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PREFACE

The Tufts Environmental Literacy Institute (TELI) was founded in 1990 to
“develop the capability of university faculty to teach environmental literacy
to all undergraduate, graduate, and professional school students.” TELI is part
of an international movement of universities toward a sustainable future.
This movement began in 1990 in Talloires, France, with the signing of the
Talloires Declaration for a Sustainable Future by 22 university presidents,
rectors, and vice chancellors from around the world. The signing of the
“Talloires Principles” marked the beginning of a cooperative movement of
universities toward engaging their resources in environmentally progressive
faculty development, operational changes, and curricula. TELI's innovative
approach earned.it the 1991 Presidential Environment and Conservation
Challenge Award for Education and Communication.

Each summer TELI hosts a two-week Faculty Development workshop
in which educators from around the world engage in intensive dialogue on
complex environmental issues, hear from leading environmental experts,
and participate in hands-on field training. Faculty who have participated in
the program return to their own universities to create innovative courses
and revise existing ones, infusing their curricula with creative, multi-
disciplinary approaches to environmental literacy.

Faculty development programs are also individually designed and fa-
cilitated for specialized education needs. In 1994, for the first time, TELI will
offer a one-week-long workshop-specifically designed for engineering faculty
Following the TELI philosophy, the workshop will integrate faculty from en-
gineering disciplines along with faculty from business and policy fields.

The case for the 1994 TELI Faculty Development Workshop (see
Appendix for the Schedule) focuses on ecosystem health, told from the con-
text of the New England fishing industry in Gloucester, Massachusetts.

The case study begins with a discussion of the case study methodology,
and why TELI chose this approach. Section 2 provides a broad overview of
the Northeast Continental Shelf Large Marine Ecosystem, to which New
England belongs. Section 3 discusses the threats of overfishing and the
- potential implications of new fishing regulations on the ecosystem. Section 4
introduces the legislation and management decisions that have affected the
New England fishing industry. Section 5 identifies a specific community,
Gloucester, Massachusetts, and describes the cultural, social, and economic
impact of overfishing on that community.



The case study does not suggest any recommendations for the conflicts
that are discussed. It is the task of the workshop participants to analyze the
information provided and develop a multi-disciplinary group proposal to ad-
dress those conflicts.

Note: For the reader’s convenience, phrases highlighted in bold in the text
are defined in the glossary at the front of this report.




- GLOSSARY

bottom trawling: a method of fishing ‘usin'g a trawl, a funnel—shaped net that _
is towed behind a fishing vessel and dragged along the ocean bottom

bycatch: marine animals that are caught unintentionally in fishing nets; also.
known as “nontarget” species :

closed areas: portions of the fishing grounds, specifically spawning areas or
low density fish areas, that are designated as closed for fishing during speci-
fied periods

Conservation Law Foundation (CLF): a Boston-based, non-profit, public-
interest, environmental law organization ‘

- decision case: a learning method in which participants learn about an actual
incident or issue, often by studying a written case report. A decision case
usually includes a decision maker and his or her objectives, the issues
involved in the situation, alternatives, essent1a1 1nformat1on and work for
the participants.

ecosystem: a community of different species that interact with one another
and with the chemical components and physxcal conditions that compose its
nonliving environment. An ecosystem is an ever-changing network of these
biological, chemical, and physical interactions that sustain a community and
allow it to respond to environmental changes. The size of an ecosystem is
somewhat arbitrary and is defined in terms of what we want to study.

ecosystem health: a condition in which an ecosystem is stable and sustain-
able, maintaining its organization and autonomy over time and remaining
resilient to stress

Fishing Vessel Obligation Guarantee (FVOG): a program initiated by the
National Marine Fisheries Service from the late 1970s to mid-1980s. The
FVOG provided loans for larger, more powerful boats and more sophisticated
technology.

fishing effort: an economic term describing the number of days a fishing
vessel spends at sea

food web: a complex network of any interconnected feeding relationships '

gill netting: a passive fishing technique in which the gills of fish become en- -

tangled in the net mesh

groundfish: cod, haddock, flounder, and other fish living at or near the ocean
floor '

keystone species: species that play roles affecting many other organisms in an
ecosystem




large marine ecosystem: a fairly distinct region of the sea within which physi-
cal conditions and biological communities are closely linked and can be man-
aged as a regional ecological unit '

Magnuson Fishery Conservation and Management Act (Magnuson Act): a
federal law designed to protect and sustain fisheries within 200 miles of the
United States coastline.

maximum sustainable yield: the highest rate at which a potentially renew-
able resource can be used without reducing its available supply

National Marine Fishgries Service (NMFS): a branch of the federal govern-
nment’s Department of Commerce, charged with responsibility for
management and administration of national marine fisheries resources.

National Oceahogra'phic ahd Atmospheric Administration (NOAA): a fed-
eral organization authorized to manage and administer programs dealing
with oceanographic and atmospheric issues and resources. '

New England Fisheries Management Council: a body of 21 individuals from
the coastal New England states, which is responsible for implementing the
management plans for New England fisheries, as mandated by the Magnuson
Act ' :

nonfargef species: see bycatch
- optimum yield: see maximum sustainable yield

over-exploitation: taking so many individuals of a species that there is not
enough breeding stock left to replenish the species

overfishing: taking so many fish of a species, especially immature ones, that
not enough breeding stock remains to replenish the species, so that it is no
longer profitable to take them

paired trawling: a fishing method that employs two boats pulling a huge
trawling net in tandem; this is a powerful method that can cause great dam-
age to ocean-dwelling species and to the ocean floor

quota system: a management approach based on numbers or percentages.
Regarding fisheries management, this system measures amounts of specific
species caught (quotas).

sustainability: the belief that Earth has finite space and resources, so that con-
tinuing population growth, production, and consumption inevitably put se-
vere stress on natural processes that renew and maintain the resource base of
air, water, and soil that support all life. To prevent environmental overload,
“environmental degradation, and resource depletion, humans should work
with nature and not cause the premature extinction of any other species.



SECTION 1

The Decision Case Apprbach to Learning:

TELI's Approach to Using Cases

The overall goal of a decision case is for participants to make the best
decision possible, given that a case is a dilemma and cannot be “solved.” In
some case studies, only the particular incident is considered. However, in
most cases, including TELI's cases, it is hoped and anticipated that studying a
particular incident or issue will help the participants to generalize the con-
cepts to the larger context of environmental literacy, and thus be able to apply
“their understanding to other situations.

