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1986-87 Curriculum

Eall January Spring June 16 July 22
Program Semester Term Semester July 15, -Aug. 20 Page
SES-AFRICA
— Wildlife Biology and

Management Sept 5-Dec §, 1987 Jan. &-Mar 31, 1987 6
— Wildlife Management Level B |Level A |30
SFS-CARIBBEAN
— Marine Biology and

Management Sept. 12-Dec. 5, 1987 Feb. 4-Apr. 29, 1987 8
— Coral Reef Ecology Dec. 27-Jan, 17 Level A |Level A |24
— Marine Ecosvstem Under Stress Level B 26
— Ecology of Peisonous Fish Level B |28
SFS-AUSTRALIA
— Biogeography: Impacts on

Diversity Sept 12-Dec 5, 1987 Feb. 3-May 1, 1987 10
— Biogeography: Human Impacts

on Diversity Level A |Level B |38
SFS-CENTRAL/SOUTH AMERICA
— Primate Behavior, Biology &

Managermeny Ech. 4-Apr. 29, 1988 38
— Medicinal Botany Level B [Level B |16
— Deforestation: Tropical

Rainforests - Level A |22
— Primate Biology and Behavior Dec. 27Jan. 17 Level A |Level B |34
SFS-EUROPE
— Reintroduction of Endangered

Specics: Alpine Ibex Level A |level B |20
— Acid Rain: Impacts on Forestry? Level B | 38
SFS-NORTH AMERICA
— Acid Rain: Aquatic Ecology Level A 32
— Dolphin Biology and Behavior Dec 27-Jan. 17 Level A |Level A

Level B Level B 36
— Population Dynamics of

Harbor Seals Level A |level B |14
— Natural Resource Conservation Level A |Level B |38
— Parks for Preservation: Large

Mammal Eﬁ]‘lﬂgr Level B |Level A |38
— Ecology of Bald Eagles i Level A |38
— Humpback Whale Ecology Level B: June 8-July 7

Level A: July 2-July 31
Level A: July 27-Aug. 2% 18
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What is
SES?

Since 1980 the School for Field
Studies has mounted more than 100
student research teams in unique
field-based courses throughout the
world, immersing students directly
in the ecosystem they are studying
and teaching them the skills they
will need to address critical environ-
mental issues.

Courses

We have built our educational mode!
on the examination of a particular
environmental problem or issue—
such as acid rain, wildlife manage-
ment or deforestation—while
structuring our courses around
traditional academic disciplines,
including wildlife biology, tropical
ecology, archacology, marine biology
and geology. Rather than being a
clear, text-book case, each problem
we investigate involves a complex
network of interrelated social,
biological and technological pro-
cesses. SFS courses are structured,
intense academic endeavors
accredited for college-level science.
Each course incorporates lectures,
assigned readings, critical reviews of
current research papers, independent
projects and objective performance
evaluations. Training in field research
methodology leads to long, often
arducus hours of data collection
using SCUBA diving, tracking, cen-
susing, capturing or any of a dozen
other methods. Accompanying this
atmosphere of serious research is the
sense of discovery, the knowledge
that we are contributing to a
valuable effort, and the joy of
sharing a remarkable experience.

Research

Our research component offers us a
untique opportunity to make a per-
sonal contribution to science and
humanity. Addressing issues such as
how to feed an expanding world
population, how to control less of
species diversity and how to balance
the growing conflicts between
development and conservation, we
engage in critical, real-world
problem-solving.

“Doing” science is harder work
than reading about science. We
think of science as a verb—an
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action word—not a noun. Each
course concludes with a final report,
many of which have been published
in scientific literature (bibliography
available upon request). Examples of
research projects include: the effects
of boat harrassment on ‘whales and
seals, the impacts of hazardous
waste on shellfish populations, the
behavioral changes evidenced by
ungulates on a Kenyan game ranch
and the potential pharmaceutical
uses of plants growing in the
Ecuadorian Andes.

Field Based
Curriculum

The world is your classroom—and
it’s the best of all possible
laboratories. By situating our courses
in the midst of a few carcfully
chosen ecosystems, we have an
unparalleled opportunity to observe
real-life illustrations of what we only
imagined in classroom lectures. Facts
and theories come to life in a way
that textbooks can’t match. Much of
our work—our wildlife management
research in Kenya, our behavioral
studies of primates in Panama—

SFS Faculty Profile

Dennis R. Rasmussen

Hometown: Davis, California

Profession:
Faculty at California State University at
Sacramento

Age: 36

Education:
= Ph.D. in Comparative Psychology,

University of Californiz - Riverside

= Animal Keeper - Los Angeles Zoo

* TField Director - Olive and yellow ba-
boon study, Tanzania, East Africa

= Principal Investigator - Socialsexual
behavior of bonnet macaques:
California Primate Research Center

requires special permits, affording us
access 1o sites and experiences not
available to tourists. Camping in
tents provides us a mobile base of
operations and an opportunity to
experience first-hand the delicate
balances and interactions of the
ecosystem we are studying.
Skills

SFS courses are designed to teach
the skills you need—in research
methodology, teamwork, a scientific
discipline, and ocutdoor living. No
other program offers growth and
development in all these areas. You
do not need field training, a science
background or previous experience
to participate in an SFS course. We
bave designed courses on two levels
to accommodate introductory and
advanced students. We will teach
you hrow to approach a problem,
how to form a hypothesis, how to
work as a team utilizing each
member’s strengths and weaknesses
1o the benefit of the entire group.
You will learn how to engage in
prablem-solving under real-life cir-
cumstances. These skills are valuable
in any career you choose to pursue.

# Leader - Field research expeditions to Panama since 1981 to study @amartin monkeys
# Published over a dozen papers and presented over twenty papess at scholarly

assemblies. Selected papers include:

Rasmussen, DR, 1980. Clumping and consistercy of prisnates’ parems of range use: definitions, sampling,
assessments, and appications, Folfe Primatologica, 34, 111-139.
Rasmussert, DR, 1981 Communites of baboon troops (Papio omocepbalis) in Mikumi Naonal Park, Tanzania:

A prelimnary eport. Folio Primatologica, 36, 232-242.

Rasmussenr, DR, 1981 Palrbond sength and subility and reproductive success. Psyohological Review, 88,

274-290.

Rastmassen, DR, 1982, Ovariectomy: influence on sodial interactions of Macaca radiaia. Internasiopal fournal

of Primatoiogy, 3, 325.

Rasmussen, DR., KL Rasmussen. 1979, Social ecology of adult males in 2 confined troop of Japanese
macques {Macaca fuscaia). Antmal Bebavior, 27, 434-445.

Hobbies: Camping, reading science-fiction

Dennis has been leading SFS field expeditions studying the Panamanian tmatin since
summer 1985. He is in the process of estmblishing a nonprofit primate research center
where he spends most of his time when oot in Panama with SFS or teaching. The
father of a two year old son, Dennis and his wife expect a new addition to their family

in late spring.

Photo by Suzaone Freedman



Teams

As an 8FS participant, you become
an active member of the team,
involved in all aspects of our
research and day-to-day living. This
team approach to learning and prob-
lem-solving is the heart of the SFS
educational philosophy and is one
of our greatest strengths. Working
with new people from many
different backgrounds under
demanding conditions teaches us
something about ourselves, how we
relate as members of a team, how
we adapt to new people and dif-
ferent environments. Living and
traveling together for an entire
expedition can be challenging.
While there is little opportunity for
extended ventures on your own {due
to time and safety considerations),
you will have time to yourself for
personal reflection.

A sense of comraderie intensifies
daily as we share tasks—setting up
camp, cooking, tackling a challen-
ging aspect of the research or shar-
ing thoughts at the end of a long
day. Learning how to work with
each other’s strengths and
weaknesses and how to communi-
cate effectively within a diverse
group are skills we will utilize far
into our futures. Not the least of the
benefits of an SFS course is the
strong network of friendships that
grow from sharing special
experiences and working toward a
common goal.

Team sizes range from 10 o 15
students and 2 faculty on month-
long courses to 20 students and 3
faculty on semester progeams.
Students from public and private
high schools and colleges and
graduate programs, from science as
well as liberal arts majors, and from
across North America and many
foreign countries have contributed to
the success of SFS research teams.
Ranging in age from 16 1o 26, all
share a desire to learn more about
the natural world.

SF$ faculty are special people.
Selected for their extensive teaching
and field experience, knowledge of
the reseatch topic and strong inter-
personal skills, they are carefully
chosen from hundreds of applicants
worldwide. Complementing their
strong backgrounds in the sciences
{many hold Ph.Ds) are a broad range
of skills and experiences that
uniquely qualify them to lead SFS
COUrsES.

Research by members of our facul-
ty has resulted in hundreds of

published scientific acticles,
documenting research funded by
National Geographic, NATC, the
National Science Foundation, the ‘
EPA and Sea Grant among other
sponsoring organizations. Individual
faculty members have lived under-
water for weeks at a time, crewed
sailboats across the oceans, lived in
African villages for years, shared the
neighborhood with yellow-taited
bzboons in Tanzania, kayaked down
the Yukon River and explored burial
mounds of the ancient Maya.

The success of SFS programs—to
effectively challenge your intellectual

ben I signed up
for the course, 1
was expecting to
find fourteen scholastically intense
researchers and me. As I talked to
the other students, I found people
with a wide diversity of interests. We
were not all majoring in biology.
There were economtic majors, liberal
arts majors and the ever present

physical and social capacity and to ndecide iors.”
build your self-confidence and self- u, d majors.

. . Timothy Jon Van Notman
reliance—can in large measure be El Paso, TX.

attributed 1o our outstanding faculty. Washington State Unjversity

SFS Student Profiles

Caroline Culver
Hometown: Washington, DC.

. ]

School: Duke University -
SFS Courses: 1 r A h

ale
-

o Wildlife Management, Kenya/1982
* Population Dynamics of Endangered
Species, Greece/1984
Interests:
Animal Bebavior, Biology, Marine
Biology
Previous Experience:
# Seacamp
* Camping in the Sierras, Rockies and
Alaska
* Courses in Biology and Animal
Behavior
Hobbies: Swimuming, safling, skiing, SCUBA
Career Goal:
To work as a zoologist in developing countries
Afier her first trip 10 Kemya with 555 in 1982, Caroline developed an unguenchable
desire i Jearm moee about the country, its people coosystermns and wildlife, She has
since reamed 1 Kenva on three eocasions to study blue monkeys in Kalamega, 1o
teach English 1o secondary students in Kaimost and 10 work as 3 safer guide. Caroline
hopes 10 renum this summer 10 continee her work 25 a guide which she claims is an
excellent way oo share her enthusism and knowledge of the country with other people

David Bucs [ ]

Hometown: Hershey, Pennsylvania
School: Harrisburg Academy
SFS Course:

Marine Mammal Biclogy and

Conservation, Kenai Peninsula, Alasia/

1985
Interests: Marine Biology
Previous Experience:

¢ Backpacking int Canada

= § yeafs at summer camp in Oneario

* Canoe tripping
Hobbies:

Lacrosse, drawing for school newspaper,

skiing, canoeing, sketching marine life
Career Goal:

To work as a marine biologist
Interested in marine animals since he was very young, David joined SFS to get exposure
10 marine biology that he couldn't get at his high school. His SFS experience in Alaska
censusing harbor seals along Kenai Peninsula affirmed his interest. Dravid is now investi-
gating colleges with marine biology programs.
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Admission, Financial
Aid & Academic Credit

Academic Credit

All SFS courses are accredited for
academic credit through North-
eastern University in Boston.
Twenty-one day January term
courses carry 4 quartter credits,
month-long summer Courses carry 8
quarter credits, and semester
programs total 22 quarter credits.
Many students have arranged to
receive credit, in most cases in the
sciences, directly through their
home school or college. A few of
the over 80 colleges and universities
that have awarded/accepted credit in
the past include:

Augsburg (ollcge

Barnard College

Berea College

Boston University

Brown University

Carnegie-Mellon University

Clark University

Colby College

Colgate University

College of the Atlantic

Dartmouth College

Duke University

The Evergreen State Coliege
Framingharn State College

Guilford Cellege

Hamilton College

Harvard University

Haverford College

Indiana State University

Kansas State University

Macalester College

Marlboro College

Mount Holyoke College

Chio State University

Pennsylvania State Lniversity

St. Lawrence University

Salem Coilege

Simon's Rock College

Smith College

Swarthmaore Coliege

Tufts University

University of Cincinnati

University of Connecticut

University of Maine

University of Massachusetts

University of New Hampshire
University of North Carolina

University of Pennsylvania

University of Vermont

University of Wisconsin

Washington University

Wellesley College

Williams Cellege

Xavier University

Please contact the Admissions Office
for further details.

Financial Aid

We are committed to making the
SFS experience accessible to
everyone who wishes to participate.
Financial aid, in the form of
scholarships and/or interest-free
loans is available to qualified
students based on need. The
School receives generous contribu-
tions from foundations, corporations
and individuals 1o make this possi-
ble. In 1985, over 100 of our parti-
cipants received financial aid totaling
more than 3100,000. If you will
need financial aid to participate, we
€ncourage you 1o request, complete
and return a SFS financial aid
application as soon as possible. Aid
is available by need until funds are
exhausted. Semester applicants
may arrange to apply federal
financial aid monies toward their
tuition in addition to applying
for SFS funding.

Admission

Admission to all SFS courses is open
10 eager, motivated students. A
background in science is not
required to be part of an SFS
experience. Participants are screened
by the Admissions Committee 1o in-
sure that you are choosing the right
course for the right reasons. If you
are willing to commit your
emotional, intellectual and physical
energies to working toward a better
understanding of these crucial
environmental issues, join us. We
promise you a learning experience
to last a lifetime. {See Processes and
Requirements section for further in-
formation on admissions.)

The School for Field Studies admits students of
any sex, religion, race, oolor, national and ethnic
origin to all the rights, privileges, programs, and
activitivs generally accorded or made available to
students of the School and does not discriminat
on the basis of sex, religion, race, color, national
and ethnic origin io the sdministration of its
educational policies. admissions policies, scholar-
ship and loan programs, and athleric and other
School-administeted programs, SFS is an affirma-
tive action, equzl opportunity institetion.

For additional information,
call the SFS Admissions Office
at (617) 927-7777.

SES Research Papers
{Partial list)

Arctic Botany, Brooks Range 1982.
Fetcher® N, T F Beauy*®, 8 Mullinax®®,
D.5. Winkler®*. 1984, Changes in arctic
tussock tundra thirteen yeats after fire
Ecology 65: 1332-1333

Community Ecology, Mount 5t. Helens 1982,
1983,

Adams®, A.B., EH Merrili". 1983, Plant
assaciation in the northwest section of e
blast zone of Mount S5t Helens, Washingion.
Presented to the Northwest Scientific Associa-
tion's S6th Annual Meeting, The Evergreen
State College, Olympia, Washington.

Coral Reef Ecology, St. John, U.S. Virgin
Islands 1982, 1983, 1984, 1985,

Brody*, M, S.J Miller®*, M T Balbach®”, J.M.
Eagles**, M.L. Finley**, H.C Fowler** RD.
ing**. R.A. Madon**", W.5. Maldonado"™”,
D.P. Remsen®®, N.A. Rose** P Simpson®",
T.R White** 1984. Man and the Biosphere:
Ground Truthing Coral Reefs for the S1. John
Island Biosphere Reserve. Report 1o the
Virgin Isiands National Park Service.

Ecology and National Park Planning,
Atacama Desert, Chile 1983,

Raedeke®, K], LA Simonerti®, M A
Brannon®*. M. Gambie**, P. Hayward** E
Hyde** G. Komar**, R Olivia®*®, R.
Pearson®**, P. Aumsey**. 1984, Sierra Las
Topias, coastal northern Chile as a guanaco
reserve: A preliminary biclogical survey.
Final report to Corporacion Nacional
Forestal, Santiago, Chile

Environmemal Geology. Mt. Vesuvius, [taly.
1984

Hazlett*, R., R. Elan®, D Buesch®. 1984 /a
preparation. Avalanche Deposits of the 1944
Eruption, Mt Vesuvius, ltaly. Bullerin
Vuicanologigue

Hazardous Waste and Coastal Ecology,
Chesapeake Bay 1985.

Kannan®*, K., W D Marshall, .5, Blais, W !
Hatch®. 19B%. Littoring irrorata, a bicindi-
cator of alkyllead pollution in Chesapeake
Bay. Presented at the Eastern Region Con-
ference of the Canadian Association on Waler
Pollution Research and Control, McGill
University, Montreal.

Limnology, Adirondacks, New York 1983,
Singer®, R., D.A. Roberts*, C.W. Boylen.
1983. Biological effects of acidification on
small oligotrophic Adirondack lakes.
Proceedings of the Second New York State
Symposium on Acid Deposition, Ithaca, New
York

Matine Mammal Biclogy and Conservation,
Glacier Bay, Alaska 1982,

Calambokidis®, J., G Steiger®*, R.A.
Butier**. 1983 Submirnted. Biology and
hehavior of molting Canada Geese in Glacier
Bay, Alaska. fournai of Wildlife Manage-
ment. Abstract in Proceedings of First Glacier
Bay Science Symposium.

Population Dynamics of Endangered Species,
Greek Islands 1983, 1984,

Husband®, T., P. Davis*. 1984 Ecology and
behavior of the Cretan Agrimi. Canadian
Journat of Zoology 62:411-420.

Wildlife Conservation, Kenya, 1982, 1983.
Steifox*®, B. fn review. Effects of Fite and

Topography on the Aihi Plains Ecosystem,
Kenya. African fournat of Ecology

*5FS faculty
**SFS students



Semester Programs

Semester Curriculum

SFS semester programs allow you to
study an environmental issue and
field techniques in greater depth, as
we place our scientific research
within a larger framework of social,
political and economic concerns.
Here, we have the ability to observe
and participate in local issues and
then situate them within their global
context, a unique educational
opportunity rarely available to
students. Semester programs
(accredited for 22 quarter credits)
departt in January, February and
September.

Each SFS semester course is a
rigorous, carefully designed program
of study, fully equivalent to any
college-level course on the same
subject. Courses are linked by a
common focus on the flora, fauna,
or human populations that comprise
the ecosystermn under study and that
together must be considered in any
plan to evaluate or preserve natural
habitats and wildlife populations.
Interdisciplinary Research, the
capstone course, makes this link
explicitly by asking students to
apply all course work to an inde-
pendent {or small team} study in a
particular environment.

You will complete the equivalent
of 22 quarter hours (16 semester
hours) of college studies through a
linked series of five courses, invol-
ving lectures, discussions, assigned
readings, training in field techniques,
and extensive first-hand experience.
There alse will be ample exposure
to the people and culture of the
area, as well as training in field
anthropology.

Prerequisite: A mintooum age of 18 is
required; one college level biology
course is highly recormended.

Courses

Exact titles, content and itineraries
of each of the five semester courses
vary with the program, but the
general structure of the courses is
similar. Each course includes approx-
imately 48 hours of lecture/discus-
sion sessions. All courses have
reading assignments, written and
oral evaluations of the students,
laboratory and field projects, and
many periods of informal discus-
sion. The structured part of the
laboratory/field projects totals about

16 hours per week, bur the nature
of the program is such that learning
often takes place in impromptu set-
tings; thus the figures listed above
are minimum contact hours.

