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Introduction

Interdisciplinary Endangered Species Conservation:
A New Approach For A New Century

Richard L. Wallace

Environmental Studies Program, Ursinus College, P.O. Box 1000, Collegeville, PA 19426
rwallace@ursinus.edu

Tim W. Clark

Yale University School of Forestry and Environmental Studies, 301 Prospect Street, New Haven, CT 06511 and Northern
Rockies Conservation Cooperative, Box 2705, Jackson, WY 83001

timothy.w.clark@yale.edu

Richard P. Reading

Denver Zoological Foundation, 2900 East 23rd Avenue, Denver, CO 80205
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Endangered species conservation from a disconnect and imbalance irspeciedJPDATEIs the culmination
encompassing research, policy, maknowledge and skills concerningof an extended program of research,
agement, and all its many facets —hatural science research (on the oredlucation, and practice in interdisci-
is a management process that requireand) and social, organizational, anglinary endangered species conserva-
integrative and interdisciplinaryvalues-related concerns (on th&on. In addition to authoring a num-
methods to be most successful. Thigther). This leads directly to manyber of the following articles, we are
process is sometimes also called theomplex and sometimes glaring probpractitioners of interdisciplinary
"decision or policy process," but thdems in recovery efforts. It is generproblem solving methods in endan-
labels can be used interchangeablglly accepted now that social factorgiered species conservation. We have
In the three decades since passage-ef such as leadership, organizatiorstudied, taught, and practiced these
the Endangered Species Act of 1978ommunication/cooperation, andmethods in endangered species recov-
(ESA), endangered species programmany others — play a critical role inery programs in the United States and
have faced serious challenges thaihe success or failure of endangeresbroad for more than 25 years. We
have often impeded the ability ofspecies conservation efforts (Clark gbresent this special issue for practi-
people involved to succeed. Thesal. 1994, 2000, 2001; Reading antioners, teachers, and students of en-
include a preponderance of programigliller 2000). Nonetheless, omissionglangered species conservation in the
strong in natural sciences researcnd oversights in the managemerttopes that it will help inspire more
and methods, but weak in the sociglrocess continue to plague many orinnovative, practical, and effective
science knowledge and individuaboing efforts. As aresult, perhaps theonservation. In this light, the articles
skills necessary to effectively partici-greatest problem facing these effortpresented herein reflect the efforts of
pate in and influence the managemeig the inability or unwillingness of their authors to clarify, promote, and
process (i.e. the series of decisionrsome government and non-goverrpractice endangered species conser-
and actions that occur within a promental participants to adopt newation by scrupulously integrating the
gram from its inception through itsknowledge and skills, use them effecmany variables falling under the ae-
design, implementation, evaluatiortively, and address the clear consegis of endangered species "research,"
and, if called for, termination). Whilevation challenges in a smooth andimanagement," and "policy."

the level of knowledgeboutthe ultimately successful manner. De- This special issue is the latest in a
management process has increaseglite this lingering problem, there areseries of publications in Endangered
markedly in the past decade, the levael growing number of examplesSpeciesUPDATEthat we began in
of skill necessary for managing andvherein people are picking up thel988. The purpose of this series is to
operating within it has lagged far benew tools and applying them in théntroduce practitioners and students of
hind the ecological scientific abilitiesfield with good effect. These inno-endangered species conservation to
of endangered species program pavative practice-based programs arieleas and professional tools useful for
ticipants. Consequently, endangeregaying off. increasing their effectiveness and effi-
species conservation efforts suffer This special issue of Endangerediency. This issue is divided into three
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sections, entitled "Concepts," "Appli-

cations," and "Cases," totaling 19 ar-
ticles. We have reprinted all previously
published papers in this series and
added eight new ones featuring addi-
tional work on conceptual approaches,
ways to apply innovative methods in
practice, and case applications illustrat-
ing the use of these methods.

The first section, Concepts, intro-
duces the reader to the theories that
underlie interdisciplinary conserva-
tion. These theories are based in a
discipline known as the policy sci-
ences (Lasswell 1971; Lasswell and

McDougal 1992). The policy sci- :
ences are "simultaneously a theory Wild Bactrian camels (  Camelus bactrianus ferus ) by Richard P. Reading.

about society and a method of inquiry

into problems and associated sociglan promote greater efficiencyand management of endangered spe-
and decision processes" (Clarlequitability, and effectiveness in concies programs;

2002:ix). They are immediately pracserving species and improving the out- e promoting on-the-job learn-
tical when applied to improving en-comes of species protection programgig as a means of improving recov-
dangered species recovery efforts. Papers in the Concepts sectioery programs;

The Concepts section contains si{hat appeared previously in Endan- e designing and undertaking
papers that describe specific theoriegered SpeciedPDATEinclude those “prototype” program designs to ex-
and their utility to endangered speon decision processes (1996), thplore different strategies for species
cies conservation. These include; human social process (1998), prolxecovery;

e improving partnerships by lem orientation (1999), standpoint e experimenting with innova-
better understanding the interests arffarification (1999), and integratingtive team-building strategies;
activities of participants itiecision mak- multiple methods (1999). e promoting the use of popu-
ing in endangered species programs; ~ The Applications section of thislation viability analysis (PVA);

e clarifying what constitutes aissue features eight papers illustrat- e pursuing inventive designs
problem in endangered species consépg ways of applying the policy sci-for species and population reintro-
vation and how to address problemgnces' concepts in practice. Thduction programs;
practically while bringing in all relevant policy sciences are a branch of knowl- e reviewing experience imple-
areas of expertise and perspective; €dge separate from either the physicaiienting recovery policy under the

e emphasizing the importancenatural or the social sciences, and aiendangered Species Act; and
of social variables in endangered spgometimes referred as the "science of e seeking a general understand-
cies programs; integration." The purpose of these pdng of the benefits of professional prac-

e elucidating the role of humanpers is to create a bridge between thiee using a policy sciences, or policy
values in the recovery process, includsoncepts and cases and to provide iofientation, approach.
ing programmatic decision making angight into how practitioners may usethe ~ Papers in the Applications section
outcomes; policy sciences' integrative tools tahat have appeared previously in En-

e promoting the importance ofimprove decision-making and prograndangered SpecidsPDATE include
clarifying and sharing personal perimplementation processes. These p#ie chapters on implementing recov-
spectives on problem solving; and  Pers include practical examples oéry policy (1988), PVA (1990), orga-

e integrating methods from thepolicy sciences concepts being used byization and management (1991), re-
natural and social sciencestie con- professionals in governmental naturahtroduction (1991), professional
text of endangered species conservatioi@source agencies, non-governmentplractice using a policy orientation

Taken together, these concepts prérganizations, and academia. Amonf1992), prototyping (1995), and
vide a foundation for understanding théhe topics covered are: learning (1996).
policy sciences and showing howthey ® improving the organization The third section, Cases, features
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five new analyses of efforts to proideas and direction for practitionerd-oundation and Northern Rockies
tect species or ecosystems of speciahd analysts. Each article represen@onservation Cooperative, including
concern. These case studies illustratdforts by its author(s) to share theiCatherine Patrick, Gilman Ordway,
ways in which the policy sciencesxperiences using the policy sciencesiope and Bob Stevens and the
may be used by analysts and practAccepting new and in some caseBanwood Foundation, the Wiancko
tioners to evaluate and improve comradically different approaches to enCharitable Foundation, Kathe Henry
plex programs. Each case featuretangered species program desigand the Scott Opler Foundation, and
one or more of the policy sciencesmplementation, and evaluation is &tephen and Amy Unfried. We also
concepts introduced in the first secdaunting challenge. We hope that theant to recognize the many people
tion of this issue. They are also ininformation in this issue will help re- we have worked with us as co-work-
tended to complement the policy sciveal the utility in the approaches weers in the field and in the classroom.
ences applications presented in thespouse. In the concluding paper we
issue's second section. In the Applidescribe how you might begin to apL.iterature cited
cations section, the respective authogdy these approaches and invite yoGlark, T.W. 2002. The policy process: a prac-
demonstrate how to use policy scito share with us your experiences us- tical guide for natural resource profession-
. . . . . . als. Yale University Press, New Haven,
ences concepts in practice. In thimg them. Finally, the literature cited - oo
cases that follow, the authors use thtroughout this issue can guide yoitiark, T.w., R.P. Reading, and A.L. Clarke,
analytical tools of the policy sciencego more complete descriptions and eds. 1994. Endangered species recovery:
to evaluate various programs andhany other case applications. finding the lessons, improving the process.
make recommendations forimprove-  This special issue would not hav%ISIanOI Press, Washington, D.C.

. . . ) ark, TW., A.R. Willard, and C.M. Cromley,
ment. The cases address far-rangiriggen possible without the guidance, ¢4s 2000. Foundations of natural resources

conservation topics, including: assistance, and support of the staff of policy and management. Yale University
e Dblack-tailed prairie dogs in Endangered Specief?’DATE Beth  Press, New Haven, Connecticut.
the American west; Hahn, Jennifer Jacobus MacKay, an§ilark: T.W., M. Stevenson, K. Ziegelmayer,
e great apes and the bush medisty McPhee. Other people assisted zzgsl\;étzumthg;osrsr,vz(:;n2:0;): 'i:tzfg;:i;?_d
crisis in Central Africa; us with various aspects of this en- nary approach. Yale School Of Forestry &
e the Atlantic forest in easterndeavor, including Denise Casey and Environmental Studies Bulletit051-276.
Brazil; Brian Miller. Funding was provided Www.yale.edu/environment/publications
e biological corridors in Costa by the Denver Zoological Founda-"ass:i‘g’f]'é'eHs'DA'erilc' ;nplrzel'svéi‘i’;:’fgtiﬁgm
Rica; and tion, Northern Rockies Conservation company, New York. ?
e the thylacine, or TasmanianCooperative, Ursinus College, andasswell, H.D. and M.S. McDougal. Jurispru-
tiger, in Australia. Yale University's School of Forestry dence for a free society. New Haven Press,

This special issue of Endangerednd Environmental Studies. Many_ New Haven, Connecticut.
SpeciedJPDATEwas created to pro- individuals and charitable or aniza-Read'ng’ RP. and B. Miller, eds. 2000. En-
_p . . P . ) . ) ; g ) dangered species: Areference guide to con-
vide guidance, where possible, fotions aided publication of this special fiicting issues. Greenwood Press, Westport,
endangered species and ecosystdssue, including those that provided Connecticut.

conservation efforts by providingsupport to the Denver Zoological
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Red-legged frog ( Rana auora) by Ryan Haggerty, USFWS.
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Making Partnerships Work in Endangered Species
Conservation: An Introduction to the Decision Process

Tim W. Clark

Yale University School of Forestry and Environmental Studies, 301 Prospect Street, New Haven, CT 06511 and Northern
Rockies Conservation Cooperative, Box 2705, Jackson, WY 83001
timothy.w.clark@yale.edu

Ronald D. Brunner
Center for Public Policy Studies and Department of Political Science, University of Colorado, Boulder, CO 80309-0333
brunnerr@colorado.edu

Abstract

Partnerships are being used in endangered species conservation to improve effectiveness. The
partnership goal is to increase cooperation, maximize resources available, and improve chances of
species' recovery. ldeally, partnerships are unified by a common interest — recovery. However, in
practice this is not necessarily the case as participants are differentially motivated and some carry
out narrow self-serving actions within partnerships. As a result, "goal-substitution" weakens part-
nerships and increases the likelihood of failure. Endangered species case examples highlight that
dysfunctionality is common to recovery programs and support our view that a better understanding
of the decision process involved can improve recovery. Effectiveness of partnerships can be im-
proved by teaching participants how to recognize and avert common problems, and how to build,
lead, and participate in a better decision making process. The decision process is a means of
reconciling or at least managing conflicts (i.e. rational, political, and moral conflicts) among poli-
cies through politics, and is comprised of seven functions: intelligence, promotion, prescription,
invocation, application, appraisal, and termination. These activities are described, examples given,
standards recommended, and questions to ask about each are given. The existence of a recovery
program does not necessarily mean that partners are using a good decision process. However, a
high quality decision process will make endangered species conservation most effective and effi-
cient, and minimize failure.

Introduction gram, in other words, is a human enFischer 1995). Despite differences,
Those committed to restoring endandeavor. It represents a noble humagwvery partnerships entails a decision
gered species can recognize years obncern for other species, but it iprocess through which the partner-
heroic effort (e.g., Yaffee 1982, 1994yulnerable to goal substitutions anghips attempt to clarify and secure
Alvarez 1993; Clark et al. 1994;other human traits, including aggrestheir common interest. Every deci-

Bennett et al. 1995; Miller et al. 19965siveness, dogmatism, and worse. sion process must perform certain
Clark 1997). At the same time, they The increasing number and scal&unctions well in order to succeed,

can acknowledge significant shortof partnerships augments both thevhatever the common interest may
falls in the overall effort. The ten-possibilities for successful recovenpbe. An improved understanding of

dency to subordinate the goal of reand the vulnerabilities. Many typeghe decision process — and how to
covery to other interests representeaf partnerships exist, focusing on difevaluate and improve its critical func-

in a recovery program is one reasorierent species in different locationgions — can maximize the possibili-

among many, for these shortfallstacing different biological challengesties for successful recovery and mini-
"Cooperation among scientists is nowith different people involved. Somemize the vulnerabilities.

always a simple matter" (Marespartnerships work better than others This article discusses the prob-
1991:59). The scientists, howeverfor species recovery (e.g., Nationalems and possibilities in the decision
are not alone; bureaucrats, advocatdsish and Wildlife Foundation 1993;processes of partnerships formed to
and others involved in arecovery proBeatley 1994; Clark and Cragurrecover listed species. It illustrates
gram also have interests in additiod994; Jentoft and McCay 1995these using the Australian eastern
to species recovery. Arecovery proHutcheson et al. 1995; Roy andarred bandicooRerameles gunnjii

Reprinted from Endangered Species = UPDATE: 1996, 13(9):1-5.

74 Endangered Species UPDATE Vol. 19 No. 4 2002



and the American black-footed ferresecretive, suspicious, and vindictive

(Mustela nigripe¥ recovery pro- can easily dominate the partnership.

grams. Components of the decisioRarticipants who are excessively
process itself are then identified. timid, compromising, open, trusting,
and forgiving may unwittingly
Partnerships collude in the destruction of coopera
The trend in endangered species prtion; they reinforce dominating and
grams is toward more and larger pardestructive behavior by letting the
nerships. Habitat Conservation Plangthers get away with it. Without part-
(HCPs), called for under the Endanners of good will and good senseg

gered Species Act (ESA), are just onthere is little that can be done to copp;

form of partnership. About 50 HCPswith such patterns of behavior. A
are underway and hundreds more abetter understanding of decision pro
under discussion (Bob Baum 1996¢ess can go a long way toward mini
personal communication). More-mizing these potentially damaging
over, partnerships are no longer limpatterns and maximizing the possi
ited to government agencies as cofbilities for successful recovery.

servation groups, universities, and Two cases illustrate the importance

businesses are becoming moref the decision process for successfiit san

prominent and, under some circumpartnerships and recovery programs.
stances, even taking the lead in new
partnershipsldeally, a partnership is Eastern barred bandicoot program
motivated by the partners' common inThe Australian eastern barred band
terest in recovery of an endangeredoot program, composed of a singl
species. The expectation is that the gogbvernmental agency for over ter
of recovery is beyond the reach of anyears and later joined by non-govern
one agency or organization; none afental organizations (NGOs) ang
them, working alone, has the resourcesniversities, was unable to obtain ke
such as expertise, funds, and authorityyformation needed to plan and carry
necessary or sufficient to get the jolout recovery. Intelligence gathering
done. By cooperatively using pooleglanning, and open debate about wh
resources, partnerships can maximize do and when to do it were limited
possibilities for species recovery.  The partnership never clarified ruleg
In practice, however, recovery isor guidelines for its own operation of
not always the primary (or even a prifor species recovery. After a few
ority) goal for everyone in the part-years, individual and organizationa
nership. For some participants, thpartners pursued separate goals a
partnership may be a chance to maimctions without adequate consider

tain funding for an existing agencyation of the consequences to overajlrhe views expressed in thadangered Specie

or organization that has prioritiesspecies recovery or to the develop
other than recovery. For others, thing partnerships. As a result, the
partnership may be an opportunity timplementation — both technically
perform basic scientific research thaand organizationally — was inad-
may or may not contribute to recov-equate, and the species continued
ery. These types of "goal substitudecline. Essential data were lacking
tions" make the partnerships morespecially feedback about the efficac
vulnerable to failure and the speciesf management actions as well as th
more vulnerable to extinction. Thequality of the program itself. No
style or approach that participants ussomprehensive program appraisa
to pursue their own goals can furthewas conducted, thus, there was littl
jeopardize the partnership. Particilearning, and improvements were ng
pants who are aggressive, dogmatipossible. In short, despite activity in
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meeting rooms and in the field, thderret recovery or the partnership; andiling or at least managing conflicts
wild population continued to declinea lack of appraisal, to mention a fewamong policies through politics. Poli-
and the captive population grew little problems (Reading and Miller 1994tics are inevitable because people
A "crisis intervention" appraisal Clark and Harvey 1998). Accordingdevelop and pursue different policies
of the entire program was eventuallyo Miller et al. (1996) the decisionthat reflect their own interests. Yet,
undertaken by several participantgrocess functioned poorly relative tan many instances, like endangered
The appraisal — systematic, comprethe overall goal because of goal sutspecies restoration, people must rec-
hensive, and professional — resultedtitution, narrow ideologies aboutoncile policy differences to secure a
in a reorganization to streamline angower, and the use of coercive stratommon interest. In the decision pro-
upgrade all decision functions. In-egies on the part of the lead goverrcess, a working specification of the
telligence was improved by setting upnent bureaucracy. Decision funceommon interest takes the form of
working groups to gather scientifictions were concentrated in the handsiles, both substantive and procedural
and social information, including aof a few and activities were channele¢e.g., what is to be achieved and
computerized captive breeding manin ways that were congenial to thénow?). There are many kinds of rules
agement plan. Open debate about timeost powerful individuals andfor many kinds of partnerships and
program and its future were encouragency. Although the powerful rolecommunities, including informal
aged. Implementation was improveaf government bureaucracies in deguidelines and social norms that are
by giving the working groups "the cision functions is widely recognized,accepted in a group (e.g., norms of
authority, guidance, and resources tooncentrating power over these funadiscussion in meetings), requirements
develop and meet their own targetons seemed to be an end in itself iestablished by experts (e.g., popula-
using their professional expertise," byhe ferret case, and the goals of sp&ion viability analyses), laws by rep-
appointing a strategic planner, and bgies recovery and a successful partesentatives of the people for a local,
developing the first true recovery plamership faded into the background. state, or national community (e.g., the
for the species (Backhouse et al. These problems have not bee&SA), and rules about rule making
1994:263). Appraisal systems weraddressed by federal or state authorie.g., the U.S. Constitution). Rules
improved by having the workingties, despite widespread publicityare necessary for any group of people
groups meet with and report to cor®ue to a lack of progress and fundto coordinate, albeit imperfectly, the
decisions makers at frequent, regulang difficulties, however, the U.S. expectations and actions of its mem-
intervals, by giving working group Fish and Wildlife Service (FWS) bers. An action by a member is ap-
members better access to decisicmsked the American Zoo andpropriate to the extentthat it complies
makers, and by having the partnerAquarium Association (AZA) to con- with applicable rules already pre-
ship conduct regular assessments dfict a program analysis and actioscribed by the relevant community;
the program. Ongoing evaluation haplanning process. While the appraisat is inappropriate when it does not
led to several refinements in thdocused primarily on technical issuesomply. Fortunately, there is a large
structure and operations of the proand fell short of looking comprehen-body of experience and theory about
gram. Allin all, these efforts resultedsively or systematically at the deci-decision processes that can be applied
in significant improvements in part-sion process, it did address parts afirectly and practically to species
nerships interactions and the specidsie decision functions and found thengonservation (Lasswell 1971).
status in a very short time (Backhouskacking. The appraisal's final report  The decision process of a species
et al. 1994; Clark et al. 1995), alis forthcoming. Regardless of theconservation partnership should be an
though it is premature to declare th&ZA's recommendations, the FWS iopen, flexible, and fair means to pro-
species recovered. ultimately responsible for making theduce operational rules for all partners
partnership's decision process serte follow in meeting the partners'
Black-footed ferret program the overriding goal of ferret recoverycommon goal. Recovery plans, man-
Over the past fifteen years, the Ameri- agement plans, proposals, coopera-
can black-footed ferret program ha®ecision process tive agreements, and the like are the
shown similar dysfunctional featuresBy knowing how the decision proces$asis for rules. Yet, the existence of
limited debate among partners abowtorks, or does not work, partners ira recovery plan does not necessarily
how to proceed, inability to obtainendangered species recovery candicate a good decision process or
consensus on rules for progress; umaintain good practices or correct adequate rules for cooperation and
productive conflict; individual behav- poorly functioning process. The defrecovery. Partnerships can not work
ior contrary to the best interests o€ision process is a means of reconf some members seek rules that ben-
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efit their own special interests at thesome extent. It is apparent, too, that Whether part of the formal part-
expense of common interesDnce most functions are performed outsideership or not, people committed to
rules are specified and agreed upon, thiee organizations involved in speciespecies recovery should demand excel-
rules must be enforced against chatonservation. For example, as dilence in each decision function and in
lengers. The rules can be evaluated bgcted by ESA, the FWS carries outhe overall process. The decision func-
the partnership and changed if neceall seven functions, but many othetions described in Table 1 can be used
sary — provided, of course, that therganizations are involved as wellto ask hard guestions and to develop
rules are clear enough to be evaluatefihe National Biological Service standards to be applied, continuously
Although many people think of [now the Biological Resources Divi-and independently, by all concerned.
decisions as a precise point in timsion] and university researchers arBartnerships in endangered species re-
when commitments are made, in facprimarily involved in gathering intel- covery would be much more effective
many related decisions proceed thdigence, planning, and estimating theand efficient when they develop high-
moment and many follow. Decisionconservation threat (e.g., pollutionguality decision processes, which will
making is better described as a prdiabitat loss) and what to do about itdepend on members learning explicitly
cess than an event. Seven functiorf@onservation groups and businessedout how the decision process works,
can be distinguished in every comare often highly visible in promoting how they can monitor the process, and
plete decision process (Lasswelbne course of action over others, akhow to intervene to improve decisions.
1971). The best way to introducehough it should be acknowledgedVith a relatively complete picture of
them is to ask seven general que#hat all groups (and often subgroupthe decision process, based on good
tions: (1) How is information aboutand individuals), despite claims ofintelligence and appraisal, participants
a problematic situation gathered, prosbjectivity and neutrality, take posi-can realistically and functionally de-
cessed, and brought to the attentiaiions and promote decisions that wilscribe their interactions with other
of decision makers? (2) Based on thiserve their own interests. Rules armembers and explain the actual pro-
information, how are recommendaset not only by legislative bodies, butess and outcomes in their specific
tions promoted and made? (3) Howalso by agencies which have enomrases. A detailed analysis of the deci-
are general rules prescribed? (4) Homous influence in the design and acsion-making behavior of partnerships
are the rules invoked against chaltual operation of recovery programsc¢an reveal which values are at stake for
lengers in specific cases? (5) Hovincluding field team activities. Theindividual members and the overall
are disputes in specific cases deciddéVS is usually joined by other agenpartnership. There must be fair trad-
or resolved? (6) How are the rulesies and organizations in implementing and mutual exchange among mem-
and the decision process appraised®y programs. The agencies are agabrers for a partnership to work well. In
(7) How are the rules and the procesavolved in dispute resolution, as aresome (perhaps many) programs, how-
terminated or modified? Table 1 listghe courts, while the media are inever, partners do not share similar val-
and describes these seven functiongplved through reporting on con-ues, and little group effort is spent in
gives some examples, as well as staflicts. The agencies, NGOs (e.g.¢larifying and developing common
dards they should meet, and suggesAZA in the ferret case), and the pubground. For example, while power,
some basic questions that decisiolic are involved in review and evalu-wealth, or special knowledge are often
makers, other participants, and ohation of conservation efforts. The fi-necessary for effective partnerships,
servers need to ask. In any ongoingal decision to terminate is usuallythese resources can distort the decision
decision process it is usually quitenade by government, but many othgorocess. Power can be used to central-
easy to identify these seven functionsrganizations are involved or affectedkze, concentrate, or legalize certain de-
and the groups that are carrying thetby decisions to stop or significantlycision functions, to the detriment of
out, and to judge how well they arealter programs (e.g., see the dynanother involved or concerned people.
working. Consequently, it is alsoics of grizzly bear delisting in the The consequences may be catastrophic;
possible to intervene and improve on¥ellowstone region; Mattson andif the partnership becomes embroiled
or more decision functions so thaCraighead 1994; Greater Yellowston@ destructive conflict and disintegrates,
species recovery is enhanced and ti@oalition 1995; Interagency Grizzlythe species may go extinct.
partnership runs more smoothly. Bear Committee 1996). the deci- Decision making must be
Although it is possible to point sion process of any organized partnegrounded in real-world contexts. It
to agencies and organizations thathip we may expect to find several ofmust be comprehensive yet manage-
specialize in a given function, allficial and unofficial participants in- able. The decision model presented
partners perform all functions tovolved in one or all decision functionshere is a tool for building a map of each
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particular process. And the map canerships to be effective, considerablEnvironmental Studies critically re-
be used by partners to guide the recoattention must be given to the deciviewed the manuscript.

ery effort, ensuring, for example, adsion making process. Modern con-
equate intelligence and appraisal funervation practice demands a workkiterature cited

tions. Decision making requires a sudng knowledge of the seven decisiorlvarez, K. 1993. Twilight of the panther:
cessful pattern of thought and actiorfunctions; this knowledge is neces- Biology, bureaucracy, and failure in an en-
and it is this crafting and maintainingsary for learning how to recognize
of a good decision process that is thend avert problems and how to buil@eatley, T. 1994. Habitat conservation plan-
central challenge to partnerships in erand maintain rational, participatory ning: Endangered species and urban

dangered species conservation.
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Table 1. The seven decision functions essential to all endangered species conservation efforts (after Lasswell 1971).

