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Understanding the Human Factor in Endangered Species
Recovery: An Introduction to Human Social Process

Tim W. Clark and

Richard L. Wallace

Biologists often take a technical biological view of species recovery overlooking the necessity of
attending to the human factor. The Hawaiian monk seal and grizzly bears in Yellowstone region cases
well illustrate negative consequences to a recovery program when social process is overlooked,
underattended to, or ignored. Understanding human social process in practical terms is essential as
species will be recovered only if human social process can be made to effectively support restoration.
A practical model of social process (i.e., participants, their perspectives, situation, values, strategies,
outcomes, and effects) is described and a method to realistically "map" it is introduced. Also, seven
kinds of public participationin species recovery are described. Itis recommendedthat more attention
be given to social process dimensions of species recovery at the same time biological issues are
addressed and that the public be involved actively in support of species conservation.

Most biologists have been
trained to understand the species loss
problem and the recovery solution
primarily in technical terms. The
importance of the human factor can
be overlooked, ignored, or viewed as
a constraint to the central biological
task of species recovery. From this
standpoint human interactions are
often labeled as "politics" and dis-
missed as outside of recovery pro-
fessionals' immediate concerns (see
Kellert 1985). We know thatpeople's
interactions affect the environment;
some interactions may lead to pro-
tection of biodiversity and some may
lead to species endangerment, de-
pending on the type of interaction
and its outcomes. Understanding
human social process in practical
terms is important because endan-
gered species will be saved only if
social process can be made to effec-
tively support that goal. Social pro-
cess "mapping" describes the inter-
action among people in the context
of arecovery challenge, for example,
between managers and biologists,
between nongovernmental organi-
zations and government agencies, or
between conservationists and the
public. Social process mapping also
describes the interaction between

people and the problem itself, for
example, the effect that recovery ac-
tions such as habitat protection have
on people’s lives and values. These
two types of social interactions are
both the ultimate cause of the endan-
gered species crisis and the site of its
ultimate solution. Endangered spe-
cies recovery professionals must un-
derstand social process in species
recovery work and learn to partici-
patein it productively if they want to
be maximally effective. This article
examines human social process in
general terms, offers an approach to
understanding it, and surveys the
kinds of social participation possible
in recovery.

Endangered species case
examples

Two cases illustrate the impor-
tance of mapping, understanding, and
participating in social process dur-
ing the recovery process. Ignoring
the social dimensions of manage-
ment can (1) result in overlooking
allies and support for conservation,
(2) lead to intractable negative pub-
lic perceptions, and (3) draw down
trustin government officials and pro-
fessional biologists. In some cases,
under-appreciating and not working

with social process can lead to fail-
ure to conserve species!

Hawaiian monk seals in Hawaii

In 1994 National Marine Fisher-
ies Service (NMFS) biologists at-
tempted to solve a long-standing
problem facing monk seals in the
Northwest Hawaiian Islands. The
seals, numbering fewer than 1,500
and listed as endangered under the
federal Endangered Species Act
(ESA), suffered from an aberrant
behavior displayed by select mature
males. This behavior, called "mob-
bing," occurs when a male monk seal
attacks a female in an attempt to
mate, injuring or even Killing her. In
the summer of 1994 NMFS biolo-
gists moved 21 male monk seals
known to exhibit mobbing behavior
from Laysan Island in the Northwest
Hawaiian Islands to areas through-
out the main Hawaiian Islands. In
the main islands, there were no
known resident monk seals and thus
threats to females would be mini-
mized. NMFS’s view of the reloca-
tion was specific: it was a monk seal
protection measure, an action that
needed to be taken in order to safe-
guard the health and well-being of
female seals crucial to the breeding

2  Endangered Species UPDATE

Vol. 15 No. 1 1998




success of the population. The relo-
cation was technically successful.
The animals were moved and the
integrity of the original populations
was safeguarded.

NMEFS perceived the relocation
as a management action that had
physical affects limited to the seals
themselves. When NMFS decided
torelocate the animals, it had a small
window of opportunity toimplement
the decision because of the limited
availability of ships and equipment
needed to capture, relocate, and re-
lease the seals. NMFS considered
contacting the fishing industry, spe-
cifically the Western Pacific Fish-
ery Management Council (WPFMC),
to explain the plan before capturing
and releasing the seals. Doing so,
however, would have created the
need for potentially lengthy discus-
sions between agencies concerning
the possible impacts of the seal relo-
cationonfishermen. Beginning such
discussions so close to the pro-
posed time of relocation would
likely have caused NMFS to miss
its window of opportunity to move
the seals. Therefore, NMFS chose
not to alert the council or local
fishermen on the main Hawaiian
Islands about its intentions.

Once the seals were moved,
NMES issued a press release ex-
plaining what it had done and why.
This upset local fishermen and the
WPFMC, NMFS's strongest and
most influential constituent in Ha-
waii. Fishermen perceived the move-
ment of seals to be a threat to their
operations in the main Hawaiian Is-
lands. NMFS began to field com-
plaints from fishermen that monk
seals were taking their catch. Some
fishermen even accused NMFS of
covertly attempting to establish a
population of monk seals in the main
Hawaiian island in order to justify
regulatory limits on fishing in areas
where there had previously been no
seals and therefore no conflicts with

fisheries. NMFS underestimated the
level of frustration and the strength
of public reaction. As a result, the
agency had to undertake damage
control, including pacifying angry
fishermen and bringing in high level
officials to address the issues before
the WPFMC.

For an agency in charge of over-
seeing the nation's fisheries, this epi-
sode was unfortunate. While it pro-
tected monk seals, itreflected alower
priority for the agency's main con-
stituency, the fishing industry,
thus creating conflict for the agency's
local and regional leadership. Al-
though conflicts between marine
mammals and fisheries occur fre-
quently, rarely are marine mammal
interests put before those of fisheries
when a management action affects
both, especially when the fishing
interests are considered before the
action is taken.

