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The failure of human society to attend
to our ohligntions to futere generations is
pn&hlmﬂ: Hlustrated for us almost daily
in the corrent media cove of endan-

gpecies, pollizted air and wabers, and

rrén dandecapes where forests once stood.
As Newsweek magarine pointed ot recent-
I%, we are grossly mistaken if we think that
the global environment is fragile. It is not
fragile: what is fragile are those biokogical
conditions necessary bo suatain haman life.

It is easy to look upon the discouraging
environmental situation that pasi genera-
Hons are bequeathing io coming genera-
tieng with a sense of helplesaness and frus-
tration. Bul by deing sc, yeu £ail to recog-
nize that this situation presents young
peaple such as yourself with enormous
n;ppm‘lunil.im. Joining the struggle to tum

12 gituation arcund i & very real chance
for vou to maks a commitment to a global
effort which is emtremely important, and to
thereby find an unparalleled degree of
mu'ﬁ and ;Iu:f@nlnywriﬂ'e. .

&F%'s jobiin all thisis to help yos gain a
better understanding of environmental
issues and the wa.{g: in which you mgﬁ&
staried toward making your own contribu-
tion to their resclution—whatever your
chosen profession or cccupation may
comis. But we cannod de more thiam 18sue you
the invitation.

The world needs you. Listen {0 what it

P& If fifancial constraints are kugﬁ
viu from taking this first step with !
bease call or write one of our Admissions
nselors about 3FS financial aid. Weare
commited o trying to make SFS available
to everyone with a sincere interest in
participating.
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In an effort to make your selection of SFS programs easier, we
have organized the catalogue in the following manner:

SFS offers programs in five curricular concentrations:
Plant Community and Ecosystem Ecology
Wildlife Ecology and Management
Marine Biology and Management
Animal Behavior and Conservation
Sustainable Development

SFS has five permanent campus centers where you may choose to
attend a 13-week semester program or a 30-day summer course:
Centers:

Center for Marine Resource Studies—Virgin Islands

Center for Rainforest Studies—Australia

Center for Wildlife Management Studies—Kenya

Marine Mammal Studies Program—Baja, Mexico

Center for Studies in Sustainable Development—Zimbabwe

SFS offers a wide variety of programs: 13-week semester pro-
grams, 30-day summer courses, and 23-day January Texrm courses
at Centers or satellite sites worldwide:

Semester Programs at Centers 13-weeks
Summer Courses at Centers and Satellites  30-days
January Term Courses 23-days
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“Thank you SFS for a 24 hour a day
learning experience—from learning
how to brush my teeth inthe woods to
idertifying trees and plants tc a lex -
ture on loticisystems to makingpizza
on a Coleman stove—it was a real
lessorn in immersion.” . - s
Kristen Steinmetz, Trenton, NJ-
Haverfard Cotlege
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Since 1980, The School For Field
Studies has provided more than 3000
young people with a unique opportunity to
conduct hands-on field studies and re-
search addressing some of the most criti-
cal envirenmental issues facing our world
teday. In just nine years, SE'S has become
the largest private éducational institution
exclusively offering courses and fieldwork
in the rapidly evelving field of conserva-
tion biclogy. We are pioneering a new form
of education which fully integrates theory
and practice.

Our field operations span five conti-
nents. In addition to our administrative
Headquarters in Beverly, Massachusetts,
SFS operates five Centers at which we
conduct long-term, year-round studies.
Each Center offers 13-14 week semester
programs in the fall and spring and
month-long summer courses. These
campuses include:

s The Center for Rainforest Studies in
Australia

« The Center for Marine Resource
Studies in the Virgin Islands

» The Center for Wildlife Management
Studies in Kenya,

o The Marine Mammal Studies Program
in Baja, Mexico (planned to open in
1990).

« The Center for Studies in Sustainable
Development in Zimbabwe (planned to
open it 1990).

In addition, students may choose to
attend amonth-long course at one of twelve
satellite sites around the world. Satellite
sites offer summer and/or January Term
courses. Courses at satellite sifes examine
a critical environmental problem or issue-
such. as acid rain—in the context of a tradi-
fional academic discipline—such as
limnology.

Because rainforests don’t fit under a
microscope and giraffes don’t browse in &
test tube, SFS takes students to the best
possible laboratories to study environ-
mental issues. Our courses are situated in
the midst of ecosystems that provide dra-
matic, reallife dlustrations of what we
often only imagine in classroom lectures,
making facts and theories come to ifeina
new way that textbooks can't match.

What does an SFS
course cover?

Each SFS ecurse incorporates three inte-
gral components. Separated here for the
sake of clarity, each component is care-
fully integrated with the others so thatitis
hard to distinguish where one stops and
another starts in practice.

The academic component includes lec-
tures, seminars, assigned readings, criti-
cal reviews of current research papers,
class presentations, papers, and exams.
While we utiize many traditional methods
of mstruction, we constantly seek creative
ways to learn through hands on expe-
rience and direct application. Forexample,
one of our marine species identification
exams is conducted 30 feet underwater
with living examples; in one of our Re-
source Management courses, we substitute
the production of an Environmental Im-
pact Statement for a midterm paper.

The research component provides a
unigue opportunity fo make a personal
contribution to science and humanity.
Addressing such issues as how to contrel
loss of species diversity, how to feed an

expanding world population, and how to
balance the conflicts between development
and preservation, we engage directly in
real-world problem solving. The research
component also offers you the opportunity
to test out the career of a field scientist as
you design and carry out a directed re-
search project on your own in addifion to
contributing to the team research effort.
Each course concludes with a final report,
many of which have been published in
scientific literature {see page 7 for exam-
ples}). A few of our many current research
projects include: the effects of human gen-
erated activity on whales and seals, the
vanability in giraffe feeding behaviorona
Kenyan wildlife ranch, and the ecology of
pharmaceutical plants growing in Ama-.
zonian Ecuador,

The practical componentincludes train-
ing in field methodology, field techniques
{which mayinclude SCUBA diving, track-
ing, censusing, capturing, mapping, wil-
derness living, or any of a dozen other
skills}), experience in teamwork and cocp-
erative problem solving, confidence build-
ing experiences, and other aspects of per-
sonal growth.

SFS students have the opportunily o conduct hands-on research on real world issues. Here team
mambers radio-track elk while investigating the refurn of plant and animal species o Mt. St. Helens.
{Photo: Gary Braasch}

The School
for Field Studies




How will I benefit from
an SFS Course?

« SFS courses are designed to teach
you skills in research methodology,
teamwork, a scientific discipline and
outdoor living. No other program offers
training in all of these areas. We will offer
you training in how to approach a prob-
lem, how to form a hypothesis, how to
work as a team utilizing each other's
strengths and weaknesses to benefit the
entire group. You will engage in problem.
solving under reallife circumstances.
These are valuable, life-long skills you will
find useful in careers or directions you
choose to pursue in the future.

» Participation inan SFS course offers
you a unique opportunity to make a
personal contribution to science and
humanity. Our research results contri-
bute to data bases and management re-
ports for use by various environmental
agencies including wildlife officials,
government! organizations and park
managers.

o All students receive college credit
for the successful completion of an
SFS program through Northeastern
University. Over 120 colleges and univer-
sities across the country have accepted/
awarded credit for SFS programs. For
information on academic credit and a par-
tial list of these schools, please see page 5.

s A strong network of friendships
grows from sharing special experien-
ces and working toward a common
goal, A sense of comraderie builds daily
as we share tasks—setting up camp, cook-
ing, tackling a challenging aspect of re-
search or sharing thoughts at the end of a
long day.

« SFS provides students with field op-
portunities rarely available to under-
graduates. SFS offers students with little
or no scientific background an opportunity
to test out the career of a field scientist;
students who are science majors the oppor-
tunity to acquire field fraining before they
graduate; and students who are simply
Intrigued by environmental issues a prac-
tical means of studying them.

# SFS courses offer access to spectac-
ular places not always available to
fravelers and tourists. Because our
courses address timely and often sensitive
issues, many of our research sites includ-
ing game ranches, pristinecoral reefs, and
rainforests, often require special permits
and/or permission not available to the
general public.

What Background Do I
Need to Participate?

We have designed our month-long courses
on two levels to accommeodateintroductory
and advanced level students.

Introductory Courses do not require
previocus field training or a science back-
ground. In fact, most students who enroll
in introductory courses have not had any
Previous experience.

Advanced Level month-long courses and
all semester programs require a mini-
mum age of 18 and successful completion
of a college level biology or ecology course,
or a previous SFS course.

Students with significant previous course-
work in biology arestrongly encouraged to
select an Advanced course.

The 1987 SFS Acid Rain Research Tearm: 'l expected some of the awkwardness of getting {o know
new pecple, and envisioned the silence that is present in a group that doesn’t know what to say to
each other. There was not a trace of that, only an air of eagerness and excitement.”

Cavid John Cornet, Qlmstead Falls, CH—Cleveiand State University

The World
Is Your Classroom

{Photo: William McComas)

Who goes on an
SFS course?

Students from public and private high
schools, colleges and universities, from
science as well as liberal arts majors, and
from across North America and many for-
eign countries have contributed to the suc-
cess of SFS teams. Approximately 30%
of these students are recipients of
SFS financial aid (see page 40 for
financial aid information). Ranging in
age from 160 26, all share a desirefolearn
more about the natural world.

SFS teams range from 15 students
and two faculty on a month-long course to
98 students and four faculty on semester
programs.

As an SFS participant, you become an
active member of the team involved in all
aspects of our research and day-to-day liv-
ing. This team approach to learning and
problem solving is at 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
things about ourselves, how we relate as
members of a team, how we adapt to new
people and different environments. Living
and traveling together, whether for 30
days or 13 weeks, presents many chal-
lenges. As we have a great deal to accomp-
lish in a limited time, there is little time for
extended ventures on your own. You will
have some time to yourself for personal
reflection, however.

‘Eprrong AEd 80 anofmouE Fegoest kar overy
oaerl oF ifE @cvirgrireeal, evan N N wagrl thew
RN Brad of miarmal Spending imo Wil g
ol Mg Md o Fremnenciousdy motsating 4
Main Enrer, Haw York, KY—Union Collsge
{Photo: William McComas)




Course Levels

Introductory courses are taught at
a college freshman level. They assume Lit-
tle background in the academic discipline
and no field work experience. They are
open to studenis who have completed a
high school biology course and at least
their junior year in high school. Intro
courses are designed for people who want
initial exposure to field experience in en-
virenmental disciplines.

Advanced courses and Semester
programs assume completion of one or
more of the following:

1. college-level course in an appropriate dis-
cipline (biology, botany, ecology, ete.),
preferably a laboratory course; or

2. an SFS Intro course or other scientific
field experience; or

3. special permission from SFS.

Advanced courses are taught at a
more advanced academic level and usu-
ally involve mastering more sophisticated
data collection and analysis technigues.
They are directed toward people who are
committed to environmental studies and
are seeking experience which will help
them make or further career plans.

SFS prepares a detailed syllabus for
each program. Contained in the syllabus
are academic and research objectives, re-
quired and recommended reading lists, a
course schedule, as well as information on
the site, necessary personal eguipment,
and medical information.

Evaluations

The faculty will conduct oral and writ-
ten evaluations on the basis of class work,
field work, examinations, papers, presen-
tations, and group pariicipation at the
midpeint and conclusion of each course.
Each student will receive a grade card and
may request an official transcript from
Northeastern University {see page 5 and
39 for additional information).

“This coutse has allowed me lo design and
carry oul an indupandani retaanch project, giv-
ing me a solid background in ield techniques
and confidence in my abiiias

Egward Slingerland, Toms River, NJ—
Princeton University {Photo: Jim Elder)

4.

SFS Semester Programs

Bach SFS semester program envolls
20-28 students in a series of four or five
rigorous, carefully designed courses.
Courses are linked by a common focus on
the flora, fauna, and human populations
comprising the critical ecosystem under
study. These must be considered together
in any plan to evaluate or preserve natural
habitats and wildlife populations. This
link is explicit in the Directed Research
course. Within this capstone course, stu-
dents infegrate all coursework with inde-
pendent or small group investigations
focused within key environments.

You will complete the equivalent of
21-22 quarter hours {approximately 16
semester hours) of college study through a
series of four or five courses. Courses
include approximately 30 hours of formal
lecture/discussion sessions. Courses may
have reading assignments, written and
oral evaluations, laboratory and field pro-
jects, and many periods of informal dis-
cussion. The structured portion of the field
project totals at least 16 hours per week.
The nature of the program is such that
learning often takes place in impromptu
settings in addition to the formal lecture
periods; thus the figures listed above are
minimum contact hours.

Faculty

Semester programs are usually taught
by a Field Director, 3 faculty, and one or
movre teaching assistants. This insures an
unusually low student to faculty ratio,
averaging less than 7 to 1. Faculty mem-
bers and the Director will usually hold a
Ph.D. or its equivalent and have substan-
tial teaching and research experience at
the program location, (See pages 6-7 for
further faculty information).

Schedule

The semester programs are 13-14
weeks of intensive study. A series of lec-
fures and group discussions will supple-
ment fraining in field research and labor-
atory analysis. Field trips to wildlife parks
or reserves, visits to local villages, and
oceasional sightseeing in the major towns
and cities of the area are scheduled as an
integral part of the program, usually total-
ing 2-4 weeks of the program.

Courses are taught six days a week,
with one day free for recreation. A mid-
ferm break of four days occurs between
weeks six and seven, when students may
be free, for the only time during the pro-
gram, to travel on their own.

January Term and Month-Long
Summer Courses

SFS January Term courses {4 quarter
credits) depart in late December. Month-
leng summer courses (8 quarter credits)
depart in June and July. Teams are usu-
ally comprised of 15 students, two faculty
and a teaching assistant or intern. You
can expect a complete, intense learning
experience, exposing vou fo issues that
will engender thought and reflection long
after your course has ended.

Schedule

Activities are planned seven days a
week and usually ten to twelve hours every
day with a one fo two day break in the
middle of the course.
Phase One: Introduction
» general discussion of expectations and

individual introductions
& outdoor skills and safety training
» explanation and history of the research
project

s initial exploration of the site

Phase Two: Lectures and Field Work

s faculty presentations on general compar-
ative ecology, ecosystem organization,
environmental issues, local histories and
peoples.

o topical lectures on course material

e overview of research problem, design and
data coliection

= gtudent critique of scientific papers

# description of scientific method, research
methodology, field tools and techniques,
successful hypothesis testing

# field data collection

» fleld trips as appropriate

Phase Three: Mid-term Evaluation
# faculty evaluation of student progress
= student evaluation of student progress

Phase Four: Implementation of Directed

Research Projects

= continuation of data collection; lectures/
discussions

» lab work, data processing and analyses

e independent directed projects

Phase Five: Conclusion

s oral and written presentation of group
findings and independent projects

= integration of research results to date:
pracfical applications

* written examinations, group discussion

= faculty evaiuation of students

¢ student evaluation of faculty and course

The School
for Field Studies




Academic Credit

All 8FS participants are registered
at Northeastern University in Boston®,
which accredits all SFS courses. Thir-
teen week semester programs that incor-
porate four to five courses carry 21-22
quarter credits, month-long summer
courses carry 8 quarter credits, and
twenty-three day January term courses
carry 4 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
120 colleges and universities that have
awarded/accepted credit for SFS partic-
ipation include:

Allegheny College Cregon State University
American University Penmsylania State
Amherst Coliege University
Augshurg College Barnard  Prescott College

College Purdue University
Baszy University Randolph Macon College
Bates Coliege Saint Lawrence University
Berea College Saint Olaf College
Boston Coliege Saler College
Buaton: University Shirner Coliege
Bowdein College Simons Rock College
Brown University Smith College
California Lutheran Southern Connecticut

University State University
California State College  State University of
Carnegie Melon New York

University Stockion State College
Clark University Trenton State College
Colby College Tufts University -
{olgate University Tulane University
College of the Atlantic University of California

College of St. Thomas University of Cincinnati
Colorade School of Mines  University of Colorade
Connecticut College University of Connecticut
Coraell University University of Towa

Dartmeouth College University of Kansas
Davidsen Collepe University of Miami
Denison University University of Maine
Dickinson Callege University of Maryland
Duke University University of
Eastern Michigan Massachusetts
University University of
Emory University New Hampshire
Evergreen State Coliege University of
Framingham State College  North Carelina
Getlysburg College University of
Green Mountain College Pennsylvania
Guilford College University of Pittsbuzgh
Hamilton College University of Puerfo Rico
Hampshize College University of Rhode Island
Harvard Coliege University of
Haverford College Southern Indiana
Huntingdon College University of
Huren College Southern Maine
Indiana State University ~ University of Utah
Kansas State University  University of Vermont
Kent State University University of Wisconsin
Kenyon College Vassar College
Macalester Coliege Virginia Polytechnic
Marlboro College Institute and State
Mermimack College University
Miami University Washington University

Middlebury College Wellesley Coliege
Middlesex Comum. Coliege  Wells College

Mount Holyoke College William Smith College

Mount Union College Williams College

Northern Kentueky Wofford College
University Aavier College

Morthwestern University  Yale College

Oberlin College

(hio State University

*the only exceptions are students at SFS Affiliate Member
Schonls.

The World
Is Your Classroom
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Recent Research Papers Resulting
From SFS Field Courses

Plant Community And Ecosystem
Ecology Group

Community Ecology, Mount St. Helens

ADAMS* AB., and V.H. DALE, 1987
“Vegetative succession following glacial and
volcanic disturbances in the Cascade moun-
tain range Washington, USA", In D.E. Bilder-
back (ed.}), Mount Saint Helens 1930 Botanical
Conseguences of the Explosive Eruptions. Los
Angeles: University of California Press. pp.
T0-147.

Ecology and National Park Planning, Ata-

cama Desert, Chile

RAEDEKE* K.J, and J. A SIMONETTI. 1888.
In press. Food habitats of guanaco in the Ata-
cama desert of northern Chile. Journael of
Mammology.

Hazardous Waste and Coastal Ecology, Che-

sapeake Bay

JACQUES, L., K. KRISHNAN**, and W,

HATCH*.
Caleification of saltrmarsh periwinkle shells in
pristine and polluted environments. Presented
to the 54th Congress of the Franco-Canadian
Association for the Advancement of Science.

May 14, 1986
Acid Rain, Adirondacks Mountains, New
York.

SINGER* R., D.A. ROBERTS®, and
C.W.BCGYLEN. 1983
Biological effects of acidification on small oli-
gotrophic Adirondack lakes. Proceedings of
the Second New York State symposium on
Acid Deposition, Ithaca, New York.
Marine Bio]og& and Management
roup
Coral Reef Ecology, St. John, USVI
BROLY* M., 5.J. MILLER*, M.T. BALBACH**,
J.M. EAGLES**, M.L. FINDLEY**, H.C.
FOWLER** F.D. ING**, R.A. MADON** W35
MALDONADO** D P. REMSEN** N.A.
ROSE*™ P. SIMPSON** and T.R. WHITE**.
1984
Man and the Biosphere: ground truthing coral
reefs for the St. John Island Biosphere Reserve.
Reports to the Virgin Islands National Park
Service.
Sources of Reef Fish Toxins, St. John, USV]
KOHLER*, C.£., D.R. TINDALL, P.C. PHIL-
LIP3*, and 5. KOHLER*. 1387
Ecology of Organisms Involved in Ciguatera
Poisoning in Great and Little Lameshur Bays,
St. John, United States Virgin Islands. Report
submitted to United States National Park Ser-
vice, St. Thomas, USVI

Animsl Bebavior
and Conservation Group

Marine Mammal Biology and Conservation,
Glacier Bay and Kenai Peninsuia, Alasks.
CALAMBOKIDIS*, J., and G.H. STEIGER**.
1985

Bald Eagle{haliaeetus leucocephaius) consump-

tion of harbor seal (phoca vitulina) placentain

Clacier Bay, Alaska. Raptor Reserach 19:(2)
CALAMBCKIDIS* J., B.L. TAYLOR*, 8.D.
CARTER*, G.H. STEIGER**, P.K. DAWSON~,
and L. ANTRIM* 1987

Distribution and haul-cut behavior of harbor

seals in Glacier Bay, Alaska. Canedian Jour

nal of Zoology. 65:1391-1396

Dolphin Biology and Behavior
HEIMLICH-BORAN>, J., and 8. HEIMLICH-
BORAN*. 1987
Population estimation and seasonal habitat
use patterns of bottlenose dolphins {Tursicps
truncatus) off the gulf coast of Alabama. Tth
Biennial Conference on the Biology of Marine
Mammals. Dec. 5-9.