The educational goals of TELI's cases are (1) to make participants aware
of the omnipresence of environmental issues, (2) to demonstrate the com-
plexity and difficulty of good environmental decision-making, and (3) to in-
spire participants to “infuse” or incorporate the concepts of environmental
literacy into their own teaching. Arriving at a decision,.which is the tradi-
tional goal of a decision case, is less important for trained university faculty,
who presumably have had plenty of practice in developing this skill. All par-
ticipants, however, need to be aware of the many complicated issues and
needs that affect resolution of real-life environmental problems. The
environment is not something that can be put to one side when it becomes
inconvenient, but rather a conceptual framework that underlies and is
- woven through all issues, from nutrition to theater to engineering.

TELI believes that the most interesting and memorable learning situa-
tions involve real-life experiences, such as field work and meetings with
actual decision makers who are involved in real life situations. These situa-
tions allow participants to experience the learning process. Although the
logistical difficulties of transporting participants out of the classroom and
bringing speakers to the workshop may at times seem overwhelming, it is
important to remember that people have different learning styles. Even
adults have a limited attention span, and almost everyone becomes bored

_after sitting in a classroom for more than a few hours. A complex case that
continues for more than a day can become boring if new and attention-getting

~ elements are not introduced. Also, variety brings a case “to life” (thus

involving participants more actively). For all these reasons, TELI in-

IMuch of the information in this section was drawn from Decision Cases for Agriculture, edited
by the Program for Decision Cases.



corporates the three main teaching techniques—didactic, participatory, and
experiential—into its Faculty Development Workshops. '

. TELI's workshop structure is based on a modified “funnel” concept,
which begins with general information, moves on to specifics (including the
decision case), and lastly expands to examine the general implications of deci- -
sions that can be made (Figure 1). This approach encourages participants to
apply the skills they have used in making decisions about a specific case to
other environmental problems.

Large Marine Ecosystem

Northeast Coast Shelf
Large Marine
Ecosystem

Case ’Study: Gloucester

\\%
Effects on Large
Marine Ecosystem

FIGURE 1:

The funnel approach to designing workshops



Types of Cases

There are four primary types of case studies: ethnographic, educa-
tional, action research, and evaluative (Husen & Postlethwaith, 1985.
Ethnographic cases, which are used particularly by cultural anthropologists
and sociologists, involve in-depth participant observation. They are
‘particularly useful for developing an understanding of human societies, cul-
tures, and interpersonal relations. Educational case studies have as their goal
enriching the thinking and discource of educators. Action research con-
tributes to the development of specific cases by using a case and then refining
it based on the feedback of information. The evaluative case, which is some-
times also called a “decision case,” is the one that TELI’s cases most closely
match, although elements of other types of cases also play an important role.

_ Decision case studies use an actual scenario (although names and cir-
cumstances may be disguised to protect the privacy needs of certain players)
involving complex issues, in which a decision needs to be made. Participants
‘usually learn about the incident or issue by studying a written case report.
Tables, figures, and/or research materials and data may be appended to the
written report. In some cases, participants may also attend a presentation, do
fieldwork, watch a film or video, or listen to a tape.

A decision case usually includes the following elements: a decision
maker and his or her objectives, the issues involved in the situation, alterna-
tives, essential information, and work for the participants to complete—
usually, a decision that needs to be made (Stanford & Crookston, 1992). In
addition, cases often include a “teaching note” for the instructor, which
provides more background information, lists further discussion questions,
and describes ways in which the case can be used for teaching.

Potential drawbacks to the decision case method are that it takes more
time to develop and teach than other forms of classroom instruction, it does
not teach facts nearly as well as the ab111ty to think critically, and it can over-
simplify the issues. In addition, running a successful case and workshop
takes a great deal of organization and attention to detail (Table 1).




TABLE 1:

Guidelines for Running a Successful Decision Case Workshop

Developing a Successful Case -

Talk with the class before and after each site visit. Prepare them for what they will
encounter, and encourage them to talk about what they learned.

Because people's words provide important clues to how people think, it is very
useful to provide quotes in a written case study. [f the case includes presentations
by experts, then provide the presenters with information about the case and how
they can design their presentations to meet the needs of the participants.

Emphasize details. The goal is to have participants learn specifics; they will
extrapolate from the particular to the broad on their own. N

Keep participants focused on the case. Do not encourage them to bring up their own
experiences unless they are relevant to the discussion.

Teaching notes for the case presenter can be useful. These should include more
detail than the cases given to participants.

Discussion questions can be quite broad, even when the case is very focused.

Guidelines for Running a Successful Decision Case Workshop

Beforehand, create a booklet that includes each participant's name, picture, and brief
professional description. Mail the booklet to the participants well in advance of the
workshop, so they will all have a chance to read it. :

.Develop a Pre-Workshop Survey that asks participants what they want to learn,

what they perceive as their own strengths and weaknesses, efc., to help create a
workshop that best meets the needs of participants.

To ensure that participants feel comfortable with each other, provide legible name
tags, an inclusive (but not too comfortable) seating arrangement where people are
physically close to each other and everyone can see everyone else, and make |
ntroductions integral. :

Be.clear about your goals. Do you want people to learn a particular set of facts?
Become better teachers? Develop a new awareness?

Simplify. ‘It is best to concentrate on one primary goal.
Stimulate discussion so that participants are able to learn from each other.

Don't be too ambitious. Always prepare to do half of what you think can be
accomplished in the time given. Participants will learn more from what they. teach
each other than from structured activities. »

Mak)e sure the lighting is appropriate (e.g., if you want people to read, provide strong
light). , : :

Develop and administer a post-workshop evaluation to determine what participants
learned, what worked well and what did not, and how to improve the next workshop.



Reasons to Incorporate Case Studies into Learning

According to a survey conducted at the Harvard Business School, the , l
cases that involve participants most fully tell a story, focus on interesting is- i
sues, involve situations that developed in the past five years, permit empathy
with central characters, include quotations, present alternatives, require ap-
praisal of past actions, and demand that participants arrive at a decision.

Well-written and designed cases can be captivating and intense, draw-
ing the participants into the conflict or dilemma and encouraging their active
involvement. They give participants most of the responsibility for learning,
help them relate the specific situation in the case to larger issues, and encour-
age the ability to make decisions “under conditions of complexity, uncer-
tainty, and ambiguity, where there may be no optimal, rational, or democratic : l

solution” (Stanford, 1992).

10 .



