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TRAINING BIOLOGISTS
AND RESOURCE MANAGERS IN LESSER

DEVELOPED COUNTRIES

MERCEDES S. FOSTER

be destruction of natural

habitats throughout the

world has become a
problem of increasing concern, particu-
larly in the last decade. Although inci-
dences of such destruction have been
reporicd from all parts of the world.
they tend to be concentrated in Lesser
Developed Countries where population
pressures and poor economic conditions
often arc extreme (Myers 1980). De-
spite the pressing economic needs<*in
these countries, it is generally agreed
that wholesale, unplanned disruption of
natural  habitats  for short-term gain
have long-term, negative effects (Gentry
and Lopez-Parodi 1980; Smith 1981).
Undisturbed native habitats are of both
acsthetic and economic value, being im-
portant as watersheds, as repositories of
cconomically important plants and ani-
mals, as sources of genetic diversity, and
for many other uses (Westman 1977;
Roush 1982). In addition, when they are
well managed, such areas may provide
sustained  yields of timber and other
forest products, and be important to
tourist and recreational industries. Thus,
preservation and proper management of
natural habitats is extremely important.

To be successful in a
long-term, continuing sense, any manage-

ment/conservation program must be a
local one, directed and operated by citi-
zens of the country in question. For
many countries, this currently is impossi.
ble because of a lack of sufficient biolo-
gists trained in ecology, wildlife and
resource management, and gencral con-
servation practices. At the same time,
the population of these countries often
lacks environmental awareness, which, in
addition to being partly responsible for
the lack of trained personnel, deprives
environmental programs of the public
support vital for their successful oper-
ation. The problem is how to develop
a corps of local individuals trained to
manage their country’s resources.

Most individuals associ-
ated with academia or with agencies in-
volved in resource management in de-
veloped countries could easily outline
a training program that probably would
include basic education in one of the life
sciences followed by graduate study in a
particular discipline with a particular
group of organisms. The chief problem
with such an approach is time. Forests
and other habitats are disappearing so
rapidly that inaction over the minimum
period of three to six years required for
training can result in significant losses.
Such programs also can be expensive.

exceeding the resources available in the
country in question, as well as from -
sources of foreign aid. As a result, much
of the training that has been accom-
plished to date has been conducted in-
formally on an ad hoc basis as oppor-
tunitics and funds have arisen, rather
than according to any formalized plan.
Although flexibility is an important in-
gredient in a training program of this
type, organized programs with defined
goals and procedures can be far more
effective and efficient when time and
funds are limited. Nevertheless, very little
effort has been made to develop specific
plans for training programs in biology
and resource management for Lesser
Dcveloped Countries, and more attention
has begn paid to philosophical than to
operational issues.

In the present paper, I
outline a plan for such a training pro-
gram. The plan grew from a program
developed by the u.s. Fish and Wildiife
Service, the National Forest Service of .
Paragugy, and the u.s. Peace Corps for
training Paraguayan personnel. It was
developed largely by trial and error under
severe time and budgetary constraints.

‘Herein 1 present the plan in a more

formal way that others may find useful
in attempting to develop similar environ-
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mental, conservation  training  programs.
1 am concerned primarily with develop-
ing an overall program design rather
than with specifying particular subject
matter. Because the program was design-
ed for use in Paraguay, it was geared,
in many ways, directly to the needs of
that country. With minor modifications,
however, it should be appropriate for
training personne] in any country.

| The training involves
three levels of increasing complexity and
length, and as a result, is particularly
suited for use in developing countries.
'For onc thing, trainces may enter the
'system at any level, depending upon their
'specific backgrounds. In addition, be-
Icause the training is divided into discrete
/units, individuals may move, or the
‘program as a whole may be expanded,
from one level to the next, as time and
resources permit. Finally, the plan pro-
vides immediate, short-term training
sufficient to enable individuals to initiate
and execute simple but effective manage-
‘ment and conservation programs before
‘advanced training is completed.

, Program Goals

Although the primary
aim of a training program is to instruct
jocal individuals in how to run their own
environmental programs, by combining
field and classroom training it is possible
1o make substantial progress toward the
achievement of other goals as well. Ex-
amples of such objectives include inven-
I tories of the flora and fauna of the
country, identification of species and
habitats of critical concern, monitoring
of commercial trade in wild organisms,
development of materials for use in en-
vironmental education programs, and
development of a political force for
conservation and habitat management in
the country. Although these activities
may seem diffuse, they can be integrated
~ relatively easily, as illustrated below.

