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A Letter from the

President

Dear Reader,

Thank vou for your interest in The School for Field Studies

Right away, let me tell you that our courses are not for
evervane. Nor are they anly for students majoring in environmental
seiences or those wha seek a career in that area.

Bt if vou want o learn abour fand see) more of ihe v
understand hoow vour owndecizions affecr e enviromnie T
yourself, phvsically and mentally... make a real
world manages its namral resources... SFS may be ideal for you.

In fact there may be no better way to achieve your g 5 thian
t spend a semester or summer with SFS.

Yiut see, 1 began SFS twelve years ago with several of our
Trustees to do one thing: give bright, talented students— no matter
what their academic focus or career aspirations—a unique opportu-
nity to study environmental problems firsthand, contribute immedi-
ately to their solutions and carry a heightened awareness of environ-
mental issues to the world.

Today, there seems to be no lack of environmental interest.
People recycle. Governments are moving to {imit some pollutants.
“Green consumer” is the latest markering buzzword.

But fundamental environmental crises won't be solved just
because people recycle cans. Preserving ecosystems, halancing
development and conservation, finding ways to manage and maintain
wildlife and marine resources— these problems have been growing
for years. Finding the answers will require time. commitment, and a
thorough understanding of these very complex issues.

SKS offers you a way to take the time, make the commitment,
and gain an understanding of the issues. In return, you will be richly
rewarded. You' work with otherswho share your desire to contribute.
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
environmental issues facing us today.

If our curriculum intrigues you, f urge you 1o apply soon
because enroliment is limited. And don't let finuncial concerns siop
you. Scholarships and loans are available.

The challenge awaits you. We invite you fo accept.

Ference in Fom

! Wames L. Elder, Jr
fresident




About SFS

What The School for Field
Studies Does.

SES provides motivaled young
people—from secondary schools, colleges
and universities nationwide, and from a
variety of academic backgrounds—with an
action-oriented, experience-based education
in environmental 1ssues. At the same fime,
students are able to make immediate coniri-
butions toward sustainable management of
natural resources.

In deing se, we seek to make
tomorrow’s leaders more environmentally
literate, aware and able 1o recognize the envi-
ronmental effects of how they choose to live.

Since our founding in 1580, we have
given more than 5,000 swdents a unique
opportunity to conduct hands-on field studies
and research addressing some of the most
critical environmental issues facing the world.
SES is the largest privaie educational institu-
tion exclusively offering courses and field-
work for undergraduates in the increasingly
important field of conservation biology.

In an SFS program you’ll be
Sface-to-face with the issues.

Rainforests don’t fit under 2 micro-
scope. Giraffes don’t graze in a test tube.
That's why SFS courses don’t tuke place in a
classtoom. We'll take you to the best possible
iaboratories for environmental studies, the
actual ecosystems where problems are occur-
ring. This provides dramatic, real-life ii-
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 ongeing, year-round stud-
ies). Each Center also offers month-long
summer courses. These campuses include:

» The Center for Rainforest Studies in
Australia

» The Center for Marine Resource
Studies in the Caribbean

« The Center for Wildlife Management
Studies in Kenya

= The Cenier for Marine Mammal
Studies in Baja, Mexico

» The Center for Sustainable Develop-
ment Studies in Costa Rica

For SFS students, the
rewards can far exceed
academic credit.

You will have an opportunity to learn.

We will teach you how te approach
a problem, how to formulate and test a
hypothesis. You will work within a team,
building on individual strengths to reach a
common goal. You’ll gain skills in research
methodology, teamwork, cutdoor living and
a scientific discipline— a breadth of training
unmatched by any other program.

In short, you'll tackie and solve
serious probiems under real-life conditions.
Many former students tellus the skills leamed
here stay with them, helping them to succeed
in school, in their careers, in their lives.

You will have the opportunity
to contribute.

The research that results from your
work will become part of databases and man-
agement reports for use by wildlife officials,
government organizations and other envi-
ronmental agencies. Youcan make avnigue,
personal contribution to science and
humanity.

You’ll have opportunities
rarely available to undergraduates.

For science majors, SFS is a chance
to obtain field training before graduation.
For students with little or no scientific back-

ground, but interested in a career as a field
scientist, SFS is aunique way to see what it’s
really hke. For those simply intrigued by
environmental issues, SFS is a practical way
Lo 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 is carried out
in speciacular places—game ranches, pris-
tine coral reefs, rainforests—ithat provide
dramatic illustrations of the issues under study.
Access to these areas often requires special
permits not available to the public,

You can establish lasting friendships.

A strong comraderie builds among
teammembers as you share daily challenges—
setting up camp, cooking, tackling a tough
aspect of the research— 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 gver the years.

Of course, youll receive college credit.

Upon suceessful completion of an
SFS program, students receive credit through
Northeastern University. Forinlformation on
acadernic credit and a partial list of over 250
coileges and universities who have accepted/
awarded credit for SFS programs, please see
page 5.

"I expected some of the awkwardness of getting to know new people, and envisioned the sitence that is
present in a group that doesn't know what to say lo each other. There was not a frace of that, only an air

of eagerness and excitement.”

David John Cornet, Olmstead Falls, OH—Cleveland State University

{Photo: Jim Elder}

The School
for Field Studies



About SES

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

Academic study, research and the
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, seminars,
assigned readings, critical reviews of current
research papers, presentations, papers and
exams), we constantly seek creative ways to
enhance leaming 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

It is here that the opportunity arises
for you to make a personal contribution to
science and— because of the kinds of issues
addressed— to hurmnanity.

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 independently or in a
small group.

A few of our current research
projects include the cffects of human activity
on whales and seals and the variability in
giraffe feeding behavior on a Kenyan wild-
life ranch.

Practical skills

Students routinely receive training
infield methodology. Field techniques, which
may include iracking, censusing, capturing,
mapping, wilderness living and a dozen other
skills, are also presenied. You will gain
experience in teamwork and cooperative
problem solving.

The World
Is Your Classroom

SFS students have the opportunity fo conduct
hands-on research on real world (ssues. Herg
team members weigh a marsupial found in a
recently disturbed area of the Austrafian rainforest.
{Photo: David Bathgate)

Team building is the essence
of the SFS experience.

SFS teams range from 24-32 stu-
dents and three faculty ona month-long course
to 30-32 students and three to four faculty for
semester programs.

SFS students come from public and
private high schools, colleges and universi-
ties. They major in everything from science
1o liberal arts. They come from across North
America and from many other countries.
They’re as young as 16 and as old as 25-26.
About 25% receive SFS financial aid (see
page 28 for financial aid information). The
one thing that everyone shares is a desire t©
leamn more about the natural world.

As an SES team member, you are
actively involved in all aspects of our re-
search and day-to-day living. In fact, with so
much to aceomplish in the limited time avail-
abie, 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; itis one of our great-
est strengths.

Working with people from different
backgrounds, under demanding conditions,
you will learn a lot about yourself, how you
relate as a member of a tearn, how you adapt
to new people and surroundings. Students
often say they learn as much about them-
selves as they do about the environment. To
us, that means the program works.

You provide the enthusiasm, we provide
the experience.

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

Summer courses are offered at the
college introductory level. Qur low student
to faculty ratio and interactive teaching ap-
proach allows us to adjust course pace and
content to suit the needs of the team. While
most summer participants have completed at
least one college biology or ecology course,

talented and motivated students with noecol-

ogy background have had comparable aca-
demic success. Summer participants must be
at least16 years of age and have completed
the junior year of high school.

SFS semester programs require
successful completion of one college level
ecology or biclogy course. Applicanis to
semester programs must be at least 18 years
of age and should have completed at least one
semester at a college or university.

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

SFS students colfecling data in a Costa Rican
forest. With SF3S youll gain skifls in research
methodology, teamwork, outdoor ifving and a
scientific discipline.

{Photo: Bill McComas} 3



SFS Curriculum

The SFS Educational
Philosophy

SES is developing a unique synthe-
sis of the case study method linked with field
studies and research. We seek to find an
ideal balance between teaching theory and
engaging students experientially in practice,
on the premise that neither first hand experi-
ence nor theoretical study is sufficient by
itself for real understanding of environmen-
tal problems.

All our programs begin with an in-
vestigation of one or more environmental
problems in the field and an exploration of
the complexity of these issues from numer-
ous human peints of view. We then study the
theories that are relevant to understanding
these problems, usnally including some com-
bination of the disciplines of biology, ecol-
0gy, TESOUICE MANZEMERL, TeSOUICE SCOnOICS,
applied anthropology, and pelitical science.
These disciplines are integrated by a com-
mon focus on the particular case study at
hand and are taught with the common objec-
tive of understanding sustainable develop-
ment (the use of natural resources for eco-
nomic development in a manner which can
be sustained indefinitely).

All S8F8 programs include a field
research compeonent. This research compo-
nent provides students with an opportunity to
make an immediate contribution to the im-
provement of a local environmental issue
and, at the same time, to put the theories
leamed in the SES classroom into practice.

We consider this combined educa-
tional approach to be the essence of a practi-
cal education. It is designed to be action-
oriented, capable of being put to good use,
manifested in practice, experience-based, and
concerned with voluntary actions and ethical
considerations.

Preparation

SFS faculty prepare a detailed
syllabus for each program. The syllabus
contains academic and research objectives,
reading lists, and a course schedule, as well
as information on the site, necessary per-
sonal equipment and medical information.
Students may be assigned pre-course read-
ings and will be expected to complete these
assignments before the start of the course.
When possible, a faculty member will con-
tact students prior to the course to discuss
his/her participation in the program. SES
Admissions Counselors are available to an-
swer or refer pre-course questions.

4

Semester Programs

Each semester program enrolls 30-
32 students, and is comprised of four care-
fully integrated courses. Three of these
courses (usuzlly an ecology course, a re-
source management course, and a sociceco-
nomic or applied anthropology course) focus
on theory through the use of local examples.
Allinvolve the traditional elements of under-

graduate study including more than 40 hours

of lecture per course, readings, written as-
signments, fleld trips, oral and written evalu-
ations. The fourth course, Directed Research,
involves over 150 hours of coursework in-
cluding instruction in research design and
completion of a directed research project
addressing a component of the research ob-
jective of that particular semester. Together,
these four courses carmy 21 quarter credits,
which usually convert to 16 semester credits.
Since we compress a 15 week semester into
13 weeks (by working on weekends among
other methods}), be prepared for an intensive
leaming process.
Faculty

Semester programs are usually
taught by three fulltime resident faculty {one
of whom may be the Field Director) who all
live on-site for the duration of the program.
Additional staff include a Program Coordi-
nator and cccasional part-time faculty and
guest lecturers. This level of staffing pro-
vides SFS students with a remarkably low
student to faculty ratio (no higher than 10:1}.
Resident faculty hold an advanced degree
(usually a Ph.D.} and usually have at least
several years experience in the semester topic
at the location of the Center.

Schedule

Semester programs run for at least
80 days not including a four day midterm
break {the only time students are free to travel
ontheirown). On average, 3-4 weeks ofeach
semester are spent away from the Center on
field trips. (Students at the South Caicos
Center spend significantly less time off-cam-
pus). Courses are taught six days per week.

Prerequisites

Applicants must be at least 1§ years
old by the time the program begins, must
have successfully completed at least one col-
lege level ecology or biology course, and
should have completed at least one semester
at acollege or university. Other prerequisites
may apply to individual semesters; please
check individual semester descriptions.

"My Directed Research course was the first time
that | had been able to do experimental work from
start to finish—from researching and designing the
profect to the final presentation of my work—even
though | have been invoived in the sciences since
{ was int the ninth grade!”

Timothy Curry, Youngtown NY—Middlebury
College (Photo: Bill McComas)

Summer Courses

Thirty-day summer courses at SES
Centers depart in June and July and carry 8
quarter credits (which usually convert to 6
semester credits). SES also offers a 42 day
summer program that muns from late June
through early August. This six week pro-
gram is comprised of two courses: a theory
course (5 quarter credits) and a Directed
Research course (6 quarter credits}.

Summer courses enroll 24-32 stu-
dents, and are taught by three faculty mem-
bers. Activities are held seven days a week,
with only one or two days off during the
COUrse or Programt.

Applicants to surmmer courses
must be at least 16 years of age and have
successfully completed the junior year of
high school by the time the course begins.
Please check individual course descriptions
for additional prerequisites.

Evaluations

Faculty will conduct oral and writ-
ten evaluations of students based on
classwork, field work, examinations, pa-
pers, presentations and other aspects of the
course. Students will be requested to evalu-
ate both their course and their faculty. Upon
successful completion of the course, stu-
dents will receive a transcript from North-
eastern University or from SFS if the student
attends an SFS Affiliate School {see pages 5
and 27 for additional information).

The School
for Field Studies



Academic Credit, Affiliate Program and Sustainable Development Consortium

Academic Credit

All SFS participants are registered 8 and receive eredit firom
Mostheastern University in Boston, which accredits SFS programs. The only
exceptions are siudents from SFS Affiliste and Comsortium schoats who
receive eredit direcily from their home instinaions. [Students from these
schools should see sections on this page regarding Alfiliate and Consonium
wchood. )

SFS semester programs incorparate four courses and cary aiolal of
11 guaner credits in bology, ambropology or independent study from
Mortheasiern University. Summer courses carry 8 or 11 quarter eredits in
binlogy of independent stdy. At the conclasion of the program, students will
receive an official rranscript from Mostheastern University, Many stadents
bave arranged cither 1o transfer credit from Naorthaastern of b receive credil
directly from their hame school,

The following is a partkal lisi of the home schonls of previous 3PS
participants, The majority of these schoals have sccepted or awanded credin
fior SFS paricipation, As the final decision regarding credit ransfer nests with
the hame institation, students should check with their advisor/registrar
before polng into the field. Many schoels sward credit on acass bry case hasas

and credil gransed 1o previous stdents does not imply credit appeoval,
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+ Mombss of Sustainable
Development Studies
Consertium

SFS Affiliate Schools

The SFS Affiliate Program was initiated with the goal of helping
students to maximize their SFS experience by building better linkages to
he aeademic community from which SFS students are dmam. Siedents
from Affiliste institations receive preferentinl pdmission and financial aid
from 5F%. The home schoals provide direct scademic credit for 5F5
partickpariom and have curricular input into the SFS program. In addiaion,
an SF4 ligison has been identified a1 each affiliate schoal who is available
o provide on-campus advising on SFS programs.  Applicants. from
Affilinte schools must obiain permission 1o panicipate from their campus
AfTiliate Represenintive, Students at Affikinte Schools should comact the
&F5 Admissions Office for the name of their representaiive. The Cirrenl
SFS Affiliate Members are:

Bennington College
Brandeis University
Case Western Reserve

Kenyon College
Lang College/New School
for Social Research

University Miami University
Clark University Scripps Collepe
Colby College S.UN.Y. College of
Davidson College Environmental Studies

Denison University
Dickinson College
Hiram College

and Forestry
University of Miami
Wells College

One of the many variables one can't control in field work is the weather. SF5
teamn members after hiking to a new research site during the rainy seascn
in Costa Rica. (Photo: Chip Giller)

The Sustainable Development Studies

Consortium

The Studies in Sustainable Development Program in Costa Rica
was crested through the joint efforts of SFS and the Environmental Studies
Programs at Allegheny, Colhy, Dickinson and Middicbury Colleges
and the University of Michigan to provide an intermediate level field
study opportunity. A portion of the spaces in the semester program are
reserved for students from Consortium schools. Students from these
schools should contact their Environmental Studies Departments for
more information on the program, eredit and application procedures
and deadlines. Students from all other schoals should contact the SFS
Admissions Office for further information.




SE'S Faculty

SFS faculty are selected for their
teaching and field experience, knowledge of
research and inter-personal skills. Comple-
menting their strong backgrounds in the sci-
ences are a bread range of skills and experi-

Research conducted by members of our fac-
uity has resulted in hundreds of published
scientific articles documenting research
funded by National Geographic, NATQ, thc
National Science Foundation, UN.E.S.C.Q.,
and the EPA. The success of SFS programs

in effectively chailenging you intellectually,
physically and socially, and in building your
self-confidence and self-reliance, canin large
measure be attributed to the commitment of
our faculty. (Please see individual Center
sections for additional faculty information.)

ences that quality them to lead SFS courses.

Director: SFS Center for Rainforest Studies/Australia

Faculty Profile—Paul Robertson

Education: B.S. (Zoology) Louisiana State University: M.A.. and
Ph.D. (with honors), Kansas State University.

Teaching Experience: Associate Professor, Trnity University,
Visiting Professor, Texas A&M University; Faculty Member,
Crganization for Tropical Studies, Rocky Mountain Biological
Laboratory.

