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Dear Reader,

Thank veul for your interest in The School forr Field Siudies.

Right away, let me tell you that our courses are nol fiw:
everyone, Nor are they onlv for suudenty mq,lﬂnnx i mr.rmwmﬁf-
sciences or thuse who seek @ carder i thar area,

But if you want to learn abit (arid see) miove af the world. .
understand how vour owndecisions affect the environment. .. elhallenge
vourself, phsically and mentally..- moke a real difference i fucawe b
world manages its naiural resources... SFS may-beddval for von

In fact there may be no better way to achieve -.'m.'arﬁ".ra}a thirn

- .
to spend a semester or summer with SFS.
P ; You see, I began SFS 10 years ago with several of our
gl W Trusrees to do one thing: give bright, ralented students— i feiirer
L& s what their academic focus or career aspiraiios—a MRIGUE APpOTTeii
= . to study environmental problems firsthand, contribuie innsedicrely o
a.,.., :a_ L their solutions and ca¥ry a heightened awareness of emvironmential
- "’&' - issues to the world

e Today, there seems to be no lack of environmental tnterest.
.;_- r - People recycle. Governments are moving 1o limit some pollutants.

o v - “Green consumer” is the latest marketing buzzword.
- » Bt fundamental environmentul crises won't be solved just
E - . e — o because people recycle cans. Preserving ecosystems, balancing
"__ o= development and conservation, finding ways 1o manage and maintain
-t . wildlife and marine resources— these problems have been growing
ol Y for years. Finding the answers will require time, commitment, and a

= - thorough understanding of these very complex issues.
s ; SFS offers you a way to take the time, make the commitment,
S and gain an understanding of the issues. In return, you will be richly

rewarded. You' Hworkwith others who share your desire tocontribite.

8 You will have the opportunity to obtain a practical education in the
best possible laboratory — the real world. In the end, when your
course of study is successfully completed, you will have a sense of

_  achievement and a deeper understanding of the complex aspects of the

L environmental Issues facing us today.

| If our curriculum intrigues you, 1 urge you to apply soon

because enrollment is limited. And don’t let financial concerns stop

you. Scholarships and loans are available.

The challenge awaits you. We invite you to accept.

iRcerely,

James L. Elder, Jr.

Founder and President




S About SFS

et .

What The School for Field

Studies Does.

SFS provides motivated young
people—from secondary schools, colleges
and universities nationwide, and [rom a
varicty of academic backgrounds—with an
action-oriented, cxperience-based education
in environmental issues. At the same time,
students are able to make immediate contri-
butions toward sustainable management of
natural resources.

In doing so, we seck to make
tomorrow’s leaders more cnvironmentally
literate, aware and able to recognize the envi-
rommental effects of how they choose to live.

Since eurfounding in 1980, wehave
given more than 3,500 students a unique
opportunity o conduct hands-on field studies
and research addressing some of the most
critical environmental issues facing the world,
SFS is the largest private educational instity-
tion exclusively offenng courses and tield-
work for undergraduates in the increasingly
tmportant field of conservation biology.

In an SFS program, you'll be
face-to-face with the issues.

Rainforests don't fit under a micro-
scope. Giraffes don’t graze in a test tube.
That’s why SES courses don't take place ina
classroom. We'll take youto the best possible
laboratories for environmental studics, the
actual ecosystems where problems are occur-
ring. This provides dramatic, reai-life il-
lustrations of the issues that can only be
imagined through lectures and textbooks.
We provide an educational experience which
fully integrates theory and practice.

SFS operates five Centers where
you can participate in 13-14 week semester
programs (part of ongoing, year-round stud-
tes). Most Centers also offer month-long
summer courses. These campuses include:

» The Center for Rainforest Studics in
Australia

» The Center for Marine Resource Studies
in the Caribbean

« The Center for Wildlile Management
Studies in Kenya

» The Marine Mammal Studics Program
in Baia, Mexico

» The Center for Studies in Sustainable
Developmentin CostaRica(scheduled
ty open in [991)

SES also operates 10 satellite sites
atenvironmental *hot spots™ around the world.
At these sites, you can spend a month ¢xam-
ining a critical problem, such as loss of
biodiversity, in the context of a iraditional
academic discipline, such as ecology.
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For SFS students, the
rewards can far exceed
academic credit.

You will have ar opportunity to learn,

We will teach you how to approach
a problem, how to formulate and test a
hypothesis. You will work within a team,
building on strengths and compensating for
weaknesses to reach a common goal. You'll
gain skills in research methodolegy, team-
work, cutdoor living and a scientific disci-
pline— a bhreadth of training unmatched by
any other program.

[n short, you'll tackle and solve
serious problems under real-life conditions.
Many lormer students lell us the skillsleamed
here stay with them, helping them to succeed
in school, in their careers, in their lives.

You will have the opportunity
to contribute.

The rescarch that results from your
work will become part of databases and man-
agement reports for use by wildlife officials,
governmenl orgamzations and other envi-
ronmental agencies, Youcan make a unique,
personal contribution te scicnce and
humanity.

You’ll have opportunities
rarely available to undergraduates.

For science majors, SFS is a chance
to obtain field traiming before graduation.
For students with little or no scientific back-
ground, but interested in a career as a ficld
scientist, SFS is a unique way to sce what it’s
really like. For those simply intrigued by
environmental issues, SES is a practical way
to study them.

You will have the opportunity
to live where few others are allowed to go.

Our courses address timely and sen-
sitive issues. Much of our work 13 carried out
in spectacular places—game ranches, pris-
tine coral reefs, rainforests—that provide
dramatic illustrations of the 1ssucs under study.
Access to these arcas often requires special
permits not available to the public.

You can establish lasting friendships.

A strong comraderie builds among
team members as you share daily challenges—
setting up camp, cooking, tackling a tough
aspect of the rescarch— and as you share
thoughts at the end of each day. The experi-
ences you share as you work toward a com-
mon goal form the basis of friendships that
endure over the years,

SFS students have the opportunily to conduct hands-on research on real world issues. Here team
members radio-track efkc whife investigating the return of plant and animal species o M1 5t. Helens,
{Photo; Gary Braasch)

The School
For Field Studies
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About SFS

Of course, you’ll receive college credit,

Upon successful completion of an
SFS program, all studenis receive credit
through Northeastern University. For infor-
mation on academic creditand a partial list of
over 150 colleges and universities who ac-
ceptfaward credit for SFS programs, picase
see page 30.

Academics and personal
growth go hand in hand in an
SFS course.

Academic study, research and (he
development of practical skills are the three
components of any SFS course. Though
separated here for the sake of clarity, these
components are integrated within the course
structure.

Academics

Though we utilize many traditional
methods of instruction (lectures, serninars,
assigned readings, critical reviews of current
research papers, presentations, papers and
exams), we constantly seek creative ways 10
enhance learning through hands-on experi-
ence and direct application. For instance, a
marine species identification exam is given
underwater, with living examples; in one
Resource Management course, the “midterm
paper” is an Environmental Impact State-
ment.

Research

[t 1s here that the opportunity arises
for you to make a personal contribution to
science and— because of the kinds of issues
addressed— to humanity.

You will engage directly in real-
world problem solving across a wide range of
questions: how to control loss of species
diversity... feed an expanding world popula-
tion... strike a balance between development
and preservation. While taking part in team
research efforts, you will also have the oppor-
tunity to test out the career of a field scientist
by designing and carrying out a directed
research project, either independentiy orin a
small group.

A few of ocur current research
prajects include the effects of human activity
on whales and seals,; the variability in giraffe
feeding behavior on a Kenyan wildlife ranch;
the ecology of pharmaceutical plants grow-
ing in Amazonian Ecuador.

The World
Is Your Classroom

Practical skills

Students routinely receive training
in field methedology. Field techniques, which
may include traimng in SCUBA, tracking.
censusing, capturing, mapping, wilderness
living and a doeen other skills, are also pre-
sented. You will gain experience in team-
work and cooperative problem solving.

Team building is the essence
of the SFS experience.

SFES teams range from 13 students
and two faculty on 2 month-long course to 30
students and three to four faculty for semester
programs,

SFS students come from public and
privaie high schools, colleges and universi-
ties. They major in everything from science
to liberal arts. They come from across North
America and from many foreign countries.
They're as young as 16 and as old as 23-26.
About 25% receive SFS financial aid (see
page 38 for financial aid information). The
one thing that everyone shares is a desire to
learn more about the natural world.

As an SFS team member, you are
actively involved in alt aspects of our re-
search and day-to-day living. In fact, with 50
much to accomplish in the limited fime avail-
able, there is little time for individual ven-
tures. This team approach to learning and
problem solving is at the heart of the SFS
educational philosophy; it is one of our great-
est strengths.

Working with people from many
different backgrounds, under demanding

conditions, you will learn a lot about your-
self, how you relate as a member of a team,
how you adapt to new peopie and surround-
ings. Students often say they learn as much
about themselves as they do about the envi-
ronment. To us, that means the program
works.

You provide the enthusiasm, we provide
the experience.

Since one of our goals 13 1o intro-
duce students to field training methodology
not found in most traditional classroom set-
tings, SES program participants do not need
previous camping experience, {ield training
or a science background.

Summer courses are designed at a
college introductory level. However,our low
student to faculty ratio and interactive teach-
ing approach let us adjust course pace and
content to suit the needs and levels of the
team. While most summer students have
completed one or more college level biology
or ecology courses, talented and motivated
students with a high school biology back-
ground have had comparable academic suc-
cess. SFS summer students must be 16 years
of age or older and must have completed their
junior year of high school.

SFS semester programs requirc
successful completion of one college level
ecology or biology course. Applicants to
semester programs must be at least 18 years
of age.

In all cases, the Admissions Com-
mittee carefully screens students 1o insure
that they have the potential to contribute to
and be successful in an SES program.

"t expected some of the awkwardness of getting to know new people, and envisioned the siferice that is
present in a group that doesn't know what lo say to each other. There was nof a trace of thal, only an air
of eagerness and excitement.”
David John Cornet, Olmstead Falls, OH—Cleveland State University

{Photo: Jim Elder)
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SFS Semester Programs

Each SFS semester program cnrolls
24-30 students in a series of four rigorous,
carefully designed courses. Coursesare linked
by a common focus on the flora, fauna, and
human populations comprising the critical
ecosystem under study. These must be con-
sidered together in any plan to evaluate or
preserve natural habitats and wildlife popula-
tions. This link is explicit in the Directed
Research course. Within this capstone course,
students integrate all coursework with inde-
pendent or small group investigations fo-
cused within key environments.

Yeou will complete the cquivalent of
21 quarter hours (approximately 13.5 semes-
ter hours) of college study through a series of
four courses. Courses include approximately
30 hours of formal lecture/discussion ses-
sions. Courses may have reading assign-
ments, written and oral evaluations, labora-
tory and field projects, and many periods of
informal discussion. 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 imprompiu set-
tings 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, three faculty, and
one or more teaching assistants. This insures
an unusually low student to faculty ratio.
Faculty members and the Director will hold
an advanced degree and have substantial
teaching and rescarch experience at the pro-
gram location. (See page 5 and individual
Center Sections for current list of faculty).

Schedule

The semester programs are 13-14
weeks of intensive study. A series of lectures
and group discussions will supplement train-
ing in field research and laboratory analysis,
Field trips to wiidlife parks or reserves, visits
to local villages, and occasional sightseeing
in the major towns and cities of the arca are
scheduled as an integral component, usually
totalling 2-4 weeks of the program.

Courses are taught six days a week,
with one day free for recreation. A mid-term
break of 3-4 days usually occurs between
weeks six and seven, when students may be
free, for the only time during the program, to
travel on their own.

Applicants 1o semester programs
must be at least 18 years of age and have
successfully completed at least one college
level biclogy or ecology course (preferably a
laboratory course).
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SES Summer Courses

Meonih-long summer courses (8
quarter credis) departin June and July. Teams
are usvally comprised of 15 students, two
faculty and a teaching assistant or intemn.
You can expect a complete, intense leaming
experience, exposing you ¢ issues that will
engender thought and reflection long after
your course has ended.

Schedule

Activities are planned seven days a
week and vsually ten to twelve hours every
day with one or two breaks during the course.

Phase One: Introduction

«general discussion of expeciations and
individual introductions

~putdoor skills and safety training

=cxplanation and history of the research project

simtial exploration of the site

Phase Two: Lectures and Field Work

=faculty presentations on general
comparative ecology, ecosyslem
organization, environmental issues,
local histories and peoples

“This course has aflowed me to design and carry out an
independent research profect, giving me & sofid back-
ground in field techniques and confidence in my abilities.”

"Overall, an incredible,
informative, intense,
irreplaceable experience.”

Laurie Wetherbee, Rochdale, MA—
Rensselaer Polylechnic Instituie

topical lectures on course material

«overview of research problem, design and
data collection

+student critique of scientific papers

«description of sciemific method, research
methodology, field tools and techniques,
successful hypothesis testing

+field data collection

«field irips as appropriate

Phase Three: Implementation of Directed

Research Projects

scontinuation of data collection; lectures/
discussions

lab work, data processing and analyses

sindependent directed projects

Phase Four: Conclusion

spresentation of group findingy and
independent projects

sintegration of research resulls 1o date:
practical applications

swritten examinations, group
discus sions

sfaculty cvaluation of students

=student evaluation of faculty and
course

Applicants o summer courses
must be at least 16 years of age and
have completed the junior year of
high school. They should aiso have
successfully completed a minimum
of ahigh school biology course. Most
applicants to summer courses have
completed a college level biology or
ecology program.

Edward Slingerland, Toms River, NJ—Princeton University

{Phato: Tom Kleinert)

Preparation

SFS faculty prepare a detailed
syllabus for each program. The syllabus
contains academic and research objectives,
required and recommended reading lists,
and a course schedule, as well as informa-
tion on the siie, necessary personal equip-
ment and medical information. Students
may be assigned pre-course readings and
will be expected to complete these assign-
ments before the start of the course. A
faculty member will contact each student
prior to the course 1o discuss his/her par-
ticipation in the program. SFS Admissions
Counselors are available to answer or refer
pre-course questions.

Evaluations
Faculty will conduct oral and writ-
ten cvaluations of students based on
classwork, field work, cxaminations, pa-
pers, presentations and other aspects ot the
course. Students will be requested to evalu-
ate both their course and their faculty. Upon
successful comptetion of the course, stu-
dents will receive a grade card from North-
eastern University {or from SFS if the stu-
dent attends an SFS Affiliate School) and
may then request a transcript from the
Northeastern Registrar {see pages 36 and 37

for addinional information).

The School
For Field Studies



SFS faculty are special people. Se-
lected for their extensive teaching and field
experience, knowledge of research and strong
inter-personal skills, they are carefully cho-
sen from hundreds of applicants worldwide.
Complementing their strong backgrounds in
the sciences are a broad range of skills and

experiences that qualify them o lead SFS
courses. Research conducted by members of
our faculty has resulted in hundreds of pub-
lished scientific articles documenting research
funded by National Geographic, NATO, the
National Science Foundatien, U.N.E.S.C.O.,
and the EPA. The success of SES programs

in etfectively challenging you intellectually,
physically and socially, and in building your
self-confidence and self-reliance, caninlarge
measure by attributed to our outstanding fac-
ulty. (Please see individual Center sections
and page 25 for additional faculty informa-
tion.}

Faculty Profile
Dusty Becker

Dusty Becker’s (feft) commitrnent to conservation has provided inspiration
for many SFS students. (Photo: Tom Klginert}

Senior Faculty: Primate Ecology and Conservation/Costa Rica

Education: B.S. (Sceondary Science Education) University of
Virginia, 1977
M.E.S. (Environmental Studies) Yale School of Forestry and
Environmental Studics, 1984,
Ph.D. Candidate (Zoology) University of Alberta
Teaching Experience: Birmingham, Alabama Public Schaols,
Peace Comps, Kenya; The School for Field Studics: Wildlife
Management Course/Kenya, Reiniroduction of Endangered
Species/Switzerland, University of Alberta
Field Research: Alberta, Canada: Reproductive physiology and
ccology of red squirels.
Athi-Kapiti Plains, Kenya: Behavioral siudies of wild ungolaies
on a game ranch.
Samburu Game Reserve, Kenya: Mother-infant behavior of
Grevy's Zebra.
Cther Professional Experience: Researcher/writer for the Royal
Sociely for the Protection of Birds, Great Britain,
Natural History Tour Leader, Kenya.

Published: Articles by Ms. Becker have appeared in over a dozen
publications including British Birds, Journal of African Ecology, and
Appalachia. She has presented papers atconferences inthe 1.5, UK.
and Kenya.

Personal: A veteran SFS faculty member, Dusty’s versatile talents and
evolving imerests have taken her to SFS programs in Switzerland,
Kenya, and now Costa Rica. Dusty enjoys carpeniry, writing,
canocing and scuba diving. She is a committed conservationist who
spends a considerable amount of her free time giving talks on the
environment (o young people. Dusty’s guitar and fiddie piaying have
enlivencd many SFS campsites after a long day in the field,

Faculty Profile
Bill Laurance

Biit Laurance's (shown here with a rainforest marsupial}l enthusiasm has
sparked his students to join him on pre-dawn forays into the rainforest,
{Photo; W, Laurance}

Director: SFS Center for Rainforest Studies/Australia

Education: B.S. (Biviogy} Boise State University, 1982,

Ph.D. {Zoology} University of Califoria at Berkeley, 1989,

Teaching Experience: Boisc State, UC Berkeley, University of
Queensiand

Field Research: [daho: Beology of desert or {orest smail mammais,

birds and reptiles.

Baju, Mexico: Ecology of small mammals.

Queensland, Australia: Tmpacts of rainforest fragmentation on small
mammals.

Tikal Forest Reserve, Guatemala: Ecology of wopical raptors.

Other Professional Experience: Inicmship, Jersey Wildlife

Preservation Trust, England.
Summer employment at four U.S. zoos and wild animal parks.
Director, Boise State University Conservation Group.
American Socicly of Mammalogists Conservation Commilee.
Head of delegation to IUCN General Assembly, 1988
Winner of American Society of Mammalogists Award, 1989.

Published: Articles by Dr. Laurance have appeared in over two dozen
technical and popular publications including Wildlife Conservation,
Biolugical Conservation, Conservation Biology, Jowrnal of Mam-
malogy, Austratian Mammalogy, and Heritage Ausiralfa. In addition,
Bill has been awarded over $30,000 in research grants from erganizations
including the National Science Foundation and the World Wildlife
Fund.

Personal: Bill has been actively involved in wildlife conservation issues
in the USA, Mexico, Guatemala, the Philippines, Papua New Guinea
and Australia. He is a published photographer and enjoys hiking and
birdwatching, all of which are casily facilitated at the Center for
Rainforest Studies. Bill's favorite sports are ennis and swimming.

The World
Is Your Classroom
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Center for
Rainforest Studies

Site: North Queensland,
AUSTRALIA

Curriculum:

Semester Program
Biogeography: Patterns
of Ecological Diversity

Summer Course:

Tropical Deforestation:
Threats to Biological
Diversity

Staff:

Field Director: William
Laurance,Ph.D.. University of
California/Berkeley (Zoology),

Resident Faculty: Tony Cummings,
M.E.S.. Yale University {Environ-
mental Studies).

Additional Faculty to be announced.

Site Manager: Colin Matthews,
Ph.D., University of Bath, UK.
{Plant Pathology}.

Facilities: The Center is located in
North Queensland, on 153 acres of
secondary growth forest and rainforest
on the Atherton Tableland. A farm-
house serves as our Adrministrative
Center, complete with lecturc hall,
modern kitchen facilities, refrigera-
tion, washing machines, asmalt library
and periodicals collection, and com-
puter center. Students live in one of
four dormitory cabins on the property.
Faculty housing is now under con-
struction.  The nearest town 1s
Yungaburra. approximatety 12 miles
from the Center.

Tropi::al rainforests are complex
ecclogical arenas within which intricate
evolutionary scenarios have been unfolding
for over 100 million years. The tropical
forests that span northern Queensland are the
mostdiverse inali Ausiraliaand are inhabited
by the greatest diversity of wildlife found
anywhere on the continent. The greatest
concentration in the world of primitive
flowering plants—thirteen of the known
original nineteen families—are found here in
an area botanists claim to be a “priceless
world heritage.”

