the Endangered Species Act (ESA), and the new
definition of EFH, expands the Council's concerns with both freshwater and marine
habitat in relation to harvest strategies and conservation. In addition, effects of changing
climate need to be considered. Many of the production-based models currently in use
have unrealistic behaviors at low stock abundance. More realistic models for
management strategy evaluations incorporating dynamic habitats need to be developed.

Research issues and data issues for salmon management are discussed and prioritized in the
following two sections. Other high priority needs associated with hatchery fish and their
interactions with wild stocks are also identified. Emerging issues are concerned with the
integration of GSI methods into fishery management, improved forecasting and modeling of
Klamath River fall Chinook (KRFC), and examination of ecosystem and habitat interactions.

All research and data projects listed in this chapter are considered either “highest priority needs”
or “high priority needs” according to their ability to meet the criteria listed in the introduction to
this report.

4.2 Research Issues
4.2.1 Highest Priority Research Issues

Data and information issues are covered in the next section and Section 4.5 regarding emerging
issues contains additional information on the highest priority research and data needs.

4.2.1.1 Stock ldentification

Advances in GSI, otolith marking, and other techniques may make it feasible to use a variety
of stock identification technologies to assess fishery impacts and migration patterns.
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The increasing necessity for weak-stock management puts a premium on the ability to identify
naturally-reproducing stocks and stocks that contribute to fisheries at low rates. In many
instances, the coded-wire tag (CWT) system alone does not provide the desired level of
information. The Council encourages efforts to integrate a variety of techniques to address this
issue.

Substantial progress has been made on this issue in the past eight years. A coast-wide
microsatellite database for Chinook has been developed. A similar database for coho salmon is
under development, but needs resources to coordinate efforts for the entire coast. Genetic
techniques have improved so that samples can potentially be analyzed within 24-48 hours of
arrival at the laboratory. GSI is being used on an inseason basis in Canada to manage coho
salmon fisheries off the west coast of VVancouver Island. Studies are underway to evaluate the
potential usefulness of real time GSI samples in Chinook management, particularly with KRFC.
There are proposals to develop operational alternatives to time-area management using these
techniques, in combination with existing CWT marking, mass marking, otolith microchemistry,
and other emerging stock identification techniques. These types of studies are now the highest
priority for salmon management.

4.2.1.2 Habitat-based Fisheries Models

The development of probabilistic habitat-based models that incorporate environmental
variation and anthropogenic disturbances to evaluate harvest policies and enable risk
assessment for different fishing strategies is encouraged.

Overfishing definitions are required to relate to a measure of MSY. MSY for salmon is related
to productivity, which varies annually in the freshwater and the marine environments.
Techniques for evaluating productivity, or survival, in freshwater and marine habitats are needed
to set appropriate harvest targets and associated conservation guidelines such as escapement
floors and overfishing definitions.

Various habitat-based models have been developed, but in general they are not being applied to
harvest management. One reason for this is that most of these models are developed to identify
limiting factors and evaluate potential habitat restoration measures. Application to harvest
management would require refined population dynamic components to these models. There is
the potential for using these types of models to evaluate recovery exploitation rates. Other
possible contributions could be improved understanding of climate variability and environmental
influences on survival and stock productivity. Once satisfactory habitat-based models of
population dynamics have been developed, they can be used in management strategy evaluations
to simulate alternate management scenarios. This would be a valuable contribution to harvest
management, but to become useful, substantial development efforts are needed.

4.2.2 High Priority Research Issues

Alternatives to Time-Area Management. The annual planning process for salmon centers on
the crafting of intricate time-area management measures by various groups. The feasibility of
using alternative approaches (e.g., pre-defined decision rules to establish upper limits on fishery
impacts, individual quotas, effort limitation) to reduce risk of error, decrease reliance on
preseason abundance forecasts, improve fishery stability, simplify regulations, and reduce
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management costs needs to be investigated. For instance, the integration of Council preseason
planning processes with the abundance-based coho management frameworks under consideration
by the Pacific Salmon Commission, and by the State of Washington and Western Washington
Treaty Tribes, needs to be developed and evaluated.