Field Research: Oaxaca, Mexico: Community strecture of small rodents.
Australia: Ecology of flying foxes. Additional field research in Costa
Rica, Belize, French Guiana, Brazil and the U S..

Other Professional Experience: Executive Director, Bat Conserva-
ton International; Program Director tor Environmenial Studies,
Trinity University; Field Coordinator, Rocky Mouniain Field
Laboratory.

Society Affiliations: American Society of Mammalogists, American
Institute of Biological Sciences, Association for Tropical Biology,
Society for Conservation Biology.

Published: Dr. Robertson's work has appeared in publications
including: Encyclopedia Britannica. Journal of Mexican Society of
Mammalogists, US. Fish & Wildlife Service Biological Report,
Mammalia, and Condor. He has lead and participated in dozens of
formal presentations, lectures and seminars.

Personal: Paul grew up in Louisiana at the edge of Atchafalaya Swamp where
he developed an intense love for natural history. He has a sirong interest in
environmental and conservation issues and has been an activemember of The
Nature Conservancy and The Audubon Soctety formany years. Paul's wife,
Diana Swan, is also a biologist and teacher. While ecclogy is their primary
interest, they both enjoy travel, cooking, camping, hiking, scuba diving and

Students benelit from Pauf Robertson's {right} dynamic teaching style (he was
voted "Teacher of the Year" by his former students in Texas) and extensive

experience in field research.

dancing.

Selected Research Papers Resulting from SFS Field Courses

Center for Wildlife Management Studies
STELFOX", J.B. 1887. Thompson's ang Grant's
gazelle in relation to seasonal environments and
resource use. African Journal of Ecofogy. 24:111-
120.

MADDEN™, D. and T.P. YOUNG"1982.
Symbiotic ants as an aliernative defense against
giraife herbivory in spinescent Acacia

dgrepanclobium. Oecofogia 91:235-238.

YOUNG™, T.P. and LA, ISBELL. 1991. Sex difier-
ences in giraffe feeding ecology: energetic and
social constraints. Ethology B7:79-89.

Center for Marine Resource Studies
ALMENARA-ROLDAN"5.1981. A comparison
between two coral reef fish communities at
South Caicos Island, Turks & Caicos, BWI, 1980.
Presented af 2nd National Conference of
Ichthyology of Mexican Icthyologial Society,
tarch 4-9.**

ECMUNDS®, P.J., D.A. ROBERTS®, and R.
SINGER". 1980. Reefs of the Nontheastern

Caribbean ). Scleractinian Populations. Bulletin of
Marine Science 46 {3):780-789.

Center for Rainforest Studies

LAURANCE®, W.F., and E. YENSEN". 1591,
Predicting the impacts of edge effects in
fragmented habitats. Biological Conservation.
55:77-82.

LAURANCE®, W.F. 1290. Comparative re-
sponses of five arboreal marsupials to tropical
forast fragmentation. Journal of Mammalogy .
71.641-853.

PUTZ*, F.E. 1980 Growth habitats of climbing

palms {Calamus spp.) in North Queensland
rainforest. Austrafian Journal of Botany. 38:603-

g -

Center for Marine Mammal Studies
BARNES® J., J. BOOHER", H. GRANTHAM™*,
and B. WEYLMAN® 1892, Fish species off the
shores of Espiritu Santo, La Partida and Los [slotes
Islands, and their relative importance to the Califor-
nia sea lion {Zalopbus calijorniaous) and the fisher-
menof La Paz, 1931, Presented at the 17th Interna-
tional Meeting of Marine Mammal Studies,
Mexico,"*

GREENBERG"".D..D.M.MORGAN, and G.D.
MILLER®. 19912, Airthorne vocalizations in the Cali-
fornia sea lion {Zalophus caiifornianus). Presented
at the Annual Mesting of Animal Behavior Soci-
aty.”"

* BFS Faculty

*= SFS Student

*** Recipient of the SFS Andreas
Communication award

The School
for Field Studies
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It is a time of high drama on the
plains of Kenva. This country of enormous
physical beauty—from the rugged scar of the
Great Rift Valley 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
land, protecting wildlife, and feeding people.

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 protein, in particular, has
ledtoextensive ranching of beefcattle. Many
of these cattle varieties, however, were origi-
naily developed in countries with abundant
water, a commodity in short supply in Kenya.
Several biologists have proposed what, at
first glance, seemed a radical solution: the
practice of ranching game. In game ranch-
ing, populations of native ungulate species
(hoofed mammals) are strictly managed in a
protected environment and periodically
cropped to be served as food.

Substituting native wildlife species
for domestic cattie offers an ecological al-
ternative that lowers water and energy de-
mand. If properly applied, this may allow
maore protein preduction per acre than crop
farming in East Africa, and may potentially

The World
Is Your Classroom

lead to increased food production. Yet game
ranching itself may pose ecological threais.
How do harvested populations differ from
natural herds? Only carefully coordinated
research including population and habitat
studies will provide the answers.

We must find a way to satisfy the
needs of both wildlife and humans on shared
land, rather than assuming that the presence
of one excludes the other. SFS students will
have the unigue opportunity to become di-
rectly involved in this dilemma.

Qur research is part of a continuing
analysis of the ecological viability of game
ranching. The results of our research will be
integrated with ranch management programs
to serve as a model for other initiatives in
Kenya and elsewhere in East Africa.
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Center for Wildlife
Management
Studies

Site: Athi-Kapiti Plains, KENYA

Curriculum:

Semester Program
Wildlife Ecology and
Management

Summer Course
Wildlife Management

Staff:

Field Director: Richard Garstang,
M.Sc., University of Pretoria
(Zoology).

Resident Faculty: Samuel P.
Thomas, Ph.D., University of
Florida (Anthropelogy).

Janet Rasmussen, Ph.D., Purdue
University {(Ecology).

Toloumbaye Tadingar, Ph.D.,
University of Nebraska {Range
Science).

Facilities: "International Wildlife
Ranching and Research, Ltd.”, the
site of our Center, consists of 81
square kilorneters of fenced range-
land on the Athi-Kapiti Plains. The
Center is approximately 40 kilo-
meters southeast of Naircbhi. Ac-
commodations 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
safari. We will have access to the
Ranch's laboratory and slaughter-
house. There is no electricity at the
Center.

Native wildlife, such as these eland, surround us at
the ranch..."Whether your SFS experience leads to

 more field biology, an honors thesis, or simply a

broader world view, is impossible to predict. Whatis
certain, however, is that it will lead fo something and
it will always be with you.”

Pater Coppolillo, Englewood, CO—University of
Colorado {Photo. Weaver Whitehead)



Site

The enormous variety of wildlife in
Kenya occupies anequally remarkable variety
of terrain. Herds of anielope, buffalo, giraffe,
and zebra graze in the expansive savannas as
lions, cheetahs, leopards and other large cami-
vores prowl in the bush. The lush mountain
forests to the west are home to duikers, bush-
bucks, forest hogs and colobus monkeys as
well as a large number of impressive birds. In
the Grand Rift Valley, believed to be the ances-
tral home of modern man, hippopotami bathe
in lakes shared with white pelicans and pink
flamingos.

Significant areas of the country have
been set aside as national parks and game
reserves where native flora and fauna thrive
with little human interference. These settings
prowidde the rare opportunity to witness the
complex interrelationships of climate, physi-
ography, vegetation, and animal life.

Qur base of operation will be ** Inter-
national Wildlife Ranchingand Research, Ltd.”,
established by Dr. David Hoperaft as an ex-
perimental game ranch. Here, a variety of large
mammal populations are protected, carefully
monitored and ranched. Situated approximately
40 kilometers southeastof Nairobi on the Athi-
Kapiti Plains, the ranch consists of laboratory
facilities, aslaughterhouse, asmall library, and
81 square kilometers of protected and fenced
savanna where wildebeest, zebra, fringe-eared
oryx, impala and girafte roam free.

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 eleventh consecu-
tive year of research in Kenya, we will assist
in conducting applied research which is cru-
¢ial 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 contrel weeds
and improve rangeland quality? How can
catile herders benefit from the presence of
wildlife on their ranches? We are sceking
answers to these questions at our Center for
Wiidlife Management Studies.

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-
manentdining/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 safari tents.
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Center for Wildlife Management Studies-KENYA

meet with park officials.  {Photo: Rich Ruggiero}

"if | were fo summarize the most powerful thing
about my SFS experience it would be this immer-
sion. Noother learning experience coutd cornpare.”
#4.K. Crabb, Richmond, KY—University of
Massachusetts

{Photo: Louise Matthews)

Reconstructing a skeleton helps us to understand structure and funclion. "A biologist who only learns from
a book can never be called a true biclogist. Had | not gone, I'd stilf be that narrow-minded person thinking
she could go on and study mammals and nothing else.”

Blanca Simmons, Fullerton,CA—California Polytechnic nstilute (Photo: Sue Natali}

Our off-ranch expeditions will include visits to several game parks where we will have the opporiunity 1o

The School
for Field Studies



A series of case studies, focusing
on local environmental problems and re-
source-use conflict, will be used to illustrate
the concepis presented in the four semester
courses, The first case study, African Ecosys-
tems, will investigate the inter-relationships
between humans, wildlife and their environ-
ment. In Biodiversity of Africa, we will
investigate the cultural and biclogical diver-
sity of the continent with special emphasis on
East Africa. The Sustainability casc stody
will review philosophical, political, social
and economic justifications for wildlife con-
servation strategies.

Our first course, Techniques of
Wildlife Management will provide us with
the means 1o study and understand wildlife
populations and habitats in East Africa. We
will emphasize techniques and strategies to
assess wildlife habitatl status and study the
requirements of native large game species
with the aim of providing suggestions for
their management. We will examine the
cffects of human disturbance and domestic
livestock as well as the ability to formulate
sound conservation and management policy
with the aim of optimizing productivity while
maintaining bicdiversity. The lecture com-
ponent of this course will be complemenied
by laboratory and field exercises onthe Ranch
and directed observation in several national
parks and reserves in Kenya. Ficld work will
inciude bird and mammal observation, iden-
tification techniques and methods for analyz-
ing and classifying vegetation. The digestive
anatomy and physiology will be demonstrated
at the Ranch slaughterhouse and laboratory,
and practical aspecis of the harvesting of
game species will be discussed. We will
explore current controversies in wildlife con-
servation, and discussions of the global im-
plications of conservation issues will help us
focus our understanding of wildlife biology
and management.

Wildlife Ecologyis designed to pro-
vide us with the information and conceptual
background to understand the underlying
ecological principles of the East African eco-
systern. We will focus on fundamental pro-
cesses and the inter-relationship of the biotic
and abiotic components of the system. Lec-
tures, field observations, required readings
and seminars will help us examing the theo-
retical underpinnings of the other courses in
our curriculum.

Financial Aid is available,
Please see page 28.

SEn;ﬁta*ngmmeentﬂfﬂrWﬂdﬁfeWnagmtsmdies-KEﬂﬂi |

In Environmental Policy and So-
ciceconomic Values we will consider con-
temporary environmental problems and de-
terioration from the standpoint of social
theory, history, and political economy. We
will explore how social organization and
value systems, economic forces and political
structure all influence policy formulation.
Specific related topics include: the relation-
ship between economnic growth and policy,
analysis of social choice mechanisms, dis-
pute resclution {mediation and arbitration),
environmental ethics, and fransboundary is-
sues from a socizl and cultural perspective.

Directed Research builds on the
other three courses. A thorough research
raining begins withexamining how key ques-
tions are formulated as experimentally test-
able hypotheses. Lectures are limited to
basic field technigues and scientific design,
sampling procedure, basis statistics, and the
interpretation and communication {graphic,
written and oral) of research findings.

Actual field research, consisting of
groupprojects, begins during the second week
of the semester. Teams of two to four stu-
dents will either continue studies begun dur-
ing previous semesters or conduct new re-
search. Topics of key interest have been
identified by SFS faculty in conjunction with
otherexpertsin the field of wildlife conserva-
tion and management in Africa. Directed
research projecis are designed 1o provide
hands-on experience in the applied research

—
Semester Program:

Wildlife Ecology
and Management

Site: Center for Wildlife
Management Studies, KENYA

Course Titles and Numbers:

Techniques of Wildlife Management
(BIO 1821)

Wildlife Ecology (BIO 1823)

Environmental Policy and Socioeco-
nomic Values (SOA 1909)

Directed Research (INT 1191)

Departure Point: Nairobi, Kenya

Program Dates:
September 10 - December 13, 1993
January 28 - May 3, 1994

which forms the basis for modern wildlife
management both on the ranch and elsewhere
in game-rich East Africa.

We will conduct field work on the
ranch which supports both domestic live-
stock and native wildlife. The ranch and its
slaughterhouse enable us to carry out a wide
variety of research projects, whichmay range
from behavioral ecology to prescribed fire
experiments. Most studies apply to practical
management concerns of rangeland and wild-
life biologists.

SFS students studying in the classroom banda on the ranch. " wanted to test my ability ko survive inamore
simple and a lotally untamitiar environment. Life in Hamden, Connecticut seemed so very different from
e in Kenva. What would it be fike 1o live with outhouses and without eleclricity ?

Rachael Feldman, Hamden CT—University of Connecticut

{Photo: Jenee Caolton}
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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 naticnal
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 [: June 15 - July 14
Session II: July 21 - August 19

P— et

Rising early eachmoming, we will
begin abusy day with field observations. We
will return to camp for 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 cali for exten-
sive monitoring of vegetation and field con-
ditions as well as long, sometimes arduous,
observations of wildlife species including
zebra, antelope and giraffe. Our research
activities will address questions including:
Does cropping adversely 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 affecied by game ranching
{e.g. scavengers)? What is the recovery rate
of areas overgrazed by cattle and how are
these areas utilized by game?

In order to answer these questions,
we will need to develop our research skilis,
including behavioral sampling techniques and
large mammal census technigues, and leamn
how to conduct vegetation surveys. 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
ang social organization, game ranching and
management techniques, plant and herbivore
interactions and technigues for esiimating
rangeland productivity.
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Summer Course-Centerfor Wildlife Management Studies-KENYA

The Ranch’s weekly cropping op-
erations provide us with unique opportunities
to study the physical condition, parasite loads
and commercial productivity of witdlife from
both free-ranging and confined populations.

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

Field excursions outside the Ranch
will take us to some of the more spectacular
areas of Kenya. These trips may include
vistis to Lake Nakuru to examine the effects
of the surrounding human population on one
of Africa’s greatestnational parks, the Maasai-
MaraReserve to witness the massive concen-
trations of game and 1o examine the Maasai
and wildlife interactions here. We may also
visit Nairobi National Park to compare the
ecology of a semi-fenced national park with
that of Intemational Wildlife Ranching and

Research, Lid. We may also hike up nearby
Mt. Lukenya to take a first-hand look at some
of the factors affecting raptor conservation or
visitthe bustling Monday market at Machakos
to interact with the local people in a thriving
agricultural area. Other possible day trips
include the National Museum of Kenya and
the Olorgesailie National Monument, a pre-
historic archaeclogical site.

"The measure of the success of
SFS should not bethedegree to
which they increase interest in
science perse, butthedegreeto
which they help each of us de-
fine 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—-
Harvard/Radcliffe College/ 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. (Photo: Rich Ruggiero)

The School
for Field Studies



Background

It has been said of Baja that “few
places exist today where nature proceeds so
unhindercd with its own agenda.” Increasing
resource requirements, spurred by Mexico's
exponentially increasing population, may
soon pre-cmipt this agenda. The waters sur-
rounding Baja—the Pacific Ocean and the
Sea of Cortez (aise 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 upwellings—unusually
rich sources of plankton—provide ideal con-
ditions for the area’s remarkably diverse ma-
rine mammals and their prey. However, with
increasing demand and technological capa-
bility, humans and marine mammals are be-
coming competitors for the same foed and
habitat resources, threatening fundamental
pertions of the marine food web.

The rich waters adjacent to Baja
support large populations of whales, dol-
phins, sea lions, and porpoises. These waters
provide a habuat for an unusually large resi-
dent populations, while numerous other ani-
mals migrate—often thovsands of miles—
for the seasonally abundant food supply and
protected warm waters necessary for repro-
duction.

Schools of anchovies, shrimps, sar-
dines and numnerous specics of gamefish
drawn to these waters are the targets not only
of commercial fishermen, but also
sportsfishermen from all over the world.
Overfishing is driving fish resources to new
lows, presenting the threat of a diminished
food source and the loss of dependent species
from their habitats.

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

The World
Is Your Classroom.