When Australia was cutoff from the
rest of the world by its separation from South
Americaznd Antarctica over 60 million years
ago, it became isolated from the mainstream
of mammalian evolution. A unique evolu-
tionary patlemn arosc. Instead of the domi-
nance of placental mammals foundelsewhere
in the world, marsupial {pouch-bearing)
mammals—kangaroos, possumns and bandi-
coots—evolved.  Australia’s isolation,
coupled with the lack of a major human
prescnce and the absence of other predatory
animals, allowed the survival of bizarre
evolutionary phenomens—the cgg-laying,
miik-producing, furred, duck-bilied platypus,
the strange spiny anteater, and the air-breath-
ing lungfish which crawls about mud flats on
its fins,

As a conscquence of the exception-
ally high incidence of endemism—the evolu-
tionof species found nowhereelse on Earth—
the hotanical and faunal riches of this area are
irreplaceable. North Queensland rainforests
have been subjected to an array of intensive
land uses in the past century—deforestation
for agriculture, logging. and mining. Most of
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"Never had | seen anything so unique: a land 50
lush and full of life in some parts, s harsh and
desofate in others. As we cfimbed in altitude, the
maisture began to gather in the air and the fields
around us foomed into towering, thick rainforest.”
Jessica Jay, Williamstown,MA—Mt. Greylock H.S,
{Photo: Chip Isenhart}

Australia’s remaining rainforests are pro-
tected as a World Heritage site. 'We will
conduct our research in protected arcas and in
a number of drastically mediticd habitats, as
we attempt to assess the impacts of human
activities on the unique rainforest biota. SFS
students have a rare opportunity to participate
in research on this “frontier of ecology.”
Semester participants will explore the extent
te which endemic species—such as birds,
possums and various marsupials—can serve
as indicators of biological disturbance. Sum-
mer participants will focus upon a specific
conscrvation problem such as assessing the
impacts of rainforest fragmentation onnative
plants and animals.
Research focus

Giventhe realization that rainforests
worldwide are being felled, logged, burned
and altered at asionishing raies, our research
focuses on understanding the ecological
processes and communities that characterize
intact rainforests and which may be lost as the
forests are destroyed or modified. A sccond
goal is developing strategies for regenerating
and rehabilitating formerly degradated
tropical communitics. These topics have
direct relevance for rainforest conservation
in a world which will probably Jose much of
its raintorest during the next few decades.

Please recycle this catalogue
by sharing with a friend or library.



Center for Rainforest Studies-AUSTRALIA

The Center’s 133-acre property is
comprised of a mosaic of logged rainforest,
rainforest rcgrowth, and cleared pastures.
Our research attempts to illuminate the com-
position of plant and animal communities in
these modified habitats. We will also study
assemblages of species in “corridors™ of
regrowth vegetation along sireams; similar
corridors may be used to provide avenues for
animal migration between isolated forest
fragments and nature reserves. Finally, we
arc investigating the use of “key indicator
species” such as lemuroid ninglail possums
and Lumholtz’s tree kangaroos, birds such as
the Jogrunner, and other speeies to indicate
the “health™ of the rainforest ecosystem.

Site

The Cape York Peninsula of far
northern Queensland has the greatest bio-
logical, climatic, and socul diversity m all of
Australia.  Jutting some 400 nules 1oward
New Guinea from the rest of the contiment, it
separaies the Coral Sca from the Gulf of
Carpentaria. A narrow strip of Australia’s
largest remaining tropical rainforest runs
down Lo the waler aiong the shoreline fringed
by the magnificent 1,200 mile long Great
Barier Reef.

“f have never felt so attuned to the matter | was
studying. In a traditional classroom, the material
ends when the book is closed. inthe rainforest, it
lived and breathed and rustied and photosynthe-
sized aff around me like a big, fantastic machine.”
t.K. Crabb, Richmond, KY—University of
Massachusetts

Financial Aid is available.
Please see page 38.

Living and Working Conditions

Be prepared Tor wet weather, espe-
cially duning the wet season from January to
May, when rainfall may average 400 mm/
month.  Rainfall and thunderstorms occur
sporadically during other times of the year.
The dry scason months of September through
December are ofien quite warm, with tem-
peratures in the 80°s and low 90°s. We
conduct ficld work at all times of the year,
regardless of the weather.

The SFS Center for Rainlorest
Studiesislocated on | 53 acres onthe Atherton
‘Tableland, a mid-elevation plateau, and pro-
vides rcady access to rainforest and drasu-
cally modificd habitats on and adjacentio our
property. On our frequent forays into the
rainforest, we may encounter over 300 spe-

Center Director Bilf
{aurance introduces
students o a lace
menitor, a huge fizard
foundinithe Queensfand
rainforest.

{Photo: Jennifer Taylor)
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cies of canopy trees and equally diverse ani-
mal commuonities including pandemelon
wallabies, lorikeets and cockatoos, tree kan-
garoos, pythons, and dragon lizards. Mas-
sive fhights of flying foxes (huge bats) can
darken the cvening skics in coastal arcas.
Streams wind their way through dense, lush
vegctation and occasional waterfalls fill the
air with the persistent hum of crashing water.

Students live dormitory-style in
large, modern cabins surrounded by forest,
and can expect to be awakened by a “dawn
chorus™ of myriad birds and the hopping and
scurrying sounds of wailabies and other small
animals. Fresh froits, vegetables, fish and
meat are readily available in nearby
Yungaburra 10 cmbellish our culinary ci-
deavors.

The Center for Rainforest Studies, called "Warrawee'— ‘you are welcome here'in the local Aboriginal
tongue, is located on 153 acres of rainforest and secondary growth forest.

{Photo: Mark Noble)



Semester Program-Center for Rainforest Studies-AUSTRALIA

mtinilile.
4 Semester Program:

Biogeography:
FPatterns o )
Ecological Diversity

Site; Center for Rainforest Studies—
AUSTRALILA

Course Titles and Numbers:
Introduction to Exotic Ecosystems
(BIO 1825)
Principles of Resource Management
(BIO {845)
Cultural Ecology (SOA 1304)
Directed Research (INT 1191)

Departure Point: Caims, Australia

Program Dates:
September 10 - Decernber 13, 1991

February | - May 5. 1992

Through four distinct but interre-
lated courses, we will investigate the biologi-
cal, political, economic and hislorical issues
that must be considered in determining
strategies Tor rainforest conservation.

Introduction to Exotic Ecosystems
provides the ecological background o un-
derstand the tremendous diversity of Aus-
tralian tropical ecosystems. We will focus o
alarge extent on the rainforest, but field trips
to mangrove forests and coastal reefs will
cnrich our studies.

Lecture topics will include the
ceology, evolution, taxonomy, and natural
history of rainforest amimals, as well as
rainforest ecology, biogeography and con-
servation. Field activities will include spot-
bghting {or animals at night, live-trupping
small mammals. mist-netting birds. dawn
choruses {identifying bird calls). bird
watching, trapping terrestnal and aquatic
insects, and measuring forest vegetation.

Concepts developed in the preced-
ing course will e applicd 10 real-life prob-
lems in Principles of Resource Manage-
ment. Case studies emphasize the ceological
impacts and yield optimization of 1ropical
forestry, and include field trips to Queensland
logging sites. Focusing on problem solving
skills——¢nvironmental impact assessment,
forest surveys, the design and management
of nature reserves—ihis course will be ap-
plicable throughout the world,  Resource

management policies in developing nations
will be presented. with particular emphasis
onmultiple land use, sustainable deveiopment
and inter-cropping stralegies.

The relationship of humans 1o the
environment in which they live will be ex-
piored in Cultural Ecology. We will spe-
cifically examine human culturesand societies
inkabiting the tropical rainforests in Austra-
lia, Melanesia and Southeast Asia, boih from
a historical and current perspective. We will
identify specific perceptions about the envi-
ronment and ways in which local peoples use
the environment to make a living. Compari-
sons between aboriginal and non-aboriginal
approaches o matural resource use will be
emphasized. Ficld trips to meet local peopie
will be an tmportant component of this course.
Culwral Ecelogy will provide us with an
understanding of the complex considerations
that must be addressed in developing policics
regarding the conscrvation of iropical
rainforests.

In Directed Research, we will de-
velop skills needed to uddress crucial eco-
lagical questions emphasizing modem scien-
tific methods. The lormulation of testable
hypotheses, sumpling strategics, data analy-
sis, as well as written and oral presentation of
tindings will be discussed. With faculty
consultation, students will devise and
implement an original rescarch project de-
signed to address a cutting-cdge problem in
rainforestecology. Special emphasis will be
placed on assessing the impacts of defores-
tation, habitat frugmentation and selective
logging on Austraiian wildlife. Likely topics
include censusing ol hird and mammal popu-
lations in sccondary vegetation and forest
fragments, assessing the habitatrequirements
of critical “indicator specics” such as
logrunners, rodents, and shrew-like
antechinuses, and determining the utility of
“corridors” for wildlife dispersal. We will
present our findings in a public mecting be-
fore interested local residents. Government
scientists are also often tn attendance.

“t felt so small next to all the gigantic trees and fields of grass several feet high. No space was wasled.

plants grew all over and around one anather creating webs of shade and mystery.”

Dina Strachan, Brooklyn, NY—Harvard/Badcliffe College

{Photo: Chip lsenhbart)

The School
For Field Studies



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

SES students will set out from the
Center for Rainforest Studics ncar Yungaburra
10 investigate two of the most dire threats
facing tropical rainforests; habhal fragmen-
tation and selective logging. Questions we
will scek to answer include how are
marisupials—colorful possums, trec-kanga-
1005, shrew-like antechinuses—impacted by
fragmentation? How does logging alter the
rainforest’s structure and microclimate?

Our first days will pass quickly as
we orient ourselves to the intricacies of the
100-milhen-year old rainforest. At first
glance, we can’thelp but notice the canopy of
tree crowns towering 60 meters above and
the vines and cpiphytes (rootless, attached
“air plants ") streaming about us. The faculty
become our guides, teaching us how to sce
beyond the obvious into the web of life that

Summer Course-Center for Rainforest Studies-AUSTRALIA

makes up the rainforest ecosystem. Beyond
learning how to ideniify and measure the
extracrdinary plant and amimal life found
here, we will work to understand how it
develops.

Lectures by faculty and guests wall
address rainforest ccology and tropical re-
source management. We will compare and
contrast different forest types with special
emphasis on identifying centers of tropical
endemism. Field techniques necessary 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 halt of the course, we
will apply these skills while conducting indi-
vidual directed research projects on the
ecology and restoration of degraded trepical
forests. We wili compare plant and animal
communitics in regenerating forests of vary-
ing ages to those found in primary rainforest.
Topics will include questions such as which
bird and mammal species can survive
disturbed vegetation and which are most eas-
ily lost? How does the microchimate of
degraded foresis differ from intact rainforest?
Which veriebraie species can use “cormridors”
of regrowth forest along streams for dis-
persal?

SF5 students caring for an orphaned bandicoot, a srnalf rainforest marsupial.
{Photo: Bill Laurance}

The World
Is Your Classroom

e

Summer Course:
Tropical
Deforestation:
Threats to

Biological Diversity

Site: Center for Rainforest Studies—
AUSTRALIA

Purpose: to investigate impacts of de-
forestation, habitat fragmentation and
selective logging on tropical forest
biotas; to document the effects of in-
tensive land uses on Australian marsu-
pials, birds, reptiles and amphibians.

Course Number: BIO 1841
Departure Point: Cairns, Australia

Dates: June 28 - August 9

During the final days of the course,
we will compile the results of our directed
research projects. Qur findings will be
summarized in a “rainforest symposium”
which may be presented before park man-
agers, government scientists and interested
local residents.

Note: This course will be six weeks in length
allowing us to take greater advantage of the
vast research opportunities at the Center for
Rainforest Studies. Students will receive 10
quarter credits from Northeastern University
for the successful completion of this program.

SFS gratefully acknowledges
the Archer Daniels Midland
Company, processors of
agricultural products, for their
support of this course.




Erﬂ Center for Marine Resource Studies-

Center for Marine
Resource Studies

Site: South Caicos Island,
BRITISH WEST INDIES

Curriculum:

Semester Program:
Marine Ecology and
Management

Summer Courses:
Mapping Marine Ecosystens

Coral Reef Management
Staff:

Field Director: Mark Towne,
M.L.A., University of California/
Berkeley (Environmental
Planning}.

Resident Faculty: William Alevizon,
Ph.D., University of California/
Santa Barbara {Marine Ecology,
Ichthyclogy}.

Additional Faculty to be announced.

Summer Course Faculty:

Lori Buckley, Ph.D. candidate,
American Museum of Natural
History {Vertebrate Zoology).

Kathleen Sullivan, Ph.D., Scripps
Institute of (ceanography, Univer-
sity of California/San Diego
{Marine Biology).

Additional Faculty to be announced.

Facilities: The SFS Center for Ma-
rine Resource Studies is based in a
former hotel on the seuthern edge of
South Caicos Island. From its perch
atop a small bluff, the Center over-
looks clear Caribbean waters and
offshore cays as well as the town of
Cockbum Harbor. The main Center
facility has a large, brightly muraled
classroom/dining area, a kitchen,
laboratory and study areas. There are
14 residence rooms, each with a bath
and an often necessary large ceiling
fan. We are fully equipped for ma-
rine operations with a private dock to
support our boats and a dive shop
with a commercial SCUBA com-
pressor. A rainwater cistern supplies
water, which is a most precious
commodity here. One of our goals at
the Center is to introduce as many
renewable and sustainable resource
options as possible.

10

Background

The Turks and Caicos Islands and
their surrounding Caribbean waters offer us
anunparalleled classroom/laboratory in which
to study marine resource issues. Here one
finds one of the last remaining pristine ref-
uges for inshore marine life. Throughout the
Caribbean, tourism and development are ex-
erting extreme pressures on the linked and
delicate coastal ecosystems. If the Turks and
Caicos area 18 to escape the detrimental envi-
ronmental effects brought on by the increased
tourism, population growth and urbanization
now being evidenced in other parts of the
Caribbean, studies that will lead 10 manage-
ment plans for conserving precious marine
resources must be initiated without delay.

The Turks and Caicos Islands were
once the world’s largest exporter of conch
and an important exporter of lobster; both
shellfish are important as local food sources.
South Caicos has been the Island’s most
important port for the local fishing industry.
This industry, once the economic mainstay of
Llhe arca, has reported that catches of both
conch and lobster have dropped drastically in
recent years. The depletion of the lishery is
of major concern, with impacts on employ-
ment, nutrition and social structure.

Growth and development present
three primary threats to the local coastal
ecosystem. These are: 1) the direct impacts
of overfishing and destructive fishing prac-
tices, 2) the direct impacts of tourism, and 3)
the general impacts of the increased poliution
and waste disposal that accompany increases
in human populations. Confounding therela-
tively simple relationship between human
population size and environmental stress, 1§
the issue of aculture attempting tomove from
a simple artisanal lifestyle toward a more
wasteful and inefficient lifestyle characteris-

New p—

THE e bekang

- +Ean Salvador

b= 4 BaHAM
A ~Hum Cay
el \m 51200

Cronsed tilang™,
'} JMoyaguana

Ackfing Turks and
1sland .o Caices stends
L [+ LS
Lrwg =

Hirznd Turk
{enler fof Varine Resource Stodies

CARIBBEAN

I cannot say enough about the beauty of the
underworld. What made it even better was that, by
the second week, fwas able to identify the majority
of corals and fish"

Thomas Angelicola, Waterbury, Ct—Nonheastern

University (Photo: Chris Neeifus)

tic of urbanized, industrizhzed western soci-
eties. The possible negative ecological ef-
fects of these processes are magnified in
island communities because of limited lo-
cally produced resources and options for waste
disposat. The relatively high cost of obtain-
ing resources and/or disposing of wastes off
island make 1t much more expensive (o sup-
port a western lifestyle on a remote island
than in a continental setting. Yet today,
inhabitants of these islands seek 1o make
these changes in order to be able to compete
for the highly valued tourist dollars on which
their fragile economies heavily depend.
Faculty and students at the SFS
Center for Marine Resource Studies at South
Caicos are in a unique position to influence
the policies and decisions that will ultimately
influence the course of growth and develop-
ment here. The local government has ac-
tively solicited our input in such areas as
basic resQurce assessment, resource manage-
ment strategies, and training in fisheries en-
hancement methods. In providing these re-
search data and recommendations, we may
have the opportunity to help guide the pro-
cesses in such a way that the Turks and
Caicos might become a model for other de-
veloping Caribbean island nations.

Please recycle this catalogue

by sharing it with a friend or library.



Center for Marine Resource Studies-CARIBBEAN

Research Focus

Qurresearch efforts will explore the
potential for sustainable development on
South Caicos through the development of the
Admiral Cockburn Land and Sea National
Park. When fully established, this park will
offer opportunities for ongoing use of the
marine habitat for the benefit of the residents.
Our studies will assist the park manageis in
identifying ways that local needs can be met,
on an ongoing basis, without the destruction
or degradation caused by overuse or other
harmful practices.

Site

The Turks and Caicos Islands lie at
the southem mostedge of the Bahamas chain,
approximately 100 miles north of Haiti. The
istands represent the surface exposure of two
vast platforms, the Turks Bank and the Caicos
Bank. The tlwo banks plunge some 7000 feet
into the deep occan abyss, making the area a
world ¢lass diving site. In addition, a vast
shallow bank area, averaging 10 to 12 feet
decp, stretches for nearly 60 miles. With
expansive seagrass beds and scattered coral
heads, thisareais highly productive andis the
source of the area’s premucre shellfish pred-
uct, Queen Conch. A five minute boat ride
from our base provides access to shallow
expanses of turquoise waters or 1o the deep
blue of the open sea.

Moaostof the residents of South Caicos
live in Cockburn Harbor, a small fishing port
and the only town on the isiand. [n the face
of the declining fish catch, almost half the
island’s residents have moved inrecent years,
The town, which has very limited shopping
facilities, 1s the site of the island s only indus-
try, three small fish processing plants.

e i |

Living and Working Conditions

A true ropical climate prevails here
with hot {80°s) days and warm (80"s} nights.
Temperatures range from the 70°5 to 80’s in
the winter months. The sirong, sieady trade
winds off the ocean help kecp the site com-
fortable and insect free throughout most of
the year. Ocean iemperatures range from the
70°s to B0's. Much of our data will be
colleeted via SCUBA and snorkeling. Most
dives will be in waters under 20 feet deep
although we will try to visit the drop off for
dceper dives during each program.

We will utilize locally produccd
seafood as much as possible; basic staples
{rice, beans, fruits and vegetables) will be
provided viaregular shipments from the U.S.

In order to develop viable resource management
strategies, we must understand local perceplions
regarding resource use and polential impacts of
conservation. The Cenler'sclose proximity totown =
allows us frequent interaction with focal residents,
also known as "Belongers”.  {Photo: Jim Elder)

I our first year at South Caicos, SFS students and
faculty identified over 60 species of corals and
150 species of fish on the nearby reefs

{Photo: Tim Stout)

We will consider the impact of ho-
tels on water quality, marnine life and island
infrastructure, and investigate the ways in
which a marine park can survive tourism.
What are the appropriate levels of use for
diving, boating and other water-bascd recre-
ation? Parks may also provide a means to
restore the areas” badly depleied commercial
fisheries. Should parks have controlled fish-
ing tor lobster, conch and other species?
Should they be set aside entirely as a source
of replenishing stock for more heavily fished
arcas nearby? Can artificial means—such as
the construction of special habitats in which
fish and lobster find refuge—be employed to
increase the fishery?

Finally, we need to consider the
consequences that may arise from the cre-
ation of the Park and an increase in tourism
and fishing success. What will be the eco-
nomic impacts on the area? One hotel is
currently under construchon. Will there be
additiona) hotels, diving and charter opera-
tions, marinas, etc? What scrvices (solid
wasle disposal, roads, waste waier freatment,
tresh water supplies) will be required? We
will assist in baseline resource assessment
and establishment of a resource monitoring
program in conjunction with these cfforts.

The World
Is Your Classroom.