‘ Centering  training a-
" round a project with a specific purpose
that will provide information necessary
" for later programs is particularly ef-
fective. In practice, the trainees learn by
doing. One project that may be especially
; productive, depending upon how well
~ the resources of the country are known,
is a Biological Inventory. Individuals are
trained to make surveys of plants and
animals, including such things as identi-
fication, collection and preservation, and
estimation and sampling of populations,
while they gather data that will be useful
in identifying endangered or threatened
species. habitats of special concern, and
<o forth. Such an inventory is being con-
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ducted in Paraguay. In addition, the
Inventory Project in Paraguay has been
associuted with the devclopment of a
Natiopnal Museum of Natural History
which will serve as a physical and intel-
lectual center for studies in ccology,
systematics, behavior, management, and
conservation. Specimens deposited there
will serve as vouchers of species re-
corded in the country, form the basis of
much future research, and provide a
foundation for the deve opment of edu-
cational materials. For example, the staff
of the museum in Paraguay is using in-
formation obtained from the inventory
to develop guides to the common animals
and plants of several national parks.
These guides will be available to park
visitors and also will be used as teaching
aids for environmental education pro-
grams in the local schoo] system.

Who Will Run The Program?

A country that needs a
training program, but lacks personnel
with the expertise to conduct it, must
find someone to run it. Often, this will
involve some type of cooperative agree-
ment between an appropriate manage-

than a few wecks at a time. Furthermore,
the full time employment of such indi-
viduals on training projects of this type
is severely limited by the availability of
funds.

In Paraguay, this prob-
lem was cffectively circumvented and
continuity provided to the training pro-
gram through the cooperation of U.S.
Peace Corps volunteers selected be-
cause of their backgrounds in wild-
life management and the biological
sciences. Scientists from the U.S. Fish and
Wildlife Service and other organizations
visited Paraguay periodically to work
with the project for intervals of two to
four weeks. Together with Paraguayan
Forest Service personnel and Peace Corps
volunteers, they planned long-term ac-
tivities and held field, laboratory, and
lecture sessions to train individuals in
the methods to be used. Then, under
the direction of the volunteers, training
and activities continued between visits by
the scientists. This procedure was ex-
tremely effective not only in providing
continuity, but also in maintaining the
momentum of the training program, and
sustaining the interest and enthusiasm
of the participants. In addition, partici-

Undisturbed native habitats are of both aesthetic and economic value,
being important as watershed, as repositories of economically important
plants and animals, ds a source of genetic diversity. . .

ment or conservation group in the country
(Forest Service, Park Service, Burcau
of Land Management, or some other
government agency) and a similar group
in the country providing training. The
U.S. Fish and Wildlife Service, for ex-
ample, has cooperative agreements of
this type with agencies in several de-
veloping countries, as do various universi-
ties, research institutions, and inter-
national conservation agencies.

As much of the training
as possible should be conducted in the
home country so that the trainces will
gain maximum exposure to native oOr-
ganisms and habitats and will become
familiar with problems characteristic of
their own areas. In-country sessions also
will enable maximum numbers of indi-
viduals to be trained, at least at general
levels, for minimum costs. Although
ideally professional biologists and research
managers should work with trainees for
extended periods in the developing
country, scientists usually are unable to
set aside other responsibilities for more

pation by more scfentists representing a
greate:" variety of disciplines was possi-
ble.

Out-of-country training
takes place at universities, museums, or
other research and educational insti-
tutions where individuals with a particular
expertise or programs in a particular
discipline are located and can provide
specialized training in particular subject
areas.