Center for Marine Mammal Studies-MEXICO

The Government of Mexico has a
long history of wildlife conservation and a
strong interesi in protecting marine mam-

mals. Unfortunately, funds for marine
mammal research are severely limited.
Through a cooperative agreement with the
University of Southern Baja California, and
by working with the Mexican Society for the
Study of Marine Mammals, SFS students
will have an opportuniiy to make a significant
contribution to future management policies
as we consider the status of marine mammal
populations here. Through our on-going
presence, SFS can document the changing
demographics of marine mammals al constant
sites over several years. These baseline data
can provide much needed information on
changes in the utilization of coastal waters by

"Suddenly | was living as parn of a working team
of research sclemists studying marine mammals.
I was no longer just reading books and papers
about natural resource management, [ was par-
ticipating in the research, discussion and crealion

of those papers!” Elizabeth Mowris, Atlanta,
GA—Davidson College (Photo: Sieve L. Swartz)

The Marine & |.|||n.;?“'
Studics Program

Site: La Paz, Baja Califomia Sur,

MEXICO

Curriculum:

Semester Program
Marine Mammal
Conservation

Summer Course
Sea Lion and Dolphin
Conservation

Staff:
Field Director: Don Croll, Ph.DD.,

Scripps Institute of Oceanography
(Marine Biology).

Resident Faculty: Stephanie Paladino,

M.A., American University
(Applied Anthropology}.

Ann Weaver, M.S., San Diego State

University (Animal Behavior).

Visiting Faculty/Research Director:

Jorge Urban Ramirez, M.Sc.,
Universidad Autenoma de Mexice
{Marine Mammal Biology).

Site Manager: Henk Nienhuis,

M.Sc., State University of Leiden,
The Netheriands {Marine Biclogy).

Facilities: The Center is currently

based out of a small hotel just ocut-
side the city of La Paz, at the south-
ern end of the Baja California penin-
sula. Qur site affords excellent ac-
cess to the nearby Bay of La Paz
where over 20 species of whales and
dolphins have been sighted. Our
facilities consist of three, large, dor-
mitory style rooms, and access to
small lecture rooms, a kitchen and
dining/commons area. Inadditionto
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. We will
make trips into nearby La Paz to
enjoy the cultural opportunities of
the city. We will camp in tents
during trips to wildemess areas.

*The Center is sponsecred in
Mexico by the Universidad de Baja
California Sur, which offers local
assistance and cooperation in the
operation of Center programs,

R S
Center for Marine
Mammal Studies®
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marine marnmals as these animals are caught

in the growing struggle over use and man-

agement of the region's natural rescurces.
Site

Jutting south 800 miles from its
border with California, Mexico’s Baja penin-
suja separates the Pacific Ocean and the Gulf
of California. lts 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 piethora of adjacent
islands provide an ideal nesting site for nu-
mercus bird species including brown pelicans,
brown boobies, terns, blue footed boobies
and Heerman's gulls.

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

Resident populations of marine
mammuals include Califorma sea lions,
bottlenose dolphins and Bryde's whales.
These waters also comprise key migration
routes of gray whales, blue whales, fin and
humpback whales.

"in what other classroem can you fisten to a lecture about 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)
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Research Focus

In order to manage hu-
man activities for the benefit of
both humans and marine mammals,
it ts essential that we understand
the natural history and habutat re-
quirements 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 arcund the
southern peninsula. We will docu-
menl the seasonal abundance and
distribution of manne mammals in
and around La Paz Bay, focusing
on bothresident and migratory spe-
cies. Key questions addressed by
our research include: How do spe-
cies differ in their patterns of prey
and habitat use? To what cxtent
does increased boat traffic impact
whale and sea lion activity pat-
terns? What arc the energy require-
ments and feeding success rates of
brown pelicans? We will use photo-
identification o study individual
variations in movement and behav-
10T,

The Baja Peninsula boasts severnl dynamic and beauliful desert
envirorments. Our studies wilf incliade some dasen ecology,
focusing on the unique interface between desert and maring
ecosysterns. {Photo: Lorayne Meltzer)

Travel and leisure are key elements
of the cconomy of Baja California. Assisting
Mexican scientists in assessing marine mam-
mal occurrence and the impact of increased
hurnan disturbances wilt help guide future
programs to increase tourism and devise poli-
cics and strategies that will preserve the natu-
ral resources of the region.

Living and Working Conditions

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

The site provides easy access to an
extraordinary array of marine mammals 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.

The School
for Field Studies



Center for Rainforest Studies-AUSTRALIA

Background

Tropical rainforests are complex
ecological arenas within which intricate
evolutionary scenarios have been unfolding
for over 100 million years. The tropical
forcsts that span northern Queensland are the
most diverse inall Australiaand are inhabited
by the greatest diversity of wildlife found
anywhere on the continent. The greatest
concentration in the world of primitive
flowering plants—ithirteen of the known
original nineleen [amilies—are found here in
an area botanists claim o be a “priceless
world heritage.”

When Australia was cutoff fromthe
rest of the world by its separation from South
Americaand Antarcticaover 60 million years
ago, it became isolated front the mainstream
of mammalian evolution. A unique cvolu-
tionary patiern arose. Instead of the domi-
nance of placental mammals found clsewhere
in the world, marsupial {pouch-bearing}
mammals—kangaroos, possums and bandi-
coots—evolved. Ausiralia’s isolation,
coupled with the lack of a major human
presence and the absence of other predatory
animals, allowed the survival of bizarre evo-
lutionary phenomena—the egg-laying, milk-
producing, furred, duck-billed platypus, the
strange spiny anteater, and the air-breathing
lungtish which crawls about mud ats on its
fins.

“The rainforest was magical. No one had any trouble
getting up in the maming with the dawn chorus of
birds and the scurrying sounds of small mammais
right outside our windows.”

Jason Carter, Rome, NY—SUNY Buffale

{Phote: Chip Isenhart}

Financial Aid is available,
Please see page 28.

As a consequence of the high inci-
dence of endemism—the evolution of spe-
cics found nowhere else on Earth—the bo-
tapical and faunal riches of this area are
exceptionally unigue. North Queensland rain-
forests have been subjected (0 an array of
intensive land uses in the past century—
deforestation for agriculture, logging, and
mining. Most of Australia’s remaining
rainforests arc protected as a World Heritage
site.  We will conduct our studies and re-
search in protected areas and in a number of
modified habitats, as we attempt to assess the
impacts of human activities on the unique
rainforest biota. SES students have a rare
opportunity to participate in rescarch on this
“fronticr of ecology.” Semester participants
will explorc the cxtent t¢ which endemic
specics—including birds, possums and other
marsupials—can serve as indicators of eco-
logical disturbance. Summer participants
will focus upon a specific conservation prob-
lem such as assessing the impacts of rainforest
fragmentation on native plants and animals.

Research focus

Giventherealization that rainforests
worldwide are being felled, logged, bumed
and altercd at astonishing rates, our research
focuses on understanding the ecological
processes and communities that characterize
imactrainforests and which may be lostas the
forests are destroyed or modified. A second
goal is to develop strategies for regenerating
and rehabilitating formerly degradated
tropical communities. These topics have
direct relevance for rainforest conservation
in 2 world which will probably lose much of
its rainforest during the next few decades.
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Center for
Rainforest Studies

Site: North Queensland,

AUSTRALIA

Curriculum:

Semester Program
Tropical Rainforest
Management

Summer Course
Tropical Reforestation

Staff;

Field Director: Paul Robertson,
Ph.D., University of Kansas
(Zoology).

Resident Facuity: David Bathgate,
Ph.D., University of Colorado
(Ecological Anthropology).

Tony Cummings, M.E.S., Yale
University {Environmenta} Studies).

Site Manager: David Wilson.

Facilities: The Center is located in
North Queensland, on 153 acres of
secondary growth forestand rainforest
on the Atherton Tableland. A farm-
house serves as our Administrative
Center, complete with lecture hail,
modem kitchen facilities, refrigera-
tion, washing machines, asmalllibracy
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 is
Yungaburra, approximately 12 miles
from the Center.

Berer

3 | Zauin
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SFS gratefully acknowledges
the Archer Daniels Midland
Company, processors of
agricultural products for their
support of this program,
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Center for Rainforest Studies-AUSTRALIA

The Center’'s 153-acre property is
comprised of a mosaic of logged rainforest,
rainforest regrowth, and cleared pastures.
Our research attempis 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 streams; sirmlar
corridors may be used to provide avenues for
animal migration between isolated forest
fragments and nature reserves. Finally, we
are investigating the use of “key indicator
species” such as lemuroid ringtail possums
and Lumholtz’s tree kangaroos, birds such as
the logrunner, and other species te indicate
the “health” of the rainforest ecosystem.

Site

Northern Queensland has the great-
est biological, climatic, and social diversity
in all of Australia. Jutting some 400 miles
toward New Guinea from the rest of the
continent, it separates the Coral Sea from the
Gulf of Carpentaria. A narrow sirip of
Australia’s largest remaining tropical
rainforest runs down to the water along the
shoreline fringed by the magnificent 1,200
mile Jong Great Barrier Reef.

Now that the area around our Center has been

protected from further deforestation, we need to
better understand the relatively new concept of
reforestation. SFS students discuss tree planting
with a local forester. (Photo: Davig Bathgate}
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Living and Working Conditions

Be prepared for wet weather, espe-
cially during the rainy season from January
to May, when rainfall may average 400 mmy/
month. Rainfall and thundersiorms occur
sporadically during other times of the yeur.
The dry season months of September through
December are often quite warm, with tem-
peratures in the 80's and low 90°s. We
conduct field work at all times of the year,
regardless of the weather.

The SES Center for Rainforest
Studiesislocated onl53 acres on the Atherton
Tableland, a mid-elevation plateau, and pro-
vides ready access to rainforest and modified
habitats on and adjacent to our property. On
our frequent forays into the rainforest, we

Many of the species we
will encounter in the
rainforest are found no
where else on Earnh.
Here students and fac-
ulty examine a face
monitor lizard .

{Photo: Jennifer Taylor)

encounter hundreds of species of trees and
highly diverse animal communities includ-
ing wallabies, lorikeets and cockatoos, tree
kangaroos, pythons, and monmitor lizards.
Large groups of flying foxes (huge bats)
often fill the evening skies near the station.
Streams wind their way through dense, lush
vegetation and occasional waterfalls fill the
air with the persistent hum of crashing water.

Students live dormitory-style in
modem cabins surrounded by forest, and can
expect 10 be awakened by a“dawn chorus™ of
myriad birds and the hopping and scurrying
sounds of small animals. Fresh fruits, veg-
etables, fish and meat are readily available in
nearby Yungaburra to embellish our culinary
endeavors.

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

{Photo: Mark Noble}

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



Ecology of Endangered Sea Turtles/Costa Rica

Sea turtles are among the largest
living reptiles, ranging in size up to 900 kg.
Surprisingly little is known about sea turtles,
since they spend the majority of their [ives ai
sea. What little is knownis fascinating. Ttis
thought that sea turtles live an extremely
long time, but no one 1s sure how long. The
sex of hatchling sea turtles 1s not determined
by genetics, but by the temperature at which
the eggs are incubated. In sea turtles, low
incubation temperatures produce males and
higher temperatures produce females.

Today sea turtles face a growing
number of environmental threats, many of
themn of human in origin. Worldwide, their
nesting areas are being altered or destroyed
by development, they face inadvertent cap-
ture by fishermen, and both adults and eggs
on or near beaches are exposed to the threat
of poaching. Additional problems include
survival of hatchlings through the vulner-
able first years al sea, incidental capture by
shrimpers, dangers posed by marine debris,
and nest failure due to predators and physi-
cal processes such as seawater washout.

SES students will return to the
beaches at Ostional for a third year to study
the biology, ecology and conservation of the
olive or Pacific Ridley turtle {Lepidachelys
olivacea). The beach ai Ostional is one of
the two most important nesting areas in the
world for this endangered species. Anagrar-
ian community of approximately 50 fami-
lies live at Ostional and iegaily harvest turtle

protection is essential io this endangered species

if they survive the perils facing them as haichlings, fernale turtles are thought to
always refurn to the beaches where they were born to lay theireggs. Thus, habitat

eggs for subsistence and commercial uses.

Ridley turiles often use a unique
nesting strategy known as the "arribada”,
which involves monthly mass nestings that
last from three to ten days each. Arribadas
usually occur at night and can involve up to
100,000 animals. On nights between
arribadas, individual turtles nest in a more
typical manner. One guestion that we will
addressis whetherthese solitary nesting turtles
also participate in arvibadas.

After meeting in San Jose, we will
travel by bus to our base at the Ostional Field
Station. Because much of our data collection
must be done at night, when females come
ashore to lay their eggs, our days will be
devoted 1o lectures, studying and document-
ing evidence left on beaches from any turtle
activity from the previous evening. Faculty
and guest lcctures will address the taxonomy,
natural and life histories of turtles, concepts
of population and physiclogical ecclogy as
they apply to sea turties, nesting and pollu-
tion biclogy, temperature dependent sex de-
termination, and sea turtle conservation.

In order to diminish the impact of
large numbers of humans on the nesting
beaches atany given time, we will divide into
smaller research teams with two teams pa-
trelling the beach each night. Students will
be introduced to field research skills includ-
ing tagging, censusing, conducting thermal
measurements, recording nesting activities
and physical characteristics. Questions we
will seek to an-
swer include:
What s the rela-
tionship be-
tween nesting
activity, tides
and climatic
conditions?
What percent-
age of nests are
damaged by the
nest-digging of
other turties?
What percent-
age of nests are
Tost to humans?
We will also
consider the at-
titude of local
citizens and Park
officials regard-
ing the potential
increase of tour-
ism at Ostional.
In addition, stu-
dents will have

{Photo:Susan Barvanek)

Purpose: to investigate the ecology
and behavior of the endangered Pa-
cific Ridley turtle (Lepidochelys
olivacea), to mvestigate the nesting
beach at Ostional in order to recom-
mend management policies that will
protect the nesting habitats of these
endangered species.

Course Number: BIO 1642

Departure Point: San Jose, CostaRica

Course Dates:

Session [: June 15 - July 14

Session II:  July 21 - August 19

Faculty: Molly Lutcavage, Ph.D.
Ana Chaves Quiros,

License in Biclogy

Cost: $2,580+ $100 Registration Fee.

the opportunity to conduct individual di-
rected research projects. Potential projects
include consideration of environmental fac-
tors affecting hatchiing emergence, spatial
variations in nest success considering mor-
tality from humans and natural factors, and
the aging biology of sea turtles.

During the final days of the pro-
gram, we will compile and analyze our data
for use in oral presentations of our research.
Qur results will be shared with the Univer-
sity of Costa Rica and with the Ostional
Association for use in developing manage-
ment plans for the beach.

Our base at the field station consists
of a bunkhouse/laboratory. We will all pitch
in to complete daily chores and some cook-
ing, although many of our meals will be
prepared by alocal cook. Planonhot weather
at Ostional. Although we will be on the
"dry" side of Costa Rica, this is the wet
season and mosquitoes will be plentiful.
The opportunity to get to know the local
people of Ostional and to understand their
perspectives regarding the turtles, tourism
and censervation, are a bonus of this loca-
tion.



Landscape Ecology/Colorado Rockies

Purpose: to determine the quality and
size of ecological land units needed
to preserveecological diversity in the
San Juan Mountains; to evaluate the
suitability of prairie dog communi-
ties as sites for the reintroduction of
the endangered black-footed ferret.

Course Number: BIC 1800
Departure Point: Denver, Colorado
Course Dates:

Session I:
Session II:

June 15 - July 14
Tuty 21 - Augpst 19

Eaculty: Donna Stockrahm, Ph.D.
Ursula Shepherd, MLA.

Cost: $2,38C + Registration Fee,

What's the difference between a
national park, a national forest, and a bio-
sphere reserve? What is the best way to
preserve biodiversity for fuiure generations?
We will address these questions while gath-
ering valuabie baseline daia in the remote
San Juan Mountains which represent one of
America’s most ouistanding natural areas.
Here, where snow-capped mountain peaks
jut skyward from green-forested valleys,
elk, mule deer and the solitary black bear
roam at will. The sweeping landscape en-
compasses alpine meadows giving way 1o
subalpine and montane forests, which in
turn grade into upiand grasstands/shrublands,
each with their unique community of plants
and apimals. This area forms one of the last
intact fortresses of vast wildlife diversity in
the continental U.S. Planned land-use
changes throughout the scuthern Rockies
are leading to concern that competing inter-
ests will lead to a rapid loss of wildlife
habitat. In order 1w protect the diversity of
species that naturally occur in threatened
primary wildlife areas, biologists and re-
source managers must know where, how
large, and “natural” key areas should be to
sustain wildlife diversity.

