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EXECUTIVE SUMMARY

Bycatch—defined as fishery discards, retained incidental catch, and unobserved mortalities
resulting from a direct encounter with fishing gear—has become a central concern of the
commercia and recreational fishing industries, resource managers, scientists, and the public,
both nationally and globally. Bycatch concerns stem from the apparent waste that discards
represent when so many of the world's marine resources either are utilized to their full potential
or are overexploited. These issues apply to fishery resources as well asto marine mammals, sea
turtles, seabirds, and other components of marine ecosystems.

Congress has responded to these concerns by increasing requirements of the Marine Mammal
Protection Act, the Endangered Species Act, and, most recently, the Sustainable Fisheries Act* to
reduce or eliminate bycatch. The Magnuson-Stevens Fisheries Conservation and Management
Act highlighted the need for bycatch management in fishery management plans by requiring that
conservation and management measures shall, to the extent practicable, minimize bycatch and to
the extent that bycatch cannot be avoided, minimize the mortality of such bycatch. Globally, the
United Nations Food and Agriculture Organization’s Code of Conduct for Responsible Fisheries,
to which the United States is a signatory, also emphasi zes bycatch reduction.

The national god of the National Marine Fisheries Service' s bycatch plan activitiesisto
implement conservation and management measures for living marine resources that will
minimize, to the extent practicable, bycatch and the mortality of bycatch that cannot be avoided.
Inherent in this goal is the need to avoid bycatch, rather than create new ways to utilize bycatch.

Responding to these issues and increasing regulatory requirements, in 1992 the U.S. commercial
fishing industriesinitiated a series of workshops to devel op strategies to reduce bycatch and to
increase the industry’ s and the public’ s understanding of bycatch issues. Their
recommendations, as well as those from the recreational fishing and environmental groups and
the public, have prompted the National Marine Fisheries Serviceto prepare this plan, clearly
articulating the agency’ s objectives, priorities, and strategies regarding bycatch. This plan
includes national and regional bycatch objectives, specific recommendations concerning data
collection, evaluation, and management actions necessary to attain the objectives; and an
assessment of the state of knowledge about bycatch in the nation’s marine fisheries. The last of
these isintended to serve as a benchmark for measuring progress in bycatch reduction.

Because there are little data avalable on the retained incidental and unobserved mortality
components of bycatch, the assessment of bycatch focuses on the availability of quantitative
discard estimates from the nation’ s fisheries, the significance of those discards to the health of
fishery and protected stocks, and progress in addressing bycatch issues associated with each of
the fisheries evaluated. Some quantitative information on finfish discards was available for
about half of the species or species groups; the availability of such estimates is disproportionate
among regions of the country and among fisheries within regions.

! The Sustainable Fisheries Act amended the Magnuson Fishery Conservation
Management Act and renamed it the Magnuson-Stevens Fishery Conservation and Management
Act.
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Review of bycatch reduction efforts completed or under way indicates that successful
programs share common characteristics that form the basis for the following seven national
objectivesin this plan:

1. Determinethe magnitude of bycatch and bycatch mortdity.

2. Determine the population, ecosystem, and socio-economic impacts of bycatch and
bycatch mortdity.

3. Determine whether current conservation and management measures minimize bycatch to
the extent practicable and, if not, select measures that will.

4. Implement and monitor sdected bycatch management measures.
5. Improve communications with all stakeholders on bycatch issues.

6. Improve the effectiveness of partnerships with groups and individuals external to the
National Marine Fisheries Service.

7. Coordinate NMFS Activities to effectively implement this plan.
To accomplish these objectives, recommendations are made in the following six areas:

1. bycatch monitoring and data collection programs;
2. research on the population, ecosystem, and socio-economic effects of bycatch;

3. research to increase the selectivity of fishing gear and to increase the survival of fish and
protected species that are inadvertently encountered by fishing gear;

4. incentive programs for fishermen to improve bycatch performance;
5. analysis of the implications of conservation and management measures for bycatch; and

6. exchange of information and development of cooperative management approaches.

Recommended actionsin the six areas range from developing strategies for along-term
integrated scientific goproach to the collection of biological, economic, and social datato
providing information that will help define the benefits and costs associated with managing
bycatch. The plan does not attempt an intraregional needs prioritization. Instead, it suggests a
seven-step decision-making framework to evaluate national and regional bycatch research and
management.

The development of this plan has brought into focus the fact that there is a multifaceted and
complex set of problems associated with bycatch that affects nearly all aspects of fishing
operations. Regionally, the causes and implications of bycatch share some characteristics, but
often differ since the status of exploitation of resources and the way fisheries are prosecuted and
managed can vary substantidly. Bycatch management can be accomplished with awide variety
of measures, depending on the specific characteristics of fisheries. Asaresult, no single
solution to the “bycatch problem” exists. Rather, fishermen, managers, scientists,
conservationists, and other interest groups must work together to craft a balanced approach to
addressing bycatch—one that will promote the sustainability of our nation’s living marine
resources.
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National Perspective



National Overview

National and international interest in the sustainability of marine fisheries has increased over
the last several decades. Public awareness of marine fisheriesissuesin the United States has
become acute since the early 1990s. The perception of commercial and recreational fisheries as
being wasteful of the world’ s limited marine resources is becoming deeply rooted. Nowhereis
this more apparent than when dealing with bycatch, the unintended capture or mortality of living
marine resources as aresult of adirect encounter with fishing gear.

Background

Bycatch occursif afishing method is not perfectly selective or if fishermen have a sufficient
incentive to catch more than will be retained. A fishing method is perfectly selectiveif it results
in the catch and retention only of the desired size, sex, quality, and quantity of target species
without other fishing-related mortality. Very few fishing methods meet this criterion. Bycatchis
asource of fishing mortality because some of the bycatch does not survive.

Bycatch of marine organismsis not limited just to commercid fishing operations. In fact,
bycatch in recreational and subsistence fisheries totals millions of fish each year. Due to the
paucity of information on the amount of bycatch of living marine resourcesfor al the U.S.
fisheries, estimates (e.g., Alverson et al. 1994) may reflect only the order of magnitude of the
discard component of bycatch. Similarly, while thereis growing concern about the ecosystem
impacts of bycatch, thereislittleinformation on the effects of bycatch on the marine ecosystem.

Despite the uncertainty surrounding the absol ute magnitude of the amount of bycatch by U.S.
fisheries, the public, scientists, fisheries managers, the recreational and commercial fishing
industries, and conservation organizations have become increasingly concerned that bycatch
precludes better uses of living marine resources. From an ecologica perspective, scientists are
uncertain about the disruption of marine food chains and species dynamics and the effects on
sustainability of fishery resources and on the functioning of marine ecosystems caused by
bycatch. Finally, there are ethical concerns about bycatch being a potential waste of protein
resources and afailure to fully utilize harvested living marine resources.

Bycatch mortality affects the sustainability of fisheries and the benefits that these resources
provide the nation in two ways. First, it increases the uncertainty concerning total fishing-related
mortality, which in turn makes it more difficult to assess the status of the stocks, to set
appropriate optimum yield and overfishing levels, and to ensure that the optimum yields are
attained and that the overfishing levels are not exceeded. Second, bycatch mortality precludes
some other uses of fishery resources. For example, juvenile fish that are subject to bycatch
mortality cannot contribut directly to the growth of that stock and to future directed catch.

In 1994, the Food and Agriculture Organization (FAO) of the United Nations estimated that
the discard component of bycatch was nearly one-quarter (27 million metric tons) of the total
world catch by commercial fishing operations (Alverson et a. 1994). Until now, a



comprehensive assessment of the amount of bycatch in U.S. fisheries has not been attempted.
While bycatch by combined U.S. commercial, recreational, and subsistence fisheries probably
accounts for asmall percentage of the world’ stotal annual bycatch, the magnitude of the bycatch
of living marine resources may have profound population, ecosystem, and socio-economic effects
on resources managed by the United States and on communities dependent on those resources.

Purpose of the NMFS Bycatch Plan

This bycatch plan isintended to serve as a guide for the National Marine Fisheries Service
(NMFS) and its cooperators — the fishery management councils', states, commissions’, fishing
industry, the conservation community, and other specid interest groups—to current programs
and future efforts to reduce bycatch and bycatch mortality of marineresources. These programs
represent a broad array of research, management, and enforcement activities that include fisheries
covered under U.S. statues and internationd agreements as well as dl marine mammals,
“threatened” and “endangered” species, seabirds, and other living resources of the marine
ecosystem.

This plan is also intended to guide the regional fishery management councils and to provide a
common focus for industry-government bycatch coordination. It provides adynamic and
adaptive framework that anticipates change in program emphasis and priorities as more
information on bycatch becomes available on a fishery-by-fishery basis.

While NMFS s aready involved in reducing bycatch in many of the nation’ s fisheries
through fisheries regulations, gear research, technology transfer workshops, and exploration of
new management techniques, these efforts are not currently coordinated by an overall long-term
strategy. This plan provides a strategy that will lend structure to NMFS' highly diverse national
program of bycatch-related research and management. It will also help NMFS meet bycatch
mandates of the Magnuson-Stevens Act, the Marine Mammal Protection Act, the Endangered
Species Act, and the Migratory Bird Treaty Act, and is essential to meeting the “build sustainable
fisheries’ abjective of in the National Oceanic and Atmospheric Administration’s Strategic Plan
(NOAA 1996).

! Refers to the eight fishery management councils established in 1976 by Congress as
part of the Magnuson Fishery Conservation and Management Act. They are (1) the North
Pacific Fishery Management Council; (2) Western Pacific Fishery Management Council; (3)
Pacific Fishery Management Council; (4) Gulf of Mexico Fishery Management Council; (5)
Caribbean Fishery Management Council; (6) South Atlantic Fishery Management Council; (7)
Mid-Atlantic Fishery Management Council; and (8) New England Fishery Management Council.

2 Refers to the three interstate fisheries commissions established by Congress. They are
the Pacific States Marine Fisheries Commission, the Atlantic States Marine Fisheries
Commission, and the Gulf States Marine Fisheries Commission. The commissions work to
promote and encourage cooperative management of interjurisdictional marine resources.



The Role of NMFS in Addressing Bycatch

As stewards of the nation’ s living marine resources, the National Marine Fisheries Service
and its parent organization, the National Oceanic and Atmospheric Administration, have a
particular responsibility to lead and coordinate the nation’s collaborative effort to reduce bycatch.
NMFS carries out this charge under many laws and Congressional mandates. Most of its
responsibilities that bear on bycaich emanate from three statutes: the Magnuson-Stevens Fishery
Conservation and Management Act (hereafter the Magnuson-Stevens Act), which regulates
fisheries within the U.S. exclusve economic zone; the Endangered Species Act, which protects
species determined to be threatened or endangered; and the Marine Mammal Protection Act (as
amended in 1994), which regulates taking or importing marine mammals. International
conventions and treaties also play a significant role in the national approach to bycatch
management.

National Statutes

The Magnuson-Stevens Act provides for conservation and management of marine fishes
through federal fishery management plans and amendments. The “national standards,” which are
identified in the Act, set standards for management that must be met in each fishery management
plan. These standards are also applied to federal regulations that are implemented under the
Atlantic Coastal Cooperative Fishery Management Act. The 104th Congress included in the
Magnuson-Stevens Act anew national standard to address bycatch as a potential impediment to
maintaining sustainable fisheries. Nationd Standard 9 states. “ Conservation and management
measures shall, to the extent practicable, (A) minimize bycatch and (B) to the extent bycatch
cannot be avoided, minimize the mortality of such bycatch." This standard constitutesthe overall
guidance and direction on bycatch for the nation and was used as the foundation policy in the
development of the NMFS bycatch plan.

The Endangered Species Act (ESA) requires the federal government to protect and conserve
species and populations that are endangered, or threatened with extinction, and to conserve the
ecosystems on which these species depend. Some of these threatened and endangered species,
including seaturtles, some Pacific salmon, marine birds and marine mammals, and some whales
and dolphins, are captured as bycatch in the nation’ s fisheries. Under the ESA’ s protection
process, after a speciesisidentified as threatened or endangered, arecovery plan that outlines
actions to improve the species’ statusis prepared and implemented. Recovery plans for marine
species generally include arequirement to reduce incidental capture of protected speciesin
commercial fishing operations. In some cases, fisheries can be terminated because they impose
mortality rates on protected species that impede the recovery of the listed population. Other
provisions of the ESA ensure that sources of mortality for protected species are identified and
minimized or mitigated through conservation plans.



The Marine Mammal Protection Act (MMPA) seeks to maintain populations of marine
mammals at optimum sustainable levels, principally by reducing the rate of mortality or serious
injury to them. Thisincludes fishing-related mortality and injury. All commercial fishermen are
prohibited from incidentally taking marine mammals without specific federal authorization. The
MMPA requires that NMFS classify each U.S. fishery according to whether there is afrequent
(Category ), occasional (Category I1), or remote (Category I11) likelihood of incidental mortdity
and serious injury to marine mammals. It also establishes take-reduction teams to develop take-
reduction plans for those fisheries with the greatest impact on marine mamma stocks (Category |
and Category I1).

The taking of migratory seabirdsis governed by the Migratory Bird Treaty Act, whichis
administered by the Department of the Interior. Several species, such as the marbled murrelet
and short-tailed albatross (excluding U.S. populations), are listed under the Endangered Species
Act. In cooperation with the Department of the Interior’s U.S. Fish and Wildlife Service, NMFS
monitors and reports the bycatch of seabirds.

International Agreements

Recent United Nations Food and Agriculture Organization (FAQO) agreements to which the
United Statesis a party also specifically identify bycatch reduction asamajor goal. The two
overarching agreements are:

* Code of Conduct for Responsible Fisheries (November 1995). The code requires that
“Management measures should not only ensure the conservation of target species but also of
species belonging to the same ecosystem or associated with or dependent upon the target
species,” and that “ States and users of aquatic ecosystems should minimize waste, catch of
non-target species, both fish and non-fish species, and impacts on associated or dependent
species.”

»  Agreement for the Implementation of the Provisions of the United Nations Convention on the
Law of the Sea of 10 December 1982 Relating to the Conservation and Management of
Straddling Fish Stocks and Highly Migratory Fish Stocks (December 1995). The agreement
contains bycatch management principles for these resources similar to those in the Code of
Conduct.

Many other international agreements and commissions require bycatch management
measures to ensure conservation of transboundary living marine resources. Some of the most
important of these are the Inter-American Tropical Tuna Commission, the Atlantic Tunas
Convention Act, the Convention for the Conservation of Anadromous Stocks in the North
Pecific, the Internationa Pecific Halibut Commission, and the Pacific Salmon Commission. In
some parts of the world longline fishing has been shown to cause significant mortality of seabirds
and is considered to be the most likely cause of the decline of breeding populations for several
species. Severa international resource management and conservation organizations have taken
steps to reduce seabird bycatch, including the FAO’s Committee on Fisheries, the International



Union for the Conservation of Nature, the Commission for the Conservation of Antarctic Marine
Living Resources, and the Commission for the Conservation of Southern Bluefin Tuna.

Input from Constituents

In deve oping this plan, NMFS worked extensively with its partnersin the fishing industry,
the conservation community and the academic community to increase information sharing and to
expand the network of people and institutions that are interested in awell-integrated national
approach to addressing bycatch. Since 1992, numerous workshops, symposia, and reports
established the framework for a constructive dialogue on bycatch management among these
parties (Table 1). One of the striking similarities among all of the conferences and workshopsis
the recognition that effective bycatch management requires collaborative work among these
groups, with each contributing its own talents and strengths.

Table 1. National bycatch workshops, symposia and reports, 1992-1996.

Title Sponsor/Publisher Location Date

National Industry
Bycatch Workshop

Newport, OR February 1992

Win-Win Bycatch National Fisheries Seattle, WA December 1994
Solutionsg/FISH EXPO Conservation Center

New England Bycatch Rhode Island Sea Newport, RI April 1995
Workshop Grant College Program

Solving Bycatch: Alaska Sea Grant Seattle, WA September 1995
Considerations for College Program

Today and Tomorrow

An Industry Workshop Gulf and South Atlantic Atlanta, GA November 1995

Addressing Bycatch
Issues in Southeastern
U.S. Fisheries

Building a Bycatch
Strategy in the North
Pacific: Western
Alaska—A M atter of
Cultural and Community
Surviva

Building a Bycatch
Strategy in the North
Pacific

Market-Based
Incentives to Reduce
Fisheries Bycatch

Foundation

Alaska Fisheries
Development
Foundation

Alaska Fisheries
Development
Foundation

Marine Policy Center
—Woods Hole
Oceanographic
Institute

Western Alaska

Sitka, AK Kodiak, AK

WoodsHole, MA

February 1996

February 1996

February 1996




Outreach Strategy to Center for Marine Washington, D.C. May 1996
Promote a Constructive Conservation

Public Discourse on

Bycatch

The Consequences and American Fisheries Dearborn, M1 August 1996
Management of Society Annual Meeting

Fisheries Bycatch Symposium

Many of the workshops pointed out that thereis a dearth of scientific information to frame
bycatch discussion and, in the absence of information, the issue is frequently driven by
misconceptions, mistrust, and inaccuracies. Each of them made increased data collection one of
its top recommendations; NMFS reached the same conclusion. In assessing the nation’ s bycatch,
the agency recognized that in many fisheries there is simply not enough information to know the
character and magnitude of the bycatch or the population, ecosystem, and socio-economic effects
of that bycatch or its mitigation.