Grizzly bears in Yellowstone region

In 1996 grizzly bear #209 was
intentionally trapped in Grand Teton
National Park (GTNP), Wyoming,
and later killed under the auspices of
the U.S. Fish and Wildlife Service
(FWS, chief administrator of ESA)
incooperation with the National Park
Service, the Forest Service (FS), and
the Wyoming Game and Fish De-
partment (WGFD) (Cromely, in
press). The grizzly is a threatened
species under the ESA and afforded
special protection. Grizzly bears,
which number about 300 in the
Yellowstone region, are large preda-
tors that can and do kill livestock.
Because GTNP permits livestock
grazing, this brings bears into direct
conflict with rancher special inter-
ests in the Park. The agencies try to
accommodate both bears and cattle,
but there are situations where bears
are trapped and relocated (or in this
case killed) to protect private cattle
on public lands. Bear #209 was
previously implicated inkilling cattle
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inside GTNP and outside the park on
a nearby FS allotment. When #209
moved back into GTNP near cattle
grazing under a special grazing ar-
rangement and into a management
zone which permittedkilling the bear,
agency officials decided to act. The
decision was influenced by the agen-
cies' aggregate view that bears are
recoveredin the Yellowstone region,
or very nearly so, and that the loss of
one or a few bears would not jeopar-
dize the population's status and might
diffuse rancher opposition to bears.

Many people were upset that a
threatened species, in a national park
set aside to conserve wildlife, was
killed to aid ranchers who were graz-
ing cattle under a special permit, the
legality of which was openly being
questioned at the time. One long-
time area resident organized a peti-
tion—signed by over 800 people
within a few days—and gave it to
officials in GTNP, the FS, and the
Secretary of Interior to protest the
killing. Newspapers printed letters
criticizing the killing and covered
the issue prominently. Local, re-
gional, and national conservation
groups were taken aback by the inci-
dent and made their disapproval
widely known. Among the con-
cerns expressed were questions
about the competence and trust-
worthiness of the agencies, gov-
ernment employees, and their bear
management policy.

This episode added to the grow-
ing public distrust of officials and
the sense that public lands and wild-
life are being chronically misman-
aged. Other events in preceding
years fueled this public view (e.g.,
Primm 1994), including a court rul-
ing the year before that showed the
FWS grizzly bear recovery plan was
flawed and needed to be revamped.
The judge declared that the FWS and

Participants. Who is participating? Identify both individuals and
groups. Who would you like to see participate? Who is demanding to
participate?

Perspectives. What are the perspectives of those who are partici-

pating? Of those you would like to see participate? Of those making

demands to participate? What would you like their perspectives to

be? Perspectives include:

A. Demands, or what participants or potential participants want,
in terms of values and organization.

B. Expectations, or the matter-of-fact assumptions of partici-
pants about past and future.

C. Identifications, or on whose behalf are demands made?

Situations. In what situation do participants interact? In what
situations would like to see them participate?

Base Values. What assets or resources do participants use in their
efforts to achieve their goals? All values, including authority, can be
used as bases of power. What assets or resources would you like to
see participants use to achieve their goals?

Power is to make and carry out decisions.

Enlightenment is to have knowledge.

Wealth is to have money or its equivalent.

Well-being is to have health, physical and psychic.

Skill is to have special abilities.

Affection is to have family, friends, and warm community
relationships.

Respect is to show and receive deference.

Rectitude is to have ethical standards.

mmoow>

o

Strategies. What strategies do participants employ in their efforts to
achieve their goals? Strategies can be considered in terms of
diplomatic, ideological, economic, and military instruments. What
strategies would you like to see used by participants in pursuit of their
goals?

Outcomes. What outcomes are achieved in the ongoing, continuous
flow of interaction among participants? Outcomes can be considered
in terms of changes in the distribution of values. Who is indulged in
terms of which values? Who is deprived in terms of which values?
Outcomes also refer to the ways in which values are shaped and
shared. The particular ways in which values are shaped and shared
are called practices or institutions. How are practices changing? How
would you like to see practices change? What is your preferred
distribution of values?

Effects. What are the new value/institutions, if any? Are new prac-
tices put into place? Are old practices maintained? What forces
promote new practices? What forces restrict new practices?

others "have acted in a manner that is Table 1. Some questions to ask in order to map the social process of a specific
arbitrary and capricious and con- endangered species recovery problem (modified from Lasswell 1971, Willard

trary to law by issuing a Recovery ~ 2nd Norchi 1993).
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Plan that fails to establish objective,
measurable criteria in a deter-
mination...that the grizzly bear be
removed from the threatened spe-
cies list" (Thuermer 1995a:13A, b).
In response to the public outcry
over the #209 incident, officials of-
fered more complete explanations.
Officials of the WGFD, which ad-
ministered the lethal injection, said
it was done because the bear “would
not stop eating cows grazing in the
Park" (Thuermer 1996a:14A). Other
officials defended their actions by
saying that #209 was a known cattle
killer on anadjacent FS grazing lease
(where bears were nonetheless pro-
tected) and that cattle grazing was
legal in this national park. GTNP
Superintendent noted he allowed
grazing because ranching helps keep
open space which supports the tour-
ist-based economy of Jackson Hole
(Thuermer 1996b). These explana-
tions did not satisfy protesters, but
after some weeks the issue seemed
to die down in the press. It persists,
however, in many people's minds.
Like the monk seal case, this
was another distressing episode for
federal (and state) agencies in
charge of overseeing endangered
species restoration. While agen-
ciesinthe Yellowstone region gen-
erally protect grizzly bears and
work for their recovery, this inci-
dent reflected a lower priority for
bears than for the interests of cattle
ranchers. This episode created a
conflict that has yet to be satisfac-
torily resolved in some people's
minds. These two cases show that
social process is a key variable in
endangered species recovery.

A practical model of social
process

Social process is the interaction
of people as they influence the ac-
tions, plans, or policies of other
people, even if they are unaware of
each other. Itis the process by which

we create and sustain the human
community. In trying to understand
social process in general orin endan-
gered species cases, most people
merely impose conventional classi-
fication systems extrapolated from
everyday life. The terms used in
these schemes and the scope permit-
ted by them are often wanting in
analytic strength and insight. For
example, how many times have you
heard someone use terms like "poli-
tics" or "personality” to "explain"
away troublesome social dynamics
and outcomes?

A much more useful model of
social process has been devised based
on functional anthropology and the
policy sciences that enhance under-
standing of complex policy prob-
lems (Lasswell and Kaplan 1950).
The model focuses on participants
with perspectives interacting in par-
ticular situations. Drawing on what-
ever base (power) values they have,
they adopt strategies to pursue par-
ticular value outcomes, which have
effects on future interactions (Table
1). These terms are described in
detail in theoretical and applied
works by Lasswell and Kaplan
(1950) and Lasswell (1971) and dis-
cussed in the context of conservation
biology by Clark (1997a) and others.
Another way to highlight these cat-
egoriesis to ask seven questions: Who
particpates in the recovery process?
With what perspectives? In which
situations? Using which powerbases?
Manipulating them in which strate-
gies? With what outcomes? And with
what longer effects?

