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I. Introduction
A. Background and Focus of the Case Study

This case study provides a description and evaluation of marine area governance and
management in the Gulf of Maine. On the advice of the Oversight Committee,! we began
the study at a broad level by identifying marine resources, uses of the resources, existing
management regimes, and conflicts among users of the resources. The results of these initial
reviews are collected in the tables in Appendix A.? The Oversight Committee also suggested
that we develop a chronology of important events relating to marine area governance and
management in the Gulf of Maine, which is included as Appendix B.

As is clear from even a quick scan of the material in Appendix A, almost every
conceivable use of the marine environment occurs in the Gulf of Maine at some scale.
However, some of these uses are more problematic than others in terms of the governance
and management problems they engender. Rather than take a broadbrush approach that
might not have done justice to any of the region’s many ocean resources and uses, we
decided to focus the case study on one or more of its most difficult and consequential
governance and management issues. The initial survey enabled us to focus in on a subset of
resources, use conflicts, and governance issues, namely those associated mainly with marine
fisheries governance and management.

Several considerations support the argument for a focus on fisheries governance and
management. The marine fisheries are a regional-scale resource and industry, due to the
mobility of the fish stocks, the geographic distribution of the users of the resource, and the
fact that governance institutions have been designed to have regionwide authority. Thus
fisheries mismanagement has the potential to inflict widespread social detriment and
significant economic losses. Indeed, the net cost of depleted groundfish stocks under the
current management structure, relative to the condition of stocks in an optimally managed
fishery, has been estimated at about $139 million annually, or just under one-fifth the landed
value of the entire Gulf of Maine commercial catch.?

Other ocean resources with potentially regional impacts, such as offshore energy, are
not being pursued in the Gulf of Maine region at levels that pose significant concerns.
Consequently, non-fishery resource management problems in the Gulf of Maine are, for the
most part, local in scale, of comparatively minor economic significance, and not unique to
the region. There is no evidence, for example, of "system-wide degradation of marine

! The members of the Gulf of Maine Oversight Committee are Ted Ames, Bob Bendick, Bill Eichbaum, Bob
Howard, Bob Repetto, Trina Wellman, and George Woodwell.

2 Some descriptive economic statistics developed as part of this survey are provided in Section III of this report.

3See Edwards and Murawski (1993) and sections II.B and IV.C.1 of this report.
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environmental quality in the Gulf of Maine. . . . The Gulf as a whole remains relatively
clean, although the deep central basins appear to be accumulating several pollutants,
including PAHs and PCBs" (GOMCME 1994; see also Dow and Braasch 1996 and Gould,
Clark, and Thurberg 1994). Given that most pollutants of concern are concentrated in
inshore waters near urban areas and in the mouths of industrialized rivers, it is not at all
clear that they could be dealt with more effectively or efficiently at the regional level.

In sum, our focus on fisheries reflects our judgment that the greatest net benefits
might be obtained from improvements in the governance and management of these marine
resources within the Gulf of Maine region.

B. Governance: A Definition

It is important to differentiate between the terms "governance” and "management.”
In our study, we employ an heuristic device developed by Ciriacy-Wantrup (1971), an early
natural resource and institutional economist, who was interested in evaluating policies
affecting the allocation of fresh water resources in the western United States. Ciriacy-
Wantrup identified three general, but overlapping, levels of decisionmaking: (1) the policy
level, (2) the institutional level, and (3) the operating level.

To Ciriacy-Wantrup, the policy level is the most general. It consists of
decisionmaking with respect to the design of institutions, such as the three branches of the
U.S. government; the best example of rules for making decisions at this level is a
constitution. The institutional level is intermediate in generality between the policy and
operating levels. It comprises laws governments, markets, and hybrid institutions. At the
institutional level, the purpose of decisionmaking is to "maintain and increase welfare by
continuously influencing decisionmaking on the lower level under constantly changing
conditions.” The most specific level is the operating level, where public agencies implement
specific management instruments and firms attempt to optimize their activities.

We believe that Ciriacy-Wantrup’s levels of decisionmaking are consistent with the
definition of marine area governance developed by the MAGAM Committee:

The process of marine area governance has two dimensions: a political
dimension where ultimate authority and accountability for action resides, both
within and among formal and informal mechanisms—governance; and an
analytical and action dimension where problem analysis leads to action and
implementation—management (emphasis in original).

In this study, we refer to Ciriacy-Wantrup’s institutional level when we consider
issues of marine area "governance." Likewise, we will refer to his operating level when we
consider issues of marine area "management." According to Ciriacy-Wantrup,
decisionmaking at the policy and institutional levels involves political processes almost
entirely, whereas the operating level involves the application of mainstream economic theory
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and operations research techniques to "optimize" resource allocations.

Ciriacy-Wantrup believed that it may be possible to evaluate the effectiveness of
decisionmaking at the institutional level only over time and as it responds to variable
economic conditions. Using "conceptually and operationally meaningful proxies" for
measuring changes in national income, institutions that lead to the greatest increase in net
national income are to be preferred over others. The MAGAM Committee has adopted a
different approach involving the application of a set of "decision criteria” (Eichbaum 1996)
to evaluate the performance of governance institutions. Using the decision criteria, we
attempt such an evaluation in Section V below. Notably, such an application requires the
consideration of effects of management in an evaluation of the performance of governance
institutions.

C. Organization of the Study

The case study is organized as follows. In Section II, we present a survey of the
resources and uses of the Gulf of Maine. Included in this survey is a description of the Gulf
of Maine and its watershed, a general description of resource uses and use linkages, and
comparative estimates of the size of marine sectors, in terms of gross revenues or
government expenditures.

An overview of marine governance and management in the Gulf of Maine is
presented in Section ITI. This section reviews governance and management regimes for
fisheries in the United States and Canada, international fisheries, marine mammals and
endangered species, ecosystem management, and other issues, including dredging, coastal
water pollution, and ocean discharges. A chronology of salient marine governance and
management "events," which can be found in Appendix B, supplements the discussion in this
section.

In section IV, we summarize the recent history of the harvest and management of
groundfish in the Gulf of Maine. Because this case is one that has been examined in
considerable detail over the years by a number of authors, instead of presenting a
chronological account, we analyze some of the basic factors that have led to and shaped the
current situation of near stock collapse and recruitment overfishing (see also the chronology i
Appendix B). We discuss the role of interest groups in the process, the significance of
management systems that oscillate from input to output controls, the importance of
technological innovations, assistance programs, closures, noncompliance, determining
"overfishing," and habitat protection.

In Section V, we evaluate the success of the existing system of governance in the Gulf
of Maine, primarily in terms of the individual institutions and programs discussed in Section
III. The charter and performance of each institution is assessed according to eleven decision
criteria that have been identified and defined by the MAGAM Committee, as well as our
own criterion of overall "impact," or the ability of the institution to make a significant
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difference to social or economic well-being throughout the region.

In Section VI, we summarize our major conclusions about marine area governance
and management in the Gulf of Maine, placing particular emphasis on the fact that fisheries
management stands out as a clear failure. Also highlighted in the conclusions are the
increasingly important policy void concerning ocean mariculture; the fundamental adequacy
of existing federal and state mechanisms to deal with regional pollution problems; and the
need, in our judgment, for the scale and scope of governance and management institutions to
match the scale and scope of the problems they are intended to address. Section VI closes
with some suggestions for potential solutions to the Gulf of Maine fisheries crisis, including
possibilities for adapting the best features of other, more successful management approaches
and for correcting some of the most problematic features of the Magnuson Act, the most
important of the governance institutions affecting the Gulf of Maine.

D. Approach

Specific research activities for this case study were guided by discussions with the
Gulf of Maine Oversight group within the Marine Board Committee on Marine Area
Govemnance and Management (MAGAM). We used a combination of literature review and
personal and telephone interviews*® to gather information about GoM resources, their uses,
governance and management structures, and perceptions of their performance. A partial list
of the literature reviewed is found in the reference section of this case study.

* Interviews were conducted with the following individuals, among others: Brad Barr, Stellwagen Bank National
Marine Sanctuary Manager; Patricia Clay, Woods Hole Laboratory, NEFSC, NMFS; Russ diConti, Center for
Coastal Studies; Eleanor Dorsey, Conservation Law Foundation; Steve Edwards, Woods Hole Laboratory, NEFSC,
NMFS; Pat Fiorelli, Staffmember, NEFMC: Mike Fogarty, Woods Hole Laboratory, NEFSC, NMFS; Christine
Gault, Waquoit Bay NERR; Cliff Goudey, Westport Scallop Project; Diane Gould, Massachusetts Bays NEP; Janeen
Hanson, Massport; Phil Haring, Staffmember, NEFMC; Larry Hildebrand, Environment Canada; Kathy Holmstead,
Holmstead Marine Enterprises; Pete Jackson, U.S. Army Corps of Engineers, Waltham; Dave Keeley, Maine State
Planning Office; Chris Kellogg, Staffmember, NEFMC; Scott Kraus, New England Aquarium; Phil Logan, Woods
Hole Laboratory, NEFSC, NMFS; Art Longart, Nova Scotia Department of Fisheries; Steve Murawski, Woods
Hole Laboratory, NEFSC, NMFS; Peter Partington, Canada Department of Fisheries and Oceans; Jack Pearce,
Woods Hole Laboratory, NEFSC, NMFS; Judy Pederson, MIT Sea Grant College Program; Andy Rosenberg, NE
Regional Administrator, NMFS; Peter Shelley, Conservation Law Foundation; Barbara Stevenson, Council Member,
NEFMC; Tara Tracey, EPA Region I (Boston); Bruce Tripp, Coastal Research Center, WHOI; Bob Wall, Director,
Gulif of Maine Regional Marine Research Program; David VanderZwaag, Dalhousie University; Peter Wellenberger,
Great Bay NERR; John Williamson, New Hampshire Commercial Fisherman’s Association; Jim Wilson, Department
of Economics, University of Maine.
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II. Survey of Resources and Uses

A. The Gulf of Maine and Its Watershed

Location and other unique physical attributes account for the Gulf of Maine’s rich
fishery resources, broad diversity of habitats and species, and uncommon scenic beauty.
Extending from the eastern end of Cape Cod and Georges Bank to western Nova Scotia and
the Bay of Fundy, the Gulf of Maine spans two distinct oceanographic regimes—the Gulf
Stream to the south and the Labrador Current to the north. The Gulf intertidal zone is a
complex transitional zone spanning four "biogeographic provinces" and associated categories
of species: the Virginian, cool temperate, Acadian boreal, and subarctic (Sinclair, Wilson,
and Rao 1992). In totality, the Gulf of Maine region supports hundreds of species of fish,
shellfish, and seabirds and nearly two dozen species of mammals (Maine Critical Areas
Program 1989). A study by Parks Canada (cited in Waterman 1995) illustrates the point by
noting that a single location (Deer Isle, New Brunswick) is home for at least some part of the
year to "836 invertebrate species, 96 fish species, 70 resident bird species, 20 mammalian
species, and 223 species of terrestrial and aquatic plants."

With a surface area of 36,000 mi* and an average depth of 150 m (490 ft), the Gulf of
Maine is the largest semi-enclosed shelf sea bordering the continental United States
(Christensen, Smith, and Mayer 1992), a complex glacial basin that is delineated from the
Atlantic Ocean by the Nantucket Shoals and Georges and Browns Banks. These topographic
features allow for inflow and circulation patterns that counteract the warming effect of the
Gulf Stream, producing anomalously cold waters (Conkling 1995; Brooks 1992). The
predominant circulation patterns are the counterclockwise Gulf of Maine gyre centered over
Jordan and Georges Basins and an adjacent clockwise gyre over Georges Bank (see Figure
II.1). The four major drivers of these patterns are the Nova Scotia current, an offshoot of
the Labrador Current that enters the Gulf around southwest Nova Scotia; an inflow of dense
deep water through the Northeast Channel between Georges and Browns Banks; runoff from
local rivers; and daily tides.

Annual freshwater input from the region’s 60-odd rivers is estimated at 250 billion
gallons (Conkling 1995). Together with direct net precipitation, this amounts to a freshwater
input that accounts for only about 1 percent of the volume of all water entering the Gulf each
year. The fact that "along-shelf flows into the gulf are greater than the in situ water inputs .
. . is the sense in which the Gulf is an open hydrodynamic system" (Lynch 1996).

Tidal patterns, bottom topography, and the temperature, salinity, and density of water
all vary tremendously across the Gulf. These variations give rise to the Gulf’s great variety
of marine species, beginning with the phytoplankton, which may be a mix of temperate and
boreal species (Waterman 1995). Primary productivity is high throughout the Gulf, but in
certain offshore locations—notably on Georges Bank, over the western Nova Scotia shelf,
and in the Bay of Fundy—tides, currents, and bottom topography combine to produce strong
vertical mixing of bottom and surface waters and extremely high levels of productivity
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Figure II.1 The Gulf of Maine gyre under typical summer conditions. (Source: Conkling
1995).



(Maine Critical Areas Program 1989). Primary production on Georges Bank is estimated to
be among the highest anywhere in the global ocean (Waterman 1995; Sinclair et al. 1992).

A great number of migratory species, including many types of seabirds and several species of
endangered whales, are attracted to the Gulf of Maine by its high primary productivity.

Other distinctive natural features of the region include a very high concentration of
islands and an unusually large endowment of estuarine habitat, both of which contribute to
productivity and species diversity. An archipelago of some 5,000 islands rings the outer
Gulf of Maine (Conkling 1995); the inner shoreline ranges from extensive beaches and sait
marshes in the south to rugged cliffs and deeply indented, rocky bays and inlets in the north.
The extent and complexity of the Gulf of Maine shoreline is well illustrated by some simple
comparisons with the Gulf of Mexico: although the Gulf of Maine has only about one-
seventeenth the surface area of the Gulf of Mexico (35,000 mi* vs. 618,000 mi?), its coastline
is nearly 75% longer (> 7,000 mi vs. 4,100 mi) (Conkling 1995; Broadus and Vartanov
1994).

In comparison to a global coastline that is approximately 1% estuarine, nearly one-
third of the Gulf’s 69,000 mi* watershed consists of estuarine habitat. Gulf of Maine
estuaries, where the region’s many freshwater rivers deposit sediments and mix with salty
seawater, feature some of the highest rates of coastal productivity in the world. In the tidal
mudflats and salt marshes that are characteristic of the bays and estuaries in the region,
plants provide food and shelter for marine and terrestrial organisms, trap sediments, anchor
substrate, and add nutrients through decomposition. Throughout the region, production of
seasonal phytoplankton blooms make estuaries important as nursery grounds for juvenile fish
of several species and for benthic invertebrates such as worms, mollusks, and crustaceans.
Estuaries are believed to be vital at some life cycle stage to about 70% of the fish species of
commercial interest along the Gulf coast (Maine Critical Areas Program 1989).!

Overall, the Gulf of Maine watershed is less densely populated than most coastal
regions of the world (Waterman 1995); roughly 8 million people inhabit the watershed,
which includes parts of the U.S. coastal states of Maine, Massachusetts, and New
Hampshire; the Canadian maritime provinces of New Brunswick and Nova Scotia; and the
inland province of Quebec. A comparatively favorable population density (116 persons per
square mile) is often cited as an important contributor to the fact that the marine waters of
the Gulf do not yet show serious signs of environmental degradation (e.g., Waterman 1995).
There is disagreement, however, as to whether and for how long such a favorable assessment
will remain valid. Some experts emphasize the proportionaily very small contribution of
river runoff to Gulf waters and the importance of "avoid{ing] the trap of ’Location-Based
Thinking’ about Gulf ecosystem function," seeing that "the Gulf and its sub-structures are an
open system at time scales of ecological importance” (Lynch 1996). Others are far more

! This fact may be misleading, because, of the approximately 52 commercial species (Conkling 1995), the
largest and most valuable commercial harvests are made, for the most part, from stocks well beyond the
influence of estuarine inputs in the Gulf of Maine proper.
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concerned about the "considerable potential for anthropogenic impact on the gulf through the
release of toxic compounds, eutrophication, or hydrodynamic changes,” noting that "the
[average] residence time of waters within the gulf appears to be on the order of one year,
comparable to that of many other large estuaries and coastal seas which have already felt
anthropogenic change" (Christensen, Smith and Mayer 1992).

By contrast, there is little disagreement about the seriousness of anthropogenic
stresses on the region’s living marine resources and estuarine habitats (Waterman 1995).
The most longstanding and so far the most evidently damaging form of such stress has been
the commercial harvesting of groundfish stocks, notably cod, haddock, and yellowtail
flounder® (see Section IV). Although individual stocks of groundfish have been
overharvested, in general, this should not be considered an ecological catastrophe (Steele
1996), as other stocks of less commercial importance now predominate.®> The more recent
and more localized anthropogenic stresses on estuarine habitats arise primarily from the fact
that more than 60 percent of the watershed population (approximately 5 million people) is
concentrated in the 26 coastal counties that are home to the region’s bays and estuaries
(Colgan and Plumstead 1995).

B. Resource Uses and Use Linkages

As noted earlier, nearly all conceivable uses of the marine and coastal environment
occur at some scale in the Gulf of Maine region. Table II.1 displays 12 possible categories
of marine and coastal resource uses and depicts the hypothetical relationship between any one
of these uses and each of the others.* The relationships are characterized in terms of the

Zparticularly among commercial fishermen, there are those who challenge the idea that "overfishing" has
been the cause of the phenomenal decline in groundfish stocks. Among other evidence of such a link, however,
is the fact that the composition of fish species on Georges Bank has changed markedly over the past 45 years
even though the level of total biomass has not (Waterman 1995).

3 Steele (1995) explains that "regime shifts" of the type seen in the Gulf of Maine (characterized by a decline
in the abundance of commercially important groundfish stocks and an increase in the abundance of dogfish, skates,
and rays) are a natural ecological phenomenon. Commercial overexploitation might accelerate the phenomenon.

‘We note the potential for definitional overlap and double-counting across the use categories of recreation,
recreational fishing, and tourism. To the extent possible, we use economic data that reflect the following
definitions. (1) Recreation includes "non-consumptive wildlife recreation” activities (as measured by, e.g.,
admissions to whalewatching tours and trip expenditures for birdwatching, wildlife photography, etc.; see
USFWS 1991). (2) Recreational fishing includes fishing activities in marine and coastal waters for non-
commercial purposes (as measured by trip expenditures, including hotels, meals, and fees for individual and
charter boat rentals; see NMFS 1996; Colgan and Plumstead 1995). (3) Tourism includes visits to the Gulf of
Maine region by non-residents (as reported by state/provincial departments of tourism and as typically measured
by direct expenditures for, e.g., hotels; meals; auto, bicycle, and boat rentals; beach and entertainment
admissions; see, for example, van Dusen and Hayden 1989). We note that tourism estimates are the most
ambiguous of the three, since the relevant data are to a considerable extent "buried in other statistics on
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tendency for any given use to have a beneficial (+), a negligible (0), or an adverse (-) effect
on another use and vice versa.

The general message of Table II.1 is that marine and coastal resource uses vary
markedly in terms of the number of alternative uses with which they are likely to conflict.
For example, scientific research stands apart as being the only resource use not to have
obvious conflicts with any others and, in fact, to have a mutually beneficial relationship with
nearly all other uses. The resource use that most closely rivals scientific research in this
regard is tourism, which, hypothetically, creates adverse effects (or opportunity costs) only
for mineral production and is adversely affected only by waste disposal, mineral production,
and defense activities. At the other end of the spectrum is aquaculture, which has adverse
effects on all but two other uses (scientific research and tourism) and is adversely affected by
all but four others (scientific research, tourism, habitat protection, and defense activities).

As noted in the key to Table II.1, a clear understanding of the actual relationships
between uses in any particular setting requires information about the specific forms they take
and their results. Figure II.2 depicts the 12 resource uses from Table II.1 in terms of one of
the broadest and most basic measures of resource use "results," namely relative "economic
size." Economic size is not a rigorous term, and we include this figure only to demonstrate
roughly the scale of each activity. The overwhelming predominance of tourism, coupled
with the fact that an unusually large share of prime tourist real estate in the Gulf of Maine
region is estuarine habitat, suggests that the effects of tourism on habitat conservation may
well be more adverse—or at least more complicated—than any general characterization of
hypothetical use relationships can capture.

The tables in Appendix A provide considerably more detail about the specific forms
of resource use in the Gulf of Maine, including prominent instances of abuses and use
conflicts, the extent to which such problems have transboundary consequences, and the
primary governance structures and management mechanisms that have been developed to
avoid or minimize undesirable resource use outcomes. Tables A.1-A.5 group "primary
uses" into five categories, according to whether the resource of interest is the marine/coastal
environment as a whole, one or more protected biological species, or hydrocarbon and hard
mineral deposits. In Tables A.1-A.3, the first of these resource groupings is further
subdivided into resource orientations that treat the marine/coastal environment as fisheries
habitat, as assimilative capacity, and as unobstructed estuary or ocean space.

employment and industries, that cannot easily be extracted, particularly at the county level necessary to examine
a region like the Gulf of Maine" (Colgan and Plumstead 1995).

5 Economic size is a measure of economic activity, broadly defined. As such it represents neither economic
value (the sum of consumer and producer surpluses) nor economic impacts (the effect of the activity on different
parts of the economy). The data in Figure II.2 are estimates of individual expenditures (tourism, wildlife recreation,
recreational fishing), government expenditures (defense, waste disposal, scientific research, dredging, habitat), or
gross revenues (commercial fishing, transportation, aquaculture).
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Table A.1 is of special relevance to the focus of this case study. In addition to use
conflicts between mariculture ventures and "wild harvest" fishing, the table provides data on
the management and current stock status of more than 30 species of fish and shellfish
targeted by commercial (and in some cases recreational) fishers. The information in Table
A.1 clearly highlights the comparatively complicated and unsuccessful management histories
of Gulf of Maine groundfish stocks as compared to those of most other fish and shellfish
species.

Data on the 1993 landed values of commercial fish caught in U.S. and Canadian
waters are provided in Table A.6.

C. Scale and Scope

With the exception of migrating fish stocks and certain pollutants, most resource
management problems in the Gulf of Maine are local in scale. Other uses with potentially
regional implications, such as offshore energy, are not being pursued at levels that pose
significant concerns in the region at present. In addition to being mostly local in scale, non-
fishery resource management problems encountered in the Gulf are of relatively minor
economic consequence, and are not unique to the region. Many Gulf of Maine fish stocks,
by contrast, are in poor condition, due (largely) to failures in governance and management,
to the region’s economic and social detriment. This combination of circumstances led us to
focus on fisheries management in our case study. There is a clear case for managing
regional fish stocks at a regional scale.

The scope of governance and management regimes across distinct resources (i.e., the
need for joint management) is related to intersectoral linkages among these resources, as
suggested in Table II.1. For example, fish stocks are affected by certain environmental
pollutants as well as by human fishing activity. Linkages such as the effect of environmental
pollution on fish stocks are real and must be taken into account in the design of governance
and management regimes. In the Gulf of Maine, however, they are of secondary importance
compared to the effects of commercial harvesting; and this is reflected in the relative
emphasis we give to fisheries harvest management in our case study. We address related
management problems, such as waste disposal and water pollution, in correspondingly less
detail.



III. Governance and Management Review

A. Overview

Governance institutions concerned with the fish species and environmental quality of
Gulf of Maine waters date back to the first decade of this century, with the establishment of
the International Council for the Exploration of the Sea (ICES, in 1902) and the U.S.-Canada
Boundary Waters Treaty of 1909. By the 1930s, intensive research was under way in the
United States to investigate the reasons for changing levels of haddock landings and
abundance on Georges Bank, and in 1949 the first international body was created that had
authority to regulate and manage high seas fisheries in the Northwest Atlantic, including the
Gulf of Maine.

Commercial fishing and fisheries management in the Gulf grew steadily more
international in character until 1976, when the United States unilaterally extended its
jurisdiction over fisheries resources from 3 to 200 nm offshore. Canada soon followed suit,
and since 1978 Gulf of Maine fisheries have been governed and managed under the separate
laws and very distinct policies of these two states. Only recently have the two management
approaches begun to converge and measures been discussed to promote consistent
management of certain stocks.

The 1970s also produced a great deal of landmark environmental legislation in the
United States, which established a number of federal and state environmental programs with
a substantial presence in the Gulf of Maine. Here we concentrate on programs concerned
with the conservation and protection of marine mammals, endangered species, and marine
and coastal ecosystems—the last of these an area of very active U.S.-Canada cooperation in
the 1990s despite the absence of any treaties or formal ties at the federal level.

Information about the major laws and management mechanisms governing some of the
other resource uses discussed in Section II (especially energy production, transportation, and
scientific research) is provided as a chronology of events in Appendix B. The chronology
also includes considerable detail to supplement our discussion in this section of the major
institutions and processes by which Gulf of Maine fisheries and marine and coastal
ecosystems are managed.

B. U.S. and Canadian Governance of Fisheries

1. Magnuson Act. The most important governance institution affecting the
Gulf of Maine is the Magnuson Fishery Conservation and Management Act of 1976
(Magnuson Act).! The Magnuson Act was enacted in 1976 to establish a 197 nautical mile

116 U.S.C. 1801 et seq. (1995). General legal interpretations of the MFCMA are found in Kalo et al.
(1994) and Jacobsen et al. (1985). Wallace et al. (1994) provide a layman’s overview of the MFCMA.
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"fisheries conservation zone," (FCZ), now known as the exclusive economic zone (EEZ),?
extending from the limit of the territorial sea,® within which fishing by foreign fleets would
be restricted and fishing by U.S. fishermen on stocks requiring conservation and management
would be regulated. The Magnuson Act applies to all marine life except seabirds, marine
mammals, and highly migratory species of tuna. It applies to anadromous species, even
when they straddle out of the EEZ (Kalo et al. 1994).

The main impetus behind the enactment of the Magnuson Act was the concern that
foreign fishing fleets were causing widespread depletion of fish stocks located near the
United States. To make their case for the exclusion of foreign fishing from U.S. waters,
New England fishermen sailed up the Potomac River to Washington in 1974 to protest the
adverse effects of foreign fishing on coastal U.S. stocks of groundfish and pelagics (CLF
1994). Of particular concern were the adverse effects of foreign fishing on the Georges
Bank haddock stock, which had been an important fishery in the post-World War II period
(Murawski 1996).

The establishment of a fishery conservation zone and the determination of "total
allowable levels of foreign fishing," "domestic annual harvests," and, subsequently,
"domestic annual processing" capacity became central features of the Act. The policy
incorporated into the Act mirrored international discussions at the third United Nations
Conference on the Law of the Sea (UNCLOS III) with respect to national fishing zones. The
basic idea was that an "optimum yield" would be established for certain stocks, and foreign
fishing would be permitted to the extent that domestic harvesting and processing capacities
were incapable of harvesting the entire optimum yield. In the long run, the general effect of
these provisions was to exclude foreign fishing entirely from the U.S. zone.

The Magnuson Act established eight regional fishery management councils (FMCs)
with authority to develop fishery management plans (FMPs) for certain stocks. The New
England FMC (New England Council) is the relevant council for the Gulf of Maine. The
councils include representation from the National Marine Fisheries Service (NMFS), regional
coastal states, and knowledgeable individuals from the general public, usually fishermen,
who, when voting en bloc, constitute a voting majority. Nonvoting members include
regional officials from the U.S. Coast Guard, the coastal Marine Fisheries Commission, the
Fish and Wildlife Service, and the State Department.