Continuous Catch Equations. Because current planning models used by the Council are
constructed using simple linear independent equations, interactions between stocks and fisheries
within a given time step are ignored. This can result in biased estimates of impacts. Research is
needed to investigate the feasibility of recasting the models from discrete to continuous forms,
e.g., competing exponential risk catch equations.

Stock Migration and Distribution. The Council currently employs “single pool” type models
(i.e., ocean fisheries operate simultaneously on the entire cohort) for evaluating alternative
regulatory proposals. Under certain conditions, such models can produce results that are
inconsistent with expectations of biological behavior. For example, if a fishery off Central
California is closed to coho fishing for a given time period, the fish that were saved become
available to fisheries off the Northwest Coast of Washington in the next time period. Research is
needed to determine the feasibility of incorporating explicit migration mechanisms into planning
models. In most cases it is not feasible to rely upon coded-wire tagging of natural stocks,
particularly those in depressed status, to obtain direct information on patterns of distribution and
exploitation. Alternative stock identification technologies should be explored as a means to
collect data necessary for stock assessment purposes. Research is needed to improve our ability
to estimate contributions of natural stocks in ocean fisheries and escapement. Potential research
areas include 1) association studies to determine the degree to which hatchery stocks can be used
to represent the distribution and migration patterns of natural stocks; 2) GSI, DNA, otolith
marking, and scale studies; 3) improved statistical methods and models; and 4) basic research on
stock distribution and migration patterns.

Limiting Factors. Research is needed to identify and quantify those factors in the freshwater
habitat which limit the productivity of salmon stocks. Research should focus on 1) quantifying
relationships between habitat factors and salmon production; 2) measuring the quantity and
quality of these habitat factors on a periodic basis; and 3) evaluating habitat restoration projects
for both short-term and long-term effects. Activities such as water diversions, dams, logging,
road building, agriculture, hydroelectric projects, and development have reduced production
potential by adversely affecting freshwater conditions. Habitat quality and quantity are crucial
for the continued survival of wild stocks.

Explicit Consideration of Uncertainty and Risk. Current planning models employed by the
Council are deterministic. Most aspects of salmon management, such as abundance forecasts
and effort response to regulations, are not known with certainty. Given the increased emphasis
on stock-specific concerns and principles of precautionary management, the Council should
receive information necessary to evaluate the degree of risk associated with the regulations under
consideration. Research is needed to evaluate the accuracy of existing planning models,
characterize the risk to stocks and fisheries of proposed harvest regimes, and to effectively
communicate information on uncertainty for use in the Council’s deliberations.

Coast-wide Models. Currently, at least five models are employed to evaluate impacts of
proposed regulatory alternatives considered by the Council. A single coast-wide Chinook model
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would provide analytical consistency and eliminate the need to reconcile and integrate disparate
results. Additionally, research is needed to determine the feasibility of combining Chinook and
coho into a single model to simplify the tasks of estimating mortalities in fisheries operated
under retention restrictions (e.g., landing ratios or non-retention).

National Standard 1 Compliance. Research is needed on monitoring tools for compliance with
the provisions of the reauthorized MSA relative to National Standard 1 guidelines, such as
annual catch limits, in time for implementation by 2011.

Disease. Research is needed on the effects of disease on the population dynamics of adult and
juvenile salmon, particularly in the Klamath River Basin.

New Forecast and Harvest Models. Develop forecast and harvest models for numerous west
coast salmon stocks including Klamath River spring Chinook, California coastal Chinook,
Oregon coastal Chinook, and Central California coastal coho. This information could then be
used to establish or reevaluate appropriate conservation objectives.