The San Juan Mountains lie to the
north and east of Mesa Verde National Park
and the Southem Ute Indian Reservation,

v

along the Colorado-New Mexico border.

Over the past threc summers, SFS
research teams have studied the ecology of
the Gunnison's prairie dog in the high grass-
lands of the Western Slope near Pagosa
Springs, Colorado. Prairie dog commum-
ties were evaluated for their suitability to
serve as sites for the reintroduction of the
endangered black-footed ferret. Qurresearch
mcthodology inciuded live-trapping of prai-
rie dogs in order to conduct population stud-
ics, and the use of radio-telemetry to track
underground movements of tagged dogs.
We plan to continue this research in 1993.

Study areas will be selected on the
basis of factors such as current use, pro-
posed development or conservation efforts,
or indications of potential as wildlife habi-
tat. Qur findings will be of use in answering
critical questions such as how much devel-
opment can be mnterspersed with natural
systemns of a region? How will the current
system be impacted by proposed land-use
changes?

We will carry out directed re-
search projects based on our interests and
obscrvations. There are many |
important questions to be ad-
dressed such as how suitable
are landscape units for endan-
gered species such as grizzly
bear, wolverine, lynx and black-
footed ferret? Do public land-
use values threaten the pristine
qualities of this region? Would
ranchers support the protection
of Gunnison's prairie dog colo-
nies as future reintroduction
sites for black-fooled ferrei?
Our results will be presented to
the U. 8. Forest and U. S. Fish
and Wildlife Services in order
to build support for preserva-
tion of this vital area.

Faculty lectures will
address the vegetation and habi-
tat 1ypes of the southern
Rockies, the natural history and
ecology of native species, con-
servation biology and theories

of biogeography. Students will participate
by discussing papers and making short pre-
sentations on animals of the region. Around
the evening campfire, we will consider top-
ics that may range from cultural differences
in land cthics to personal views about con-

servation and wildlife protection.

Our study area extends from grass-
land/sagebrush habitat below 8,000 ft. to
speciacular high peaksreaching over 14,000
fi. We will set up mobile tent camps in a
variety of habitats at varying altitudes. You
can expect primitive camping conditions
throughout most of the course. We will live
in tents, bathe in streams, and often must
purify our drinking water. We cook our own
food overcampstoves and share camp chores.
Participanis will need to be in good physical
condition as approximately half of our time
is spent in remote backcountry, where we
carry all of our gear and supplies on our
backs. Weather conditions can range dra-
matically from mid-day heat to night-time
cold. While it will be generally warm and
dry at lower elevations, we can expect occa-
sional aftemoon thundershowers, especially
along the higher mountain slopes.

e

Vegetation sampling in the Colorada Rockies. As Halked fo the
other students. | found people with a variety of interests. They
werent all bio majors, there were economics and fiberal arts
majors. and the ever present undecided majors "

Timothy Jon Van Norman, El Paso, TX—Washington State
University {Photo: Donna Stockrahm)




Summer Satellite Courses
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Primate Ecology and Conservation/Barbados

Purpose: to study the demography, re-
source utilization, ranging, and be-
haviorial ecology of African green
monkeys (Cercopithecus aethhiops},
to assess the potential effectiveness
of the African green monkey as a
tourist attraction and economic re-
source for the island; to contribute to
efforts to identify a site and manage-
ment plan for a proposed green mon-
key preserve.

Course Number: BIO 1808

Departure Point: Christ Church,
Barbados

Course Daies:
Session I:
Session 11:

June 13 - July 14
July 21 - August 19

Faculty: Diane Chepko-Sade, Ph.D
Lynne Miller, Ph.D.

Cost: $2,580 + $100 Registration Fee,

This summer SFS will begin anew

study focusing on the ecology and manage-
ment of the African green monkey
(Cercopithecus aethhiops) on the island of
Barbados. First introduced to the West Indies
from Africa in the 17th century, the African
green monkey, also known as the vervet or
guenon, has repeated its African success story
by adapting 10 a vanety of environmenial
conditions and living in close proximity to
intensive development. Over the past three
centuries, as more and more of the arable land
in Barbados was put into agricultural use, the
available habitat for morkey troops was in-
creasingly restricted to remnant patches of
forest in gullies and on lillsides. The vervet
has successfully adageed 1o these restrictions,
modifying its behavior, troop size, sex ratios,
and foraging strategies, and now it relies
heavily on cultivated plants and cash crops as
food sources. The monkeys increasingly in-
cur the wrath of local farmers who view and
hunt them as pests.

Recently some islanders have seen
these monkeys in a different light, suggest-
ing that populations of these animals may
have economic potential as a tourist attrac-
tion. Qur studies this summer will represent
the first stage of a long-termresearch project
assessing the demography, resource utiliza-
tion, ranging, and behavioral ecology of
African green monkeys in the habitat most
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likely to be set aside by the government for
the development of “green” tourism.

Specific questions we will seek to
answer include: What percentage of forag-
ing time do troops spend in cultivated areas
|’.4_‘|r|'r'|'.-..‘ll'l.."-!t b mare sheliered areas of “natu-
ral” vepetation? What is the av erage shze and
age-sex composition of troops in various
lecations, and how are these variables af-
tected by the degree of reliance on human
agricultural activity? How domonkey popu-
lations respond to human attempis to con-
trol, prevent, or limit their access to agricul-
tural resources?

We will meet at the airpert in Bar-
bados and travel together to our basecamp.
We will begin with a brief erieniation to the
island followed by an intraduction to pri-
mate behavioral ecology with emphasis on
the African green monkey in the Caribbean.
Faculty will introduce methods for identify-
ing and recording monkey behaviors. Afler
spending a few days a1 the Bellairs Research
Instinge, we will move to the nearby Barba
dos Wildlife Preserve at Farley Hill where
we will practice our newly acquired identi-
fication skills
onsmall groups
of captive mon-
keys and on the
wild monkeys
thatenter there-
serve each day.
We will begin
our observa-
tions before
dawn and will
follow the mon-
keys until their
mid-morning
rest period. The
middle of the
day will be de-
voted tolectures
ontopicsinclud-
ing principlesof
demography
and population
ecology, hu-
man-monkey
resource com-
petition, forag-
ingand resource
uttlization straf-
egies in nonhu-

field work will resume i the early aftermoon
and continue untii dark.

Once we become proficient at iden-
tifying monkey behaviors and characteris-
tics, we will transfer our skills to free-rang-
ing monkey groups at two sites— the ma-
hogany forest adjacent to the reserve and an
agricultural site. In addition to working on
the group research projects, students will
conduct directed research projects with fac-
ulty assistance. Potential projects include
consideration of intergrouprelations in free-
ranging troops, age-sex bias in susceptibil-
ity to baiting and trapping, and interviews
with tourists and locals to assess the appeal
of "green" tourism involving monkeys.

During the final days of the pro-
gram, we will compile and analyze our data
for use in oral presentations of our research
Qur results will be shared with managers of
the Wildlife Preserve and government nmn-
istries intercsted in the economic impact of
green monkey distribution and resource uti-
lization. In addition, this project will help
assess the potential effectiveness of the
African green monkey as a tourist attrac-
tion and economic re-
source for the 1sland and
the identification of asite
and management plan for
the proposed preserve.

Barbados, the
most easterly of the Car-
ibbean Islands, ishome to
250,000 English-speak-
ing residents. We willlive
and work in the northemn
parish of St. Peter. Qur
accommodations will
most likely be in small,
simple cabins, where we
will prepare many of our
ownmealsincluding "fly-
ing" fish, alocal delicacy.
Steady trade winds help
keep temperatures in the
75-85 range with only
moderate  humidity.
Showers are more fre-
quent later in the summer
with the onset of the
“rainy” season. We will
take special precautions
to protect curselves from
the effects of the tropical

man primates,
andintroduction
1o wildlife man-
agement tech-
niques. Cur

“It {5 very different collecting data on monkeys that
are running from you or throwing twigs at you than
itis collecting data onrats that are ina Skinner box!”
Christy Freeland, Charloite, NC—University of
MNorth Carolina  {Photo: Bill McComas)

sun and biting insects.



Ethnobotany/Ecuador

The greatest storehouse of infor-
mation about human use of tropical plants
resides not in university libraries but in the
oral traditions of indigenous peoples who
have lived among and used these plants for
centuries. The Runa or Quichuas of Ecuador
have lived along the Arajuna, a tributary of
the Rio Napo, for hundreds of years. Like
other Amazonian people, they adapted tothe
forest and now depend on it for their sur-
vival. From the rich, tropical vegetation they
find food, shelter, clothing, medicine and
almost everything else they need to survive.

At present, both the people and the
forest are undergoing rapid change. The
forest area in which we will be working is
under escalating pressure from the growing
timber and oil industries and the increasing
migrant squatter populations who have
moved into this region. Our goal will be to
gather data and information that can be used
by both the indigenous peoples and manage-
ment agencies to develop conservation and
sustainable land use strategies.

By studying the rareness/abun-
dance, ecology, ethnobotanical importance
and conservation prospects of specific plant
species, we hope to determine their role in
the rainforest and inthe lives of local peoples.
Armed with an understanding their uses of
plants, we hope to be able to assess ways in
which we may contribute to the preservation
of the ethnobotanical heritage of these indig-
enous peoples. For centuries, loczl people
have verbally passed on much of their ethno-

botanical understanding to the younger gen- §

erations. As modernization and emigration
weaken these traditions, it becomes impor-
tant to document this knowledge.

With the assistance of Quichua in-
formants, we will identify and collect samples
of rainforest plants and record their tradi-
tional names and uses. Questions we will
ask include: What plant species are used
medicinally? Which plants provide edible
materials? If the plant is cultivated, do

traditional agricultural practices mimic sec- §
ondary succession? To answer these ques-

tions we will employ both anthropological
and botanical field techniques. Working with
indigenous people requires sensitivity and
patience. While our contacts with local

peoples will be limited, we will be intro- §

duced to the interviewing and observational

skilis necessary for successful fieldwork with |

traditional cultures,

We will meet at the airport in Quito
and travel to our basecamp together. Lec-
tures by faculty will introduce the cultural
history of the indigenous people of Ecuador

and some of the plant species we are likely to
encounter in our fieldwork. Each student
will then select one species of plant to inves-
tigate in depth. Working in groups, we will
collect herbarium species from the primary
forest. Our samples may include species
from the canopy, understory shrubs, trees
and herbaceous plants growing in soil and
on the limbs and trunks of trees. As we
collect plants utilized by the Runa, we will
have the opportunity to observe and appreci-
ate the extensive biodiversity of this ecosys-
tem. Returning to camp at the end of the day,
wi will prepare our species for identification
and mnalysis using standard botanical field
techniques which faculty will introduce.
These species will be donated to the perma-
nent coilection at the National Herbarium.
Additional faculty lectures will
address taxcnomy and physical adaptations
of major plant groups within tropical eco-
systems, field identification technigues, the
isolation and concentration of sctive plant
products, ethnobotanical and anthropologi-
cal methods, and the problems and potenizal
ethical considerations of rainforest develop-
ment. Periodically we will travel, usually by
large motorized canoes, o vizit small vil-
lages and towns along the river. Here we will
meet with residents to belter understand
their uses for and concerns about rainforest

Purpose: to identify plants used by in-
digenous peoples in Ecuador's Ama-
zon Basin for medicine, food, con-
struction, hunfing and rituals; to deter-
mine how plants can be collected and
harvested on a2 sustainable basis; to
assist the indigenous peoples and other
agencies to develop conservation and
sustainable land use strategies.

Course Number: BIO 1801
Departure Point: Quito, Ecuador
Course Dates:

Session [
Session II:

Jume 15 - July 14
July 21 - August 19

Faculty: Shawn Sigstedt, MLA.
Rocic Alarcon, MLA.

Cost: $2,680 + $100 Registration Fee.

products, In addition to collecting data on
the plant species of their choice, students
will underiake directed research projects
with faculty assistance. Previous projects
have examined medicinal uses of traditional
crops, the economic potential of novel spe-
cies, and the uses of plants in home construc-
tion.

Dhuring the final days of the pro-
gram, we will write up our findings for oral
presentations to the group, Our results will
contribute to ongoing conservation research
programs sponsored by Esosciencia Foun-
dation and the National Herbarsium for Eco-
nomic Botany.

Qur basecamp will be located near
Tena, a small village along the Rie Napo
River only one degree north of the equator.
Here drenching rains of up to 6 meters
annually foster a verdant green rainforest
which is home to countless emdemic plant
and animal species. Days are warm and
clear while nights can be quite cool. Down-
pours are possible at any time, We will live
in a barge, rustic lodge with dormitory style
accommodations. On a clear day, if we are
lucky, we may catch a glimpse of the spec-
tacular snow-capped Andes rising in the
distance.

Local Quichuas demonstrating the use of rainforest
plants in home construction. "To be listening to a
lecture on botany and then to reach over the
‘classroarm wall' and grab a handful of the subject
matter was incredible!” {Photo: Brad Bennett}

Vil



Purpose: to study the impact of human
activity (fishing, boating, whale
waiching, habitat destruction) on the
current and long-term patterns of
habitat use by resident killer whales
{Orcinus orca) in the Puget Sound
area; to identify strategies for im-
proved pelicy regulations to control
and manage interaction between hu-
man activities and the most "urban”
killer whale population in the werld.

Course Nomber: BIO 1853.

Departure Point:
Friday Harbor, San Juan Island,
Washington

Course Dates:
Session I:
Session II:

June 15-July 14
July 21- August 19

Faculty: Richard Osborne, M.A.
Lourdes Flores Ochoa, B.S.

Cost: $2,680 + $100 Registration Fee.

Few conservation issues have en-
gendered as much worldwide interest and
support as the plight of marine mammal spe-
cies. As population counts stabilize, and in
some cases increase, efforts to protect dwin-
dling populations of marine mamrmnals from
hunting and incidental capture may be viewed
in retrospect to be among the biggest conser-
vation success stories of the last twenty years.
Although spared from many {though not all)
of the direct threats once posed by commer-
cial fishing, marine mammal species still
face loss of habitat to an increasing human
impact, and competition for food sources still
imperils their long-term survival.

The San Juan Islands are at the in-
ternational crossroads of an important sum-
mer feeding and mating area for a large,
stable population of killer whales (Orcinus
orca). This once remote area has experi-
enced a continuous increase in shoreline
development and industrialization over the
last century, and over-fishing, boating and
whale watching during the last decade. Killer
whales, alsc known as "orca”, are the largest
members of the oceanic dolphin family.
Averaging 25 feet in length and seven tons
for males, four tons for females, orcas are the
only known cetacean to feed regularly on
other marine mammals.
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Ecology of Killer Whales/Puget Sound

Last year the resident killer whale
populaticn at the north end of Vancouver
were the subject of study. This summer SFS
teams will focus on the killer whale popula-
tions south of Vancouver [sland. Our re-
search will address the following questions:
Have long-term patterns of behavior and
habitat use by these killer whales shown
changes that can be attributed to 1) salmon
reseurces, 2) vessel traffic patterns, or 3}
whale watching? Can we measure short-
term effects on the behavior and vocaliza-
tions of killer whales in relation fo current
vessel-based whale watching activities?
What would be an effective strategy for
regulating the behavior of whale watchers in
this location that would a) protect the whales,
and b) maintain vessel-based whale watch-
ing as a viable activity? How robust is the
adaptive capacity of killer whales?

Aftermeeting in Friday Harbor, we
will travel together to our island basecamp.
Faculty lectures will introduce concepts of
marine mammal biology, ecclogy and be-
havior, marine mammal conservation and
management, and regional geography. Re-
search techniques including the use of the-
odolites and video, censusing, and focal
animal observations using spotting scopes
will also be presented.

We expect to be conducting several
projects simultaneously and each day we will
break into smaller teams and rotate between
research activities. Shore-based groups will
use theodelites and spotting scopes to collect
data on movement patterns of killer whales
when boeats are with them and when they are
alone, while other team members record be-
haviors such as breaches, spyhops andtailslaps.
The lighthouse observers will use video docu-

mentation and will collect underwater acous-
tic recordings of whales and vessels. At each
site we will also record observations on any
other marine mammal species we encounter
including riverotters, harborseals, grey whales,
minke whales, and northern seals.

In addition to contributing to the
group research efforts, each student will
have the opportunity to undertake a directed
research project within the framework of the
averall research objective. Potential projects
include an assessment of the impact of boat
traffic on whale movements, a study of the
attitudes of whale watchers, changes in the
movement of whales in relation to fisheries,
and the effect of boat sounds on whale vocal-
1zations.