2 The fishery conservation zone was replaced by a coextensive "exclusive economic zone" in 1983.

3 The U.S. territorial sea was extended from 3 to 12 nm in 1988, but state fisheries jurisdiction remains
within 3 nm.

* The 17 voting members on the New England council (NEFMC) include the NMFS Regional Director, five
state Fisheries Directors, and individuals nominated by each of the five state governors and appointed by
NMFS. The five states are Maine, New Hampshire, Massachusetts, Rhode Island, and Connecticut.
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There is apparently no model or precedent upon which the concept for the regional
councils was based. Rogalski (1980) notes that there are practical, biological, and political
reasons for the distribution of representation on a council. Prior to the Magnuson Act,
marine fisheries management expertise resided primarily at the state level, and the council
system was designed to take advantage of this fact. Furthermore, it was recognized that
there should be a requirement for coordinated management among the states of a region in an
area in which fishermen from each of the states were directing fishing effort at single or
biologically linked stocks. Fishermen and state government officials expressed serious
concerns with the idea of centralized federal management of the resource (Branson 1987). It
was believed that the council system might productively strengthen a resource management
relationship between the states and the federal government. Finally, the councils were
envisioned as a public "sounding board" for advice and information (Branson 1987).

The councils are an unusual institutional form, and the federal laws governing their
activities raise questions of accountability. In their survey of professionals in the field of
marine fisheries, Miller et al. (1990:285) note that "[i]t is feared that the will of narrow
interest groups overrides sound conservation principles and thereby is a threat to the
biological health of the nation’s fish stocks.”" Council activities are explicitly exempt from
the Federal Advisory Committee Act,’ and are therefore not required to conform to its
provisions (Kalo et al. 1994). As long as council members file and keep financial disclosure
forms up to date, actions they may take, such as council votes, that arguably advance their
own financial interests are not prosecutable under the federal criminal code (McManus 1995).
McManus (1995:16) notes that regulations promulgated under the Magnuson Act are
"essentially impervious to review" and that "the case law construing the Magnuson Act
grants what is probably the maximum deference to the Secretary [of Commerce], while the
statute itself requires the Secretary, in turn, to grant maximum deference to the industry-
dominated councils.” A council cannot be sued directly for its failure to take action to
conserve or manage stocks (Dorsey, p.c., 1996). The primary method by which the councils
are held accountable for their planning activities is federal review of proposed FMPs or FMP
amendments (Rogalski 1980).

The councils are responsible for the preparation of fishery management plans for each
fishery within their respective jurisdictions that requires conservation and management.® The
Secretary of Commerce approves, disapproves, or partially disapproves FMPs or FMP
amendments developed by the councils and promulgates implementing regulations. Much of

5 The Federal Advisory Committee Act (FACA), 5 U.S.C. app. 1-15 (1995), was enacted to limit industry
influence in regulation, to open the federal policymaking process to public scrutiny, and to eliminate
unnecessary committees. However, because of onerous requirements relating to the establishment and
maintenance of advisory committees, due to ambiguous terms in the Act’s language, and due to the threat of
litigation, federal agencies have been reluctant to establish advisory committees. Thus, the results of the Act
have been counter to its purposes (Norris-York 1996).

6 Most, but not all, commercially important fisheries are now covered by FMPs. Existing FMPs can be
amended or revoked and reissued.
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the approval authority has been delegated to the NMFS Regional Administrator, although a
central Department of Commerce review has been retained (Finch 1985). The development
and implementation of an FMP is a lengthy process, requiring several rounds of public
hearings and review. This process is summarized in Figure III.1, from Wallace et al.
(1994). In order to enhance management flexibility, NMFS allows FMPs to include
"framework adjustments." Framework adjustments allow the NMFS Regional Administrator
to implement management changes without having to go through the lengthy FMP
amendment process (Finch 1985).

If a council fails to develop a plan where it is needed, the Secretary of Commerce
may issue his own FMP, but this is rare and difficult to accomplish from a political
standpoint (Rosenberg 1996). The Secretary may also issue "emergency" regulations that
amend an FMP for a short period of time.

The Magnuson Act includes a list of statutory principles (Table III.1), called the
"National Standards," that must be followed in the construction and implementation of an
FMP.” In making a determination of the extent to which an FMP is consistent with the
Magnuson Act, the Regional Administrator refers to the National Standards. The National
Standards can be interpreted as policy objectives, but it should be recognized that these
objectives are not necessarily mutually compatible in all circumstances. For example, the
implementation of a management measure designed to promote efficiency (standard 5), such
as an individually transferable quota (ITQ), could result in one firm holding an excessive
share of fishing privileges, thus violating standard 4.%

The Section 602 guidelines to the development of FMPs appear to recognize the
potential for incompatibility among the National Standards. Each council is responsible for
setting clear, comprehensive, and practically attainable management "objectives” in its
construction of an FMP. Section 602.10(b) of the guidelines states that:

[e]lach FMP, whether prepared by a Council or by the Secretary, should
identify what the FMP is designed to accomplish, i.e., the management
objectives to be attained in regulating the fishery under consideration. In
establishing objectives, Councils balance biological constraints with human
needs, reconcile present and future costs and benefits, and integrate the
diversity of public and private interests. If objectives are in conflict, priorities

716 U.S.C. 1851 (1995). The Secretary of Commerce determines the "consistency” of any FMP with the
National Standards. The "Section 602" guidelines for interpreting and applying the National Standards are
found in the Code of Federal Regulations, 50 C.F.R. 602.

® The guidelines to the National Standards clearly recognize this source of conflict. Section 602.15(b) states
that ". . .[t}he goal of promoting efficient utilization of fishery resources may conflict with other legitimate
social or biological objectives of fishery management . . . given a set of objectives for the fishery, an FMP
should contain management measures that result in as efficient a fishery as is practicable or desirable.”

-13-
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7.

Table III.1. Magnuson Act: National Standards

(statutory principles that must be followed in any FMP)

Optimum yield: Conservation and management measures shall prevent
overfishing while achieving, on a continuing basis, the optimum yield
from each fishery for the United States fishing industry.

Scientific information: Conservation and management measures shall be
based upon the best scientific information available.

Management units: To the extent practicable, an individual stock of fish
shall be managed as a unit throughout its range, and interrelated stocks of

fish shall be managed as a unit or in close coordination.

Allocations: Conservation and management measures shall not
discriminate between residents of different states. If it becomes necessary

to allocate or assign fishing priveleges among various United States
fishermen, such allocation shall be: (1) fair and equitable to all such
fishermen; (2) reasonably calculated to promote conservation; and (3)
carried out in such a manner that no particular individual, corporation, or

other entity acquires an excessive share of such privileges.

Efficiency: Conservation and management measures shall, where
practicable, promote efficiency in the utilization of fishery resources:
except that no such measure shall have economic allocation as its sole

purpose.

Variations and contingencies: Conservation and management measures
shall take into account and allow for variations among, and contingencies

in, fisheries, fishery resources, and catches.

Costs and benefits: conservation and management measures shall, where
practicable, minimize costs and avoid unnecessary duplication.



should be established among them. . . . The objectives of each FMP provide
the context within which the Secretary will judge the consistency of an FMP’s
conservation and management measures with the national standards (emphasis
added).

We argue below that the problems that arise in fisheries management in the Gulf of
Maine, as well as in other parts of the EEZ, are due largely to incompatibilities among
national standards, as reflected in the management objectives of the relevant fishery. More
specifically, when FMP objectives are designed to meet the "fair and equitable allocation"”
provision of National Standard 4, the potential for depletion of the resource may be
heightened. This argument will become more clear in the context of the specific case of the
New England groundfish fishery, discussed in Section IV.

The most important National Standard is the first one, which refers to "overfishing."
Under the guidelines, after 1990, an objective and measurable definition of overfishing® must
be developed for any fish stock subject to a management plan. The overfishing definition
must be based on the best scientific information available.” If the relevant fish stock is
determined to be overfished, then a program must be established for rebuilding the stock.

Even in cases where it is clear that conservation objectives must override other
objectives, it is difficult to lay the blame for a feckless management plan completely at the
feet of an "unaccountable" council." In fact, it may be best to conceptualize the councils as
having "responsibilities" but no "authority" under the Magnuson Act (Rosenberg 1996). A
"needs assessment" conducted by the National Fish and Wildlife Foundation in 1990 found
that NMFS was subject to "political pressure from the fishing industry working directly or
through members of Congress" (NFWF 1990:3). Finch (1985) notes that [t]hose who
believe council decisions have not been in their favour will frequently muster Congressional
and other pressures on all levels of management in Washington, D.C., during the approval
process to make further attempts to achieve their objectives. This appears to be the marine
fisheries version of the "end-run" to Congress phenomenon (cf. Fordham 1996; Dewar
1983).

At a general level, the Magnuson Act was designed (1) to exclude foreign fishing,
thereby creating opportunities for the U.S. fishing industry, and (2) to conserve
commercially important fish species. The Act has been almost completely successful at

? "Overfishing" is defined as a "level or rate of fishing mortality that jeopardizes the long-term capacity of a
stock or stock complex to produce [maximum sustainable yield] on a continuing basis." 50 C.F.R. 602.11(c).

10 Fox (1990) has argued that, in practice, this provision and others place the burden of proof on fishery
scientists, not the fishermen, to demonstrate the adverse effects of fishing on commercial stocks.

1 The concentration of "special interests,” namely fishermen, on the Councils has recently become
something of a cause célébre for environmental public interest groups who have sought to have Council seats
reserved for the conservation community. See Fordham (1996) and WWF (1995).
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achieving the first goal, but, on a national basis, it has a mixed record with respect to the
second (Miller et al. 1990; Finch 1985). As a result, opportunities for economic
development of the U.S. fishing industry are not as great as they might have been if stocks
had been conserved. Although the Magnuson Act, as a governance institution, has clearly
failed in this respect, other policies may have contributed synergistically to the failure.
Among these are policies to subsidize the development of the U.S. fishing industry. These
policies, their purposes, and their likely effects are listed in Table III.2. With regard to the
Gulf of Maine, there has been little research to establish the relative contribution of each of
these subsidy programs to the problem of overcapacity in the groundfish fishery, although it
is believed that the accelerated depreciation provisions of the Tax Reform Act of 1980 may
have had the greatest effect (Logan, p.c., 1996).

2. U.S. Atlantic Coastal Fisheries. The Atlantic States Marine Fisheries
Commission was established in 1942 by an interstate compact, which was approved by
Congress in 1942 and again in 1950. The Commission is composed of the 15 states along
the Atlantic Seaboard and the District of Columbia.

In 1993, the federal Atlantic Coastal Fisheries Cooperative Management Act
(ACFCMA) (P.L. 103-206) redefined the authority of the Commission.? The ACFCMA
requires the Commission to prepare and adopt fishery management plans for "coastal fishery
resources.” Coastal fishery stocks are defined as those that move between or are distributed
across two or more of the Atlantic seaboard states or between one state and the EEZ. If
there is no federal plan regulating the harvest of the relevant coastal fish stocks under the
Magnuson Act, then federal regulations can be promulgated to complement the coastal
fisheries plan.” The Act provides for financial and other support for the development,
implementation, and enforcement of coastal fishery management plans.

An important aspect of coastal fishery management plans is that each state can
implement its own measures, as long as these are deemed to be in compliance with the plan.
This is called "conservation equivalency." If coastal states fail to implement and enforce
their own measures, the Secretary of Commerce can declare a moratorium on fishing the
relevant stock within the waters of the noncomplying state.

The recovery of the striped bass fishery is widely judged to be a successful
intervention into the management of a coastal fishery by the ASMFC, although it should be
recognized that there was a separate piece of legislation governing the recovery effort. The
ACFCMA is thought to have been modeled on this legislation.

NMEFS has just removed the Magnuson FMPs for lobster and bluefish, in preparation

1216 U.S.C. 5101 et seq. (1996).

13 The complementary federal regulations must be consistent with the National Standards found in the
Magnuson Act.
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Table III.2. Policies to Subsidize Fishing Industry Development
Policy Citation Purpose
Fisheries Loan 16 U.S.C. 742c; loans to commercial fishermen for financing
Fund* 50 C.F.R. 250 or refinancing costs of purchasing,

constructing, equipping, maintaining,
repairing, or operating new or used
commercial fishing vessels or gear

Fisheries Obligation

46 U.S.C. 1271 et

guarantees obligations that aid in financing or

Guarantee seq. refinancing construction, reconstruction, or

Program** reconditioning of vessels

Capital 50 C.F.R. 259 owners or lessors of vessels can make tax

Construction deductible contributions to a capital

Fund** construction fund to replace, reconstruct or
build new vessels

Saltonstall/ 15 U.S.C. 713¢c-3 | federal funding for market and product

Kennedy development

Tax exemptions 19 U.S.C. 1309 exemptions from customs duties and excise

26 U.S.C. 4221 taxes for fishing vessel supplies

Tax Reform Act accelerated depreciations schedules for capital

Training grants 16 U.S.C. 760d grants to universities and colleges to promote
the education and training of scientists,
technicians, and teachers in the field of
commercial fishing

Fishermen'’s 22 U.S.C. 1973 reimbursement to fishermen for financial

Protective Act and 1977 charges and losses sustained as the result of

seizure by a foreign country outside that
country’s territorial waters

*The Fisheries Loan Fund ceased to exist in 1986

** Part of the Merchant Marine Act




for these species to be managed under the ACFCMA (Plante 1996).

3. U.S. State Governance: The Maine Lobster Innovation. The American
lobster fishery is one of a few commercial fisheries that are very heavily concentrated in
state waters. Lobster is a basically territorial species exhibiting marked subregional
differences in life history parameters, such as rates of growth, maturation, and fecundity.
Each state has historically managed its lobster fishery independently, and attempts by federal
and state officials over the years to coordinate their lobster management policies through
informal cooperative arrangements have met with only limited success. As a whole, the
industry is heavily regulated, but the specifics vary considerably from one state to another.
The major state regulations include a licensing requirement, prohibitions against the taking of
berried (egg-bearing) females, a minimum size requirement of 3 and 1/4 inches, and gear
regulations and catch/effort reporting requirements of various types (NEFMC 1994).

To some extent, the variation in state regulatory regimes reflects a pattern of
territoriality that may be unique to lobstering and that is particularly pronounced in Maine,
which has the predominant lobster fishery on the Atlantic coast. There lobster fishing is a
livelihood and way of life that is very deeply rooted in family and local traditions.
Amendment 5 to the NEFMC’s American lobster fishery management plan devotes
considerable discussion to the existence of a "sub-local lobster culture within coastal
communities” that has developed a "highly organized, albeit informal, self-governance of the
resource by individual lobstermen" (NEFMC 1994). Territoriality over fishing waters and
acceptance into harbor-specific social units (widely referred to as "harbor gangs" among non-
lobstermen) are the key norms around which the self-governance system has coalesced.
When they are not out fishing, lobstermen from any given harbor spend a great deal of their
time talking and socializing together on the docks.

In this milieu, compliance with regulations and informal customs tends to be high, for
two main reasons. First, violations are readily detected, and the social costs of detection are
likely to be high.” Second, the closeness of the community fosters consensus about what is
good for the industry and the resource, and consensus has traditionally produced regulations
favored by lobstermen and has derailed regulatory proposals they oppose. The growth in the
number of lobster regulations in Maine in the 1980s has been linked, for example, to changes
in the lobstermen’s attitudes toward favoring limitations on entry and on numbers of traps in
order to loosen "a severe cost/price squeeze" (Acheson 1975, as described in NEFMC 1994).

“For the 10 Atlantic coastal states from Maine to Virginia combined, 73 percent of 1992 lobster landings
occurred in state territorial waters (NEFMC 1994).

15As noted by the NEFMC (1994), this generalization, while essentially valid, obscures many nuances as to the

different kinds of violations that may be tolerated at a low level in any given locale, depending primarily on the
degree to which the violator is perceived to be a longstanding and otherwise reliable member of the "gang.”
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Similarly, Maine’s unique maximum size requirement (5 inches) and v-notching program'
have been retained at the insistence of Maine lobstermen (who perceive them to be valuable
conservation measures) despite efforts within the state legislature to remove them in the
interest of greater conformity with federal and other states’ regulations.

There is little scientific evidence that Maine’s v-notching program, maximum size
limit, and other conservation measures contribute significantly to stock resilience in the face
of intensive fishing effort. Noting that similar effort and population trends tend to hold
elsewhere throughout the species’ range, fisheries scientists instead credit fundamental
population dynamics and certain life history characteristics of the species (Fogarty, pers.
comm., 1996)."

In general, a significant proportion of lobsters are landed before reaching sexual
maturity, and in Maine waters the catch is in fact dominated by recruits (Fogarty 1988).
Larval drift from offshore waters is believed to act as a compensating mechanism, in that it
provides a substantial buffer or "subsidy" of progeny to inshore stocks (Fogarty 1995;
Fogarty, pers. comm., 1996)."® Both the rate of larval survival and the rate at which
lobster molt to legal size are strongly affected by temperature, however (Fogarty 1988, 1995;
Campbell, Noakes, and Elner 1991; NEFMC 1994); and "[v]ery small changes in the
survival rate during the early life history stages can result in marked increases [or decreases]
in recruitment levels (Fogarty 1995)." Thus, an unusually cold year could well be followed
by a "precipitous" decline in landings (Fogarty, pers. comm., 1996). As one fisheries
biologist has summed it up, "The factors controlling the production rates of lobster
populations are highly dynamic, presenting important challenges for the development of
effective management strategies" (Fogarty 1995).

In June 1995, the Maine state legislature passed a bill which reflects the widespread
belief among Maine lobstermen that their system of self-governance has been a key factor in

1L obstermen voluntarily cut a notch in the tails of berried female lobsters before returning them to the water,
and the state purchases berried females from pounds and returns them to the sea after notching them. It is unlawful
in Maine to possess a v-notched lobster. All other states and NEFMC prohibit the landing of berried lobsters, but
outside of Maine the notching of berried lobsters is generally considered not worth the risk of infection it may pose.
Studies into the degree of such a risk have been inconclusive. (NEFMC 1994).

"Fogarty (1995) notes that several hypotheses have been advanced to explain recently documented increases
in lobster abundance, including: (1) reduced predation levels due to the depletion of such predators as Atlantic cod
and other groundfish, which has resulted in increased survival and recruitment; (2) reduced inter-species competition
with flatfish; (3) reduced exploitation rates in Canada as a result of enhanced enforcement of existing regulations;
(4) the comparatively recent and widespread use of escape vents, which has reduced within-trap and discard
mortality for sublegal-sized lobsters; and (5) recent increases in minimum legal size within the United States.
Fogarty also speculates that "[r]ecent improvements in water quality in coastal regions may be a factor in increased
production. "

18According to the NEFMC (1994), the scientific evidence that large areas of the lobster’s range are connected
by a common larval supply has been "equivocal.”
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maintaining the health of the Maine lobster fishery while the "over-all resource” has been
designated overfished and in need of stock rebuilding (NEFMC 1994). The legislation
required the state Commissioner of Marine Resources to establish zones along the coast as
the basis for achieving more effective management of the lobster fishery, in terms of both the
ecological characteristics of the resource and the sociocultural delineations among its
harvesters. The impetus for this action was the threat of a rush of new entrants from the
declining groundfish fishery (Watson 1996). The legislation specifies that each zone will
have a managing council composed of harvesters elected by other harvesters within the zone,
and that councils will have the authority to establish rules concerning the number of traps
fished, the number of traps on a trawl, and the days or times of day when lobster fishing
may take place within their zones.

A draft plan was developed by a working group appointed by the state commissioner
and was discussed at public meetings held in January-February 1996 at nine locations along
the length of Maine’s 4,500-mile coast. The plan calls for the establishment of five zones,
which are thought to approximate ecological differences in the lobsters and are each
sufficiently small to ensure good representation of the harvesters (approximately 1 council
representative per 100 harvesters) and a council of manageable size. The zone boundaries
will be subject to renegotiation by the five councils after the first six months of operation.

Other important features of the draft plan include a federalist approach in which a
larger Council of Councils is established to deal with interzone issues and conflicts.
Provision is also made for the creation of subzones to accommodate smaller-scale ecological
or community distinctions. (Thus, the entire system can be thought of as telescoping down
to the state level the national system of federal-state-local jurisdictions.) Voting rights are
limited to holders of Maine State Class I, II, and III lobster fishing licenses, who represent
those with the greatest stake in the fishery. To guard against the capture of a zone council
by a special interest group, a 2/3 majority is required to effect changes in rules. Harvesters
who fish in more than one zone will be required to declare a single zone in which they will
vote and will have to comply with the most restrictive rules of all the zones in which they
fish.

Concerns voiced about the draft plan at public meetings included the potential in some
zones for part-timers (those who harvest lobster 3 months or less out of the year) to
predominate among those entitled to vote, which gave rise to a proposal that the votes of
full-time lobstermen be weighted more heavily to reflect their income dependence on the
lobster fishery.” Another issue of broader concern was the question of whether potentially
conservative zone rules are really a good idea for the 6,500 holders of Maine lobster licenses
(who must comply with Maine regulations out to the 200-mile limit of the EEZ), seeing that
others can fish right on the 3-mile state limit under less restrictive rules. In this connection,
many Maine lobster fishers believe that the state limit for lobster fishing should be extended

This concern is being addressed by the creation of a sportfishing license, which is expected to absorb some
portion of the part-timers. However, the greatest reliance is being placed on the 2/3 majority vote requirement for
rules changes.
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to 12 miles or more.?

Concerns such as these make the recent withdrawal of the federal lobster management
plan especially welcome in Maine, where lobster populations extend well beyond the 3-mile
limit but only about 900 lobster fishermen from the state have been issued federal licenses.
According to the Maine Commissioner of Marine Resources, the Atlantic Council is seen as
far more receptive than the NEFMC to giving lobstermen a significant voice at the local
level and trying new concepts such as "controlled entry"* rather than closing entry entirely
for specified periods as the NEFMC had done (Plante 1996).

The Maine lobstermen’s system of self-governance may indeed result in more efficient
allocations of lobster stocks among harvesters. By institutionalizing this approach in zone
councils composed entirely of harvesters, however, the Maine state legislature appears to
assume that harvesters are the only users or owners of the resource. The state’s new system
of "community-based management" leaves consumers completely out of the picture.

The Maine State Commissioner’s working group has been revising its draft
"community-based management plan" to take account of public comment, and the emphasis
on local decision making and decentralized management has reportedly been growing
(Commercial Fisheries News, April 1996: 19A). Maine’s new lobster zone councils plan is
scheduled to go into effect on July 1, 1996, and there is already talk of extending the concept
to other inshore fisheries, such as sea urchins. The ASFMC hopes to complete its first
lobster plan by the spring of 1997 (Plante 1996).

4. Mariculture. In the U.S. exclusive economic zone (EEZ), ocean mariculture
facilities have been proposed as alternatives to traditional commercial wild harvests. Ocean
mariculture is unlikely to replace wild harvests completely as a supply of seafood, but
significant potential exists for mariculture operations to supplement existing supplies of some
seafood products (Martin 1995; OTA 1995). Moreover, mariculture presents as yet inchoate
opportunities for redeployment of labor and capital displaced from depleted wild fisheries
(EOEA 1995).

Unlike marine fisheries, ocean mariculture operations are designed to contain the
stocks being raised within specific geographic areas using nets, pens, or other technologies.
The site-specific nature of ocean mariculture operations requires "security of tenure" (limited
property rights) to designated areas of ocean space, possibly including the underlying seabed
and neritic and surface waters. Although the allocation of exclusive or proprietary rights to

2As noted by John Williamson (1996), with a 12-mile limit the range capabilities of navigational radar
commonly in use would support the effectiveness of traditional self-regulation techniques to essentially the same
degree that binoculars have supported enforcement within 3 miles of home ports.

2|Maine recently adopted a required apprenticeship program aimed at slowing entry to its lobster fishery and
enhancing its professionalism.
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ocean space will be a contentious issue, without security of tenure, the potential exists for
other uses of the ocean to impinge upon mariculture operations (cf., Posner 1986; see Table
II.1). Furthermore, the availability of investment capital for ocean mariculture operations is
likely to be extremely limited in the absence of security of tenure (Cahill 1993; Kornfeld
1993).

In the EEZ, the United States has sovereign rights over the exploitation of
commercial living resources. Historically, the United States has exercised those rights
through policies designed to manage wild, open-access fish stocks. At present, there is no
coordinated policy in the United States governing the use of the EEZ for ocean mariculture
operations (Brennan 1995). In particular, there are no specific policies providing security of
tenure.

Government officials from the regional Fishery Management Councils, the National
Marine Fisheries Service (NMFS), the U.S. Army Corps of Engineers, the Environmental
Protection Agency, and the U.S. Coast Guard (USCG), among others, are now being
contacted to approve applications or permits of various sorts for ocean mariculture
operations. But U.S. policy is not fully developed with respect to the siting of such
operations, and permitting is likely to proceed on an inefficient, ad hoc basis.

In a recent study of U.S. aquaculture policy, the U.S. National Research Council
(1992) has found that "[c]urrently no formal framework exists to govern the leasing and
development of private commercial aquaculture activities in public waters. A predictable and
orderly process for ensuring a fair return to the operator and to the public for the use of
public resources is necessary to the development of marine aquaculture." Recent efforts of
the Joint Subcommittee on Aquaculture have been directed at clarifying the permitting
process (Dastin 1996). The New England Fisheries Management Council has recently
organized an Advisory Committee to develop an open ocean aquaculture policy (Fiorelli
1996).

Several mariculture ventures are being pursued or proposed in the Gulf of Maine and
adjacent waters. These include pen-rearing of salmon off the coast of Maine and scallop and
tuna mariculture proposals just south of Cape Cod. The process of obtaining exclusive rights
to marine areas for scallop mariculture through the NEFMC has proved to be awkward, as
capture fishermen are reluctant to lose access to fishing grounds (and to reveal publicly
where those fishing grounds are). An optimal process for allocating leases to mariculture
ventures remains to be developed.

5. Canadian fisheries. Canada’s Department of Fisheries and Oceans (DFO)
was given the lead role for Canadian ocean policy development in 1977, and is responsible
for managing fish stocks within Canada’s jurisdiction. An advisory committee (Gulf of
Maine Advisory Committee, GOMAC) was established by DFO in the late 1970s as a
vehicle for discussion among fishing industry representatives, government officials, and
fisheries scientists on the management of fish stocks in the Gulf of Maine.
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Over the past two decades, the Canadian approach to fisheries governance has been
more centralized than the regional governance structure established in the United States. The
Canadian fisheries management system has relied on a combination of limited entry, vessel
licensing, total allowable catch levels (TACs) and quotas to manage stocks, in contrast to the
effort-control approach favored by NEFMC. Other contrasts arise in the relatively clean
separation of science (stock assessment) and management/allocation decisions in the Canadian
system (TACs are determined by DFO; quotas are allocated by industry), in the far more
stringent catch reporting requirements facing Canadian fishermen, and in the greater
Canadian investment in enforcement.

Unlike its deepwater Atlantic fisheries, which have been integrated into large-scale
businesses by government policy, Canada’s Gulf of Maine fisheries industry is small-scale
and atomistic, much like that of the United States (Doeringer and Terkla 1995). Canada
manages Gulf of Maine fish stocks in its territory independently from the United States; no
formal agreement exists except on enforcement of the Hague Line boundary. However,
informal cooperation (herring catch quotas, area closures) and scientific collaboration
(regional surveys carried out by both countries) have taken place. Recently, management
approaches appear to be converging with the stricter controls of Amendment 7 to the
Northeast Multispecies Fishery Management Plan (see Section IV.C), and talks on consistent
management of groundfish and herring stocks began in 1996 between NEFMC and GOMAC.

C. International Governance

International management regimes have had little direct effect on Gulf of Maine fish
stocks since the United States and Canada extended national jurisdiction over fisheries out to
200 miles in 1976/77. However, the failure of international management regimes to prevent
overfishing has contributed to present low stock levels in Canadian Atlantic waters and has
influenced the development of national fisheries management systems in both Canada and the
United States.

1. ICNAF and NAFO. The International Convention for the Northwest
Atlantic Fisheries (ICNAF) was signed by the United States, Canada, Iceland, and Great
Britain in 1949 and entered into force in 1950 (Parsons 1993). It led to the establishment in
1951 of the International Commission for the Northwest Atlantic Fisheries (ICNAF).
ICNAF's authority extended to the high seas and did not cover coastal states’ jurisdictions.