Setting rules
or guidelines

formulated and enacted. Demands are
crystallized. Facts and their contexts
must be examined, rules clarified, and
implications of the rules examined.
Rules must be specified, communica-
ted, and approved by the partnership,
government officials, and others
concerned, i.e. those with authority
(full support of officials and people
involved) and control (a means to en-
courage compliance with rules).

and other written
and verbal agree-
ments for species/
habitat conserva-
tion.

Function (1) Activities Examples Standards Questions to Ask

Intelligence Information relevant to decision Field work, social Reliable, Is intelligence being collected on all

Planning making is gathered, processed, and surveys, models, comprehensive relevant components of the problem
distributed. Planning and prediction pluralistic yet selective, and its context and from all affected
take place. Goals are clarified. discussion creative, open people? To whom is intelligence

communicated?

Promotion Active advocacy debate about what Forums, pluralistic Rational, Which groups (official or unofficial)

Open debate to do takes place. Different alterna- discussion, integrated, urge which courses of action? What
tives are promoted. Resources, data, recommendation comprehensive, values are promoted or dismissed
and opinion are mobilized to secure effective by each alternative and what groups
preferred outcomes. Expectations are served by each?
begin to crystallize and demands are
clarified.

Prescription Policies or guidelines for action are Recovery plans Comprehensive,  Will the new prescriptions harmonize

rational, open

with rules by which the agencies
already operate, or will they conflict?
What rules does the partnership set for
itself? What prescriptions are binding
(these are easier to determine if they
are written down)?

Invocation
Implementation

General rules are put into practice.
They begin to be applied in actual
cases.

Programs are
organized, teams
set up, and work
(research, man-
agement, public
relations, analysis,
etc.) begins in
field, lab, and
office.

Timely (prompt),
open, dependable
in characterizing
facts, rational, not
open to abuse by
individual mem-
bers, effective

Is implementation consistent with pre-
scription? Who should be held account-
able to follow the rules? Who will
enforce the rules?
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Perspectives in private lands and endan- tion and management of endangered spe- onciling science and policy in setting fed-
gered species. Transactions of the Royal cies programs. Pp 9-33 in M.L. Bowles eral drinking water standards—four state
Zoological Society of New South Wales, and C.J. Whelan, eds. Restoration of en- perspectives. Regulatory Toxicology and
Australia. 228 pp. dangered species. Cambridge University Pharmacologp2:11-23.

Brewer, G.D. and T.W. Clark. 1994. A policy Press, New York. Interagency Grizzly Bear Committee. 1996.
sciences perspective: Improving implemencClark, T.W., R.P. Reading, and A.L. Clarke, IGBC, Forestry Sciences Lab., Missoula,
tation. Pp 392-416 in T.W. Clark, R.P. eds. 1994. Endangered species recovery: Montana. 8 pp.

Reading, and A.L. Clarke, eds. Endangered Finding lessons, improving the processJentoft, S. and B. McCay. 1995. User partici-

species recovery: Finding the lessons, im- Island Press, Washington. 450 pp. pation in fisheries management. Marine
proving the process. Island Press, WaslElark, T.W., G.N. Backhouse, and R.P. Read- Policy19:227-246.
ington. ing. 1995. Prototyping in endangered spekasswell, H.D. 1956. The decision process:

Clark, T.W. 1997. Averting extinction: Recon- cies progams: The eastern barred bandicoot Seven categories of functional analysis.
structing the endangered species recovery experience. Pp 50-63 in A. Bennett, G.N. Bureau of Government Research, College
process. Yale University Press, New Ha- Backhouse, and T.W. Clark, eds. People and of Business and Public Administration,
ven. nature conservation: Perspectives in private University of Maryland, College Park. 23

Clark, T.W. and R. Westrum. 1987. Paradigms lands and endangered species. Transactiongp.
and ferrets. Social Studies in Scien8ss of Royal Zoological Society of New SouthLasswell, H.D. 1971. A pre-view of the policy
33. Wales, Australia. sciences. American Elsever, New York. 173

Clark, T.W. and A.H. Harvey. 1988. Imple-Greater Yellowstone Coalition. 1995. Court pp.
menting endangered species recovery ruling a victory for the threatened grizzly Lasswell, H.D. and A. Kaplan. 1950. Power
policy: Learning as we go? Endangered bear. Greater Yellowstone Repdi{4):14. and society. Yale University Press, New
Species UPDATE:35-42. Hutcheson, M.S., D.J. Dupuy, B. Maryas, L. Haven. 295 pp.

Clark, T.W. and J. Cragun. 1994. Organiza- McGeorge, and R. Vanderslice. 1995. RecMares, M.A. 1991. How scientists can impede

Function (1) Activities Examples Standards Questions to Ask
Application Differences or deviations from the Open, pluralistic Rational (conform- Will disputes be resolved by people
Dispute rules — based on peer review, forums, internal ing to common with authority and control? How do
resolution authority, or other mechanisms — are  and external interest prescrip-  participants interact and affect one
resolved and implementation pro- means. The courts tions), uniform another as they resolve disputes?
ceeds. Participants must interpret may figure prom-  (independent of
rules (prescriptions), supplement them inently, but many  special interests),
if needed, and integrate old and new resolutions take effective (must
prescriptions into a working program.  place formally or ~ work in practice),
There must be enforcement as well informally inside and constructive
as continuous review and approval or  the program. (mobilizing con-
disapproval of behavior. sensus and coop-
eration).
Appraisal Efforts are evaluated and continuous ~ Formal and infor- Dependably Who is served by the program and who
Review assessment is made of success and mal, internal and  realistic, on-going, is not? Is the program evaluated fully
failure, in terms of goal achievement external evalua- independent of and regularly? Who is responsible and
and responsibility and accountability tions special interests,  accountable for success or failure? By
for what happened. This requires fully contextual whom are one's own activities
gathering information on how well (taking many appraised?
past decision functions worked, factors into
assessing the quality of performance, account, including
and disseminating findings and matters of ration-
recommendations to appropriate ality, politics, and
people and publics. morality)

Termination This is the cancellation of past pre- Stopping prac- Prompt, respectful Who should stop or change the rules?
Termination scriptions and frameworks for their tices that are not  and consistent Who is served, and who is harmed by
implementation and the compensa- working as well as  with human dignity, ending a program?
tion of people who are adversely those that have comprehensive,

affected by termination. This function =~ accomplished their balanced, and
is most often overlooked or under- goals, moving to a ameliorative
appreciated. new beginning.

1. The terms intelligence, promotion, prescription, invocation, application, appraisal, and termination are described in detail by Lasswell (1971).
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Abstract

Addressing endangered species problems successfully is a complex task that involves knowledge of
the problem itself and its context. Problem-solving decisions and on-the-ground management are
complicated and affected by numerous considerations. We illustrate complexities of problem solv-
ing in endangered species programs, using the Florida manatee recovery program as an example,
and describe a practical approach for orienting to conservation problems that can help decision
makers, other professionals, and interested people to better understand and develop recovery alter-
natives that are in the best interests of endangered species conservation.

Introduction We call this sort of decision mak-covery, and especially those in posi-
Endangered species conservation isg "solution oriented." It occurstions of decision-making authority.
crisis-oriented. Often, a field seasomhen an individual or group is con-  Decision makers in endangered
that is too short, an interagency corfronted with a problem and first de-species programs are no different than
flict threatens to stall efforts, or a procides which outcome is preferablalecision makers elsewhere — they
gram is held back by a puzzling techand then makes a decision that wikommonly choose to pursue solutions
nical problem, an impending budgetbest achieve their preferred outcomeo problems that benefit them person-
ary shortfall, or a public outcry. TheseOften this approach is based on a limally or professionally. As Janis and
and many other problems must béed view of the problem at hand. InMann (1977:9) note, "self-approval is
overcome in recovery efforts. View-stead of being genuinely "problem orian essential requirement for being sat-
ing recovery as a series of interrelateented," the effort is focused and "soluisfied with a decision." Howevetr, this
problems that must be successfulltion oriented," and decisions are madis not always the best way to address
addressed requires professionals atfiak purposes other than efficient speendangered species problems. By re-
other people involved to be "problencties recovery. In this paper, we exanlying too strongly on personal fulfill-
oriented" in their outlook and actionsine the problem oriented approach iment criteria, alternatives that better
Because of the crisis atmosphere thgeneral terms, describe its features amdidress the recovery problem are of-
accompanies recovery efforts, a pabenefits, and illustrate its practical utilten overlooked orignored. What s best
ticular kind of decision making in ity to endangered species conservatiofor the decision maker is often not best
both the field and office can occur that for addressing the conservation prob-
is often not problem oriented. Deci\What are "problems?" lem. Some decision makers fail to rec-
sion makers, for example, mayThere are many ways to define @agnize this point, and as a result deci-
choose the one "conservation" alteproblem — all related to who devel-sion making is less effective than it oth-
native that is most appealing or exeps the definitions (Weiss 1989)erwise could be. When this kind of
pedient at the moment. This may bAnalysts, legislators, lobbyists, advoproblem includes decisions critical to
the alternative that casts them in theates, scientists, managers, and tlige conservation of endangered species,
best possible light, produces the leagieneral public all may have differenthe difference can be substantial and
number of conflicts, or otherwise al-views of an endangered species prolvave significant long-term, and per-
lows them to feel best about themlem. In this article we focus mainlyhaps even catastrophic, effects on the
selves or their work (Ascher andon the behavior of federal and stateecovery of the species.

Healy 1990). agency staff involved in species re-  Generally speaking, what is a prob-
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lem? Problems result from the discrep- We believe that a better approacbriented approach to the species' re-
ancy between a desired outcome -to conservation is to be problem oricovery. In fact, the research decision
what a decision maker wantsttave ented. We recommend adopting anight be made on the basis of the in-
happen — and what actually occurstrategy of understanding the probterests and skills of the lead re-
(Merton 1961; Kilmann and Mitroff lem, including its context, rather tharsearcher. The management decision
1979; Dery 1984). For example, confocusing on the most desirable techmight be made on the basis of a deci-
sider a federal or state agency that reical solution. This approach offerssion maker's desire to avoid consult-
introduces an endangered species indorange of practical alternatives foing with a disliked person or agency,
currently unoccupied habitat to estabaddressing conservation problems iand the policy decision might be
lish a new and eventually viable popuelearer and more realistic terms, anthade on the basis of how hard a de-
lation. Once the species is reintroducechn result in more effective decisiortision maker is willing to battle su-
into the unoccupied habitat, howevemaking for endangered species corperiors for increased funding. In each
it suffers nearly 100 percent mortalityservation. It is also an approach iase it is as likely, if not more likely,
due to various factors. The discrepanayhich action can take place despitéhat a decision will be made on the
between the desired outcome (estabinderlying and potentially substantiabasis of a desired outcome such as
lishing a new viable population) andscientific uncertainty. avoiding a consultation with a dis-
the actual outcome (near 100% mor- In endangered species conservdiked individual or a confrontation
tality of the introduced species) is theéion, science, management, andith a superior. Decisions made on
problem. To address this problem, thpolicy decision making is often dis-this basis are solution oriented and
agency's staff have a number of agonnected and in some cases evearely benefit species conservation.
proaches they can take. tHey are polarized. That is, different partici-Unfortunately, the opportunity to be
solution oriented, they may revert tgants are often responsible for eacgenuinely problem oriented may not
their original goal to reintroduce theof these three areas, and the stratexist or be possible in such settings.
species and choose a solution that agies used to make decisions in each

dresses it as quickly as possible, su@rea are often different and in som&he five tasks of problem orientation
as attempting another reintroductioncases may be in direct conflict withTo carry out sound integrated re-
Using a solution oriented frame ofone another. For example, considesearch, management, and policy and
reference to endangered species coa-hypothetical endangered specieto avoid a solution oriented approach,
servation tends to recycle a misconFor our purposes, the problem at handarold Lasswell (1971) proposed a
ceived conservation problem oveis the species' decline. The speciestrategy for problem solving that con-
and over in ways that consistently failneeds include further research, marsists of five tasks: clarifying goals,
For example, this is what actuallyagement actions to protect it and itdescribing trends, analyzing condi-
happened in the endangered blackabitat, and policy decisions to protions, projecting developments, and
footed ferret fMustela nigripescase mote the continuation of its recovenjnventing, evaluating, and selecting
in Wyoming (Miller et al. 1996; Clark program. For this species at a givealternatives (Table 1). We recom-
1997). If participants' desire to carrypoint in time, a research decision maynend that this approach be used in
out reintroduction is strong enougtbe made on the basis of what data endangered species conservation,
and they wish to save face, to not beeeded for its recovery, whereas though it is applicable to any kind of
considered a failure, or to accomplisimanagement decision might be maderoblem, conservation or otherwise.
an important scientific success, thepn the basis of who will need to be  The five tasks direct individuals
may collect selected data that indiconsulted before an action can bt ask questions and seek out infor-
cates that the near 100 percent mataken, and a policy decision such asation in a fashion conducive to
tality rate was caused by factors thathich aspects of the program to cuearning as much as possible about a
are not likely to be repeated agaimr continue might be made on the&onservation problem before making
and thus rationalize attempting anbasis of how large a budget can reak decision to address it. This ap-
other reintroduction.The focus is on istically be hoped for in the next fundproach has been described and used
a single alternative, not on understandng cycle. A specific outcome of eacton large carnivore conservation in the
ing the actual problem at hand, includef these three decisions might be nectorthern Rocky Mountains of the
ing the possibility that their own solu-essary to further the recovery of thé&nited States and Canada (Clark et
tion-oriented approach may be a realpecies, but there is often no commaal. 1996), in appraising threatened
problem as well. This is being solubasis to tie these decisions togethapecies conservation in Australia
tion oriented. — no unifying, integrative problem (Clark 1996), and in selected endan-
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gered species cases in the Unitetiable 1. One of several different ways to use problem orientation to address
States (e.g., Clark 1997). Most reproblems (after Brunner, personal communication; Clark 1997).
covery efforts attend to several of p.piem Oriented Exercise

these _ﬁve tas_ks in varying degrees 1. Goals. What outcomes do we prefer (what are our goals)? What are the
and with varying levels of success.  problems with respect to these goals?

We describe each of the tasks briefly.

2. Alternatives. What alternatives are available to the participants and others to
solve the problems?

Clarifying goals
"The goal-clarifying task is indicated| 3. Evaluation of alternatives. Would each contribute toward solution of the
by the blunt question, '"What ought problems?

to prefer?™ (Lasswell 1971:4(.))' Be Trends: did it work or not work when tried in the past on relevant cases?
cause the endangered species prgb- Conditions: Why, or under what conditions, does it work or not work?
lem occurs in a context (e.g., the . Projections: would it work satisfactorily under these conditions?
structure of a recovery program or th
dynamics of interagency or interof- Repeat the procec'jure to refine and supplement considerations of goals, alterna-
fice relations), it is vital to always| !Ves: and evaluation so far.

focus on both the problem and its

context. This goal question is besperspectives in the species conservahis task focuses on scientific in-
answered for a given endangered sption effort have met or fallen short ofquiry, not only of endangered species
cies problem after considering thegoals in the actions they have takehiology, but also of human and orga-
problem's context or social proceséLasswell and McDougal 1992).nizational behavior and policy pref-
(Clark and Wallace 1998). Consid-The immediate aim is to suggest thatrences in the social process.

ering the social process means anauch can be accomplished in a prob-

lyzing a particular problem or situa-lem-solving strategy that gives fullMaking projections

tion using several indicators. Thesweight to asking and answering th&he fourth task involves making pro-
include: (1) the actual or desired parquestions, "Where are we? How fajections about what will likely hap-
ticipants involved, (2) their varioushave we come in achieving what wepen given past trends and conditions.
perspectives on the issue, (3) in whare aiming at? Where are the posln part, this task demands that we sus-
situations they interact or might in-tive and negative instances of succeg®nd our beliefs and conventional
teract, (4) what values (or assets @r failure?" (Lasswell 1971:48).views of what actions participants
resources) they use in their efforts tnswering these questions furthemight take in the future. Instead it asks
achieve their goals, (5) what actionslarifies the reasons that actions arthat we take a current situation and
or strategies they use to achieve thefiaken and that certain outcomes reproject it, free of the effects of possible
goals, (6) what outcomes they will oisult. However, it is important to dofuture actions, to its likely outcome.
might achieve, and (7) what the rea$o for each technical component aBor example, if current legislation se-
and potential effects of their actiongvell as each participant in the recovverely reduces an agency budget for
are (Clark and Wallace 1998 afteery effort. Itis also important to un-species recovery, the projected outcome
Lasswell 1971; Willard and Norchiderstand how the other facets of thes likely to be bleak. This example il-
1993). Once these factors have be@ocial process outlined above pertailustrates simply that by projecting cur-
considered, it becomes much easi¢d how well the overall program isrent circumstances into future out-

oo o

D

to determine the costs and benefits aheeting goals. comes, we gain better insight into how
desired goals while aiming to reduce those circumstances will affect the con-
uncertainty and the potential to introAnalyzing conditions servation problems &and. Such pro-

duce further problems into the decifor each of the trends identified aboyections also indicate where interven-
sion making process. Social procedbe species and its habitat and its htions or other alternatives are needed
mapping should continue over the lifanan context there is a set of condito address the problem and produce

of the recovery effort. tions influencing it. In order to un-acceptable future outcomes. In our
derstand trends in the species' nunibudget example, given that the spe-
Describing (historical) trends bers or habitat quality or whether pareies will decline without adequate