This model is well documented
in the social sciences literature and
has been widely used internation-
ally. Itis applicable to any context in
which people interact (Lasswell and
McDougal 1992). Indeed, it func-
tions as more than a model. Its
integrated concepts constitute a
"stable frame of reference" that al-
lows users, both participants and

analysts, to look not just at the par-
ticulars of recovery efforts, but, more
importantly, at the functional rela-
tionships that propels them and all
human activity. This model and
mapping method is not simply a
cookbook approach to adding social
science data to biological data in
analyzing endangered species prob-
lems or finding solutions to them.
The power of this analytical, highly
flexible framework is its simulta-
neous comprehensiveness and se-
lectivity in mapping human dynam-
ics and their implications. It offers
insights into social process simply
not available from using conven-
tional views and terms. By using .
this model and method, data, both
hard and soft, that might otherwise
be overlooked or misconstrued can
be appreciated and incorporated
more fully and accurately into a
view of any endangered species
conservation task.
Inallinteractions, people tend to
act in ways they perceive will leave
them better off than if they had com-
pleted them differently. Because of
the subjective character of percep-
tions, people perceive themselves,
their environments, other partici-
pants, and in this case, endangered
species recovery efforts, differently.
The differences among people—in
identities, expectations, demands,
values, strategies, and other vari-
ables—may be vast and irreconcil-
able. No amount of "cold, hard
fact," collected by "objective, neu-
tral" scientists and "equally acces-
sible" to all participants, and no
amount of "education" and "ex-
change of ideas" can completely
eradicate the inherent differences
among people. This fact, however,
does not disaffirm our common in-
terests or obviate the need to strive
for common goals. The social pro-
cess model provides (1) a practical
method of accounting for these
myriad differences, (2) a vehicle for
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explaining their dynamics, and (3)
insights for preventing or correcting
weaknesses to clarify and secure
common interests. This kind of
social process knowledge and skill
would greatly improve the effec-
tive practice of endangered spe-
cies professionals.

One of the central concepts in
the social process model is the inter-
play of human values. People's val-
ues underlie their perspectives on
the world. They are the medium of
exchange in all human interactions.
Values constitute the goals for which
people strive: an education, skill in
performing their jobs, good health,
good government, healthy environ-
ments, and security, among others.
But values also constitute the assets
or resources on which people draw
to achieve these goals. Wealth is
used, for instance, to buy the neces-
saties of life, although it may also be
used to "buy" power. People use the
respect of their peers or the power of
their status to build support for a
cause they believe is right. Or to
build strong communities or politi-
cal alliances, they draw on the well-
being they feel from knowing that
other life forms are secure and
healthy. Values are also manifest in
the outcomes of social interactions,
not only in the achievement of indi-
vidual goals, but also in changes in
institutional practices. For instance,
anew law rolling back environmen-
tal protection may advance the power
or wealth of a special interest group
while diminishing public health.
Similarly, the decisions to translo-
cate monk seals or kill grizzly bears
are value outcomes that reflect insti-
tutional practices.

Policy scientists have classed all
human values—everything that
people in all cultures in all times at
all ages at all levels have strived
for—into eight functional catego-
ries: power, wealth, enlightenment,
well-being, affection, skill, respect,

and rectitude (Lasswell and Kaplan
1950). These are functional catego-
ries in that these terms can be used to
describe how people’s actions actu-
ally function in society despite how
they may be conventionally de-
scribed, understood, or promoted by
participants or observers. For in-
stance, the Hawaiian monk seal and
Yellowstone grizzly bear cases could
be analyzed functionally in terms of
these values. All eight values were
involved in the social transactions
that took place. How were these
values "traded," and how did they
influence each other in the social
transactions? In value terms, who
was indulged and who was deprived?
In other words, how were values
shaped and shared through these two
recovery efforts? It is beyond the
space here to answer these ques-
tions. But, both cases involved all
eight values interacting in acomplex
manner. Power figured into both
cases, as did respect, wealth, and
rectitude. A value analysis of these
two cases based on empirical study
can provide insight and improved
understanding of the actual social
dynamics at play. An ongoing map-
ping of the social process of any
recovery program can reveal trends
and why those trends are taking place
that may not be evident otherwise.
In turn, future developments might
be anticipated and any foreseeable
problems averted. This knowledge
about value trends, conditions, and
projections can be used to manage
social process and all the values,
especially power, respect, wealth,
skill, rectitude. In these two cases,
this kind of knowledge was poten-
tially available to managers and could
have been skillfully used to advance
social process in favor of endan-
gered species recovery.

In endangered species recovery,
the American public has declared
via the ESA that it is the goal of the
United States to "provide a means

whereby the ecosystems upon which
endangered species and threatened
species depend may be conserved,
and to provide a program for the
conservation of suchendangered spe-
cies and threatened species" (FWS
1988:1). This means that we have
set national rules or guidelines for
ourselves about how we will deal
with each other, with other species,
and with ecosystems in certain con-
texts. In functional terms, all eight
values are always involved in the
ESA and species conservation. For
instance, such a statement of na-
tional intent or policy is based on
power and requires acommitment of
collective national wealth to imple-
ment it. Enlightenment and skill are
also required for implementation.
Achieving the national goal of
biodiversity conservation produces
outcomes involving respect (both
self-respect and the regard of the
international community), affection,
and well-being. The ESA is also a
statement of our rectitude standards.
It is clear that restoration efforts af-
fect people’s lives in many ways.
Indeed, all eight values are always at
play at some level in all human inter-
actions. Understanding which val-
ues are predominantly at play and
how they are exchanged function-
ally—figuring out who is indulged
and who is deprived in specific re-
covery cases—is the key to under-
standing social process practically.
The social process method, as an
analytic and comparative approach,
produces insight and reveals ways
to learn, intervene, and improve
recovery efforts far beyond con-
ventional, ordinary, and particu-
larized understanding.

Mapping social process
Professionals confronted with
complex policy-relevant problems,
such as biologists working on en-
dangered species recovery, need a
practical guide to map and under-
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information giving

3. Participation by

consultation
4. Participation for
material incentives
5. Functional participation
6. Interactive participation
7. Self-mobilization

Participation Type Descriptions

1. Passive participation People are told what is going to happen or what has happened.
Communication is unidirectional. Information being transmitted
belongs to outside experts.

