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INTRODUCTION

Margaret Petruny-Parker, Rhode Island Sea Grant Program

The concept of marine protected areas (MPAs) is controversial. drawing the attention and emotionally
charged interest of a variety of stakeholders, scientists, and resource managers, including fishermen and
those working in the tield of fisheries management. Much of the controversy appears 1o stem from confusion
over exactly what the term means, and what the goals are in establishing a national network of MPAs. For
example, how are MPAs different from marine sanctuaries or marine managed areas? How do MPAs
function and how permanent are they? In relation to fisheries management, the questions center on whether
MPAs can be an effective and economically efficient management tool in rebuilding stocks and providing
for sustainable fisheries. More specifically, some question whether the many fishing closures already in
place in the New England region qualify as MPAs,

In February and March 2003, Sea Grant Fisheries Extension programs in Rhode Island, New Hampshire,
Connecticut, and Maine hosted a series of fisheries educational workshops narrowly focused on the concept
of MPAs as they relate to fisheries management. The workshops in Rhode Island, New Hampshire, and
Connecticut were a half-day in length and structured to provide a general overview of the concept of MPAs
and the ways that protected areas are currently being used for fisheries management purposes in New
England waters: an assessment of the theoretical impacts to fisheries, particularly of no-take zones: and an
examination of the results from closed areas located on the Scotian Shelf in Canada. The workshop in Maine
was presented as a special session during the Maine Fishermen’s Forum, and was a full day in length. It
included presentations covering the same information as the workshops in the other states, but was expanded
to include a facilitated discussion among participants on how Maine could develop a fair and inclusive
process for evaluating the possible establishment of MPAs in the Gulf of Maine.

As part of a larger series of educational workshops on key fisheries management issues, the MPA workshops
were aimed at providing a foundation of information for future fisheries management and policy discussions
and an opportunity for participants to share up-to-date information and observations related to this topic.
Commercial and recreational fishermen, managers, environmentalists, students, and interésted members of
the general public participated in the workshops.

The following document is a composite summary of the four workshops and includes an overview of each of
the presentations along with the accompanying comments, questions, and answers generated at each
workshop. Also included is a summary of the facilitated group discussion held at the Maine Fishermen's
Forum and a summary of the major themes that emerged from all four workshops.



Kraken, a remotely-operated vehicle, is launched by scientists from the
National Undersea Research Center (NURC). University of Connecti-
cut. An operator at the surface directs the “robot™ to specific targets
for photography or sampling activities. Photo courtesy of NURC.
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OVERVIEW OF MARINE PROTECTED AREAS

General Overview of MPAs
Presented by Tracey Morin, University of Rhode Island, at the Rhode Island and New
Hampshire Workshops
Presented by Robert Pomeroy, University of Connecticut and Connecticut Sea Grant
Program, at the Connecticut Workshop

In recent years, there has been a shift towards ecosystem-based marine management. The emphasis of this
form of management is on protecting the productive potential of the ecosystem that produces resource flows
rather than on protecting a stock as a resource. MPAs are a type of marine resource management tool. These
tools are ecosystem-based and include other examples besides physically designated areas. These may
include catch limits, wetland restoration projects, and water quality standards. Worldwide, current MPA sites
cover less that 0.5 percent of world’s oceans. but some are asking for the coverage to be increased to 20
percent of the world’s oceans.

The World Conservation Union defines MPAs as:

“Any area of intertidal or subtidal terrain, together with its overlaying water and associated flora,
Jauna, historical, and cultural features, which has been reserved by law or other effective means to
protect part or all of the enclosed environment.”

This is the most widely accepted definition of an MPA. The definition points to MPAs as spatially desig-
nated areas established by formal law or other effective means used to implement it. MPAs consider whole
ccosystems. There are more than 1,350 sites designated as MPAs worldwide,

Types of MPAs and Management Styles

There are different types of MPAs based on the regulation of activities. Some MPAs prohibit entry, some
have comprehensive controls on extraction and use. and some have regulations regarding specific activities.
According to the National Research Council’s (NRC) 2001 report, there are three types of MPAs:

*  Fishery reserves—Zone where fishing activity is prohibited in order to enhance fishery stocks or habita

*  Marine reserves—Zone where removal or disturbance of some or all living resources is prohibited

*  Ecological reserves—Zone where the disturbance or removal of any living or non-living marine
resource is prohibited

The following examples illustrate the spectrum of MPA management approaches:

* Community-based—Designated and managed by local village, town, or community (I"bottom-up.”
2rassroots, etc.)

+  Comanaged—Designated and managed by local village, town, or community in collaboration with the
state or federal government

*  Federally based—Designated and managed by federal government with little or no input from the local
community (“top-down™)

The most effective type of management appears to be that which is community based. Regardless of the type
of management scheme chosen, however, there are numerous planning and management considerations
associated with MPAs, including:

*  Effects on communities

*  Stakeholder involvement in planning

*  Structure and function of the natural system
*  Costs of implementation



Visiting the Channel Islands

by kavak is a great way to
appreciate its exceptional
beaury. Kayaking offers
visitors up-close and personal
views of the istand coastlines
and wildlife. Photo by Chris
Gatschalk.,

«  Enforcement

«  Changes to current uses of an area

«  Existing laws and regulations that are in place to manage an arca
»  Resource issues outside of MPA boundaries

Benefits and Costs of MPAs

There are many potential benefits to establishing MPAs. They may be used to conserve biological diver-
sity—currently one of the only management tools available for this purpose. MPAs can help protect cultural
and historical resources by assuring the continuation of traditional uses, cultural practices, and sacred sites.
They can also protect sites with historical significance such as shipwrecks. Another benefit of MPAs is that
they can enhance natural resources by limiting impacts to endangered or threatened species, increasing the
number and size of exploited populations (e.g.. commercially caught fish and shellfish), and maintaining
benthic habitats. MPAs also provide opportunities for research and education by providing a control to
measure the impacts of human activities and serving as sites for education (i.e.. hands-on interactions that
support classroom curricula). Lastly, MPAs can enhance non-extractive uses, such as diving, kayaking, and
tourism, which can provide benefits. both economic and noneconomic.

Establishing MPAs can yield benefits to fisheries in the protected area, including increasing spawning stock
biomass and stock abundance, enhancing age-size composition and yield per recruit, and restoration of
healthy trophic levels. MPAs can also have positive spillover effects to enhance local catches, provide
insurance against uncertainty, increase aggregate catch levels and better predictability of catch levels. reduce
problems of multispecies management, and enhance market value by altering species composition of the
catch,

But there are potential costs associated with MPAs, including a loss of earnings (opportunity costs), an
increase in illegal activities. an increase in direct costs, such as those costs associated with establishing and
monitoring MPAs, enforcing regulations, and the added costs to fishermen of having to fish in other areas,
perhaps further offshore. There are also risks associated with how the fishing industry will adapt to closed
arcas and increased congestion and conflict on remaining open fishing grounds.

MPAs in the United States

In May 2000, President Clinton issued Executive Order 13158 regarding MPAs, The pertinent language is
excerpted below:

This Executive Order will help protect the significant natwral and cultural resonwrces within the marine
environment for the benefit of present and futire generations by strengthening and expanding the
Nation's system of Marine Protected Areas (MPAs ).

The main objectives of Executive Order 13158 were to strengthen the management of existing MPAs and
establish new or expanded MPAs: to develop a scientifically based, comprehensive national system of MPAs
representing diverse ecosystems and natural and cultural resources: and to avoid causing harm to MPAs
through federally conducted, approved, or funded activities. The Executive Order placed heavy emphasis on
enhancing and coordinating management of existing MPAs.

The U.S. Department of Commerce (DOC) and U.S. Department of Interior (DOI) were designated the lead
agencies charged with meeting the order’s objectives. As part of this agency designation, a national MPA
Center was established in Washington, D.C.. under the DOC’s National Oceanic and Atmospheric Adminis-
tration (NOAA) to facilitate research, training, and education about MPAs. Thirty individuals from various
backgrounds have been invited to serve on a Federal Advisory Committee (Appendix 1). The committee was
established to provide advice and recommendations to decision-making bodies in the DOC and DOI
regarding MPAs.

As of March 2003, a website was created at www.mpa.gov; maps of existing state and federal MPAs in the
United States were completed: the National MPA Center was established. with the MPA Training Center set
up in South Carolina and the MPA Science Center founded in California; and the MPA Advisory Committee
wits appointed.



Examples of MPAs

Located off the coast of Cape Cod, Mass., the Stellwagen Bank National Marine Sanctuary is part of the
National Marine Sanctuary Program and is one of 13 marine sanctuaries in the United States. The sanctuary
was designated in 1992 for the purpose of protecting biodiversity, ecological integrity, and cultural legacy.

Another example of a marine reserve is the Narragansett Bay National Estuarine Research Reserve
(NBNERR). which is located on and around Prudence Island in Narragansett Bay, R.1. NBNERR is part of
the National Estuarine Research Reserve (NERR) Program and is one of 25 such designated sites from
around the country. The research reserve was established in 1980, with the purpose of enhancing research
and public awareness about the marine environment,

The Gulf of Maine fishery closure areas are examples of lishery reserves. Designated in the mid-1990s,
these areas were established to support the rebuilding of groundfish stocks in the Gulf of Maine and on
Georges Bank.

Lastly. the Massachusetts Ocean Sanctuaries were designated through Massachusetts state law in 1970 as a
way to prevent alteration of the ocean, seabed, or subsoil.

A glance at the above examples illustrates the variety of reasons for establishing MPAs, They are also one of
several available measures for managing fishery resources. But stakeholder involvement. clear and compat-
ible objectives, adequate enforcement and monitoring, and an open and transparent process for establishing
and managing MPAs all seem to be critical factors to the success of MPAs. The goals for the scope and
purpose of MPAs must reflect a balance between scientific knowledge and economic, social, and political
realities. In considering MPAs. the threats to the resource and the potential economic benefits must be
identified. And finally, those most impacted need to buy into the decision-making process.

Comments and Questions

*  Q: MPAs have been established in places such as the Channel Islands in California. How have these
worked out?
A: In the United States. some have been more successful than others.

*  Q: MPAs might be defined very broadly in which case the entire ocean could be considered an MPA,
A: There are variations on what is meant by an MPA: the term is vague. MPAs are a spatial tool.

*  Q: Has work been done regarding the use of MPAs as a temporal tool vs. a spatial tool? Do MPAs have
the same value if applied towards the idea of frequency of disturbance?
A These are major questions in considering the effectiveness of MPAs in different systems.

*  Q: Are MPAs equivalent to MMAS?
A: An MMA is a Marine Managed Area. NOAA came up with this term to encompass these other
types of management that may not be considered solely for the purpose of protection. I am not sure of
the threshold that differentiates the two.

*  An MPA designated by the federal government is not necessarily managed solely by ithe federal
government: there may be stakeholder involvement as well.

*  MPAs need to be put in the right areas. Twenty percent of the world’s oceans is not necessary.

*  There are trade offs between scientific findings and the social and economic impacts in deciding on the
size, number, and location of MPAs,

*  Q: One of the goals is to involve stakeholders in the designation and management of MPAs, When
there are conflicts, what are the ways to resolve those conflicts?
A For existing MPAs, each agency charged with oversecing each site deals with stakeholders, some
through means such as advisory councils.

e Q:If there are new MPAs designated as a result of the Executive Order, is there a comprehensive
approach to getting input?
A: This should be considered. There is no framework: the Executive Order simply says that these
agencies should work together to coordinate actions.

»  Q:Is the recreational community represented on the MPA Federal Advisory Committee?
At Yes.

b



o Q:Is the definition of MPAs used by the World Conservation Union the accepted definition by the
National MPA Center?

A: There is a difference. The World Conservation Union definition is widely accepted in the interna-
tional community. There are agencies in the United States that are a part of that World Union and have
contributed 1o that definition. The Exccutive Order has a different definition. The main difference is that
the Executive Order has the phrase “to provide lasting protection™ in it.

«  There is no agency in charge of controlling MPAs. The Executive Order speaks to existing agencies and
tries to enhance coordination among them.

*  Q: Are fishery closures considercd MPAs? Do they meet the criteria?

At In the international definition, fishery closures might be considered MPAs. In the Executive Order
definition, the phrase “lasting protection™ is used and fishery closures may not be considered MPAs by
the National MPA Center in that they are not permanent enough to provide lasting protection.

¢  The MPA Center has defined the term “lasting protection™ in draft terms to mean longer than four
months and permanent (every year). A Federal Register Notice is about to come out asking for public
input on how to define the phrase “lasting protection.” We currently have spawning closures that last
two-to-three months that do not meet this definition.

*  Q: Enforcement is an issue. The state enforcement officers and the Coast Guard are alrcady stretched in
terms of resources.

At Enforcement is a consideration. It has 1o be thought of in terms of all the possible management
options and most effective use of resources.

*  There are no new jurisdictions or authorities.

¢ Q:If an MPA is established, will it have to follow all of the other National Environmental Policy Act
(NEPA) requirements?

A: MPAs arc already in place under existing agencies and existing authorities. If, under an existing
authority, it is necessary 1o meet NEPA requirements, then that will be the case.

e If the DOI was to establish a new park or monument, or the DOC was to establish a new sanctuary, it
could be done through Congress, and the public process could be avoided. If other agencies, such as the
New England Fisheries Management Council, were (o designate an MPA, there will be a need for
NEPA, and if an existing sanctuary was going to develop more restrictions, there would be a need for
NEPA.

Introduction to the Issues and Terms

Presented by Deirdre Gilbert, Maine Department of Marine Resources, at the Maine
Fishermen's Forum MPA Workshop

The purpose of this presentation is to review some of the terms and definitions used to talk about MPAs. The
number of different 1erms used to refer to MPAs and the lack of consistency in using those terms has led to
confusion surrounding MPA designation in marine resource management. This presentation will also cover
some of the activitics occurring at the federal level to explain, in part, the interest in MPAs and why it is
advantageous to start talking about this topic carlier rather than later.

The most commonly used, “official” definition of MPAs comes from the Executive Order on MPAs that was
signed by President Clinton in May 2000. An MPA is defined as an “area of the marine environment that has
been reserved by Federal, State. termritorial, tribal or local laws or regulations to provide lasting protection for
part or all of the natural and cultural resources therein” (Executive Order 13158). In general, this means an
area of special protection in the marine environment.

However, this definition is vague. So the first thing that NOAA and the DOI—the agencies charged with
carrying out the Excecutive Order—had to do was 1o define some of the terms used in the definition. These
included the words “area,” “marine,” and “lasting protection.” Some of the terms are relatively straightfor-
ward; for example, area means something with specified boundaries (lines on a chart). Marine usually means
that the water is at lcast a little salty, but it has actually been defined here to include the Great Lakes. Lastly.
to really understand what is being considered an MPA, the terms “lasting™ and “protection” must be defined.
After considerable debate, the National MPA Center has decided that “lasting” means some expectation of
permanence. Areas with a built-in sunset clause must provide a minimum of four years of continuous
protection and must have a specific mechanism to renew protection at the expiration of the sunset period.



Scasonal closures, even if they occur every year, at the same time, forever, and provide adequate protection
to the populations they are meant to protect, are not considercd MPAs. The rolling groundfish closures that
move up the coast each spring are not considered MPAs. [t is also important to note that the term protection
does not necessarily mean no fishing. It may mean no drilling for oil and gas or mining of sand and gravel as
is currently the casc on Stellwagen Bank. Or it may mean limitations on certain types of gear. Note that the
definition of MPA says nothing about size, so MPAs can vary from less than an acre 1o thousands of square
miles.

MPAs are not a tool intended to achieve one particular goal. Instead. they are viewed as a tool that can be
used in conjunction with other management measures. The intent of the MPA will dicla(& where it needs to
be, how large it needs to be, and the degree of protection that it needs to offer. MPAs arc established to
protect endangered species, such as marine mammals and turtles; protect critical habitat, such as essential
fish habitat (EFH); manage fisheries: increase or conserve biodiversity; protect submergéd cultural re-

sources, like shipwrecks: reduce user contlicts: and/or provide educational and research opportunities.
Types of MPAs

For some of the goals listed above, proponents believe that total protection of the environment inside an
MPA is needed. For example, to conserve biodiversity, there may be a need to protect theientire habitat from
disturbance. Likewisc. MPAs meant to serve as research arcas sometimes must act as a control in an
experiment, so there can be no outside disturbance. Even MPAs meant to manage hshcm.s sometimes are
completely protected from takings.

In order to talk about the different levels of protection that MPAs can offer, a number of other terms have
cropped up—and they generally have not been used consistently. Often they are used interchangeably. Those
most commonly used include: :

*  Marine reserve
- No-take reserve
- Fully protected reserve
- Ecological reserve
- Ocean wilderness
»  Fishery reserve

The term “marine reserve” is used differently in different places: sometimes it means no extractive activities
of any type, other times it means that certain types of extraction, or extraction of certain species, is prohib-
ited with other extractions allowed. An example of this definition can be found in the NRC report: “a zone
where some or all of the biological resources arc protected from removal or disturbance.™ Interestingly, atl
of the terms listed under marine reserve—no-take reserve, fully protected reserve, ec.olog cal reserve, and
ocean wilderness— are used to mean that extractions of any type. both living and nonll\'mg resources, are
prohibited. 1

Lastly, the term “fishery reserve” is used to mean MPAs designed for the specific purpose of improving
fisheries. There are certain management objectives that can be addressed by marine rescrﬁcs as a supplemen-
tal tool for management of fisheries. in addition to some of the management tools that aru; traditionally used.
Some of these objectives are easier to achieve for some species than for others, dependmg on the species’
mobility or other life history characteristics. The objectives include:

*  Stock rebuilding — Assist in rebuilding overfished stocks and maintaining them at productive levels

«  Biological productivity — Enhance long-term biological productivity (yicld)

¢ Economic productivity — Assist in achieving long-term economic production. while/minimizing
short-term negative economic impact on all users L

*  Insurance — Provide protection for the resource against the realitics of management
effects of natural environmental variability

*  Habitat protection — Conserve and protect EFH |

*  Research and education — Provide areas not fished for research. These will serve as controls for
assessment of the effects of long-term environmental variations and the potential habjtat alterations due
10 fishing and increase our understanding of the role marine reserves may play in ﬁsl{ery management

*  Ecosystem approach to management i

ncertainty and the

|
|
|



West and East

In existence today are the following types of MPAs, as designated
by NOAA: fishery management zones, national marine sanctuar-
ies, NERRSs, and critical habitats (Fig. 1).
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Figure 1.
Examples of
MPA and MMA
sites around the
world.

St ARy Can) WS Executive Order 13158 in May 2000 to “strengthen and expand
the national system of MPAs.” President Bush endorsed the
Executive Order in June 2001 and announced his intent 1o move
A s H Ry forward with its charge. The Executive Ordm“ tasks NOAA and
salely s bocator map, DOI, whose authority provides for the establishment and/or
management of MPAs, to enhance or expand protection of
existing MPAs and to establish or recommend new MPAs as
appropriate. It demands improved communications, coordination,
and information-sharing in carrying out this task. The challenge
of the Executive Order is to determine a way to use MPAs effectively to reach management goals nationally.
Obstacles remain: we do not possess a comprehensive inventory of existing MPAs within U.S. waters, nor
do we have a strategy for building a national network from the collection of individual MPAs. We first need
to determine what we have and how MPAs are functioning before we can conduct meaningful assessments
and implement improved management schemes. The inventory is intended to support the development of
science-based management approaches to effectively conserve individual sites and networks of sites, to
support the development of a national system of MPAs. and to identify sites so that federal agencies may
ensure that the agencies cause them no harm.