The five semester courses are:
Introduction to Exotic
Ecosystems (5 quarter credits): An
introduction to the florz and fauna of the
study region. Emphasis is on diversity, evolu-
tion, taxonomy and practical methods of
curation and identification.

Population and Community
Ecology (5 quarter credits) A detiled
study of the interaction of the biota with
their environment, building on the foundation
established in [ntroduction to Exotic
Ecosystems. Topics will include population
growth models, predator-prey cycles, nuirient
cycles, energy flow, and symbiosis.

Cultural Ecology (§ quarter credits): To
fully understand environmental problems, we
must place them within the context of their
cultural, political and ¢conomic components,
A broad survey approach is utilized with an
understanding of cultural impacts on environ-
mental issues as 2 unifying theme.

Environment and Society (4 quarer
credits): An investigation of practical applica-
tions of theory (o environmental issues.
Problems of resource management, pollution
control, and environmenal policy making are
included, as well as the historical issues
which have brought about current problems.
This course extends the theoretical material
taught in the first two courses 1o the
problem-solving arena of policy makers

Interdisciplinary Research 4
quarter credits): SFS is frmly commitied 10 a
“hands-on” approach 1o science. We wane all
students to experience the rewards and
frustzations associated with designing,
initiating, and completing 3 research project.
Within semester programs, ach studenr will
investigate a particular aspect of a major
research question that will require the prac-
rical application of much of the knowledge
and skills stugtents have pained throughout

the program. The combination of all the field
work conducted by the students will form an
integrated team approach o environmernal

problem-solving

‘ ‘Ostanding strengths

of an SFS

Semester Program is its ability lo
provide a cobesive program of
interrelated academic components;
it is a program in which the whole
is greater than the sum of the paris.
1t is unusual for a student to
experience a semesler where each
academic component bas been
designed to complement and sup-
port the other components, 4
second advantage is immediate
access to the ecological sysiems
being studied. We bave made every
effort to take full advantage of
these unique opportunities.”

Dr. Christopher Neefus

Program Direcror

Marine Biology and Management Semester
Program

Final Repurt

ne of the out-

The chance to work with a small and
tafented group of students of varied
backgrounds towards a common Lause s
what I feel this entire course wes all
about

Rusty Yeager

Evansville, IN

Indiana State University

Photo by Fary Loty



Wildlife Biology and 1

Kenya

Courses: Wildlife Biology * Population and Community Ecology ¢
Cultural Ecology * Environment and Society ® Interdisciplinary Research

Dates: January 6, 1987 - March 31, 1987

September 5, 1987 - December 5, 1987

Global Issue

Biotic diversity, not merely in numbers
of species but in the full array of
genotypes that make up the earth's
inhabitants, can be preserved only frac-
tionally in isolated national patks and
wildlife reserves. Further, the combina-
tion of expanding human populations
and developing economies render many
habitats unsuitable for wildlife. We must
seek a way to satisfy the needs of both
wildlife and humans on shared land,
rather than assuming that the presence
of one excludes the other.

Local Concern

Ketiya offers a dramatic illustration of
this conflict. Population and economic
growth have placed severe pressures on
rapidly diminishing natural habitats,
which ate needed to sustain Kenya's
majestic and irreplaceable wildlife herds.
The increasing need for meat in particu-
lar has led to extensive ranching of
strains of beef cattle. However, these
strains were originally developed in
countries with relatively abundant
grasslands and water, commodities in
short supply in Kenya. Cattle are also
very labor intensive to manage, requiring
for example, regular attention for
parasite control.

Substituting native species of ungulates
(e.g. Thomson’'s gazelle, hartebeest,
wildebeest, zebra) for domestic cattle
offers an alternative which preserves the
natural ecology, uses less water and
energy, and can lead to increased food
production in 2 country with the highest
hurnan population growth rate in the
world. But does game ranching really
preserve the native ecology? How do
harvested populations differ from natural
herds?

Research Focus

Our research goal is to document the
efficiency of raising native un, e5 28
an alternative protein source for human
consumption. To increase out five-year
data base on the productivity of the
Hopcraft Ranch, we will measure the
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weight, amount of meat per animal,
parasite load and sex of the animals
which are cropped weeklly. We will ad-
dress specific issues such as the dif-
ference in behavior of the animals on
the ranch as compared to populations
on national parks and game reserves
elsewhere in Kenya.

Site
The enotmous variety of wildlife in
Kenya occupdes an equally remarkable
variety of terraln, Herds of antelope. buf-
falo, giraffe, and zebra graze in the
expansive snannas of eastern Kenya as
large camivores such as lions, cheetahs
and leopards prowl in the brush. The
lush mountin forests of western Kenya
are home to duikers, bushbucks, forest
hogs and calobus monkeys as well as 2
large number of impressive birds. In the
Great Rift Valley, believed to be the
ancestral home of modern man, hippo-
potmi cool off in lakes shared with
white pelicans and pink flamingos.
Significant areas of the country have
been set aside as national parks and
game reserves where native flora and
fauna thrive with little human imer-
ference. These settings provide the rare
opportunity to witness the complex
interrelationships of vegetation, climate,
physiography, and animal life.

“f survived the long bours, unpredictable weather, and living

Our base of operation will be
“Wildlife Ranching and Research Ltd.”,
established by Dr. David Hoperaft, a
Cornell University graduate, as an experi-
mental game ranch where the population
of various large mammals could be pro-
tected, ranched and carefully monitored.
Situated approximately 40 kilometers
southeast of Nairobi in the Athi Kapiti
Plains, the Ranch consists of laboratory
facilities, a slaughterhouse, a small
library, and 81 square kilometers of pro-
tected savanina where wildebeest, gicaffe,
and gazelle roam freely. The SFS tent
camp nearby in its own isolated setting
includes a permanent dining/lecture hall
and open ait showers.

Program Structure

This serester program is designed to
allow students to compate first-hand
aspects of game ranching with the
management of preserved herds. Cur
objectives are: to learnt about the
organisms, habitats, propies and cultures
of Bast Africa; to understand the ecology
of East Africa; and to increase our
awareness of the philosophical, social
and economic justifications for various
conservation strategies.

Wildlife Biology will ogient us to
the major vertebrate groups of the East
African savannas through a discussion of
their evolution and ecological re
quirements. Emphasis will be placed on
the diverse ungulate populations with
particular regard to the physiological and
behavioral ecology of individual
organisms and natural social groupings.
The field and laboratory portion of this
course will take place at the Ranch and
in various national parks including the
Masai Mara Game Reserve and Nairobi

Edwaxd O'Brien

conditions whick typify field research, and I bave concluded that this South Portland, ME
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£s indeed the typsr of work { want 1o pursue.”’

Phato by Duvid Leptich



Mlanagement

National Park. This portion will cover
field identification of common birds and
marmnmals, classification of social group-
ings and behaviors, demonstrations of
ungulale anatomy amd parasitology, and
standard techniques for population
sampling. We will also spend a week on
L 0-foot high M1, Kenya where daity
lectures will focus on geomorphology,
glaciology, and the vatious plant and
animal species living at different
altitudes on the mountair.

In Population and Community
Ecology, we will begin with
mathematical models of population
dynamics from which we will form the
basis for an investigation of interactions
between populations of different species,
including competition, predation,
parasitism and mutualism. Coevalu-
tionary aspects of each of these relation-
ships will be discussed with emphasis
on plane-herbivore and parasite-host
inseractions, We will apply many of
these theoretical concepts to field situa-
tions, making use of a wide variety of
plants and animals as subjects for study.
We will spend a week studying the
coastline of the Indian Ocean near
Mombasa, where fishing and shelling are
impacting Kenya's fragile coral reef com-
murkties.

Cultural Ecology will introduce us to
the varied cultueal heritage of Kenya.
The first week includes an introduction
to basic Swahili, which will help us
communicate with those Kenyans for
whom English is 2 second language. We
will then review the East African
evidence for human evolution 2ad con-
centrate on the traditional cultures of
the major indigenous groups of the area.
The social, political and economic
impact of the colonial and post colonial
eras will be examined during the last
week of the course. The course will
consist of classroom lectures and field
trips to areas or events of cultural
interest including local Akamba and
Masai villages.

Enviroonment and Society will allow
us to synthesize information on wildlife
hiclogy, ecological and evoluthenary
principles and human cultural, political
and economic forces into a general
understanding of the role of people in
the environment and their options for
conserving the unkque species and envi-
ronments of East Alrica, Our safaris will
allow us 1o exarine a npumber of
approaches to land wtilization and their
impact on the paturl communities of
organisms. 'We will discuss the goals of
vatious conservation programs both
globally (such as the World Conservation
Strategy) and locally, and justifications

for these goals. The course will present
options for preservation from tite level
of the individual organism to entire
ecosysiems crphasizing the degree of
management pequired at each bevel

The capstone course, building heavily
on the other four, will be Inter-
disciplinary Research. In the first
three weeks of this course, we will
sharpen our hypothesis formulation
skills, learn specific research techniques,
and gather preliminary data on potential
pesearch topics. Coinciding lectures will
he presented on approaches w biological
research, sampling design, experimental
design, and basic statistical analysis.

Qur field research, commencing in the
fourth week, will involve two large scale
projects conducted throughout the
semester and z series of smaller, week-
long projects. Potential topics may
include sxamining different aspects of
wngulate ecology and behavior; examin-
ing the impact of the wurist industry on
the coral reef community; and determin-
ing methods for assessing the stability of
different biomes.

Our field work will be conducted
within the Ranch and in various national
parks enabling us to perform com-
parative studies of species in controlted
and snconuolled conditions. The
labdaratory and skughierhouse on the
Ranch will facilitaee our investigation of
the taxonomy and biology of various
species.
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in addition to studying gazelle, wildebeest,
piraffe and zebra, we will see cheatals,
lions. slepbants, hippos—all the wildiife
we've seen in pictures and read about.

Prhow Dy Pawy Lemay

:
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“One of my mosl vivid memories is when
we went and pisited a secondary school and
spuke with the studvenis thire. We wen! and
sat with a class of sudenis and answered
quretidons abowd Arerica aad Aseeioani—
it paee me a fob of insight ot fo Bow Abey
percelond us Querilinmes Seoh @ G pou ser
the shy fn Mew York Ciry? or ‘wial tribe
are po froe® pmbasized A ireecairhily
differenced beladen our crlipres

Katy Heinzel

Princeton, N.J.

University of Pennsylvania

Living/Working
Conditions

The average temperature in Kenya ranges
from 70° F 10 85° F; between Januacy
and March, frequent rain showers can be
expected while September through
mMovemnber is much drier We will use
vans to travel through the Ranch and the
national parks. Although for safety
reasons we will conduct most of our
ohservations in the Parks from within
our vehicles, the Ranch will give us the
freedom to do much of our research on
foot.

We will sleep on cots in our tents on
the Ranch and on foam pads while on
safaci. It will not be ynusual to awaken
to the chatter of a local troop of
myonkeys or the shuffling of a herd of
giraffe passing by our camp. Sufficient
solar-heated warer for showers will pro-
vide 2 welcome relief from our days on
the warm, dusty savannas.

Toitior: $6,300 + $100 Registration Fee
+ 890 Field Trip Fee

Departure Point: Nairobi, Kenya

Prerequisite: One College-level biology/ecology course. 7



Marine Biology and ML

Virgin Islands

Courses: Introduction to Exotic Ecosystems ¢ Population and
Community Ecology ® Principles of Resource Management # Cultural

Ecology * Interdisciplinary Research
Dates: February 4, 1987 - April 29, 1987

September 12, 1987 - December 5, 1987

(_}lobal Issue

Because the majority of the earth’s sur-
face - over 70% - is covered by oceans,
many people have the mistaken notion
that we have a vast, almost limitless,
resource at our fingertips. In reality, less
than 0.2% of the earth's oceans are pro-
ductive. The narrow coastal region on
which coral reefs and algal beds lie are
an imporant exception.

The entire reef complex serves as a
hub of productivity in the midst of
relatively unproductive tropical ocean
ecosystems. Coral reefs protect shores
and harbors from erosion and wave
action and provide a spectacle for
tourists that has remendous economic
impottance in many tropical com-
munities. It has been suggested that reefs
play a role in the critical regulation of
the ocean's salt content by creating what
are essentially evaporation lagoons
between themselves and the shore. In
addition, coral reefs provide a habitat for
over one-third of all fish species, ensur-
ing an important source of protein for
local populations.

Not only are reef ecosystems limnited
in size and number, they are extremely
fragile. Disturbing one¢ component may
set the entire system off balance.
Worldwide, these ecosysterns are being
seriously impacted by oil, sediment,
sewage, toxic wastes, dredging, land
development and overfishing. White
skeletons of reefs are often all that
remain of once productive cormmunities.

Local Concern

Historically, the inhabitants of the Virgin
Islands have grown lucrative crops -
sugar cane, bananas, and coconut, raised
cattle and goats, and supplemented their
diets with food from the surrounding
waters. Overgrazing and overplanting,
however, have now rendered much of
the land unsuitable for agriculture. Cur-
rently, the Virgin Islands' rapid popula-
tion growth and booming tourist trade
place severe demands on the fisheties,
Yields from the fishing industry have
dropped substantially recently, giving
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rise to a major concern that the local
fisheries are rapidly being depleted.
Despite this concern, very little is
known about the size of the fisheries
and how it should be managed.

Research Focus

Focusing ditectly on the fisheries
resources of the Virgin Islands, we will
conduct a thorough inventory of the
population of conch, sportfish and com-
mercially harvestable fish in nearshote
Caribbean waters and assess the impact
of current levels of stress on these
fesources in an attempt to devise
appropriate guidelines for future use.

Site

The Virgin Islands lie at the eastward
edge of the Greater Antilles chain of
Caribbean Islands, just east of Puerto
Rico. The environments of these tropical
paradises vary from lush green forests of
fruit and palm trees to dry, desert-like
terrain. Some islands are pristine and
undeveloped; others have ail refineries
and are plagued with pollution prob-
lems. All are characterized by sandy

beaches, mangrove swamps and quiet
lagoons created by the extensive coral
reefs that usually fringe each island.

We will collect data at sites in the US.
and British Virgin Islands, traveling by
boat between islands. Our home base
will be the Virgin Islands Ecological
Research Station (VIERS), a small,
isolated field laboratory several hundred
yards from the shore of Lameshur Bay
on the island of St. John. Owned by the
College of the Virgin Islands, VIERS is
located within the Virgin Islands
National Park, which encompasses much
of 5t. John, and has been the site of five
years of SFS research. Facilities include
small sceeened cabins, a dining hall,
classtoom, laboratory and library with
computers for out use.

From the VIERS dock at the waters
edge we will head out daily into our
natural laboratory. The clear waters of
Lameshur Bay literally teem with activity
More than 300 species of brightly
colored fish have been identified swim-
ming among these reefs. Each species—
from the algae eating parrotfish and irri-
descent blue tang, surgeonfish to the
nocturnal, crab-ezting squirrelfish and
yellowtail snapper—plays a vital role in
the functioning of the sensitive coral
reef ecosystem.

Program Structure

Through a series of five courses, we will
investigate first-hand the economic,
political, historical, and scientific issues
involved in managing fisheries resources
in the Virgin Islands. Introduction to
Exotic Ecosystems will orient us to the
marine environment and its major

Following daily lectures we will proceed to our natural laboratory—the clear. turguotse
waters and the glistening coral reefs that lie just offshore.

Phunes by Christopher Neefus



groups of organisms. Study topics will
include evolution of major marine
groups, algae phylogeny and morphol-
ogy, physiology of cells, reproduction in
marine organisms, nutriemt cycling,
photosynthesis and respiration. The field
and lab component of the course will
cover the identification of fish, plants
and invertebrates. Using SCUBA, we will
utilize non-destructive techniques of col-
lecting such as underwater photography
and in-sity observations Classroom
studies and field research will occa-
sionally be interrupted for field trips.

In Population and Community
Ecology we will consider the
physiological and behavioral responses
of marine organisms to their environ-
ment and examine ¢volutionary
responses to long-term environmental
changes.

Basic ccological principles of energy
flow and nutrient cycling and food
chains will be addressed as well as the
tole of symbiosis, competition and
predation in the steucture of marine
communities. Finally, we will study the
stability of the ecosystems and their
ability to recover from disturbance. In
the lab/field portion of the course.
students will parricipate in supervised
exercises 1o learn techniques of under-
water observation, datz analysis, and
data presentation in preparation for
individua! projects

In Principles of Resource
Mapagement we will consider the
inherent complexity of marine manage-
ment problems and how conservation
policies are made on 2z local as well as
global scale. Locally, we will look at
problems faced by the Park Service in
establishing and enforcing policies for
protection of the marine environment
under various types of park use. This
course is designed as a seminar in
which we will analyze papers and pre-
sent issues for group discussion. Discus-
sion topics include population growth,
economics of conservation and prob-
lems of poliution.

In Cultural Ecology. we will study
the economics, politics and human
cultures of the Caribbean and relate
these factors (o the management and
preservation of the marine enviton-
ment. We will investigate the develop-
ment and structure of different societies
and document how the oceans and
fisheries have been incorporated in
their cultures. Lectures by faculty and
guests will address topics including
recent political and cultural
developments, the alien-immigration
problem and the effects of major
industries, such as tourism and oil ship-

bunkbouses, a laboratory, dining hall,
classroom building and library complete
with compulers for our use

ping, on the economy and culture of
the region. Te give our studies empiri-
cal significance, we will de field work
int the local communities exploring
attitudes on fisheries, the National Park
and conservation issues.

The Interdisciplinary Research
component of our program will com-
plement our overall objective of quanti-
fying the impact of fisheries on the
Nationa) Park ecosystem. Material
presented in other course work will be
applied to this research. Each student
will take on a component of the large
topic as an independent project. Topics
may include diurnal changes in fish
distribution, species diversity and abun-
dance in local fish carches and the
distribution of fish species in fished and
unfished habitats. Results will be
presented orally to the group and to
guest speakers at 2 seminar and will
also be submitted to the Mational Park
Service.

Qur semester on the tropical island
paradise of St. John will be filled with
hours of underwater observation and
classes in the warm sunshine. Accom-
modations at the VIERS facility will be
custic, but comfortable. The site has
electricity and solar-heated outdoor
showers. Likely visitors to our camp
include wild donkeys, mongoose and
hummingbirds.

Meals are prepared by the VIERS
staff, but students assist in clean up
duties. From time to time we will sam-
ple island cuisine, which is spicy and
flavorful. Stewed fish, curry fried plan-
tai, breadfruit and manioc are local
delicacies.