During the final days of the course
we will analyze, write-up, and present our
findings. Our results will be shared with
researchers at The Whale Museum. Qur rec-
ommendations for proposed whale-watch-
ing regulations will be submitted to the Pro-
tected Species Division of the U.S. National
Marine Fisheries and the Canadian Federal
Committee on Whales and Whaling.

The San Juans are a group of 172
islands situated between Vancouver Island,
Canada and the U.S. mainland. The area's
spectacular beauty has made it a favorite
vacation spot. Field conditions at our base
camp will be quite primitive. We will live in
tents and cook over Coleman stoves. When
possible, lectures will be held at The Whale
Museum in Friday Harbor and we will have
access to computers at the nearby lighthouse
field station. The weather will be variable;
bouts of celd rain, grey skies and fog will be
punctuated by days of spectacular warm
sunshine.

While the San Juan Islands have retained rmuch of their natural splendor, development threatens the
long-term survival of many marine mamima’ls found here. Our cliff fop and shore-based observation
posts will afford us unobstructed views of passing kitler whales. (Photo: Gary Miller)



Raptor Ecology and Conservation/ Montana

Purpose: to study the nesting and forag-
ing behavior and ecology of raptors in
southwestern Montana; to understand
the impact of the proposed expansion
of a ski area on raptors and their prey,
to document the ecological conditions
of this area before, during and after
major forest development.

Course Number: Asthiscatalogue goes
to press, this new course is pending
approval by Northeastern University.

Departure Point: Butte, Montana
Course Dates:

Session I:
Session II:

June 8 - July 7
July 14 - Angust 12

Faculty: Jack Kirkley, Ph.D.
Louis Berner, M.S.

Cost: $2,380 + $100 Registration Fee.

Some of the most dynamic and
controversial conservation chalienges of this
century have centered around the impacts of
human disturbance and habitat contamina-
tion on birds of prey. Populations of bald
eagles, ospreys and peregrine falcons have
declined precipitously since the 1940's and
have only recently begun to show signs of
recovery. Less dramatic, but equally trou-
bling, are the gradual population declines of
other raptor species such as northern spotted
owls, northern goshawks, Swainson's hawks
and ferruginous hawks.

Habitat fragmentation and loss due
to human activity appear toplay a significant
role in the decline of these species and are
subjects of escalating controversy and con-
cern. The attention of the conservation com-
munity 1s likely to continue to focus on
raptors in light of their potential to serve as
indicators of environmental change and eco-
system health., Largely unknown are the
effects of human disturbance, such as timber
harvest, on the broad spectrum of forest
animals, including small mammals and birds,
which provide the prey base for raptors.

Previgus SFS research teams have
conducted studies of bald eagles in Alaska
and of eagles and ospreys in northwestern
Montana. This summer, we will broaden our
focus to include other raptor species inhab-
iting the mountain forests of southwestern
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Montana. Qur focus will be on nesting rap-
tors such as goshawks (Accipiter gentilis),
Cooper's hawks (Accipiter cooperii} and
sharp-shinned hawks (Accipiter striatus) and
their bird and mammal prey on a forested
mountainside slated for development to ex-
pand a nearby ski resort. Participants in this
summer's program will conduct the initial
stages of a long-term research project docu-
menting conditions before, during and after
development. Our initial findings may influ-
ence the layout of proposed ski slopes to
minimize their impacts on nesting hawks,
owls and other wildlife.

Questicns we will attempt to an-
swer include: Where are the raptor nests
located? What areas do adults and fledglings
use for hunting? How do the kind and
abundance of prey species vary with eleva-
tion, and in open habitats (i.e. ski slopes) as
compared to heavily timbered areas? How
will animal distributions, nesting density
and location, and foraging areas change in
response o newly created ski slopes?

We will meet at the airport in Butte
and travel to our study site by bus. Faculty
will introduce field research techniques in-
cluding survey methods, mapping, field iden-
tification of birds and mammals, capture and
marking techniques and behavicral obser-
vation methods. In addition to monitoring
adult raptors and their young with binocu-
lars and spotting scopes, we will band nest-
ling raptors on nearby Forest Service and
Bureau of Land Management lands.

Field work will be
interspersed with lec-
tures covering raptor
diversity, reproduc-
tive strategies and
mating systems, social
and population biol-
ogy, hunting and for-
agingecology, migrat-
ing patterns and con-
servation. Wemay en-
counter up to 20 dif-
ferent raptor species
during field work and
trips to other habitats
important to raptors
inciuding nearby prai-
ries and high eleva-
tion wetlands. Guest
lecturers will provide
us with a historical
perspective of this

Banding raptors, such as the ferruginous hawk shown here, wilf be part
of our summer research plan. (Photo: Paul Feldhaus)

area and visiting resource managers will
discuss current conflicts in managing public
lands.

Inaddition to working on the group
research projects, students will conduct di-
rected research under faculty direction. Po-
tential topics include songbird surveys uti-
lizing song transect counts and mist netting,
monitoring parental behavior at raptor nests,
and determining raptor diets. During the
final days of the course, we will analyze,
compile and present our research results.
Cur data will be shared with resource per-
sonnel of the U. S. Forest Service and the
Bureau of Land Management, and with the
ski resort developers to support efforts to
manage wildlife populations in the face of
increasing human activity in this area.

Qur study area is located 25 miles
northwest of Dillen, Montana, at 7,000 ft. in
the West Pioneer Mountains of the
Beaverhead National Forest. We will estab-
lish our tent camp adjacent to the small ski
lodge which will serve as our kitchen, class-
room and restroom faciltity. We will make
occasional visits to a privately operated hot
springs with shower facilities a few miles
away. Participants will need to be in good
physical condition as we will be hiking from
our camp to higher elevation mountain
slopes to collect our data. Most days will be
warm and dry but occasional, sudden moun-
tain thunderstorms can pose a threat to those
who lack raingear.




Tropical River Ecology/Belize

For many Americans, a descrip-
tion of a tropical river might include adjec-
tives such as mysierious, exotic, and even
romantic, asone conjures up scenes of Bogart
and Hepburn en the African Queen. In real-
ity, tropical rivers do present us with mys-
tery. Relatively little is known about their
diversity, structure and function. The lack of
research and management focus devoted to
tropical rivers i$ surprising given the signifi-
cant role many of these rivers play in the
history, commerce, and wellbeing of the
countries through which they flow.

Belize, with the lowest population
density and deforestation rate of all Central
American countries, offers an excellent site
to siudy tropical river ecology. Since the
environment has suffered less human impact
than most other neotropical countries, the
Belizian ecosystems retain much of their
ecological value. However, Belize is now
undergoing an agricultural transformation as
small scale farms give way to large, multi-
national citrus plantations. Effective man-
agement and conservation of Belize's river
systermns are critical to Belize's future pros-
perity. The stakes are high; development
along rivers must be well managed. Pollu-
tiont and flooding threaten the world's second
largest coral reef and residents living along
the river banks face losing their land, live-
stock and even their lives.

SFS students will continue to hetp
unrave! some of the mystery surrounding
tropical river systems as we return to the
Sittee River for a third year io study and
inventory the river at critical points along a
10-mile stretch of its route to the sea. Ques-

tions we will seek to answer include: How |

does the ecosystem structure and function
differ as the river changes from a freshwater
stream 1o a mainly saline/sea water system?
Te what extent have land-use patierns
changed the river, and how can the river be
managed 1o prevent degradation?

We willmeetat the auportin Bebize
City and fly as a group o Dangriga. From
here our basecamp is only a short bus ride
away. Lectures by faculty on concepts of
aquatic ecology will prepare us for field
work. We will break into groups to facilitate
sampling, which will take place at several
locations along the river. The fact that no
taxonomic keys exist for identifying certain
speciesininland tropical rivers is one indica-
tion of how littie attention has been focused
onthisecosystern. Working from small boats,
we will collect our first samples near our
base at the midpoint of the river. Toward the
middle of the course, we will spend a week

upstream camping at the Coxcomb Jaguar
Preserve in order to sample the waters near
the river's source.

To better understand community
structure, students will utilize snorkeling
and seine netting to sample fish and macro-
invertebrates and to assess in-stream habi-
tats at all of cur collection sites. We can
expect icencounter arange of species onour
collecting forays, from anemones, crabs and
shrimp at the mouth of the river 1o insect
larvae, snails and crayfish in the freshwater
upstream. The presence of specific indica-
tor taxa as well as the diversity of species
will be used to assess water quality, which
we can then relate 1o the condition of the
watershed as a whole.

Additional lecture topics including
the natural history of Belize, taxonomy,
biodiversity, the role of floodplain swamps,
and the role of the Maya in land-use changes,
will prepare studenis to undertake directed
research projects. Potential projects include
the characterization of macroinvertebrate in-
dicator communities, the role of the nver in
the local economy, and measurements of sedi-
ment loads and estimation of impacts on the
offshore coral reef.

The importance of watershed man-
agement will be dramatically illustrated dur-
ing the last days of the course when we travel
to the Wee Wee Caye Marine Station, situated
amid Belize's world famous coral reefs. These
magnificent reefs and their myriad resident
species are nuriured by rivers including the
Sitiee. We wili spend the final days of the
course at the field station compiling our data
into written and oral reports with recommen-
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Purpose: to assess water quality through-
out the river to identify present impacts
and to serve as baseline data in the face
of impending development in order to
support efforts of resource managers to
creative effective policies for watershed
management,

Course Number: BIO 1848

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

Course Dates:
Session I:
Session II:

June 15 - July 14
July 21 - Auguost 19

Faculty: William Shepard, Ph.D.
Edward Boles, M.S.

Cost: $2,580 + $100 Registration Fee.

dations for viable Aver conservation sirate-
gies. These data will be submitted to govemn-
ment resource managers and to the Belize
Audubon Society and the Programme for
Belize.

Our basecamp at the Possum Point
Biological Field Station, along the banks of
the Sittee River, will be rustic but comfort-
able. We will sleep in platform tents and use
alarge screened building that will protect us
from insects and serve as our lecture 1oom
and dining hall. Expect warm, humid
weather with frequent showers. We will
travel between collection sites in small boats
and look to the river for food and recreation.
A local cook will help us with meal prepa-
ration in camp, we will cook for ourselves
during field trips. Brightly hued flowers,
birds and butterflies provide splashes of
color along river banks shrouded in lush
vegetation. We will use snorkeling equip-
ment to coliect samples. Due to the large
portion of time we will be spending in and
near the river, participants must be strong
SWINMers.

SFS students try to unravel some of the miysteries
surrounding the structure and function of the
Sittee River, 5S¢ littie research has been con-
ducted to date that we may be unable (o identify
some of the invertebrate species we collect from
the river  (Photo: Mi Kim)
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T his 93 day semester program con-
sists of four courses designed to allow students
to explore the scientific, economic, social and
histoncal issues involved in the conservation
and protection of marine marnmals,

Marine Mammal Biology will pro-
vide the foundation of our semester’s work.
This course will provide an overview of the
biology of the five marine mammal groups—
cetaceans, pinnipeds, sirenians, polar bears
and otiers—concentrating on cetaceans and
pinnipeds. Lectures will cover the evolution,
systematics, social and behavioral ecclogy,
anatemy, physiclogy and adaptations to ma-
rine environments of marine mammals. We
will also discuss the history of marine mam-
mal/human nteractions, touching on the ani-
mals’ ecological role in the past and present.
Our research wiil focus on cetaceans and the
Culifornia Sea Lion, and how they interact
with the human population in the area. Guest
lecturers will inciude leading marine mam-
mal biclogists from the area who will share
their recent research expenences and ideas.

Resource Ecology and Manage-
ment will complement Marine Mammal Bi-
ology in that we wiil continue to use pinniped
and cetacean examples in our discussions of
resource use and management. In Resource
Management, we will expand our view 10
consider conservation and resource rnanage-
meni issues more generally as we integrate
concepts of marine ecelogy with the needs of
managing marine resources, We will con-
sider problems created by the often conflict-
ing demands of resource use and conserva-
tion as well as how conservation policies are
made on both local and giobal scales. The
course will review the management of com-
plex ecological communities and ecosystems.
Techniques of data coliection and analysis
will be introduced during laboratory ses-
sions.

In Environmental Policy and So-
cioeconomic Values we will consider con-
temporary maring environmental problems
and deterioration from the standpeint of so-
cial theory, history, and pelitical economy.
We will explore how social erganization and
value systems, economic forces and political
structure all influence marine policy formu-
lation. Specific related topics include: the
relationship between economic growth and
marine policy;, analysis of social choice
mechanisms; dispute resolution (mediation
and arbitration}; environmental ethics; and
transboundary issues from a social and cul-
toral perspective.

All courses
carry college credit.

Semester Program-Center for Marine Mammal Studies-MEXICO

3

In Directed Research students will Semester Program:

have the opportunity to integrate perspec- ¢
tives developed in the previous courses as we Marine M‘_Immal
design independent research projects focus- Conservatlon

ing on the behavior and ecology of marine
marmals 1a the wild. These projects will
support ongoing research by Mexican scien-
iists through the University of Southern Baja
Califorma. Students will be exposed to how
lo identify key questions and to transform
them into testable hypotheses. We will then

Site: Center for Marine Mammal
Studies, MEXICO

Course Titles and Numbers:
Marine Mammal Biology

develop the technical skilis of research in- {BIO 1816}
chuding statistics, behavioral observation, data Resource Ecology and
collection and analysis, and marine mammal Management (BIO 1622)

Environmental Policy and
Socioeconomic Values
{SOA 19G9)

Directed Research (INT 1191}

identification at sea, in order 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 La Paz, examining special relation-
ships of bottlenose dolphin, and assessing
whether vigilance behavior of sea lions is
affected by group size and approach.

Departure Point: La Paz, Baja,
Mexico

Program Dates:
September 10 - December 13, 1993
January 28 - May 3, 1994

Note: Students are strongly encouraged to
complete a course in Spanish prior to par-
ticipating in this program.
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We will utilize boats such as the one above to gain access lp the over 20 species of resident and migrating
marine mammal species that have been recorded in the nutrient rich walters surrounding the Baja peninsiufa.
{Photo: C. Shannon Goob}
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Summer Course:

Sea Lion and

Dolphin
Conservation

Site: Center for Marine Maminal
Studies, MEXICO

Purpose: o study and recommend
management practices for sustain-
able utilization of marinc resources
in the Bay of La Paz through case
studies focusing on 1) the resident
dolphin populaton, 2) the California
Sea Lions (Zalophus californianus)
on the istand of Los Islotes, and 3} the
tmpact of fishing and coastal devel-
opment on marine mamymal popula-
tons.

Course Number: As this catalogue
goes o press, this new course 1s
pending approval by Nostheastern
University.

Departure Point: La Paz, Mexico

Counrse Dates:

Secssion [: June 15 - July i4
Session IT: July 21 - August 19

Kor centurics the Baja peninsula
was relatively inaccessible. Its few inhabit-
ants were found in small fishing viilages
bordering the Sea of Cortez. The construc-
tion of a highway from the U.S, berder to the
tip of the cape in the carly 1970's opened the
area to visitors. The climate and fabulous
marine resources, including over 20 species
of whales and dolphins in the Sca of Cortez,
are largely responsible for the recent flour-
ishing tourism industry. Along with eco-
nomic development, rapid growth of inlerna-
tional fishing and tourist industrics has
brought concern for the continued health of
the area's invaluable marine resources.

Collaboration between the Autono-
mous University of Baja California Sur
(UABCS), SES, and other local agencies
over the past three years has resulted in 2
thorough description of the resident marine
mammal popuiations in the Bay of La Paz.
We have contributed t¢ photo-identification

Woridwide, impacts on marine mammals from pol-
fution, habitat and food loss, and boat traffic are
thought to be significant but are poorly understood
Our work offers an opportunily o contribute infor-
mation about the condition of maring mammal
species fo Mexican authorities who have responsi-
biity for managing these fascinaling animals
{Photo: Lissa Flemming)
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efforts for the dolphin population which en-
ables individual identification and dclinea-
tions of family genealogies. Qver time, this
population can become onc of only a few
worldwide where the fate of individuals and
their offspring can be observed. Our studies
of Sea Lions have focused ondiet, population
growth, and their responses to the burgeon-
ing ecotourism industry.

This summer, SFS students will
choose to participate in one of three research
projects related to the management of marine
mammal populations in the Bay of La Paz.
Our three focal areas will be 1} the resident
dolphin populations in the harbor, 2) the
California Sca Lions on the island of Los
Islotes, and 3) the impact of fishing and
coastal development on these and other tran-
sient populations of marine animals.

During the first week of the pro-
gram, faculty will offer introductory lectures
on rmarine mammals, marine ecology, fisher-
ies and marine park management, and coastal
development. Ficld trips 1o remote islands m
the Bay of La Paz will illustratc concepts
covered in the lectures. At week's end, stu-
dents will commit to one of the three major
rescarch areas.