SECTION 2

Case Study on Ecosystem Health

We live on a water planet. The oceans cover approximately 70 percent
of the Earth's surface, making the oceans the largest life-sustaining resource
on the planet. Its health is essential to our survival: The oceans help main-
tain Earth's climate, dilute pollutants, and produce four times as much oxy-
gen as green plants on land. The more we learn about the oceans, the more
- we understand our dependence on a healthy, productive ocean environment.
The oceans not only provide recreational opportunities—they are also a sig-
‘nificant source of human food. In some countries, more than half the animal
protein people consume comes from the sea (Norse, 1993).

Ecosystems

Before we can begin to effectively manage commercial fisheries, how-
ever, we must understand the fisheries ecosystem. An ecosystem is a com-
munity of different species that interact with one another and with the
chemical components and physical conditions that compose its nonliving
environment. An ecosystem is an ever-changing network of these biological,
chemical, and physical interactions that sustain a community and allow it to
respond to environmental changes.

Food Webs

An essential component of an ecosystem is the food web, a complex
network of any species that have interconnected feeding relationships (Figure
2). In the sea, food webs can be strikingly complex and often have multiple
levels. The number of possible interactions among species is very high, and
certain connections are particularly important in terms of energy flow.
Keystone species of fish have few predators but eat many types of organisms.
Removing a keystone species can cause profound changes in the composition
of the entire food web. '

Ecosystem Health

According to biologist Garrett Hardin, there are three laws of ecology
that are important to understanding how humans interact with their ecosys-
tem. The first of these laws is that we can never do merely one thing. Any
intrusion into nature has numerous effects, many of which are unpredictable.
The second law of ecology is that everything is connected to and intermingled

11
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FIGURE 2:
A model of a food web (Miller, 1992)
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with everything else; we are all in it together. The third law of ecology is that
any substance we produce should not interfere with any of Earth's natural
biogeochemical cycles (Miller, 1992). Ecosystem health criteria are premised
on these law of ecology.

~ An ecosystem is said to be healthy if it is free from “distress syn-
drome”—in other words if the ecosystem is stable and sustainable, maintain-

" ing its organization and autonomy over time and remaining resilient to

stress. Costanza et al. (1992) defined a healthy ecosystem in terms of four
major characteristics applicable to any complex system: sustainability, activity,

- organization, and resilience. Sustainability is a function of the other three

characteristics. Sustainability is defined as a relationship between dynamic
human economic systems and larger, dynamic, but slower-changing ecologi-
cal systems, such that human life can continue indefinitely without destroy-
ing the health and integrity of self-organizing systems that support life. This
definition of sustainability requires that human activities maintain the com-
plex processes of nature, in other words its organization, so that it can remain
resilient to stress across generations (Costanza, 1992). This theory of ecological
health encompasses human systems and implies that all human activities
must be understood in the larger context of ecosystems.

Large Marine Ecosystems

The large marine ecosystem (LME) was defined as a way to regulate and

. manage human activities (Sherman, 1991). The concept of the LME is based

on the idea that the sea consists of fairly distinct regions within which physi-

- cal conditions and biological communities are closely linked and can be man-

aged as a regional ecological unit. LMEs encompass an extensive area of
ocean space—approximately 200,000 square kilometers. LMEs are not based
solely on biogeography, but also include the local economic and political sys-
tems. Forty-nine LMEs have been defined throughout the world's oceans

(Figure 3). :

Northeast Continental Shelf Large Marine Ecosystem

The Northeast Continental Shelf Large Marine Ecosystem of the
United States encompasses 260,000 square kilometers, extending from the
Gulf of Maine in the north to Cape Hatteras in the south (Figure 4). This LME
has historically been among the most productive in the world. However, sci-
entists have been documenting changes in the structure and community dy-
namics of the ecosystem as a result of overfishing in the area.. Alteration of
the ecosystem balance causes disruptions throughout the food web. Changes
in the size of fish populations through human interventions, such as fishing,
can alter the structure and dynamics of LMEs, generating cascading effects up
the food chain to predators and down the food chain to producers (Sherman,

13
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1991). Yet, no simple measures or indices exist to show the effects of human
disturbances on the health of LMEs." '

Threats to Ecosystem Health?

In theory, virtually any marine organism, even the slowest maturing,
least fecund species, can be “exploited sustainably” so long ds no more are
taken than the species can replace through reproduction. Indeed, some tribal
peoples killed whales, dugongs, and sea turtles without depleting their popu-
lations significantly, despite the fact that the life histories of these species

- make them highly vulnerable to over-exploitation. But today's fishers are far.

more numerous, with technologies far more powerful, than their predeces-
- sors. Also, the cultural practices that prevented people from over- exp101t1ng
have largely been eliminated.

Most marine fishes that people catch can reproduce early enough and
in sufficient numbers that they should be relatively easy to harvest sustain-
ably. Yet virtually all commercially valuable marine populations are now
over-exploited in at least part of their ranges, as are many others that are
caught incidentally as bycatch. Over-exploitation not only diminishes-species’
populations and reduces economic return, but also causes genetic changes in
the exploited populations and alters their ecological relationships with other
species. Yet there has been very little study of the effects of intense flshmg
~ pressure on sustajnability.

Fishing has profoundly decreased population sizes and productivity in
many species of fish and marine invertebrates. Because most methods used
to catch targeted marine fish and invertebrate species are nonselective, large
numbers of invertebrates, fishes, seabirds, and marine mammals are caught
as bycatch, killed, and then discarded. Many more suffer nonlethal encoun-
ters that reduce their ability to survive or their market value.

Two of the most common industrial fishing technologies, gill netting
and bottom trawling, are examples of nonselective fishing methods. A trawl

is a funnel-shaped net that is towed behind a fishing vessel and dragged along

the ocean bottom (Figure 5). Animals are swept into the net and collect at the
“end of the funnel. The proportion of bycatch in a trawl net can be very high:
In New England, nontarget species constitute 76 percent of the yellowtail
flounder trawl catch. That is, for every yellowtail flounder that is caught,
three other fish are also caught. These nontarget fish are economically useless
to most fishing crews, and are returned—usually dead—to the sea.