Monkeys, Panama

CLARKE* M.R., E. ZUCKER®*, and R. 8COTT,

1686
Population trends in the howler monkey
{Alouatte paliiata) in Costa Rica. American
Journal of Primatology.

RASMUSSEN*, D, In press.
Social Ecology and Conservalion of Pana-
manian Tamarins (Siguinus oedipus goeffroy).
The Nature of Panama.,

Wildlife Ecology and
Management Group
Population Dynamics of Endangered Spe-

ciea. Greek islands,

HUSBAND*, TP, P.B. DAVIS*, 1984,
Ecclogy and behavior of the cretin agrimi.
Canadian Journal of Zoology 62:411-420

Center for Wiidlife Management, Kenya
STELFOX*, J.B.1987.
Thempeon's and Grant’s gazelle in relation to
seasonal environments and resource use. Afri-
can Journal of Ecology 24:111-120

* SFS Faculty
** SFS Students




1989 SF'S Faculty

SFS faculty are special people. |
Selected for their extensive teach-
ing and field experience, knowledge
of the research and strong inter-
personal skills, they are carefully
chosen from hundreds of applicants
worldwide. Complementing their
strong backgrounds in the sciences
{the majority hold Ph.D.s) are a
broad range of skills and experien-
ces that qualify them to lead SFS
courses. Research conducted by
| membersof our faculty has resulted
| in hundreds of published scientific
articles documenting research funded
by National Geographic, NATO, the
National Science Foundation,
U.N.E.S.C.0O., and the EPA. The
success of SFS programs in effec-
tively challenging you intellectually,
physically and socially, and in build-
ing your self-confidence and self-
reliance, can in large measure be
attributed to our cutstanding
faculty.

Alejandro Acevedo, Ph.D. (Universidad
Autonoma de Baja California Sur)
Marnine Biology. Ecology of Spinner
Dolphins.

Rocio Alarcon, M.S. (Hontifica Univer-
sidad Catolica, Ecuador) Ethnobotany/
Botany. Ethnobotany.

Brad Bennett, Ph.D. (University of N.
Carohina) Biology. Ethnobotany.

* Hans Bertsch, Ph.D. (University of Cali-
fornia, Berkeley} Zoology. Field Direc-
tor, SFS Center for Marine Resource
Studies. Marine Ecology and Manage-
ment; Marine Resource Management.

Seema Bhatt, M.S. (University of Delhi)
Zoology. Cultural Ecology.

Jay Buckley, M Ed. (Chaminade Univer-
isity) Education. Coral Reef Ecology.

Lori Buckley, M.S. (Louisiana State
University) Vertebrate Zeology. Coral
Reef Ecology.

Nanette Chadwick, Ph.D. (University of
California} Zovlogy. Coral Reef
Ecology.

8al Cerchio, M.8. (Moss Landing Marine
Laboratory) Marine Science. Hump-
back Whele Ecology.

Tony Cummings, M.E.S. (Yale Univer-
sity} Environmental Studies. Tropical
Eecology: Dynamics of Deforestation.

+ Peter Edmunds, Ph.DD. {University of
Glasgow) Marine Biology. Resident
SES faculty. Marine Biology and Man-
agement, Coral Reef Ecology.

Bruce Fouke, Ph.D. Cand. (S UN.Y.-
Stony Brook) Carbonate Sedimentology
and Geochemistry. Marine Parks
Management.

Joseph Fox, Ph.D. {University ¢f Wash-
ington} Forest Resources and Wildlife
Management. Cultural Ecology.

Nicky Goudberg, Ph.D. (James Cook
University) Zoology. Biogeography:

Patterns of Ecological Diversity.
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Jo Guerrero, M.S. (Moss Landing
Marine Laboratory) Marine Smence.
Marine Mammael Biology and Conser-
vation; Ecology of Spinner Dolphins.

Rebecca Ham, M.S. Cand. (University of
St. Andrews, Scotland) Research Psy-
chology. Endangered Monkeys.

Ruth E. Happel, B.A. {New York Univer-
sity} Ph.D. candidate (Harvard Univer-
sity) Anthropology. Endangered
Monkeys.

Carolyn Heath, Ph.D. (University of
Californiz) Biology. Social Ecology of
Spinner Dolphins. Marine Mammal
Biology and Conservation.

Hussein Isack, Ph.D. (University of
Oxford) Zoology. Wildlife Ecology
and Maenagement.

Tom Jefferson, M.S. (Moss Landing
Marine Laboratory) Marine Science,
Ecology of Spinner Dolphins.

Sherman Jones, I11, M.S. {(Texas A&M
University) Zoclogy. Biology and
Behavior of Bottlenose Dolphins.

Stephanie Kane, Ph.D. (University of
Texas) Anthropology. Marine Biology
and Management.

+ Jeffrey Klahn, Ph.D. (University of
Iowa} Zoology. Resident SIS Facalty;
Biogeography: Patterns of Ecological
Diversity; Tropical Species Diversity.

* William Laurance, Ph.D. cand. (Univer-
sity of California, Berkeley) Zoology.
Field Director SFS Center for Rainfor-
est Studies. Biogeogrephy: Patterns of
Ecological Diversity; Tropical
Deforestation.

Jennifer Lyman, Ph.D. (University of
California, Riverside) Botany and
Flant Science. Landscape Ecology.

Giles Marion, Ph.D. (University of Cali-
fornia, Berkeley) S0il Ecosystems. Acid
Rain.

» Beth Mathews, M.S. (University of Cali-
fornia) Marine Science. Humpback
Whale Ecology; Acting Field Director;
SFS Center for Marine Mammal
Studies. Marine Mammal Biclogy and
Conservation.

Colin Matthews, Ph.D. {University of
Bath, UK) Plant Pathology. Resident
S8FS Faculty. Biogeography: Patterns
of Ecological Diversity.

Margaret Mayer, M.S. (University of
Rhode [sland) Botany. Landscape
Eeology.

Gary Miller, Ph.D. (University of New
Mexico) Biology. Ecology of Spinner
Dolphins; Ecology of Harbor Seals.
Resident SFS Faculty. Merine Memmal
Biology and Conservation.

Greg Meyer, B.A. (University of Califor-
nia, Santa Cruz} Environmental Stu-
dies. Ecology of Spinner Dolphins.

Chris Neefus, Ph.I}. (University of New
Hampshire) Marine Botany. Marine
Parks Management.

David Neill, Ph.D. (Washington Univer-
sity) Biology. Ethnobotany.

Craig Onque, M.S. (Nova University)
Marine Biology. Coral Reef Ecology.
Phil Pepe, Ph.D. (University of Southern
California) Marine Biology. Coral Reef

Ecology; Marine Parks Monagement.

Robert Phillips, Ph.D. (3. U.N.Y. Buf-

falo) Freshwater Biology. Acid Eain.

Dennis Rasmussen, Ph.D. (University of
California} Comparative Psychology.
Endangered Monkeys.

Hildegard Reiser, Ph.D. (Northern Ariz-
ona University) Zoology. Ecology of
Bald Eagles.

+ JoAnn Resing, M.S. (Duke University)

Zoology. Resident SFS Faculiy. Bio-
geagraphy: Patterns of Ecological
Diversity.

+ Richard Ruggiero, Ph.D. (Rutgers Uni-

versity) Wildlife Ecology and Manage-
ment. Director of Academic and Scien-
tific Affairs, SFS Center for Wildlife
Management Studies. Wildlife Ecology
and Management.

Keith Rittmaster, M.5¢. (Duke Univer-
sity) Environmental Management.
Biology and Behauvior of Bottlenose
Dolphins.

Jan Roletto, M.S. (San Francisco State)
Biology/Marine Biology. Ecology of
Harbor Seals.

Marylin Schlitz, Ph.D. cand. (University
of Texas at Austin} Anthropology.
Marine Ecology and Management.

Joanne Sharpe, Ph.D. (University of
Georgia) Forestry. Acting Field Direc-
tor, 3FS Center for Rainforest Studies.
Biogeography: Patterns of Ecological
Diversity.

William Sheehan, Ph.DD. {Cornell Uni-
versity) Insect Ecology. Tropical Ecol-
ogy: Dynamics of Deforestation.

Donna Stockrahm, Ph.D. {Ohio State
University) Zooclogy/Wildlife Ecology.
Landscape Ecology.

Elizabeth Swain, M.S. (University of
Towa} Botany. Resident SFS Faculty.
Tropical Species Diversity.

Tolumbaye Tadinger, Ph.D. (University
of Nebraska) Range Science. Wildlife
Ecology and Manogement.

Sam Thomas, Ph.D. cand. (University of
Florida) Anthroplogy. Wildlife
Management.

Susan Toch, M.A. (University of Water-
ioo) Environmental Planning. Marine
Eecology and Management.

Oswaldo Vasquez, M.S. (University of
Odesa, USSR) Marine Biology and Ich-
thyology. Humpback Whale Ecology.

Pat Ward, M.S. (Humboldt State Univer-
sity) Wildlife Management. Ecology of
Bald Eagles,

Christine Watson, M.S. (University of
Pretoria, Rep. of South Africa) Zeool- ’
ogy. Wildlife Management,

Richard Watson. Ph.D. {University of
Witwatersrand, Rep. South Africa)
Zoology. Resident S¥S Faculty. Wildlife
Management.

Gary Williams, Ph.D. (University of
Cape Town) Zoology. Marine Ecology
and Maenegement.

+ SFS Resident Faculty at Centers.
SFS Course

The School
for Field Studies




Faculty Profile
Hans Bertsch

Field Director: The 8FS Center for
Marine Resource Studies/Caribbean

Education: B.A. San Luis Rey College; B. Th.
Franciscan School of Theology, 1971;
Ph.D. (Marine Bioclogy} University of
California at Berkeley, 1976

Teaching Experience: University of Cali-
fornia at Berkeley, National University,
Chaminade University, Cuyamaca Col-
iege, and the Universidad Autonoma de
Baja California.

Field Research: Extensive field research on
invertebrates including subtidal and in-
tertidal studies in California and Mex-
ico; a faunal inventory in Grenada,
Ecology of Mollusks in Hawaii, and re-
search at the Galeta Marine Laboratory
in Panama. Expedition Leader for field
research teams, 1372 to present.

Cther Professional Experience: Chairman
and Curator—Department of Marine
Invertebrates, San Diego National His-
tory Museurn; Research and Techmical
Diving Consultani—Mexican National
Fisheries.

Fublished: Dr. Bertsch has published over
70 articles in scientific books and jour-
nals, many of which are illustrated with
his photography. He has coauthored
three books, and is a member of the edi-
torial boards of six publications. He has
also served as a reviewer for numerous
other publications.

Personal: Hans is an avid and accomp-
lished underwater photographer and in-
gtructor in underwater research diving.
His phetographs, including those using
scanning electron microscopy, have been
featured in a half dozen exhibits in the
[1.5. and abroad. Hans also has a keen
interest in Native American rock art.

The World
Is Your Classroom

|Phoig: Henz Profi)

Faculty Profile
Donna Bruns Stockrahm

Senior Faculiy: Landscape Ecology:
Designing Parks for Preservation/
Rocky Mountains

Edueation: B.S. (Biclogy, summa cum laude)
Marian College, 1976;

M.8. (Biology/Ecology) University of North
Dakota, 1879;

Ph.T>. (Zoology/Wildlife Ecology) Ohio State
University, 1985.

Teaching Experiences: Antioch College,
Otterbein College, Columbus Technical
Institute, Ohio State University, Uni-
versity of North Dakota.

Field Research: Studies of pine and meadow
vole populations in New York State;
Population structures of black-tailed
prairie dogs in North Dakota; Effects of
water on Canadian geese in Ohio.

Other Professional Experience: In addition
to her extensive teaching experience, Dr.
Stockrahm has worked as both a Physi-
cian's Assistant and as a Laboratory
and X-Ray Technician.

Published: Over a half dozen articles and
numerous abstracts by Dr. Stockrahm
have appeared in publications including
the Journal of Mammalogy. In addition,
she has authored a book chapter on
black-tailed prairie dogs in North
Dakota.

Personal: Donna has reccived an outstand-
ing Woman of America Award, and has
been the recipient of several fellowships.
She has team-taught courses in Women
in Science and Technolegy, and in-
structed young students in arts and
crafts as well as archery, softball and
volieyball Donna currently lives in Ohio,
where she teaches at Antioch College.
Her future interests include researching
large ungulates and mammalian carni-
vores in the grasslands and savannas of
Africa.

Faculty Profile
Rich Ruggiero

Director of Academic and Scientific
Affairs: SFS Center for Wildlife Man-
agement Studies/Kenya

Education: B.S. (Wildlife Biology) Rutgers
University, 1980,

M.8. (Horticulture and Forestry} Rutgers
University, 1958, Ph.D. (Wildlife Ecol-
ogy and Management) Rutgers Univer-
sity, 1989.

Teaching Experience: Cook College, Rut-
gers University

Field Research: Central African Republic:
Behavioral Ecology of the African ele-
phant; Ecology of the Giant Eland; Lion
predation study.

Other Professional Experience: Wildlife
Biclogist and Director of joint World
Wildlife Fund/Peace Corps African Ele-
phant and Black Rhinccerous Conserva-
tion Project; Wildlife Consultant Govern-
ment of Burundi; Park Biologist—Cen-
tral African Republic; Environmental
Inspector—Middlesex County (NJ) Utili-
ties Authority.

Published: Articles by Dr. Ruggiero have
appeared in Panda and in Pechyderm,
and are in press for Mammalic and
Biotropica.

Personal: After receiving his undergraduate
degree from Rutgers, Rich entered the
music business. After a brief stint mar-
keting classical music, he spent three
years in the Peace Corps in the Central
African Republic. Flying is just one of
Rich’sinterests and heis currently in the
process of obtaining his private pilot’s
Heense.
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SFS Plant Community and Ecosystem Ecology Programs
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; Semester Program:
Biogeography: Patterns of Ecological Diversity. .. .. ... L

Summeyr Courses:

Tropical Deforestation: Threats to Biological Diversity....... p. 13
Ethnobotany: Uses of Plants by Native Peoples . . .. .. ....... p. 28
Landscape Ecology: Designing Parks for Preservation ....... p.28 *
Tropical Cloud Forest Ecology - . - .« .o v icviniiinnarnnnnas p. 36
Acid Rain: Changing Aquatic Ecosystems ................. p. 31

""The worse thing thal can ha dur-
ing the 1980z is not energy depletion,
economic collapse, imited nuclear
war, or conguest by a totalitarian

{Photo: © Chip Isenhart}

govermment, As terrible ag these catas-
trophies would be for us, they can be
repaired within a few generations. The
one process angaing in the 1980°s
that will take miflions of year to correct
is the loss of genetlic and species
diversity by the desiruction of nafural
habitatz. This is the lally our descan-
dants are least likely to forgive us.”
Dr. E.Q. Wilson—Harvard University

M ore species of plants and animals
are found in forests than in all other eco-
systems combined. There are an esti-
mated 5 to 10 million species on earth; to
date less than 2million have been named.
Tropical rainforests are felled on a daily
basis for lumber, for roads and buildings,
for crops and livestock. Elsewhere, forest
plant communities face threats from

damming, erosion, and products of indust-
rial societies such as hazardous waste
and acid rain. If current rates of disrup-
tion and degradation continue, by the
year 2000, nearly 20% of all species may
he extinet.

Merely protecting these ecosystems
18 not the answer. Man must find ways to
insure their self-renewal.

SFS Wildlife Ecology and Management Programs

WLDLIFE '..',

gggLOGY ‘:
Semester Program:
Wildlife Ecology and Management . . . . . T P p. 16
Summer Courses:
Wildlife Management .. ...........cccciiueuaaanaiiinn p. 17
Ecologyof BaldEagles . ... ... ....cciiiiiuinanaainan p. 33
Study in Symbiosis: Honeyguidesand Humans . . . ........... p. 36

Earth 1s the only planet we know
that can support life. Growing demands
from exponentially expanding human popu-
lations arediminishing Earth’s life-suppor-
ting capacity. Overhunting, overgrazing
and overstocking have resulted in loss of
habitat for countless species of plants and
animals that are crifical rescurces as food
and a means of profif in developing and
developed countries worldwide.

The World Conservation Strategy de-
fines conservation as “the management
of human use of the hiosphere so that it
may vield the greatest susfainable benefit

to present generations while maintaining
its patential to meet the needs and aspira-
tions of future generations.” For many,
inclading the over 800 million destituteor
impoverished peoples in developing
countries who, in their day today struggle
for survival, are compelled to destroy the
very resources that can free them from
poverty and hunger, this objective has
little relevance. In other cases, the needs
of one group or species may conflict with
those of another.
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There exists an urgent need, on an
international basis, to make informed
decisions about land use—based on opti-
mal yield, carrying capacity and main-
taining species diversity—that willinsure
sustainable habitat use. These decisions
may result in management plans, or in
refuges; all start with an understanding
of ecosystemn dynaraics.

SKFS Sustainable Development Programs

pages 26-27
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SFS Marine Biology and Management Programs jisws
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L}
Semester Program: \_ﬁ
Marine Ecology and Management . . . ..................... p. 28
Summer Courses:
Coral Reef Management . . .. ...... ... i icuaiiannas p.21
, Marine Fisheries: Threatened Tropical Resources . .......... p. 22
* Conflicts in Ecological Management:
Sea TurtleSurvivel ... ............ i e p. 32

{Phato: Tim Stout)

The World Conservation Strategy
suggests that one way to consider living
resources is to “regard them as biological
capital available for human use. If we use
up this capital, it will no longer produce
interest: food, raw materials and life-
supporting services we need to survive.”

Because much—over 70%—of the earth’s
surface is covered by water, many people
have the mistaken notion that we havea
vast, aimost limitless, resource at our
fingertips. Inreality, less than 0.2% of the
earth's oceans are productive, and this
resource 1s just as vulnerable as the land
toexploitation, pollution and disturbance.

We are rapidly depleting our “capi-
tal.” In recent years, overfishing has led
to subsequent depletion of fish stocks and
a drop in the world’s fish catch. Fishing
practices and industrial debris have led
1o death or dismemberment for countless

nen-target species including sea turtles,
seals, birds and fish, pushing some spe-
cies close to extinction. Pollution is ren-
dering critical spawning grounds and
estuaries uninhabitatable.

The research conducted by students
at the SFS Center for Marine Resource
Studies/ Virgin Islands and in SFS
marine courses worldwide contributes
valuable and necessary data for use in
formulating management policies to in-
sure sustainable utilization of these life-
supporting resources.

{Photo: Steve L. Swartz)

Mos: people are familiar with the
plight of the whale. Hunted for over a
century, larger species such as the Hump-
back and Blue whale were initial targets
and as they grew scarce, hunters turned
to smaller species. Today most whales
are protected by an international whaling
moratorium and some species are evidenc.
ing encouraging population increases.

The World
Is Your Classroom

Summer Courses:

|
Semester Program:
Marine Mammal Biology and Conservation . ............... p-25

Harbor Seals: Dynamics of a Populationin Crisis ........... p. 34
Endangered Monkeys: Stumptail Macagues . ........ccouuue p. 35
Humpback Whale Ecology . ........covicuiiceincaiiniann, p. 37
Biology and Behavior of Bottlenose Dolphins . . ............ p. 38

But protection isn’t enough to guar-
antee survival for whales and other en-
dangered species. In the century since
their numbers flourished, change has
been rampant in the whales’ habitat. The
scenario 1s much the same for other spe-
cies facing habitat disturbance. Habitats
are lost as critical grazing and mating
areas are taken for commercial ventures,
crop cultivation, livestock ranching and
tourism; as roads bisect migratory routes;
as prey are eliminated by competition
from domestic species, disease, pollution
or man; as animals are exported for zoos
and aguaria.

Scientists are uncertain as to the
impacts of habitat disruption on beha-
vior, and thus the survival, of many
threatened species. Bach time a species is
lost to extinction, its genetic traits, often
adapted over millions of years, arelost as
well. While it is critical that we under-
stand the behavier of individual species,
it is even more imperative to understand,
and then protect, the habitat of these
species.
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AND
ECOSYSTEM
ECOLOGY,

Center for

Rainforest Studies
Site: AUSTRALIA
Curriculum:
Semester Program
Biogeography: Patterns of
Ecological Diversity
Summer Course
Tropical Deforestation:
Threats to Biological
Dhversity

SFS gratefully acknowledges l
R.J. Reynolds Industries
for their start-up funding

of this Center.
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Background

Tropical rainforests are complex eco-
logical arenas within which intricate evo-
lutionary scenarios have been unfulding
for over 100 million years.

The tropical forests that span north-
eyn Quesnsiand are the most diverse in
all Australia and are inhakited by the
greatest diversity of wildlife found any-
where on the continent. The greatest con-
centration in the world of primitive flow-
ering plants—thirtesn of the known origl-
nal nineteen familiss—are found here in
an area botanists claim to be a “priceless
world heritage.”