2. Participation in People answer questions put them by experts in questionnaires of

other surveys. People do not influence the process otherwise.

People are consulted and outside experts listen. Outside experts
define problems and solutions. No concession to public.

People provide resources such as labor for food, cash, or
information.

People form groups and meet objectives. This may happen once a
recovery effort has been set up by experts.

People involved in joint analysis, production of action plans, and
enhanced organized participation.

People take independent initiatives apart from experts and

government. This may or may not challenge existing experts and

government.

Table 2. The seven types of public participation possible in endangered species recovery (modified from Pimbert and

Pretty 1995).

stand the social process dimensions
of their work (Table 1). The model
described here and the categories
and questions in Table 1 can guide
professionals in building a map to
orient to any social context. Be-
cause every detail of a problematic
situation is affected by interaction
with the entire context, problem solv-
ers must use amethod that places the
problem within the social setting.
With a contextually-relevant, func-
tional map of social process, people
involved in recovery programs can
more easily see how their decisions
and actions would be perceived by
other participants and they could
better understand others' actions.
To illustrate the value of social
process analysis, in the monk seal
and grizzly bear cases ask yourself
who are the participants, what is
their perspective in terms of identi-
ties, expectations, and demands.
Also, discern what the situationis in
terms of geography/ecology, time,

institutions, and whether a crises ex-
ists or not. Further, determine what
base values are involved, what strat-
egies are being used, and whether
they are coercive or persuasive. Fi-
nally, assay what outcomes are sought
and what outcomes actually resulted
in terms of values and institutional
practices and what are their effects.
Toanswer these questionsinrealistic
detail you need to do research on the
endangered species recovery effort
in question. Remember the purpose
of social process mapping is to un-
derstand a given case so that practi-
cal improvements might be made.
Both the monk seal and grizzly
bear cases are complex and it is im-
possible to fully illustrate in this pa-
per how the social process model can
be used to practically map these cases
for improved management. But, for
example in the monk seal case, mov-
ing seals was perceived by agency
officials as the responsible and ethi-
cal thing (rectitude value) todoto aid

species recovery based on their
knowledge (enlightenment value) of
the situation. They had the power,
wealth, and skill values to make and
carry out decisions. But to the fish-
ing industry, the situation and other
aspects of social process looked quite
different. These people perceived
that they would be deprived of wealth
(wealth value) by having sealsmoved
into new areas. They may also have
feared a loss of power, respect, and
well-being values. The remaining
values were functionally involved as
well. The issue is whether the agen-
cies'knowledge was adequately con-
textual and their use of power, skill,
and wealth were appropriate in this
context. Moving seals was a func-
tional value clash wherein partici-
pants were differentially indulged or
deprived of values. Being fully cog-
nizant of the direct values clash in
moving the seals argues for having
positive social relationships firmly
in place in advance so that when
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rapid decisions and actions are nec-
essary public or special interest
blacklash can be avoided or mini-
mized. Thinking and acting contex-
tually in terms of social process per-
mits professionals to better appreci-
ate and manage recovery efforts.

Again, in the grizzly bear inci-
dent, killing #209 was consistent with
agency officials' values of rectitude,
respect, well-being, affection, power,
wealth, enlightenment, and skill. But
many outsiders perceived that offi-
cials were misusing their power,
knowledge, skill, and public funds,
and they felt the community's recti-
tude standards were violated in fail-
ing to protect the bear. Cromely (in
press) analyzed this case in detail
relying in large part on the social
process model introduced in this
paper. She focused on how differing
expectations of participants making
up the social process came into di-
rect conflict. As a result of her
analysis, numerous practical man-
agement recommendations were
made to avoid this kind of problem
inthe future and to better manage the
social process dimension of grizzly
bear recovery.

Because social process is not
static, it must be continuously
mapped over the life of any conser-
vation "decision process" (see Clark
and Brunner 1996) and as the nature
of the problem changes over time
(i.e., as problems are defined, acted
upon, and results evaluated). Re-
member that the social process model
and mapping procedure is not a
simple cookbook method (Clark
1977b). Mapping and understand-
ing social process in practical terms
requires study, skill, and judgment.
Nevertheless, it is vital for profes-
sionals to integrate social process
knowledge into problem solving for
endangered species recovery. The
framework devised by Lasswell
(1971) is a means to meet this chal-
lenge integrative challenge. Like

any method, this one can be learned
through study and application, and
skill in its use can develop through
practice overtime.

Effective public participation
in recovery efforts

Recovery personnel can interact
with each other, the public, or in
social process in a variety of ways.
They can make decisions and take
actions based on contextual profes-
sional assessments—thus largely
ignoring the public and social pro-
cess. Or they can involve the public
directly and meaningfully in prob-
lem solving. The two cases above
detail how the public was and was
not involved in recovery and what
the consequences were.

Organizing effective public in-
volvement is not always easy, and
endangered speciesrecovery hashad
a mixed history of public participa-
tion. Participation has too often been
construed simply as "getting more
citizen input." But there is growing
recognition that conserving wildlife
and restoring species require local
involvement in more substantive
ways. Contemporary recovery ef-
forts are beginning to see more di-
verse people as important problem
solvers and nature conservers
(Pimbert and Pretty 1995). Regard-
less of how the public is viewed,
local involvement can be very help-
ful, so social process must be part of
a comprehensive and rigorous un-
derstanding of the conservation prob-
lem prior to exploration of solutions.
Public participation must also be
done in a deliberative and demo-
cratic way (Dryzek 1990). Local
involvement for its own sake will
not lead to species recovery or im-
proved social process: what is
needed is responsible, construc-
tively critical, political participa-
tion (Forester 1980). Remember
also that regional or national in-
volvement is also vital and may

even be more important in some
cases than local involvement.
Pimbert and Pretty (1995) have
1dentified a continuum of participa-
tion types in conservation, ranging
from passive toactive (Table 2). Itis
believed that lasting conservation
measures will result from the more
active "functional," "interactive," and
"self-mobilized" participation
modes. It only makes sense in a
democracy that long-term success
will come when people’s ideas and
knowledge are valued and power is
given to them to make key decisions
in close cooperation with experts
and governments. In fact, without
the real commitment of local people,
conservation is probably impossible.
There are existing theories on
how social process should be carried
out in a democracy and these are
directly relevant to setting up and
running recovery and other conser-
vation programs. Dryzek (1990)
notes, for example, that "discursive
democracy" can overcome many of
the common weaknesses in public
policy and decisionmaking. And
Barber (1984) describes a "strong
democracy" dominated by "commu-
nicative rationality" (the reflective
understanding of competent partici-
pants), which he feels is urgently
needed today. Both Dryzek and
Barber’s ideas can lead to coordina-
tion of community actions through
discussion (see Habermas 1984). In
short, the quality of public or social
participation is what counts. Ac-
cording to Dryzek (1990:23) "com-
municatively rational policy sci-
ence of participatory democracy,
oriented to the public sphere rather
than the state, is well placed to
reconcile the twin demands of ef-
fective social problem solving and
democratic principles." In addi-
tion to these, there are many theo-
ries about how to reconcile ratio-
nality and democracy. Knowing
about these theories and practi-
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cally applying them in species con-
servation is indeed challenging.