2This section was taken from Global Marine Biological Diversity edited by Elliot A. Norse.
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FIGURE 5:

A bottom-trawling fishing vessel (Norse, 1993)

Physical Alterations to the LME -

The sea floor is not covered by homogeneous, featureless accumula-
tions of sediments. Rather, sandy and muddy bottoms are communities with
complex structures that include nonliving objects (rocks, shells, worm-tubes,
logs), living organisms (seaweeds, sponges, bryozoans, mollusks), and, most
of all, the results of biological activities such as burrowing. Most of these
~ structures are either too small to be readily seen or lie below the surface of the
sediment. Nevertheless, they markedly increase the diversity of species that
the seabed accommodates. Trawling disrupts this “layer-cake of life,” altering -
not only species composition and structure but also many marine ecosystem
processes. Bottom-dwelling animals that are not caught in the nets are often.
injured or killed by contact with the trawl nets or by physical alteration of the
seabed by the churning up and redistribution of sediments.

- Bottom trawling also affects bottom-dwelling species when churned-up
sediments resettle. Suspended particles in ocean water increase about 1,000
percent after trawling. In addition to burying organisms, these particles can
diminish photosynthesis, inhibit feeding, and increase the amount of energy
that feeding organisms need to filter sediment particles from nutrients. As a
result, frequent resuspension can change the dominant bottom-dwelling
species from suspension-feeders to deposit-feeders. By removing accumu-
lated sediments, trawling can also expose underlying layers of barren clay,
rock, or sand, making these areas uninhabitable by soft-sediment dwellers.

17



‘Given the prevalence of trawling, there has been little research about
its impact on ecosystem health. :

Alterations to the Food Web

Removal of species often leads to the loss, shifts in relative abundance,
or reduced resilience of other species. Removal of keystone species may cause
communities to shift from one stable state to another. Over-exploitation
could cause this fundamental shift, leading to effectively irreversible change
- in marine ecosystems. This could be true even if whatever pressure was re-
sponsible for removing the keystone spec1es, for example overfishing, were-
relieved.

Effects of Overfishing on the Northeast Shelf Large Marine
Ecosystem

As witnessed in the Northeast Continental Shelf LME, overfishing has
‘led to significant changes in relative sizes of fish populations, leading to an
increase in less valuable populations. A major ecological shift has occurred
~ on Georges Bank. In 1963, 55 percent of the fish caught on Georges Bank were
groundfish (cod, haddock and hakes), whereas only 24 percent were skates
and dogfish. By 1986, landings of commercially valuable groundfish had de-
clined to 11 percent, whereas those of skates and dogfish had increased to 74
percent. Skates and dogfish are important predators of other species of fish,
and their increased abundance on Georges Bank may impede the recovery of
groundfish.

18




SECTION 3

Management and Legislation:
Threat and Response

One of the prifnary threats to the lohg-term sustainability of large marine
ecosystems is overfishing. Depletion of the flshmg stocks has caused a shift in
the ecolog1ca1 balance of the system.

Threat: Overflshmg :

Groundflsh mclude cod, haddock flounder, and other fish hvmg at or
near the ocean floor. These have been the mainstay of New England fisheries
since colonial times, and an important contributor to the economy of not
only Massachusetts and New England, but to the nation as a whole (MOGTF,
1990). As recent headlines indicate, however, the viability of the commercial
fishing industry in New England and many other areas is now in serious '
question.

While fishing practices in New England have not historically been sus-
.tainable, it wasn't until the second half of this century that there were any se-
vere threats to the groundfish. The past 30 years, however, have been particu-
larly problematic. A combination of factors unique to this time period have
shifted the tide in the declining fishing industry. These factors include inade-
quate regulations and management programs; lack of foresight technological -
advances; population growth; ignorance; market forces; and in some cases,
simple greed. '

Impetus to Act

In the late 1960s and early 1970s, large-scale, unsustainable fishing,
prlmarlly from foreign factory trawlers, was threatening the fish stocks and
causing continuous severe declines in fish catches. In 1976, after foreign fleets
had decimated the fisheries of the western North Atlantic Ocean, the U.S.
Congress responded by passing the Magnuson Fishery Conservation and
Management Act (Magnuson Act), a law designed to protect and sustain fish-
eries within 200 miles of the United States coastline (MOGTF, 1990).

'"The Magnuson Act succeeded in removing foreign fishing vessels
from U.S. coastal waters and established eight regional councils to develop
fisheries management plans. In New England, the U.S. Secretary of
Commerce, in conjunction with the New England Fisheries Management
Council (NEFMCQ), is responsible for management of the local fisheries re-
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source. The NEFMC consists of 21 members from Maine, New Hampshire,
Connecticut, Rhode Island, and Massachusetts. Each state's Fisheries Director
must serve on the Council. In addition, the Secretary of Commerce appoints
an obligatory member from each state, as well as 11 at-large members who
must have some knowledge of the fishing industry. Enforcement of regula-
tions is the joint responsibility of the National Marine Fisheries Service
(NMEFS) and the U.S. Coast Guard (Verga, 1994). ‘

Failed Goals

The passage of the Magnuson Act brought extreme optimism to
American fishermen, processors, and investors. The large quantities of fish
formerly caught by foreign vessels would now be caught by Americans. New
boats replaced old boats, bigger boats replaced smaller boats and some fisher-
men built a second or even a third boat. The number of days fished nearly
doubled (Figure 6), and new electronic equipment increased fishing efficiency.
Overall, the fishing power of these larger vessels increased considerably
(MOGTF, 1990). o

With this large increase in fishing effort, catches increased as well. For
instance, in the Gulf of Maine, bottom trawl landings increased by 41 percent
from 1976 to 1983. Fishing mortality increased so greatly during this period of
time that 40 to 70 percent of the fishable populations of some groundfish were
landed annually. Large numbers of small, immature fish were discarded and
presumably died (MOGTF, 1990).

Sound management of groundfish should result in long-term sustain-
able yields at or near biological potential. Implementation of the law and
management plans, however, did not adequately protect the New England
fisheries. By 1988, more than ten years after the passage of the Magnuson Act,
landings of New England's offshore groundfish stocks were once again at
record lows, as seen in Figure 7 (MOGTF, 1990). Trawler revenues were cush-
ioned somewhat by rising prices, but decreased sharply when both landings
and prices for groundfish fell particularly in 1988 (Figure 8). In 1988, revenues
per vessel in New England declined by 13 percent on average (MOGTEF, 1990).

Because of the current economic squeeze in the fishery, some fisher-
men have been forced out of business in recent years, and a slight reduction
in fishing effort has occurred. This reduction is evident in the drop in days
fished by trawlers since 1985 (Figure 6). Nevertheless, the current fishing ef-
fort is still far greater than what is needed for recovery of the depleted stocks
(MOGTF, 1990). ' '
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Laying Blame

The causes for the failure of regulations to save the New England

- groundfish are multiple, and finger pointing abounds. One main problem is
that management was designed more for short-term economic gain than for
the long-term preservation of the resource. The result is a “tragedy of the-
commons,” a situation in which users over-exploit a limited common re-
source, because no individual has an incentive to use the resource sustainably
unless all users do the same. In this case, rising prices and opportunity for in-

creased profits encouraged individual fishermen to catch “every last fish.”