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. A unique evolutionary
pattern arose. Instead of the dominance
of placental mammals found elsewhers
in the warld, marsupial (pouch-bearing)
mammals—kangaroos, possums and
bandicoots—evolved. Australia’s isola-
tion, coapled with the lack of a major
human presence and the absence of other
predatory animals, allowed the survival
of bizarre evolutionary phenomena—the
egg-laying, milk-producing, furred, duck-
billed platypus, the strange spiny ant-
eater, and the air-breathing lungfish
which crawls about mud flats on its fins.

As a consequence of the exception-
ally high incidence of endemism—the
evolution of species found nowhere else
on Barth—the botanical and faunal
riches of this area are irreplaceable. The
degradation of this resource is one of
Australia’s most critical environmental
issues. This 1s truly a unique area just
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Center for Rainforest Studies-AUSTRALIA

now being recognized for its significance.
SFS students have a rare opportunity to
be at the forefront of the research heing
initiated here. Semester participants will
be among the first researchers to explore
the extent to which endemic species—
such as birds, possums and various
marsupials—can serve as indicators of
biological disturbance. Summer partici-
pants will continue this work which may
eventually lend support to the creation of
new protected areas for threatened
Species.

Research Focus

Rainforests worldwide are subject to
losses from logging and from conversion
of forests for agricultural purposes. Aus-
tralia’s rainforests are no exception. Our
research efforis contribute to an under-
standing of the ecological processes and
communities which characterize intact
rainforests and which may be lost as
forests are logged or fragmented. Our
studies will illuminate the effects of forest

I felt so small nextto alf the gigantic trees and fields of grass several leet high. No space was wasted;

! W ) ok e Fra s

fragmentation as we investigate the pos-
sibility that key “indicator” species of
marsupials such as Lumholtz’s tree-kang-
aroo and ringtail possums, birds such as
the log runner, and other species may be
used to reveal the “health” of the rainfor-
est ecosystem. In addition, we will also
examine the changes in rainforest spe-
cies composition and diversity which
occur when the ecosystem is stressed by
logging and other human induced
pressures.

plants grew alt over and around ane another creating webs of shiade and mystery.”
Dina Strachan, Brooklyn, NY, Harvard / Radcliffe College

(Pheto: Chip isenhart}
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Site

The Cape York Peninsula of far nor-
thern Queensland has the greatest biologi-
cal, climatic, and social diversity in all of
Australia. Jutting some 400 miles towards
New Guinea from the rest of the conti-
nent, it separates the Coral Sea from the
Gulf of Carpentaria. A narrow strip of
Australia’s largest remaining tropical rain-
forest runs down to the water along the
shoreline fringed by the magnificent 1,200
mile long Great Barrier Reef.

Living and Working Conditions

Be prepared for wet weather. The
summer rainy season is November
through April, and an average of one
meter per menth or more of rain can be
expected to fall in this period. Frequent
rains will be punctuated by intense sun-
shine. Breezes usually keep the air temper-
ature in the 80’s, When the rains are very
heavy, we may not be able to get into the
forests so our field work may be temporar-
ily postponed in favor of data crunching
or field trips to drier areas.

“f fearned about subjects ! didn't expect to like
but enjoyed so much | changed my falf sche-
dule to lake related courses.”

Jang Payeur, Portland, ME—University of
Southern Maine

{Photo: Zadya Lundgren}

The World
Is Your Classroom

COMMLTY

Our base is small but comfortable
with modern cooking facilities, a library
with 3 computers, a small classroom, a
dormitery, and appliances to wash and
dry our clothes. The living and study
facilities are solar-powered. As it is nnear a
small town, with only a few stores, our
presence hardly goes unnoticed. Fresh
fruits, vegetables, fish and meat should be
available in abundance in nearby Yunga-
burra toembellish our culinary endeavors.

The SFS Center for Rainforest Stu-
dies is located on a tract of 153 acres of
rainforest contiguous with a large state
forest on the Atherton Tableland. Our
site is adjacent to the region now being
designated as a World Heritage Area.
Approximately 30 acres are cleared, 20
acres are secondary growth, and the re.
maining 100 acres are rainforest, Thus
students can literally conduct studies in
our backyard.

On our forays into the rainforest we
may encounter over 500 species of canopy
trees, and an equal number of animal spe-
cies including the cuscus, pandemelon
wallaby, tree kangaroo, lorikeets, 2-foot
long forest dragon lizards, and frogs and
toads. For example, the entire worldwide
populations of the five species of possum
we will study can be found within our
study area. Flights of up to 2,000,000 fly-
ing foxes {which are actually bats) cloud
theevening skies in coastal areas. Streams
wind their way through dense, lush vege-
tation and occasional waterfalls fill the
air with the persistent hum of crashing
water.

AND
ECOSYSTEM

“This experignce should be an integral parl of
Evary Sluatent s aducsion whalher hey wanl o
sy bugimass ar e sciences We al nead o
und@rstand you canmdi folely seperate the
wiwth of & Cervud alsphua from peslenday’s
Dow Jones.”

Hau Le, West Jordan, UT—University of Utah
{Phocto: Zadya Lundgren}
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The Center for Rainforest Studies’ campus is located on a 153 acre tract of rainforest contiguous

with a large state forest.
{Photo: Mark Nobie}
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Semester Program-Center for Rainforest Studies-AUSTRALIA

Biogeography:
Patterns of
Ecological Diversity

Site: Center for Reinforest
Studies-AUSTRALIA
Caurses:
Introduction to Exotic
Ecosystems
Population and Community
Eeology
Environment and Society
Principles of Resource
Management
Directed Research
Departure Point:
Cairns, Australia
Program Dates:
September 11-December 14
February 1-May 6

Timmgh five distinct but interre-
lated courses, we will investigate the
biological, political, economic and histor-
ical issues that must be considered in
determining strategies for rainforest
copservation.

Introduction to Exotic Ecosystems
provides the etological background to
understand the tremendous diversity of
Austrahan ecosystems. We will focus to a
large degree on the rainforest, but field
trips to the savanna “puthack” forests as
well as coastal mangroves and reefs will
enrich our studies.

Lecture topics will include a survey of
rainforest plants and animals, historical
biogeography, and the evolutionary ecol-
ogy of rainforests. Many lectures will
take place in the field, using the rainfor-
est as a “living laboratory” to illustrate
ecological principles. Field activities will
inclode mist-netting birds, live-trapping
small mammals, and spotlighting for
animals at night.

“Students with field experience such
as this not only have an edge in fand-
ing that interesting job; once hired,
they are more capabie of carrying out
their research opportunities.”

Dr. Harry O. Haakensen, Coordinator,
Environmental Studies, Southern Connecticut
State University
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Building on these foundations, Popu-
lation and Community Ecology will
integrate empirical and theoretical issues
in contemporary ecology. Emphasis will
be placed on factors that constrain the
growth and distribution of natural popu-
lations, including predation, competition,
parasitisto and environmental variabil-
ity. Hypotheses of species diversity and
coevolution will be explored, placing
special emphasis on the astonishing rich-
ness of rainforests. Principles of popula-
tien genetics, including genetic drift, in.
breeding, and the loss of allelic diversity,
will be examined. Field topics will include
sampling strategies for quantifying the
distribution, abundance and diversity of
animal populations.

Concepts developed in the preceding
course will be applied to real-life prob-
lems in Principles of Resource Man-
agement. Case studies emphasize the
ecological impacts and yield optimiza-
tion of tropical forestry, and include field
trips to Queensland logging sites. Focus-
ing on problem solving skills—environ-
mental impact assessment, forest sur-
veys, the design and management of
nature reserves—this course will be apphi-
cable throughout the world. Resource
management policies in developing
nations will be presented, with particular
emphasis on multiple land use, sustain-
able development and inter-cropping
strategies.

Human’s impact upon local, regional
and global ecasystems will be examined
in Environment and Society. Terres-
trial, aguatic and aerial modes of pollu-
tion dispersal {both from point and dif-
fuse emission sources) will beinvestigated
and illustrated with Australian exam-
ples, North American environmental risk
perception, policy and pollution control
technology will be considered. We will
devote special attention to international
crises such as deforestation, bazardous
waste storage, oceanic pollution and glo-
bal warning, which span international
scales. The political and social context of
conservation—and critical differences in
the attitudes of undeveloped and de-
veloped nations—will be discussed. The
design and effective use of environmental
impact statements will be highlighted.

In Directed Research, we will
develop skills needed to address crucial
ecological questions emphasizing medern
scientific methods. The formulation of
testable hypotheses, sampling strategies,
data analysis, as well as written and oral
presentation of findings will be discussed.
With faculty consultation, students will
devise and implement an original re-
search project designed to address a
cutting-edge problem in rainforest
ecology. Special emphasis will be placed
on assessing the impacts of deforestation,
habitat fragmentation and selective Jog-
ging on Australian wildlife. Likely topics
include censuses of bird and mammal
populations in secondary vegetation and
forest fragments, assessing the habitat
requirements of critical “indicator spe-
cies” such as logrunners, rodents, and
shrew-like antechinuses, and determining
the utility of “corridors” for wildlife dis-
persal, We will present our findings in a
public meeting before park managers,
government scientists and interested
local residents.

“I'm glad { taok the time and money to take part
in an experience most people never have a
chance lo do. Knowing our data is used for
national research and isn’l just a ‘cookbook lab
experience’ is reafly exciting.”

Kimberly Kent, Augusia, NJ—University of
Maryland

{Photo: Sigfried Musser)
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Summer Course-Center for Rainforest Studies-AUSTRALIA

Tropical rainforests are the Earth’s
most anclent, most diverse, and most eco-
logically complex communities. Covering
only 7% of the planet’s land surface, tropi-
cal rainforests may sustain half the
world’s plant and animal species. These
ancient forests are being burned, logged,
fragmented and overhunted on a scale
that lacks historic precedents. At current
rates of deforestation, two-thirds of the
Earth’s rainforests will disappear by the
year 2000, leading to the extinction of up fo
600,000 species.

SFS students will set out from the
Center for Rainforest Studies near Yun-
gaburra to investigate two of the most dire
threats facing tropical rainforests: habitat
fragmentation and selective logging.
Questions we will seek to answer include
how are marsupials—colorful possums,
tree-kangaroos, shrew-like antechinuses
—impacted by fragmentation? How does
logging alter the rainforest’s structure and
microclimate?

Qur first days will pass quickly as we
orient ourselves to the intracacies of this
100-million-year old rainforest. At first
glance, we can’t help but notice the canopy
of tree crowns towering 60 meters above
and the vines and epiphytes (rootless,
attached “air plants”) streaming ahout us.
The faculty become cur guides, teaching
us how to see beyond the obvious into the
web of life that makes up the rainforest
ecosystem. Bevond learning how to iden-
tify and measure the exiracrdinary plant
and animal life found here, we will work to
understand how it develops.

Lectures by faculty and guests will
address rainforest ecology and tropical
resource management. We will compare
and contrast different forest types with
special emphasis on identifying centers of

“Based on my daughter's experience,
{ recommend SFS with unqualified
enthusiasm. Here is an intellectual
challenge, even a spiritual opportun-
ity, to care about threatened environ-
ments and learn how to make a
difference.”

Conald Abbott, Headmaster, Millbrook School,
Millbrook, NY

The World
Is Your Classroom

tropical endemism. Field techniques neces-
sary for conducting biological surveys may
include vegetation transects, quadrat
measurements, canopy and forest floor
cover estimates, mist-netting birds, live-
trapping small animals, and spotlighting
animals at night.

In the second half of the course, we
will apply these skills while conducting
invididual direcied research projects om
topics of critical interest in conservation
iology. Topics include questions such as
what are the habitat requirements of tree-
kangaroos? Which bird species can sur-
vivein disturbed vegetation and which are
most easily Jost? How do tnvading plants
alter the rainforest? How do the sharp,
artificial edges of habitat fragments aliter
the microchimate, flora and fauna of those
fragments? Which vertebrate spectes can
use “corridors” of regrowth vegetation

“Never had { seen anything so unique: a land 50
lush and full of life in some parts, so harsh and
desolate in others. As we climbed in allitude,
the moisture began to gather in the air and the
fields around us foomed into towering, thick
rainforest.”

Jessica Jay, Williamstown, MA—ML Greylock
H.S.

{Photo: © Chip Isenhart)

Summer Course
Deforestation:
Threats to Biologi-
cal Diversity

Site: Center for Rainforest Studies
AUSTRALIA

Purpose: to investigate the impacts of
deforestation, habitat fragmentation
and selective lopging on tropical
forest biotas; to document the effects
of intensive land uses on Australian
marsupials, birds, reptiles and
amphibians.

Departare Point: Cairns, Austrabia

Course Levels & Dates:
Intro: Jume 28-Augost 6

along streams for dispersal? What are the
minimuem area requirements for extine
tion prone marsupial herbivores, folivores
and predators?

During the final days of the course, we
will compile the results of bath our team
and directed research projects. Our fmd-
ings will be summarized in a “rainforest
symposium” before park managers, gov-
ermment scientists and interested local
regidents.

Note: This course will be six weeks
in length allowing us to take greatex
advantage of the vast research opportuni-
ties at The Center for Rainforest Studies.

SFS gratefully acknowledges the

Archer Daniels Midland Com-
pany, processors of agriculiural
products, for their supportof this
course.
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Center for Wildlife Management Studies-KENYA

AND

N A
Center for Wildlife

Management Studies

Site: KENYA
Curriculum:
Semester Program
Wildlife Ecology and
Management
Summer Course
Wildlife Management

Background

It is a time of high drama on the
plains of Kenya. This land of enormous
physical beauty—from the rugged scar of
the Great Rift Valley, its soda Jakes teem-
ing with pink flamingos, to the vast
savannas and escarpments approaching
Mount Kenya—is becoming a vulnerable
and worried land. With one of the highest
population growth rates in the world and
arapidly developing economy, Kenya pro-
vides a dramatic illustration of conflict-
ing priorities of preserving land, protect-
ing wildlife, and feeding people.

Population and economic growth have
placed severe pressures on the rapidly
diminishing natural habitats needed to

_— e
O

“A biologist who only Iparns from a book can
never be called a true biologist. Had ! not gone,
I'd still bre that narrow-minded person thinking
she could go on and study mammals and
nothing else.”

Blanca Simmons, Fullerton, CA—California
Polytechnic Institute

{Photo: Sandra Taylor}
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sustain Kenya's irreplaceable wildlife
herds. The increasing need for meat in
particular has led to extensive ranching
of beef cattle. These cattle varieties, how-
ever, were originally developed in coun-
tries with abundant water, a commodity
in short supply in Kenya. Several biolo-
gists have proposed what at first seemed a
radical solution: the practice of game
ranching, in which populations of native
species of ungulates (hoofed mammals}
are strictly managed in a protected envir-
onment and periodically cropped to be
used as food.

Substituting native wildlife species
for domestic cattle offers an ecological
alternative that lowers water and energy
demands, and allows more protein pro-
duction per acre than crop farming in
East Africa, potentially leading to in-
creased food production. Yet game ranch-

ing itself may pose ecological threats.
How do harvested populations differ from
natural herds? Only carefully coordinated
research including populations and habi-
tat studies will provide the answers.

Mankind must find 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,
SES students will have the unique oppor-
tunity tc become directly involved in this
dilemma.

Our research is part of a continuing
analysis of the ecological viability of game
ranching. Results of our research will be
integrated with ranch management ana-
lyses, assisting the Kenyan government
and outside conservation agencies to
monitor the effectiveness of mixed spe-
cies ranching as a wildlife management
and conservation tool.

“learned a lol, but most of all, H fearned | have the strength to accomplish what fset out to do. Now |
have tc find a job and my SFS axperience has influenced me to go into conservation. ! know it's not
an easy lield to get inlo but our world is too beautiful to wasle. if | can help, I will.”

Marguerite Martini, Hillside, IL—Mundefein College

{Photo: Sarah Lamport)
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Center for Wildlife Management Studie

s-KENYA
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Site

The enormous variety of wildlife in
Kenya occupies an equally remarkable
variety of terrain. Herds of antelope, buf-
falo, giraffe, and zebra graze in the expan-
sive savannas as lions, cheetahs, leopards
and other large carnivores prowl in the
bush. The lush mountain forests to the
west are home io duikers, bushbucks,
forest hogs and colobus monkeys as well
as a large number of impressive birds. In
the Great Rift Valley, believed to be the
ancestral home of modern man, hippope-
tami bathe 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 interference.
These settings provide the rare opportun-
ity to witness the complex interrelation-

ships of climate, physiography, vegeta-
tion, and animal life.

Qur base of operation will be “Inter-
national Wildlife Ranching and Research,
Ltd.”, estabiished by Dr. David Hopcraft,
a Cornell University graduate, as an ex-
perimental game ranch. Here a variety of
large mammal populations are protected,
carefully monitored and ranched. Situ-
ated approximately 40 kilometers south-
east of Nairobi on the Athi Kapiti Plains,
the ranch consists of laboratory facilities,
a slaughterhouse, a small library, and 81
square kilometers of protected and fenced
savanna where wildebeest, giraffe and
gazelle roam freely.

Research Focus
The success of wildlife ranching de-
pends on whether wild ungulates can be
maintained on limited areas under a regu-

EFE sludents in Neanys will evaming the pros and cons of game ranching, & prEdyIy fpanmant
Ifaal may addvass bodh ife congevalion of nalfive rnguwiahe specios and provrde d § ugtarngdie moans
of feeding the people of Kenya.
(Photo: Jack Shea)

The World
Is Your Classroom

AR ACGERENT

lar cropping regime. In our seventh con-
secutive year of research in Kenya, we
will assist in analyzing criteria that are
crucial to game ranch management.

For example, how are plant defenses—
such as thorn production—induced fol-
lowing feeding by ungulates? What deci-
sions do giraffes make in selecting for-
aging locations and preferred plant spe-
cies? To what extent do the reproductive
rates among the ranch’s wildlife popula-
tion vary from year to year?

Living and Working Conditions

Although located near the equator,
Nairobi enjoys a year round climate sim-
ilar to that of a New England September.
Nights arecool tochilly, days are warm to
het.

Located in its own isolated settingon
the ranch, with the Ngong hills to the
north and Mount Lukenya dominating
the eastern horizon, our SFS basecamp
includes a permanent dining/lecture hall,
library, cuthouses and open air showers.
Two kilometers away 1s a laboratory.
When in camp, our accommodations will
be thatched huts called “bandas” and
walled tents suspended in the shade be-
neath thatched roofs. On off-ranch field
expeditions, we will pitch hiking tents.

“ii'g ingpiring 1o know ikal thare an8 8l lpas! 16
sdipar people A0 the wonld wha lpe e same
wity and wanl io make 8 diferanca

Jaltray Phiilips, Wesion, MA—Amhessi
College

{Photo: Nelson Holmes}
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This 13 week semester program is
designed to allow students fo compare
aspects of game ranching with the man-
agement of preserved herds as a promis-
ing experiment in wildlife management
while studying the theory of wildlife ecol-
ogy. Through a series of four interrelated
academic courses, complemented by a
capstone course, Directed Research, we
will seek fo learn about organisms, habi.
tats, peoples and cultures of East Africa;
to understand the ecology of East Africa;
and fo increase our awareness of the phi-
losophical, social and economic justifica-
tions for various conservation strategies.

Wildlife Biology will orient ustothe
major vertebrate groups of East African
savannas through a discussion of their
evolution and ecological requirements.
Ungulate population biology will he em-
phasized and the physiological and he-
havioral ecology of individuals and natu-
ral social groupings will be explored thor-
oughly. The field and laboratory portion
of this course will take place at the Ranch
and in various National Parks including
Masai Mara Game Reserve and Nairobi
National Park. This portion will cover
field identification of common birds and
mammals, classification of social group-
ings and behaviors, demonstrations of
ungulate anatomy and parasitology, tech-
niques for capturing organisms and stan-
dard techniques for population sampling.
We will also spend a week near 16,000 foot
high Mt. Kenya where daily lectures will
focus on geomorphology, glaciology, and
the various plant and animal species liv-
ing at different altitudes along the
mountains.
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political and economic impact of the
colonial and post colonial era will be
examined. Historical relationships be-
tween indigenous peoples and their natu-
ral resources, particularly land and wild-
life, will be explored in depth. The course
will consist of classroom lectures and
field {rips to areas or events of particular
culturalinterest including Masai villages.