Forecast Precision and Accuracy. Investigate the precision and accuracy of existing and new
abundance forecasts, including examination of forecast models incorporating environmental
variables. Develop estimates of uncertainty for stock assessments and abundance and harvest
models used in fishery management.

4.3 Data Issues
4.3.1 Highest Priority Data Issues

Research issues are covered in the previous section and Section 4.5 contains additional
information on the highest priority research and data needs.

4.3.1.1 Mark-Selective Fisheries

A more accurate assessment of total fishing-related mortality for natural stocks of coho and
Chinook is needed. The ability of existing management models to predict and assess non-catch
mortalities needs to be evaluated and the models modified, if needed.

Fishery management regimes designed to reduce impacts through selective fishing, or non-
retention, depend on the accuracy of estimates of non-catch mortality. In recent years, an
increasing proportion of impacts of Council fisheries on naturally-spawning stocks have been
caused by non-catch mortality as regulations such as landing ratio restrictions and mark-selective
retention have been employed. Research using standardized methodologies (e.g., handling,
holding, reporting, post-mortem autopsies, etc.), is needed to estimate release mortality,
encounter, and drop-off rates associated with gears and techniques that are typically employed in
different areas and fisheries. Special attention needs to be paid to mid-term and long-term
mortality. Fleet profile data (i.e., fishing technique and gear compositions) are needed to
estimate release mortality rates for individual fisheries.

Harvest models have been modified to incorporate non-catch mortality. The selective coho
Fishery Regulation Assessment Model (FRAM) has been approved for Council use but the
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selective Chinook FRAM is still under review. The modified models should work well when
exploitation rates are relatively low, but as selective fisheries become more intense these models
will tend to underestimate total mortality of the unmarked stocks. This problem could be
addressed by using continuous catch equations which would probably require a model of
migration patterns. The harvest models become more sensitive to estimates of non-catch fishing
mortality as the selective fisheries modeled become more intense. Uncertainty and risk need to
be explicitly incorporated into these models as they are developed.

Continue double index tagging (DIT) of all exploitation rate indicator stocks and electronic
sampling for them in all fisheries.

With the advent of mark-selective fisheries that use the adipose fin clip as a mass mark, CWT
and marked groups no longer represent unmarked groups and cannot be used to estimate
exploitation of natural or unmarked stocks in the presence of mark-selective fisheries. DIT
releases have been implemented to address this change in the CWT program. DIT releases
consist of paired tag groups, one marked, and the other unmarked. The relationship between
marked and unmarked groups in a DIT pair provides a means to estimate encounters of the
unmarked group in mark-selective fisheries. The tagged and unmarked fish are released to
provide a representative for natural production.

The use, monitoring, and potential expansion of DIT is a high priority for Council-managed
fisheries, particularly if mark selective fisheries become widespread.

4.3.1.2 Escapement Monitoring

Basic escapement monitoring is essential for many aspects of salmon management including
stock health assessment and forecasting accuracy. Escapement monitoring should be maintained
and expanded where appropriate and data collection should include information on age and sex
composition, mark rates and CWT recovery, and spawning ground carcass enumeration and
sampling. As harvest is constrained, samples size can decrease, resulting in greater uncertainty.
Higher sampling rates can help compensate for this loss.

4.3.2 High Priority Data Issues

Mass Marking. Estimates of mark rates are essential for planning mark-selective fisheries. The
accuracy of mark rates at release needs to be evaluated as well as the variability of mark-induced
mortalities under operational conditions.

Environmental Influences on Survival. Estimates of natural survival and stock distribution in
the estuary and ocean, year-to-year, age-to-age, and life-history variability, and relationships to
measurable parameters of the environment (i.e., temperature, upwelling, etc.) are needed.
Substantial predictive errors in forecasts based on previous year returns and apparent large-scale,
multi-stock fluctuations in abundance suggest important large-scale environmental effects.
Some work has been done for coho but little is known for Chinook. Included in the information
need are long-term and short-term relationships between environmental conditions and
fluctuations in Chinook and coho salmon survival, abundance, and maturation rates.
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Cohort Reconstruction. Develop full cohort reconstruction for all Council-managed Chinook
and coho salmon stock complexes. This would require additional escapement monitoring for
some stocks, notable Rogue River Chinook stocks.