Describing trends means finding outicipants have met or fallen short ofunds, two alternatives include in-
how the species and its habitat argoals it is necessary to analyze thereasing the budget of the hamstrung
doing and also which participants anfiactors that account for those trendsigency or transferring authority for
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species recovery to an agency witRklorida manatee recovery progranit. FWS agreed, but got no farther
better funding. The other part ofunder the Endangered Species Actthan preparing an outline, which was
making projections is to try to fore-  The Florida manatee was listedsubsequently shelved when other is-
see the consequences of choosirag endangered under the Endangeredes that FWS considered more press-
certain alternatives. Species Act upon its passage in 1978)g took precedence. As a result,
and is also protected under the Mawhen another red tide-related die-off
Inventing, evaluating, and rine Mammal Protection Act of 1972.occurred in 1996, there was no con-
selecting alternatives The first recovery plan for the spetingency planand the response, in
This task calls for creating, review-cies was adopted in 1980 along witlberms of coordination and cooperation
ing, and choosing objectives and comprehensive work plan to cooramong key patrticipants, was chaotic.
strategies for achieving them. Irdinate interagency implementation of The 1996 die-off lasted approxi-
other words, what approaches do wihe recovery plan (U.S. Fish andnately two months, from early March
use to realize the goals we set for eWildlife Service 1980; Rose et al.into May, and resulted in the deaths
dangered species conservation981). The original plans did notof 149 manatees (Florida Marine Re-
What are the alternatives we will unspecify measures to be taken in prepaearch Institute 1996; Marine Mam-
dertake to change conditions so thatition for a die-off. Following the mal Commission 1998). Early in the
future trends will be favorable for the1982 die-off, calls were made for thadie-off, multiple manatee carcasses
species and the human system inJ.S. Fish and Wildlife Service (FWS)were being recovered every day, cre-
volved? On the basis of all that weand the Florida Department of Natuating an unprecedented workload for
have learned about a given problemal Resources (FDNR, now thean extraordinarily experienced team
in the four previous tasks, what deciFlorida Department of Environmen-of scientists schooled in manatee car-
sions should we make to reach oual Protection [FDEP]) to develop acass salvage, pathology and epidemi-
preferred goal? contingency plan to address preparalogy, contaminants, and other areas
In endangered species conservdions for and actions necessary to rexecessary to respond to a die-off. The
tion these five tasks must be carried ogipond to another die off. At the timeresponse illustrated both the excep-
to some extent over and over again ov&iWS and FDNR represented the leatibnal technical capabilities of partici-
the lifetime of the program. For ex-federal and state research and mapants in the manatee recovery pro-
ample, a detailed look at historicangement authorities in the manategram and the inability of those par-
trends might force some endangeregcovery program. ticipants to address a die-off of such
species program participants to return In 1988 FWS convened a newmagnitude unprepared. Problems that
to and reformulate their goals. At evFlorida manatee recovery team anthay have been minor during times of
ery point in carrying out the five prob-charged it with revising the recoveryow manatee mortality were substan-
lem orientation tasks, problem solverplan, which it did in 1989 (FWS tially magnified by the frenzied atmo-
may be required to return to earlied989). By 1988, no contingency plarsphere of the die-off response. Issues
tasks. The following case illustrates thbad been developed. As a result, tr@mncerning personality conflicts, the
importance of problem orientation inrecovery team considered developinghain of command, communication
endangered species decision makinga contingency plan for responding t@mong participants (particularly be-
future die-offs to be among the hightween agencies) and with the media,
Mass mortality, contingency est priorities in manatee recoverycoordination of response tasks, tak-
planning, and the Florida Subsequently, the revised recovering and handling of tissue samples,
manatee plan specified that FWS and FDNRand distribution of data, among oth-
Early in 1982, 39 Florida manateeshould complete the contingency plaers, became major stumbling blocks
(Trichechus manatus latirostjidied by January of 1990When that date to a smooth response.
due to what is believed to have beepassed, researchers involved in the Virtually all of the problems ex-
the effects of a toxin caused by a dit982 event reiterated the need for perienced by participants in the re-
noflagellate commonly associateaontingency plan (O'Shea et al. 1991kponse were attributable either di-
with red tide in Florida (O'Shea etal.  According to FWS staff, after therectly or indirectly to the lack of a
1991). Although it was not the firstrelease of the revised recovery plargontingency plan (Marine Mammal
time red tide was suspected as a cauBBNR staff were given initial respon-Commission 1997). This was noted
of manatee mortality (Layne 1965)sibility for drafting the contingency by many participants in the response,
it was the first such die-off to occurplan. Not having prepared anythingas well as independent reviewers
after the development of a formaby 1992, they asked FWS to prepar@Marine Mammal Commission 1996,
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1997; Work 1996). By April 1997, cally from these projections. In thisdeal in Florida). The recovery
FWS answered its critics by completease, the one obvious alternative tprogram's bureaucratic complexity
ing a contingency plan (FWS 1997)be pursued was to ensure that a conembined with the exacting demands
This plan, however, did not suffi-tingency plan was produced. Everyef mitigating manatee mortality and
ciently address FDEP's involvemenbne involved in the die-off responsénabitat loss leads to a "brush fire"
or the steps necessary to convene angtognized this, and many pressureaentality in which long-range planning
coordinate an interagency team t&WS to undertake the job in a timelyin the regulatory agencies takes a back
respond to future die-offs. As a refashion, which it did. FDEP, inde-seat to a crisis-a-day atmosphere.
sult, FDEP contracted to have its owpendent of FWS, then developed its Excessive workload is not an ex-
contingency plan developed by thewn plan to address deficiencies iwuse for the agencies' failure to de-
end of the year (Geraci andhe FWS plan. velop a contingency plan prior to the
Lounsbery 1997). Soon after, FDEP  Obviously, neither FWS nor 1996 die-off. Rather, itis an illustra-
suggested to FWS that it combine thEDEP completed a contingency plation of the difficulties encountered in
two plans, and FWS agreed to do sprior to the 1996 die-off. It took aproblem orientation. For any given
(FDEP 1997; FWS 1998). crisis, and its associated wake-up calhroblem, it is necessary to undertake
to provoke them into action. Afterthe five problem orientation tasks.
Problem orientation in the the 1982 manatee die-off, analysis dfVhen confronted with multiple prob-
Florida manatee case the trends and conditions surroundems every day in which trends, con-
Mass mortality of manatees is a criing the die-off and the response to iditions, goals, projections, and alter-
sis which triggers the need to mobiby recovery program participants andhatives must be weighed, it can be
lize and organize in a very short peebservers led to the formation of aifficult to keep up with the intellec-
riod of time (ranging from hours togoal. That goal was to develop a cortual and practical demands. It is in
days) numerous experts located itingency plan, and it was even forthese instances when practitioners
different cities, responsible for differ-malized in the Florida manatee recovmay become "solution oriented" and
ent tasks, and answerable to differery plan. The fact that it did not hapskip certain tasks, particularly mak-
ent mandates, superiors, and budgeaien until after a second, more seveliag projections and considering alter-
ary constraints. The initial and overdie-off occurred illustrates how dif- natives, to make decisions based on
riding goal of a manatee die-off redicult it can be to successfully performpersonal interest.
sponse is to efficiently and effectivelythe five tasks of problem orientation  In the case of the manatee die-
coordinate and carry out the responsgiven real contexts, even when adeff contingency plan, the decision
including determining the cause andressing a well-defined problem withnot to prepare such a plan even af-
doing whatever is possible to mitigatgotentially catastrophic results. ter it was mandated in the 1989 re-
it. In 1996 the discrepancy between As in many other endangerecovery plan was not malicious.
that goal and what actually occurredpecies programs, in the manatee r&ather, it was the result of a solution
created the problem — the responseovery program FWS and FDEP arerientation in which it was easier to
was poorly coordinated and, as a resonstantly challenged to assess trenfigpass the problem orientation tasks
sult, aspects of it were poorly carriednd conditions, set goals, make prahan to undertake them in a hypotheti-
out. Therefore, participants and objections, and evaluate alternatives toal situation (the possible occurrence
servers noted trends and conditionsddress numerous problems. Thef another manatee die-off). It can
a technically proficient but organiza-Florida manatee recovery program ibe very difficult to project potential
tionally poor response to the 199&omplex - there are more than 20 stansequences of a given decision.
die-off. In response to these trendand federal agencies and non-goveritowever, following the 1982 die-off,
and conditions, participants and obmental organizations given formaby considering the complexities of
servers projected possible scenariagsponsibility for implementing re- die-off response, the possibility of
based on whether the goal (an effieovery tasks in the most recent recoxcontending with a much larger die-
cient and effectively implementedery plan revision (FWS 1996). Ad-off in the future, and the many people
response) would be met in the futureitionally, manatees' principal threat@and actions that would need to be co-
That is, what would happen in thdnclude collisions with motor boatsordinated, the organizational short-
event of another die-off if there (1)(of which there are more than 750,008omings of the 1996 die-off could
still was no contingency plan, or (2)egistered in Florida) and loss or deghave been projected. Had FWS staff
was a comprehensive contingencyadation of their habitat due to coastahken a little time to conduct the prob-
planin place. Alternatives flow logi- development (of which there is a gredem orientation tasks, they might
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have recognized the benefits of de-iterature cited Layne, J.N. 1965. Observations of marine
veloping a contingency plan andscher, W. and R. Healy. 1990. Natural re- mammals in Florida waters. Bulletin of the
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Abstract

Biologists often take a technical biological view of species recovery, overlooking the necessity of
attending to the human factor. The Hawaiian monk $dah@ichus schauinslandind Yellowstone

grizzly bear Ursus arctos horribil)scases illustrate negative consequences to a recovery program
when social process is overlooked, under-attended 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, situations, values, strategies, outcomes, and effects) is described and a method
to realistically "map" the social process is introduced. Seven kinds of public participation in spe-
cies recovery are described. It is recommended that greater attention be given to social process
dimensions of species recovery at the same time that biological issues are addressed and the public
be involved actively in support of species conservation.

Introduction tween managers and biologist, betweast mapping, understanding, and par-
Most biologists have been trained tmon-governmental organizations anticipating in social process during the
understand the species loss problegovernment agencies, or between conecovery process. Ignoring the social
and the recovery solution primarily inservationists and the public. Social pradimensions of management can result
technical terms. The importance of theess mapping also describes the intdn overlooking allies and support for
human factor can be overlooked, igaction between people and the probleconservation, it can lead to intractable
nored, or viewed as a constraint to thieself, for example, the effect that renegative public perceptions, and it
central biological task of species recoveovery actions such as habitat protecan draw down trust in government
ery. From this standpoint human intion have on people's lives and valuesfficials and professional biologists.
teractions are often labeled as "politicsSThese two types of social interactiongn some cases, under-appreciating and
and dismissed as outside of recoveigre both the ultimate cause of the emot working with social process can
professionals' immediate concerns (sengered species crisis and the site lgfad to failure to conserve species!
Kellert 1985). We all know that its ultimate solution. Endangered spe-

people's interactions affect the enviroreies recovery professionals must undeHawaiian monk seals in Hawaii
ment; some interactions may lead tstand social process in species recoln 1994 National Marine Fisheries
protection of biodiversity and someery work and learn to participate in itService (NMFS) biologists attempted
may lead to species endangerment, daroductively if they want to be maxi-to solve a long-standing problem fac-
pending on the type and its outcomesnally effective. This article examinesng Hawaiian monk sealdpnachus
Understanding human social process imuman social process in general termschauinslandiin the northwest Ha-
practical terms is important becauseffers an approach to understanding iyaiian Islands. The seals, number-
endangered species will be saved onnd surveys the kinds of social particing fewer than 1,500 and listed as

if social process can be made to effe@ation possible in recovery. endangered under the federal Endan-
tively support that goal. Social process gered Species Act (ESA), suffered
"mapping" describes the interactiorEndangered species case  from an aberrant behavior displayed
among people in the context of a reexamples by selected mature males. This be-

covery challenge, for example, beTwo cases illustrate the importancéavior, called "mobbing," occurs

Reprinted from Endangered Species = UPDATE: 1998, 15(1):2-9.
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when a male monk seal attacks a fetpset local fishermen and particularhhorribilis) is a threatened species un-
male in an attempt to mate, injuringhe WPFMC, NMFS's strongest andler the ESA and afforded special pro-
or even killing her. In the summer ofmost influential constituent in Ha-tection. Grizzly bears, which hum-
1994 NMFS biologists moved 21waii. Fishermen perceived the moveber about 300 in the Yellowstone re-
male monk seals known to exhibitment of seals to be a threat to theiion, are large predators that can and
mobbing behavior from Laysan Is-operations in the main Hawaiian Isdo kill livestock. Because GTNP per-
land in the northwest Hawaiian Isdands. NMFS began to field com-mits livestock grazing, this brings
lands to areas throughout the maiplaints from fishermen that monkbears into direct conflict with rancher
Hawaiian Islands, where there wergeals were taking their catch. Somspecial interests in the Park. The
no known resident monk seals anfishermen even accused NMFS ofgencies try to accommodate both
thus where threats to females wouldovertly attempting to establish eears and cattle, but there are situa-
be minimized. NMFS's view of thepopulation of monk seals in the mairtions where bears are trapped and re-
relocation was specific: it was aHawaiian island in order to justify regu-ocated (or in this case killed) to pro-
monk seal protection measure, alatory limits on fishing in areas wheretect private cattle on public lands.
action that needed to be taken in othere had previously been no seals afgear #209 was previously implicated
der to safeguard the health and weltherefore no conflicts with fisheries.in killing cattle inside GTNP and out-
being of female seals crucial to thiNMFS underestimated the level of frusside the park on a nearby FS allot-
breeding success of the populatioriration and the strength of public reacment. When #209 moved back into
The relocation was technically suction. As a result, the agency had t& TNP near cattle grazing under a
cessful. The animals were moved anghdertake damage control, includingpecial grazing arrangement and into
the integrity of the original popula-pacifying angry fishermen and bring-a management zone which permitted
tions was safeguarded. ing in high level officials to address thekilling the bear, agency officials de-
NMFS perceived the relocationissues before the WPFMC. cided to act. The decision was influ-
as a management action that had For an agency in charge of overenced by the agencies' aggregate view
physical affects limited to the sealseeing the nation's fisheries, this epthat bears are recovered in the
themselves. When NMFS decided tsode was unfortunate. While it pro-Yellowstone region, or very nearly so,
relocate the seals, it had a small wirtected monk seals, it reflected a lowesnd that the loss of one or a few bears
dow of opportunity to implement thepriority for the agency's main con-would not jeopardize the population's
decision because of the limited availstituency, the fishing industry, thusstatus and might diffuse rancher op-
ability of ships and equipment neededreating conflict for the agency's lo{position to bears.
to capture, relocation, and release afal and regional leadership. Although Many people were upset that a
the seals. NMFS considered contactonflicts between marine mammalshreatened species was killed in a
ing the fishing industry, specifically and fisheries occur frequently in thenational park set aside to conserve
the Western Pacific Fishery Managemanagement of both, rarely are mawildlife to aid ranchers who were
ment Council (WPFMC), before cap+ine mammal interests put beforeyrazing cattle under a special permit,
turing and releasing the seals to exhose of fisheries when a managemettie legality of which was openly be-
plain the plan. However, doing saaction affects both, especially whering questioned at the time. One long-
would have created the need for pahe fishing interests are consideretime area resident organized a peti-
tentially lengthy discussions betweetefore the action is taken. tion — signed by over 800 people
the agencies concerning the possible within a few days — and gave it to
impacts on fishermen of the seal reGrizzly bears in the Yellowstone regiomfficials in GTNP, the FS, and the
location. Beginning such discussionn 1996, grizzly bear #209 was intenSecretary of Interior to protest the
so close to the time of the proposetionally trapped in Grand Teton Na-killing. Newspapers printed letters
seal relocation would likely havetional Park (GTNP), Wyoming, andcriticizing the killing and covered the
caused NMFS to miss its window oflater killed under the auspices of théssue prominently. Local, regional,
opportunity to move the sealhere- U.S. Fish and Wildlife Service and national conservation groups
fore, NMFS chose notto alert the counftUSFWS, chief administrator ofwere taken aback by the incident and
cil or local fishermen on the main Ha-ESA) in cooperation with the Na-made their disapproval widely
waiian Islands about its intentions.  tional Park Servicehe Forest Service known. Among the concerns ex-
Once the seals were moved(FS), and the Wyoming Game and Fishressed were questions about the
NMFS issued a press release explaibepartment (WGFD)(Cromley 2000).competence and trustworthiness of
ing what it had done and why. ThisThe grizzly bear {rsus arctos the agencies, government employees,
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and their bear management policy. ests of cattle ranchers. This episodgies? With what outcomes? And with
This episode added to the growereated a conflict that has yet to bavhat longer effects?
ing public distrust of officials and thesatisfactorily resolved in some  This model is well documented
sense that public lands and wildlifepeople’'s minds. These two cases the social sciences literature and
are being chronically mismanagedshow that social process is a key varhas been widely used internationally.
Other events in preceding years fuable in endangered species recoveny. is applicable to any context in
eled this public view (e.g., Primm which people interact (Lasswell and
1994), including a court ruling theA practical model of social process McDougal 1992). Indeed, it func-
year before that showed the USFWSocial process is the interaction ofions as more than a model. Its inte-
grizzly bear recovery plan was flawegeople as they influence the actiongjrated concepts constitute a "stable
and needed to be revamped. Thalans, or policies of other peopleframe of reference" that allows users,
judge declared that the USFWS andven if they are unaware of eactoth participants and analysts, to look
others "have acted in a manner thatther. It is the process by which wenot just at the particulars of recovery
is arbitrary and capricious and conereate and sustain the human commae#forts, but, more importantly, at the
trary to law by issuing a Recoverynity. In trying to understand socialfunctional relationships that propels
Plan that fails to establish objectiveprocess in general or in endangereitiem and all human activity. This
measurable criteria in a determinatiospecies cases, most people merelgodel and mapping method is not
. .. that the grizzly bear be removeimpose conventional classificationsimply a cookbook approach to add-
from the threatened species listsystems extrapolated from everydaing social science data to biological
(Thuermer 1995a:13A, 1995b). life. The terms used in these schemekata in analyzing endangered species
In response to the public outcryand the scope permitted by them angroblems or in finding solutions to
over the #209 incident, officials of-often wanting in analytic strength andhem. The power of this analytical,
fered more complete explanationsnsight. For example, how manyhighly flexible framework is its si-
Officials of the WGFD, which admin- times have you heard someone usaultaneous comprehensiveness and
istered the lethal injection, said it wagerms like "politics" or "personality” selectivity in mapping human dynam-
done because the bear "would ndb "explain" away troublesome sociaics and their implications. It offers
stop eating cows grazing in the Parkllynamics and outcomes? insights into social process simply not
(Thuermer 1996a:14A). Other offi- A much more useful model ofavailable from using conventional
cials defended their actions by saysocial process has been devised bas@dws and terms. By using this model
ing that #209 was a known cattleon functional anthropology and theand method, data, both hard and soft,
killer on an adjacent FS grazing leaspolicy sciences that enhance undethat might otherwise be overlooked
(where bears were nonetheless pratanding of complex policy problemsor misconstrued can be appreciated
tected) and that cattle grazing waéLasswell and Kaplan 1950). Theand incorporated more fully and ac-
legal in this national park. GTNPmodel focuses oparticipants with curately into a view of any endan-
Superintendent noted he allowegerspectivesnteracting in particular gered species conservation task.
grazing because ranching helps keegtuations. Drawing on whatever In all interactions, people tend to
open space which supports the toubase (power) valueshey have, they act in ways theperceivewill leave
ist-based economy of Jackson Holadoptstrategiesto pursue particular them better off than if they had com-
(Thuermer 1996b). These explanaralueoutcomes which haveeffects pleted them differently. Because of
tions did not satisfy protesters, bubn future interactions (Table 1).the subjective character of percep-
after some weeks the issue seemedThiese terms are described in detail itions, people perceive themselves,
die down in the press. However, itheoretical and applied works bytheir environments, other partici-
persists in many people's minds. Lasswell and Kaplan (1950) andpants, and, in this case, endangered
Like the monk seal case, this watasswell (1971) and discussed in thepecies recovery efforts differently.
another distressing episode for fedeontext of conservation biology byThe differences among people — in
eral (and state) agencies in charge @flark (1997a) and others. Anotherdentities, expectations, demands,
overseeing endangered species restoay to highlight these categories ivalues, strategies, and other variables
ration. While the agencies in theo ask seven questions: Who partic— may be vast and irreconcilable.
Yellowstone region generally protecpates in the recovery process? Withlo amount of "cold, hard fact," col-
grizzly bears and work for their re-what perspectives? In which situalected by "objective, neutral" scien-
covery, this incident reflected a lowetions? Using which power bases®ists and "equally accessible" to all
priority for bears than for the inter-Manipulating them in which strate-participants, and no amount of "edu-
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Table 1. Some questions to ask in order to map the social process of a specific
endangered species recovery problem (modified from Lasswell 1971; Willard
and Norchi 1993).

greatly improve the effective practice
of endangered species professionals.

. 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 participating?

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 participants 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 partici-
pants 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 relation-
ships.

Respect is to show and receive deference.

Rectitude is to have ethical standards.

Mmoo w»

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 practices put
into place? Are old practices maintained? What forces promote new
practices? What forces restrict new practices?

One of the central concepts in the
social process model is the interplay
of human values. People's values
underlie their perspectives on the
world. They are the medium of ex-
change in all human interactions.
Values constitute the goals that people
strive for, an education, skill in per-
forming their jobs, good health, good
government, healthy environments,
security, among many 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 necessaries
of life, although it may also be used
to "buy" power. People use the re-
spect of their peers or the power of
their status to build support for a
cause they believe is right. Or they
draw on the well-being they feel from
knowing that other life forms are se-
cure and healthy to build strong com-
munities or political alliances. Val-
ues are also manifest in the outcomes
of social interactions, not only in the
achievement of individual goals, but
also in changes in institutional prac-
tices. For instance, a new law rolling
back environmental protection may
advance the power or wealth of a spe-
cial interest group while diminishing
public health. Similarly, the decisions
to translocate monk seals or kill griz-
zly bears are value outcomes that re-
flect institutional 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 categories:
power, wealth, enlightenment, well-
being, affection, skill, respect, and

cation" and "exchange of ideas" casal method of accounting for thesgectitude (Lasswell and Kaplan
completely eradicate the inherent difmyriad differences, (2) a vehicle forl950). These are functional catego-
ferences among people. Howeveexplaining their dynamics, and (3)ies in that these terms can be used to
this fact does not disaffirm our com-insights for preventing or correctingdescribe how people's actions actu-
mon interests or obviate the need toveaknesses to clarify and securally function in society despite how
strive for common goals. The sociatommon interests This kind of so- they may be conventionally de-
process model provides (1) a practieial process knowledge and skill wouldscribed, understood, or promoted by
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participants or observers. For inselves about how we will deal withsocial setting. With a contextually-
stance, the Hawaiian monk seal anelach other, with other species, angklevant, functional map of social pro-
Yellowstone grizzly bear cases coulavith ecosystems in certain contextscess, people involved in recovery pro-
be analyzed functionally in terms ofin functional terms, all eight valuesgrams can more easily see how their
these values. All eight values werare always involved in the ESA andlecisions and actions would be per-
involved in the social transactions thaspecies conservation. For instancegived by other participants and they
took place. How were these valuesuch a statement of national intent azould better understand others' actions.
"traded," and how did they influencepolicy is based on power and requires To illustrate the value of social
each other in the social transactiona commitment of collective nationalprocess analysis, in the monk seal and
that took place? Who was indulgedvealth to implement it. Enlighten-grizzly bear cases ask yourself who
and who was deprived in value termsfhent and skill are also required tare the participants, what is their per-
In other words, how were valuedmplementit. Achieving the nationalspective in terms of identities, expec-
shaped and shared through these tvgoal of biodiversity conservation pro-ations, and demands. Also discern
recovery efforts? It is beyond theduces outcomes involving respectvhat the situation is in terms of ge-
space here to answer these questiorfboth self-respect and the regard adgraphy/ecology, time, institutions,
But, both cases involved all eight valthe international community), affec-and whether a crises exists or not.
ues interacting in a complex mannetion, and well-being. The ESAis alsd-urther determine what base values
Clearly power figured into both casesa statement of our rectitude standardare involved, what strategies are be-
as did respect, wealth, and rectitudét is clear that restoration efforts afing used, whether they are coercive
A value analysis of these two casefect people's lives in many ways. Iner persuasive. Finally assay what
based on empirical study can providdeed, all eight values are always aiutcomes are sought and what out-
insight and improved understandingplay at some level in all human intercomes actually resulted in terms of
of the actual social dynamics at playactions. Understanding which valuesalues and institutional practices and
An ongoing mapping of the socialare predominantly at play and howvhat their effects are. To answer
process of any recovery program catiney are exchangefdinctionally— these questions in realistic detail you
reveal trends and why trends are taKkiguring out who is indulged and whoneed to do research on the endangered
ing place that may not be evident othis deprived in specific recovery casespecies recovery effort in question.
erwise. Inturn, future developments— is the key to understanding sociaRemember the purpose of social pro-
might be anticipated and any foresegrocess practically. The social proeess mapping is to understand a given
able problems averted. This knowleess method, as an analytic and corgase so that practical improvements
edge about value trends, conditiongarative approach, produces insighhight be made.

and projections can be used to mamand reveals ways to learn, intervene, Both the monk seal and grizzly
age social process and all the valueand improve recovery efforts far bebear cases are complex and it is im-
especially power, respect, wealthyond conventional, ordinary, and parpossible to fully illustrate how the

skill, rectitude. In these two casesticularized understanding. social process model can be used to
this kind of knowledge was poten- practically map these cases for im-
tially available to mangers and couldMapping social process proved management in this paper.

have been skillfully used to advancérofessionals confronted with com-But, in part, for the monk seal case,
social process in favor of endangereplex policy-relevant problems, suchfor example, moving seals was per-
species recovery. as biologists working on endangeredeived by agency officials as the re-
In endangered species recovergpecies recovery, need a practicaponsible and ethical thing (rectitude
the American public has declared viguide to map and understand the s@alue) to do to aid species recovery
the ESA that it is the goal of thecial process dimensions of their worlbased on their knowledge (enlighten-
United States to "provide a meang¢Table 1). The model described herment value) of the situation. They
whereby the ecosystems upon whicand the categories and questions imad the power, wealth, and skill val-
endangered species and threaten@dble 1 can guide professionals imes to make and carry out decisions.
species depend may be conserveluyilding a map to orient to any sociaBut to the fishing industry, the situa-
and to provide a program for the coneontext. Because every detail of &ion and other aspects of social pro-
servation of such endangered specigsoblematic situation is affected bycess looked quite different. These
and threatened species" (USFW#8teraction with the entire context,people perceived that they would be
1988:1). This means that we have sproblem solvers must use a methodeprived of wealth (wealth value) by
national rules or guidelines for ourthat places the problem within thehaving seals moved into new areas.
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They may also have feared a loss @nd results evaluated). Remembaarior to exploration of solutions.
power, respect, and well-being valthat the social process model anBublic participation must also be
ues. The remaining values were funanapping procedure is not a simplelone in a deliberative and democratic
tionally involved as well. The issuecookbook method (Clark 1977b).way (Dryzek 1990). Local involve-
is whether the agencies' knowledg®lapping and understanding sociainent for its own sake will not lead to
was adequately contextual and theprocess in practical terms requirespecies recovery or improved social
use of power, skill, and wealth werestudy, skill, and judgment. Nevertheprocess: what is needed is respon-
appropriate in this context. Movingless, it is vital for professionals to in-sible, constructively critical, political
seals was a functional value claskegrate social process knowledge intparticipation (Forester 1980). Re-
wherein participants were differenjproblem solving for endangered spemember also that regional or national
tially indulged or deprived of values.cies recovery. The framework deinvolvement is also vital and may
Being fully cognizant of the directvised by Lasswell (1971) is a meansven be more important in some
values clash in moving the seals ato meet this challenge integrativecases than local involvement.