From its perch atop a small bluff, the Center looks out over clear bive walers with nothing but open ocean
alf the way fo the African coast.
{Phato: Jim Elder}
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Semester Program:

Marine Ecology
and Management

.5; ”ﬁ Semester Program-Center for Marine Resource Studies-CARIBBEAN

Site: Center for Marine Resource
Studies, CARIBBEAN

Course Titles and Numbers:
Tropical Marine Ecology
{BIO 1824)
Principles of Resource
Management (BIO 1846)
Cultural Ecology (SCA 1305)
Directed Research (INT 1191)

Departure Point: South Caicos
Island

Program Dates:
September 10 - December 13, 1991
February | - May 5, 1992

Thmugh a four course sequence,
SFS semester students will investigate first-
hand the scientific, economic, political and
historical issues involved inmanaging marine
resources in the Caribbean. These courses
are designed to enhance our understanding of
and contribution to a plan for sustainable
development of South Caicos [sland through
the establishment of the Admiral Cockbum
Land and Sea National Park.

Tropical Marine Ecology will
orient us to the marine environment and
provide an overview of the biology of the
major groups of organisms. The distribution
anddiversity of marine organisms inresponse
to their environment will be explored. Fun-
damentals of reproductive strategies and
population growth will be presented. The
classic principles of ceology are discussed
and applied to the tropical environment using
field work to illustrate local examples.
Mutualism, competition, predation and suc-
cession will be studied with respect to how
these interactions structurc marine commu-
nities. Nutrient cycling, energy flow and
organization of the major coastal communi-
ties Including pelagic, seagrass, mangrove
and reef systems will be discussed. Field and
laboratory work will be integrated with the
Directed Research course; students will have
the opportunity to leamn the essentials of
underwater data collecting, computer-aided
data analyses and rcport writing. The field
work will include supervised snorkeling and

12

SCUBA exercises designed toinvestigate the
distribution and interactions of ncar-shore
MAaring Organisms.

The relationship of humans to the
environment in which they live will be ex-
plored in Cultural Ecology. We will focus
on (he human cultures and societies inhabit-
ing the islands in the Caribbean from both a
historical and current perspective. We will
discuss cultural perceptions about the envi-
ronment and ways in which local peoples use
the environment for making & living. Com-
parisons between approaches to natural re-
source use among the different socio-cultural
groups who mhabit the Caribbean will be
emphasized. Inaddition, we will explore the
social and environmental impacts of tourism
and other externally prompted cconomic de-
velopments in the Caribbean. Field rips to
meet with local people will be an important
component of this course. Cultural Ecology
will provide us with an understanding of the
complex considerations that must be ad-
dressed in developing policies regarding the
conservaiion of marine environments,

In Principles of Resource Man-
agement we will develop an in-depth un-
derstanding of marine resource uiilization
and conservation by revicwing resource use
n the coastal zone and conservation strategies
to reduce or avoid impacts from resource
utilization. Our goal will be to understand
sustainable development in the context of
marine resources uiilizing case studies from
around the world with a close examination of
issucs in the Turks and Caicos Islands. We
will explore conservation strategies includ-
ing coastal land-use planning, fisheries man-

agement, aquaculture, cnvironmental impact
assessment and marine park design. Qur
focus will be on the optimum design for the
proposed national park and adjacent coastal
development so Lhat local needs are met while
ecological processes and environments are
maintained in their near pristine condition.

The Directed Research component
of our program will complement our over-all
objective of quantifying the impact of fisheries
and tourism on the Island ccosystems. The
opportunity to integrate perspectives devel-
oped in the preceding courses becomes evi-
dent here as students work with faculty 10
designindependent projects from coordinated
parts of the overall research effort. The initial
part of the course will introduce field identi-
fication of organisms, experimental design
and field methods. Workshops will be pre-
sented on computer-aided data analyses and
statistical metheds.  Students may choose
trom research topics in marine ecology, re-
source management or cultural ccology.
Sample projects include the role of human-
induced stress on the diversity and structure
of coral reef and seagrass communitics,
changes inconch distribution and abundance,
and coastal zone management. Results will
be presented orally to the group and to guest
speakers ata seminar and also will be submit-
ted to local government officials.

Note: Students must be certified in SCUBA
prior to the program. Please contacl the SFS
Admissions Office for assistance in arranging
certification. Students must provide their own
SCUBA equipment except weights and tanks,
which may be rented on-site.

After studying coral reel management, | found myself really caring about what is happening to the regfs.
Never in my academic career have | found myseif wanting to learn ail | can about a particular subject.”

Thomas Angelicala, Waterbury, CT—Northeastern University

{Photo: Shaun Bennett)

The School
For Field Studies



Summer Course-Center for Marine Resource Studies-CARIBBEAN

Because much—over 70%— of
the earth’s surface is covered by water, many
people have harbored the mistaken notion
that the ocean 1s a vast, almost limitless,
resource readily available for human use.
Ocean resources are just as vulnerable as the
land 10 exploitation, pollution and distur-
bance, and scientists have not developed the
sophisticated means of assessing potential
impacts to marine ccosystems that are avail-
able to monitor changes in terrestrial ccosys-
terns. Resource managers dealing with ma-
rine ecosystems worldwide need affordable,
reliable means to monitor changes in shallow-
water marine habitats. Satellites have been
used to moniter habitat changes, but in most
instances, the cost of these transmissions is
prohibitive and satellite imagery cannot al-
ways provide the resclution needed for
evaluating habitat degradation. Onc promis-
ing alticrnative involves combining aerial
photography and acomputer-based modeling
system to produce high-resolution habitat
maps on a biclogically-meaningful scale. In
order 10 develop this ternote sensing tech-
nique scientists will need to rely on accurate
ground truthing to identify species of benthic
invertebrates, scagrasses and algae that make
up discrete optical fields.

Rescurce managers in the Depart-
ment of Fisheries [or the Turks and Caicos
Islands, confronted with a declining conch
and lobster fishery as well as development
from an expanding tourism industry, are ca-
gertoimplement policies that will protect the
1slands’ remaining resources. This summer,
at the request of the Department of Fisheries,
SF35 students will have the opportunity to test
the effectiveness of using remote sensing
techniques to map the marine habitats sur-
rounding South Caicos and East Caicos Is-
tands. Questions we will seek to answer in
order to assess the cffectiveness and potential
for widespread usc of remote sensing include:
What invertebrates and fishes make up the
discrete communities on the Caicos Bank?
What animals do we expect to find together?
Can we predict the inhabitants we will find in
a specific habitat? Can remote scusing be
usedto detectchanges that result from human
impact or storms to monitor nearshore envi-
ronments?

Looking outthe window of the plane
as we approach South Caicos, the waters
below us appear as a patchwork of varying
shades of blue and green. This mosaic effect
is caused by the variety ol marinc habitats—
scagrass beds, sandy shoals, coral reefs, rocky

All courses
carry college credit.

platforms and mangrove swamps—that sur-
round the island. Prior to the stari of the
course, the faculty will have taken aerial
photographs of our study area. Each student
will be given a map, based on these photo-
graphs. With the exception of black lines
used to outline the habitats appearing in the
aerial photographs, the maps will be blank.

Qur first task will be to refine our
snorkeling and SCUBA skills, and to leamn
how to read and use the maps. Individual
team members wiil be assigned specific ter-
ritories and we will then proceed to “ground-
truth” these maps. Using snorkeling and/or
SCUBA, we will survey assigned areas to
determine thetrcharacterisiics and inhabitants
and whether or not they are accurately rep-
resented on our maps. In order to conduct an
accurate census, i will be necessary for us to
leamn to identify all of the brightly colored
fish and invertebrates we find within our
transects.

We will start most days with field
work, usually snorkeling 1o survey near-shore
habitats. Mid-day lectures will address in-
vertebrate biclogy, community ecology, re-
mote sensing and statistics. Afiernoons will
be devoted to additional field work and will
provide siudents with an opportunity to work
onindividual orsmall group directed research
projects. Potential projects include an as-
scssment of the distribation of sponges orthe
locations of hard and softcorals on the Caicos

Using snorkeling and SCUBA in the clear turquoise
waters off our Center, we will identify altthe fish and
invertebrates we encounter in our efforts fo ground-
truth data provided by aerial photographs.

{Photo: Shaun Bennett)
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Summer Course:

Mapping Marine
Ecosystems

Site: Center for Marine Ecosystem
Studies, CARIBBEAN

Purpose: to test the potential of using
remote sensing techniquestomap the
marine habitats surrounding South
Caicos and East Caicos [slands; to
produce high-resolution habitatmaps
onabiologically-meaningful scale to
assist resource managers in identify-
ing habials suitable for nurturing
lobster and conch populations and
habitats potentially impacted by pro-
posed development on South Caicos
Island.

Course Number: BIO 1847

Departure Point: South Caicos
Island

Course Dates:
Session [: June 18 - July 17
Session {: July 24 - August 22

Bank, comparisons of collection techniques
and a study of which territorial fish are asso-
ciated with specific habitats?

Each day we will enter data re-
corded during fieldwork onte cur maps and
into a computer. Onece we have collected
sufficient data, we can determinc if sirmlar
habitats are homogencous. Do all seagrass or
mangrove habitats contain the same inhabit-
ants and, if not, how do they differ? We can
then build statistical models that will help us
predictthe composition of other similar habi-
tats. In the future, resource managers can
utilize remote sensing as aquantitative means
of measuring and/or predicting impacts of
fishing or development.

This summer, we expect to com-
plete habitat descriptions for 1,000 square
meters of seagrass beds, coral reefs, sandy
shoals and mangrove channels. Ourdata will
be presented to the Department of Fisheries
resource managers for use in identifying
habitats most suitable for nurturing juvenile
populations of lobster and introducing conch,
and habitats potentially impacted by proposed
development on South Caicos [sland.

Note: SFS will assist students in Session [ to
become SCUBA certified. Students in Session
[X must be SCUBA certified prior to the course.
Students must provide their own SCUBA
equipment except weights and tanks, which
may bhe rented on-site.
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Summer Course:

Coral Reef
Management

Site: Center for Marine Resource
Studies, CARIBBEAN

Purpose: to investigate the effects of
natural and human disturbances on
coral reef structure and function; to
develop and maintain monitoring
programs to detect and prevent these
stresses from causing a loss of di-
versity in this fragile ecosystem.

Course Number: BIO 1805

Departure Point: South Caicos
Island

Course Dates:
Session I: June 18 - July 17
Session [1: July 24 - August 22

Coral Reefs comprise onc of the
most beautiful, diverse and highly special-
ized ecosystems on earth. Thousands of
species of plants and animals exist side-by-
side on Caribbean reefs where they display a
fascinating variety of adaptations that enable
them to survive in this highly competitive
environment. For examnple, the protruding
mouth of the butterfly fish enables it to feed
on algae in cracks not accessible to other
species. Similarly, the parrotfish’s scraping
jaws are an adaptation that allows it to graze
on the algae on coral skeletons.

Unfortunately, human activities are
affecting coral reef ecosystems worldwide at
an alarming rate. Local impacts such as boat
damage, diver damage and dredging, for in-
stance, can cause long-lasting impacts 1o
coral reefs. Regional impacts may be even
more critical to the long-term health of these
ccosystems. Such impacts include sedimen-
tation as a result of coastal deforestation,
thermal pollution, salinity changes, oil pol-
lution. and cutrophicaticn resulting from
nutrient overloading. Recovery of disturbed
coral reefs may take anywhere from several
decades to several centuries,

The coral reefs at South Caicos Is-
land are innearly a pristine condition. Diving
into the clear turquoise waters, where visibil-
ity averages 100 feet, onc is amazed at the
beauty and variety of fish and inveriebrate
species. In our first ycar at the site, SES
students and faculty identified over 60 spe-
cies of corals and 150 species of fish on the
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nearby reefs. Much of this diversity is the
result of the variety of reef types found at
South Caicos including fringing, patch and
deep reef habitats. Partly as a result of this
reef diversity, the area in and arcund our
Center has been proposed as Admiral
Cockburn Land and Sea National Park as part
of the fledgling national park effort of the
Turks and Caicos Islands government.

Coastal development at South
Catcos, however, could significantly affect
these coral reefs. Potentizl impacts from
such development include the dredging of
reefs, sedimentation, and diver and boat dam-
age. If such impacts are to be minimmzed, it
is imperative that the structure of the local
reefs be understood and that the reefs be
monitored after development begins. These
data are critical if environmental impacts are
to be accurately assessed and effective man-
agement plans are to be developed.

QOur course will examine the poten-
tial impact of coastal development at South
Caicos and the role of the proposed national
park in light of lessons drawn from similar
case-studies worldwide. We will spend the
first two weeks of the program learning the
basic ecology of the coral reef in order to

“THis course provided me with a chance to learn by
thinking and by doing, notjustlistening andwatching.
1| could spend long hours discussing issues wilh
professors and peers on a one to one basis. ! find
this setfing infinitly befter than sitting in a musly
fecture hail.”

Patrick Zoeliner, Lansing,iMi—University of
Michigan

{Photo: Olaf Ehrenstrom}

understand the structure of the ecosystent and
the processes that shape that structure. Fac-
ulty lectures will emphasize marine ecology
and will include oceanography, invertebrate
and vertebrate zoology, and the distribution
and function of coral reefs. During the sec-
ond haif of the course, we will focus on coral
reef management strategies and lectures will
address human impacis on coral reefs, coastal
zone management, and the role of marine
parks in coral reef conservation.

"My interests and goals weren't
matched to my financial situation
and 1 felt [ might not be able
to afford a course. I keptintouch
with SFS, and with their help,

I was able to participate.”
Dave Siemper, Minneapolis. MIN—
Pniversity of Minnestota

QOur field research will focus on the
community structure of the coral reef in
Cockburm Harbor and the proposcd Admiral
Cockburn Land and Sea National Park. Qur
first step will be to learn the identities of all of
the organisms on the reef. Second, we will
learn how to measure the reef environment
using quadrats and transect tapes. Our goal is
todescribe the base condition of the coral recf
ecosystem so that impacts can be accurately
assessed and management plans developed
for coastal development and the proposed
park. Diveteams will gather bascline data on
fishes, corals, other invertebrates and algae.
Students wili also partake indirected research
projects focusing on reef organisms of par-
ticular interest ta the individual.

We will spend the final days of the
program analyzing our data in the Center’s
computer facility and writing up our findings
as independent research papers. These pa-
pers will be presented to resource managers
in the Turks and Caicos government for use
in coral reef management.

Note: SCUBA certification will be offered to
non-divers in Session 1] for a fee of $150. Stu-
dents in Session I must be SCUBA certified
prior fo the course, Students must provide their
own SCUBA equipment except weights and
tanks, which may be rented on-site.

The School
For Field Studies



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 Vallcy and its soda lakes teeming
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 a rapidly developing
economy, Kenya provides a dramatic illus-
tration of conflicting priorities of preserving
iand, protecting wildlife, and feeding peaple.

Population and economic growth
have placed severe pressures on the rapidly
diminishing natural habitats needed to sustain
Kenya's irreplaceable wildlife herds. The
increasing need for meat, in particuiar, has
ledtoextensive ranching of beef cattle. These
cattle varietics, however, were originally
developed in countries with abundant water,
acommodity inshortsupply inKenya. Several
hiclogists have proposed what, at first glance,
scemed a radical solufion: the practice of
gameranching. In game ranching, populaticns
of native species of ungulates (hoofed
mammals) are strictly managed ina protected
environment and pericdically cropped to be
served as food.

Substituting native wildlife species
for domestic cattle ofters an ecological al-
ternative that lowers water and cnergy de-
mands, and when properly managed, may
allow more protein production per acre than
crop farming in East Africa, potentially
leading to increased food production. Yet
game ranching itself may pose ecological
threats. How do harvested populations differ

_'.""'Ill"l"hjhﬁ_ L Er=

SFS students in Kenya will examine the pros and
cons of game ranching, a promising experiment that
may address both the conservation of native ungultate
species and provide a sustainable means of feeding
the people of Kenya.

{Phato; Geoff Levner)

The World

Is Your Classroom

Center for Wildlife Management Studies-KENYA

from natural herds? Only carefully coordi-
nated research including population and
habitat studies will provide the answers.
Mankind must find a way to satisty
the needs of both wildlife and humans on
shared land, rather than assuming that the
presence of one excludes the other. SFS
students will have the unique opportunity to
become directly involved in this dilemma.
Cur research is part of a continuing
analysis of the ecological viability of game
ranching. Results of our research will be
integrated with ranch management analyses,
assisting the Kenyan government and outside
conservation agencies to monitor the effec-
iiveness of mixed species ranching as a
wildlife management and conservation tool.

Site

The enormous variety of wildlife in
Kenya occupies an egually remarkable vari-
ety of terrain. Herds of antelope, bulfaio,
giraffe, and zebra graze in the expansive
savannas as lhons, cheetahs, leopards and
other large camivores prow! in the bush. The
lush mountain forests to the west are home to
duikers, bushbucks, forest hogs and colobus
monkeys as well as a large number of impres-
sive birds. In the Great Rift Valley, believed
to be the ancestral home of the modem man,
hippopotami bathe in lakes shared with white
pelicans and pink flamingos.

Significant arcas of the country have
been set aside as national parks and game
reserves where native [lora and fauna thrive
with little human interference. These sct-
tings provide the rare opportunity to witness
the complex intermrelationships of climate,
physiography, vegetation, and animal life.

Center for Wildlife
Management
Studies

Site: Athi-Kapiti Plains, KENYA

Curriculum:
Semester Program
Wildlife Ecology and
Management

Summer Courses

Wildlife Management

Study in Symbiosis:
Humans and
Honeyguides

Staff:

Field Director: Richard Ruggiero,
Ph.D., Rutgers University
{Wildlife Ecology and Manage-
ment).

Resident Faculty: Susan Cooper,
Ph.D., University of
Witwatersrand, R.S.A_, {Ecol-
ogy).

Tolumbaye Tadingar, Ph.D.,
University of Nebraska (Range
Science).

Summer Course Faculty: Hussein
Isack, Ph.D., Oxford University
{Zoology).

Facilities: "International Wildlife
Ranching and Research, Ltd.”, the
site of our Center, consists of 81
square kilometers of fenced range-
land on the Athi-Kapiti Plains. The
Center is approximately 40 kilo-
meters southeast of Nairobi. Ac-
commeodations are in thatched
"bandas" and/or walled tents be-
neath thatched roofs. Additional
facilities include a kitchen area,
outhouses, solar water heater,

gravity showers, and a dining/

lecture/library building. We will
sleep on foam mattresses at the
Center and on foam pads while on
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safari. We will have access to the
Ranch's laboratory and slaughter-
house. There is no electricity at the
Center.
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Qur base of operation will be ** In-

ternational Wildlife Ranching and
Research, Ltd.”, established by Dr. David
Hoperaft, as an experimental game ranch.
Here, a variety of large mammal populations
are protected, carefully monitored and
ranched. Situated approximately 40 kilo-
meters southeast 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
depends on whether wild ungulates can be
maintained on limited areas under a regular
cropping regime. In our ninth consecutive
year of research in Kenya, we will assist in
analyzing criteria that are crucial to game
ranch management,

For example, how much woodland
habitat does a large population of giraffes
need to sustain optimal growth and reproduc-
tion? What is the best way to control weeds
and improve rangeland quality? How can
cattle herders benefit from the presence of
wildlife on their ranches? We are seeking
answers to these questions at our Center for
wildlife Management Studies.

“if | were to summarize the mos! powerful thing
about my SFS experience it would be this immer-
sion. Nootherlearning experience couldcompare.”
M.K. Crabb, Richmond, KY—University of
Massachusetts

{Photo: Lovise Matthews)
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Living and Working Conditions

Although located near the equator,
Nairobi enjoys a year round climate similar
to that of a New England September. Nights
are cool and chilly, days are warm to hot.

Located in its own isolated setting
on the ranch, with the Ngong hills to the north
and Mount Lukenya dominating the eastern
horizon, our SFS basecamp includes a per-
manent dining/lecture hall, library, outhouses
and open air showers. When in camp, our
accommodations will be thatched huts called
“bandas” and walled tents suspended in the
shade beneath thatched roofs. On off-ranch
field expeditions, we will pitch hiking tents.