T . $5.600 + 5100 Registration Fce
+ %100 SCUBA fee

cpesncts Palsin VIERS, St John, Virgin
Islands

Even traveling between research sites is exciting aboard SFS's 48 foot sailbout Xanadu 1],
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Blogeography Impacte

Australia

Courses: Introduction to Exotic Ecosystems # Population and
Community Ecology ® Principles of Resource Management ®
Interdisciplinary Research ¢ Environment and Society

I'ates: February 3, 1987 - May 1, 1987

September 12, 1987 Deccmbcrs 1987

uh}b&l Issue

Scientists are usually unable to predict
the consequences of the extinction of 4
single species just as an airline passenger
cannot assess the effect of the loss of 2
single river on the future of an airplane
But both can easily tell the long-term
consequences of continually losing
species or rivets. Thus, maintaining as
many species as possible makes good
management sense.

Although destruction of habitats by
humans is by far the largest cause of
extinction of species, some plants and
animals are threatened by other factors.
In many areas, endemic (existing
nowhere else on Earth) flora and fauna,
are endangered by exotic (introduced)
species. The native species are often
quite vulnerable, having evolved to fill 2
very specific niche in an ecosystem
where there was previously little or o
competition from other species. They
therefore fare poorly when placed in
competition with hardier non-native
species.

Local Concern

When Australia was cut off from the rest
of the world by its separation from Asia
over 60 million years ago, it became
isolated from the mainstream of mam-
malian evolution, and a unique evolu-
tionary pattern occurred. Instead of the
dominance of placental mammals found
elsewhere in the world, marsupial
(pouch-bearing) mammals—kangaroos,
koala bears and bandicoots—evalved.
Australia’s isolation coupled with the
lack of a major human presence and the
absence of other predatory animals,
allowed the survival of strange evolu-
tionary links—the egg-laying, milk-
producing, furred duck-billed platypus,
the even stranger spiny anteater, and the
air-breathing lungfish which ¢rawl about
mud flats on their fins. Within the last
century, however, the introduction of
non-native or exotic species such as rab-
bits, rats, water buffalo and European
carp has seriously threatened many of
these native species.

Kangaroos bounding through the grassiands will be a constant reminder of the uniqueness

of our study site.

hote: Austealian Tourise Commission
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In our first semester in Australia, we will
work with scientists from the Parks and
Wildlife Service surveying areas of exist-
ing rainforest in Lakefield National Park
and investigating how endemic species
compete with exotic species for
tesources including space and food. We
will collect extensive data on the
resource requirements of endemic and
exotic species and determine where
overlaps and as a result, conflicts, oceur.
Based on our findings, we hope to
design management strategies for the
Parks and Wildlife Service that will help
them preserve endemic species.
Ofa
SIC
The Cape York Peninsula of far northern
Queensland, has the greatest climatic,
societal, and biological diversity in all of
Australia. Jutting some 400 miles
towards New Guinea from the rest of
the continent, it separates the Coral Sea
from the Gulf of Carpentatia. A narrow
strip of Australia’s only tropical rain-
forest runs down to the water z2long the
shoreline paralleled by the 2,000
kilometer-long, magnificent Great Barrier
Reef

In the middle of this spectacular strip
of rainforest approximately 140 miles
north of Cairns is the Lakefield National
Park, site of our home base for the
semester. Virtually uniniabited, this
2,200,000 acre park, established in
1975, is characterized by diverse
envitomments from dense jungle to
savannas. On daily trips into the rain-
forest, we may encounter over 500
species of canopy trees, and an equal
number of animal species including the
cuscus, pademelon wallaby, tree
kangaroo, giant lorikeet, Bird of Paradise,
2-foot long forest dragon lizard, and
frogs and toads in mote colors and
shapes than you can imagine Flights of
up to 2,000,000 flying foxes (which are
actually bats) cloud the evening skies.
Crystal-clear streams wind their way
through dense, lush vegetation and occa-
sional waterfalls fill the air with the pet-
sistent hum of crashing water.
Broeram Struc

R S X R

Through five distinct but interrelated
courses, we will investigate the scientific,
econonic, political and historical issues
that must be considered in determining
strategies to preserve the endemic
wildlife of Australia. Introduction to
Exotic Ecosystems provides the
ecological background necessary to

10 Prerequisite: One College-level biology/ecology course.
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, on Diversity

understand the tremendous diversity of
Australian ecosystems. ‘We will focus
maiply on the minforest, but field trips
to the savannas, outhack, eucalyptus and
acacia woodlands will enrich our
studies. A field trip to the Great Barrier
Reef, one of the largest and most spec-
tacular reefs on Earth, will introduce us
to the divessity of marine life off the
Australizn coast including over 1,500
species of fish and 400 species of coral.
Lecture topics include diversity of plants
and animals, nutrient cyeling and soil
development, impact of climate, energy
flow, and life cycles. Field work will
take place daily, a5 we explore the
habitats, measure the abundance of life
forms, and study the evolutionary ptin-
ciples which account for the convergent
forms in Australia.

Building on these foundations,
Population and Community Ecology
will enable us 1o develop skills s0 we
can take a mofe rigorous approach 1o
studying the array of organisms we
encounter. This course begins with
discussions of population growth
maodels, demography, adaptative
strategies of organisms and principles of
population genetics and evolution. We
will gxamine complex Inferactions like
predator-prey-parasite relationships
which help explain ecological diversity
and the survival of species. Labs will
involve careful measurements of growth
parameters, computer modeling with out
portable compaters, and the develop-
ment of a mathematical model of
population growth, genetic diversity or
some other aspect of ecology based on
field observations.

Principles of Resource Manage-
ment introduces us to conservation
and management principles and their
application to problems in forests,
water, wildlife, soils, mineral and
energy resources. Building on our
knowledge of basic ecological concepts,
we will integrate them with educational
issues, conflicts, and history of the con-
servation movement. We will consider
the complex interactions berween
humans and the natural environment in
addition to multiple-use management of
forest land for water, wildlife and
recreation.

Research skills will be developed in
Interdisciplinary Research, We
will learn to ask scientific questions,
investigate past research, pose hypo-
theses which might explain the
phenomenen in question, perform
experiments or measurements which
determine the veracity of the

hypotheses, and generate conclusions.
Topics will include understanding inter-
species inferactions, relationships
Berween climatological events and
behavior, nutrients aad species distribu-
tion, and the study of phenomena such
as competitive exclusion and displace-
ment. The results of our swdies will be
collected and presented in written form
to the scientific community and orally
to the Parks and Wildlife Service
scientists.

Environment and Society will relate
the above courses to the human issues
of the present and future both locally
and globally. We will study the need for
natral resourees presented by expanding
populations, and consider the conflict
between development and conservation.
Australia‘s sparse population and abun-
dant natural resources has pratected it
from the ecological ravages which have
occurred in other industrialized coun-
tries. Recently, however, issues which
plague the US. - the disposal of hazar-
dous wastes, deforestation, waier peliu-
tion, and air pollution - are being felt in
Australia. Guest speakers will present a
view of the sometimes emotionally-
charged resource management issues.
The relationship berween political,
social, and economic systems and the
enviroment will be presented to attempt
to explain why coasetvation efforts
work some places and not others.

Among our considerations in Cultural
Ecology wiil be the traditions of the
aboriginal people of Australia.

Living/Working
Conditions

Be prepared for wet weather, The sum-
mer rainy season is Movember through
Apeil, and an average of 60 inches of
min can be expected o fall in dhis
period. Frequent thundenstorms will be
punctuated by intense sunshine Occan
breczes keep the air temperature in the
80'’s. Our base camps will be primitive
but comfortable, with screened-in
bunkhouses, modern showers, and ade-
guate cooking facilities.

Perishable food items will be available
only immediately after our resupply
trips, s our food will be plemtiful but
repetitive &l times. Access L0 the rain-
forest will be via four-wheel drive
vehicles when the water is down, and
by inflatable raft at high water periods.

Thitdon: $5,820 + $100 Registration Fee

Departure Poiat: Cairns, Australia

Queensiand is best known for its diverse habitats and breath-taking scenery.

Photor Ausiralizn Tourist Commission

Phate by George Gibson
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Semester Basics

Special Skills
Development

Each course is designed to develop
your ability to implement methods
of observation, measurement,
recording, interpretation and analysis
in the biological sciences. Some field
techniques include:

piantfanimal identification

map making

quadrat and transect analysis

computer modeling

hypothesis formulation

research design

resource sampling and assessment
scieatific report writing

behavioral observation techniques
statistical analysis

population modeling

survey and census

using photographs as a recording device
standing crop measurements

Concurrent with academic and field
training, there will be instruction in
outdoor skills; planning field expe-
ditions; safety, health and risk
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assessment; and emergency procedures.

Schedule

The semester programs are eleven (o
twelve weeks of intensive study. A
serics of lectures and group discus-
sions will supplement training in
ficid research and laboratory
analysis. Field trips to wildlife parks
or reserves, visits to local villages,
and occasional sight-seeing in the
major towns and cities of the area
are scheduled as an integral part of
the semester program.

Courses are taught six days a
week, excluding Sundays, which are
usually free for recreation and travel.
We will also have two breaks of two
days each between weeks § and 6
and weeks 9 and 10. In each
session, two courses usually run
concurrently on a M\W/TTh-5
rotating basis, except when over-
night field trips require changes.
Each day will have a 2-3 hour
classroom component in which all
new lecture material is presented
and assigned reading discussed and
the field exercise for the afternoon
is planned. Three hours or more in
the afternoon will be occupied with
field work and training, which com-
plement the morning’s lectures and
reading material. Evenings are
unstructured; we will schedule films,
guest speakers, and cultural events,
and the field library will be available
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for research and assigned reading.
You may participate in planning
evening programs inn your Own areas
of interest,

Much of the program will be
allocated for supervised field
rescarch on a topic of your choice.
Your project will incorporate
material from most of your previous
and concurrent coursework to
answer a specific question about the
ecosystem you have been studying.
The last two days will be used to
present the results of your directed
research to the group and some out-
side guests, as well as 10 complete
evaluations and prepare final
versions of papers.

Evaluations

The faculty will conduct periodic
oral and written evaluations on the
basis of class work, field work, ex-
aminations, papers, presentations,
and group participation at the mid-
point and conclusion of each
course. Evaluations, academic work
and letter grades will be forwarded
to your home institution as
requested.

Student Body

Each semester program expects 1o
enroll 18-24 students from across
the U.8. and abroad, as well as one
or two students from the host
country in which we are staying.
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Semester programs are usually taught
by the field director, two senior fac-
ulty, and one teaching assistant
(depending on actual entollment).
Faculty members and the field direc-
tor will hold a Ph.D. or its equiva-

lent and have substantial teaching
and research experience at the
program location.

Living Conditions
Each semester program will have a
dormitory-style base from which we
depart for field work and trips.
Facilities will be primitive, but will
include a kitchen, basic lab, and
library. We will cook most of our
meals and do most cleanup and

routine maintenance. We will camp
while in the field.

Academic Credit

SFS semester programs are
accredited through Northeastern
University for a tota) of 22 quarter
credits. You will receive an official
transcript from Northeastern
following the completion of your
program.

“ wanted to learn about all
the parts that make up

the wilderness by seeing
them first-band and spending time
in the wilderness instead of

nemorizing facls and theories in a
brick building so distant from the
area beinp studied. In college each
class is totally separate, and |
couldn’t see where all the parts of
1ty education were coming together
or lequling me lo something in the
future”

Jeanne Guild
Chester, VT
Colby College

“We washed in glacial streams, covked in the rain, slept under the stars. "
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SFS Clll‘riculllm January and Month-long Summer Courses

SFS January term courses (accredited
for 4 quarter credits) depart in late
December. Month-long summer
courses {accredited for B quarter
credits) depart in June, July and
August. You can expect a compact,
intense learning experience, €xpos:
ing you to issues that will engender
thought and reflection long after
your course has ended.

Course Levels

Level A courses are taught at an
introductory {college freshman}
level. They assume little background
in the academic discipline and no
field work experience. They are
open to students who have finished
their junior year in high school.
Level A courses are designed for
people who want initial exposure to
field experience in environmental
disciplines.

Level B courses assume completion
of one or more of the following:

1. college-level course in an
appropriate discipline (biclogy,
ecology, etc.), preferably a laboratory
course; 2. an SFS Level A course ot
other scientific field experience;

3. special permission from SFS. Level
B courses are taught at a more
advanced acacdemic level and usually
involve more detailed data collec-
tion. They are directed towards
people who are committed to
environmental studies and are seek-
ing experience which will help them
make or further career plans.

Course Schedule

Cur Course Schedule is designed to
help you learn as much as possible
in a short period of time Activities
are planned seven days a2 week and
usually ten to twelve hours every
day with a one to two day break in
the middie of the course. Our pro-
grams are run like college-level
classtoom courses conducted in the
field for hands-on experience and
understanding. You can expect a
course with the equivalent academic
content and rigor of a course taught
on a college campus. A detailed
syllabus, prepared for each course,
describes rescarch objectives, and in-
cludes reading lists and information
on the site, necessary personal

Phcio by LCheisioples Meciui
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The 5FS team approach to problem-solping gives each participant the satisfaction of making a per-
sonal contribution to an environmental research project

equipment as well as medical, visa
and travel information. At the end
of your course, we €Xpect you to
have the skills—and the questions—
to continue your own search for
aAnswers.

Introduction

* general discussion of expectations and
individual introductions

» safery and first aid procedures

outdoor skills training

explanation of the research project, history

of the problem

guidelines for academic evaluation

pre-est in skills and readings

data-keeping procedures

initia] exploration of site

Weeks One & Two

+ lecture on general ecosystemn Organization,
envitonmental jssues, local natural history
and peoples

* topical lectures on course matcrial

» introduction to scientific methosd, research
methodology, field wois and techniques

* gverview of research problem and research
design

o daily research and academic lectures/
discussions

* darw collection in the field

* introduction to Iaboratory methods

s student critique of scientific papers

LI I B

Midpoint

s interim evaluation of student progress

* 1.2 day field ttrip and relaxation

* student presentations of scientific papers

Weeks Three & Four

continuation of data collection; lectures/
discussions

* 1ab work, data processing and analysis

* independent projects wrap-up {2 days)

¢ preseneation of group findings and inde-
pendent projects

* integration of research results to date,
practical applications

* written examinations, group discussion

* faculty evaluation of students

s student evaluation of faculty and course

“T bis is the first time
T've ever learned
about sometbing and
then walked out of the classroom
and actually experienced that
knowledge, and lested its validity.

What an incredible idea.”

Paul Potlinger
New York, NY.
Riverdale Country Day Schoot
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Population Dynamics

Kenai Peninsula, Alaska

Purpose

To examine the ecology, biology, and behavior of harbor seals
to evaluate their responses to human activities and to assist
conservation and regulatory agencies in developing sound
management policies regarding the distance from which boats

may approach harbor seals.

Course Levels, Dates: Level A: June 16-July 15
Level B: July 22-August 20

Background

housands of harbor seals

frolic on the glistening

icebergs of Alaska’s Kenai

Peninsula. Here, where
snow-covered peaks rise above
crinkled fjords, they make their
homes with humpback whales, sea
otters and stellar sea lions as their
neighbors. Currently, human activi-
ties, such as tourism, energy explo-
ration, and the fishing industry, are
expanding relentlessly it seems,
into these once secluded waters.
Are the harbor seals affected by
these activities? Is their future
security jeopardized in any way?
SFS is trying to find out.

Following our research of marine
mammals in Glacier Bay from 1982
through 1984, we began a study
last summer in the Kenai Peninsula
area of Prince William Sound. Two
teams of SFS students kayaked

along 150 miles of coastline, collec-

ting behavioral observations on
stellar sea lions, harbor seals and
sea otters. Qur results suggest that
harbor seals are more plentiful in
arcas distant from daily human dis-
turbance by kayaks, sailors and
fishermen. This summer, we will
return to the sites of our studies in
1985 at Blackstone Bay and Nassau
Fjord to continue our study of
harbor seal populations.
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Photo by Chaire Saks

Research Focus

What is the relationship of environ-
mental variables—such as site avail-
ability, other marine marnmals,
human disturbance, or resource
distribution—to the behavior of
harbor seals? Are harbor seals and
pups changing their relative loca-
tions within the waters surrounding
the southeastern section of Kenal
Peninsula in response to the availa-
bility of icebergs to haul out on?
Are harbor seals being disturbed
encugh in certain areas 1o warrant
new management efforts?

We'll teach you the kayaking and data collecting
skills you'tl need, but get your arm muscies in
shape for our travels through aguamarine
Alaskan fjords

Course Design

Our journey will begin in the small
town of Whittier on the northern
end of Kenai Peninsula. After
loading our research equipment and
supplies for one month into two
person kayaks, we will set off along
Passage Canal and Perry Passage to
observe seals in these heavily com-
mercialized waters. As we glide
along the rocky shore, we can
observe the seals without disturbing
them as they slip gracefully in and
out of the water. Lectures on
marine mammal biclogy and phys-
iology, the natural history of Kenai
Peninsula, field identification of
mammals and birds, field methodo-
logy and research techniques and
marine mammal conservation and
management will prepare us for our
research.

After paddling through Prince
William Sound towards Perry
Island, we will kayak to our pri-
mary research sites. The A-level
team will concentrate its studies on
Blackstone Bay in the northern
region of Kenai Peninsula, while
the B-level team will head further
south to Icy Bay to pursue more in-
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tensive behavioral and ecological
data collectiosnr. On our journcys,
we will enter some of the most
spectacular natural classrooms im-
aginable.

Once we have established base
camps at the edge of virgin forest
of spruce, alder and hemlock, we
will explore the npper recesses of
the study sites to determine several
locations where seal populations
appear to be most dense. Keeping
the kayaks at least 100 meters from
the seals to avoid disturbing them,
we will census seals at each site
spending long hours observing their
behavior with binoculars and spot-
ting scopes. When other vessels
move into these locations, several
members of our team will scramble
up rocky embankments or onto gla-
ciers where they can observe varia-
tions in the behavior of seals in the
presence of vessels.

Returning to the base camps at
night, we will compile behavioral
data from our various study sites.
Faculty will present additional
lectures on population census tech-
niques, physiological adaptations of
marine mammals, principles of
resource management and classifi-
cations of social behavior.

Extended field trips to the Kenai
Fjord National Park and the Chu-
gach National Forest will provide
an opportunity to observe the
diverse ecosystems of Kenai Penin-
sula. In addition, we will work on
independent projects that may
focus on topics including: What are
the best ways to distinguish indivi-
dual harbor seals from each other?
What is the nature of the inter-
actions between mothers and their
pups? Possibilities exist to focus on
other animal species, such as sea-
birds, to study their distribution,
feeding patterns, and other
behavior.

“I gained one thing from
each person on the trip
whether i was a small
piece of knowledge or a friendsbip.

Everybody contributed something
that made this trip so special.”

Michelle Parra
Santa Fe, N.M.
Stanford University

Phoo by James Ehersole

In the last few days of the
course, we will work intensely to
compile, compute and analyze our
data, asking such questions as: Are
some activities more disturbing
than others? Are there long-range
or short-term effects? Are only
certain components of their beha-
vior disturbed? Building on the
preliminary results we obtained in
1985, we will present our observa-
tions and conclusions to the U.S.
Forest Service, which manages the
National Forest and Wilderness
Area.

Living and Working
Conditions

The rugged terrain and distances to
be covered make water transport
the only feasible way for us 1o
move about our study sites. Our
ocean kayaks are an ideal low pro-
file vehicle from which to observe
marine mammals without disturbing
them.