Environment and Society will
allow us to synthesize information on
wildlife biology, ecological and evolution-
ary principles and human cultural, polifi-
cal and economic forees inte a general
understanding of the role of people in the
environment and their options for con-
serving the unique species and environ-
ments of East Africa. Our safaris will
allow us to examine a number of ap-
proaches to land ufilization and their

WLDLFE g Semester Program-Center for Wildlife Management Studies-KENYA
e )
ANAGEMENT
Semester L fperiny Popul dC Ecol t on the natural ties of
g c opulation and Community Ecol- impact on the natural communities o
Wlldltfe ECOZOg y ogy is our second core course. Models of organisms. We will discuss thebg(}:}:llls Iof
population dynamics form the basis for ~ various conservation programs both glo-
and Mﬂﬂagement Investigating interactions between popu-  bally (such as the World Conservation
Site: Center for Wildlife lations of different species, including Strategy) and locally, and justifications
Management Studies, KENYA competition, predation, parasitism and for these goals. The course will present
{ourses: mutualism. Coevolutionary aspects of opti'cns‘ fqr preservat?on, from t.he level of
Wildlife Biology these relationships will bediscussed with ~ the individual organism to entire ecosys-
Population and Community emphasis on plant-herbivore and para- tem. Managemgnt required at egch level
Ecology site-hostinteractions. Wewillapplymany  will be emphasized. Students will be ex-
Environment and Society of these theoretical concepts to field situa- posed to elements of environmental im-
Cultural Ecology tions, making use of a wide variety of  pact statements.
Directed Research plants and animals as subjects for study. Directed Research, the program’s
Departare Point: Cultural Ecology will intreduce us capstone course, builds on the othez_' four
Nairobi, Kenya to the varied cultural heritage of Kenya. courses. A thorough research training
Program Dates: We will review the East African evidence begins with how key questions are formu-
September 11-December 14 for human evolution and concentrate on lated as experimentally testable hypoth-
February 1-May 6 the traditional cultures of major indigen- eses. Lectures are limited to scientific
ous small tribes of the area. The social, methodology—experimental design, samp-

ling procedure, basic statistics, the inter-
pretation and communication {graphic,
written, and oral) of research findings.

Actual field research, consisting of
group projects, begins during the fourth
week. Six 1o eight students work together
building on previous SFS studies of plant/
herbivore interactions in general and of
ranch ungulate response to rangeland
vegetationin particular. Directed projects
allow students to explore key tangents of
wildlife behavior, forage plant popula-
tion dynamics and distributional ecology.

Field work will take place within the
30 square mile Ranch enabling us to con-
duct studies across a broad spectrum of
habitats. The laboratory and slaughter-
house on the ranch will facilitate our
Investigation of the form and functioning
of keystone species.

“Bandas''—thatched roof huts, will serve as our living quarters at the ranch, where we will atso have
an opportunity 1o get lo know some of the local people who work here.
{Photo: Reed Stewart}
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Center for Marine Resource Studies—VIRGIN IS.

[

enter for Marine

Resource Studies

Site: St. John, VIRGIN ISLANDS
Curricv]un:
Semester Program
Muarine Ecology and
Management
Summer Courses
Coral Reef Management
Mearine Fisheries:
Threatened Tropical
Resources

Background

The Virgin Islands and their sur-
rounding waters offer us an unparalleled
classroom/laboratory in which fo study
marine resources. We have the unigque
opportunity to live and work within the
Virgin Islands National Park, the only
Biosphere Reserve in the Legser Antilles.
Throughout the Caribbean, tourism and
development are exerting extreme pres-
sures on the linked and delicate coastal
ecosystems. Even around protected Park
waters, there is evidence of damage and
loss of vital habitats.

"Now I can go to college more confident that |
could happily spend my life doing marine
biology.”

Brenda Gregory. Reeds, MO—Sarcoxie H.S.
{Photo. Chris Neefus}
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Tourism to the Virgin Islands Na.
tional Park has increased dramatically
in the last 10 years. It is estimated that
more than 30,000 boats anchor within
Park waters each vear. This problemisof
major concern due to the serious damage
caused by the boats in coral and seagrass
habitats. A new problem s the increasing
number of mini-cruise ships whose
anchors may cause even larger scars.

The entire coral reef complex is a hub
of productivity amid relatively unprodue-
tive tropical oceans. Coral reefs protect
shores and harbors from erosion and
wave action and provide a spectacle for
tourists that has tremendous economic
importance in many communities. Coral
reefs provide a habitat for over one-third
of all fish species, ensuring an important
source of protein for humans.

Not only are reef ecosystems limited
in size and number, they're extremely fra-
gile. Disturbing one component can dis-
rupt the enfire system. Worldwide, the eco-
systems are being seriously impacted by
o1l, sewage, foxic wastes, dredging, devel-
opment and overfishing. Algal encrusted
skeletons of reefs are often all that remain
of once productive communities.

Fishing is an economically impor-
tantindustry throughout the Caribbean.
Yields from the fishing industry have
recently dropped, indicating that local
fisheries are being rapidly depleted. Addi-
ticnally, several species of normally ed-
ible fish are being eliminated from con-
sideration as a food source as it is impos-
sible t¢ determine which individual fish
carry ciguatera (unusually high levels of
toxins which can have lethal effects on

humans who eat these “poisoned fish”).

Itisessential that management plans
dedicated to sustaining what is left of
these valnable resources be updated and
improved by new research. SFS students
can make a significant contribution to-
ward addressing this problem as they
census commercially harvestable fish,
lobster and conch populations. By ana-
lyzing existing policies, and exploring
local attitudes toward fishery manage-
ment, they can assist in developing suit-
able guidelines for further uses of these
valuable resources.

Research Focus

We will focus our efforts on assessing
the impacts of sedimentation and anchor
damage on marine ecosystems, as well as
the population structure of species threa-
tened by over-fishing. Snorkeling and
SCUBA. diving will be used to conduct
our research. Diving for research pur-
poses 1s markedly different from recrea-
tional diving. SFS students can look for-
ward to learning SCUBA technigues with
scientists and the opportunity fo appre-
ciate and understand the underwater
world from a scientific perspective.

Critical areas within the park will be
carefully mapped and the structure of the
coral communities documented. Students
will also have the opportunity to contri-
bute to our long term study of conch popu-
lations or investigations of lobster fisher-
ies in the near-shore Caribbean waters.
Our results will be utilized by the National
Park Service and other resource manag-
ers to help determine appropriate future
management strategies,

VIERS is a rustic and isolated research station; a short walk brings you to the turquoise waters of the
Caribbean or to a mangrove marsh or to an encounter with a herd of wild donkeys.

{Photo; Wendover Naefus)
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Center for Marine Resource Studies—VIRGIN IS.
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Site

The Virgin Islands lie at the east-
ward edge of the Greater Antilles chain of
Caribbean Islands. The environments of
these tropical paradises vary from lush
green forests to dry, desertlike terrain.
All are characterized by sandy beaches,
mangrove swamps and quiet lagoons
created by the extensive coral reefs that
usually fringe each island.

The majority of our research will be
done on and around the island of St.
John. 8t. John is among the least deve-
loped, and many say the most beautiful,
of all the Virgin Islands. Although parts
of St. John are suffering from the impacts
of development, the National Park pro-
vides a management framework to pro-
tect some of the threatened resources. Not
only is this an ideal location in which to
conduct our research, our efforts here can
help preserve precious remaining re-
sources.

Our home base will be the Virgin
Island Ecological Research Station
(VIERS). VIERS is a small and rustic
field station, several hundred yards from
the shores of Lameshur Bay. Owned by
the University of the Virgin Islands,
VIERS is completely surrounded by miles
of undeveloped National Park land,
which lends to the isolation of our site.

VIERS has been the site of nine years of
SFS research.

From the VIERS dock at the water’s
edge we will head out daily into cur natu-
ral laboratory. The clear waters of Lame-
shur Bay teem with activity. More than
300 species of brightly colored fish have
been identified among these reefs. Each
species—from the algae eating parrotfish
and irridescent blue tang surgeonfish fo
the nocturnal, crab-eating squirrelfish
and vellowtail snapper—plays a vital
role in the functioning of the sensitive
coral reef ecosystem.

Living and Working Conditions

Arriving at St. John we are con-
fronted with a kaleidescope of color—
turquoise waters, white beaches, lush
tropical vegetation—and that’s just the
view from shore. Set among palm trees
only a few hundred yards from the ocean,
VIERS provides us with basic living and
research facilities including small
screened bunkhouses, a dining hall and
classroom {none of which are impervious
to heat, humidity or small insects}, as
well as a laboratory and library with
computers for our use.

Although quite rustic, the site has
electricity and outdoor showers. The
mean annual temperature is 79° F, rang-
ing from extremes of 63° F 10 95° F. Water
shortages are frequent so cur showers
and general water use may be restricted.

As there are ne longer any local agri-
cultural or commercial fishing industries
on St. John, we must import all of cur
food and supplies including fruits and
vegetables (when available). This situa-
tion offers us a daily reminder of the past
mismanagement of island resources.
Meals will be prepared by VIERS staff,
many of whom can offer insight into the
intriguing West Indian culture that
abounds around us. SFS students assist
with clean-up and other efforts that con-
tribute to camp maintenance.

Note: Students are responsible for providing
their own SCUBA equipment.

“tgained something { could never get from a textbook, a deep seated respect for the environmenl. The beauty ofthe Virgin Istands did more than impress
me visually, it showed me why peopie are trying to protect the natural resources we have feft.”
Scott Rige, Virginia Beach, VA—Virginia Tech

{Photo: Chris Neefus}

The World
Is Your Classroom
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MARINE
ey Semester Program—Center for Marine Resource Studies—VIRGIN IS.
MANAGEMENT

Semester Program
Marine Ecology
and Management

Site: St. John, VIRGIN ISLANDS
Courses:

Tropical Marine Ecology

Principles of Resource

Management

Culturel Ecology

Directed Research
Departure Point:

VIERS, St. John
Program Dates:

September 11-December 14

February 1-May 6

'I']:rough a four course sequence,
SFS semester students will investigate
firsthand the scientific, economic, politi-
cal and historical issues involved in
managing marine resourcesin the Virgin
Islands.

Tropical Marine Ecology will
orient us to the marine environment and
provide an overview of the biology of the
major groups of organisms. The distribu-
tion and diversity of marine organismsin
response fo thelr environment will be
explored. Fundamentals of reproductive
strategies and population growth will be
presented. The classic principles of ecol-
ogy are discussed and applied to the trop-
ical environment using fieldwork toillus-
trate local examples. Mutualism, competi-
tion, predation and succession will be
studied with respect to how theseinterac.
tions structure marine communities. Nu-
trient cycling, energy flow and organiza-
tion of the major coastal communities
including pelagic, seagrass, mangrove
and reef systems will be discussed. Field
and laboratory work will be integrated
with the Directed Research course; stu-
dents will have the opportunity to learn
the essential skills of underwater data
collection, computer aided data analysis
and report wnting. The fieldwork will
include supervised snorkeling and
SCUBA exercises designed toinvestigate
the distribution and interactions of near-
shore marine organisms.
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In Cultural Ecology, we will study
the history, economics, politics and human
ctftures of the Caribbean and relate these
factors to the management and preserva.
tion of the marine environment. We will
investigate societal development and struc-
ture, documenting how the ocean and its
fisheries have been incorporated by those
insular cultures. Lectures by faculty and
guests will illuminate factors underlying
recent political and cultural develop-
ments, alien-immigration issues and the
effects of major industries, such as tour-
ism and oil shipping, on the region’s
economy and culture. We may conduct
limited field surveys within the local
commmunities exploring attitudes regard-
ing fisheries, development, tourism and
conservation issues.

In Principles of Resource Man-
agement we will develop an interna-
tional focus on sustainable resource use,
environmental risk assessment and con-
servation practice. Critical case studies
will introduce effective and ineffective
management practices within a variety
of arenas including fisheries, forests and
other agro-ecosystems. Special attention
will be focused on the mmanagement of the
Caribbean fishery resource and problems

Participants in the sermester program have a
unique opportunity o conguct comparative
research during a two-week sail to investigate
the coral ecosystems of naighboring isfands.
{Photo: Deb Roberts)

faced by the National Park Service in
establishing and enforcing environmen-
tal protection policies under various types
of park use. We will also consider envir-
onmental problem solving on both local
and global scales. Economic and biologi-
cal models for yield eptimization, steady
state dynamics, diversification/multiple
use strategies will be presented. Addi-
tional topics for discussion include envir-
onmental policy and regulation, cost/
benefit analysis, pollution control and
biotic reserve design.

The Directed Research component
of our program will complement our over-
all objective of quantifying the impact of
fisheries and tourism on the National
Park ecosystems. The opportunity to
integrate perspectives developed in the
preceding courses becomes evident here
as students work with faculty to design
independeni projects from well coordi-
nated parts of the overall research effort.
The initial part of the course will intro-
duce field identification of organisms,
experimental design and field methods.
Workshops will be presented on computer
aided data analyses and statistical
methods. Research topics may include
the role of human induced stress on the
diversity and structure of reef communi.
ties, changes in conch populations size
and distribution, the impacts of boat
damage on coral and seagrass communi-
ties. Results will be presented orally to
the group and to guest speakers at a
seminar and will also be submitted fo the
National Park Service.

Note: SCUBA certification will be
provided.

“The measure of the success of SFS
courses should not be the degree to
which they increase interest in science
per se, but the degree to which they
help each ol us define our appropriate
rofes as global citizens and protec-
tors of a fragile planet By this later
measure, | think they are enormousty
successful.”

Claudia Poisky, New York, New York—
Harvard Coliege

The School
for Field Studies
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Summer Course—Center for Marine Resource Studies—VIRGIN IS.

MARINE
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AND
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The liketihood that a coral reef com-
munity will survive depends on how re-
sources are divided among its component
species. Intense competition for the two
most vital resources, food and space, has
led to a high degree of adaptation or spe-
cialization among the coral reef inhabit-
ants. For example, the protruding mouth
of the butterfly fish enables it to feed on
algae in cracks not accessible to other
species. Similarly, the parrotfish’s scrap-
ing jaws are an adaptation that allows it
to graze on the algae on coral skeletons.

QOur ongoing studies of natural and
man-made stresses on coral reef structure
and function will continue in the blue
waters surrounding St. John. This sum-
mer we will focus our efforts on determin-
ing the impacts of boat anchor damage
on coral communities in both high and
low use areas in the park. Reef areas will
be carefully mapped to determine the best
locations to allow boat anchoring or for
moorings to be established. In other
areas, both transect surveys and photo
surveys will be used to determine the
comraunity composition and coral diver-
sity with respect to physical characteris
tics of a site such as sedimentation rate
and water movement. These data can
also serve as a baseline for long term stu-
dies to detect responses in the reef envir-
onment to increased or decreased stress.
Questions we will address will include:
Are the species and size of coral colonies
influenced by sedimentation rate? Can
particular areas be designated for boat

anchoring that will result in less damage
to coral communities? Which corals are
most readily damaged anchors or by
divers?

Upon arriving at VIERS, we will
spend our first week taking a full SCUBA
certification course. Diving into the fur-
quoise waters gives one entry info another
world where a spectacular array of fluo-
rescent fish dart between brightly colored
corals, sponges and other invertebrates.
The first step in our research will be to
learn the identities of all of the organisms
on the reef. This will involve underwater
instruction and slide presentations o
learn all of the species’ names. Second,
we will learn how to measure the reef
environment using quadrats and tran-
sect tapes.

At the same time we are learning
field research techniques, the faculty will
introduce the essential theories and facts
on how the reef functions. Introductory
lectures will focus on oceanography, in-
vertebrate zoology, and the distribution,
structure and function of coral reefs. Sub-
sequently, we will discuss nutrient cy-
cling, polluticn impacts and the implica-
tion of various management strategies.
An important component of the course
will address the theory and case histories
of stress-induced change on coral reefs.

Qur data collection will commence
with visits to sheltered sites within Lame-
shur Bay. Using SCUBA and snorkeling
techniques, we will survey reef areas and
document evidence of disease and diver

"Everyo.'_'!e works tagether and there's always someone who is Just as exhausted as you who will
gladly give you a boost and a shoulder to lean on.” Perri Wexler, Dunedin, FL—College of Wooster

{Photo: Erin Block)

The World
Is Your Classroom

Summer Course 1@
Coral Reef A

Management

Site: Center for Marine
Resource Studies
St. John, VIRGIN ISLANDS
Purpose: tc investigate the effects of
natural and man-made disturbances
on coral reef structure and function;
to develop and maintain monitoring
programs to detect and prevent some
of these stresses from causing a loss
of diversity in this fragile ecosystem.
Departure Point: VIERS, St. John
Course Levels & Dates:
Intro: June 18-July 17
Advanced: July 24-August 22

damage. Al this point, our identification
skills become essential for accurate data
collection. After long periods of under-
water observation, we can begin to under-
stand the effects of these stresses in
Lameshur Bay. Some of our work will
involve repeated surveysin order to deter-
mine if there are any changes over time,
and to determine if the reefs are deteri-
orating.

Each student will have the epportun-
ity to undertake a directed research pro-
ject that will complement our ongeing
studies of stress on the reef. Potential top-
ics for student projects include a compar-
ison of the variation in size and abun-
dance among species of coral at various
reef sites receiving different sediment
loads or an investigation of the extent of
damage by boat anchoring in different
sites.

Back at VIERS, we will use computer
facilities to analyze our data. Each stu-
dent will summarize their data into a
scientific paper which will be combined
into a single report on coral diseases,
diver damage and stress on the reef. OQur
results will be presented to resource man-
agers at the National Park Service, and
will form part of our ongoing data base
which we hope may give insight to moni-
toring programs on Virgin Islands reefs.

SCUBA Certification will be offered at the
Introductory Level for a $150 fee. Advanced
level participants must be SCUBA certified.
Note: Students must provide their own
SCUBA equipment.
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Summer Course—Center for Marine Resource Studies—VIRGIN IS.
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@ Summer Course

Marine Fisheries:
Threatened Tropical
Resources

Site: Center for Marine

Resource Studies

St. John, VIRGIN ISLANDS
Purpose: to determine the condition of
important near-shore fisheries resources
and evaluate the response of these popu-
lationsio man-made or natural impacts;
o assist the St. John National Park
managersin establishing resource man-
agement guidelines for these threatened
fisheries.
Departure Point: VIERS, St. Jochn
Course Levels & Dates:

Advanced: June 18-July 17

Intre: July 24-August 22

The conch and lobster fisheries,
economically the most important fisher-
ies on St. John, have become so depleted
that conch fishing is now entirely prohi-
hited, and further Iimits are being consi-
dered for the already restricted lobster
fishery. There also appears to be an im-
pending crisis in the local reef fin fisher-
ies. In addition to the problem of fish tox-
icity, which is a serious market concern
in the Virgin Islands, some fish species
are already seriously depleted in numbers.
Further work to document the extent of
these problems is necessary to aid local
managers in establishing management
strategies to provide susfainable yields.
The goal of SFS is to provide some of the
data required to generate these limits.

How abundant are the populations of
conch and lobster? To what extent does
the population size and growth rate vary
with location, intensity of fishing pres.
sure, habitat type of physical variables?
Do the numbers of juveniles indicate suc-
cessfnl recruitment? What is the size and
frequency of catch of different species in
local fishermen’s fish traps? How does
the distribution and abundance of algae
that cause fish poisoning compare to past
studies?

Using both snorkeling and SCUBA,
we will explore the turquoise waters of
Greater Lameshur Bay. On our initial
dives we will identify distinctive species
of colorful fish and invertebrates that
surround us. We will sharpen our identi-
fication skills and learn important sur-
vey methods for documenting the popula-
tiens of interest.
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Past studies by SFS studenis have
established a valuable long term data set
on the dynamies of the populations of
Queen Conch, Strombus gigas, in Lame-
shur Bay. Following up on these studies
will allow us to determine the recruitment
success and effectiveness of the current
moratorium on enhancng populations
size. We will alsc undertake studies to
determine lobster population abundance.
Additional studies may focus on fin
fisheries or follow up on past SFS studies
on the distribution of dinoflagellates, the
single-celled algae that are eaten by fish
and responsible for the toxins that cause
the disease associated with seafood con-
sumption, called ciguatera.

Qur studies will require us to map our
area of interest and use careful survey
techniques to accurately enumerate the
populations under study. We will put to
use the information received at the start
of the course o identify and count the
community of organisms in our study
areas. Long dives to carefully document
the behavior and interactions of conch or
fish will be brightened by the colorful
panorama of marine life before us.

Lecture material will cover the prin-
ciples of population growth and control,
reef ecosystem dynamtics, resource plan-
ning and management theory. Between
field work sessions, faculty will present
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lectures on food chain dynamics, statisti-
cal interpretation and the ideals and
actualities of fisheries management.
Guest lectures—including U 8. Park Ser-
vice Managers—will speak on local
marine resource management issues.