The conferences and workshops also repeatedly stressed that NMFS shoul d avoid adopting a
“top-down” national solution to bycatch. Some fisheries with a significant international
component, such as those for highly migratory species, require anational policy approach based
on input from many stakeholders; for many other fisheries, however, regional expertise may be
the best source of innovative and appropriate bycatch management strategies. Fishermen,
processors, scientists, and managers voiced their concern that a national strategy for bycatch
could remove decision-making authority from the persons best acquainted with the bycatch
issues of a particular region or fishery. NMFS scientists and managers shared this concern, and
the entire approach to the devel opment of the bycatch plan was driven by the recognition that,
while there may be common themes among regions, thereis no single national solution that can
be applied to every fishery in the country. Rather, after identifying some common issues, termed
“national objectives,” the bycatch plan leaves further identification of the issuesto regional
experts.

Terms and Definitions Used in the Bycatch Plan

In developing the bycatch plan, NMFS surveyed the recent literature on bycatch and the
definitions used in each publication. This survey included the Magnuson-Stevens Fishery
Conservation and Management Act; Report of the Technical Consultation on Reduction of
Wastage in Fisheries (FAO 1997); Solving Bycatch: Considerations for Today and Tomorrow
(Alaska Sea Grant College Program 1996); the United Nations Conference on Straddling Fish
Stocks and Highly Migratory Fish Stocks (UN 1995); the Food and Agriculture Organization’s
Code of Conduct for Responsible Fisheries (FAO 1995); the FAO report A Global Assessment of
Fisheries Bycatch and Discards (Alverson et al. 1994); and the Proceedings from the 1992
Industry Bycatch Workshop (McCaughran 1992). The review aso included a more informal
survey of usage of the term bycatch in reports and publications from the government, industry
and conservation sectors.



After careful review of the various definitions of bycatch and associated terms, NM FS
considered the definitions contained in the Magnuson-Stevens Act as the basis for development
of an inclusive definition of bycatch. The Magnuson-Stevens Act defines bycatch as *fish which
are harvested in afishery, but which are not sold or kept for personal use...” To fully meet the
agency’ sresponsibilities, as defined principally by the Magnuson-Stevens Act, the Marine
Mammal Protection act, and the Endangered Species Act, NMFS expanded this definitionin
three ways. First, living marine resources other than “fish” as defined in the Magnuson-Stevens
Act (i.e., marine mammals and seabirds) wereincluded to consider al species taken or
encountered in marine fisheries. Second, retained catch of non-target species was included.
Third, fishing mortality of living marine resources that are not captured, but die after a direct
encounter with fishing gear, were included. Bycatch does not include indirect mortality resulting
from changesto the environment asa result of fishing activity.

The definition of bycatch in this plan is clearly more inclusive than that in the Magnuson-
Stevens Act, but appropriate given NMFS' broad responsibility to conserve the nation’s living
marine resources. The two definitions address different, though complementary, purposes. The
plan’s definition provides a basis for long-term bycatch research, management, and planning for
NMFS. The Magnuson-Stevens Act definition of bycatch will be used in fishery management
plans and implementing regulations to support National Standard 9. However, in assessing and
managing total fishing-related mortality imposed on a stock, fisheries scientists and managers
will likely have to consider components of fishing mortality beyond bycatch as defined in the
Magnuson-Stevens Act. The plan’ sdefinition allows scientists and managers to examine the full
spectrum of total fishing-related mortality within the context of a nationd policy, consistent with
NMFS mission to build sustainable fisheries. Managing the Nation’s Bycatch is meant to be a
strategic document that will assist the agency in meeting its goals not only under the Magnuson-
Stevens Act, but also under the Marine Mammal Protection Act, the Endangered Species Act,
other domestic statutes, and international agreements, including the FAO’s Code of Conduct for
Responsible Fisheries.

A more expansive definition of bycatch is consistent with the terminology used in the
International Council for the Exploration of the Seas (ICES) and that used in Alverson and
Hughes (1996), which emphasizes the additive nature of various sources of fishing-related
mortalities. The 1992 National Industry Bycatch Workshop, one of the earliest forato explore
bycatch issues, included both discards and retained incidental catch in its definition of bycatch
(McCaughran 1992). This approach is aso consistent with the work of Alverson et al. (1994),
the FAO's Code of Conduct for Responsible Fisheries, and the United Nations Conference on
Straddling Fish Stocks and Highly Migratory Fish Stocks. Retained incidental catch isalso
included as bycatch in current federal fishery regulations, such as those implementing the fishery
management plans for the Bering Sea/Aleutian Islands groundfish fishery, the Gulf of Alaska
groundfish fishery, and the Pacific Coast groundfish fishery. The definition in this plan
recognizes that, particularly in a multispecies fishery, target catch is not a static concept, but may
change by fishing season, day, or even set. The FAO’s Report of the Technical Consultation on
Reduction of Wastage in Fisheries also recognized the dynamic nature of target catch, but
recommended that the term bycatch be used as a generic term to describe that portion of the catch
made up of nontarget species or species assemblages.



The following definitions are used in this plan. A glossary of terms may be found at the end
of this document. Throughout the document the use of the term mortality refers to numbers or an
amount, rather than arate. These definitions can be used as a basis to account for the impact of
fishing operations on living marine resources. Information on al components of total-fishing-
related mortality, including bycatch, is essential for obtaining a comprehensive view of the status
of species or assemblage of species.

Bycatch Terms Definitions

Bycatch Discarded catch of any living marine resource plus retained
incidental catch and unobserved mortality due to a direct
encounter with fishing gear.

Discarded catch Living marine resources discarded whole at sea or
elsewhere, including those released alive.

Incidental catch Catch that is not part of the targeted catch. Thisincludes
retained nontargeted catch and discarded catch. Examples
are finfish catch in shrimp fishery that may be sold or kept
for personal use, juvenile pollock catch that now must be
retained in the Alaska pollock fishery, and seabird catch in
the Pacific longline tuna/swordfish fishery that must be
discarded.

Target catch Catch of aspecies, aparticular size or sex, or an
assemblage of speciesthat isprimarily sought in afishery,
such as shrimp in a shrimp fishery or mature female fish in
aroefishery. The definition of targeted catch within a
fishery is not static, for example in amulti speciesfishery,
the mix of species targeted and caught may be quite
variable and may change over time.

Total catch Retained catch plus discarded catch.
Landings Portion of the total catch that is brought ashore.

Total fishing-related mortality Mortality of living marine resources due to a direct
encounter with fishing gear.

Bycatch mortality All mortality of living marine resources associaed with
discarded catch plus unobserved mortdity.

Unobserved mortality Mortality of living marine resources due to a direct
encounter with fishing gear that does not result in the
capture of that species by afisherman. Thisincludes
mortality due to lost or discarded fishing gear, aswell as
live releases that subsequently die.



Regulatory discards

Discretionary discards

Prohibited species

Protected species

Living marine resources

Catch that is required by regulation to be discarded.

Catch that is discarded because of undesirable species, size,
sex, or qudlity, or for other reasons, induding economic
discards as defined in the Magnuson-Stevens Act.

A species for which retention is prohibited in aspecific
fishery.

Any species tha is subject to special conservation and
management measures (e.g., Marine Mammal Protection
Act, Endangered Species Act, and Migratory Bird Treaty
Act).

Any animal or plant lifethat spends part of itslifein
coastal or ocean waters.
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Common Issues and Needs Among Regions

While bycatch management will largely take place at the regional and fishery levels, many
bycatch issues are common to several fisheries or regions. Among them are considerations of
bycatch as a component of stock assessment, bycatch of protected and regulated species, the
economic implications of bycach, and the need for monitoring programs. This chapter discusses
some of the issues and needsthat are common to many or all NMFSregions. Although these
issues may manifest themselves differently and in unique combinations in various fisheries,
consideration of their commonality may lead to more innovetive and better coordinated bycatch
management. The second section of this document is devoted to specific regional bycatch issues
and needs.

Bycatch as a Component of Stock Assessment

Bycatch mortality can account for a substantial portion of total annual deaths of fishery
resources and protected species in some fisheries. In the case of fishery resources, a fundamental
question is, How important is it to include bycatch information in the assessment of the status of
fishery resources?

Bycach data are expensive to collect, and sampling rates may be substantially lower than for
corresponding landings of a species, thus potentialy mixing imprecise data with more precise
data. Thereis growing concern among some researchers that unobserved mortality due to
encounters with fishing gear that do not result in capture may contribute significantly—and in yet
unknown guantities—to total fishing mortality and to the status of stocks. Where appropriate,
research programs are needed to collect data on the potential effects of gear on fish populations
and survivability of fish that encounter fishing gear without being captured. When a bycatch
species is discarded, some individuals may be uninjured and survive, while others either are
mortally wounded or dead. The survival rate of bycatch ranges from 0 to 100% and depends on
the nature of the fishery, the gear interaction, actions that fishermen may take to increase
survival, and the bycatch species. The case for including bycatch data in assessments must
justify the expense and effort necessary for their accurate collection (Alverson et al. 1994).

Theinclusion of fishery bycatch datain standard stock assessment cal culations can
sometimes drastically alter perceptions of the status of exploitation of stocks and the balance of
yields accruing from changes in regulations (Saila 1983, ICES 1986). The most important
considerations are the rates of discard mortdity (proportion of the stock removed each year
represented by the discards), and the age groups comprising discarded catch. Unobserved
mortality due to encounters with fishing gear that do not result in capture are also potentially
important. Analytical stock assessments generally include a retrospective aspect and a
prediction. Bycatch may have variable effects on both the retrospective and predictive parts.

Retrospective assessments combine time-series estimates of catch-at-age (or size) with

relative indices of abundance from fishery-dependent (e.g., catch per unit of effort (CPUE)) or
fishery-independent research vessel sampling. Results of these calculations are time trends in
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stock size and fishing mortality rates. Failure to include al components of the catch (landings
and bycatch) may have important implications for the results. If bycatch isprimarily juvenile
fish, then failureto account for them adequately will result in underestimates of fishing mortdity
on these age groups. Underestimating young fish bycatch may have significant consequences for
the calculation of stock abundance and biomass at older ages. The overall fit of assessment
models may improve if bycatch of young fish isincluded, particularly if they result in significant
mortality rates for these age groups. Inclusion of bycatch of adult fish will have a positive effect
on estimates of stock biomass, on estimates of biological reference points, and, to alesser extent,
on estimates of recruitment and age structure of the population.

Bycach must be treated consistently in dl phases of the assessment process. For example,
the estimation of higher recruitment levels owing to the inclusion of young fish bycatch would be
partially offset by higher fishing mortality rates on these ages, sometimes resulting in equivalent
stock sizesat older ages. The net result would produce the same overdl fishery yieldsin short-
term predictions. Additionally, assessments must consider potential biases in bycatch estimates
based on observer sampling, owing to the selection of vessels and trips to sample, and an
“observer effect”* on fishing practices.

The importance of bycatch to fishery predictions depends very much on the types of
predictions being made, the assumptions of bycatch proportions over time (constant or variable),
and the exploitation patterns a age (fraction of each age group selected by the gear). In the case
of asimple year-ahead total annual catch forecast, assuming constant exploitation pattern and age
distribution of bycatch, the incluson of the small-fish component does not affect yidd
predictions. If, however, the bycatch proportions are variable from year to year, but are
predictable, then bycatch will have a moderate impact on predicted yields. Long-term
predictions, such as equilibrium yield per recruit, are the most sensitive to inclusion of bycatch in
the assessment. When variable recruitment is combined with changing exploitation patterns
(e.g., when predicting the yields associated with a change in mesh size), the results may be
particularly sensitive to the inclusion of bycatch data, even when bycatch is a constant proportion
of the catch by age group.

Inclusion of bycatch in assessments may also be critical to the evaluation of the balance of
yields accruing to fisheries that share target species (Laurec et al. 1991). For example, the
bycatch species in one fishery may be the target species of another fishery. By including bycatch
in stock assessments, the full impact on yields of all fisheries may be evaluated s multaneously.

Bycatch of Protected and Regulated Species

The bycatch of seabirds, marine mammals, and endangered species by commercial fishing
operations and recreational anglers can have serious impacts on the populations of these animals.

! The “observer effect” refers to a situation in which the fishing practices of a vessel
differ in some significant way when an observer is aboard. When this occurs, the observer-
collected data are not representative of the fishery as a whole.
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Additionally, fishery management regulations frequently require the discard of some fish species.
Various creative approaches have been used to develop ways to reduce these effects on living
marine reources.

Seabird Bycatch

In the United States, seabird bycatch has been documented by fishery observer programsin
severd fisheries: New England sink gill-net fisheries, Pacific (Hawaii) tuna and swordfish
longline fisheries, Pacific (Puget Sound) salmon gil- net and purse-seine fisheries, and Alaska
groundfish longline fisheries. Seabirds aso occur as bycaich in recreational fisheries. Numerous
regional interagency efforts (state, federa and international) are underway to address the seabird
bycatch problems. These efforts include seabird data collection by observers, gear research to
identify and test the effectiveness of seabird avoidance measures, industry outreach and
education on how to reduce fishery interactions with seabirds, regul atory requirements for
seabird avoidance measures, and analyses to address questions about the effects of various levels
of take on the popul ations of some seabird species.

The North Pacific Fishery Management Council adopted seabird bycatch-reduction measures
for itslongline fisheries in the Bering Seaand Gulf of Alaskain 1997. Measures will be
implemented in the Alaskan halibut fisheriesin early 1998, and are currently under consideration
for the Hawaiian longline fisheries.

The United States has taken an active role in international efforts to reduce seabird bycatch.
At the 1997 FAO Committee on Fisheries meeting the United States proposed that FAO organize
an expert technical workgroup to develop guidelines for an international plan of action to reduce
seabird bycatch.

Marine Mammal and Endangered Species Bycatch

The Marine Mammal Protection Act (MMPA) requires reduction—approaching zero
mortality rates—in the bycatch of marine mammals. Dolphin bycatch in the purse seine fisheries
for tunain the Eastern Tropical Pacific provided the impetus for passage of the MMPA in 1972,
and bycatch reduction in that area continues to be a driving issue behind MM PA amendments.
Recent amendments to the MM PA required the establishment of collaborative take-reduction
teams (TRTs) made up of individuals who represent the span of interests affected by the
strategies to reduce marine mammal takes. The teams are broad-based: membership includes
commercia and recreational fishing industries, fishery management councils, interstate
commissions, academic and scientific organizations, state officials, environmental groups, Native
Alaskans or other Native American interests if appropriate, and NMFS representatives.

TRTs are charged with developing both short- and long-term take reduction plans and
strategies for marine mammal stocks. Theimmediate goal of atake reduction plan isto reduce,
within six months of its implementation, the incidental take of marine mammals below the level
that impedes the stock’ s ability to reach or maintain its optimum sustainable population. The
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long-term goal of atake reduction plan isto reduce, within five years of its implementation, the
incidental take of marine mammals to insignificant levels approaching zero mortality and serious
injury rates.

To date, five TRTs have been established: (1) the Gulf of Maine Harbor Porpoise TRT, (2)
the Pacific Offshore Cetacean TRT, (3) the Atlantic Offshore Cetacean TRT, (4) the Atlantic
LargeWhale TRT, and (5) the Mid-Atlantic Coastal Gill Net TRT.

The Endangered Species Act (ESA) requires the federal government to establish reasonable
and prudent measures that do not jeopardize the existence of threatened or endangered species.
Section 7 of the ESA requiresthat al federal agencies consult with NMFS regarding measures
that can be taken to reduce impacts on endangered and threatened marine species. NMFS own
actions, such as the issuance of fishery management regulations, also fal under this requirement.
NMFS is engaged in ongoing consultations to establish measures for takes of endangered species
that are likely to occur as bycatch in marine fisheries, such as selected species of Pacific salmon,
harbor porpoise, monk seals, marbled murrelet, Steller sealions, and seaturtles.

Regulatory Discards

Management regulations in many fisheries require the discard of fish under quota, time/area,
minimum size, bag limit, or trip limit restrictions. In some multispecies fisheries, fishing can
continue on some species after the total alowable caich (TAC) has been reached for others. This
can result in increased discards of the species for which the TAC has been reached.

An extreme example of the impacts of regulatory discards on afishery is the closure of the
Alaska groundfish fishery when the bycatch limit for halibut is reached. Other examples of
regulatory bycatch include trip limits for haddock in the Northeast, minimum-size limits for
Atlantic swordfish, trip limits in the Northwest groundfish fishery for the Dover sole complex,
size limits and quotas for red snapper in the Gulf of Mexico, and high-grading induced by bag
limits for many speciesin recreationd fisheries.

A Conceptual Approach to the Bycatch Problem

The Magnuson-Stevens Act states that “ Conservation and management measures shall, to the
extent practicable, (A) minimize bycatch and, (B) to the extent that bycatch cannot be avoided,
minimize the mortality of such bycatch.” Therefore, compared to the MMPA which includes
clearly stated short- and long-term goals to reduce the mortality of and serious injuries to marine
mammals in commercial fisheries, the Magnuson-Stevens Act provides NMFS and the regional
fishery management councils with more discretion in determining the extent to which bycatch
mortality will be decreased. However, the two acts provide comparable discretion in
determining which conservation and management measures will be used to meet their bycatch
reduction mandates. The effective use of that discretion requires an understanding of the nature
and source of the multidimensonal bycatch problem.
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In this section, a conceptual framework is used to explore the nature and source of the
problem. Appendix B contains a more complete exploration, conclusions and empirica
assessments. The assessments, in the form of three case studies, are used to reinforce some of
the conclusions, from the conceptual framework and to identify some of the types of information
required to address the bycatch issues. One way to frame the bycatch issue is to answer the
following five questions. What is bycatch? Why does bycatch occur? When is bycatch a
problem? What is the appropriate level of bycatch mortality? Why is there often excessive
bycatch mortality?