To meet these needs, NOAA and DOI were tasked with the following:

*  Create an MPA website to provide more information

*  Produce an inventory of existing U.S, MMAs

*  Establish an MPA Center to provide new science, training, and technologies; assess the effectiveness of
current MPAs: and develop a framework for a national system of MPAs

= Create an advisory committee to provide recommendations

*  Consult with states, territories, tribes, councils, and others

There are two inventories being created—one of MPAs and one of MMAs. Sites that appear in the MMA
inventory may not appear on the MPA inventory. To date, NOAA and DOI have an MPA inventory that
includes limited data for 328 sites. Of these, 251 are federal sites from major national programs and include
national parks, national wildlife refuges, national marine sanctuaries, and fisheries management arcas. There
are 25 federal-state partnership sites from the NERR System. 41 sites from Maine and Massachusetts, and

11 territorial sites from the Commonwealth of the Northern Marianas Islands.

Activities at Multiple Levels

Al the federal level, fisheries management councils are continuing to gain experience using closed areas for
fisheries management. The South Atlantic Council has been working on MPAs for a number of years.
Beginning in 2000, council members and staff began meeting informally with both commercial and
recreational fishing organizations. conservation organizations, and others interested in the development of
MPAs as a fisheries management tool. Public scoping meetings followed as the council continued to review
and alter options for management of “reef fish"—those species found in the council’s Snapper-Grouper
Management Complex. There are a total of 73 species included in this management unit. In 2001, the
council held an advisory panel meeting that involved over 75 members of the council’s various advisory
panels, including members from the following panels: MPA, Snapper-Grouper, Wreck-fish, Habitat and



Environmental Protection, Coral, and Law Enforcement. Scientists, environmentalists, commercial fisher-
men, charter captains, recreational fishermen, and fish processors all came to the table to discuss manage-
ment options and possible candidate sites for MPAs. The council held numerous meetings of its own MPA
and Snapper-Grouper committees to further explore the use of MPAs to meet the council's mandates
outlined in the Sustainable Fisheries Act to protect reef fish species currently considered overfished.

The Pacific Council undertook a two-stage process to consider marine reserves as a tool for managing
groundfish. The first part was a “conceptual evaluation™ and the second part was to develop alternatives for
consideration. The second phase was to be started only if there was a positive result from the conceptual
evaluation. The first phase ran from the spring of 1999 through September 2000. During this phase, a
technical analysis of marine reserves was prepared and an Ad Hoc Marine Reserve Committee met to
develop recommendations for the council. Following these efforts, the council adopted marine reserves as a
tool for managing the groundfish fishery. As a result, the goal for the council’s Strategic Plan for the
Groundfish Fishery is to use marine reserves as a fishery management tool that contributes to groundfish
conservation and management goals, has measurable effects, and is integrated with other fishery manage-
ment approaches. The council recommended that implementation (Phase 1) proceed “as appropriate.” Phase
Il involves developing options for the design and location of marine reserves. Since other West Coast states
are also considering marine reserves, this phase requires that the council coordinate withistate, tribal, and
local agencies. A council ad hoc committee met and developed a budget for considering a coast-wide
network of marine reserves. It quickly became clear that, given other pressing issues before the council,
there was not enough money or staff-time to fully implement this phase. The council is prepared to respond
to initiatives developed at the state and local levels as these responses fit in with other council priorities, To
date, the council has established two marine reserves off southern California to help rebuild cowcod, These
two reserves cover 4.700 square miles. In those areas, all fishing for groundfish species is prohibited, and
the state has prohibited prawn trawling and other recreational and commercial fishing except in shallow
waters (less than 20 fathoms).

Additional activities on the federal level include the management of national marine sanctuaries located in
the Florida Keys, Channel Islands, and the northwest Hawaiian Islands. At the state level. California
implements the Marine Life Protection Act, and at the local level, MPA activities exist in Taunton Bay in
Massachusetts and Great Salt Bay in New Hampshire. Conservation organizations such as the Conservation
Law Foundation and the Ocean Conservancy are also active at the local level.

Challenges and Opportunities

The optimal design and implementation of MPAs poses many challenges and opportunities. We need to
consider how to use MPAs effectively as management tools. This involves addressing such questions as:
What is the appropriate spatial scale for implementation? Should we establish a few large MPAs or many
small MPAs? What is the appropriate temporal scale or period for measuring the performance of an MPA in
terms of yielding ecological benefits or improving ecosystem functions? What are the goals of an individual
MPA or network of MPAs? We also must consider how to coordinate across jurisdictions (federal, state,
tribal, international) and how to develop partnerships to provide scientific and socioeconomic information
and to ensure communication. Finally, we must include all interests in the design and implementation of
MPAS (e.g., fishing, shipping, tourism, conservation).

Four coastal tribes

the Mukah, Quileute, Hoh, and

Quinawlt—depend on the sancrwary for protection of

marine resources upon which their people depend.

Under treaties, the tribes are comanagers with the

sanctuary and other agencies in " Usual and

Accustomed Areas” for fishing. shellfish gathering,

and other resource uses. The cqastal environment and

its fish and wildlife are importdnt parts of cultural

life. Photo countesy of the Olympic Coast National

Marine Sanctuary. g
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Perspectives on MPAs from Maine
Presented by George Lapointe, Maine Department of Marine Resources, at the Maine
Fishermen's Forum MPA Workshop

The topic of MPAs is a political grenade—if you move too fast, opponents will be critical and if you move
too slow, proponents will be critical. There has been a lot of interest in MPAs. The Executive Order sct up
the MPA advisory panel, and scientists, environmentalists, and {ishermen are all interested in this concept. In
general, the concept of MPAs is worth considering. This means closing a significant amount of area for a
significant amount of time with significant restrictions in use. Establishment of MPAs as a fishery manage-
ment tool is one purpose; no-take reserves for ecological restoration is another purpose.

In Maine, groups have begun to talk about the concept of MPAs. This has resulted in a couple of problems:
Pcople meet to discuss their concerns but do not follow through by interacting with the fishermen. Partici-
pants conclude that they have talked with the fishermen and arc done with the issue or that the fishermen do
not care about this issue. A lack-of trust surrounds the issue of MPAs. I this issue is to advance, people need
to build that trust. Trust must be built through interactions and on a consistent basis. And it must be built on
a number of issues besides MPAs.

To move ahead on the issue of MPAs, academic discussions must move beyond a conceptual framework to
consideration of specific proposals. There must be honesty in definitions that address the amount of time the
MPA will exist and its purpose. The ability to enforce what is proposed is also an important consideration.
Enforcement will be casier to do closer 1o a shore community, but the impacts are higher on the general
public. Finally. stakcholder involvement in the process is critical. For example. in Florida's Dry Tortugas,
stakeholders worked until they reached consensus. Compromises were made: nobody was entirely happy.
but they kept working on it until agreement was reached.

When the idea for establishing an MPA moves from a concept to an actual location, the impacts on the
community become real and stakeholders react. While contentious, discussing an actual area gets people
engaged and they begin to take ownership of the concept. The key to addressing the issue of MPAs in Maine
is figuring out how (o do that stakcholder process correctly.

Perspective on MPAs from Washington, D.C.

Presented by Drew Minkiewicz, Maine’s U.S. Sen. Olympia Snowe’s Office, at the Maine
Fishermen’s Forum MPA Workshop

Currently there is no federal legislation that mandates or addresses MPAs. The Executive Order gives
permission to establish them, but it does not mandate their establishment. The Executive Order is not law
but acts as more of an “interoffice memo™ among agencies. The federal Ocean Commission's responsibili-
ties includes reviewing maritime law and making recommendations. It is up to Congress 1o turn those
recommendations into law. However, since MPA establishment is not law, parties do not have the right 1o
suc if no MPA is created. In the New England groundfish situation, there was no federal law requiring the
cstablishment of MPAs, but since other requirements were violated, the court ruled that an MPA was needed
to correct the situation. To date, there is no legislation on MPAs pending in the U.S. Senate.



PART I

THEORETICAL IMPACTS TO FISHERIES

£ ]

Use of Large-Scale Closure Areas for Fisheries Management and

Biodiversity Protection: Some Observations From New England
Presented by Steven Murawski, NMFS, at the Rhode Island Workshop
Presented by Michael Fogarty, NMFS, at the New Hampshire Workshop.
Presented by Jon Brodziak, NMFS, at the Connecticut Workshop

In this presentation, we will detail the conceptual basis for fishery closed areas or MPAs; offer a historical
perspective; discuss the potential effects of closures in New England. especially with respect to groundfish.
scallops, and fishing effort: relate complementary goals of fishery management and biodiversity conserva-
tion: and draw some conclusions about the future of MPAs in the Northeast. as well as ask: Are there
alterative fishery management tools to closed areas?

Conceptual Basis for Closed Areas/MPAs

In the carly 1900s. the United States started seiting aside terrestrial areas as a way to proiect special
components of ecosystems. It has taken awhile for that approach to be considered in marine ecosystem
management, but it is now receiving a lot of attention. In general, marine reserves can increase species
diversity. increase specics community stability. enhance habitat quality. create or enhance non-cxtractive
uses, reduce user conflicts, create areas with intrinsic value. and provide baseline systems for study. An
important goal of the research in closed areas is to understand the effects on habitats and systems of
removing disturbances 1o natural cycles. For fishery closed areas, MPAs have been proposed Lo reduce
fishing-induced mortality of targeted and non-targeted species, conserve habitat and biodiversity. provide

insurance against uncertain effects from other fishery management measures and inherent natural variability,

and to distinguish natural variability from human impacts—MPAs provide an opportunity on which this can
be assessed.

According to Murray and others (1999), the following are guidelines for development of MPAs:

¢ Clearly specify goals and objectives

*  Broadly represent communities, habitats. and system types

*  Match scales of ecologicitl and oceanographic processes

*  Replicate reserves of similar communities and habitats

*  Apply principles of adaptive management using reserves as a learning tool

In terms of fisheries management, MPAs serve a varicty of purposes. They reduce fishing mortality through
inefficiency (lower catch per unit effort areas) by forcing fishermen to fish in less productive areas. MPAs
can be used to rotate “grow-out™ areas for sedentary species, such as scallops. They minimize bycatch or
species interactions and would be useful for protected or unexploited species. They may énhance spawning

by protecting active breeders, which was the rationale behind seasonal closures in New England. MPAs also

enhance export or “spillover.” protect critical life stages. and reduce secondary impacts from fishing. The
spillover effect is potentially the most important effect of closed arcas but it is difficult to document.
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Historical Perspective

The Northeast groundlish fishery enjoys four centuries of history and is one of the world’s most
important case histories of closed areas. [t's composed primarily of small independent fishing opera-
tions. The fishery was open to foreign fleets until 1976, These foreign fleets were responsible for large
removals of groundfish until 1976. Other species show a more stable history reflecting the lack of
human exploitation (Fig. 2). The area saw a large increase in investment following establishment of the
Exclusive Economic Zone (EEZ), but a history of controversy over ownership of the resource still
remains. The area is characterized by the use of input controls rather than
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Figure 2, Graph shows general changes in abundance over tme for
different groups of fish.

output controls on fisheries.

Potential Effects of Closures in New England

In New England. 20,200 square kilometers (km°) have been closed 10
fishing. These closed areas are the largest in the world in temperate
waters, and they are situated on highly productive fishing grounds. Closed
Areas | and 2 on Georges Bank were closed in 1994 by the U.S. Secretary
of Commerce under an emergency action and have been essentially closed
to groundfish gear since that time (Fig. 3). There has also been a Gulf of
Maine closure to rebuild the cod stock, and a Nantucket Light closure 1o
protect juvenile yellowtail flounder, These closures compose a large
fraction of the Continental Shelf area. In addition to the semi-permanent
closed arcas, there are rolling closures for particular months (Fig. 4). Due
to the number of areas closed for at least part of the year. it becomes
difficult for fishermen to keep track of what is open and what is not.

A new concept in fisheries management is the idea of using shorter duration closed areas. on a rotating
basis. to act essentially as fish farms. There appears to be some support for this idea. But enforcement
becomes an important aspect in managing grow-out arcas.

Figure 3. Areas closed to fishing represent 20,200 km® in New England waters.,

12

Groundfish vessels have had to move elsewhere in
response Lo the closures. Figure 5 shows the distribution of
fishing effort prior to the closures (1991-1993) and in 2000
for the 40 largest trawlers. Reported effort is now concen-
trated on the flanks of closed areas.

Fishery area closures are intended to allow species to
recover from overfishing. But recovery from overfishing
depends on a number of factors, including the rate of
movement across boundaries, the fraction of the population
protected by the closure, redirection in fishing effort. non-
catch mortality, and species productivity (recruitment and
erowth). The effectiveness of closed areas in terms of
fishery management may be related to the mobility of the
species. Sessile animals like scallops may benefit more
from protected areas than a mobile species like cod. And if
fishing effort is not reduced, it may simply become more
concentrated in another area (Fig. 5). We need to consider
if we are creating more problems by concentrating fishing
effort into small arcas.
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Figure 7. Graph shows an exponential increase in sea
scallops in the closed areas. and an increase in scallop

densities over the whole area. with spillover effects
2001

outside the closed arcas.

» When scallopers dream... §

TR NS

Figure 8. Scallopers aboard the £/V Santa Maria, in
Nantucket Lightship Closed Area. August 1999, show
the bounty from a single, 10-minute tow with one

i

Figure 9. Pattern of fishing activity in March 1999 when
areas remained closed to scalloping.
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Figure 10, Pattern of fishing activity in October 1999 when the New
England Fisheries Management Council opened a portion of closed areas
to scalloping,
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trawl surveys. Dot size indicates fish weight per tow.
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Figure 14. Scasonal distribution of Atlantic
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(uly - November) [ = 140 - ©18 4 : ; (July - November) | @ 75 - 2 weight per tow. Closed areas are delineated
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Figure 15. Cod SSB has increased minimally since the 1994 closures, but the stocks have not
recovered—Ilikely because the fish move but also because fishing mortality (F) was never

Spring 1997-1999

adequately reduced to allow stocks 1o rebuild.

Figure 16. Despite area closures. Atlantic cod stocks
have not recovered. This may be due. in part, to the fact
that the fish move. Results are based on NMES trawl
surveys in spring 1979-81 and spring 1997-99.
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Complementary Goals: Fishery Management and Biodiversity Conservation

There are several important factors to consider when designing MPAs: placement. size, number, and
configuration. MPAs are most effective when stocks are overexploited, when fishing activity disrupts
habitat, or when source populations are differentially exploited. In simple mathematical models, it is
assumed that adults stay within the boundaries of the reserve but send their young both inside and outside
the reserve. In these cases, the MPA would be acting as a quota, Different combinations of management
measures can give the same result (Fig. 17). You can let a higher fraction of the reserve have the same result
as you increase the exploitation rate. However, you would not generally predict that it would be better to
have a new reserve rather than an equivalent constraint on the exploitation rate, [which means you can
achieve the same result by traditional fishery management techniques].

In standard production models, there is an intermediate level that results in the most yield for a particular
level of effort (Fig. 18). A drop in vield can occur with shifting environmental conditions which affects the
carrying capacity of an area (Fig. 19). The act of fishing itself can disrupt the habitat so the production is
lower (Fig. 20). The maximum sustainable yield is lower as is the fishing effort needed to reach that yield.
This might be a situation where it would be desirable to protect a certain amount of the habitat from
disruptive fishing.

Reserves vs Controls on Fishing Mortality:
Interchangeable Results?

Standard Production Model

Fraction in Reserve

Maximum Exploitation Rate

Fishing Effort

Figure 17. Figure 18. In standard production models, there is an imermediate

level that results in the most yield for a particular level of effort in
both high and low area carrying capacity (K).

When Fishing Reduces
Carrying Capacity

Standard Production Model

Standard Model

Habitat Loss Model

Fishing Effort Fishing Effort

Figure 19, A drop in yield can occur with shifting environmental Figure 20. The act of fishing itsell can disrupt the habitat so
conditions which affects the carrying capacity of the area. the production is lower. The maximum sustainable yield is
lower as is the fishing effort needed to reach that yield.



An MPA could be a site with a source population replenishing other areas (Fig. 21). Open areas would be
considered sinks outside the MPA. Care must be taken with allowing fishing in source areas. According to
our model. a population that is not serving as a source or “donor” population can take more fishing pressure

that a population that is serving

B ==

as one (Fig. 22). If a source population is being protected, the harvesting

amount of the sink population will be affected (Fig. 23). The probability of maintaining the population is
g. 24). At zero fishing, 100 percent

dependent on the fraction of the population subject to harvesting (Fig. 2
success is achieved. As fishing increases, the probability of success drops off.

Non-Donor

Fishing Mortality

Figure 22, A population that is not serving as a source or “donor”

Figure 21, An MPA could be a site with a source population replenishing
population can take more fishing pressure that a population that is

other areas (T). Open areas would be considered sinks outside the MPA,
serving as one.

Reserves: Hedge
Against Uncertainty?
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Figure 23, If a source population is being protected, the harvesting % Area Harvested
amount of the sink population is atfected [With Subsidy vs, Without Lauck et al. (1998)

Subsidy].

Figure 24. The probability of maintaining the population is
dependent on the fraction of the population subject to harvesting

In it source area.

In New England. closed areas appear to have provided benefits beyond what would have been expected with
¢ffort reductions alone. Putting closed arcas in place would likely not have been as effective without overall

controls on fishing effort as well.
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Future of MPAs in the Northeast

In conclusion, the Georges Bank closed areas have been integral to species recoveries, and there is evidence
of improved recruitment. The closed arcas have had an unequivocal effect on fishing. The resulting dis-
placed effort is important for some species, and there is the potential to reduce habitat impacts and bycatch,
In addition, closed areas arc valuable scientific arcas and can serve as a basis for rotationpal area manage-
ment, though they cannot solve the problem of excess capacity in the fishery.

Where do we go from here? Future uses and considerations for MPAs might include:

*  Rotational arca management

*  Biological reserves for spawning stock

*  Hydrodynamic models to develop reproductive footprint
*  Experiments within the Sustainable Fisheries Act

*  Explicit consideration of tradeoffs: habitat and bycatch

*  Stewardship/ownership

MPAs do have limitations. They cannot control for fishery displacement and loss of yield, nor can they
control for an increase in fishery effects outside the MPA. Finally. it's important to remember that MPAs are
not a panacea—other measures are needed 10 manage human impacts.

Comments and Questions

*  Many MPAs worldwide have been implemented on an ad hac basis without clearly defining goals and
objectives up front. This makes it difficult 10 assess their effectiveness.

*  Sctting up an MPA until a stock rebounds does not fit with the definition in the Executive Order that
suggests it is permanent. There is confusion in the fishing community about this.

+  Theoretical models do not go into detail about fishing pressure in an arca, depth ol water, location of
major populations, ctc.

*  Q: Can you substitute percent of population protected for percent of area harvested?

A: In the models, it is assumed that they are equivalent.

*  Q: Are benefits unique to no-take reserves? Can they also apply to partial-take reserves?

A: Yes. It depends on the nature of the regulations that are put into place for partial-take reserves.

*  When MPAs are used for habitat protection. invasive species could destroy the benefits. This would
shift the yield of the system.

¢ Q: s there a minimum size for MPAs o be effective? Is it dependent on sensitive habitats?

A: One of the issues is whether we have any really fragile habitats. Some of the canyon head habitats
might be considered special arcas in terms of bottom topography and the species that occur there.
Generally speaking we do not have any critically defined habitat areas like coral. The size of the closed
areas is dependent on the targeted reduction in fishing mortality. Bigger is generally betier. It is more
cenforceable and more likely to be able to protect a mixed-species complex.