ICNAF began to regulate fisheries through mesh size controls in the 1950s and
adopted maximum sustainable yield (MSY) as its management objective. During the 1950s,
there was little concern for the stability of stocks in the northwestern Atlantic. When distant-
water fleets grew dramatically and stocks began to decline in the 1960s, ICNAF's Standing
Committee on Research and Statistics (STARCES) warned that mesh regulations were no
longer adequate to protect the stocks and began to argue for TAC quotas. Canada and the
United States attempted to convince ICNAF to adopt catch quotas in the late 1960s, but
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unanimity requirements and the need to amend the Convention to permit national allocation
of quotas delayed the imposition of workable catch quotas for most species until 1974.

ICNAF TACs were too high to prevent further stock declines (Parsons 1993), and
UNCLOS III negotiations had paved the way for extended national jurisdiction. The role of
ICNAF in the management of Gulf of Maine fish stocks ended with the extension of fisheries
management zones to 200 miles by the United States in 1976 and by Canada in 1977. In
December 1976, a special meeting of ICNAF amended the Convention to restrict the
Commission’s activities to areas outside national fisheries jurisdictions.

Discussion began in 1977 on a new convention to address the management of areas
beyond the 200 mile zones. In October 1978, the Convention on Future Multilateral
Cooperation in the Northwest Atlantic Fisheries was signed by nine nations (including
Canada but not the United States) to establish the Northwest Atlantic Fisheries Organization
(NAFO). The NAFO Convention applies to Northwest Atlantic waters, including those
within national fishery zones; its Regulatory Area lies beyond national fisheries jurisdictions.
The Convention applies to all fish resources except salmon, tuna, marlin, cetaceans, and
sedentary species on the continental shelf. NAFO began its work in 1979, concurrent with
the last meeting of ICNAF (Parsons 1993).

NAFO consists of a General Council (internal affairs and relations among
constituents), a Scientific Council (to provide scientific advice to the Fisheries Commission
and to coastal states, as requested), and a Fisheries Commission (responsible for the
management and conservation of fishery resources of the Regulatory Area). The Fisheries
Commission meets annually in September to establish TACs and national allocations for
stocks in the Regulatory Area. NAFO is of little direct importance to Gulf of Maine fish
stock management, except by virtue of scientific information provided by NAFO’s Scientific
Council.

2. The Hague Line. With the passage of MFCMA in 1976, the United States
established a 200-mile fishery conservation zone. Canada followed suit in 1977 with its own
200-mile jurisdictional claim. The maritime boundary between these zones was in dispute;
offshore mineral resources as well as fishing grounds were at issue. U.S.-Canada
agreements on the boundary and fishing, as well as joint fisheries commissions, were
negotiated and signed in the late 1970s, but opposition by New England fishermen prevented
ratification by the United States. Each country banned the other from fishing in its
undisputed waters in 1978, and fish stocks on Georges Bank have been managed separately
and independently by each country since June 1978.

In 1981, the United States and Canada agreed to submit their boundary dispute to the
International Court of Justice in the Hague. The Court decided the dispute in 1984 on the
basis of principles and rules of international law, taking into account primarily geographic
rather than biological resource factors (Herbert 1995). This Court-determined boundary is
known as the Hague Line. The Line divides Georges Bank and bisects significant spawning
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grounds of cod and haddock. It also cuts off U.S. access to the most productive scallop
grounds on the northeastern end of Georges Bank. Extensive violations of the boundary
(mainly by U.S. scallopers) were documented until completion of the 1990 Reciprocal
Enforcement Agreement between DFO and the U.S. Coast Guard.

3. Gulf of Maine Council on the Marine Environment. The Gulf of Maine
Council on the Marine Environment (GOMCME) was established in 1989 by an agreement
signed by the Governors of Maine, Massachusetts, and New Hampshire and the Premiers of
Nova Scotia and New Brunswick to "cooperatively work to achieve sustainable development
in the region, protect natural resources, and maintain the ecological balance of the Gulf. . .
." (GOMCME, n.d.). The agreement charged the new Council with development of a 10-
year Action Plan for a new Gulif of Maine Program, which was completed in 1991. Among
other things, the Action Plan specifies that GOMCME'’s goals are the promotion of research
and monitoring, reduction of marine debris, protection of habitat, management of data and
information, and production and dissemination of educational material.

The GOMCME Council consists of 15 Governors’ and Premiers’ representatives. In
addition to one non-governmental individual from each state and province, Council members
include: the Director of the Maine State Planning Office and the Commissioner of the Maine
Department of Environmental Protection; the Secretary and Assistant Secretary of the
Massachusetts Executive Office of Environmental Affairs; the Director of the New
Hampshire Office of State Planning and the Commissioner of the New Hamsphire
Department of Environmental Services; the Ministers of New Brunswick’s Department of
Environment and Department of Fisheries and Aquaculture; and the Ministers of Nova
Scotia’s Department of Environment and Department of Fisheries. Decisions of the Council
are based on the development of a "unified consensus on policies and programs affecting
their mandate" (GOMCME 1995). Although votes may be taken on specific issues, the
results are non-binding on members that oppose or abstain from the decision. The Council is
supported by a GOM Working Group consisting of one person appointed by each Council
member and one co-chair from each committee that the Council may establish as necessary fo
fulfill its mandate. As of 1995, the Council had appointed formal committees on data and
information management, environmental monitoring, marine debris reduction, and public
education and outreach.

Among governance and management institutions in the Gulf of Maine, GOMCME is
distinctive for its emphasis on maintaining an ecosystem-wide perspective on the entire Gulf
of Maine region (i.e., including the entire waterhsed out to the 200-mile EEZ limits) and for
its special attention to problems and activities of transboundary significance (Keeley 1996).
Another noteworthy feature is that GOMCME has no regulatory authority or fixed budget,
since it was created by a non-binding cooperative agreement and was designed to be
administered within existing agencies and programs. The Secretariat function rotates
annually from one host state or province to another and is supported by contributions of at
least $5,000 from each of the five partners (GOMCME 1995). While this approach avoids
the expense of establishing an entirely new organization, it has been found to undermine
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continuity and the accumulation of institutional memory (see Chircop, VanderZwaag, and
Mushkat 1995).

Approximately half of the financial support for GOMCME'’s research, monitoring,
and outreach activities comes from federal agencies, such as NOAA’s Office of Ocean and
Coastal Resources Management and the various Canadian departments that have supported a
multiyear mussel monitoring program, known as GulfWatch. During the first five years of
its existence, GOMCME’s annual budgets have fluctuated between several hundred thousand
and about one million dollars (Keeley 1996), making it difficult in some cases to plan and
execute long-term projects. Consequently, an important criterion for the Council in the
selection of its mission priorities has been the existence of opportunities for leveraging
resources and expertise by partnering with other organizations (Keeley 1996).

In 1993, GOMCME signed a Joint Statement of intent to consult and collaborate with
the Regional Association for Research on the Gulf of Maine (RARGOM) and the Gulf of
Maine Regional Marine Research Program (GOM RMRP). The RMRP was created and
funded as a demonstration project under the U.S. Regional Marine Research Act of 1990
(P.L. 101-593), which established nine such programs to set priorities for regional marine
and coastal research in support of efforts to safeguard the water quality and ecosystem health
of each region.? RARGOM, founded in 1991, is an association of institutions with active
research interests in the Gulf of Maine and its watershed. Its basic missions are to advocate
and facilitate a coherent and efficient program of regional research; to provide scientific and
technical advice and planning for federal, regional, state, and local agencies; and to serve as
a vehicle for communication among scientists and the public (GOMCME 1995). Both of
these associations have played an active role in scientific studies and meetings co-sponsored
by GOMCME, and they have spearheaded the establishment of a distributed Research and
Environmental Data and Information Management System (REDIMS) for use by scientists
and engineers, marine and environmental resource managers, and state and provincial
planners.?

The Action Plan calls for a review of progress in the Gulf of Maine Program every
two years and a reassessment of priorities and objectives every five. In 1995, the program
counted among its important accomplishments the development and broad distribution of a
watershed map intended to promote public awareness of the Guif of Maine as an ecosystem:;
the funding and implementation of "stewardship mini-grants" to support action to reduce
marine debris; substantial progress toward the construction of REDIMS; and the completion
of an inventory of point and non-point source pollutants of coastal and marine waters. Areas
where the Council saw a need for improvement included problems of continuity with the
rotating Secretariat and the very low level of involvement to date of NGOs and industry

ZThe legislation established such programs for nine coastal regions, but the Gulf of Maine program was the only
one ever to be funded. Funding for the Gulf of Maine program expires in 1996.

BREDIMS is still under development, but information on its status can be found on the World Wide Web at
http://nansen.unh.edu/redims/redims.html.
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representatives (Keeley 1996).

The Council also identified five coastal and marine habitat focal areas in which it will
concentrate its priority actions over the next several years. Among these are restoration of
shellfish beds and actions to promote the restoration of groundfish resources. Until this
decision, GOMCME had steered a course away from fisheries issues, both because they have
been a source of so much tension between the U.S. and Canada in recent years and because
of perceptions that state and provincial fisheries managers do not welcome intrusions onto
their turf (Wall, p.c., 1996). Given the Council’s emphasis on cooperation in addressing
transboundary and regional-scale problems, however, fishery resources may be a particularly
appropriate focus for efforts, albeit one that GOMCME approaches "with great
trepidation” (Keeley 19'35

D. Marine Mammals and Endangered Species

Several species occurring in or passing through the waters of the Gulf of Maine are
protected under the 1972 Marine Mammal Protection Act (MMPA) or the 1973 Endangered
Species Act (ESA) (see Appendix B). In this section, we will briefly discuss measures taken
to protect the right whale, humpback whale, and harbor porpoise, which are the species of
greatest concern (NEFMC 1996). Further specific details can be found in MMC (1996).

1. Right whales and humpback whales. Right whales were one of the first of
the great whales to be harvested by the whaling industry, and by the late nineteenth century
they were commercially extinct. In the North Atlantic the 300-350 right whales believed still
to exist are clearly threatened with extinction. The chief threats to the remaining population
are ship collisions and entanglements in fishing gear. Under provisions of the ESA, NMFS
adopted a recovery plan in 1991 and designated three areas as "critical habitat" for the right
whale, including one in Cape Cod Bay and one in the Great South Channel on Georges
Bank. Even with these protections, NMFS has not yet adopted recommendations from the
Marine Mammal Commission (MMC) concerning additional regulation of fishing activities in
these critical habitat areas to lower further the probability of entanglements and collisions.

The western North Atlantic stock of humpback whales is one of thirteen stocks
worldwide, all of which are depleted. The humpback whale was designated as endangered in
1973, but its recovery is thought to be slowed by human uses of the marine environment;
gear entanglements and, potentially, whalewatching activities are seen as the main
impediments (MMC 1996). An international cooperative scientific research project, entitled
"Years of the North Atlantic Humpback Whale," has focused on stock assessments,
physiological studies, and migration patterns since 1992.

In 1994, NMFS established a Northeast U.S. Right Whale and Humpback Whale
Recovery Plan Implementation Team (RPIT). Like its counterpart in the southeast, the
Northeast RPIT was established to coordinate government actions to conserve right and
humpback whales during their residence in the Gulf of Maine. The team is composed of 13
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members from NMFS, MMC, the New England Council, the Stellwagen Bank National
Marine Sanctuary, the U.S. Coast Guard, EPA, the Massachusetts Water Resource
Authority, the Massachusetts Port Authority (Massport), the Massachusetts Offices of Coastal
Zone Management and Nongame and Endangered Species, the New England Aquarium, the
Center for Coastal Studies, and the University of Rhode Island. The team has focused on
methods for reducing ship collisions, reducing entanglements with fishing gear, setting
research priorities, and seeking habitat protection (MMC 1996). To date the actions of the
team have been limited to commenting on proposed ocean aquaculture projects in Cape Cod
Bay.

Under an action taken pursuant to Amendment 5 to the Northeast Multispecies FMP,
the New England Council closed "Area I," which overlaps about one-third of the area
designated as critical habitat for the right whale in the Great South Channel. This closure is
used to protect spawning aggregations and juveniles of haddock. (Earlier the Council had
extended a seasonal closure in Area I to gillnets because of the proposed critical habitat
designation.) The RPIT has considered making a formal recommendation to the New
England Council to prohibit gillnets and offshore lobster gear in critical habitats during
periods of peak whale occurrence, but the team decided to wait for the implementation of
Amendment 7 to the NEFMC Multispecies Groundfish Plan (see Section IV.C). Amendment
7 provides no additional protection for right whales and humpbacks, but it does open up the
possibility of creating area closures or imposing other regulations specifically to protect
marine mammals through a framework adjustment.

2. Harbor porpoise. The harbor porpoise, a small cetacean, is distributed
throughout the Gulf of Maine, but concentrations of animals vary seasonally as they
undertake migrations from the mid-Atlantic up to Canada and back. The harbor porpoise is
susceptible to entanglement in the New England groundfish sink gillnet fishery gear.
Subsequent to the requirements for fishing observers in the 1988 amendments to the MMPA,
estimates of the incidental take of harbor porpoise were as high as 7 percent of the standing
stock, easily exceeding sustainable levels (MMC 1996). Incidental take occurs in both the
U.S. and Canadian portions of the Gulf of Maine as well as off the mid-Atlantic coast.

1994 amendments to the MMPA required marine mammal stock assessments, the
calculation of a sustainable "potential biological removal" (PBR) level, and a determination
of whether or not a marine mammal stock should be considered to be "strategic." Stocks
that are designated as strategic require the establishment of an "incidental take reduction
team" to prepare a "take reduction plan." Recent stock assessments conducted for the harbor
porpoise clearly indicate that the stocks are strategic; the best estimate of abundance was
47,200 animals, and NMFS set the PBR level at 403 animals per season. In late 1995,
NMES established a Harbor Porpoise Incidental Take Reduction Team (ITRT), and this team
must implement a Take Reduction Plan leading to bycatch levels below the PBR for harbor
porpoise by the spring of 1997. :

Studies of the location of incidental take of harbor porpoise show that take varies by
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location and season, following aggregations of harbor porpoises as they migrate. In order to
control bycatch, the New England Council implemented, through a framework adjustment to
Amendment 5, a system of time-area closures for gillnetting in the Gulf of Maine. (These
closures substituted for proposals to ratchet gillnet fishing effort down on an annual basis
until the PBR was reached.) It subsequently became clear that the closures were neither
large enough nor long enough to permit the required reductions in incidental take.*

Analysis of the usefulness of the closures became problematic when NMFS switched to a
new computer data management system in 1994 (MMC 1996); during that year, harbor
porpoise bycatch rates apparently were occurring at levels three times higher than in previous
years (NEFMC 1996).

By 1995, the New England Council had agreed to follow advice presented by the
Council’s own Harbor Porpoise Review Team (HPRT) to extend the closures temporally and
spatially, and to require the use of acoustic bycatch reduction devices in certain areas
(Jeffrey’s Ledge). In addition, the significant reductions in days-at-sea for vessels of all gear
types fishing on groundfish are expected to result in reduced harbor porpoise bycatch.
Amendment 7 now includes as an explicit objective the reduction of incidental take of harbor
porpoise to the PBR level of 403 animals by 1 April 1997.* Reductions in days-at-sea in
combination with closures are expected to achieve this objective; further restrictions through
framework adjustments can also be implemented to reach this objective (NEFMC 1996).

Beginning in 1991, an ad hoc coalition of scientists, animal rights activists, and
gillnetters, known as the "Harbor Porpoise Working Group," organized several experiments
to test the effectiveness of acoustic pingers that can be attached to gillnets to ward off harbor
porpoises.” Early experiments suffered from design flaws, but, once these were ironed out,
the later tests demonstrated successfully the effectiveness of the pingers. The HPWG was
not mandated by Congress, but arose of its own accord, albeit with the credible threat of
government intervention on the horizon (Williamson 1996).7

2 Even so, Williamson (1996) notes that many Maine gillnetters were put out of business by the time-area
closures under Amendment 5.

Z In fact, this deadline was incorporated into the 1994 MMPA amendments of section 102, which
anticipated that the harbor porpoise stocks in the Gulf of Maine would be found to be "strategic,” thereby
requiring a take reduction plan. 16 U.S.C. 1389(j)(2) (1994).

% A similar approach was derailed in California by recreational fishermen who supported a statewide gillnet
ban (Williamson 1996).

7 In 1991, NMFS was petitioned by the Sierra Club Legal Defense Fund to list the harbor porpoise as

threatened under the ESA. This petition has received the support of the Marine Mammal Commission. To
date, no decision has been made on the listing (MMC 1996).
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E. Ecosystem Management

Three major national programs concerned with marine and coastal habitat protection
and ecosystem management are the National Marine Sanctuaries Program, the National
Estuarine Research Reserve System, and the National Estuaries Program. Each program has
at least one designated site in the Gulf of Maine. Although motivated by similar concerns to
serve similar ends, the three programs are quite distinct in terms of their specific missions,
governance features, and linkages to other government programs and the public.

1. National Marine Sanctuaries Program. The National Marine Sanctuaries
(NMS) Program was established under the Marine Protection, Research, and Sanctuaries Act
(MPRSA) of 1972 for the purposes of identifying and designating areas of the marine
environment of special national significance; providing for their conservation and
management; supporting scientific research and monitoring of their resources; and enhancing
"public awareness, understanding, appreciation, and wise use of the marine environment" (16
USC 1431 Sec. a(4)). Separate regulations are promulgated for each sanctuary as it is
designated, taking into account its particular features, resources, habitat protection needs, and
appropriate uses.

Stellwagen Bank, which lies approximately 10 km north of the tip of Cape Cod in
Massachusetts Bay, was designated a National Marine Sanctuary (NMS) during
reauthorization of the MPRSA in November 1992. In addition to Stellwagen Bank itself, the
638 nm’ sanctuary includes Tillies Bank and Basin and the southern portion of Jeffreys
Ledge. It is the only NMS in the Gulf of Maine, and its designation was the culmination of a
decade-long effort by concerned citizens and environmental and research groups® to secure
environmental protection for the area, which is critical habitat for the right whale, a major
aggregation area for more than a dozen cetacean species, an important fishing area for
bluefin tuna, and a feeding area for the endangered leatherback and Atlantic ridley sea
turtles. Stellwagen Bank NMS is believed to be the site of several historic shipwrecks as
well.

The sanctuary lies entirely within U.S. federal waters, and it is administered by the
Sanctuaries and Reserves Management Division of NOAA'’s Office of Ocean and Coastal
Resource Management (OCRM). Authorizing regulations for the Stellwagen Bank NMS
provide for the protection of its cultural resources and prohibit sand and gravel mining,
discharges of materials and substances, and disturbance of the seabed, marine mammals,
marine seabirds, and sea turtles. Also, as a condition of its designation, fish are not to be
managed by the sanctuary. This circumstance has been attributed to pressure applied by the
fishing industry to block the designation,; it is also in keeping with OCRM’s position that
"[r]legulatory measures taken by fishery management agencies in the interest of maintaining a
healthy commercial fishery are generally sufficient to meet the needs of the sanctuary

ZProminent among these interests, known collectively as the Stellwagen Bank Coalition, was the Center for
Coastal Studies in Provincetown, MA, which is known especially for its cetacean population research.
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program" (OCRM 1996).”

The NMS program has very limited regulatory authority under the MPRSA and is
almost wholly dependent on other federal agencies to make regulatory decisions that protect
sanctuary resources. The 1992 MPRSA amendments established a formal "consultation
process” that gives sanctuaries standing to comment, through the Secretary of Commerce, on
how other agencies exert authority over activities occurring within sanctuary boundaries or
affecting their resources. There is no requirement for a collaborative solution, however, or
even a direct response—only that the agency in question submit in writing to the Secretary of
Commerce its reasons for not adopting whatever "reasonable and prudent” alternatives to its
proposed actions he has recommended.

For the Stellwagen Bank NMS, this circumstance has been particularly troublesome
with respect to fishery management plans developed by the New England Fishery
Management Council and approved by NMFS. Although the sanctuary may not regulate
fishing, fish are officially listed as an important sanctuary resource, and one of the
sanctuary’s conservation challenges concerns the possible alteration of benthic habitats by
mobile fishing gear such as trawls and dredges. NMFS and the sanctuary have signed a
Memorandum of Understanding that is supposed to encourage "collaboration” on such
matters, but the MOU does not make reference to any formal process of "consultation.” To
date such consultation has been sporadic at best, and recently the NEFMC claimed that it is
not required to consult with the sanctuary because this would amount to consulting with
"itself," seeing that both are under the authority of NOAA and the Secretary of Commerce.
NOAA lawyers are now reportedly debating whether there should be consultation
"regulations" instead of just "guidelines."

Another, more immediate prospect of strengthening the consultation process lies in the
recent appointment of a Stellwagen Bank Advisory Committee "to provide assistance to the
Secretary” in sanctuary management (Sec. 315 of the 1992 reauthorization). Advisory
Committee members are drawn from among federal and state managers with expertise in
natural resources management, regional FMCs, and representatives of local user groups,
conservation and other public interest organizations, scientific and educational organizations,
and other parties interested in the protection and multiple use management of sanctuary
resources. Advisory Committee meetings are required by law to be open and public and to
include on the agenda oral and written statements by other interested parties.

The NMS program’s mandate to support scientific research and monitoring of
sanctuary resources is another avenue by which Stellwagen Bank has sought to assert
influence over fishery management issues with a bearing on habitat and species conservation.
One science proposal developed in collaboration with NOAA’s National Underwater Science

®The Sanctuary program has on occasion determined that additional regulation of certain fishing methods
and gear are needed to protect sanctuary historic sites or natural resources. Such exceptions have been made at
the USS MONITOR, Key Largo, Looe Key, Gray’s Reef, Fagatele Bay, and Flower Garden Banks NMSs.
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Center would close a designated area of Stellwagen Bank to fishing for five years in order to
determine the effects of mobile fishing gear on benthic habitat quality (see Auster et al.
1995). Another would establish an "experimental fishery" for sink gillnets with pingers to
study whether such devices are indeed effective in reducing bycatch of harbor porpoise.

2. National Estuarine Research Reserve System. Scientific research and
monitoring constitute the core mission of the National Estuarine Research Reserve System
(NERRS, or Reserve System), which was established as part of the Coastal Zone
Management Act (CZMA) of 1972. The NERR research mission is supported by the
complementary objectives of long-term protection (or "stewardship") of estuarine reserve
resources and the enhancement of public awareness and understanding of the estuarine
environment (education/outreach). As of 1996, the Reserve System included 22 sites in 18
states and Puerto Rico, each representative of a distinct biogeographic region. Together
these sites (and those still to be designated) constitute a national coastal monitoring system,
which is linked by a distributed data management and exchange system.

All three of the Gulf of Maine coastal states has a designated NERR. The Waquoit
Bay site on Cape Cod® is representative of the Virginian biogeographic region, and the
NERRs in Great Bay, New Hampshire, and Wells, Maine, are representative of the Acadian
boreal region.

Like the National Marine Sanctuaries Program, the NERR System as a whole is
administered by the Sanctuaries and Reserves Division of NOAA’s Office of Ocean and
Coastal Resources Management. Whereas the sanctuaries are entirely federally owned and
administered, however, the design of the Reserve System reflects the CZMA'’s emphasis on
federal-state partnerships to achieve comprehensive environmental protection and land-use
planning and management in the U.S. coastal zone. Each site is nominated by its state and,
upon acceptance, becomes the property of the state and an administrative unit of an
appropriate state agency.*

These requirements, and the overall mission and design of the Reserve System, are
seen as establishing a built-in opportunity for collaboration among federal, state, and local
participants that itself reinforces a "holistic perspective” on estuarine habitat and resource
use. Both the federal and state governments acquire an active presence and a more familiar,
cooperative image within local communities; and state governments are compelled to learn

¥There is no clear consensus as to whether the Waquoit Bay site, located on Nantucket Sound on the southern
coast of Cape Cod, is properly included in a definition of the Gulf of Maine.

3The NERR at Wells, Maine, is an exception. When the state proved unwilling to fund the purchase and
administration of the reserve, a grassroots organization prevailed upon the legislature to designate the private, non-
profit Laudholm Trust as the Reserve Management Authority. (Wellenberger, p.c. 1996). For Waquoit Bay, the
relevant state agency is the Massachusetts Department of Environmental Management. For Great Bay, management
is the responsibility of the New Hampshire Fish and Game Department, and acquisition and development have been
carried out by the Office of State Planning.
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and adopt federal priorities and to apply the results of locally generated research in
cooperation with local governments and citizens (Gault, p.c. 1996). Among the NERR sites
in the Gulf of Maine region, examples of state involvement in the application of locally
generated research results include the revision of state septic system regulations on the basis
of nitrogen loading studies conducted at Waquoit Bay; the reopening of shellfish beds based
on monitoring data collected at Wells; and the revision of set-back regulations based on
wetlands research at Great Bay. Other NERR research and stewardship activities of
significance to fisheries resources in the Gulf of Maine region include the protection of
wetlands and other important nursery and spawning areas; salt marsh restoration; fish habitat
assessments; and reopening of fishways for trout, alewives, and eels.

On balance, the strengths of the federal-state partnership approach appear substantially
to outweigh its chief weakness, which is the increased likelihood that certain responsibilities
and opportunities will "fall through the management cracks" (Gault, p.c. 1996). On this
score, system design may be less of a culprit than chronic underfunding at the federal level.
Throughout the 1980s and early 1990s, the annual appropriation for the entire system has
been in the range of $3-4 million—a far cry from the estimated $10 million required by the
Reserve System to fulfill its mission of nationally coordinated research, resource stewardship,
and local education and outreach (Review Panel on the NERRS 1993).

3. National Estuary Program. Established in 1987 under authority of the
Clean Water Act (CWA), the National Estuary Program (NEP) shares the Reserve System’s
focus on estuarine resources and its partnership approach to their protection and
improvement. In contrast to the Reserve System, however, the emphasis in the NEP
program is on community-based decision making and action to protect and improve the
quality of the community’s own estuarine resources. In addition to representatives from
relevant government agencies (e.g., EPA and state CZM), each NEP involves local citizens,
business leaders, educators, and researchers in a collaborative decision-making process
known as "management conferences. "

Management conferences are convened over a five-year period to produce a
Comprehensive Conservation and Management Plan (CCMP) that incorporates an assessment
of the estuary’s environmental condition and develops approaches that make use of existing
management and regulatory systems for the coordinated implementation of priority mitigation
actions. (Consequently, mitigation efforts often differ from region to region and even from
state to state.) Management conferences have no regulatory authority; their role is to
develop and disseminate information, determine issues of concern, and concentrate the focus
of participating communities on appropriate remedial actions. Once a plan and funding for
action by communities are in place, the management conferences have no further role to

play.

Estuaries are selected into the program, which is administered by EPA’s Office of
Wetlands, Oceans, and Watersheds, on the basis of the sponsoring state’s potential to address
issues of significant national concern and its demonstrated commitment to taking protective
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action. Annual federal funding in recent years for the entire NEP has been in the range of
$15 million. On average, new programs receive approximately $150,000 in federal funds for
their first year of operation, with total federal planning grants to individual estuary programs
ranging between $200,000 and $300,000 annually (Imperial and Hennessey 1996). States
typically provide matching funds (e.g., 75 federal/25 state), although municipalities are
sometimes required to provide the state match for local demonstration projects (Tracey, p.c.
1996). The cost of implementing a CCMP, for which no single, stable source of funding
exists, can range as high as $1.6 billion (Imperial and Hennessey 1996).

NEPs in the Gulf of Maine region include the Massachusetts Bays (Mass Bays)
Program, the Casco Bay NEP in Maine, and the recently designated New Hamsphire
Estuaries NEP. The Mass Bays program, designated an NEP in 1990, was launched in
1988 with initial funding of $1.6 million from the Massachusetts Environmental Trust, which
was established as the result of settlement fines from a suit filed by the EPA and the City of
Quincy against the Commonwealth of Massachusetts for violations of the Clean Water Act in
Boston Harbor (Mass Bays Program 1995).” As an NEP, Mass Bays is funded by EPA and
the Massachusetts Executive Office of Environmental Affairs (EOEA) and is administered by
the state CZM Office, an agency of EOEA. One of the largest NEPs in the nation, it
involves coordinated planning and action by 49 communities in five coastal subregions. The
Mass Bays CCMP consists of 15 action plans for joint implementation by the 49
municipalities and state and federal agencies in such areas as protecting and enhancing
coastal habitat and shellfish resources; reducing and preventing oil and toxic pollution;
managing municipal wastewater, boat wastes, marina pollution, and local land use; and
protecting nitrogen-sensitive embayments.