gues for having positive social relachallenge. Like any method, thisone Pimbert and Pretty (1995) have
tionships firmly in place in advancecan be learned through study and ajdentified a continuum of participa-
so that when rapid decisions and aglication, and skill in its use can de+tion types in conservation, ranging
tions are necessary public or specialelop through practice over time. from passive to active (Table 2). Itis

interest backlash can be avoided or believed that lasting conservation
minimized. Thinking and acting con-Effective public participation in measures will result from the more
textually in terms of social procesgecovery efforts active "functional," "interactive," and

permits professionals to better appreRecovery personnel can interact withself-mobilized" participation modes.
ciate and manage recovery efforts. each other, the public, or in socialt only makes sense in a democracy
Again, in the grizzly bear inci- process in a variety of ways. Theyhat long-term success will come
dent, killing #209 was consistent withcan make decisions and take actionghen people's ideas and knowledge
agency officials' values of rectitudepased on acontextual professionalre valued and power is given to them
respect, well-being, affection, powerassessments — thus largely ignorintp make key decisions in close coop-
wealth, enlightenment, and skill. Butthe public and social process. Orthegration with experts and govern-
many outsiders perceived that offican involve the public directly andments. In fact, without the real com-
cials were misusing their powermeaningfully in problem solving. mitment of local people, conservation
knowledge, skill, and public funds,The two cases above detail how this probably impossible.
and they felt that the community'spublic was involved or not in recov-  There are existing theories on
rectitude standards were violated iery and what the consequences wersow social process should be carried
failing to protect the bear. Cromley  Organizing effective public in- out in a democracy and these are di-
(2000) analyzed this case in detaiWolvement is not always easy, andectly relevant to setting up and run-
relying in large part on the social proendangered species recovery has hathg recovery and other conservation
cess model introduced in this papea mixed history of public participa- programs. Dryzek (1990) notes, for
She focused on how differing expection. Participation has too often beemxample, that "discursive democracy"
tations of participants making up theconstrued simply as "getting morecan overcome many of the common
social process came into direct coreitizen input." But there is growingweakness in public policy and deci-
flict. Numerous practical manage+ecognition that conserving wildlife sion making. And Barber (1984) de-
ment recommendations were made @nd restoring species require locacribes a "strong democracy" domi-
a result of her analysis to avoid thisnvolvement in more substantivenated by "communicative rationality"
kind of problem in the future and toways. Contemporary recovery ef{the reflective understanding of com-
better manage the social process dierts are beginning to see more dipetent participants), which he feels
mension of grizzly bear recovery. verse people as important problens urgently needed today. Both
Because social process is nadolvers and nature conserver®ryzek and Barber's ideas can lead
static, it must be continuously(Pimbert and Pretty 1995). Regardto coordination of community actions
mapped over the life of any consertess of how the public is viewed, lo-through discussion (see Habermas
vation "decision process" (see Clarkal involvement can be very helpful 1984). In short, the quality of public
and Brunner 1996) and as the natu® social process must be part of ar social participation is what counts.
of the problem changes over time (i.ecomprehensive and rigorous underAccording to Dryzek (1990:23)
as problems are defined, acted upostanding of the conservation problenicommunicatively rational policy
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Table 2. The seven types of public participation possible in endangered spe-
cies recovery (modified from Pimbert and Pretty 1995).

Participation Type

Descriptions

1. Passive participation

2. Participation in
information giving

3. Participation by consultation

4. Participation for material
incentives

5. Functional participation

6. Interactive participation

7. Self-mobilization

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

People answer questions put them
by experts in questionnaires or
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 govern-
ment. This may or may not
challenge existing experts and
government.

Conclusions

As the two examples illustrate, recov-
ering species involves human social
process. Effective problem solving
in conservation must account for the
social dimension. This can best be
done by employing a practical model
to help you map the social process of
the case you are interested in. The
social process categories — patrtici-
pants, perspectives, situation, base
values, strategies, outcomes, and ef-
fects — can guide conservationists in
systematically examining whatever
situation they are concerned about. A
challenging 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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Abstract

Conserving endangered species is a technical task, but it is also highly value laden. Yet the value
dimension of conservation is often overlooked or ignored by most participants. Values — the things
and events in life that people desire, aim at, wish for, or demand — figure into all aspects of conser-
vation, including the science component; in fact, values are the basic medium of exchange in all
human interactions. Values may be functionally categorized as power, wealth, skill, enlightenment,
affection, well-being, respect, and rectitude, all of which are needed for people to live with dignity in

a healthy environment. A 2000 paper by Scott Johnson describing the HawaiiarConoms(
hawaiiensiscase is used as an example of the importance of values to endangered species recovery
efforts. Participants in this recovery effort at first were unable to appreciate and manage the value-
based dynamics to promote conservation, but later were able to make some improvements. Attend-
ing to value dynamics in a conscious, systematic way can enhance species conservation in all cases.

Introduction tions and their people deal with otherabstract, some more conventional,
As professionals dedicated to protectind, as a result, how successful recogome short, some long. But as Bell's
ing and restoring biological diversity,ery programs are. This is well docu{1997:179) survey of the literature
we focus our attention on the popumented in the literature (e.g., Miller eshows, there are "some core human
lations and habitats of imperiled speal. 1996, Flores and Clark 2001).  values about which there is wide
cies. Our ethical standards tell us that Disciplinary biases and organizaagreement both over geographic
this work is important, and our viewstional cultures are just two of thespace and time — from well before
are justified by society through themany expressions of human valuethe birth of Christ up to the present.”
Endangered Species Act and othehat are present not only in recovery We believe that it would be ben-
mandates. We have been trained programs but in every facet of life.eficial to those who work in endan-
the technical knowledge (e.g., ecolPeople pursue values constantly. Vagjered species recovery programs to
ogy) and skills (e.g., field measureues are the things and events in lifbecome more aware of the value dy-
ments) necessary to restore speciesthiat people desire, aim at, wish fomamics at play in their work and to
prevent their endangerment. Focusr demand (Lasswell 1971). Accorddevelop a broader and more theo-
ing strictly on the biological tasks,ing to Taylor and Douglasretical conception of values. This
however, may mean the neglect of th1.999:315), "values are cognitive repwould help professionals to see
"human dimensions" of conservationtesentations of human needs." Theyimilarities inthe problems that
which are often dismissed asindicate preferences people share fgrlague different cases and to adapt
"biopolitics” and avoided or left to certain types of outcomes in theithe solutions, lessons, knowledge,
others to deal with. In addition, mostives and for certain types of conductand skills from successful cases to
conservation professionals work fo(Ball-Rokeach and Loges 1992:222)others. To that end, we examine
organizations — state or federal agenn all our interactions, at all levels ofvalue interactions in endangered spe-
cies, advocacy groups, universities, ®ociety, we exchange or transfer vakies restoration, drawing initially on
businesses — that exhibit particulaues of one kind or another. The vast paper by Johnson (2000) that de-
mandates, cultures, and ways of opiterature on values contains numerscribes the Hawaiian crowCorvus
erating that affect how the organizaeus lists of what people value, sombaawaiiensi} conservation case.
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An account of Hawaiian crow For conservation advocacy organizathe program who did. This individual
conservation tions, which also commonly play theconvened all parties. "The sessions
Scott Johnson's article, "Building ave-need-to-educate-the-public gameayere simply aimed at each
species recovery program on trustKnowledge refers to population vi-individual's personal development
which appeared i€onservation Bi- ability, factors responsible for habi-and experiences and what each brought
ology in Practicdan 2000, offered his tat loss, and effectiveness of goverrto the group” (p. 36). As a result, the
perspective as a professional biolament in solving conservation prob-group found many shared experiences,
gist and U.S. Fish and Wildlife Serdems. Although we do not know whatwhich led to a greater "sense of com-
vice (USFWS) employee on the Haknowledge Johnson and his colmunity” (p. 37). Good will was built
waiian crow (‘alala) case. He releagues imparted about the crow situvhere it had been absent.
counted that the USFWS had origiation or how the educational program
nally been denied access to the crowas carried out, the people who opunderstanding human values
population, which was largely on pri-posed the government program, ac®ne of the most universal systems of
vate land, and that the agency wasording to his own account, did not takealue analysis is Harold D. Lasswell's
sued by environmental groups fokindly to this approach or its underly-(1971) "functional value categories,"
failing to recover the species. Heng assumption. The knowledge-shamhich stem from his belief that hu-
described the persistent interpersonaig strategy did not improve the work-man dignity is the overriding goal of
tension, the preconceived negativng relations or the status of the crowall people (Lasswell and McDougal
views that each group seemed to hold But then, as Johnson put it, "Af-1992). In short, everyone wants to
about the others, the name calling (heer a couple years of pounding oulive with dignity, which means hav-
was labeled a "bureaucratic bioloheads against the wall, the group fiing adequate amounts of eight catego-
gist"), and the suspicion that kept th@ally concluded that our basic flawries of values — power, enlighten-
various groups apart. The progranvas . . . a lack of trust” (p. 36). Thament, wealth, well-being, skill, affec-
was not cooperative and lacked trustJSFWS team saw that "mutual trustion, respect, and rectitude (Table 1)
Believing that the problem wasmust be developed by specific actions— and being able to shape (give) and
that the public lacked "information,"that have nothing to do with actuakhare (receive and use) all eight to the
he and his colleagues' initial responseork being conducted” (p. 36). Theyullest extent possible. This list is
to this messy situation was to try t@woncluded that trust would comegeneral enough to encompass most
solve the problems by providing asbout by interaction outside the 'alalather "lists" of values, including those
much information as possible. Theyrena — through social interactiorspelled out in the Declaration of In-
expected that sharing informatiomot focused on crows. At the sameéependence, the Constitution of the
with ranchers and The Peregrinéime, Johnson admitted, recognitiotJnited States, other national consti-
Fund, both central players, wouldhat they would now have to focudutions, the Universal Declaration of
make the program run smoothly. Thisn "relationship-building" produced Human Rights of the United Nations,
is a common assumption among bivolled . . . eyes" and cringes fromand similar conventions (see
ologists, managers, and other technieam members. Realizing that theiicDougal et al. 1980; Clark 2002).
cally oriented professionals. Theimwere in a dysfunctional social rela-  In advancing his comprehensive,
education, training, and often theitionship and that facilitated meetingsif not exhaustive, list of values,
entire professional lives have inculconflict resolution, surveys, emailslLasswell recognized that the eight
cated the belief that scientific truth isand faxes would not fix the situationvalue categories are both diverse yet
the touchstone against which al(as is often thought), Johnson and hisulturally specific. For example,
things are measured. So they are coteam decided to change patterns sharing and shaping information, i.e.,
vinced that if the participants in a reinteraction with the ranchers andenlightenment, means something en-
covery program all shared the samether participants. They focused otirely different for a scholar in En-
knowledge, they would all come to"specific actions that fundamentallygland than it does for an orphaned
the same understanding of the prolehanged our behavior toward eachhild living in poverty in India. We
lem, its solution, and the means obther before we even sat at the meetay not think that the child epito-
achieving the solution. For agencyng table or called each other on thenizes "enlightenment," but he is
managers this knowledge ofterphone” (p. 36). They acknowledgesavvy in his own way and knows
means the population dynamics, habthat they did not have the knowledgabout those things that are worth
tat relations, and management steps skills to bring about such changes¢nowing in his life. In both cases,
necessary to meet legal mandateso they consulted someone outsidenlightenment is essential to their
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Table 1. List of values or "bases of power" for participants to use to influence endangered species conservation out-
comes. Participants in endangered species should ask the questions listed below. The end of a species conservation
process leaves some participants better or worse off in terms of these values (ask: Who gains and who loses from a
given conservation program in terms of the eight values?)(see Lasswell 1971; Clark 2002). These values are not ranked
or ordered by importance. Seeing and understanding that endangered species conservation is at heart a task of bring-
ing people's value dynamics into harmony with one another and with the Endangered Species Act is tantamount to
overcoming a major part of the conservation challenge.

Power means to give and receive support in making decisions in specific contexts. For example, power is needed to
access goods and services (e.g., enlightenment, well-being, wealth).

Ask: How is power given and received in interpersonal and decision process and what are the outcomes?

Enlightenment means to give and receive information. Enlightenment is the finding and spreading of knowledge. For
example, researchers, teachers, and professors are specialists in enlightenment.

Ask: How is information given and received? What are the outcomes?

Wealth means to give or receive opportunity to control resources, such as money, natural resources, and other people.
For example, financiers, business leaders, and economists manage wealth.

Ask: How is wealth affected (given and received) by the process? What are the outcomes?

Well-being means to give or receive opportunity for personal safety, health, and comfort. Well-being is a value that
expresses a sense of bodily and mental integrity and vitality. For example, doctors, nurses, and social workers provide
well-being to people.

Ask: How is well-being, both physical and mental, affected by the decision process?

Skill means to give or receive opportunity to develop inherent talent into operations of all kinds, including professional,
vocational, and artistic skills. Skill is the acquisition and use of mental and physical abilities. For example, scientific

and analytic associations, labor unions, and artistic cooperatives promote skills.

Ask: What kind of skills are used (or not) in problem orientation and in decision process, how, and with what outcomes?
Affection means to give and receive friendship, loyalty, love, and intimacy in interpersonal situations. Affection includes
friendship and community relations. Rectitude is the value of morality. For example, professional, friendship, family,

and community circles are representative.

Ask: How are professional, friendship, and loyalty values used in decision process and with what outcomes?

Respect means to give and receive recognition in a profession or community. Respect refers to what is often called
"place in society"—it is a pattern of deference. Less experienced people defer to more experienced people in most
professional situations, for example. For example, the Nobel Prize committee and many other types of awards are
available to recognize accomplished people, friends, and colleagues.

Ask: How is respect or deference used (or not) in decision process and what are the outcomes?

Rectitude means to give and receive appraisal about responsible or ethical conduct. For example, ethical and
religious systems exist in all communities and may be taught in homes, classrooms, and churches.

Ask: What are the ethics at play in interpersonal relations and embodied in decision process outcomes?

welfare. Inour culture, shaking hands all the other value categories: each exvhere people interact (Table 1). For
nodding recognition, and tipping one'ssts in every kind and level of interac-example, we can accept that people
hat are all ways to express respect tion, though its content and form varyin every society (and in every recov-
deference. Although the same gesturé®m one context to another. ery program) want power, which is
are not universal, other societies have Thus, the eight values afenc- necessary to participate in decision
their own ways to convey respect irtional categories that can be used tmaking (Lasswell 1948). This does
specific contexts. The same is true fatescribe and understand any situatiomt mean that every person wants
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power with equal intensity, or that theled because of the unintended cor'systematic inquiry" is an example of
guest for power is innate or acquiredsequences of people's value-basdubw highly they rank enlightenment.)
but, clearly, people's striving foractivities and complex value dynam-This task requires skill in interdisci-
power and use of power are elementss. As we seek to satisfy our indiplinary, "procedural rationality" for
that should be assessed in any socitual needs — to establish familiesanalyzing problems and evaluating
process.The value demands vary frombuild communities, participate inpotential solutions (Clark et al. 2001).
person to person, group to group, angbvernance, work for money and ac-
from time to time in the history of anycess to material goods, express odhe crow story in terms of values
one person, group, or culture. beliefs, exercise our skills and knowHt will be instructive to reexamine the
Values are central to endangereddge, and so on — we create instittexperience of Johnson and his team
species conservation as they are iions and carry out operations thain terms of a systematic understand-
every other kind of human activity,affect the environment and other planhg of values. After two years, they
whether the people involved underand animal species. In some situaealized that the key to success was
stand this fact or not. When profestions these effects (some of which araot dispensing more scientific and
sionals from the USFWS meet andleliberate whereas others are unmnanagement information, but devel-
talk with ranchers or environmental-planned or involuntary) are minimal,oping "trust" among the people in-
ists, for instance, they are participatbut in others they are more damagrolved. This was an acknowledg-
ing in a process of shaping and shaing. It is people (in ever increasingnent that, even though he and his
ing values. As staff members of aleadumbers) seeking values that causmlleagues had put the highest value
agency in carrying out federal ESAspecies endangerment. Species coorn enlightenment, it was not what was
policy, they expect to wield a certainservation, then, is a job for those whaeeded in that situation and it did not
amount of power, and they expect téully understand not only the biologi-solve the problem. Johnson failed to
be paid adequately for the work thegal dimension, but also the value diappreciate that while he was focus-
do (wealth). Through their work theymension. Although value-based pradng his efforts on educating others, he
exhibit their knowledge (enlighten-tices are largely responsible for spewas simultaneously and perhaps un-
ment) and skill, and they hope thusies losses, they are also the meansnsciously shaping and sharing
to earn the respect of the people thdagp turn this pressing problem aroundother values in his exchanges with
do business with and maintain  As Dery (1984) notes, howeverranchers, environmentalists, and oth-
friendly relations with their cowork- people's behavior cannot be changests in ways that were counterproduc-
ers (affection). They believe that thenerely by bringing "new informa- tive to his own goalsHis way of con-
work they are doing is right and justion” to their attention. This runsfronting the problem (combined, of
tified (rectitude). They trust that theircounter to the tendency among endaxeurse, with the ways in which other
well-being will not be threatened ingered species professionals to assurpeople confronted the problem) pro-
any way as they carry out their dua technical, biological standpoint induced a poorly performing program.
ties. Similarly, the values sought bywhich collecting scientific informa- In fact, it is likely that the educa-
the ranchers with whom the USFWSion about the species and its habitdton strategy inhibited participants
deals could be described to explaiis the most important (and sometimefom sharing power, respect, and rec-
their behavior in their specific cir-the only) job they need to performtitude. The relationships among par-
cumstances, or those of the envirom policy-orientedorofessional, on the ticipants were based on power with-
mentalists or any other group with amther hand, fully appreciates the valueut communication or cooperation.
interest or stake in the issue. Somdimension of conservation and workg he landowners exerted power over
recovery programs show a deeplyor better value outcomes, that isthe government agency staff, to the
rooted pattern of those in a superidiwin-win" solutions accomplished detriment of the latter's desires (to
value position — for example, thosaghrough a process that offers dignityneet their needs for rectitude) for
with more power, more money, orto everyone involved (Clark andcrow conservation. What the land-
more knowledge — treating otheMWallace 1999). The policy-orientedowners sought was respect, recogni-
participants in politicized and disre-approach permits professionals ndion of their own rectitude standards,
spectful ways that do not offer thenonly to understand the conservatioand formally shared power. The
dignity. Needless to say, those wheask primarily in terms of value in-USFWS thrusting information on
are the objects of this kind of behavteractions, but also to carry out systhem did not satisfy their value de-
ior stop cooperating. tematic inquiry into those dynamicsmands, and so the program was un-
Typically, species become imper{The value that scientists place omble to advance. When a program is
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thus "politicized," it is transformed
into a power relationship, often at the
expense of other values that must be
recognized and satisfied in order for
the program to succeed. Thus, a well
meaning USFWS crow conservation
effort was likely undercut inadvert-
ently by the very people who wanted
its success.

Johnson deserves recognition for
his willingness and ability to "re-
think" the problem and change direc-
tion. Too many recovery programs
never get to this point and persist in
tinkering with technical/biological
details, giving lip service to "human
dimensions," or giving in to power-
ful anti-ESA forces. Few are able to
conduct the genuine self-analysis that
would lead them to reconceptualize
the problems and the solutions.

It became clear to the crow re-
covery team that other values were
at play. Johnson referred to several
value categories in his article, al-
though he did not use the terms we've
introduced here. "We were wrong," Hawaiian crow by David Ledig, USFWS.
he finally concluded, a statement
about rectitude. He wrote about thepecies recovery effort can lead teannot be built easily among new
need for more useful skills to save thenistrust, misguided professionalismpeople at each meeting; it takes time
crow. His team was denied access,and a weak or failed program. Theo establish dependable patterns of
sign of landowners' power over croncrow case is not unique, howevemutually respectful, honest interac-
biologists. He invoked the wotdist Many other case studies of endartions. Johnson (p. 37) notes that "the
as the key to his new solution; trustiered species conservation show littlkey lesson is that partnerships and
develops in the giving of respect andppreciation of the value dynamicsnutual trust cannot be taken for
in the sharing of all the other valuesinvolved (e.g., Clark et al. 1994;granted; nor can they be expected to
He remarked on the ranching familyReading and Miller 2000; Wallacecontinue as members come and go."
and loyalty — the value of affection2000; Wallace in press) Hopefully, recent events in this case
as shown in family, friendship, and  As of 2000, interactions in thehave brought about improved coop-
community. His discussion of howcrow case had not always beepgration and prospects for eventual
all the participants used financial resmooth nor had the 'alala fared wellgrow recovery.
sources and sought to make a livingccording to Johnson. The wild
was a reference to the wealth capopulation now consists of only a fenConclusion
egory. Although the value dynamicsndividuals. Captive breeding andAlthough endangered species conser-
in the crow case were real and vergeintroduction plans are in place. Ayation is clearly about restoring im-
much affected how the program unnew members joined the new interperiled species and their habitats, it
folded, they were not visible to mostctive group, they have not fully undis also overwhelmingly about the
participants. So the people involvedierstood the need to give and receiwalue "transactions" among people
were unable to understand and mawalues in a productive way. Somevho have an interest or a stake in the
age the problems they faced in a wageople tried to re-politicize interac-issue. Recognizing this fact is a ma-
that promoted conservation. Ignortions, and changes in agency persojor step toward meeting the conser-
ing the full range of values in anynel have both helped and hurt. Trustation challenge. Lasswell's concept
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Abstract

The work and role of professionals who carry out endangered species conservation is changing, as
society itself changes. Knowing about the range of standpoints a professional can assume in con-
servation is one way to enhance effectiveness. Professionals may assume a variety of standpoints
depending on how he or she sees the recovery process and their own role in it. Recovery may be
viewed as a biological-technical task or a multifaceted task with both biological-technical and
social dimensions. An endangered species case illustrates how one professional changed her stand-
point from a "conventional" one to "policy-oriented" professionalism." These two forms of profes-
sionalism are compared.