There are several incipient de-
signs in currency today that attempt
to resolve conflictual social prob-
lems, that improve rationality and
democracy—among them are me-
diation, alternative dispute resolu-
tion, regulatory negotiation, policy
dialogue, principled negotiation, and
problem-solving workshops. None
of them fully acknowledges the need
to understand and map social pro-
cess. A rational problem-solving
approach to conservation problems,
including appreciation of the social
process involved, and practically
finding consensus are ideals for
which to strive. Being knowledge-
able of the social process dimen-
sion of recovery, as well as being
skilled in mapping it practically,
can significantly aid professionals
in achieving their goals.

Conclusions

As the two examples illustrate,
recovering species involves human
social process. Effective problem
solving in conservation mustaccount
for the social dimension. This can
best be done by employing a practi-
cal model to help you map the social
process of the case in which you are
interested. The social process cat-
egories—participants, perspectives,
situation, base values, strategies, out-
comes, and effects—can guide con-
servationists in systematically ex-
amining whatever situation about
which they are concerned. A chal-
lenging task in social process is to
involve the public in genuine prob-
lem solving that maximizes chances
of successful species recovery. The
social process model and mapping
method offered in this paper can aid
species recovery and conservation
in practical and substantial ways.
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A New Approach to Tiger Conservation:
Integrating Top-Down and Bottom-Up Strategies

Mary Cox

Abstract

Tiger populations have declined from estimates in the tens of thousands at the turn of the century to
4,400 o0 7,700 today, and three of the eight tiger subspecies have gone extinct in the past 50 years. In the
late 1960's and early 1970's, international alarm at rapidly declining tiger populations generated tiger
conservation efforts in many of their range countries, but tigers remain one of the most critically
endangered animals in the world. Early conservation initiatives relied on top-down "command and
control" methods of conservation, andfocused on setting aside reserves to protect important tiger habitat.
These methods have come under criticism for neglecting the needs of local communities surrounding
protected areas and failing to adequately protect biodiversity. In response, conservationists developed
Integrated Conservation and Development Projects (ICDPs), which attempt to link biodiversity conser-
vation with local development by giving local people a stake in maintaining protected areas. ICDPs,
however, have not clearly provided greater biodiversity protection than the traditional approach. Nepal's
Royal Chitwan National Park (RCNP), which encompasses some of the best tiger habitat in the Indian
Subcontinent, has combined elements of the command and control approach with the local development
focus of the ICDP approach, resulting in increased tiger habitat and population, lower poaching and
improved local economic conditions. This combination of the two approaches can serve as a model for

tiger conservation initiatives elsewhere in Asia, and for biodiversity protection in general.

Introduction

Eight subspecies of tiger once
ranged throughout Asia. Three of
these eight subspecies, the Caspian
(Panthera tigris virgata), Javan
(Panthera tigris sondaica) and Ba-
linese (Panthera tigris balica), went
extinct within the past 50 years. The
fiveremaining subspecies are severely
endangered. In the wild, approxi-
mately 4,400 to 7,700 tigers now re-
main in 14 countries: 230-400 Sibe-
rian tigers (Panthera tigris altaica) in
far western Russia and North Korea;
1,000-1,500 Indochinese tigers
(Panthera tigris corbetti) in Cambo-
dia, Laos, Malaysia, Myanmar, Thai-
land and Vietnam; 30-50 South
China tigers (Panthera tigris
amoyensis) in China; 500-1,000
Sumatran tigers (Panthera tigris
sumatrae) on the island of Sumatra
in Indonesia; and approximately
3,000-3,750 Bengal tigers (Panthera
tigris tigris) in India, Nepal, Bhutan
and Bangladesh (Highley 1993;
Kenney et al. 1995). These tigers
exist primarily in small, scattered,

isolated populations through abroad
range of habitats.

Inthelate 1960's and early 1970's,
alarm over rapidly declining tiger
populations spurred international ef-
forts to save the tiger from extinction.
In India alone, the tiger population
declined fromestimates of upto 40,000
at the turn of the century to less than
2,000 in the early 1970's (Panwar
1987). Despite global efforts toward
tiger conservation, extinction due to
habitat loss and poaching still threat-
ens remaining tiger populations. In
this paper, I discuss twodifferent strat-
egies for biodiversity protection in the
context of tiger conservation: the
"command and control" approach and
community-based Integrated Conser-
vation and Development Projects
(ICDPs). I suggest that neither is
sufficient to protect remaining tiger
populations on its own, and that more
effective conservation requires inte-
grating both approaches through stra-
tegically targeted national strategies
aimed at facilitating conservation at
the local level.