*  Q: There is a well-developed body of literature on appropriate terrestrial park sizes when aiming to
protect bicdiversity. Has this been developed for marine arcas?

A: This would be the next major research area—to bring the approach developed for terrestrial
systems to the oceans.

*  On Georges Bank. the Canadians use a very different management regime to get what they consider to
be the proper fishing mortality rate. They close their fishery down from January through June. issue
ITQs. regulate mesh size, etc.

*  Q: How does the Canadian activity on Georges Bank factor into your conclusions?

*  A: Canadian fisheries are restricted on an output basis by catch. Since the carly 1990s they have had a
very low quota. For cod they use a separator trawl and avoid cod as much as possible.

¢ Q: Are closed areas in the Gulf of Maine set in stone?

A: There is some ability to adapt boundarics. Closed Area 2 was shortened h:.(..:usc it did not have
impact on critical species such as cod.

*  Q: How is monitoring done in closed arcas?

A: Vessel monitoring systems are voluntarily in place on scallop and groundfish vessels (large trawlers).

For other vessels, the U.S. Coast Guard monitors compliance and numerous vessels have been cited.
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Q: In the sea scallop case, how did you calculate where the closed arcas would be?

At Actually. the sea scallops in the closed areas had nothing to do with it. The closed arcas were
designated to protect groundlish stocks. It just so happened that they were in the right place for the sea
scallops.

Closed areas are forcing people 1o {ish where the fish are not located. This is inefficient. [t costs more.
fishermen have 10 do more fishing. and it increases impacts on the bottom.

Q: How is control of days at sca considered a direct control in that it does not control the use of that
day at sea?

Atz Itis a control on what you have to work with. Days at sca are thought of as a direct control, but
fishermen arc opportunistic and the use of days at sea varies. Transit time is a factor. Days al sea are
one way to reduce cffort, but this methed is not refined.

There are a lot of latent permits in New England and this needs to be resolved. Industry struggles to
rebuild stocks and others who have not been using their permits have an opportunity to come back in
when the stocks are rebuilt,

Q: Is there a way to measure if the increase in biodiversity on Georges Bank is attributable to minimiz-
ing fish mortality or less habitat destruction?

Az No. This is a research need.
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Fishermen's Forum MPA Workshop [ 45
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This presentation focuses on questions that ask, Do we have a problem
managing our fisheries? Can MPAs help in the management of fisheries
and/or marine ecosystems? Do MPAs work? When don’t they work?
Should they be part ol our management toolbox?

Figure 25. North Atlantic fish abundance is in decline, with only 3 to 4 tons
of fish per square kilometer.

A Problem Managing Our Fisheries?

.
Is our fishing heritage at risk? Do we have healthy ecosystems? The . G!Obal FlSherleS Landz‘n q
models and information suggest that there is a problem. In the October 4, |~ : ; g
2002, issue of The Providence Journal, Pat White's commentary “Pre- . p R ¥ Watson and Pauly
serve America’s fishing heritage”™ points out that “Clearly, fishery . : g '1,;_-." 2001 (Nature)
management today is not working for the fishermen or the fish. We must z ;
begin by placing a premium on protecting fish habitat and the entire Z .
ecosystem that produces and supports fish. Without healthy, productive LF a
ecosystems, we will not have healthy fisheries.” B

v "
When [ travel and talk to fishermen, I rarely hear that fishing is getting E T
better (Figs. 25 and 26). According to researchers like Daniel Pauly, the § i
North Atlantic abundance of fish is declining, mirroring that occurring 5 :
globally. In their 2001 Seience article, “Historical Overfishing and the ; 25
Recent Collapse of Coastal Ecosystems,” Jackson and others wrote, B
“Ecological extinction caused by overfishing precedes all other pervasive 45 4~ Cormectad, no anchovela
human disturbance to coastal ecosystems, including pollution, degrada- ui'm e TR
tion of water quality, and anthropogenic climate change.” '

Figure 26, The world's fisheries are coastal, and landings have been

declining globally since the late 1980s.
Have fish and fishing changed in Maine? How do these changes impact
coastal ecosystems? Historically. people have been lishing for large
groundfish off the Maine coast for thousands of years. It was casy to
catch fish such as cod using fishhooks made of bone and other primitive
techniques (Fig. 27). In reconstructing the size of cod available over
4,500 years ago, the average size was about 1 meter (m) in length. Fish
bones discovered in Indian “kitchen™ middens between 500 and 2,500
years ago were comprised of almost 90 percent cod bones (Fig. 28).

The carly explorers in Maine found large cod and haddock everywhere,
as evidenced in their writings by Rosier (1605) about the Maine coast:

“While wee were at shoare, our men aboord with a few hookes got
above thirty great Cod and Haddocke, which gave us a taste of the
wreat plenty of fish which we found afterwvard, wheresoever we
went upon the coast.”

Figure 27. Fishhooks, made from bone, date back 5,000 years belore
present (y bp). Cod vertebrae, dating back 4,100 v bp, indicate that cod
fished at the time averaged about 1 m in length.
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Historical maps of the 1800s showed abundant areas of cod in the fishing grounds of coastal Maine

(Fig. 29). One hundred years later, in the 1920s, areas of cod abundance remained (Fig. 30). At that time,
cod was also the most frequently caught species (occurring over 90 percent of the time) followed by
haddock and hake (occurring about 60 percent of the time) (Fig. 31).

The days of big cod and lobster appear to be over, And the fisheries and ecosystems of Maine have changed.
Today, all groundfish together comprise only 8 percent of the value of Maine’s landings. Groundfish prey
such as lobster, crabs, and sea urchin all increased and became “players™ in coastal ecosystems.
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Can MPAs Help?

Can MPAs help manage fisheries? Can they help manage marine biodiversity? There are stories of
both successful and less-than-successful MPAs. In the Philippines, once the Apo Reserve was closed
to fishing, a steady rise in the size and abundance of fish was observed. In the Sumilon Reserve, the
area was initially not fished and then became fished. It was then closed to fishing, and the size and
abundance of fish increased. Globally, most reserves enhance fisheries within their bounds (Fig. 32).
They increase biomass of fish relative to areas that are not fished, and some of the percent increases
are quite large (Fig. 33).

The Ecology of Marine Protected Arvas
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Figure 32. Globally,
most MPAs enhance
fisheries, but the
highlighted MPAs in this
table did not.
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Figure 33. MPAs increase fish

biomass inside their borders.

The numbers on the map

represent the average increase

in fish biomass inside reserves.

Source: Data are from 32

studies summarized by Halpern

(2002) that were published in
peer-reviewed journals. 27



An added benefit to an MPA s “spillover™ effects, which can increase fish biomass and catch rate adjacent
to the reserve (Fig. 34). The area of the spillover is usually very small, but spillover effects can result in
larger fish spilling over from the MPA. (Fig. 35). In addition, the reproductive potential of large brood stock
can be significant (c.g., Birkeland (1997) estimated that one large fish equals 212 small fish),
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In the Gulf of Maine, the coastal cod fishery collapsed. In
response, closures were established on Georges Bank in 1994 in
an effort to protect the stocks (Figs. 36 and 37). Despite this
action, cod stocks did not respond favorably. In contrast,
haddock stock biomass increased significantly in response o the
fishery closures (Fig. 38). And the density of sea scallops
increased since the closures were put in place (Fig. 39). In
addition, the closures have resulted in spillover of sea scallops 1o
adjacent waters (Fig. 40).

Figure 36. Graph shows the collapse of the cod
fishery over time. from 1970 to 1992 prior to arca
closures instituted on Georges Bank.

Figure 37. Map of closed areas (MPAs) in the Gulf of
Maine to protect groundfish stocks.
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Figure 38. Haddock has responded well to area closures. Size of the circles
indicate the increase in biomass in the vicinity of the closures. Data from
NMFES groundfish tows, 1989-1998,
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Figure 39, Landings (metric tons, meats) and survey abundance indices for
Atlantic sea scallop on Georges Bank and in the Mid-Atlantic Bight, 1960-
1998, Abundance indices are stratified mean weight (kg) per survey tow,
standardized for dredge selectivity.
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Figure 40. For Georges Bank sea scallops, the spikes to the east of the
closed area are a result of spillover effects.

25




Unfortunately. not all closures work. For
Newfoundland’s northern cod fishery,
targeted fishing ceased in 1992; however.
spawner biomass continues to show no sign
of recovery (Fig. 41). When populations

Closed to decline to such a low level that reproductive
cod fishing capacity is eroded. recovery is sometimes
impossible.

Figure 41. Spawner biomass of Newfoundland's
northern cod shows no sign of recovery almost a
decade after the cessation of targeted fishing
mortality. Sewrce: Hutchings, JA. and R.A. Myers.
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Figure 42. Scallop dredge and trawling effort on
Georges Bank and the Gulf of Maine. Data from
14,908 passes. Spatial distribution of effort is
aggregated on productive fishing areas. Source:
Auster et al., 1996.
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Preserving Biodiversity

MPAs can be used to preserve biodiversity, especially in areas where fishing has
impacts on habitat. Some fishing methods have greater impacts than others,
Trawling. for example, is viewed as a potential problem by some. In certain arcas,
trawling frequencies can be great, In areas containing deepwater corals and
anemones, dragging of the bottom can obstruct these long-lived organisms (Figs. 42
and 43). We are turning the Gulf of Maine into a big weed patch. This kind of
assertion may involve human value judgments. Some may think there should be
wilderness areas that protect species native to this area.

In some cases, however, designating an MPA may not achieve the goal of protect-
ing species. In their 2002 paper in Marine Pollution Bulletin, *The three screen
doors: Can marine *protected’ areas be effective?” Stephen Jameson and colleagues
write, “The great majority of marine protected areas (MPAs) fail to meet their
management objectives.” In many cases, MPAs may not be the right tool. MPAs
should not be expected to solve all problems.
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Figure 43, Photos of some of Maine's deepwater corals and
anemones. Fisheries practices, such as bottom trawling, can interfere
with the longevity of these organisms. Photos by Les Waitling.



» " Marine Protected
Areas

In the Gulf of Maine, MPAs were established in 1996 to protect el L PP & K ': \ Gulf of Maine
the sea urchin (Fig. 44). At that time, sea urchin had become rare ' ' ' a
and seaweeds had flourished. But closing these areas to fishing
may not bring back the sea urchin if the urchin decline is the
result of a fundamental change in the ecosystem (Fig. 45). An
ccosystem change may result in a new urchin-free “stable state.”

a Urchin
MPAs

What causes ecosystem functions to change? In a trophic cascade,
apex predators, such as cod. feed on sea urchin (an herbivore). for
example. which in wrn feeds on seaweed. When apex predators
are taken out of the system, herbivores become more abundant
(Fig. 46). This change was followed by rapid overfishing of sea
urchins (Fig. 47). In the Gulf of Maine, we now have a new
system that is a wonderful habitat for baby crabs, which eat the Figure 44, Map shows four areas along the Maine coast that are
closed 1o sea urchin fishing, These MPAs were established in 1996 in
response to the declining sea urchin population,
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Figure 45, Sea urchin abundance (boxes) vs. seaweed abundance (circles) inthe  Figure 46, Diagram of a trophic cascade with cod as the apex predator,
Gulf of Maine. Graph shows that despite fishery closures, the urchin population sea urchin as both prey and herbivore of seaweed, the primary producer.
has not recovered. Data from Vavrinee, Ph.D.
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Figure 47. Graphishows sea urchin landings
over time. With the decline of cod, sea urchin
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A Trophic Cascade .....

overfished!
Carnivores i :‘;
overlished!
lHerbih )‘\

f Macroalgae == |Corallines

Cross-linkage

Figure 48. Diagram of a trophic cascade in which both the carnivores and
herbivores have been overfished. leading 1o proliferation of macroalgae which then
outcompete corallines.

Figure 49. Photo taken in a Gulf of Maine MPA, showing crab
micropredators.

urchins that settle on the bottom. Once the carnivores and
herbivores were taken out of the trophic cascade, the
seaweeds (macroalgae) began to thrive and outcompeted the
coralline organisms (a cross-link in the cascade) (Fig. 48). As
structures of ecosystems change due to fishing impacts, so do
the way they function (Fig. 49).

Establishing MPAs as no-take areas, such as coral reefs,
sometimes results in habitat degradation instead of protec-
tion. In a Bonaire reef (not an MPA), the taking of parrotfish
is prohibited, but carnivores may be fished. The reef has
remained intact (Fig. 50). In contrast. a no-take MPA has
been established on a Bahamian reef. This reef is loaded with
groupers that eat all the small fish. The protected area
appears to be beneficial for the groupers but too small in size
to protect the larger predators such as sharks that eat the
groupers. The reef has been protected for about 20 years, but
it is seriously degraded (Fig. 51). Not all MPAs are effective.

In conclusion. we must recognize that MPAs don’t always
work. Other factors such as climate, atmosphere. and land
use may have large impacts not controlled by MPAs. In
addition, resilience of managed stocks may be compromised
by the loss of local stocks or spawning potential and changes
in the way that ecosystems function. It's important to
recognize that when establishing MPAs, compliance is
important. Fishermen need to buy into and support MPAs.
They need to see how it will improve their lives.

MPA Reef in Bahamas

Figure 51. Photo of a coral reef in the Bahamas that has been estab-
lished as a no-take MPA. While protecting the groupers, which eat all
the small fish, it is too small to protect their predators, resulting in reef
degradation over time.

Figure 50, Photo of a coral reef in Bonaire that
allows taking of carnivores while protecting
parrotfish,



Recommendations

e In utilizing MPAs for management purposes, goals and means of gauging progress need to be
identified.

*  We need to be clear about what's being managed—whether it be for fisheries management, biodiversity,
or some other reason. ‘

*  Stakeholders (fishermen and environmental advocates) need to be involved.

¢ MPAs need 1o be considered part of comprehensive occan-use planning. Some arcas may need to be set
aside as “wilderness arcas.”

Comments and Questions

*  We do not need extensive enforcement. This is offensive to fishermen because it assumes violations
will occur. We need to consider how we will monitor areas to determine success. We need good
science and good participation in this process, and we need to clearly define goals. We need 1o consider
where the money for this will come from.

¢ Q: One of the papers cited stated only about 30 percent of MPAs met their goals. Did they look at
whether these goals were reasonable?

A: The final conclusion appears to be that these MPAs were set up without establishing reasonable
goals. !

*  Q: How do we work through the tensions associated with the different goals mentioned. such as
establishing MPAs for fisheries management purposes vs. establishing wilderness areas?

A: Different areas may have different purposes. The key is to be clear about those goals.

*  Q: There are coral areas in the Gulf of Maine. but we have been fishing heavily in.these areas for 50
years. Is there a need to set up protected areas 1o protect corals?

A: The bigger issue is that an animal like coral takes a long time to grow. I have seen gear changes that
allow fishermen 1o fish in arcas that they did not before. Coral may need protection.
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PART I

OVERVIEW OF EXISTING PROTECTED AREAS IN NEW ENGLAND

Overview of Existing Protected Areas in New England and the New England
Fisheries Management Council’s Perspective
Presented by Paul Howard, New England Fisheries Management
Council, at the Maine and New Hampshire Workshops
Presented for Paul Howard by Deirdre Valentine, New England Fisheries
Management Council, at the Rhode Island Workshop
Presented for Paul Howard by Eric Smith, Connecticut Department of
Environmental Protection, at the Connecticut Workshop

The viewpoints on MPAs from a fisheries perspective are diverse. Everyone seems to have differing
opinions on where we arc and where we are going. 1 would disagree with those who say fisheries manage-
ment is not working. Progress is being made, but this is being overshadowed by lawsuits, distrust of science,
and a public thirst for bad news.

Definition of MPAs

On May 26, 2000. Executive Order 13158 defined an MPA as:

“Any area of the marine environment that has been reserved by Federal, State, territorial, tribal, or
local laws or regulations 10 provide lasting protection for part or all of the naturat and cultural
resources therein” (FR 65:34909-34911).

The National MPA Center currently defines the phrase “lasting protection™ to mean longer than four months
on a permanent basis [every year]. An announcement in the Federal Register will ask for public comment on
this definition. From a fisheries management perspective. 1 intend 1o ask that a very broad definition of
MPAS [such as the international definition] be used.

Types of MPAs

*  Strict protection (i.c.. nalure reserve)

¢ Ecosystem conservation and recreation (i.c.. national park)

*  Conservation of natural features (i.c.. national monument)

*  Conservation through active management (i.e.. habitat/species management arca)
*  Land/seascape conservation and recreation (i.e., protected landscape/seascape)

¢ Sustainable use of natural ccosystems (i.e., managed resource protected area)

From a fisheries standpoint, the habitat/species management arcas and the managed resource protection
arcas are the primary concern. MPAs are not a new concept in fisheries management. The New England
Fisheries Management Council (NEFMC) has many management areas that meet various criteria for an
MPA (Fig. 52). These include the following:

¢ Groundfish Closed Arca |

¢ Groundfish Closed Area Il

*  Nantucket Lightship Closed Arca

e  Cashes Ledge Closed Arca

¢ Western Gulf of Maine Closed Area
* Inshore Restricted Roller Gear Area
*  Hudson Canyon Scallop Closed Area
*  Virginia Beach Scallop Closed Arca



Inshore rolling closure areas for spawning cod in the Gulf of Maine
may also be considered by some as MPAs. Roughly 28 percent of the
arcas fished on Georges Bank are closed. Closed areas are an effective
management tool but they are one of the most dilficult tools to
implement. Fishermen do not want them in their backyard. It is
difficult to be fair when using a large number of closed areas, so the
NEFMC uses them in combination with other tools,

Beginning in 1994, the NEFMC increased its use and reliance on
closed areas as a management tool to enhance rebuilding and protect
habitat. The council’s closed areas on Georges Bank and in the Gulf
of Maine have contributed to stock rebuilding. In combination with
effort reductions and controls, gear restrictions, and other measures,
stocks have shown remarkable recovery. Additional research is
encouraged to quantify effectiveness of closed areas as a management
tool. Over the next two years the NEFMC will be working with
fishermen and scientists to identify and plan for the protection of
important habitats,

Groundfishery Rebuilding

In 1994, 30 percent of Georges Bank was closed to fishing; since
then, stocks have tripled in biomass (Fig. 53). The NEFMC also keeps
data on SSB. which extend back to before 1989 (Fig. 54). The council
now manages by SSB. The spawning stock has also tripled. We began
to use closed areas in the Gulf of Maine in 1997 in combination with
restrictions on days at sea and increased mesh size. Since that time
stocks have doubled if you do not include redfish. Gulf of Maine cod
recruitment is growing. Georges Bank cod recruitment is not.

Sea Scallop Recovery—An Unintended Benefit

The scallop industry was harvesting only about 12 million pounds of
scallops for several years. Many scallopers went bankrupt. When the
NEFMC closed Georges Bank to protect groundfish stocks in 1994, it
also inadvertantly closed the most productive scallop grounds and
now scallopers are harvesting 50 million pounds a year (Fig. 53).

Groundfish Spawning Stock Biomass (SSB)

Figure 54, 5SB of 12 multispecies groundfish stocks tracked from
1985 10 2001. Since 1994, when 30 percent of Georges Bank was
closed to fishing, SSB has also tripled.