"I was, to be honest, a little
scared to delve into science be-
cause I feared I might not do
well. I wanted to conquer this
Sfear and break down self-cre-

ated barriers. I felt an SFS Recenstructing a skeleton helps us to understand

il 5 g = slructure and function.  "A biclogist who only
course, with !mmedwte’ hands learns from a book can never be called a true

on learning, would be an excit- biofogist. Had | not gone, I'd stiif be that narrow-
. T minded person thinking she could go on and study
ing way to do this. mammals and nothing efse.”

Tom Meier, Lake Geneva, Wi—Lake Blanca Simmons, Fullerton, CA—California
Forest College Polytechnic Institute

{Photo: Sandra Taylor)

One of the most severely affected populations in Africa, Kenya's elephants, have experienced a drastic
decline in numbers in recent years. We will exarnine this crisis in conservation on field trips and during guest
lectures by prominent elephant researchers.

{Photo: Rich Ruggiero}
The School
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This 13 week semester program is
designed to allow students to compare aspects
of game ranching with the management of
preserved herds while studying the theory of
wildlife ecology. Through a series of three
interrelated academic courses, complemented
by a capstone course, Directed Research, we
will seek to learn about organisms, habitats,
peoples and cultures of East Africa; to un-
derstand the ecclogy of East Africa; and to
increase our awareness of the philosophical,
social and economic justification for various
conservation strategies.

Wildlife Biology will provide us
with the means to study and understand
wildlife populations and habitats in East
Africa. We will emphasize techniques and
strategies to assess wildlife habitat status and
will study the requirements of native large
game species with the aim of providing
suggestions for their management. We will
examine the effects of human disturbance
and domestic livestock as well as the ability
to formulate sound conservation and man-
agement policy with the overall aim of opti-
mizing productivity while maintaining
bicdiversity. The lecture component of this
course will be complemented by laboratory
and field exercises on the Ranch and directed
observation in several national parks and
reserves in Kenya. Ourfield work willinclude
bird and mammal observation, identification
techniques and methods for analyzing and
classifying vegetation. The digestive anatomy
and physiology will be demonstrated at the
Ranch slaughterhouse and laboratory, and
the practical aspects of the harvesting of
game species will be discussed. We will
explore some of the current controversies in
wildlife conservation, and discussions of the
global implications of conservation issues
will help us focus our understanding of
wildlife biology and management.

Population and Community
Ecology is our second core course and is
designed to provide us with the information
and conceptual background to understand the
underlying ecological principles of the East
African ecosystem. We will focus on funda-
mental processes and the inter-relationship
of the biotic and abiotic components of the
system. Lectures, field observations, required
readings and seminars will help us examine
the theoretical underpinnings of the other
courses in our curriculum.

Financial Aid is available,
Please see page 38.

Semester Program-Center for Wildlife Management Studies-KENYA

Cultural Ecology will introduce us
to the cultural, economic and geographic
factors which affect life in East Africa. We
will build a theoretical basis for the study of
hurnan culture by drawing on principles from
human ecclogy and ecelogical anthropology.
Ethnographic examples of selected adapta-
tions will be studied in the classroom and in
the field during trips and safaris. We will
examine the present day status of East Africa
in light of these concepts. Our location and
field trips afford us an excellent opportunity
to view certain aspects of the transition from
traditional subsistence agriculture and pas-
toralism t¢ a modem economy. We will
discuss the global implications of this change
while emphasizing its ecological aspects.

Directed Research, the program’s
capstone course, builds on the other three
courses. A thoroughresearch training begins
with how key questions are formulated as
expenimentally testable hypotheses. Lectures
are [imited to scientific methodology—ex-
perimental design, sampling procedure, ba-
sis statistics, and the interpretation and com-
munication {graphic, written and oral) of
research findings.

Actual field research, consisting of
group projects, begins during the third week
of the semester. Teams of two to six students
will either continue studies begun during
previous semesters or conduct new research.
Topics of key interest have beenidentified by
SES faculty in conjunction with other experts
in the field of wildtife conservation and
management in Africa. Directed research

Semester Program:

Wildlife Ecology
and Management

Site: Center for Wildlife
Management Studies, KENYA

Course Titles and Numbers:

Wildlife Biology and Management
(BIO 1821}

Population and Community Ecology
(BIO 1823} .

Cultural Ecology (SOA 1306)

Directed Research (INT 1191)

Departure Point: Nairobi, Kenya
Program Dates:

Septernber 10 - December 13, 1991
January 14 - April 15, 1992

projects are designed to provide data and
analyses of actual ecological and manage-
ment questions of relevance to on-going
programs on the Ranch and throughout East
Africa.

We will conduct field work on the
30 square mile ranch which supports both
domestic livestock and native wildlife. The
ranch and its slaughterhouse enable us to
carry out a wide variety of research projects,
which may range from behavioral ecology to
prescribed fire experiments. Most studies
apply to practical management concerns of
rangeland and wildlife biclogists.

SF8 students studying in the classroom banda on the ranch. "l wanted 1o test my ability to survive in a more
simple and a totally unfamiliar environment. Lite in Hamden, Connecticut seemed so very different from
fife in Kenya. What would it be like to five with outhouses and without electricity ?"

Rachael Feldman, Hamden,CT—University of Connecticut

{Photo: Jenee Cofton)

17



[ o |
Summer Course:

Wildlife
Management

Site: Center for Wildlife
Management Studies, KENYA
Purpose: to compare the population
dynamics, carrying capacity and
economic potential of large mam-
mals (antelope, giraffe and zebra) in
hunted populations and in national
parks; to assess the long term impli-
cations of game ranching as a wild-
life management technique.
Course Number: BIO 1806
Departure Point: Nairobi, Kenya
Course Dates:
Session I: June 18 - July 17
Session II: July 24 - August 22

Risingearlyeach moming, we will
begin a busy day with breakfast and some
camp chores, followed by either lectures or
field exercises. Ondaysthatinclude research
time, we will travel by foot or by landrover to
our research sites. Our studies call for ex-
tensive monitoring of vegetation and field
conditions as well as long, someiimes ardu-
ous, observations of wildlife species includ-
ing zebra, antclope and giraffe. Qurresearch
activities will address questions including:
Does cropping adverscly affect the social
organization and breeding success of ante-
lope? What is the economic potential of
various species? What is the diversity of
incidental species affected by game ranching
(e.g. scavengers)? What is the recovery rate
of areas overgrazed by catile and how are
these areas utilized by game?

In order to answer these questions,
we will necd to devalop our research skills,
including behavioral sampling techniques,
large mammal censusing techniques and how
to conduct surveys of vegetation composi-
tion. Faculty and guest lecturers will provide
us with the necessary background to begin
our research. Lectures will introduce us to
the general principles of ecology, animal
identification and social organization, game
ranching and management techniques, plant
and herbivore interactions and techniqucs for
estimating rangeland productivity.
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The Ranch’s weekly cropping op-
erations provide our research tearns with
unique opportunities, and the slaughterhouse
and laboratories offer numerous research
possibilitics. Parasite [oad, carcass condition
and composition, and other physical obser-
vations can be made here.

We will initiate small group field
research projects early in the course. Poten-
tial topics for directed research include giraffe
fecding ecology and camying capacity, be-
havior and social organization of the fringe-
earcd oryx, fleeing distance and cropping
protocol for vanous species on the Ranch and
surrounding ranches and wildlife areas, and
management of cattle bomas.

Field trips outside the Ranch will
take us to some of the more spectacular areas
of Kenya. These trips may include visits to
Lake Nakuru to examine the effects of the
surrounding human population on one of
Africa’s greatest national parks, the Maasai-
Mara Reserve to witness the massive concen-
trations of game and to cxamine the Maasai
and wildlife interactions here, or Nairobi
National Park to compare the ecotogy of a
semi-fenced national park with that of Inter-
nattonal Wildlife Ranching and Rescarch,
Ltd. Wemay alsohike upnearby Mt. Lukenya

4 Summer Course-Center for Wildlife Management Studies-KENYA

to take a first-hand look at some of the factors
affecting rapior conservation or visit the bus-
thing Friday market a Machakos to interact
with the local people in a thriving agricultural
area. Other possible day trips include the
National Museum of Kenya and the
Olorgesaillie National Monument, a prehis-
toric archaeological site.

"The measure of the success of
SFS should not bethe degreeto
which they increase interest in
science per se, butthe degree to
which they help each of us de-
Jine our appropriate roles as
global citizens and protectors
of a fragile planet. By this
latter measure, I think they are

enormously successful.”
Claudia Polsky, NY. NY—
HarvurdfRadelitle Collegef
Fulbright Scholar

When thinking of Kenya, one often has visions of giraffe, zebra, lions and elephants. Kenya is also
home to many spectacular bird species including raptors such as the one that Simon Thomselt is
showing to Center Director Rich Auggiero.
{Photo: Wendy Haugh)
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The world is shrinking—not in
sizc but in terms of cultural diversity. Cul-
tural erosion is an ongoing worldwidc phe-
nomena, and in Kenya, a developing country
with one of the world's fastest growing popu-
lations, cultural changes are taking place at a

phenomenal pace. One casualty of these
changes may be the unique relationship that
has evolved between humans and one species
of bird, the Greater Honeyguide (Indicator
indicator). 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 evolve such a mutually beneficial
cooperation with humans,

In many regions of Kenya, the use
of honey as a sweetener or medicine has
diminished, and the brewing of alcohol from
honey and other substances is now illegal.
Traditional nomadic communities are finding
other ways to acquire food now that the
hunting of wild ammals is illegal. And
children, who once would have herded live-
stock and been thus introduced to the activities
of the honeyguide, are now enrolled in schools.
In some areas honeyguides have already lost
their ability to respond t¢ humans.

SES students will travel to rural
Kenya io study this imperiled relationship.
How have economic and social development
impacted the relationship between humans
and honeyguides? What are the consequences
for birds whose beneficial cooperation with
humans is facing a breakdown in inter-specific
communication? If honeyguides require
beeswax for survival, how do they obtain itin
this new situation?

We will meet in Naircbi and pro-
ceed to our site in Sololo. Sololo is located in
the northern arid region of Kenya, approxi-
mately 700 km from Nairobi. Here, in pictur-
esque surroundings bordered by mountains,
professional honey hunters search 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 only entirely
brood parasitic family of birds in the world.
The female lays her cggs in the nest of other
species of birds and leaves the care of her
yvoung in the “hands” of foster parents. We

The World
Is Your Classroom.

will monitor breeding activities at nests of
polential hosts for evidence of brood parasit-
ism, for attempts of temale honeyguides to
deposit eggs, and for interactions between
the honeyguide and potential foster parents,

The Honeyguide's feeding habits
are no less bizarre. In the nest of its host, the
young bird starts out being insectivorous. At
some unknown time and triggered by an
unknown mechanism, the honeyguide starts
tofeed onbee products. Honeyguides require
help from humans to access this source of
food and consequently have evolved a com-
plex symbiotic relationship with humans.
We will design experiments using nestlings
to determine the ontogeny of behaviors and
whether the behavior is innate or feamed.
Students will search for, locaic and follow
honeyguides on their own and with profes-
sional honey hunters.

Lectures will address the land-use
throughout Kenya, the ecology, physiology
and behavior of birds, territorial behavior,
animal communication, and symbiosis. We
also will discuss aspects of human activities
and pressures which promote the existence or
disappearance of human-honeyguide rela-
tionships. Students will conduct a directed
research project which may address such
questions as do honeyguides lead other ani-
mals such as the Honey badger to bee colo-
nies? What is the relationship between guid-
ing calls of young adult honeyguides and the
food begging calls of nestlings? Our results
will be shared with interested parties at the
Museums of Kenya and the Wildlife Clubs of
Kenya.

Summer Course:
Studies in

Symbiosis: Humans
and Honeyguides

Site: Sololo, KENYA.

Purpose: to study the Greater
Honeyguide (/ndicator indicator}, its
symbiotic relationship with humans,
changes occuring in its natural habi-
tatand the long-term implications for
its survival in Kenya; to investigate
cultural and economic factors affect-
ing hurman populations which may
have an impact on the Honeyguide
and its survival.

Course Number: BIO 1840

Departure Peinf: Nairobi, Kenya

Course Dates:

Session I: June 17 - July 16

Session II: July 24 - August 22

Qur basecamp will consist of tents
erected outside of Sololo at the foot of Borolle
Mountain. We will have access to a dining/
library/lecture building as well as latrines.
Qur light will come from kerosene lanterns
and, while the supply is restricted, we will
have water for drinking and showers. Day-
time temperatures will be very warm and dry,
nights relatively cool. Qur travels to and
from Sololo will take us through a vartety of
Kenyanlandscapes. Wecanexpectto glimpse
some of the numerous wildlife species—
giraffe, elephant, lion, cheetah and zebra—
found here. On our travels through rural
arcas, we may spend a day visiting local
Boran people in Marsabit or fishing commu-
nitics at Lake Turkana and Baringo.

SFS students on this program will have the unique opportunily to work with professional honeyhunters in
their search for the wild honey still used by the nomadic Boran pegple. This incredible cultural and scientific
adventure is beyond the reach of ordinary tourists. {Photo: Rich Ruggiero)
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Marine Mammal
Studies Program

Site: La Paz, Baja California Sur,
MEXICO
Curriculum:
Semester Program
Marine Mammal
Biology and Conservation

Staff:

Field Director: Lorayne Meltzer,
M.Sc., California State University
{Teacher Education and Natural
Science).

Resident Faculty: Joel Bames,
M.Sc., Humboldt State University
{Resource Management
Education}.

Julie Eliason, M.A., Humboldt State
University {Biology).

Luis Bourillon, B.S., Universidad
Nacional Autenoma de Mexico.
Mexico City {Biclogy).

Mary Strong, Ph.D., Temple Univer-
sity (Anthropology).

Site Manager: Henk Nienhuis,

M Sc., State University of Leiden,
The Netherlands {Marine Biology).

Facilities: The SFS Marine Mammal
Studies Program is currently based
out of a small hotel just outside the
city of La Paz, at the southem end of
the Baja Califormnia peninsula. Our
site allows us excellent access to the
nearby Bay of La Paz where over 20
species of whales and dolphins have
been sighted. Our facilities consist
of three, large, domnitory style rooms,
as well as access to small lecture
rooms, a kitchen and dining/com-
mons area. In addition to the small
field library and computer room at
the site, our affiliation with the
Universidad de Baja California Sur
allows us access to the university's
small library. When the weather
allows, many of our Jectures will be
presented in the field. We will make
several trips into nearby La Paz to
enjoy the cultural opportunities of
the city. We will camp in tents
during our trips to wilderness areas.
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Background

It has been said of Baja that “few
places exist today where nature proceeds so
unhindered withits own agenda.” Increasing
resource requiremenis, spurred by Mexico's
exponentially increasing population, may
soon pre-empt this agenda. The waters sur-
rounding Baja—the Pacific Ocean and the
Sea of Cortez (also known as the Gulf of
California}—are among the most productive
marine ecosystems on earth. Benign climate,
historically undisturbed habitats and the
presence of marine upswellings—unusually
rich scurces of planklon—provide ideal con-
ditions for the area’s remarkably diverse ma-
rine mammals and their prey. Howcever, with
increasing demand and technological capa-
bility, humans and marine mammals are be-
coming competitors for the same food and
habitat resources, threatening fundamental
portions of the marine food web.

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.

SFS gratefully acknowledges
The Island Foundation
for their start-up funding
of this Program.

iy

The Marine bmmmal
Studies Program

“Participating in a field course such as this is a
fantastic opportunity for any undergraduate con-
sidering maring science as a carcer. Thisis a
chance usually reserved for graduate students.”
Tracy Farmer, East Pepperell, MA—Smith College
{Photo: Steve L. Swartz)

Schools of anchovies, shrimps, sar-
dines and numercus species of gamefish
drawn to these waters are the targeis notonly
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 de-
pendent species from their habifats.

Forcenturies the Bajapeninsula was
nearly inaccessible. 1973 marked the open-
ing of a highway from iis U.S. border to the
tip of the cape. A steadily increasing influx
of tourists portends mixed results. Monies
derived from tourism can be directed to con-
servation efforts to protect this irreplaceable
ecosystem, which will no doubt be addition-
ally stressed by their presence.

The Govermnment of Mexico has a
long history of wildlife conservation and a
strong interest in protecting marine mar-
mals. Unfortunately, funds for marine
mammal resecarch are severely limited.
Through a cooperative agreement with the
University of Southem Baja California, and
by working with the Mexican Society for the
Study of Marine Mammals, SFS students
will have an opportunity to make a significant
contribution to future management policies
as we consider the status of manne mamrmal
populations here. Through our on-going
presence, SFS can document the changing
demographics of marine mammals at constant
sites over several years. These baseline data
can provide much needed information on
changes in the utilization of coastul waters by

The School
For Field Studies



Marine Mammal Studies Program-MEXICO

marine mammals as these animals are caught
in the growing struggle over use and man-
agement of the region’s natural resources.

] Site

., Tutting south 800 miles from its
border with California, Mexico’s Bajapenin-
“sula separates the Pacific Ocean and the Gulf
of California. Its mountainous landscape is
speckled with a desert garden of thorny cacti.
The Pacific coastline is marked by occasional
saltmarshes and lagoons, widely separated
by miles of sandy dunes. The rockier coast-
line of the Gulf and the plethora of adjacent
islands provide an ideal nesting site for nu-
merous bird species including brown pelicans,
brown boobies, tems, blue footed boobies
and Heerman's guils.

Hurman presence is noticably absent
here. The few large cities and resort areas are
separated by miles of rural coastline dotted
with small fishing villages. Nearby waters
teem with fish including anchovies, sardines,
brightly colored king angelfish, moorishidols,
black marlin, sailfish and sharks.

Resident populations of marine
mammals include Califormia sea lions,
bottlenose doiphins and Bryde’s whales.
These waters also comprise key migration
routes of gray whales, blue whales, fin and
humpback whales.

“inwhat other classroom can you fisten to a lecture aboul sea lions and observe a sea lion pop up in the water
behind the fecturer ? Mark Clements, Plymouth, IN—Butler University (Photo: Steve L. Swanz}

All courses
carry coliege credit.

Research Focus

In order to manage hu-
man activities for the benefit of
both humans and marine mammals,
it is essential that we understand
the natural history and habitat re-
guirements of each species (in-
cluding humans) within the Bay of
La Paz. Our field work will di-
rectly contribute to and support
ongoing work of Mexican scien-
tists concerned with conserving the
marine mammals around the
southemn peninsula. We will docu-
ment the seasonal abundance and
distribution of marine mammmals in
and around La Paz Bay, focusing
onbothresident and migratory spe-
cies. Key questions addressed by
our research inciude: How do oc-
curring species differ in their pat-
terns of prey and habitat use? To
what exient does increased boat
traffic impact whale and seal activ-
ity pattems? What are the energy
requirements and feeding success
rates of brown pelicans? We will
use photo-identification to study
individual variations in movement
and behavior.

Tha Baia Peninsula boasts several dymamic and beautiful desert
envirgnmants. Our studies will inchude some deser! ecoiogy,
focusing on the unigue interface belween desert and marine
ecosyslems.

{Photo: Lorayne Meltzer)

Travel and teisure are key elements
of the economy of Baja California. Assisting
Mexican scientists in assessing marine mart-
mal occumrence and the impact of increased
human disturbances will help guide future
programs to increase tourism and devise poli-
cies and strategies that will preserve the natu-
ral resources of the region.

Living and Working Conditions

LaPaz, the capital of Soutliern Baja,
California, is the largest city on the peninsula
with a population of over 100,000 people.
Our base camp will be sitvated in an oid hotel
on La Paz Bay. Our simple living accommo-
dations will be supplemented with a field
computing facility, a darkroom, lecture and
study space, and asmall field library. We will
have kitchen facilities and will cook for our-
selves.

The site provides easy access to an
extraorchnary array of marine manumals in
nearby crystal clear waters surrounded by
rocky cliffs and sandy beaches. The city of
La Paz, and all it has to offer, is accessible by
a short boat ride.
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Semester Program:
Marine Mammal
Biology and

Conservation

Site: La Paz, Baja, MEXICO

Course Titles and Numbers:
Marine Mammal Biology
{BIiO 18]6)
Resource Ecology and
Managemeni {(BIO 1822}
Cultural Ecology (SOA 1307}
Directed Research (INT 1191)

Departure Point: La Paz. Baja,
Mexico

Program Dates:
September 10 - December 13, 1891
February | - May 5, 1992

This 95 day semester program
consists of four courses designed to allow
students to explore the scientific, econemic,
social and historical issues involved in the
conservation and protection of marine
mammals.