Selecting Candidates For Training

The first step in develop-
ing a training program is to identify
the individuals to be trained. Often, the
agency in charge of resource manage-
ment and conservation will have desig-
nated certain individuals to participate.
Sometimes however, particularly if the
program is just starting, new personnel
will need to be located either within the
cxisting organization or from other
sources such as Life Science departments

SEP-OCT 1983, VOL. 8 N. § INIERCIENTIA



" at local universities. An attempt should

be made to select individuals who arc
best qualified in terms of education, prior
experience, and interest, but the field of
candidates from which to choose may
be extremely limiled for a number of
reasons. Traditionaily, universitics in de-
veloping countrics have stressed programs
with practical applications. Thus, edu-
cation in the life sciences generally has
emphasized pre-medical or other training
in health-related fields, agronomy, and

sometimes forestry. Ecologically or be-.

haviorally oriented courses are generaliy
lacking or very limited. In addition,
because job opportunities in biology and
management also have been limited or
nonexistent, even when an appropriate
course of study has been available, few
students have elected to follow it. Thus,
the academic preparation of some indi-
viduals may be deficient, and also their
knowledge and undcrstanding of what
biological research and resource man-
agement involve may be extremely limit-
ed. It is, therefore, critical that candi-
dates be exposed to field, laboratory, and
office work early in the training period,
so that they may determine if such work
is of interest to them.

Another means by which
individuals who wish to be involved in
this line of work may be identified is
through publicity about the program in
newspapers, on local news programs, and
in public lectures. In Paraguay, a lecgure
series dealing with wildlife-related topics
not only attracted potential candidates
for employment in the project, but also
helped increase public awareness of en-
vironmental issues.

The Training Program
Level One

Level One training in-
volves both lectures and practical ficld
experiecnce (Table 1). The major aims
of this pant of the program are to fa-
miliarize potential workers with the
need for and functions of biological re-
scarch, resource management, and en-
vironmental conservation, and with the
kinds of laboratory and field work that
may be involved.

Trainees are divided into
small work groups (usually including
one professional scientist, one Peace
Corps volunteer, and no more than six
in-country participants) that may be or-
ganized taxonomically, ecologicaliy (for
example, by habitat type), or functionally
(for example, around pesticide problems
or water quality analysis). Training takes
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TABIE 1
THE TRAINING PROGRAM

LEVEL 1

Goal:

to familinrize trainees with the need for and functions of biological research, resource

management and environmental conservation, and to teach them basic techniques of

collecion and analysis
Means:

Place and Time: in-country, 2 to 4 wecks

fectures and ficld work; data analysis in the laboratory

LEVEL 2

Goal:
Me¢ans:
Place and Time:

specialized instruction in specific techniques and intensive study of particular subjects.
training sessions, workshops and scientific meetings
out-of-country 2 to 6 months

LEVEL 3

Goal:

to provide academic training necessary to emable trainees to conduct independent re-

search and make sound management decisions

Means: graduate study

Plice and Time: out of-country (course work) and in-country (thesis research 2 to 6 years)

place during a series of field trips with
scientists (about two trips per group per
year, though individual trainees often may
atiend sessions of more than one group).
Trainees learn techniques appropriate for
the specific area in which they may
work; thus, the curriculum may be tailor-
ed to fit any particular subject area or
taxon. For example, instruction for wild-
life biologists might include coliecting
and preparing specimens, trapping and
marking organisms, identifying organism
by using keys, and making and recording
field observations. Interspersed with the

In Paraguay, several of
the najional parks were selected as sites
for the initial training. Such an approach
is recommended for two reasons. First,
because the parks are discrete geographic
entities, substantial progress toward the
survey of their floras and faunas can be
made during the training exercises.
Second, the information collected can
also be used to develop guides to park
wildlify that may be made available to
park visitors.

After several field ses-
sions, the number of trainees probably

.. .in many countries, by the time a cadre of optimally trained scientists
is available to plan and execute an environmental
management program, nothing will be left to conserve or manage.

ficld work are lectures and informal dis-
cussions on predctermined topics (for
cxample, specific ecological principles,

management (echniques, or behavioral

traits), as well as on those arising as a
result of some field activity. Between
trips, the Peace Corps volunteers continue
the training along the lines developed in
the field sessions and assist the trainees
in carrying out other projects outlined by
the scientists during their stay. This stage
is extremely important in helping po-
tential environmental biologists determine
whether this is a carcer that they may
wish to pursue.

will be considerably reduced, and those
best qualified to participate in Level Two
of the training sequence can be identified
from among those remaining. These in-
dividuals should understand the aims and
operation of research and management
programs in general and specific projects
in particular, and they should be familiar
with various ficld techniques. As data
are obtained, scientists, Peace Corps
volunteers, and trainees should work
together to analyze and interpret them
so that the project may serve as a train-
ing exercise and to produce scientifically
rclevant information.
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1 1 leve one waining sessions at Ybicui and Cerro Cord National Parks, Paraguay. Upper left: informal lecture. Upper right: truinee
romoving w0 bird from a mist-net. Lower left: habitat sampling and analysis. Lower right: preparation of specimens and data records. (Upper

left and lower left and right photographs courtesy of Diane F. Wood and David Wood.)