Figure 52, Arcas closed to fishing on Georges Bank. Blue areas are
spawning closures for cod, which are closed for two to three months at a
time.
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Figure 53. Biomass data of 12 multispecies groundfish stocks tracked from
1989 10 2001. Since 1994, when 30 percent of Georges Bank was closed to
fishing, biomass of the stocks has tripled.
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Figure 55. Graph shows abundance of scallops on Georges Bank and Mid-
Atlanue waters, The fishery was closed in 1994 10 allow groundfish stocks
to recover, buf had the unintended benefit of allowing sea scallop to
recover.
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MPAs in Fisheries Management

Closed and restricted areas are an imporntant element of most fishery management programs in the Northeast.
The continued use of closed and restricted arcas demonstrates that the concept of an MPA is not new to
fisheries managers. What may be new to some is the term MPA 1o describe these common management actions.
Fisheries managers will continue to use closed and restricted arcas where and when they are appropriate.

In order to be most cffective, a comprehensive MPA should address all activitics with the potential to
adversely affect marine biodiversity. fish populations, and habitats. Narrow authority was granted to the
DOC, fishery management councils and/or NMFS, which is housed in the DOC. to regulate only commer-
cial and recreational fishing. There are other concerns that include sand and gravel mining. ocean dumping.
oil. gas, and mineral exploration and extraction, channel dredging. dredge material disposal. pipeline/cable
installation. and pollution. Control/regulation of these activities is critical 1o the overall success of any
proposed MPA.,

An ideal MPA system should provide for integrated management of the area. Councils manage and control
fishing activities, but currently have no control over many non-fishing-related activities. Other agencies with
management authority include the Army Corps of Engineers (COE) (dredging). Minerals Management
Service (MMS) (oil. gas, mineral exploration), and the U.S. Environmental Protection Agency (EPA) (occan
dumping). An idcal MPA system would integrate and coordinate management authority via a regional
advisory board composed of the NEFMC, NMFS, the National Ocean Service (NOS). EPA, COE, MMS,
and the U.S. Fish and Wildlife Service (FWS). which is housed in the DOI.

Role of the Regional Councils

Under the Magnuson-Stevens Act, the regional fishery management councils will continue 1o protect fish
stocks and habitats in the most appropriate ways, including use of closed and restricted areas. The use of
management areas closed and restricted to fishing activities at the sole discretion of the regional councils is
consistent with an integrated approach for implementation and management of MPAs. Fishery management
decisions should remain with the regional councils as intended by Congress.

The NEFMC has a designated MPA Committee that is charged with developing council policy and strategy
on MPAs. The committee also apprises the NEFMC of MPA-related developments and serves as a formal
link between the council’s MPA activities and the federal advisory pancl. The MPA commitice also ensures
coordination with the DOC and DOI. And the committee keeps the public and other agencics informed of
NEFMC roles and responsibilities.

Summary

In conclusion, there is no new comprehensive authority associated with the MPA Executive Order. Each
agency retains its regulatory authority. The NEFMC and NMFS regulate fishing activities in the EEZ under
Magnuson Act authority (finfish and scallops). The Atlantic States Marine Fisheries Commission (ASMFC)
and NMFS rcgulate lobster activities in the EEZ under the Atlantic Coastal Act. The NOS maintains the
authority to regulate all activities within a Congressionally established marine sanctuary under the National
Marine Sanctuary Act, though it must consult with the NEFMC.

Fishermen remain the most important and most impacted stakcholder group. To achieve success, fishermen
must understand the need for MPAs and support them. They must be at the table from the beginning. Itis a
difficult time to get buy-in from fishermen for the establishment of no-take. wilderness areas in the ocean
because we are in a transition period trying to rebuild stocks. and there is a lack of trust between fishermen
and environmental groups due to lawsuits.

But it must be recognized that not all MPAs are no-take zones. All MPAs are not the same and should not be
managed in the same way. It is important to define the problem. Use existing regulatory authorities for
MPAs. We do not need new and redundant authorities. If MPAs are 1o be established to help fisheries, the
councils are the appropriate place.
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Comments and Questions

Q: It seems as though the Executive Order is trying to encourage integrated management. How does the
NEFMC anticipate dealing with some of these other agencies?

A: I don’t know if anyone is looking at an integrated approach to doing that. Maybe it is happening at
the Washington level between the DOC and DOIL. but it has not filtered down to the regional fisheries
council level.

Q: For the fishing closures that are in place now. what mechanisms were used to integrate this process
with other agencies?

Azs I do not think there were mechanisms to integrate the process. They were not intended to be multi-
purpose closures.

Q: The NEFMC has jurisdiction over MPAs if they are implemented to help fisheries. Does the council
have jurisdiction if they are implemented for other reasons?

A: The council does have responsibilities in terms of protecting EFH, but it can only regulate fishing
activities.

Q: What is the status of the council’s MPA commiittee? It has met only once in 16 months.

A: If the lawsuits would go away, we could pay more attention 1o these kinds of issues.

Q: There is difficulty in trying to manage fisheries. With MPAs, will scientists be able to assess what is
happening to the fish?

A: We need to dispel the notion that we are not capable of assessing fish stacks. The conclusions of
recent analyses are that the surveys are still refiable. As far as being capable of assessing the benefits of
MPAs. that work is ongoing. Scicntists need Lo continue to assess spillover effects, and the conse-
quences of increased biomass inside closed arcas.

We need more rescarch to develop a comprehensive assessment of critical habitat areas to protect.

We essentially have a closed area in the center of Long Island Sound due to closed dragging areas for
pots. We need to determine if more fish are getling in the lanes.

Q: The scallop success story scems 10 suggest that closed areas may be more successful for sedentary
species. Do closed arcas have 1o be bigger to have an impact on highly migratory species?

A: It seems that for such species, we cannot rely solely on closed areas. Some stocks are responding
better to closed arcas than others. ‘

Q: Closed areas appear to benefit more sessile species. Does this imply that the closed areas need to be
bigger to benefit more mobile species such as cod? !

A: We are unsure. Haddock swims around but it benefited from the closed areas. |

Q: How does the management of birds, marine mammals. and tnles get integrated into fisheries management?
A: NMFS does a lot with sea trtles and whales through closures when they are spotted in an arca.

Q: How do you define stakeholders on Georges Bank?

A: Our MPA commiittee includes all interested parties. Whatever federal agency takes the lead needs to
make sure the process in inclusive,

Q: It was indicated that stakeholder cooperation is important and that fishermen are the group most
impacted. But when the current closed areas were established. this input was bypassed.

A: In the mid-1990s, haddock abundance was plummeting so an emergency action was taken to address
this problem quickly. Then the NEFMC went through a plan amendment process that required public input.
Q: There is an issuc of MPAs vs. rights-based fishing. The use of MPAs still involves open access
fishing, and the problems of overcapitalization and economic incfficiency are still ‘present.

A: All the fisheries mentioned are under limited access and effort controls. The rollmg closures are
designed to close fishing when the fish aggregate and then open to let people fish when the fish
disperse. This is with the pretext that no new fishermen enter the fishery. Effective effort has been
reduced to about 30 to 40 percent of what it was two years ago, and the allocated effort is reduced to
about 50 percent of what it was two years ago. There are many tools in place,

Q: There were major effort reductions during World War I1 that affected groundhsh stocks. What would
be the baseline of those stocks?

A: There was a crash in the 1930s and relative stability from 1930 to the 1960s. Thcn foreigners drew
down the stocks.

Q: As biodiversity increases, what species are showing up?

A: Dominant specics such as haddock, yellowtail flounder. and cod are getting much richer, and
unexploited species are also showing up in surveys. It is difficult to determine thelcause; it could be due
to range extension or MPA protection,

Q: Do non-fishing-regulated activities include aquaculture?

A: It is a fishing-related activity but is not managed under the Magnuson-Stevens Act. Aquaculture
would be another component that states would be more involved in. !
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Figure 56. Three-dimensional image showing the location of
the Florida Keys-Tortugas sanctuary zone.

» Sanctuary Preservation Areas
= Special Use (Research-only)
Areas

* Ecological Reserves

* Wildlife Management Areas

* Existing Management Areas

Figure 57. The sanctuary zoning plan includes five different arca
categories.

Figure 59, Photos show anchor damage on Tortugas Bank,
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MPA Case Studies: Tortugas Ecological Reserve and
Stellwagen Bank National Marine Sanctuary
Presented by Ben Cowie-Haskell, Stellwagen Bank
Marine Sanctuary, at the Maine Fishermen's Forum
MPA Workshop

Florida Keys-Tortugas Ecological Reserve

The Tortugas Ecological Reserve is located within the Florida Keys National
Marine Sanctuary and Dry Tortugas National Park sanctuary zone (Fig. 56).
The zoning plan for the sanctuary included sanctuary preservation areas.
special-use (research-only) areas, ecological reserves, wildlife management
areas, and existing management areas (Figs. 57 and 58). The purpose of
establishing the reserve was to protect sensitive habitats and biodiversity in
the region as well as to respond to threats from tanker's anchors and overfish-
ing practices in the area (Figs. 59 and 60).

Figure 58, The
Tortugas Eco-

logical Reserve is
located at the
western end of the

sanctuary.

r

Serial Overfishing in the Florida Keys

Overfishing (M7 SPR)

Figure 60, Graph shows the number of species considered overfished in
the Florida Keys. based on the spawning potential ratio (SPR). An SPR of
30 percent or more is considered overfished (open bars).
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Congress had created the original sanctuary zone. In 1997, there was a network of areas with varying
restrictions in place. Some of these areas were no-take zones. The establishment of a large replenishment
zone was proposed within the sanctuary area but was opposed by those believing it was in the wrong place
and would seriously impact fishing activities. This original proposal was tabled and a process was developed
to do it the right way. This involved the formation of a 25-member working group charged with designing a
reserve based on the best available information, The working group was composed of representatives from
agencies with jurisdiction in the study area, local stakeholders groups (commercial and recreational fishing
and recreational diving), and Sanctuary Advisory Council members. An impartial facilitator was used for the
working group process and effort was made to strive for consensus. The group began with a series of forums
aimed at gathering information about the region from scientists and fishermen. Seven different state and
federal agencies with jurisdictions were also involved (Fig. 61). The result was the creation of the Tortugas
Ecological Reserve. This three-year collaborative process to create the reserve was divided into three phases
that are outlined below:

PHASE [: Design reserve (April 1998-May 1999)

Goal: Design reserve using best available science

Convene working group
Obtain scientific information
Gather public input

PHASE II: Solicit comments (May 2000-Nov. 2000)

Goal: Maximize public comment

Produce alternatives in a draft environmental impact statement
Convene public hearings

PHASE I1I: Refine and implement (Nov. 2000-July 2001)
Goal: Implement an ecological reserve in the Tortugas
Refine proposal based on comments

In the first phase of designing the reserve, studies utilizing drifter tracking were conducted to assess regional
connectivity (Fig. 62). Assessments were also done to determine how the area was currently being used.
This included both recreational and commercial fishing practices (e.g.. Fig. 63). The working group laid out
goals and worked to establish priorities. Priorities identified by the working group at their February 1999
meeting included:

*  Biodiversity and habitat *  Socioeconomic impacts
»  Fisheries sustainability *  Monitoring
+  Sufficient size *  Enforcement/compliance

Regional Connectivity

Florads Keys Hatonal Mands Sanctaaty
Dry Toruges Matona! P

[ Rt b

B Seerwccd Forest

Phase 1

Figure 61. A
number of natural
resource agencies
with jurisdiction in
the area were
involved from the
outsel.

Examples of several satellite drifter tracks Phase | I
Figure 62. To assess regional connectivity in the sanctuary zone, satellite Figure 63. Map shows c}lrrcnl recreational fishing use in the
drifter tracking studies were conducted. Shown here are three examples, proposed reserve area. |



Using this information, the group drew up 12 possible boundary alternatives (Fig. 64). The alternatives were
evaluated based on ecosystem structure and dynamics and economic and social impacts, and by May 1999,
the working group recommended their preferred alternative (Fig. 65).
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Figure 65. Out of 12 alternatives, this
map shows the alternative recom-
mended by the working group.
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A performance assessment was conducted for the sanctuary zone by monitoring a series of metrics, includ-
ing ecosystem structure (size and abundance), ecosystem function (predation, reproduction, etc.), and
socioeconomics (revenues, preferences. etc.) (Figs. 66 to 69). Potential benefits. including sustainable
fisheries and biodiversity protection, helped gain support for the reserve establishment (Fig. 70).

METRICS:
+ Ecosystem structure (size & abundance) "

» Ecosystem function (predation.
reproduction, ete.)

» Socio-economics (revenues, prcll'r\:nun::i.
elc.)

Figure 66, A performance assessment was conducted on the sanctuary zone Figure 67. Abundance of yellowtai
by monitoring a series of metrics, and outside (fished) reserve,
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Figure 68. Inside Western Sambo Ecological Reserve, male spiny R
lobster increased in size each year inside the reserve. Legal size
indicated by yellow line on graph.

Figure 69. Average lobster size in non-reserve areas (Middle Sambos and
Pelican Shoal) was similir to one another and both were significantly
smaller than reserve lobsters. Increases in size in Middle Sambos (adjacent
to reserve) to levels similar to those in the reserve provides evidence that
spillover may be occurring. Catch rate trends did not exhibit expected
eradation if spillover wat occurring. The results could be confounded due
to fishing in non-reserve areas.
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Figure 70, Potential benefits of the Tortugas Ecological Reserve.



Stellwagen Bank

Located off the coast of Massachusetts in the western Gulf of Maine, the
Stellwagen Bank National Marine Sanctuary is one of 13 marine sanctu-
aries designated around the country (Figs. 71 and 72). The goals estab-
lished for marine sanctuaries under the National Marine Sanctuaries Act
include resource protection, research, education, and multiple-use
management.

This MPA is a work in progress. In establishing the reserve, data on
humpback whale and tuna occurrences were reviewed (Figs. 73 and 74).
Other factors considered in creating this reserve included its education

Figure 71. Computer-generated image of the Gulf of Maine and and outreach value, ease of enforcement, and protection of cultural
Georges Bank with fishing closed areas and the Stellwagen Bank resources such as shipwrecks. Side scan sonar was used to map the sea-
National Marine Sanctuary (SBNMS) superimposed. floor. This was combined with a habitat use assessment (Figs. 75 to 77).

Aerial Surveys for Bluefin Tuna (1996)
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Figure 73. In establishing the Stellwagen Bank Sanctuary, data were
collected on bluefin tuna by aerial survey. Data courtesy of M. Lutcavage,
New England Aquarium.

Figure 72. Computer-generated image of the western Gulf of Maine
showing Cape Cod Bay and the coast of Massachusetts. The bound-
aries of the Stellwagen Bank Sanctuary are delineated.

Humpback whales
sighted during
directed photo-
identification
SUrve -
1989-1999

Figure 74. In establishing the Stellwagen
Bank Sanctuary, data were collected on
humpback whale sightings. Data courtesy of

34 J. Robbins, Center for Coastal Studies.
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Figure 76. The Stellwagen Bank Seafloor Habitat Recovery Monitoring
Program employed side-scan sonar to map the seafloor and pinpoint long-
term monitoring stations and other features in the sanctuary.

Figure 75, Map of the seafloor in the Stellwagen Bank Sanctuary. Habitat
mapping was done using side-scan sonar.

Figure 77. Habitat use map showing the
variety of fishing and natural resource uses
in the Stellwagen Bank Sanctuary.
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Figure 78. The timeline and process for review of the Sanctuary Management
Plan is delineated in this flow diagram.
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Figure 79, Georges Bank scallop density (kg/tow, meats) has increased
1,600 percent since 1994 area closures went into effect.
Data courtesy of M. Fogarty, NMFS.
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A Sanctuary Management Plan was then developed to serve as a
site-specific document used to manage the sanctuary. The plan
described objectives, policies. and activities within the sanctuary,
outlined regulatory goals. defined boundaries. set priorities and
performance measures, and will be used to guide development of
future management activities. The management plan is currently
being revised (Fig. 78). Issues and concerns are being scoped out
with assistance from a Sanctuary Advisory Council. There are seven
issues of concern:

*  Alteration of seafloor habitat and ecosystem protection
=  Impacts of human activities on marine mammals

*  Condition of water quality

*  Lack of public awareness

»  Effective enforcement

«  Submerged cultural resources

* Interagency coordination

The Sanctuary Advisory Council is composed of individuals
representing all goal-area interests. The following individuals/
interest groups serve on the council:

*  Recreation: Barry Gibson, Sult Water Sportsinan Magazine

*  Whale watching: Afan Hill, Yankee Fleer

+  Fixed-gear commercial fishing: Bill Adler, Massachusetts
Lobstermen’s Association

*  Mobile-gear commercial fishing: Bill Amaru, F/V
Joanne A. 111

*  Business/industry: Jackson Kent, 111, Marine Trades
Association

*  Research: Peter Auster, National Undersea Research Center
Mason Weinrich, Whale Center of New England

*  Conservation: Susan Faraday, The Ocean Conservancy
Priscilla Brooks, Conservation Law Foundation

*  Education: Peter Borelli, Center for Coastal Studies
Kevin Chu, Sea Education Association

*  Marine transportation: Frederick Nolan, Boston Harbor
Cruises

*  Members at-large: Richard Wheeler, Cape Cod Museum of
Natural History
Sally Yozell, Battelle Laboratories
John Williamson, fishing community activist

In conclusion, MPAs work for different species with different
behaviors. For example, in New England, MPAs have been very
effective for sedentary species such as scallops, which have enjoyed
a 1,600 percent increase since area closures went into effect (Fig.
79), but the jury is out on demersal species such as cod. MPAs also
work in disparate biogeographic zones and at different scales. They
produce tangible benefits to users and achieve multiple objectives.

Do MPAs work in the Gulf of Maine? Should we add MPAs 1o our
toolbox? Can we design an inclusive process that includes fisher-
men and other stakeholders? Is there a way to achieve multiple
objectives while minimizing impacts? These are questions that will
need answers in order to achieve harmony among sustainable
fisheries, biological diversity, and habitat protection.



PART IV

ASSESSMENT OF NO-TAKE ZONES

Assessment of No-Take Zones

Presented by Dennis Heinemann, Ocean Conservancy, at the Rhode Island,

New Hampshire, and Connecticut Workshops

MPAs have an important role to play in the protection and conservation of
our marine resources. MPAs are a multifaceted tool, and the objectives
they are trying to achieve are varied, including biodiversity, habitat
protection, and resource recovery. This presentation will address one
particular aspect of MPAs—no-take zones—and the evidence of this type
of MPA in contributing to the attainment of fishery management goals.
No-take reserves should be considered as one more tool in the toolbox of
control measures employed by fisheries managers.

Usually in response to a management action, the conservation process
begins by establishing a no-take reserve. The no-take reserve is under
surveillance and enforcement. As a result, fishing activities cease and the
fishing mortality rate is zero (Fig. 80). There are effects on individual
stocks. The cessation of fishing results in lower mortality rates that in turn
produce greater lifespans, mean age and size, density, biomass, and
reproductive potential. There are also reduced habitat impacts. This results
in improved habitat quality, spawning habitat, settlement, and larval and
juvenile survival.

Reserve Effects

Does evidence exist from other parts of the world for no-take reserves
benefiting fisheries? In 2001, 44 field studies were compiled on the
effects of no-take reserves (Fig. 81). The majority of studies demonstrated
positive changes in all areas measured. This group of studies included
many different habitats in tropical and temperate areas around the world.
But not every reserve works for every species. Another compilation of 89
studies looked at reserve effect on density, biomass, size, and diversity. In
each of these areas, the changes resulting from the reserve were signifi-
cant (Fig. 82).