Marine Mammal Biology will
provide the foundation of our semester’s
work. This course will provide an overview
of the biclogy of the five marine mammal
groups—cetaceans, pinnipeds, sirenians,
polar bears and otters—concentrating on
cetaceans and pinnipeds. Lectures will cover
the evolution, systemnatics, social and be-
havioral ecology, anatomy, physiology and
adaptations tomarine environments of marine
mammals. We will also discuss the history of
marine mammal/human interactions, touch-
ing on the animals' ecological role in the past
and present. Our research will focus on
cetaceans and the Califorma sea lion, and
how they interact with the human population
in the area. Guest lecturers will include
leading marine mammal biologists from the
area who will share their recent research
experiences and ideas.

Resource Ecology and Manage-
ment will complement Marine Mammal Bi-
ology in that we will continue to use pinniped
and cetacean examples in our discussions of
resource use and management. In Resource
Management, we will expand our view (o
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consider conservation and resource manage-
ment issues more generally as we integrate
concepts of marine ecology with the needs of
managing marine resources. We will con-
sider problems creaied by the often conflicting
demands of resource use and conservation as
well as how conservation policies arc made
on both local and global scales. The course
will review the management of compiex eco-
logical communities and ecosystems. Tech-
niques of data collection and analysis will be
introduced during laboratory sessions.

It Cultural Ecology we wiil con-
sider how cultural perceptions often conflict
with resource conservation and management.
The relationship between the people and how
they view or use resources is rooted in cultural
and historical traditions. Growing human
populations usually stress terrestrial ecosys-
tems. In Baja, whileclimate limits the capacity
of the environment to support populations,
the expanding industries of commerce, fish-
eries and tourism can accommodate popula-
tions above the normal “ecological” carrying
capacity of the resources. Consequently, the
local ecosystem suffers gradual degradation.
We will examine the structure of the societics
of Baja and of Mexico, and how the history of
agriculture, fisheries, commerce and tourism
shaped those structures. We will also discuss

current politics and consider major indus-
tries, their impact on the local econemy,
culture and environment (especially marine
Tesources).

In Directed Research students will
have the opportunity to integrate perspectives
developed in the previous courses as we
design independent research projects focus-
ing on the behavior and ecology of marine
mammals in the wild. These projects wili
support ongoing research by Mexican sci-
entists through the University of Southern
Baja California. Students will be exposed to
how to 1dentify key questions, and to trans-
form them into testable hypotheses. We will
then develop the technical skills of rescarch
inciuding statistics, behavioral observation,
data collection and analysis, and marine
mammal identification at sea, to test these
hypotheses. Finally, we will work on the
communication of research results. Potential
projects include creating a photo-identifica-
tion catalog of whales and dolphins, deter-
mining distribution patterns of whales in the
Bay of LaPaz, examining special relationships
of botticnose dolphin, and assessing whether
vigilance behavior of sea fions is affected by
group size and approach.

We wilt utilize boats such as the one above o gain access to the over 20 species of resident and migrating
maring mammal species that have been recorded in the nutrient rich waters surrounding the Baja peninsufa.

{Photo: C. Shannon Gooby)
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Center for Studies in Sustainable Development: COSTA RICA

Background

Sustainable development, defined
as the management ot resources so that they
may vield the greatest benefit to present gen-
crations whilc maintaining their potential to
' meet the needs of future generations, is
. thought by many to be one of the few viable,
long term conservation straiegies tor imple-
" mentation on a global scale. Historically, the
conservation movement has sometimes
floundered, in part because of the “total pres-
ervation” attiiude of its advocates, and the
implication that conservation and economntic
development are incompatible. Theories
underlying sustainable development propose
_that development and conservation are, in
fact, mutually dependent, rather than mutu-

ally exclusive.

Site
Costa Rica presents some very spe-
cial opportunitics for case studics of the chal-
lenges of sustainable development tncluding
some examples where progress has already
becn achieved. These include protection of
forested watersheds while developing hy-
droelectric power; the establishment of con-
servation regions for the protection of bio-
logical diversity, indigenous peoples, and the
culture of regional communities; control of
disease; development of sustainable agricul-
tural practices; and restoration of native eco-
systems.
s
Costa Rica, trans-
lated “rich coast”, was dis-
covered and named by
Christopher Celumbus in
1502, Similar in size t©
West Virginia, Costa Rica
1s bordered by Panama and
Nicaragua as well as the
Pacific Ocean and the Car-
ibbean Sea. Costa Rica has
nothad anarmy since 1948,
and has a strong democratic
history. While approxi-
mately 12% of CostaRica’s
land is protected as national
preserves, cutside of these
parks deforestation contin-
o ucs at an atarming rale. In
the face of the highest per-
capita debt in the world,
“Ticos™, as Costa Ricans
call themselves, are ad-
dressing their country's en-
vironmental preblems with
a commitment and creativ-
ity rare among developing
countries.

The Warld
Is Your Classroom

Costa Rica's c¢loud forests,
rainforests, mountain plains and lowland
jungles are home to over 6,000 species of
plants—including over 1,200 varicties of or-
chids. Theiridescent Biue morphois just one
of over 300 species of buiterflics found here;
total insect species number i the thousands.
And, while the elusive quetzei is considered
by many to be the area’s mosl spectacular
bird, Costa Rica is home to over 850 bird
species including scarlet macaws, toucans
and hummingbirds. Drenching rains—up to
300 inches per ycar—foster large cxpanses of
rainforest that provide refuge for howler
monkeys, capuchins, and three-toed sloths.
Much of the plant and animal life exists in the
uppermost reaches of the rainforest where the
canopy towers more than 150 feet above the
forest floor.

Temperatures and rainfall vary,
coastal temperatures average 75 degrees and
may fall to below freezing in the central
mountaing where peaks rise to 12,000 feet.
During the rainy season, usually from May to
November, it is rainy along the coast but the
heaviest rain f2ils in inland mountain ranges.
Dry, tropical forests cun be found in the
northwest, near Guanacosia. Condensation,
rather than precipitation, provides the mois-
ture necessary i¢ susiain the unique flora and
fauna found at the Monteverde cloud forest,

The fact that "Ticos", as Costa Ricans call themselves, are addressing
their counlry's envirgnmental probiems with creativity and commitment
may ensure the availability of critical resources for the next generation.
{Photo: Jane Marcus)

]

Center for Studies
in Sustainable

Development
Site: COSTA RICA

Curricubum:
Semester Program:
Studies in Sustainable
Development

The SFS Center for Studies in Sustain-
able Development in Costa Rica is
scheduled 10 open in September 1991.
Here, students can take advantage of an
unusual opportunity to gain first-hand
knowledge of the challenges posed by
the search for sustaimable development
strategies under conditions of limited
resources. Direct observation of the
challenges of natural resource protection
in developing countries is vital when
considering the role that developing
countries must play in future interna-
tional environmental agreements.

Studies in Sustainable Devel-
opment will be offered at the interme-
diate level and applicants must com-
plete a college level ecology course
prior to participating in this semester
program. Background in one of the
following areas would enable students
to maximize this opportunity: environ-
mental studies, international develop-
ment or Latin American studies.

Program Dates:
Septemnber 10 - December 13, 1991
February 1 - May 5, 1992

Course Titles:
Conservation Biology of Tropical
Ecosystems
Social and Political Systems of
Costa Rica
Sustainable Development
Directed Research

The SFS Center for Studies in Sus-
tainable Development is the result of
cooperative effort between The School
for Field studies and a Consortium of
schools including Brown University,
the University of Michigan, and Al-
legheny, Colby, Dickinson, and
Middlebury Colleges. A porticn of
the spaces in each semester are re-
served for stndents from Consortium
Schools. Interested students should
contact the SES Admissions Office
for further information,
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lecated on the continental divide in the cen-
tral mountains. To the southeast, near the
border with Panama, La Amistad Park hosts
a population of jaguars and pumas. The
country seemingly “tilts” toward the Pacific,
and the sloped terrain is etched by swift
rivers, several of which have been harnessed
to power electric plants. Magnificent beaches
fringe both coasts, and some of the largest
known nesting beaches for sea turtles are
found here. Costa Rica’s rich botanical and
faunal diversity is fostering the development
of a signiftcant tourist industry. Many Ticos
support themselves through agricalture, es-
pecially the growing and harvesting of sugar,
bananas and coffee. Caitle graze on inland
slopes while the coasts are the sites of pro-
ductive fisheries. There is some manufactur-
ing, usually utilizing products from the
rainforest. San Jose, the capital, is abustling,
modem city.

Program of Study

The study of Costa Rica’s effort to
protect their environment and to deal with the
challenges of sustainable development will
be presented as a series of case studies on
particular issues and problems. Students will
spend a period of time leamning first-hand
about the scientific and social aspects of the
issue, and the efforts of the Costa Rican
people to address their need for development
and protection of their environment. These
cases will then be used to address the broader
issues of sustainable development in devel-
oping countries and the changing role of both
the U. S. and the U. N. in working with these
countries to achieve their objectives.

The overall themes of the curricu-
lum will be to understand: what scientific
information is necessary to achieve programs
that support sustainable human systems, how
different development issues are unavoid-
ably interrelated, and how solutions are shaped
by the existing political and cultural condi-
tions. Specific case studies that may be
investigated include:

« The success of community-based reforestation
prajects and the use of community forests
(0 support furniture production for export,

- Design and management of the buffer zone for
La Amistad International Park.

- Baseline studies of the proposed Boruca Hy-
droelectric project.

- Land-use and economic transition in Golfito
in the wake of the departure of the United
Fruit Company.

Emphasis will be placed on having
students directly involved with the commu-
nities affected by the issues, and engaged in
projects that invoive monitoring conditions
over extended periods of time.
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QOur case study approach necessi-
tates that material be presented in an inte-
grated fashion by faculty teaching as a team
rather than breaking the curriculum into
discrete courses. We will therefore integrate
our studies of conservation biology,
agroecology, hydrology, soil science, miner-
alogy, economics, political science, social
planning and organization, and Latin Ameri-
can culture. For the purpose of awarding
academic credit, these subject matter comprise
the necessary compenents for the following
courses:

Conservation Biology of Tropical
Ecosystems will explore the natural mechanisms
by which biodiversity is maintained. We will
study patterns of interactions among biclogical
compoenenis of a tropical ecosystem to understand
the factors controiling diversity, scarcily and eco-
sysiem health, and how biodiversity can be pro-
tected from human disturbance.

Social and Political Systems of Costa
Rica examines the human history of Costa Rica.
Costa Rican democracy will bc compared with
that of the Unitcd States, particolarly with respect
to the formation and enforcement of resource

Before it was seltied, virtually alf of Costa Rica was
covered by forest. Today that area has been
reduced to less than 35%. While over 10% of the
country’s fand is preserved in parks and reserves,
outside of these parks deforestation continues at
an alarming rate.  {Photo: Chip Isenhart)

policies. The high literacy raie, relatively good
economic situation, and other special features
stich as lack of an army, will be cxamined and
contrasted to other Central American countries.
We will explore the historical and contemporary
cultural composition of Cosia Rica, giving atten-
tion to ways in which Cosla Ricans perceive their
natural resources and the conservationfexploita-
tion of these resources.

Sustainable Development will exam-
ine the essential elements fordesigning and imple-
menting sustainable rural development efforts.
We will consider projects in agriculiure, forestry,
and energy production as weil as fisheries, “cco-
tourism”, and small scale manufacturing. The role
of local people as well as that of the government
and private nationai and bilateral aid agencies will
also be covered.

Directed Research will enable students
10 undertake an original project reflecting one or
more of the case studies, examples of which are
described above. The group will choose a ficld
research lopic addressing a conservation, social,
or welfare issue and will develop rescarch objec-
tives and design data collection with faculty su-
pervision. Each project will be presented in a
paper and in a public meeting io which local
residents andfor development professionals will
be invited.

Living and Working Conditions

We are currently considenng a va-
riety of site options, and expect to locate our
center in the southern pacific region of Costa
Rica in the Coto Brus Valley, most likely in
or near the town of San Vite. We will
occasionally travel to other areas of the
country to investigate specific problems re-
lating to issues studied in the Coto Brus area.
For at least the first year of the program, it is
expected that we will lease a site. Buase
accomrmnodations will be rustic, but com-
fortable and will likely include a lecture/
dining hall, library and computing center.

Costa Rica has a tropical climate.
We can expect moderate temperatures and
fairly regular rain showers, especially in the
late spring. A great variety of foods are
available in Costa Rica including beef,
chicken, fish, fresh fruits and vegetables.
Students will prepare their own meals when
at our site.

A knowledge of Spanish will prove
very useful as many Costa Ricans do not
speak or understand English. Students are
encouraged to take a course in Spanish prior
to arriving in Costa Rica. Our program will
incorporate a period of intensive language
instruction upon our arrival at the Center,
however this will not substitute for a working
knowledge of the language.

The School
For Field Studies



Introduction to Summer SateHite Courses

Satellite Courses

In addition to conducting research
at the five SFS Centers described in the
preceding pages, SFS is keenly interested in
having the flexibility to mount shorter-term
research efforts at environmental "hot-spots™
worldwide. Tothis end, we offer students the
. opportunity to participate in 30-day summer
courses at ten satellite sites around the globe.,
The academic rigor of satellite courses is
equal to that of summer courses offered at our
Centers.

SES sites are chosen in large mea-
sure for their dramatic illustrations of the
issues under study. Satellite sites allow usto
take advantage of unique research opportu-
nities such as those presented by the oil spill
in Price William Sound, Alaska or the pro-
posed development of ski areas in Colorado.
SFS research activities at these sites may take
place over one to as many as five or six years.
As s true for our Center-based programs, all
research results are shared with concerned
local agencies and resource managers for use
in developing management policies.

Because of the shorter duration of
summer courses and the fact that, in most

cases, weather conditions during this period
are less severe, our housing requirements are
more flexible. Satellite courses offer us the
opportumity to be more mobile and to move
our camps, if necessary, to access the best
research sites. In most instances, our ac-
commodatiens for satellite programs are in
tents or rustic cabins. Our curricular design
for these programs fosters an intense im-
mession in the ecosystem under study.

1990-91 Satellite Course Faculty
(Partial List)

Constance Becker, Ph.D. Candidate
(Zoology)
University of Alberta

Brad Bennett, Ph.D.
{Biology)
University of North Carolina

Scott Carroll, Ph.D. Candidate
(Ornithology)
University of Utah

Peter Dutton, M.Sc.
(Ecology/Biclogy)
San Diego State University

Molly Morris, Ph.D.
{Environmental Studies)
Indiana University

Keith Rittmaster, M.Sc.
{Environmental Management}
Duke University

Charles Schaadt, Ph.D.
(Evolutionary Ecology)
McGill University

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

Larry Underwood, Ph.D.
(Zoology)
Pennsylvania State University

Patrick Kangas, Ph.D.
(Environmental Engineering Sciences)
University of Florida

1991 SFS Summer Satellite Sites

6,7,8

1. Ecology of Bald Eagles
Alaska

2. Ecology of Harbor Seals
Puget Sound, Washington

3. Ethnobotany
Ecuador

4. Landscape Ecology
. Colorade

5. Biology and Behavior of Bottlenose Dolphins
North Carolina

6. Tropical Cloud Forest Ecology
Costa Rica

7. Primate Ecology and Conservation
Costa Rica

8. Ecology of Endangered Sea Turtles
Costa Rica

9. Tropical River Ecology
Belize

10. Humpback Whale Ecclogy
North Atlantic

SES Alumni are happy to share their experiences
with you. Call the Admissions Office for details.
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Summer Course-Humpback Whale Ecology-NORTH ATLANTIC

ol
Summer Course:

Humpback
Whale Ecology

Site: NORTH ATLANTIC

Purpose: io understand how distribu-
tion and density of endangered
hummpback whales (Megaptera
novaeangliae) are related to the oc-
currence of fish stocks; to contribute
te ongeing studies of the density and
distribution of large whale species; to
further document the life history, te-
productive success and association
patterns of the identified whales in
the Gulf of Maine.

Conrse Number: BIO 1804

Departure Point:
Boston, Massachusetts

Course Dates:
Session I: June 18-July 17
Session I1: July 24- August 22

Each summer, hundreds of hump-
back whales return from breeding grounds in
the Caribbean 10 the lood-rich banks of the
Gull of Maine. [n a three to four month

peniod, they must build up a thick coat of

blubber to carry them through a period of
fasting during their long migration 1o winter
hreeding and calving grounds in the Carib-
bean.

The factors Lhat determine the dis-
tribution and movement patierns of hump-
back whales on the summer feeding grounds
have never been cleariy understood. As their
numbers increase, there have been coneerns
about disturbances associated wilh
whalewatching vessels. the potential impact
of increased commercial fishing, and the
effects of oil exploration. Four years ago.
humpbacks all butabandoned the once heavily
used Stellwagen Bank in the northern Gulf of
Maine. SES surveys supporied specutations
that they were using an arca southwes( of
Cape Cod more heavily. In 1989, the whales
returned 0 Stellwagen Bank. Rccent pro-
posals have been made to use this area as the
release site for waste water from nearby
metropolitan communities,

SFS studies of humpback whales
over six years have tracked changes in dis-
tribution throughout the Gulf of Maie, added
to an ongoing catalog of individually-identi-
fied whales, and documented behaviors as-
sociated with feeding episodes. Further ef-
fort 13 necded to determine the habital re-
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quirements and use patterns of humpbacks,
to help clarity the degree of recovery of this
species, and the implications of recovery lor
future management policies. Cur research
will focus on questions such as how are
humpbacks distributed refative to food sup-
plics? To what extent are whales able fo
communicate food availability to other
whales? How closcly are whale distribution
palierns associated with movements of sand
lance? Whal impacts are boats having on
whale behavior?

Cur first week will be spent at a
campsite on Cape Cod, near the Massachu-
selis coasl, preparing tor our time at sea.
Faculty wili address the anatomy and physi-
ology of whales and dolphins, the life cycle of
the humpback whale, marine food webs and
humpback feeding patterns, and techmigues
for identifying cetaceans. We will cover as
much of the lecture material as feasible to
enable us 1o spend every available moment at
sea walching our spectacular and unpredict-
able subject of study—the humpback whale.

Much of the next three weeks will
be spent aboard a sailing schooner where we
will divide into watches that rotate through-
out the day and night. Qur research day
begins at suntise. Once we sight whales, we
will record their location, number, general
aclivity and direction of movement, as well
as general sea and weather conditions. Re-
search activities will include censusing of
humpbacks and other species of great whales
along pre-determined ship transects, measur-
ing ocean characteristics in areas differing in
whale density, and photo-identifying indi-
vidual humpback whales. We will document

same time .."

behaviors, particularly with respect to social
interactions among groups of feeding whales.
We also will note the Lype and occurrence of
boat activity during our observation periods.
Students’ direcied rescarch projects may fo-
cus on long-term associations among indi-
vidually identified whales, documenting
differences in behavior among calves, sub-
adults and adults of different size and sex.

YStudents with field experience
such as this not only have an
edge inlanding that interesting
Job; once khived, they are morve
capable of carrying out their
resegvch opporiunities.”

U, Haery 0, Haokonsen, Coordinuter.

o ironmgual Steies, Southiern
Connecticut State Lniversily

The (inal days of the course will
find us back on the mainland processing data
and preparing our reports and papers. Qur
resuits will be sent to the National Marine
Fisheries Service, while our fluke photographs
will be sent 1o a central repository of denti-
fied whales at the Center for Coastal Studics
in Provincetown.

Life aboard the schooner will be
close at limes; efficient use of space is an
mmportant element of a ship’s sailing capac-
ity. We will share watch rotations and clean-
up chores. A willingness to be a cooperative
team member is especially important on a
saihing ship; things go smoothly only af ev-
eryone does his or her sharc.

N

"All of a sudden a whale would change direction and come towards us and follow us .. then it would
raise itself out of the water just to look af you, And you're trying to say wow and take data at the

Beth Grieff, Beaver Dams, NY—M1. Holyoke College (Photo: Ben Baxter)
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Summer Course-Primate Ecology and Conservation-COSTA RICA

Fifty percent of all known primate
species are endangered or threatened ac-
cording 1o listings compiled by the Interma-
tional Union for the Conservation of Nature
, {IUCN). On a global scale, the single most
scrious threat 1o primates is the loss of un-
disturbed tropical forest habitat.