Introduction mance. Being explicitly aware of the ences in standpoint amongst partici-
Most endangered species conservatandpoint a professional assumes jmants about what happened in the pro-
tion work is carried out by profes-endangered species work or in othegram, why it happened, its signifi-

sional biologists and managers. Prazonservation efforts is one way to imcance, and what should happen in the
fessionals labor to meet goals as laigrove performance, and it can signififuture. Knowing about one's own

out in the Endangered Species Adatantly aid in getting the species recovbehavior and role in endangered spe-
and in other public policies. For ourered. In this paper we (1) examine theies recovery requires knowing about
purposes, a professional is a persarotion of standpoint clarification for athe biological challenge (e.g., the spe-
with specialized education who parprofessional, (2) look at two ways tccies requirements), the organizational
ticipates in a community with stan-conceptualize the recovery process amhvironment (e.g., what the boss
dards of practice and shows a conexamine models of professionalism, (3vants and will permit), and it also

mitment to public service (Clarkgive an example of these issues, arméquires knowing about oneself. All

1997a). Both the work of a profes{4) offer recommendations for improv-too often, professionals assume, per-
sional and his or her role in societyng professional standpoint clarificatiorhaps unconsciously, that they know

have changed dramatically in recerdnd performance. what they are doing and why, and that
years and both are expected to change other people will see and appreciate
even more in the foreseeable futuréStandpoint clarification and the their good works. Clarifying one's

Today's work settings are as diversprofessional standpoint relative to both the endan-

as the species and habitat conservRegardless of the professional workgered species recovery challenge and
tion challenges a professional face$o be done in endangered species coother participants is important to
The days when professional bioloservation or any other conservatiomchieving conservation goals, just as
gists could go to the field and workeffort, managing oneself construcknowing the population status of a
in solitude at their own pace are longively is important. Two dramatically threatened species is an important vari-
gone. Among recent changes ardifferent professional standpoints arable. Being clear about one's stand-
partnerships of various kinds whichwell illustrated in companion articlespoint can aid successful teamwork and
both aid the work of professionals anan the controversy over elk managesuccessful conservation. Being unclear
make it more difficult. As a result,ment in Yellowstone National Parkcan lead to conflict and disaster.
professionals should always be on thgsee Bugle 1998). Many endangered Professionals must clarify their
lookout to improve their perfor- species cases show similar differstandpoints so they can most effec-
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tively participate in recovery efforts.are many different ways to undera problem oriented, contextual out-
Professionals can be either particistand the endangered species recaeok, and diverse methods, including
pants or observers of the recovergry process. Depending on how th&aditional biological scientific ap-
process, depending on their level gbrocess is appreciated determingwoaches as well as diverse social sci-
involvement and how they perceivavhat a professional might do as weléence methods and qualitative and in-
themselves in the process. Profess how other people involved mayegrative methods. This view is
sionals can be more or less aware oéspond. Clark (1996) describes twpartly described by Schén and called
both themselves and others, depengiews that professionals may take ofreflective practice" and more fully
ing on how self-reflective and obserthe recovery process. described by Lasswell (1971), Clark
vant they are (Schon 1983). To be as The first view sees the recovenet al. (1992), and Clark (1992) and
effective as possible in endangereprocess largely as a technical task réabeled "policy-oriented" profession-
species recovery, professionals musiuiring that a professional be given alism. This conceptualization re-
be clear in their standpoint — howrelatively free hand to formulate thequires a broader, genuinely interdis-
they fit into the process — and seekhallenge and address it. The profesiplinary approactand professional
to avoid biases to the degree possiblsional is guided by the scientificskills that the technical rationalist does
This is possible only by being selfmethod and adheres to the view of tecimot know about or use. In this view,
aware and using that knowledge ofical rationality (Schén 1983). Thethe major constraint is perceived to be
self in professional judgment and inimajor constraint is perceived as the ladick of effective social processes that
terpersonal relations. Most individu-of scientific information about the spe-would integrate values and knowledge
als have at one time or another anaies and its habitat, lack of funding, andbr successful conservation. Examples
lyzed their actions and role in inter{olitical obstacles (e.g., public opinionof this view are less evident in the lit-
personal relationships, whether witlpoliticians, developers), all outside therature (e.g., Kellert 1985; Clark 1989;
a spouse, partner, parent, sibling, grogram. Examples of this standpoin#iller et al. 1996). From this view, the
friend. We do this in order to knowabound and it is perhaps the dominamtay to achieve recovery is to address,
where we stand with someone corview in endangered species recoversimultaneously and explicitly, socio-
cerning expectations, demands, truste.g., Butler and Merton 1992;economic, organizational, and political
and many other aspects of relationMcFarlane 1992). In accordance wittas well as biological dimensions of re-
ships. This self-analysis is at the heathis view, species recovery is achievedovery. This is both a methodological
of clarifying one's standpoint, and thédoy carrying out appropriate studies, fill-challenge and a challenge to the ability
process is no different in a profesing in the missing biological knowl- of professionals to integrate often dis-
sional setting than in a personal releedge, ascertaining its management inparate fields of knowledge. This ap-
tionship. All people have biases as glications, implementing the choserproach explicitly requires that profes-
result of experience, personality, inmanagement actions, and otherwissionals develop awareness of their roles
terest, education, among other thingsnaximizing money flows into the pro-in the social process of endangered spe-
Learning about one's own standpoirgram and minimizing external politi- cies recovery. This "practice-based"
and the perspectives of others is natal interference. Professionals whapproach encourages people to observe
easy, but it is essential to effectivesubscribe to this view tend to see themwhat actually works, both technically
professional practice. Over time aselves as scientists carrying out "goodnd socially, and apply experience and
professionals gain experience thegcience." They believe they are agentsessons successfully.

improve understanding of self andf objective, value-neutral science,and We believe the second view is the
others. For professionals to reachre often relatively unaware or inattenmore practical of the two. Profession-
their potential for effectiveness in eitive of the social matrix within which als, other participants, and observers
ther technical work or in leadershipthey work. Despite their skills in sci-may use one or the other without being
they must be able to look at and urentific methods, these professionals afally aware of the assumptions and ap-
derstand themselves and others itittle skilled in social processes, deciproaches that they bring to the recov-
volved in or interested in the speciesion process analysis, or team particery process. In turn, these lead to dif-

and its conservation. pation. This view is called a "scienceferences in expectations, demands, and
based" approach to species recoveryactions, which may lead to miscommu-
Two views of the recovery process The second view sees recoverpication, conflict, and possibly failure

One aspect of professional standpoirts a multifaceted task with both bioif these viewpoints are not clarified and
is viewing or conceptualizing justlogical-technical and social dimen-differences addressed. These two
what the recovery process is. Thersions. The professional is guided byiews of endangered species conserva-
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tion are based on two very differensowary Casuarius casuariys This in a modest way. And as a result of
models of professionalism, as conlarge forest-dwelling flightless bird her experiences, she indicated that she
trasted in Table 1. These show dramaiinhabits wet tropical regions of northdeft "normal" biology behind and
cally different assumptions, ap-ern  Queensland, Australia.came to have a broad interestin ecol-
proaches, and consequences. Bentrupperbaumer explains why shegy, environmental psychology, and
changed her standpoint in her Ph.Denvironmental management.

A case: an endangered species thesis in a section called "situatingthe  Over several years she collected
biologist "situates" herself author." She revealed her currendata on the bird and its habitat. Even
This case is about a professional whstandpoint to herself, co-workers, anthough her work began as a biologi-
started off with the first view of spe-readers in this section and her storgal study it soon progressed into a
cies conservation and rapidly shifteds an interesting one, but not atypicatonservation and management one
to the second conceptualization as @ endangered species professionalahen the bird's forest habitat began
result of her direct experiences (seAt the heart of her standpoint was thab be logged. She came to realize that

Bentrupperbaumer 1998). This proshe hoped to contribute to preventonserving this magnificent bird
fessional studied the endangered caisig the extinction of a species evemvould require overcoming the "inef-

Table 1. Two Models or Standpoints of Professional Problem Solving in
Endangered Species (from Pimbert and Pretty 1995; Clark 1997a).

Conventional Professionalism

Policy Oriented Professionalism

Technological rationality

Scientific method is singular,
reductionistic, and positivistic
(cause and effect, prediction)

Strong natural science biases

Professional categories and
perceptions are central

Professionals know what they
want and follow a pre-specified
plan or project design

Information and results are
extracted from controlled situations

Problem solving is blueprint-like

Use problem-blind, acontextual
outlook, and disciplinary methods

Assumption of single, tangible
reality

Professionals control problem
solving and clients

Often works alone with single
disciplinary focus

Careers are inward and upward

High level professionals loose
touch with changing local realities

Reflective practice

Scientific method is holistic
and post-positivistic (human
freedom, empirical, systematic)

Mix of natural and social sciences

Local categories or contextuality
is central to problem solving

Professionals do not know where
projects will lead so work is
an open learning process

Understanding and focus emerge
from interaction with context

Problem solving is process-like

Use problem-oriented, contextual
outlook, and integrative methods

Assumption of multiple realities
that are partially socially constructed

Professionals enable and empower
people in close dialogue about
problem solving in context

Work in groups with an
interdisciplinary focus

Careers include outward and
downward

Professional stay in touch with
action at all levels

fectual" way in which the recovery
effort at the time was unfolding. Sev-
eral incidents propelled her into a
fuller appreciation of the second view
described above. She soon found that
"Despite the harsh and demanding
physical and climatic conditions of
the field, the actual biological com-
ponent of the field work presented the
least difficulties. Cassowary 'politics'
inevitably came to the fore, on many
occasions threatening to terminate the
project” (p. 25). Denials of access by
private landowners half way through
her study and attempts by local com-
munity conservation organization to
terminate the 'human population
study' component of the research are
two examples.

Among the many incidents were
these two. The first incident that re-
sulted in a significant change in her
standpoint was a response by the
major landowner who became con-
cerned about the possible implica-
tions her results would have on his
property's future. The State Govern-
ment was at the time preparing na-
ture conservation legislation. This
private property completely land-
locked the northern boundary of the
study site, a 319 ha World Heritage
area listed as a National Park. The
other boundaries include the sea and
a mangrove river.This property had
been described as critical habitat for
cassowaries previously. In addition to
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denying her access to the study site, the These incidents and others motiprofile. The conservation literature
landowner cleared extensive areas ofated her to move on to other knowlnow contains similar descriptions of
his property preempting the potentiakdge areas beyond biology and supolicy-oriented professionals and
restrictive status of a formal criticalvey social science literature for guidbenefits (e.g., see "Conserving
cassowary habitat classification. ance. As she noted, this "presentdalodiversity in the real world: Profes-
The second incident that resultednany challenges for an ordinary bisional practice using a policy orien-
in a significant change in her standelogist like myself" (p. 25). The so-tation," (Clark et al. 1992) and "Prac-
point was the response of the localial sciences gave her important corticing natural resource management
conservation organization to herepts and methods to understand thwith a policy orientation" (Clark
when she "disengaged" herself fronmard conservation experience she ha®92)). More recently, a policy-ori-
them. She worked with this group agained and how to tackle future worlented approach to conservation biol-
the request of the then State Ministepractically. She reported that theregy was described by Clark (1977a).
of the Environment. She left the conwere "continuous tensions betweeBentrupperbaumer's professional
servation organization to begin hemy proceeding being fully aware oftransformation is one example of the
Ph.D. work. Because of this and théhe limitations and dangers of simplikind of change needed broadly in
preceding incident she decided tdication, and not proceeding therebygonservation professionalism (see
expand her thesis beyond cassowagjving in to this conflict and continu- Schon 1983; Sullivan 1995).
biology to include the human dimending on 'as normal' with a biological
sion. Issues about who dominated thgerspective only" (p. 24). She ex<Conventional professionalism
cassowary conservation issue arospanded her research and gathered sopad the policy-oriented
and there was a perceived loss of couial science data on the human conprofessional
trol by "locals" over a study being un-munity in the region and interrelatedBentrupperbaumer shifted her view
dertaken under the auspices of a dig-with the biological data set. Sheof endangered species recovery from
tant university and a federal governsaid she sought to "heed the curremtconventional to a more holistic one
ment management agency that wasall for multidisciplinary research ...(Table 1). As a result she changed
perceived as a threat to the expertisend have taken courage from th&om understanding her role and her-
and credibility of the conservation orknowledge that more biologists,selfin a "conventional" sense towards
ganization. Other human issues wetecologists, psychologists, and othess more comprehensive, policy ori-
involved, such as conservation vsenvironmental scientists seem willingented understanding. Clarifying
development, polarization of the loto cross disciplinary boundaries andtandpoint means finding out which
cal community with respect to rapidevels of organization in a endeavokind of professional you are, which
change underway and developmerb contribute to solving the extinctionkind you want to be and why. The
speculation, etc. One of the mostrises" (p. 25). Though all of this,conceptual tools a professional pos-
important was that the local consershe sought a "coherent, holistic picsesses include a way of seeing one-
vation organization's efforts to "un-ture relevant to endangered specieslf, other people, the conservation
dermine the credibility of myself andrecovery" (p. 25). But it was not with-challenge, and communication styles
the value and relevance of the resut difficulties. Her work evolved (see Clark and Reading 1994).
search project were both instructivénto a professional approach that in-  To clarify standpoint, we recom-
and sobering, as well as personalliegrated a number of disciplines alinend that professionals start by ask-
very difficult to accept” (p. 26)This focused on understanding and aidinopg themselves questions about their
history, especially with the communityendangered species conservatiomwn professional roles, tasks, shap-
conservation group, highlighted theNot only did she add to cassowaryng factors, and orientation that they
complex and dynamic role of the proeonservation, ultimately this efforttake or assume (Table 2). Table 2
fessional in endangered species conssignificantly clarified her standpointoffers questions that professionals
vation and the need to clarify just whato herself. should ask themselves continuously
standpoint a professional like herself  This professional career is develover a career about these variables.
should take in such a situation. Sheping towards a fully-mature, policy-Asking and answering these ques-
concluded by noting that the "emotioneriented standpoint. The evolution ofions leads to "reflective” practice and
ally charged and politically volatile a traditional professional career int@wan lead to policy-oriented profes-
community environment underscores policy oriented one was first desionalism, when combined with
the difficulties of 'field work' with hu- scribed by Lasswell (1971), andskilled use of a genuine interdiscipli-
man communities” (p. 25). Bentrupperbaumer's account fits theary problem solving method (see
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Clark 1997b)_ Restructuring profes:rable 2. Questions Professionals Should Ask Themselves to Clarify Their Stand-
sionalism toward policy-oriented points (after Willard 1998, personal communication).

pr_actlce requwe_s a SUbStantlé}l cony- (1) What roles are you and other people engaged in while working in the
mitment to learning by professionals} recovery effort-scientist, technician, manager, student, teacher, advocate,
universities, and other organizations advisor, reporter, decision maker, scholar, facilitator, concerned citizen, or
(Clark 1997a). Training and updat; others?

ing training can take place in univer

S . (2) What problem solving tasks do you carry out when performing your roles-

sities and professional schools|, clarifying goals, determining historical trends, analyzing conditions, projecting

agency workshops, and at the ind{- trends, and inventing and evaluating alternatives?

vidual level. If organized policy-ori-

ented education is not available, thep (3) What factors shape how you carry out your tasks and roles-culture, class,
. . . interest, personality, and previous experience?

the individual is left to one's own de-

vices to improve problem solving. (4) What conditioning factors shape your personal and professional "approach”

in general and in reference to any particular conservation case? Which ap-

Conclusions proaches or roles are you predisposed toward or against, and how are you

Clarifying one's standpoint is a nec} predisposed to conduct your professional work from each?

essary first step toward gaining a be- (5) How does your approach shape how you carry out the intellectual tasks
ter understanding of the human sg- associated with your roles? For example, what is the impact of your "reflective
cial process associated with endan- approach” on the goals you clarify and how you specify them? the trends you
gered species conservation (Clark ar] didentify and describe? the conditions you analyze and how you analyze them?
the projections you make and how you make them? the alternatives you invent,

Wallace 1998). Understanding one's evaluate, and select?

own values and interests in the cor

text of a larger social and organiza-
tional whole, in this case endangered management with a policy orientation. recovery: Finding the lessons, improving
: Environmental Managemem6:423-433. the process. Island Press, Washington, D.C.

Species recovgry progra}ms, onl)élark, T.W. 1996. Appraising threatened spe€lark, T.W. and R.L. Wallace. 1998. Under-

helps a professional to raise aware- cies recovery efforts: Practical recommen- standing the human factor in endangered

ness and eventually master many of dations. Pp. 1-22 in Back from the brink: species recovery: An introduction to human
the problems inherent in complex Refining the threatened species recovery social process. Endangered Species UP-

programs that transcend social and Process: Australlaq Nature Conservation DATE 15(1):2-9. .

hnical-bioloaical realms Aggncy in '!'ransactlons of the Royal ZooKellert, S..R., 1985. Social gnd perceptual
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Abstract

Diverse methods may be required to understand and solve conservation problems in species recov-
ery. These problems are usually multi-faceted. Endangered species recovery is a biological chal-
lenge, but it also requires that professionals and the public support an organized recovery effort in
a timely, rational, and effective way. Biological, social, and interdisciplinary methods all lend
themselves to aid the multi-dimensional task of species recovery, although social science and inter-
disciplinary methods are little used currently. These three kinds of methodological approaches are
briefly examined. We end the paper with a call for increased interdisciplinary approaches, as we
believe they promise greater effectiveness in species conservation.

Introduction vation. The established, but separatdangered species recovery, (2) look
Endangered species conservation disciplines (e.g., wildlife biology, so- briefly at available biological and so-
usually a complex, multi-dimensionalciology, policy analysis) train profes-cial science methods, and (3) introduce
challenge. As such, endangered spsionals to be knowledgeable in difan interdisciplinary approach we be-
cies recovery programs require théerent methods. Despite the obvioulieve best uses and integrates knowl-
use of diverse methods to determineeed for professionals skilled in inte-edge obtained from the diverse biologi-
which processes threaten a speciggative approaches, there are few jolisal and social methods currently em-
and what to do to achieve recoveryin endangered species recovery thatoyed to restore endangered species.
Interdisciplinary approaches that inexplicitly utilize interdisciplinary
corporate multiple methods in biol-problem solvers. Fortunately, theMultiple methods: a strategy in
ogy and the social sciences promisgtuation is changing. Conservatiorspecies recovery
to improve species restoration effortsand related professions, universityJsing multiple methods in endan-
Biological methods focus on the spetraining programs, and the organizagered species recovery is like trian-
cies and its ecosystem. Social sctional contexts of practice are in fluxgulation wherein a radio collared
ence methods examine the decisicioday and prospects for using fullylorida panther'sHelis concoloj lo-
and social processes, including howntegrative methodologies in the fu-cation is located, or 'fixed," using three
the values and perspectives of particture is improving. We expect thatreceiver readings from different
pants and the situation affect recovinterdisciplinary approaches usingangles. As conservationists, we can
ery efforts. Interdisciplinary meth-multiple methods and inclusive parbest get a 'fix' on a conservation prob-
ods systematically integrate biologiticipation will significantly improve lem by using different methods, ide-
cal and social research into a unifieduccess rates over more narrow apdly a combination of biological and
recovery program. proaches that rely on a limited set a$ocial science methods. In our case,
Many universities offer programsmethods, a single discipline, or domitriangulation means using and inte-
in biological and social methods, andhation by single (or just a few), self-grating data from diverse sources
a few even offer interdisciplinary pro-interested people or organizations. about a problem and its context. It
grams that address the full challenge In this paper, we (1) offer a briefmeans using different investigators,
posed by endangered species consererview of multiple methods in en-ideally working in close collabora-