Qur campsites will be on small,
secluded rocky beaches. These sites
are strictly regulated requiring us to
practice low impact camping tech-
niques to minirsize our disruptive
effects on these locations. Some sites
are so isolated that we will probably
go for days without secing other
people.

S thought { knew what “wilderness'’ meant 1 didn’t

[

Phoio by tarhare Tavior

Harbor seals are the subfect of our study but we
can expect to encounter a myriad of marine
animals including whales, sea otters and sea
ficms.

The field work is sometimes
repetitive, requiring both patience
and dedication. The weather will
vary dramatically, from warm, sunny
sireichies o cold, overcast days with
thick fog or pounding rain - the
{ocal rainfall averages 160" per
annum. Except for a few days at the
beginning and end of the expedi-
tion, we will be camping out far
from civilization of any sort and our
shelter and meals will be quite
simple.

Tuitiom: §1,610 + $100 Registration Fee
Departute Point: Whittier, Alaska {Students will be
met in Anchorage but must buy train icket to
Whittier.)

We experienced wilderness lthe feuw bave ™




Medicinal Botany: Disk

Medicines

Ecuador

Purpose

To identify and document the uses of plants in tropical rain-
forests that contain active ingredients with pharmaceutical
properties previously unknown to modern medicine.

Dates: Jupe 16July 15; July 22-August 20

Course Level: B

Background

omorrow s cure for cancer

may come from a plant that

grows in a tropical

rainforest. Today, mone
than 25 percent of all pharmaceuti-
cals come from this rapidly disap-
pearing resource. Treatments for
Hodgkin's disease, hypertension, and
rheumatoid arthritis have been
derived from tropical flora. The
essential ingredients for birth control
pills and Curare, 2 muscle relaxant
now used in all heart surgery, grow
only in rainforests.

The western world has tapped
only a tiny fraction of the medicinal
potential in this ecosystem. Only
one-sixth of the forests’ 3 million
species have ever been identified
much less investigated in any detail.
Because of this, the greatest store-
house of information about the
pharmaceutical propersties in plants
resides not in university libraries,
but in the oral traditions of indige-
nous people who have used these
plants for their own care for
centuries.

This information source is being
threatened in three ways. First,
modern medicine has reduced the
dependence on folk remedies, and
the traditions are not being passed
on 1o younger people Second,
socioeconomic upheavals are altering
social structure, relocating people
and destroying traditional folk ways.
Finally, deforestation is eliminating
vast numbers of species from the
earth on 2 daily basis.
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Photo by Eric Pallao

Research Focus

This summer, on the edge of the
Ecuadorian rainforest, we have the
unique opporiunity to help preserve
this knowledge before it is lost for-
ever. We will investigate questions
including: What plants do the local
people use? How do they use and
prepate these plants? What js the
distribution and abundance of these
plants? What are the ancient uses of
medicinal plamts?

Course Design

Following our arrival in Quito, we
will board a bus and head northwest
through the lush green highlands of
the Andes. As we rise to higher
elevations atong narrow winding
roads, we will pass Otavalo Indian
villages with thatched cottages sur-
rounded by crops of corn, wheat
and potatoes. Qur first destination
will be a small village approximately

four hours north of Quito. After set-
ting up our base camp on the outer
fringes of the village, we will spend
the next several days talking with
local people about their traditional
uses of various plant species for
medicinal purposes. We will learn
how they use plants to treat medical
problems from swelling and
digestive problems to eye infections
and sprains. Discussions with people
of all ages will help us understand
how the applications of plants has
changed over the generations.

We will then travel southwest out
of the highlands toward the Pacific
Ocean to a small research station
called Rio Palenque. Situated in a
large, isolated stand of rainforest
surrounded by lush farmland with
banana, palm and rubber trees, this
station has been the site of extensive
rainforest research over the past
decade and has served as the tem-
porary base camp for two previous
SFS Tropical Rainforest Ecology
tearns. Working closely with local
researchers, we will enter a forest of
huge orchids, bromileads and balsa
to learn about the great diversity of
floral and faunal species that live in
the rainforest and to begin to
develop plant identificaton skills.
Faculty will also present introduc-
tory lectures on the cultural history
of the indigenous people of
FEcuador, the botanical explorations
of the early European explorers, the
use of medicinal plants by the Inca
and the taxonomy and physical
adaptation of plamts.

Once we are familiar with the

Long, dugout canoes will atiow us to travel into isplated regions of the fungle to conduct our research.




overing New Plant

flora and fauna of the rainforest
ecosystem, we will move our base
camp east over the snow-capped
peaks of the Andes and then by
dugout canoe to 2 small Quechua
Indian village on the “Ceja de
Selva”, the eyebrow of the jungle
where the local people bhave been
able to maintain their traditional
knowledge of medicinal plants With
our camp established ocutside the
village, we will hike in each day on
narrow foot paths overhung with
epiphytes and lianas 1o observe the
various uses of plants and 1o study
the medicinal preparations of these
plants.

Because village elders are usually
most knowledgeable about plants
used for major illnesses, we will
spend several days with the leader
collecting species in the dense
tropical forest. Brightly colored
roucans, parrots, huge frogs and
grasshoppers and magnificent Mor-
pho butterflies with their irridescent
biue wings will be common sights
on these expeditions. While tax-
onomic keys will help us identify
many of the plants we will collect,
we may find species that have never
been previously identified.

We will also work closely with
many of the local people who grow
medicinal plants around their small
thatched huts for more common ill-
nesses. Our findings will be entered
in a team journal for analysis at our
base camp. All plant samples will be
labeled and carefully pressed and
dried. Back at our camp each night,
faculty will present advanced lec-
tures on the biochemistry of plant
alkaloids, deforestation impacts on
people and plamts, and the isolation
and concentration of active plant

products.

‘ ‘w discover if you
really love doing

something than 1o try it while you

are getting eaten alive by insects,

slipping and stiding in mud and

fighting your way through langled

vines. It was great!”
Leshie Millett

El Paso, TX.

U. California Berkeley

hat better way 1o

Phato by Ning Marshall

hoe by Eric Pallang

o "

In tatking with people who live in the rainforests
tike this Peruvian, we may find clues 1o belp us
uniock the mysteries of the rainforests’ giant,
unopened medicine chest,

As our research progresses, we
will compare the uses of plants by
the highland and lowland peoples
we have visited and document varia-
tions in preparation technigues and
applications. We will also have the
opportunity to work on indepen-
dent research projects that allow us
to investigate topics related to the
focus of our team research. Possible
topics include the influence of
altitude, soil type, and other
physiochemical factors on the
autecology of a particular species,
species diversity in different areas of
Ecuador and the history of the use
of a particular plant by several indi-
genous groups.

We will then return t¢ Quito to
analyze our findings from the three

regions we have investigated and 1o
compile a complete list of the plants
that are used for medicinal purposes
in the different regions. This report
will be presented 1o the US.
Agricultural Research Service and
the Ecuadorian Government t¢ pro-
vide important information on the
broad range of medicinal substances
that may be extracted from plants in
tropical rainforests.

Living and Working
Conditions

Except for a few days in guest
houses in Quito and the Rio
Palenque field station, the dense
tropical forests will be our home for
the month. Qur tent camps will be
pitched beneath spreading cecropia
trees dripping with thick vines—a
world reminiscent of Tarzan movies.
Overhead, the canopy abounds with
noisy animal life from screeching
roucans 1o irridescent blue butter-
flies. We will be living in similar
fashion to the villagers, eating local
foodstuffs, primarily corn products,
chicken, and of course, the local
plants, Weather will vary from the
temperate climate of Quito o the
hot, moist weather of the lower
elevations. Short downpours will
punctuate the warm and comfortable
days and cool nights.

Tuition: $1,690 + $100 Registration Fee
Departure Point: Quito, Ecuador

The rafnforest is a truly unigue experience. lis sights, sounds, smeil and colors are untike those

exx'su'ng anywbere eise on earth.
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Humpback Whale Ecoc

North Atlantic

Purpose

To study the impacts of human activities such as whale-
watching and fishing on the behavior of humpback whales to
aid in planning for their preservation.
Course Levels, Dates: Level B—June 8-July 7: Level A—July 2-July 3L

level A — July 27-August 25

Background

he power and grace of a

40-ton whale as it propells

its massive body out of

the water is breath-taking.
Humpbacks, the most active and
playful of whales, like to roll on the
surface and to “lob” standing on
their heads with their tails out of
the water, thrashing the waves with
their flukes.

It is little wonder that the multi-
million dollar whale-watching
industry off the coast of New
England will attract more than
100,000 people this year. While
humans have been awed by these
leviathans for centuries, the whale’s
now precarious existence makes
them even more intriguing. As boats
full of spectators stalk these gentle
giaats, scientists worry about the
impact of this activity on the
whales' behavior. They fear increas-
ing numbers of vessels may prevent
efficient or sufficient feeding in the
summer. This could pose a serious
threat to the species, as it is believed
whales do not feed in the winter
when they migrate to the Caribbean
to breed.

SES teams have studied whales for
the past 4 years. For three summers
we have investigated the impact of
whale-watching off Stellwagen Bank
in the Gulf of Maine, one of the
most popular whale feeding grounds
in the Atlantic. This summer, w¢
will be observing some familiar
friends, as resident whales include
about 200 recognized individuals,
some of whom will be returning
from winter migrations with new
calves.

Previous SFS teams have found
humpback whale behavior frustra-
tingly unpredictable. Although the
mammals seem o breech mote
while feeding in the evening, there
is no consistent long-term pattern
for this behavior which seems to
depend on food distribution and
local conditions. Whales also tend
to approach quiet, stationary boats
and to shy away from noisy, moving
vessels, except when they are
feeding, when they ignore every-
thing. Our emphasis this year will
be to try to factor out some of the
variables that make whale behavior
so seemingly unpredictable.

Fhesdin oy Lacs jones

Research Focus

By studying whales both near to
and removed from vessels, we can
gquantify any behavioral changes.
What behavioral variations exist
between disturbed and undisturbed
whales? Are dive times, directional
movements, group sizes or feeding
times affected by the presence of
boats? Are these behaviors influ-
enced by size or gender of the
whales? Do individual whales
exhibit particular patterns of
behavior?

Course Design

QOur home and classroom for much
of this month-long odyssey will be 2
large schooner. From the vessel's
broad open decks we will be able to
enjoy the vast open sea as well as
observe whale behavior and record
environmental conditions, We will
divide our team into three 8-hour
watches that will rotate throughout
the day and night. As one watch
catches up on their sleep, the
science watch will conduct the team
research while the sailing warch
assists in shipboard responsibilities.

For one week before boarding our
ship, we will camp on an island off
the coast of Massachusetts where
the course begins with a series of
lectures on the anatomy and physiol-
ogy of whales and dolphins, the life
cycle of the humpback whale,
marine food webs and humpback
feeding patterns, and techniques for
rescarching and identifying ceta-
ceans. Faculty members will teach
the practical skills needed for
research aboard our floating labora-
tory such as how 1o determine our
position at sea, how to use various
instruments such as depth sounders,
sextants and lorans, and how to
record detailed observational data.

After boarding our schooner, we
will begin our days by rising at
dawn to collect data on the feeding
behavior and social interactions of
humpback whales. Sailing through
the chilly waters of the Atlantic

Trying to Guvercume our excitement and amaze-
ment to accurately recovd bebavioral data when
these 40 ton creatures breech or spybop s one of
our biggest chalienges.



from Cape Cod to Stellwagen Bank,
we will scan the ocean for groups
of humpback whales and the more
elusive rare right whales.

Once we are close enough to
examine the whales’ behavior either
with the naked eye or binoculars,
the science watch will divide into
two teams. The first team will
photograph il patterns to help
identify individual whales. We will
then collect behavioral data at ten
minute intervals for each of these
whales focusing specifically on dive
sequences, direction of movement
and feeding habits. Analyses of these
data will help us determine if
whales do exhibit repeatable daily
patterns of behavior.

As the first team proceeds with its
work, the other team will log the
time, weather, visibility, water
temperature, clarity and salinity,
density of fish and other environ-
mental variables. We will alternate
between teams on a regular basis in
order to become proficient at
research skills in both behavioral
and environmental studies.

Students in the B-level course will
delve further into the study by col-
lecting data on the sex and size of
the whales in an attempt to draw a
correlation between these factors
and behavioral patterns. In addition,
this team will participate in lectures
on energy budgets and reproductive
potential, and life history strategies
of whales.

Students in both levels will be
able to pursue individual interests by
designing and working on indepen-
dent projects. Possible topics include
identifying individual whales from
photographs, recording the daily
movements and activities of indi-
vidual whales, and analyzing
breeching behavior and its corre-
lation with sea conditions.

Field trips will take us to the
Center for Coastal Studies in Prov-
incetown, where we will examine an
extensive computerized photo record
of individual whales.

Do whale watching boats alter the behavioral patierns of their star artractions?

As the course draws 1o a conclu-
sion, we will compile our datz on
the variables that appear to be the
most suitable for assessing the
impact of whale watching on
whales. We will then compare those
variables between whales in dis-
turbed and undisturbed populations.
The results of our studies will be
submitted to the National Marine
Fisheries Service where they may be
used to help establish policies gover-
ning the whale-watching industry.

Living and Working
Conditions

In pumsuit of whales, we will sail
our boat through choppy Atlantic
waters, with salty sea breezes and
sun caréssing our faces. Cur expedi-
tion will have much of the excite-
ment and drama of the whale
hunting era which almost drove the
species to extinction.

Ahab never had it this good. Life
aboard our modern vessel will be
comfortable, if not spacious. Food is
hearty and plentiful. We will share
watch rotations and clean-up chores.
Shipboard life requires patience and
consideration for shipmates and
diligence in areas of personal
responsibility.

The rocking vessel causes seasick-
ness in 99.9 percent of people, most
of whom recover and get sea legs
within 24 hours.

Tuition: $1,780 + $100 Registration Fee
Departure Point: Boston, Massachuselts

“ rying to remember
names, bow to light
the Colemans and

bow to use the bead were three of
the early problems.”

David Bravo
Ardmore, PA.
Ursinus College

Fhota by Cynthia Hainton

Shipboard life is rigorous, rejuvrmaling, romantic
and restricting and requirves the patimis and
cooperation of everyone on board.

Note: Specific research objectives
may be modified due to location of
the whales at the time of the
course.
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Reintroduction of End
Alpine Ibex

Switzerland

Purpose

To investigate the environmental impact of reintroducing the
alpine ibex to their original habitat and to assist in the develop-
ment of wildlife management strategies.

Course Levels, Dates: Level A—June 16-July 15; Level B—July 22-August 20

Background

artress Switzerland features

a spectacular but unforgiving

mouniain errin, an

unlikely place for the un-
promising task of reintroducing a
species that was once nearly extinct.
Yet the once endangered alpine ibex
has apparently done the improbable.
Reintroduced 10 its former habitat
50 years ago, this eight-foot long
mountain goat of curved hotn and
thick fur is abundant once again;
more than 3,000 now roam the
mountain passes.

$o what’s the problem? Through-
out the world, many animal species
have been driven to near extinction
despite Herculean efforts to save
them. Why can we save some
species and not others? What are the
lessons to be learned from 80 years
of efforts to conserve the ibex?

The remarkable success story of
the alpine ibex is not without some
costs; overgrazing has caused 2
variety of critical environmental
problems including erosion, ava-
lanches, and food shortages for wild
and domestic animals. Our study
will consider the problems faced by
existing fauna when species are
reintroduced.

Research Focus

Last summer, we began our studies
of the ibex to collect data on its
habitat use and to detertnine the im-
pact of overgrazing on its alpine
environment. We found that al-
though overgrazing was evident in
some areas, the ibex has made a
dramatic recovery. In our field work
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Fhoter by Katherine Browne

this summer, we hope to explain
why the ibex has been so successful
where other animals have failed and
to gain a better understanding of the
conflicts between the growth of the
ibex population and the ecological
stability of its habitat. With our
data, we will design a management
plan that will allow the successful
reintroduction strategy for the ibex
to be repeated for different species
in other locations.

OQur research will focus on these
questions: What habitats do ibex
prefer and whar features of the
habitats are most important to them?
In what ways do ibex affect these
habitats? How do human activities
influence ibex populations? How can
the populations of ibex be managed
1o prevent further damage to their
environment?

Course Design

From Zurich, we will travel by train
through spectacular, mountzinous
countryside to the base of the
Rothorn Mountain near Brienze in
central Switzerland. Following orien-
tation lectures on animal behavior,
ecology and evolution of the ibex,
national park management and wild-
life measurement techniques, we will
hike through dense fragrant forests,
dwarfed by magnificent spruce and
pine towering hundreds of feet
above us, to begin our rescarch.
Seeking out an individual or a small
group of ibex and trying to move
quietly within several hundred feet
of them, we will collect detailed
behavioral data, focusing particularly
on food preferences, social structure,
and foraging behavior. In our log
books, we will record the presence
of all other species of large mam-
mals seen at our study site such as
red deer, chamois, and roe deer.

We plan to conduct an intensive
analysis of the ibex habitat. Follow-
ing several botany lectures designed
to help us identify various plant
species, we will us¢ tapes, com-
passes and transects to measure the
frequency and distribution of dif-
ferent species of vegetation. Data on
variables of the habitat microclimarte,
including humidity and sunlight will
be collected, in order to gain
specific information about the ¢n-

“Alt of @ sudden, we looked up and it was as if the ibex knew we were watching them and decided

for put on o show. "




ngered Species:

vironmental conditions in which
various ungulates live.

After completing our preliminary
studies on the slopes of the
Rothorn, we will take a trzin south
toward our second study site, at the
base of Dom Mountain, the highest
peak in Switzerland. This site is near
the town of Saas Fee which is close
to the Italian border. Our trip will
take us through narrow, winding
mountain passes and quaint Swiss
villages where small cottages are
scattered across even the steepest
terrain. Here, among intermittent
stands of spruce and sun-splashed
meadows dotted with wildflowers,
we will spend several days conduc-
ting comparative studies of the
foraging behavior of ibex. Relaxing
around a campfire at night, we will
discuss the social, political and
economic factors affecting environ-
mental policies for the areas in
which we are conducting our
research.

Moving on to our final study site
—the imposing, deep valley created
by the snow-capped peaks of the
Jungfrau, Monch and the Eiger in
the heart of Switzerland—we will
hike up steep, grassy and forested
slopes, to contitue collecting data
for our behavioral and ecological
studies. Comparing these data to our
earlier research enables us 1o deter-
mine any variations between the
behavior and habitat preference of
ibex at the different study sites. This
information is critical for under-
standing the adaptability of the ibex
1o different environments.

Qur field work will be coupled
with lectures on topics ranging from
concepts of vegetation succession
and alpine ecology to wildlife popu-
lation analysis and the interrelation-
ship between ibex and other orga-
nisms. Independent projects give us
the opportunity to explore tangents
of our major research project.
Several possibilities include investi-
gating the effects of altitude on local
floral distribution, constructing a
time budget on specific alpine ungu-
lates, or examining the impact of
hunting on ungulate populations.