Costa Rica has a strong record of
setting aside protected lands—over 109 of
the country’s land is set aside in national
parks and reserves. However, outside of the
national parks in Costa Rica, primate popu-
lations areexperiencing arapid loss of habitat
as their range is fragmented and transformed
inte agricultural systems. There are few
exceptions to this pattern of deforestation and
those that exisl have been poorly studied.
Recently, growing numbers of privaie land-
owners have been maintaining tropical forest
patches with the aim of attracting both ama-
teur and professional ecologists as paying
visitors. These private forest reserves may
provide a sustainable framework for the con-
servation of several species of neotropical
primates.

The Curua National Wildlife Refuge
was established in 1984, by private owners,
with the intention of combining sustainable
agriculture with wildlife conservation, eco-
logicaltourism, and environmental education.
Curu offers a rich diversity of plant and
animal life and is home to two species of
monkeys. The mantled howier menkey
(Alouatia palliaia) and the white-laced ca-
puchin (Cebus capucinus), can both be
readily spotted on and near trails throughout
the reserve.

Our research will focus on the habi-
tat use and the population biology of the
mantled howler and white-faced capuchin.
Questions we will seck to answer include
how do these specics use trees? What is their
diet choice? How can conflict between these
monkeys and human agricultural systems be
. reduced? What are the ecological correlates
of howlermonkey troop size, home range and
demography? We will add to initial habitat
descriptions and population censusing begun
by SFS research tcams at Curu in 1990. Our
compiled research resuits and census data
will be sent to the IUCN Primate Specialist
Group and presenied to the managers of the
Curu Reserve.

Financial Aid is available.
Please see page 38.

After meeting at the airport, we will
spend the first night in San Jose. The next
morning, we will travel west to Puntarenas, a
coastal town on the Gulf of Nicoya. Here we
will board boats that will take us to Curu,
located on the tip of the Nicoya peninsula.
The Curu reserve is owned by the Schutt-
Valle family, who will be our hosts.

During our first days at Cury, we
wiil attempt 10 identify age and sex classes of
howlers and capuchins, to become familiar
with the reserve’s trail system, and to become
skilled in censusing and data coliection
techniques. With the help of faculty, by the
end of week one, each student will have
selected and initiated a directed rescarch
projeci. Polential projecis include an inves-
tigation of howler troop size and composition
in deciduous and cvergreen tropical forests,
agriculwural crop-use by capuchins, and diet
differences in both species.

It ig very different collecting data on monkeys that
are running from you or throwing twigs af you than
itis coflecting data on rats that are in a Skinner box/!”
Christy Freeland, Charlotte, NC—University of
Narth Carolina  {Photo: Dusty Becker)
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Summer Course:
Primate Ecology
and Conservation

Sife: Curu Mational Wikdlife Reserve,
COSTA RICA
Purpase: 1o stady the ecology and be-
havior of two species of New World
micnkeys, mandled howler m
[ Aderaitran pal, J and while-fzced
capuching (Ciefms caplecinus), o
understand how they pse their envi-
ronument in onder o develop man-
venl plans 1o promote their sur-
vival, in the fece of ongoing defor-
mlm an both public and private
Course Number: BIO 1808
re Point: San Jose.
Rica
Course Dates:
Sessbon | Jume 18 - July 17
Senston (18 Juby 24 - Augest 22

During the second and third wecks
of the course, cur days will begin at dawn
with field work. Most days will be spent
collecting data in the forest, while athers will
be punctuated by faculty lecturcs on topics
including biogeography, primate social or-
ganization, and tropical rainforeslt conserva-
tion. In the late aftemoon and evening, we
will have time for study and epportunities for
relaxation including beachcombing and
swimming. Qccasional trips 1o the ncarby
village of Paquera, as well as an overnight
field trip to Cabo Blanco Natural Reserve
{Costa Rica’s first national park) will provide
us with a broader appreciation of natural
resource management as well as aperspective
on Costa Rican culiure, The last week of the
course will be spent compiling data in prepa-
ration for oral and written presentations of
our research results.

Visits to the nearby beach will pro-
vide a temporary respite from the heat and
humidity. Qur accommodations consist of
rustic beach cottages. Meals will be served
"Tico"-style (traditional Costa Rican fare)
and we will all pitch in to help with daily
chores.
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‘ Summer Course-Landscape Ecology-ROCKY MOUNTAINS

o il |
Summer Course:

Landscape Ecology:
Designing Parks

for Preservation

Site: ROCKY MOUNTAINS,
COLORADO

Purpose: to determine the quality and
size of ecological land units needed
to preserve species diversity and
conserve populations of bighorn
sheep, Americanelk, muledeer, black
bear, and othermammals in the Rocky
Mountains; to initiate the develop-
ment of a biological preserve system
for Colorado to support and protect
the state's wildlife.

Course Number: BIO 1800

Departure Point: Denver, Colorado

Course Dates:
Session I: June 18 - July 17

Session II: July 24 - August 22

The remote San Juan Mountains
represent one of America’s most outstanding
natural areas. Here, where snow-capped
mountain peaks jut skyward from green-
foresied valleys, elk, mule deer and the solitary
black bear roam at will. This area forms onc
of the last intact fortresses of vast wildlite
diversity in the continental U.S. Planned
land-use changes throughout the southern
Rockies are leading to concern that compet-
g interests will result inoa rapid loss of
wildlife habitat in the San Juans. In order to
protect the diversity of species that naturally
occur in threatened primary waldlife arcas,
biologists and resource management offi-
cials mustknow where, how large, and “natu-
ral” key areas should be to sustain wildlife
diversity and abundance.

We will document the vegetation
type and topography of habitats for large
mammal species such as bighorn sheep, mule
deer, clk, and bison. We will record the
presence of these animals and atiempt to
determine if habitats in which the animals do
not occur could suppert introduced popula-
tions. Special efforts will be made w identify
unique or critical environments {old growth
forest, undisturbed riparian habitais, areas of
high berry productivity). Study areas will be
selected on the basis of factors such as current
use, proposed development or conservation
efforts. orindications of potential as wildlife
habitat. Qur findings will be of use in an-
swering critical questions such as How much
development can be interspersed with natural
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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 Mcsa Verde National Park
and the Southern Ute Indian Reservation,
along the Colorado-New Mexico border,
They extend from sagebrush habitat below
8,000 ft., 1o high peaks over 14,000 fi. Fol-
lowing our arrival, we will familiarize our-
selves with the San Juan area through maps
and acnial photos and move on to establish
our first base camp. We will survey areas on
the Westemn slope of the Front Range to
determine iypes and distribution patterns of
selected wildlife and then carry out system-
atic transects to map vegetation associated
with the presence of identified species. We
will note the features of greatest importance
in those areas associated with particular dis-
tributions of large mammal species.

We will carry oul directled research
projects based on our interests and observa-
tions. There are many tmportant quest:ons (o
be addressed such as How suitable are land-
scape units for endangered species such as
grizziy bear, wolverine, lynx and black-footed
ferret? What is the potential for restoring
frec-rouming bison to the area? Do public

land-use values threaten the pristine qualities
of this region? Qur research results will be
presented to the U, S, Forest and U. S. Fish
and Wildlife Services in order 1o build sup-
port for preservation of this vital area.
Faculty lectures will address the
vegetation ang habutal types of the southern
Rockies, the natural history and ecology of
nafive species, conscrvation biology and

"F worked out the arrange-
ments. § paid for it { flew there
alone. { did it myself. Thisis
the type of independent expe-
rience | needed at this point in
miy life.”’

Lauric Sanders, Cheshire CT

Smith Collead

theories of biogeography. Training inthe use
of landscapc mapping systems and aerial
photo interpretation will be provided. Atthe
end of each day, as werciax around a glowing
campfire, we will informally consider topics
that may range from cultural differences in
land ethics to personal views about conser-
vation and wildlife protection.

Weather conditions will range dra-
matically from mid-day heat tonight-
time cold. While it will be generally
waim and dry at lower clevations, we
can expect afternoon thundershow-
ers, particularly along the higher
mouniain slopes. Our base camps
will be comprised of durable light-
weight tents and outdoor equipment,
facihiating our ability to create sec-
ondary camps as needed. We will
prepare our food over campfires, and
share camp chores.

Vegetation sampling in the Colorado
Rockies. "When | signed up for the
course, f was expecting fo find fourteen
scholastically intense researchers and
me. As [ talked to the other students., 1
found people with a variety of interests.
They weren't afl bio majors, there were
economics and liberal arts majors, and
the ever present undecided majors.”
Timothy Jon Van Nerman, El Paso,
TX—Washington State University
{Phato: Donna Stockrahm}

The School
. For Field Studies



Summer Course-Endangered Sea Turtles-COSTA RICA

Sea turiles are among the largest
living reptiles, ranging in size up to 900 kg.
Surprisingly little is known about these ani-
mals, since they spend the majority of thew
lives at sea. Their habitat ranges from Labra-
dor to South Africa, and includes wanm and
cool waters. The sex of haichling sea turtles
is not determined by genetics, but by the
temperature at which the eggs are incubated.
In sea turiles, low incubation temperatures
produce males and higher temperatures pro-
duce fernales.

Sea turtles face a growing number
of envirommental threats, many of them of
human n origin. Worldwide, their nesting
areas are being altered or destroyed by de-
velopment, they lace capture by fishermen,
and adults and eggs on or near beaches are
exposed to the threat of poaching. Additional
problems include survival of hatchlings
through the vulncrable first years at sea and
nest failure due to predators, parasites, and
physical processes such as seawater washout.

SFS students will return to the
beaches al Tortuguero for a second year to
study the biology, ecology and conservation
of scveral species of turtles that use these
beaches on the northeastern coast of Cosla
Rica. Gurresearch will have three foci. Mirst,
we will assist the researchers and volunteers
of the Caribbean Conservation Corporation
{CCC) in their cfforls 10 tag and measure
nesting green Lurtles and to record nest fo-
cations. We will help 10 add to an existing
database on green Lurtie behavior, distribution,
population size, and migration. We will
accompany CCC nightly lagging teams or

will be assigned our own patrol area. The
presence of researchers on the beach s thought
te be a deterrent Lo potential poachers.

Second, we will seek to answer
guestions including: What effects do the
physical characteristics of the nests of both
green turtles and lcatherback tustles have on
the hatchlings that emerge from those nests?
What are the thermal characteristics of the
nesting beach? What haichling sex ratios
might we expect given these thermal char-
acteristics? How do current sex ratios com-
parc with those of previous years?

Our third project will involve an
investigation of the effects of human activi-
ties on nesting behavior, There is concem
that the increasing numbers of tourists present
on the beaches at night may disrupt nesting.
Our study will provide data which may help
the National Park Service to make appropri-
ate management decisions for these beaches.

Atfter meeting in San Jose, we will
travel by bus and boat to our site just outside
the small iown of Tortuguero. Tortuguero is
surrounded by lowland wet tropical forest,
much of which has been cleared in recent
years {or agricultural use. The area is popu-
tated by a mixture of native Costa Ricans
{“Ticos”) and Nicaraguan refugees.

We will divide into three research
teams with two tcams patrolling the beach
cach night. Students will be infroduced to
field rescarch skills including tagging,
censusing, conducting thermal measurements,
recording nesting activitics and physical
characteristics. Because the majority of our
data collection must be done at night when

if they survive the many perils and predators facing them as hatchfings, female turtles are thought to
atways return o the beaches where they were born to lay their eggs. Thus, habital protection is essential

to this already endangered species

Financial Aid is available.
Please see page 38.

{Photo: Susan Barvanek)

Summer Conrse:
Ecology of
Endangered Sea

Turtles

Site: Tortuguero, COSTA RICA

Purpose: to investigate the ecology
and behavior of endangered seaturtles
including the green turtle (Chelonia
mydos), and the leatherback turtle
(Dermochelys coriacea), to investi-
gate the beach at Tortuguero used by
several species of turtles in order to
recommend management policies that
will protect the nesting habitats of
these endangered species.

Course Number: BIO 1842

Departure Point: San Jose, CostaRica

Course Dates:
Session I: June 18 - July 17
Session H: July 24 - August 22

females come shore 10 lay their eggs, our
days will be devoted to leciures, studying and
documenting evidence left on beaches from
any turtle activity from the previous evemng.
Facuity and guest lectures will address the
taxonomy, natural histories and life histories
of wrtles, concepts of population and physi-
ological ecology as they apply to sca turtles,
nesting biclogy, temperature dependant sex
determination, and the conservation of sea
turtles. Students will have the opportunity 1o
conduct individual or small group directed
rescarch projects. Potential projects include
effects of moon and tides on nesting green
turtles, mean sand temperalure variations by
zones, a theorenical sex rano for green wrtles
or leatherback wrtles, or the effects of trans-
planting nests on rates of predation.

During the final days of the pro-
gram, we will compile and analyze our daia
for use in oral presentations of our research.
Qur results will be shared with the CCC 1o
enhance their longterm etforts here, as well
as with the Park Service foruse in developing
area management policies.

Our base will be in cabins just oul-
side of Tortuguero. Boats will be used as our
primary form of transportation on the river
and connecting canals. The weather here is
hot, humid, and often rainy. While the thought
of swimming can be enticing, especially in
the midday sun, the presence of sharks in the
area forces us to limit our water ventures (o
knee deep wading. We will schedule our
days as best we can to accommodate recov-
ery from any lack of sleep brought on by
evening patrols.
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- Summer Course:
Tropical River
Ecology

Site: BELIZE

Purpose: to describe the structure and
function of a tropical riverecosystem
in arder to evaluate the “health” of
the river and indirectly its watershed;
todeveloprecommendations for river
conservation to protect rivers from
the impacts of land-use changes.

Departure Point: Dangriga, Belize
{We will meet in Belize City and fly
to our site as a group.)

Course Dates:
Session I: June 18 - July 17

Session IL: July 24 - August 22

For many Americans, a descrip-
tion of a tropical river might include adjec-
tives such as mysterious, exotic, and even
romantic. as one conjures up scenes of Bogart
and Hephurn on the African Queen. In real-
ity, tropical rivers do present us with a mys-
tery as relatively hiile is known about their
diversity. structure and function. The lack of
rescarch and management focus devoled Lo
tropical rivers 1s somewhat surprising given
the significant role many of these rivers play
in the history. commerce, and agriculture of
the countries through which they flow. In
many cases, rivers are more severely stressed
than any other ccosystem.

Bebize, with the lowest population
density and lowest relative deforestation rate
of all Central American countries, offers an
excellent site for the study of tropical river
ccology. Since the environment has suffered
less human impact than most other neotropical
countrics, the Belizian ccosysiems retain
much of their ccological value. At the same
time, the rivers of Belize have had more usce
than other systems through commerce, {ish-
ing pressure and poilution, and ecffective
management and conservation of river sys-
tems is entical to Belize's future prospenty.

Thissummer, SFS students will have
the opportunity to help unravel some of the
mystery surrounding tropical river systems
as we study and inventory the Sitiee River at
three eritical paints along a 10-mile stretch of
s route to the sea. The Sitiee River, which
flows for approximately 30 miles from the
Maya Mountains of central Behize to the
Caribbean Sea, has served as a main “high-
way’ since the days of early Mayan civiliza-
non. Questions we will seek to answer in-
clude: How does the ecosystem structure and
function differ as the river changes from a
freshwatcrsiream o amainly saling/sea waler
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system? What1s the metabolism of the river?
Towhatextent have land-use pattems changed
the river, and how can the river be managed
to prevent degradation?

We will meet at the airport in Belize
City and fly as a group 10 Dangriga. From
Dangriga, we will travel by bus 1o our site at
Possum Point, a biological field station on the
banks of the Sittee River. Introductory lee-
tures by faculty will introduce concepis of
aquatic ecology to preparc us for field work.
Much of our time will be spent in or on the
river.  For most of our field work, we will
break into three groups to lacilitate our sam-
pling, which wiil take place primarily at three
locations along the river. Possum Point wili
serve as our middle river sampling site, and
we will travel upstream 10 (o a freshwaler site
and downstrcam to the mouth of the river in
motorized boats.

Once a week, we will develop diur-
nal oxygen curves for all three sies in order
1o understand the metabolism of the river.
This information can yield imporiant indica-
tions of the overall health and performance of
the ecosystem. In order 1o understand com-
munity structure, students will utilize snor-
keling and seine netiing to sample fish and
macroinvertebrates and to assess in-stream
habitats. The fact thai no taxonomic keys
exist foridentifying species in inland tropical
rivers is just one indication of how litue
attention has been focused on this ccosystem.
Therefore, it may not be possible or us 1o
identity, to the species level, all of the in-
verlebrales we collect. We can expect o
encounterarange of species onour collecting
forays, from ancmones, crabs and shrump at
the mouth of the river to insect larvae, snails
and crayfish in the freshwater upstream. The
presence of specific indicator taxa as well as
the diversity of specics will be used 1o assess
water quality, which will be relaled o the
condition of the watershed as a whole.

In the latier siages of the course, we
will compare data collected from the Sittee
River with samples collected during field
trips to a more polluted river such as the
Belize River, or to mountain streams in the
Jaguar Preserve. Additional lecture topics,
including the natural history of Belize, tax-
onomy, biodiversity, cnergy budgets, ele-
ments of water chemistry, the role of {lood-
plamn swamps, and the role of the Maya in
land-use changes, will prepare students to
undertake directed research projects. Poten-
tial projects include the role of terrestrial
crabs in land-water interactions, aguatic
feeding by birds, or tloodplain vegelation
analysis. If time permits, we will also visit
nearby Mayan ruins to gain greater insight
into the exiensive use of rivers by eardly
Mayans.

At the end of the course, we will
compile written and oral reports with rec-
ommendations for viable river conservation
strategies.  Cur reports will consider the
utilization of buffer strips, corridor preserves,
in-stream and floodplain habitat restoration
and other options. This data will be submitted
to government resource managers, the Belize
Audubon Socicty and the Programme for
Belize.

Cur camp at Possum Point will be
rustic but comfortable.  We will sleep in
platformtents along the river. A large screened
building will olfer protection from insects
and serve as our lecture room and dining hall.
Kerosene lamps will light our pichic 1ables
for nightimne study. We can expect warm and
humid weather with frequent showers. We
will look to the river for food, recreation and
transportation, and can expect almost daily
encounters with Behzians as they make their
way along this aquatic highway. Brightly
hued flowers, birds and butterflies provide
splashes of color along river banks shrouded
in lush green vegetation.

We will travel up and down the Sittee River in boals and dug-out canoces to unlock some of the long-standing

mysteries of tropical rivers. {Pholo: Pat Kangas)

The School
For Field Studies



Summer Course-Ethnobotany:Uses of Plants-ECUADOR

The greatest storehouse of infor-
mation about humar use of tropical plants
resides not in university libraries, but in the
oral traditions of indigenous peoples who
. have used thesc plants for centurics. The
Runa or Quijos-Quichuas of Ecuador have
lived along the Rio Napo for hundreds of
years. Like other Amazonian people, they
adapied to the forest and now depend ont it for
their survival. From the rich, tropical veg-
etation they find food, shelter, clothing,
medicine and most everything they need to
survive. Long-practiced agricultural and
hunting strategies of native peopic often have
been ecologically sensitive and sustainable.

At present, both the people and the
forests are undergoing rapid change. Twenty
hectares of tropical forests are cut cvery
minute. Cultures are croding at an equally
alarmingratc. Ethnobotanical data, dependent
on both the people and the plant species, are
being lost even faster.

"Probably the most imporiant
thing I learned was that buying a t-
shirt is nof going fto ‘save the
rainforest’. By this I mean things
are not as simple as they seem."

Heidi Schulte Southbury T
University

Drew

With the assistance of Quichua n-
formants, we will identify and collect samples
of rainforest plants and will record their tra-
ditional names and uses. Queslions we will
scek to answer include: What plants are used
medicinally? Which forest fruits are edible?
What are the major food and medicinal plants
of the forest? How are plants preparcd and
administered? How dotraditional agricultural
practices mimic secondary succession? To
answer these questions we will employ both
anthropological and botanical field tech-
niques. Working with indigenous peopic
requires sensitivity and patience. While our
« contacts with local peoples will be lirmited,
we will be introduced {o the interviewing and
observation skills necessary for successful
fieldwork with traditicnal cultures.