Approaches to tiger
conservation
Command and control

In the traditional command and
control approach to conservation,
national governments and national or
international non-governmental or-
ganizations (NGOs) generally imple-
ment conservation policies from the
top down, setting aside core reserves
or protected areas free from human
disturbance and managing these ar-
eas solely for the purpose of
biodiversity conservation. Recently,
however, critics have faulted this ap-
proach as failing to preserve biologi-
cal diversity and neglecting needs of
people most directly affected by con-
servation policies (Barrettand Arcese
1995). Often, governments desig-
nate reserves without regard to the
needs of local human populations that
depend on resources within the re-
serve for survival. Setting aside a
protected area can deprive neighbor-
ing communities of valuable eco-
nomic resources, such as wood prod-
ucts, grazing land, and game animals,
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without their participation or consent,
and gives them little in return. Conse-
quently, conflicts often arise between
local people and park management as
growing local populations encroach
on protected areas (Wells and Bran-
don 1992; Wells and Brandon 1993).
Early tiger conservation efforts
followed the command and control
model. For example, the Indian gov-
ernment passed a ban on tiger hunting
in 1970 and comprehensive wildlife
protection legislation in 1972, and
designated nine "Project Tiger" re-
serves in 1973 with the objectives of
ensuring viable tiger populations and
protecting biologically important ar-
eas (Panwar 1987). This approach
showed initial success: India's official
tiger census in 1989 counted a total of
4,334 tigers, more than double the
1972 count. Project Tiger, however,
seems tobe suffering from some weak-
nesses of the command and control
approach: reserve managers have
faced land use conflicts with local
people and reserves may not be ad-
equately protecting tiger populations
(MacKinnon et al., in press; Panwar
1984; Saharia 1984). The Indian gov-
ernmentcreated Project Tigerreserves
from land formerly under commercial
forestry operations or used by local
communities for livestock grazing,
and in some cases, entire villages had
to be relocated outside of reserve
boundaries (Panwar 1984). Areas
surrounding reserves have become se-
verely degraded because, with pro-
ductivelandsetasideinreserves, larger
numbers of people depend onasmaller
resource base, and reserves themselves
are increasingly under threat from
competing land uses. Moreover, re-
cent tiger census figures indicate India's
tiger population may again be declining.
The 1993 censusreportedatotal of 3,750
tigers, and in 1995, the number of tigers
residing in Project Tiger reserves de-
clinedfrom1,266in 1993t0 1,077 (Wild-
life Protection Society of India 1995).

Integrated conservation and
development projects

In response to the shortcomings
of traditional conservation methods
and recognizing that long-term
biodiversity protection requires sup-
port from local residents, the World
Conservation Union's 1980 World
Conservation Strategy stressed link-
ing biodiversity conservation and
management to economic develop-
ment for local residents (Wells and
Brandon 1992). Governments, park
managers and conservation NGOs
thendeveloped and began implement-
ing the Integrated Conservation and
Development Project (ICDP) model
fornatural resource protection. ICDPs
are based on the premise that increas-
ing local peoples' standard of living
will enhance biodiversity conserva-
tion by reducing conflict with local
communities and decreasing pressure
to exploit park resources (Wells and
Brandon 1992; Alpert 1996). To fa-
cilitate these objectives, ICDPsaattempt
to link conservation with development
by enabling local people to benefit
fromconservation efforts throughrev-
enue-sharing arrangements, directem-
ployment, development of alternative

sources of natural goods and exchang-
ing development benefits for foregone
resource use. ICDPs usually involve
collaboration between the national
agency charged with wildlife or natu-
ral resource protection, a national or
international NGO, and representa-
tives from local communities. They
are implemented with three manage-
ment areas: a core area managed as a
traditional park emphasizing biologi-
calresource protection;a "bufferzone"
surrounding the core area where hu-
man activity consistent with protec-
tion of the core area is permitted; and
finally the surrounding communities
where social and economic develop-
ment initiatives take place.

ICDPs, however, are also falling
out of favor for several reasons. First,
they do not clearly provide greater
biodiversity protection than traditional
reserves. Data are lacking to deter-
mine the biological impact of ICDPs
because little research to monitor and
inventory biological diversity within
ICDPs has been carried out (Alpert
1996). Of 36 ICDPs studied, only five
showed a positive correlation between
development and biodiversity conser-
vation (Kremen et al. 1994). Second,

Siberiantiger (Panthera tigris altaica). Potograph@ChIcago Zoological SIety.
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human behavior at the local level may
be influenced by factors beyond the
immediate vicinity of the protected
area, such as economic forces or na-
tional laws and policies (Wells and
Brandon 1992). Park managers may
notbe able to establish a viable buffer
zone because they lack legal authority
or sufficient resources to control ac-
tivity outside the core protected area,
particularly in developing countries
where resources are strained and con-
servation objectives are not govem-
ment priorities. Finally, the link be-
tween conservation and development
inaparticular project may be weak or
obscure, and in some cases conserva-
tion may be incompatible with devel-
opment. Development based on use
of natural resources surrounding a
protected area may seem "sustain-
able" in the shortrun, but may become
unsustainable as the population grows
and puts increasing pressure on the
protected area itself. More funda-
mentally, determining a truly sustain-
able level of use may be impossible
(Kremen at al. 1994).

Several current projects attempt
to apply the ICDP model to tiger
conservation initiatives. In 1994, the
Global Environment Facility (GEF),
a collaboration between the U.N.
Development Programme, the U.N.
Environment Programme and the
World Bank, launched a pilot demon-
stration project applying the ICDP
concept to tiger conservation in India,
Indonesia and China (MacKinnon et
al., in press). Results showing these
projects' performance in protecting
tiger populations is not yet available,
but given results from other ICDPs
(Kremen at al. 1994), whether the
ICDP approach can help tiger popula-
tions rebound is questionable.

Ecological requirements for tiger
conservation

Maintaining a viable tiger popu-
lation requires a large amount of land
relatively free from human distur-

bance. Tigers are
generally solitary
and territorial.
Range sizes vary,
depending on the
availability of
mates, habitat
quality and cover,
and prey abun-
dance, but range
from 20 to 400
km? (Wikrama-
nayake et al., in
press). Males ex-
clude other males
from their ranges,
and, with the ex-
ception of their

own young, fe-
males exclude
other females
(Smith et al.
1987a). Female
young tend to
settle in territories adjacent or near
their mothers' territories, and male
tigers' territories overlap those of sev-
eral neighboring females with whom
the males mate. Male tigers, there-
fore, mate with a restricted number of
females and these females may be
related to each other, as well as to their
male mate. The precise genetic impli-
cations of this pattern are unclear, but
"male genes will not spread through
the populationas rapidly as they would
if males mated with a random sample
of females" (Smith et al. 1987a). This
pattern also increases the potential
that males will mate with related fe-
males, which further decreases ge-
netic variability. A disproportionate
sex ratio exists among adult tigers,
with females outnumbering males by
estimates varying from 2:1 to 5:1
(Schaller 1967). Since males are few
and far between compared to fe-
males, effective population size will
be relatively small compared with
the overall tiger population. A vi-
able tiger population would there-
fore have to be relatively large.

4, 4

Siberiantiger (Pantheratigris altaica). Photograph®©Chicago
Zoological Society.