The last days of our study will be
spent analyzing our behavioral and
environmental data 1o understand
the utilization of the alpine habitat

by the ibex and to assess the impact
of the ibex on the environment. Our
findings will be incorporated in a
final report 1o be presented to the
Swiss Federal Forestry Agency to aid
in the design of future wildlife man-
agement strategies.

Living and Working
Conditions

This country is raw physical beauty
taken to a high art. Pechaps the
most difficult challenge will be to
keep our minds on the research at
hand, for the actual scenery is more
breathtaking than any calendar pic-
ture. Weather conditions, even in
summer, can be as surprising and
rugged as the mountains. Our field
work will be conducted in alpine
valleys and on the sides of rugged,
glaciated peaks. Temperatures within
these different environments vary
considerably from the relative
warmth of lower elevations to the
cold winds of the higher terrain. We
plan to conduct our research from
the early morning until the after-
noon, when weather conditions are
most stable. We will be camping in
sensitive alpine areas, and therefore
will carry only essential equipment.

Tuition: §1,71¢ + $100 Registration Fee
Departure Point: Zurich, Switzerland

Photo by Katheeine Browne
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Same research bas more compensation than
wibers. Searching for ibex can requive long hours
nf patiently scanning the indescribabie aipine
landscape.

‘ ‘ I was, to be honest, a little

scared 10 delve into
science because I feared |
might not do well. I wanted to
conguer this fear and break down
self-created barriers or limiting
images of myself. I felt an SFS
course, with the immediate, bands-
on activity orfented way of learning
would be an exciting way to belp
this, and possibly even excile me
about doing scientific research.”

Tom Meiet
Lake Geneva, Wi
Lake Forest College

“pPatience, tolerance, and a sense of bumor become a welcome and paramount part of your persgnality =

Phow by Katherine Browne



Deforestation: Tropical

Costa Rica

Purpose

To determine the effect of distance between a primary, tropical
rainforest and a clearcut region on the distribution of plants
and animals in regenerating areas in order to help design
reserves to protect these fragile ecosystems.

Dates: July 22—August 20

Iickground

i the words of the World Con-

servation Strategy, minforesis

are the “most exuberant

celebrmation of genetic diversity
on Earth” Of the estimated 4 to §
million species of plants on Earth, 3
million exist only in rainforests and
only 2 sixthh have even been
identified.

Today, just as scientists are begin-
ning to unveil the hidden secrets of
this ecosystem, rainforests are being
destroyed at a rate of 25-50 acres a
minute. If current rates of clear-
cutting continue for crops, cattle,
timber and firewood, over half of
the world’s rainforests will be essen-
tially eliminated within 25 years.
Each day several plant and animal
species that have yet to be identified
are lost forever. The potential threat
of the “greenhouse effect”, is of
equal concern. Without the tropical
rainforests to turn carbon dioxide
into oxygen, some scientists have
suggested that the Earth’s climate
may gradually become warmer
causing the polar ice caps to melt
and massive flooding to occur.

Global conservation efforts have

recently begun to focus on designing

reserves in deforested regions so
these regions may one day return to
primary forest. Little is known,
however, about the environmental
factors that maust be present to allow
deforested areas 1o regenerate. One
of the major factors may be the
proximity of primary forest to the
deforested areas. In our research, we
will investigate the role neighboring
primary forest plays in the process
of regeneration.
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Course Level: A

Research Focus

For the past two summers, our Rain-
forest Ecology teams in the Amazon
Basin of Ecuador have studied plant
regeneration in tree-fall gaps and the
impact of soils in different areas of
the jungle on regeneration. In our
field work this summer, we will
have the rare opportunity to investi-
gate the interrelatedness of plants,
animals, and humans—the web of
life—by addressing questions such
as: Does the species composition of
specific plant and animal groups
vary between primary rainforest and
mature second growth rainforest?
What is the impact of primary forest
on this composition? Does the
population density of mammals vary
with age of a deforested area and
distance from the primary forest?

S—

Course Design

The central region of Costa Rica is
mysterious and enticing. Steep
mountain ranges, tall trees dripping
with epiphytes, sparkling waterfalls
and a huge array of animal life—
tapirs, jaguars, pumas, ocelot,
toucans and capuchins—create an
unforgettable tropical world. Costa
Rica’s lack of an army and its neu-
trality have earned it a reputation as
“the Switzerland of Latin America”,
and have provided a stability con-
ducive to long-term scientific
rescarch. Deep in the jungle 8 miles
from the nezarest town, we will set
up our camp at Rara Avis, a 1700
acre wildlife refuge owned and
designed by Amos Bien, leader of
two previous SFS teams studying
tropical rainforest ecology in
Ecuador.

Qur journey to Rara Avis will take
us down barely passable dirt roads
that weave like snakes through over-
hanging jungle over steep moun-
wins. Arriving at our camp, we will
stow our gear in screened cabins
within sight of a cascading waterfall.
Faculty will lecture on ecosystem
stability, nutrient cycles and energy
flow, soil development, succession
and the techniques for using plant

Hiking through the jungle can sometimes be compared (0 tackling the mast strenuous of obstacle courses.




Rainforests

identification keys. We will take
several hikes into the lush, green
forest around the camp to see first-
hand what we learn in our lectures.
As we make our way through stands
of huge mahogany and cecropia
trees, and past colorful miniature
orchids, the cacophony of birds and
monkeys in the branches overhead
will constantly accompany us.

Following several days of orien-
tation to the rainforest ecosystent,
we will head out on day and exten-
ded overnight expeditions into the
mountainous terrzin to explore and
map with compasses regions that
have been deforested at different
times in the last twenty years.
Government records and conversa-
tions with local residents will enable
us to determine when these areas
were first deforested.

With our map complete, we will
conduct a survey of the animal and
plant species at these sites. Using
tape measures and various surveying
instruments, we will lay out tran-
sects in deforested areas at
increasing distances from the
primary forest. In pairs, we will
then walk along these transects
recording all species of animals we
see as well as tracks from larger
mammals like jaguar and puma. We
will also bait and set small traps
along the transects to help deter-
mine the range of smaller animals
that inhabit these areas. Compiling
and analyzing our data from each
transect will help us determine the
vatriation in composition as onc
moves further from the primary
forest. After sampling several sites,
we will move into the adjacent
primary forest to conduct similar
studies on animal composition in
these undisturbed areas.

At the same time we are conduc-
ting our research on animals, we
will take a survey of plants at each
site and then compare our findings
to the distribution of plants in the
primary forest. Again, we hope to
be able 1o assess the importance of
the proximity of primary forest on
the recolonization by plants in de-
forested areas.

Photo by Herb Lawler

SFS gratefully acknowledges the Archer Daniels
Midland Company, Decatur, Illinois, pro-
cessors of agricultural products, for their sup-

port of this course.
|

The species diversity in this sea of vegetation is greater than in any other biome on earth.

As we progress with our field
work, faculty will present additional
leetures on the economics of
deforestation, erosion and habigt
destruction, interdependence of
organisms and the principles of
natural resource management. We
will also have the opportunity w
work on a variety of independent
projects. Topics will include soil
characteristics in deforested and
primary forests, effect of the age of
2 deforested area on the complexity
of tropical communities and bird
diversity in deforested regions.

Toward the end of our third week
in the field, we will take an ex-
tended hike to La Selva, a large, pro-
gressive research station owned by
the Organization of Tropical Studics.
Here, we can talk with scientists
about their research, our data and
plans for future preserves.

“ ersonally, my
experience in
Ecuador was the best

thing I bave ever done. Not only the
travel-knowledge angle of the course,
but the sense of personal satis-
faction. I worked out the travel
arrangements. I paid for it. | flew
there alone. I did it myself. I’s the
type of independent experience I
needed at this point in my life”

laurie Sanders
Cheshire, CT.
Smith College

The last three days of our course
will be devoted o compiling all our
fimndings in a final rcport which we
will present to the Organkzation of
Tropical Studies, Our data on the
impact of the proximity of rainforest
on the recolonization by animals
and plants of deforested areas will
provide valuable information for the
design of management plans for
reserves in deforested negions,

Living and Working
Conditions

Qur research at Rara Avis will take
us to a remote virgin tropical rain-
forest, a cloud forest with an ele-
vation of 2,000 meters, and a
steamy lowland rainforest near sea
level. The temperature at these loca-
tions varies from cool at higher
elevations, to hot and muggy at
jower elevations. Rain showers at all
the study sites are short, but
frequent.

Qur campsite consists of bunk
beds in screened rooms covered by
a thatched toof. A dining and
meeting room, with a kitchen is
nearby. We will carry in our food,
purchased at local markets in Las
Horquetas.

Tuition: $1,690 + 8100 Registration Fee
Departure Point: San Jose, Costa Rica

23




Coral Reef Ecology

St. John, Virgin Islands

Purpose

To investigate the effects of human activities such as boating
and diving, on the corals, fish and other ecologically important
members of coral reef communities to assist in maintaining the
stability of these fragile ecosystems.

Dates. June 16-July 15;

July 22-August 20

Course Level: A

December 27, 1986 - January 17, 1987

Background

lunging into the warm,
blue-green waters of the
Caribbean gives one entry
to another world. A spec-
tacular array of finorescent fish dart
between living corals and sponges.
Primitive-looking blow fish float by
while sea urchins with their sharp,
black lacquer spikes hide in the
reef’s crevices. There are even
animals that bloom like flowers. The
human-imposed dimension of time
seems not to exist in this fluid
paradise. Unfortunately, time and
humans may be the ecosystem’s
wOrst enemies.

More than 700,000 tourist flock to

the Virgin Islands each year to bask
in the tropical sun and dive amid
the world's most beautiful coral
reefs. Are these tourists destroying
this fragile ecosystem as they lodge
their boat anchors into the reefs and
poke and prod at the reef’s
inhabitants?

In the Virgin Islands National Park
there are areas where overfishing,
heavy tourist diving and boat
anchorage have destroyed fish
populations, reef habitats and
seagrass beds. Our study this
summer will focus on determining
the severity of this problem. What
are the likely changes in coral reef
ecosystems if human activity
increases?

Underwater research often requires special skills beyond thuse needed for terrestrial research.

Phing by Christuphcr Necfus

Research Focus

Questions we will address in our
research include: What happens
when an anchor drags over coral?
How sturdy are different coral
species? Is the damage caused by
anchors so severe that a new com-
munity develops? What is the suc-
cession of species which invade a
new scar from anchor damage? For
instance, are algae and sponges
supplanted by urchins and sez
cucumbers, which finally give way
to dominant corals, or does another
“climax” cornmunity, like a seagrass
bed, develop? How long do these
(or other) patterns of succession
take? Are there positive impacts of
anchor damage? Do they provide a
refuge for conch, lobster, and other
species?

Course Design

Much of our time during our first
few days on St. John will be spent
near the white dock that juts into
the blue waters of Lameshur Bay.
Upon our arrival at our research
base, the Virgin Islands Ecological
Research Station (VIERS) on the
isolated southeastern side of the
island, we will spend our first week
taking a full SCUBA certification
course. Concurrently, introductory
lectures given by our faculty will ex-
pose us to the mxonomy and evolu-
tion of marine plants and animals,
community structure, principles of
field experimentation and fish
feeding ecology. Shallow dives in
the clear turquoise water will enable
us to explore the diverse flora and
fauna of the reef ecosystem.

Our data collection will begin
with a visit to a relatively undis-
turbed site in Lameshur Bay, With
our snorkeling gear, we will dive on
the reef to document its physical
condition, noting the diversity of
hard and soft corals, size of coral



heads, and the diversity of
organisms such as crustaceans,
mollusk, starfish, urchins and
sponges. Working in pairs, we will
lay transects on the reef to deter-
mine the concentration of different
species of marine life.

We will then travel by boat to
several other relatively undisturbed
sites on the southeastern side of St.
Jobhn to document the variations in
species composition and the condi-
tion of the reef ar different loca-
tions. At VIERS, careful analysis of
our data from each site will help us
differentiate between variations in
species composition that are due to
natural causes and 1o human
disturbances.

After collecting sufficient data
from chese sites, we will travel to
three areas where boat traffic is
heavy. Here, using SCUBA, we will
conduct comparative studies of coral
conditions and species diversity.
Accompanied by brightly-colored
fish of varying shapes and sizes, we
will explore the reef for large
anchor scars, noting their size and
abundance. Detiled observations of
the species inhabiting these scars
and adjacent areas will help us
assess how the reef has been altered
and whether 2 new community has
developed. As we collect data and
analyze our findings, faculty will
present advanced lectures on
physiological adaptations of marine
organisius, behavioral ecology, and
nutrient requirements of marine
OTganisms.

As our analysis of disturbed and
undisturbed sites progresses, we will
begin work on independent projects.
Topics may include: species diversity
in anchor scars, community succes-
sion in impacted areas, effect of
depth on the size, shape, and
recovery time of anchor scars.

At the end of the course, we will
analyze our results and determine
the long-term effects of damage to
the reef ecosystern such as scars
caused by boat anchors on the con-
centration and distribution of
inhabitants. Qur data will provide
the Park Service with vital informa-
tion on the potential irpact of
heavy tourist use on this valuable
€COSYStem.

For additional information,
call the SFS Admission Office
at (617) 927-7777.

Phesto By Wendover Neefus

Getting our gear organized for our morning dives will be one of the first burdles of the day

Living and Working
Conditions

Arriving on St. John we are con-
fronted with a kaleidoscope of
color-—turquoise waters, white
beaches, lush tropical vegetation—
and that’s just the view from shore!
VIERS is a rustic but adequate
research station with screened
cabins, open-air sanitary facilities, a
laboratory and library, none of
which are impervious to heat,
humidity or small insects.

The mean annual temperature is
79° F, ranging from extremes of 65°
F-95° F. Most of the rainfall occurs
during the summer, but water
shortages are frequent since the non-
porous clay and rock in many areas
does not readily absorb water from
hard rains. Qur showers and general
water usage will therefore be
somewhat restricted. We will care-
ully monitor outdoor exposure since
sunburn is a2 common danger in the
Caribbean.

Tuition: $1,810 + $300 Registration Fee
+ 100 SCUBA Fee

Departure Foint: VIERS, 8t John, Virgin Istands

Note: SCUBA certification will be
offered in this course. Students must
provide/rent SCUBA. equipment.

#* This course will also be offered in
the January Term, 1987. Please con-
tact the SFS Admissions Office for
derails.
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‘ e’ve only been
bere four days
and I've learned

more about marine life than |
thought I would in the whole course.
The diving is fantastic and the
diversity of the reef is

unbelievable”

Helga Sprunk

Sterling Heights, ML
Michigan State University

Spectacuiar angelfish are a common sight on the
reefs of the Virgin Islands
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Marine Ecosystem Unl
St. John, Virgin Islands

Purpose

To quantify the effects of local fisheries and development impacts on
edible fish species (red snapper, grouper and barracuda) in the Virgin
Islands National Park to assist in formulating sustainable management

plans to prevent overfishing.
Dates: june 16-July 15

Course Level: B

Background

oday, over 70 million tons

of fish are harvested

annually from the oceans.

In many areas of the
world, fish stocks have been
drastically reduced with little hope
of recovery. This is a bad omen at a
time when we are coming to the
realization that we must turn to the
sea to help feed the world. What
can we do to insure the future
availability of these important
resources?

Fish would not be the first of the
Virgin Islands’ resources to be
exploited. The slash-and-burn
agricultural practices of the Arawak
Indians, followed by excessive land
clearing during the colonial days of
the sugar plantations have resulted
in deforestation, irreplaceable soil
erosion and the loss of several
species of mammals. Subsequently,

many island residents adopted a
simpler lifestyle, relying on fishing
and the farming of bananas,
coconuts, mangoes and limes for
nutritional and economic support.
Currently, overfishing to feed 2
growing local population and a
booming tourist trade threatens the
islands’ fisheries.

Much of the waters surrounding
St. John have already been depleted
of large reef fish and other edible
marine life, while species including
red snapper, barracuda and grouper
are now in peril. Our data on the
abundance of commercially
harvestable fish populations will be
used by the Park Service to help
assess the impact of local fisheries
in the park and to develop fisheries
management policies that will
preserve fish stocks while allowing
the local people, who depend upon
these resources, to continue using
them.

Phute by Christopher Negfus

Research Focus

How abundant are populations of
red snapper, grouper and barracuda?
Does the population size of these
species vary with location, intensity
of fishing pressure, habitat type or
physical variables? Does the
vulnerability of these species to
overfishing differ because of their
behavior or distribution?

Course Design

St. John—the most beautiful and
least disturbed of the U.S Virgin
Islands—rises from the sea, her
topography of volcanic origin now
clothed in a mantle of subtropic
vegetation. Upon arriving, we will
make otur way 10 Lameshur Bay on
the isolated southeast coast of the
island, site of the Virgins Islands
Ecological Research Station (VIERS).
Located within the Virgin Islands
National Park, VIERS has been the
site of four years of SFS research.

Qur first days will pass quickly,
filled with lectures on principles of
population growth and control, reef
ecosystem dynamics, and manage-
ment theory. Dives off the VIERS
dock will enable us to check our
SCUBA equipment, refresh our skills
and begin to explore the turquoise
waters of Lameshur Bay.

We will begin our field research
by taking a2 complete census of
several commercially harvestable fish
including red snapper, grouper and
barracuda. Qur initial dives will
enable us to identify these species
with ease—the snapper with its
distinctive hues; the fast and lean
barracuda, whose large teeth belie
its curious, (but usually harmless to
humans) nature; and the grouper,
difficult to miss with its large
proportions. Divided into pairs and
utilizing hand slates, we will patrol
adjacent sections of the reef,
tabulating each species as we go.
Aboard our boats once more, we
will tally our data for total popula-
tion counts of each area of the reef.

St fobn, with Hs small coves and inlets, is the
witimate tropical research site,



ler Stress

Next, we will document the
habitats and behavior of these
species, focusing specifically on
feeding habits, social interactions
(between individuals of the same
and different species), antagonistic
behavior, and territory size. Once
sufficient data has been collected,
we will construct 2 number of
detailed ethograms (catalogs of
behaviors), to provide us with a
structured outline for behavioral
data analysis.

We will then use maps of St. John
and adjacent waters to select several
sites exposed to varying levels of
fishing. At each of these sites, we
will again take population counts of
species, record their behavior, and
document the characteristics of their
habitats. Comparison of our data
between undisturbed and heavily
utilized areas will enable us to deter-
mine the types of ecosystems and
fish species that are most susceptible
to overfishing.

Between dives, faculty will present
lectures on food chain dynarnics,
statistical interpretation, and the
ideals and actualities of fisheries
management. Guest lecturers
including U.8. Park Service managers
will speak on marine resources.

As our research progresses, we
will design independent projects,
either on an individual basis or as
part of a small group Topics may
include: differential behavior of
fished and unfished populations,
effects of continuous trap fishing on
the diversity of fish populations, and
territory size of prey species in rela-
tion to predator diversity. We may
also make several night dives on the
reef affording us an opportunity to
see a very different panorama—
octopi feeding, basket stars, and
feeding corals with their polyps ful-
ly extended-—than we view by day.