These priorities reflect the NEP program’s emphasis on such traditional
coastal/nearshore concerns as lowering the levels of pathogens, toxics, and nutrients and
improving habitat quality in coastal and nearshore waters. Thus, other than an interagency
shellfish bed restoration program, the attention of the Mass Bays Program to fishery
resources per se has been limited to funding of a study to evaluate the relative contributions
of environmental degradation vs. over-fishing to the problems besetting the region’s fishing
industry.® Similar priorities dominate the agenda of the Casco Bay NEP, which is
administered by the Maine Department of Environmental Management.

Given the NEPs’ lack of ownership rights and regulatory authority, their successes to
date in securing local cooperation and achieving measurable improvements in water quality
have been attributed to the availability of significant levels of federal and state matching
funds for local planning and demonstration projects. The results are perhaps particularly
impressive in Massachusetts, where a strong "home rule" tradition is always a potential

3The court decision mandated a new $3.5 billion sewage treatment project, which is described in Section
H1.G.3.

The report is expected to be completed in the spring or summer of 1996.
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obstacle to the kind of integrated, regional approach that the Mass Bays program has adopted
and that the NEP essentially dictates (Tracey, p.c., 1996).

G. Other Governance Issues

Environmental quality—the presence of pollutants in water and sediments—is a
concern to fisheries management and to other uses of Gulf of Maine resources, including
recreational use. Disposal of dredge spoils, coastal water pollution, and ocean dumping play
major roles in determining environmental quality.

1. Dredging. Dredging of channels and berths for maritime commerce in
U.S. ports has become a contentious issue because of concerns over the environmental
impact of dredge spoil disposal and re-suspension of pollutants during dredging. The major
dredging project at present in the Gulf of Maine is a proposed Navigation Improvement
Project and Berth Dredging Project for Boston Harbor (BHNIP). Minor maintenance
dredging is underway in other Gulf of Maine ports, but the Boston Harbor project is the only
one involving contaminated sediments (Jackson 1996).

The U.S. Army Corps of Engineers (ACoE) is the federal agency responsible for
planning, designing, constructing, and maintaining federal navigation channels. BHNIP
improvements were first proposed in 1988 and authorized by Congress in the Water
Resources Development Act of 1990 (P.L. 101-640). Under the guidance of the New
England Division of ACoE and the Massachusetts Port Authority, work on an environmental
impact statement for BHNIP began in 1992. Apart from channel maintenance dredging,
BHNIP includes the deepening of various channel segments from 35 to 38 or 40 feet and
maintenance and improvement dredging of several berths in the Port of Boston. BHNIP
involves an estimated 1.1 million cubic yards of sediments and a total project cost of $72
million. The project is not expected to start before spring of 1998, and will take 1.5 years to
complete (Jackson 1996).

The draft environmental impact report published in 1994 drew extensive comment
from more than 60 towns near proposed disposal sites in Massachusetts Bay and from
environmental and fisheries groups (ACoE and Massport 1995). Most of these comments
concerned possible adverse impacts from disposal of contaminated sediments at five sites
within Massachusetts Bay. (In this case, spoils from maintenance dredging tend to be
contaminated, while clay and gravel from improvement dredging tend to be clean.) The final
disposal plan responded to these concerns by providing for disposal of all contaminated spoils
in cells dug beneath the channel, capped with 3 feet of clean material. Uncontaminated
spoils will be disposed of at the Massachusetts Bay Disposal Site near Stellwagen Bank.

This site is also being used for disposal of clean sediments from other Gulf of Maine
maintenance dredging projects.

Most of the contentious issues were resolved in discussions by a Massport advisory
committee that included representatives of ACoE, EPA, NMFS, the Fish and Wildlife
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Service, the U.S. Coast Guard, the Massachusetts Executive Office of Environmental
Affairs, and private environmental and fisheries groups. Remaining minor issues now focus
on re-suspension of contaminants during dredging operations and the design of a monitoring
program (Jackson 1996).

An interesting footnote to the Boston Harbor dredging plans is the diversity of opinion
about its effect on future vessel traffic in the port. Environmental groups (and
representatives of ACoE) see the channel improvement as a means of reducing the number of
commercial transits (and associated damages) through Boston Harbor and Massachusetts Bay:
a deeper channel will permit fewer, larger vessels to carry Boston’s cargo and reduce the
need for lightering operations and the use of barges (Jackson 1996). On the other hand, the
Port of Boston Economic Development Plan of the Boston Redevelopment Authority/
Economic Development and Industrial Corporation and Massport (1996) sees the dredging
project and other infrastructure improvements as a means of more than doubling the port’s
present container traffic of 90,000 containers per year.

2. Coastal water pollution. Some parts of the Gulf of Maine are
contaminated, primarily nearshore areas at urban centers (Boston, Salem, Portsmouth, Saint
John) and the mouths of industrialized rivers (Kennebec, Merrimack, Saint John). However,
there is no evidence of “system-wide degradation of marine environmental quality in the Guif
of Maine...[t]he Gulf as a whole remains relatively clean, although the deep central basins
appear to be accumulating several pollutants, including PAHs and PCBs” (GOMCME 1994).

GOMCME (1994) lists several pollutants as sources of concern in the Gulf of Maine.
Heavy metals (chromium, copper, lead) from tanneries and other early industrial activity
near the coast and rivers, as well as from contemporary sources (runoff from cars on coastal
roads), settle into sediments soon after discharge from rivers and have bioaccumulated in
nearshore fish and shellfish. DDT and DDE remain in the coastal environment from forest
spraying in New Brunswick during the 1950s and 60s; they have affected local seabird
populations and some nearshore fish (flounder), but their levels are declining.
Polychlorinated biphenyls (PCBs) persist at high levels in harbor sediments and have been
found in trace amounts elsewhere in the Gulf of Maine; they have affected some local fish
populations. Dioxin, likely originating from chlorine bleaching processes at pulp and paper
plants, has been found in fish and in lobster, leading to fish advisories for several rivers and
warnings against eating certain parts of lobsters (tomalley). Polycyclic aromatic
hydrocarbons (PAHs), byproducts of incomplete combustion of fossil fuels, are found in
sediments throughout the Gulf of Maine. Concerns have also been raised over growing
inputs of nutrients due to human sewage loads near some coastal communities (Maine), and
lead and oil runoff from car traffic on coastal roads (Waterman 1990). In recent years,
contaminant levels have been found to be declining in many nearshore areas of the Gulf of
Maine (GOMCME 199%4).

Most of the significant pollution problems in the Guif of Maine, therefore, are local
in scale. Regional dispersion of pollutants results primarily from the coastal current, which
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carries algal blooms, for example, south along the coast from their origins northeast of the
Kennebec and Androscoggin Rivers. The coastal current is part of the Gulf’s general
counterclockwise circulation, which is driven by an influx of fresh water from rivers,
primarily along the coast of Maine. Under certain environmental circumstances, this current
can carry red tide organisms well into Massachusetts Bay. Most regional-scale pollution of
the Gulf of Maine, however, is insignificant (GOMCME 1994).

Coastal pollution problems are the purview of the EPA and state environmental
protection agencies in the United States; in Canada, at least 15 federal agencies and at least
as many provincial counterparts share responsibility (Hildebrand, p.c., 1996). Legislation
such as the 1972 Clean Water Act and its amendments* and federal and state water quality
regulations address the input of pollutants to coastal waters. While some problems clearly
remain, primarily in urban harbors, water pollution in the Gulf of Maine is fairly well
understood and, to the extent it is necessary, is successfully controlled.

3. Ocean discharges. Boston Harbor has been identified as one of the most
polluted harbors on the east coast of the United States. Much of this pollution derives from
sewage discharge. To comply with a federal court order to meet standards of the Clean
Water Act, the Massachusetts Water Resources Authority (MWRA) is improving the sewage
treatment system serving the greater Boston area. A new primary treatment facility started
operating in January 1995. By 1999, secondary treatment, and an outfall tunnel that will
discharge treated sewage 9.5 miles into Massachusetts Bay, will be operational (the present
outfalls are located around the entrance to Boston Harbor). Other MWRA initiatives include
projects to reduce combined sewage overflows and decrease the amount of toxic metals and
contaminants entering the sewage system (MWRA 1995).

Early indications (based on monitoring of mussels) suggest that initial improvements
to Boston’s sewage systems have already reduced the input of organic compounds into
Boston Harbor waters (GOMCME 1994). Additional improvements, and a gradual
restoration of Boston Harbor water quality generally, are expected as system upgrades
continue (MWRA 1995). While there is some concern over possible adverse effects of
discharge from the new outfall tunnel, particularly from groups on Cape Cod (APCC 1995),
the scientific consensus seems to be that the outfall and improved treatment plants represent a
safe means of disposing of Boston area sewage (Pederson 1996).

3440 CFR 25 Sec 101(3) and 33 USC 125(e)).
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IV. Groundfish Fisheries: Story and Evaluation of Governance

A. Introduction

This section summarizes the recent history of the harvest and management of
groundfish in the Gulf of Maine. Several recent studies and accounts present this history in
extraordinary detail (Fordham 1996; Murawski 1996b; Healey and Hennessey 1996; NEFMC
1996; Doeringer and Terkla 1995; Edwards 1995; Collins 1994; CLF 1994; Holmes 1994;
Anthony 1993; NEFMC 1993; Serchuk and Wigley 1992; Mayo et al. 1992; Anthony 1990;
MOGTF 1990; Hennemuth and Rockwell 1987; Dewar 1983).'! Although some repetition of
the basic elements of the "story" will be necessary, we will not present a detailed
chronological account. Instead we will discuss the basic factors that have led to and shaped
the current situation. (See Appendix B for additional details.)

B. Interest Groups

As a preliminary matter, it is important both to identify the different interests and to
characterize their points of view.

Under section 101(a) of the Magnuson Act, "the United States claims, and will
exercise in the manner provided for in this Act, sovereign rights and exclusive management
authority over all fish, and all Continental Shelf fishery resources, within the exclusive
economic zone." By this section, the Act makes the EEZ fish stocks public resources to be
managed by the government in the U.S. public’s interest.

One might expect, therefore, that the general public is an important interest group.
However, it is difficult for the great majority of the members of the U.S. public to maintain
more than a fleeting interest in the management of EEZ fish stocks. This fact is explained
succinctly by Anderson (1986:196) with respect to fisheries regulation:

Although the whole economy will benefit from proper management, the gain
to the average noninvolved citizen is neither evident enough nor large enough
to induce his active support in the political arena.

Thus it is difficult for the general public to behave as if it has an interest, and impossible,
therefore, for it to be described as an "interest group” (Landy, p.c., 1996).

Given this general indifference, opportunities arise for special interests to influence
management in such a way that it produces results that are beneficial to their own interests.

! Earlier histories of the fishery are found in German (1987), Hennemuth and Rockwell (1987), Merriman
(1982), and Graham (1970).
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We focus on two important, clearly defined interest groups here.? The nature and scope of
their opportunities to influence fisheries management may depend upon the ways in which the
governance system permits special interests to participate in management decisions. In the
following sections, we discuss in greater depth the nature of the governance and management
systems.

Under the current rules for constituting a Fishery Management Council,
representatives from the fishing industry have been given extraordinary opportunities for
influencing management decisions. According to section 104(b), "public" appointees to a
council:

must be individuals who, by reason of their occupational or other experience,
scientific expertise, or training, are knowledgeable regarding the conservation
and management, or the commercial or recreational harvest, of the fishery
resources of the area concerned.

This requirement, coupled with the potential political benefits to a state governor from
nominating individuals from the fishing industry, have tended to favor industry appointments.
The predominance of industry appointments to the New England Council has come under
sharp criticism recently from the conservation community (Fordham 1996; WWF 1994).

Although industry representatives clearly have a majority, it is inaccurate to
characterize the fishing industry as having homogeneous interests. Instead of the "fox
guarding the henhouse," industry participation on the councils may be more like a case of
"foxes" (McCay 1992). Branson (1987:301) observes that the basis for most problems in
fisheries management is allocation disputes among "fiercely independent groups of
entrepreneurs.” McManus (1995) characterizes fishermen on the councils as advocating their
own interests strategically in order to gain a competitive advantage in relevant markets.’
Hall-Arber has shown that it is possible to differentiate fishermen by gear type, home port,
vessel size, ethnic group, fishing skill, and marketing practices (NEFMC 1996).* Fishermen
who identify with one group often blame fishermen from other groups for overfishing and
stock depletion (Hall-Arber 1993). One reason put forward for the preference that fishermen

2 Other important interest groups may include recreational fishermen, fisheries scientists, the New England
Council staff, federal agencies, and Congress. See NEFMC (1996, 1993), Hall-Arber (1993), and Dewar (1983)
for further detail.

3 Further, some fishermen may be at a disadvantage vis-a-vis other fishermen because they are not able to gain
a seat on the New England Council (Ames, p.c., 1996).

4 The "Human Environment" section to the Northeast Multispecies FMP has four full pages of the
commercial fishing industry association yellow pages (NEFMC 1996). The industry may also be differentiated
into upstream-downstream sectors. In New England both tend to be atomistic, with little vertical integration
(Doeringer and Terkla 1995).
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have for gear-based management is that the distributional impacts may not be as clear as they
are under quota-based management (Stevenson, p.c., 1996).

Another important interest group is the conservation community. Until fairly
recently, the conservation community paid little attention to fisheries management. In 1989,
the Conservation Law Foundation (CLF) began attending meetings of the New England
Council (Dorsey, p.c., 1996). The conservation community is more likely than the fishing
industry to speak with one voice, although there has never been a voting member of an
environmental organization on the New England Council to express that voice directly
(Shelley 1996). The motivations of environmental organizations in fisheries issues may be
complex in some cases, as these groups tend to be in favor of: quota-based management (but
not necessarily individual transferrable quotas, or ITQs); area closures to protect spawning
stocks, marine mammals, and fish habitat; precautionary management practices; and the
maintenance of small-scale, local fishing capacity. For example, CLF has pushed both to
reduce overcapacity in the New England groundfish fishery and to protect the fishing port
infrastructure in Gloucester against the incursions of condominium developers (Shelley 1996).

C. The Simple Story

1. Background. Many reasons have been put forward for the historical
decline and depleted status of groundfish resources in the Gulf of Maine. Among these are
destruction of fisheries habitat, the adverse effects of pollution, temperature shifts associated
with global warming, and others.” Notwithstanding these hypotheses, the scientific
community has concluded that the depletion of Gulf of Maine groundfish is unquestionably a
case of biologically and economically excessive harvesting, also known as "overfishing"
(Dow and Braasch 1996; Murawski 1996b; Anthony 1993, 1990; MOGTF 1990). Murawski
(1996b), a fisheries scientist at the New England Fisheries Science Center’s Woods Hole
Laboratory, makes the clearest case in a recent paper:

Groundfish . . . have not fared well under domestic management. Most stocks
of groundfish are at or near record low levels of abundance and are considered
recruitment overfished. The rapid increase in fishing effort during the late
1970s and early 1980s resulted in increased fishing mortality rates. Improved
juvenile survival in the 1970s and 1980s, and the expanding fishing effort
temporarily increased landings, but these levels could not be sustained.

Fishing practices during much of this period reduced the inherent resilience of
the populations by removing many of the older (breeding) fish and resulted in
the fisheries depending almost completely on the strength of the incoming
fisheries ("recruitment fisheries"). . . . In recent years, fishing mortality rates
have exceeded recruitment overfishing levels by a factor of 2 or more. . . .

5 Some fishing interests still maintain that groundfish stocks are not even depleted and that concerns about
overdepletion are based upon imprecise scientific evidence. However, these claims are themselves based upon
nonscientific methods (Stevenson, p.c., 1996).
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The recent declines in these offshore resources is attributable to persistent,
gross recruitment overfishing. Although environmental variability has had a
role in fluctuating survival rates for groundfish, declines in stock sizes and
landings could have been averted or at least mitigated if the stocks had not
been significantly recruitment overfished.

Figure IV.1 (from Murawski 1996b) displays the pattern of landings for important groundfish
stocks in the Gulf of Maine during the post World War II period, depicting the major
outlines of the "story" behind the depletion of commercially important groundfish stocks in
New England.

It is possible to identify two recent periods during which the resource has been
overfished.® The first period occurred during the early 1960s when U.S. and foreign
fishing, particularly factory trawlers from the Soviet Union, depleted the major stocks of
haddock, cod, yellowtail flounder, and other groundfish and pelagic stocks. After a partial
resurgence during a period of quota-based management in the 1970s, a second bout of
overfishing caused by a fleet’ of U.S. boats occurred during the 1980s. The cause of
overfishing during both periods was very clearly a case of the overexploitation of an open
access resource, abetted by an inability of the relevant resource "owners," namely the U.S.
public, to integrate policies, and exacerbated by major advances in fish harvesting
technologies.

The stocks that make up the New England groundfish fishery are now in a state of
"collapse." Most of the commercially important stocks have fallen below or are near falling
below the lowest estimated levels of abundance on record (NEFSC 1994a). Two localized
stocks, Gulf of Maine haddock and Georges Bank yellowtail flounder, have been declared to
be commercially extinct. The groundfish stocks are "recruitment" overfished (Murawski
1996b), meaning that they are being harvested at levels that will not permit enough new
recruits—fish old enough to reproduce—to reach an age at which their reproduction will
enable the stocks to grow larger. A useful aggregate measure of the status of the fish stocks,
spawning stock biomass (Figure IV.2), has shown steep declines since 1982 for cod,
haddock, and yellowtail flounder (from Murawski 1996b).

6 Serchuk and Wigley (1992) divide the era since 1890 into five distinct periods (1893-1914; 1915-1940;
1940-1960; 1960-1976; and 1977-present) based upon significant technological or policy shifts. We focus here
on the latter two periods. Several important stocks were overfished during earlier periods, including halibut
(1840s), haddock (1930s), and redfish (1950s). While these cases are of historical interest, there was no serious
attempt at governance of marine fisheries prior to World War II.

7 It is probably inaccurate to describe the whole of the U.S. commercial groundfishing industry as a "fleet,"
which would imply coordinated behavior. The industrial organization of the harvesting sector is atomistic and
highly competitive. Until the imposition of a moratorium on new entrants in 1994, entry into the fishery was
unimpeded and, in fact, facilitated by government support. It is precisely these characteristics that enhanced
overexploitation and resulted in stock depletion. See Doeringer and Terkla (1995) for further details on market
structure.
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In 1990, the Massachusetts Offshore Groundfish Task Force (MOGTF), a specially
convened expert panel, identified the following types of "losses" from the depletion of the
New England groundfish fishery: (1) reduced landings of groundfish; (2) reduced incomes
and employment for fishermen, processors, distributors, restaurants, and retail markets; (3)
higher prices and lower quality of fish for consumers; (4) increased reliance on imported
fish; and (5) reduced opportunities for recreational fishermen.! The MOGTF estimated the
average consumer benefits, gross income, and employment that would have resulted from the
exploitation of six groundfish stocks at their "longterm potential level” (MOGTF 1990).°
The results of these estimates are presented in Figure IV.3. The estimates for "lost" gross
income ($349 million) are the direct economic impacts in harvesting, processing, distribution,
food service, and retail market sectors. The estimates for lost consumer benefits ($41
million) are based upon demand models for each stock; these estimates may be biased
upwards because they do not account for the potential displacement of imported fish in the
relevant markets.

Edwards and Murawski (1993) estimate that the opportunity costs associated with the
current management of the New England groundfish are about $139 million annually.®
These estimates are not directly comparable to the MOGTF estimates because they focus on
net economic benefits (not gross economic impacts), on the upstream harvesting sector only,
and only on the three main groundfish stocks (cod, haddock, and yellowtail flounder).
Further, Edwards and Murawski consider the dynamic maximum "economic" yield (not the
"biological" maximum sustainable yield). These authors calculate that, after a presumed ten-
year recovery period for groundfish stocks, the discounted net economic value over a thirty-
year horizon for an optimally managed fishery would be approximately $2 billion. Roughly
50 percent of that potential value would be attributed to cod, haddock, and yellowtail.
Decades of overfishing have resulted in the loss of billions of dollars to the New England

8 Note that increased reliance on imported fish is not necessarily a "loss" unless it involves either lower-
quality or higher-priced fish, or both. Further, the potential for losses in the downstream sectors may be
limited. Doeringer and Terkla (1995) explain that, in the short run, the processing sector easily switched from
New England groundfish to imports. In the long run, processors specializing in fresh product may be affected
adversely.

° The "longterm potential level" was based upon estimated maximum sustainable yield (MSY) for cod,
haddock, yellowtail, and redfish, using a correction term for bycatch. The levels for two other species,
American plaice and witch flounder, were based on estimated long-term average landings (MOGTF 1990,
Appendix).

10 Using an aggregate dynamic bioeconomic stock production framework, Edwards and Murawski (1993)
estimate that the annual net economic benefits from the socially optimal level of groundfish harvest would be
approximately $149 million each year. Current net economic benefits are on the order of $10 million per year.
The authors consider that their estimate of potential net economic value may be conservative because of
uncertainty about the amount of discards, difficulties in modelling changing biological community structure, the
potential differentiation of markets by fish size, likely savings from the removal of inefficient regulation, and
the existence of highliner rents that were not modeled.
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economy.

2. OQOscillating management systems. Since World War II, the Gulf of Maine
fishery has been "governed" by two distinct institutions: the International Commission for
North Atlantic Fisheries ICNAF) from 1951 to 1976 and the Magnuson Act from 1976 to
present. Until recently (1994), the fishery has been "open access," meaning that, subject to
certain requirements, vessels could enter (and exit) the fishery at will. Prior to the
Magnuson Act, the fishery was open to vessels of any nation. Upon passage of the
Magnuson Act, the fishery was still open access, albeit restricted to U.S. boats.

Since 1951, the management system has oscillated between input and output
controls." Table IV.1 summarizes some important aspects of the northeast multispecies
fishery management plans under the Magnuson Act since 1977. Input controls include gear
restrictions, such as minimum mesh size in trawl nets, or the prohibition of certain
technologies, such as "pair trawling.” Output controls, such as a total allowable catch
(TAC), limit the amount of fish that can be harvested. During the early years of ICNAF,
minimum mesh size was the preferred management method. Beginning in 1971, a TAC was
set on the primary groundfish species, and, by 1974, ICNAF member nations had agreed to
divvy up the quota for each stock among themselves (Hennemuth and Rockwell 1987). The
method of individual stock quotas was incorporated into the first groundfish fishery
management plan under the Magnuson Act in 1977. By 1982, the quota-based management
system had been eliminated and replaced by a system of input controls: minimum mesh sizes
and minimum fish sizes. In 1994, the fishery was closed to new entrants through the
imposition of a moratorium, and fishing effort was further restricted by limiting the number
of "days at sea." An amendment to the New England Multispecies FMP, approved in May
1996, incorporates both input and output controls. Minimum mesh and fish sizes and limits
on "days at sea" have been retained, and target TACs have been set. If a TAC is exceeded
in any season, further restrictions on fishing effort may need to be implemented through a
framework adjustment process for the next season (NEFMC 1996).

Explanations for the oscillation between gear- and quota-based management systems
are fairly clear in the Gulf of Maine. ICNAF’s initial 4.5" minimum mesh size for haddock,
implemented in 1951, corresponded to the "cull curve" used by fishermen to discard
nonmarketable juvenile haddock (Hennemuth and Rockwell 1987). As a result, the
restriction was readily adopted by the industry because it lowered the cost of discarding.
Later, individual nation quotas were adopted only after the haddock stock had collapsed when
pulse-fished by the Soviet trawler fleet in the 1960s using small (40mm) mesh nets. The
quota-based system adopted initially under the Magnuson Act led initially to "derby"
behavior in the fishery, causing the fishery to be closed down earlier and earlier as vessels

! This discussion simplifies the description of the management system, which in its detail is extraordinarily
complex. Temporal and spatial closures, similar in effect to quotas in many respects, limits on days at sea,
minimum fish sizes, and haddock bycatch quotas (possession limits) are also utilized. See NEFMC (1996) for
the latest version of the management plan.
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Table IV.1. ltispecies Fishery M n 1976-1

Year | Plan Regime Comment
1977 | First groundfish FMP | individual species quotas substantial entry;
(developed by NMFS)- derby behavior
individual vessel trip limits mislabelling and
misreporting; minimal
monitoring; data
unreliable as a result;
frequent closures,
reopenings
1982 | Interim groundfish minimum fish sizes; mesh size | "open fishing"; small-
plan restrictions; closed haddock mesh fishing for
spawning areas certain spp. allowed;
numerical measure of
OY abandoned;
operational QY =
amount harvested
1986 | Northeast 20% maximum spawning NMES conditional
multispecies FMP potential as a goal; minimum approval; concerns re:
fish sizes; mesh size overfishing; disconnect
restrictions; closed haddock between MSP and
spawning areas management measures
1987 | Amendment 1 decreased area for small mesh | good cod, YTF year
silver hake; tightened mesh classes; fished out by
restrictions for yellowtail 1992
1989 | Amendment 2 more stringent minimum fish
sizes; mesh size restrictions;
closed haddock spawning
areas
Amendment 3 "flexible area action system" not seen as effective
1991 | Amendment 4 more stringent minimum fish
sizes; mesh size restrictions;
closed haddock spawning
areas
1994 | Amendment 5 moratorium on new entrants; response to CLF
days at sea (DAS) program; consent decree
minimum fish sizes; mesh size
restrictions; closed haddock
spawning areas
Amendment 6 NMES initiated; S001b NMES added
haddock possession limit protection for haddock
1996 | Amendment 7 target quotas; more stringent new SAW results

| DAS; minimum fish sizes; |

mesh size restrictions; closed
haddock spawning areas

| forced this
amendment; NMFS
instituted major

e

closures in late 94-95




entered the open access fishery (Kellogg 1989). When the system was modified to limit the
catch on individual fishing trips, it became difficult to monitor landings; and many landings
were mislabelled (Sutinen et al. 1987). Many fishermen perceived the individual vessel
allocations as unfair because they were not based on individual vessel characteristics. At the
same time, stocks began to recover in the late 1970s, arguably due to the quotas (Anthony
1990). As a result, there was considerable industry support for a return to the gear-based
system of regulation, which was adopted in the Interim Groundfish Plan in 1982.” As in
the case of the haddock stocks in the 1960s, a decade of open access resulted in severe
depletion of several stocks. Amendment 7, just adopted in May 1996, now includes target
TACs, representing the beginning of the next cycle.

3. Technological innovation. The fishing industry is technologically
progressive, in part due to the open access nature of the resource. Under certain forms of
regulation, however, the diffusion of new fishing technologies can occur at an inefficiently
fast rate because of open access (Anderson 1977). In such circumstances, old but still
marginally productive equipment is abandoned too rapidly, with potentially adverse effects on
the fish stocks. Although technological invention and diffusion is beneficial, in terms of
reducing the costs of fishing effort, problems can arise through the expansion of capacity
even if the number of vessels is held constant. A summary measure of technological change
in a fishery is a parameter known as "catchability.” Catchability is a measure of the
efficiency of a particular fishing technology in turning inputs (fishing effort and stocks) into
an output (harvest of fish). Roy and Gates (1991) have estimated catchability to increase at a
rate of 1.5% per year in the New England otter trawl fleet. Edwards and Murawski (1993)
approximate technological change at a slightly higher rate of 2% per year in the same fleet.