What Is Bycatch?

For the purposes of this plan, bycatch is defined as fishery discards, retained incidental catch,
and unobserved mortalities resulting from direct encounters with fishing gear. Bycatch mortality
is bycatch minus the discards that survive the rigors of being caught and released or those
encountering fishing gear without capture.

Why Does Bycatch Occur?

Bycatch occurs if the fishing method used is not perfectly selective. A fishing method is
perfectly selectiveif it resultsin the catch of exactly the desired size, sex, quality, and quantity of
the target species, without causing other fishing-related mortality. Although bycatch rates often
can be decreased by changing fishing methods, very few fishing methods are perfectly selective.
In acommercial or subsistence fishery, bycatch mortality is a by-product of catching fish that are
retained. In arecreational fishery, bycatch mortality is a byproduct either of catching fish that
areretained or of catching and releasing fish.

When Is Bycatch a Problem?

Bycatch is a management problem if alack of information on the leve of bycatch increases
substantidly the uncertainty concerning total fishing mortality, or if it precludes a use that would
provide greater overall net benefit to the nation. The precluded usesinclude: (1) later harvest as
target catch in the same or in a different commercial, recreational or subsistence fishery; (2) later
harvest as bycatch in another fishery; (3) remaining in the seato contribute to the ecosystem; and
(4) being available for viewing or other nonconsumptive uses. If bycatch mortality could be
reduced without either decreasing the benefit of the harvest or increasing the cost of operating in
afishery, it would not be a contentious management problem. It would simply be eliminated.

In the case of the bycatch of dolphinsin the Eastern Tropical Pacific tuna fishery, Congress
acted to ensure that dolphin bycatch mortality would be reduced to an insignificant level. This
action reflectsan implicit determination by Congress that the benefit to the nation of this
reduction, principally in terms of ecosystem and nonconsumptive uses, would exceed the costs
that it would impose on the U.S. tunafleet and U.S. tuna processors and consumers.
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In situations where an overfished stock is rebuilding (i.e., populations are increasing),
management restrictions such as minimum size limits can result in increased bycatch mortality.

What Is the Appropriate Level of Bycatch Mortality?

From a national perspective, excessive bycatch mortdity existsin afishery if afurther
reduction in mortality would increase the overall net benefit of that fishery to the nation through
alternative uses of or reductions in the bycatch of species, as was the case with dolphinsin the
Eastern Tropicd Pacific tunafishery. When reduction in bycatich mortdity is practicable, excess
bycatch mortality is awasteful use of living marine resources. In many fisheries, it may be
possible but not practicable to eliminate al bycatch and bycatch mortality.

Bycatch reduction can have desirable and undesirable effects for the individual fishermen
who reduce their bycatch mortality and for the nation as awhole. The effects include the
following: (1) changesin the bycatch mortality of the species for which areduction is the
objective; (2) changes in population struture of the bycatch species; (3) ecological effects due to
changes in the bycatch of that species; (4) changes in the bycatch of other species of fish and the
resulting population and ecosystem effects; (5) changesin the incidental catch of marine
mammal s and birds and the resulting population and ecosystem effects; (6) changes in fishing,
processing, disposal, and marketing costs; (7) changes in the economic, socid, or cultural value
of fishing activities and nonconsumptive uses of fishery resources; (8) changesin the
effectiveness and cost of research, management, enforcement, and information exchange
programs; and (9) the distributional effects of the preceding types of effects.

Examples of changes that would tend to increase the extent to which it is practicableto
reduce bycatch mortality include the following: (1) the development of lower-cost methods
either of avoiding bycatch or of increasing the survival rates of discarded catch; (2) changesin
biologicad or oceanographic conditions that make it easer to avoid bycatch; (3) changesin
market conditions, in population and ecosystem conditions, or in fishery regulations tha increase
the value of the uses of living marine resources made possible by areduction in bycatch
mortality; (4) changesin fishery regulations that encourage the development and use of lower-
cost methods to decrease bycatch mortality; and (5) a change in the current, largely open access,
management paradigm to a rights-based system.

Because neither the extent to which it is practicabl e to reduce bycatch nor the best methods
for reducing bycatch mortality are static, thereis a periodic need to evaluate the merits of
existing and alternative conservation and management measures to reduce bycatch. The
evaluation should be in terms of whether the population, ecosystem, social, and economic effects
have increased or are expected to increase net benefit to the nation. The conservation measures
should not be evaluated only in terms of their effects on the levels of bycatch. A mix of
guantitative and qualitative analyses often will be appropriate for such evaluations.
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Why Is There Often Excessive Bycatch Mortality?

A common response to this quegtion is that greed or lack of concern by fishermen resultsin
excessive bycach mortdity. This line of reasoning ignores the decision-making environment in
which individual commercial, recreational, and subsistence fishermen find themselves. Bycatch
mortality results from the fishing practices that are based on prevailing regulaory and economic
circumstances and personal preferences. Thus, decisions made by individual fishermen and
fishery managers are interdependent and jointly determine the levels of bycatch mortality.
Collectively these decisions can result in excess bycatch mortality if the information fishermen
(and processors) have understates the overall net benefit to the nation of areduction in bycatch
mortality, or if fishermen are not provided sufficient incentives to consider fully the expected
overall net benefit of areduction in bycatch mortality. High levels of bycatch mortality may be
exacerbated by atempts to balance competing management objectives. For instance, in the West
Coast groundfish fishery, extending the harvest of a species over an entire year has long been an
objective, but as this requires trip limits, bycatch also may increase.

With respect to the lack of appropriate incentives, the most fundamental problem istha most
fishery management regimes do not create clearly defined and enforceable property rights for
fish in the sea, which would allow the market mechanism to be used to allocate fish among
fishermen and among competing uses. Instead, fish are dlocated to fishermen on afirst-come-
first-served basis—that is, the race for fish is used as the dlocation mechanism. This means that
individual fishermen do not pay for the fish and other living marine resources they use.
Therefore, fishermen have an incentive to use too much fish as bycatch, just as they each would
have an incentive to use too much fuel if fuel werefree to them or grossly underpriced.

The other undesirabl e effects of this allocation mechanism often include overfished stocks,
overcapitalization, boom and bust fisheries, and hazardous fishing practices. Management
actions that have been taken to address some of these other symptoms of a flawed allocation
mechanism often have increased further the incentive for fishermen to use fish as bycatch. For
example, bycatch mortality often has been increased by species-specific trip limitsin
multispecies fisheries, inconsistent mesh size and minimum fish size regulations, trap limits, and
total allowable catches (TACs) that decrease season lengths and increase the intensity of
fisheries. Also, the strategy of treating the symptoms of bycatch and related management
problems rather than eliminating the cause has resulted in a need to constantly change
conservation and management measures. |n many cases this has prevented more substantive
progress in dealing with the bycatch problem.

Compliance with regulations is an important factor in determining whether a set of
regulations designed, at least in part, to reduce bycatch mortdity will be effective in doing so and
will increase the net benefit to the nation. Involving fishermen in the development and
implementation of fishery regulations can have a substantial positive effect on compliance. It
Increases the ownership fishermen have in the regulations and results in regulations based more
on the specialized knowledge of fishermen to find ways to reduce bycatch mortality.
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The quality of decisions made by fishery policymakers and managers also depends on the
information that is available to them and their decision-making process. Increasing the
availability of information that would decrease the uncertainty concerning the biological
productivity of stocks of fish, the impacts of fishing activities on living marine resources, and the
economic and social impacts of alternative management policies would allow for better decision-
making. The value of afishery can be increased by public review and a clear identification of the
objectives for amanagement policy. Greater public involvement increases the need to ensure
that public opinion is based on the best available science and that scientific information is
portrayed accurately.

Adequacy of Monitoring Programs

Generally, the first step in addressing any bycatch concern in afishery isto identify and
quantify the magnitude of the bycatch. Ideally, this would include a long-term collection of
reliable, scientifically valid data that provide both fishery-specific and species-specific estimates
of the spatial and temporal variabilitiesin bycatch. A general recognition exists that at-sea
discards account for alarge portion of overall bycatch mortality. Asaresult, conventional
methods for shoreside collection of fishery data are unable to provide adequate information about
total discards or other sources of bycatch mortality.

Numerous approaches have been employed by the National Marine Fisheries Service to
collect catch and bycatch data. These approaches include self-reporting through logbooks, fish
tickets, or industry surveys; port sampling; quantitative modeling to estimate “missing” mortality
that could be assumed as a bycatch impact; and at-sea or shoreside observer programs.

Various arrangements for collecting observer data have been implemented or considered by
NMFS. Theseinclude alternative organizational structures ranging from fully federally funded
programs (e.g., MMPA observer programs) to programs wherein industry fees pay for contracted
observer services (e.g., North Pacific Fisheries Research Plan). Observer programs and their
objectives can differ significantly with respect to levels and costs of adequate observer coverage,
dataintegrity, agency control over data quality, conflict-of-interest issues, agency responseto
observer compensation or harassment issues, and the ability of a program to retain experienced,
high quaity observers. Due to the labor-intensive and high-cost nature of observer programs,
there is a need to explore alternative data collection programs, such as electronic surveillance and
video observation techniques.

The goals of any bycatch monitoring program should be to determine the species composition
of catch, quantify the magnitude of discard mortality, and evaluate the effectiveness of
established regul atory measures to reduce the bycatch. These goal s are important to gaining a
basic understanding of fishery resources and stock dynamics. They are also fundamental to
forging cooperative institutional relationships with the fishing industry and other stakeholders.

The most effective means to meet thisgoal will vary among fisheries. Two of the most
common monitoring methods are logbooks and at-sea observers. A logbook program may have
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less control over the quality of the information provided than does an observer program.
However, observer programs may have difficulties adequately monitoring some catch
parameters, given statistical questions associated with limits on catch sampling aswell as with
the desired use of observer data for various estimations of catch or bycatch. The choice of an
appropriate monitoring program must be determined by NMFS regional and national
administrators in consultation with regional councils and industry members.

If an observer program is determined to be the best choice for monitoring afishery, theinitial
step in establishing the program is to determine which fisheries need to be observed. The
ranking of fisheries for this purpose should be based on avalue that reflects both the potential
magnitude of the bycatch problem and the expected net benefits from the program in terms of
addressing the bycatch problem. The next steps are to statistically determine the level of
coverage needed in each fishery, as well as establish statistically valid sampling protocols and
data collection techniques necessary to characterize the bycatch and quantify each of the
important bycatch species. Once the required funding and staff resources have been identified
and met and the observer program is under way, the observer data should be statistically analyzed
to determineits precision. If necessary, the sampling protocol should be changed to improve the
data's precision and reduce bias within the samples.

Oncetheinitial goals of either an at-seaobserver program or other information collection
program have been met, and the bycatch has been effectively characterized and quantified,
fishery managers, in concert with affected constituency groups, should determine the most
effective method to minimize the bycatch levelsin their fishery. Established information
collection programs must be maintained following the introduction of these management
measures to determine their effectiveness in reducing bycatch and to document any unusual
changesin thefishery. Thisisespecially important, given the spatial and temporal variability of
bycatch. Without this final step in the information collection program, the bycatch issues
initially documented by observer data or other sources of information will remain unresolved
within the fishery.
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National Bycatch Assessment

In developing this plan, NMFS staff familiar with data sources and fisheries for the
Northeast, Atlantic highly migratory pelagic species, Southeast, Western Pacific and pelagic,
Pacific Coast, and Alaskareviewed and summarized fishery catch and discards. The purpose
was to obtain a sense of what is known about the causes and effect of discardsin the nation’s
fisheries, and to create a focus for devel oping agency objectives and strategies.

This assesament represents an attempt to systematically assemble and subjectively catagorize
bycatch information from each of the nation’s fisheries. Thisisafirst step in a processthat is
intended to establish a dynamic daabase on bycatch. Throughout this assessment analyses were
conducted only on the discard component of bycatch; information on other components of
bycatch is not available for most fisheries. The following discussion focuses on the discard
component of bycatch.

Methods for estimating the magnitude and impact of incidentd catch arerelaively
undevel oped, compared to those for estimating the magnitude and impact of discards from
directed commercial and recregtional fisheries. Data contained in the National Assessment
bycatch matrix and analyses of those data, combined with regional perspectives devel oped by
members of the bycatch team and solicited public comment, represent the raw materials from
which specific goals, objectives, and recommendations contained in this plan were devel oped.

Evaluation of Information on Discards and Discard Management

Bycatch data collection programs are in different stages of development nationwide.
However, considerable information is available concerning the magnitude, causes, and
significance of marine fishery discards in some fisheries, particularly in Alaskaand for protected
species. Regionally, mandated monitoring programs for protected species or fishery resources
have been assessed through industry- or government-funded observer programs, or by other
indirect methods of data collection.

Some guantitative information on the amount of discardsis available for 52% of the nation’s
major fish species or species groups. Moreinformation is available for protected species,
however, even with these species, fleetwide estimates of discards for most species are lacking.
Outside of Alaska, there are many fisheries for which such estimates are not possible. Not
surprisingly, in those cases where discard information is more comprehensive, managers have
made the most progress in identifying the reasons for discards and assessing options to reduce
discards. Each region of the country has some critical discard problems; the most pressing of
these have been the subject of specific monitoring, assessment, and management efforts. Little
or no quantitative information is available for the unobserved mortality component of bycatch.

Progressin evaluating discard impacts has been greatest for situations where discards are

deemed to affect the population status of a species or species group. Less progress has been
made in understanding the social, economic, and ecosystem effects of discards, primarily dueto a
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lack of required information. The same situation appliesto the evaluation of the potential effects
of alternative management measures.

Protected resources constitute only about one-quarter of all discard situations evaluated.
However, they account for nearly three-quarters of cases wherethe significance of discardsis
considered high. National resources have been directed by NMFS to evaluate the significance of
these discards and to devel op management strategies for the most critical protected species
issues. However, no similar national resource has been mobilized to evaluate important fishery
resource discard issues.

The lack of datafor some fisheries may indicate no significant bycatch problems exist.
However, the experience of other fisheries indicates that the lack of data may eventudly result in
unexpected resource and management problems. A national strategy to assess bycatch in dl
fisheries and to maintain surveillance, even at low levels, is preferable to no information a all.

Data developed for this review were assembled into a matrix format with distinct fisheries
defined by gear type, area, and target species or target species group (Appendix A). A total of
152 fisheries were identified throughout the nation—36 in the Northeast, 12 for Atlantic highly
migratory pelagic species, 31 in the Southeast, 6 in the Western Pacific and pdagic, 13 on the
Pacific Coast, and 54 in Alaska. The primary focus of the review and subsequent analyses was
on fisheries that are regulated under the Magnuson-Stevens Act, the Marine Mammal Protection
Act (MMPA) and the Endangered Species Act. However, fisheriesin state waters that are
regulated under inter-jurisdictional plans (e.g., plans developed by the interstate marine fisheries
commissions) and fisherieswhere there was a significant overlap with fisheries for the same
stocks in federal waters were also included in the review.

The fisheries were grouped into 31 mgjor fishery units. Most of these units correspond to
those presented in the NOAA document Our Living Oceans (NMFS 1996a; e.g., Northeast
Demersal, and Pacific Coast Salmon), or to categories specified in the list of fisheries developed
under the Marine Mammal Protection Act. Several additional fishery units were created by
dividing some units based on unique characteristics either of the discards in the fisheries or of the
fishing industry in particular areas. For example, the Alaska groundfish fishery was divided into
two units — the Gulf of Alaska groundfish fishery, and the Bering Seaand Aleutian Islands Area
groundfish fishery.

In addition, classification of fisheriesas required by the MM PA dso served asaguidein
developing fishery categories. Under the MMPA, afishery is classified into three categories
based on its potential impact on a species. Information on the three categories and the percentage
of U.S. fisheriesin each category is provided in Table 2. Morethan 90% of the Category |
fisheries were in the Northeast or Atlantic highly migratory species fisheries. Northeast and
Alaska fisheries accounted for all of the Category Il fisheries. Most Category | fisheries used
fixed gear, either gill nets or longlines.
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Table 2. Criteria for determining MMPA category and classification of U.S. fisheries.

MMPA Category Potential Biological Percentage of Fisheries
Removals' Evaluated for This
Assessment
I >50% 7% (12)
I 1-50% 8% (13)
" <1% 75% (119)
1WA 0-50% 10% (15)

! See glossary for definition

2 10% (15) of the fisheries included in this assessment were classified as Category Il /111 due to theinclusion of
several fisheries with different MM PA categoriesin a single classification..

For each defined fishery, recent (1995 unless otherwise indicated) landings, ex-vessel vaue,
and numbers of vessels participating in each fishery were compiled. Where actual participation
could not be determined, the number of permitted vesselsin the fishery were used. The purpose
of compiling these statistics was to quantify the biological, economic, and social significance of
each fishery to the extent possible. The most recent estimates of discards of each species or
species group were used for each fishery. Discards for a species or species group were not
estimated if no statistically reliable information was available.