Ourbase camp will be ai the Reserva
Biologica Jatun Sacha, about 8 km ESE of
Misahuallialong the Rio Napo, only 1 degree
south of the equator. Here we will collect

The World
Is Your Classroom

herbarium specimens {rom the primary
rainforest including canopy species, under-
story shrubs and irecs and herbaceous plants
growing in soil and on the limbs and trunks of
trees. As we collect plant specimens used by
the indigenous people, we also will docu-
ment the diversity of the plant life in this
region. These herbarium specimens will be
prepared foridentitication and analysis at our
base camp using standard botanical field
techniques. Our results will contribute to an
ongoing research program sponsored by the
New York Botanical Garden’s Institute of
Economic Botany on the plant resources of
Amazonian Ecuador.

Faculty leciures will discuss the
cultural history of the indigenous people of
Ecuador, uses of planis by indigenous peoples,
and the taxonomy and physical adaptations
of major plant groups. Additional leclures
will coverthe biochemistry of ptant alkaleids,
the isolation and concentration of active plant
products, ethnobotanical and anthropological
melhods, and the problems and potential of
rainforest development.

During the second partof the course,
we will apply what we have learned to date as
we fravel in motorized canoes 1o villages and
towns along the Rio Napo. Studenis will
continue to work with faculty assistance on
directed research projects. Previous projects
have examined medical uses of traditional

L,

Summer Course:
Ethnobotany:
Uses of Plants

by Native Peoples

Site: ECUADOR

Purpose: toidentify and collect plants
used by indigenous peoples in
Ecuador's Amazon Basin for medi-
cine, food, construction, hunting and
rituals; to help document the rapidiy
disappearing ethnobotanical know-
ledge of the lowland people known
as the Runa.

Course Number: BIO 1801

Departure Point: Quito, Ecuador

Course Dates:
Session I: June 18 - July 17
Sesston I July 24 - August 22

crops, economic potential of novel species,
management of agricultural ficids, 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 ofien clear
and warm, while nights can be cool. Qurbase
camp at Jatun Sacha will provide simple but
adequate accommodations complete with a
spectacular view of the snow-capped Andes
rising in the distance.

SFS students visiting a Quichua famity in the Ecuadorian rainforest. "To be listening to a fecture on botany
and to be able to reach over fo the "classroom wall” and grab a handful of the subject matter was tremendous,
it's here, I rermember thinking. It's real”
{Photo: Brad Bennett)

31

-



44 Summer Course-Ecology of Harbor Seals-PUGET SOUND

Summer Course:

Ecology of Harbor

Seals

Site: San fuan Islands PUGET
SOUND, WASHINGTON

Purpose: to census the papulation of
pacific harbor seals (Phoca vitulina
richardsi) in northem Puget Sound;
to monitor and undesstand the impact
of human activities, especially boat-
ing and fishing, on seals, to help
predict the potential impact of an oil
spill on seals.

Course Number: BIO 1809

Departure Point: Friday Harbor,
Washington

Course Dates:

Session I ; June 18 - July 17

Session II: Yuly 24 - August 22

The pacific harbor scal (Phoca
vituling richardsiy 1s widely distributed in
temperaie and arctic waters of the Northern
Hemisphere. The total population of harbor
seals trom California to Alaska has been
estimated at over 300,000 animals, so the
population 1 not in immediate danger of
extinction. Seals, however, are subject to
disturbances at their breeding grounds. They
haul-outen sandbars, rocks and beaches where
females give birth to a single pup from mid-
June unuil August. Mothersnurse their young
on or near shore for a period of 4-6 weeks, and
during this time, vulnerable seal pepulations
are highly concentrated at breeding rooker-
ies. Additional threats are posed by fisher-
men who consider seals to be a nuisance as
well as compétition for the salmon and
shelifish catch. Finaily, the shallow waters
frequented by harbor seals are also the habitat
of orca, the largest member of the dolphin
family. Orca are often known as “killer
whales™ due to the fact that they are the
world's largest predator of warm-blooded
animals. Marine mammals are their preferred

prey.

Previous SFS teams have conducted
research on the population dynamics of har-
bor seals inGlacier Bay and in Prince William
and Puget Sounds. Thissummer, SFES students
will retum ta Puget Sound to continue research
begun in 1989 onthe ecology and behavior of
the harbor seal populationhere. Inadditionto
censusing the population inorder o determine
if the number of seals here has changed, we
will seek to answur the following questions:
What is the pupping rate of seals in our study
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area and how does this number compare with
previous data? What factors influence haulout
and boiting behaviors? What are the impacts
of vessel traffic on scal behavior?

After mecting in Friday Harbor, we
will travel together to our site on Spieden
Island in the San Juan archipelage in north-
west Puget Sound. The San Juan [slands
consist of 172 islands situated between
Vancouver Island, Canada and the U.S.
mainiand. Some of the islands have aregular
ferry service but the majority are reached
only by private boats. Puget Sound boasts
relatively protected and very productive
waters. Thesc attractions, coupled with the
area's spectacular beauty, have made the area
a favorite vacation spot. There i also con-
siderable commercial fishing in the area.

Spieden Island’s 500 acres will serve
as our research base. From high bluffs
overiooking the rocky coastline we have a
clear view to several neighboring islands
including Sentinel Island, a favorite haulout
site for seals. After setting up our tent camp,
we will begin our observarions. Inaddition io
seals, we can expect to see Stellar’s sea lions,
orcas, numerous seabirds and possibly asmall
population of river otiers that are unusual in
that they have taken 0 a marine habitat.
Faculty lectures will introduce us to pinniped
biology and behavior, the ecology of Puget
Sound, global threats 1o biodiversity, field
research methods, community ecology and
population growth models.

Students will use binoculars, spot-
ting scopes and photography to colleet data.
We will conduct both boat and land-based
surveys of human and seal use of the area.
Dtilizing behavioral observation methods,

students will participate in long watches of
seals on beaches to quantify numbers and
behavior on land.  Habitat analyses will
provide us with information on habitat re-
quirements for the population. This datacan
help us to determine how a seal population
might be affected in the event of an oil spill.
After they have been trained in the use of
theodolites, students will measure the re-
sponse of hauled-out and swimming seals to
boat traffic. In addition, students will have
the opportunity toconductindividual or small
group directcd projects. Potential project
topics include mother-pup behavior of hauled-
outseals, the effects of tide, boats and weather
on boliing behavior, and seal behavior during
the mofting period. While our goal will be to
divide each day between lectures and re-
search, our actual schedule will often be
determined by the weather.

During the final days of the course
we will compile our data and present our
findings in oral presentations. Qur census
data will be presented 1o the Washington
State Department of Wildlife and to the Whale
Muscum on San Juan Island. Dala on the
impacts of boats on seals will be shared with
the Cascadia Research Group for usc in their
long-term studies of seals in Puget Sound.

Spieden Island is privately owned.
We will camp in tents and use the main lodge
for lectures, studying and for meals. When-
ever possible, lectures will be held in the
field. The weather here varies and we can
expect overcast, fog and rain interspersed
with days of spectacular sunshine. The
beautiful views and abundant marine life will
provide diversion during the long hours we
spend counting and observing seals.

One of the goals of our research in Puget Sound will be to better understand the potential impacts of an off

spil on harbor seafs.  (Photo: Gary Miller)

The School
For Field Studies



Summer Course-Ecology of Bald Eagles-ALASKA

Populations of bald eagles have
been nearly climinated throughout most of
the United States as their habitats, once con-
stituting some of the most spectacutar wilder-
ness arcas of the world, have been decimated.
In southeast Alaska, however, many thou-
sands of bald eagles remain. The SFS study
site near the Eagle River is in the midst of the
mostdense breeding population of bald cagles
in North America. Here, adults spend the
summer feeding on herring and spawning
salmon while newly-fledged young test their
wings in the Alaskan summer skies.

"I've gone from a raving envi-
ronmentalist o a raving envi-
ronmentalist whe can present
an issue clearly, factually,
calmly, and with a sense of di-
rection for correcting or solving
a problem. ['m more able fo
integrate the us and them syn-
drome and move people foward
cooperation and problem solv-
ing.”

Arnie Farris, Woody Creek, €O
Liniversity ol Colarado

Our rescarch focuses on important
issucs for bald cagle recovery plans in other
parts of the United States. Biologists need to
understand the ecological characteristics of
undisturbed bald eagle populations in order
o determine whether a previously decimated
population has recovered fully. Previous
SFS courses have provided the U.S. Forest
and Fish and Wildlife Services with impor-
tant data on the vegetation associated with
preferred nesting and perch trees. This sum-
mer, we will continue to characterize nesting
and perch trees utilized by bald eagles, and
will investigate habitat characteristics be-
tween the U.S. Forest Service's 100 meter
radius bufter zone around eagle nests versus
a proposed (1.5 kmn use area. Our study area,
located approximately 30 miles nerth of Ju-
ncau, is relatively undisturbed and will serve
as a control for data collected in the more
disturbed areas nearer Juneau.

The World
Is Your Classroom

Sea kayaks will serve as our pri-
mary means of transportation (o access our
study sites. In the distance, white peaked
mountains rise above endless stands of conif-
erous forest, while Ataskan wildiife ranges
freely through the woods and waters we will
call home for a month. Black bears, decr,
porcupine and field mice abound in the for-
est, while the near-shore waters are home for
humpback whales.

After cstablishing our basc camp
and becoming familiar with the study area,
we will review safety measures and practice
using compasscs and topographic maps. Our
field research will begin with kayak trips
along the shore as we acquire the difficult
skill of spotting eagle nests. Where possible,
tracking tagged eagles with the aid of radio-
tclemetry cquipment may help us to delineate
areas used by bald eagles. When nests are
located, we will use spotting scopes and
binoculars to observe the occupants without
disturbing them. Qur research will help to
determinc the critical area required to ad-
equatcly protect bald eagles and their nests.

"One thought kept coming back to mind, how many
people would never see this parl of the world, feel
the wonder of it, and sadly, not understand the
importance of preserving it for aff of us.”

Linda Thompson, Centerville MA—Greenfield
Community College

{Photo: Penny Jeffers)

Summer Course:
Ecology of
Bald Eagles

Site: Eagle River, ALASKA

Purpose: to study the ecology and be-
havior of nesting and newly fledged
baldeagles (Halizecius excocephalus)
in Southeast Alaska; to quantify forag-
ing and reproductive success; and 1o
expand theecological database required
for management of eagles in Southeast
Alaska and for assessing the success-
ful recovery of populations elsewhere
in the United States.

Course Number: BIO 1803

Departure Point: Juneau, Alaska

Course Dates:
Session I: June 18 - July 17
Sesston I1: July 24 - August 22

Faculty will introduce topics in-
cluding Alaskan ecosystems, bird taxonomy,
and the natural history of the bald eagle.
Additional lectures on principles of ecology,
population dynamics, physiology, statistical
methods and resource management will oc-
cur throughout the course. Techniques of
observation and data collection will be dem-
onstrated prior to beginning ficld research.

In addition (o the group rescarch
project, we will undertake directed study
independently or in smali groups. Past topics
have included ebservations of bald eagle
vocalizations, the study of tidal cffects on
foraging behavior, temporal differences in
foraging activity and perch-site preferences.
Qurresuits wiil be presented to the U. S.Fish
and Wildlifc Service, Forest Service and
Alaska wildiife management personnel.

Our campsite requires us to practice
minimum-impact camping. We will leave
little behing but our fuotprints. The weather
wiil be cool and often rainy. Wilderness and
safety training wiil be important aspects of
the course in preparing us for the remoteness
of the site, the presence of cold water, and the
proximity of black and brown bears.
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Summer Course:
Tropical Cloud
Forest Ecology

Site: Monteverde, COSTA RICA

Purpose: to document the diversity
i aivid insects in matre and

ng cloud forest; 1o ex-

plore the interactions between
plants and animals that generate
biodiversity; and to examine rural
cultural and economic factors that
lead to deforestation or forest con-
servation.

Course Number: BIO 1807

Departure Point: San Jose,
Costa Rica

Counrse Dates:
Session I: June 18 - July 17
Session IL: July 24 - August 22

The World Conservation Strategy
calls rainforests the “most exuberant celebra-
tion of genetic diversity on Earth.” Of the
estimated 4 1o 5 million species of plants and
18} to 30 million species of insects on earth,
the majonity exist only in rainforests. Only a
small fraction of these have been described.
The tropics and subtropics contain only 7%
of the earth’s land surface but possess 30-
80% of all living species. Just as scientists
are heginning to unveil their scerets,
raintorests are being destroyed atarate of 25-
50 acres a minute.

Betore it was settled. virtually all of
Costa Rica was covered by forest. Today
that arca has been reduced to less than 35%.
Little is known about the process of forest
regeneration. What happens to the biological
integrity of a tropical forest when its area is
significantly reduced? How is regeneration
ot plant diversity affected by size of distur-
bance and distance from mature forest? To
what extent docs restoration of animal di-
versity depend on regeneration of plant di-
versity? How does reduction of diversity in
disturbed areas affect interactions between
animals in regeneraiing paiches? We will
begin to answer these questions by docu-
menting abundances of key specics of plants
and animals found in the primary forests and
in secondary growth areas.

Monteverde, our base, is located in
northwestern Costa Rica. Just above
Maonteverde the crest of the continental di-
vide iscovered with cool wetcloud forest. To
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the east verdant wet forests extend down 1o
the Atlantic lowlands; to the west drier sea-
sonal forests cover the slopes ol the Pacific
side. With this unique combination of wet
and dry forest, Monteverde supporls an ex-
ceptionally high diversity of plants, mammais,
birds and insects. We willsiudy this diversity
in the Monteverde Cloud Forest Reserve, a
private preserve that attracts many biologists.
Our research will focus on a fun-
damental aspect of biodiversity: interactions
between forest plants and the animals that
cal, pollinate and disperse them. We will
assess species composition, species richness
and relative dominance of trees in regenerating
and mature forest areas. We will then mea-
sure diversities of insects in these areas. In-
sects are critical to the maintenance of plant
diversity due to their critical role in pollina-
tion. They are thus useful indicators of com-
munity integration, Ongoing projects will
examine pollination of flowers and bird dis-
persal of seeds in the context of forest regen-
eration, as well as the dispersal behaviorof an
insect pest of pastures that, by reducing for-
age quatity, is responsible for the clearing of
forests to repluce pastures in this arca.
Lectures will focus on the nature
and conservation of tropical biological diver-
sity. Faculty will discuss species inferac-
tions, community and ecosystem dynamics,
nutrient cyeles, succession, and plant and
animal identification. Also emphasized will

Summer Course-Tropical Cloud Forest Ecology-COSTA RICA

be causes of habital destruction, ceonomics
of reforestation, and principles of natural
resource nanagement. Integral to Lthe pro-
gran is a series of classes that examine land
use by Central American inhabitants, in-
cluding historical, political and social roles.
During these classes we will visitlocal fingas
and interview Ticos {as Costa Ricans call
themseives). Our interacuons with local
people will help us gain a greater under-
standing of the difficult decisions involved in
conserving tropical resources while at-
tempting O promote improvements in the
quality of life for people in tropical regions.

Faculty-direcied student research
projects may include topics such as a com-
parison of epiphyte loads in forest and pas-
ture trees, sced dispersal by birds in regener-
ating arcas, or pollination biology ot a flower
SPeCies.

We will live in 3 rustic cabing and
work in a remarkable range of ecosystems:
one of the most luxuriant cloud forests in the
New World tropics. remote premontans moist
torests, and low-land deciduous forests. Tall
trees dripping with cpiphytes and a large
array of animal life—including howler mon-
keys, sloths, toucans, and spectacular but-
terflics—create an unforgettable tropical
world. Temperatures at these locations vary
from cool and wet at higher elevations to hot
and muggy at lower clevations. Rain show-
ers are short but trequent.

Documenting key plant species at Manteverde. "l yearned for the opportunity to apply my knowledge in mg
real world, not just in the laboratory where results are often known before the experiment has even begun.”

Larry Boles, King, NC—Universily of North Carolina
{Photo: Tom Kleinart)

Financial Aid is available.
Please see page 38.



From June 1987 to March 1983,
unprecedented numbers of dolphins began
washing up dead along 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 responsible. 1t is clear that the die-
off has now ended and our challenge is to see
if, and how, the population will recover.
Research conducted by SFS tearns indicates
that the calving rate has doubled over previ-
ous years and the percentage of calvesmay be
returning to previous rates. This may represent
a healthy response (o the die-off. Surpris-
ingly, the number of dolphins encountered in
the Cape Lookout National Seashore estuary
during survey transects has not changed
significantly. Fishermen have reported see-
ing fewer dolphins further offshore than in
previous years, so perhaps more animals have
maved inshore in arder to reproduce and rear
their young.

Previous SFS research has identified
preferred habitats for specific dolphin ac-
tivitics such as feeding, travelling and so-
cializing. We have lracked (he movement of
pods in order to understand movement and
residence patterns.  The Beaufort area is
becoming increasingly subject tothe pressures
of tourism, development, and a nearby ex-
panding shipping port. In addition, the wa-
ters surrcunding Beaufort support a large
commercial fishing industry. Our rescarch
will provide important baseline data to help
environmental managers understand how
development and specific human activities

Arr SFS teammember uses a
hydrophone to fisten fto the
dolphins. "The first time | saw
a pod of dolphins, ! forgol to
breathe. They were $o grace-
ful, sliding in and out of the
waler, yet so powerful slapping
the surface with their flukes.
The exciternent never abated,
and the tast time ! saw the
dolphin was as awe-inspiring
as the first time.”

Melanie Wilkins,

Delmar, DE—Gettysburg
College

{Photo: Jim Elder)

All courses
carry college credit.

Summer Course-Dolphin Biology and Bebavior-NORTH CAROLINA

affect aspects of dolphin biclogy, behavior,
movement patierns and residence times. Our
results will be made available 1o the National
Marine Fisheries Service, Duke Universily
Marine Lab, the North Carolina State
Aquarium, and a number of local agencies
who have expressed intercst in our work,

Individual dolphins are identified
by the scars and notches on their dorsal fins.
We will use dorsal fin photography to verify
resights of individual 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 10
photograph the animals to understand short
term movements and social affiliations, and
long term residence times. Additional data
will be collected onenvironmental parameters
(temperature, water depth, salimity, tidal state,
etc.), the presence of other species (fish and
birds}, and the presence of and reactions to
hurman activities such as fishing, boat traffic
and development.

All our field data collection will be
made from small boats and land observation
posts. Weather permilting, we will spend
approximately 6 hours on the water daily.
Each time groups of dolphins are approached.,
team members will begin pre-assigned tasks
of photographing dorsal fins, recording data
on behavior, location and habitat character-
istics. Notes on group composition and so-
cial activities will be made. We will usc

hydrophones 1o record changes in echoloca-
tion clicks and whistles associated with ob-

Summer Course:
Biology and
Behavior of
Bottlenose Dolphins

Site: Beaufort, NORTH CAROLINA

Purpose: to document through obser-
vation and photo-identification the
social ecology, movement pattems,
and pod composition of bottlenose
dolphins (Tursiops truncatus) in the
estuarine and coastal waters around
Beaufort, NC; 10 collect population
data to understand how dolphins are
responding to the catastrophic die-off
in 1987; 1o expand upon an existing
catalog of identified dorsal {in photo-
graphs for comparison with other re-
searchers in the Southeast.

Course Number: BIO 1802

Departure Point: New Bem,
North Carolina

Course Dates:
Session I: June 18 - July 17
Session 1: July 24 - August 22

served behaviors. Shore-based spotting tcams
will use binoculars and spotting scopes (o
momitor activity in pre-determined areas.

Lectures will cover marine mammal
raxonoimy and cvolution, cetacean anatomy
and physiology, sensory and communication
systems, whaling, and cetacean environmental
issues. Material on quantitative analysis,
cetacean research techniques and gencral
principies of ethology will aiso be presented.
Each team member will participate in a di-
recied project that may address guestions on
pod composition and size, calf percentage,
daily movement patterns, percentage of iden-
lifiable animals in pods, and vanations in
acoustic patterns. As time and opporiunity
permit, we may visit nearby marine labs,
aquaria, and government agencies.