In the Gulf of Maine, some of the most striking stock collapses since the turn of the
century have been attributed to technological innovations (Serchuk and Wigley 1992).” The
combination of the otter trawl (in wide use by the 1930s), the diesel engine (1930s), and the
development of refrigeration, filleting, and canning (1920s) led to the great haddock stock
collapse in the early 1930s. Likewise the development of factory ships (1960s) led to the
haddock collapse of that period. Other important technological advances include the steam
engine (1906), stern trawling, propeller designs, fish sticks and portion meals (1950s),
synthetic nets, fishfinders (1970s), and electronic navigation (1980s).

4. Assistance programs. Most experts believe that the several fishery subsidy

12 Anderson (1986) notes that fishermen tend to favor regulations, such as gear restrictions, that do not
restrict effort, but arguably may protect fish stocks. Quotas restrict effort because, once the quota is reached,
the fishery must shut down.

13 Edwards (1995) and Smith (1997) discuss the qualitative effects of technological advances in the fishing
industries of the Gulf of Maine. A detailed history of technological advances and their impacts is chronicled in
the fishing industry trade press but has not been adequately surveyed to date (Murawski, p.c., 1996; Edwards,
p.c., 1996). We have found no other studies that have examined the specific contribution of advancing
technology to the development of overcapacity in the Gulf of Maine groundfish fishery.
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programs offered by the federal government (Table III.2) contributed to overcapacity in the
Gulf of Maine groundfish fishery, but there has been no research to estimate either the total
contribution of all subsidy programs or the relative contribution of each program to the
development of overcapacity. Dewar (1983) surveys some of the post-war subsidy programs,
providing an intriguing account of the industry’s political influence in the U.S. Congress.

Some of the more important subsidy and assistance programs include the public
improvement of port and harbor facilities at the local level and the federal fishing vessel
obligation guarantees (FVOGs), capital construction funds (CCFs), gear damage
compensation funds, and fuel subsidies. Doeringer and Terkla (1995) report that FVOGs
may have been important during the 1970s, but their use is now limited to boats or
processing plants focusing on underdeveloped fisheries. The use of CCFs, which involve
interest-free loans for the construction, reconstruction, or acquisition of boats, has dwindled
to only 84 boats in 1994. A recent internal NMFS study reportedly shows that the impact of
CCFs and FVOGs within the last five years has been minimal (Rosenberg, p.c., 1996).

Over the years, the industry has been somewhat successful in obtaining capital
assistance and other forms of protection, such as the Nicholson Act, which prohibits foreign
fishermen from landing fish in U.S. ports (Doeringer and Terkla 1995). However, many
industry observers feel that the accelerated depreciation provisions of the Tax Reform Act of
1980, which were not directed specifically at the fishing industry, may have had the greatest
effect (Rosenberg, p.c., 1996). These provisions were modified in 1986. In 1992, the
Fisheries Reinvestment Act made available small amounts of money for the development of
underutilized fisheries.

More recently, government assistance programs have been more along the lines of
social welfare programs. In March 1994, the Commerce Department announced a package
of "emergency assistance" funds from several federal agencies, including the Departments of
Labor and of Housing and Urban Development and the Small Business Administration,
totalling about $30 million (Hamilton et al. 1995; Smullen 1994). This assistance took the
form of loan restructuring, community planning grants, job counseling and retraining, and
grants to individual fishermen. An additional $25 million in "disaster assistance" was
announced by the Commerce Department in 1995 to extend an experimental Fishing Capacity
Reduction Demonstration Program to retire permits and boats permanently from the New
England groundfish fishery (Hamilton et al. 1995).

5. Closures. Upon enactment of the Magnuson Act, the U.S. fishery
conservation zone off New England represented a vast area for a U.S. fishing fleet that was
composed predominantly of small, aged vessels that focused mainly on nearshore fishing.
Under open access conditions, the FCZ provided a huge incentive for boats to enter a fishery
that had been the province of foreign fleets. However, as the fleet began to expand,
encouraged by federal assistance programs and the promise of rents, the area to be exploited
began to shrink.
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The Hague Line, established in 1984 in settlement of a U.S.-Canada boundary
dispute, has drawn an extensive commentary (Springer 1995), but it is unusual only in the
limited sense that it was the first decision to draw a boundary between exclusive economic
zones as well as continental shelves. The boundary allocates the tip of the highly productive
Georges Bank to Canada. It cuts across single stocks of scallops, haddock, cod, and pollock
(Figure IV .4), raising the potential for transboundary management problems.“ An
important effect of the boundary was to concentrate trawlers from the U.S fleet into a
reduced U.S. fishery region, thereby placing increased pressure on groundfish stocks located
in the smaller area (Fordham 1996; Stevenson, p.c., 1996). Also, closure of the redfish
fishery in the deep basins of the Gulf of Maine in the 1980s resulted in redfish vessels
redirecting effort on groundfish (Stevenson, p.c., 1996).

Under the Interim Plan and in subsequent plans, area closures for important spawning
grounds and juvenile habitats, especially for haddock, have been closed. Although these
closures serve to further reduce areas available for groundfishing, concentrating effort in
open areas, limited evidence suggests that these closures contribute to the rebuilding of
stocks. A "flexible area action system" was adopted under Amendment 3 in 1989 to protect
spawning and juvenile aggregations through expedited area closures. However, possibly due
to the New England Council’s inability to act quickly to implement management measures,
the system has never been used.

6. Noncompliance. Another factor contributing to overexploitation is
noncompliance with fisheries management regulations. Because compliance with regulations
is costly, and because monitoring and enforcement of fishing vessels is incomplete,
noncompliance can be a significant problem. Hennemuth and Rockwell (1987) note that
enforcement was difficult under the ICNAF regime, particularly with respect to the gear-
based restrictions. Foreign fishing vessels were permitted to carry nets with small meshes
on-board for specialized fisheries. It was difficult to determine whether or not the smail
mesh nets were used in the large mesh fisheries.

One of the primary reasons for the switch from a quota-based system to a gear-based
system under the Magnuson Act regime was the widespread abuse of the individual vessel
quotas. At that time, it was impossible for NMFS to monitor daily landings from all vessels.
It was often the case that catches were mislabelled, landed illegally, and fishing locations
were misreported (NEFMC 1994). Those fishermen who were compliant were put at a
competitive disadvantage; those who were noncompliant earned rents and expanded their
fishing capacity (NEFMC 1996). Further, NMFS and the U.S. Coast Guard lacked the
budgetary resources to effectively monitor and enforce catches and landings.

Studies by Sutinen et al. (1990, 1989) examined compliance and enforcement during
the period when the switch to a gear-based management system was discussed and

14 Interestingly, the World Court disregarded arguments in favor of drawing the boundary so as to maintain
the continuity of stocks on the tip of Georges Bank.
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implemented (1981-1988). They found noncompliance to be both extensive and increasing
over time (Figure IV.5)." In particular, Georges Bank, perhaps because of its remoteness,
had the highest noncompliance rates. The specific reasons for noncompliance included (1)
price effects (as stocks fell, prices increased, providing financial incentives for
noncompliance); (2) imitation of successful noncompliers; (3) weak penalties (often penalties
were treated as a normal business cost); and (4) enforcement difficulties (the Coast Guard
reported that mesh size violations were virtually unenforceable).

7. Determining "overfishing." As required by National Standard 1 in the
Magnuson Act, conservation and management measures shall prevent overfishing.
Regrettably, the Act does not define the term overfishing (McManus 1995). An early
version of the Northeast Multispecies FMP, which was implemented in 1986, identified
percentages of "maximum spawning potential" (MSP) as targets to ensure that enough of the
recruits to each stock remained unharvested to allow stocks to regenerate themselves. '
However, fishing effort under the gear-based management system was incapable of achieving
these targets (Dorsey 1994).

Due to a NOAA fishery management study in 1986 (the "Calio Report"), the 602
guidelines were revised in 1989 to mandate the councils to specify in each FMP overfishing
definitions for the relevant stocks and to develop programs for rebuilding the stocks.” In
1989, the New England Council adopted the percentage MSP targets as their definition of
overfishing and began discussions on a new plan amendment to reduce effort so that the
stocks could be rebuilt. As explained by Dorsey (1994), the New England Council was slow
to develop a rebuilding program. Most important, industry council members could not agree
that stocks needed to be rebuilt because of good year classes of cod and yellowtail in the late
1980s, mistrust of the results of fisheries science, and a general aversion to additional
regulations. An important issue was the absence of any deadline in either the 602 guidelines
or in the Northeast Multispecies FMP that would force the Council to act.

In 1984 the Conservation Law Foundation, a regional environmental public interest
group, filed a lawsuit to force the New England Council to adopt an Amendment 5 to the
FMP incorporating a fishing mortality reduction of 50 percent over five years to rebuild the
groundfish stocks. Notably, the Council could not be sued directly, so CLF sued NMFS,
arguing that the Magnuson Act imposed a duty on the Secretary of Commerce to ensure that

15 Interpretation of this result is qualified by the fact that investigative effort increased during later periods,
which tended to bias the trend upward, and the probability of detection declined, which tended to bias the trend
downward. Although these two factors pull the series in opposite directions, it is not clear that the effects are
equal in magnitude.

16 An unfished stock has a MSP of 100%; targets of 20% MSP for cod and 30% MPS for haddock were set
to define overfishing.

17 Although the 602 guidelines use the term "must,” suggesting that the definition and rebuilding program
guidelines are mandatory, the Magnuson Act itself specifies that the 602 guidelines are merely "advisory."
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FMPs meet the national standards.'® The suit resulted in a "consent decree” with deadlines
as the central feature. In the event that the Council failed to act, NMFS would be forced
through the provisions of the consent decree to promulgate a Secretarial Amendment to force
fishing mortality reductions. Although the Council missed the deadline once, by 1994
Amendment 5 had been implemented.

The current Amendment 7 incorporates its own deadlines in the framework adjustment
process to ensure that target TACs will be met eventually (NEFMC 1996). Even with these
FMP deadlines, both the conservation community and NMFS have argued for incorporating
deadlines into the 602 guidelines to force the New England Council to become more
accountable (Rosenberg 1996; Dorsey 1994).

8. Scientific inputs. Scientific information on the status of U.S. fish stocks in the
Gulf of Maine is provided primarily by fisheries scientists based at the Woods Hole
Laboratory of the Northeast Fisheries Science Center. The history of this laboratory goes
back 125 years, to when Spencer F. Baird, Assistant Secretary of the Smithsonian, was
appointed the first U.S. Fish Commissioner. Baird personally interviewed members of the
fishing industry to investigate declines in southern New England fisheries (Hobart 1995).
The current stock assessment process has its roots in the scientific investigations initiated
under ICNAF; in general, the northwest Atlantic fisheries, including the Gulf of Maine, are
thought to have the best data and the best scientific capabilities for assessing the data of any
in the world.

Data on the status of fish stocks is collected from research surveys, from landings
data collected by port agents, and through a limited on-board observer program. Fisheries
scientists employ methods developed to estimate the number of fish in each stock and their
age structure. Estimates of fishing mortality are developed and compared to "optimal”
fishing mortality rates. The methods and results are peer reviewed in annual stock
assessment workshops (SAWs) by stock assessment review committees (SARCs). The peer-
reviewed results are available to the public and are provided to the New England Council for
use in its management deliberations.

Some members of the commercial fishing industry have been critical of the pace at
which the stock assessment process proceeds. As a rule, due to budgetary constraints, stock
assessments are not conducted on an annual basis for each stock (NRC 1994). For example,
the stock assessment for the Georges Bank cod stock was last performed in 1994, using data
from 1993 (NEFSC 1994b). This analysis was used to set the target TAC for the Georges
Bank cod stock under Amendment 7, implemented in May 1996.

Fishermen have claimed, on the basis of first-hand observations, that there is evidence
that groundfish stocks have rebounded (Stevenson, p.c., 1996; Hall-Arber 1993). However,

'8 Most experts agree that this was a "friendly” suit, agreed to by both parties in order to force an otherwise
unaccountable Council to take action (Stevenson, p.c., 1996).
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the NEFSC has been reporting evidence of stock depletion in the New England groundfish
fishery since the early 1980s (Murawski, p.c., 1996a). Because there has been no evidence
of stock recovery in the last decade, using the best scientific methods and employing data
from multiple sources, it seems unlikely that the industry argument has much merit.

The Magnuson Act authorized each of the Fishery Management Councils to establish
a Scientific and Statistical Committee (S&S Committee). Although an S&S Committee was
established by the New England Council early in its history, it soon became clear that the
NEFSC peer-reviewed stock assessment process provided the necessary objective scientific
inputs. Except for an ad hoc convening of the panel to investigate studies of the effects of
fishing on the relatively good year classes of cod in the late 1980s, the S&S Committee has
not been utilized (Haring, p.c., 1996).

One must wonder at the effectiveness of a process that has permitted continzed
overfishing even in light of virtually incontrovertible scientific evidence of its adverse effects
on fish stocks. A criticism, nationwide, of the process is that fisheries scientists are forced
to bear the burden of proof of demonstrating depletion effects (Fox 1990).” In the face of
uncertainties limiting precise predictions of the effects of fishing on stock sizes, this may be
a difficult burden to bear. A further complicating factor may be the difficulty that many
fishermen have in understanding the stock assessment methodology (Hall-Arber 1993).

9. Habitat protection. Research has begun to demonstrate the adverse effects
on habitat of fishing with certain technologies, especially otter trawls (Watling et al. 1996;
Dow and Braasch 1996; Langton 1994). In particular, trawl and dredge gear can modify
seafloor habitat in ways that slow the potential recovery of depleted groundfish stocks. Some
scientists have begun to argue that habitat modification may have a greater adverse effect
than overfishing on the ability of groundfish stocks to rebuild (Langton et al. 1996).
However, without question, the cause of the current groundfish collapse can be attributed to
“persistent, gross recruitment overfishing" (Murawski 1996b). Regardless of any debate
about causation, the only remedy available to allow stocks to rebuild is the reduction of
fishing effort (Holmes 1994). Restrictions on the nature of the gear in use (e.g., limitations
on dragging) or the location of fishing may also be important.

9 1t is clear that improvements are needed in stock assessment models to incorporate fully biological
interactions among species, other environmental effects, and the size and effects of bycatch and discards of
target species (NRC 1994).
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V. Evaluation

A. Decision Criteria for Successful Governance

In this section, we examine the success of the existing system of governance in the
Gulf of Maine. We evaluate some of the more important governance institutions using
"decision criteria" developed by the MAGAM Committee (Eichbaum 1996).! Where
feasible, our focus is on decisionmaking institutions, including the New England Council, the
Gulf of Maine Council on the Marine Environment, and other councils, committees, or
teams. We discuss briefly the extent to which the most significant criteria are achieved by
these institutions in the Gulf of Maine, and conclude with a summary evaluation of marine
resource governance in the Gulf.

For our evaluation, we have generalized the decision criteria into two overarching
criteria, as follows:

® Economic and scientific soundness. This criterion includes the following MAGAM
decision criteria: improved economic efficiency; fair procedures and results;
technologically achievable outcomes; scientific validity; timeliness; adaptive;
sustainable development; and long-term commitment. This criterion incorporates
notions of the separation of efficiency (science) from fair allocation (politics), the
adoption of timely, adaptable decision mechanisms, and appropriate enforcement.

® Appropriate scale and scope. Appropriate scale and scope and linkages to related
governance institutions include the following MAGAM decision criteria: regional
ecosystems concepts; terrestrial connectivity; integrated.

While the criterion of "economic and scientific soundness" is straightforward,
"appropriate scale and scope” warrants a brief discussion here. In general, ecosystem
boundaries do not coincide with political boundaries. If a governance system is constrained
by political boundaries that lie partially or wholly within an ecosystem, the possibility exists
that management actions dealing with a subset of the ecosystem’s resources may impose
external costs on those who use or value resources beyond the pale. Advocates of "regional”
(rather than local) "ecosystem" (rather than individual resource) management argue for
integrated management on a large geographic scale and across a wide range of resources
(see, among others, Cicin-Sain 1993 and Knecht 1994). Optimal management requires
identification of the appropriate scale and scope—which is not always the entire region (i.e.,
the Gulf of Maine) and not always all ecosystem resources jointly.

Both scale and scope must be appropriate to the circumstances if management is to be
effective/efficient. For example, managing one half of a regional fish stock separately from

! Definitions for each of the MAGAM decision criteria are contained in the full Committee report.
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the other half because of a geographic boundary could lead to ineffective outcomes (scale too
small). Managing scallops on southwestern Georges Bank jointly with scallops on Browns
Bank, on the other hand, is unnecessarily complex (inefficient) because the two stocks are,
for practical purposes, not connected (and not fished by the same vessels). Similar
considerations apply in determining the appropriate scope. If two fish stocks are linked
biologically (predator/prey), managing each separately can lead to ineffective outcomes. On
the other hand, it is not necessary (inefficient) to manage estuarine water quality jointly with
haddock spawning grounds, because haddock spawning takes place offshore. Application of
this decision criterion requires a careful delineation of political and ecosystem boundaries.

B. Comparative Evaluation of Governance Institutions

We preface the following comparative evaluation with the caveat that any such
comparison is made problematic by the diversity of institutional characteristics (scale, scope,
impact, duration). We indicate some of these distinctions below.

In particular, our evaluation includes a brief assessment of each institution’s "impact”
as a summary measure of the institution’s ability to make a significant difference to the
management of marine resources and its economic, social, and/or ecological consequences
for the Gulf of Maine region as a whole. Impact also takes into account the extent to which
a governance mechanism has in fact been implemented. Given this definition, an institution
can, in principle, score high on most or all of the 11 decision criteria and still not have much
regional impact because of inadequate funding or more deliberate (and possibly appropriate)
limitations on the scale or scope of its charter.

1. New England Fisheries Management ncil FMC). Governance and
management activities by the New England Council have had a significant impact on fisheries
resources in the Gulf of Maine for the past twenty years, and a notable impact on the
region’s fishery-based economic sector. The NEFMC record of governance is poor on _
economic and scientific soundness and better on appropriate scale and scope (though some
concern exists over disjoint management of transboundary stocks between the United States
and Canada). In particular, NEFMC governance has failed to improve economic efficiency,
to base decisions on scientifically valid information, to make timely and integrated
management decisions, and to achieve sustainable development of fisheries resources.
Regrettably, the New England Council’s long-term commitment to address the fisheries
resource and its ability to target technologically achievable outcomes have been its only
strong suits among the MAGAM decision criteria.

Marine Fisheri mmission (ASMFC). The ASMFC has
had a moderate impact on the management of coastal fisheries and their economic effects in
(and beyond) the Guif of Maine for 54 years. Its economic and scientific soundness has been
mixed; the restoration of the striped bass fishery is its most well-known success.
Management of individual stocks at the state level allows for appropriate scale and scope
within a framework of consistency with the Commission’s regional management plan.
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Although it has not done much to improve economic efficiency or use an integrated
approach, the ASMFC'’s record is good on most other MAGAM decision criteria.

3. Harbor Porpoise Working Group/Incidental Take Reduction Team
(HPWG/TTRT). The HPWG/ITRT has had significant impact on incidental take of harbor

porpoise in the Gulf of Maine over the past five years, though its impact on the region’s
economy has been limited. Both scale and scope and the soundness of economic and
scientific decisions have been appropriate. The chief success of HPWG/ITRT has been
achieving consensus for the use of acoustic pingers that keep harbor porpoise away from
gillnets. HPWG/ITRT earns high marks for technologically achievable outcomes, scientific
validity, and sustainable development; but it falls short on timeliness, integration, and
adaptiveness.

4. Northeast U.S. Right Whal Humpback Whale R
Implementation Team (RPIT). The Whale Recovery Plan Team has been active for only two
years; it has had a modest impact on right and humpback whale stock protection in the Gulf
of Maine, and a negligible impact on the region’s economy. Scale and scope appear to be
appropriate; soundness of economic and scientific bases for decisions remains to be seen, as
RPIT has done little of substance to date. RPIT has strongly embraced regional ecosystem
and sustainable development concepts, but has not always targeted technologically achievable
outcomes or used an integrated approach.

5. State Lobster Governance Mechanism, Maine. The new Maine lobster
governance scheme is expected to have a moderate impact on Maine lobster resources. The
scale and scope of this governance mechanism seem appropriate to the resource, but
questions remain about scientific and economic soundness. In particular, the mechanism
does not explicitly take into account scientific understanding of lobster population dynamics.
Further, the lobstermen’s self-governance can be expected to promote the economic well-
being of Maine lobstermen more readily than that of U.S. citizens and consumers, who
ultimately "own" the resource and in whose interest it ought to be managed. While it is
unlikely, therefore, that the scheme will improve economic efficiency, and while its ability to
eliminate over-exploitation remains in question, the Maine state lobster governance
mechanism seems to meet most other MAGAM criteria fairly well.

, 6. Gulf of Maine Council on the Marine Environment (GOMCME). The
Gulf of Maine Council has been active in non-fisheries policy coordination in the Gulf of

Maine for eight years; it has had little direct impact on the management of marine resources
or on the region’s economy. Economic and scientific soundness are difficult to judge, since
GOMCME does not manage directly. Scale and scope are broad, which is appropriate for
policy coordination but excessive, for example, for pollution remediation efforts. GOMCME
meets most of the MAGAM decision criteria, though its continuity and long-term
commitment are in doubt, inasmuch as has no regulatory authority or fixed budget. It is the
clearest example of a regional ecosystem-based governance organization in the Gulf of
Maine, and the only institution comparable in geographic coverage to NEFMC. The
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Council’s achievements in improving economic efficiency, and timeliness and integration of
management, are at best moderate.

Internation nvention for Northwest Atlantic Fisheri NAF).
ICNAF was active for 28 years in the management of northwestern Atlantic fish stocks and
had but little impact on Gulf of Maine fish stock management. Its scale and scope were
reasonable, but sound economic and scientific management proved elusive. Despite
producing valuable stock assessment data, ICNAF did not reduce TAC quotas adequately to
prevent stock collapses. It failed to improve economic efficiency, make timely decisions, or
use integrated and sustainable approaches to management. On the other hand, ICNAF
incorporated regional ecosystem concepts and contributed to the advancement of fisheries
science.

8. Northwest Atlantic Fisheries Organization (NAFQ). NAFO has replaced

ICNAF for the past 18 years, with somewhat greater impact on fisheries resources in the
northwestern Atlantic but little impact in the Gulf of Maine. Its contribution to Guif of
Maine marine resource management lies in the scientific information it provides about fish
stocks in adjacent Atlantic waters. While NAFO, too, receives low marks for integration
and sustainable development, it has done somewhat better than ICNAF in improving
economic efficiency and making timely decisions.

9. Stellwagen Bank National Marine Sanctuary (SBNMS). The Stellwagen

Bank Sanctuary has been in existence for four years as an "area protection" mechanism, and
has had little impact. While the limited regulatory authority vested in the National Marine
Sanctuaries program makes it difficult to judge the economic and scientific soundness of
SBNMS, a clear problem exists in scale and scope. SBNMS is charged with protecting,
among other resources, the fish stocks in the sanctuary; but NMFS and NEFMC are not
required to incorporate SBNMS fish stock and habitat protection measures in their
management plans, or even to consult with SBNMS managers on the topic. SBNMS ranks
high on most of the MAGAM criteria, with the notable exception of terrestrial connectivity
and integration.

10. National Estuarine Re h Reserve System . The three
NERRs around the Gulf of Maine (Wells, Maine, Great Bay, New Hampshire, and Waquoit
Bay, Massachusetts) have provided estuarine research sites for the past 24 years, with
moderate regional impact. Through scientific research, resource stewardship, and local
education and outreach at a small scale, Research Reserves are intended to contribute
indirectly to improved management at the regional (and even national) scale. NERRS meets
all MAGAM decision criteria and do particularly well in the areas of sub-regional ecosystems
concepts, technologically achievable outcomes, scientific validity, terrestrial connectivity, and
sustainable development.

11. National Estuary Program (NEP). The three NEP sites around the Gulf
of Maine (Casco Bay, Great Bay, and Mass Bays) have provided estuary planning services
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for the past eight years, with moderate impact. Despite a lack of ownership rights and
regulatory authority, the NEP sites around the Gulf of Maine have contributed to
economically and scientifically valid management of estuarine resources by assisting existing
agencies in planning and through small-scale demonstration projects. NEP meets all
MAGAM decision criteria fairly well.

In summary, the majority of Gulf of Maine governance institutions has performed
well in meeting the decision criteria. A notable exception is the New England Council.
Among those scoring particularly well in this assessment are NERRS, NEP, GOMCME, and
the Maine Lobster governance scheme. Gulf of Maine governance institutions are in greatest
deficit on the criteria of integration and improving economic effectiveness. Most other
criteria are addressed fairly well by these institutions. The regional ecosystem concept,
technologically achievable outcomes, and scientific validity fare particularly well.

This mostly positive assessment stands in contrast to the bleak picture painted
previously of the history of fisheries management in the Gulf of Maine. We explain this in
part by the wide range in level of impact achieved by these governance institutions. Indeed,
none of the institutions judged to perform well across all decision criteria has a high impact
at the regional scale on the kinds of resources and uses they address. If we remove low-
impact institutions from consideration, the overall assessment of institutional performance
becomes more negative. Perhaps more significantly, if we look only at the institutions
achieving high levels of impact (such as the New England Fisheries Management Council and
harbor porpoise activities), their achievement of decision criteria is moderate at best.

One way to explain the failure of fisheries management in the Gulf of Maine is as a
failure to separate scientific and political issues. Stock assessment and scientific management
of the fish stocks to assure maximum economic yield over time have not been allowed to
operate separately from the processes by which allocation and distribution of benefits are
determined. The result of this failure to deal correctly with the twin (but separate) issues of
efficiency and allocation has been a dramatically inefficient outcome on the major criterion of
economic and scientific soundness.
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VI.

Conclusions and Potential Solutions

A. Conclusions

The overriding shortfall of marine area governance in the Gulf of Maine has been the

failure to manage properly the commercial capture fisheries, as evidenced by overfishing and
stock collapse in groundfish stocks. Management decisions flowing from the governance
institutions responsible for this resource have been inadequate to the task of managing
fisheries in an economically and socially sound manner. Nonetheless, we believe that
fisheries management problems in the Gulf of Maine can, in all likelihood, be resolved with
minor adjustments to relevant governance mechanisms, along the lines suggested in Section

VLB.

Our general conclusions about fisheries management and governance rest on a number

of more specific observations and findings, the most important of which are the following:

Many commercial Gulf of Maine fish stocks are in poor condition, or "overfished,"
due largely to failures in governance and management. The poor condition of
commercial stocks is not necessarily an indication of poor ecological health, however
(Steele 1996). The effects of habitat degradation and pollution on fish stocks are
important, but they are not the main cause of depletion of the resource. Nonetheless,
the extent of habitat degradation and pollution may have an impact on the rate of
recovery of commercial stocks.

The reason for the decline and depleted status of groundfish resources in the Gulf of
Maine is unquestionably a case of overfishing. Overfishing has resulted, by best
estimates, in losses of several billion dollars to the New England economy over the
last four decades. Overfishing occurred both prior and subsequent to the
establishment of the current governance system.

Certain management and governance factors have contributed to the building of
overcapacity, which, in addition to being inefficient in and of itself, has enhanced the
potential for stock collapse. These factors include the open-access nature of
management; technological innovations to improve fishing power; assistance programs
in the early decades; the Hague line, which concentrated effort in a more restricted
area; noncompliance with regulations; an FMP development process that faced no
deadlines; a governance system that placed the burden of proof on fisheries scientists
to demonstrate stock effects; and little interest, until recently, in the benefits of habitat
protection.

The problems that arise in commercial fisheries, such as stock collapse, are due
largely to incompatibilities among the Magnuson Act’s National Standards, as
interpreted, prioritized, and reflected in the management objectives of the relevant
fishery.
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® Another significant problem is political pressure put on NMFS by interest groups
operating "outside" of the governance structure: the "end run" phenomenon.