A total of 148 unique speciesor species groups wereidentified as discards associated with
the 152 fisheries defined nationwide. Of these species or species groups, 92 (62%) werefinfish,
crustaceans, or molluscs and 56 (38%) were “protected” species (i.e., marine mammals, turtles,
or birds). Protected species were not included in the review unless positive
identification—frequently to the species level—and exact enumeration were possible. Thus,
information on discards of protected speciesis available in much greater detail than for fish, and
caution must be exercised when comparing species or species group counts between finfish and
protected resources. Some protected species are represented by a single occurrence, whereas the
resolution for fish was in terms of metric tons or thousands of fish. A species or species group
was frequently identified as discard in more than one fishery. For example, snow crab was listed
as adiscard speciesin 25 of the 54 fisheries in Alaska, and pelagic species were listed as discards
in 9 of the 35 fisheriesin the Southeast.

The quality and quantity of discard and other bycatch information on species or species
groups varied considerably among the regions. Regions with large data collection programs were
able to provide information a a much finer level of resolution, frequently a the species levd,

! Ex-vessel value is the amount paid to a vessel’s owner or operator for its catch,
excluding any value added by at-sea processing.
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than were regions that had either minimal or no quantitative information on discardsin the
region’sfisheries. When no quantitative information on discards for afishery was available,
general descriptive categories, such as “groundfish,” were created; when quantitative information
was available, individual specieswere listed separately. Similarly, smple classification of
fisheries based on targeted species and gear resultsin all fisheries being equivalent and can mask
the importance of afishery and potential impact of discards onit. Thus, analyses were conducted
at the regional level and considered the volume of thediscardsin the fishery if possible Data
were compiled to provide a general picture of how much is known about discards in the nation’s
fisheries and to identify mgor trends within fisheries and regions. Due to the varying level and
quantity of information available, data in the matrix cannot be used to calculate total discards for
aparticular region or fishery or to make comparisons about discard rates and amounts among
regions.

Quantitative estimates of finfish discards were available for 52% (48 of 92) of unique discard
species or species groups in the nation’ s fisheries. The fractions of discarded species for which
guantitative estimates were available were disproportionate among regions (Table 3). These
numbers do not imply that precise or accurate measures for 52% of the species discards are
available. Only in Alaska groundfish and some shellfish fisheriesis there sufficient information
to estimate total fish discards for some fisheries. For protected species some quantitative data on
bycatch are available for 61% (43 of 57) of protected species or protected species groups.

Table 3. Percentage and number of discarded species or species groups for which
quantitative estimates were available, exclusive of protected species.

Region Percent Number
(Total)
Alaska 89 24 (27)
Pacific pelagic and insular area 57 8 (14)
Atlantic & Gulf pelagic 50 5 (10)
Southeast 33 3(9)
West Coast 30 3(10)
Northeast 22 5(23)

Reasons for Discards in the Nation’s Fisheries

Four categories were identified as potential reasons for discards: (1) discards of protected
species; (2) regulatory-induced discards—e.g., quotas, trip limits, prohibited species, size or sex
limits; (3) discretionary discards, which may occur, for example, when no market exists for a
particular species; and (4) catch-and-release discards, as in recregtional fisheries. Analyses of the
reasonsfor discards can be affected by the degree of dassification of the species discarded. This
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assessment was conducted using both nominal counts of the reasons for discarding species or
species groups and quantitative measures (weight or numbers) where available.

Clearly, when only the occurrence of a species/group is considered, regulatory-induced
discards are dominant in most regions (Figure 1). Regulatory and discretionary discards occur
together in a significant proportion of fisheriesin some regions, and account for the most
substantial portion, by volume and occurrence, of discardsin all regions. Protected species
discards occurred in all regions. Catch and release was not the dominant factor influencing
discardsin any fishery.

Figure 1. Reasons for discarding species or species groups. Classification reflects
occurrence, not amount, of each type of discard.

| Northeast Ficheries  Atlantic and Gulf velagic Fisheries

Pacific velagic and, tnsular Fisheries

serenonafy mscards - Reg ulatnry Dm:ards

B Dlscretmnary & Regulatory — Pmtected Specles

Significance of Discards in the Nation’s Fisheries

Information on the current status of target and discard species was obtained from Our Living
Oceans (NMFS 1996a). Two measures of stock status were specified: (1) the rate of utilization
(over-, fully-, or underutilized) and (2) the current stock size relative to the size necessary to
produce the maximum long-term potential yield (below, near, above). These criteriaare
important when considering the effects discards may havein contributing to the exploitation
status of stocks.

For fishery resources, Table 4 describes each discarded fish species/group according to its
status of utilization (over-, fully, or underfished) in relation to its long-term potential yield.
Taken together, these two criteriaindicate that the magnitude of fishery discards of some species
or species groups may be important in determining the health of these stocks. For instance, for
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the species for which information is available, 50% of the fish speciesthat are discarded in the
fisheriesfor Atlantic and Gulf highly migratory pelagic species are below ther long-term
potential yield and are over- or fully utilized. This means that the stocks of these species have
sustained heavy fishing pressure and are depleted to leve s bel ow the maximum long-term
average catch that can be sustained. For these stocks, discard mortality can be an important
additional source of fishing pressure that should be accounted for in fishery analyses.
Regionally, using both criteria, the status of bycatch species or species groups varies, with 82%
of the discard species or species groups in the Northeast, 80% of Atlantic and Gulf highly
migratory pelagic species, 75% in the Southeast, 60% on the West Coast, and 52% in Alaska
classified asfully or overutilized and at or below their long-term potential yield. The status of
45% of discard species or species groups in the Pacific pelagic and insular fisheriesis unknown
with respect to either of these criteria.

Discard mortality, in combination with directed fishing mortaity and unobserved mortality,
contributes to the current status of stocks. In the case of overfished fisheries, reducing some
component of fishing mortality—either directed, incidental, or unobserved mortality—is critical
to rebuil ding these stocksto sustainability.

The significance of discards was further evaluated through the use of two related qualitative
measures— nature and level. The nature of discards identifies the following categories of
concerns. population status (of the discarded species), social and economic concerns, ecosystem
concerns, or public concerns. In the review, population effects of discards was listed as the
primary concern if discards contributed significantly to the current status of a species or species
group. Public concern was frequently listed as the primary determinant when discard of a species
or species group is low relative to other sources of mortality.

Table 4. Current level of utilization and long-term potential yield of discard species or
species groups.

Long-Term Potential Yield
Level of Utilization % Below % Near % Above | % Unknown % Total
Northeast Fisheries 64 23 13 0 100
Over 55 0 5 0 60
Full 9 18 4 0 31
Under 0 5 4 0 9
Unknown 0 0 0 0 0
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Southeast Fisheries 76 13 0 13 100
Over 63 0 0 0 63
Full 12 0 0 0 12
Under 0 12 0 0 12
Unknown 0 0 0 13 13
West Coast Fisheries 70 20 0 10 100
Over 20 0 0 0 20
Full 30 10 0 0 40
Under 20 10 0 0 30
Unknown 0 0 0 10 10
Atlantic and Gulf 50 30 0 20 100
Pelagic Fisheries

Over 40 0 0 0 40
Full 10 30 0 0 40
Under 0 0 0 0 0
Unknown 0 0 0 20 20
Pacific Pelagic and 9 45 0 46 100
Insular Fisheries

Over 9 0 0 0 9
Full 0 9 0 0 9
Under 0 9 0 0 9
Unknown 0 27 0 45 72
Alaska Fisheries 36 28 36 0 100
Over 0 0 0 0 0
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Full 32 20 12 0 64
Under 4 8 24 0 36
Unknown 0 0 0 0 0

As shown in Figure 2, population concerns dominated in the fisheries for Atlantic highly
migratory pelagic species and in the Northeast, while social and economic concerns dominated in
the Western Pacific area, the Southeast, and Alaska. Social and economic and population
concerns were about equal in the Pacific Coast. Population issues were the overwhelming
concern for protected speciesin dl regions, except for Alaska, where public concern regarding
the impacts of discards on populations of marine mammals and birds was the primary factor.

Northeast Fishevies

| Atlanticand Gulf Pelagic Fisheries  Southeast Fisheries

_ Pacg’t’io?alagiomﬁ;éln#ﬁdw;a i , icheries _ '_ L AWMFM&:_‘ _

Soc;al]Ecnnamlc Concerns

“ Ecosystam Concerns

Figure 2. Primary nature of concern affecting the determination of the significance of
discards for species or species groups.

1.. _ _j Public Concerns ,

Evaluation of discards may be problematic. For example, uncertainty regarding the effects of
discards on population status may generate public concerns and have economic consequences for
theindustry. In these cases, multiple causes for concern are ranked by priority in the review, and
the most important factor in determining the nature of discarding is used for this analysis (Figure
2).

The level of concern about discards describes in subjective, relative terms the importance
discards have for one or more of the following attributes: population status of the discarded
species, the economic and socia status of fisheries that may target the discarded species, or the
effects on the ecosystem from which the discarded speciesistaken. Thisis not a measure of the
absolute magnitude of the discards for a species or species group. Four categories of discard
level used were high, moderate, low, and unknown. Regional data on discard levels for all
fisheries are compiled in Figure 3. Information for protected species wasnot used in this
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anaysis because it is available at a much greater level of resolution than for fish. Some protected
species are represented by a single occurrence, whereas the resolution for fish was in terms of
metric tons or thousands of fish. Note that the same discard stock may be counted more than
onceif it occursin more than one fishery (hence there was atotal of 447 cases). Overall, thereis
atendency for the level of concern to be high or moderate for over- and fully utilized stocks. For
protected resources (marine mammals, turtles and birds), the level of concern for the vast
majority of discardsis considered high or moderate.

Figure 3. S _
Level of concern for population, social and economic impacts on species of species groups.

Novtheast Eisheries i Atlantic and Gulf Pelagic Fisheries Soutieast Fisheries

Puctfic Pelagic and Insular Fisheries  West Coast Fishertes Alaska Fisheries
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Figure 3. Level of concern for population, social and economic impacts on species or
species groups.

Adequacy of Information for Managing Bycatch

NMFS devel oped a systematic hierarchical approach to identifying and evaluating the
information available for managing bycatch. The hierarchy consists of seven steps that can be
used to identify problems, evauate potential solutions, and implement effective management
programs. It provides a measurable framework that is adgptable to region- and fishery-specific
characterizations that can be used widely across NMFS regions and fisheries.

The seven steps, described in detail in Appendix A, are: (1) determine the quality of
information on the magnitude of bycatch; (2) evaluate the impacts of current bycatch practices on
populations, fisheries and ecosystems; (3) evaluate the effectiveness of current bycatch
management measures; (4) identify potential management alternatives; (5) evauate the
population, ecosystem, and socio-economic effects of each dternative; (6) choose and implement
an alternative; and (7) evaluate the effectiveness of the implemented measures.
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A hierarchical description of data quality and progress was used to assess the agency’s
current capabilities for addressng bycatch issues. Generdly, little or no information is available
on the unobserved mortality portion of bycatch; the results summarized here address discards
only. Information relating to regional progress in completing these seven stepsalso follows.

Information on the Magnitude of Bycatch

The quality of information available on discardsis greatest in Alaska and in Atlantic pelagic
species, and poorest for the Southeast, Northeast and Pacific Coast regions. Nationwide the
quality of information is only slightly better than isolated sngpshots of information. Information
on the unobserved mortality component of bycatch is lacking in nearly every fishery.

Impact Analyses of Bycatch

There is little information on the population, social, economic, and ecosystem impacts of
discards. Some quantitative information, mixed with qualitative information, is available on the
population impacts of discards. Limited qualitative information is available for evaluating the
social and economic impacts of discards. No region has yet completed quantitative or qualitative
evaluations of theimpacts of discarding on ecosystems.

Effectiveness of Current Management Measures

The adequacy of current bycatch management measures was evaluated in terms of their
population, ecosystem, social, and economic effects. The evaluation indicated that most fisheries
require identification of additional management aternatives.

Identification of Potential Management Alternatives

Progress in identifying management alternatives was evaluated to determine if the practicality
of proposed alternatives has been assessed in terms of industry acceptability and fishery
management council policy. Nationally, major factorsinfluencing discards have been identified,
and input in terms of management alternatives is being sought in many cases. Within the
regions, progressis quite variable, as those with the highest-priority discard problems have
received greater attention than others.

Evaluation of Impacts of Bycatch Management Alternatives
The population, social, and economic impacts of aternatives have been evaluated to a
limited extent in al regions. In general, however, these evaluations are based on qualitative

information and, either no evaluations have been made or, in some cases, qualitative judgments
on the ecosystem impacts of management alternatives have been made.
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Implementation of Alternative Management Measures

Nationwide there has been little progress in deve oping the regulatory, enforcement or
monitoring infrastructure necessary to implement effective discard reduction programs.

Adequacy of Monitoring Programs

Monitoring programs are best developed in Alaska. In other regions, they are generally not
capabl e of routinely monitoring the effectiveness of bycatch reduction measures, although
programs may be in place for sdected high-profile fisheries.
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National Bycatch Goal and Objectives

This plan reflects the aggregate knowledge and experience of the National Marine Fisheries
Service and its many partners, including contributions from many regional and national bycatch
workshops held from 1992 through 1995. The national bycatch goal and objectives described
here were devel oped after consideration of these perspectives, as well as the regional
perspectives provided in the second section of this plan. Bycatch planning must be a dynamic
process that continually incorporates information and views from all these sources. Findly, the
plan does not propose to direct activities of non-federal sectors, but rather to focus national and
regional bycatch research and management needs for the NMFS.

National Goal

The fundamental national goal of NMFS' bycatch-related activitiesis to implement
conservation and management measures for living marine resources that will minimize, to the
extent practicable, bycatch and the mortality of bycatch that cannot be avoided. Inherentin this
goal isthe need to avoid bycatch, rather than create new ways to use bycatch.

The national bycatch goal reflects the essential bycatch management purpose of the mgor
marine resource statutes (the Magnuson-Stevens Fishery Conservation and Management Act, the
Marine Mammal Protection Act (MMPA) and the Endangered Species Act (ESA)) to reduce
bycatch and bycatch mortdity for species managed under the acts. It also reflects the
commitment to cooperate with the U.S. Fish and Wildlife Service in monitoring and reporting
the bycatch of seabirds listed under the Endangered Species Act and those protected under the
Migratory Bird Treaty Act.

Despite this similarity of purpose, the acts, and thus bycatch management of the appropriae
species, have several important differences. The goal of the MMPA isto reduce bycatch “to
insignificant levels approaching zero mortality and seriousinjury rate [by April 30, 2001]” rather
than the Magnuson-Stevens Act’ s “to the extent practicable” [Sec. 118 (b) (1) 16 U.S.C. 1387].
The ESA proscribes the taking of listed species based upon the biological status of the species
(16 U.S.C. 1531 et seq.). Theincidental catch of protected species, such as marine mammals and
ESA-listed salmon, turtles and seabirds is managed by take-reduction teams and recovery plans,
respectively. The Migratory Bird Treaty Act governs any taking of seabirds in addition to the
ESA-listed species (16 U.S.C. 703 et seq.). National Standard 9 in the Magnuson-Stevens Act,
highlighted the need for the statement of asimilar management goal for living marine resources
managed under fishery management plans.

While the bycatch management measures employed to manage protected species differ from
those for other species, it isthe intention of this plan to lay the groundwork for an integrated,
comprehensive gpproach to all aspects of the bycatch problem. Thiswill allow NMFSto build
on successful existing bycatch management programs, such as the take-reduction teams, while
identifying areas where further research and management are needed to address bycatch.
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Specific concerns generated by the workshops, Congressional directives, and NMFS support the
achievement of the fundamental national god and have been cast as objectives for this plan.

National Objectives

The following objectives are based upon findings of the National Assessment that was
conducted during development of thisplan. These objectives support achievement of NMFS
national bycatch goal.

I: Determine the Magnitude of Bycatch

Determining the magnitude and character of the bycatch in a given fishery is critical to the
effective conservation and management of the stocks in question. As pointed out in many of the
recent bycatch workshops and symposia, the current debate on bycatch is often driven by the lack
of information on how much, where, when, and what type of bycatch is occurring.

Strategy 1
Review and, where necessary, improve collection methods, data sources and applications of data
to determining the magnitude of bycatch.
a. ldentify required data € ements for esimation of bycatch mortality.
b. Conduct areview of government and non-government sources of bycatch data, including
observer programs, fishery-dependent and independent surveys, and other data collection
programs.

c. Develop a methodology to estimate unobserved mortdity.

d. Conduct a periodic review of the available data on the character and magnitude of
bycatch.

e. Solicit theinput of fishery scientists, managers, industry representatives, and conservation
groups on methods to assess the quantity and type of bycatch

Strategy 2
Standardize the collection of bycatch data.

a. Coordinate pilot programsto ensurethat estimates of bycatch are comparable across
programs.

b. Designand test sampling protocols to provide precision and accuracy of data at the lowest
cost.

c. Evaluate the accuracy and precision of the data and their usefulness in estimating the
magnitude of the bycatch.
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d. Make the collection of bycatch data part of the NMFS core statistics program.
e. Assess bycatch mortality in commercial and recreational fisheries.

f. Solicit the input of fishery scientists, managers, industry representatives and conservation
groups on methods to establish standards for bycatch data collection.

g. Integrate the collection of economic and social information (e.g., operating costs, fleet
size, and vessel characteristics) with the collection of biologicd information

II: Determine the Population, Ecosystem, Social, and Economic Impacts of Bycatch and
Bycatch Mortality

The current state of knowledge on theimpacts of bycatch and bycatch mortality on
populations and ecosystems, and on the social and economic implications of bycatch, is highly
variable. Some fisheries have a substantial amount of information on the population effects of
bycatch, while others have very little data. Generally, very little or no information is available on
the ecosystem or economic impacts of bycatch, or the social and economic impacts of bycatch
reduction strategies. NMFS must determine the impacts of bycatch in order to establish research
and management priorities.