Our time during the next two weeks
will be split between lectures/labs and field
work, either individually or in small groups,
on vur Directed Research projects. Leclures
will address statistical techniques as well as
the taxonomy, anatomy, physiology, and be-
havioral ecology of marine mammais. Re-

search techniguies will be presented to enable
us to use transects to determine abundance
and specics richness, mcasure population
changes, and compare distributions ol inver-
tebrates, fish and seagrasses. Local scientists
will offer special iectures to each team on
topics relevant io their research focus.

Students focusing on delphins will
do lield work from small boats in La Paz
harbor. In our efforts to determine responses
of common dolphins (Delphinus delphins)
and Bottlenose dolphins { Tursiops truncatus)
tocoastal development, we will address ques-
tions such as: What behaviors are typical and
how do these behaviors vary with water qual-
ity parameters? What factors influence the
distribution and survival of dolphms?

The Sea Lion tcam will make sev-
eral trips 1o rookeries on the small isiands in
the bay in order to determine the age distribu-
tion and maternity raies of the population.
Other questions we will address include: how
does the activity of tourist boats influence sea
lion behavior, what do sea lions eat, and do
they competc with local (ishermen?

Students focusing on resource man-
agement issues will make forays into the La
Paz area to asscss environmental impacts of
activities {clectric power generation, phos-
phorus mining, boating) on marine resources.
We will also try to predict the impacts of a
proposed campground and tourist facility in
the park adjucent to Sea Lion pupping grounds
on Los Isiotes.

We will spend the remainder of the
course completing field research and analyz-
ing our results. We will compile our findings
into reports for presentation to the group and
area scientists. Qur reports will be submitied
10 UABCS and local agencics for consider-
ation in the formation of regulations for use
and enforcement of natural resource conser-
vation.

We will sleep in large dormilory
rooms at the Center. During field tnps, we
will camp on the beach or, if insects arc 100
numerous, on the deck of the boat, These will
be hot, sometimes uncomfortable trips (0
spectacular habitats. Fresh water is in short
supply and we will nced to conserve this
resource. This is a water-based course and
good skills in the water area are important.
Previous snorkeling ability is highly recom-
mended to appreciate the full range of marine
resources. SES will not provide training in
swimming or snorkeling.

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



We will investigate the biclogi-
cal, political, economic and historic issues
underlying rainforest conservation through a
series of case studics on 1) wet tropics man-
agement, 2) rainforest reforestation on the
Atherion Tableland, and 3) development,
planning, and sustainable use of resources in
fur north Queensiand,

Our first course, Rainforest Ecol-
ogy provides the ecological background to
understand the tremendous diversity of Aus-
tralian tropical ecosystems. We will focuson
the rainforest, but ficld trips to a variety of
other ecosystems will enrich our studies.

Lecture topics include the ccology,
evolution, taxonomy, and natural history of
rainforest animals, as well as rainforest ecol-
ogy. biogeography and conservation. Field
activities will include spotlighting for ani-
mals at night, live-trapping small mammals,
mist-netting birds, dawn choruses (identify-
ing bird calls), trapping terrestrial and aquatic
insects, and measuring forest vegetation.

Concepts developed in the preced-
ing course will be applied to real-life prob-
lems in Principles of Forest Management.
Case studies emphasize the ecological im-
pacts and yield optimization of tropi-
cal forestry, and include field trips
to forest plantations and reforesta-
tion projects. Focusing on problem
solving skills—environmental im-
pact assessment, forest surveys, the
design and management of nature
reserves—this course will be appli-
cable throughout the world. Re-
source management policies in de-
veloping nations will be presented,
with emphasis on'muitiple fand use,
sustainable development and inter-
cropping strategies.

In Ecological Anthropol-
ogy we willuse the ecosystem model
and current anthropological theory
1o explore the interaction of humans
and tropical rainforest envirenments
of Australia, Melanesia and South-
east Asia. The archaeological record
and ethnographic data will be pre-
sented to detail evolutionary pro-
cesses leading 1o this adapration.
Aboriginal and Eurc-Australian
views of the rainforest, 1ts use, man-
agement, and preservation will be
presented in light of current social
involvement and natural resource

Financial Aid is available.
Please see page 28.

Semester Program-Center for Rainforest Studies-AUSTRALIA

policy formation. Field irips and guest lec-
tures will constitute important aspects of this
applied learming experience.

In Directed Research, we will de-
velop skills needed to address crucial eco-
logical questions while emphasizing modem
scientific methods. The formulation of test-
able hypotheses, sampling strategies, data
analysis, as well as written and ora] presenta-
Lion of results will be practiced. With faculty
consultation, students will devise and imple-
ment an original research project designed to
address a significant problem in rainforest
ecology. Emphasis will be placed on assess-
ing the impacts of deforestation, habitat frag-
mentation and logging on Australian wild-
life. Likely topics include censusing of bird
and mammal populations in secondary veg-
etation and forest fragments, assessing the
habitat requirements of critical “indicator
species” such as logrunners and marsupials,
and assessing the utility of “comridors™ for
wildlife dispersal. We will present our find-
ings in a public meeting before interested
local residents. Government scientists are

also often in attendance.

Semester Program:
Tropical
Rainforest
Management

Site: Center for Rainforest Studies—
AUSTRALIA

Course Titles and Numbers:
Rainforest Ecology
(BIO 1825}
Principles of Forest Management
{BIO 1845}
Ecological Anthropology (SOA 1910)
Directed Research (INT 11891)

Departure Point: Caims, Australia
Program Dates:

Septentber 10 - December 13, 1993
January 28 - May 3, 1994

"I've gone from a raving
environmentalistioarav-
ing environmentalist who
can present an issue
clearly, factually, calmly,
and with a sense of direc~
tion for correcting or solv-
ing a problem. I'm more
able to integrate the us
and them syndrome and
move people toward co-
operation and problem
solving.”

Annie Farris, Woody Creek, CO
—University of Colorado

"Mar only do | now know whar & i like 1o get
down on my hands and kneas in the dirt to
saaveh for dafa, | abes know what it js like lo
analyze data, write a clear research report and
to stand up in front of a group lo present my
Heatrar Cureton, Elgin, TX—Trinity University
{Photo: Chip Isenbart}
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Summer Course-Center for Rainforest Studies-AUSTRALIA

Summer Course:

Tropical
Reforestation

Site: Center for Rainforest Studies—
AUSTRALIA

Purpose: to determine which methods
of reforestation are most effective from
the perspective of growth rates, human
subsity requirements, sustainable use,
and conservation of forest biotas.

Course Titles and Numbers:
Tropical Reforestation (BIO 1852)
Directed Research (INT 1191)

Departure Point: Caims, Australia

Course Dates: June 25 - August 7

Tropical rainforests are among the
Earth’s most ancient, diverse, and ecologi-
cally complex communities. Covering only
7% of the planet’s land surtace, tropical rain-
forests may sustain half the world’s plant and
animal species. Many of these ancient forests
are being bumed, logged, fragmented and
overhunted on a scale that lacks historic pre-
cedents. At current rates of deforestation,
two-thirds of the Earth’s rainforesis will dis-
appear by early next century, leading to the
cxtinction of up to 600,000 specics.

SFS students will set cut from the
Center for Rainforest Studies to investigate
whether tropical rainforests are renewable,
an issue that has great significance in
Queensland. A 1988 Australian govermment
decree preserved much of Australia’s
raintorest through the establishmentof World
Heritage sites. This policy has been hotly
contested by the state government of
Queensland, and by foresters, miners, dairy
farmers and others whose livelihoods depend
on forestdevelopment. The degree and speed
at which forests can be regenerated could
influence how much ncighboring fand must
be preserved. Little data on this subject exist
at present.

The questions we will address are
designed to help us understand the resilience
of rainforest specics to disturbance and opti-
mal strategics for reforestation. How are
marsupials impacted by fragmentation?
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Which birds, mammals and reptiles are most
prone to extinction? How does logging alier
the rainforest’s structure and microclimate?
What combination of tree species should be
planted first and in what spatial pattcrn? In
light of the unique research opportunities
presented here, we have elected toextend our
stuchies over a six-week period. Students will
participaie in two mtegrated courses, carry-
ing atotal of eleven quarter credits. Although
presenied in an integrated format in the ficld,
we have separaled our studies into discrete
courses below to facilitate the awarding of
credit.

Tropical Reforestation (5 credits)
will provide an intreduction to fundamental
ecological concepts. Emphasis will be placed
on demographics and community ecology,
and on the relevance of these concepts to the
structure and function of rainforests and other
Australian biomes. Lectures by faculty and
guests will address rainforest ecology and
iropical resource management. We willcom-
pare and contrast different forest types with
special emphasis on identifying centers of
tropical endemism.

Directed Research {6 crediis) will
offer a thorough grounding in how to design,
conductand communicate scientific rescarch.
Qur group research will focus on the design

of reforestation sirategies and the assessment
of their etfectiveness. Faculty will introduce
field techniques for conducting biological
surveys including vegetation transects, quad-
rat measurements, canopy and forest floor
cover estimates, the mist-netting of birds and
live-trapping of smail animals, and spotlight-
ing for rainforest animals at night. We will
apply these skills while conducting individual
directed research projects on topics of eritical
interest in conservation biclogy. Topics may
include guestions such as which bird and
mammal species can survive in disturbed
vegetation and which are most easily lost?
How doces the microclimate of degraded for-
ests differ from intact rainforesi? Which
vertebrate species can usc “corridors” of
regrowth forest along sireams for dispersal?

Our days will pass quickly as we
orient curselves to the iniricacies of the 100-
million-year old rainforest where the canopy
of tree crowns tower 60 meters above and
vines and cpiphytes (rootless, attached “air
plants™) stream about us. During the final
days of the course, we witl compile the results
of both our team and directed research
projects. Qur findings will be summanzed in
a “rainforest symposium” before park man-
agers, government scientists and interested
local residents.

SFS students caring for an orphaned bandicoot, a small rainforest marsupial.
{Photo: Bill Laurance)

The School
for Field Studies



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, rourism and deve]opment are ex-
erting extreme pressures on the linked and
delicate coastal ecosystems. If the Turks and
Caicos area is 1o 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 to manage-
meint 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
the area, has reported that catches of both
conch and lobster have dropped drastically in
recent years. The depletion of the fishery is
of major concern, with impacts on employ-
ment, nutrition and social structure.

Growth and development presemnt
three primary threats to the local coastal
ecosystemn. These are: 1) the direct impacts

Center for Marine Resource Studies-CARIBBEAN

of overfishing and destructive fishing prac-
tices, 2) the direct impacts of tourism, and 3)
the general impacts of the increased pollution
and waste disposal that accompany increases
inhuman pepulations. Confounding therela-
tively simple relationship between human
population size and environmental stress, 18
the 1ssue of a culture attempting to move from
a simple artisanal lifestyle toward a more
wasteful and inefficient lifestyle characteris-
tic of urbanized, industrialized western so¢i-
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 wasie
disposal. The relatively high cost of obtain-
ing resources and/for disposing of wastes off
island make it much more expensive to sup-
port a western lifestyle on a remote island
than in 2 continental serting. Yet today,
inhabitants of these islands seek to 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 unigue 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 aress as
basic resource assessment, resource manage-

“Our directed research projects are run in conjunction with the Fisheries Department for use in their

management decisions. This work will not die in a folder on a professor's desk, but will be passed on to

povennment agensies for their use.”

Jessa Willams, Richmsand, VA—Middiebury Coltege {Photo: Bab Singer)

The World
Is Your Classroom

Center for Marine
Resource Studies

Site: South Caicos Island,
BRITISH WEST INDIES

Curriculum:

Semester Program
Marine Resource
Management

Summer Course

Marine Parks Management

Staff:

Field Director; Murray Dailey,
Ph.D., Colorado State University
{Biology).

Resident Faculty: Shelly Raven,
Ph.D., University of California,
Davis (Anthropology).

Edmund Greene, Ph.D., London
University (Marine Ecology).

Site Managers: Kea and Terry
Foreman.

Facilities: The Center is based in a
former hotel on the southern edge of
South Caicos Island. From its perch
atop a small bluff, the Center over-
looks clear Caribbean waters, off-
shore cays, and the town of Cockbum
Harbor. The main facility has alarge,
brightly muraled classroom/dining
area, a kitchen, and computer room/
library. There are 14 residence rooms,
each with a bath and an often neces-
sary ceiling fan. We are fully
equipped for marine operations with
a private dock to support our boats
and 2 dive shop with 2 commercial
SCUBA compressor. A rainwater
cistern supplies water, which is a
most precious commodity here. One
of our goals is to introduce as many
renewable and sustainable resource
options as possible at the Center.
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ment strategies, and training in fisheries en-

hancement metheds. In providing these re-

scarch 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 1sland nations.
Research Focus

QOur research efforts will focus on
three agpects of the island economy and their
effects upon the ecosystem: the conch and
lobster fisheries; the fin fishery; and the
tourist industry, which includes the future
development of Admiral Cockburn Land and
Sca Park. To a greatextent, these three activi-
ties are linked, and the futurc configuration of
the island economy will depend upon their
interrelationship. The decline in lobster and
conch stocks may force ashiftin emphasis to
either or both of the other activities. We will
examine the implementation, costs and ben-
efits of proposed changes from the perspec-
tives of marine ecology, resource manage-
ment and anthropology.

Studenis will participate in ongoing
jointresearch now being conducted under the
auspices of SFS, the local Fisheries Depart-
ment and the Marine Parks Trust. Our efforts
can assist in the development of long-ierm
environmental protection strategies which
are sensitive to and incorporate the necds of
the local community.

SFS students and faculty have idenlified over 60
species of corals and 150 species of fish on the
nearby reefs.

{FPhoto: Tim Stout)

From its perch atop a smail biuff, the Cenler looks
oul over clear biue waters with nothing but open
ocean afl the way fo the African coast.

{Photo: Jim Elder)
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Site

The Turks and Caicos Islands lie at
the southern mostedge of the Bahamas chain,
approximately 1080 miles north of the
Dominican Republic. The islands represent
the surface exposure of two vast platforms,
the Turks Bank and the Caicos Bank. The
two banks plunge some 7000 feet into the
deep ocean abyss, making the area a world
class diving site. In addition, a vast shallow
bank area, avcraging 10 1o 12 feel deep,
stretches for nearly 60 miles. With expan-
sive seagrass beds and scattered coral heads,
thisarea is highly productive andisthe source
of the area’s premiere shellfish products,
Cieen Conch and Spiny Lobster. A five
minute boat ride from our base provides
access to shallow expanses of turquoise wa-
ters or to the deep blue of the open sea.

The residents of South Caicos live
in Cockburn Harbor, a small fishing port and
the only town on the island. In the tace of the
declining fish caich, almost half the island’s
residents have moved in recent years. The
town, which has very limited shopping facili-
ties, is the site of the island’s only industry,
three small fish processing plants.

In order to develop viable resource management
shrategies, we must understand focal perceptions
regarding resource use and potential impacts of
developmentand conservation. SFS students make
presentations at South Caicos schools and often
host local students at the Center.

{Photo: Beth Bader)

Living and Working Conditions

A true tropical climate prevails here
with hot (90°s} days and warm (80°s) nights.
Temperatures range from the 70’s 10 80°s in
the winter months. The strong, steady trade
winds off the ocean help keep the site com-
foriable throughout most of the year. Ocean
temperatures range from the 70’s 1o 80’s.
Much of our data willbe collected viaSCUBA
and snorkeling. Most dives will be 1n waters
under 50 feet decp although we will 1ry to
visit the drop off for deeper dives during each
program.

We will utilize local seafood as
much as possible; basic staples (rice, beans,
fruits and vegetables) will be provided via
regular shipments from the U.S.

Please recycle this catalogue
by sharing it with a friend or library,
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We will use case studies to illus-
trate the concepts addressed in the four courses
which comprise this 13 week semester pro-
gram. Our study of the conch and lobster
fisheries will focus on the past, present and
future of the primary economic force on the
island. The second case study will examine
the less developed fin fish industry and the
local economy. The third case study will
focus on the island's hope for the future, the
rapidly expanding tourism industry.