Additionally, each student will under-
take a specific piece of directed research.
Examples of directed research topics in-
clude: “Population size and distribution
of queen conch,” and “Habitat availabil-
ity and abundance of spiny lobster.” As
the course draws fo an end, students will
write up their projects and present them
orally to the rest of the group. Written
reports will be presented to the National
Park Service resource managers who are
seeking information fo help formulate
effective management policies to insure
the long-texrm stability and conservation
of the coral reefs while still permitting
use by tourists and fishermen.

SCUBA certification will be offered in the
Introductory level course for a fee of $150.
SCUBA certification is a prerequisite for the
advanced course. Note: students must provide
their own SCUBA equipment.
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Marine Mammal Studies Program—MEXICO

Backgroumnd

It has been said of Baja that “few
places exist today where nature proceeds
$0 unhindered with its own agenda.”
Increasing resource requirements spurred
by Mexico's exponentially increasing pop-
ulation may soon pre-empt this agenda.
The waters that surrcund Baja—the
Pacific Ocean and the Sea of Cortez (also
known as the Gulf of Californial—are
among the most productive marine eco-
systems on earth. Benign climate, histor-
lcally undisturbed habitafs and the pre-
sence of marine upswellings—unusually
rich sources of plankton—provide ideal
conditions for the area’s remarkably di-
verse marine mammals and their prey.
However, with increasing demand and
technological capability, man and marine
mammais are becoming competitors for
the same food and habitat resources,
threatening fundamental portions of the
marine food weh.

The rich waters adjacent to Baja
support large populations of whales, dol-
phins, sea lions, porpoises, and seals.
These waters provide a habitat for an
unusually large resident population while
numerous other animals migrate—often
thousands of miles—for the seasonally
abundant food supply and protected
warm waters necessary for reproduction.

Schools of anchovies, shrimps, sar-
dines and numerous species of gamefish
drawn to these waters are the targets not
only of Mexican fishermen, but also
sportsfishermen from all over the world.
Overfishing is driving fish resources to
ever increasing lows, presenting the
threat of a diminished food source and
the loss of dependent species from their
habitats, further stressing marine food
webs.

For centuries the Baja peninsula was
nearly inaccessible. 1973 marked the
opening of a highway from its US border
to the tip of the cape. A steadily increas-
ing influx of tourists portends mixed
results. Monies derived from tourism can
be directed to conservation efforts to pro-
tect this irreplaceable ecosystem, which
will nc doubt be additionally stressed by
their presence,

The Government of Mexico has a
long history of wildlife conservation and
a strong interest in protecting marine
mammals. Unfortunately, funds for
marine mammal research are severely
Hmifed. Through a cooperative agree-
ment with the University of Scuthern
Baja California, and by working with the
Mexican Society for the Study of Marine
Mammals, SFS students will have an
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opportunity to make a significant contri-
bution to future management policies as
we consider the status of marine mam-
mal populations here. Through our ongo-
ing presence, SFS can document the
changing demographics of marine mam-
mals at constant sites over several years.
These baseline data can provide much
needed information on changes in the
utilization of coastal waters by marine
mamimals in the face of growing conflicts
between renewable resources, wildlife
management and human behavior.
Site

Jutting south 800 miles from its

border with California, Mexico's Baja

“t actively invesligated almost 30 other pro-
grams before choosing SFS. | expected the
axperience of a lifetime,  was not disappointed.”
John Beck, Grand Rapids, MI—Hillside
College

{Photo: Steve L. Swartz)

peninsula separates the Pacific Ocean
and the Gulf of California. Its mountain-
cus landscape is speckled with a desert
garden of thorny cacti. The Pacific coast-
line is marked by occasional saltmarshes
and lagoons, widely separated by miles of
sandy dunes. The rockier coastline of the
Gulf and the plethora of adjacent islands
provide an ideal nesting site for numer.
ous bird species including brown peli-
cans, brown boobies, terns, blue footed
boobies and Heermann’s gulls.

Marine Mammal
Studies Program

Site: Baja, MEXICO
Curriculum:
Semester Program
Muarine Mammal Biology
and Conservation

Human presence isnoticeably absent
here. The few large cities and resort areas
are separated by miles of rural coastline.
Most of the inhabitants of the southern
peninsula live in small fishing villages.
Nearby waters teem with fish including
anchovies, sardines, brightly colored king
angelfish, moorish idols, black marlin,
satlfish and sharks.

Resident populations of marine mam-
mals include harbor seals, California sea
lions, bottlenose dolphins and Gulf Har-
bor porpoise. These waters also comprise
key migration routes of gray whales, blue
whales, false killer whales, fin and
Bryde’s whales and elephant seals.

Research Focus

In order to manage human activities
for the benefit of both ourselves and
marine mammals, it is essential that we
understand the natural history and habi-
tat requirements of each species within
the Gulf of California. OQux field work will
directly contribute to and support ongo-
ing work of Mexican marine mammalo-
gists concerned with conserving the
marine mammals around the southern
peninsula. We will document the seasonal
abundance and distribution of marine
mammals in and around La Paz Bay,
focusing on both resident and migratory
species. Key questions addressed by our
research include how do occurring spe-
cies differ in their patterns of prey and
habitat use? To what extent does in-
creased boat traffic impact whale and
seal activity patterns? What is the repro-
duction and survival rate of seal pups?
We will use photo-dentification to study
individual variations in movement and
behavior.
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Travel and leisure are key elements
of the economy of Baja California, Assist-
ing Mexican scientists in assessing
marine mammal occurrence and the im-
pact of increased human disturbances
will help guide future programs to in-
crease tourism and devise policies and
strategies that will preserve the natural
resources of the region.

Living and Working Conditions

La Paz, the capital of Southern Baja,
California, is the largest city on the pen-
izsula with a population of over 100,000
people. Our base camp will be situated in
an old hotel on La Paz Bay. OGur simple
living accommodations will he supple-
mented with a field computing facility, a
darkroom, lecture and study space, and a
small field library. We will have kitchen
facilities and will cook for ourselves.

The site provides easy access to an
extraordinary array of marine mammals
in nearby erystal clear waters surrounded
by rocky cliffs and sandy beaches.
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This 13 week semester program
consists of five courses designed to allow
students to explore the scientific, eco-
nomic, social and historical issues in-
volved in the conservation and protection
of marine mammals.

Marine Mammal Biology will pro-
vide the foundation of our semester’s
work. This course will provide an over-
view of the biology of the five marine
mammal groups—cetaceans, pinnipeds,
sirenians, polar bears and otters—con-
centrating on cetaceans and pinnipeds.
Lectures will cover the evelution, syste-
matics, social and behavioral ecology,
anatomy, physiology and adaptations to
marine envirenments of marine mam-
mals. We will also discuss the history of
marine mammal/human inferactions,
touching on their ecological role in the
past and present. Qur research will focus
on cetaceans and the California sea lion,
and how they interact with the human
population in the area. Guest lecturers
willinclude leading marine mammal biolo-
gists from the area who will share their
recent research experiences and ideas.

Resource Management will com-
plement Marine Mammal Biology in that
we will continue to use pinniped and
cetacean examples in our discussions of
resource use and management. In Re-
source Management we will expand our
view to consider conservation and re-
source management issues more gener-
ally as we integrate concepts of marine
ecology with the needs of managing
marine resources. We will consider prob-
lems created by the often conflicting
demands of resource use and conserva-
tion as well as how conservation policies
are made on hoth local and global scales.
The course will review the management
of complex ecological communities and
ecosystems. Techniques of data collec-
tion and analysis will be introduced dur-
ing laboratory sessions.

SES gratefully acknowledges
The Island Foundation
for their start-up funding
of this Program.
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I Semester Program—Marine Mammal Studies Program—MEXICO : B cinsa
L1

In Cultural Ecology we will con-
sider how cultural perceptions often con-
flict with resource conservation and
management. The relationship between
the people and how they view or use
resources is rooted in cultural and histor-
ical traditions. Growing human popula-
tions usually siress terrestrial eco-
systems. In Baja, while climate limits the
capacity of the environment to support
populations, the expanding industries of
commerce, fisheries and tourism ¢an ac-
commodate populations above the nor-
mal “ecological” carrying capacity of the
resources. The local ecosystem thus suf-
fers gradual degradation. We will exam-
ine the structure of the societies of Baja
and of Mexico, and how the history of
agriculture, fisheries, commerce and tour-
ism shaped those structures. We will also
discuss current politics and consider
major industries, their impact on the
local econemy, culture and environment
{especially marine resources).

In Directed Research students will
have the opportunity to integrate pers-
pectives developed in the previous courses
as they design independent research pro-
jects focusing on the behavior and ecol-
ogy of marine mammals in the wild.
These projects will support ongoing re-
search by Mexican Marine Mammalo-
gists through the University of Southern
Baja California. Students will be exposed
to how to identify key questions, and to
transform them into testable hypotheses.
We will then develop the technical skills
of research including statistics, behav-
ioral observation, data collection, data
analysis, and marine mammal identifi-
cation at sea, to test these hypotheses.

AND

LONESERVA

Semester Program:
Marine Mammal
Biology and
Conservation

Site: La Paz, Baja, MEXICO
Courses:

Marine Mammal Biology

Principles of Resource

Management

Cultural Ecology

Directed Research
Program Dates:

September 11-Decernber 14

February 1-May 6

Finally, we will work on the communica-
tion of research results. Potential student
projects include creating a photo-id cata-
logue of whales, determining water depth
preferences of different species, investi-
gating the association between marine
mammals and marine birds, determining
differences in the care given to pups by
mothers at different ages, and assessing
whether vigilance behavior of sea lions is
affected by group size and approach of
boats.

“I had begun to feel that | had chosen the wrong field. | wasn't sure how | could survive all the courses
necessary to get a marine science degree. Now, when | get down in the dumps from too much work, |
think back on my SFS course and get a new perspective on everything.”

Lisa Steiner, Two Rivers, Wl—University of Miami

{Photo: Steve L. Swartz)
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Center for Studies in Sustainable Development—ZIMBABWE

Background

Today, political ieaders worldwide must
walk a thin line between action that stimulates
immediate economic health for their country
and action that enhances the environmental
health of our planet. Each day, inrural villages
around the globe, villagers strip away {rees
and shrubs for fuel until the remaining plants
wither and die, and villagers are then forced to
burn the dung and crop wastes that are badly
needed o regenerate soils already vulnerable
to erosion. And the cycle goes on.

Sustainable development, defined as the
management of resources so that they may
yield the greatest henefit to present genera-
tions while maintaining their potential to meet
the needs of future generations, is thought by
many to be one of the few viable, longierm
conservation strategies for implemeniation on
a global scale. Historically, the conservation
movement has sometimes foundered, in part
because of the “total preservation” attitude of
its advocates, and the implication that conser-
vation and economic development are incom-
padible. Theories underlving sustaimable devel:
opnsent propose that development and conserva-
tion are in fact muteally dependent, rather
than mutually exclusive.

The SFS Center for Studies in Sustainable
Development in Zimbabwe is scheduled to
open in Spring 1990, Here, students can take
advantage of an unssual opportunily o gain
first-hand knowledge of the challenges posed
by the search for sustainable developmentin a
developing country.

Site

Zimbabwe presents a very special oppor-
tunity for a case study of the challenges of
sustainable development. Zimbabwe, formerly
known as Rhodesia, achieved independence
ten years ago. The country’s two major ethnic
groups, the Shonns and the Ndebeles, comprize
over 95% of the popalation, President Mugabe's
diplomasy has been credited with Eesping
many Eoropenn settlers in Zimbabwe, where
relntions among the variows political and racial
sectors of the society have remained stable.

Unlike many cther nations on the African
continent, Zimbabwe is blessed with signifi-
cant resources including arable land, produc-
tive waters, a relatively abundant and pro-
tected wildlife population. While Zimbabwe is
taking a sophisticated view of the need for
yesource management, the country is af a very
early stage in establishing prierities and pro-
cedures. The government has considered the
complex gueatizns that arise from a sustain-
able development agenda, and has been quite
innovative in dealing with such issues as wild-
life conservation, communal agricultural stra-
tegies, and an extremely high rate of popula-
tion growth,
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The landscape of Zimbabwe is multi-di-
mensional. Vast herds of wildlife—impala,
waterbuck, elephant and rhinocerous—still
roam game ranches and are protected in Na-
tional Parks. The spectacular falls at Lake Vie-
toria on the Zambezi River are the destination
of thousands of tourists annually. Further
along the river, fishing villages have sprung
up on the shores of Lake Kariba to take advan-
tage of the increasing supply of sardines.
Throughout the country, emerald green fields
and modern farms cultivating cattle, corn, cot-
ton, and tobacco provide a vivid contrast to
barren acres where over-used soil now lies fal-
low, The rolling hillsides of the Pungwe Valley
have been transformed and now host fields of
tea. Huge ovens and billowing smokestacks in
mining towns such ag Wankie, aid in the pro-
cessing of locally mined coal, nickel, copper
and chromite. In Harare, Zimbabwe's capital
city, modern financial and government baild-
ings are interspersed with public parks and
broad treelined thoroughfares, while many
urban workers live in densely populated town-
ships that border the city.

Research Focus

We will integrate our studies of climate,
soil, plant, animal and human ecology, and
population dynamics in an effort to under-
stand the significant trends, advances, and
obstacles of various approaches fo sustainable
development. We will consider various water

and land use practices of sustenance and com-
mercial farmers and livestock breeders, with
particular attention paid to the communal
agriculature system. Our concurrent look at
the economic, social and political factors in-
fluencing the course of government policy,
popular response and involvement, and pri-
vate sector {local and internatienal) influence
in development ave integral to a sophisticated
understanding of environmental issues.

Living and Working Conditions

We are currently considering a variety of
site options, and expect to locate within an
easy day’s trip from Harare. A great variety of
foods are available in Zimbahwe; students wil]
prepare their own meals when at our site, and
may be served local cuisine when venturing
from the base site. Much of Zimbabwe has a
subtropical climate, nights are cocl and days
are warm to hot and quite humid. Our base
accommodations will be rustic, but guite com-
fortable. On off-site field expeditions, we will
pitch tents or stay in the homes of local resi-
dents. We expect our base will include 2 lecto-
re/dining hall, library and computer center,

While English is the official language and
generally will suffice in urban areas, some
acquaintance with Shona or Ndebele will be
helpful during field work. Gaining proficiency
is unhkely, but an attempt will be madein the
program to provide instruction necessary to
build a basic vecabulary.

Zimbabwe offers an exemplary opportunity for a case study of the chalienge of sustainable

dopment.
Wendy Hughes)
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Semester Curriculum
The academic material in this semester
will be presented in an integrated fashion
rather than fragmented into discrete courses.
For purposes of discussion, the subject matter
is divided into the following courses:

Natural Science of Zimbabwe will address
the natural environment of Zimbabwe, draw-
ing on a background of basic ecology and
including consideration of climate, soils, plant
and animal systems, with particular attention
paid to agricultural systems (esp. technigues
used by the communal farmers), enexgy syé-
tems, mining, population dynamics and large
animal ecology.

In Social and Political Systems of
Zimbabwe we will discuss the human history
of Zimbabwe including settiement by Bush-
man, Shona and Ndebele populations, and the
arrival of European settlers. The economic
development of the country, based on the agri-
culture, mining and industry up o the present
will be examined, as will the transition from
Rhodesia to Zimbahwe. We will deal with the
current political system in the context of
changes io policies concerning environmental
resource management and land tenure. Com-
parisons between commercial land use practi-
ces (game ranching, heef production) and sub-
sistence practices {pastoralism, hunting/
gathering) will include an analysis of the cul-
tural and economic pressures that drive each
systam.

Sustainable Development will focus
specifically on the challenge of meeting basic
needs of a rapidly growing population in a
natural environment with limited resources
over a sustainable period of time. Sustainable
development will be defined and we will at-
tempt to identify realistic objectives using
Zimbabwe as a case study. We will examine the
problems, including population growth, de-
graded natural resources, dependence on over-
exploited timber rescurces, and foreign debt
repayment, in meeting these objectives. Sus-
tainable development issues in other countries
will be used for comparison, with the role of
developed countries given particular atfention.

We will lay the groundwork for Directed
Research during our first weeks in the field as
we visit areas of relatively undisturbed sa-
vanna (wildlife areas), communal lands that
are both lightly and heavily inhabited by tri-
bal populations, commercial farming areas,
urban areas, and peripheral “townships”. In
each area we will visit local extension offices,
resesarch stations, family planning centers,
ete, Students will then choose a field research
topic addressing a conservation, social, or wel-
fare issue proposed to SFS by a government or
non-government agency. Students will develop
research objectives and design data collection
with faculty supervision. Potential projects
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may inciude assessing the impaet of gold pan-
ning activities on the environment in Masho-
naland, researching options for innovative
water resource management by local peoples,
monitoring indigenocus woodlot management
in Shurugwi, or studying wildlife management
practices. Results of each project will be made
available tolocal agencies and will constitute a
base for ongoing studies at the Cenfer.

Prerequisites: Semester Applicants must com-

plete the following college-level courses {or

their equivalent) before going to Zimbabwe:

1. an environmental studies course

2. an ecology course

3. a course in international environmental stu-
dies, development studies, African studies, or
the equivalent

“f fearned how complex envionmental iSsues
are. The more | learned, the less | could state

anyitnng wilh centainty. Hopelfully, ifws realiza-
w1 el helo mw be fess impatient poiticalfy.”
fafin Sminmiatz, Trenton, NJ

Havariard ( e
{Photo: Wendy Hughes)

The §F8 Center for Studies in Sustaina-
ble Development is the result of coopera-
tive effort between The School for Field
Studies and a Consortium of the Envir-
onmental Studies Departments of Brown
University and Allegheny, Bowdoin,
Colby, Dickinson, Middlebury and Wil-
liams Colleges. The majority of spaces on
the semester are reserved for students
from Consortium Schools who should con-
tact their Environmental Studies Depart-
ments for details. Students from non-
Consortium schools should contact the
SFS Admissions Office for further infor-
mationon applying to semester programs,

Summer Course
Sustainable
Development:
Framework for a
Future

Site: SFS Center for Studies in
Sustainable Development/
ZIMBARWE

Departure Point: Harare,
Zimbabwe

Course Levels & Dates:
Advanced: June 18-July 17
Intro: July 24-August 22

SFS will offer a program during the
Summer of 1990, focusing on as yet un-
determined selected topics in sustainable
development in Zimbabwe. Students will
be based at the Center and will spend
much of the program in the field. In addi-
tion to visits to agencies in Harare, we
will visit some or all of the following:
areas of relatively undisturbed savanna
where Zimbabwe’s still magnificent herds
of wildlife roam, communal lands that
are both lightly and heavily inhabited by
fribal populations, and commercial farm-
ing areas. The specific sites of our visits
will be determined by the specific issues
we address during the program. In each
area we will visit local extension offices,
research stations, family planning cen-
ters, etc. Students will then choose a field
research topic addressing a conservation,
social or welfare issue from a list pres-
ented to SFS by & government or non-gov-
ernment agency. Students will develop
research objectives and design data col-
lection with faculty supervision, and then
will spend approximately one week in a
field situation.

This summer program is open to all
students. Prerequisites are the same as
for all SFS summer courses. To receive
further information and a course update,
please call (508) 927-7777 and ask for the
Zimbabwe Program.
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Summer Course-Ethnobotany: Uses of Plants-ECUADOR

W Summer Course
Ethnobotany:

Uses of Planis by
Native Peoples

Site: ECUADOR

Purpose: to identify and collect plants
used by indigenous peoples in Ecna-
dor's Amazon Basin for medicine,
food, construction, hanbing and i
nals; to help document the rapiadly
disappearing ethnobotanical know-
ledge of the lowland people known as
the Rana.

Departure Point: Quito, Ecuador

Course Levels & Dates:
Advanced: June 18-July 17
Advanced: July 24-August 22

Today, only one sixth of the rain-
forest’s millions of species have been
identified. The greatest storehouse of in-
formation about the human use of tropi-
cal plants resides notin university librar-
ies, but in the oral traditions of indigenous
peoples who have used these plants for
centuries.

The Runa or Quijos-Quichuas of
Ecuador have lived along the Rio Nape
for hundreds of years. Like other Amazo-
nian people, they adapted to the forest
and now depend on it for their survival.
From the rich, tropical vegetation they
find food, shelter, clothing, medicine and
most everything else they need to survive.
Long practiced agricultural and hunting
strategies of native peoples have often
been ecologically sensitive and sustain-
able. At present, both the people and the
forests are undergoing rapid change.
Twenty hectares of tropical forests are cut
every minute, Cultures are eroding at an
equally alarming rage. Bthnobotanical
data, dependent on both the people and
the plant species, is thus being lost even
faster.