Strategy 1

Identify the type and qudlity of the information that currently exists. Consider the availability of
expertise and information from the commercial and recreational fishing sectors, the councils,
conservation groups, and the interstate marine fisheries commissions.

Strategy 2
Establish research and management priorities on a fishery-by-fishery basis.

Strategy 3

Develop afully integrated data collection system which includes biological, economic and social
information.

Strategy 4

| dentify ecosystem-wideissues that can be addressed through a wel-coordinated research
program.

Strategy 5
Assess the impacts of bycatch.

a. Use bycatch statistics programs to help determine the population impacts of bycatch.
b. Consider the lost benefits due to bycatch.

C. Assesstheimpact of bycatch mortality on fishing communities.
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III:

Develop modd sfor assessing the indirect impacts of bycatch mortality.

Include anayses of single-species and multispecies impacts.

| dentify gear impacts on species.

Build partnerships and increase information sharing with government and non-
government scientists, particularly of ecosystem impacts of bycatch and other sources of

fishing mortality.

Determine Whether Current Conservation and Management Measures Minimize
Bycatch. If Necessary, Choose New Alternatives

Conservation and management measures to minimize bycatch to the extent practicable will
be executed, primarily a the regional level. It is generally the responsibility of NMFS and the
respective fishery management councils to evauate current and proposed management measures.

Strategy 1
Evaluate current management measures.

a. Assessthe precision and accuracy of quantitative and qualitative information used in the
evaluation process. Include evaluation of user conflicts and competition, harvester
response, and unintended effects.

b. ldentify similarities between bycatch and other management problems.

c. Assessthe contribution of current management schemes and regulations to bycatch
problems.

d. Ensure that decisionmakers and stakeholders areinformed of the relative precision and
accuracy of information used in the evaluation.

e. Consider fisherman response to bycatch regulations and the economic and social impacts
of the regulations.

Strategy 2

If existing measures do not adequately address defined management goals, develop, evaluate, and
prioritize potentid alternatives.

a

For each alternative, identify factors that affect bycatch, bycatch mortality, species
population levels, social, economic and ecosystem effects.

| dentify information requirements and availability to successfully implement alternative
management measures.
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f.

If necessary, (1) develop alternatives that involve incentives/disincentives, compensation
programs, or other market-based or individual responsibility approaches; (2) seek
information on pertinent solutions from other regions; and (3) identify opportunities to
increase compliance with mitigation measures.

Identify legal or jurisdictional constraintsto proposed management alternatives.

Ensure that all interested groups are provided opportunities to become involved in
developing and evaluating alternatives, and not merely comment on proposed plans.

Ensure that dternatives consider industry views and agency/council policy.

Strategy 3
Develop an implementation plan based upon a preferred alternative that includes monitoring and
enforcement measures.

Strategy 4
Expand the capacity of individual fishing operations to reduce bycatch.

a. Examine incentives to devel op technologies, fishing practices and monitoring methods to

1V:

reduce bycatch and bycatch mortality.

Encourage mechanisms to fund, share, and transfer new and improved technologies and
fishing practices, and to involve al interested groups in their design, testing and
monitoring.

Implement and Monitor the Preferred Alternative

Effective monitoring programs require assessment of bycatch and the population, ecosystem,
social, and economic effects of the mitigation measure. I|mplementation of the preferred
alternative requires the support of concerned interests, and cooperation and coordination among
the fishing sectors, managers, enforcement agencies, and scientists.

Strategy 1
Ensure coordination with domestic and international organizations.

a

Identify opportunities for cooperative planning to eliminate inconsistencies among state,
federd, tribal, and international fishery management organizations.

b. Promote international agreements for effective bycatch management of transboundary or

straddling stocks and highly migratory stocks.
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Strategy 2
I mplement monitoring systems.

a

| dentify opportunities for cooperative data collection, especidly with fishermen and
processors.

Evaluate monitoring and enforcement alternatives for practicality, cost, and effectiveness.

| dentify opportunities for coordinating data management for cost-efficiency and to avoid
duplication of effort.

Provide for timely communication of fisheries data among fishermen and managers.

Routinely evaluate monitoring effectiveness, including social and economic factors;
incorporate results into research and management planning.

Strategy 3
Implement an enforcement and compliance system.

a

I dentify opportunities for cooperative enforcement with other involved agencies (e.g., the
U.S. Coast Guard and state, territorial, and tribal agencies).

| dentify opportunities for cooperative compliance efforts with the commercial and
recreational fishing communities (e.g., self-reporting, dealer reporting).

Evaluate new enforcement technologies that can be used to improve or reduce the costs of
compliance.

Routinely evaluate factors contributing to noncompliance; incorporate results into
research and management planning.

V: Improve Communications on Bycatch Issues

Priority must be given to improving communication among concerned interests on bycatch
issues and achievements, and to providing opportunities for interactions.

Strategy 1
| dentify outreach contacts for the exchange of bycatch-related information.

a

Develop, update, and distribute lists of government, industry, conservation, professional,
and other organizations interested in bycatch, including contacts at each.

Coordinate with the NOAA Office of Public Affairsto develop, update and distribute a

list of media contacts (trade publications, generd news media, and conservation
newsl etters).
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Strategy 2
Provide accurate and timely information on bycatch-related information issues, regulations, and
activities.
a. Digtribute timely reports on the status of bycatch and on progress in reducing bycatch.
b. Distributetimely and accurate information on regional bycatch regulations.

Strategy 3
Establish partnerships to prepare and distribute bycatch information.

a. Work with partnersto develop regional and national information bycatch “mediakits,”
including a glossary of terms, pertinent laws and regulations, visuals, NMFS contacts,
and World Wide Web sites.

b. Work with partners to compile and update a computerized bibliography of bycatch
literature.

C. Preparearticlesfor lay audiences.
d. Sponsor—in cooperation with Sea Grant, industry associations, and interstate marine
fisheries commissions—technol ogy-transfer workshops to introduce gear innovations and

new fishing practices.

e. Prepare national and regional bycatch exhibits for trade and boat shows, professional
society meetings, and other general public and industry displays.

f. Archivebycatch-related informational materials produced by external organizations.
VI: Improve the Effectiveness of External Partnerships

Fishermen, managers, scientists, conservationists, and other interested groups must work
together to craft a balanced approach to addressing bycatch issues. NMFS and its partners must
develop ways to strengthen and expand cooperative relationships to meet common bycatch

management gods.

Strategy 1
Create opportunities for partner involvement in planning and monitoring bycatch reduction.

a. Promote a cooperative network of partnersin the coordination of bycatch planning and
research.

b. Develop infrastructure for long-term, continuous working rel ationships with partners to
address bycatch issues.
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c. Sponsor symposia and conferences for partners to exchange information and identify
needs on bycatch technol ogy and management.

d. Solicit partners’ views on bycatch research needs.

e. Seek opportunitiesto provideincentives for industry-sponsored gear studies,
experimental fisheries, and/or devel opment of innovative management measures.

f. Inform partners of Saltonstall-Kennedy*, MARFIN? and other solicitations for bycatch
grants and contracts, through Web sites, public and trade media, and special bulletins.

Strategy 2
Provide easy accessto NMFS bycatch databases.

VII: Coordinate NMFS Activities to Effectively Implement the Bycatch Plan

Effective communication, planning, and coordination among NMFS program offices and
other NOAA unitsis required to make the best use of available fiscal and human resources, avoid
duplication of effort and programmatic activities, and enhance overall efficiency of the agency to
implement bycatch research and management initiatives.

Strategy 1
Integrate bycatch management needs and programs within NOAA and NMFS.

a. Providefor NMFS Offices of Protected Resources and Enforcement, Sustainable
Fisheries, and Science and Technology, NOAA General Counsel for Fisheries, and
NOAA SeaGrant representation in the bycatch planning system.

b. Integrate protected resources objectives into the bycatch plan.

Strategy 2
Develop regional implementation plans consistent with the nationd goals and objectives.

Strategy 3
Develop or identify funding sources for meeting the objectives of the bycatch plan.

! The Saltonstall-Kennedy (S-K) Grant Program is a competitive program that provides
grants for research and development projects to benefit the U.S. fishing industry. The S-K Act,
as amended [15 U.S.C. 713(c)(3)] is the program’s statutory authority.

2 The Marine Fisheries Initiative, or MARFIN program, brings together scientific,
technical, industry, resource conservation, and management talents to conduct cooperative
programs to facilitate and enhance the management of marine fishery resources of the Gulf of
Mexico and South Atlantic.
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National Recommendations

Some general issues of bycatch are common to all regions—concern about waste, impacts on
popul ations taken as bycach (whether finfish, invertebrates, mammals, turtles, or birds), and
impacts on other fisheries. Bycatch issues in the separate regions and in the diverse fisheries
within regions can be very different in nature, information needs, and potentia solutionsto
problems.

The following recommendations focus on determining the magnitude of bycatch, assessing
the impact of bycatch, evaluating the effectiveness of current bycatch management measures,
identifying potential management alternatives, eval uating the impacts of bycatch mitigation
alternatives, implementing alternative management measures, and ng the adequacy of
monitoring programs. They identify bycatch research and management needs common to all
regions, and are based on findings of the national bycatch assessment that was conducted during
development of this plan. Specific regional recommendations are included in the second section
of the plan at the conclusion of each regional discussion. Full implementation of these
recommendations will require cooperation among al concerned interests, an organizational
commitment to bycatch reduction, and stable long-term funding dedicated to bycatch
management and biological, social, economic, and ecosystem research on bycatch.

The recommendations are not listed in order of their priority. Actual priorities must be
determined on afishery-by-fishery basis through aprocess that includes all stakeholdersin the
fishery.

Monitoring and Data Collection Programs

» Develop afully integrated scientific approach to the collection of biological, economic, and
social data on bycatch.

» Develop strategies for the long-term collection of fully integrated reliable, scentifically valid
data that provide fishery-specific and species-specific estimates of total catch, aswell as
gpatial and temporal variabilitiesin bycatch and bycatch mortality. Strategies could include
the use of at-sea observer programs, satdllite or other at-sea monitoring technologies,
logbooks, fish tickets, or industry surveys.

* Where appropriate, increase the level and broaden the scope of observer programs
sufficiently to alow quantitative estimates of total catch, discards, and incidental takes of
living marine resources, with acceptable levels of precision and accuracy, for inclusion in
stock assessments. A review of observer coverage levels as well as observer data collection
methods and associated catch estimation procedures should be initiated to ensure that these
programs meet the expectations of scientists, managers, and the industry cost-effectively.

» Develop strategies to distribute observer cgpability among the various fisheries requiring
coverage, with the goal of completing basic quantification of bycatch. In cooperation with
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appropriate fishery management councils and industry representatives, develop and
implement at-sea observer programs in fisheries where coverageis required.

Resolve legal and legidative congraints on long-term funding of data collection programs.
Develop adequate funding and staff resourcesfor along-term fishery observer capahility.

Pursue options for the procurement of observer services that would reduce the potential for
conflicts of interest, and provide incentives for quaity observers to reman with the program.

Integrate collection of total catch and bycatch statistics into the core statistics program of
NMFS.

Collaborate with the fishing industry to better utilize industry resources to collect bycatch
information.

Develop methods to assess unobserved mortality.

Evaluate the effectiveness of bycatch monitoring and data collection methods, and
incorporate the results into research and management planning.

Gear Technology and Selectivity Research
Increase regional conservation engineering programs to develop, test, and certify species- and
size-selective fishing gears to address critical conservation programsin the region (e.g.,
groundfish, scallops, protected species). This effort should make maximum use of existing
expertisein states, universities, and the industry.
Allocate additional observer sea-days to evaluate new or existing technologies or to certify
modifications to existing gear to allow fisheries to proceed under the bycatch constraints or
potentid biological removal limits.
Provide adequate funding for research and devel opment capabilitiesin gear technology.

Develop and implement methods for assessing the response of fish to fishing gear to aid in
the design of more selective fishing gear and to promote high survival of bycatch.

Effects of Bycatch

Improve methods to assess the population, ecosystem, social, and economic effects of
bycatch, and the effects of management alternatives for reducing bycatch.

Develop aresearch program to estimate unobserved fishing mortality and its effects on
populations of living marine resources.
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Incentive Programs

Evaluate existing incentive programs and their effectiveness to minimize bycatch and bycatch
mortdity.

Identify new solutions that increase incentives to minimize bycatch and bycatch mortality.
Identify legal impediments that prevent implementation of incentive programs.
Encourage research on market-based incentive programs, including compensation programs,
that could be effectively monitored and enforced without undue costs to the agency or
industry.

Conservation and Management Measures

Assess the effectiveness of current management measures to minimize bycatch.

Develop performance measures to assess the bycatch effects of proposed conservation and
management actions.

Identify and implement more effective management measures to reduce bycatch.
Establish monitoring and enforcement compliance programs to implement and evaluate

management measures in terms of expected bycatch population, ecosystem, social, and
economic effects.

Information Exchange and Cooperation
Improve public access to bycatch information.
Develop information exchange and distribution programs for the recreational and commercid
fishing sectors, other management agencies and the general public concerning the magnitude

of bycatch and efforts to reduce it.

Promote partnerships to increase information sharing with government and nongovernment
scientists.

Develop infrastructure for long-term cooperative working relationships on bycatch

management with industry, conservation groups, fishery management councils, interstate
commissions, tribal organizations, and other agencies and organizations.
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Regional Perspectives
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Northeast Fisheries

Regional Characteristics

Northeast fisheries (Maine south to northern North
Carolina) generate about three-quarters of a billion dollars
in ex-vessel revenue per year, and employ about 35,000
fishermen (both full and part time; NEFSC 1995). The
greatest volume of landed fish is derived from small
pelagics (menhaden and Atlantic herring); the greatest
value of wild-caught speciesis from American lobster,
sea scallop, menhaden, monkfish (goosefish), and
Atlantic surfclam. Groundfish fisheries, targeting
gadoids (cod-like fish) and floundersin New England,
and summer flounder, scup, and black sea bass in the Mid-Atlantic region, collectively generate
substantial landings and income, although many of these species have been severely overfished,
and popul ations and | andings have declined greatly.

Groundfish fishing is primarily by otter trawling, which accounts for about 70% of landings.
The target species or species assemblage of trawlers can be quite diverse, and is dictated
primarily by where and when fishing occurs (Gabriel 1993). In the Gulf of Maine, otter trawl
target speciesinclude cod and mixed flatfishes (witch flounder and American plaice; Murawski
et a. 1991). On Georges Bank, cod, yellowtail flounder and mixed species are generally targeted
(Overholtz and Tyler 1985). In Southern New England, groundfish fisheries primarily target
whiting (silver hake), yellowtail flounder, winter flounder, and monkfish (NEFSC 1995). In the
Middle Atlantic, groundfish trawling targets summer flounder, scup, black sea bass, monkfish,
winter flounder, tautog, and a variety of other species (Shepherd and Terceiro 1994; Gabriel
1996).

In the Gulf of Maine, fixed-gear fisheries using gill nets and set lines (locdly termed “tub-
trawls’ or “longlines”) target primarily cod, pollock, and white hake. Groundfish gill nets are
increasingly being used to target monkfish, particularly as effort-control programs attempt to
limit fishing on traditional groundfish species. Fishing for spiny dogfish has intensified in recent
years as other species have declined. Gill netting for dogfish occurs in summer and early autumn
in the Gulf of Maine, and during the winter off North Carolina, as the species migrates southward
seeking warmer waters (Rago et al. 1994). Trawl fisheries for dogfish occur principally around
Cape Cod. Most recently, adirected monkfish gill net fishery has begun to target the species,
particularly in deep waters of the Mid- Atlantic.

L obster landings are mostly taken with baited traps, with about 70% of landings from the
Gulf of Maine (Maine, Massachusetts, and New Hampshire; NEFSC 1996a). Some landings of
lobster occur by otter trawling, whereit islegal to do so (e.g., outside of Maine). Seascallop
landings are derived principally from dredge fisheries (particularly on Georges Bank and in the
Middle Atlantic; NEFSC 1996b). Trawling and diving account for the rest of scallop landings.
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Other important invertebrate fisheries are for northern shrimp (trawls and pots), surfclam/ocean
quahog (hydraulic dredges), and two species of squids (trawls).

Recreational fishing is a significant component of the region’s fisheries, accounting for a
substantial proportion of the catch of a number of species, including bluefish (~80% of catch),
summer flounder, striped bass, scup, black sea bass, winter flounder, cod, and large pelagics. In
1996, about 3 million recreational anglerstook 23 million fishing trips in the Northeast.