I('l'd" I'wo

Level Two of the train-

| ing involves short periods (2 to 6 months)
,of study outside the home country (Ta-
ble 1). The purpose of this phase is to

allow participants to associate with indi-
viduals and institutions where they can

! acquire specific  skills requiring more

cxtensive and specialized instruction than
can be obtained in the shorter in-country
training  periods.  Learning  particular
techniques, operation of specific equip-
ment, or intensive study of some specific
subject may be involved. For example,
individuals designated to maintain a col-

lection of specimens might train in cu-
ratorial techniques at a research mu-
scum or herbarium. Others might learn
to use special equipment for water
quality or pesticide analysis, while some
would concentrate on study of specific
subjects. The U.S. Fish and Wildlife
Senvice, for example, conducts courses
on such subjects as “The Rescarch,
Muanagement, and Conservation of Croco-
dillians,” and “The Function and Manage.
ment of Wildlife Refuges,” and is intiat-
ing i training workshop on the “Rescarch
and Management of Migratory Birds in
the Western Hemisphere.”

If funds are available
during thjs period of training, participants
should be exposed to several institutions
active in the conduct of work of the
type in which they are training so that
they can compare facilities and ap-
proaches and meet as many individuals
as possible that are active in the ficld.
Whenever possible, they also should at-
tend the meeting of an appropriate scien-
tific socjety. By these means they will
meet colleagues, learn whom to contact
for assisjance with particular problems
that may arisc with their work in the
future, and learn about current research
activities in their arcas of interest,
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. Trainees also shou!d be
introduced to the literature (important
reference works and journals) appropni-
ate for their ficlds of study and geo-
graphic arcas. Library holdings, particu-
larly periodicals, are often extremely
limited or lacking in Lesser Developed
Countries. Exposure to the literature
will provide an idea of the information
available and will identify items to be
acquired when funds for library develop-
ment become available.

Level Three

In Levels One and Two
the training is primarily practical. Indi-
viduals learn particular techniques and
procedures that enable them to obtain
specific information required for specific
projects. Generally, however, they do not
become conversant with the theory upon
which specific sampling procedures are
based, the rationale behind particular
management plans, the theoretical basis
for given ecological principles, and so
forth. Yet a certain degree of such under-
standing is necessary for planning man-
agement protocols, designating critical
habitats, determining status of various
specics, and in general, designing and per-
forming original research. Acquisition of
this type of advanced training constitutes
Level Three of the program. -

Education of this sort
generally cannot be obtained in short
training periods of a few months, though
progress can be made in this direction
through reading, attendance at seminars,
and continued practical experience. Such
expertise normally requires graduate
study in zoology, botany, forestry, wild-
life management, or some other similar
discipline at some university outside the
home country. Training at the masters de-
gree level will usually require two or
three yean in attendance at a university,
although this will vary with the back-
ground of the individual, Some students
may requirc an extra year to make up
course work that was not svailable in
the home country. This is followed by
two years of graduate study involving
course work and completion of a research
project. Some individuals may wish to
continue for a Ph.D. degree, which may
require an additional three to five years
of graduate study. ldeally, students in a
formal program of graduate study will
return home to conduct thesis research
on some problem or subject important
to cnvironmental conservation in their
own countries.
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Conclusions

The sequence of training
levels in this plan may seem reversed,
especially to those accustomed to the
typical academic progression in which a
student is exposed to the theoretical bases
of his work before he takes on work
responsibilities. Technical training, how-
ever, usually may be accomplished more
rapidly and less expensively than theo-
retical training and, thus, more indi-
viduals may be trained more quickly to
carry out work initially designed by
others. In Lesser Developed Tropical
Countries, where habitats are disappear-
ing at a rapid rate and where funds for
conservation programs are strictly limit-
ed, this plan scems to represent the
most practical training sequence. Other-
wise, in many countries, by the time a
cadre of optimally trained scientists be-
comes available to plan and execute an
environmental management program,
nothing will be left to conserve or
manage.
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