Reprinted from Endangered Species = UPDATE: 1999, 16(5):96-102.
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tion. Different theories should guidefore, methods should be developed t8peciesUPDATE (also see Clark
work and interpret data. Multipleminimize harassment and, worsel989, 1997; Miller et al. 1996). In
methods should be used to investigataeortality. Second, controlled experi-brief, biological methods have domi-
a problem from different perspectivesnents such as manipulating individunated ferret recovery effortsThere
in order to develop the fullest possiblals, populations, or habitats, may bbhas been very limited utilization of so-
picture of the conservation problemmpossible for these same reasonsial science, and especially interdisci-
and alternatives to address it. Just dird, the human context or sociaplinary, methods, although there have
using multiple methods to address process that is often the root cause tken calls for greater use of both. This
specific research interest increases temdangerment may be unrelated tpattern of neglecting available meth-
reliability of results (e.g., independenbiological or other technical consid-ods directly reflects the biological, dis-
measures of population size from arrations and may require immediateiplinary training of most profession-
aerial survey, a ground survey, andttention. This means researchingls in species recovery efforts.
capture-resighting data), so too dfiuman values, perspectives, and prac-
multiple methods increase the relitices and working to understand an@iological and social science
ability of problem definitionsUsing perhaps alter those which adverselynethods
multiple methods to analyze a problenaffect the species or habitat in quedRelying on only a few methods from
can improve the reliability, richnesstion. Finally, there are few chances biological discipline can result in a
and diversity of data available to rein species conservation. Usually, redistorted picture of the conservation
searchers, decision makers, and masearchers get only a few chances (ahallenge, similar to the story of the
agers (Clark 1993; Janesick 1994). most) to get it right. three blind men trying to describe an
Increasingly, researchers are be- Often the contexts of species enelephant. Each blind man touched
ing called upon to address complexdangerment and recovery efforts comanly one part of the animal — the
ity (and risk) — a key theme of en-tinually change in a highly compli- trunk, leg, or tail — so each had a
dangered species conservation. Parated way. Researching conservatiatifferent notion of what it looked like,
haps it is not surprising therefore thaproblems implies studying and interand all were wrong. Using a single
some of the most interesting technipreting the past to clarify current cir-discipline or limited methods can pro-
cal innovations in conservation wereumstances and needs of participantkice the same result: an incomplete
developed to cope with complexityand to project future trends. If methand possibly distorted picture of the
and the long-term, exploratory, anads are not carefully considered, thendangered species conservation
creative dimensions of protecting andery effort of studying a species, itcchallenge. This is why a skillfully
recovering endangered species (e.dhabitat, and its context may adverselysed mix of biological and social sci-
population viability analysis). Theaffect conservation efforts, especiallence and interdisciplinary methods
task is not to deny or try to minimizeif major variables (e.g., human sociatan yield the best, most realistic pic-
complexity in species conservationprocess [see Clark and Wallac¢ure of the problem and possible so-
but to instead emphasize the comt998]) are overlooked, misconstruedutions (see Barrett 1978).
plexity, and search for ways to underer misunderstood. Multiple methods
stand and address it. s end, be- help ensure a more complete and aBiological methods
ing knowledgeable and skilled in uscurate understanding of a conservavethods used in biological study of
ing and integrating multiple methodgion problem's context. endangered species and other wild-
is key to successful recovery programs. Black-footed ferret KMustela life are detailed by Beveridge (1950),
Studying endangered species ustgripes recovery is a good exampleNational Research Council (1986),
ing multiple methods is different fromthat illustrates how biological, social,Brookhout (1996), Scott et al. (1996),
studying more abundant wildlife forand interdisciplinary research havdaydack et al. (1999), and others.
several reasons. First, the specidseen carried out in a conservatioifhese methods set the standards for
under study usually persists in loweffort. The general characteristics ofesearch and management, will al-
numbers (and density) and occurs ithe program may be typical of howways be essential to endangered spe-
limited or shrinking habitat. As re-endangered species recovery is coies recovery, and require upgrading
searchers, we must take great care ducted. A ferret conservation pro-as needed.
ensure that our work does not put thgram has been ongoing for almost Most readers of this article are
species or even individuals at risktwo decades, and this species prolprobably better versed in biological
The species' status may limit the kindably represents the endangered speesearch than either social or interdis-
of methods that can be used; thereies case most covered in Endangereiplinary methods. Because our so-
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ciety is technologically driven, it is available to save species. Still, somenified system of knowledge or grand
not necessary to detail the positivisbiological researchers use a positivtheory. It approaches research in a
tic concept of the scientific methodistic approach to species conservatiogrounded, emergent way (i.e. induc-
for constructing theories, designinghat relies solely on biological meth-tion), as opposed to approaching it
and carrying out experiments, anads to the exclusion of approaches thatith a preset explanatory theory (i.e.
determining cause and effect (seaddress the human dimensions of réhe scientific method). The study's
Beveridge 1950; McCain and Segatovery (e.g., social, political, organizaboundaries emerge in the course of
1977; Ratti and Garton 1996). Irtional, and policy issues). Amore comthe research, rather than being pre-
short, biological researchers seek aplete approach to conservation includesstablished prior to the investigation.
curate predictions and strive to consocial and interdisciplinary methods. This approach often uses a case study
duct experimental science using format because it better captures the
guantifiable methods (such as modSocial methods multiple realities at play in complex
eling). However, naturalistic studiesMethods in the social sciences uselduman interactions (Yin 1989).
which are largely descriptive andfor endangered species conservation To analyze a human social situa-
gualitative, are also used in conselr other problems are discussed bijon means to break it down. Often
vation. Overall, the positivistic ap-Dominowski (1980), Barzun andquestions in social methods include
proach is invaluable, but it can besraff (1985), Miller (1991), Dey who is involved, what happened,
misused when researchers or mana@t993), Rosaldo (1993), Denzin anavhy, when, and where (Marius 1995).
ers insist that all knowledge be obtincoln (1994), Strauss and CorbirEach question can be posed in sev-
tained by this method. Positivism i1994), Isaac and Michael (1995), andral different ways. The question of
coming under increasing criticismothers. As the importance of socialwho' forces us to find out who the
because of its inability to addresgconomic, and organizational factorindividuals and groups involved in
highly complex, unique problemsto endangered species recovery b#ie social process affecting endan-
(e.g., Dryzek 1990). comes clearer to wildlife and ecosysgered species are. The question of
Multiple methods were used, atem managers, standards and afwhat' forces us to shift through com-
least in part, in the black-footed ferproaches to modern social science reeting opinions, views, and misunder-
ret recovery effort. For example, research should grow in importance andtandings to find out what really hap-
searchers determined the free rangse in endangered species recovery.pened. Even if researchers determine
ing ferret population's size from di-  Social methods focus on the huwhat happened, why did it happen?
rectly counting animals in spotlightman element in endangered specidsis is a conditioning or cause and
surveys, snow tracking, litter countsgonservation, range from positivisticeffect question. Things happen be-
and mark-recapture methods (seapproaches similar to those used ioause of precipitating causes, but
Clark 1986 and Miller et al. 1996).the biophysical sciences to descrippackground causes may be important
These four methods were used to "trtive approaches similar to naturalistoo. Causation is complex and usu-
angulate" and support one anothetic methods used in ecology. Posially there are multiple causes for, and
increasing confidence in the estitivistic studies were described aboveoutcomes that result from, human
mates. The ferret recovery effort inDescriptive studies employ qualitabehavior. Therefore, factors must be
volved methods from many fields tive methods to "investigate humarconsidered in their context. Under-
including plant taxonomy, plant ecol-behavior in its natural and uniquestanding the temporal and spatial con-
ogy, wildlife biology, conservation contexts and settings by avoiding théext of events is essential to answer
biology, ethology, population biology, artificial constraints of control andthe other questions. In thinking con-
genetics, physiology, communitymanipulation" (Isaac and Michaeltextually, researchers carefully try to
ecology, wildlife management, physi-1995:218). This approach examinesort through and evaluate the relative
ology, captive breeding, and zoo bihuman behavior in real situationsimportance of various causes. Lastly,
ology. Many good biological meth-relies on observational techniquest is important to know when and
ods were used (Clark 1986, 1997adapts itself to multiple circum-where the situation under study came
Miller et al. 1996; Reading et al. 1996stances, and recognizes both intuitivabout or the event happened.
Lockhart et al. 1998), as well as somand explicit knowledge (Scott 1998).  Qualitative methods are used to
that were suspect (see Reading argecause this kind of research studiegescribe, classify, and analyze social
Miller 1994; Miller et al. 1996). human perception and multiple realiphenomena and their interconnec-
Biological methods constituteties, often for applied purposes, it igions. In carrying out data manipula-
only part of the full set of methodslittle concerned with creating a final tions, information may "lose its origi-
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nal shape, but we gain by organizin@€ragun 1991; Reading 1993; Readinderstand the complex factors af-
it in ways which are more useful" foring and Kellert 1993; Reading andecting social process and decision
generating insight about human beMiller 1994). Efforts were made onmaking in endangered species recov-
havior (Dey 1993:42). Making infer-the part of some researchers to intery. Interdisciplinary problem-solv-
ences from data is an important funograte the diverse biological and soing will hopefully grow in importance
tion of research. The aim of infercial science data into a compreheras the requirements of actual species
ence is coherence. Most people asive picture of the whole conservaconservation become more fully ap-
sume an ability to make correct intion challenge and what to do aboupreciated. The response calls for
ferences. Inour daily, lives we makeét practically (Clark 1989, 1997; contextuality and problem orienta-
many inferences by recollecting pasReading 1993; Miller et al. 1996).tion. Interdisciplinary problem solv-
experiences and using them to inte®@verall though, there was little inter-ing does just that, tending "toward
pret a present situation or evenést in social science or support for icontextualityin place ofragmentation
(Marius 1995). Without inference,in the ferret program, and the resultand towargroblem-orienteahotprob-
we would have to reinvent life anewof most social science analyses hdém-blind perspectives" (Lasswell
each day. Social scientists, as welittle influence on program direction.1971a:8, italics in original). Thisinturn
as biological scientists, infer someThis remains the case today. requires using multiple methods. In
answers to scientific questions. In  The use of social science methvery general terms, interdisciplinary
doing so we strive to make sense ofeds in endangered species recoveproblem solving involves four ele-
behavior or situation, trying to decidds increasing, but they have yet to benents: problem orientation, social pro-
what it is and whether our interpretaapplied in ways that demonstrate theitess mapping, decision process map-
tion is reliable. Researchers use irpotential. The next major leap in reping, and standpoint clarification.
ference to fill in gaps to round out orsearch for endangered species recoVhese elements must be integrated.
complete a picture of a situation oery should be to apply multiple social ~ Problem orientations a strategy
event. Statistics can be a valuablescience methods to the full context ofo analyze problems and invent solu-
guantitative method in this regard. Butecovery, including by researchers, ddions in a rational manner (Wallace

statistics require interpretation. Bycision-makers, and managers. and Clark 1999). To permit more
themselves, statistics tell us little, but complete identification and definition
what we infer from them can tell us dnterdisciplinary methods of problems, goals that people seek

great deal. Inferring correctly is key. The most comprehensive approach whould be laid out relative to the prob-
The black-footed ferret case emproblem solving utilizes interdiscipli- lems under study. Historic trends
ployed some social science methodsary methodslinterdisciplinary prob- must be described to see if events are
Initially these focused on socioecolem solving draws on all methods typi-moving toward or away from goals,
nomic and organizational dimensionsally used in the biological and sociaknd the factors or conditions that have
(Clark 1989), and consisted of formatciences. It differs from multi-disci-influenced trends must be deter-
and informal interviews with many plinary approaches in that diversenined. Projections of future trends
residents in ferret habitat and an ecanethods are integrated, rather than coare possible if past trends and condi-
nomic trade-off analysis (Clarkducted in isolation. The first requiretions are known adequately. Lastly,
1989). Increasingly, researchers reenent of interdisciplinary problem solv-potential solutions must be invented,
oghized that many human factoréngis a conceptual and practical framesvaluated, and selected (assuming
were critical determinants of bothwork that can accommodate diverserojections are viewed as harmful).
short and long-term success in thdata, epistemologies, and discipline these five tasks are carried out com-
ferret program and additional socia(Clark 1998). The analytic frameworkprehensively, yet selectively and re-
science work was undertaken. Othesf Lasswell (1971a) is comprehensivalistically, a practical solution will
social science methods included thand helps users find, analyze, store, rékely be found.
use of decision analyses, interviewsall, and relate important information  Social process mappirig an ef-
with local people and key stakeholdfor use in creating realistic problenfort to understand the social context
ers, a formal survey of values and asolving alternatives. A complete dein which all problems are embedded
titudes, organizational and professcription of interdisciplinary problem (Clark and Wallace 1998). Social
sional analyses, and policy assessolving methods is provided byprocess focuses on the political and
ments (see Clark and Harvey 1988;asswell and McDougal (1992). moral components of problem solv-
Clark and Westrum 1989; Clark etal.  Conservationists must take muling. Every problem setting, regard-
1989; Maguire 1989; Clark andtiple vantage points to best see andss of its subject matter, is comprised
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of participants with interacting per-entations and biases, and stem fronesearchers can minimize blind spots
spectives. Participants employ whatpersonality, disciplinary training, pa-and avoid the fragmented views,
ever values, or assets, they hawechial/universal experiences, episteknowledge, and actions that rise from
through different strategies to obtairmological assumptions, organizasingle methods. Integrating multiple
desired outcomes. The outcometional allegiances, reference groupsnethods requires that professionals
have additional effects (e.g., powerand other sources. All people havese an interdisciplinary framework
well-being, respect, affection). Val-standpoints, including those who enfor understanding the problem.
ues are both the things for whiclgage in endangered species conser- Two types of information are rec-
people strive (outcomes) and the assaation (Clark and Wallace 1999).ognized in endangered species recov-
sets they use to get them (e.g., wealtReople should seek to clarify theiery: ideological and technical. Ideo-
enlightenment, skill, rectitude). Theyown standpoints and understand thegical information includes "facts
are the medium of exchange; valuegerspectives of other people involvedbout the thoughts, feelings, and con-
are used, exchanged, shaped, or concerned. Often practitioners arduct of human beings. Other facts
shared to gain more values. In angiot explicit about or do not recognizeare technical" (Lasswell 1966:123).
social and decision process, participantheir own standpoints, risking incom-Because ideological information is
both indulge in and are deprived oplete and biased analyses. about words and deeds (actions),
values. Eightvalue categories are rec- Empirical study can yield data orwhich may be contradictory in a
ognized by Lasswell (1971a): powerproblem orientation, social and decisingle person or group, both forms of
wealth, enlightenment, skill, well-be-sion process variables, and standaformation should be studied using
ing, affection, respect, and rectitude. point. These categories must be comaultiple methods to gain insight.
Decision process mappirig an sidered repeatedly in interdisciplinaryQualitative methods are often used to
analysis of the decision-making proproblem solving because informatiortriangulate on problems because
cess involved in problem solvingis cumulative. Multiple methods —people often are not capable of ratio-
(Clark and Brunner 1996). Decisiomualitative and quantitative, observanally explaining their intentions (Dey
process involves the rational (i.e. igsional and experimental, intensive and993). So, training programs are nec-
it reasonable?), political (i.e. is it posextensive, contemplative and maessary to expose students to contex-
sible?), and moral (i.e. is it justifi- nipulative — are required to obtaintual concepts, problem orientation,
able?) dimensions of problem solvempirical data. This overall proces&nd methods of obtaining, processing,
ing. Decision processes consist of sighould function as a disciplined, selfand utilizing data.
interrelated functions, or activities.corrective framework, the utility of Little interdisciplinary problem
(1) Intelligence must be gatheredvhich can best be appreciated by apolving has been carried out to date
about a problem and its context. (2plying it to actual problems. in black-footed ferret recovery, al-
Inturn, information obtained through  In species recovery, reasonabléhough it has been called for, as well
intelligence must be debated and digxplanations of the causes and coms described repeatedly, by a few par-
cussed, and solutions must be recosequences of endangerment ateipants (Clark 1989, 1997; Reading
mended, advanced, and promotedieeded as the basis for practical ad993; Miller et al. 1996). The offi-
(3) Rules or guidelines must then b&on and cooperation. And multiplecial ferret program as carried out by
established to address the problemmethods provide the only reliablegovernment agencies has begun to
(4) Subsequently, the rules must bapproach for obtaining compreheneonsider social science consider-
specified and enforced, and resultingive answers to key questions abouattions (Hutchins et al. 1996), but
disputes must be resolved. (5) All ofirecovery challenge. Multiple meththese remain under-appreciated,
the functions of the decision processds are required to address biologpoorly addressed, and little integrated
must be appraised. (6) Finally, theal and social problems and fully majpvith the biological aspects of the re-
process must be terminated, often dke context of the problems. Endaneovery challenge (Reading et al.
a result of the problem being redegered species professionals shoult©997). As such, the official recovery
fined. Lasswell (1971a) recommendtherefore use appropriate disciplineprogram has made little progress to-
performance standards and preferreahd methods to understand problemsard utilizing interdisciplinary ap-
outcomes for each function. In acand find solutions. All methods haveproaches (see Clark et al. 2000). By
tual practice, not all of these functiondoth strengths and limitations. Byaddressing the biological and social
are always carried out. focusing attention on certain areas acience aspects of the recovery chal-
Observational/participant stand- inquiry, single methods create blindenge separately (i.e. a multi-disci-
pointsconsist of a person's value orispots. By using multiple methodsplinary approach), practitioners risk
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devising fragmented, possibly conspecies policy and management in edge for species and ecosystem conserva-

tradictory solutions. terms of realizable objectives and tion: Science, organizations, and policy.
Perhaps the best interdisciplinangtrategies. At the least, this should g;g;?gg;_es in Biology and Medicine
approach to endangered species rbe the aspiration. Clark, T.W. 1997. Averting extinction: Recon-
covery is the decision seminar (see structing endangered species recovery. Yale
Clark 1997). This group effort ex-Acknowledgments University Press, New Haven, Connecticut.

‘L _ ; ; Clark, T.W. 1998. Interdisciplinary problem-
plicitly calls for problem-solving by This work was supported by the Den solving: Next steps in the Greater

addr_essing all of '_[he dimensions qf/er Zqological Society, Yale ygjowstone Ecosystem. Paper presented at
species conservation — problem oritniversity's School of Forestry and a Conference on the Theory and Practice
entation, social process mapping, deenvironmental Studies, and grants to of Interdisciplinary Work, June, 1998. The
cision process mapping, and standhe Northern Rockies Conservation i"gﬁglsgggg;‘r‘iit::df‘%rhztg‘éi%';Eg:’g‘l’;r;
pomtcla_rlflcatlon. It further req_uwesCooperaUve.(Cathy Patrl_ck, Gil ning and Coordination of Research,
that multiple methods be used, includOrdway, Sybil and Tom Wiancko, stockholm, Sweden. Policy Sciences: In
ing both biological and social re-Garry Brewer, H.P. Kendall Founda- Press.
search. The entire effortis guided byion, Fanwood Foundation, New-Clark, T.W., A.R. Willard, and C.M. Cromley,
an integrated analytic framework det.and Foundation). eds. 2000. Foundations of natural resources
ibed by L Il (1971b), Brewer policy and management. Ya_le University
Scribead by Lasswe ' Press, New Haven, Connecticut.

(1974, 1986), Burgess and Slonakdriterature cited Clark, T.W. and R.D. Brunner. 1996. Making
(1978), Willard and Norchi (1993), andBarrett, W. 1978. The illusion of technique: partnerships work: Introduction to decision
Clark (1997). We recommend using A search for meaning in a technological process. Endangered Species UPDATE

. . . civilization. Anchor Books, Garden City, 13(9):1-5.
this approach in species recovery.

New York. Clark, T.W. and J.R. Cragun. 1991. Organi-
Barzun, J. and H.F. Graff. 1985. The modern zation and management of endangered spe-
Conclusions researchers. Harcourt Brace Jovanovich, cies programs. Endangered Species UP-
Endangered species conservation isPublishers, New York. DATE 8(8):1-4.

aydack, R.K., H. Campa lll, J.B. Haufler,Clark, T.W., R. Crete, and J. Cada. 1989. De-
. . . eds. 1999. Practical approaches to the con-signing and managing successful endan-
The S(?Ope of species recc_)v_ery_ls varl- servation of biological diversity. Island gered species recovery programs. Environ-
ously interpreted. Often itis viewed Press, Washington, D.C. mental Managemer3:159-170.
as |arge|y or solely a biological taskBeveridge, W.I.B. 1950. The art of scientificClark, T.W. and A.H. Harvey. 1988. Imple-
but when analyzed more comprehen- investigation. Vintage Book, New York. menting endangered species recovery
ivel . . tBookhout, T.A., ed. 1996. Research and man- policy: Learning as we go? Endangered
SIvely, species _reCOYery IS See_n 0 agement techniques for wildlife and habi- Species UPDATE(10):35-42
encompass social science and inter-ats. The wildlife Society, Bethesda, Mary-Clark, T.W. and R.L. Wallace. 1998. Under-
disciplinary considerations as well. land. standing the human factor in endangered
As a result, multiple methods are inBrewe_r,I G.Db.I 1974:”E)ealing V'Vit|h fcohmplgx spe_ckles recoveryI:EAr(;introduzti%n to humsr;
; ; P social problems: The potential of the "de- social process. Endangered Species UP-
creasingly .bemg used and additional cision seminar." Pp. 439-461 in G.D. DATE 151):2-9.
methods will be 'nvented and adapted Brewer and R.D. Brunner, eds. Political deClark, T.W. and R.L. Wallace. 1999. The pro-
to meet the multi-faceted challenges velopment and change: a policy approach. fessional in endangered species conserva-
of species recovery. Over time, the Free Press, New Jersey. tion: An introduction to standpoint clarifi-
self-correcting impact of experiencé&ewer, G.D. 1986. Methods for synthesis: cation. Endangered Species UPDATE
will hopefully modify and integrate Policy exercise. Pp. 455-475 in W.C. Clark  16(1):9-13.

p_ y g and R.E. Munn, eds. Sustainable develog:lark, T.W. and R. Westrum. 1989. High-per-
these diverse methods and move en-ment of the biosphere. Cambridge Univer- formance teams in wildlife conservation:
dangered species recovery towards ansity Press, Massachusetts. A species reintroduction and recovery ex-
explicit interdisciplinary approach. Budrge_ss_, P.M. qnd L'.AI\_. Slonake;r. 197&;).I The allgwé)gg.‘s;fonvironmental Management

; ierminli . ; ecision seminar: A strategy for problem- :663-670.

An |nterd|SC|pI|nary appror_:lch, thatis, solving. Merschon Center of the Ohio Stat®enzin, N.K. and Y.S. Lincoln, eds. 1994.
a contgxtual, problem-oriented, and University, Columbus, Ohio. Paper No. Handbook of qualitative research. Sage
a multi-method approach to endan- 1:1-22. Publications, Thousand Oaks, California.
gered species conservation, can Bigark, TW., ed. 1986. The black-footed fer-Dey, I. 1993. Qualitative data analysis: A user-
expected to improve our knowledge ret. Great Basin Naturalist. Memoi&1- friendly guide for social scientists.
both of and in decisi . Routledge, New York.

oth orand in decision processes artgark, T.W. 1989. Conservation biology of theDominowski, R.L. 1980. Research methods.

a complex and diverse undertaking?

thus make us more effective. Inter- pjack-footed ferreMustela nigripeswild- Prentice-Hall, Inc., Englewood Cliffs, New
disciplinary approaches can also con- life Preservation Trust Special Scientific Jersey.
tribute to the development of exper- Report No. 3. Dryzek, J. 1990. Discursive democracy: Poli-

tise in the formulation of endangere&tlark. T.W. 1993. Creating and using knowl- tics, policy, and political science. Cam-

Vol. 19 No. 4 2002 Endangered Species UPDATE 111



bridge University Press, New York. Conservation Biology of the Black-footed Reading, and A.L. Clarke, eds. Endangered
Hutchins, M., R. J. Wiese, and J. Bowdoin. Ferret, Edited by U. S. Seal, E. T. Thorne, species recovery: Finding the lessons, im-
1996. Black-footed ferret recovery program M. A. Bogan, and S. H. Anderson. Yale proving the process. Island Press, Wash-
analysis and action plan. American Zoo and University Press, New Haven, Connecticut. ington, D.C.
Aquarium Association, Bethesda, Mary-Marius, R. 1995. A short guide to writing Rosaldo, R. 1993. Culture and truth: The re-
land. about history. HarperCollins, New York. making of social analysis. Beacon Press,
Isaac, S. and W.B. Michael. 1995. HandbookicCain, G., and E.M. Segal. 1977. The game Boston, Massachusetts.
in research and evaluation: A collection of of science. Brooks/Cole Publishing, Com-Ratti, J.T. and E.O. Garaton. 1996. Research
principles, methods, and strategies useful pany, Monterey, California. and experimental design. Pp. 1-23 in T.A.
in the planning, design, and evaluation oMiller, B.J., R.P. Reading, and S.C. Forrest. Bookhout, ed. 1996. Research and manage-
studies in education and behavioral sci- 1996. Prairie night: Black-footed ferrets ment techniques for wildlife and habitats.
ences. EdITS/Educational and Industrial and the recovery of endangered species. The Wildlife Society, Bethesda, Maryland.
Testing Services, San Diego, California. ~ Smithsonian Institution Press, WashingtonScott, J. 1998. Seeing like a state. Yale Uni-
Janesick, V.J. 1994. The dance of qualitative D.C. versity Press, New Haven, Connecticut.
research design: Metaphor, methodologwliller, D.C. 1991. Handbook of research deScott, J.M., S.A. Temple, D.L. Harlow, and
and meaning. Pp. 209-219 in N.K. Denzin sign and social measurement. Sage Publi- M.L. Shaffer. 1996. Restoration and man-

and Y.S. Lincoln, eds. Handbook of quali- cations, Thousand Oaks, California. agement of endangered species. Pp. 531-

tative research, Sage Publications, ThowNational Research Council. 1986. Ecological 539 in T.A. Bookhout, ed. 1996. Research

sand Oaks, California. knowledge for environmental problem and management techniques for wildlife
Lasswell, H.D. 1966. The analysis of politi- solving. National Academy Press, Wash- and habitats. The Wildlife Society,

cal behavior: An empirical approach. Ar- ington. Bethesda, Maryland.

chon Books, Hamden, Connecticut. Reading, R.P. 1993. Toward an endangere®trauss, A. and J. Corbin. 1994. Grounded

Lasswell, H.D. 1971a. A pre-view of the species reintroduction paradigm: A case theory. Pp. 273-285 in N.K. Denzin and
policy sciences. American Elsevier Pub- study of the black-footed ferret. Ph.D. Dis- Y.S. Lincoln, eds. 1994. Handbook of quali-

lishing Company, New York. sertation. Yale University, New Haven, tative research. Sage Publications, Thou-
Lasswell, H.D. 1971b. The continuing deci- Connecticut. sand Oaks, California.

sion seminar as a technique of instructiorReading, R.P., T.W. Clark, A. Vargus, L.R.Wallace, R. L. and T. W. Clark. 1999. Solv-

Policy Scienceg:43-57. Hanebury, B.J. Miller, and D. Biggins. ing problems in endangered species con-

Lasswell, H.D. and M.S. McDougal. 1992. 1996. Recent directions in black-footed servation: An introduction to problem ori-
Jurisprudence for a free society. Kluwer ferret recovery. Endangered Species UP- entation. Endangered Species UPDATE
Law International, The Hague, Nether- DATE 13(10&11):1-6. 16(2):28-34.
lands. Reading, R.P. and S.R. Kellert. 1993. AttiWillard, A.R. and C.H. Norchi. 1993. The

Lockhart, M., A. Vargas, P. Marinari, and P. tudes toward a proposed black-footed fer- decision seminar as an instrument of power
Gober. 1998. Black-footed ferré¥l(stela ret (Mustela nigripe¥reintroduction. Con-  and enlightenment. Political Psychology
nigripeg recovery update. Endangered servation Biology7:569-580. 14(4):575-606.

Species UPDATHE5:92-93. Reading, R.P. and B.J. Miller. 1994. TheYin, R.K. 1989. Case study research: Design

Maguire, L. A. 1989. Managing black-footed black-footed ferret recovery program: Un- and methods. Applied Social Research
ferret populations under uncertainty: Cap- masking professional and organizational Methods, v. 5. Sage Publications, London.
ture and release decisions. Pp. 268-292, in weaknesses. Pp. 73-100 in T.W. Clark, R.P.