We will live in a large house on
Core Banks [sland, approximately a halt miie
from the beach. The weather on the island is
hot, humnid and sometimes breezy, and insects
can be a nuisance. We will prepare our own
meals and share in housekeeping chores,
highlighting our evenings with occasional
barbeques on the beach.
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Academic Credit

All SFS participants are registered at Northeastern Univer-
sity in Boston, which accredits all SFS courses. The only exceptions
are students from SFS8 Affiliate Schools (see * below). Semester
programs incorporate four courses and carry a total of 21 quarter
credits in biology, sociology/anthropology and independent study.
Month-long summer courses carry 8 quarter credits in biology. Many
students have arranged to receive credit directly through their home
school. Students should check with their advisor/regisirar for more
information before going into the field. A partial list of the more than
150 colleges and universities accepting/awarding credit for SFS
participation includes:

Allegheny College
American Unversily
Amherst College
Augsburg Cotlege
Barnard Collage
Barry University
Bates College
Berea College
Boswon College
Boston University
Bowdoin College
Brandeis University
Brown Univarsity
Bryn Mawr College
Bucknell Universily
Califarnia Lulheran
University
California State College
Calvin Gollege
Carnegie Mellon University
Case Western Reserve
University®
Clarion University
Clark University®
Colby College
Colgate University
College of the Allantic
College of 51 Thomas
Colorado College
Colorade Scheo! of Mines
Connedicut College
Cornell University
Cartmouth College
Davidsen College®
Cenison University*
Dickinson Coilege*
Direw University
Duke University
Eastern Michigan
University
Emory Universily
Evergreen Slate College
Fort Lewis Callege
Framingham State College
Franklin and Marshall
College
Franklin Pierce College
Geltysburg College
Green Mountain College
Guilford Collage
Hamilion College
Harnpshire College
Harvard College
Haverford College
Hiram Cellege*
Humboldt State University
Huntingden College
Huron College
Indiana State University
Indiana Universily
Kansas Slale Universily
Kent State University
Kenyan College
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Lang College, New
School tor Social
Research*

Lewis and Clark College

Macalester College

haribore College

MeGill University

tMerrimack College

Miami University*

Middlebury College

diddlesex Communily
Callege

tditchzll College

iount Holyoke Callege

Maunt Union Collzae

Mew York University

Naorth Carolina State
Universily

Morthern Kentucky
Universily

Northwestern University

Oberlin College

Ohio State Universily

Chio Wesleyan University

Oregon State University

Pennsylvania Stals
University

Prescott College

Fravidence College

Purdue Universily

Randolph Macon College

Saint Lawrence University

Saint Michael's College

Saint Otaf Callege

Salemn College

Shimer College

Siman’s Rack ol Bard
Collage

Skidmore College

Sraith College

Southern Connecticut State
University

Stanford Universily

Stockton State College

S.IEN.Y. Caoliege of
Environmental
Sciences and Forestry*

Tranton State College

Trinity College

Tufts Universily

Tulane Universily

Union Callege

University of Galifarnia

University of Cincinnati

University ol Colorado

Universily oi Connecticut

University ol lowa

Universily of Kansas

Universily of Maine

Universily of Maryland

University of Massachusells

University of Miami*

University of Michigan

Uiniversity of Minnesala
Univarsity of Mew
Hamgshire
University of North
Carolina
University of Pennsylvania
University of Pittsburgh
University of Puerto Rice
University of Rhode Island
University of Southern
Indiana
University ol Southerm
Maine
Universily o Utan
Universily of Yermani
University of Wisconsin
Vassar College
Villanova University
Virginia Paolytechnic
Institute and Siate
Universily
Washington Universily
Wellesley College
Wells College*
Wesleyan Universily
whitman College
Willlam Smith College
Williams College
Wittenberg University
Wofferd College
Xavier College
Yale Gollage

* SFS Aftiliate School

“Framm the very slart, SFS demanded that we step oul of our comfort zone and
do things that we weren't used to doing. The first night we cooked on a portable
Coleman stove, and set up and stept in tents."Lucia Whitman, Brookling, MA—
Brookline H.S. {Photo: Phillipa Richards)

Selected Research Papers
Resulting from SES Field Courses

Biogeoygraphy: Patterns ot Ecclogical Diversity, Australia, 1990
LAURANCE", WF.

Rainforests in the Land Down Under. Wildiife Conservation Magazine, July/
August:26-45, 1980.

LAURANCE", W.F., and E. YENSEN
Predicting the impacts of edge effects in fragmented habitats.
Conservation, Vol, 55, 1880.

Biofogical

PUTZ, F.E.
Growth habitats of ¢limbing palms (Calamus spp.) in North Queensland
rainforest. Austrafian Journal of Botany, 1990,

Endangered Monkeys: Social Ecology of Stumptail Macaques,

Mexico, 1989

Jolly*™, D.W._and D.R. RASMUSSEN"

Cifferences in competitive rates when feeding on natural or provisioned food
and when not feeding in the Catemaco troop of siumptail macaques. Presented
o the Annual Meeting of the American Society of Primatologists; Davis, CA,
July, 1890

Dolphin Biology and Behavior, Florida Keys and Alabama, 1985, 1986,
1987

HEIMLICH-BORAN", J_, and S. HEIMLICH-BORAN"

Population estimation and seascnal habitat use patterns of bottlenose dolphins
{ Tursiops truncatus) oft the Gulf coast of Alabama. Presented at the Seventh
Biennial Conierence on the Biology of Marine Mammals; December 5-8,1987.

Center for Wildlite Management Studies, Kenya, 1982, 1983, 1984, 1885,
1886, 1987

STELFOX*, J.B

Thompson's and Grant's gazelle in relation {0 seasenal environments and
resource use. African Journal of Ecology, 24:111-120, 1987.

MADDEN", D.

Thorng, browsing mammals, and the management of an East Airican range-
land. Presented at meeting of the Association for Arid Land Studies and
Western Social Science Association; Albuguergue, New Mexico; April, 1888,

Marine Ecology and Management, St. John, USV], 1988-1889
EDMUNDS*, P.J., D.A. ROBERTS", and R. SINGER"

Reefs of the Northeastern Caribbean ). Scleractinian populations. Bufletin of
Marine Science, 46(3):780-789,1950.

* SFS Facuity
" SFS Student

The School
_ For Field Studies



Processes, Requirements, Tuitions and Costs

Requirements for Admission

We arc secking a body of curious
students with a thirst for learning and the
maturity and personal initiative to make use
of our unique educational opportunities. [n-
dividuals should exhibit enthusiasm, charac-
ter, compassion, flexibility and social concern.
Also evident should be a demonstrated
promise to benefit academically and socially
from this experience. The essay in which the
student defines his or her motivation for
participation i$ a strong determining factor in
the admission process.

Admissionto SFS courses isopenio
eager, motivated siudents. A strong back-
ground in science 1s nof required to be a part
of an SFS experience.  Participants are
screencd by the Admissions Committee to
insure that they are choosing the right course
for the right reasons. We encourage students
who are willing to commit their emotional,
intellectual, and physical energies to work-
ing toward a better understanding of crucial
environmental issues 1o join us. We promise
a learming experience to last a lifetime.

Applicants for admission are re-
quired to submit an SFS application form, a
300 word essay describing their reasons for
participating, a $30 application fee and an
SFS reference form. Applicants for summer
courses should be at least 16 years of age, and
have completed at least their junior year in
high school. Applicants whohave notentered
college must submit atranscnipi to qualify for
college credit.  Summer course applicants
should have completed at leastone biclogy or
ecology course. Semester applicants should
be 18 years of age, have completed at least
one coliege-level biology or ccology course
and must submut an up-to-date transcript.

For further information regarding
admission, please call the SFS Admissions
Office at (508) 9277-7777.

Acceptance
Applications for all programs are
reviewed on a rolling admission basis, as
soon as all required information is received.
The Admissions Committee meets on the st
and the |5th of every month.

Teams fill quickly. We strongly
urge students toapply early to join the course
oftheir choice. Waiting lists are meintained
Jor courses that fill early.

All  acceptances are contingent
upon medical approval. Course syllabi will
besentloallaccepted applicants, and course
faculty will call all accepted students to
discuss their participation in the program.

The World
Is Your Classroom,

Academic Credit

All students, except those from SFS
Aftiliate Schools, receive academic credit
for their SFS course from Northeastern Uni-
versity in Boston, Massachusetts. A 3100
non-refundable registration fee is due 10days
after acceptance intothe program. All summer
courses carry Biclogy Department credit at
Northeastern. Semester students will receive
biology, sociology/anthropology and Inter-
disciplinary course credit from Northeastern.
Upon completion of the course, students may
request an offictal transcript from North-
eastern University at any time. Over 130
colleges and universities accept or award
credit for SES courses. Applicants should
consulttheir Regisirar orthe SFS Admissions
Office for further details. Students from SFS
Affiliate Schools {see page 36) will receive
a transeript from SFS and credut directly
through their home school.

All SFS courses are approved and
assigned course numbers by Northeastem
University. Asthispublication goes topress,
several new courses are undergoing the ap-
proval process at Northeastern.  Course
numbers are usually assigned at the end of
this process.

Changes

SFS programs are obviously differ-
ent from travel or adventure programs. We
have tried to give accurate portrayals of every
program in this catalogue. All course de-
scriptions have been written in consult with a
current or past faculty member. However,
each project 18 unique and often cannot be
implemented exactly as planned for a vaniety
of reasons. There are factors which, although
monitored closely, are beyond our control.
For example:

» Over half of our projects take place in
highly regulated and sensitive environ-
mients, usually requinng spectal permits,
such as in Kenya and Mexico.

» Some projects depend on the goodwill and
generosity ot individuals and institutions
which lend support.

» Tenuous weather situations, natural disas-
ters of changes in political conditions in
another country may require last-minute
changes in sites or research plans.

Applicants are advised that these or
other variables may require changes before
or during a course. Indeed, part of the chal-
lenge 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 con-
duct themselves in a mature and responsible
manner. SFS reserves the right torequire any
participant to withdraw from any program at
any time if the faculty deem the student’s
conduct t¢ be detrimental 1o or incompatible
with the interest, harmony, comfort, or wel-
fare of the course—including use of alcohol
or drugs not authorized by a medical doctor,
or uncooperative or disruptive behavior.
Should such a decision be made, SFS will
notify parents if the student is under 21 years
of age and return the student 10 the point of
departure of the course, at which time any and
all responsibility on the part of The School
tfor Field Studies will cease.

'.ﬂfrm'np &% an unknown, chasad-minced, ansus
paching Long Islngd ammohar fravaller, | expern-
anced SFS Wil whie 99088 &80 inipnse now wordd

olfgring rich ogporivaliias far sail-chalenge in the
outsirabeied arms of instruciors and students; ef!
with a greater seff-gsteem, world awareness, and
very special friends.”

Michslle Weideman, Melville, NY—Union Caollege
{Photo: Stephanie Clapsas)

Responsibility

In organizing and managing these courses,
The School for Field Studies (SES), its agenis, em-
ployees, and stal! give notice thal they act solely on
behalf of and for the benefitof the participants, on the
express agreement that SFS shall not be liable, finan-
cially or otherwise, for non-performance of unsatis-
factory service; for injury to persons including death;
for loss of, or damage o property: for accident or
delay; andfor for expenses atising from strikes,
weather, yuaranting, sickness, government regulation,
or from any actor omission of it agents oremployecs,
andfor aisline, railroad, bus company, automobile
rental agency, hotel, or other supplicr of service.

SFS reserves the right to refuse any ap-
plicant admission 1o any program if he/she is deemed
unsuited for the projeci for any reason. All courses,
fees, and dates are tentative untii verified and con-
firmed in wriling by The Schoni for Field Studies.

The School for Field Studies admits siu-
dents of any scx, religion, race, coloy, national or
ethnic onigin to all the rights, priviicges, programs,
and activitics generally accorded or made availabie
io students of the School and does not discriminaie on
the basis of sex, religion, race. color, national and
cthnic origin i the administration of its educational
pohicies, admissions policies, scholarship loan pro-
grams, aad other School-administered programs. SFS
is an equal opportunity institution,
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Processes, Requirements and Costs

Tuitions

(all programs have additional $100 Registration Fee)

SFS Fall 1991 and Spring 1992 Semester Programs ..

Summer 1991 Courses (30 days}

Wildlife Management/Kenya ....o-reeees
Honeyguides and Humans/Kenya ...
Marine Mapping/Caribbean ...
Coral Reef Management/Caribbean ..o
Endangered Sea Turtles/Costa Rica e
Tropical Cloud Forest Ecology/Costa Rica ..o
Primate Conservation/Costa RIC2 ..o
Ethnobotart Y/ ECUATOT iuimremssisia s misrpisseresesm s s eba i
Ecology of Bald Eagles/Alaska .......oocverenen

Ecology of Harbor Seals/Puget Sound ..
Humpback Whale Ecology/North Atldnuc

Biclogy and Behavior of Bottlenose DolphmefNo Carolma e T
Landscape Ecology/Colorado .. e
Ecology of Tropical RiverszeIize .... e
Tropical Deforestation/Australia (6 weeks) ..oiiiiinn

..................................................... $2,280

$8,550

.$2,650
min $2,650
I .$2,370
IR vy N
.$2,230
s A s §9 930)
.$2,230
i aniia il 69 93y
SR, 3 P: 1)
sk R s i g 110
e $2.550
$2.330
$1,990

.- 52,980

*add $150 for SCUBA Certification fee if nccessary

In addition to tuition charges, please also consider the following to determine the total cost

of participation:

Transportation and Travel Arrangements: To
insurc the best possible fares as well as orderly
arrival at the site, we work with one travel agency
to handle SFS travel. This agent will artange travel
to the course, with any special arrangements stu-
dents require. Any student not using the SFS
agentmust have their travel plans approved by the
SFS Admissions Office. Specific details will be
forwarded upon acceptance. Studenls are respon-
sible for passport/visa fees as well as all transpor-
tation costs o and from the site.

Clothing and Equipment: SFS will provide food,
cooking equipment, tents and all scientific and
research cquipment. Students are responsible for
personal gear including sleeping bags, backpacks,
clothing, and SCUBA gear (if applicable). Sw-

dents may fing they already have much of what
they need, and we encourage students (o borrow
as much gear as possible from friends.

Physical Examination and Medical Insur-
ance: Swudenis must present a completed SFS
Medical Form, signed by a doctor, no later than
30 days prior to course departure.  All medical
forms must be approved by the SFS Medical
Commitiee. Students must be able to meet the
physical challenges presented by SFS courses
without undue risk. Academically qualified
individuals may be disqualified from participat-
ing on medical grounds. Siudents will not be
allowed to join an SF3 program without proof of
up-to-date medical coverage and a signed medi-
cal release,

Financial Aid

We are committed to making the
SES experience accessible to everyone who
wishes to participate. Fingncial aid, in the
form of scholarships andfor interest-free
loans, is available to qualified students
based on need.

The School receives generous
contributions from foundations, corpora-
tions and individuals to make this possible.
In 1990, over 150 of our participants re-
ceived financial aid totalling more than
$200,000.
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We encourage students who will
need financial assistance to request, com-
plete and return a SES financial aid appli-
cation as soon as possible. Aid is available
by need unti] funds are exhausted. Semes-
rer applicants may arrange to apply federal
financial aid monies toward their tuition in
addition to applying for SFS funding.

For more information on how to qualify for
assistance, please call the Admissions Of-
fice at (508) 927.7777.

Deposits, Tuitions and Fees

Like other non-profit, tax exempt
educational instifutions, SFS meets its ex-
penses with a combination of tuition charges
and income from grants and donations. Tu-
ition pays for instruction, room and board,
and ground transportation during the course.
It also includes group equipment, medical
supplies, scientific instruments and material.
Itdoes not include transportation to and from
departure poinl.

A. non-refundable deposit of $350
for summer courses or $300 for semester
programs is due no later than 10 days follow-
ing acceptance in order to reserve a place in
the program. All students will be registered
for academic credit with Northeastern Unt-
versity. The non-refundable registration fee
of $1001s due with the deposit. {(Deposits and
registration fees for financial aid candidaies
are non-retfundable 10 days following finan-
cial aid offer. Students must compiete and
return their financial aid application within
10 days of acceptance to qualify for refund
status.}

Full tuition is due sixty days pnior te
course departure. No student with an out-
standing tuition balance will be allowed 10
participate in the program.

Note: The tuition fees listed in this caialog are based on
estimates made a year in advance of departure and
invglve maay variables—currency rate, outside project
support. entullment projections, ewe.—all of which may
change. The tuition for cach program is lentative uatil
confirmed in writing by SFS.

Refunds

Summer courses:

Registration fees are non-refundable
and non-transferable. If a student withdraws
priorto 15 days before the start of the course,
his/her non-retundable deposit may be
transferred within 12 months to another SFS
course. If astudent withdraws 15daysorless
before the start of the course, SES will retain
50% of the course tuition. No refunds are
made once the course has begun.

Semester Programs:

Registration fees are non-refund-
able and non-transferable. Deposits are non-
refundable. If a student withdraws more than
30 days prior to the start of the program, SES
will retain 50% of the program tuition; the
deposit may be transferred to another SFS
program within a 12 month period. If a
student withdraws from a course 30 days
prior to the program commencement o 14
days after program departure, SFS wili retain
75% of the tuition. Norefunds are made after
the second week of the program or tostudents

asked to leave the program. The Schaol
For Field Studies
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SFS Reference Form

REFERENCE FORM

To the Applicant: Please complete the top section of this form and give it to a teacher/ professor or academic
counselor who is well acquainted with you.

Under the provisions of the Family Educational Rights and Privacy Act of 1974, you may have the right to review
your educational records. The Act further provides that you may waive your right to see recommendations for
admission. Please indicate below, by checking the appropriate phrase, whether or not you waive this right.

Applicant Name Social Security #

SFS Course___ Level Dates

I waive do not waive my right of access to this recommendation form.
Applicant’s signature Date

. —— T — | —— — — — — | — — . e o . R R R W W, T— e e e i et . (R

To the Reference: The student listed above has applied to participate in an intensive, environmental field study
program offered by The School for Field Studies. Students and faculty work, camp, and live together within remote
ecosystems, totally immersed in coursework and research. Field work, research, academics and inter-personal
dynamics all pose rigorous challenges that promote growth and leaming. Each participant will receive university
credit for successful completion of the program.

The applicant nced not be a scientist, but must be sufficiently motivated and mature to live and work productively
in the setting described above. Your comments, in response to our questions below, would be extremely helpful in
our cfforts to provide optimal learning experiences for our students. Your comments will be used to evaluate the
student for admission and provide information for the faculty on student abilities.

1. How long have you known the applicant? In what capacity?

How well do you feel you know the applicant?
2. What strengths do you think the applicant will bring to this program?

3. What are the applicant’s weaknesses, and how would you expect these to affect his/her performance on this
type of educational experience?

(over)

The World

1 Is Your Classroom. : 39



Compared 10 all of the students you have known, plcase rate the applicant as indicated below:

{Please circle.)

SES Reference Form

licant Inf ion Above Below
App ca UgElL Superior Average Average Average Poor
(%) {4) {3) & (1)
current academic performance 5 4 3 2 1
polential academic performance in SES type of learning 5 4 3 2 |
Situanon
maturity 5 4 3 2 1
sensitivity to others 5 4 3 2 1
judgment capabilities 5 4 3 2 |
flexibility in coping with unpredictabie circumsiances 5 4 3 g I
ability to cooperaie with others to accomplish group goals 5 4 3 P 1
ability to accept authority, discipline, and structure 5 4 3 2 i

5. If you were the facully member responsible for teaching this course, would you want the applicant to be a participant?

Please explain.

6. If there is any additional data about the participant that you feel we should know, please feel free to make additional
comments on this form or attach additional sheets if necessary.

Please forward this form directly to this address as soon as possible:

Admissions Office

The School for Field Siudies
16 Broadway

Beverly, MA 01915

Signature Dale
Name Title
(printed)
Institution Phone
Addiess
EPIease check if you are interested in receiving information about S.F.S. The School
40 . _ For Field Studies
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