Spillover Effects

One of the positive effects of a reserve is increased density of the
organisms in the reserve. This increased density within a reserve is
thought to result in animals leaving at a greater rate than they enter an
area. The resulting movement of adults and juveniles out of the reserve is
termed “spillover.” Spillover has the potential to increase density around a
reserve, resulting in increased catches near the reserve. It is affected by
the reserve design. fish mobility, and habitat distribution (Fig. 83).
Evidence for spillover can be seen in:

The ‘Management Action’
No-take Reserve Established

RIS S € SR nce & Exfucinert

‘Reserve Effect’
Lower  mortality rates Reduced Habitat Impacts
Greater lifespans Improved Habitat Quality
mean age/size Spawning Habitat
density Settlement
biomass Larval/Juvenile Survival
reproductive potential

Figure 80. No-take reserves are established in response to a manage-
ment action. This results in reserve effects on the reserve habitat and
the organisnis that inhabit the reserve.

‘The Reserve Effect’

Inside-Outside or Before-After Comparisons (44 studies)

Abundance

of large
individuals

Equivocal
results

(from Ward, Heinemann & Evans 2001)

Figure 81. A 2001 compilation of 44 studies showed the reserve
effect to have positive changes in the five areas measured.
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‘The Reserve Effect’

Inside-Outside or Before-After Comparisons (89 studies)

" Negative m No Change m Posltlve *  Fishing-the-line behavior
*  Significant net emigration
*  Distance effect

*  Time series

Fishing-the-line behavior is commonly seen after a reserve has been in place
for a few years, and an aggregation of fishermen begin working around the
. _ I | boundaries of the reserve. Net emigration that is statistically significant has
Density Biomass Size Diversity been documented in relatively few studies compared to those studies docu-
% Change: +90% +190% 309, 0% menting reserve cffects. Net emigration is something that would potentially
produce an impact on surrounding fisheries (Fig. 84). The distance effect
would result in seeing an increase in animals very close to the reserve.
decreasing with distance away from the reserve (Fig. 85). Six studies
addressed the distance effect, and all found evidence of it (Fig. 86). Finally,
time series data show what has happened over time (Fig. 87). One example is
that of a tropical reef study in the Philippines (Fig. 88). The reserve has been
in effect for over 10 years. There has been an increase in large predator
density over time with a delayed effect outside the reserve.
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(from Halpern 2003)

Figure 82. A 2003 compilation of 89 studies showed the reserve
effect 1o have positive changes in all four areas measured.

The 'Managamar;;;étit;n'
No-take Reserve Estublished

Processes gl s erfocmen
-

‘Significant’ Net Emigration

‘Reserve Effect!
Lower  mortality rates Reduced Habitat Impacts
Greater lifespans Improved Habitat Quality Dayis & Dodrill Net movement out of nursery

1589 reserve; virtually all caught outside

: Tagging study documented net
reproductive potential Kuwahara 1890 mavement cm,lr of reserve
‘Spillover’

Net Movement Out of Adults

Increased Local Density

Increased Local Cotch

Affected by Reserve Design
Fish Mobility
Habitat Distribution

11% emigration from reserve per
year - equal to catch from area
twice size of reserve

Emigration equivalent 1-15% of
Hatcher 1808 reserve populations, representing
15-136% of surrounding catch

Figure 83, Spillover has the potential to increase density around a

Figure 84. Four different studies documenting significant net emigration, or
reserve, resulting in increased catches near the reserve.

spillover. All four studies found a significant effect. The South African study
is a temperate one, and the snow crab study is a non-reef one.
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Figure 85a. The reserve effect can be seen by comparing density values inside  Figure 85b. Evidence of the distance effect (spillover) can be

the reserve to outside. seen by comparing density values inside the reserve to outside
15 and noting the increase in animals very close to the reserve,
e

decreasing with distance away from the reserve.
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The ‘Distance Effect’

Declining catch rates with distance in 3 of §
yeoars. 46% higher rates near reserve

Decreasing density with distance on both
sides of reserve

decreased with distance

Intense boundary fishing, but catch rate
significantly higher in only 1 of 3 years

estuarine | 50-62% of world record fish caught near
fishes reserve In area only 13% of the total area

Figure 86. Six different studies documenting the distance effect. All found
evidence of it

Export Effect

Export refers to the increase in reproductive polential resulting
from a reserve effect (Fig. 89). The net export of larvae can
result in increased regional recruitment and increased regional
catch. There is strong theoretical and modeling data to suggest
this is true, but little direct evidence exists due to the difficulty
and expense in studying larvae and eggs. The Northeast closures
that benefited scallops give some evidence. Most of the support
for export effect comes from theories and models. To document
the effect may require large reserves.

‘Management Action’
No-toke Reserve Established
Surveillance & Enforcement
Fishing Activities Cease

The
Processes

‘Reserve Effect’
Lower mortality rates Reduced Habitat Impacts
Greater lifespans Improved Habitat Quality
mean oge/size Spawning Habitat
density Settlement
biomass Larval/Juvenile Survival
reproductive potential

‘Spillover’

Net Movement Out of Adults

Increased Local Density

Increased Local Catch

Affected by Reserve Design
Fish Mobility
Habitat Distribution

‘Export’

Net Export of Larvae
Increased Regional Recruitment
Increased Regional Catch

Time Series

Philippines | CPUE and total catch higher around reserve. Declined
890 | (Sumilon) | to background levels when unprotected.

Fish density / diversity increased In and out over time,
Outside increases delayed 4-6 years. After 8 years
outside densities greatest nearest reserva.

Russ & Alcala 1996 | | Tppines
{Apo)

McClanahan &

Kaunda-Arara 1996 Catch decreased 1/3 post-establishment, but

catch/ffisher increased 110% and catch/area 74%.
These levels higher than a comparable distant site.

Delay in appearance of world-records near reserve
consistent with life histories
Roberts ef al. 2002
Catch and catch rates increased substantially 5 years
post-establishment. No effectin first 2 years.
Increased abundances outside 1-3 years after

Increases inside. Abundance increases related to
geographic range increases.

Mclanahan &
Mangi 2000

Fisher & Frank Scotian
2002 Shelf

Figure 87. Evidence for time series spillover can be seen in five different
studies.

‘Spillover’ Evidence

Apo Island, Philippines

4 Reserve

| # Non-Reserve ) s
— Non-Reserve Trend
~- Reserve Trend

Large Predators Densi

Years of Reserve Protection

Figure 88. Graph showing time series evidence of spillover in the Apo
Island, Philippines, study. Large predator density has increased over time
with a delayed effect butside the reserve.

Figure 89. Export refers to the increase in

reproductive pntctl'lliul resulting from a reserve

effect. The net export of larvae can result in

increased regional recruitment and increased

regional catch. 43



Th e ‘Management Action’
No-take Reserve Established

EIOEESSES M aees & triwssmnt

Stability
‘Reserve Effect’ A reserve may stabilize production within a population and reduce yield
Lower  mortali Reduced Habi b e ;
el (el bosos s g‘;‘,;‘ variability and the possibility of crashes, and may be a hedge againsl
mean oge/size Spawning Hobitat . ST Fatlure 1 C / ale 1e a . s dat:
et eserive ik management failures lElg. 90). Models support this !ht.ur) but ll.n. {.i.?l.l
biomass Larval/Juvenile Survival do not exist. Some studies have reported a decrease in catch variability
reproductive potential ™

but these have not been detailed studies.
‘Stabllity’ In conclusion, there is ample evidence of the reserve effect. Most studies

Reduced Vield Varlekility have il!fi(.‘l found c\*]clcnce of the spllltf\l'cr -..I.I.v..c.l. There is theoretical and

Chance of e modeling support for export and stability effects, No-take reserves seem

He: inst Management Failure T . i

m;‘f‘.,:ﬁ.,'mm e R to be most effective for overfished stocks, but they are not a panacea.

This approach does not work for all species or systems. An informed

design is essential. Integration with management measures outside the

Figure 90, Stability in a reserve may reduce yield variability and the reserve is critical to the MPA’s success. The potential benefits can be
chance of crashes, and may be a hedge against management failures, much ereater than fisheries enhancement.

Comments and Questions

*  Q: On the studies that were used. were they based primarily on migratory or resident species?
A: One of the concerns people have is that many of the studies have occurred outside of the United
States in tropical reef systems. Not all of the studies fall into these arcas. There are a number of studies
in temperate areas. The results are not qualitatively or quantitatively different. Many reef fish are highly
sedentary, but many species are also highly mobile, The mobility of the species needs to be considered.
A reserve for scallops may not work for a species such as cod.

*  Q: How many of the studies included reef habitats? This type of environment is not equivalent to the
habitat found in the Gulf of Maine.
A: Probably about 75 to 80 percent studied reef habitats. Some studies in this group did not take place
in reef habitats.

*  Q: In Rhode Island, about 80 percent of species are highly migratory. Can no-take reserves be effective
for highly mobile species?
A: No-take reserves were used in the tropics to manage multispecies stocks. At first people thought the
reserves wouldn't work, but when looked at more carefully, no-take reserves can work in some
situations, It comes down to questions such as, Can you protect an essential habitat during a key stage
of the life cycle? If you have shifting MPAs. it could be a management nightmare.

*  Q: Establishing an MPA for a species such as winter flounder may be difficult because we do not know
their migratory patterns, Total closures may be hard to justify.
A: If a fishery is in dire straights, new ideas may be needed.

*  Q: MPAs may redistribute effort and make a situation worse.
A: There is a lot of work that needs to be done to understand these effects.

*  Q: Are all MPAs rectangles? Why? Is the science of design based on biological lactors?
A: The design process usually involves many factors (economic, social, and ecological). We do not
have optimal design just as we do not have optimal management.

*  Q: Regarding the studies on the reserve effect, how many of the species included in these studies were
fish versus shellfish species?
A: I do not know for sure; I would guess it is about 80 to 90 percent fish species.

*  Q: In the Apo Islands. Philippines. study. is the trend outside the reserve due to regulations?
A: One of the problems is that these studies are ad hoc studies that are not well designed. In terms of
the reserve effect, we have many studies that demonstrate this effect. This is consistent with what we
expect, but we need more studies to prove the spillover effect. This is good data but not conclusive data.

*  Q: In the case of Merit Island in Florida, there were world records |International Game Fish Associa-
tion Records (IGF)] of large-sized fish caught in that arca well before the reserve was established.
A: | would like to see the data before and after the reserve was established.

*  Q: The IGF records are not a good basis for judgment because people may be submitting more catch
records than they did in the past.
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A: The scientist would have determined this and taken it into account.

*  Q:Given asituation where a new reserve is created and all uses are banned. how does banning fishing
for highly migratory species, such as tuna, with hand line or rod and reel have any effect?
A: The answer is complicated. Banning the mortality on tuna would benefit that individual stock. In
terms of habitat benefits. it has to do with effects on the biological community structure,

*  Q: Fora spillover effect. how big does the arca need to be?

A: It appears that an MPA needs to be 20 to 70 pereent of the total area fished for spillover to occur.
*  Q: Studies do not seem to include highly migratory species. In the Gulf of Maine we have species that

move large distances,

A: The best example from this presentation is the snow crab which can move great distances. But it is
true that we do not have studies that have measured the distance effect on highly migratory species.

Assessment of No-Take Zones

Presented by Richard Allen, Fisheries Consultant, at the Rhode Island and New

Hampshire Workshops

Presented by John Sorlien, Rhode Island Lobsterman, at the Connecticut Workshop

In order to address the topic of no-take reserves, 1 tried to use a scientific
approach combined with common sense. My presentation focuses on no-take
reserves as a fisheries management tool. [ want to make it clear that [ am not an
opponent of no-take reserves. I believe that there are good reasons for the
cstablishment of no-take reserves. But my study of no-take reserves as they
relate to fisheries management has convinced me that no-take reserves are more
likely to reduce fishery benefits than they are to increase fishery benefits. There
is no controversy about MPAs: most people are advocates for MPAs. MPAs
become contentious when folks with millions of dollars and high-profile
scientists try to create fully protected permanent no-take reserves. These are not
fishery closures. It is hard to find examples in our area of permanent no-take
reserves,

Maps often give the impression that we already have many MPAs in our region,
but advocates of no-take reserves will point out that these are not fully protected,
permanent, no-take reserves (Fig. 91). Advocates are looking for some percent-
age of current fishing grounds to be turned into permanent no-take zones. Fully
protected, permanent, no-take reserves are not time-area closures, area rotation to
grow out juveniles, spawning area closures, restricted gear-type arcas, or critical
habitat arcas. No-take reserves are being sold on fishery benefits and stem from
the widespread dissatisfaction with traditional fishery management. Fishermen
pose the biggest opposition. The question is, can we increase fishery yields
(more than maximum sustainable yield (MSY)) with marine reserves? Can we
get MSY with traditional forms of management?

Failure of Fishery Management

Area Management "Policy”, 1999

Figure 91. Map shows a number of the diverse types of
MPAs found in the Northeast.

[s the “failure of fishery management™ a failure of traditional tools or the failure to use traditional tools? One
can legitimately point to the failure of fishery management. But the failure is not inherent in the tools but in
the failure to use the tools. Fishery management requires control over catch and effort. In many fisheries.
that basic control has not been exercised. So the issue is not whether traditional fishery management has
failed. but whether we are going to get serious about fishery management. If we are, then we have a

responsibility to use the tools that give the best results,

In New England it is not a case of depleted coral reef fisheries in impoverished rural communities with no
lisheries science or infrastructure. We have a realistic choice between catch-effort controls and no-take

reserves. Some of the most prominent scientific literature on no-take reserves is based an research on




depleted coral reef fisheries in impoverished tropical countries with no fisheries infrastructure. Any method
of reducing fishing effort on a depleted stock is likely to produce some increase in yield. For New England,
with the best fishery science in the world, and a literate population capable of using that science to make
wise choices, we do not need to consider no-take reserves just because we do not have the institutional
structure or the information to contemplate a more effective approach to fishery management.

Fishery Yield Controls

There are three factors that control fishery yield: Egg production and recruitment are needed to feed the
system; the age at entry into the fishery refers to the fish’s size able to be attained before being harvested;
and the fishing mortality rate—the rate at which the fish are caught while they are growing. If one compares
the fishery benefits obtained through no-take reserves compared to traditional management. one must ask,
how does a no-take reserve affect the fishing mortality rate on a stock as a whole, and how does it affect the
age at which the average fish in the stock becomes susceptible to the fishery? If the reserve does not allow
the fish to enter the fishery, as would be the case with a sedentary animal, then the potential yield from those
animals must be deducted from the potential yield. Similarly with the fishing mortality rate: There is an
appropriate fishing mortality rate that maximizes the yield from a particular stock. If the stock, or a portion
of the stock, cannot be fished, the potential yield is lost.

It sedentary animals are protected by a reserve, any benefit to the fishery must come from the export of eggs
and larvae. But more eggs and larvae do not necessarily translate into more yield. And, if the production of
eggs and larvae is kept high enough by properly managing the fishery outside the reserve, additional eggs
and larvae are not likely to increase yield. No-take reserve proponents switch back and forth between the
benefits of spillover compared to the benefits of export of eggs and larvae. Spillover is like saying that the
animals will be protected until they reach a magic size; export says that good management cannot provide
enough eggs and larvae and that the loss of the potential yield from eventually catching the parents in the
reserve is more than offset by the contribution to yield from the additional eggs and larvae.

There is no reason to expect that a reserve can control age at entry, the fishing mortality rate, and the stock-
recruitment relationship any better than catch-effort controls. The reality is that it would be virtually
impossible to design a reserve to accomplish those goals for one species, never mind for multiple species.

Fishery Population Dynamics

One of the basics of fishery population dynamics is that as fishing effort
increases from zero. yield increases (Fig. 92). With some number of
boats, the removals from the stock exceed the maximum natural
biomass production of the stock and the total yield from the fishery
starts to decline as the fishing effort exceeds that which will produce the
MSY. Recruitment into the stock may be adequate, but heavy fishing
pressure doesn’t give the fish enough time to grow before they are
caught, creating growth overfishing. As long as recruitment and growth
balance removals, the stock can remain in equilibrium, even when yield
is less than its potential. If fishing doesn’t leave enough spawning stock
for the parents to replace themselves. the fishery suffers from recruit-
ment overfishing. Recognizing that the natural productivity of a stock
fluctuates over time, we can draw the yield curve as a banana,

indicating that any particular level of fishing effort may be associated
with a higher or lower yield, depending on the natural productivity of

Figure 92, Diagram shows a conceptual interpretation of the the stock.
classic fishery yield curve showing total catch on the y-axis and
fishing mortality rate (F) on the x-axis.



The relationship between biomass and yield is a key concept in the
comparison of no-take reserves with traditional management measures
(Fig. 93a). A stock can only be at maximum biomass when there is no
fishing, which means there is no yield. As fishing increases, the
biomass declines. At MSY, stock biomass is aboul one-half its maxi-
mum potential level (Fig. 93b). That is the point at which the stock has
the greatest capacity to grow, and it is the stock’s attempt to grow back
to its maximum level that produces the MSY. While the portion of a
sedentary stock in a fully protected no-take reserve is at its maximum
level, it does not produce any yield. To the extent that fish stay in a no-
take reserve, then, the reserve has to reduce the MSY that can be
obtained from the stock.

If a reserve actually retains fish, the biomass will build toward the
maximum, characterized by a lot of large, old fish, with low stock
production (no yield) (Fig. 94). To reach maximum yield, a stock has to
be fished down to a point where the productivity of the stock increases,
thus creating the surplus production that becomes available to catch.
Compared to good overall management of an entire stock, a marine
reserve has to reduce the sustainable yield from the stock to the extent
that it protects fish beyond the point where they are growing faster than
they are dying (Fig. 95). A productive stock will be characterized by a
wide range of sizes, with young, fast-growing fish predominating. We
would expect a reserve to hold a lot of large fish with a large total
biomass (Fig. 96). If the open area is overfished, the best fishing will
be on the boundaries of the reserve, and the likelihood of catching
record fish will be high. But the presence of trophy fish is not indica-
tive of a highly productive, high-yield stock: just the opposite is true.

Figure 94, Cartoon illustrating the difference between maximum
biomass and maximum yield.

Figure 96. Are MPAs with an adjacent
open area and a well-managed ﬁsFl
equivalent ecosystems? The presence of

trophy fish is not indicative of a highly

productive, high-yield stock. 47
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Figure 95. Cartoon illustrating the loss of yield to an MPA.
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Figure 97a.

Figure 97h.

Figure 97c.
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The Role of Economics in Fishery Management

In their publication, Bioeconomic Models of the Florida Commercial
Spiny Lobster Fishery, Milon and colleagues wrote:

“Asswuming the goal of resonrce management is to maximize benefits
while sustaining the stock, the appropriate modeling objective is 1o
find the economically optimal level of effort (the MEY [maximum
economic yield] solurion).”

There is a tendency to equate high resource abundance with fishery
benefits. Most of the literature concerning no-take reserves looks at
what happens to fish inside the reserve. But fishery benefits are
determined by what happens outside the reserve.

The yield-effort curve for a fishery can be expressed in both pounds
and dollars (Fig. 97a). The costs associated with fishing effort can also
be plotted along with the yield curve. The cost line starts from zero
with no fishing and increases as fishing effort increases. This cost line
includes a normal profit, which is required to keep firms in business.
By subtracting total industry costs from total revenue, we can
determine the true profit, or economic rent, that is generated by the
fishery. Economic rent can be thought of as the contribution made to
the economy by the fishery in excess of the costs of producing the
catch.

As fishing lowers the biomass and fishing effort continues to increase,
the catch per unit of effort starts to decline and total yield and revenue
grow more slowly. At the MEY point, the total profit from the fishery
has been maximized, because an additional dollar of fishing effort will
not produce an additional dollar of revenue, even though both the
catch and the revenue continue to increase. But they are not increasing
as fast as the cost, This is the profit maximization point at which an
individual firm would stop increasing its production in a normal
manufacturing business.