112 Endangered Species UPDATE Vol. 19 No. 4 2002



applications

Photos by Richard L. Wallace (L to R):
Galapagos fur seal ( Arctocephalus
galapagoensis ) and Galapagos sea lion
(Zalophus californianus wollebaeki );
Galapagos sea lions; California sea lion
(Z. californianus ).

Vol. 19 No. 4 2002

Endangered Species UPDATE 113




Organization and Management of Endangered Species
Programs

Tim W. Clark

Yale University School of Forestry and Environmental Studies, 301 Prospect Street, New Haven, CT 06511 and Northern
Rockies Conservation Cooperative, Box 2705, Jackson, WY 83001

timothy.w.clark@yale.edu

John R. Cragun

Utah State University, 2810 Old Main Hill, Logan, UT 84322

cragun@cc.usu.edu

Abstract

Biologists involved in endangered species conservation are skilled in the scientific and technical
aspects of their work. However, it is equally important that they understand how to organize and
manage an effective endangered species recovery program, as well as participate in it. Organiza-
tions are commonplace in society, but attention to their structure and function are often taken for
granted, especially so in species conservation efforts. People involved in recovery programs would
benefit from a clear understanding of how different organizational approaches can either hinder or
facilitate their work. Just as species live in environments, recovery programs exist within "task
environments" showing the properties of uncertainty, complexity, diversity and instability. Models
with significant uncertainty require a structure that allows for proper generation and management
of information throughout the life of the project. Bureaucracies are ill suited to this task, for ex-
ample. Therefore, the management process must include effective teams that are flexible, quick, and
based on a task-oriented and communicative approach. Planning within an effective team will
require continual reevaluation, analysis, and adjustment. Teams should not be formed using hierar-
chy, reliance on rules, or many regulations. Therefore, it is important to have a leader who can
create a "team environment." A leader who is skilled in conflict management and can separate the
rationality, politics, and ethics involved in all efforts. Finally, teams must rely on explicit frame-
works for analyzing organizational problems, and making changes. Paying attention to the mana-
gerial and organizational aspects of a recovery program can greatly improve the recovery record of
endangered species programs.

Introduction factors may result in inefficiency andrestoration includes many organiza-
Endangered species recovery is nearyeffectiveness, and ultimately, the spaion and management issues (Clark
always difficult, and as a result, con€ies may not be recovered. 1989), although this fact often goes
servation biologists need to use the best In this paper, we introduce organiunrecognized (Clark 1986). Itis ob-
tools, skills, and experience availablezation and management concepts amibus that good science is heeded in
It is not always easy to determine theecommendations that can help theestoration work. It is less obvious
precise causes for dwindling, smahvork of conservation biologists ando many people that good organiza-
populations and habitats and to devis@anagers. We offer only a brief introtion and management are also needed.
timely, efficient means to restore thenduction to the complex organizationaDur study of the organizational di-
to evolutionary health. While the usalimension of restoration work. We alsanensions of conservation work and
of good biology is absolutely essentiatlirect you to the extensive literature obur participation in various species
to species recovery, other factors of athis field and to several checklists andestoration efforts have led us to con-
organizational nature are also indisself-tests that allow you to diagnosi€lude that an explicit understanding

pensable, such as problem analysis agdur present situation. of how organizations arc structured
problem-solving strategies, organiza- and how they function is essential to
tional design, work group effectivenessThe organizational dimension successful conservation. By study-
and clarity and specificity of goals andf restoration work ing the activities and structures of

objectives. Inadequacy in any of thes&€he challenge of successful specigrograms and teams, for example, we

Reprinted from Endangered Species UPDATE: 1991, 8(8):1-4.

114 Endangered Species UPDATE Vol. 19 No. 4 2002



can learn which ones best support thepecies Act, including: slow deci-complex relationships between en-
demands of conservation work (Clarlsion-making; rewards for incompe-dangered species and their biological
et al. 1989).Understanding organiza-tence and penalties for aggressivand physical environments often
tions and knowing how to make theneffective action; overly rigid bureau-showing thresholds and indirect and
work for species recovery can make theratic controls; long hierarchies ofnonlinear relationships. Such rela-
difference between a program that suewuthority; and importantly, scientifictionships possess much natural vari-
ceeds and one that fails (Argyris andnd bureaucratic conservatisithese ability. Uncertainty and complexity
Schon 1978; Clark 1985). problems are probably more prevaleread to unpredictability.
Unfortunately, it is common for than is currently recognized in recov- There is uncertainty not only in
professionals in many disciplines tcery efforts. People are surrounded bgcological systems themselves but
ignore or depreciate the value of thesarganizations all their lives. They takealso in the organizations involved.
organizational factors. They see onlfhem so much for granted that theilhere are often differences in percep-
the biological, technical aspects of theervasiveness and influence are takdion and expectations among the in-
problem and under appreciate orgaas a matter of fact. This has led organilividuals and organizations involved
nization and management dimenzational designers to observe tha(Hrebiniak 1978). Many differences
sions. Because of this, their job mayPeople who live their entire lives inexist between field level agency man-
be harder than it should be. They magrganizations and are surrounded bggers, top level bureaucrats, univer-
unconsciously create impediments ahem have only the vaguest knowledgsity researchers, conservation organi-
barriers as a direct consequence of their workings — or underlying log- zations, and others. For example,

how they organize and manage thenies" (Jelinck et al. 1981:4). even though all these individuals may
selves, how they structure their think- agree on the goal or end - to save the
ing and actions, beginning with howTask environments and species - they frequently disagree on
they identify problems, how they de-information processing models the means. When you figure these

fine solutions, and especially howRestoring species, of course, requiradifferences into the hundreds of de-
they design and implement jobs anthat we take their environments intaisions or clearances that must take
working relationships. Because otonsideration. Plants and animalplace in a typical recovery effort, it
this failure and because of the urevolve in dynamic environmentalcan be seen that it is virtually impos-
gency and the risks in recovery efeontexts. Indeed, the reason marsible to create an effective, efficient,
forts, conservation professionalspecies are now endangered is band equitable program without a good
would do well to incorporate knowl- cause these contexts have been dragerking knowledge of organization
edge of organizations into their reptically altered by humans. Just asnanagement principles.
ertoire of skills and to learn how dif-species live and act in environmental Organizational designers offer
ferent organizational designs anaontexts, the restoration task is reawhat they call "information process-
management modes can either facilagnized by organization designers ting models" for programs confronted
tate or hinder their work. Extensivehave an "environment." The sum towith much uncertainty, such as recov-
research on many different kinds ofal of all the forces and factors —ery programs (Daft 1983). These
organizations has revealed commotechnical, organizational, and policynodels view the task basically as one
problems, patterns, and concerns. Fer that affect the work of species reof proper information generation and
example, it is estimated that 50 t@overy is the task environment. Theremanagement. They generally illus-
75% of organizational behavior, patare internal and external aspects of theate that programs confronted with
terns, and problems is common ttask environment (Clark 1985; Clarkmuch uncertainty (e.g., little informa-
most organizations (Galbraith 1977)and Westrum 1989). tion and how to solve a problem ini-
A little of this kind of knowledge can The systems properties of manyially) need to be structured and op-
go a long way in saving species. endangered species task envirorerated in special ways. Every pro-
Embarrassingly little attention isments are uncertainty, complexitygram should have the capacity to gel
paid to designing and managing ordiversity, and instability (Clark et al.and process information matched to
ganizations and decision-making pro1989). Uncertainty is the differencehe demands of the task environment.
cesses in conservation despite evbetween what conservationists knowo the extent that a program 's infor-
dence of chronic and obvious probwhen they start a recovery effort andnation processing requirements
lems. Yaffee (1982) described manyhat they must eventually know tochange over time, the task of struc-
of these problems in his classic studige successful. In the beginning, unturing and managing the program is
of implementation of the Endangeredertainty is often great. There are continuous job in itself. In the be-
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ginning, programs should be highlymay provide. Both agency and non-or may not be well matched to the
flexible. As the problem gets re-government participation is necessargonservation work to be done. If it
solved, eventually more fixed, stanA team set up and operated this waig, it will aid task completion; if not,
dardized procedures can be used. stands a much better chance of being will hinder the work. Both the
successful than one which is not.  program's culture and the team's cul-

Task forces and project teams ture should be predominantly task-
Task forces and project teams can Bgnderstanding the character of oriented to be most matched to the
one of the most useful program eleyour organization work of species restoration. In task-

ments for endangered species recohe previous descriptions of task eneriented conservation teams, mem-
ery (Clark and Westrum 1989).vironments and task forces andbers should have no ideological com-
Small, flexible teams are useful beproject teams are all characteristiceitment to authority and order per se
cause, with the unpredictability of theof task oriented organizations. Notn such programs (Clark and
task environment, problems arisall organizations are task-orientedWestrum 1989). Authority should be
which do not respond to traditionahowever. There are also power, roleseen as legitimate if it is based on
rules, roles, and regulations of buand people orientations (Harrisorknowledge and competence and is
reaucratic management. The work972, 1975). These four orientationsised to meet the recovery task. Au-
team, once it has adequate resourcese defined and accompanied by thority is illegitimate if it is based on
can move quickly to stay ahead ofjuestionnaire about them which youyower or position and is not used to
problems. Agood team can generatean take to learn about your owmmeet task objectives.
and process needed information raprganization's culture (Harrison
idly offering up solutions to the re-1972, 1975}. If the wrong culture Managerial processes
covery task. We all know of so-callecor orientation is used by the team oHow should task forces and project
teams, for example, that are just rigidhe overall program, it is unlikely thatteams be managed in a complex and
extensions of standard bureaucratithe restoration job will be successuncertain task environment? Special
structures and operating principlesfully met. So it is essential to underattention must be given to manage-
These are teams in name only anstand the type of culture your orgament processes. Whether recovering
they often perform poorly in endan-nization has, and if it is not a taskspecies or conducting other complex
gered species conservation. orientation, it needs to be changed tasks, organization and management
The team needed for restorationpne that is. concepts have wide application in
by contrast, should be task and ac- Let's look briefly at the conceptproblem-solving situations. Manage-
tion oriented, focused on getting th@f organizational cultures. At thement is the use of people and other
task completed successfully. It mustore of every organization is a culvesources to accomplish objectives.
be willing to accept the uncertaintyture or system of thought that is th&his very brief overview of terminol-
and risk inherent in endangered sp&entral determinant of its characteogy, theory, and perspectives has
cies challenges. Considerable enfHarrison 1972, 1975). The culturegractical value you can apply
phasis must be given to quality inis a set of values and cognitive pertMintzberg 1971; Brickloe and
formation flow and continuous evalu-spectives that are largely shared b§oughlin 1977; Kanter 1983; Boone
ations. The amount of administrativenembers. Some people becomand Kurtz 1984; Steersetal 1985). We
control over the team will vary from highly socialized to organizationalwill describe briefly four of the pri-
case to case, but fundamentally, adultureswhereas other people are lessiary functions that take place in or-
ministrators must be committed to thevell socialized. "An organization'sganizations, focusing on how these
task and provide the latitude necesulture affects the behavior of itsfunctions should be carried out in the
sary for professionals to do the workpeople, its ability to ééctively meet high performance teams that could be
To be effective, individual teamtheir needs and demands, and the wangeful in conservation.
members must be perceptive, eneit copes with the external environ-
getic, willing to work without close ment" (Harrison 1975: 169)Much Organizing teams
supervision or extensive rules anaf the conflict between and within or-The way a team is set up and run pro-
regulations, and able to learn wellganizations is the result of cultural difvides a map of tasks to be performed,
Team membership should be basddrences between organizations or subesponsibilities, and reporting rela-
on an individual's political contribu- units within the same organization. tionships. Obviously, a marine com-
tion to solving problems and less on  From an operational point ofbat team should be organized differ-
the political representation he or shgiew, an organization's culture mayently from a day-care center or a pro-
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Planning in team be evaluated on the overall perfor-
The kind of planning that mance of the team and not solely on
an effective restoration their individual performance or on
team uses may be quite difthe basis of their employing agency's
ferent from that typically incentives. Team leaders can find
used by bureaucracies. Irthemselves in a dual role. One role
teams, planning requiresis task-oriented and the other repre-
continual reevaluation, sentation of their employing agency.
analysis, and adjustments The two roles can be incompatible,
all directed toward the res-so team leaders should possess an
toration goal.Plans need to ability to separate scientific fact from
respond quickly to changesinference or judgments that reflect
suggested by field opera-policy and politics.
tions. Extensive preplanning
and rigid overplanning Controlling teams
should be avoided. Controlling teams is necessary to
Establishing and put- maintain working relationships and
ting a plan in place involvesto insure that performance standards
decision-making. Both the are met. In restoration teams consist-
team and supervisors in théng of professionals, the control func-
overall program must un-tion will largely be self- imposed by
derstand the overall systenthe members themselves, assuming
of decisions being made.a commitment to the task, an envi-
The people and the deci-onment that provides feedback on
. sion-making  processteam performance, an evaluation sys-
P. Reading. should collectively focus tem, and appropriate recognition and
on the task. Team membersewards for performance.
gram to save an endangered speciese usually highly skilled in conser-  Allteam members should partici-
Getting the organization right forvation science and management, arghte in defining the problem they are
a restoration team should be a majdhey should be included in all deciworking on, in designing appropri-
concern. Given the task environmergion-making and planning. ate strategies, and in agreeing upon
of restoration work, the overall pro-  Decision analysis has been usethe standards on which their perfor-
gram should have little formalizationsuccessfully in several endangered speyance will be judged. Once all mem-
and few hierarchical levels, rules andies recovery plans (Maguire 1986). libers have accepted the legitimacy of
regulation. Elsewhere, we have deshort, decision analysis is a form of riskhe task and the performance stan-
scribed many organizational conassessment wherein tipegoblem is dards, then controlling the task be-
cerns in conservation (e.g., Clark edutlined in a "decision tree." It iscomes less formidable. Feedback on
al. 1989). The bureaucratic centralextremely valuable in unpredictablendividual and team performance
ization of decision making and mantechnical and socio-political task enshould come regularly as the team
agement functions should be minivironments; endangered species resenducts its activities.
mal. For example, referring prob-+oration is a prime example.
lems upward within bureaucratic hi- Analyzing organizational
erarchies may destroy team cohesidreading teams problems and developing
and will frequently result in critical Leadership of the team and the ovegction plans
time lags if decisions by top manageall program should be task-orientedEndangered species recovery re-
ment are delayed too long, if lines offhe team leader should be a teamuires a framework for analyzing or-
communication become too long, ifouilder and a skilled manager of conganizational problems and for imple-
too many people are involved, or ifflict. Differences of perception andmenting change. For example, a
the relevancy of the issue becomeisterests will arise in any joint task,team may recognize that their day-
distorted by the time it takes for theébut coupled with emotionalism, dif-to-day effectiveness is hampered by
administration to make a decision. ferences can be magnified to unpraa lack of freedom to confront one
ductive levels. Team leaders shouldnother on relevant task issues. Hav-
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Abstract

Many people believe that the endangered species conservation process is not working very well.
Extinction rates remain high, and few species have recovered to healthy, viable populations in se-
cure habitats. Improving the professionals' and organizations' learning abilities that are involved
in species recovery may upgrade conservation, perhaps significantly. Learning, however, involves
more than changing or fine tuning experimental scientific methods. It requires a commitment to
focus systematically and explicitly on learning capabilities from the individual, professional, orga-
nizational, and policy levels. Effective, proactive learning improves performance by looking criti-
cally, but constructively, at past performance, current problems, and the context of the problem(s),
and applying the lessons to new situations. Though organizations involved in endangered species
conservation need to learn, the way that individuals and organizations do learn is still unclear. This
paper reviews current learning theory which offers ideas and suggestions, reviews current barriers
to learning, and suggests ways to facilitate improved learning to upgrade our conservation efforts.
If individuals and organizations involved in biological conservation can learn and apply lessons of
hindsight, and then translate them into foresight for future efforts, species recovery and protection
can greatly improve. The very health of the entire ecosphere is at stake.

Introduction detecting and correcting "errors," i.esponsibility for outcomes shared.
Justification for the Endangered Spemismatches between expectations and There has been considerable ex-
cies Act of 1973 (ESA) is largely outcomes (Argyris and Schon 1978)perience with endangered species con-
based on recognition that if the biotid_earning to meet practical conservaservation since passage of the ESA, but
enterprise is damaged by the extindion goals successfully involves moret is debatable how much of this has
tion of too many species, the currenthan refining scientific methods. Webeen explicitly and systematically con-
functioning of ecosystems will be lostmust focus on learning capabilitiesrerted to organizational or societal
or diminished, and the consequencemd processes at both individual angarning or how much improvement
for humans will be unpredictable, busocietal levels in pragmatic wayshas actually occurred in species sur-
most definitely harmful.lts is vital Fundamentally, we must learn to howival (see Yaffee 1982, 1994; Tobin
that the ESA policy be refined, adminto learn more effectively — an ap-1990; Kohm 1991; Alvarez 1993). The
istered, and applied well to conserveroach thatimproves performance bgad fact is that, as Argyris and Schon
species and their habitats. Improvingxplicitly seeking information about(1978:9) noted, "there are too many
the learning capability of profession-our own past performance, the dyeases inwhich organizations know less
als and organizations is the strategyamic status of the problems we facdhan their members." Organizational
most likely to be successful in this reand the context of these problemkearning capability, in government,
gard. This paper examines learning &Clark 1993). This focus on learningousiness, and NGOs, has been shown
multiple levels to improve species andbrings four targets to attention — in4o affect important organizational out-
ecosystem recovery and conservatiodividual, professional, organizationalcomes and policy implementation

and policy. Learning in any one of(Glynn et al. 1992). In this case, the
Learning at individual and these four may affect learning in allevel of performance in restoring en-
organizational levels the others. An explicit learning strat-dangered species is largely a function
Learning is the process of using inegy requires that inquiry and redirecef the ability of organizations to learn
formation to adjust one's responses tion are common, new ideas welform past experience and apply the les-
the environment, or the process ofomed, bridging rewarded, and resons to nevgituations.

Reprinted from Endangered Species UPDATE: 1996, 13(1/2):5-6,22-24.
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Learning theory Schon 1978). Recent interest in ormther in thought; (3) growth of reflec-
Exactly how individuals, profession-ganizational learning (see Sengéve perspectiveabout the conduct of
als, organizations, and policy system$990) stems from the fact that it hathe first two processes, the concep-
learn is not known. Parson and Clark vast array of practical implicationstion of the problem, and the results
(1995) provide a good overview, inBut despite its potential uses in imwhich the decision maker desires to
the context of sustainable developproving endangered species conseachieve" (emphasis in original).
ment, of numerous theories that exvation, these ideas and techniques are Similarly, Argyris and Schdn
plain the phenomenon of individuallittle known in species restoration(1978) emphasize the change in "re-
learning. Some theories focus omircles. Organizational learning deflective perspective" in their distinc-
people's behavior and what factorpends on individual learning, prob-tion between "single-loop learning"
(e.g., social, cognitive, symbolic)ably in one of two ways. It has beerand "double-loop learning." In
motivate it. Others emphasizeheorized that organizational learningingle-loop learning, organizations
people's rationality, and its "boundis the sum of its individual memberstevelop skills to scan their environ-
lessness," as they make decisionkarning, which is not as simple as itnent, set goals, gather better infor-
learn, or solve problems. Other thecsounds. According to Parson andhation, use it in planning, and moni-
ries look at information processingClark (1995:439) "What each indi-tor their own performance in relation
i.e. the need to filter and structure vastidual learns may be complexly conto their goals. The entire process is
amounts of incoming information.tingent on the choices and learningonducted within the context of the
Parson and Clark (1995:436) alsof other group members (e.g., in purerganization's central cultural norms
summarized the cognitive sciencesuit of high level coordinated perfor-and traditions, i.dts understanding of
definition of learning: "Learning is anmance by a group such as a baskédtew to do business and the adequacy
experience-driven change in the inball team, a string quartet, or a recovand reasonableness of its strategies.
ternal cognitive structure used to repery team). Othe means of individual Many organizations become good at
resent information. People respontbarning might be through activities thathanging organizational strategies to
to disparity between their cognitivedepend on the participation of othemeet unchanging norms.
structures and feedback from theigroup members, such as discourse, But some "errors" are not easily
behavior by revising their cogni-imitation, or shared activity." Alterna-corrected within the framework
tions." There is also a body of learntively, group learning may be analo{Argyris 1992). Sometimes the error
ing theory dealing with the joint de-gous to individual learning except thabr conflict challenges the norms
velopment, or "codetermination,"” ofit takes place at a more complex leveéhemselves. A program selected to
individual thought/learning and so-of society, i.e. it may be "autonomousachieve certain goals may be imple-
cial/cultural contexts. Learning bydetermined by group-level causal promented successfully, for instance, yet
individuals is prerequisite to organi-cesses that correspond to the processext be adequate to achieve the goals.
zational or policy learning. shaping individual learning" (p. 439).1t may be that, in the words of Leeuw,
For significant improvements toThus, one could speak of organizationat al. (1994:9) "evaluations precipi-
occur in endangered species consgrerception, memory, or changes in baate debate on core organizational is-
vation, organizations must learnhavior and beliefs. sues when they not only ask the ques-
Such a statement seems obvious, but Etheredge and Short (1983:42)tion 'how well are we doing,' but also,
few organizations set explicit learn-n their study of learning in govern-'does it make sense to do it, even if it
ing goals or track their learning perment agencies, proposed that leariis being done well?" Organizational
formance. No recovery or manageing ought to result in "increased indearning in these cases requires more
ment plan that | am aware of specifitelligence and sophistication ofthan a single feedback loop of chang-
cally lists learning as a goal. Leeuvthought and, linked to it, increasedng strategies: it requires a double
et al. (1994:2) point out that "organi-effectiveness of behavior." Etheredgéeedback loop that also reexamines
zational learning is usually not a de{1985:66) drew on three criteria tahe standards by which the organiza-
liberate enterprise, but an ad hoc emneasure increase in intelligence: "(1lion operates. The process must start
deavor used for problem solving." Ingrowth of 'realism', recognizing thewith recognizing the unexpected out-
part, the concept of organizationatlifferent elements and processes acemes, acknowledging that they can-
learning is relatively new; many keytually operating in the world; (2) not be "corrected" by doing the same
advances were made beginning in thgrowth of 'intellectual integration' inthing better, and developing a new
1970s building on theories about inwhich these different elements an@nd different perspective on the prob-
dividual learning (e.g., Argyris andprocesses are integrated with one atem. Double-loop learning must insti-
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tutionalize systems that "review andhere are cognitive constraints on howll circumstances. Second, decision
challenge basic norms, policies, andur minds perceive, collect, underprocesses in agencies tend to be
operating procedures in relation testand, and analyze information, aselosed, relying primarily on informa-
changes occurring in the environmentSess its reliability, and comprehend it§on sources that confirm agency ten-
(Morgan 1986:89). massive quantities and complexitydencies. Third, government agencies