Many fishermen acknowledge their role in the decline of fish stocks,
but they also tend to blame pollution, global warming, government interfer-
ence, technology incentive programs, the Fisheries Management Council, and
_even fishermen from other ethnic groups for the current crisis. Others point
to greed, cheating, and lack of enforcement of existing regulations. No matter
which way the finger is pointed, the end result has been depletion of the fish
stocks that the fishermen lobbied so hard to save through passage of the
Magnuson Act. ‘

Too Much Téchnology

Some experts believe that overcapitalization of the industry is the root cause
of the decline in fish stocks. After the departure of the foreign vessels, the New
England trawler fleet grew substantially. The Fishing Vessel Obligation Guarantee
initiated by NMFS provided loans and encouragement for fishermen to invest in
much larger boats and more sophisticated technology. With this support, the num-
ber of coastal fishing vessels in New England increased from 650 in 1978, to 1021 in
1984, to approximately 5,300 vessels in 1994 (Figure 9) (Seamans, 1994).

5,300
4,770
4,240 1
3,710
3,180
2,650
2,120
1,580°

Year 1978 Year 1984 Year 1994

1,080
530

Category

FIGURE 9:

Changes in numbers of coastal fishing vessels from 1978 to 1994 (Seamans, 1994)
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After implementation of the Magnuson Act removed foreign factory
ships from New England's waters, American fisherman began building larger
ships. More advanced computerized navigational equipment and sophisti-

- cated fish finding technology also greatly enhanced fishing efficiency. All of
these efficiencies and improvements in the fleet were often out of context
with the reality of the fish resource, and they ended up pushing the catches of
fish beyond their maximum sustainable yield.

Regulatory Problems

The Magnuson Act, implemented in 1977 included a quota system, bycatch
limits, and designated closed areas. Initially, fishing stocks increased as the foreign
fishing fleets pulled out. But the Fisheries Management Councils operated in crisis
mode from the very beglnmng There was poor communication and very little
proactive response to the issue (Dorsey, 1994).

Part of the problem is that the Magnuson Act did not define overfishing, nor
did it set any quantifiable goals'for reducing fish catches. The 1989 revised guidelines
also did not provide a numerical definition of optimum yield as a standard against
which to judge performance. Finally, enforcement was weak and often lax (Dorsey,
1993). According to some experts, the initial quota system was good for fisherman
because the price of fish didn't fluctuate much and remained rather high. On the
other hand, dealers hated the quotas, because they couldn't control prlces (Seamans
1994).

In 1982, the Fisheries Council abolished the quota system, for a number of
reasons: Quotas were éxceeded too quickly, the fishing areas were constantly being
shut down, many fisherman were cheating the system due to high prices, and deal-
ers had been lobbying heavily to end quotas. With the abolishment of quotas, there
were almost no restrictions. There was a mesh size stipulation and a minimum fish
size requirement, but there were no controls on the number of boats, the number
and length of fishing trips, gear technology, or catch size. This situation was an

“interim plan” and was intended to last only one year until a better plan was drawn
up. The interim plan lasted three years, until 1985, when it was finally formalized
as the Northeast Multispecies Fisheries Management Plan (FMP). During that time,
several sections of the plan were revised and expanded, and terms were ‘defined.

~ Since 1982 there have been many more regulatory refinements. Yet de-
spite all these measures, in 1990 landings of New England groundfish hit all-
time lows, with some species yielding less than 10 percent of their long-term
potential. In 1992, cod landings plummeted 30 percent (MOGTF, 1990).

Most stocks are currently classified as over-exploited, and several
species are now considered “economically extinct.” Individual vessel catches
(the total number or pounds of fish brought in by a boat) have declined by 50
percent on average. In Massachusetts alone, the decrease in annual harvests.
amounts to a loss of 88 million pounds of groundfish, $193 million in gross
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income, and 8,000 jobs each year (MOGTF, 1990). The health and viable fu-
ture of the New England fishing industry and the large marine ecosystem is
in jeopardy.

Response: Lawsuit by the Conservation Law Foundation

In May 1991 the Boston-based Conservation Law Foundation (CLF)
filed suit against the U.S. Secretary of Commerce, the Assistant Administrator
for Fisheries of the National Oceanographic and Atmospheric
Administration (NOAA), and the Director of the Northeast Region of the
NMEFS. The suit charged these agencies and individuals with failure to pre-
vent overfishing of the New England groundfishery—a responsibility man-

- dated by the Magnuson Act (CLF, 1991). :

Just two months later, in a Boston federal court, the suit was settled by
a.consent decree, which established deadlines for production and implemen-
tation of a management and rebuilding program for New England ground-
fish. An integral component of the consent decree is the rebuilding program.
No previous fisheries management plans had included any rebuilding efforts
(U.S. District Court, 1991). In response to the decree, Amendment 5 to the
Fisheries Management Plan for the Northeast Multispecies (Groundfish)
Industry was approved on January 3, 1994, after nearly four years of compro-
mise and negotiation. The Amendment went into effect on March 1, 1994.

The new management program limits. the number of days a vessel may re-
main at sea; this is known as a “reduced fishing effort.” The objective is to reduce
fishing mortality (the total number of dead fish landed, including bycatch) by 50 per-
cent over five years, by decreasing fishing effort 10 percent in each of those years.
Amendment 5 is billed as a “framework” system plan, which will allow flexibility to
adjust days at sea as necessary, according to how well the rebuilding effort is pro-
gressing. It is the first fisheries management plan in New England that has set a
strict time limit for results (Dorsey, 1994).

Amendment 5 also'increases the required fishing net mesh size. This mea-
sure is supposed to allow smaller, younger fish to escape the nets, and was estab-
lished to protect the younger breeding stock. The plan has also expanded the closed -
fishing areas, and placed a moratorium on new vessel registrations.

Enforcement is enhanced under Amendment 5, but will continue to be a
challenge. To address this, all registered fishing vessels will eventually be required
to install on-boat tracking systems. This will burden already strapped boat opera-
tions, though—the cost is estimated to run $6,000 per ship. At the moment a
cumbersome call-in system is in place (Seamans, 1994).
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Future Prospects3

Will Amendment 5 work? Only time will tell whether the fish stocks
can recover. One thing is certain, there have been, and will continue to be,
irrevocable changes to the way of life of fishermen in New England.