Tropical Marine Ecology will ori-
ent us to the marine environment and provide
an overview of the biclogy of the major
groups of organisms. Distribution and diver-
sity of marine organisms in response to their
environment will be explored. Fundamen-
tals of reproductive strategies and population
growth will be presented. Classic principles
of ecology are discussed and applied to the
tropical environment using field work to il-
lustrate local examples. Mutualism, compe-
tition, predation and succession will be stud-
jed with respect to how these interactions
structure marine communities. Nutrient cy-
cling, energy flow and organization of major
coastal communities including pelagic,
seagrass, mangrove and reef systems will be
discussed. Field and laboratory work will be
integrated with the Directed Research course;
students will have the opportunity tolearn the
essentials of underwater datacellecting, com-
puter-aided data analyses and report writing.
Field work will include supervised snorkel-
ing and SCUBA exercises designed to inves-
tigate the distribution and interactions of near-
shore marine organisms.

In Ecological Anthropology we
will consider the role of humans in the marine
ecosystem and in the global economy. Gen-
eral models drawn from human ecology will
serve as a basis for examining human/envi-
ronment interactions in the Caribbean in gen-
eral and South Caicos in particular. We will
seek to maximize anthropology's relevance
to studies of marine conservation by develop-
ing an understanding of the ways in which
people use the environment to make a living,
An overview of local history and culture will
be presented and students will be encouraged
to meet with local people in order to deveiop
abetter understanding of local perceptions as
well as an appreciation of ways of life differ-
ent from their own. This course will provide
insight into the complex social, cultural and
economic considerations that must be ad-
dressed in developing policies regarding the
conservation of marine resources.

In Principles of Resource Man-
agement we will develop an in-depth under-
standing of marine resource utilization and
conservation by reviewing resource use in
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 utilizing case studies from
around the world with a close examination of
issues in the Turks and Caicos Islands. We
will explore conservation strategies includ-
ing coastal land-use planning, fisheries man-
agement, aquaciulture, environmental impact
assessment and marine park design. Our
focus will be on the optimum design for the

"By being able to observe in the natural enviromment what 1 just heard in the classroom, | was able to not
oniy tearn more but also remember more. | stiif know the scienticic names of at least twenty species of coral;
fcan't say the same for any class {'ve taken in 3 years of college.”

Matthew Molnar, Guilford, CT—Wesleyan University (Photo: Shaun Bennett)

The World
Is Your Classroom.

Semester Program:
Marine Resource
Management

Site: Center for Marine Resource
Studies, CARIBBEAN

Course Titles and Numbers:

Tropical Marine Ecology
(BIO 1824)

Principles of Resource
Management (BIO 1846}

Ecological Anthropology
(SOA 1910)

Directed Research (INT 1191)

Departure Point: Scuth Caicos Is.

Program Dates:
September 10 - December 3, 1993
January 28 - May 3, 1994

proposed national park and adjacent coastal
development so thatlocal 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-ail
objective of quantifying the impact of fisher-
ies and tourism on the Island ecosystems.
The opportunity to integrate perspectives de-
veloped in the preceding courses becomes
evident here as students work with faculty to
designindependent projects fromcoordinated
parts of the overall research effort. The initial
part of the course will introduce fieid identi-
fication of organisms, experimental design
and field methods. Workshops will be pre-
sented on computer-aided data analyses and
statistical methods. Students may choose
from research topics in marine ecology, re-
source management or cultural ecology.
Sample projects include the role of human-
induced stress on the diversity and structure
of coral reef and seagrass communities,
changes inconch distribution and abundance,
and coastal zone management. Results will
be presented orally to the group and to guests
at a seminar and also will be submitted to
local government officials.

Note: Students must be certified in SCUBA
prior to the program. Please contact 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.
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Summer Course:
Marine Parks

Management

Site: Ceater for Marine Resource
Swdies, CARIBBEAN

Purpose: to support efforts to imple-
ment plans for the sustainable utiliza-
tion of marine resources in the Parks,
Reserves and Historical sites around
South Caicos Istand threugh 1) eco-
logical studies of "baseline” condi-
sions, 2) prediciing and menitoring
impacts of development projects, and
3) fisheries research on important
species including the Queen Conch
(Strombus gigas) and Spiny Lobster
{Panuliris argus) .

Course Number: BIO 1826

Departure Point: South Caicos Is.

Course Dates:
Session I: June 15 - July i4
Session [I: July 21 - August 19

From the windows of the plane
approaching South Caicos, the waters below
appear as a patchwork of blue and green. This
mosaic effect is caused by the variety of
marine habitats-seagrass beds, mangrove
swamps, sandy shoals, patch, barrier, fring-
ing and deep reefs-that surround the island.

The Caicos bank supports one of the
world's largest commercial conch and lobster
fisheries. But there have been large fluctua-
tions in both conch and lobster catches re-
cently and it is not known whether these
fluctuations are due to changing levels of
fishing effort or to local or regional depletion
of stocks. This has led to local impacts on
people including increased migration, de-
clining income and increasing unemploy-
ment.

Prior to the mid-1980's, the Turks
and Caicos Islands were isolated and under-
populated. Recent large-scale tourist devel-
opment has caused surrounding islands 1o
undergo rapid social, economic and ecologi-
cal change. As planners try o diversify the
economy to reduce impacts from the declin-
ing fishery, tourism and development are
poised to become major issues for South
Caicos Island. Planning is underway to com-
plete construction of a large hotel, to build a
250unitcondominiumcompiex, and todredge
the harbor to accommodate larger ships. Po-
tential impacts of this development include
water pollution, sedimentation, boat anchor
and diver damage to pristine coral reefs, and
the influx of larger numbers of tourists.

22
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Funding for a National Park systemn
on South Caicos was approved in1992. The
new National Parks Trust has been given a
mandate to conserve valuable marine re-
sources while simultaneously encouraging
economic development. SFS is working with
the National Parks Trust and the Department
of Fisheries to provide information to sup-
port upcoming decisions that will influence
the fate of one of the Caribbean's most un-
spoiled and beautiful coastal ecosysiems.

This summer we will focus our ef-
forls in three critical areas: 1) Fisheries Man-
agement and Aquaculture 2) Monitoring and
Agsessing Park Resources, and 3} Environ-
mental Impact Assessment of Proposed De-
velopment. During the first week, faculty
will offer introductory lectures on marine
ecology, coral reefs, coastal zone manage-
ment, and the role of marine parks in coral
reef conservation. Field trips around the is-
land and diving and snorkeling excursions
will illustrate concepts covered in the lec-
tures. At week's end, students will divide into
three teams, each focusing on one of the
major research areas.

Qur time during the next two weeks
will be sphit between lecture/labs and field
work, either individually or in small groups,
on Directed Research topics. Lectures will
address statistical techniques, oceanography,
fisheries management, vertebrate and inver-
tebrate zoology, and the distribution and func-
tion of coral reefs. Research techniques will
be presented to enable us to use transects
determine abundance and richness of coral
species, measure population changes, and
compare distributions of invertebrates, fish
and seagrasses. Special lectures will be of-
fered, often by local managers, to each team
on topics relevant to their research.

Students focusing on fisheries and
aquaculture will address questions such as:

What are the preferred habitats of Queen
Conch and Spiny Lobster? What is the avail-
ability of these habitats? Can the size of
conch and Iobster be mncreased by supple-
menting the diet of impounded animals prior
to marketing them? What factors influence
survival of hatchery reared juvenile conch
when they are released into natural environ-
ments?

Students assessing park resources
will try to determine if satellite and aenal
imaging can be used to assess distribution of
sensitive coral, seagrass and mangrove habi-
tats. Additional questions will focus on the
health of the reef systems, whether the distri-
bution of corals varies between reefs, and if
some reefs are refuges for rare endangered
species.

The third team will assess the envi-
ronmental impacts of each of the proposed
deep water port scenarios and will alse con-
sider impacis of a proposed cement plani
associated with the condominium project.
We may also assess newly proposed projects
if such opportunities oceur.

We will spend the remainder of the
course completing fieid research and analyz-
ing our results. We will compile our findings
into reports for presentation to the group and
area scientists. Our reports will be submitted
to planners at the Department of Fisheries
and the National Parks Trusts to support
plans to manage and preserve the pristine and
increasingly rare marine systems of South
Caicos.

Visibility in the island’s clear, tor-
quoise waters averages 100 feet. Studenis
will have the option to utihize SCUBA or
snorkeling when conducting research. Those
planning fo use SCUBA must be certified
prior toarrival. SFS will provide snorkeling
instruction. All participants should be strong
swimmers.

Note: All students must
provide their own
SCUBA/snorkeling equip-
ment with the exception of
weights and tanks which
may he rented on-site.

Upcoming decisions regarding
resource development on
South Caicos wilf influence the
fate of one of the most beautiful
and unspoifed coastal ecosys-
tems in the Caribbean.
{Photo: Chris Neefus)

The School
for Field Studies
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Background

Sustainable development, defined
as the management of resources so that they
may vield the greatest benefit to present gen-
eratiens while maintaining their potential 1o
meet the needs of future generations, is
thought by many to be one of the few viable,
iong-termn conservation strategies for imple-
mentation on a global scale. Historically, the
conservation movement has sometimes floun-
dered, in part because of the “iotal preserva-
tion” attitude of its advocates, and the impli-
cation that conservation and economic devel-
opment are incompatible. Theories underly-
ing sustainable development propose that
development and conservation are, in fact,
mutually dependent, rather than mutually
exclusive.

Site

Costa Rica presents some very spe-
cial opportunities for case studies of the chai-
lenges of sustainable development including
exarnples where progress has already been
achieved. These include protection of for-
ested watersheds while developing hydro-
electric power; the establishment of conser-
vationregions for the protection of biological
diversity, indigenous peoples, and the culture
of regional communities; control of disease;
development of sustainable agricultural prac-
tices; and restoration of native ecosystems.

Costa Rica, translated “rich coast”,
was discovered and named by Christopher
Columbus in 1502, Similar in size to West
Virginia, Costa Rica is bordered by Panama
and Nicaragua as well as the Pacific Ocean
and the Caribbean Sea. Costa Rieca has not
had an army since 1948, and has a strong
democratic history. While
approximately 23% of
Costa Rica's land is pro-
tected as national preserves,
cutside of these parks de-
forestation continues at an
alarming rate. In the face of
the highest per-capita debt
in the world, “Ticos”, as
Costa Ricans call them-
selves, are addressing their
country's environmental
problems with a commit-
ment and creativity rare
among developing coun-
tries.

CostaRica’scloud
forests, rainforests, moun-
tain plains and lowland
jungles are home to over
6,000 species of plants, in-
cluding 1,200 varieties of

orchids. The iridescent Blue morpho is just
one of over 500 species of butterflies found
here; total insect species number in the thou-
sands. Costa Rica is home to over 850 bird
species including quetzels, scarlet macaws,
toucans and hummingbirds. Drenching
rains—up 1o 300 inches per year—foster
large expanses of rainforest that provide ref-
uge forhowier 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 150 feet
above the forest floor.

Dry, tropical forestis can be found in
the northwest. Condensation, rather than
precipitation, provides moisture 1o sustain
the unique flora and fauna found at the
Monteverde cloud forest on the continental
divide in the central mountains. Tothe south-
east, 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 har-
nessed 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 develop-
ment of a significant tourist industry. Many
Ticos support themselves through agricul-
ture, especially the growing and harvesting
of sugar, bananas and coffee. Cattle graze on
inland slopes while the coasts are the sites of
productive fisheries. There is some manu-
facturing, usually utilizing products from the
rainforest. San Jose, the capital, is a bustling,
maodern city.

Center for
Sustainable
Development Studies™

Site: COSTA RICA

Curriculum:
Semester Program
Studies in Sustainable
Development
Summer Course
Tropical Forest Ecology

Staff:

Fietd Director: Moises Leon
Azofeida, Ph.D., Tulane University
(Cultural Anthropology).

Resident Faculty: Bernardo Aguilar,
M.S., University of Georgia (Agri-
cultural and Applied Economics).

Additional faculty to be announced.

Facilities/Living and Working

Conditions: The Center is based at El
Rodeo, a large ranch approximately
an hour southeast of San Jose. We
will live in a 100 year old house on
the grounds of what was one of the
largest haciendas in the Central Val-
ley and is now the campus of the
University for Peace. This 177 hect-
are parcel includes cattle and coffee
fields and primary forest thatis home
to white-faced monkeys, deer and
peccary. Qur accommaodations will
be in a large wooden building with
space for eating, classrooms, and
dorm rooms housing 6-10 students.
Bathrooms have flush toilets and
showers. Acock willassist with our
meals when we are on-site. When
we are on our frequent field trips, we
will live in tents and prepare our
own meals. Temperatures range
from 60-85 degrees, humidity is of-
ten high especially during the rainy
season from May to November.

* The Center is affiliated with the
Universidad National, which offers
local assistance and cooperation in
the operation of the Center.

SFS students planting frees with local residents o help prevent erosion.
The fact that Costa Ricans are addressing their environmental problems
with creativity and commitment may ensure the availability of critical
resources for the next generation.

{Photo: Chris Vaughan)
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. Semester Program:
Studies in

Sustainable
Development

Site: Center for Sustainable
Development Studies,
COSTA RICA

Course Titles and Numbers:
Tropical Ecology and Sustainable
Development (BIO 1849)
Socio-Political Systems and
Sustainable Development
{SOA 1907)
Economic and Ethical Issues in
Sustainable Development
(SOA 1908)
Directed Research (INT 1191)
Departure Point: San Jose, Costa Rica
Program Dates:
September 10 - Decernber 13, 1993
January 28 - May 3, 1994

The SFS Center Sustainable Develop-
ment Studies is the result of cooperative
effort between The SFS and i consor-
tium of schools including the Undversity
of Michigan, and Allegheny, Colby,
Dickinson, and Middlebury Colleges.
A portior of the spaces in each semester
are reserved for students from Consor-
tium Schools. Please see page 5 for
further information.

Prerequisites: This program will be offered at
the intermediate level. Applicants must com-
plete at teast one college level ecology course and
one spanish course prior to participating. Back-
ground in one of the following areas would
enable students to maximize this opportunity:
environmental studies, international development
or Latin American studies.

Program of Study
The study of Costa Rica’s effort to
protect their environment and deal with the
challenges of sustainable development will
be presented as a series of case studies on
specific issues. Students will spend a period
of time leaming first-hand about 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 broader issues of sustainable de-
velopment in developing countries.

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 existing political and cultural conditions.
Emphasis will be placed on having students
directly involved with the communities af-
fected by the issues and engaged in projects
that involve monitoring conditions over ex-
tended periods of time. Potential case studies
include:

« What is the impact of agricultural pro-
duction and social development on the
Central Plateau?

- How do multinational corporations af-
fect sustainable development?

- Can we protect conservation areas by
making them productive?

- How does ethnicity interact with atti-
tudes and practices toward natural re-
sources in a multi-ethnic soclety?

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 inte dis-
crete courses. We will therefore integrate our

SF8  students
cleared a fiefd and
planted coffee
andbananacrops
as part of a case
study on sustain-
able agriculture.
{Photo: Chris
Vaughan}

At one time, Costa Rica was virtually covered by

forest. Today, less than 35% of the counlry is
forested and, outside of national preserves, defor-
estation continues at an alarming rate.

{Photo: Oscar Luke)

studies of conservation biology, agroecology,
hydrology, soil science, mineralogy, eco-
nomics, political science, social planning and
organization, and Latin American culture.
For the purpose of awarding academic credit,
these subject matter comprise the necessary
components for the following courses:

Tropical Ecology and Sustainable
Development will explore the natural mecha-
nisms by which biodiversity is maintained.
We will study patterns of interactions among
biological components of a tropical ecosys-
tem to understand the factors controlling di-
versity, scarcity and ecosystem health, and
how biodiversity can be protected from hu-
man disturbance.

Socio-Political Systems and Sus-
tainable Development examines the human
history of Costa Rica. Costa Rican democ-
racy will be compared with that of the United
States, particularly with respect to the forma-
tion and enforcement of resource policies.
The high literacy rate, relatively good eco-
nomic situation, and other special features
such as fack of an army, will be examined and
contrasted to other Central American coun-
tries. We will explore the historical and
contemporary cultural composition of Costa
Rica, giving attention to ways in which Costa
Ricans perceive the conservation/exploita-
tion of their natural resources.

The School
_ for Field Studies



Economic and Ethical Issues in
Sustainable Development will examine the
essential elements for designing and imple-
menting sustainable rural development ef-
forts, We will consider projects in agricul-
ture, forestry, and energy production as well
as fisheries, “eco-tourism”, and small scale
manufacturing. The role of local people and
of government and private national and bilat-
eral aid agencies will be covered.

Directed Research will enable stu-
dents to undertake an original project reflect-
ing one or more of case studies, examples of
which are described above. The group will
choose a research topic addressing a conser-
vation, social, or welfare issue and will de-
velop research objectives and design data
collection with faculty supervision. Each
project will be presented in a paper and a
public meeting to which local residents and/
or development professionals will be invited.