With the assistance of a Quichua
Indian informant, we will identify and
collect samples of diverse and little-known
species from the tropical rainforest. We
will investigate the traditional impor-
tance of these plants. What plants are of
medicinal importance, and what are the
active pharmaceutical ingredients? What
isthe distribution and abundance of these
plants? How do the fribal cultures use and
prepare these plants? What are the major
food and medicinal plants of the forest?

How are plants prepared and adminis-
tered? How do traditional agricultural
practices mimic secondary succession?
To answer these questions we will employ
both anthropological and botanical field
techniques. Working with indigenous
people requires a great deal of sensitivity
and patience. While our contacts with
local peoples will be somewhat limited,
students will be infroduced to the inter-
viewing and cultural observation skills
necessary for successful fieldwork.

QOur base camp will be at the Reserva
Biologia Jatun Sacha, about 8 km ESE of
Misahualli along the Rio Napo, only 1
degree south of the equator. Here we will
collect herbarium specimens from under-
growth overshadowed by huge frees
cloaked in epiphytic orchids, ferns and
lianas, culminating in a deep lofty can-
opy towering 60 metfers above us. We will
document the diversity of endemic and
often previously undescribed species of
plant life in this region. These “voucher
specimens” will be prepared for identifi-
cation and analysis at our base camp
using specially made plant presses. Our
results will contribute {0 an ongoing re-
search program of the New York Botani-
cal Garden’s Institute of Economic
Botany on the plant resources of Amazo.
nian Ecuader,

"What you gef out of SFS is not just college
credit and knowledge, but an understanding of
why we are here and what we can do 1o helg
each other and the whole world.”

Mark Skainy, Needham, MA—Paul Smith's
College

{Photo: Julie Schwantes}

Faculty lectures will discuss the cul-
tural history of the indigenous people of
Ecuador, uses of plants by indigenous
peoples, and the taxonomy and physical
adaptations of major plant groups. Ad-
vanced lectures will cover the biochem-
istry of plant alkaleids, the isolation and
concentration of active plant products,
introduction of ethnobotanical and an-
thropelogical methods, and the problems
and potential of the tropical rainforest.

During the second part of the course,
we will apply what we have Jearned to
date as we travel in large, motorized
canoes to villages and towns along the
Rio Napo. Students will continue to work
with faculty assistance on individual
directed research projects. Previous pro-
jects have examined medical uses of tra-
ditional crops, economic potential of novel
species, management of agricultural
fields, and the uses of plants in home
construction,

The verdant greens of the rainforest
are fostered by drenching rains—in this
area up to 6 meters annually. Days are
often clear and warm while nights, when
most of the rain falls, can be cool. Our
base camp at Jatun Sacha will provide
simple but adequate accommodations com-
plete with a spectacular view of the snow-
capped Andes rising in the distance.

"My interests and my goals were not
matched to my financial situation and |
feit i might never be able to afford such
a course. The fact that | might never
get a chance scared me alittle. I made
sure | kept in touch with the School,
and with their help, | was able to
participate.”

Dave Sternper, Minngapolis, MN
Urtiversity ¢f Minnesoia

The School
for Field Studies
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Summer Course-Landscape Ecology-ROCKY MOUNTAINS ’C PLANT
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The remote San Juan mountains
represent one of America’s most outstand-
ing natural areas. Here, where snow-
capped mountain peaks jut skyward from
green-forested valleys, elk, mule deer and
the solitary black bear roam at will. This
area forms one of thelast intact fortresses
of vast wildlife diversity. Planned land-
use changes throughout the southern
Rockies are leading to concern that com-
peting interests will result in a rapid loss
of wildlife habitat in the San Juans. In
order to protect the diversity of species
that naturally oceur in threatened prim-
ary wildlife areas, biologists and rescurce
management, officials must know where,
how large, and how “natural” key areas
should be to sustain wildlife diversity and
abundance.

We will document the vegetation fype
and topography of habitats for large
mammal species such as highorn sheep,
mule deer, elk, and bison. We will xecord
the presence of these animals and attempt
to determine if habitats in which the
animals do not cccur could support intro-
duced populations. Special efforts will be
made to 1dentify unique or critical envir-
onments (old growth forest, undisturbed
riparian habitats, areas of high berry
productivity). Study areas will be selected
on the basis of factors such as current use,
proposed development or conservation
efforts, or indications of potential as wild-
life habitat {determined from aerial pho-
tographs and data from private and pub-
lic resource organizations). Our findings
will be of use in answering critical ques-
{ions such as how much development can
be interspersed with natural systems of a
region? How seriously will the current
system be impacted by proposed land-use
changes?

The San Juan Mountains lie to the
north and east of Mesa Verde National
Park and the Scuthern Ute Indian Reser-
vation, along the Colorado-New Mexico
border. They extend from sagebrush habi-
tat below 8,000 ft, to high peaks reaching
over 14,000 ft. Following cur arrival, we
will familiarize ourselves with the San
Juan area through maps and aerial pho-
tos and move on to establish our first base
camp. We will survey several areas on the
Western slope and Front Range to deter-
mine types and distribution patterns of
selected wildlife and then carry out sys-
tematic transects to map the vegetation
associated with the presence of identified

The World
Is Your Classroom

species. We will note the features of great-
est importance in those areas associated
with particular distributions of large
mammal species.

We will also travel to the spectacular
San Luis Valley and the grasslands east
of Chama and the San Antonio Peak in
New Mexico. Comparing several study
areas will add to our knowledge of the
critical features of large mammal habi-
tats and the relationship between the
area of a particular ecosystem and type
and diversity of species it will support.

Students will carry out directed re-
search projects based on their own inter-
ests and observations. There are many
important questions to be addressed, such
as how switable are landscape units for
endangered species such as grizzly bear,
wolverine, lynx and black-footed ferret?
What is the potential for restoring free-
roaming bison to the area? How do var-
ious species differ in their habitat area
requirements? Do public land-use values
threaten the pristine gqualities of this
region? Our research results will be pre-
sented to the U.S. Forest and U.S. Fish
and Wildlife Services in order to build
support for preservation of this vital area.

Faculty lectures will address the vege-
tation and habitat types of the southern
Rockies, the natural history and ecology
of native species, conservation biology
and theories of biogeography. Training
in the use of landscape mapping systems
and aerial photo interpretation will be
provided. At the end of each day, as we
relax around a glowing campfire, we will
informally consider topics that may range
from cultural differences in land ethics, to

1 ECOSYSTEM

ECOLOGY
Summer Course

Landscape Ecology:
Designing Parks
for Preservation

Site: Colorado and New Mexico
ROCKIES

Purpose: o determine the quality and
groe of ecological land umiis meedid
to preserve species diversity and con-
serve populations of bighorn sheep,
American elk, mule deer, black bear,
and other large mammals in the
Rocky Mountains; to initiate the
development of a biological preserve
gystem for Colorado to support and
protect the state’s wildlife.

Departare Point:
Denver, Colorado

Conrse Levels & Dates:
Advanced: June 18-July 17
Intro: July 24-Aungust 22

our personal views about conservation
and wildlife protection.

Weather conditions will range drama-
tieally from mid-day heat to night-time
cold. While it will be generally warm and
dry at lower elevaliong, we can expect
afternoon thundershowers, particularly
along the higher mountain slopes. Our
base camps will be comprised of durable
light-weight tents and cutdoor equipment,
facilitating our ability to create secon-
dary camps as needed. We will prepare
our food over campfires, and share canp
chores.

“i thank SFS and my scholarship donors for a very special opportunity. We did a fof but Thine's 26
more to do. il be out there in the middie of the fight, because. thanks to SFS, I've decided whal [ vl
to devote my life tof"
Michelle Boucher, Brockton, MA—Smith College
{Photo: Karen Josephson)
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Summer Course—Tropical Cloud Forest Ecology—COSTA RICA
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ECOSYSTEM
ECOLO0G
Summer Course

Tropical Cloud
Forest Ecology

Site: Monteverde, COSTA RICA
Purpose: to document the diversity of
plants and inkpecis in mature and regen-
erating clood forest; 1o explore the inter-
petinns bebween plants and aninsaks that
genirnte bisdiversity; and to examing
rural cultural and sconomic factors thal
lead to deforestation or forest con-
servation.
Departure Point:

San Jose, Costa Rica
Course Levels & Dates:

Intro: June 18-~July 17

Advanced: July 24-August 22

The World Conservation Strategy
callsrainforests the “most exuberant cele-
bration of genetic diversity on Earth.” Of
the estimated 4 to 5 million species of
plants and 16 to 30 million species of
insects on earth, the largest majority
exist only in rainforests, and only a small
fraction of these have been described.
The tropics and subiropics contain only
7% ofthe earth’s land surface but possess
50-80% of all living species. Just as scien-
tists are beginning to unveil their secrets,
rainforests are being destroyed at a rate
of 25-50 acres a minute.

Before it was settled, virtually all of
Costa Rica was covered by forest. Today,
that area has been reduced fo less than
35%. Each day, as yet unidentified plant
and animal species are lost forever. Little
is known about the process of forest
regeneration. What happens to the bio-
logical integrity of a tropical forest when
its area is significantly reduced? How is
regeneration of plant diversity affected
by size of disturbance and distance from
mature forest? To what extent does resto-
ration of animal diversity depend on re-
generation of plant diversity? How does
reduction of diversity in disturbed areas
affect interactions between animals in
regenerating patches? We will begin to
answer these questions by documenting
abundances of key species of plants and
animals found in primary forests as well
as In secondary growth areas,

Monteverde, our base, is located in
northwestern Costa Rica. Just above
Monteverde the crest of the continental
divide is covered with cool wet cloud
forest. To the east verdant wet forests
extend down to the Atlantic lowlands; to
the west drier seasonal forests cover the
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slopes of the Pacific side. With this uni-
que combination of wet and dry forest,
Monteverde supports an exceptionally
high diversity of plants, mammals, birds
and insects. We will stody this diversity
in the Monteverde Cloud Forest Reserve,
a private preaerve that attracts many
biologists. Costa Rican neutrality, lack of
an army, and commifment to conserva-
tion make it a favored location: for long-
term tropical scientific research.

“It was as if someone yanked me ou! of my
dolthouse existence, gave me a four of the uni-
verse and returned me, lightened and anlight-
ened, to an under-sized living room couch. |

steppid-owl af miy &
came DacE Ing i
new Bar with |
Alexandar Edms
Schoo!

{(Photo: Don Hazlett)

Four @ mpnnhy @mg! wefeon |
preal, Bl / fowndg @

™ fo groaw in, "
{5 Broakiyn, NY—5L Ann's

Deep in the cloud forest, we will make
forays into mountainous terrain, map-
ping regions deforested at different times.
Using surveying tools, we will transect
forest stands of increasing age since dis-
turbance. Qur research will focus on a
fundamental aspect of biodiversity: inter-
actions between forest plants and the

animals that eat, pollinate and disperse
themn. We will first assess species compo-
sition, species richness and relative dom-
inance of trees in regenerating and ma-
ture forest areas. We will then measure
diversities of Insects in these areas. In-
sects are critical to the maintenance of
plant diversity due to their critical role in
pollination. They are thus useful indica-
tors of community integration. Ongoing
projects will examine pollination of flow-
ers and bird dispersal of seeds in the con-
text of forest regeneration, as well as the
dispersal behavior of an insect pest of
pastures that, by reducing forage quality,
15 responsible for the clearing of forestsin
this area. Our research findings will be
useful to Costa Rica’s natural resource
management and conservation efforts.

Lectures will focus on the nabure and
conservation of tropical biclogical diver-
sity. Faculty will discuss species interac-
tions, community and ecosystem dynam-
ics, nutrient cycles and energy flow, succes-
gion, and plant and animal identification,
Also emphasized will be causes of habitat
destruction, economics of reforestation,
and principles of natural resource man-
agement. Integral to the program is a ser-
ies of classes that examine land use by
Central American inhabitants, including
historical, political and social roles. Dur-
ing these classes we will visitlocal fincas
and interview Ticos {as Costa Ricans call
themselves).

Faculty-directed student research pro-
jects may inclode topies such as & com-
parison of epiphyte loads in forest and
pasture trees, seed dispersal by birds in
regenerating areas, or pollination biol-
ogy of a flower species.

We will work in a remarkable range of
ecosystems: one of the most luxuriant
cloud forests in the New World tropics,
remote premontane moist forests, and low-
land deciduous forests. Tall trees dripping
with epiphytes and a huge array of animal
life—including howler monkeys, sloths,
toucans, and spectacular butterflies—
create an unforgettable tropical world.
Temperatures at these locations vary from
cool and wet at higher elevations to hot
and muggy at lower elevations. Rain
showers are short but frequent.

The School
for Field Studies




Summer Course-‘‘Acid Rain

A divondack State Park’s six miltion
acres are characterized by rolling moun-
tains, expansive forests and some 4,000
secluded lakes. The area also offers one of
the world’s most striking illustrations of
theimpacts of acid deposition. Many spe-
cies of fish have disappeared from lakes
and streams that appear far removed
from the effects of people, pollution, and
other external pressures. Much of the
blame for this environmental catastrophe
has been placed on the phenomenon
called acid rain, caused by acidic air-
borne pollutants from America’s indus-
trial heartlands.

Qur results from seven years of study
here suggest that not only is acid deposi-
tion exceptionally toxic to fish, but in
lakes devoid of fish, insects become the
top predator. Our current research focuses
on the role of predatory insects in food
chains as they take over the niche left
vacant by the demise of fish populations.
How do populations of zooplankton re-
spond to acidity and to predation? What
18 the importance of naturally occurring
acids relative to the deposition of acidic
pollutanis? Are the changing patterns
previously identified continuing?

Our base of operation is The Cran-
berry Lake Biological Station in the west-
ern Adirondacks, on Cranberry Lake.
From here we plan two extensive expedi-
tions among the most isolated upper
lakes. Our first expedition will take us
through dense birch, beech and maple
forests to the Five Ponds Wilderness Area
south of Cranberry Lake. Here,in a class-
room defined only by mountains and a
huge sky, we will study how water reacts
with the rocks and soils over which it
flows and how these reactions affect the
acid level of the water and the organisms
it contains. We will collect water samples
from pre-determined locations, as well as
a vartety of representative invertebrate
species to better understand watershed
dynamics and hydrology.

On our second expedition, we will
canoethrough a system of sparkling lakes
and streams north of Stillwater Reser-
voir. Each day we will hike through pine-
scented woods to different lakes from our
base on the shores of Salmon Lake. Using
small boats, snorkeling gear, and special-
ized nets, we will collect large predatory
insects, zooplankton, and plant and water
samples, in addition to measuring water
clarity, depth and temperature. Analysis
of our samples will allow us to determine
the pH and buffering capacity of the
water.

The World
Is Your Classroom

»_ADIRONDACK MOUNTAINS £ . o9
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Faculty will infroduce theories of
limnology, water chemistry, and basic
principles of ecology, physiological adap-
tations to acid-siress, impacts on forest
ecosystems, mineral weathering of igne-
ous rock, and management implications
of liming and other forms of control tech-
nology. Basic laboratory and field tech-
nigues such as stream-flow measurement,
titrations, determination of acid neutral-
izing capacity, and collection and identi-
fication of major plankton, plant, and
macro-invertebrate species will be dem-
onstrated. Individual directed research
topics may range from the characteriza.
tion of the zooplankton communities, to
the determination of feeding preferences
of invertebrate predators, or the descrip-
tion of daily migration of invertebratesin
the water column.

Our long term data will allow us to
determine how variations in aquatic
chemistry affect distribution and adapta-
tions of fresh-water organisms, and how
new food chains develop in acidic lakes.
Our final report will be submitted to the
Department of Environmental Conserva-
tion and may influence future decisions
concerning these watersheds.

— i AND

ECOSYSTEM
Summer Course \chff:’j
“Acid Rain”:
Changing Aquatic
Ecosystems

Site: Adirondack Mountains, NY

Purpose: to stiedy bislogical effects of
almespheric pollutants (acid rain}
on sepgitive Adirondeck lakes and
streams; o determine how the com-
munities of these altered systems
function, so future effects of acidif:
cation or neuiralization can be
predicted.

Departure Point:
Syracuse, NY

Course Levels & Dates:
Advanced: June 18-Julyl?
Intro: July 24-August 22

This is & wilderness experience, in-
volving challenging hiking and canoe-
ing. Weatherin the Adirondacksis notoriowsly
variahle: while most days will be plea-
santly warm, the evenings and nights
will be chilly and the rain unpredictable.
The rigor of our somewhat primitive
campsites, however, will be offset by quite
comfortable conditions at The Cranberry
Lake Biological Station.

“Rather than being an abstraction, science became somsthing concrete. After a lecture on alumi-
num i could sea frothy bubbles of aluminum in the lakes on a stormy day. | was able to touch, see and
experience what | was fearning so everything fit together.”

Kristin Steinmetz, Trenton, NJ—Haverford College

{Photo: William McComas)
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Summer Course—Sea Turtle Survival-GREECE

£

\? Summer Course
nflicts in Ecologi-

cal Management:
Sea Turtle Survival

Site: Zakinthos, lonian [slands,
GREECE -
Purpose: to investignie nesting beaches
wsed by boggerhend tartles (Corelia
caretialon Zakinthos [glnnd in order
to recommend munngemient policies
these beaches that will protect
thigendangered species; to docurnent
- the flora and fauna of an area cur-
rently proposed for a Nature Park
and to contribute to the development
of a management plan for the Park,
Departure Point: Zakinthos
Island, Greece
Course Levels & Dates:
Advanced: June 18-July 17
Intro: July 24-August 22

In 1977, researchers discovered one
of the most important nesting sites in the
Mediterranean for the endangered logger-
head sea turtle. It is estimated that over
25% of female loggerheads lay their eges
in nests on the beaches that line the south-
east coast of the island of Zakinthos. In
the years since this discovery, an interna-
tional airport has been built on theisland,
which has also become a popular tourist
destination. While efforts by the Sea Turtle
Protection Society and the Department of
the Environment have led to laws which
protect the nesting beaches, these regula-
tions are unpopular and are often relue.
tantly enforced.

The Department of the Environment
has recently proposed to turn the penin-
sula where the nesting beaches arelocated
into a Nature Park to protect the area’s
wildlife and to manage tourist use of the
area. These plans have led {o the realiza-
tion that little is kmown about the flora
and fauna of the area, and the vulnerabil-
ity or potential for development and tour-
ist use. This summer, SFS students will
begin an investigation of the flora and
fauna of the island and theissues faced by
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resource managers in park planning.
Questions we will address include what
are the problems currently faced by the
flora and fauna of the area? What is the
potential for benign tourism under the
auspices of a nature park? What critical
areas are in need of protection? What are
the conservation implications of produc-
ing a management plan for the area?

Qur first objective will be to survey the
habitat behind the beaches. We will docu-
ment the area’s recovery from a forest fire
last summer which resuited in eroding
topsoil covering the usually sandy
beaches. After laying transects in burned
and intact areas, we will record vegeta-
tion, census the fauna including species of
lizards and tortoises, many of which are
endemic to the Jonian islands, and spot
count for birds.

We will also investigate the condition
of the marine flora and fauna on the
coasts of the peninsula. In addition to
recording densities of sea urchins and
barnacles, we will use snorkeling to ob-
serve the daytime behavior of the adult
turtles that gather in the bay waiting to
come ashore to lay their eggs in darkness.
By recording their movements we can try
1o ascertain if they are impacted by turtle
spotting tour boats in the bay. Increasing
numbers of lights on the beach at night
frighten turtles preventing them from
coming ashore or nesting successfully.
Hatchling turtles become disoriented by
lights, failing to find their way to the sea
and instead wandering the beaches until
they die. We will record the distribution of
tracks left by nesting and hatchling turtles
by patrolling the beach at dawn, then
compare the tracks to the distribution of

lights. We plan to experiment with differ-
ent types of ighting using selected wave-
lengths and screening procedures. Stu
dents will have the opportunity to spend
1-2 nights with Sea Turtle Protection
Society personnel as they observe and tag
nesting turtles.

Faculty lectures on Mediterannean
ecosystems, turtle biclegy and evolution,
behavior and genetics, general principles
of ecology, conservation and resource
management will be supplemented with
guest lectures by representatives from the
Sea Tuxtle Protection Society and the Head
of the Zakinthos Forest Service, Each stu-
dent will conduct a directed research pro-
ject designed to contribute to an integrated
management plan for the area. Potential
projects include studies of the density of
lizards and their activity patierns, com-
parisons of the density of birds between
habitats, and levels of species diversity in
areas with differing land uses.