® Devolution of management responsibility to a single user group, with minimal
government oversight, has been advocated for some fisheries, such as Maine lobster.
Governance of this type is likely to be beneficial to the specific user group, especially
in the short run. Questions remain, however, about (1) the applicability of such a
system to a blue-water fishery, such as groundfish; (2) the potential for inefficient
levels of fishing capacity to develop; and (3) the potential for adverse effects on
seafood prices and consumers.

® The concept of "conservation equivalency” has had some success in managing the
recovery of stocks of fish, such as striped bass, that migrate along the Atlantic coast.
It is worth noting, however, that the political power of a dominant user community,
recreational fishermen, was an important determinant in the recovery of striped bass.

Apart from fisheries, no gross failure of governance or management is evident in the
Gulf of Maine at present. Emerging as a potentially serious governance shortcoming,
however, is the absence of a federal policy applicable to ocean mariculture, which is coming
to be recognized as a constraint on the development of the industry. Other uses are seen as
having precedence over aquaculture in the absence of specific governance or management
guidance to the contrary.

As alluded to above, pollution problems exist, but they are primarily local in nature
and confined to coastal areas around urban harbors and the mouths of rivers used by
industrial facilities. Although some local estuarine environments are seriously degraded, this
is not a regionwide phenomenon. The degradation of the marine environment and the
accumulation of contaminants in local fish populations are undesirable but are being managed
adequately by national and state mechanisms. Other contentious issues, such as dredge spoil
and sewage disposal, are also being handled adequately by the responsible governance
mechanisms. Overall, the environmental quality of the Gulf of Maine is good; many
problem areas appear to be improving, and there is no evidence of serious intra-regional or
inter-resource effects going unaddressed by existing governance mechanisms.

This last point suggests that the less-than-regionwide scale of most Gulf of Maine
governance institutions is generally suitable to the kinds of issues they address. Other than
the New England Fisheries Management Council, the Gulf of Maine has only one regional-
scale governance institution: the Gulf of Maine Council on the Marine Environment, which
focuses on coordination, not management, of the marine-related activities of state and
provincial governments in the region. The Gulf of Maine Council has contributed
significantly to some regionwide scientific research efforts and has taken initial steps to
evaluate the regional "state of the environment.” Like other non-fisheries governance
institutions, however, the Council’s scope of concern has not included specific attention to
fisheries issues in the past.
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This is consistent with a pattern in which, for the most part, fisheries governance in
the Gulf of Maine has been kept distinct from governance of other uses. The National
Estuary Program, the National Estuarine Research Reserves, and Stellwagen Bank National
Marine Sanctuary likewise have had little or no influence over fisheries management
decisions. One recent exception to this pattern is protection for certain species of marine
mammals, which is now being incorporated into federal fisheries management to a more
significant extent than before. The best example in the Gulf of Maine is the harbor porpoise,
for which management "integration" was aided significantly by the credible threat of a
"threatened" species listing under the ESA, the collaborative private-public sector
development of a technological solution to incidental take, and the need for effort reduction
in commercial fisheries interacting with harbor porpoise.

Most ecosystems management programs, including National Marine Sanctuaries,
National Estuaries, and National Estuarine Research Reserves, tend to be subregional or local
in scale, and their impacts are limited by financial constraints. Nevertheless, these programs
provide an important potential governance "infrastructure,” even if not fully realized to date,
for the protection of areas of important economic and ecological significance. Temporal and
spatial fishery management closures serve a related purpose and may be looked to
increasingly as a means to control the effects of fishing on habitat and to protect "strategic"
marine mammal stocks.

In sum, our evaluation of governance institutions in the Gulf of Maine region
concludes that the majority of institutions—with the notable exception of the New England
Fisheries Management Council—perform well according to the 11 decision criteria proposed
by Eichbaum (1996). On the whole, Gulf of Maine governance institutions perform well
under most of the decision criteria, especially technological achievability, scientific validity,
and sustainable development. They score low on measures of integration and improving
economic efficiency.

We believe that the low scores on integration, in particular, should not necessarily be
taken as indicators of poor performance by governance institutions, inasmuch as they may
reflect institutional scale and scope that are appropriate to resource-use patterns in the Gulf
of Maine region. In economic terms, tourism is by far the most important marine or coastal
activity in the region; and, other than marine fisheries, ocean resources with potential
regional impacts, such as offshore energy, are not being pursued at levels that pose
significant concerns.

B. Potential Solutions

Institutions exist to address the problems faced by all resources and most uses
identified in the Gulf of Maine. At present, governance of marine resources is split between
the New England Council for capture fisheries and all other institutions for other aspects of
marine and coastal resource management. However, this split is neither the reason why
many of the commercially important species are overfished nor why some of the groundfish
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stocks have collapsed. Thus, it is not clear that "integrating" management by erasing this
governance split necessarily will improve fisheries governance. As a result, it may be the
case that, in the Gulf of Maine, the most appropriate solution to the fishery governance
problems may be to take small steps to repair existing institutions, rather than establishing an
additional layer of bureaucracy or expanding the authority of existing regional institutions.

We begin with two possible models of fisheries governance, and then turn to specific
proposals for improving economic and scientific soundness of management and interagency
consultation.

1. Models of fisheries governance and management. The ASFCMA appears
to be a viable approach to the management of coastal fisheries, placing management

responsibility in the hands of the coastal states. It has been successful in restoring and
managing several coastal fish stocks, including striped bass, and will soon be applied to
others, including lobster. However, it is unlikely that such a governance system is viable for
blue-water EEZ stocks, where a single jurisdiction would seem to require a single set of
rules. :

The Canadian record of managing fish stocks in the Gulf of Maine and surrounding
waters is characterized by stock depletion, as is that of the United States. However,
according to Doeringer and Terkla (1995), ". . . the causes of the stock collapse are
somewhat different in New England than they are in Atlantic Canada. The declines in New
England stocks are almost solely attributable to domestic overfishing, while faulty stock
analyses, changes in the oceanic environment, and overfishing of transboundary stocks by
foreign trawlers join overfishing by the domestic fleet as significant causes of the stock
collapse in Canada.”

The Canadian fisheries management system, currently under revision, provides some
valuable indications of how certain problems can be avoided:

Enforcement: Any system relying on TACs and quotas must be backed up with a
substantial investment in enforcement. Lack of enforcement, and noncompliance, arguably
doomed to failure the brief U.S. experiment with TACs in the early years of the Magnuson
Act. While far from perfect, Canadian enforcement is stricter than that in the United States.
Canadian-type enforcement is also likely to be much more costly, requiring the allocation of
additional resources to enforcement efforts to reduce noncompliance.

Management Measures: The Canadian system’s greater reliance on limited entry,
vessel licensing, TACs, and quotas has had some success; and the most recent decisions of
the New England Council suggest that it is moving in these directions as well. Canada also
imposes significantly stricter reporting requirements on fishermen to inform fisheries
management authorities of their landings, thereby improving the quality of information
available to managers.
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Separating Science from Politics: Canada also avoids problems by rigorously
separating science (stock assessment) from management/allocation decisions (assignment of
quotas to fishers). This helps remove the untenable burden of proving depletion and the need
to convince recalcitrant fishers of the validity of scientific techniques they are not trained (or
inclined) to understand.

. ientifi f m ment. The Magnuson Act’s
National Standards stress fair allocations along with conservation and efficient use of fish
stocks. These standards are, at times, in conflict; and this arguably has contributed to
depletion of fishery resources. A possible solution is to prioritize the Magnuson standards
such that government managers, acting in the interest of the general public, determine the
efficient level of harvest first, and address concerns about fair allocation second (or, indeed,
leave this distribution issue to industry altogether).

Special interests sometimes circumvent established governance processes if a decision
is not going their way by going straight to Congress in an "end run.” This has occurred with
New England Council deliberations and with oil and gas moratoria for Georges Bank. There
is some evidence that end runs have contributed to the mismanagement of fisheries in the
Gulf of Maine (Fordham 1996; Rosenberg 1996). The problem may be endemic to the™U.S.
system of government, and difficult to resolve. A possible solution may be stronger laws
and governance mechanisms that are less susceptible to manipulation by Congressional
pressure, also implying better separation of science/management from politics.

Some observers have suggested that the New England Council planning process is not
sufficiently constrained to produce timely and relevant management decisions (Rosenberg
1996). Possible solutions include the imposition of deadlines, end-run prohibitions, and other
constraints on the council process.

The Fishery Management Councils have been described by some analysts as
unaccountable for their actions. Possible solutions to increase accountability include
modifying the governance structure to allow the Councils to be sued, forcing them to follow
FACA procedures, and imposing requirements to avoid conflicts of interest in Council
membership. All of these solutions may involve costs of delays, public hearings, etc. A
partial solution may be to broaden the range of interests represented on the Council to
include ecologists and perhaps environmentalists and other members of the public. A
significant problem is finding a way for the public, as the resource "owner," to secure and
sustain an interest in the management process.

3. Interagency consultation. Increased interagency consultation, as
exemplified by the Stellwagen Bank sanctuary process, is seen as one way to achieve better

management across resources in a system of fragmented management institutions. However,
agency consultations may be merely procedural and may not really represent "integrated”
management. It is not clear how to strengthen the integration without giving non-lead
agencies some sort of veto authority.
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Table A.6: 1993 Landed values of Commercial Fish in the Gulf of Maine

(expressed in 1995 U.S. million dollars)

I.;t-lited States Canada ) —Total |
Cod* 43.1 30.0 73.1
Haddock* 2.8 17.2 20.0
Flounders* 36.7 12.5 49.2
Hakes 8.0 17.2 25.2
| Pollock 8.8 10.1 18.9
Sharks 3.9 1.8 5.7
Swordfish* 6.1 12.5 18.6
Redfish* 0.4 9.3 9.7
" Herring 1.2 13.5 14.7
Il Lobsters* 130.3 111.8 242.1
| Clams 49.5 9.2 58.7
Crab 23 53 7.6
Shrimp 54 14.8 20.2
| Scatiops* 68.6 87.0 155.6
Total 367.1 352.2 719.3

Source: After Colgan and Plumstead 1995.

* Species known to be overexploited in U.S. waters.




Appendix B

Chronology of Events Related to Governance in the Gulf of Maine



|
sdfpumsbuc) o) smers '
|

SN Pue OWI JO LoRde Jujof
Aq peysyamso sase yusg
01000 Uj BUE) [98SOA

Mnu::h quepy jo

UOIBAJOSUOD) BLf JOj UOISSIILIOD [RUORBWSIUY) | YIDIe

NG SeBI00D) V)

(wooppey dse) syooys sofew uo YXoye Burysy muopewsiy

v P a0 jO

uue-Buoy Uo AIOTIADE 1835 SONSS) JYNOIS

e 0of0d Jamod [epn_Apponbeliesseg om
n.m uononasuod jsuebe spuawuiosa) Jrie

-1—6‘30
-6ds wol0q ‘Ainuspas Joao LORIIPEPN| saImS (€180
SOAI6 JIOUS IBIUBLIVOD BLR UO UORUSAUCD BASUSD®
AJEpPUNOq BBS |BUOIIB) JO PIeMEDS

noys [Huounuod oy onp [esapa; pue peqeas
BUIPUOASRLI0D PUR BOS 2UONLG) LII-E O} O

¥ooppey 10 62j8
°||$ (15800 SN ys|qeIse Joy spue paliow Ysow waunu ‘u-g'y Hueg sebioes uj Busy pquod
-ang pue (V1SD0) 19V spue] §20 'S'Nw o) pardopa uonenBas (JYNDI) euopewsI 1t Je

- POUSKQEIEe 690qMEp (OJIVN ARUSNDOsqNs) JYNOIS

§1290 ©s0jua) poubys (JYNDI) LOsSUALOD SBPaYS]Y
UENY ISIMULION 8L JOj UORUEALOD) [BUOREWRIU]®

pue pogess jo uopmoddS pue uopwordxe jo

L101eM
sosodind SO} Jioy8 (FIUGLRLOD JDAD UOPIPSY epolo} [euonpen Puokeq NS muaURU0D Tueoeipe
-n{ SN SPUTIXD (UORBWEID0IY UBUNU] B JO |0AUOD [EUOABU SPUBIXS LORBWIEIIAL] USWIL] &

_ _ O o
v (sores .N-““_o s_s..ﬁca.w__-r-m.- h..zucu.%.! mﬂxﬁ

uy seBueyd ejebnseau) 0f swasboud Buydwes pue
42520505 OAISUDIY| SOYSEQEISE SOUSYS]] JO NURING SN8

suey
jo 9 oy Yy 19 Jo uopdyosep
ISUBYAIAWOD 182y d mojedig AoHe
el SN 93URLY "PUSIDUNOIMON 'EPRUED) POYSqEISe
suopebpseau) Lsaysid o JOUNOD JUSRY YUONS
JSONSS) |[QUBLILAIAUG
0 suogny puz ojebpsoay
O] UOISSILLIOD JUIOf [BUONBWIAIU) BY) SBYSIQEISO
6061 Jo Aieas) sisep Ampunog epeued-'S'ne
HoUsIqEeo (eog
o JO uonIoKIXT 8L JO) JOUNOD) [BUOABLSIY) S3DIe
Wwewssess v ¢ Bupojjuoy sypue)ds uopepodsuny ABiougy 1RIqQEH [€180D pur sUPEN sepeys)y

aUIB JO JIND Y] Ul ADUBUIBA0S) 0} P3je|ay SIU3AT jJo ABojouoay)




sopyoe; ABsouo mseod Bupsixe

jo so1|8 ﬂ?ooo vo sdedwy syebppu o pus
1uawdojeaap 9J04syo J0) seqyoe) poddns
8.048U0 j0 LORBIO) 10} ued O) $OIMYS [B8B0D
o1 spun) epiaaud 6} weubaug 19edw) ABssuz

sepeds pazinruapun Jo) Sopausy
] dotorep 0B 18 ‘sedppupd Jwewoebevew pua
UoRBAJBSUOD punot sepun Buiysy aowasd '518R00 SN
§o seunosas -n_.ﬂ:-c Ja!.!: PUB BAJISUOD YIND SN
10 $8AR28IqO "(3DW4) souno) JwBiy Aeysid
“Wv-pi pue puaibul meN 4Aq peseidas ‘spuo §8.=u
JVYNDI) WU 00Z U (sum 10e0xe) SEOIN0RS S6Y

-18ysy J0A0 Looipspn| SN Bujpueixe ‘pessed (VD IW)
e gall0 190 JO 1918800 @ 919ID O] POPUBWIR YINZD ZL618 1V 1 W pue uoneasetuo) Aeysty N
suoy 000'8) 404A sebioon vagalll0 190 10 SUO) 000'82) aaappegoliio 190) JO SUOI aranagal® 19
40 1de jueyasop obirys weeg s383855 o wds jusyasopy olinse 000'62) yueg sefioegn o 18 Tusyosep ofiye |  jo sucy 000'82) yueg seB009 o mds JioyAiow oBve | 9161
SPIENG |5€0)) OATOedses SPIENg 18600
4q poweEduy soovmeqng snopon onndedses Aq pejusiueidu) '$oUBSQNS SNOXON
19410 pue O jo stiids o} ueid Aauebuguod PO puB 1O 10 SdS Joj ueld Asuebuguod
VOO SUUBN se|BS pelun-epeved uopnjiod eupeyy siBS pajuNn-epaue)
wior.eu jo xpueddy jeuopesedo dquepys \ujor o jo xipueddy jeuogesadO spuenys SYO0I8 G Of POSBRIIULSIVL JYNDIR vi61
1> \BUPUIG Kjebo) 015008 — ['5%0018 |0 SSEUION 16101 SEAIPPE O Poou
tou sBupuy pieoq majaes ﬂ_; ‘JUSISSASSE | BSBLY JO UOBAIBSUOD DI O) [BRUasSe S8 vmmtwooo_ pue .:8-&«_5 sopoeds 'Ageows yRed-Aq S30uppE O}
-jos @ Apbsey) sse00ud 513 SN B O $E0J8 |AIqey F19010ud ‘UORDUNXD JO YSY 8Ll LW | LDV $90-PUODS, MOU B JO Led JUBWSID SNE) suL)
vediaiunod pejersiBat-uou e ‘(dyv3) d | poumisany s9133ds 0f pue eBuR) Jjoug Jo i@ Jo Bwos
MBIADY pue vV e w3 | IinoyBnang vogdupxe jo seBuep vy Ag 1o0d flonb y2ed $9130ds jo suofEdOYe jeuoneu i Buoje
1RI9p3) SaYURTU) 16UGED UMPEURDE o) segdde :(vs3) 1oy sepeds pasabuepu3y ‘s'ne ‘s829ds £Z J0j SOVL Usypunoid seysiqerse JyNDIe €161
SONEA JNAASA JO *0j00I0%8
‘leuoneasnas .a_..nZoacoo 10§ seass Buposas
10 Buaseseud jo sesodind Joj sepenjoues
supew seubisop 0] Apoane aaseuRLO)
Jo 'sag sasb (VSHIW) 1oV sepenjoueg
pue 'y Y "UopO9) uo Pep ‘s'ne
ezaomug_:. tueaaud 0] souoz snonBiquod sueld JusweBeuswmuogseiosd
puB ‘SBOS |BPojNe) SN ‘LB O\ RuBINId _Sa&m- dojeasp 0} seims sebBwnoous
jo_oBmyosip 0 juned |19ps) Bupanb (vwzo) 1ov 1wewebousyy ouoz |eseo) ‘S'New
(S30QdN) waishs vogeurny3 oBseydsig ,po 1911Q8Y pue amuac 91eM
WAOd [PUONEN soysIGeIse ‘SBuRA |  Imse0d Jo) sprepums Sddssqeise ‘suiBo:d jeuoid 1welVNDI) paso Assysy yooppeHe
5o Buowa "(YMD) 19V J01eM UESID 'S'e | -84 SOUSKQEISD SORIOR) JUBUNGAN @SEM [BdDIUNW yneo-Aq
saSued jusweBeuewmogosiaxd |eseod Joj Bupoueuy pue souiEpB sepirid ((SIAAN) | sepeysy ewos pue d jeuiBpoge o) o
"ot0n0p o) soIme caBeinoouo (viNZD) weysds elieydsiQ uogeURLYT uCIMIOJ jRUCREN . supeus jo sBupje VO WwhpojrIow [R0uel B
10y ewebeueyy suoZ |B35L0D S'Ne saysyqerse ((YMO) 13V Jatepm vesid 's'ne | sepaud (VW) 19V Uondeiold [eunuel supen 'S'ne zi6t
1»2SUOREO0HE U218 U] PasaDy
9Qq PN0D £10198) DJWOUOIY PUB [BIP0S LM U] 1EoU0D
PiaLA wawgdg Buppnpanu ‘seiond jeuopey ySIANSe )
AVYNOt Bumone 12930 o sseue j000j0ud Yeup 6961 1161
SPUNGID DUNIMEDS PaoRIod EOyUSIGRIEe
e a
‘seasn Bufliaads yooppey yueg 9 0 "
19UOSERS PUB D] ¥OOPPEY $90NPOSY JYNDIe 061
JH0E Bufio0p jO oeneoeq $0.61
posop Aeguesse, Loysy Lowes RIS Apunde Apwe
8y seas-yby euopIURINW 8 U PUD; A0L
JUSWILOIAUS uBWY 81 Buproay 10 SUGRASES 18 ,'oubialo), J0) pemoRe yied-Aq
suofSe jwepe) ebusyeyo o) Aunyoddo 1OWS P 5 118900, G PoANOsEl (DY1) YAED
some spuoye ‘§i3 saanbas (vdIN) BIGRMOYE |2104 ! s sooppey Supnp Bugmas o
10V Adjod uewONAUT [BUONEN ‘S N8 yueg $081090 JO QINEOID LUOUHE SUSHANSO JYNDI® 8961
UsIsSasty ¥ BUI0l|UOW SURUSOS uopeodsuRa) XBisug TFIQEH 1818800 PUT SUPIE Tepeys|y Tshieey |




1poSUEN JUBWRbeURW
SOIEIS POIOSYE A IUSS|SUOD Bq 15T
uoranpaud ‘juewdoeadp ‘uopesoidxe D00
“Jepnogred ut tsuetd ojes i Aousis|su0D
1esope) asnbey o) pepuewse YWZO Z16 "..o.
SO0 dfuepy-oippju
Buypp asoysyo Jo) Pejuesb syuied S3AdNE
1pa{1UBWAORASD 500
jo eouanbesuos 8'T8 suszpid 6} 0 MEs
e Aq sess0] 19ap J8A02 0) pungd Aousbuguo)
$,UoULGYS)J puB pun UORNIod 110
USHO seysiq 12004 pue
...snjzso.u; _..o__.q»_..z...ow %J.w..%uw._.“ - o~
$89| Je0k-0ny |@10Da) paseaou
Juswdojarap pus uopesord yoned suopenBos Aousbiewd”(1das 0E-190 1) Jeek Bury
s0) Buises) SO0 Joj suopeiduy weayubls MBU SIUALBIdWY ‘sQ0ND 2881 [9888A ‘PO JO) )
W pIpUsWE VISIO €561 oyl (1des)s dun Ayep so ON43N (cegs ubnonn)
£3588) HOQ JO {eS J0 eqOU veyd (uswsbeusw Buwssy opueny DWIIN
pua 513 308G 5081009 M LORIULOD WY faunos e
SoIN|eIs SNOPEA JO LOREIOIA JO} JOIRNSIUILPY Apuepusdopy) pue Aiesedon pabeusly yueg
VVON Pue 2250000 pue Jope)u) UO 839018 sy ‘sunp u ‘wsjem peyndspun
0 ‘820G 1sujeBe yns oy spesnydessepy u Bupysy wagp 100 ey sueq Aqunod yoee
pUB UOHEPUNO ME7 UORBAIBSUODY (‘uer)m 1e20udiay 2261 Aq Bupige 1ou SN 19t sUesER BPEVED 8161
s.epeue) jo Juawebeusw u_“.”ococae oy
! 10} 9O{ADE
-19ad opiaaud 01 payysEaBse (OVSIVD,
Aiosiapy J4nusS sapaysiy SuepY ...Nﬁ_io
1264 q suopmnBas vy sebueyo 05 Auaod' 1761
Apea se v.o&Eo suoisiaosd Auew (zggs W
§) POUOjUS 0q 0 perEddLLOD 00)
-8q Uo0s UL ('LHO (01 JOAO Bj9SS0A JO)
s%00q80y u.!uxn.e__? ¥o0ppEY ASOM 69
1S3M JBPUNOY HEIMOLGA LO pedceld SUORJLASAS YR
'PABUIWAO PO dpueny L STOND (BUOKEAIDAI YD)
-Aq 58 Yusy din O SSEOXE L) JUNOLLR LB JO LOISSES
SMONIE PUB HOOPPRY JO PISISID GIGEPIOARUN
0] RIBUMO JB0q emoye Juaweasbe juswenies
‘tpBusy {URLE O MOISq HDOPPRY PUR PO HPURY
peew din-sod povoy sy jeuop ‘suop
c.._s_as.... 194 Uo pappa ¢ .maxo:!
1 nenip: pun ueld Yeypunoso)
. Hemoped
Sijusy di 'ysy jo 89718 W ‘suopojashs @
‘sease ucm.;ua- POSOD §8 oW 88 | ‘pesoduy
£q smonb Apsyent “epunoy ewbieA ooppe |
10) SAQ 08BN suoheinbas Aoveliow] 'siseq
-We U0 ‘SAQ Iepy Bupnpy ‘verd .3!!&
\oUIoUS venods pue yueg sefioen (OWJ3N) 1Pun0D 1usweBevey Loysiy pusiBul moN
0} WSl S} PUIMSUIAL PUB MAUPLIM BACDS 116\ 1)
BAON 'POPNIDU0D JOABU juaweaiBe) sennosos aneop eeud Buumeds yooppey pue hu_- ysow
. oo USHO jO UONBASIILPE pus 6 'SUORED0HS DY) "SIV JVNOI OARSq0
L861 uBnong uopned OO Jo Bu 1wiof Bupueouod NOW ubls pueis) Ao snosnyoessayy Bupniou; ‘seys wog (sn 4q peypes sensu) poubys Juoweauly
SNSURIND S9pMOU ‘Peyduney wasBasd prRMPT 82U ‘YOMSUIIG MON ‘8R00G BAON | wuolw 001 ARBnos of 1P wouwpesBudwnp |  |@d0sih3ey epeued-SN WiER [Euopopspn|
{Buiddey supenw) dYWHVYN SIWN SnNe 10 sasuiacud pue 1408 (epo) veipeUEDE Ueed0 |4Ses suoeinbas Ieps) MoNe umo sIi L spuodsas epeued NO0Y0 SO YOI 181
— Il
juswissassy 9 mc_so—gi JYRUS|OS CO——QO&CO.—F Nﬂu.p—w 1n)qeH |T)sec) pue supieR -3—0‘-& "\ ~¢T..>
. |




]

suopepdasdde |0 Jusnbasqns pe U (sseyio
pue) sesee| SO0 jueg s681009 LO EPOIRION
. (enwopied weypou pue

12AUSd JjO sujseq JNOj Of 108dsas Wi Jeek
yaesd oy UnBoq Ydeosdde wnpoiesow
jevossasBuoa Bumonoy) yueg seBioen
U} S901ARR SDO J0) SPUN) jo Bsn Sijquasd
¥8 Ad o) g suopendoxdde |00 SNe

floysy

ouppe owsnd Busoy uoiBey Apuni-upcos 1) (L)
s@onb GiqEKjsURA [ENPINPU SSIMASY OJQ PEUSDE
P wduy verd Juat 1919q0; UROUOUNY IN®

(WPONURLODEIP ueyd JueweBeusw

Bupey onueny pue smonb yoied ysypunosd INE €061
o, (VONEASIUDY SpuE)
29 pus O epeue) aNONNS SARRASIILPE
1:0pa) o Aoidwe 0 pue 1oy spp wdope
o) soaibe epoog eroN 1wewsaby HOO
©[I005 BAON/EBpEURD) JOPUN 'SPUET BpPEUED
uo uvoponpoud seb pue o Jo diyseumo (880208 8 PAUBIIOD) PIIBUILLI,
URIPEUBD %06 10 WL SRYSIGESD ueyd wouweBlew Kioysy Buey oueny 7618
‘9200 OJU] RIBIUL |2V SBO PUB O EBpeusdE 1o SEUIPUE] J3d 1UNOD JeRur punod Jod uNwWiXRU oe
‘(SWIN) Bo1Ases o Pawsweduy ued JusweBeuew dojeds ves HWJINS
woawaBeueyy a.!u:ﬁ o} Bujsen) 00 o SUNTOP [SUOSEOS
jo ewebeurw ssojsuan wesboid Bujses pue ‘sesnsoid seve Buumeds ‘suoneinBas o2js-sy
PRSI "MON 4y priegr VISOQ SABIOA whwuw ‘suopeinBas ozjs-ysow o) Bupis siseydwe
Buseoy ,opesio, Bupnponyl Aq Buup uswaeBeusw Y ‘poyy STIOND ‘uely Wyeiu) Bpun
$20 owjweans o} ueyd 8 jey; Bubreyd (9881 UBnong) suopenBes feuy s uay "JWIIN
“Joueiuy jo 1deQ SN 1suebe yns njssadonsun 10 uognad uo ‘sjseq Adueb vo p duy ueld
Buuq sdnawl |muaunionaue pue ‘sejes WPB| "PeNURUOISID URlY YSYPuUnaIH DNJIN LI6Le
15800 JORO "SURSNYDESSEY 'eluIojeDm ‘sseiem juadefpe pue "Aeg Aoung “oqieH (5661 o se BpEUED)
s p prga| SOIEWNSD | d 8 J0 LopNyod AUOIYD JOAD UOISSIURLOD 105" o Aq peyaws tou)” Perdope i) SOTONNS
02IN0%81 JO UOISIABI PIBMUMOP dnewesp 13MBG PUR JBAA LOISOR PUR UOISSIUOD 1610 PSRN SO {vopenuetio
o) spesy ‘qqnd epew ojuy) sidxa seses) Zym uayodaney ysuiebe 1ine sayy vy “AouinDd jo Aipos UORRAIISUOD UOWRS 2RUBAY YLON) ODSYNe 2064
- (z8/8 ubnonn paipp sepoy
i gl eutéd Bip Aoieidxe ‘pancsdde
ved juawdojenap 418 yueg seloens oM 69 0 180M jy Bupus) [EMOYIA sesERIOY
$3UNOD |@$800 SN S Buponod arany g PIEIE00S DNEM ISEYEG SAQ Mmeu ‘se0k Bunysy mou siuewsidun DNIINS
(I04ON) Aauaau) efueyosiq lueniog pue o doay 1eif SYUE) eAey o1 spod SN Y 10 o apndsip
r15e0) jeuopeN e Buidojeasp suibeq yYONS Bupuey woyue sainbau uopeinbes 9OSNE Asepunoq swppew jugns o) eabe pue sne 1961
(€861 Mun) Bumen Wonoq o ARUAUS Pesop yued
ao&w‘oo...o Japous pus poD ede) Jo 1980 LW (5 Py
TUOUISSOESE
OO0I8 MOU U POSRq 'Peciofla jou saunsop
SBYNED [BIUBPIOY) REWMOHRK  OWJ3N® 0961
[Kensues supew e sa
3ueg sefioen jo"Udieubisop pesodaud sono 1vo (2861 V119010 01 08 01 pus A0 e0edey 01) ey
194U09 |GQ-YVON JO linsas §) Jopalul jo tdeQ yshhunase uneiu] jo juswdoasg ‘di eBLs Lo sBonb
pue YYON Noq | | jo Bupi20q4BBid ou i “yooppEY puB Pod 10§ SAD
xa A-uhm oo ox__:_.& peysjqeise POSERIOU] LORBULIOY USRUSEOEISE=}O0IE MBU U0 posEq
(418) s2u04 yse) jevjbororg yueg sebioepe pasodus sy din MeU M ‘SINSOD SPUDtEl DNJINE
anany vegalCUMIHPABUISER] ‘uopeDypR) SN 800K Anyssecons Aasnpuy Y
900 119y 01 P A{Ee5nsun) vSudW _m.m. 4q uopisoddo "UaBBILALOY Seyaustd 1980D) 1893
Z16) »pun @ 5@ jueg o) W10} @ YSEIGEISE PINOM YOIYM ‘) SN Wi pejjsodep
SOITUIIOU UOEPUNOS MET UORRARSUODE siuswsasBe Aiepunoq pue Bunisy epeued-Sne 6161