Regional Bycatch Issues
Fishery Resources

Regulatory discards (i.e., discard of underszed or trip-quota limited stocks) arean issuein
the Northeast region’ s groundfish fisheries. Historically, managers often selected minimum legal
sizes for groundfish that resulted in the selection of undersized fish, given the characteristics of
nets used in the fishery, often resulting in substantial discards (Alverson et al. 1994). Regulatory
discards aso occur when catches of certain stocks are limited by trip quotas. Managers are
attempting to reduce regulatory discards, but this must be accomplished against a background of
increasingly severe regulations intended to dramaticaly reduce fishing mortality on nearly two-
thirds of the region’s resources, which are considered overfished and at alow level of historical
abundance (NEFSC 1995).

Although the totd magnitude of discards in the region’ s fisheriesis not grea relative to some
other areas of the nation, discards of finfish and shdlfish can represent a significant proportion of
the catch, and thus an important source of fishing-related mortality. One of the factors that
contributed to high discard rates was the open-access nature of most fisheries, which contributed
to very high fishing mortality rates and recruitment and growth overfishing. Because abundance
of large fish declined due to overfishing, many of theregion’s fisheries became “recruitment
fisheries’ (i.e., targeting incoming, but infrequent recruitment events). Differential targeting of
these small fish, combined with inappropriate mesh size and inadequate enforcement sometimes
resulted in extremely high discard rates and economic and biologicd waste of the resource.

Management programs that control fishing mortality rates have been adopted for most of the
region’sfisheries. For example, since 1994 the groundfish and sea scallop fisheries throughout
the Northeast are regulated primarily by maximum allowed days at sea per vessel. The program
substantidly reduced the allocations of allowed fishing days in both fisheries, over the base
periods before effort-based management. The effects of effort management on discards are not
precisely known. Eventually, however, it is anticipated that with sufficient effort reduction,
combined with other management regulations, the fisheries will become less dependent on
incoming recruitment, thus reducing the potential catch of undersized animals and, thus,
regulaory discards.

One consequence of reduced target species abundance is that mobile gears are towed for
longer intervals between haulback. Towing times of three hours or more are not uncommon for
the New England and Middle Atlantic groundfish trawl! fishery (Murawski 1996). Because the
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species composition of individual catches diversifies as various depth and bottom-type habitas
are crossed thefisheries have become less directed to a single target species or group. Thetime
of towing has been found to significantly influence the overall discard rate of trawl fisheries
(Murawski 1996).

Trip limits contribute to the discarding of three specie —summer flounder, haddock, and
Atlanticcod. Trip limits for summer flounder are invoked when individual states approach their
allocated share of regionwidetotal allowable catch (TACs). Depending on both the length of
timetrip limits are in effect, and on targeting by the fleet, discarding of fish may be significant.
Sea sampling of this fishery isconducted to estimate trip-limit-induced discarding, and these
projected discards are included in TAC calculaions (NEFSC 19964). The potential for summer
flounder discards in both the commercia and recreational fisheries represents a controversial
issue in both the assessment and the management of this recovering stock.

Currently, trip limits for haddock are set at 1,000 pounds per day fished on atrip, upto a
maximum of 10,000 pounds, until such time as 75% of the target TAC has been caught. The
haddock trip limit then revertsto 1,000 pounds. Thistrip limit scheme was set to remove
economic incentives to target aggregations of thiscriticaly overfished species. Obvioudly, if
management efforts are successful in stock rebuilding, then the trip limit will become
constraining to an increasing fraction of trips. Major uncertainty existsin establishing trip limits
that would minimize discards of haddock taken as truly accidental catches, while not encouraging
vessels to target them or to fish in areas wherethe incidental catch of haddock is more probable.
Cod trip limits have been invoked for the Gulf of Maine region to limit exploitation of the cod
resource in that region. It istoo early to evaluate the effects on discard rates of this changein the
management system.

Minimum size regulations, as well as economic factors contribute to relatively high discard
rates in a number of Mid-Atlantic fisheries, especially for scup and, to some extent, black sea
bass. Discard estimates for these species are so tentative, and potentially of such magnitude, that
the lack of better discard information precludes the assessment of these stocks by traditional
catch-at-age methods.

Small-mesh fisheries in the Northeast Region have undergone a great deal of scrutiny, as
managers have sought to minimize the catch of undersized groundfish, particularly in trawl
fisheries. The trawl fishery for northern (pandalid) shrimp now requires the use of finfish
excluder devices, which, when fished properly, reduces the overall proportional weight of
nonshrimp catch, particularly of flatfish and gadoids (NEFSC 1995). Sea sampling of this
fishery has shown that shrimp catch rates are slightly improved when excluders are used,
possibly due to changes in hydrodynamics of the net. Bycatch rates of some smaller groundfish
may have increased (e.g., very small flounders and pollock), but overall, the program has reduced
finfish bycatch from about half of the total quantity of catch (in weight) to about 10% (Richards
and Hendrickson, unpub.).

Other small-mesh trawl fisheries of the region targeting silver and red hakes, herring,
mackerel, squids, butterfish, ocean pout, and dogfish are subject to a performance criterion of
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less than or equal to 5% of the total catch comprised of regulated groundfish species (e.g., cod,
haddock, redfish, pollock, white hake and five flounder species). On Georges Bank, asmall-
mesh fishery is allowed for whiting, but only in prescribed locations (e.g., Cultivator Shoals) and
only in summer months. Some fisheries have been curtaled altogether or geographicaly
restricted to meet this performance criterion. Squid fisheries in the mid-Atlantic and southern
New England potentially generate discards of a number of commercial species, but sea sampling
has not been of sufficient magnitude or distribution among various components of the squid
fishery (e.g. refrigerated sea water “wet” boats, freezer trawlers, offshore vs. inshore fisheries) to
adequately characterize discards.

Bycaich is aso an important source of allocative conflict anong theregion’ s fishermen. For
example, Atlantic cod are targeted primarily by three gear types—otter trawls, gill nets, and
demersal longlines. Mobile gears tend to have the highest overall discard rates. Gill nets using
appropriate mesh are generally more selective than both trawls and hooks. Gear sectorsarein
competition for small overall target TACs for cod, and regulations are likely to change the
relative proportions of the catch derived by the various gear types. Debate continues on the
merits of explicit policy decisions to alocate shares of the catch to gears that exhibit low discard
rates. Theissueis particularly problematic, given the need to reduce overall harvest rates by
about 80% from 1994 levels (NEFSC 1994a).

Kept bycatch can aso be an important source of overdl income to specific fisheries and
source of conflict when the bycaught speciesis targeted by other fleets. For example, monkfish
have become the single most valuable finfish taken in the offshore fishery, generating $33
million ex-vessal in 1995— nearly equal to the value of cod, haddock and yellowtail flounder
combined. A large portion of the monkfish catch is bycatch in the sea scallop dredge fishery; this
bycatch provides significant income to this fishery. Monkfish are being increasingly targeted by
trawlers as an alternative to declining groundfish resources, and additiona gears, including gill
nets, are being used to target monkfish. Thus, there are conflicts regarding the appropriate use of
the resource, particularly as restrictive regulations are enacted.

The greatest magnitude of discarded catch occurs when low-valued species are taken
coincident with target species (Murawski 1994, NEFSC 1995). These discretionary discards can
account for 40% or more of the volume of the catch. Recent diversification of the fisheries has
resulted in greater utilization of these low-valued species (e.g., dogfish), but others till have
little market value (e.g., small skates, sculpins) and continue to be discarded in quantity.

Recreational fisheries of the region are responsible for a substantial quantity and proportion
of catch discarded (VanVoorhees et a. 1992). These discards are due to regulatory (fish below
minimum sizes or bag limits), discretionary (unwanted species or sizes), or catch-and-release
considerations. Overall, the rate of recreational fishery discard has increased steadily, from about
30% of the catch in 1980, to about 60% of the catch in 1996 (NMFS, unpublished data).
Depending on the species, the proportion of the recreational catch that is released alive varies
considerably with high and low release rates of 25-70% typical for unregulated species, and 33-
70% typicd for regulated species. Most of the increase has been due to the imposition of size
and bag limitsin specific fisheries (Van Voorhees et a. 1992). Not all discarded recreational
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fish die, and the proportion surviving release can be a major factor in stock assessments of
species, including striped bass, bluefish, and summer flounder.

Protected Species

Takes of marine mammals and sea turtles are problematic in several of the region’s fisheries
(Blaylock et a. 1995). Bottom-tending gill-net fisheries targeting groundfish in the Gulf of
Maine and Southern New England entangle harbor porpoise in numbers sufficient to be of
concern to the long-term stability of the harbor porpoise resource (NEFSC 1995). Reasons for
these entanglements are not clear, and may vary in location from year-to-year. Takes of harbor
porpoise in these fisheries are substantially above the “ potential biological removal” of the stock,
and bycatch mitigation is required. Gill-net fisheries in the Gulf of Maine also entangle large
whales, including the endangered right whale; take-reduction team activities have been focused
on these fisheriesto reduce interactions. Gill-net fisheriesalso result in mortdities of some
seabirds, including shearwaters, gulls, and gannets. Middle Atlantic coagtal gill-net fisheries also
take harbor porpoises and bottlenose dolphins.

Pelagic drift-net and longline fisheries for tunas and swordfish result in takes of avariety of
marine mammals and turtles (Blaylock et al. 1995). Pelagic longlines, primarily set for
swordfish and tuna, take leatherback and green seaturtles, as well as pilot whales and dolphins.
Pelagic drift-nets take marine mammal species, such as saddleback dolphin, bottleneck dolphin,
and Risso’ s grampus dol phin, and occasionally other species, such as pilot whales, beaked
whales, and other dolphins.

Although infrequent, entanglements of whaesin lobster gear are of particular concern.
Given the status of right whaes (Blaylock et al. 1995), any fishing activitiesthat generate
mortalities of this species are subject to mitigation measures. Thus, the lobster pot fishery has
been reclassified as Category | (likely to exceed potential biological removal for protected
species) under the Marine Mammal Protection Act on the basis of right whal e interactions.

Nearshore trawl fisheriesin the Middle Atlantic have generated some takes of seaturtles,
particularly in summer months. The use of turtle excluder devicesin coastal trawl fisheriesin the
Middle Atlantic, when turtles are present, has been proposed. Coastal gill-net fisheriesin the

Middle Atlantic set for monkfish, dogfish, bluefish, and other species are currently being
monitored to assesstheir potential impacts on marine mamma species.

Regional Bycatch Programs

Bycatch monitoring and assessment programs are an integral part of bycatch management
programs in the Northeast.

Bycatch Monitoring and Assessment

Bycach in Northeast commercial fisheriesis monitored primarily through the Fishery
Observer Program of the Northeast Fisheries Science Center (NEFSC 1995). Several states also
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undertake some monitoring activitiesin their waters. The Fishery Observer Program is funded
through several NMFS offices, and primarily focuses on estimates of takes of protected species.
A private contractor currently coordinates the deployment of observers. Training of at-sea
observersis conducted by NEFSC staff, who are also responsible for archiving observer data
files. This program has operated since 1989.

The observer program conducts about 1,500 vessel deployments per year, comprising about
3,000 days at sea. The vast mgjority of at-sea observer coverage for the region’ sfisheriesis
expended to monitor protected species takes. The sink gill-net fishery in the Gulf of Maine
accounts for about one-third of the sea sampling coverage due to the need to monitor harbor
porpoise takes. About 6% of the sink gill-net trips are sampled annudly. Proportionally, the
most heavily sampled fisheries are the drift-net fishery for swordfish and the purse seine fishery
for tuna. Coastal trawl and gill-net fisheriesin the Middle Atlantic Region are monitored for
takes of turtles and marine mammals.

Days-a-sea allocated for nonprotected species surveillance have been prioritized to monitor
fisheries for northern shrimp, summer flounder, sea scdlop, and to alimited extent, large-mesh
groundfish trawlers. Overall, however, the level of coverage of observed tripsis very low (much
less than 1% of the fleet-days at sea) and insufficient to generate reliable estimates of discard
mortalities for inclusion in stock assessment for all but a few species due to the lack of precision
and concerns that such few trips may be biased. The level of coverage is not sufficient for
evaluating the effectiveness of bycatch mitigation measuresin most fisheries.

Preliminary analyses of statistical properties of sea sample data indicate that the sensitivity of
discard estimates to the design features of sampling programs, the level of sampling, the choice
of estimator, and the assumption that selected trips are unbiased (Brodziak 1991, Hayes 1991,
NEFSC 1991).

For some fish stock assessments, bycatch mortalities are such alargefraction of the catch that
they cannot beignored without seriously compromising the assessment. These cases include
yelowtail, summer, witch, and winter flounders, American plaice, and scup. In these cases,
analysts have used available discard sampling information, and sometimes have combined
historicad information from captains interviews and estimates derived from use of fishery-
independent resource surveys (e.g., the yellowtail flounder assessment in NEFSC (1994b)).
Historical size-sdection patterns of the fishery have been applied to populaion-length
compositions from survey data to estimate the proportion of the catch likely discarded by the
fishery. Such methods have produced surprisingly consistent estimates, but are useless when the
selection patterns of the fishery change (due to increased mesh, population size, and other
regulations).

Discard data are a so sought from fishermen in their mandatory logbook submissions.
Preliminary information from this self-reporting program was correlated with observer estimates
from identical trips (NEFSC 1996a). Although analyses suggest no obvious discrepancies, this
may be due to the effect of the presence of the observer. Much more analysis of information and
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communication with fishermen is necessary before self-reported estimates of discards can
routinely be incorporated into stock assessments.

Recreational discards are based dmost exclusively on interview information provided as part
of the marine recreational fishery statistics survey (VanVoorhees et al. 1992). Private boats have
not been subject to sea sampling coverage, and only afew party boats have been so sampled to
date under the Northeast fishery observer program.

Bycatch Management

Bycatch management in northeast fisheries uses minimum mesh size regulations, trip limits,
finfish excluder devices, and closed areas, among other measures, to reduce bycatch of finfish
and protected resources.

Fishery Resources

Bycatch management has been fundamental to the development of overall proposals to
eliminate overfishing and rebuild depleted stocks. Managers are particularly concerned that
valuable fish are not wasted due to regulatory-induced discards, particularly given the depleted
nature of many of the Northeast Region’s resources. Nevertheless, the overriding concern at this
point is to eliminate the overfished condition of most of the region’s stocks, and to rebuild them.

Amendment 5 of the Northeast Multispecies Fishery Management Plan increased trawl and
gill-net mesh sizes in most fisheries to aminimum of 6 inches (stretched). At the sametime,
however, minimum fish sizes were not increased, so as to reduce the capture of undersized
groundfish. Because of the performance criterion for small-mesh fisheries of <5% regulated
groundfish, there has been increased interest in the development of species-selective trawling
gear. Various designs are being proposed and tested for potential application to groundfish and
sea scdlop fisheries.

In December 1994 three large areas on Georges Bank and in Southern New England were
closed to all fishing gears, except lobster pots, to protect groundfish resources. Southern New
England was an area of historical concentration of age-2 yellowtail flounder, traditionally the age
class most subject to discarding. The closed areas on Georges Bank are historical concentration
areas for haddock and cod.

Minimum net mesh sizes apply to a variety of other fisheriesin an attempt to minimize catch
of juveniles and improve yield per recruit. Because of the highly mixed nature of catch, and the
fact that different target species have different optimum mesh sizes, no one mesh is best for al
Cases.

Trip limits apply for the summer flounder fishery, when individual state dlocations of the

total allowable catch have been met. Likewise, atrip limit for haddock is applied year-round.
Managers have sought dternatives to the trip limits that would give equivalent conservation
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benefits while reducing the need for regulatory discards. Alternatives considered include
expanded closed areas, larger mesh sizes, and closed seasons.

Other regulations designed specifically to address bycatches have included mandatory use of
finfish excluder devices in the northern shrimp fishery and increased minimum net mesh and ring
size requirements for sea scallop dredges (the top of the dredge is usually a net, while the bottom
and sides are steel rings). Discretionary discards have not been the subject of specific
regulations.

Protected Resources

Managers are attempting to reduce harbor porpoise takes through a series of phased time and
areaclosures. These closed areas potentially benefit the overfished groundfish species as wdl.
Specific boundaries of closure areas are primarily based upon the historical “hot spots’ of
porpoise bycatch. Although the timing of the peak bycatch may change from year to year, the
“hot” locations remain relaively constant.

Acoustic deterrence of harbor porpoise from gill netsis also under experimentation. Some
preliminary experiments with these “pingers’ have been promising, but it is unclear if the use of
these devices asa general bycatch reduction measure would be sufficient by themselves, or in
combination with reduced area closures, in decreasing harbor porpoise mortalities below the
potentid biological removal. A take reduction team is examining information from field
experiments and related modeling and fishery observer data to determine their effectiveness.

The swordfish drift-net fishery in the Atlantic has been responsible for hundreds of marine
mammal mortalities. A long-term averageis approximately one marine mammal taken per
overnight set. The offshore species taken include the critically endangered North Atlantic right
whale, as well as perm whae, common dolphin, and 5 species of beaked whaes. Thefisheryis
currently under an emergency closure and may only be reopened with very stringent requirements
placed on it by the Atlantic Offshore Take Reduction Team (TRT). These requirementsinclude
time/area closures, open access to the swordfish quota (to eliminate the derby fishery), use of a
net set alocation, limited entry, and 100% observer coverage.