Because tigers occupy sizable ex-
clusive territories, maintaining a
large tiger population would require
alarge amount of intact tiger habitat
(Wikramanayake et al., in press).
Protected areas currently cover
only a fraction of existing prime tiger
habitat (Wikramanayake et al., in
press). Only 34% of India's tiger
population currently lives in reserves
(Wildlife Conservation Society of In-
dia 1995). Existing protected areas
are small and isolated, and will not
support viable tiger populations un-
less linked to other habitat
(Wikramanayake et al., in press).
Moreover, tiger habitat must be buff-
ered from human use because tigers
are sensitive to excessive human dis-
turbances (Dinerstein et al. 1997).
Maintaining viable tiger populations
will therefore require protecting addi-
tional habitat and minimizing human
disturbance inthese areas. Much prime
tiger habitat, however, is also home to
growing human populations. These
communities oftendepend on the same
resources that tigers require for habi-
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tat, such as vegetation, land area and
prey animals (MacKinnon et al., in
press). Loss of human lives and live-
stock to tiger predation increases con-
flict between tiger conservation and
local communities.

In addition to habitat loss and
degradation, tigers are threatened by
poaching for use of their parts in me-
dicinal trade. Actual poaching statis-
tics are unreliable, but poaching levels
in India have increased to alarming
levels since 1988 due to an increasing
demand for tiger parts used in tradi-
tional medicines in Pacific Rim coun-
tries coupled with rising incomes
(Kenney et al. 1995; Seidensticker
1997). Evenamoderate level of poach-
ing over an extended period of time
can have devastating effects on tiger
populations." There is a critical zone
of poaching pressure in which a small,
incremental increase greatly increases
the probability of population extinc-
tion; at lower levels of poaching pres-
sure, the same incremental increase
has little or no effect" (Kenney et al.
1995). In practice then, poaching may
not initially appear to be a problem,
but could suddenly become a signifi-
cantthreat. Anti-poaching efforts must
therefore be vigilant and sustained,
even when they have been successful
in reducing poaching pressure.

A combined approach

Because of tigers' ecological
needs, a single conservation strategy
based either on the command and con-
trol or the ICDP strategy will not pro-
vide adequate protection. Large areas
of tiger habitat are not currently pro-
tected, but a top-down approach des-
ignating additional reserves is prob-
lematic because local communities
already deprived of significant re-
sources are not likely to support taking
additional land out of economic use.
An ICDP may provide economic in-
centives to maintain or increase avail-
able tiger habitat, but may not ad-
equately address poaching problems.

Poaching pressure arises far beyond
protected areas and adjacent commu-
nities because the principle markets
fortiger parts are nottiger range states,
and trade crosses international bound-
aries. A truly effective anti-poaching
program thus requires top-down strat-
egies such as a strong enforcement
infrastructure and support at the na-
tional level to address national and
international aspects of illegal trade in
tiger parts (Mills and Jackson 1994,
Hemley and Bolze 1997). Protection
efforts in Nepal's Royal Chitwan Na-
tional Park (RCNP) demonstrate how
cycling between top-down and bottom-
up approaches can achieve more effec-
tivetigerconservationthanasingle strat-
egy (Dinerstein et al., in press).

RCNP holds some of the best
remaining tiger habitat in Asia
(Wikramanayake et al., in press), but
is bordered by more than 320 local
communities (Mishra et al. 1987).
RCNP started as a traditional com-
mand and control conservation project:
land that is now RCNP was first set
aside in the 1960's as a royal hunting
preserve and designated a national
park in 1973. Soldiers from the
Nepalese Army were stationed in the
park to guard against poaching and
illegal trespassing. Over time, how-
ever, conflicts between park manage-
ment and surrounding villages arose
because local people suffered sub-
stantial social and economic hard-
ships from the park. Tiger predation
caused losses of human life and live-
stock, park regulations prohibited
cattle grazing and firewood collection
within the core protected area, and
wildlife from the park destroyed crops
(Mishra et al. 1987). Residents did
not receive substantial benefits from
the park because park management
and tourism provided few jobs, and
revenues from park fees and tourism
went to the Ministry of Finance or to
private, non-locally-owned business
rather than to local communities.

To provide some benefit from

designation and maintenance of the
park, park managers began allowing
local people to collect thatch grass for
building materials once ayear (Mishra
et al. 1987). Still, this provided little
benefit relative to the opportunity cost
of the park. Furthermore, the core
protected area of the park and adjacent
Parsa Wildlife Reserve was too small
to support a viable tiger population,
habitat surrounding the park was se-
verely degraded because park man-
agement lacked resources to manage
it adequately, and residents put addi-
tional pressure on these areas for fire-
wood and grazing. Buffer zones sur-
rounding the park therefore needed
better management to meet both hu-
man and wildlife needs.

Recent changes in national policy
andnew initiatives funded by USAID,
World Wildlife Fund and the
Biodiversity Conservation Network,
have removed barriers to additional
local development and provided for
greater local participation in and ben-
efits from conservation efforts
(Dinerstein et al. 1997). In 1993,
changes in Nepal's national forest
policy created buffer zones around the
park and allowed local User Group
Committees (UGCs) to manage the
zones if they developedeffective man-
agement plans. Allowing local man-
agement provides incentive to prevent
further degradation and encourage re-
generation to provide both habitat for
tigers and wood products for commu-
nities. UGCs have since expanded
their activities to include a commu-
nity-based "ecotourism" project, which
hired local people as guards to protect
against poaching and trespassing in
the buffer zone. In 1995, the Nepalese
parliament passed legislation requiring
that half of revenue generated by the park
be recycled back into the community for
local development projects.

The RCNP example shows that
successful conservation requires not
only combining elements of both com-
mand and control conservation and
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the ICDP approach, but also cycling
between both to identify barriers to
effective tiger conservation and make
strategic policy changes to overcome
these barriers. Top-down strategies
keep core tiger habitat relatively free
from human interference and provide
strict protection against poaching,
whereas community-based initiatives
provide incentives and resources to
protect additional habitat outside RCNP
necessary to support a viable tiger popu-
lation. Toward this end, the Nepalese
government made targeted changes in
national policies to overcome bairiers to
conservation by local residents.

RCNP has overcome weaknesses
associated with both approaches. First,
data on effectiveness of conservation
efforts is available because research-
ers have consistently monitored popu-
lations of tigers and other wildlife in
RCNP and the surrounding area. Sec-
ond, local community development is
clearly linked to conservation because
sustainable managementof bufferzone
forests and revenue-sharing with park
directly benefit local communities.
Third, residents are actively involved
in management activities through
UGCs. Finally, and mostimportantly,
a recent census estimates the tiger
population in RCNP and the Parsa
Wildlife Reserve haverebounded from
45-60in 1989to 118in 1996 (Smith et
al. 1987b; Dinerstein et al. 1997).