At the end of our course, we will
analyze our findings and determine
the habitats that are most preferred
by different fish species and the
species that are most susceptible to
overfishing. We will then compile
our data in a report for the National
Park Service to assist in their work
in regulating the fishing industry
within the Virgin Islands.

Fhig by Chesiopher Neclos

Despite extensive overfishing, farge schools uf brightly-colored fisk still inhabit the reefs.

‘ ‘T alking with my peers

I learned that otber

recent or 500n-to-be-

graduates are also confused about
their future plans. It was good to be
able to discuss our bopes and fears
together and I gained a little self-
confidence and have a brighter
outlook on my future as a result of
our discussions.”

Ed O'Brien
South Portiand, ME.
University of Maine/Orono

Photer by Cheistopher Neelus

S e el —
Our accommodations at VIERS wilf be simple but
comfortabie

Living and
Working
Conditions

One could not ask for 2 more ideal
setting for a tropical research base.
Set among swaying palm trees only
a few hundred yards from the
ocean, VIERS provides us with all
the living and research facilities we
will need including screened bunk
houses, dining and lecture halls, a
library and a laboratory. The diverse
ecosystems in close proximity to
VIERS including beautiful coral reefs,
a mangrove swamp and the
blossoming forests of the Virgin
Islands’ National Park offer a broad
range of natural classrooms.

The mean annwal remperature on
St. John is 79° F, ranging from
extremes of 63° F to 95° F. Most of
the rainfall occurs during the
summer, but water shortages are
frequent so our showers and general
water usage may be somewhat
restricted.

Tuition: 31,810 + 3100 Registration Fee

Departure Point: VIERS, St. John, Virgin Islands

Note: SCUBA certification is a pre-
requisite for this course. Students
must provide/rent SCUBA equipment.

27



Ecology of Poisonous ¢
St. John, Virgin Islands

Purpose

To study the distribution and origin of toxins in ordinarily
edible fish, such as grouper, snapper and barracuda, and to
determine ways of detecting the poison in individual specimens.

Dates: july 22-August 20

Course Level. B

Backgmund

woman cooking dinner
for her family offers a
piece of the fish she is
preparing to the family
cat. The cat gulps the treat and
settles down to wash herself. After
watching the cat, who is now purr-
ing contently, the woman proceeds
with dinner. This scene is repeated
many times daily throughout the
Caribbean.

All cats are not as lucky as this
cat, this time. Many ordinarily edible
tropical fish, such as barracuda,
snapper and some species of
grouper, occasionally contain high
levels of toxins which can cause
permanent neurological impairment
ar even death. Very little is known
about this phenomenon called
Ciguatera. We do know it originates
in toxic single-celled algae which are
eaten by fish and then passed up
through the feod chain. These
toxins occur sporadically and un-
predictably, which likens eating
some species of fish to a form of
Russian roulette, and places the
family cat in the role of 2 guinea
pig.

Ciguatera poses a scrious health
hazard in areas such as the Carib-
bean, where 2 large influx of
tourists are likely to be unaware of
the danger of eating certain fish.
Furthermore, the uncertainty and
risk associated with eating some
species effectively removes them
from consideration for human food
and fisheries production.

For additional information,
call the SFS Admissions Office
at (617} 927-7777
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Photo by Preonicye Siour

Research Focus

Since the toxins originate in tiny
single-celled algae, called
dinoflagellates, we will focus most
of our research on these algae. Is
the distribution of dinoflagellates af-
fected by light, current, and
temperature? How does dinoflagel-
late distribution vary within and
between bays? We will also study
the human aspect of the problem.
How can fish with accumulations of
toxins be recognized? Is the local
perception of areas in which toxic
fish occur grounded in reality?

A face only mother could ove.

Course Design

Nestled at the foot of a steep
hillside, several hundred yards from
the turquoise waters and gleaming
white beaches of Lameshur Bay, the
Virgin Islands Ecological Research
Station {VIERS) will be our base of
operations for the next thirty days.
VIERS is 2 remote and rustic
research station situated within the
boundaries of the Virgin Islands
National Park.

After orienting ourselves to the
facilities—a laboratory, library,
screened cabins and lecture hall—we
will spend a day or two brushing up
on our SCUBA skills. Faculty will
lecture on predator/prey cycles, algal
taxonomy and diversity, coral reef
ecology, population growth and
food chain management.

Our field research will begin with
several boat trips 1o different regions
of the reefs near Lameshur Bay to
locate sites where high concentra-
tions of toxic dinoflagellates may be
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found on seaweed. With our SCUBA
gear, we will dive between spec-
tacular coral heads accompanied by
bright blue-green wrasse, butterfly
fish, sargeant majors and majestic
angelfish to record data on environ-
mental variables. We will focus
specifically on water turbulence,
light penetration, and temperature 1o
help us determine the variables that
encourage the growth of dinoflagel-
lates. We will also scrape surfaces of
attached seaweed and pull plankton
nets from our boats through the
water column to collect samples of
dinoflagellates for detailed analysis
back at VIERS.

Once we have determined the
types of ecosystems that are most
hospitable 10 toxic dinoflagellates,
we will document the fish species
that inhabit these ecosystems and
feed on the algae. Diving ro the
bottom and stationing ourselves
quietly to avoid disturbing the fish,
we will record the small prey
species that are most extensively
consumed by large predatory fish.
Qutside of park borders, we will
catch several fish for later dissection
at our lab to determine the concen-
tration of toxins in their digestive
system. By understanding the
predator-prey relationships on the
reef, we can assess the stages at
which toxins enter the food chain.

After conducting a study of
Lameshur Bay, we will travel to
several other sites along the reefs of
St. John to explore the difference in
concentration of toxic dinoflagellates
between bays. We also hope to col-
lect data that will expand our
knowledge of the particular species
of algae that are most commonly
covered by dinoflagellates.

To complement our field research,
we will pursue specific tangents of
our team research through indepen-
dent projects. Possible topics may
include the concentration of
dinoflageilates on different types of
bottom-dwelling plants, the concen-
trations of algae in toxic fish, or
how different fish species react 1o
biooms of toxic algae. Breaking up
our long days of underwater
research will be visits to several
towns on St. John and St. Thomas
to talk with local people about

Photo by Wendover Neafus

Sriatl boats will enable us to iravel to different bays around St. fobn to conduct comparative studies af

dinoflagellate populations.

health problems caused by toxic

fish.
In the Jast three days of the

cowse, we will devote ourselves to
compiling our data and writing a
report on the ecosystems where
toxic dinoflagellates are likely to
occur and which fish species are
likely 1o contain high levels of the
toxin. This report will be submitted
to the National Marine Fisheries Ser-
vice and the U.S. Park Service to
assist in designing regulatory policies
for the fishing industry that will
help reduce the potential threat of
Ciguatera to the local people.

‘ ‘ P articipating in a
field course like this
one is a fantastic
opportunity for any undergraduate
considering marine science 4s 4
career. The chance to spend three or
four weeks completely immersed in
the field is an experience usually
reserved for graduate students.”

Tracy Farmer
East Pepperell, MA.
Smith College

Photo by Chrmaspher Necfus

Living and
Working Conditions

This is a tranguil but demanding
classroom. The seductive environ-
ment of a blue water bay and simple
Caribbean living take a necessary
back seat to the long hours of study
and underwater collection.

The mean annual temperature on
St John is 79° F, ranging from
extremes of 63° F 10 95° F. Most of
the rainfall occurs during the
summer, but water shortages are
frequent since the nonporous clay
and rock in many areas does not
readily absorb water from hard rains.

Accommodations on the VIERS
facility consist of wooden,
dormitory type buildings in a rustic
setting of palm and fruit trees. The
site has electricity, telephones and
solar-heated outdoor showers. Likely
visitors to our site include wild
donkeys, mongoose and humming-
birds.

Our meals are usually prepared by
the VIERS staff and we will assist in
all clean up duties. From time to
time we will sample local island
cuisine, which is spicy and flavorful.
Stewed fish, curry, fried plantain,
breadfruit and manioc are local
delicacies.

Tuitfon: $1,810 + $100 Registration Fee
Departure Point: VIERS, St. John, Virgin Islands

Nate: SCUBA certification is a pre-
requisite for this course. Students
must providefrent SCUBA
equipment.

Through our frequent dives, we will rapiily be
abile to identify many of the nrganiinm e de¢ on
the reefs.
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Wildlife Management ¢

Kenya

Purpose

To compare the population dynamics and water conservation
strategies of large mammals (gazelle, giraffe, wildebeest, and
zebra) in hunted populations on a game cropping ranch with
that of protected populations in national parks, to assess the
long-term implications of game ranching as a wildlife manage-

ment technique.
Course Levels, Dates:

Level B—June 16July 15;

Level A—July 22-August 20

Background

t is a time of high drama on

the plains of Kenya. This fand

of enormows physical beawty—

from the rugged scar of the
Great Rift valley, its soda lakes teem-
ing with pink flamingoes, to the vast
savannas and escarpments approach-
ing Mount Kenya—is becoming a
vulnerable and worried land. With
the highest population growth rate
in the world, Kenya is severely
challenged by the now conflicting
priorities of preserving its land,
saving its wildlife and feeding its
people.

Do you try to save the land for
the wildlife, and for the tourist
industry, or do you turn it over to
the people for cattle grazing? Some
biologists have proposed what at
first seemed a radical solution: the
practice of game ranching, in which
populations of various species of
ungulates {cloven hoofed mammals)
are strictly managed in a protected
environment and periodically
cropped 1o be used as feod. By
carefully monitoring these popula-
tions not only can high-protein food
be produced, perhaps with greater
efficiency than domestic animals,
but also wildlife can be preserved in
its natural habitat without degrading
the ecosystem.

SFS students will have the unique
opportunity ¢ become directly in-
volved in this drama, examining the
long-term implications of game
ranching first-hand.

Giraffes are our constant companions at our base
camp on the Hopcraft Ranch.
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Fhota by Rober binger

Research Focus

The success of wildlife ranching
depends on whether wild ungulates
can be maintained on limited areas
under a regular cropping regime. In
our sixth consecutive year of
research in Kenya, we will assist in
analyzing criteria that are crucial to
game ranch management. We will
investigate questions such as: How
much time do different species
spend watering and how much time
shading? What is the moisture
content of forage and faeces? When
do different species forage? What is
the ratio of males to females in
harvested and unharvested popula-
tions?

Course Design

After meeting in Nairobi, we will
head 40 kilometers southeast
through the rolling savanna to our
research site, Wildlife Ranching and .
Research, Ltd., an experiment in
game ranch management founded by
Dr. David Hopcraft. Consisting of 2
compound with research facilitics
and a small library, the ranch covers
81 square kilometers of open
savanna offering habitats 10 an
enormous range of African wildlife.

Once we've established camp
within the borders of the ranch, we
will meet with local specialists to
discuss the major wildlife manage-
ment objectives of the ranch and
learn about the cropping methed
that is used here. A series of lectures
will include game ranching philo-
sophy, intreduction to East African
ecosystems, general principles of
ecology, and ungulate taxonomy and
identification.

Research conducted by two SFS
teams last year determined that
species have different abilities to
withstand drought and may be affec-
ted differently by cropping in wetter
and dryer years. Qur new Concerns
are: Does cropping alter reproduc-
tive abilities of different species? Do
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With neighbors itke these, It is essential to kecp close to campy at night.

species differ in their ability to
withstand a cropping regime?

Rising carly each morning, we
will travel ¢ither by foot or in land-
rovers to specific sites in the ranch
1o begin our field survey. By careful
observation with spotting scopes,
we will collect detailed records of
the population sizes of wildebeest,
gazelle, zebra and giraffe. We will
also note their food preferences, the
ratio of males to females, and the
number of pregnant females.

Each Thursday night, the ranch
personnel ride out to conduct their
cropping regime. When they return,
we will be able to examine carcasses
1o stidy anatomy and physiological
functions. From samples of stomach
content, we will be able to deter-
mine food preferences and require-
ments. With these data, we will
conduct a survey of forage plant
distribution and the water content
of these plants. The B-level team
will also study evolutionary relation-
ships and how they are reflected in
taxonomy and systematics.

Faculty will present advanced
lectures on ungulate parisitology,
ungulate social systems, the role of
parks in wildlife conservation and
the economics of game and cattle
ranching. Students will also have the
opportunity to work on indepen-
dent projects on topics such as a
comparison of sex ratios on and off
the ranch and observations of fora-
ging strategics in water stressed
ungulates.

Field trips outside the ranch will
take us to some of the more specta-
cular Kenyan parks including;

Amboseli to examine the effects of
intense tourist pressure on wildlife,
Masai Mara Game Reserve to observe
the annual migration of over one
million wildebeest; and Nairobi
National Park to compare our data
on species populations with park
data.

Qur research is part of a2 continu-
ing apalysis of the game ranch 4s an
economically and ecologically viable
concept. Our results from both team
and independent projects will be
integrated directly into ranch
management analyses and allow the
government of Kenya and outside
COMSETrvation agencies to monitor
the effectiveness of the ranch.
Among the most important results
of our work is the ongoing demon-
stration to Jocal farmers that the
ranch can provide a major source of
food while making money.

‘ ‘ I 'l never forget the feeling
of the ranch at night, the
burning eyes of the wild-

life as they watched our passing on

night drives, the shriek of tree
hyraxes, the calls of lions, byena
and bippo drifting through the
camp. Nor will I forget the quiet

walks around the ranch with the
friends that I made”

Tirmothy Jon Van Norman
El Paso, TX.
Washington State University

Even in Kenya, there’s nu getting away from daily
chores—dishes, laundry and cooking

Phote by Robee Singer

Living and Working
Conditions

Alchough located near the equator,
Nairobi enjoys a climate similar to
that of a2 New England September.
Nights are cool to chilly, days are
warm te hot. While rain is scarce
and water supplies restricted, there
will be sufficient water for showers.
Adapting our working hours to
match the schedules of the animals
we observe, we will rise in the cool
dawn and take a break during the
mid-day heat when the animals are
less active.

Accommodations consist of large
wall tents on platforms. The ranch
has 2 meeting hall, open air showers
and outhouses. Qur lab, located two
kilometers away, houses a specimen
collection and small library.

Tuition: $2,140 + $100 Registration Fee
Depm Point: Nairobi, Kenya




Acid Rain: Changing A

Adirondack Mountains,

New York

Purpose

To study biological effects of long-range transport of atmos-

pheric pollutants (acid rain) on sensitive Adirondack lakes and
streams in order to understand how the communities of these
altered systems function, so that future effects of acidification
or neutralization can be predicted.

Dates: June 16 - July 15

Course Level: A

Background

n the famous Black Forest of

Germany, over 40% of the

coniferous trees are dying while

in the Adirondacks, all species
of fish have disappeared from hun-
dreds of lakes and streams. Much of
the blame for these environmental
catastrophes has been placed on the
well publicized phenomenon called
acid rain which is caused by acidic
airborne substances derived from in-
dustry.

The Adirondack State Park offers
one of the world's most dramatic
illustrations of the impacts of acid
rain. With over 6 million acres, the
Park is characterized by beautiful,
rolling mountains, huge expanses of
deciduous and coniferous forests
and 4,000 secluded lakes. These
lakes, nestled between the moun-
tains and surrounded by rocks left
untouched since the glacier retreated
12,000 years ago, appear to be as
removed from the effects of pollu-
tion, people and other external pres-
sures as can be imagined. Yert,
scientists have shown that they have
been altered by acid rain, giving rise
10 the popular but deceptive notion
that these are “dead” lakes; in fact,
these waters conuin abundant plant
and animal life and are very much
alive despite their acidity.

Studies imply that acid rain raises
the level of acidity in certain inhe-
rently sensitive lakes and streams,
particularly those that do not have
limestone bedrock to buffer the im-
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pact of the acid. The effects of this
acid rain are complex but one
widely supported conclusion is that
fish are especially sensitive. Other
organisms, however, such as insects,
algae, plankton and higher plants,
survive and even flourish.

In the three years SFS teams have
been studying this topic, we have
Jearned that acid deposition is
exceptionally toxic to fish. As the
fish die off, they are replaced by in-
sects as the top predator. This
phenomenon occurs at each level in
the food chain as new organistus
step in 1o replace those that cannot
tolerate acidity.

What, another newt?

Research Focus

What is the role of predatory insects

in food chains as they take over the

niche left vacant by the demise of

fish populations? How do popula-

tions of zooplankton respond to

acidity and to predation? What i
changes have occurred in our study

sites over the last four years? What

is the relative importance of

naturally occurring acids?

Course Design

This is a wilderness experience. We
will canoe and hike through some
of the most beautiful and remote
backcouniry in the eastern United
States. Qur base of operation will be
a turn-of-the-century Adirondack
lodge on Lake George known as the
Fresh Water Institute, a field sration
for Rensselaer Polytechnic Institute.
From here we plan two extensive
expeditions into a classroom defined
only by mountains and a huge sky,
camping amidst the most isolated
upper lakes.

Our first expedition will take us
along narrow winding trails through
dense birch, beech and maple
forests to a small stream west of
Lake George called Beaver Brook,
site of a major, long-term project led
by SFS$’s Dean, Dr. Robert Singer.



Juatic Ecosystems

The study focuses on how water in-
teracts with the rocks and soils over
which it flows and how these inter-
actions affect the acid level of the
water and the organisms living in it
After we acquaint ourselves with the
site, faculty will present initial
lectures on the theoties of limno-
logy, water chemistry, basic ecologi-
cal principles and methods of
research. Next, we will learn how to
measure stream flow, to perform
titrations and to determine acid
neutralizing capacity, to identify
plants, plankton and invertebrates
and to collect and study
microscopic organisms.

After long hours of study and
research, it will be a welcomed
relief to snuggle into our sleeping
bags under star-studded skies. But
the learning doesn't stop here. SFS
students have been known to stay
up late into the night admiring and
pointing out constellations which
most city dwellers never knew
existed.

After four days at this site, we will
return to the laboratories at the
Fresh Water Institute to analyze our
samples and compile data on the
daily changes in physical, chemical
and biological parameters in Beaver
Brook. Additional lectures will focus
on improving our collecting and
analyzing techniques as we ry to
grasp some of the subtleties of
aquatic ecology.

Next, we plan to canoe through 2
system of sparkling lakes and
streams north of Stillwater Reservoir
on an extended expedition. With
our base camyp established on the
shores of remote Salmon Lake, we
will hike through pine-scented
woods to different lakes each day.
Using small inflatable rafts or
snorkeling gear and specialized nets,
we will collect large predatory
insects, zooplankton, and plant and
water samples which we will later
test to determine levels of phospho-

rous, chlorophyll and other chemicals.

During our time within this water-
shed, we plan to complement our
team research with a variety of inde-
pendent projects. Topics may range
from the characterization of the

Euven a spectacular sefting can't dull the pain of
final exams

“w e were learning
all the time.
Everything we did
taught us a little more about some
aspect of science. Our projects
became obsessions which we dreamt
about, talked about, worried about
and carried out. It was all so
rewarding.”

Sara Abraham
Madras, India
Brandeis University

Phoio by Debbie Robers

zooplankton communities to the
determination of feeding preferences
of invertebrate predators and daily
migration of insects in the water
column.