MEY is always obtained at a level of fishing less than the MSY and a
biomass that is higher. MEY represents a biologically precautionary
reference point. Because MEY is the level of fishing that produces the
greatest contribution to the economy from the fishery, MEY approxi-
mates the level of fishing recommended by economists as a target for
fishery management. MEY provides a more conservative biological
target than any marine reserve and does so while providing the
grealest benefits to society from the fishery (Fig. 97b).

If management relies on a no-take reserve to conserve the stock, while
allowing excess fishing effort in the open area, the result will be low
yield from the open area and no yield from the reserve. You cannot
average no yield with low yield and get maximum yield (Fig. 97¢). To
the extent that a no-take reserve reduces the vield from a fishery, it



will lower the revenue curve. The reserve is also likely to increase
the cost of harvesting the same volume of fish (Fig. 98). That is
because fishermen might have to travel farther, or spend time
stowing nets as they steam across the reserve, or the fish might
congregate in the reserve at certain times of year, where they could
be caught less expensively. The combination of lower revenues and
higher costs will cause the fishery to reach an open access equilib-
rium (OAE) at a lower level of fishing effort, but the potential
economic rent that could be produced by the fishery will still be
dissipated if the fishery relies on a no-take reserve for conservation,
rather than effort control. The fishery will therefore not make a
positive contribution to the economy.

Biomass Reserves: A Better Alternative for Fishery
Management

Figure 98.

The following benefits accrue when considering biomass reserves as an alternative for fishery management:

*  Inherentin MEY

»  Eliminate displacement of effort

+  Follows the stock wherever it goes

*  Does not create boundary problems associated with creating a reserve to benefit multiple species
*  Does not have to negotiate exclusion of people from the area

*  Enforcement is different

*  Boundary congestion is not & problem

Fishery management targeted at MEY automatically creates biomass reserves that do not require the
exclusion of any use from any negotiated area that will never be appropriate for all species and all uses.
Biomass reserves avoid the many circular arguments that characterize discussions about no-take reserves,
such as the question of whether the objective of a reserve is to create a spawner sanctuary for quahogs that
does not need to exclude other uses or whether the so-called quahog reserve is a pretext f*:r a biodiversity
reserve.

The scientific literature also suggests that MPAs may not be the answer:

*  “If effort can be controlled, marine reserves provide little or negative benefit” (Holland, 1996).

*  “Our maximal reserve size will generally not be the economic optimum™ (Pezzey et al., 1999).

*  “Inall cases. the potential sustainable harvest from any given total stock size is reduced for any marine
reserve, and the larger the reserve the larger is the reduction™ (Anderson, in press).

* A marine reserve will increase fishing costs and overcapitalization in the fishing industry. to the extent
it has any conservation effect on the stock, and in a seasonal fishery it will shorten the fishing season™
(Hannesson. 1998).

The literature also contains conflicting statements by the same investigator(s). A 1996 paper by Bohnsack
states. “Marine reserves do not require expensive annual data collection and assessment efforts .._Elaborate
models and extensive knowledge about each species and fishery also are not essential... determining the
proper gear, size, or species is not necessary.” Later statements by the same author suggest the opposite:

* In practice, ecosystem management requires expanded monitoring of populations, habitat, physical
factors, and the human dimension to assess the dynamics, interactions, and performance of key
ecosystem components (Bohnsack, in press).

*  “luis essential that NTRs [no-take reserves| be complemented by other appropriate management
practices, such as size limits, bag limits, quotas, limited entry, closed seasons, gear reslru.llon'\.
and closed areas for specific fisheries” (Bohnsack, in press).

The argument for or against no-take reserves comes down to a fishery management choice: Society makes

an investment in fishery conservation in forgone catch, labor and capital productivity :m[i.n.l:. administra- 49
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tive resources, and enforcement resources. Which produces the better cost-benefit ratio: locking up small
arcas or managing all areas well?

In summary, legitimate reasons may exist to establish no-take reserves other than increases in fishery yields.
1t may be in the best interest of the fishing industry to cooperate in the establishment of a limited number of
no-take reserves. But no-take reserves will not be the basis for an optimum fishery management strategy.
Catch-effort control will increase in importance as the primary objective of fishery management and the
widespread establishment of no-take reserves poses more of a threat to the productivity of marine fisheries
than does overfishing.

Comments and Questions

¢ Q:Is the trend to establish MPAs as a fisheries management tool, or is the trend to establish them as
bioreserves?
A: Whatever the reason for promoting the establishment of MPAs, the fishing industry is going to be
one of the biggest problems. Proponents are trying to sell them on the basis of increased fishery yields.

¢ There is an assumption that no-take reserves are being sold on the basis of fisheries productivity, but we
need to assess the truthfulness of that assumption in the worldwide body of scientific literature.

¢ Q: Do you think that no-take areas are beneficial in terms of reducing habitat destruction or do you
propose other equivalent catch/effort regulations to meet habitat protection goals? Habitat destruction
contributes to stock reduction.

A: Habitat protection may fall under some of the other societal goals that people are proposing. This
presentation focused on using no-take reserves to increase fishing yields. The argument we are trying to
make here is that good use of the traditional management tools is a better way to increase fishery yiclds.

+  Q: Clarification: D. Holland mentions that there is little or no benefit connected with marine reserves,
but this does not apply in issues of overfishing.

A: Yes, but my point is we have not really tried traditional fishery management.

*  Q: What other methods of fisherics management would you recommend?

A: That is a subject for another series of workshops.

*  No-take areas could be used as an intermediary step while new fishery techniques are developed. If
some fisheries are kept open, they may be depleted while new management techniques are being
developed.

¢ Establishing no-take reserves as a bridge 10 a betier system of management might be useful, but we
have heard that it takes time for the benefits of no-take reserves to be realized. We need effective
controls over effort and catch.

*  Quotas may offer the same protection. We do not have accountability for the existing management

structure.

¢ ltis a question of whether managers are able to uphold their public trust. Politics enters into the
situation.

¢ Q: In the MPA, only older fish are depicted in graphics. Why would you only have older fish in a
reserve?

A: There would be some small fish—the graphic should show this—but it is like an old growth forest.
You have a lot of older trees.

*  Q: As you get larger and older fish in a reserve, would this lower egg production?
A Older fish are usually more fecund but there is a carrying capacity in the environment so more egg
production does not necessarily turn in to more productivity of the stock. Having good management
everywhere is a better approach than a series of no-take reserves.

*  Cartching trophy fish coming out of a reserve is good for trophy fishermen but not good for commercial
fishermen interested in the overall yield of a fishery.

*  Q: In terms of economic yield, there is also economic rcturn connected with tourism, diving, elc.
A: No-take reserves can be established for reasons other than for fisheries management and then trade-
offs have to be made.

¢ Q: Cape Canaveral is a sport fishing situation. In New England, we are focused on commercial fishing,
A: There is a lot of recreational fishing here also. The point is that much has been made about that
study.

*  [fthere is a spillover effect, and closed areas are acting as reproductive reserves, this would be an
important aspect to consider.



PART V

CANADIAN CASE STUDIES

Closed Areas on the Scotian Shelf: Research Findings
Presented by Jonathan Fisher, University of Pennsylvania and formerly
Dathousie University, Nova Scotia, at the Rhode Island, New Hampshire,
and Connecticut Workshops
Presented by Kenneth Frank, Bedford Institute of Oceanography, at the Maine
Workshop

Regulation of fishing can take several forms, including gear restrictions, catch limits, sector alloca-
tions, and area closures. While a mainstay of some profitable fisheries, including Pacific salmon and
tropical reef fisheries, area closures have been largely underutilized as a management tool. On the
Scotian Shelf, there have been some seasonal closures for haddock since 1970—about four months
per year—and a year-round closure has been in existence since 1979 for lobster and since 1987 for
haddock. Evaluations are now available for haddock and multispecies responses in the “haddock
box.”

The Haddock Box

The closed area for haddock on the eastern Scotian Shelf was initiated by industry at the November
1986 Scotia-Fundy Groundfish Advisory Committee meeting when industry representatives unani-
mously recommended closing the area, This was precipitated by high discarding during the mid-
1980s with shortfalls in total allowable catch due to the presence of numerous small, unmarketable
haddock. Year-round closure to mobile-gear fisheries took effect in 1987, but fixed gear was exempt
until 1993,

[n 1987, the Emerald and Western banks were closed, year round, to trawling (Fig. 99). Coined the
“haddock box.,” the arca spanned roughly the size of Connecticut and lay on the edge of a boundary
in between two different management zones. The objective of the haddock box was to pratect
juvenile haddock and allow the stock to rebuild. Prior to the closure, the commercial catch rates of
haddock in the area were near or exceeded 500 kg/h—the highest catch rate category (Fig. 100). In
addition, data from research survey tows taken pre-closure (1970-1986) indicate that juvenile
haddock were concentrated in the area that was closed (Fig. 101). Since the closure went into effect,
the fishermen have stayed out of the area (Fig. 102).

Figure Y9. The “haddock box™ is an area on

| Closed Area
the Emerald and Western banks of the | (4000 nnv?)

Scotian Shelf that was closed to fishing o (13700 km?)
protect juvenile haddock and allow the stock
to rebuild,
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Figure 100. Commercial catch rates (kg/h) of haddock by vessels
larger than 150 GRT prior to the area closure (1980-1986). The
darker shading corresponds to more catch per hour.

Figure 101. Pre-closure (1970-1986) distribution of juvenile
haddock on the eastern Scotian Shelf. Data from research survey
tows indicate that juvenile haddock were concentrated in the area

that was closed.

Figure 102, Commercial trawler catch rates of
haddock after the closure (1987-1997). Data indicate

that the fishermen stayed out of the area.

Since the closure went into effect, there has been a 2.5-fold increase in the abundance of juvenile haddock.
which was driven almost entirely by unprecedented recruitment in the years of 1999 and 2000 (Fig. 103).

Adult haddock have enjoyed a slight increase (15 percent) following the closure (Fig. 104). It appears that
unprecedented recent adult haddock numbers follow high recruitment.
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Figure 103. Abundance (number per tow) of juvenile
haddock before and after the area closure. Abundance has
increased 2.5 fold since the closure,
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Figure 104. Abundance (number per tow) of adult
haddock before and after the arca closure. Abundance has

increased by 15 percent since the closure.




The potential for spillover is great for the haddock box (Fig. 105). A
particle model, based on tracking passive particles originating on the
Western and Emerald banks, illdl(..lh.(l that some of the particles
sceded on Emerald Bank stayed in the vicinity of the closed area, and
some flowed outside the area (Fig. 106). Many of the particles seeded
on the Western Bank flowed out of the area. A look at the post-
closure distribution of juvenile haddock shows a shift to the east in
primary concentration (Fig. 107).

In general, compliance in the haddock box has been good. Although a
recent phenomenon, haddock abundance has increased following the
closure. Spillover to downstream areas may be an added benefit. And
there has been an apparent shift in location of juvenile haddock
concentrations relative to closed area boundaries. The fishing
industry has requested a review of the boundaries. but it continues to
support the closure.

In addition to the benefits on haddock, other non-target species have
increased in abundance inside the closed area. Winter flounder
abundance has increased 32-fold (Fig. 108), American plaice
increased 48 percent (Fig. 109), and silver hake abundance doubled

abundance

Figure 105, Potential for

adjacent areas is great.

spillover from the haddock box to

= Emarald spawning
B \Westarn spawnin

Figure 106. Drift of young haddock from closed area to downstream
areas, based on passive particles originating on Western and Emerald
banks (tracked 60 days).

Figure 107. Post-closure distribution of
juvenile haddock. Note shift to the east in
main concentration.
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Figure 108. Winter flounder showed a 32-fold increase in abundance
(number per tow) following haddock box area closure.

Figure 109. American plaice showed a 48 percent increase in
abundance (number per tow) following haddock box area closure.



(Fig. 110). The area also is known for its high larval density. Independent data support the closed area as a
source for larvae. For example, larval silver hake was found on the central shelf during sampling in Novem-
ber and December 1997 (Fig.111). Hake larvae was most abundant on the Western Bank with the smallest
sizes found there, indicating that the Western Bank is a source. Similar patterns were found for pollock and
cod. Herring has enjoyed a 27-fold increase in abundance (Fig. 112), and larval sampling shows the highest
abundance and smallest sizes on Western Bank, suggesting this area as a source for herring as well

(Fig. 113). Longhorn sculpin has increased 35 percent in the area (Fig. 114).
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Figure 112. Herring showed a 27-fold increase in abundance
(number per tow) following haddock box area closure.

Figure 113. Abundance of larval
herring (number per 100 cubic
meters) (A) and median length
(millimeters) (B) taken on
Western Bank during sampling in
November and December 1997,
The fact that the smallest sizes
are found on Western Bank
indicates the closed area as o
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{2000) Fisheries Oceanography
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Figure 114, Longhorn sculpin showed a 35 percent increase in
abundance (number per tow) following haddock box area closure.

J4



In order to evaluate the 60-species community change through
time, multispecies trawl survey abundance data were examined
from 1970 to 2000. These data were input to form a Bray-
Curtis similarity matrix of all possible comparisons of years.
The similarity values were examined using a multidimensional
scaling plot. Distances among years correspond to their
community similarity. A test for structure in the multivear data
was undertaken using a randomization/permutation procedure
(Fig. 115).

In summary, the elimination of trawling provided a “labora-
tory” to document the community responses. Numerous, but
certainly not all, species show positive responses. There was
evidence for both larval/juvenile and adult spillover to down-
stream areas, including Browns Bank. While adult data are not
shown, the results are based on positive abundance distribution
and lagged responses downstream. But the overall community
has deviated from the structure that supported the active
haddock fishery. In the future, the community could take a
number of trajectories.

Closed Area for Lobster

In 1979, a rectangular closed area was established by regulation
as Lobster Fishing Area (LFA) 40 on Browns Bank. Its purpose
was to protect a large concentration of reproductive females on
Browns Bank. In addition. offshore areas were part of an
annual migration from coastal waters whose offspring reseed
inshore arcas (Figs. 116 and 117).

Mean circulation patterns were studied in the area (Fig. 118),
and seeding experiments were conducted using particle models

Figure 117, Map of LFAs in Maritime Provinces. LFA 40 is shown in the
lower right, overlapping areas 34 and 41.
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Figure 115, A test for structure in the multivear data using a randomization/
permutation procedure demonstrated closed area temporal changes in
community composition (1979-2000). When comparisons are made
between pre- and post-closure periods defined a priori, a significant
community change was noted (p<0.0001).
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Figure 116. Lobster fishing area (LFA) 40 on Browns Bank and
surrounding catches.
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(Fig. 119). Particle drift of lobster larvae from Browns Bank showed that the particles are swept down
towards the Gulf of Maine after 30 days. Based on this model. it was concluded that drift depends greatly
upon the depth in the water column and upon wind direction and speed. Generally, few particles make it
from the offshore banks inshore to southwestern Nova Scotia. Inshore southwestern Nova Scotia lobster
populations may be seeded locally. Most catches are in areas surrounding closed areas (Fig. 120).

The importance of Browns Bank to the large coastal fishery is not as clear-cut as it appeared when the bank
was closed in 1979. Lobster distribution, movements, and water circulation patterns are more complicated
than was believed at the time. There is a greater reproductive capacity in the near-shore that was recognized
in 1979 (near-shore densities are over 100 times greater than in the offshore). The closed area is protecting
lobsters but perhaps not the ones originally envisaged in 1979.
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Figure 119. Lobster larvae drift after 15 days (left) and after 30 days (right). After

30 days. the particles are swept down toward the Gulf of Maine. Figure 120. Location of lobster catches from the offshore fleet (1998

2001). LEA 40 was closed only to fixed lobster gear: mobile
groundfish and scallop gear were allowed to fish on the grounds,

Scotian Shelf Closed Areas: Conclusions

Fishermen have generally respected these closures as they have a concern for stock maintenance/rebuilding.
While areas are closed, they must be monitored and evaluated. Increases in abundance of different species
may or may not be a direct result of closed area (design of evaluation is critical). In temperate marine
ccosystems, species’ responses to closures may be quite long relative to tropical systems (e.g., reefs). This
may be due to large home ranges for many species. This requires patience by managers and stakeholders.
Some potential benefits of fishery closures may not be realized due to effects of other fisheries or species
interactions. Displacement of fishing effort from the closed area can create problems (other areas/stocks
depleted). Fishery closures are not meant to be permanent. although reopening criteria are not usually
discussed at the outset. The presence spillover may lead to positive benefits regionally. Spillover remains an
avenue for additional research.

Comments and Questions

*  Q:Regarding the post-closure distribution information on juvenile haddock, are the data from
commercial catch or survey tows?
A: This is a stratified random-design survey that is conducted each July.

*  Q: Has anything been done to measure the effects on the benthic community in these closed areas?
A: There is no information on this from my own studies, but there have been studies conducted.

*  While closed areas are not having the intended effects on lobster, fishermen still support these closed
areas and believe that they help them, despite scientific information to the contrary.

56 *  Inlight of the currents and the way that eggs are distributed in the water column, the information seems

to support relocation of the closed areas—to areas of higher productivity.



¢ Q: The Browns Bank closed arca did not achieve its original objective of serving as a source of lobster
larvae to inshore areas. How is the closed area assessed? Was it a waste of time?

A: The benefits from it are not clear. But fishermen want to have the closed areas maintained.

*  Q: Regarding the graphs showing the comparison of ditferent years, is this based on species diversity?
Az A formula was used that measures the degree of similarity in each of the years (le’LLm similarity). It
is a way of looking at a timeline for 60 species.

*  Q: In cold water, we usually limited diversity to begin with. Does diversity increase after the closed
areas have been in effect for a time?

A: Species richness (the number of species present) was almost identical before and after the closures.

*  We need to consider emigration cffects into these closed areas from outside arcas.

*  Q: How much confidence is there in compliance in these closed areas?

A: We have observers and acrial surveillance to look for poaslble violators, The haddock closed areas
were initiated by industry. so we believe that compliance is good. In addition, the haddock stock in this
area was going down the tubes so there was not a great deal of fishing effort in the closed areas. In the
next two to five years this issue will be tested as the stocks recover.

e Q: There was a sea urchin die-off in eastern Nova Scotia recently. Has this been addressed in
management proposals?

A: 1 do not know as much about that. Researchers are trying to figure out what happened. 1t may be a
response to warmer sea surface lemperatures that created favorable conditions for vm‘xscs and bacteria.

*  Q: Are there gear restrictions in effect in areas outside the closed areas?

A: There were changes on the castern Scotian Shelf: The cod and haddock fisheries were closed down.
¢ Q: How did you separate out the effects of closed areas from the effects of fishery managum.m

regulations”

A: I have not been in that position so | cannot really say. The closure inilially removed the trawling

effort. This was followed by measures that removed fixed gear as well. This also comcnded with the

cessation of fishing for cod and haddock in the arca. The real test is coming in the short term in

connection to decisions to reopen areas for fishing for haddock.

Closed Areas on the Scotian Shelf: Fishermen’s Perspectives
Presented by Hubert Saulnier, Nova Scotia Fisherman and Member of the
Maritime Fishermen’s Union, at the New Hampshire and Connecticut
Workshops

In Canada, we do not have any official MPAs except for a small one on the west coast. MPAs in Canada
mean permanently closed fishing areas. The closures that are in effect are not considered lo be MPAs. We do
not have no-take zones—just “do-not-get-caught™ zones. In the Emerald/Western banks ar$a [and the
Roseway Bank area nearby|, fishermen realized they were catching too many small haddo¢k and requested
that the area be closed. Now it appears that the haddock in the area do not get bigger but they do mature
faster and produce cggs soconer. When LFA 40 was closed, no one was fishing there so no one was displaced.
At this time, fishermen do not want it reopened. They believe it is a source of recruitment to inshore areas. If
closed areas are put into effect, fishermen want to make sure that they are put in a location;that will benefit
the fisheries. |

The first MPA in our area may be the gully area at the castern end of Nova Scotia. This is where there have

been a number of right whale interactions. An area known as the “coral box™ |along the Nova Scotia side of
Georges Bank] is also an area of concern to protect corals. Fishermen cannot really use this area because of
damage to gear.