Qur results will be presented to the
Ministry of the Environment and the Zak-
inthos prefecture for use in their efforts to
protect the area. Findings from our light-
ing experimenis will be of value to sea
turtle conservation efforts worldwide.

Our base will be a house in the small
town of Vassilikes, where we will have a
classroom, washing and cooking facili-
ties. We will sleep in tents under trees that
surround the building, and prepare our
own meals. Days will be hot and dry, and
we will often seek to cool off in the refresh-
ing waters of the nearby bay. The Greek
custom of resting between 2 and 4 p.m. is
one we will usually adopt to avoid working
during the midday heat.

If they survive the many perils and predalors lacing them as hatchiings, female turtles ana thoughi to

atways return to the beaches where IS Wl born to lay their eggs. Thus, habital profeciion is

essentiaf to this already endangered Species.

{Photo: L. Henson The School
for Field Studies
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Summer Course-Ecology of Bald Eagles-ALASKA

[
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Pnpulations of bald eagles have
been nearly eliminated throughout most
of the United States, as their habitats,
onee constituting some of the most spec-
tacular wilderness areas of the world,
have been decimated. In Southeast Ala-
gka, however, many thousands of bald
eagles remain. The SFS study site near
the Eagle River is in the midst of the
densest breeding population of bald eagles
in Morth America. Here, adults spend the
summer feeding on herring and spawn-
ing salmon while newly-fledged young
test their wings in the Alaskan summer
skies.

Qur research focuses on important
issues for bald eagle recovery plans in
other parts of the United States. Biolo-
gists need to understand the acological
characteristics of undisturbed eagle pop-
ulations in order to determine whether a
previously decimated population has re-
covered fully, Previous SFS courses have
pravided the U.5. Forest and Fish and
Wildlife Services with important data on
the vegetation associated with preferred
nesting and perch trees. This summer,
gtudent: will continue to characterze
nesting and perch trees utilized by bald
eagles, and will investigate habitat char-
acteristics between the U.S. Forest Servi-
ce’s 100 m radius buffer zone around eagle
nests versus a proposed 0.5 km use area.
Ourstudy area, located approximately 40
miles north of Juneay, is relatively undis-
turbed, and will serve as a control for data
collected in the more disturbed areas
nearer to Juneau.

Sea kayaks will serve as our primary
means of transportation. In the distance,
white peaked mountains rise above end-
less stands of comiferous forest, while
Alaskan wildlife ranges freely through
the woods and waters we will call home
for a month. Black bears, deer, porcupine
and field mice abound in the forest, while
the near-shore waters are home for hump-
back whales.

The World
Is Your Classroom

After establishing our base campand
becoming familiar with the study area,
we will review safety meagures and prac
tice using compasses and topographic
maps. Our field research will begin with
kayak trips along the shore as we acquire
the difficult skill of gpotting eagle nests.
Tracking tagged eagles with the aid of
radiotelemetry equipment will help us to
delineate areas used by bald eagles. When
nests are located, we will use spotting
scopes and binocalars to observe the oceu-
pants without disturbing them. Our re-
search will help to determine the critical
area required to adequately protect bald
eagles and their nests.

In addition to the group research pro-
ject, students will undertake directed
gtudy independently or in small groups.
Past topics haveincluded observations of
bald eagle vocalizations, the study of
tidal effects on foraging behavior, tem-
poral differences in foraging activity and
perch-site preferences. Our resulis will be

resented to the U.5. Fish and Wildlife
Efnl'im, Forest Service and Alaska wild-
life management personnel.

ofus
{Photo: Penny Jeffers)

AbACGEMEMT
Summer Course

Ecology of
Bald Eagles

Site: Eagle River, ALASKA

Purpose: to study the ecology and
behavior of nesting and newly-
fledged bald engles (Halinectus (-
cocephalus) in Southeast Alaska; to
guantify foraging and reproductive
suceess: and to expand the ecalogical
database required for management
of eagles in Southeast Alaska and
for assessing the successful recovery
of populations elsewhere in the
Limited States.

Departure Point:
Juneau, Alaska

Course Levels & Dates:
Intro: June 18~July 17
Advanced: July 24-August 22

Faculty will introduce students to
Alaskan ecosystems, bird taxonomy, and
the natural history of the bald eagle.
Additional lectures on principles of ecol-
ogy, population dynamics, physiclogy,
statistical methods and resource manage-
ment will occur throughout the course.
Techniques of observation and data col-
lection will be demonstrated prior to
beginning field reseaxch.

Our campsite requires us to practice
minimum-impact camping. We will leave
little behind but our footprints. Meals will
be prepared under rustic camp conditions,
encouraging great leaps of creativity in
the preparation of culinary delights on
Coleman stoves and campfires. The
weather will be cool and often rainy. Wil-
derness and safety training will be an
important aspect of the course in prepar-
ing students for the remoteness of the site,
the presence of cold water, and the prox-
imity of black and brown bears.
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Summer Course—Harbor Seals—ALASKA

Summer Course
Harbor Seals:
Dynamics of a Popu-
lation in Crisis

Site: Prince William Sound,
ALASKA

Purpose: to assess the impacts of
humun disturhance, specifically the
1989 oil spill, on the disiribution,
abundance, behavior and ecology of
harbor seals (Phoca vituling) in
Prince William Sound through com-
parison with pre-spill data, eollected
by previous SFS teams; o docoment
potential changes in harbor seal
behavior as & result of increased boat
traffic and human presence arising
from extended clean-up efforts.

Departure Point:
Whiktier, Alnska

Course Levels & Dates:
Advaneed: June 18-July 17
Intro: July 24-August 22

Frorn 1985 through 1987, SFS teams
based amid the pristine and awesome
beauty of Prince William Sound, conducted
research on harbor seals o assist regula-
tory agencies in developing policies to pro-
tect seals from increasing commercial and
recreational boat traffic. Prince Willlam
Sound has long been known as home foa
large and varied marine mammal popula-
tion, as a vast and productive fishery, and
increasingly as a destination for tourists.
More specifically, Prince William Sound
provides critical haul-out areas where each
summer female harbor seals rest, give
birth and suckle their young.

On March 24, 1989, 10 million gallons
of erude oil were spilled into Prince Wil-
liam Scund, fouling 990 square miles of
coastline and leading to the death of thou-
sands of seals, sea otters, sea lions, and
marine birds. While the short-term impacts
of this massive disturbance have been
documented, long-term effects remain a
mystery. This summer, SFS will return to
Prince William Sound where we will docu-
ment seal behavior, distribution, abun-
dance and ecology for comparison with
similar pre-spill daia collected by SFS
teams in 1985, 1986, and 1687. The cppor-
tomty to have data from before and after
such a large disturbance is very unusual.
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The harbor seal is widely distributed
in temperate and arctic waters of the
Northern Hemtisphere and, while the spe-
cies isin little current danger of extinetion,
seals are subject to pressure by fishermen
and by disturbances to their breeding
areas. Our primary objectives will be to
identify changes at sites known to be
important to seals for hauling out and
reproduction. Have preferred haul-out sifes
changed and can this be attributed to the
spill? Is seal behavior changing toward
human presence and boat traffic? Have
changes in population and mother-pup
interactions occurred in areas previously
censused by SFS students?

The majority of Alaska’s glaciers,
mountains and forests remain undimin-
ishied by the events of Spring 1983, Our
teams will meet in Whitiier, on the north-
east side of the Kenai peninsula, then pro-
ceed to the Nassau Fiord where we will
establish our first basecamp. Ocean kay-
aks will serve as our primary research ve-
hicles fo enable us to travel between haul-
out sites and observe the marine animals
around us with minimum disturbance.
Seals haul-out on sandbars, exposed rocks
and glaciers, where they have access to
food and can readily see dangers approach-
ing. Thev are shy when onland, so we will
not be able to approach closer than 100
meters without disturbing them. In the
water, however, their confidence is sigmif-
icantly increased and we will frequently
encounter them at closerange to our boats.

In addition to boat-based surveys,
students will conduct land-based observa-
tions of hauled-out seals to identify the
daily patterns of hauling-out, vigilance to

disturbances, mother-pup interactions,
and seal reactions to disturbance. Faculty
lectures on the natural history of Prince
Wiliam Sound and the area’s marine
mammals; marine ecology, behavior, and
conservation biology will be supplemented
with informal discussions on the pract-
cal, ethical, and scientific consequences of
mcidents such as the oil spill. Students
will receive safety training and instruc-
tion in the use of sea kayaks.

Within the first week of the course,
students will select topics for their directed
research projects. Potential research fop-
ics include the effects of boat traffic on
hauled-out and swimming seals, impacts
of the spiil on mother-pup interactions,
and the effect of the spill on the location of
haul-out areas. At theend of the course we
will compile our data and compare them
with data previously collected by SFS
teams. Our findings will be shared with
the Alaska Department of Fish and Game,
the U.8. Fish and Wildlife Service, and the
U.8. Forest Service.

Some say that there is no beauty that
compares with that of Alaska on a sunny
day. The weather in Alaska varies dra-
matically and we can expect overcast, cold
and rain to be punctuated by days of spec-
tacular sunshine. Students should be in
very good physical condition as paddling
kayaks can be strenucus and challenging.
At times, we will go days without seeing
other people but will be compensated by
the spectacular wilderness panorama that
swrrounds us. We will camp in tents on
rocky beaches and practice low impact
camping af these restricted sites to minim-
ize any potential disturbance.

“Cnie thought ke coming back ta my mind, how many people would never see this part of the world,
feel the wander of i and sadiy, nat imderstand the importance of preserving it for all of us.”

Linda Thompaon, Cenis
{Photo: Darcy Winthur)

relila, MA—Greenfield Community College

The School
for Field Studies




Summer Course-Endangered Monkeys-MEXICO
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As the rate of human population
growth continues to accelerate through-
out the world, undisturbed natural hah-
tats of non-human species have become
increasingly rare. Destruetion of a natu-
ral habitat not only translates to the
potential extinction of a species but it
also impacts the opportunity for critical
research which may be used to maintain
the species, One solution to protecting a
population of endangered primates has
been to relocate them to a habitat similar
to their natural one, where they are pro-
tected and may be researched at close-
range.

In 1974, a small colony of stumptail
macaques, originally hailing from Asia,
was relocated to an island in Lake Cate-
maco, Veracruz State, Mexico. With the
help of the National Science Foundation,
aproject wasinitiated to more fully under-
stand this endangered species. Thisis the
sole study site in the world where it is
possible to find this species in a semi-
natural, free-ranging situation.

Continuing research begun by SFS
two years ago, students will document
how patterns of conrtship and mating are
related to the distribution and abundance
of resources. Animportant element of our
research will be to determine how to best
manage breeding colonies of endangered
non-human primates, Categorizing inter-
actions between individuals, we will doc-
ument whether the location chosen for
mating is related to cover density, dis-
tance from other group members or the
age of mating pairs. For example, does
visual and auditory isolation from the
group increase mating frequency of
younger group members? Can manipula-
tion of cover densily increase genetic
diversity by allowing different animals
to mate? Qur research will also provide
guidelines for zoos and wildlife parks so
they can minimize negative conseguen-
ces of captivity.

After meeting at the airport in Vera-
cruz, we will travel south to Catemaco.
Our field campis located at Pipiapan, one
of the few remaining rainforests in Mex-
ico. We will live in a comfortable but very
basic tent camp in a grassy field at the
forest’s edge. The basecamp is a forty
minuie hike from the shore of the Jake.
Each day we will travel by boat to the
island to observe the macaques,

The World
Is Your Classroom

Atthestart of the course we will learn
to distinguish individual animals. Males
are much larger than females, so sexes
are quite distinct. Further, individual
stumptails are readily identified by their
variable skin and hair color. Unlike many
primates in the wild, the stumptails are
accustomed to observers and folerate
closer observation of their behavior than
1s nsually possible with other species.

Our daily schedule will be demand-
ing: Three teams of observers will con-
duct observations on the island throngh
the daylight hours, on a rotating basis.
Special attention will be given to the
composition of dawn and dusk sleeping
groups, requiring early morning observa-
tion shifts. Data will be entered on lap-top
computers, for later analysis at the base-
camp on mainframe statistical software.
When we are not on the island, our time
will be devoted to data analyses, topical
discussions, course readings, homework
assignments, and faculty and guest lec-
tures. Possible research projects may in-
vestigate patterns of affiliation between
adult males and females; maternal in-
vestment in offspring of different sexes;
individual dynamics among age groups;
patterns of aggression relative to resource
distribution.

"I don't know how to explain how magic that
poil an my SFS course was when ‘eco-
sysiem’=—ihe intricate networking—clicked. |

felt ke Helen Keller.”

Wendy Todaro, Seatile, WA—Swarthmore
College

|Photo: Kevin Crooks)
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Summer Course

Endangered
Monkeys:

Social Ecology of
Stumptail Macaques

Site: Lake Catemaco, Veracruz,
MEXICO

Purpose: to study the social ecology of
a emall, captive colony of endan-
gered stumptail macaques {Macaca
arctoides) maintained on an island;
to analyze how resource distribution
effects this primate's behavicr pat-
terns, including foraging, parenting,
aggression and courtship.

Departure Point:
Veracruz, Mexico

Course Levels & Dates:
Advanced: June 18-July 17
Advanced: July 24-August 22

Faculty lectures will provide a scien-
tific introduction to the study of primate
social behavior and ecology, and prin-
ciples of animal behavior and behavioral
ecology. In addition, we will examine the
role of management of wild animals in
captive and semi-natural conditions to
maintain species diversity, and the eco-
nomics of tropical deforestation and
conservation.

Qur tent camp has a latrine and a
covered kitchen/lecture area. A small
generator provides electricity for our
computers and lights. All group members
are expected to share chores in the kit-
chen and sleeping areas. We will attempt
tc minimize our impact on the area since
our host, the University of Veracruz,
anticipates using the area for future re-
lease of howler and spider monkeys. Once
a week, we will make the thirty minute
trip to Catemaco, a small town where life
revolves around the central square and
market, for supplhies.

QOur research will take place during
the height of the rainy season when as
much as 16 inches of rain may fall each
month. Temperatures stay mostly in the
80%s but may reach 94°F on exceptional
days.

SFS gratefully acknowledges the National
Secience Foundation for thair spensorship of
this course as part of the Research Experience
for Undergraduates Program 1988, 1989,
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Summer Course—Honeyguides and Humans—KENYA

-
Summer Course
Study in Symbiosis:

Honeyguides and
Humans

Site; Sololo, KENYA

Purpose: to gtudy the Greater Honey-
guide (Trdivator indicador), ils sym-
biotic relationship with humans,
changis occdrring in Ha nateral
hahifat and the long-term implica-
tions for ita survival in Kenya; fo
investigate cultural and economic
ficiors affecting human populatians
which have an impact on the Honey-
guide and its survival.

Departure Point:
Nairobi, Kenva

Course Levels & Dates:
Intro: June 18-~July 17
Advanced: July 24-August 22

The world is shrinking—not in size
but in terms of cultural diversity. Cultural
erosion is an ongoeing worldwide pheno-
mena, andin Kenya, a developing country
with one of the world’s fastest growing
populaticns, cultural changes are taking
place at a phenomenal pace. One casvalty
of these changes may be the unique rela-
tionship that has evolved between
humans and one species of bird, the
Greater Honeyguide. The Honeyguide has
evolved a remarkable behavior of guiding
man to wild bee colonies so that the bird
can acquire beeswax. It is the only known
bird in the world to evelve such a mutually
beneficial cooperation with humans.

In many regions of Kenya, the use of
honey as a sweetener or medicine has dim-
mnished, and the brewing of alcohol from
honey and other substances is now illegal.
Traditional hunter/gatherer communities
are finding other ways to acquire food now
that the hunting of wild animals isillegal.
In some areas, especially near urban cen-
ters, honeyguides have already lost their
interest In (or ability to} respond to
humans.

For the first time this summer, SFS
students will have the opportunity to travel
to rural Kenya, where honeyguides still
guide, to study this unique and imperiled
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relationship. How have economic and
social developmentimpacted the relation-
ship between humans and honeyguides?
What are the consequences for birds whose
heneficial cooperation with humans 1s
faced with a breakdown in inter-specific
communication? If honeyguides require
beeswax for survival, how to they obtain it
in this new situation?

We will meet in Nairobi and proceed to
our first study site in Marsabit, a small
agricultural town on the edge of a mon-
tane forest. This forest and the surround-
ing reserve are home to a vast array of
wildlife including giraffe, elephants, and
zebras. Here, we will visit the forest with
local honey hunters who are not aided by
honeyguides, and will also speak with
hunters from the edge of the forest who are
assisted by honeyguides. We will study
patterns of land use in this area recently
settled by formerly normadic peoples and
determine the levels of knowledge, among
peoples of all ages, about the honeyguide.
We will use our findings on population
densities, sex ratios, breeding records and
feeding, social and guiding behaviors for
comparison with results from our primary
study area, Sololo.

Sololo, one of the few remaining areas
with full-scale cooperative hunting be-
tween honey hunters and honeyguides, is
located in the northern arid region of
Kenva. Here, professional honey hunters
roam the acacia bushes searching for the
wild honey still used by the nomadic
Boran people who inhabit the area. The 18
species of the Honeyguide family are
thought to be the enly entirely brood para-
sitic (laying their eggsin the nests of other
birds and leaving their care to “foster par-
ents”) family of birds in the world, We will
therefore monitor breeding activities at
nests of potential hosts for evidence of
brood parasitism, for attempts of female
honeyguides to deposit eggs, and for inter-
actions between the honeyguide and poten-
tial foster parents. We will atterapt to
design experiments using the nestlings to
determine whether the behavior is innate
or learned. Students will have an oppor-
tunity to search for, locate and follow
honeyguides on their own as well as with
professional honevhunters.

Faculty lectures will address the phy-
siography and climates of East Africa,
theories of evolution, the ecology, physiol-
ogy and behavior of birds, territorial be-
havior, animal communication, and sym-
biosis. We will specifically discuss the
taxonomy and bebavior of the honey-
guide as well as aspects of human activi-
ties and social and economic pressures
which promote the existence or disappear-
ance of man-honeyguide relationships.
Students will conduct a directed research
project which may address such questions
as do honeyguides lead other animals
such as the Honey badger to bee colonies?
How and when do young honeyguides
become involved in guiding and wax eat-
mg? Our results will be shared with par-
iies ai the Museums of Kenya and the
Wildlife Clubs of Kenya.

Our basecamp will consist of tents
erected outside the town of Sololo at the
foot of Borolle Mountain. We will have
access fo a dining/library/lecture hall, a
latrine, and water for drinking and show-
ers. Daytime temperatures will be very
warm and dry, nights relatively cool.
Expect to rise early to get in as much field
work as possible before we take respite
from the midday heat. We may return to
the field iate in the afternoon and conclude
the day with a soccer or volleyball game at
the local schoolyard.

The School
for Field Studies




Summer Course-Humpback Whale Ecology-NORTH ATLANTIC

Each summer, hundreds of hump-
back whales return from breeding
grounds in the Caribbean to the food-rich
banks of the Gulf of Maine. In a brief
three to four month period, they must
build up a thick coat of blubber to carry
them through a peried of fasting during
their long migration to winter breeding
and calving grounds in the Caribbean.

The factors which determine the dis-
tribution and movement patterns of hump.
back whales on the summer feeding
grounds have never been clearly under-
stood. As their numbers increase, there
have been concerns ahout disturbances
associated with whalewatching vessels,
the potential impact of increased com-
mercial fishing, and the effects of oil
exploration. Three years ago, humpbacks
all but abandoned the once heavily-used
Stellwagen Bank in the northern Gulf of
Maine, SFS surveys supported specula-
tions that they were using an area south-
west of Cape Cod more heavily. In 1889,
the whales returned to Stellwagen Bank.
Recently, major oil companies have app-
lied for permits fo conduct exploration
activity in this important area.

SFS studies of humpback whales over
the last six years have tracked changesin
distribution threughout the Gulf of Maine,
added to an engoing catalogue of indivi-
dually-identified whales, and documented
behaviors associated with feeding epi-
sodes. Further effort is needed to deter-
mine the habitat requirements and use
patterns of humpbacks, to help clarify the
degree of recovery of this species, and the
implications of recovery for future man-

agement policies. Our research activities
will focus on questions such as how are
humpbacks distributed relative to food
supplies? To what extent are whales able
to communicate food availability to other
members of their species? How closely are
whale distribution patterns associated
with movements of sand lance? What
impacts are boats having on whale
hehavior?

Our first week will be spent on a small
island off the Massachusetts coast, pre-
paring for our time at sea. We will have
much to learn about boai safety, data col-
lection, and team-work and will cover as
much of the lecture materials as feasible
to enable us to spend every available
moment at sea watching our spectacular
and unpredictable subject of study—the
humpback whale.