From the dam we have compiled,
we can build a solid network of
information on the biology and
chemistry of these lakes to deter-
mine how the distribution of orga-
nisms differs with variations in
chemical conditions and how new
food chains have developed in
acidic lakes. At night over a dinner
we prepare on portable stoves, we'll
discuss the social, political and
economic implications of the acid
rain controversy. Faculty and guest
lecturers will present additional lec-
tures on physiological adaptation to
acid stress, impacts on forest eco-
systems, mineral weathering of
igneous rock, and policy implica-
tions of liming and control tech-
nology.

with the field research portion of
our work completed, we will return

Photo by Emily Porath

The Adirondacks Mountains are arguably tbe
finest remaining wilderness area in the Northeast
and the ideal environment in which to study the
impact of acid rain.

to the Fresh Water Institute to for-
mulate correlations and conclusions
about the ecosystems of the lakes
and the biological and chemical
variations among lakes within the
watershed. As we complete a final
report and leave the scenic beauty
of the Adirondacks, we can be satis-
fied knowing we contributed infor-
mation that may influence future
policy decisions on how to restore
aquatic ecosysiems altered by acid
rain.

Living and Working
Conditions

Weather in this Adirondack
wilderness is notoriously variable,
while most days will be pleasantly
warm, the evenings and nights will
be chilly and the rain unpredictable.
Extensive hiking and canoeing are
necessary to reach our study sites
and will undoubtedly challenge us;
but even on the longest days we'll
be well compensated by the extra-
ordinary panoramas and peaceful
quier of this country’s oldest
MOUItains.

While cur campsites will be pri-
mitive, conditions at the Fresh Water
Institute will be quite comfortable
with rooms, beds, plumbing and a
large, inviting, stone fireplace.

Tuition: $1410 + $100 Registration Fee
Departure Point: Bolion Landing, New Yotk
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Primate Biology and Bs

Panama

Purpose

To research group leadership, social organization and ecology of
the endangered Panamanian tamarin, and to estimate the
population density of the species in an area that may be
declared the first natural forest reserve for the tamarin’s

preservation.

Course Levels, Dates: Level A — June 16-July 15
Level B — July 22-August 20.
December 27, 1986 - January 17, 1987

Background

he rufous-naped or Panama-

nian tamarin once thrived

in the lush jungles

of Panama. Groups of up
to ten of these tiny ten-inch
monkeys dwelled in the branches of
cecropia trees, jumping rapidly and
gracefully through the treetops.
While exportation of the tamarin for
housepets and research animals has
diminished the population, man’s
development of the tamarin’s habitat
poses a far more serious threat 10
the species. Unless measures are
taken to protect or relocate them,
the rapid deforestation now
occurring may drive these gremlin-
like creatures and many of their
neighbors to extinction.

Students will have the rare oppor-

tunity to study a population of

Panamanian tamarins previously
unknown in scientific literature. Our
study will provide a strong contri-
bution to the protection and
management of this diminutive
monkey.

Dr. Dennis Rasmussen, our faculty
member, has studied Panamanian
tamarins at our field site since 1981
Our previous research at this site
proves it has a higher density of
tamarins than any other studied
area. This discovery by the School
for Field Studies last summer indi-
cates that the secondary neotropical
jungle at our field site is a particu-
larly favorable habitat for the
tamarin. SES, the University of
Panama and several conservation
organizations are therefore now
working toward establishing the area
as the first reserve for the Panama-
nian tamarim.

Sharing and overcoming the inevilable rain, mud and Sfrustrations of data collection continually
reinforces team spirit and our sense of camaraderie

Phote by Ed O°Bricn

Research Focus

Qur main study will focus on the
leadership, social organization and
ecology of tamarins located on the
potential reserve. We will collect
data on behavior, social interactions
and population size. What patterns
of range-use and social interaction
exist within and between groups of
iamarins? Has the density of
tamarins in our study area changed
over the last year? What is the cur-
rent total density of tamarins in this
area?

As a secondary project, we will
study how monkeys in a specific
population react to strangers. We
will place a caged tamarin high in
the trees within the habitat of the
resident population. This method of
reintroduction may help preserve
tamarins as their original habitats
are destroyed.

Course Design

OQur research will take place in lush,
uninhabited neotropical jungle in a
country that has been an important
crossroad to the world for centuries.
After arriving at Panama’s inter-
national airport, we will board the
historic Panama Railroad, built over
a century ago, and cross from the
Pacific Coast to the Atlantic Coast in
less than an hour. Speeding by the
Panama Canal and the Barro
Colorado Nature Reserve of the
Smithsonian Tropical Research Insti-
tute, the train will carry vs deep in-
to the steaming jungle with which
we will soon become intimately
acquainted. We will leave the train
at the small Panama Canal Commis-
sion town of Gatun on the shore of
Gatun Lake.

After hauling our gear to the
shore and loading it into our motor
boats, we will travel five miles
across the lake to our base in a tran-
quil cove. Here, accompanied by the
cacophony of a colorful and diverse
array of tropical birds, we will carve
a small base camp from the dense
jungle for our tents. Cur firse few
days will focus on learning skills
essential for working safely in the
jungle. We will also learn how to
observe Panamanian amarins and
other creatures, such as capuchins,



howler monkeys and the coati
mundi, a close relative of the
TACCoon.

Chopping through the overgrowth
with machetes, we will improve and
expand on the network of trails
made during previous SES courses.
Further details will be added to
maps of the area by use of hand
transits and thirty meter tapes.
Capturing, measuring, and marking
amarins from as mamy groups as
possible, we will add to the over
thirty individuals we have identified
during previous courses. This will
give us an opportunity to examine
the monkeys more closely. With the
aid of radio tracking, we will
observe and follow our main study
group through dense jungle from
dawn to dusk. The data we collect
on spatial leadership and social
organization will be the first ever
assembled on this endangered
species.

The B-level team will board infla-
tble boats and capture tamarins
whose habitat will soon be
deforested. These tamarins will then
be introduced onto uninhabited
islands in Gatun Lake. If the
tamarins flourish on these islands,
the surplus young may someday
provide 2 source of tamarins for
replenishing jungles where their
numbers have been seriously
depleted.

After long days in the jungle, we
will wash off the mud and grime of
the jungle and relax with a re-
freshing swim in the clear, warm
water of Gatun Lake. Evening
lectures and discussions may focus
on topics such as methods for
observation and collection of
systematic data, primate axonomy,
the evolution of primate behavior,
and quantifative methods for the
analyses of behavioral data. After
our first week of field work, every-
one will begin an independent
project with faculty assistance.
Potential topics for independent
projects include range-use, trapping
methods and success, estimated
population density, leadership of
tamarin groups, and mother-infant
interactions.

.-|.I -_- e

Cages placed bigh in the treetops will belp us capture and tag additional tamarins for our con-

ol population.
‘ ‘ N ow I understand
why focusing public
attention on an
appealing animal that is
endangered is so critical. By pro-
tecting tamarins and their environ-
ment, we also protect all the
beautiful creatures that live and
flourish in the jungle”
Lestie Millerz

Ei Paso, TX.
Lorette Academy High School

The results of our team and inde-
pendent projects will be presented
orally to students and faculty
members of the University of
Panama who are particularly inte-
rested in our research efforts.
Written summaries of our resuits
will be provided to the Smithsonian
Tropical Research Institute, the
Ministry of Natural Resources of
the Republic of Panama, the
National Park Foundation and the
University of Pagama to aid in the
development of a potential preserve
at our research site

Living and Working
Conditions

The watchword here is wet: rainfal]
averages 11 inches 2 month and is
often accompanied by magnificent
lightning and thunder. The tempera-
ture range is pleasant from a max-
imum of 85° F during the day to a
minimum of 70° F at night. Our
hase camp will consist of comfor-
table tents established at a site we
will carve in the dense jungle on
the shore of Gatun Lake We will
enjoy ample but basic food bought
at western-style supermarkets in
Colon {about 90 minutes away by
boat and train} which we will sup-
plement with an abundant supply of
fresh fish caught right at our camp-
site on the lake.

Toition: $1.690 + $100 Registration Fee
Departure Poiat- Panama City, Paniama

* This course will also be offered in
the January Term, 1987. Please con-
tact the SFS Admissions Office for
details.

Costa Rica

Phato by Dennis Rasmussen

Caribbean Sed

Gatun Lake

Panam:a

Colon

Columbia
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Dolphin Biology and 2

Gulf of Mexico

Purpose

To determine the effects of human activities such as shrimping,
boating, and oil exploration on the behavior of bottlenose
dolphins (Tursiops truncatus) to assess the long-range impact of
these activities on dolphin populations.
Course Levels, Dates: Level B—June 16-July 15; July 22-August 20;

Level A—June 16-July 15; July 22-August 20;

December 27, 1986 - January 17, 1987

Backgrﬂund

mong the most beloved

marine mammals in the

world are dolphins

which have been
regarded by fishermen and sailors as
a symbol of happiness and good
luck for hundreds of years. Their
intelligence and playfulness make
them 2 joy to observe. Unfortu-
nately, as humans encroach upon
the habitats of these seemingly
happy-go-lucky mammals, we may
be altering their natural behavior
and perhaps even their ability to
survive.

As we turn more to the sea for
resources, we need to know how
our activities affect populations of
marine organisms. We hope this
knowledge will help us to protect
these populations before they
become endangered. By studying
the bottlenose dolphin in areas of
high human activity, we hope to
determine how this activity affects
dolphin ecology.

The power of humans over nature
is epitomized in Mobile Bay, Ala-
bama, where in the past two years
engineers have merged two rivers
well inland of where they formerly
met and dredged a large channel
through the bay. This has resulted in
increased port activity and a drastic
change in the environment of the
bay. Although extensive studies were
conducted to determine the impact
on the bay ecosystem, no research
was performed on the possible
effects on the large, local dolphin
population. Qur study will address
these effects.

36

Research Focus

By studying dolphin behavior in
arcas of high human activity and
comparing it to behavior in areas of
low human activity, we hope to
determine the effects of commercial-
ization on doelphin populations. Our
research will focus on questions
including: Is dolphin behavior cor-
related with levels of human
activity? Are the group sizes of
dolphins correlated with levels of
human activity? Are there resident
dolphins in Mobile Bay, or are they
transient to the area? How much
time do dolphins spend foraging
behind commercial shrimp boats as
compared 10 foraging on their own?

inteltigence s in the eyve of the bebolder.

Course Design

The warm azure waters of Mobile
Bay and the adjacent Gulf of Mexico
will serve as the base for our study.
Framed by long white sand beaches
and windswept dunes, this ex-
tremely rich estuarine habitat is
buzzing with human activity
including commercial shrimping, gill
netting of fish, sport fishing, oil and
natural gas exploration and tanker
and large ship traffic. Since it is also
an area with high concentrations of
bottlenose dolphins, it is not
unusual 1o see the playful mammals
dancing in the wake of 2 huge com-
mercial vessel or waiting for scraps
beside a fishing boat.

This is a new site for SFS’s
research on dolphins. Last summer,
our faculty, Beth Goodwin and Lisa
Ballance, led two teams of SES
students int the Florida Keys com-
paring the behavior of captive and
wild dolphins. Through their com-
parisons, the team was able to assess
the environmental conditions that
are most optimal for raising captive
dolphins and to collect preliminary
data on how human activities affect
the presence and behavior of wild
dolphins. Beth Goodwin also
studied dolphin behavior in Mobile

Photo by Raben Singer




3ehavior”®

“w ell, to put things
in perspective, on
the application to
Jobn Hopkins Medical School, I was
asked to describe the most positive
experience of my college career. |

chose my SFS Dolphin Biology and

Bebavior course.”
Michael Boyle
Gaithersburg, MD.
University of Maryland

Bay in 1983. Her data on the identi-
fication of individuals, and inter-
action between dolphins and
shrimpers and tankers will provide a
solid base for our study.

Boarding SES's 30 foot twin-
engine boat and outboard-powered
inflatables each day, we will head
cut to the bay in search of schools
of dolphins (Tursiops truncatus}.
Some team members will record
minute by minute behavioral obser-
vations, including the amount of
time the delphins spend above and
below water, feeding, avoidance and
social activity. Other team members
will take photographs to be used to
identify individual animals by their
distinctive dorsal fins. B-level
students will use hydrophones to
record echolocation noises and
social interaction sounds as the
dolphins whistle and squeal beneath
our boats. We hope to statistically
test the relationship of specific
noises to particular behaviors.

Faculty will lecture on statistics,
the taxonomy of marine mammals,
and cetacean evolution. This infor-
mation will provide us with the bio-
logical background with which to
study these intriguing creatures.
Comparing the behavior of dolphins
as they interact with each other
around boats, and when they are
alone, will enable us to determine
how the animals are affected by
shipping. We will also compare dol-
phins in the bay with a s¢parate
population that remains several miles
offshore.

Comptunicating with these bighly intefligent
animals is an experience not easily forgotien

Flaote by Lisa Ballange

As our research intensifies, faculty
will present additional lectures on
diving physiology and the basic ana-
tomy of the brain, organs, skull and
skeleton as well as more advanced
lectures for B-level students on
echolocation and physiology of ther-
moregulation and osmoregulation.
Students will also have the opportu-
nity to pursue specialized interests in
dolphin behavior through indepen-
dent projects. Some possible projects
include: correlating vocalizations
with different types of behavior;
documenting the amount of time
dolphins spend feeding behind
shrimp boats or oil rigs; and re-
cording levels of activity at different
times of day.

Field trips to oceanariums at Fort
Walton, Florida and Biloxi, Missis-
sippi, will enable us to study captive
dolphins and talk with trainers. We
will also visit a shrimp boat, a
shrimp mariculture operation, and
possibly an oilrig to learn how these
operations could potentially affect
dolphin populations.

Toward the end of the last week
of our course, we will analzye our
findings on the effects of recent
developments in the bay on the
behavior of dolphins. We will sub-
mit a final report on cur findings to
the National Marine Fisheries Service
to help them develop policies to
minimize the impact of human
activity on dolphin populations.

Phows by Beih Goodwin
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Can doiphins live in close barmony wilth man and
bis technology?

Living and Working
Conditions

The tip of 2 narrow, 30 mile-long
peninsula near Fort Morgan, an old
Civil War fort, is the site of our
basecamp. The area is flat, witix
large expanses of white beaches and
sculptured sand dunes covered with
sea gats. Brown pelicans, royal terns
and black skimmers squawk
overhead and the Jush vegetation
supports numerous species of land
birds.

The weather is warm and humid,
perfect for refreshing swims in the
rolling waves. Calm periods aiternate
with sea breezes and we may be
treated to an occasional tropical
storm. We will prepare our own
meals at the campsite, dining on
many of the specialties of the area
such as shrimp, king mackerel and
red snapper.

Tuition: $1,710 + $190 Registration Fee
Depariure Point: Mobile, Alabama
% This course will also be offered in the

Jannary Term, 1987, Please contact the
SES Admissions Office for details.



NEW COURSES FOR A

The staff at SFS are currently working on
the following new projects to be offered
as courses in Summer 1987.

Fhitograph by Wilkiam MeComas
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ACID RAIN: Impacts on
Forestry?/Germany

The research efforts of SFS students and faculty on the impacts of
acid deposition in the Adirondack region of the U8, have resulted
in the largest daubase in the world on non-fish species in
acidified lakes. This summer we will expand our studies of the
impact of atmosphetic borne pollutants o Germany where we
will try o assess the role of acid deposition on terrestrial systems,
in specific Germany’s renouned and magnificent forests where
forest dieback may or may not be a consequence of human
pollution.

PARKS FOR PRESERVATION: Large
Mammal Ecology/Colorado Rockies

SFS teammembers will survey sites in Colorado’s majestic San Juan
Mountains to identify potential reserves where populations of
Black Bear, Bighorn Sheep, American Elk, Bald Eagle, and
Colorado Squawfish can be resiored and conserved. Our initial
task will be twofold: to identify areas that can support the “full
D ) e complement” of native species, and 1o determine what habitat
combination of dust, wind, beat, cold, rain, mud or L . .
characteristics are necessary to insure conservation of all of the i

bumidity, all of which are part of the experience many X
SFS alumni rate as the best thing they’ve ever done. native wildlife in this magnificent region in perpetuity. "

NATURAL RESOURCES CONSERVATION/Alaska

The conflicting costs of conservation versus development aie dramatically portrayed in
Alaska where SFS students and faculty will build on previous SFS research considering
the multifold impacts of the Trans-Alaskan pipcline on the varied and fragile Alaskan
ecosystems. We will pay particular attention to wildlife migratory patierns and try to
determine if increased human presence is interfering with migrations of dall sheep and
thereby restricting access o resources such as mineral deposits essential to this specics
for survival,



1987!!

ECOLOGY OF BALD EAGLES/Alaska

From our base near Juneau, we will study characteristics of bald eagle nest sites and
attempt to determine the influences of bald eagle behavior on nesting success. Major
compenents of our work will inciude behavioral observations and vegetation
measurements to provide data to local resource managers who are striving 0
develop policies to accomodate local interests — logging, recreation and mineral
development — while providing resources and habitat for the majestic bald eagle.

Photagraph by Williern MeComas

Working with SFS faculty members like
Carol Skinner, who are successful
practitioners of a career you may be
considering, offers you exposure 10 an
invaluable source of experience and
expertise.

Watch for more information in
our upcoming publications on
PRIMATE BEHAVIOR, BIOLOGY
AND MANAGEMENT in Panama,

Working togetber to solve real world problems, SFS students can contribute the newest SFS Semester

to positive new policies and management strategies as exentplified by the gram uled to begin in
potential preserve for tamarin monkeys that may be located at the site of pI'O sched o &

our research in Panama. Spf ng 1988.

BIOGEOGRAPHY: Human Impacts on Diversity/Northern Queensland, Australia

The rainforests of Queensland have been labeled by scientists as among — if not the — most important ecosystem with primitive
flowering plants in the world. This habitat is known as home to the “green dinosaurs”, plant species dating back more than 120
million years and representing 35 million years of evolutionary isolation. SFS teams will investigate the impact of selective logging
practiced by public and private concerns on the diversity and recovery of native vegetation and the changes evidenced by the
varied animal populations that inhabit this incomparable virgin rainforest.

To be placed on the mailiag list to receive our upcoming Spring 1987 Course Catalogue available in
February which will detail the above courses and all 1987-88 programs, please send in the attached
request card today!
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(partial list)

Lisa Ballance: M.S.
andidate, Moss Landing
Marine Laboratory,
California.

Dusty Becker: M.S., Forest
Science, Yale School of
Forestry and Environmental
Science; Ph.D. candidate,
Wildlife Biology, Cambridge
University, England.

Amos Bien: M.A., Ecology,
State University of New
York, Stony Brook; President
and General Manager of a
proposed land use project in
Costa Rica.

David Buesch: Ph.D.
candidate, Geology, Univer-
sity of California, Santa
Barbara.

Phil Davis: Ph.ID., Resource
Development, Michigan State
University; Assistant Pro-
fessor, Depariment of Range,
Wildlife and Forestry,
University of Mevada, Reno.