4.4 Interaction of Hatchery and Wild Salmon

In addition to the above high-priority items a number of issues related to hatchery/wild salmon
interactions are of ongoing interest:

Genetics. Determine the extent to which there may be gene flow between hatchery and wild
stocks, and what the likely effect of that gene flow may be on the fitness of wild stocks. A new
genetic technique that is being applied to this problem is parentage-based tagging. If all mating
adults can be captured and genotyped then offspring can be linked to their specific parents. This
has great power for identifying the relative success of various hatchery/wild matings, but is
limited in practice to relatively small systems and systems where all returning adults can be
captured.

Freshwater Ecology. Investigate the ecological effects (competition, predation, displacement)
of hatchery fish on natural production in freshwater. All life stages from spawner to egg to smolt
may be affected.

Estuary Ecology. Migration timing, habitat utilization patterns, competition for food or space,
and predator interactions are areas of interest. Differences between hatchery and natural smolts
in these areas could help address the questions of the importance of density-dependent growth
and survival and potential negative effects of hatchery releases on natural stock production.

Early Ocean Life-history. Points of comparison between hatchery and wild stocks could
include: ocean distribution, migration paths and timing, size and growth, food habits, and
survival rates.

Identification of Hatchery Fish. The presence of hatchery fish may interfere with the accurate
assessment of the status of natural stocks. This problem may be alleviated by the use of mass-
marking, otolith marking, CWTs, genetic marking, or other technologies to estimate the
contribution of hatchery fish to fisheries and natural- spawning populations.

Supplementation. Research is needed to investigate the utility of using artificial propagation to
supplement and rebuild natural stocks. Guidelines for the conduct of supplementation to
preserve genetic diversity and legacy of populations are needed. Special care is needed to ensure
that supplementation programs do not unintentionally jeopardize natural runs.

4.5 Emerging Issues
California Central Valley Fall Chinook Management

Ocean fisheries in 2008 off of Oregon and California are severely constrained due to record low
forecasts for California Central Valley fall Chinook abundance. Only 59,000 Sacramento River
fall Chinook spawners are expected to return in 2008 compared to the objective of 122,000-
180,000; about 88,000 returned in 2007. Reasons for the decline are under investigation and
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further investigation will likely lead to new, high priority research needs in the near future. A
list of focus areas for research was submitted to the Council by CDFG at the March 2008
Council meeting (see Appendix Il) and is being reviewed by NMFS, the Council, the west coast
States, and the Council advisory bodies.

NMFS has convened a scientific work group to consider potential causes of the recent collapse
of the Sacramento River fall Chinook salmon stock, and what may be a broader depression of
salmon productivity for stocks involved in west coast fisheries from the Sacramento River north
to Puget Sound. The approach to investigate the sudden failure of the Sacramento River fall
Chinook stock will be to examine potential factors that could have contributed to the low
survival of the 2004 and 2005 brood years (Appendix II), and attempt to identify possible
causative factors.

The approach on questions of broader salmon productivity depression will be to address the issue
from the perspective of carrying capacity/productivity degradation by suites of anthropogenic
impacts or by climate change effects that have made salmon populations much less resilient and
thus more susceptible to precipitous declines like the one occurring in Sacramento. While ocean
conditions may have been the proximate cause in recent years, current populations are vulnerable
to precipitous decline from any number of factors. Thus restoring the productivity of various
stocks, to the extent feasible, will require a comprehensive approach to address many potential
issues.

At this time, the NMFS work group investigating this salmon decline is reviewing the list of
potential factors and is anticipated to deliver a report at the April 2009 Council meeting. It is
possible that this review and report will result in additional salmon research and data needs of the
highest priority.