Do we need MPAs? In certain areas, such as key spawning arcas, it may make scnsc to eslabllsh them. We
need to study the particular situation. Fishermen with access to the Internet now realize what is happening
all around the world. They are making a conscious effort to be involved in what is going on carly in the
process and to work through problems. An example of this is a success story concerning the right whale.
Gillnet fishermen on the cast coast of Nova Scotia set up a networking system to observe when right whales
come into the Bay of Fundy. In one case. a whale was freed of fishing line when an observer plane reported
the situation and the boat was identified, alerted. and it returned 10 the scene 1o free the whhle. This area
could have been designated as an MPA to protect the whales but we found a solution workfng another way.
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It is better 10 work things out at the community level. Sometimes with court decisions, no one wins. A study
was conducted that compiled information on right whale interactions and. as a result, shipping lanes are now
being moved to avoid interactions with right whales when the whales are in the area. When we see an issue
headed our way, we, as fishermen, get involved and try to come up with a solution. Other examples include
fishermen working with the government on safety standards at sea, gear modifications to avoid whale
entanglements, working with the Native Americans [First Nation] on rights to fish, rotation of scallop
fishing areas, ctc.

Comments and Questions

*  Q: The approach you are promoting is one of being proactive and working cooperatively. What
involvement do Canadian fishermen have in offshore mineral and oil development measures?

At In the Bay of Fundy the only problem at this time is the extraction of gravel. On Browns Bank, there
is testing for oil and gas. Fishermen have a concern. Personally, 1 am not convinced that it is safe or not
safe 10 do so. | am most concerned about the amount of tanker traffic in the Bay of Fundy and 1 am
worried about an oil spill.

*  Q:Itsounds like fishermen in your area are trying 10 stay out in front on the issues. Do fishermen fear
MPAs?

Az There is a typical response of *“not in my back yard.” Right now we discuss seasonal closures and
the need to study the impact of these. MPAs are a concern because of their permanency—a closure can
be reopened.

*  Q: How are your fisheries managed? Is it total catch vs. days at sea?

A: In the groundfish fishery, we manage on a community basis starting with an overall quota. We
look carcfuily at allocations on a weekly basis.

*  Q: Studies from other parts of the world on the relevancy of closed areas are often questioned. How can
fishermen be convinced? In cases where they have been successful [Area 2 scallop fishery], fishermen
become the biggest advocates.

A: It is a matter of looking at the science. Fishermen need to have faith in the science. Fishermen are
looking for decisions to be based on good information.

*  Q: You do a great deal of committee work. Would anyone else be doing it if you were not? How do
people become motivated to do this?

A: I started doing this because a friend of mine got burned out. [ have gotien to a point that 1 like it. [ do
not mind traveling. I like to know the background information. 1 am not sure how long 1 will do this—
you do make enemies along the way.

*  Q: There are financial burdens on fishermen when they become involved. It is also stressful and
fishermen do burn out quickly.

A: | have a special permit to run my boat when | am at meetings. The problem is one man is missing on
the boat so | have to spend money on a substitute while | am away.

Presented by Richard Nickerson, Nova Scotia Lobsterman, at the Maine Workshop

I fish out of Cape Sable off of southwestern Nova Scotia and have been a lobster fisherman for over 25
years. Browns Bank area lobstermen believe that recruitment is coming from the closed area. Prior to the
area being closed, lobstermen did not fish there and had no easy access to the area, so lobstermen were not
displaced when it was closed. It was a compromise arca between the inshore and offshore fleets and serves
as a buffer zone.

Regarding the closed area for haddock, fishermen knew that the haddock landings were going down and
they wanted to protect spawning haddock. We really do not know if it has benefited us. There are no cut-
and-dry answers when it comes to establishing MPAs, but the support of fishermen is needed.

Another example is the coral box area. This is an example of something that really went wrong. The coral
box area fishermen knew there was coral in the arca. Some hook-and-line fishermen decided to tell the
environmentalists about the coral in the hope of getting this area closed to the mobile fleet. But it was closed
to all the fishermen. It was already a protected area in essence because of the coral down there. This was a
gear conflict problem that needed to be settled another way.



The term MPA means different things 1o different people. There is a need to decide at the start what the
criteria will be for reopening an area and for simply deciding if an area should be reopened.

Comments and Questions

*  Q: The larvae coming from that closed area would not be making it to the Maine codst in less than 60
days. This is longer than the life of the larvae stage. You would not expect to sce any‘ cffect on the
Maine coast but looking at Maine’s Jandings, over the same period of time. the pattern of increased
landings is the same. 1
A: There is no one answer to fish landings. We do not believe that the closed area is bur one and only
savior.

*  Q: Was an cconomic impact study done before the area was closed 10 determine what the impacts
would be? !

A: No, in the casc of the lobster closure, there was no need. No one fished there. Lobstmm.n did not
have the capability to go that far from shore.

Presented by Brian Giroux, Scotia Fundy Mobile Gear Fishermen’s Association,
at the Maine Workshop

At the time that the closed arcas for haddock were established, there was a great deal of pressure on the
stocks from freezer trawlers. Part of the reason for closing the area was to control effort. Fishermen also felt
there was a need to allow the haddock to reproduce. Now there is a movement towards biomass manage-
ment with the aim being to develop a mixture of sizes in a stock. This seems to give larger year classes.
Closing areas for reproductive purposes can be complicated. Cod, for example, has complex mating
patterns. We need to consider how much we really know about the systems and the process of spawning.

|

Closed areas are not universally accepted everywhere. Sometimes an area needs to be moved to be more
effective, but there is a problem with adapting regulations. Goals need to be clearly smlcd‘ in the beginning.
There is a big campaign to establish an MPA in the Sable Island gully arca because it is a s:gmﬁc.m(
geological area. The economic impacts are widespread because many access this offshore area from a
variety of shoreline communitics. The gully area may not be that special to whales because they move
around—they are not residents. The coral box example is a show trial for lawsuits. It is up to the minister to
make the decision in such cases, There are ad hoc proposals in the works, but there is a move toward
establishing working groups to talk about the issues. The traditional information held by fi f shermen should
be brought into the decision-making process. There is a need 1o have good science and g ;_.uod stakeholder
involvement. Protected arcas should be assessed over time and the process must be adaplwu to move areas if
necessary. Coastal zone management has an impact on adjacent MPAs. Watershed lmsmanag,umm can
Jjeopardize MPA goals.

Comments and Questions

¢ We had a massive sea urchin die-off about four years ago. Animals 60 feet and below survived. A
protozoan may be driving it. We have had this kind of die-off documented in the past Oysters have also
been affected.

* A CD-ROM is available about the gully area.

¢ Q: Who are the legitimate stakeholders in an area?

At We have logbooks to document who fishes where. There is a general group of pcople with interests,
but there are people who have specific activities in a specific area.

* It can be hard to take concepts that apply to terrestrial systems and move them into the marine
environment.




PART VI

FACILITATED GROUP SESSIONS

Summary of Facilitated Group Sessions—Maine Fishermen’s Forum MPA Workshop
Prepared by Tracy Hart, Maine Sea Grant Program

Purpose of Discussion: Devise a fair and inclusive process for fishing interests to be

involved in and provide input to MPA processes in the Gulf
of Maine.

Discussion Questions:  Maine will need a fair and inclusive process in place to

evaluate the need for MPAs, including no-take marine
reserves, and the possible siting of them in the future:
»  Who should be involved in the process?
* How should the process work?
»  What information would be needed?

Who Should Be Involved?

Most frequently listed responses:

Direct stakeholders need to be involved—those most affected and who have a vested interest,
Industry input is essential. Anyone who makes a living from the resource needs 1o be involved (all
fishing industry sectors, including support businesses such as dealers, fuel, ice, bait companies, etc.).
Public resources are involved so the public interest needs to be represented.

All users of the resource should be included.

Communitics need to be involved from start to finish. Their role and value should not be discounted.
Federal. regional, state agencies. managers: NOAA, Maine Department of Marine Resources. and
the fishery councils.

Who should be involved and who gets involved will depend on the area proposed and the type of
MPA proposed.

Local and national representatives (for credibility).

Historical fishing folks—those who have fished the area but are no longer fishing
Recreational fishermen

Recreational users

Fish consumers

Nongovernmental organizations

Advocacy groups/environmentalists

Scientisls

Enforcement staff

Social scientists

Business inlerests

How Should the Process Work?

Establishing the nced and data:

60 *  First, determine and prove the need for the MPA. This would involve reviewing data from everyone
(fishermen. scientists, etc.).



¢ Information must be shared among all groups.

*  Develop parinerships (academia and university, Sea Grant-like funding) for data gathering and
computation. and make data more available.

*  Planning documents identifying where MPAs are targeted along with the rationale for why these
particular arcas were chosen.

e Before talking about siting new MPAs, evaluate what is already in the Gulf of Maine.

¢ There is a need to develop an economic assessment and plans for establishment. implementation,
administration, enforcement. and monitoring.

¢ Asocioeconomic study is nceded to estimate the value of MPAs 1o society.

*  Stakeholders need access Lo all data—both that which supports and does not support MPAs.

*  Concrete examples are needed, not theory.

Defining goals and purpose:

»  Define the purpose, goals, and objectives clearly and early. This would include addressing questions
such as, What is being protected? Who is included? Is the intended use of the proposed MPA a fisheries
management tool for promoting biodiversity or for the establishment of wilderness areas?

* A broad. first approach would include agreement on principles.

e Realistic timelines and triggers need 1o be set.

*  The process and criteria for decision making need to be defined carly.

*  The process should not focus only on fisheries management. MPAs should be considered for pollution
abatement, rescarch. ete. In order for MPAs to reach their goal, the designation process needs to be
integrated into a comprehensive ocean management approach.

Building common ground. knowledge, and trust:

*  Education: A common knowledge base needs to be established carly in the process between participants
and stakeholders.

»  There is a need to build trust in order for people to come together to discuss this concept. This will take
time—many barriers to trust must be brought down. People need to become comfortable with the
process (o be able to move into working relationships.

* It would be helpful for issues and concerns to be shared by cach group at the start of the process.

Ideas for a process:

¢ Use a more community-based or regional approach, rather than a federal approach. For example. local
clam closures are MPAs.

»  Establish a constructive, multi-stakeholder process with multiple forums where participants are
empowered to contribute to the larger process.

»  There needs to be a coordinated approach among all of the federal/state/regional management and
regulatory agencies that are involved.

*  Develop a round table to talk about a process for considering MPAs—a process to determine the
process, such as a governor’s commission to gather people’s input and develop a process. The overall
process should begin with a forum where various interest groups come together to talk about MPAs,
identify principles and objectives, and share viewpoints about the pros and cons of establishing MPAs.

¢ Use a tier approach that begins broadly, involving everyone with an interest in the concept. As the
process progresses and specific areas are discussed, local stakeholders and those most affected by the
outcome of the process would be the key participants. [ This model was suggested by the Canadians
participating in the forum.|

*  Plan a way for input to be gathered from those unable to attend meetings.

*  Establish an oversight committee made up of representatives of vested groups.

*  Develop a process that has a manageable number of people involved.

*  The process could begin with an existing situation such as Taunton Bay. This case could then be used to
develop an outline for a process that could be applied to other arcas.

*  Zone-specific processes should be developed.

* It should begin with local control with regional stakeholders. driven by the big picture. involved (e.g.. 6/
lobster zone councils).
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Intormation should be funneled up so others become interested in area-specific discussions and will be
supportive of local processes.

Fisheries management and fishermen involvement:

Fishermen need to be engaged in the process from the beginning. They are the most affected. Involve
fishermen in research and pay them. Establish a process for fishermen to share information and data
with scientists. Programs such as Adopt a Boat and Sca Grant Extension activities could provide
avenues for fishermen involvement.

Fishermen-based monitoring of sites is needed,

Consider the broad implications for fishermen at the beginning of the process. Displacement of effort,
the social, environmental. and resource impacts connected with the movement of fishers to other arcas,
subsidics, trickle-down effects of sociveconomic conditions in communities, and the benefits and cquity
issues connected with MPAs all need to be considered.

Use the NEFMC structure to proceed when considering MPAs for fisheries management purposes. This
would involve developing criteria for designating MPAs (slock assessiments, habitat evaluation. etc.).
MPAs should be looked at as a fisheries management option.

Safeguards and evaluating effectiveness:

The effectiveness of established MPAs must be evaluated, and a process to modify or discontinue an
MPA if it is not accomplishing its goals should be developed. There should be guarantees up front that
if MPAs are established. they will be monitored and their life spans evaluated. Flexibility in changing
arcas that are closed (timing and boundaries) is needed.

What Information Would Be Needed?

Bascline information should be collected to track if and how things change.

Data that fishermen collect should be used. Information is alrcady being gathered but is not being used.
Go to the fishing ports to get information straight from fishermen.

Practical and usable science is nceded (not inaccessible technical information unusable by a lay
audience).

Trusted scientists are needed.

Ecosystem and biological information is needed.

A historical perspective of the area should be built. This would involve going back 50, 100, or more
years and comparing these findings with current use.

Historical ecological/population data and political histories should be explored.

There is legitimacy in seeking fishermen's knowledge. It is not just anccdotal information.

Available information should be used 1o promote awareness.

Existing information should be compiled and analyzed.

For existing MPAs, what is working and what is not working and the reasons why should be assessed.
There is a need to comprehensively analyze and understand the concept. What should we be looking for
in designing an MPA?

Information on monitoring methods is needed.

An economic impact study should be included.

The effects of existing closed areas should be reviewed.

Alternatives to meeting goals should be investigated. This needs to be supported by data.

A method needs to be established for proving that an MPA is meeting its established goals.

There is a need for stakeholders to understand all impacts to ecosystems. It is not just fishermen that
cause negative impacts to marine ecosyslems.

Questions such as. what is enough, how many. and how big should be addressed.

Conservationists need to present a unified, understandable plan.

A list of substantiated benefits should be developed.

The location of benthic habitats, spawning areas, cic. should be determined,

Make seafloor habitat data available to all participants.

There must be a clear understanding of goals and criteria.



Summary of Concerns

*  Tensions currently exist. Fishermen are asking, Where's the fire? Why rush?

*  The idea of permanent protection is hard to sell. Proponents of MPAs might consider more flexibility in
closing and opening areas and just leaving a few for lasting protection.

*  Fishermen need to develop a more unified voice, across fisheries.

¢ The expectation needs to be that something will happen. If fishermen and others take the time to
participate, they need to be able to expect that their participation and input will actually be taken into
account.

*  Fishermen and other groups are discussing MPAs independently of each other. Many groups proposing
MPAS are not engaging fishermen.

* ltis critical to cross boundaries between groups.

»  The process for addressing this concept needs to be inclusive.

*  There is a significant amount of distrust, and walls are being built. There needs to be more honesty.

»  There is confusion about how MPAs relate to the no-lake controversies and fisheries management.

*  Closures are alrcady in place. MPAs will produce more closures. That is where the block in discussion
comes in.

*  MPAs are one lool among many for comprehensive occan management.

Main Points

¢ Conduct a needs assessment: evaluale what we already have in place

e Make the process inclusive

*  Prove the need for and the effectiveness of MPAs

*  In the beginning, develop a way to evaluate and change MPAs if necessary

*  Look at examples from other case studies and learn from those experiences

s  Define goals early

*  Develop a process with multiple forums to empower all participants to participate constructively

*  Define measurable goals, develop criteria for evaluating success, outline intended benefits, and define
duration of MPAs

*  Flexibility. coordination. and cooperation are needed

*  MPAs are one 1ool among many

*  Consider the impacts on all parties. Understand the broad implications for fishermen from the
beginning

¢ Integrate all the impacts if the process is to achicve success

*  Use a community or regional approach. Communities are key stakeholders and sourges of information
{community-based resources management)

*  There is no one example that you can take off the shelf and apply. no one-size-fits-all. A new approach
is needed

*  Develop solid baseline information that includes ecological and socioeconomic data

*  Include those who carn a living from the resource

*  Build trust between groups and proceed with openness and honesty

*  Include direct stakeholders. Fishermen should be a source of information for identifying MPAs

*  Identify who pays for process. development. implementation, administration, monitoring, and
enforcement of MPAs and for how long

e Define the problem 1o determine if MPAs are part of the solution

*  Create a safe haven for the exploration of information, needs, and goals before decisions are made

*  Look at the issue comprehensively in a coordinated manner regardless of the purpose for the MPAs

Next Steps

*  Bring stakeholders together

e Bring to the local level

*  Provide comment on the definition of “lasting protection™

*  Create a centralized location for current information/status of issues that everyone can access
*  Evaluate how current MPAs (closures) are working or not working (science)

+  Establish a governor’s commission to develop a state-level strategy to define the MPA process

63
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PART VII

SUMMARY

As was apparent during the presentations and accompanying discussions that took place during the four
workshops, the term MPA can mean different things to different people, depending on the timeframe and
regulatory stipulations attached to the designation. The variety of terms are often used interchangeably—
marine reserves, marine sanctuaries, MMAs, closed areas, no-take zones, and MPAs—and may or may not
refer to the same situation. The different terminology highlights the need 10 clearly define what is meant by
the concept of lasting protection, and the means that will be employed to ensure that protection.

MPAs can be designated for a variety of purposes: to attain fisherics management goals. to promote
bicdiversity. to protect historical, cultural, and ecologically significant sites, to promote research and
education, or to simply set aside wilderness areas undisturbed by human activities. Workshop participants
agreed that identifying the goals and purpose for establishing an MPA, as well as the mechanisms for
assessing whether or not those goals are being attained. is a necessary first step in considering their applica-
tion as a tool for cither fisheries or ecosystem management.

In considering the use of MPASs as a [isheries management tool, good data are needed to idenity
appropriate arcas where protection from fishing pressure will produce a desired effect. MPAs for fishery
management purposes also must be considered in the context of other management options, with careful
consideration given to potential economic and social impacts in addition to biological and ecological effects.

Studies to evaluate the effectiveness of MPAs as a fisheries management tool have been more prevalent
in tropical systems than in temperate waters. Fishery closures in the New England region and those exam-
ined on the Scotian Shelf do appear to have produced beneficial effects for some species. but more rescarch
is needed to fully evaluate their impacts in terms of increased fishery vields, spillover effects. and economic
efficiency in fishery operations.

With regard to the use of MPAs in fishery management applications, the Canadian examples of closed
areas point to the need for flexibility in MPA site designations to realize potential fishery benefits. This in
turn points back to the need for good, up-to-date information for use in designating MPA sites and in
monitoring their effectiveness.

The most important theme emerging from all of the workshops, regarding the use of MPAs as a
management tool. was the need 1o establish a fair and inclusive decision-making process early on. Commer-
cial and recreational fishermen, in particular. are primary stakeholder groups impacted by the designation of
MPAs, whether they are for the purpose of attaining fisheries management goals or for other reasons. They,
together with state, regional, and federal fisheries managers, need to be involved from the start.