The Atlantic longline fishery also has also come under scrutiny from the Offshore TRT as
that fishery takes a large number of marine mammals and seaturtles. However, in the longline
fishery the vast mgority of these takes are released alive. Questions about the long term survival
of these released animals are being asked by the team and studies are being initiated to determine
their fate. Severa effort-reduction measures on the longline fishery have been introduced,
including alimit on the number of hooks and total length of line deployed, limited entry to the
fishery, increased observer coverage, reverse retrieval of gear, and arequirement to moveto a
new area after a marine mammal interaction.

The Gulf of Maine lobster pot fisheries are currently designated as Category | fisheries due to

serious injuries and mortalities of right and humpback whales. Gear modifications and gear
marking requirements have been developed to reduce the likelihood of such interactions.
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Because of therelatively rare occurrence of these interactions, the precision and accuracy of these
estimates remains low.

Regional Recommendations

The most important bycatch monitoring need is for data collection programs sufficient to
estimate the magnitude of bycatch mortalities and incidental catch of protected species for
inclusion in stock assessments. While observer coverage does not need to be universal, current
coverage for most fisheries is not high enough to estimate fish discards or protected species
bycatch with acceptable precision for inclusion in stock assessments or for impact evaluation.
Given the diversity of regional fisheries, the amount and breadth of observer coverage need to be
expanded grestly if the goal of adequate discard estimates for all important resourcesisto be
achieved.

There isalso a need to provide ongoing advice to managers on whether the use of specific
gears or fishing in particular areas will compromise their bycatch reduction goals. This can be
best accomplished by using some observer coverage in an experimental, rather than monitoring,
mode. This approach needs to be expanded, particularly if greater emphasisis placed on gear-
based solutions to bycatch problems.

Assessing the population consequences of bycatch involves evaluating all sources of
mortality on harvested populations, including landings, natural deaths, and injuries and
mortalities of animals that encounter the gear, but are not retained (e.g., fish that squeeze through
the meshes, are injured by rollers, or that drop off prior to the gear being hauled aboard).
Collecting discard data must be included in acore statistics program that provides mortdity
estimates with acceptable precision. Unobserved mortalities of nonretained animals are
potentially the most difficult to measure, and will require a combination of field and laboratory
experiments to obtain usable estimates.

Evaluating the economic and social impacts of bycatch requires information on factors, such
as costs of mitigation aternatives, prices, and participation by various fleet sectors. Without
such information, eval uation of appropriate mitigation measures will be subjective.

Regiondly, emphasis on the continued reductions in fishing effort prescribed in the Northeast
Multispecies and Sea Scallop Fishery Management Plans may be the single most effective
bycatch mitigation measure currently in place. These reductions, if effective in reducing fishing
mortality rates, should decrease effort directed to recruits and thus increase retention rates.
However, until stocks are rebuilt and age compositions of the populations are expanded, there
will be agreat emphasis by management on gear-based solutions, trip-based quotas for some
species, and closed areas.

Effort reductions should also reduce some takes of protected species in fixed-gear fisheries.

In the short term, however, efforts to reduce bycatch of protected species will most likely focus
on seasonal areaclosures combined with gear technol ogy adaptations.
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Managers, fishermen, environmental groups, and the general news media have all expressed
the need for timely, accurate, and widely available information on discard rates of various
fisheries and fleet sectors. Given the increased profile of bycatch issues, additional resources
allocated to effective communication of bycatch goals, programs, and information are required.
Following are specific recommendations for Northeast fisheries:

Increase the level and broaden the scope of the fishery observer program sufficiently to
allow quantitative estimates of discards of fishery resources and incidental catch of
protected species, with acceptable leves of precision and accuracy for inclusion in stock
assessments.

At the discretion of the Regional Administrator, allocate additional observer sea-days to
evaluate new or existing technologies or to certify modifications to existing gear to allow
fisheriesto proceed under the bycatch constraints or potential biological removal limits.

Increase the ability to assess the population, ecosystem, social, and economic effects of
discards, and the impacts of management alternatives devel oped to reduce them through
integrated data collection and analysis systems.

Increase research on acute and long-term mortalities of animals encountering fishing
gears, but not retained. Specifically, evaluate the fate of animals that escape through net
meshes, the hook and release mortality of recreationa fishes, and the effects of bottom-
tending mobile fishing gears on benthic communities.

Increase regiona conservation engineering programs to develop, test and certify species
and size-selective fishing gears to address critical conservation programsin the region
(e.g., groundfish, scallops, protected species). This program should make maximum use
of existing expertisein states, universities, and the industry.

Develop effective information exchange and distribution programs to communicate with

the industry, regulators, and general public concerning the magnitude of bycatch and
effortsto reduceit.
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Atlantic and Gulf Pelagic Highly
Migratory Species Fisheries

Regional Characteristics

U.S. fishing vessels, both commercial and
recreational, fish for Atlantic highly migratory species
(HMS) in the Atlantic Ocean, Gulf of Mexico, and
Caribbean Sea. Commercia U.S. fisheriesfor
Atlantic HM S target tunas (including bluefin, bigeye,
albacore, yellowfin, and skipjack), tuna-like species
(bonito, mahi-mahi, and wahoo), swordfish, and
sharks. Recreational fisheriestarget tunas, tuna-like
species, shark, and billfish. Thereisno directed U.S.
commercial fishery for Atlantic billfish, and the sale of Atlantic-caught billfish in the United
Statesis prohibited. A once-popular recreational fishery for swordfish has declined due the
decrease in the availability of swordfish in nearshore waters.

NMFS manages Atlantic tunas, swordfish and billfish under the dud management authority
of the Magnuson-Stevens Fishery Conservation and Management Act and the Atlantic Tunas
Convention Act (ATCA). ATCA authorizes the Secretary of Commerce, acting through NMFS,
to issue regulations to implement the recommendations of the International Commission for the
Conservation of Atlantic Tunas (ICCAT). Thisinternational cooperative body manages the
fisheries for and conducts research on the stocks of Atlantic tunas, swordfish, and billfish. It
does not have management authority for Atlantic sharks, though its scientific body is collecting
data on shark bycatch infisheriestargeting ICCAT species.

Because afishery management plan for Atlantic tunas has not yet been implemented under
the Magnuson-Stevens Act, they are managed under ATCA in the United States. NMFSis
developing a comprehensive fishery management plan for Atlantic tunas, swordfish, and sharks
that will amend the existing shark and swordfish plans and create anew plan for tunas. Atlantic
billfish are managed under ATCA as well as under the fishery management plan for Atlantic
billfish; NMFS s currently amending the billfish plan to meet new requirements of the
Magnuson-Stevens Act.

Several stocks of Atlantic HM S have been subjected to prolonged decline dueto a
combination of domestic and international overfishing. In arecent report to Congress on the
status of U.S. fishery stocks rdative to overfishing, Atlantic bluefin tuna, Atlantic swordfish, the
22 species that comprise the large coastal shark management unit, and Atlantic blue and white
marlin were identified as overfished (NMFS 1997b). Under the Magnuson-Stevens Act, NMFS
must develop rebuilding programs for those species identified as overfished. Rebuilding of
Atlantic HM S stocks is complicated by the fact that these species are fished by many nations.
For example, in 1996, 7% of Atlantic-wide billfish mortality was attributable to U.S. fishing
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activities; the remaining 93% can be attributed to other countries. Despite the implementation of
and compliance with conservation-oriented billfish management measures (e.g., minimum size
requirements, ban on sale) by U.S. recreationd and commercial fishermen, the relatively small
U.S. influence on total mortality frustrates domestic efforts to rebuild the stocks. Without the
cooperation of other countries in implementing and enforcing conservation-oriented management
measures, stock rebuilding is greatly impeded. For overfished HMS stocks where the U.S. share
of total mortality islow, development of a cooperative international strategy to slow Atlantic-
wide overfishing isessentid to an effective domestic rebuilding strategy.

Regional Bycatch Issues

Bycaich issuesin the fisheries for Atlantic highly migratory pelagic species are driven by
population concerns about depleted stocks of HM S and protected species and also by allocation
CONCErns among user groups.

Fishery Resources

The directed swordfish fishery islimited by regulation to longline, harpoon and drift gill-net
gear. Catches by other gear are restricted to bycatch trip limits of two to 15 swordfish per trip,
depending on gear type. Longline vessels account for the vast majority of swordfish landings,
followed by drift gill-net vessels and harpooners. Drift gill net vessels primarily target
swordfish, but also take tunas and sharks. Finfish bycatch in the drift gill net fishery includes
bluefin tuna, little tunny, skipjack tuna, rays, and ocean sunfish, most of which is discarded
(Cramer 1996a). The drift gill net fishery has been closed under an emergency rule since
December 1, 1996, due to concern about interactions with right whales.

The peagic longline fishery for Atlantic HMS targets primarily swordfish, sharks, bigeye
tuna and yellowfin tuna. The longline fishery may also retain bluefin tuna under an incidental
catch limit that is subject to target catch requirements. The discard of undersized swordfish,
bluefin tuna, and billfish is an important issue in the pelagic longline fishery for swordfish, tuna,
and sharks. In 1996 the longline fishery discarded approximately 579 metric tons of swordfish,
equivalent to about 40,000 fish (NMFS 1997a). Time/area closures are frequently proposed as
management measures to reduce mortality on undersized swordfish, although further analysisis
warranted.

Bycatch of Atlantic billfish in the pelagic longline fishery for tunas, swordfish, and sharksis
a contentious population- and alocation-related issue. Atlantic billfish (blue and white marlin,
spearfish, and sailfish) are prized by recreational anglers and are encountered as bycatch in the
longline fishery. Due to concern about the declining populations for these species, NMFS
prohibited the landing and sale of Atlantic-caught billfish in the United States. When alongline
vessel hooks a billfish, the leader must be cut as close to the fish as possible without removing
the fish from the water.

Estimates of the billfish bycatch discarded dead in the U.S. commercia longline fishery in
1996 were 196.6 metric tons for blue marlin, 67.6 metric tons for white marlin, and 71.6 metric
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tonsfor sailfish (NMFS 1997a). Both blue and white marlin are classified as overfished (NMFS
1997hb), and the stocks are estimated to be at 61% and 32%, respectively, of the levels needed to
support maximum sustainable yield.

Recreational and conservation groups are very concerned that billfish mortality as bycatch in
the longline fishery is impeding recovery of these overfished stocks. The longline industry, on
the other hand, is concerned that insufficient data on the magnitude of landings and of post-
release mortality in the recreational catch-and-release billfish fishery may obscure a significant
source of fishing mortality to billfish stocks. Both user groups express concern that, because the
U.S. share of Atlantic billfish mortality islow (generally less than 10% of Atlantic-wide
mortality), bycatch management for these species must include stock-wide conservation and
management measures that are adopted by all nations that fish the stock.

ICCAT has recommended that the United States implement measures designed to reduce
dead discards of Atlantic bluefin tuna captured incidentally in the fisheries for other tunas,
swordfish, and sharksin 1996-97. Discards of Atlantic bluefin tuna are generated by regulatory
minimum size requirements and, of particular concern, by incidental target catch requirements
for the longline fishery. Longline and drift gill net vessels may obtain an Incidental Catch permit
that allows them to retain “large medium” and “giant” Atlantic bluefin tuna (defined by
regulation as 73-81" and >81" curved fork length, respectively) asincidental catch. The amount
of bluefin tunathat can be retained is based on severa factors, such as vessel type, location of
fishing, and season. Vesselsthat hold Incidental Catch permits must meet avariety of target
catch requirements in order to retain incidentally captured bluefin tuna. In 1996 U.S. longline
vessels discarded an estimated 570 dead bluefin tuna (about 73 metric tons), and U.S. drift gill-
net vessels discarded an estimated 32 dead bluefin tuna (about 4 metric tons). Dead discards of
bluefin tuna for 1996 decreased by almost half compared with 1995 levels.

The purse seine fishery for Atlantic tunasis a limited-access fishery that targets bluefin tuna,
particularly giant bluefin, yellowfin tuna, and skipjack tuna. Bycatch can occur in this fishery
when vessels set on mixed schools of tunas that include undersized fish and fish that cannot be
marketed. Discard data are generally unavailable for several other fisheries for Atlantic highly
migratory pelagic species, including the harpoon and handline fisheries. In these fisheries
Atlantic bluefin tunas less than the minimum size are discarded.

Bycatch of sharks, in both directed shark fisheries and other fisheries, is of increasing
concern. Sharks are particularly vulnerable to overfishing due to most species low fecundity,
slow maturation, and long reproductive cycles. Furthermore, shark speciesare difficult to
distinguish from each other, and discard data often do not accurately reflect the species
composition of the discarded sharks. Small coastal shark bycatch can comprise alarge portion of
the total catch in southeast shrimp trawl fisheries. Stock status and basic life history are poorly
understood for many species of small coastal sharks, and there is concern that high volumes of
bycatch may be depleting these populations.

Bycatch issues in the recreational fisheries for Atlantic HM S are driven primarily by
allocation concerns and by the difficulty of estimating total fishing mortality in the recreational
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sector. Data on recreational angling are collected through the NMFS Large Pelagic Survey, a
combination of dockside intercepts and phone interviews conducted between Maine and North
Carolina, and by the Marine Recreational Fishery Statistica Survey. NMFS also conducts
tournament sampling. These survey techniques estimate the type and amount of fishing mortality
and fishing effort for marine and large pelagic species from the recreational sector. Dueto the
highly disparate nature of recreational fisheries, it isvery difficult to standardize techniques for
estimating fishing mortality. Also of particular concern in these fisheriesis the lack of
information on post-release mortality in catch-and-release fisheries.

Protected Species

Concern about bycatch of protected speciesis particularly high in the drift gill-net fishery for
tunas, swordfish and sharks. Thisfishery isclassified as a Category | fishery under the Marine
Mammal Protection Act. Concern isalso high in the Category Il pelagic longline fishery for
tunas, sharks, and swordfish.

Based on 1996 observer reports, bycatch of protected species for drift gill-net vessds
included True's beaked whales, Sowerby's beaked whale, spotted dolphin, striped dolphin, long-
finned pilot whales, short-finned pilot whales, loggerhead turtles, and leatherback turtles. The
swordfish-directed drift gill-net fishery is currently under an emergency closure due to concerns
about bycatch of the protected right whale. Bycatch of protected speciesin the 1996 longline
fishery included leatherback, loggerhead, and Kemp's ridley turtles, most of which were released
unharmed (Cramer 1996a). Representatives of the drift gill-net and longline fisheries
participated in the work of the Offshore Cetacean Take-Reduction Team, which was charged, in
part, with determining how to reduce bycatch of marine mammalsin these fisheriesto levels
approaching zero. The team recommended anumber of options, including time/area closures,
acoustic devicesto warn cetaceans of fishing gear, and effort controls to reduce the derby nature
of thedrift gill-net fishery.

Bycatch of protected species also occursin the purse seinefishery for Atlantic HMS. In
1996, 95% of purse seine trips were covered by NMFS-contracted observers. Observers recorded
the capture and release unharmed of one humpback whale, one minke whale, and six pilot
whales. No purse seine trips were observed in 1997.

Regional Bycatch Programs

Currently, participants in the HMS commercial fisheries submit daily logbook reports, weigh
out and/or tally sheets, and deal er reports. Recreational fishermen are subject to the Large
Pelagic Survey and the Marine Recreational Fishery Statistics Survey. Atlantic bluefin tuna
fishermen are required to report their catch on atoll-free phone line. NMFS is planning two pilot
surveys to supplement data collection in the recreational fisheriesfor HMSin 1998.

In addition, scientific observer coverage of the U.S. pelagic longline fleet was initiated by the
Southeast Fisheries Science Center (SEFSC) in early 1992. In conjunction with the Northeast
Fisheries Science Center's Woods Hole Laboratory, the SEFSC uses contracted and NMFS
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observers to collect catch-and-discard data aboard longline vessels fishing in the waters of the
northwest Atlantic Ocean, Gulf of Mexico, and Caribbean Sea. Selection of vesselsis based on a
random sampling of the number of sets reported by the longline fleet (approximately 5% of sets
are observed). A total of 2,857 sets was observed by personnd from the SEFSC and NEFSC
programs from May 1992 to December 1996. Observers have recorded over 50,000 fish
(primarily swordfish, tunas and sharks), as well as marine mammals, turtles and seabirds caught
and discarded during this time period.

A higher proportion of drift gill-net tripsis sampled due to concern over potential bycatch of
protected species (marine mammals and sea turtles). In 1996, the NEFSC placed observers
aboard six different domestic drift gill-net vessels targeting tuna, swordfish, and sharks.
Observers made 13 trips (totaling 140 days) on these vesselsin 1996, representing 81% of the
total 16 trips made in the fishery in 1996. Bycatch management measures for the drift gill net
and longline fisheries are being considered by NMFS upon recommendation by the Atlantic
Offshore Cetacean Take-Reduction Team.

In response to the 1996 ICCAT recommendation that calls for the United States to adopt
measures designed to reduce dead discards of bluefin tuna during 1997-98, NMFS has performed
preliminary andyses to examine the viability of different options for reducing discards. The
options being considered include changing the current target weight catch requirement, limiting
the number of days per trip, and implementing time/area closures. Logbook and dealer weigh-
out slips from 1991 through 1995 were collected, and initial results indicate significant
differences between the number of bluefin tuna caught and discarded per trip by season and
region. NMFS plans to expand these analyses to devel op more conclusive results as a basis for
management action. In the meantime, restrictive management measures on the target fisheriesin
which bluefin are taken as a bycatch appear to be having an effect on bluefin discards. Swordfish
and shark quotas have been reduced (50% for large coastd sharks), and limited entry is
scheduled to be implemented in both fisheries. Therecently-formed HM S Advisory Panel will
assist NMFS in considering options, such as time/area closures, to reduce discards of billfish and
undersized tunas, swordfish, and sharks.