Eric Gibson: Ph.D.
candidate, Anthropology,
Harvard University; Teaching
Fellow, Anthropology
Department, Harvard
University.

Beth Goodwin: M.S,
Physiology and Behavioral
Biclogy, San Francisco State;
SES permanent faculty,
Caribbean.

Walter Hatch: Ph.D.,
Marine Biology, Boston
University; Assistant
Professor, Biology, St. Mary's
College.

Faculty-1985/86

Richard Hazleit: Ph.D. can-

didate, Geeology, University
of Southern California;
Instructor, Geology Depart-
ment, Pomona College.

Valerie Kapos: Ph.D.,
Biology, Washington Unives-
sity: Research Associate,
Missouri Botanical Garden.

Amy Knowlton: B.S,,
Geography, Boston Univer-
sity; Cartographer, Ocean
Spray, Inc.; Research Assis-
tant, Right Whale Project,
New England Aquarium,
Boston, Massachusetts.

Stan Koster: Ph.D., Wildlife
Ecclogy, Michigan State
University; Professor, Oliver
College.

Don Levitan: Ph.D.
candidate, Biology, Univer-
sity of Delaware.

Suzanne Macy: Ph.D.,
Animal Behavior, University
of Washington,

Christopher Neefus: Ph.1},

Marine Botany, University of
New Hampshire; Research
Consultant, University of
New Hampshire.

Dennis Rasmpussen: Ph.D.,
Comparative Psychology,
University of California,
Riverside; Director, Animal
Behavior Research Institute.

Deborah Roberts: Ph.D.
candidate, Biclogy,
Rensselaer Polytechnic Insti-
tute; Research Assistant,
Fresh Water Institure,
Renssetaer Polytechnic
Institute.

Marieni Kamirer describes the pbysm.‘r}gfcai fraits of a tamarin mankey.

Mot by Siephanic Chipes

Chris Waythomas presents a lecture on arclic geclogy in an atypical classroom

in novtbern Afaska.

Leslie C. Shaw: Ph.D.
candidate, Anthropology,
University of Massachusetss;
Teaching Assistant, Anthro-
pology, University of
Massachusetts.

Jack Shea: M.S., Wildlife
Ecology, University of
Alaska; Director, Quitdoor
Experience.

Nancy Shea: Ph.[>.
candidate, Philosophy,
University of Massachusetts
at Amhersi; Environmental
and Ouidoor Educator, Out-
door Experience.

Carol Skinner: M.5.,
ZoologyEcology, Purdue
University; Ph.D., Ecology
Animal Behavior, Kent Stae
University; Instructor,
Biological Sciences, Kent
State University.

Brad Stelfox: Ph.D.,
Wildlife Productivity,
Department of Animal
Science, University of
Alberta: SFS permanent
faculty, Kenya.

Reed Stewart: M.A., Ph.D.
Geography, Clark University;
Professor, Geography,
Bridgewater State University;
Field Director, SFS-Africa.
Chris Waythomas: Ph.D.
candidate, Geology, Univer-
sity of Colomdo; Teaching
Assistant, Geology, Univer-
sity of Colorado.

Richard Winn: Ph.D,,
Marine Biology, University
of Southern California;
Professor, Biology, Mira

Costa College; Field Director,

SFS-Caribbean.

Interns-1985

Salvatore Genovese: B.A.
candidate, Biology,
Swarthmore College.

Bill Helprin: B.S.,
Environmental Studies and
Biology, St. Lawrence
University.

Derek Madden: B.A.,
Geography, B.A., Environ-
mental Biology, California
State University, Fresno.
Laura Marsh: B.5, Animal
Behavior, University of
California, Davis,

Minny Purinton: BS.,
Environmental Biology,
Evergreen State College.

think the School for ;
Field Studies is

doing a lof of

terrific things for the

generation of scientists to be”

Kimberley Thorsfeldt
Northwood, TA.
University of fowa



Processes and Requirements

Requirements for Admission

We are seeking a body of curious students with a thirst for learning and the maturity and personal initiative to make use of our
unique educational opporwunities. Individuals should exhibit enthusiasm, character, compassion, flexibility and social concern.
Also evident should be a demonstrated promise to benefit academically and socially from this experience. The essay in which
the student defines his or her motivation for participation is a strong determining factor in the admissions process.

Applicants for admission are required to submit an SFS$ application form, a 300 word essay describing their reasons for par-
ticipating, a $30 application fee and an SES reference form. Applicants for month-long courses should have completed their
jumior year in high school. Semester applicants should be 18 years of age, have completed at least one college-level biology or
ecology course and must submit an up-to-date transcript. For further information regarding Admission, please call the SFS
Admissions Office at (617) 927-7777.

Acceptance

The Admissions Commitiee will review completed applications for summer courses on November 15, December 1 and 15, 1986,
January 1 and 15, February 1 and 15, March 1 and 15, April 1 and 15 and May I, 1987 All applications received after May 1
will be reviewed on a rolling admission basis for any remaining openings. Applications for January 1987 courses will be
reviewed beginning September 15, 1986. Fall and spring semester applications will be reviewed on a rolling admission basis.

Teams fill quickly. We strongly urge you to apply early to join the course of your choice. Waiting lists are maintained for
courses that fill early.

Students will be notified of the Committee's decision within two weeks of the above review dates. Course syllabi for month-
long courses will be available in early March and will be sent to all accepted applicarus. Course faculty will contact all accepted
students duting this period to discuss their participation in the program.

Deposits, Tuition and Fees

A non-refundable deposit of $350 (8250 for financial aid candidates) for January and month-loag courses, or $500 for semester
programs, is due no later than 10 days following your accepuance to reserve your place. All students will be registered for
academic credit with Northeastern University. The non-refundable registration fee of 8100 is due with your deposit. {Deposits
and registration fees for financial aid candidates are non-refundable 10 days following financial aid offer}

Full tuition is M€ " sixty days prior to course departure. No student with an outstanding tuition balance will be allowed to
participate in the program.

Refunds

January and Month-long courses: Deposits and registration fees are non-refundable. If a student withdraws prior to 15 days
before the start of the course, histher deposit may be transferred within 12 months to another SFS course. Tuition due minus the
deposit will be refunded to z student withdrawing 15 or more days prior to the start of 2 course. 50% of tuition due will be
refunded to a student withdrawing less than 15 days before the course. No refunds are made once the course has begun.

Semester Programs: Deposits and registration fees are non-refundable. If a student withdraws prior to 30 days before the start
of the program, his/her deposit may be transfersred to another SFS course within 2 12 month period. 50% of tuition due will be
refunded to a student withdrawing more than 30 days prior to the start of the program. Any student withdrawing 30 days prior
to program commencement to 14 days after the program departure date will receive a refund of 25% of tuition due. No refunds
are made after the second week of the program.

Tuition

Like other non-profit, tax-exempt educational institutions, SFS meets its expenses with 2 combination of tuition charges and in-

come from grants and donations. Tuition pays for instruction, room and board, and ground transportation during the expedition.

It alse includes group equipment, medical supplies, scientific instruments and material. It does not include transportation to
and from the departure point or the registration fee for studenis receiving academic credit.

Personal gear such as packs and sleeping bags and personal eguipment such as SCUBA gear are the responsibility of each
student, as are medical insurance, innoculations, passports and visas. The toition fees listed in this caralogue are based on
estitnates made 2 year in advance of departure and involve many variables - currency rate, cutside project support, enrollment
projections, eic. - all of which may change The tuition for each expedition is tentative until confirmed in writing by SFS. °

How To Figure The Total Cost Of Your SFS Course

In addition o twition charges you should also consider the following 10 determine the total cost of your participation.

Transportation and Travel Arrangements

To insure the best possible group fares as well as orderly arrivals to the departure site, we work with one travel agency which
handles all SFS travel. We strongly recommend that you utilize this travel agent who will make arrangements for you from your
area to our site. Specific details will be forwarded to you upon your acceptance. To help with your planning, the following are
representative round-trip fares from New York City.
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Anchorage, Alaska 8800° Nairohi, Kenya $1300* St. Thomas, Virgin Islands $330°
Panama City, Panama £570 Zurich, Switzeriand 3750 Quito, Ecuador £550
San Jose, Costa Rica $550

* Transportation for semester programs may be higher due to length of stay.

Clothing and Equipment

5FS will provide food, cooking equipment, tents and all scientific and research equipment you will require. You will be responsi-
ble for personal gear including sleeping bags, backpacks, clothing and SCURA gear (if applicable). Chances are you already have
most of what you need. much of the rest you can probably borrow from friends.

Ph:r-;j.,_-;d Examinaiion and Medical Insurance
All participants must have an 5FS Medical Belease Form completed and signed by a doctor. No one will be allowed o join an
SF$ course without proof of up-to-date medical insurance coverage.

The above elements should all be considered in estimating the cost of your course.

Financial Aid

Financial aid is available to qualified students in the form of scholarships and/or short-term, interest-free loans. Students in oeed
of financial assistanice are encouraged to request and complete a SES Financial Aid Application and return it as soon as possible.
Last year, over 100 stadents received SFS aid roaling over $100,000.° Aid is awarded by need untll funds arc exhausted,
Semester participants may be able to apply federal financial aid montes toward theis tultion accounts. For more in-
formation on how you may gualify for sssistance, please call the Direcws of Admissions at (617 9277777

Academic Credit

All students receive academic credit for their SFS course from Northeastern University in Boston, Massachusetts. A $100 registra-
tion fee is due 10 days after acceptance into the program. Upon completion of your Course you may request an official
transctipt from Northeastern University at any time. Over 80 colleges and universities accept or award credit for SF5 courses.
Please consult your Registrar or the SF$ Admissions Office for further details.

Tax Deductions

Fees and directly related out of pocket expenses such as airfare may be ireated as a tax-deductible contribution to 3 scientific
tesearch effort. Since tax circumstances vary with the individual, you should consult your own tax advisor.

Student Conduct

Participants are expected to conduet themselves in a mature and responsible manner. SFS reserves the right to require any par-
ticipant to withdraw from any expedition at any time if the faculty deem a student’s conduct o be detrimental o or incompati-
ble with the interests, harmony, comfort, or welfare of the course - including use of alcohol or drugs not authorized by a
medical doctot, or uncooperative or disruptive behavior. Should such a decision be made, SFS will notify parents if the student
is under 21 yeass uf age and return the student to the point of departure of the expedition, at which time any and all respon-
sibility on the part of the School for Field Studies will cease

Changes

515 expeditions are obwinusly different from travel or adventure prigrms Each project is undgue and often cannot be im-
plemented exactly as planned for a variety of reasons. There are factors which, although monitered closely, are beyond our
control. For example:

—over half of our projects take place in highly regulated and sensitive environments, usually requiring special permits, such as
in S$t. John, Kenya, and Ecuador.

—some projects depend on the goodwill and generosity of individuals and institutions which lend suppaort.

—tenuous weather situations or natural disasters or changes in political conditions in another country may require last-roinute
changes in sites or plans.

Applicants are advised that these or other variables may require changes before or during an expedition. Indeed, part of the
challenge is in adapting to changing conditions and overcoming the obstacles they may present. In other words, the whales are
nor always where we want them to be, so be flexible.

Responsibility

In organizing and managing these courses, the School for Field Studies (SF3), its agents, emplovees, and staff give notice that they act solely on
behalf of and for the benefit of the participants. on the express agreement that SFS shall not be lizble, financially or otherwise, for non-
performance or unsatisfactory service; for injury to petsons, including death: for ltoss of, or damage to property: for accident or delay; and/or for
expenses arising from strikes, weather, quarantine, sickness, government regulation, or from any act or omission of its agents or employees,
and/for airfine, railcoad, bus company, automobite rental agency, hotel, or other supplier of service. SFS teserves the right to refuse any applicant
admission to any expedition if hekhe is deemed unsuited for the project for any reason. All expeditions, fees, and dates are rentative until
verified and confirrned in writing by the School for Field Studies.
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Application for Admission

01234567
The School for Field Studies » 376 Hale Street * Beverly, Massachusetts 01915
Home
Name Telephone # Soc. Sec. # -
Permanent Address
Street City State Zip Code
Class/
College e — Year Your Telephone #
Class/ at School ext.
Secondary School Year
Mailing Address = - —
Street City State Zip Code
Major {actual or intended) Contact me 2t Home: School:
(dates) {dates)
1 a2 applylog to:
1st choice —— = = = —— L
2nd choice il Dates =
Ard choice Dates

If oy first choice is full, O wait Tist me for my 1st choice, or O assign me to my 2nd or 3rd choice.
O Are you interested in the possibility
of being a team journalist?

O A team photographer?

O Do you need a financial 2id application?

O Would you like information on applying
for academic credit?

School-refated field courses or research in which you have participated:

prerequisite?

If you are zpplying to a “B'* Level
course, do you have the required

Other off-camgus programs in which vou have taken part.

Extracurriculae activities/clubs or organizations:

Special skillsicertificates/licenses/zorards:

Outdonricamping experience:

Travel {when. where, with whom. how long):

e —

For mare information, please contact the SFS Admissions Office at (617) 927-7777
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Career plans {if anv):
E £ vl .=

Publications vou read regularly:

Parent{syGuardizn & Telephone #

Address

Street City State Zip Code
Parent’s

Occupation(s)
1 Do you wish to be identified as 2 O Afro-American ] Hizpanéc
member of 3 minority group? If so, D Asian-American O other
which one? 0O American Indian

Height Weight Sex : Date of Birth

Please detail any physical handicaps, medical requirements, or dierary needs:

E— — e —— =

How did you first learn about $F§?

L SFS poster (where?) O science teacher/professor
DO SFS caralogue (where?} D other teacher/professor
O SF$ alumanus/a {(who?) O guidance/carcer office

O SES campus meeting O friend

U newspaper/magazine (name?) O other:

Have you attended an SF$ presemtation on your campus? -

Attach 4 W0-woard personal stavement (please type) of your reasons for wanting oo particepare in this course, what you hope to gsin fram i,
afidl what you expect o coatribute, SEND THIS EORM, YOUR ESSAY. AND YOUR §350 (MON-REFUNDABLE) APPLICATION FEE Ty
Admilssions Deprrrment, School for Ficld Studics, 376 Hale Soreer, Boverly, MA 01915, Upen receipt of your materials and application fee, we
will send you a reference form which nvusi be refurned 16 5F5 to complete your application

Semester Applicants: Please request that an up-to-date transcript be forwarded from your school to SFS to complete your application.

1 have read the SFS catalogue thoroughly and feel that I understand and would enjoy and beaefit from the experience if describes.

Applicant signature Date

I approve this application ({if applicant is under 18},

Parent/Guardian signature Date

Please send another catalogue to the person(s) listed below

Name Name

-

Address Address
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Organization

SFS Staff

James L. Elder, Jr
President

Marketing/Admissions
Andrea C. Walgren
Director of Admissions

Cynda M. Harder
Admissions Assistant

Lauren E. Howell
Admission Assistant

Operations
Robin Chase, M.S.
Dirvector of Gherations

Gail Misk
Receptionist

Program
Susan M. Alien
Frogram Assistant

Elizabeth M. Brennan
Program Assistant

Robert G. Singer, Ph.D.

Field Director, SFS-Caribbean

Paul Joyce, M. Sc.

Resident Facully, SFS-Caribbean

J. Brad %telfox, Ph.D.
Senfor Kesident Facully,
SFS-Kenya

A V. Milewski, Ph.D.
Resident Faculty, SFS-Kenya

Ervand Peterson, Ph.D.
Freld Divector, SFS-Australia

SFS is a member of the
International Union for the

Conservation of Nature and Natural

Resources (TUCN).

SF$ is a private, 501{c)(3) non-
peolit, educarional institution.

Board of Trustees

Terry Herbert-Burns, Chairman

Trustee
The Trinity School
New York, New York

Carlos Riva, Treasurer
J. MacKowski & Co
Baston, Massachusetis

Richard B. Wilson, Secretary
Boston, sassachusetts

James L. Elder, Jr.. President
Schersl for Ficld Siodies
Beverly, Massachuseos

Martina Lee Albright
Brookline, Massachusetls

Edith Bacon
MNew York, New Yook

Laurz 5. Carter

Board of Directors

Edmund Niies Hoyck Preserve
Renssehaerville, Mew York

Susanna Colloredo-Mansfeld
South Hamilion, Massachuseis

Enid Gort

Program Dicector
Phelps-Siokes Fund
New York, New York

Franeis W. Hatch 111
staff Manager

Pricing Policy Analysis
GTE Service Corporation
Hamden, Connecticut

Cordelia Gould Kelly
Assistant Treasufer

Morgan Guaranty Teuse Co
New York, New York

Margaret Klein
Vice Presidont

Chase Manhaizin Tank
MNew York, New York

Emil Mosbacher, III
Miew York, New York

Relando Perez

Vice President and Manager

Latin American Sugar Department
E F. Hurton

Mew York, Mow York

James B, Rogers
Inveseor
Mew York, New York

Board of Advisors

Astra Davis
Bal Harbor, Florida

David Hales

Director

Wildland Management Cener
boiversity of Michigan

Ann Arbor, Michigan

Thomas Kunz, Ph.D}
Chairman

Biology Department
HBosren Universicy
Baoston, Massachusens

George Lamb

Exceutive Director
Jucksan Hole Preserve, Inc
New York, New York

Members of the Corporation

Inez Andreas, Fh.D
Bl Hachor, Florida

G. Randolph Bevis, LL.B.
New York, New York

Travers Evans
New York, New York

The Henorable Sumner Gerard
Miomi, Florida

Terey and Gale Hunt
Boston, Massachuses

Charles McKee
Portland, Maine

Leconard €. Marcus, V.M.D. M.D

Associute Professoc

Depariment of Comparative Medicine

Tults Lrpiversiry
Wesihoro, Massachuseis

James Millinger, Ph.D.
Dican

Sea Education Association
Woods Hole, Massuchusers

Arthur Page, LLB.
Allorney
Boston, Massachusetrs

Ala Reid
Principal

Grants Managemeni Associntes

Boston, Massachusctts

Richard St. Onge, M.D.
Peniucket Orthopedics
Bradford, Massachuserts

Carolyn Smith
Trinity School
Mew Yook, Mew York

Crocker Snow, Jr.
Publisher and Edior
Waorkd Paper

Boston, Massachuses

Michael Wright, LL.B.

Susannc LaC. Phippen
Wenham, Massachuseis

Susan Rietman
New York, New York

Printing: Bradford & Bigelow, Inc.

Photogtaphy: $FS§ students, facelty
and staff

Editorial Assistance: Elana Bildner

Design: Joe Phelan Design

SFS gratefully acknowledges the
travel assistance of Travel
Management Systems, 5t. Louis,
Missouti.

Vice President and Genecal Counsel

World Wildlife Fund - U S
Washingion, T0.C

The following are considered
Founding Donots in view of theit
substantial contributions toward the
School’s development:

Andreas Foundation

Archer Daniels Midland Company
Cabot Family Charitable Trust
Digital Equipment Corporation
The Hunt Foundation

Istand Foundations

Richard King Mellon Foundation
Merck Family Fund
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