From a broader perspective. consideration of MPAs as a fisheries management tool must be part of a
continuing larger discussion about how we manage marine resources. The success of efforts to address the
issue of whether an MPA should be designated in a particular arca will depend on our ability to build
working relationships among interest groups and government entitics with jurisdictional responsibilitics.
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Susan.farady @ verizon.net

Patrice Farrey

Maine Lobsterman’s Association
P.O. Box 725

York. ME 03909

Patrice @mainelobstermen.org

Bruce Fernald

Fisherman

Box 57

Islesford, ME 04646-0057



Andrew Fisk

Maine Dept. Manne Resources
SHS 21
Andrew.c.tisk@maine.gov

Michael Fogarty

NMES

166 Water Street

Woods Hole, MA 02543

Ken Frank

Dept. Fisheries and Oceans-
Halifax

P.O. Box 1006

Dartmouth, Nova Scotia
FrankR @ mar.dfo.ca

Clare Geindal
Downeast Lobsterman's
Association

RR1 Box 4700
Sedgwick, ME 04676

Deirdre Gilbert

Maine Dept. Marine Resources
21 State House Station
Augusta, ME 04330-4511
Deirdre.Gilbert @maine.gov

Brian Giroux

Scotia Fundy Mobile Gear
Fishermen’s Association
33 Chestnut Street
Yarmouth. Nova Scotia
Canada B5A 2N7

Sarah Gladu

UM Cooperative Extension/
Sca Grant

377 Marktown Road
Waldoboro, ME 04572
sgladu@unext.maine.edu

Tracy Hart

Maine Sea Grant
5715 Coburn Hall
University of Maine
Orono. ME 04469
thart@mainc.cdu

Gary Hawkes
Fisherman

Anne Hayden

Resource Services

6 Booker Strect
Brunswick, ME (04011
ahayden @blazenctme.net

Chris Heinig

MLER

14 Industrial Parkway
mer@maine.com

Anne Henshaw

Coastal Studies Center, Bowdoin

7000 College Station
Brunswick, ME 04011
ahenshaw @bowdoin.edu

Guillermio Herrera
Bowdoin College
9700 College Station
Brunswick. ME 04011

Ted Hoskins

Stonington Fisheries Alliance
P.O. Box 931

Blue Hill, ME 04614
Hoskins4 @ecarthlink.net

Jim Houghton

Clam Commitiee

51 Glen Navy Road

Bar Harbor, ME 04609
howdy @ecology.cou.cdu

Paul Howard

NEFMC

50 Water Street
Newburyport. MA 01950
phoward @nefmc.org

Gail Johnson

F/V Sencca

34 Edgewater Colony Road
Harpswell. ME 04079
Pocahontas @ gwi.net

Kate Jones

University ot Maine SMS
225 Libby Hall

Orono, ME 04469
Kate_jones@umit.maine.edu

Jelf Kaelin

P.O. Box 440
Winterport, ME 04496
j.h.kaclin@att.net

Lyman Kennedy

Zone F Cochair

268 Foreside Road
Falmouth, ME 04105-1729

Sheril Kirshenbaum

University of Maine SM$S

225 Libby Hall

Orono. ME 04469
Sheril_kirshenbaum @umit.maine.edu

Levi Krause

Fisherman

8 Fisk Lane

Rockport. ME 04856-4621

Kathleen Leyden

SPO

38 SHS Augusta
Kathleen.leyden@maine.gov

Becky Love

University of New Hampshire
Morse Hall OPAL

Durham, NH 03824

rlove @cisunix.unh.edu

Danielle Luttenberg
Environmental Detense Fund
18 Tremont Street. Suite 850
Boston, MA 02108
dluttenberg @ed.org

Kris Lynch

Senator Snowe's Office

227 Hart Building

Washington. DC 20510
Kris_Lynch@commerce.senate.gov

Vincent Manfredi

Maine Dept. Marine Resources
P.O. Box 8

West Boothbay Harbor. ME 04575
Vincent.manfredi @ maine.gov

David McCarron

TPMC

P.O. Box 1430
Kennebunkport. ME 04046
David.mccarron@tpme.com

Bonnie McCay

Rutgers University

Department of Human Ecology
55 Dudley Road

New Brunswick. NJ 08901-8520
mccay @aesop.rutgers.cdu

James McCleane
University of Maine
5741 Libby Hall
Orono, ME 04469-5741
mecleane @maine.edu
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John Mclntosh
Fisherman

Linda Mercer

Maine Dept. Marine Resources
P.O. Box 8

West Boothbay Harbor, ME
04575
linda.mercer@state.me.us

Jack Merrill

Maine Lobsterman’s Association
P.O. Box 725

York, ME 03909

Dan Millar

MER

14 Industrial Parkway
mer@maine.edu

Dan Miller

Fisherman (Zone D Council)
Box 81

Tenants Harbor, ME 04860
msmeghan @panax.com

Josh Miller

Fisherman

Box 394

Tenants Harbor, ME 04860

Peter Miller

Fisherman (Anti-CLF)

P.O. Box 302

Tenants Harbor, ME 04860-0302

Zach Miller
Fisherman
Tenants Harbor, ME

Drew Minkiewicz

Senator Snowe’s Office

227 Hart Building
Washington, DC 20510
Drew.minkicwicz@commerce.
senate.gov

Bob Maoore

19 Bartol Island Road
Freepon. ME 04032-6411
rmoore @sascom.maine.net

Slade More

Maine Dept. Marine Resources
P.O. Box 8

West Boothbay Harbor,

ME 04575

Slade.moore @maine.gov

Carla Morin
MLA

P.O. Box 725
York, ME 03909

Dana Morse

Maine Sca Grant

University of Maine

5715 Coburn Hall, Room 16
Orono. ME 04469

Peter and Julia Mullen

16 Sea Fox Lane
Gloucester, MA 01930-1571
Petersprat@aol.com

Jon Munsey
Fisherman

89 Brickyard Cove
Harpswell, ME 04079

Steve Murowski

NMFS

Woods Hole, MA 02543
Steve.murawski@noaa.gov

Vivian Newman

Sicrra Club

P.O. Box 388

South Thomaston, ME (4858
newviv @erols.com

Richard Nickerson
rejn@klis.ca

Kim Payne

Normandecau Associates
253 Main Street
Yarmouth, ME 04096
kpayne @normandeau.com

Margaret Petruny-Parker
Rhode Island Sea Grant
University of Rhode Island
East Farm

Kingston, R 02881
pparker@cox.net

Frank Pendleton
USFWS
Frank_pendleton @fws.gov

Craig and Susan Pendlcton
NAMA/Penole Inc.

31 Scaside Avenuc

Saco, ME 04072

craig @namanet.org

Leila Jane Percy

Rep. for District 51
934 Popham Road
Phippsburg. ME 04562

Steve Perrin

Friends of Taunton Bay
P.O. Box 585

Bar Harbor, ME 04609
carthling@acadia.net

Chris Petersen

College of the Atlantic

Bar Harbor Marine Resource
Conservation

105 Eden Street

Bar Harbor, ME 04609
chrisp@ecology.coa.edu

Kristan Porter
Fisherman

P.O. Box 233
Cutler. ME 04626

Kipp Quinby

RR1 Box 5105

Sedgwick, ME 04676
kquinby @ccology.coa.cdu

Dana Rice

Fisherman

P.O. Box 57

Birch Harbor, ME 04613-0057
drice@mid.maine.com

Stephen H. Robbins 1
Downeast Lobsterman’s Associa-
tion

Rie. 15, PO. Box 649
Stoninglon, ME 04681
lobstah @ hypernet.com

Rob Robertson

University of New Hampshire
317 Samps Hall

Durham, NH 03824
robertr@cisonly.unh.edu

Anthony Ronzio

Media

445 Main Street
Rockland, ME 04843
aronzio@villagesoup.com

Robert Russell

Maine Dept. Marine Resources
194 McKown Point Road

West Boothbay Harbor,

ME 04575
Robert.russell@maine.gov



Stanley Sargent
Fisherman

Carrie Selberg
ASMFC

1444 Eye Street NW
Washington, DC 20007
cselberg@asmfc.org

Geoffrey Smith

The Ocean Conservancy

New England Regional Office
371 Fore St., Suite 301
Portland. ME 04101
Geoffrey.smith4 @ verizon.net

Russell Smith
CCA-Maine

Box 206

Phippsburg, ME (04562
rismith@clink.net

John Sowles

Maine Dept. Marine Resources
194 McKown Point Road

West Boothbay Harbor,

ME 04575

Natalie Springwell

Maine Sea Grant

¢/o College of the Atlantic
105 Eden Street

Bar Harbor, ME 04609
nspringwell @ecology.coa.edu

Esperanza Stancioff

UM Cooperative Extension/
Sea Grant

377 Manktown Road
Waldoboro, ME (4572-5824

Gravy Stanwood
Steuben, ME

Bob Steneck
University of Maine
Orono. ME 04469

Elizabeth Stephenson
University of Maine

210 Hosmer Pond Road
Camden, ME 04843-4035
elizhow@aol.com

Bill Stone

Schoodic Futures

P.O. Box 135

Prospect Harbor, ME 04669
stone@downeast.net

Teg Storkwell

Maine Dept. Marine Resources
194 McKown Point Road
West Boothbay Harbor,

ME 04575
Teg.storkwell@maine.gov

Sarah Clark Swart
Conservation Law Foundation
P.O. Box 2083

Philadelphia. PA 19103
scs@clca.net

David Thomas
Fisherman

P.O. Box 1
Islesford, ME 04646

Mary Beth Tooley

F/V Starlight

415 Turnpike Drive
Camden. ME 04843
herring @midcoast.com

Kate Van Dine

NOAA

175 Edward Foster Road
Scituate, MA 02066
Kate.VanDine @noaa.gov

Barbara Vickery

The Nature Conservancy
14 Maine Street, Suite 401
Brunswick, ME 04011
bvickery @tnc.org

Richard Wall
Box 136
Tenants Harbor, ME 04860

Proctor Wells

[FISH

983 Main Road

Phippsburg, ME 04562-4560
proctor@clinic.net

Pat White

MLA

| Pine Island
York. ME 03909
patwhite @ gwi.net

John Williamson

201 Western Avenue
Kennebunk, ME 04043
jwilliamson @fishadvocate.com

Carl Wilson

Maine Dept. Marine Resources
194 McKown Point Road

West Boothbay Harbor.

ME 04575

Rhode Island MPA Workshop
Participants—March 1, 2003

David Alves

R.I Coastal Resources
Management Council
Stediman Government Center,
Suite 3.

4808 Tower Hill Road,
Wakeficld, R102879-1900
dalves@crinc.state.ri.us

David Beutel

Rhode Island Sea Grant
University of Rhode Island
East Farm

Kingston, R1 (02881
dbeutel @uri.cdu

Ralph Boragine
R.1. Seafood Council
fishworksri@msn.com

Peter Brodeur

One Hahn Avenue
Wiakefield, RI 02879
pebrodeur@cox.net

Rick Burroughs

Marine Aftairs Department
University of Rhode Island
Kingston. RI 02881
rburroughs @uri.edu

Kathleen Castro

Rhode Island Sea Grant Program
University of Rhode Island

East Farm

Kingston, RI 02881
kecastro@uri.edu

Gib Chase
U.S. Fish and Wildlife Service
Gib_chase @fws.gov

David Chosid

URI Graduate Student
43 Fleetwood Road
Dumont. NJ (17628
dchosid @yahoo.com

69



70

Barry Costa-Pierce

Rhode Island Sea Grant
University of Rhode Island
Narragansett Bay Campus
Narragansett, Rl 02882-1197
bep@gso.uri.edu

Tony Corey

Rhode Island Sea Grant
University of Rhode Island
Narragansett Bay Campus
Narragansett, RI 02882-1197
tonyc@gso.uri.edu

Brian Crawford

URI Coastal Resource Center
University of Rhode Island
Narragansett Bay Campus
Narragansett, Rl 02882-1197
Crawford@gso.uri.cdu

Rob Davenport
Block Istand Times
rdaven@mindspring.com

David Dow
NMFS
david.dow @noaa.gov

Valerie Esposito
Graduate Student
Brown University
Providence, RI 02906
val@brown.edu

Ed Everich
134 Narrow Lane
Charlestown, R1 02813

Tara Felleman

Marine Affairs Department
University of Rhode Island
Kingston. RI 02881
T_fellman@hoimail.com

Megan Higgins

R.I. Coastal Resources Manage-

ment Council

Stedman Government Center,
Suite 3.

4808 Tower Hill Road,
Wakefield. RI 02879-1900
mhiggins@crme.state.ri.us

Caroline Karp

Brown University
Providence, RI 02879
Caroline-karp@brown.edu

Bruce Knight

R.1. Commercial Fishermen’s
Association

4452 South County Trail
Charlestown, R102813

Rosemary Kosaka

213 Steamboat Avenue
Wickford, RI 02852
Rakosaka@yahoo.com

Virginia Lee

Rhode Island Sea Grant/CRC
University of Rhode Island
Narraganscit Bay Campus
Narragansctt, R1 02882-1197
vlee@gso.uri.edu

Eugenia Marks

Audubon Society of Rhode Island

12 Sanderson Road
Smithfield, R1 02917
emarks @asri.org

W. David McElroy

Graduate Student

University of Rhode Island
Kingston. R1 02881
wmeeld776@postoffice.uri.edu

Mike McGivency

Rhode Island Shellfishermen’s
Association

62 East Shore Drive
Coventry, R1 02816

Tracey Morin

Marine Affairs Department
University of Rhode Island
Kingston, RI 02881
tmorin@uri.edu

Margaret Petruny-Parker
Rhode Island Sea Grant
University of Rhode Island
East Farm

Kingston, R1 (12881
pparker@cox.net

Jennifer Patterson
URI Graduate Student
jvickers@dem.state.ri.us

Robert Pomeroy
Connecticut Sea Grant

1080 Shennecossett Road
Groton, CT 06340
robert.pomeroy @uconn.edu

Don Pryor

28 Doane Avenue
Providence. RI 02906
Donald-Pryor @brown.edu

Ann Rheult

1121 Mooresficld Road
Wakefield. RT 02879
rifishnews @ids.nel

Malia Schwanz

Rhode Island Sea Grant
University of Rhode Island
Narragansett Bay Campus
Narragansett, RI1 02882-1197
malias@gso.uri.edu

Laura Skrobe

Rhode Island Sca Grant
University of Rhode Island
East Farm

Kingston, R1 02881
Iskrobe @uri.cdu

Barbara Somers

Rhode Island Sca Grant
University of Rhode Island
East Farm

Kingston, R1 02881
barbs@uri.edu

John Sorlien

Arca 2 Professional Lobstermen’s

Alliance

2937 Post Road
Wakefield, RI 02879
jsorlien@cox.nct

H.F. Upton

ENRE

University of Rhode Island
Kingston. RI 02881

Hupt8481 @ postoffice.uri.edu

Barry Volson

Graduate Student
University of Rhode Island
Kingston, R1 02881
volson@gso.uri.edu

Sandra Whitchouse
32 Elmgrove Avenue
Providence, RI 02906
sandrawte @aol.com



New Hampshire MPA
Workshop Participants—
March 7, 2003

Erick Anderson
18 Georges Terrace
Portsmouth, NH 03801

Mike Bartlett
2 Windsor Drive
Bow., NH 03304

Allan Butler
5 Mc¢Clarren Drive
Northwood. NH 03261

Matt and Merry Craig
P.O. Box 298
Kittery. ME 03904

Susan Farady
371 Fore Street. #301
Portland. ME 04101

Kristen Ferry
30 Emerson Avenue
Gloucester. MA 01930

Mike Flaherty
59 Cleverly Court
Quincy, MA 02169

Randy Gauron
1) Edgewood Drive
Hampton, NH 03842

Ellen Goethel
23 Ridgeview Terrace
Hampton. NH 03842

Ray Grizzle

Jackson Lab

835 Adams Point Road
Durham. NH 03824

John Higgins
69 Pemaquid Harbor Road
Pemaquid, ME 04558

Bill Hubbard
P.O. Box 1054
Rye. NH 03870

John J. Kelleher. Jr.
P.O. Box 902
Ogunquit, ME 03907

Andrew Lang

Martha Mather

Dept of Natural Resources
Department

Holdsworth Hall

University of Massachusetts-
Ambherst

Amherst. MA 01003

Ryan McCarthy
148 Exeter Road
Newmarket. NH 03857

John Meyer

Zoology Department

46 College Road

University of New Hampshire
Durham, NH 03824

Michael Morin

Zoology Department

46 College Road

University of New Hampshire
Durham. NH 03824

Jackic Odell
10 Rev. Thomas Hooker Road
Westborough. MA 01581

John Phillips
371 Fore Street. #301
Portland. ME 04101

Story Reed
2] Eden Road
Rockport. MA 01966

Hubert Saulnier
RR1 Box 175
Saulnierville
Nova Scotia
Canada

Neil Savage
15 Allen Street
Exeter, NH 03833

Tom Shevenell
P.O. Box 412
Center Sandwich, NH 03227

Bonnie Spinazzola
114 Adams Road
Candia. NH 03034

Beth Turner

NOAA Coastal Ocean Program
35 Colovos Road, Room 146
Durham, NH (03824

Connecticut MPA Workshop

Participants—March 8, 2003

Nancy Balcom
Connecticut Sea Grant
1080 Shennccossett Road
Groton, CT 06340
nancy.balcom@uconn.cdu

Barbara Costas
12 Sherman Street
Norwich. CT 06360

Louise Fabrykicwicz
281 State Streel, 6G
New London, CT 06320

Arthur Glowka
153 Sylvan Knoll Road
Stamford. CT 06902

Thomas Halavik

USFWS Coastal Program
P.O. Box 307
Charlestown. R1 02813

Paul Hallwood
University of Connecticut
1084 Shennecossett Road
Groton. CT 06340

Dawn Holman
1229 Poquonnock Road
Groton. CT 06340

Christina lout
55 Crouch Sureet, #31
Groton, CT 06340

D.J. King
30 Summer I[sland Point
Branford. CT 06405

John B. Lust
3 Waverly Road
Branford. CT 06405

Steven Marciniak
155 Route 2-A
Preston, CT (16365
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Lisa Max
325 East 72 Street, Apt. 10-C
New York, NY 10021

Edward Monahan
Connecticut Sea Grant
1080 Shennecossett Road
Groton, CT 06340

Kevin P. Nebiolo
28 Paul Revere Road
Groton, CT 06340

Nathaniel Nowak
81 Nantucket Drive
Mystic, CT 06355

Meghan Plourde
113 Litton Avenue
Groton, CT 06340

Brae Rafferty

Project Oceanology

1084 Shennecossett Road
Groton, CT 06340

Betsy Ritchie
55 Canoe Hill Road
New Canaan, CT 06840

Ronald Salz

6 School Street, #20
Mystic, CT 06355

) Received
National Sea Gr.

OCT 2 8 2005

9 Fish Rd, URI, GSO, 1 Pell
Narragansett RI 02882 USA

ant Library

David Simpson
3 Valerie Street
Waterford, CT 06385

Eric Smith

Connecticut Dept. of
Environmental Protection
Marine Fisheries Division
P.O. Box 719

Old Lyme, CT 06731

Lance Stewart
CANR/CES

University of Connecticut
1084 Shennecossett Road
Groton, CT 06340

Kristen Thibodeau
31 Edgarton Road
Columbia, CT 06237

Ben Vrecland
222 Beaver Hill Road
North Windham, CT 06256

Heidi Wallace
1043 Essex Road
Westhrook, CT 06498

Michael Walluce
1043 Essex Road
Westbrook. CT 06498

Richard J. Weisberg
34 Prince’s Pine Road
Norwalk, CT 06850

Tara Wyatt
242 Hillside Road
Old Lyme, CT 06371
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