Data on shark catch and bycatch are being collected by ICCAT's Scientific Committee on
Research and Statistics. Increasingly concerned about shark bycatch in Atlantic-wide directed
tuna fisheries, the committee initiated a shark bycatch data collection program in 1995. Datafor
1996 indicate that, for the entire Atlantic, 47 shark species were taken as bycatch in longline
fisheries, 16 in drift gill net fisheries, and 11 in purse-seine fisheries (ICCAT 1997). Datain the
U.S. commercial shark fisheries are coll ected through logbooks and deal er reporting and through
an observer program run by the Gulf and South Atlantic Fisheries Devel opment Foundation.
Datain the recreationd fisheries for Atlantic sharks are collected through NMFS' Large Pelagic
Survey and Marine Recreationa Fisheries Statistical Survey, aswell as by tournament sampling.

Regional Recommendations

With several economically and recreationally important stocks of Atlantic HM S overfished,
bycatch issues are particularly contentious in these fisheries. In many cases, these fisheries
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operate as multi-species fisheries with overlap in gear use, participants and target species.
Bycatch recommendations focus on reducing discard mortality for overfished species, such as
Atlantic bluefin tuna, blue and white marlin, swordfish, and large coastal sharks. Stock
rebuilding and ongoing allocation disputes also demand improvements in bycatch mortality
estimates and minimization of bycatch mortality. Following are recommendations for Atlantic
HMS:

« Improve data on the character and magnitude of bycatch to allow quantitative estimates of
discards in the fisheries for use in sock assessments and making management decisions.

« Improve gear-handling techniques to reduce discard mortality.

« Conduct research on gear-deployment methods that will reduce interactions between and
mortality of protected species that encounter fishing gear.

«  Work cooperatively with the fishing industry to transfer new knowledge and techniques
between fishermen and researchers.

« Reduce bycatch and bycatch mortality of undersized swordfish and tunas.

« Improve knowledge of (1) basic biology and stock status of shark speciesin the
Northwest Atlantic and (2) of the effects of bycatch mortality on shark populations.

« Increase research on the role of apex predators in structuring marine ecosystems, and
assess the effects of bycatch of these stocks.

« Reduce mortality and bycatch mortality of billfish captured in the directed fisheries for
Atlantic HMS.

« Determine the status of sailfish populations.

« Conduct research on post-release mortality of recreationally caught billfish, tunas, and
sharks.

« Improve data collection and monitoring of the recreational tuna, shark, and billfish
fisheries.
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Southeast Fisheries

Regional Characteristics

Southeast fisheries (North Carolinato Texas)
generate about $900 million in ex-vessel revenue
per year (NMFS 1997). Fisheries of the Southeast
reflect the very diverse fauna of the region, with
many small fisheries working over 200 stocks.

Two fisheries dominate economicaly. The
menhaden purse seine fishery is the volume leader
in the Southeast, with annual landings approaching
2 billion pounds. About 60% come from the Gulf
of Mexico and 40% from the Atlantic. The shrimp
trawl fishery generates the largest revenue
regionally, and sometimes nationally. The Gulf of
Mexico shrimp fishery accounts for about 70% of the entire U.S. wild shrimp production. About
half thecommercia value of fisheries other than shrimp and menhaden consists of shellfish
fisheries (blue crabs, oysters, and other invertebrates), generally harvested from state waters, and
managed by the states. The remainder of the commercial harvest consists of finfish from many
stocks; induding reef fish (red snapper, red grouper, etc.); coastal pelagic (e.g., king and Spanish
mackerel), and oceanic pelagics (sharks, swordfish, and tunas).

Marine recreational fishing is avery important part of the Southeast harvest. Typically, 4-6
million participants make 30—40 million trips annudly. The bulk of recreationd harvest
consists of small fish of the drum family (croakers and seatrouts) and catfish, but many of the
prized commercid species are also prized recreaionally (e.g., red snapper and other reef species,
and king and Spanish mackerel). This shared usage makes every conservation issue an alocation
issue as well.

In many cases, management targets have been set toward retaining the historical shares of
catch between commercial and recreational components. For example, the allocation ratio for
the recreational and commercial fisheries for red snapper are set at adout 50:50, and at about
70:30 for king mackerel. The recreationd sector as a whole appears to respond very quickly to
changes in abundance of individual species—if abundance of a species increases from year to
year, catch patterns suggest that recreational fishing effort may be quickly shifted to it, while
total effort may remain roughly constant. This hasled to some management paradoxes, in that to
maintain yield targets, reductions in bag limits have sometimes been needed to respond to
improvements in abundance.
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Regional Bycatch Issues

The commercial shrimp trawl fishery consistently generates the highest ex-vessel value of
any fishery in the United States, totaling $468 millionin 1996 (NMFS 1997). In the Southeast
United States, the shrimp trawl fishery, made up of thousands of small, independent firms,
catches and discards all manner of living marine organisms, the vast bulk of which are of little
interest commercially or recreationally. Inconspicuous within this bycatch are juveniles of much
less abundant, but highly prized, speciesthat are killed at arate that has a substantial impact on
their populations. More conspicuous, but less frequent, are captures of endangered marine
turtles. The shrimp industry islarge and diverse (about 20,000 vessels). The major challenge
may be to make “stakeholders’ out of the thousands of shrimpers who individually have avery
minor impact, but collectively have a very magjor impect.

Capture and drowning in shrimp nets was identified as the single largest source of mortality
for seaturtles, especially the highly endangered Kemp'sridley turtle (NRC 1990). Mortality can
be reduced considerably with the use of turtle excluder devices (TEDs), which have been
available for many years. However, the road to full implementation of these devices by the
fishery has been long and contentious. Shrimpers claim the devices causeloss of shrimp from
the nets, but data collected by observers aboard commercia shrimp vessels do not support that
claim. Inthe Gulf of Mexico, where turtle catch rates are low, the average shrimper without
TEDs might encounter aturtle every three or four months. The quantity of shrimp effort is so
high, however, and the turtle populations so depressed, that the fleet’ simpact on the turtle
population was considerable. Interestingly, dong the Atlantic Coast, turtle catch rates were
much higher, and perhaps as a consequence, resistance to the use of TEDs was much less hostile.

Finfish bycatch by the shrimp industry has been cited as a potential problem in the scientific
literature since the 1930s. The weight of finfish caught and discarded by the shrimp fishery
exceeds the weight of the shrimp harvest, in some areas by severdfold. Much of the bycatch
consists of juveniles and small adults of several hundred species. The bulk of the bycatch
consists of species such as croaker, spot, and longspine porgy that are of limited commercial or
recreational interest in most areas. Within the mass of fish taken, however, are juveniles of
prized species such as red snapper, king and Spanish mackerel, and weakfish. Although not
conspicuous in the bycatch because of their much lower abundance, the shrimping effort is high
enough that the impact of the bycatch removals on the populations of these highly valued species
can be considerable. In the Gulf of Mexico, most attention has been focused on red snapper,
which, due to atemporal and spatial distribution similar to that of the target shrimp, may be one
of the most highly affected species. Along the Atlantic Coast, bycatch of weakfish and
mackerels has also been amajor issue.

Steps toward managing and reducing finfish bycatch have centered on devel opment of
bycatch reduction devices, although area or seasonal closures may also be useful for bycatch
reduction for some species. Severd candidate devices show strong promise in reducing finfish
bycatch without compromising shrimping efficiency. Finfish species were found to differ
considerably in their behavior in trawls, affecting the efficacy of bycatch reduction efforts much
more than expected. Red snapper proved to be one of the most difficult bycatch species to
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exclude; this speciesis structure-oriented and a shrimp trawl makes a very atractive structure to
the juvenile red snapper.

Aswith the TED issue, many in the industry remain skeptical of the need for finfish bycatch
reduction and distrust devices offered as solutions. Aswith turtles, the low catch rates of the
prized species hidden within the bulk of the bycatch means an individual shrimper may feel little
stake in contributing to bycatch reduction. For example, the average catch rate of red snapper in
the Gulf of Mexico shrimp fishery is about six fish per hour. However, it isthe 4-5 million hours
of effort per year by thefleet that significantly impacts the snapper population.

Ultimate management authority for implementation of bycatch reduction devicesis spread
among the Gulf of Mexico Fishery Management Council, the South Atlantic Fishery
Management Council, the Atlantic States Marine Fisheries Commission, and the individual
states. Most of these entities are currently considering or in the process of implementing bycatch
reduction regulations.

Other southeastern bycatch issues center on the general lack of knowledge needed for
guantifying bycatch in particular fisheries. While the bycatch of the offshore shrimp fishery has
been extensively studied, the quantities taken by the inshore shrimp fishery are essentially
unknown. There have been afew atempts to characterize the bycatch of the menhaden purse
seine fishery, but the high variability of bycatch among sets has made analysis problematic.
Menhaden catch isfairly clean (afew percent is bycatch), but even afew percent of abillion
pounds a year might have a considerable impact on some populations within the bycatch.
Bycaich in longline, bandit reel, and pot fisheries has been characterized in several studies, but
there are no long-term programs for estimating bycatch, and recent observer effort has been
reduced. There have been quite afew bycatch studies on menhaden over the last 100 years,
although each study has tended to be limited in coverage (tempord, spatial, at dock versus at
sea). Regulatory bycatch is an issue in some fisheries, such as capture of red snapper out of
season in general reef fish fisheriesin theregion. Regulaory discard of undersized fishisa
contentious issue in aimost every fishery with minimum-size regulations in the region.

Large numbers of finfish are released alive by recreationa anglersin the Southeast. In 1996,
recreational anglers released over one half of the total estimated recreational catch of 170 million
fish. The proportion of the catch released dive varies considerably by species, ranging from over
90% being released for some species, such as sea robins and dogfish, to less than 20% for highly
prized species, such as king mackerel and dolphins. Releases of many species (e.g., red snapper,
groupers and red drum) are governed by size limits and bag limits in existing management plans.
Typically, over 50% of the recreational catch of these species arereleased alive. Even though
anglers report that fish are being released alive, there is till a question of how many of the
released fish actually survive. Short-term studies indicate that upwards of 70% of some species
may survive, however, survival may be affected by environmental conditions prevailing at the
time of release and care in handling.
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Regional Bycatch Programs

Partnerships with other fishery management agencies (e.g., state fishery management
agencies, interstate marine fisheries commissions, state Sea Grant College programs, and the
Gulf and South Atlantic Fishery Development Foundation) have been crudia to addressing
bycatch issues in the Southeast Region. Effortsin this region pre-date many of the regional and
national workshops held in other areas of the country. The Southeast formally began to address
bycatch in the shrimp trawl fishery in 1990 and devel oped a strategic research document focusing
on thisimportant issue (Hoar et al. 1992). This strategic document led to implementation of a
formal Regional Research Program, coordinated by the Gulf and South Atlantic Fishery
Development Foundation. The major components of the program were observer programsto
quantify bycatch mortality, and gear technology research and devel opment to reduce finfish
bycatch.

The Regional Research Program actually established several separate observer programsto
counter industry mistrust of data collected solely by the government. NMFS, the Gulf and South
Atlantic Fishery Development Foundation, and the Texas Shrimp Association all deployed
observers. The separate programs were highly coordinated: a common protocol was devel oped,
all observers received the same training, a collected database from all programs was devel oped
and is managed by the NMFS Galveston Laboratory, and estimates of bycatch of the various
species are supplied to area stock assessment scientists for inclusion in total removals.

A four-phase development program for bycatch reduction devicesfor shrimp trawls is
currently under way under the Regiona Research Program. Throughout the devel opment
process, each of the following phasesis coordinated by a gear review panel composed of gear
technical specidists from both NMFS and the shrimp industry.

Phase 1: Initial design and prototype development—In this phase, the full technical range of
trawl design and modification approachesisidentified. Emphasisinitially was placed on
existing gear. Industry techniques, ideas solicited from fishermen, net shop designs, and
research studies conducted by various groups are evaluated. Fish behavior, gear interaction,
and gear performance studies are conducted on each design using scuba, acoustic
instrumentation, remote video cameras, and other techniques made necessary due to local
water conditions. Thiswork evaluates fish behavior and feasibility of concept.

Phase 2: Proof of concept—The objectives of this phase are to evaluate prototype devices on
key species, determine finfish reduction rates, and establish shrimp catch rates. Proof of
concept testing also eva uates the adequacy of the design for safety and for problems with
operational use.

Phase 3: Operational evaluation—The main objective in this phase is to test the new gear

against a standard gear under conditions encountered during commercial operations.
Observers are placed aboard cooperating commercial vessels to collect the data.
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Phase 4: Industry evaluation—The commercial shrimp industry is responsible for fleet
testing of candidate designs for bycatch reduction devices. Vessels are used to test devices
on commercia shrimp grounds and to maintain logbooks on results. Observers are placed on
a subset of vessels whose captains agree to keep logbooks to collect bycatch data by species.

Establishing and maintaining the distinction among these four phases has proven surprisingly
useful, both to the orderly progression of candidate gear through the development program, and
to communicating the nature of different types of dataand research. Within this framework,
actual research and development of candidate devices have been carried out independently by
NMFS, Sea Grant, state agencies, universities, and industry, drawing on a variety of funding
sources, primarily the Saltonstall-Kennedy (S-K) and MARFIN (Marine Fisheries Initiative)
grants programs.

Research on the economics and sociology of management of shrimp fishery bycatch was
initiated by the NMFS Southeast Regional Office in the late 1980s and continues to the present.
Universities that successfully competed for funding under the MARFIN and S-K grants programs
have conducted additional research. Economic analysis of bycatch issues in other fisheries has
been sparse and the only fishery explicitly considered to date is the red snapper fishery.

Bycach characterization and reduction research has been conducted for other fisheriesin the
Southeast, but not through a formal program structure as for shrimp. Longline fisheries for tuna,
swordfish, and sharks have a history of observer programs for general characterization of the
fisheries, including bycatch. However, none of these programs has been sustained over
consecutive periods or conducted throughout the range of the fishery during a single year, even
within U.S. waters.

MARFIN and S-K grants have also funded characterization research on bycatch in the
menhaden purse-seine fisheries of the Gulf and Atlantic coasts. The menhaden industry has
already developed some gear innovations to release bycatch dive during harvest. Estimates of
fish caught, but not retained, in recreational fisheries are made through the national Marine
Recreational Fisheries Statistics Survey (MRFSS) program for much of the Southeast Region.
There have been S-K awards for short-duration projects assessing recreational bycatch in some
geographic areas not covered by MRFSS. A number of MARFIN and S-K grants have been
awarded to examine mortality of hooked and rel eased fish; species addressed include red
snapper, red grouper, king and Spanish mackerel, and sharks. Short-duration observer programs
have been conducted in some areas in the Gulf of Mexico to examine bycatch of the commercial
hook-and-line fishery for reef fish. There have been S-K research grants directed at bycatch of
sturgeon in coastal shad fisheries. Short-term research has been conducted on bycatch in trap
fisheries for finfish and crustaceans, with most projects focused on developing escape structures
for unwanted or prohibited catch, and for reduction of ghost fishing by lost traps.

Evaluations of impacts of bycatch on the fish stocks, and thus on directed fisheries, are made

through traditional stock assessments whenever estimates of bycatch are available. Evaluations
of the effects of bycatch in the shrimp fisheries are most advanced. Incorporation of bycatch

63



information from other fisheriesin stock assessments s often less adequate due to lack of time-
series estimates for bycatch.

Bycatch management in the Southeast shrimp fisheriesis progressing rapidly. TEDs have
been required in all but hand-operated shrimp trawlsfor several years. The state of North
Carolinatook the lead in establishing bycatch reduction device (BRD) requirementsin state
watersin 1992. Both the South Atlantic and Gulf of Mexico Fishery Management Councils are
actively implementing BRD-based management of bycatch in shrimp fisheries. The South
Atlantic Council began requiring BRDs in shrimp trawlsin April 1997. Amendment 9 to the
Gulf Coundl’s shrimp plan, requiring BRDs in shrimp trawls, was approved by NMFS in July
1997. Bycatch reduction for weakfish caught in shrimp trawlsis required under the management
plan coordinated by the Atlantic States Marine Fisheries Commission, and isimplemented by the
states.

Regional Recommendations

Several adjustments must be made to the Regional Research Program upon implementation
of BRD-based management of bycatch in Southeastern shrimp fisheries. Continued monitoring
of bycatch in shrimp trawls will be necessary to establish mortality rates with reduction gear in
place. BRD monitoring should explicitly address shrimp-loss rates because this factor
determines whether or not a particular design is "practicable.” New BRDs are certain to be
proposed and developed. Provisions must be made for all four phases of device testing under
whatever regulations are finally adopted; procedures must be finalized to certify new BRDs as
meeting the requirements for reduction when appropriate. (The South Atlantic Council has
already adopted a certification protocol.)

Over the longer term, impacts on the stocks are not known for many species most prominent
in the bycatch. Full stock assessments will have to be developed for several of these species due
to their primary importance in the coastal ecosystem, and their secondary—but not
trivial—importance in the fisheries of the region. Possible multispecies impacts of bycatch and
its manipulation is already a contentious issue in the region. Research and modeling have begun,
and probably must be expanded.

Prio