Currently many options are being explored to assist fishermen and
fishing communities through this time of transition. NOAA has allocated
$2.5 million in community aid, $1 million from the Economic Development
Administration, and $1.5 million from NMFS. Next year's appropriation is
expected to be $3. 5 million. In March 1994, U.S. Congress approved an addi-
tional $30 million dollar emergency fund for east coast fishing communities.
Individual states are also making efforts to support the fishing culture.
Massachusetts is seeking ways to fund up to $10 million in aid. These monies
will be used in a variety of ways to ease the burden to fisher families and the
industry as a whole (Bullard, 1994).

The primary need is to reduce fishing intake and industry overcapital-
ization. This can be accomplished either through bankruptcies, or by gov-
ernment and private sector intervention programs. Some of the options
include: :

* “boat buy-backs”—outright purchase of fishing boat operations

* paying fishermen not to fish (in a program smular to U.S. farmer
subsidies)

» transitional “bridge” loans to maintain operations until the fish
stocks recover |

o developing fish piers for other commercial uses.

There is also a need to develop new markets for currently underuti-
lized species of fish. This will have long-term effects for the continuation of
the fishing industry in New England. Current projects include the following:

e processing mackerel for surami (fish meat used in fish cakes, for
sushi, etc.)

e using low-value fish and flSh waste for liquid and- pellet—form plant
fertilizers

¢ developing fish for the pet food market.

Research is now being conducted to evaluate the potential for joint
overseas markets, such as surami in Japan and herring in the Baltic States.
American immigrants, especially Asians and Eastern Europeans, are also a
primary market for underutilized species, because these people traditionally

3The majority of information in this séction was compiled from a telephone interview with
John Bullard, Director of Commuruty Programs, NOAA Office of Sustainable Communities,
March 1994 ‘
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used such species in their home countries. Opportunities also exist to encour-
age traditional American consumers to develop tastes for underutilized fish.
This would be accomplished through media and education campaigns similar
to those used by the pork and beef industries.

Finally, funds will also be allocated to social programs (family counsel-
ing, substance abuse, retraining and adult education), which will support
community 1nfrastructure and human services during this transitional pe-

- riod.

'To succeed, sustainable managemént of the fishing resource must be
approached from an integrated, interdisciplinary stance. This can only be ac- -
complished by reconciling the criteria of scientific research with technological
and marketing advances, while at the same time addressing long-term com-
munity and societal needs. :
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Chronology of the legislative, regulatory and management activities desngned to
manage and conserve the New England groundfishery

April

Nov.

June-

Aug.

Jan.

Mar.

Mar.

May

1976

1977

1982

1983
1985
1986

1987

1989

1989

1991
1991

1994

1994

1994

1994

Fisheries Conservation and Management Act (Magnuson Act) passed by
Congress, calling for immediate action to conserve and manage the fishery resources
found off the coasts of the United States, and.establishes a 200 mile fishery conserva-
tion zone within which the US shall have exclusive fishery management authority. The
Section 602 Guidelines for the national standards provide advisory guidelines for de-
veloping FMPs. '

First Fisheries Management Plan (FMP) written by New England region
office of NOAA in conjunction with the NEFMC. Established as a quota-based man-
agement program. Mainly continues management measures in use before the
Magnuson Act. '

Quota system abolished under the Interim Groundflsh FMP. New man-
agement system allows "open fishing" with controls on mesh size and minimum size
catch.

-

The 602 Guidelines are substantially revised and expanded in response
to a petition from the Environmental Defense Fund.

Open fishing approach is formalized under the Northeast Multlspemes FMP
(Amendment 1). Plan includes operational definition of optimum yield and biological
targets for the stocks in the plan. :

NMFS gives conditional approval to the Multispecies FMP.
NMFS approves Amendment 1.

The 602 Guidelines on overfishing are further revised to require FMPs to
establish an "objective and measurable” definition of overfishing, and to create recov-
ery plans for any overfished stock. At this time, the New England Groundflsh FMP still -
has no definition of overfishing.

The NEFMC responds to revused 602 Guidelines by proposing that the overfish-
mg definitions for groundfish be the percent maximum yields included
in the 1985 FMP. The Council also admits that those target yields were not yet being
reallzed but there is no deadlme set to produce or implement a rebuilding plan.

CLF files a lawsuit against the Secretary of Commerce for failure to prevent over-
fishing in the groundfish industry.

Legal suit is settled with a consent decree signed by CLF and NMFS, which
establishes deadlines for production of a stock rebuilding plan.

Amendment 5, the NFMC plan to address overfishing is approved.

Amendment 5 rules are published and plan goes into affect, but 6-inch
mesh size requirements are extended one month.

‘Secretary Brown of the Commerce Department announces that Congress has ap-

proved a $30 million emergency aid fund to support the fishermen, and the 6-
inch mesh size requirements are extended an additional month.

Amendment 5 “effort limitations" begin. ' , -
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'SECTION 4

Focus on a Community: Gloucester

" The picturesque city of Gloucester, Massachusetts, nestles on a bay
about a hour's drive northeast of Boston. Not only is fishing traditional in
Gloucester, but it has been the economic mainstay of the city for centuries.

History of Fishing in Gloucester

To the early colonists, fish at first meant food. Later, fish became their
currency in trade. As early as the 1660s, Gloucester supplied salt cod to
Europe. The salt fishery, which started in the 1660s, flourished until the
1930s, when the new technology of refrigeration, quick freezing, and filleting
made possible the growth of frozen and fresh fish markets (Dewar, 1983). An
important financial contribution was also made by whale hunters. The first
attempts at organized manufacturing in New England were intimately related
with fishing and shipping. Pork and salt-meat packmg, biscuit manufactur-
ing, and textile production all had their origins in the needs and profits of the
fishing industry (Ackerman, 1941).

Gloucester's flshmg industry expanded phenomenally after 1939. By
1943 it surpassed Boston in volume of landings and led all New England as
the premler producer of fish. Redfish landlngs soared from a few thousand
pounds in 1934 to almost 178 million pounds in 1951 and constituted nearly
70 percent of the total catch. Landings in 1934 were worth $755,000; in 1951,
they brought fishermen and vessel owners $12.7 million (White, 1954).