JUGLIS SIS Y P BUJIOIUCH SPNIVeIDS

uopepodsuws]

ABJeuz

TE1qeY (©1580) pue suLER

sepeys(3

“Teheen |




z.

uoisog | voBay Va3 'S N o 4
puv 920 W2O e ybnoxp §=< 1QIUBWIOAAUT "PAVOD)
10 8240 eAMex3 ‘ssep Aq pasosuods

[
a__c_o_ waibaryg sheg ‘ssepy) "sdnub jBuswvosAue |

:ggég 8 |85200 51218 o

ve A.. 2._. _sgsz.w .Bisgo.vo !.c ) i eigRedt L.u!..-!:;
‘popIes SuOlIOIA YMD o vofiebny ssep-vd3e o:n.oﬁuca_n__n.os..aefo oz_uo:og:
sz!s-ctlocﬁooao_-»nmvooaoo agnoo::c!e&oc-ﬁ_oo.: 1${9AB| MOH-IO0RI |8 HOOLS
vc sepy 0f uopesepisuod Apopd Buab yaD p (L3} ey M jo 4
o_.E.Evc!: syap (vw-a) spps Aueg ‘Buope cooiuwzs §3§§.0E 8961

‘OUBUQ Ut YiBd [BUOnEN BINSUNAY BdMug O J
_cS&vo ‘UGINK BN U) e BUBY [BUOREN SAlY
woey Hed supeW JLy S§ SEYSIQeISe- BpeueDE

_.uoE&u
..oauun.i_-osonn a::oEE :u!:&n |
ujseq teup-Apogie) |
. ?S..s!svu.li.on! >§.§c§n¥s¢$

|

§ pue |

>=-=e§£ »zbﬁ:a(goivc: vv: 55 L]
(d3N) wesBaig Kiems3 jeuopeN 's'ne

T8d xeu

[| 081
4
JSuwibau |
J{swa pauoddns Jome sey oy puersy jno o UORRICISY \uaweBeusw (v3) uogedoge espdioiue ue pus Oy @
b?o.o Konns _35.- $IBUIPIOOD ‘suoneIe ysiew jjes ‘sjuswoesnbas _5.92 Asoysy sdope b!. dojieds auoysyo Apund-egodg sepeueds
1youduou pue '|eIepe) ‘N@s At M *Ayenb J38m SUUEMEI "BSY [BAQ] BOS U0 SNJO) UOABAJOSUO |0 JUSUANENS O] UoReId) U
S1ydempIq pue $IS SN pue uepaue) sidafoud yueesey (vinzd 's'N sepun pajeubisep Eﬁ._ jo vopasedo pus saUNOSAY Jo SMES VO Aenuue
05) pepuno; dnasg M WaL NOOW OAIR50Y Y2XeOSOY SupemS [BUOREN (JW) SHOM® 15e9{ 1@ Lodas pue ety sopadspinw ey Joyuow
. UORRIOIER! yRIBU unod auy jo suoibay 01 (D) dnas) BuPONUOK [EORYDRL B SOySIQUISe
e “sueusunbal Jeqey Aidysy ‘Asenb soem supaw 6z 9w 0 yoee Bupuasaidas wed suyew ued mon r._oixs.:ﬁoao_.&zos.-s
BULENIS ‘DS [9AS BOS UO $NnD0) Rdefoud | soppOLINE [800) pue EIBP) 1euogeu € yssqelse o) 5) A24j0d oy jo 1808 BUQ | YsyPes o) YRED .:oaoo
yuRetoy 'YWZD ®pun pajeubisop eassey 1o Aimqesuodsas paseys .’SPUEJS| PUS SPUE] [B1SEOD WELOD Y Jaipeboy 4q peroofas Ayeppy) ‘(verd ugs
yueesey supens3 (euogeN (IN) siOMe Joqrey seyew ...5.8 sojem Bukpano pue posqns sy ‘paqess Loyginbay) xerdiwod ﬁi .-.8!. SS $52.,ppa
waibasg L YSN 5 10 29;3 19V juewdoasq oy, s .._a UPES SBUY3P YIMM *Aapod e..& o (u sn_ Ets t 126} seoedas) DWISIN Aq perueworduy
1U3UOdWOD UBAA [9SSNKY SeUOUNE] YYON® SOUN0SEY JOIBM ‘SN Hew | f epeued W Aaysid seedeninp 1SeouUON® 9981
_uﬂﬂ [
9001980 0} VMM Wi "J0QieH UoIsog Jof eyd
1UeunEes JEmaisem ARPuodes JO UORINUISUOD ,
seepusw pue u_c!bo._:g VYAD Bupsow
10) OPIPOYOS SIUSIQEISE LNOD [P |IY JABM
UeeLD) JO SUOHBIOIA JO) ‘SSBIN JO L{)|BOMUOURLOD
1sueBe vd3 jo peyeq uo sepy Aswony "s'ne 5661
Poeyou e 5d0ed pou
dind s pareposse Bumoeelq GUIOHD) 1IOAN ’ 20064
SuEI U] Lo §1901ep 18Ky AeAns vg3e ; P
L{PosiApa, ) Base o UM
uoRNEd BAXE INq ‘passia
tou swoned syjen) seuo
080 0 J8080{0 QIR SOUOZ
uopesedes ogyan bupsixe om ‘SOMIIOE) JUSLAIERY JOIBMEISEM MOU PING O] puB
Juouses ‘epunoy ‘s U0ym ‘sjEoyS |eydmueN jo E.s;. 1am09 pue Jo1em Buge ¢ E.ae ss__zs.!
10 Bupojuow WOO sepnjour) wesbasd (19SN) | 1seey 120 q pop dop .<Es§ (#%0018 ysy jo vopnqAsIP J0) siseq (@5
$PURI) P SMEIS [BUORBN SOYIUNE) YYONS .saa Asuopnesasd, moNs €2_ ny 1M y ou ) |, iepunoq SumpPeW EpOUED-SN 8388. 081
Juswssess V ¥ BujicljuoW SUNUSIPS Uopeyodsuei) XBisug

1€1IQEH |©18€00 PUE oujIEl sepeys|3 (| Tsmwax




(1UBLIG00ABD dNOD - (6d preu
YRIP |66) 90%40A0 0} peysiqEIse dnas9) Buppopm ‘PIucd)
‘seep) yoie pus poddns azpened disy o) doysHIop
(2661 wo0opy pus uBBi (sBupesdald) YN Wwowdojereq d0D fIsoy wesbalg sheg "ssepe
‘B{OH SPOOM 18 'JOYSHIOA DYAURDS SUIBHY «V¥d3 4q 14Bn0.q IINS JO 1UBWRNIEE LNOD U SBRR
10 HND 18K $BUBAUOD (JOWOD) WeUAIOAAUT ¥ A piing o} p
sUUE UO 3UN0D BUR JO INDE (0S35) 194810 9Bemas (Vi) X053 wnoge
'$30id Pue S301 (sa1e) pus 001 "HOOS o 1uBLIBAAL)
kq pauosuods Apuiol wasboud |euogewsayy aqnd pue ‘vogde ‘Bujuueid ‘yaseesas vo_u&o.c_ 0
va se payoune) (weibayy souguaiq §8pOUI dIN OES-|BWS §8 9AI0S 01 payRLaP| sheq (LoiBey Apuny
swajshsoo] ueedQ [9qo19) 938010 U SUBSTHIDESEBIN BOL) JO BUO JOQUEH 19RYIBME | -BROIS Ut YsypunasB Joj SDLI S8YsIgEISe OJ0 Bpeuede 1664
0002 4q sasy
jevonippa uB ‘966 AQ SHIed 6aNq Of SILALOD ‘0002
Jeok s Aq syued se spuej uepeue) jo %Z| opjse
198 0} |0ob [I9Pe) SOUEDIP LBl UBAID UBIPEUEDN
s1Rweaby souasjuo)
eyseyy pue _coc.oaa:cs_ ca_- 3-_2 1O aeaMLUOWLLOY) puB
oopep jo ing vy Ao pamoye sy Buises) SO0 vd3 jwebag Aiems3 | N Jo ped
auiR JO NSO B 10) suo Bupnjouy "Anunco oy ‘Z661 10 sY “pueiliepy o) pue|s) apoyy wos) (3W) Aeg o 0088 pue Eeoo& sheg ‘sseys
punose Barg yueesey supe jeuciBoy Bupoians saynq epW-OG @ JO) WNLOIRIOW J120f04d N J0q1eH uoisog
oUW SYSIAAISE £6S-L0L M Jand SNE bujses) SO0 sepnjout Iq suopepdasdde 207p0UING (VM) 19V SOONOSOY JOIEM 'S'Nm
uncorp (eu 100 16 Ad "ueg se81009 uj pue ‘uoBaiQ SPuUBeMm
130 OUIBYY DAY JOJ PONSS] SOLOSIADE SIdm 0j6ulseAr 'eppo4 Isemginos ‘epwoed | PeraioBan jo BRIR o BIIWXEW O)
Aergs3y J1%fosd Wewenasduw) ®AUeD pue wayou o Buisesy SHO Lo 1o wewebeusw Mers-jI0po) ozacﬁea:.oo..o_
[BUOREN ‘SN 3 ved swooeq (3N) Aeg uopeBiaaN J0queH LOISOg 000Z e84 oin jaun wnpoiesow e Joj Buyies | omowes saysIq@se ((ViddMO) 19V uopwioisey
0os@) pue oty sheg suosny W poyIne YOuM "s'ne JBpIO @ARNDGXY SONSS) YSNE JuBpiseIde | pue 'uopdelald ‘Bupueld SPURRIM KMsecD) 'S'Ne 0861
T Sueyyod Joq0 pus peY)
Jo suoRERUEOUD YBIY S [1aM S8 'eppuonRY
soys Bupoyuows [YSN OLb ¥ JO SHYd
10 uopEALLOUOS 1SeyBly sEY JogieH Loisog %0061
10 souuiep wesbasd 1PSN YVYONS L]
P& @ 89Q UO SNSUSSUOD PING pue
weouod _-_:8.:9553 seque Ajpuepi 0) Suppom
180w jo sepms Bupsoddns
a_ wesbary -hm ‘ssepy co:oo.nx_ pooy o}
yoeaudde jesmongsuou B pezpowne Apuenbesqns
pue poipnIs BBy AU HAU3 JO OOYQ “20X3
N JO @y 50 €661 Y 2661 Ul
POZYOING 1500 jO %9 jO Buipun; [R10p4) 100fald
01eBpooyy (Vi) JeA 9S 10} HI3/SI3 peuiquod
YINZD 'S : Jpun 3_9&_-3 sojeidwod mieauibug jo sdio) Auwry sne
NSy Y mwz og v 8_.!&88 104 sheg snesnydesseEly
e vn.qcu_noo lc&E-I zsz »um _-20- NGNS SHENNG "A0D YR
L{BN ‘SN "IN "HN ‘YW) luawuasaug E.Bn n 'YWZO
4 vo pounog WO, Buysigmss 1 'S'N Jepun p {80p onsesey y Y eupens3
P SEPMDUOD PLARIU0D WOO ISAe jovonen @ pareuBieep axysduwen meN ‘Aeg 1200 6061
‘Agg ‘ssep Uj 8)s [@sodsip [eps)ew
pobasp @ s s9p Ajeidyjo ) sesodaxd yd3e
P jo uodasueiussesse poseyd
-JnW so D ijuwed eb
oBemes t)) jo suuey s Aidwos o) G:QEI {'pavos)
10 AII2 NS UONIRI0IY [AOUBUICHAUT JO 1080 YINE 8061
IUBWET eSSy Y BUPOIUO W SPNUSIOS uopEIodsues] TBieug 12]|q€H |NSEO0) pue supEW sepousid Aﬂ.q




yueg salloon o S8 UMOUY 8§< MN &g
U soiprus 20y wasboud suiBeq H3EOO SNe

Ammoueg oupely [euone z

sn @ payeudisep (v)

J(ounc; .co:!e_z_w

supBp 4 UO JIUN0Y OO O pus ‘pisog

yaeesey supaly jeuoiboy WOO oW ‘WOD

9L VO YULVSEY JOj LoREPosSY jBuoiBey

oy jo UoRWISTOD JO UGS VOl e

oq y 1ey ved | b
peseq-imyqey © 3.5.9_8?..&3 83 Jony
nodspeweq sereniv d [€18200) SulEN
,s10joud uvopasoises
.52.35&5.3 12698 01 $8000ud
OEN-puB] JUISYOD
3835.5 58:-22.8__1{532,
! {008 .:z_x. ‘00jAl0g
8__! ,:3 Bk d fsec) HNe

pue sse?,s.s_s seq Aasnpuy Supsonrey
-Uan Joj © y Yemqey
pug Ez&auz_..BSA?__ BAJBY LN BOS
10}) seBpasp dojjedt J0 1dedus SENDSIP O UBULILYSY
doyieas Apuny jo Aeg i s190w 0IQ EpeuRDE
Jvodau )] eseyd B %161dwod 0) LOSU)XE Ue
pou easao.i& iinSmS Aymweunansus
i 4 jo [@sodsip pue ey 8pNLD

"W inowid Joj

P2190I0-UN0D JO |} OsBUd ucau:vcoo 5:33-:00

o S1UBUYPOS
Bo!.s pateujuIEUOoUN 10} (SABI) IS 1

= = i b

Ba: 04Q 01 BenuRLOD AOSIADY SBURYS) E

10 a
Aeg 'ssepy g Bugeubisop oY jeujd senss) YdJm

.uause- K1 ouon_coﬁsgozi_
A P Lv.o.ﬂ A
Bp u..-q. :

8 8< :-._oncno...oavs_z-z SWIOWISSILED D0}
lenuua saunosas !ui::o. SpeueD U aae.:&.oz

88.:55._ 8__8.:.3 Ea.o.._me_...zna.%

Egiee:uo_e.. wse zﬁz:

nuoo
erqeinseow pue senpopd weibosd 108 w.o..s
doysxopm Buuofsia spioy wesboig »m sepys

Apung jo eg oy

Jeino o0

J0qieH LOJEOQ O UORINSUDD \fey O] PaYY |PEMEe
‘SOAIIE0S

1291801000 MBU DAl SOOUNCULB HOMSUNUE MNS
‘POULIO] |DUNOD &fﬂ%e%&?u!%&

“Asary SUPBH [BUOREN ©

poieubisep s) mesny N 40 yueg vebewieiSs

{sierow Aaesy ‘dse ‘umpeued

uBY PEIFULIANUGD BIOW YO SAYS SN

. lesauel uy) Jodsioy, jueuweiuod 8 se ‘IW
soqreH Aequioog seypuspy Apnis ydaminOE

vt YUeeseY eujEYY Jo a9 $9nss| WRIbaL
amesoy supeyy [euoloy sueyy jo ynom

4 (IDV_Sepemouss

ccccc b 2..5,& HGEesS|AD
Rxb:_: 3»9:3.3&%580.:5030:8
'Y ‘inowiid s0)
PAJEAIO-LINOD 10 | OsBYd Bugonpuod siueNtLoDe
o SIS} PWeIXe
01 SLOYJO Y3 SIEOMUMINLIOD ‘SBNSS| y Ajpuepy ‘suogoe
o:o:::ooe{mm SApE ‘Sans :-o%%seso.
0} Aeg ‘s sszn&_o

"0158M UO DORILALOD AIOSIADY SOUSKAEIS0 VdIE
Jenno

ofemos BEnzcs-oncoﬂ._aB:S ABOX®
8 JuewdoeAsp
dWDD €nd0j pue cosocE. a_ocs ssedaxd
mejaas 300d sdoy d sAeg W

SUIB JO IO B Ul SysY
Weey uewny pus 1291801000 Jo $8UNOS puB
spuay * 35-:05.!:838.5&951

V ¥ BUIGI[UOW SPRUedS

16)]qeH |sE0) puE suER

Ho Bupysy POD WeYIOU LD WNLOIEJOW [810] B




@N "SMBIpUY 1S W PRy 8q O} ‘penpayds
GoYSHIOM WRUSDS BUIBI JO N PuCSSSE

9681

Wes
.!6.&- PuUB MIAR) 9661
) ¥d3 0 p J0) pue [@A0Idd O o mum
penuqns oq o. onp ms.uo E!ao.n_ sheg .»-2 o)
£000Z
o1 popusIx® BEE| JO UIPEOP (BUORRINdO POIBRO
-UND (PUIBUO HAIGP GIOW Uy 30M QUEP [ Liodas
Bl 9s8ud v 1Wwenwe paydde-pue; o} yoeosdde
von-ﬁ pua ‘pepno sogsey Bupsixe jo esn penupuod
‘o)is pasaynq-1eneq 8 o} AYjoR) Juospsiem Bupsixe
ue jo vogeootay ‘Aujoey o Siseq
MBU B O UORINASUDD SBPNIIL} 1B :o!:&- SpA-ORUBRY UB U0 paydde pue SJ01008 198y I8 0}
PRASYMMY B P PRZIpUBPUBIE (SHD) sueid Bupsealsy pus LORRAIISLOD
1awAeas 0Bemos nowsdld J0) 1odes Vi) 9seyde 04Q "sepeuad pus siwj i umo | saenry Aasnpyl
paingusip pue pasedad weiborg 'S661 U) SIWH Gy B250)UB 10U M |} SEOUNOULE O4QE
sheg ‘ssepy oy J0 (dWDD) usld wewebsuayy giguo- ey o oqe
PUE UOREAJOSUOD) PAISURPIILOY jeulde 9501 10} PONURUOD 'YEG| USKARSO ‘WAISAS BupojuOw
,588.8 SN0 1RRY SULTW ?o_u; cdo_ U} BI04SHO SR §) Pulin %05 8199y 154@8u99) ‘eowd yj Ind Jeay Jeed poxy
PUB [1SEO00 BAY SBYAUSP| FOUNOD KOO 0l subeq yymwe epeur)) Joj wasAs Bupodes yaied pepunj-Aasnpuis S661
5y YO0ppey
'S’ Joj (uopsuwoju] LOYS PuUB YIED €10 J0) WaleAs
MBIAIDIY| X | $300q Boy &
JSOVL (£661) (BRI Usg Jawmo] %09 ARiewyroidds soVL
Jseary ..n ypuncib 986,688 pepuswosa nes 04Q epeuedse
$n204 Aoy 1R OAY 51| Uy 1WAWAOADD 233 W00z pus suoz snonfuco
wasbasd 10} U0 WOD 0 b jwupz @ ESluerduy pinom 'sBupg sepo Buows
Supyorew uownu ¢'1$ speme ssbuo) sne ‘YoM ,'|DY SUEO0 BPRUED, © IO 18D 8 Bupniduy
; . !ﬁ:ou noo x«._:oEEoo ..:oana:-s_ UBSI() 10} UOISIA <t.vo§:o e els
SEWOY 10 sjorny 3qnd Joj peseelas ‘poIeni) 8 SONSE] SUBDOQ PUR SPPRYS|S [0 ARSI LEIPSUED
Aneldeoosun Buwsouco eBe Buyseg-pryd 190f01g JusweAcdu wesB0sd SPQBQ) BUHEW VI UMOIBDUIADIde Soeusy
10 uBwom ‘vewam jusubeud ‘weyow Bussnu voefirsy Joqiey uoysog ¢ AW 29qnd Jo) PeSERAY |0ef0g juBwWaACdw] ¥o0ppey pus pod yueg sebuoen 853#_. |euosees
o) Bupuem enss) SEPYO LBEY GRS U 0} SI3NIF pougwoDs S_.-o_zz JOQBH LOISOR J0) SINYIT PeUqWODE o} {Ayeuuo)ju)) sa:6e seimg palun pus epeuURDE ¥681
5 Auenbaj) 150W IN350 S000d8 esoy) SIOUM
?..u.a&v sdew Aepeao jo wasis @ Budoessp
pue suaweanbes igyqey Jey Bujzpobe)ed
0} Aeuuwed se ‘eouroyubis (jejoularosd
10 9115 "sA) [euoiBau 0y BuipIodoe Wy SHURS
pue se9i2eds jewiue pue wed Apopd |9 seypuepy
(o919 SJAPIMA PUR YSLd "S'M) PUB IUN0D
SUIEIN [0 JINO) SINILWOD [uEd BUB JO O
o sebeyosp
wenyod 1sabue o4 6q 0y pund) sy seded
pue qued jueuieay saemaisep “sjueid smod
16 ‘swed jueuneey Jejemaisem gzg ‘sebieyosip
121asnpu) 11G°1 ‘uopnyod Peseq-pue) Jo SPNOS
wiod Bupwoiio) oy Buihjpuepy ‘Ascueau| wenjod
NOD Jo e6as 153y oR1dwoo (SON) eojes
UBPJQD [BUOABN PUS 2UNOD BUEN IO INO® vo-£664
, SID
pacuae)es Aeneds B Uj LOREULIOJ By von.cnu..o
SBY PUB POYSISIBM B U BNy dqenbe pue
pueidn pazPRIdRIEYD SBY 198j0ld “PaySIeIEM 8L u) ('pauoo)
SUMO) ] Lonhqp duy pue papoddns €661

WUsWIsPIsY § BUPOIUOW SUAUSISS

:gﬂﬂI:lPr

ABieug

181|QEH |T18807) pUR supEp

sopeys)3

(shieep,




|

|

|

|

k -

soinay AJewWwojsnd ,

6dfpumsBuoy o) smeys
|euwo) Bxl ‘sejes |ejseod
SN pue ONI Jo vonde |
Aq peysgqeise ease jueg
08,000 U oue] PSSOAR 1961
Jsouny squeny 1o
uopeA D Ot JOj UOSSRIALOD [BuUOREWRIL) L 9964
NOONUeg .__
(wooppay “des) exo01e sofews vo Yioyo Buysy feuoq
u % of P 1ueoat jO
uuey-Buoy uo Liosape 1oy sanses| (n 961
1961
—-i.%
-ads wonoq 'AIRUEPAS JBAO LUORJIPSINY SANBIS [FIER0D
soAB Jloys [muBsUUOD By Uo uoq 0 BASUSDE 8581
€68 |epojjLs) JO P
Jous _m.csscss onp |Bsaps) puB poqes:
Bupuodsanod pua ees jepojiue) wiu-g o) o) %o0ppey Joj 828
81218 [E1SEOD S YS|IQEISe 19V spue] Eee:. ysew wnuuy ‘v p Hueg selioed v Bupsy
-ans pue (V1S00) 19V spue §20 'S oy perdope vopenBau (JYNDI) (euogeweY| 184S €561
+»-POUSIAEITe OTqEIEP (OJVN ARUBnbesqns) JVNDI= | 1561
sepaysy yueg [
pua uonelfiBos jeuopewseiy) Aq pamolo) Ucos * 3
$190jj0 ws01Ue) poubis (JYNDI) LoISSWOY ©
SQUENY 1SSMILION BLf) JO) UORUBAUOD .282:4_ 6v8t
Sa2N0SaI FOSq
pue peqest jo uopaypoidxB pue uopeoida jo
10} Jjoys |EYUBUALOD JBAD FepoyLI0) jeuogipen puokoq eys FueURLoo' T
-n{ SN SPUSIX® UopeweId0lY vewn e 10 j0AUOD [RUORBY P NELEI0Id L (1]
YAIIESEI BAISURIU| SOUSEGEISD SOLOASL JO hewng wa- S0£6L
. .osm.ﬂ £ |
oo oy AEINDND JO uopdyosep |
y 184y sepjacud mojeBig LueHe 12681
ol SN ©OURLJ "PUBIDUNOIMBN '€peuUBD) PoyS|
suopebseaul Aseysiy uo [ouno) opueRy e 1264
!.an_ _35:.:5.3_5
o pue
D 1Ufor |8 oy soysIqEee
893%2»53?23828&: 6081
POUTIqeIse (895
o4 jo vopesodx3 e Joj §OUN0D 1:8:5::34 2061
uswssess v 9 Bupsojjuoly dypuedS uojjepodsum) ABasugz 12)9EH [T1se0) pue supsew sapeys|y (s)imap

_




sopiyoe; ABisue mseod Bupsixe

10 soyers Hiseo o soedu eieBypu oy pus
1uewWdojeABp UOYSHO 0 son|oe) poddns
2J04$UO JO UOREDO] Joj LEld O] SNEYS [MSR0D
0} spunj epjacud 0 weubouy joedwi ABieu3

10 seunoses sopeysy ebeusw pus SARSUOD YINDIN
10 $8A390{q0 (8DNL) SpOUN0D By Asoysid op
-1v-piw pue pumiBu3l meN Aq pecedes ‘spue
SVNOI) Wi 00Z Ui (euny 1deoxe) secunoses £ef
-39y JoA0 Uopopspn| S Bupusixe ‘pess

od (ViIDIN)
asqmingali 197 JO [@IS20D B 918810 0] pepuswe YWZD Z.61w 19V luveweBeuel pue uogeAesuo) Aeys)y %2-
suoy 000'82) 48 sefiosn o110 199 O SUGH 000'8Z) asanpegoliio 197 O SU0) (1o jony
1O 11ds jueysop ofiye wueg soBi885 o wds jusyasep olirys 000'62) g selioog 10 e Tueyiop ofiye |  jo suy 000'82) Nueg $981009 o mds e odrve | orel
SPIENG) 15800 ONJOeGEe] SpIeNS) 15600
Aq vo.:oc..ﬂms. $02UBISQNG SNOXON eapoedsas Aq pajusweiduy u-ooc&aa:m SNOIXON
1840 pue 10 Jo siiids J0) uely Asuebuguod Jey0 pue KO JO SidS o) uelg AocusBupuod
uofinod BupBly SIMS Peljun-speved uopnjiod BUPBHY SOIRIS PaNUN-BpeuR)
. luor.ey jo xpueddy |euoy! opuepvye uer 81 Jo.Xipueddy..jeuopesedo dpuspve 83018 §G 01 PESSRIIULEOVL SVNDIR y161
"1oa (BAPUIQ AjeBay 9jo0de S3O0IS (O SERWIOM [MI0] $80IPPE O] poout
1ou sBupuy pueoq 3o_>!_ﬂ§ 'JUBLLSSPSSE | ©5BY) JO UONBAIOSUND B1) O) {BRUBSSO SB vmwﬂro...e pue .coa!au.e_ sapoeds ‘Ajgepow yoed-Aq sseuppa o)
-yos @ Apbe) ss900.d 513 °S°N 84 O $e0s8 Jeiqey 5961040 UCRIURXD JO NS 8N LA | OV JO-PUODSS, MBU § JO Led JuBLIGIS Jous) ouy) -
d pereys|Bat-uou ® ‘(dyv3a) d | P p $9199ds 0} pue abusl Ji8Y) JO |18 JO BLIOS
MD|ADY pue | v et 1au3 | InoyBnosp vogounxe jo ;Buep uj Apueund sefdeds qonb yRed 881deds O 8! jeuopeu yym Buoje
12J9p3) SOINSY) 19UQED LBjPEUEDE o segdde :(y§3) 19y sepadg passbuepul s'ne ‘sopdeds £Z J0j SOV ys soynIqeISe JYNDI® €6l
SOMeA ope\pser Jo ‘djbojoos
‘[euonessdes .ammnsucco 0} seaue Bupoisay
0 Bunsesesd jo sasodind Jo0) sepenjoues
b reubisep o) Aipow ]
10 '29 sjueb ((VSHJIW) 19V sepenjoues
pug ‘yaueesey .S._usemo supep 'S'ne
oiqfioteasun, Juenasd oy ac_:ou. nonBpuod sueid juewsBeuew/uogoalaid
pue 'seos |BROILS] S 'UERS0 Ol SjuEMjod 1150’ doeasp o) sejers sob
jo eByosip Jo) yuued juepe) Bupnba. {(vwzo) 19y wewsbauey suoz |seo) ‘s'Ne
(s3adN) As vopeupwyy ebueydsig 1-pp 1UGEY pUE Aiganb sojem
weniod jeuonen seussqees ‘sbupg | Eisee o) sprepums Sdisiqeise sweibod reuoiB 1o{4VNOI) pesoo Asoysy 3o0ppeHe
sByo 9&..% “(VAAD) 19V J318p UEBID ‘STNm | -U SBYSHqESO [SopiIIE) jUSUAEDs Sjsem .Al. e e-Aq “.3
Su fuopeIud ) J0j Bupueuy pue seupnd sepiacsd ((S3AUN) | sepeysy swos pus sedoad jeuiBoqe J0) LoRdedxe LW
_qmo—!sn o) seyms sabBesnooue (ywzo) woiehg ebieyosig uogeupuly uopN|od [RuUOpEN ‘sjeunuew supsw Jo sBuNE L0 WNPojRIOW eued B
1y wewebsueyy suoz |Bseod ‘s N sousgq@es ((VMO) 19V Jorem ues) ‘s'ne sepiaaid (VAN 19V uogaRoLd [BUALEN SUPey 'S'Ne t4L1
SUORBOOUE YBD U
9q P00 £0198) SWOLIGI0 PUB (81008 YO U
PioiA wnwndQ Bupnpoauyl ‘snond [EUORSY sIqEISe Of
4VNDI Bupoye ‘1980 oy sisue [0ooiovd yoip 961 e (VL.]}

SPUNCUB Dujumede peyoeiosd Soyspqase
‘seoe ;9!_- Rooppey yusg 081009 JO SN0
BUSTOt PUB DV ¥J0PPRY $83NPORY| JYNDI®

0l61

0% BUmioep Jo oRwaeq
.nso.ofi....ez._. g.... !2..;..855.,..