Conclusion

RCNP's successful cycling be-
tween traditional top-down conserva-
tionand the bottom-up ICDP approach
provides a model for other conserva-
tion efforts. Past experience shows
that conservation projects based on
stricttop-down protection have failed,
butthe ICDPapproach, which attempts
to take into account the needs of local
people affected by conservation ef-
forts, has weaknesses as well. Strate-
gies thatincorporate elements of both—
strict protection and appropriate laws
and policies at the national level com-

bined with development programs
closely tied to conservation and spe-
cifically tailored to local economic
andecological conditions—canenhance
notonly tiger conservation efforts, but
biodiversity protection in general.
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NEWS FROM Z0OO0OS

AZA Condor SSP assists Andean condor release in Argentina

In 1996, the La Plata and Roque Saenz Pena (Chaco) Zoos donated condor eggs to the Condor In Situ
Conservation program at the Buenos Aires Zoo. Under the direction of zoo biologist Luis Jacome and the
consultation of AZA Condor Species Survival Plan Coordinator, Michael Wallace of the Los Angeles Zoo,
biologists followed the two-month incubation period and hatching process. Condor-shaped puppets were then
used to nurture the chicks, thus avoiding direct human contact. After a year, the birds were released into the wild
with a visible number tag and transmitter in their wings. Their survival after release will depend on them joining
wild flocks where the young condors learn localized food-finding techniques from adults.

National Aquarium in Baltimore wins prestigious award

The National Award for Museum Service was recently bestowed upon the National Aquarium in Baltimore
for its contributions to community service. Presented by the Institute of Museum and Library Sciences, this
award recognizes NAIB's innovative programs that reach out to schools, libraries and community centers; career
training and mentoring programs for at-risk and high-ability students; affordable access initiatives directed
toward low-income local residents; special days and hours for physically and emotionally
challenged groups and individuals; and partnerships with human service organizations which
focus on youth/job training. Numerous internship and employment opportunities also create
a vibrant and diverse work force, where sixty-percent of the Aquarium's three hundred
employees are City residents. NAIB is the first aquarium to receive this award. Executive
Director David Pittenger and Baltimore Mayor Kurt Schmoke were honored at White
House ceremonies by First Lady Hillary Clinton this fall.

North Carolina Zoo researchers break giraffe communication code

Researchers at the North Carolina Zoo have verified that giraffes communi-
cate by using infrasonic sounds—frequencies below the range of human hearing.
Dr. Randy Fulk, the N.C. Zoo's Curator of Research, and Liz von Muggenthaler,
an independent animal researcher, released the findings of an eight-month
study they believe verifies the infrasonic communication theory. The first
study of its kind on giraffes, the zoo project is expected to help increase
understanding of the social behavior of giraffes and could lead to similar studies of
other animals.

With the exception of a couple of rare audible grunting sounds, giraffes have
traditionally been thought of as relatively silent creatures. Fulk and von
Muggenthaler, however, speculated that there had to be some kind of
communication to allow males to find females, cows to identify calves, or
for members of the herd to warn each other of predators. Infrasonic sound,
or "infrasound," which can travel more easily through solid objects and
over far greater distances than the sonic frequencies audible to
humans, seemed a plausible answer. They used microphones and
video cameras mounted in the zoo's giraffe holding barn to
record the animals' sounds and movements. They also
made behavioral observations, noting two distinct
head movements that seem to be associated with
the production of infrasonic sounds. They will
continue to collect data and will soon publish

a paper on the findings. Giraffe at the N.C. Zoo. Photograph by Clay Nolen.
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Bulletin Board

Web pages of interest
Pronatura Peninsula de Yucatan
A.C.isnow on the World Wide Web
at http://www.pronatura.org.mx.
Pronatura is an NGO dedicated to
preserving the rich diversity of habi-
tats and the species they contain in
the Yucatan Peninsula of Mexico.

The Morris Arboretum of the
University of Pennsylvania an-
nounces a new website of interest to
gardeners, botanists, students and
land managers at http://www.
upenn.edu/paflora which provides
information on noxious weeds, na-
tive plants, and endangered Penn-
sylvanian species.

Wildlife Law Conference

On March 31, 1998, the Third
International Wildlife Law Confer-
ence will be held at American
University's School of Law in Wash-
ington, D.C. The Conference will
utilize a three-panel format. The
panels for the conference are: 1) the
Interface of the World Trade Orga-

nization and International Wildlife
Treaty Regimes/ National Wildlife
Conservation Legislation; 2) Sus-
tainable Use of Wildlife Conserva-
tion Legislation; and 3) Regional
Wildlife Treaty Regimes; Problems
and Prospects.

Please contact Wil Burns at the
GreenLife Society with questions or
requests for registration materials at:
GreenLife Society-North America,
5208 Claremont Ave., Suite B, Oak-
land, CA 94618; Tel.: (510) 658-
4380; Fax: (510) 658-5946; E-mail:
EELINK.umich.edu/~greenlif/
iwlc.html.

Protection of world forests
World Wildlife Fund (WWF)
and the World Bank have announced
a global partnership for forest pro-
tection and environmentally sound
management. Both organizations
will work to establish a network of
protected areas covering atleast 10%
of each of the world's forest types by
the year 2000, and also cooperate to
ensure that 200 million hectares of

forest are "certified" as well man-
aged by 2005. WWF and the World
Bank will share four specific pro-
grams as part of this project: 1)
identification and establishment of
forest protected areas; 2) promote
investmentin, and purchase of, prod-
ucts from well-managed forests; 3)
move priority countries from broad
forest conservation commitments to
specific agreements based on sound
biological information; and 4) de-
velop innovative approaches to for-
est conservation, such as "transition
funds" that will encourage local com-
munities to invest in sound forest
management.

So far this year, 20 countries are
committed to the target of the estab-
lishment of an ecologically repre-
sentative network of protected ar-
eas, so hopefully by the year 2000 at
least 10% of each of the worlds'
forest types will be protected.

Announcements for the Bulletin Board are
welcomed. Some items from the Bulletin
Board have been provided by Jane Villa-
Lobos, Smithsonian Institution.
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