One of our potentialcase studies considers whether
Costa Rica can prolect conservation areas by mak-
ing them productive as ecotourist deslinations or by
other means.  (Phote: Chip Isenhart)

"Your SFS experience is not just about what and who you see. It is
about living in an entirely different world...Having been challenged
in your new world and having gone beyond the initial marvel and
wonder to put things in ecological, environmental and conservation
contexts, you will realize that you are capable of dealing with many
issues that once seemed beyond your reach."”

Peter Coppolillo, Englewood, CO-The University of Colorado

Helping a local resident build a
cabin gives SFS students in-
sight into differing perspectives
onlocal resource management.
"I had studied Lalin Ametica
and sustainable development
for 3 years but the difference
between studying a subjectand
fiving it is a totally different type
of education. SFS has helped
me shed my 'developed natior’
perspeciive and realize a de-
veloping perspechive.”

Paul Kurtz-Drew University
{Photo: Chris Vaughan)

The World
Is Your Classroom -

Potential
Summer Course:

Sustainable

Land Use

Site: Center for Sustainable
Developmemnt Studies,
COSTA RICA

The Center for Sustainable Develop-
ment Studies is currently located on a
large ranch an hour outside of San
Jose. Included in the property is a
tract of forest which is the only re-
maining primary forest this close to
San Jose. The owner of the property
wishes to develop the ranch in an
environmentally sensitive manner,
and has asked the Center staff and
students to put together a plan for his
review which will accomplish this.
The SFS spring semester team will
be researching the ecological impor-
tance of this piece of forest as well as
viable uses for the remainder of the
property.

As this catalogue goes to press, we
are considering a summer Program
which will build on the spring semes-
ter research by developing a feasibil-
ity plan for use of the forest in par-
ticular and other critical resources on
the property. One likely component
of the plan is to develop the forest as
an environmental education center
for the surrounding localities. Our
work this surnmer will likely involve
identifying individuals with a vested
interest in the use and protection of
the forest, building consensus among
these people for a plan, and imple-
menting the first phase of the plan.
Students involved with this project
will receive training in land use plan-
ning and the use of field centers in
environmental education.

Please contact the SFS Admissions
Office at (508) 927-7777 for fur-
ther information on this proposed
new course,
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Summer Course-Center for Sustainable Development Studies-COSTA RICA

Summer Course:
Tropical Forest

Ecology

Site: Center for Sustainable
Development Studies,
COSTA RICA

Purpose: t¢ determine the physical,
chemical and biclogical factors that
determine the rates of forest growth
and regeneration; to explore the
interactions between plants and
animals that generate biodiversity,
and to examine rural cultural and
economic factors that lead to de-
forestation or forest conservation.

Course Number: BIO 1807

Departure Point: San Jose, Costa Rica

Course Dates:
Session I: June 135 - July 14
Session I{: July 21 - August 19

The World Conservation Strategy
calls rainforests the “most exuberant celebra-
tion of genetic diversity on Earth.” Of the
estimated 4 to 5 million species of plants and
1( to 30 million species of insects on earth,
the majority 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 50-
80% of all living species. Just as scientists
are beginning to unveil their secrets,
rainforests are being destroyed atarate of 25-
50 acres a minute.

There are approximately 730 known
tree species found in the United States. Costa
Rica, which covers a territory about half of
the size of the state of Chio, is home to over
1,200 tree species. Before it was settled,
virtually all of Costa Rica was covered by
forest. Today that area has been reduced to
less than 35%. This summer SFS research
teams will examine the ecology of a Costa
Rican forest to try to determine if sustainable
forest management in the tropics is possible
and if so, how? We will also examine the
social impacts, economic demands and po-
litical influence affecting the forests of Costa
Rica.

We will meet at the airport in San
Jose and travel together by bus 1o our base
site. Along the way, we may stop for a brief
vigit at the local herpetarium where we will
be instructed on how ta identify and avoid the
snakes which are present in many of Costa
Rica's forests. As we continue on 1o our site,
we will begin to experience and appreciate
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some of the spectacular biodiversity that has
made this couniry the destination and re-
search site of many of the world's tropical
ecologists.

Costa Rica is home to over 6,000
species of plants, 500 species of butterfly,
8350 species of birds and 250 species of mam-
mals. We are more likely to encounter birds
and insects because much of the ptant and
animal life found in the forest lives in the
upper reaches of the canopy. Last summer's
research team identified two new species of
beetle here that were previously unknown to
mankind.

Cur research will focus in the pro-
ductivity of atropical forest. What effects the
size and growth rate of tree species? What
happens to the biological integrity of a tropi-
cal forest when its area is significantly re-
duced? How isregeneration of plantdiversity
affected by the size of a disturbance and
distance from mature forest? What is the
relationship between plant and animal diver-
sity? We will assess species composition,
species richness and relative dominance of
trees in regenerating and mature forests. In
addition, we will evaluate the influence of
soils, stopes, nutrients and water on forest
growth,

Leciures will focus on the nature
and conservation of tropical biological diver-
sity. Faculty will discuss species interac-
ticns, community and ecosystem dynamics,
nutrient cycles, succession, and plant and
animal identification. Also emphasized will

be causes of habitat destruction, economics
of reforestation, and principles of natural
resource management. Integral to the pro-
gram is a series of classes that examine land
use by Central American inhabitants, in-
¢luding historical, political and social roles.
During these classes we will visit local fincas
and interview Ticos {as Costa Ricans call
themselves). Our interactions with local
people will help us gain a greater under-
standing of the difficult decisions involved in
conserving tropical resources while at-
tempting 1o promote improvemenis in the
quality of life for people in tropical regions.

Withfaculty assistance, students will
have the opportunity to undertake directed
research projects. Potential topics include the
effect of weather or forest fragmentation on
insect diversity and populations; bird diver-
sity in fragments of disturbed understory; and
pollinator and flower densities in disturbed
areas of forest.

We will live in a rustic environment
and visit a remarkable range of ecosystems:
one of the most luxuriant cloud forests in the
New World tropics; remote premontarnie moist
forests; and low-land deciduous forests. Tall
trees dripping with epiphytes and a large
array of amimal life—including howler mon-
keys, sloths, toucans, and spectacular but-
terflies—create an unforgettable tropical
world. Temperatures at these locations vary
from very cool and wetat higher elevations io
hot and muggy at lower elevations. Rain
showers are short but frequent.

Documenting the growth and occurrence of key plant species ... " yearned for the opportunity o apply what
twas fearning in the real world, notjustin the laboratory where results are often known before the experiment

has even begun."

Larry Boles, King,NC—University of North Carglina

{Photo: Tom Kleinert}

Financial Aid is available.
Please see page 28.



Processes, Requirements, Tuitions and Costs

Requirements for Admission

We are seeking a body of curious
students with a thirst for learning and the
maturity and personal initiative o make use
of our unigue educational opportunities. In-
dividuals should exhibit enthusiasm, charac-
ter, compassion, flexibility and social concermn.
Alse evident should be a demonsirated
promise to benefit academically and socially
from this experience as well as a willingness
1o, at times, put the needs of the group ahead
of those of an individual. The essay in which
the student defines his or her motivation for
participation is a strong determining factorin
the admission process.

Admissionto SFS coursesisopento
eager, motivated students. A strong back-
ground in science is not requited.  Partici-
pants are screened by the Admissions Com-
mittee 1o insure that they are choosing the
right course for the right reasons. Weencour-
age students who are willing to commit their
emotional, intellectual, and physical ener-
gies i0 working toward a better undersiand-
ing of crucial environmental issues 10 join us,

All applicants for admission are re-
quired to submit an SFS application form and
essay, a 335 application fee and an SFS
reference form before the application will be
reviewed.

Applicants for semester programs should
be 18 years of age and have complcted at least
one college-level ecology or biclogy course
and one semester of college. Semester appli-
cants must submt an official, current tran-
script to complete their application.
Applicants for summer courses should be
atleast 16 years of age and have completed at
least the junior year in high school. Appli-
cants who have not entered college must
submit a transcript.

For further information regarding
admission, please call the SFS Admissions
Office at (508) 927-7777.

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 15th of every month.

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

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

The World
Is Your Classroom.

Academic Credit

All students, except those from SFS
Affiliatc Schools, receive academic credit
for their SFS course from Northeastern Uni-
versity in Boston, Massachuseits. A non-
refundable regisiration fee of $1 50 for semester
programs and $106 for summer courses is due
10 days after acceptance into the program. All
summer courses cary Biology Department
credit at Northeastern. Semester students will
reccive biology, sociology/anthropology and
Interdisciplinary course credit from Nostheast-
ern. Upon completion of the course, students
will receive an official transeript from North-
castern University. Over 200 colleges and
nmiversities have accepted or awarded credit
for SFS courses. Applicants shouid consult
their Registrar or the SFS Admissions Office
for detatls. Students from SFS Affiliate Schools
(see page 3y will receive a transcript from SFS
and credit directly through their home school.

All SFS courses are approved and
assigned course numbers by Northeastern
University. Asthis publication goes to press,
several new courses are undergoing the ap-
proval process at Northeasiern. Course
numbers are usually assigned at the end of
this process.

Changes and Cancellations

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 writien in consult with a
current or past faculty member. However,
each project is unique and often cannot be
implemented exactly as planned for a variety
of reasons. There are factors which, although
monitored closely, are beyond our control.
For example:

* Over half of our projects take place in
highly regulated and sensitive environ-
ments, usually requiring special permuits,
such as in Kenya and Mexico.

+ Some projects depend on the goodwill and
generosity of individuals and institutions
which lend support.

» Tenuous weather situations, natural disas-
ters or 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 (including staffing) may resuit
in changes before or during a course. Indeed,
part of the chailenge is in adapting to chang-
ing 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 theright torequire any
participant to withdraw from any program at
any time if the faculty deem the student’s
conduct to be detrimental to or incompatible
with the interest, harmony, comtort, or wel-
farc 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, SES wiil
notify parents and return the student to the
point of course departure, at which time any
and all responsibility on the part of The
School for Field Studies will cease.

“Amiving 85 an wnknown, cosed-minded, Lmd-
picing Long loand armchas ravadar, | axpen-
ancad 5F S with wide ayes a5 an imanss new nond
offering rich ppponumties v sall-chaienge in the
cutstrelched arms of instruciors and students; et
with & greater seff-esteem, world awareness, and
very special friends."”

tdichelle Weideman, Melville, NY—Union College
{Photo: Siephanie Clapes}

Responsibilty

Inorganizing and managing these courses,
The School for Field Studies (SFS), its agents, em-
ployees, and staff give notice that they act solely on
behalf of and for the benefit of the participants, on the
express agreement that SFS shall not be liable, finan-
cially or otherwise, for non-performance or unsabis-
factory service; for injury to persons including death;
for loss of, or damage to property; for accident of
delay, andfor for expenses arising from strikes,
weather, quarantine, sickness, govermmmentregolation,
or from any actor omission of it agents oremployees,
and/for airhine, railroad, bus company, aulomobile
renial agency, hotel, or other supplier of service.

SFS reserves the right to refuse any ap-
plicant admissien to any program if he/she is deemed
unsuited for the projeet for any reason. All courses,
fees, and dates are tentative until verified and con-
firmed in writing by The School for Field Studies.

The School for Field Studies admits siu-
dents of any sex, religion, race, color, national or
ethnic origin Lo all the righis, privileges, programs,
and aclivities generally accorded or made available
o students of the Schoo! and does not discriminate on
the basis of sex, religion, race, color, national and
ethnic origin in the administration of its educational
policies, admissions policies, scholarship loan pro-
grams, and other School-administered programs. SES
ts an equal opporiunity nstilition.
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Processes, Requirements, Tuitions and Costs

Deposits, Yuitions and Fees

Like other non-profit, tax exempt
educational institutions, SES meets its ex-
penses with acombination 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 mate-
rial, It does not include wransportation to
and from depariure point.

A non-refundable deposit of $350 for

summer courses or $500 for semester pro-
grams is due no Jater than 10 days following
acceptance in order to reserve & place in the
program. All students will be registered for
academic credit with Northeastern University.
The non-refundable registration fee of $100
for summer courses or $150 for semester pro-
grams is due with the deposit. {Deposits and
registration fees for financial aid candidates
are non-refundable 10 days following finan-
cial aid offer. Students must complete and
remumn their financial aid application within 10

Tuitions

Summer 1993 Courses (30 days)

Marine Parks Management/Caribbean .......
Tropical Forest Ecology/Costa Rica wouiein

of participation:

Transportation and Travel Arrangements: To
insure orderly arrival at the site as well as low
fares, we work with one travel agency to handlc
SFS travel. This agent will arrange travel to the
course, with any special amangemends students
reduaine. Any student ot using ihe 3F5 agenl nws
have their travel plans approved by 1lbs SFS Ad-
missions Offece.  Specific detuils will be fior-
warded upon acceplance. Stodenls ant Tespo-
sible for passportvisa fees a8 well as all pranspos-
tation cosis and arrangements 1o and from the site,

Clothing and Equipmeni: SFS will provide food,
cooking equiprnent, bents amd all sclemific snd
rescarch equipment. Students are responsible for
personal gear including sleeping bags, backpacks,
clothing, and SCUBA gear (if applicable). Siu-

SES Fall 1993 and Spring 1994 Semester Programs
(all programs have additional 3150 registration fee)

(all programs have additional $100 registration fee}
Wildlife Management/Kenya .o
Seu Lion and Dolphin Conservation/Baja, MeXico ...
Tropical Deforestation/Australia {6 Weeks) .o s

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

$9,850

S, " o
e 32,680
.. 33,680

——— 70
i 32,580

denis may fimdl they already have much of what
they need, amd we encourage students to borrow
as much gear as possible from friends.

Physical Examination and Medical Insur-
ance: Sisdents musl present & compleied 5F5
Medical Form, sigrmed by a doctor, no laber than
30 days prios 10 course depanure. Al medical
forms must be approved by the SFS Medical
Commities, Shedens musl be akle 1o meet the
physical challenges presented by SFS courses
without undue risk. Academically qualified
individuals may be dizqualified froam p-lﬂi':'ipﬁl-
ing on medical grounds. Students will mot be
alllowed io join an 5FS program without proofof
ap-to-date medical coverage and & signed medi-
cal release.

Financialaid, inthe formof schol-
arships andfor interest-free loans, is avail-
able to qualified students based on need.
The Scheol is committed to making the
SFSexperience accessible toas many quali-
fied students as possible and has been the
recipient of generous contributions from
foundations, corporations and individuals
to help attain this goal.

In 1993, we expect to be able to
award partial program funding, totaling
over $400,000, to over 200 participants.
Financial aid packages are comprised of an

Financial Aid

interest-free Joan or a combination of a
grant and a loan.

We encourage students who will
need financial assistance to request, com-
plete and return a SFS Financial Aid Appli-
cation as soon as possible. Aid is available
by need until funds are exhausted. Semes-
ter participants may arrange [o apply fed-
eral financial aid toward their tuition in
addition to applying for SFS funding.

For more information on how to
qualify for assistance, please call the Ad-
missions Office at (S08) 927-7777.
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daysof acceptance toqualify for refund status.)

Full tuition is due sixty days prior to
course departure. Nostudent with an outstanding
tuition balance will be allowed to participate.
Note: The tuition fees listed in this catalog are
based on estimates made a year in advance of
departure and involve many variphles—cur-
rency rate, outside project suppor, enrodlment
projections, etc.—all of which may change.
The tuition for each program is tentative until
confirmed in writing by SFS.

Refund Policies

Summer Courses:

Registration fees are non-refundable
and non-transferable. If a student withdraws
prior to 21 days before the start of the course,
it may be possible to transfer his/her non-
refundable deposit to another SFS program
within a 12 month period. If 2 student with-
draws 21 days or less before the start of the
course, SFS will retain 30% of the course
rition. No refunds are made once the course
has begun.

Semester Programs:

Registration fees are non-refundable
and non-transferable. Deposits are non-re-
fundable. If a student withdraws more than 30
days prior 1o the start of the program, SFS will
retain 30% of the program tuition; it may be
possible 1o wransfer hisher non-refundable de-
pasit 1o another SFS program within a 12
month period. If a sudent withdraws from a
course 30 days prior to the program com-
mencement to 14 days after program depar-
ture, SES will retain 75% of the tition. No
refunds are made after the second week of the
program or to students asked to leave the
program.

“The most imporiant thing that this program taught
me was how to work with people, not against them,
to achieve the equilibrium thatexists in nature.. Now
my dreams have changed and [ only hepa that fcan
pazs o1 e things | have learned o oifevs and
contribute to the consernvalion of this planet.”

Charles Montgomery, Baltimore MD—Simon's

Rock College
The School
for Field Studies
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