Genetic Stock Identification

Several emerging issues are related to the high priority assigned to the implementation of GSI
technologies in weak stock fishery management. Research tasks and products necessary for this
to be successful are:

e Identification of the error structure of GSI samples taken from operating fisheries.

e Development and application of technologies to collect high-resolution at-sea genetic
data and associated information (time, location, and depth of capture, ocean conditions,
scales, etc.).

e Collection of stock-specific distribution patterns on a coast-wide, multi-year basis
analogous to the current CWT data base, but at a higher time-and-space resolution.

e ldentification of stock distribution patterns useful for fisheries management and
appropriate management strategies to take advantage of these distribution patterns.

e Development of pre-season and in-season management models to implement these
management strategies and integrate them with Council management.
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Klamath River Fall Chinook Management

Many research and data needs have been identified through the annual salmon management
cycles and the methodology reviews relative to KRFC. Some of these research needs have been
identified in the past and have recently re-emerged due to current conservation concerns for
KRFC salmon. Research and data needs specific to Klamath River salmon stocks can be found
in the assessment of factors affecting the low natural area spawning escapements of KRFC in
2004-2006, which were less than the spawning conservation objective and placed this stock in
the category of an Overfishing Concern. In June 2008, the Council adopted a rebuilding plan to
achieve KRFC management objectives and end the Overfishing Concern. Action called for in the
rebuilding plan includes changing fishery management objectives, altering hatchery practices,
intensifying research, and making habitat improvements. The supporting documents for these
Council actions are available by contacting the Council office.

e Examine the appropriateness of the September 1 “birth date” for KRFC, and the
sensitivity of the Klamath Ocean Harvest Model (KOHM) to changes in the birth date.

e An experimental design for a test fishery to estimate the relative impacts to KRFC in
fisheries restricted to nearshore areas.

e Review methods for estimating fall fishery impacts in the KOHM in the annual preseason
management process.

Ecosystem and Habitat Issues

Long-term fluctuations in salmon abundance have proven to be difficult to predict and can create
significant instability in the conservation, management, and economics of salmon and salmon
fisheries. A better understanding of marine and freshwater conditions and their impacts on
salmon populations is needed. Recent declines in west coast salmon populations, most notably
Sacramento River fall Chinook, serve as a reminder of the volatility of salmon populations over
time.

Describe environmental variability in the California Current ecosystem on seasonal to decadal
time scales for use in understanding the impact of environmental variability on the distribution
and population structure of salmon. This effort is broadly relevant to other species in the
Council’s FMPs and is closely related to ecosystem research needs identified in Chapter 1.

e Develop tools that describe the environmental state and potential habitat utilization for
near-shore anadromous fish.

e Characterize and map the ocean habitats for anadromous species using data from
satellites and electronic tags.

e Characterize climate variability in the northeast Pacific and its relation to salmon
production.

Pacific Salmon Commission CWT Working Group Report and Action Plan

The Pacific Salmon Commission (PSC) established a CWT Working Group (WG) to develop
recommendations for an action plan to correct deficiencies in data collection and reporting

PFMC RESEARCH AND DATA NEEDS 2008 26 OCTOBER 2008



throughout the CWT system and to improve analysis of CWT recovery data. The WG reviewed
the past performance of the coastwide CWT program, assessed its current status, and developed
guidelines to improve the statistical basis for the future program.

The CWT WG identified tasks that would address the CWT-related recommendations of the
PSC’s CWT Expert Panel Report, which was presented to the Council in March, 2006 and April
2007. The highest priority was to be placed on those tasks that need immediate action.
Accordingly, the initial emphasis was to identify options to address current deficiencies in the
CWT program.

The Council is supportive of the PSC effort and findings and encourages continued work on the
reports research and data recommendations. The full report, “An Action Plan in Response 