Much of the next three weeks will be
spent aboard a sailing schooner where we
will divide into four watches that will
rotate throughout the day and night. Our
research day begins at sunrise. Once we
sight whales, we will record their loca-
tion, number, general activity, direction
of movement, as well as general sea and
weather conditions. Research activities
will include censusing of humpbacks and
other species of great whales along pre-
determined ship transects, measuring
ocean characteristics in areas differing in
whale density, and photo-identification
of individual humpback whales. We will
document behaviors, particularly with
respect to social interactions among coor-
dinated groups of feeding whales. When
possible, we will use underwater record-

“All of a sudden a whale would change direction and come lowards us and follow us ... then it would
raise itself out of the waler just to look at you. And you're trying to say wow and take dala at the same
time ... Beth Grietf, Beaver Dams, NY—Mt Holyoke College (Photo: Ben Baxter)

The World
Is Your Classroom

Summer Course \Tj:'
Humpback Whale
Ecology

Site: NORTH ATLANTIC OCEAN

Purpose: to understand how distribu-
tion and density of endangered hump-
back whales {Megaptera noveean-
glige) arerelated to the ocenrrence of
figh slecks; to contribute o ongoing
giudies of the densty and distriba.
tion of large whale species; to further
documeni the life hustory, reproduc:
tive success and association patterns
of identified whales in the Gulf of
Maine.

Departure Point:
Roston, MA

Course Levels & Dates:
Advanced: June 18-July 17
Intro: July 24-Angust 22

ing equipment to document sounds made
during various activities. We wall also
note the type and occurrence of boat
activity during our observation periods.

Faculty will address the anatomy
and physiology of whales and dolphins,
the life cycle of the humpback whale,
marine food webs and humpback feeding
patterns, and techniques for studying
and identifying cetaceans. Student dir-
ected research projects may focus on long-
term associations among individually
identified whales, documenting differen-
ces in behavior among calves, sub-adults
and adults of different size and sex.

The final days of the course will find
us back on the mainland processing data
and preparing our reports and papers.
Our results will be sent to the National
Marine Fisheries Service, while our fluke
photographs will be sent to a central rep-
ository of identified whales at the Center
for Coastal Studies in Provincetown. Data
on sightings of other species of large
whales will be sent to an ongoing moni-
toring project centered af the University
of Rhode Island.

Life aboard the schooner will be close
at times; efficient use of space is an
important element of a ship's sailing
capability. We will share watch rotations
and clean-up chores, A willingness tobea
eo-operative team member is especially
important on a gailing ship; things go
smoothly anly if everyone does his or her
share,
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s Summer Course—Dolphin Biology and Behavior-NORTH CAROLINA |
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ﬂw Summer Course
Biology and
Behavior of
Bottlenose Dolphins

Site: Beaufort, NORTH
CAROLINA

Pu ¢ b0 docamint through obser-
m and phm:m-id-emiﬁgﬁnn rjxra
aocan] ecologe, movement patierns,
and vampogition of bottlenose
dolphing {Tursiops francafus) in the
eatmarine and oo waters arcund
Bezufort, NC: to collect populntzon
data to understand how dalphing are
ﬁt‘?m ing o the catastrophic die-
off of 1987: to expand upon an exist:
ing cata tIFE' entified dorsal F:.E
JREle e

Departure Point:
MNew Bern, North Carolina

Course Levels & Dates:

Intro: June 18-July 17

Advanced: July 24-August 22

“I learned withaut even tiying just because i
was there all the time, and it was so inferasting.
We had an anatomy lecture that could have
been dry as anything, but instead, Stu took us
out to see a doiphin that had washed ashore
and we could see how everything connected
together.”

Deonna Lazendor!, Schenectady, NY—Union
College

{Photo: Erie Taniuchi)
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In the late summer-fall of 1987, un-
precedented numbers of dolphins began
washing up dead along the beaches that
fringe the eastern United States. While
the cause of this die-off remains unknown,
a red tide and/or marine pollution are
thought to be at least partially respon-
sible. It is clear that the die-off has now
ended and our challenge is to see if, and
how, the population will recover. Re-
search conducted by SFS teams last year
mdicates that the calfing rate has more
than doubled over previous years. This
may represent a healthy response to the
die-off. Surprisingly, the number of dol-
phins encountered in the estuary during
survey transects hasnof changed signifi-
cantly. Fishermen have reported seeing
fewer dolphins further offshore than in
previous years, so perhaps more animals
havemoved inshore in order to reproduce
and rear their young.

Previous SFS research has identified
preferred habitats for specific dolphin
activities such as feeding, travelling and
socializing. We have tracked the move.
ment of pods for long periods over many
miles to try to undersiand their energy
budgets and movement patterns. The
Beaufort area is becoming increasingly
subject te the pressures of tourism, devel-
opment, and a nearby expanding ship-
ping port. In addition, the waters sur-
rounding Beaufort support a large com-
mercial fishing indusiry. Our research
will provide important baseline data to
help environmental managers under-
stand how development and specific
human activities affect aspects of dol
phin biclogy, behavior, movement pat-
terns, and residence times. Our results
will be made available to the National
Marine Fisheries Service, Duke Univer-
sity Manne Lab, the North Carolina State
Aquarium, and a number of local agen-
cies who have expressed interest in our
work.

Individual dolphins are identified by
the naturally occurring scars and notches
on their dorsal fins. We will use dorsal fin
photography to verify resights of indi-
vidual dolphins. This process, called
photo-identification, is also used on the
flukes of humpback whales, the dorsal
fins and saddles of killer whales, and on
many other cetacean species. We will
continue to photograph the animals to
understand short term movements and
social affiliations, and long term resi-
dence times. Additional data will be col-
lected on environmental parameters (femp-

erature, water depth, salinity, tidal state,
etc.), the presence of other species (fish
and birds}, and the presence of and reac-
tions to human activities such as fishing,
boat traffic and development.

All of our field data collection will he
made from small boats and land ohserva.
fion posts. Weather permitting, we will
spend 6-8 hours in the field daily. Each
time groups of dolphins are approached,
team members will begin pre-assigned
tasks of photographing dorsal fins, re-
cording data on behavior, location and
habitat characteristics. Notes on group
composition and social activities will be
made. We will use hydrophones to record
changes in echolocation elicks and whis-
tles associated with observed behaviors.
Shore-spotting teams will use binoculars
and spotting scopes to moniter activity in
pre-determined areas.

Lectures will cover marine mammal
taxonomy and evolution, cetacean anat-
omy and physiology, sensory and com-
munication systems, whaling, and ceta-
cean environmental issues, Material on
quantitative analysis, cetacean research
techniques and general principles of
ethology will also be presented. Each
team member will carry out anindividual
project that may address questions on
pod composition and size, calf percen-
tage, daily movement patterns, percen-
tage of identifiable animals in pods, and
variations in acoustic patterns. As time
and opportunity permit, we may visit
nearby marine labs, aquaria, and govern-
ment agencies.

We will live in a house or tents by the
water in Beaufort. The weather here is
hot, humid and breezy. We will prepare
otr own meals and share in housekeep-
ing chores, highlighting our evenings
with occasional barbeques on the beach.

“I've gone from a raving envirgnmen-
talist to a raving environmentalist who
can present anissue clearly, factually,
calmiy, and with a sense of direction
for correcting or solving a problem. I'm
more able to integrate the us and them
syndrome and move people toward
cooperation and problem solving.”

Annie Farris, Woody Creek, CO
University of Colerado

The School
for Field Studies




Processes, Requirements, Tuitions and Costs

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 pur unique educational cppor-
tunities. Individuals should exhibit en-
thusiasm, character, compassion, flex)-
bility and social concern. Also evident
should be a demonstrated promise to
henefit academically and secially from
this experience. The essay in which the
student defines his or her motivation for
participation is a strong determining fac-
tor in the admissions process.

Admission to all SFS courses is open
to eager, motivated students. A back-
ground In sclence is not reguired to be
partof an SFS experience. (See page 4 for
course levels). Participants are screened
by the Admissions Committee to insure
that you are choosing the right course for
the right reasons. If you are willing to
commit your emotional, intellectval and
physical energies to working toward a
better understanding of these crucial en-
vironmental issues, join us. We promise
you a learning experience tolast a lifetime.

Applicants for admission are required
to submit an SFS application form, a 300
word essay describing their reasons for
participating, a $30 application fee and
an SKES reference form. Applicants for
summer courses should have completed
at least their junior year in high school.
Applicants who have not entered college
must submit a transcript fo qualify for
college credit. Semester applicants should
be 18 vears of age, have completed at
least one college-level bioclogy or ecology
course and must submit an up-to-date
transcript.

For further information regarding ad-
mission, please call the SFS Admissions
Office at (5083 927-7711.

Acceptance

Applications for all programs are re-
viewed on a rolling admission basis, as
soon as all required information is re-
ceived. The Admissions Committee meets
on the 1st and 15th of every month.

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.

All aeceptances are contingent upon
medical approval. Course syllabi will be
sentto all accepted applicants, and course
faculty will call ell accepted students to
discuss their participation inthe program.

The World
Is Your Classroom

Academic Credit

All students receive academic credit
for their SFS course from Northeastern
University in Boston, Massachusetts. A
$100 non-refundable registration fee is
due 10 days after acceptance into the pro-
gram. Upon completion of your course
you may request an official transcript
from Northeastern University at any
time. Over 120 colleges and universities
accept or award credit for SFS courses.
Please consult your Registrar or the SFS
Admissions Office for further details.

Changes

SFS programs are obviously differ-
ent from fravel or adventure programs.
Each project is unique and often cannot
be implemented exactly as planned for a
variety of reasons. There are factors
which, although monitored closely, are
beyond our control. For example:
s Over half of our projects take place in
highly regulated and sensitive environ-
ments, usually requiring special permits,
such as in 8t. John, Kenya, and Mexico.
» Some projects depend on the goodwill
and generosity of individuals and insitu-
tions which lend support.
» Tenuous weather situations or natural
disasters or changes in political condi-
tions in another country may require last-
minute changes in sites or research plans.

Applicants are advised that these or
other variables may require changes be-
fore or during a course. Indeed, part ofthe
challenge is in adapting to changing
conditions and overcoming the obstacles
they may present. In other words, the
whales are not always where we want
them to be, so please be flexible.

Student Conduct

Participants are expected to conduct
themselves in a mature and responsible
manner. SFS reserves the right to require
any participant to withdraw from any
program at any timeifthe faculty deema
student’s conduct to be detrimental to or
incompatible with theinterests, harmony,
comfort, or welfare of the course—includ-
ing use of alcohol or drugs not authorized
by a medical dactor, or uncooperative or
disruptive behavior. Should such a deci-
sion be made, SFS will notify parents if
the student is under 21 years of age and
return the student to the point of depar-
ture of the course, at which time any and
allresponsibility on the part of The School
for Field Studies will cease.

Responsibility

Inorganizing and managing these courses,
The School for Field Studies (SFS}, its agents,
employees, 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 liable, financially or other-
wise, for non-performance or unsatisfactory
service; for injury to persons including death;
for loss of, or damage to property; for accident
or delay; and/or for expenses arising from
strikes, weather, quarantine, sickness, govern-
ment regulation, or from any act or omission of
s agents or employees, and/or airline, rail-
road, bus company, automobile rental agency,
hotel, or other supplier of service.

SFS reserves the right to refuse any appli-
cant admission te any program if he/she is
deemed unsuited for the project for any reason.
All courses, fees, and dates are tentative until
verified and confirmed in writing by The School
for Field Studies.

The School for Field Studies admits stu-
dents of any sex, religion, race, color, national
or ethnic origin to all the rights, privileges,
programs, and activities generally accorded or
made available to students of the School and
does not discriminate on the basis of sex, reli-
gion, race, color, national and ethnic origin in
the administration of its educational policies,
admissions policies, schelarship loan pro-
grams, and other School-adminstered pro-
grams. SES is an affirmative action, equal
opportunity institution.

“Arriving as an unknowing, closed-minded,
unsuspecting Long Island armchair travefler, |
experienced SFS with wide-gyes as an intense
new world offering rich opportunities for self-
chaliange in the cutstratched arms of instruc-
tors and students; | left with a greater self-
gstesm, world awareness, and very special
friands.”

Michelle Weideman, Melville, NY—Union
College

{Photo: Stephanie Clapes)
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Summer 1990 Courses (30 days)
Wildlife Management/Kenya ...

the total cost of participation:

Transportation and Travel Arrange-
ments: To ensure the best possible fares
as well as orderly arrival at the site, we
work with one travel agency fo handle
SFS travel. This agent wil} arrange your
travel from your area to the course, with
any special arrangements you wish. Spe-
cific details will be forwarded fo you upon
acceptance. You are responsible for pass-
port and visa fees.

Clothing and Equipmeni: SFS will pro-

Tuitions
{all programs have additional $100 Registration Fee)

SFS Fall 1990 and Spring 1991 Semester Programs - -« ccowaassns $8,050

Coral Reef Management/Virgin Islands .. ... .00 $2,220%
Tropical Fisheries/Virgin Islands «vvvvvvvvress A PO . $2,220*
Harbor Seals/Alaska. v o c oo v evvnnwssnsss i B e AR A . $1,980
Sustainahle Development-Zimbabwe .. 00 cceees s e R $2,490
Ethrobotany/Begador . oo sssvsnnnnnnsssssss o A R A $2,050
Landscape Ecobogy/Colorado . ... .covvviaanns T e SR $1,820
Trogical Cloud Forest Ecology/CostaRica « v cvvavenivavannncnrens $2,050
Acid Bain/Adirondacks . . s oo venenensssssssssnnnnnnnnanness 31,820
Ecology of Bald Eagles/Alaska . ..o vv i nvnns s PR g e $1,950
Conflicts in Management: Sea Turtle Survival/Greece ... vvanannnasss $1,980
Endangered Monkeys/Mexicn o oo scassaaacansinannaaanass $2,050
Honeyguides and Humana/ Kenya . . oo vvsvseasssnsnnnansansans $2,490
Humpback Whale Ecobogy/North Atlantic . . s s s ssssesnrasnsassnsas $2,470
Biology and Behavior of Bottlenose Dolphins/North Carolina wuasauvss $2,150
T'mpi.:al_ Deforestation Australin (Bweeks) . o « c o v asaennnnisssnans $2,890

*add $150 for SCUBA Certification fee if necessary.
1n addition to tuition charges, you should also consider the following to determine

require. Yoo will be responsible for per-
sonal gear including sleeping bags, back.
packs, clothing, and SCUBA gear (if appli-
cable). Chances are you already have most
of what you need, much of the rest youcan
probably borrow from friends.

Physical Examination and Medical In-
auwrance: You must have an SFS Medical
Release Form signed by a doctor. You will
not be allowed o join an SFS program with-
out proof of upto-date medical insurance

We are committed to making the
SFS experience accessible to everyone
who wighes to participate. Financial
aid, in the formof scholarships and/or
interest-free loans, is available to
qualified studenis based on need.

The School receives generous con-
tributions from foundations, corpora-
tions and individuals to make this
possible. In 1989, over 200 of our par-
ticipants received financial aid
totaling more than $200,000.

vide cooking equipment, tents and  coverage and a signed medical release.
all scientific and researnch equipment vou will
—_—
Financial Aid If you will need financial aid to

participate, we encourage you to re-
quest, 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 fo appiving
for SFS funding. For more informa-
tion on how you may qualify for assis-
tance, please call the Admissions
Office at {(508) 927-7771.
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Deposits, Tuition and Fees

Like other non-profit, tax exempt
educational institutions, SFS mests its
expenses with a combination of tuition
charges and income from grants and
donations. Tuition pays for instruction,
room and board, and ground transporta-
tion during the course. It also includes
group equipment, medical supplies,
scientific instruments and material. It
does not include transportation to and
from departure point.

A non-refundable deposit of $350
{$250 for financial aid candidates) for
January and month-long courses or $500
for semester programs is due no later
than 10 days following acceptance to
reserve your place. All students will be
registered for academic credit with North-
eastern University. The non-refundable
registration fee of $100 is due with yonr
deposit. {Deposits and registration fees
for financial aid candidates are non-re-
fundable 10 days following financial aid
offer.}

Full tuition is due sixty days prior to
coursedeparture, No student with an out.

‘'standing tuition balance will be allowed

to participate in the program.

The tuition fees listed in this catalogueare
based on estimates made a vear in advance of
departure and involve many variables—
currency rate, outside project support, envol-
Iment projections, etc.—all of which may
change. The tuition for each expedition is ten-
tative until confirmed in writing by SFS,

Refunds
Japuary and Summer courses:

Registration fees are non-refundable
and nondransferable.

If a student withdraws prior to 15
days before the start of the course, his/her
non-refundable deposit may be trans-
ferred within 12 months to another SFS
course. If a student withdraws 15 daysor
less before the start of the course, SFS
will retain 50% of the course tuition. No
refunds are made once the course has
begun.

Semester Programs:

Regisiration fees are non-refundable
and non-ransferable.

If a student withdraws more than 30
days prior to the start of the program,
SFS will retain 50% of the program tui-
tion; the deposit may be transferred to
another SFS program within a 12 month
period. If a student withdraws from a
program 30 days prior to program com-
mencement to 14 days after program
departure, SFS will retain 75% of the tui-
tion. Norefunds are made after the second

week of the program.
The School
for Field Studies
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Summer Course-Center for Wildlife Management Studies-KENYA

WALDILIFE e
ECOLOGY w

After meeting in Nairobi, we will
head 40 kilometers southeast through the
rolling savanna to our research site, Wild-
life Ranching and Research, Ltd., an
experimental game ranch. The ranch
spans 81 square kilometers of open savan-
na, offening habitats o an enormous
range of African wildlife, several species
of which we are likely to see on our initial
approach to our camp.

Arriving at the ranch, we will stow
our gear in bandas, the thatched huts
that will serve as our homes when we are
not conducting off-ranch research. We
will begin with discussions on the major
wildlife management objectives of the
ranch and learn about the cropping
methods used here.

Rising early each morning, we will
travel either by foot or in landrovers to
specific sites n the ranch to begin our
field survey. By careful observation we
will collect detailed population records for
wildebeest, gazelle, zebra, and giraffe. We
will also monitor food preference, the
ratio of males to females and pregnant
females. Though not subjects of our re-
search, we may see cheetahs, spotted
hyenas, aardvarks, and warthogs during
our days in the field, where the shade of
intermittent acacia trees is always a wel-
come sight.

Each Tuesday night, ranch person-
nel ride out to conduct their cropping
regime. Their return with fresh carcasses
provide us with a superb opportunity to
study anatomy and morphology first
hand. From stomach content analyses
compared to our assessment of local for-
age availahility, we can determine food
preferences, With these data, we will con.
duet a gurvey of forage plant distribution
and the water content of these plants.
Advanced course teams will also study
evolutionary relationships of the Athi
Plain hiota from a systematic approach.

An introduction to Bast African eco-
systems, general principles of ecology,
ungulaie taxonomy and identification,
and the principles of game ranching will
be provided by faculty and guest lectur-
ers. Faculty will also present advanced
lectures on wildlife parasitology, ungu-
late social systems, the role of parks in
wildlife conservation and the economics
of game and cattle ranching.

Actual field research, consisting of
group projects, begins early in the course.
Six to eight students work together build-
ing on previous SFS studies of plant/
herbivere interactions in general, and of
range ungulate response to rangeland
vegetation in particular. Directed projects
allow students to explore key tangents of
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Summer Course
Wildlife
Management

Site: Center for Wildlife
Management Studies, KENYA

Pu i i compare the population
;rnn]bm and water conservation

s 0f barge mammals le,

giraffe, wildebesst, and zebra) in
humnted populationg on & game crop
ping ranch with those of protected
populations in national parks; to
assess the long term implications of
game ranching as a wildhfe manage-
ment technique.

Departure Point: Nairobi, Kenya

Course Levels & Dates:
Advanced: June 18-July 17
Intro: July 24-August 22

wildlife behavior, forage plant popula-
tion dynamics and distributional ecology.

Research conducted by previous SFS
teams determined that species have dif-
ferent abilities to withstand drought and
may be affected differently by cropping in
wetter and dryer years.

Field trips outside the Ranch will
take us to some of the more spectacular
Kenyan parks. These may include Lake
Nakuru to study flamingo population
dynamics, Masal Mara Game Reserve to
observe the annual migration of over one
million wildebeest; Nairobi National Park
to compare our data on species popula-
tions with park data, or wemay chmb M.
Kenya's Teleki Valley to examine key
elevational gradients established by ex-
tremely unusual highland plant species.
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