After the second World War the fleet included 248 vessels. Since 1938,
the port has had its own fish pier and public freezer. After World War II
Gloucester became the redfish port of the region, landing 73 percent of New
England redfish in 1946. After the peak year of 1951, landings and their value
declined erratically, although Gloucester remained a leading national port
(White, 1954).

During these years the Gloucester fleet turned to other species, the
most important of which was whiting. Between 1956 and 1957 whiting land-
ings in Gloucester jumped from 44 million pounds to 75 million pounds.
The increase saved Gloucester from disaster, but landings of wh1t1ng declined
after 1965 (White, 1954).

As catches of wh1t1ng and redfish declined, haddock became more im-
portant to Gloucester's fishermen. By 1965 haddock landmgs made up 20 per-
cent of the catch and nearly 40 percent of the revenue in the port. The depen-
dence of the offshore boats on haddock was even greater than the landings
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indicate, because large boats often took thelr catches to Boston in search of a
better price (White, 1954).

The gradually decreasing catches brought hard times to the Gloucester
offshore fleet, and the number of offshore boats declined substantially. In
1952, 87 large and medium trawlers that fished primarily for groundfish,
mostly redfish but also haddock and cod, landed their catches in Gloucester.
By 1965, probably fewer than sixty offshore boats worked out of Gloucester,
because many trawlers lost money (White, 1954). Conditions temporarily
improved after passage of the Magnuson Act, and the fleet grew. to over 120
boats by the late 1980s.

In 1988 catches declined by 50 percent on average, and total landings
dipped below 100 million pounds, resulting in significant economic losses to
. fishermen and to the industry as a whole. Even so, Gloucester still ranks first
in New England for total pounds of fish landed, and tenth place nationally in
value of its fish caught. Its boats landed 107.2 million pounds of groundfish
in 1991, especially cod and pollock. Large quantities of whiting are also landed
from July through November. The majority of the fish end up in Boston for
auction or are sent to dealers in New York. The rest is sold directly to small

processors in Gloucester. (Hall- Arber, 1993).

Fishing and fish processing generate a great deal of fish waste.
Concurrently, there is a shortage of fish byproducts for the pet food industry.
" To handle fish waste in a way that would increase economic health of indus-
try in Gloucester, the city and the local fisheries have recently become in-

* volved in efforts to attract development of an environmentally sound and
odorless fish-protein recovery plant to Gloucester (Hall-Arber, 1993).

Gloucester's Fishing Community

- Fishing dominates Gloucester's image and attracts tourists. It is esti-
mated that at least 40 percent of the community's employment and revenue
is dependent on the fishing industry. Although fishermen comprise less
than 10 percent of the employed males in Gloucester’s labor force, the multi-
plier effects (which include employment in support industries such as suppli-
ers of fuel, ice, food, equipment, and processing of fish) may triple or quadru-
ple the economic benefits of fish landings.

Incomes in Gloucester's fishing community are highly varied.
Dependmg on the size and capacity of the boats and the success of catches,
~ crews may average from $15,000 to $40,000 per year, while their captains earn
$20,000 to $55,000 annually. According to U.S. Census data, the median an-
nual income for the 11,550 households in Gloucester is $32,690. to $39,827.
The average per capita income of a Gloucester resident is $16,044 (Hall-Arber,
1993).

Gloucester fisherman own an average of two fishing vessels, which
usually are small to medium-size owner-operated boats. There are 500 to 700
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fishermen in town, ranging in age from 18 to 60. The majority of skippers
(captains) on the large vessels are fairly young, between 30 and 40 years old.
Most of the fishermen own their own homes, and most own at least one mo-
tor vehicle. These items are usually financed using fishing boats as collateral.
Thus, if fishermen are forced out of business, they stand to lose all their pos-
sessions. In addition, since many fisherman support extended families, loss
of this income would be likely to have major ramifications on the economy
of Gloucester. Also, in the 1970s Gloucester ranked third in the country in per
capita alcohol consumption. Under conditions of massive unemployment
drinking and drug use could increase. .

The dominant ethnic group in Gloucester is Italian, and Italians make
up the majority of the city's fishing community. Many older residents have
little education and do not speak English. There is little interaction among
Italian and non-Italian families, even within the fishing community.

Fishing is a trad1t10nal occupation in Gloucester, and almost all of the
town’s fishers are men. Wives end up taking on the roles of both mother and
father when their husbands are absent on extended fishing trips. Many of
these women have organized themselves into the Gloucester Fishermen's
Wives Association, which has played an active role in the New England
Fisheries Management Council since the 1970s.

, ‘Because of overfishing and its many ramifications, Gloucester has within the

past several years become an economlcally depressed area with high unemploy-
ment. Simultaneously with reductions in fish catches, the number of fishermen
has increased, so that few individuals are making a profitable living and the supply
of fish is seriously threatened (Hall- Arbor, 1993)

Conclusions

The current problems of the fishing industry cannot be blamed only on
the fishermen. The current crisis has been caused by a host of interrelated
factors.

Though there have been instances of greed and cheatlng, the majority
of fishermen and their families care very much about the sustainability of the
fish resource and the long-term prospects for the industry in New England.
They want to see the fisheries continue so that their children and grandchil-
dren will be able to continue the cultural tradition of fishing. Many fisher-
men have long tried various methods to halt the declining trends. Gloucester -
in particular has been active in attempts to promote conservation. The city’s
fishermen have fought oil-drilling schemes in the prime fishing grounds;
‘promoted marine sanctuaries; opposed harmful fishing practices such as
paired trawlmg, encouraged quotas; and actively lobbied the community
perspective in New England fishing management initiatives.

During the late 1970s and 1980s, low-rate government loans and financ-
ing schemes encouraged Gloucester fishermen to purchase larger, more so-
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phisticated vessels and more advanced technological equlpment Many fish-
ermen were actually happier using smaller-scale technologies and working
on wooden boats. Even those who resisted change, though, were eventually
forced to join the movement, in order to remain competitive with neighbor-
ing fishermen who had taken advantage of the economic opportunities. In
effect, some fishermen felt compelled to upgrade their boats and equipment.