M.sono—

_mo_c!.cco._Eo uewny ey Bupony
suopde |wepa) eBusiieyd o) Aunpoddo

sejo)e spI0)e "S|3 seanbes (VJIN)
19v Adiod |@usunioaul jBUoReN ‘S’

Joysy seoe-yby § U] pupj Ao

1o sudfSinsas 1y . "mioubieso), J0j Pemoye yAEI-AQ
IBWS W UBULBYEY EISBCO, O) POAISER) (D) UARD
1qemolie (101 ‘Oup jooppey Bupnp Burmen o}
xcomoon.ooo.o!:-o_uﬁco&.n-!.szs:&zo_l

........

v 9 bupiojjuoly sppue|ds

Uopeodsuei]

Abiaugy

1211qeH |21§80D) PUR SUpIE

Topeus(y

Tshieex




QT R T
91812 Pojooye G JUIS|SUOD 0q 18N
, “ xe

L i 0} pop VINZO Zl6is
S30_DRUENY-SippIL Uo _

Bugp su0ysyo 105" pelumB syuued SIQJNE
1y {1USWA0RASD 500 |
}o oouenbesuod @ % SUBZAIO )Y J0 BEE 7
e Aq s8s$0j} 12ap 19400 0) pund Kouabuguo)
.M...oEtﬁ_.._ pua puny :.m_____aom "o

4SHO 800] pue _
e .s?:gmm.b&-.a: e . - ,
xR0
Buses 1e29p9) seynbes) =
1wewdotenep pus vopeold ¢ suopenBes Aouobsouwd” (1865 0E1R0 1) ok
10y Busesy §H0 04 neoyduy jueoyubys MoU sjuowoiduy ‘smonb 888 j9SEAA POO J0) 1))
Wy pepusiie Y1SO0 £561 Ul (1deg)e din Aep B.o.ﬂuuz“_wz + (€861 uBnonp)
$05E9) D00 JO 9fES Jo Ofiou uswoeBeuaws Bujoy opueny ONAINE
pue 513 308y seB1009 Y uopseULOD Uy -Kqunoo oee 4
INeIS SNOLEA JO UCKEIO|A JOj JOjRASIUWIPY Anuepuedopu; pue Aiesedes peSeuelu yueg sefosn
VVON pue 821auwio) pue Jopusiu) U0 839018 ysy ‘ouns v BupiyBeq “wsiem peyndsipun
Jo 's29g isujebe yns oy syesnydessep ) Bujysy woy so1po ey sueq A4uUNod Yoeo 4
pue uopepunog me uopeassua) (‘uer)a fedaudioar 2281 Aq Bupige 1ou g 19w suesse L] 8261
"SoLBYSY O
uvncco.o_c!loa:!:..e%uf
-100d epiraud 0f PaysEQRMER (OVSIVO) BeppALED
§§.§E8§<§l.m. -

7081 P
481 veawyeq suogantas u sebued 0 Apesu (1161 48

sg.-oa!a‘s!g_gggﬁ
! ueny

wupew dig-Jed PeJIOHe UBLLIGYS]Y [SUORSIIG! 'UDH
E?gsggﬁci_-ﬂ
v seunsnipe Gopun ued Yegpunaige

. NEwoged Iy

T in ey 0 woze woupu “suopopashs ezs-yseiu

gi.r POSOI sE fom sa __‘pesoduy L]

o e ity ey __s&_._m;xos.!
i ~Wwa uo "SAQ tep Bupnpuy ‘ved ..ﬁiﬁu.ﬂ!lir
.m.szm 5005 pue yueg 9 (OW43N) 1PunoD wewseBeuayy Aeysiy pusibug
0] WIE|D S| PARISUIAI PUB MDY BOOS 1164 20)
BAON 'papny JOABU | Be) seunoses Enﬂuggngﬂihﬂngg
) o 8J048}§0 JO LoRRASNILIPE puB juswebeuew 'SUOHBIOUE DY ‘SOVL JVNOI 8Ae8Q0 g
o861 uBnaxy uoperd WOO jo Buddew o] Bupiecuod NOW ubis pues) _a'heg suesnyoesseyy Bupnpul ‘seys | wog ‘(S Aq peypes Jonou) peudis juoweasby

JSUBINO 90PNIIYY payuNne) PIEMD] B0Vl HOMEUNIG MON 'BI0DS BAON paiu 001 Abnos of jesodsip usunposBudwnp | jeOUdD0Y BPRUBD-SN . WIBP [SUOROPEIN| BEL-OOZ

(Buiddeyy oupan) JYWHVIN SINN SN jo seaujraid pue 1408 |wiepa) ueipeueDe uBe20 124nses suoqenBos lesepe) moNe UMO 3)f Y spuodsas epeusd 1oele eexe) YOI 1264

uopmuodsuel) KBisug 1€)|qeY |E)sE0) puk o

sepeyily % Tslaeox |




‘s

suopepdadde |0Q 1uenbasgns fie U (sayo
pue) seses| SO0 sueg sobioes) uo BuolRION
L {erwopied weypou pue

1equed o sujseq Jnoj Of 100dsas (M Jeel
snojaaxd ey) unBeq yoeoudde wnuojeIoWw
feuojssabuos Bupwoijo;) yueg sebboen

uj segAnde §D0 40} Spunj jo esn sgyosd

¥8 Ad J0) iig suopepdosdde |OQ SN

Aioysy

el D et fpuns apeog j ol
|

 Pawewedhy ued juswsleusw Ja1eqol uedpewy INe

uoosp ueyd ) 5
?Eo_._s:aa(w:ﬂ seronb ymes ysypunosl INe

o (VORBASIUHWPY SPUE]
seo pus 0 uvncaov MonIs eAnensiwpe
1esepa) et Aordwe oy pur 1oy SR dope
o) saaube epodg esoN 'uewsaiby 500
BROOS BAON/GpEURD JSpUN ‘Spus) Epeue)
vo uoponposd seb pue jjo jo diysseumo

peus) %05 10 Ui seysyq!
‘8210] OjU} SIBIUB 10y SBD pUE IO BpeUEDE
(SWIN) eoses
ewsbeuey spuaulfy o) Buises SO0
jo 3 Bouew siojsuesn Bosd Bujseay
PAI1RIBIB008 ‘MaN , V1SO0 $aejoh
Busee) ,eppeass, Buonponul Aq Buypp
SO0 eujwesns o) ued @ 1ey Bubseyd
“sopelu) Jo 1deq SN 1suebe Yns |njssasonsun
6upq sdnosB |BUSLICHAUD pye 'sBImS
, Joo ‘spesny; W ‘ejwoeds
anan paal SOIBUNSO jRRUBIOD
92UN0SAY JO UOJS|AB) PIBMUMOP JNBWRIP
o) spesy "oyqnd epew ojuy) eudxe sases| Zpe

(104ON) Asaauenu)
mse0) jeuogeN & Bujdoje,

‘sie1em Juedeipe pue ‘Aeg AounD) “Joqey

U0)S0g JO UORNIOd UOND JOAD LOIESILIWIOD
JOMaS pUB JOJBAA LOIEOQ pUa LOISSIWIWOY 1XASIO
usyodonopy 1sujeBe yne seiy v ‘Aouind jo AiDe

‘(ss900n8 @ peseep) pereuILIo)

verd juswobbew Aoysy Bupuey opueny /648

. *sBuipues Jod 1unod jeew punod Jod wWnweWw os
“psiswoiduy ued uewebeusw doyess ees ONAINS
‘SUNSOP |BUOSERS

pue .3...:8_9 ease Buumeds .ucoasaoe ozs-ysy

Housqese (vogezvetso
UORBAIOSUOD) UOWES JMUEAY YION) OOSYNeE

" (26/8 ybnoig paypp Sop0

kp oI SSB M Korempive ‘panaiide

ued ewdoersp ..:.mawsm Uﬂoewu_
oziedos sojem 1sey

pug jo deay 16 e saey o suod SN Ul 1O

pue) siaXUE sannbas uonenBal HOSNE

69 JO 190 juy Bupue; emoped soseacy
&H%;o: J80h Bupysy mou syuswedy DNJIINE
O 0 eyndsip

Kiepunoq awppew yuqns o) eaube wm:-OvcamD-

(€861 1un) Dupmeq wWoloq 01 ARUUS Peso URY
-o&m.oos.lsocnvcovoo&oo.o_auo:aomo!(-
poSTUGLISEOEST

340018 MBU UO peseq .vop.o..:n.?. SN0

S84 |QIUSPIOV) HEMORSA ST ONAINS

A%enoctlﬂﬂnnn
yueg se8009 jo Udneubisep pesodasd sero
12u03 J0Q-YVON JO linsas e) Jopeu] jo 1deg
2229» PR B , 0
q (3418 Jogo ewun) paysiqeIse
(410) @04 ysey (eabojoig yueg sebiceow
amany wegol OVIIP/BUISERY

900 1Y 0 pig INESEINSUN) YSHIW

zi81 »pun Lempoues e se yueg sebioan
$OIBULLIOU LUONEPUNOY4 MBT UOHBAIBSUO) N

.as—s_oa..oo.s&sua;osiea.
ysthunai wyeiut jo 1awdojeasq ‘dia oBuls uo Amoth
j0 BupioeqAB0id ou \pm “¥ooppeY pue POd J0) SAO
POSUSUOU| "UORBULIOJU| JUGLISSOSSE-HO0IS MU UO peseq
pesoduy sy i MOU LM “SINSOP SPUPSA! DNJINE
‘uofiedynes SN $yooKq Anyesecons Agsnpuy m._..é

$h 4q vopsoddg “uoissiUWOD Sepeys)d 15600 1583
o] @ uepqMSe PINOM YIYM ‘918USS SN W peljsodep
sjusweasBe Aepunoq pue Buyysy epeved-sne

V 9 BUlIOIUS SUNUD98

ABseugy

1B|GEH [€15€00) puE supep

sopeys(d




sment

& Asses

sNOAA launches National Status & Trends

(NS&T? Pl.ogn:n (Incl:.nhsuGOM monltoring of

Sclentific Monitorl

~

| Watch

NOAA launches M

: of lts NS&T Program
a

ponent

Reserve daesignated under CZMA. Rasearch
waler quality, liahe'ry habitat requirements, sait
s .
L ]
sts o
. slals, y
affillations; coordinates annual survey of query
Gulf Island that has ever supported lems)

aWels (ME) National Estuarine Research

Transportation

sNew “precautionary area”

uU.S. Water Resources

8| 3,
federal and local suthorities® | projects focus on sea level rise, estuarine

Ws and
di {ewaler

of

y .
plantlozaoaton Harbor, with MWRA (o oversee

Commonweaith of Maas. for violations of Clean
g CWA req

Wll?‘f Act. Federal court estabishes schadule for

uU.S. Attomey files on behall of EPA

authorlty,™ 1o identfy
prs tect and imp
ge basin
s s
a .
nCong. Gerry Swdds (D-MA) drafis amendment lo

Program (NEP)

A

{1
bl_!a requirements, salt marsh )
Es
undermg\'z
significant

thelr waler quality, and enhanca thelr living
; usas a body-dral

=aU.S. National
eslabished,

ass. and

CWA giving priorily consideration W M

nEPA-Mass. litigation on CWA violations settied;

nm's used lo f.mato Mass. Emkom\onlnl ‘I’n.ul,b an

g
&
g‘-‘
zg°%
5 13i8
: :1:.!;%
: 358
(3 x- gg
3 331
E ; v‘g
=-§§-§
3553
;&
S
1
i 43
& 33
g.z
2%
34

o

-

» gcubmlb N\hlev.kpﬂm to NEFMC on

—

Plan; al

of Multisp

ot record-ow levels; most management measures | Cape Cod Bays to become part of the NEP.”

i plan difficult to

Incentives) and Incompatible with Canadian

at bast;

Year(s)
1984

1885

1987

,w___
i

Ofice of
ZM Office and
ton.

of
33, Bays :’mqmm ')olnﬂy

d by Mass. E
£

. 5,
environmental groups. (Ma
ny

|

{cont'd.
next pg.)




‘(2661 sse00py pue BB, sBupeesard) YW
"9OH SPOOM 18 'dOYMPOM JyRUeidS ue
10 4N 184y $8UBAUCO (JOWOD) IueunOLALT
SUUBKY UO [OUNOY BUBK JO IO E

‘S301d Pue §301 (sa11) pue ‘001 ‘HODS

kq pasosuods Aguiof wesbaxd [euopewa)y
ue s8 poyouna) (weibarg sougueiq
sweysAs003 UBEDQ {Bq0IH) D3A0O

dojorsp dNOO

YRIP |66} 99890 O 3..3% dnoug Buppom

‘seep| yo|Io pue poddng ezueaeB disy o) doysyiom
1uewdoers gD sisoy wesbay sheg ‘ssepym

Va3 Aq E?En ns .o JUSLIONIAS LNOD Uy sepoe)

¥ PINQ 01 pejepuBw
{0s3s) 1asig &Etm (viN) xes83 Wnogm

w IUBUWBAAL

qnd pue ‘vopde ‘Buiuuerd ‘yaueesas vs.&sﬁ Jo

S19pOW JIN Of@IS-BLIS S8 A0S O) paysuep| sheq
Ul SUSSTYDRSSRIN B3 JO BUO JOGIRH 190YIOME

OOXO JO 4D Uf Ao pamoja 5| ?,380
} Jo sy ‘puejlieyy o) pue|s| OPOGY wWo}

QNS JOHNG BIU-OS B JO) LUNUOTRIOW
Bujses; SO0 sepnidy) jiq suopepdosdds
_oo 5>.._ “yueg sabi099 uj pue ‘uobaig

_e_%o pua weupou o Bujses| SO UO
0002 Je94 o1 [AUN WNWOIRIOW B JO) ?___8

S_uz_ _.:0!?.8!8?!.._95 *Aqunoo ey
U seysiqelse nwm —giﬂu_.ﬁdw:
SRAY BUiBy OAY Joj panss) 3..8_3-:5

_28-2 m:.ocaoesz u_zZB :
Y seZUORING YOUM "SNE

+000Z Aq s3up

[euogippe e ‘9p6} AQ S3ed Saup 0) SIUAOD ‘0002
.2»2.3 exyed g8 spue) uepeue) jo %21 opjse
198 0) j20D [IRpe) saUEIOOP LBl LSO uePRUBDE

Jluwensby aouasmjuo)

juoweBeueyy ubjs ‘s az 10 \ijeemuow) pus

vd3 ,wesboud Aierye3 jeuoneN jo Led ewodeq
(3N) Aeg 0oses pue wesBaid skeg ‘ssee

¢190j0id Juaweansdw) vogebiaeN soqieH uoisog

sezpoyne (VM) 19y seamosay Jejem * mw;

Sspuep

peje1aben jo BRsB Y SZRLNEW O) u!.lag 18800

0 waweBeuety 8je-jRIope) BAIBUSYRIILIOD JO)

Womoway SousKaEIso (VHddMO) 1V Lopaicisoy

JBPIQ eANdaX] senss| ysng Juepy

pue ‘vopdeiosd ‘Bupueld spuenam EISE0D ‘SN

ﬂﬂt&ovs}

Jo SUOHEAUEZUOD YBiY SB Jom sB ‘eppALOREU
ssys Bupoyuow | 9SN 0L1 19 J0 SHVd

jo uogRAUBIUoD 18eyBlY seY Joqiey valsog
150 seuuLeiop waiBasd LFSN YVYON®

YINZO "S'N Jopun w._o&_.s
BAIOSRY UUBOS0Y OUBMST |BUOREN
e pajeubisop eyysduiey mo ‘Aeg jeaine
(BN 'SN ‘3N 'HN VW) _..!zes 3 eupel
) vo pounc) WOD Buysiqerse jusumasba
P SOPNUOD [@DUAJUOD WOD 18i4e

[ ¥6360:0de 156q UG SNSUBEUOD Pj
weouod [BIUBLIUOIAUS JO seauB Ajqueps o)
‘sayseqsdde oz.u&.o 1sow jo sepms Bupioddng
s waBasg sheg ‘ssepy csosea pooy 0y
yoeoxdde jmmongsuou 8 pezpowpna Apuenbesqne
puB POjpMS SRYY [BUBLIOAAUT JO SO "0oxT
A W O Lpje D '£681 Yl 7661 Y
PozOLING 1500 10 %P9 J0 Bupuny E9peJ) 190frd
81e6po0iJ (VIN) JeAny snBneg Jof HIZ/SIA Peuquiod
sepeydwod ssseuibu] jo sdiog Auuy snu
‘dAN o U euedeode Joj skeg sesmyoRsseRy
Bupeujuiou eBaxded siwans sp@ING "A0Y YNE
'YWZO
'S’ Jepun pereub AIBSOY Y supens3
TvonoN & POIUBISOD axysckuer) moN -1eg JEWD

"Keg "ssep v o) [esodsip EpeIew

pobap @ saa_..n%.usos sosodoxd yd3e
-piow saanbay oo 3 “uued oBx -
aBamos ) JO SULSL L AdLD 0) yinowkig

jo Aij2 sens uondstod (MusUuIAL] JO ‘ideq YiNe

V % BU[IO)|UOW SURUSISS

1e}jqeH [eyse0) pur sujiely

-2R09S U ysypunaiB Joj SDL| seysyqerse Ouo epeuadn




{'6d xeu
‘Pauod)

pue syneas Abains o peseq Agsnpur Bugsansey
~URyaun Joj)
pug swepeBio ouaq Lo (Bupseaiey LA Bos
J0§) sebpasp dojfjeas jo 1oedw) SSNOSHP 0 USULBYSY
doyeas is&ias_;szeomog

BSasief iiﬁus:%
.<z&§s ws.u..:o_esa 1p puey 35..9.8

PIORIO-UND JO || O%EU] BuURINPUCD 5) 5338

v&vencss_.sssos.o:momé 638%5 JLpoyine jpuoBas 04q 0) s A0siApY Sepey

Aeg ‘s 533298..353&.8.2& 8§<§3_8=§3.z...§!:.8= s
K 1 { ]

! ﬁfs&g%iﬁt pajesush s%ssas..ﬁiz.}:seg
g.oo.%éiotwss g4 bsz 1590() UOWAET SAJISU pUe [BUORERIDAY 0}
wetorg [eue) suoisog ) ..So Apuny jo Aeg o RIOAD 12 808010 040 © »

,.Smleso.s ' UMOUY ‘OBUSRY MN OU) e, soppopd wesbaud jo s oy o Bupupuod sopesd pus Bxp0re ysypunosd 3
U seipms ..o.:!uo&!_?aommogum: JUOISIA SPIOY ud sheg JOADHSOMO] UO UOCHSULIOJY $O5201) O ™
v %Y 4q
pua

“

o |
P v 980 10) | pueq ﬂ

|

|

jevopeN Ltnao&a;o. SSOUISNG JO 1O UBULGYSY jou b
sne 3.&_82<Z :e?s 3QIEH LOIFOg JO UORINASUOD 2y Of POl INEmEta ¢ *wigek g pue pucoos v pOIdIG PUB PAIGROD

r) jueunsanaugy sonezas | of sansop jo P ‘SOYM B 8 OO
5-:38.958:83318.“ 1291601000 MOU BAY SOOUNOVLIR XMSUIIG MON® | BB e ) %0Z AQ Y4Ea4kq

. Y )
) Lo Yosmesay Joj uonepossy jeuciBey "Aemousg oupeyy [BUOREN 8 yBnonp 1snBry-pi way sujeyy weisee
o JO UORIGAIOD JO WAWGIT)S JUIOr'S payeubieep s spesny; W 4O yueg 1Se

.!8.2583_ stasuax.sn. BNSUOD s
F)5201U| PUISIXD

0} SLIOYO Y3 SJEaUNLALID ‘sones| es) Ajguop) ‘suonoe
PUGLHUOOR Y3 OSIADE ‘senss) [@sodsip ojsem o
(simow Areey ‘dse ‘umpeue) Buperes msasay Juesandas o) Aeg s as_..:us%a
..2.32..5:85&..8&5 sn 8188\ UO onjueD) AoSIApY SeysEqEISe YdIe

. 0 uj) ) ® ‘I Jepno
10qr8H §3§>3 ﬁ_!i.o &SSB;:S.BS!?S..EB
) _zoomé.o o M p o juawdoeAsp

|
uBly YBESEY GUBY JO ANO senss] waibald dWoD 3&2...2.?2_ a_s»s sseoad Eaﬁﬂ“z-ﬂ!ﬂm
Yamesey supmpy jeuciBey sulep J0 finoe iit&.%_otwee@e eg ‘ssENE 4o Bupysy poo weyuou uo [ z661

RUIEW JO IO 2:._3_ [
yesy y pue 10 ,

"spuas s -. coco_..n::o opiacsd 0 Sn _ ('pauoo)
PO Ry 1 AINONOS 1884

| JUsLWSSeSEY qu.:to::ai T IES] uopesodsues ) ABssug — | =mjiqey [;se0) pue supe 7]




ng & Assessment

Scientific Monltorl

waming
women o

nursing mothers, pregnant women,
child-bearing

sMaine Stala hesith officlals Issue

age concem uucc-p’abl
Ngh levglsGol dk{)_xh‘h Iob:l‘zr lomalley’ Y

t In its five Habitat Priority Focus

rtation

Trans

Boston Harbor Navigation

sCombined EIR/EIS for
Improvement Project
released for public
comment”

Marine and Coastal Habitat

supported and Impk

d by the 7 | fowns

" Project has characterized upland

and aqualic habitats In the watershed and has

in the walershed.

omnplzod the Information In a spatially referenced

iS.

G

8 i3 i A
uCombined EIRVEIS for Basion Harbor Navigation

d for pubic comment”

{ Project rel
aProvincelown, MA Marine Debris program

Impr

Fisheries

Canada and United Stales agree (informally) to
&omueoorgn Bank cod and haddock

seasonal
fisherles"

sCanadian Minlstry of Fisherles and Oceans issues a
statement entitled A Vision for Ocean M

1993
{cont'd.)

1993-64

1964 [l

aGOM Councl identifies five coastal and
areas’

marine habitat focus

: an

t fachity to a better-buffered sile,
harbor outfal, and phased
effiuent. A Phase IlIB

of uhm

3. Bays Program CCMP due lo be submitied

to Govemor !oflpptt.wnl and forwarded o EPA for

use
o
operational deadine of 1998 extended to
review and spproval.

report will define work in more detall. Original court-

s
xisting wat
tinued
ordered
2000

aMas:

conl

1996

Lale




—e

Sources for Chronology Entries

* Marashi 1993 (Porter’s Fish Commission table)

® Conkling 1995

¢ Backus 1987 (Chapter No. indicated)

¢ Broadus and Vartanov 1994, Ch. 3

¢ Dept. of Fisheries and Oceans and Bedford Institute of Oceanography 1995

f Gavaris and Van Eeckhaute (DFO, St. Andrews, New Brunswick) n.d. (DFO Atlantic Fisheries
Research Document 95/6)

¢ Anthony 1993

" Anthony 1990

' Mayo, Fogarty and Serchuk 1992

! Serchuk and Wigley 1992

k Kitsos, T.R. 1986. Federal-State Relations in Offshore Oil and gas Development: Is the
OCSLA Working? Unpublished ms.

" Kitsos, T.R. 1992. Memorandum dated June 26, 1992, U.S. House of Representatives
Committee on Merchant Marine and Fisheries.

™ NEP brochure (n.d.)

" Bowen et al. 1993

° Colgan 1994

P Mass. Bays 1995 CCMP (June)

9 Our Common Heritage: Gulf of Maine, Vol. 1, Winter/Spring 1995

" Improving Interactions between Coastal Science and Policy (Proceedings of The Gulf of Maine
Symposium), NRC, 1995

* Waterman 1995

* GOM State of the Environment Fact Sheet No. 94-1

* Konrad et al. (eds.) 1989

* Wiggin and Mooers 1992

¥ World Wide Web Set: http://www.epa.gov/nep/nepbroc.html

*  Gulf of Maine NEWS Summer 1995

¥ Conservation Law Foundation 1994

* Hobart 1995