Fishermen and their families are still active in finding solutions to the
problems, but most are skeptical that the new management plan will have
the intended effect. They can be sure of only one result—imminent and huge
changes to a traditional way of life in Gloucester.
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SECTION 5

Potential Effects and Impllcatlons of Overflshmg
on the Northeast Shelf Ecosystem

Despite the importance of our oceans, humankind continues to exploit
marine ecosystems. We have ruined once-bountiful fisheries, and other fish-
eries are caught in boom-and-bust cycles. Conserving marine fisheries re-
quires us to understand the sea has properties that distinguish it from the
terrestrial realm, including fluid boundaries that shift on all time scales,
buoyaney, vastly larger size, and three-dimensionality. Although there is a
© growing movement to protect, understand, and sustainably use the sea, there
are also significant obstacles to fisheries management. Some are scientific or
technical, others are cultural, economic, political, and legal.

Scientists do not understand enough about marine ecosystems to accu-
rately predict whether a species, once significantly depleted, will be able to re-
bound to historic population levels—the ecosystem dynamics may have
shifted to an alternate stable-state condition. .

The United States continues to address threats to the marine fishery
with an ad hoc approach, treating the visible symptoms of mismanagement
while ignoring the underlying causes. The large marine ecosystem concept
offers a holistic, proactive approach to address threats and manage natural re-

sources. The greatest strength of the LME approach is that it considers whole
fish stocks, their prey, their predators, and the physical factors that affect their
survival. Managing this entire functional unit rather than individual fish
species, however, requires comprehensive ecological studies that are time
consuming and difficult to conduct. Also, economic, cultural, political, and
sometimes trans-national issues must be integrated in the management
studies and recommendations. As human cultures become more complex,
- understanding and managing our role in the ecosystem also becomes more
complex and more critical.
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April 20, 1994

TELI Faculty Development Program  May 31, - June 10, 1994

Day One - PROGRAM OVERVIEW
Tuesday, May 31, 1994
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Day THREE
Thursday, June 2, 1994
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8:30 Refreshments

9:.00 Introduction -
MADALEINE OCHINANG

9:15 Welcome Remarks

" JOHN DiBIAGGIO (D. Gute)
- 9:30 Overview & Intros
. TOM KELLY

10:15 Introduction to case study
Concept of large marine
ecosystem
KEN SHERMAN, NOAA

11:00 Discussion

12:00 LUNCH at Science Center

8:30 Refreshments

9:.00 Recap & Overview

9.05 Eco-system Health and
Human Health
PAUL EPSTEIN

9:50 Discussion

10:30 BREAK

10:40 Stresses on large marine
ecosystems

11:30 Discussion
12:00 LUNCH

8:30 Refreshments
9:00 Recap Session

9:15 Ecological Economics

JONATHAN HARRIS

10:00 Discussion

11:00 BREAK

11:15 Freshwater and Saltwater
Wetlands: Their Nature and
Importance 4
NORTON NICKERSON

12:00 Bus pick-up
LUNCH on route

7:30 Bus pick-up -

8:00 Leave for Roxbury

9:00 Environmental Diversity Forum
as an environmental justice
movement
PLENARY 4 speakers

10:30 Site Visits: Examples
DSNiI-land use planning
Todesco Asphalt Plant-human
health & cumulative exposures
Boston Harbor-access and
distribution of clean-up burden

12:00 LUNCH on route

1:00 Key concepts of ecosystem
health indicators
_ KEN SHERMAN, NOAA
1:45 Discussion
2:30 BREAK

on ecosystems

' BILL MOOMAW

3:30 Discussion -

4:15 Course Innovations--New
Course: Time, nature, and
humanity: Historical
perspectives on global
economies JOHN BROOKE

530 Adjourn

6:00 Orientation for visiting faculty

Arlington, MA

2:45 Global Climate Change: a stress

8:00 ECOCABARET work in progress

1:30 Legislative Frameworks: an
industry perspective
JON PLAUT, AlliedSignal
2:10 Legislative Frameworks: a
public policy perspective

250 BREAK .

3:.00 Discussion

4:00 Curricular Innovations-
Revised Course: Dance
Movement and Creative
Thought
Alice Trexler

5:00 Adjoum
530 RECEPTION Alumnae
: Lounge

7:30 VIDEO: "Ecological
Economics”

1:00 FIELD TRIP to Crane Beach

4:00 Leave Crane Beach

500 Return o Tufts

7:30 VIDEQ: "Earthkeeping:
Toxics and Race"

2:30 Why is social justice important
_ for the environment?
- PLENARY & DISCUSSION
4:00 Curricular Innovations
DALE BRYAN
Experiential Learning and
Internships: Peace & Justice
Institute
5:00 Adjourn

| 6:00 Return to Tufts




TELI Faculty Development Program May 31, - June 10, 1994

Day FIVE Day SIX ‘ Day SEVEN - Day EIGHT - Day NINE - CONCLUSIONS
CASE PREPARATION GLOUCESTER GROUP SESSIONS WORKING SESSIONS Friday, June 10, 1994
Monday, June 6, 1994 . Tuesday, June 7,1994 | Wednesday, June 8, 1994 | Thursday, June 9, 1934
8:30 Refreshments 8:00 Bus pick-up 8:30 Refreshments 8:30 Refreshments 8:30 Refreshments
9:.00 Recap Session 8:30 . Leave for Gloucester | 9:00 Recap Session 9:00 Group One :
9:15 Case History & Context 9:15 - Guidelines for Project Conclusions
' Plenary ' 9:45 Working Sessions Closing Speaker?
Overview of the system ' 10:00 Group Two Curricular Innovations
KEN SHERMAN, NOAA . : ' Video
The fisheries resource ) : “11:00 Presentation of '
. ELEANOR DORSEY ' environmental
Technology & fishing , ‘ ' programs
TOBY SACKTON 12:00 LUNCH provided by | - MUHLENBURG
10:50 BREAK : ' Gloucester - UNIV OF NO. IOWA
11:00 Discussion Fishermen's Wives :
12:00 LUNCH - : Association 12:00 LUNCH 12:00 LUNCH
1:30 Management & Impacts 1:30 Presentation of 1:30  Group Three 1:00 LUNCH at Science
Fisheries management & ' environmental Center
legistation programs 2:30 Group Four ' '
ELEANOR DORSEY | MENDEZ UNIV. ' .
Sociological & ' , UNIV. OF CUSCO .3:30 Case Summary 2:.00 Adjourn
Community Impacts :
HELEN METTERER : 2:30 Working Sessions
Sustainable 5:.00 Adjourn
Communities ' ”
ELIZABETH KLINE ’
250 BREAK ‘

3:00 Discussion

4:00 Curricular Innovations
' 5:00 Leave Gloucester
. -6:00 Return to Tufts ,
5:00 Adjoum ' 5:00 Adjourn

7:00 VIDEO A 7:00 VIDEO