Many of the people and organi-'Learning to perceive and to evaluateommonly demonstrate errors in
zations engaged in endangered spthe ‘facts' differently, including experi-judgment and perception: they
cies conservation could benefit fromencing them from the 'rationality’ ofunderappreciate valuable data, dis-
these concepts and criteria. Appraisalkther interests, and then learning to aatiss outsiders' suggestions, and base
of restoration efforts, for instance differently with regard to them" (p. 473)judgements on wishful thinking.
would be improved by willingness tomay be an overwhelming task. Fourth, early appointments of people
examine both personal and organiza- A number of intrinsic limitations to important positions tend to deter-
tional norms as well as the success oih learning have been recognizethine later outcomes. Fifth, thereis a
particular programmatic elementswithin organizations, too, particularlytendency within bureaucracies for no
As Senge (1990) suggests, organiziureaucratic ones. Morgan (1986pne to accept complete responsibil-
tional learning depends on developeites three such barriers. First, orgaty. Sixth, policy meetings are usu-
ing new values and assumptions, nemnizations impose fragmented strucally highly ritualized, which rein-
"action rules," new capacities in bothures of thought on their employee$orces patterns of collective decision
cognition and language, and nevand discourage them from thinkingnaking and bypasses "intellectual
practices. Many of the supposedlyor themselves. Organizationally-seintegrity" (p. 98). Seventh, group de-
intractable and recurring problems ofjoals, structures, roles, and routinesision processes are generally "de-
recovery programs could be oversharply define patterns of attentiorsigned to affect choices rather than to
come by adopting new approaches tand responsibility for people within clarify them" (p. 99). Finally, organi-
learning. The practical benefits inthe group. Even successful single-loopational learning is inhibited when de-
terms of improving efficiency, devel-learning may inhibit asking deeperision makers underuse or penalize in-
oping operational process and savinguestions about the organization's uriermation form subordinates.

species would be enormous. derlying assumgpons, norms, and Many of these "self-blocked
learning capabilities (Argyris 1992).learning" patterns appear over and
Barriers to learning Second is the system of bureaucratimver again within organizations, and

There are inherent limitations onaccountability that fosters defensivethe same strategies for organized be-
learning both by individuals andness. The organization and its enhavior are repeated despite continu-
groups. These limitations are at plaployees may make excuses, defleig incongruities between people's ex-
in endangered species conservation essponsibility, or obscure issues angectations of how theiactions and

in many other settings. Michaelproblems that might make them looldecisions will affect matters and the
(1995) notes that three barriers tbad. This may be manifest as "coveactual outcomes and effects.
learning may be largely unconsciousips,” manipulation of images and

at the individual level, but nonetheimpressions, or telling superiors oimproving conservation by

less real. First, sociocultural conthe public what employees think theymproving learning

straints against learning are part afvant to hear. Third is the differenceThe constraints on achieving a more
every human myth system and itbetween what people say and whaearning-based approach to endan-
"shared set of tacit assumptionsthey actually do. Employees "de-gered species conservation are fun-
(p.469). "Our belief that we are in-velop espoused theories that effeadamental cultural, biological, and or-
dependent agents deters us from retively prevent them from understandganizational factors. Yet, the neces-
ognizing how very much our beliefsing and dealing with their problems'sity of change is widely recognized.
and behavior, our way of evaluatingMorgan 1986:90). "Groupthink" To put it simply, we need to learn how
persons and events are shaped by quressures may reinforce these tendeto learn explicitly and systematically
myths and our habits" (p. 469). Seceies (Janis 1972). at all levels-individual, professional,
ond, emotional factors also weigh  Etheredge (1985) identified sev-organizational, and policy. A num-
against learning. New ways of uneral barriers to governmental learnber of suggestions have been put for-
derstanding the world may creaténg (see also Osborne and Gaeblavard to implement and facilitate im-
uncertainty, risk, threat, a sense af993). First, agencies tend to adopiroved learning and reorientation of
vulnerability, and anxiety. Third, similar policies and programs acrossur approach to conservation.
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Michael (1995:475-484) offersbesides 'the facts,' including indi-complex problems that recognizes the
nine recommendations for improvingvidual fears and "protecting organiimportance of exploring different
learning in the context of the renewatational turf or political expediency."viewpoints... This is best facilitated
of ecosystems: (1) "Use the metafb) "Use facilitators rather than chairby managerial philosophies that rec-
phoric power of language." Michaelpersons.” Training in the skills ofognize the importance of probing the
points out that war (and its derivagroup facilitation can be extremelyvarious dimensions of a situation, and
tive sports) is a pervasive metaphdoeneficial to a group's learning. (6gllow constructive conflict and debate
used to describe many of our society'$ntroducing training of group pro- between advocates of competing per-
activities: "These metaphors tacitlycess skills." Special training can alsgpectives. In this way issues can be
emphasize we/they, before/after, winhelp group members overcomdully explored, and perhaps redefined
ner/loser, beginning/ending, fixedpredisposition's toward poor listenso that they can be approached and
boundaries in time and space, and rang, interrupting, "withdrawal from resolved in new ways. This kind of
lationships that map poorly onto theactive participation, resistance to evinquiry helps an organization absorb
amorphous information world...andery suggestion, long-windednessand deal with the uncertainty of its
onto the fluid ecological putting down other participants, ancenvironment rather than trying to
environment...[And] it is usually by scapegoating"” (p. 481). (7) "Provideavoid or eliminate it." (3) "Avoid im-
these metaphors (data never reahort-term reinforcements/rewards.posing structures of action upon or-
alone) that activists and policy makTo help counteract the inherentlyganized settings...When goals and
ers present their proposals" (p. 476jong time frames of environmentalobjectives have a predetermined char-
He suggests building an alternativenanagement, Michael calls for theacter they tend to provide a frame-
vocabulary of metaphors that morénvention of rituals that regularly rec-work for single-loop learning...
accurately reflect the realities of "arognize and reward learning and adviore double-loop learning can be
amorphous, problematic, informaknowledge the many risks taken. (8)yenerated by encouraging a "bottom-
tion-rich world of multiple myths "Reinforce the learning mode by beup" approach to the planning pro-
described by such words as recipra&coming educators." Educators at altess." And finally, (4) "Make inter-
cal, resilient, circular, emergent, delevels can practice modeling this newentions and create organizational
velopment, ebb and flow, cultivatekind of learning, including using structures and processes that help
seed, harvest, potential, fittingnessnore appropriate metaphors and thumplement the above principles."”
both/and" (p. 477). Such metaphorshanging the social context. (9) "Use Westrum (1986) provided seven
might come from the fields of biol- disasters and crises as learning occprinciples for developing "genera-
ogy, ecology, music, storytelling, andsions." Sudden, even violent, disruptive" rationality within organizations,
learning itself. (2) "Use myth rein-tions in the world provide a potenti.e. a strategy of creating problem
forcement to encourage learning.and unique opportunity for learningsolving: (1) "Encourage system-wide
Traditions that esteem learning havthat could be anticipated and capitalawareness for all members of the sys-
long existed within Western culture-ized through scenario construction orem. No one can be expected to help
science, exploration, art, athleticsgaming simulation. These nine camsolve the system's problems if they
"American ingenuity" — and thesebe applied to endangered species rde not understand what those prob-
should be highlighted and strengtheovery, as can the following suggestems are. An empowered periphery
ened. (3) "Acknowledge uncertaintytions. must be one aware of overall goals
and embrace errors." Learning re- Other authors have offered useand approaches." (2) "Encouraging
guires recognition of many futureful suggestions for upgrading thecreative and critical thought for all
uncertainties: "When uncertainties ilearning performance of organizaorganization members. Although
the outcomes of proposed policy antions, although they have not specifisome members of the organization
action are acknowledged, perceivedally addressed the conservatiowill contribute disproportionately, it
risks and vulnerabilities increasearena. Morgan (1986:91-95) summais vital to realize that some important
However, options and the opportunirized four general principles: (1) "En-ideas may come form unlikely
ties for resilience also increase." (pcourage and value an openness asdurces.”" (3) "Link the parts of the
479). (4) "Minimize the learner'sreflectivity that accepts error and unsystem whose work is independent.
sense of vulnerability." Michaelcertainty as an inevitable feature oThe members of a task system must
notes that learning groups are morife in complex and changing envi-understand each other's work if they
successful when they acknowledgeonments." (2) "Encourage an apare to co-operate in solving the
that there are other significant issuegroach to the analysis and solution afystem's problem — not just their
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own. Itis not enough to identify withsingle notion, best expressed by Morprotecting more species and habitats
the system as a whole. Without seggan (1986:91): "In essence, a newhan previously, and it is hoped, pre-
ing integration as an important taskphilosophy of management is reventing species decline. Comprehen-
organization members will performquired, to root the process of orgasive regional planning has always
their contributions often in blissful nizing in a process of open-endetbeen suggested as a way to integrate
ignorance of what the rest of the orinquiry... The whole process of learnplanning and management for wild-
ganization requires." (4) "Scan théng to learn hinges on an ability tdlife (including endangered species),
system's parts for relevant solutionsemain open to changes occurring inatural resource use, land use, air and
or contributions. Use the best soluthe environment, and on an ability tavater quality, development, and trans-
tions regardless of their origins. Ev<hallenge operating assumptions in portation at local, regional, state, and
ery organization should examine thenost fundamental way." Institutionsfederal levels (e.g., California Gover-
ability of its intratelligence systemthat deal with the conservation ohor Wilson's "Strategic Growth Plan™).
[what an organization knows aboutndangered species in America, inFhese two initiatives to "scale up" con-
itself] to do this. It may be useful tocluding the professions, science, gowservation efforts contain the seeds of a
develop formal exercises to generaternment management agencies, atehrning approach to multiple levels,
alternatives. The fruits of these exnon-profit sector, are currently notbut neither one embodies a fully-rec-

ercises should be formally transmitorganized this way. ognized focus on learning as a signifi-
ted and acknowledged." (5) "Reward cant tool to improve conservation.
communications and activities thatConclusions Michael (1995) concludes that

show a desire to contribute to the ent is widely perceived that current"there are two kinds of learning: one
tire system's thought process. Alendangered species conservation fer a stable world and one for a world
though today's contribution may nonot working as expected. Extinctiorof uncertainty. Learning appropriate
be the answer sought, tomorrow'sates are high and accelerating; feior the former world has to do with
contribution will never come unlessendangered species have been riearning the right answers and learn-
today's is recognized. 'Good try' isurned to healthy, viable populationsing how to adapt and settle into an-
always superior to 'No good." (6)ESA reauthorization efforts provideother mode of being and doing.
"Avoid over-structuring. Most of the an opportunity to improve conservalearning appropriate for our world
organization's resources should bgon significantly at the legislative has to do with learning what are the
used in coping with problems, not inevel. Numerous other practical opuseful questions to ask and learning
building up the private domain of itsportunities for improvement exist athow to keep on learning since the
leaders. It is a natural tendency fothe individual and organizational lev-questions keep changing." (p. 484).
parts of systems to entrench thenels in many field efforts (Clark et al. The future health of the nation and
selves. It is equally certain that re1994). Learning is an approach thahe planet is directly linked to main-
sisting this tendency is necessary toould be widely applied. Active, ex-tenance of the biotic enterprise on
maintain generativity." (7) "Examineplicit, and systematic learning aboutvhich all human activity ultimately
mistakes honestly. Generative sydduman systems (organizations, pradepends. The opportunity for signifi-
tems characteristically deal with misfessions, policy making, etc.), as weltant improvements in biological con-
takes as system problems rather thas endangered species and ecologiervation exists in the cultivation and
as person problems. While genuineal systems, would ground conservaexpansion of our learning abilities,
negligence should be punished, ovetion efforts in realism and enlargd.e. in learning how to learn and ap-
sights and inadequacies are humatheir scope significantly. plying the lessons of our experience.
The important issue is to identify the  Inrecent years, new responses to
source of the mistake, not punish thbiodiversity conservation have comd.iterature cited
person who made it. The ability offorward. Ecosystem managementlvarez, K. 1993. Twilight of the panther:
the system to repair its problems iproposes to conserve biodiversity in Biology. bureaucracy, and failure in an en-
L . .. . dangered species program. Myakka River
strongly_rel_ated to the willingness oflarge regional biotic systems with Publishing, Sarasota, Florida.
people in it to open themselves tprotected core areas, buffer zonegyygris, C. 1992. On organizational learn-
criticism. This willingness is great-and interlinking corridors. This ing. Blackwell Publishers, Cambridge,
est when criticism is dispassionatevould be accomplished by coordinat- Massachusetts. ) _
and impersonal.” ing management on large spatial arffY9"'s: C-, and D. Schon. 1978. Organiza-
. tional learning. Addison-Wesley. Reading,
The myriad ideas and approachetemporal scales based on watershedsyassachusetts.
covered here can be boiled down toand natural biotic communities, thuslark, T.w. 1993. Creating and using knowl-
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Abstract

Prototyping is a practical response to the need for innovation, creativity, and new initiatives in
endangered species conservation. Though prototyping is an inventive approach to diverse problems
that strives to develop a model on which to base future programs, it has not been utilized fully in
species conservation programs despite its growing record of positive benefits. Prototypes are flex-
ible, creative processes and designs for detecting and correcting errors that cannot be otherwise
detected in uncertain, original, and spontaneous systems, such as in recovery programs. Endan-
gered species conservation is an ideal instance where prototyping may well significantly upgrade
recovery efforts. Successful prototyping requires that all participants agree to participate, that the
leadership is cooperative, that the process is open and creative, and that participants' primary
objective is improving performance, not power or some other personal or organizational goal. A
prototyping exercise, carried out in Victoria, Australia, beginning in 1988, to facilitate the conser-
vation and recovery of the endangered eastern barred bandid®@etanfeles gunniji met with
success as the population increased from 150 individuals at one site to over 700 individuals at seven
sites over the next few years. Lessons learned in this prototyping exercise are easily transferable to
other endangered species recovery efforts, including: (1) explicitly using a prototyping strategy to
guide recovery efforts; (2) embracing an interdisciplinary, problem-oriented approach; (3) using
small, knowledgeable tean{d) clarifying goals and establishing open, accountable decision-making
mechanisms; and (5) evaluating all aspects of the recovery exercise systematically and regularly.

Introduction later pilot projects. Prototyping thus idelieve are transferable to other en-
Prototyping is a proven strategy ta means of upgrading professional amdangered species programs.

solve complex, challenging tasks likeorganizational practice and knowledge

those posed by endangered specigsgeneral (Lasswell 1963, 1971a). OuPrototyping: Theory and use
recovery efforts. Prototypes arexperience on three continents shows endangered species con-

small scale, exploratory interventionghat the prototyping strategy has naservation

in social or policy systems to imple-been employed explicitly or systematiPrototypes are innovative approaches
ment a trial change, such as changally in endangered species conservés problems that are geared toward
ing people's assumptions about hotion to date, despite the significant imdevelopment of a model on which to
they should interact or who shouldprovements it offers to our collectivebase future actions or programs. The
share what kinds of power. With theconservation efforts. underlying philosophy was presented
primary goal being to gain informa-  In this paper we introduce theby Lasswell (1971b: 192): "The ap-
tion, prototypes are structured as inprototyping strategy using the Ausproach described here is especially
novative, interactive processes fotralian eastern barred bandicoopertinent to the aspiration of all who
active learningThey are the creative, (Perameles gunrimanagement pro- would innovate fundamental
corrigible initiatives that, if successful,gram as an example. We offer fiveehanges. The aspiration towards rel-
can provide the basis for structuringprototypical considerations that wesvance implies the will to grasp and
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change reality. Programs of this kindemain more flexible and creative.ond, leadership should agree to the
can be expedited by the spread of Bhe self-correcting element is keygeneral principals and approach of
technique that builds self-correctiorPrototyping efforts are usually man-{prototyping. Third, the process must
into its every application." aged by a small group of researchbe open and creative. Fourth, top pro-
Prototypes are used as a learningrs/initiators who are "deeply confessionals should be included and
technique and as a template for fueerned with contributing to knowl- their opinions respected. Finally,
ture action; as such, they serve asdge and professional skill" and funpeople involved should be interested
exemplars or archetypes. Successfdamentally committed to the success improving performance rather than
prototypes encourage other prograntf the project (Lasswell 1963: 95).gaining power — i.e., keeping poli-
to adopt their fundamental features dBecause of the uncertainty, originaltics at a minimum (Lasswell 1971b).
key elements, thus providing a modety, and spontaneity in social system®rototyping efforts may be strongly
for replication and continual revisionthe can not predict at the outset whichpposed by some interests that pre-
(Lasswell 1963). Prototypes can bstrategies will be most effective.fer the status quo (Lasswell 1963),
official or unofficial, and are com- Thus, "part of the challenge of theand for the effort to be effective, par-
monly employed in the businessapproach is to discard and adapicipants must neutralize such oppo-
world. For example, auto manufacthroughout the course of the projectsition. Prototyping is only possible
turers set up prototypes of varyindLasswell and McDougal 1992: 896)in supportive contexts not dominated
kinds, ranging from special problemHowever, they should not modify theby issues of power and control.
solving teams to experimental caproject too quickly or too often. It
designs (Westrum 1994). Themust be granted an adequate trial pdhe Australian bandicoot
prototyping idea is achieving a stanriod to develop some support, legitiprototyping effort: A test case
dard of operation that represents macy, and "power" before being reA prototyping exercise was initiated
new model. Once this is done, piloevaluated. Even though the goals df 1988 to facilitate the conservation
projects can be carried out on a large project may be clear, as in the cleand recovery of endangered eastern
scale. The aim of prototyping is togoal of recover the bandicoot speciedarred bandicoots in Victoria, Austra-
discover and lay "the foundation fomumerous ambiguities may persistiia. While few of the programs par-
orderly replication of the revised pro-'hence an aim of prototypic study igicipants were formally familiar with
totype model" (Lasswell 1963:112).to devise a better strategigrototyping as such, mostwere com-
Trial changes are made in proprogramme" (Lasswell 1971a: 190)mitted implicitly to the idea and prac-
grams or policies as a way to faciliPrototypes thus establish a process ftices of prototyping and agreed to
tate self-observation, build insightdetecting and correcting errors, a pragparticipate. We believe several com-
and enhance prospects for succesedure for accumulating successgsnents of our prototyping effort are
Such changes thus can not be tightlgnd weeding out failures (Brunnetransferable to other endangered spe-
controlled like scientific experiments,1995, personal communication). Irties conservation programs.
although the existence of some replitheir emphasis on continual learning Eastern barred bandicoots are
cable features makes them similar tand creativity, prototypes requirerelatively small (500 to 900g) noctur-
experiments. Nor can they be leftlear, detailed, and comprehensiveal marsupials with thin snouts,
solely to political manipulation andexplanations of all aspects of the prastrong curved claws, and pale bars on
control. Their uniqueness makesotype including all actions under-their hind corners. They feed prima-
them similar to case studies as a wapken (Lasswell 1971b). rily on soil invertebrates and are
of learning about a system. Because Work settings characterized byhighly fecund, with the shortest ges-
conservation programs lie somehigh complexity, uncertainty, andtation of any mammal (12.5 days) and
where between science and politicsonflict — which certainly describesthe ability to give birth every three to
— their conditions can not be totallyendangered species recovery prdeur months. P. gunniionce inhab-
controlled in a scientific sense, nograms — benefit most fromited the grasslands and grassy wood-
should they be managed only by buprototyping (Brunner and deLeonlands of Victoria and Tasmania, but
reaucratic officials and politicians —1983). Several conditions increasafter a 99+% decline in range and
prototypes are particularly useful ashe probability of successfulabundance, the species is threatened
a means of initiating changes angrototyping. First, all participants inwith extinction on mainland Austra-
gaining insights about such programghe program should agree to particilia. Bandicoots suffer from extensive
Prototypes  differ from pate, although not everyone neetabitat alteration and degradation,
preplanned pilot studies in that theyully understand the exercise. Segpredation by introduced red foxes
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(Vulpes vulpesand feral and domes-sible for bandicoot decline; population and reintroduction, eco-
tic cats Felis catu3, motor vehicle (2) under appreciation of thenomic and sociological issues, and
collisions, disease, and possibly pestgency of the situation; public relations. New work arrange-
ticides (Seebeck et al. 1990). By the (3) insufficient strategic plan- ments better communication flows
end of 1991, only 109 bandicootshing with specific recovery targets,and improved decisions making in-
were known to survive on the maintimelines, and responsibilities; vigorate the conservation effort.
land in four populations: one in the (4) little information on impor- Mandatory written evaluations were
wild, two in small nature reservegant sociological and organizationaldiscussed in monthly meetings as a
with anti-predator fencing, and onevariables; basis for modifying actions.
in captivity. (5) no regular, systematic pro- The eastern barred bandicoot's
Throughout the 1970s intermit-gram evaluation as a basis for learnstatus improved dramatically under
tent research on the species, status aing and inprovement. the program reorganization and new
distribution took place, and in the  This evaluation, a key part of theoperations. Goals were clarified and
early 1980s, active but limited manjprototyping strategy, was crucial. Inattention was focussed on a much
agement commenced. Initially thea cooperative, trustful, and supportwider array of organizational issues,
recovery program was loosely orgaive problem-solving setting, it permit-for example. This resulted in a dra-
nized, although a variety of conserted all participants to identify prob-matic increase in both captive and
vation activities were initiated, in-lems and their likely consequencegeintroduced populations and in im-
cluding habitat protection and enParticipants examined and evaluategroved wild and captive manage-
hancement, predator control, motoryarious alternatives to alleviate thenent. Also, standardized monitoring
ist warning signs, community educaproblems. The overall prototypingwas put into place, new reintroduc-
tion, and formation of recovery teamshilosophy provides the flexibility to tion sites were located and evaluated,
(Arnold et al. 1990). Success waadapt conservation initiatives to theéind more regular ongoing formal and
limited. In 1988, a prototyping ef-actual conservation challenges$nformal evaluations were under-
fort was begun, including rigorousquickly and successfully. taken. The net result was the growth
research (e.g., Clark and Seebeck The context of the bandicoot cas@f the dwindling population to over
1990). A population viability analy- made prototyping possible at tha¥00 individuals by late 1993
sis estimated a 100% chance of exime because of the relatively lom{Backhouse et al. 1994b). While re-
tinction of the wild population in 25 profile of the program, the limited cent success bodes well for the spe-
years and a much shorter mean timgumber of participants, and loose orcies, the eastern barred bandicoot re-
to extinction (Lacy and Clark 1990).ganization, the willingness of partici-mains far from recovered (Humphries
Concurrently, results from annuabants to examine a variety of optionénd Seebeck 1995).
field surveys indicated a strongly defor the future of the program, the lack A continuing commitment to the
creasing population trend. Althouglof debilitating conflict, the support orprototyping strategy encourages
captive breeding and reintroductiomeutrality of key actors towardsadaptability of conservation efforts
were initiated in 1988, these populaprototyping and the concept of develand eventual bandicoot recovery. But
tions were not self-sustaining. Thisping a model program, and the prias the status of the bandicoot im-
combination of factors acceleratednary interest of most participants irproves, government budgets shrink,
conservation efforts. program success (i.e. bandicoot reand public support oscillates. Main-
The continuing downward trendscovery). Both internal and externakaining commitment will not be easy.
also lead participants in late 1991 tgupport for the program was high.
call for an in-depth programmatic re-Additional support for prototyping Prototypic elements transferable
view of all recovery efforts up to thatdeveloped as the program begai® other endangered species
time (Reading et al. 1992). Theymeeting success. efforts
looked at all factors and forces affect-  The bandicoot recovery programrhe following lessons learned from
ing the program, both external andvas reorganized in early 1992 as the bandicoot prototyping effort are
internal: biological/technical, organi-result of the group's evaluatiortransferable to other endangered spe-
zational, socioeconomic, and powerfBackhouse 1992; Backhouse et aties programs (Clark et al. 1995).
authority. The evaluation identified1994a). The restructuring set up a (1) Explicitly use a prototyping
the following weaknesses: central decision-making authoritystrategy to guide the recovery effort.
(1) incomplete knowledge aboutand four expert teams or workingParticipants should agree to use a
many factors that were likely respongroups in captive management, wildlexible, adaptive approach to their
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thinking, organization, research, anthe same time, goals should remaipractices. Every recovery program
management. It is likely that somepen and be revisited frequently t@an develop its own systematic ap-
conservationists have already usedsge if they are still relevant to progresproach to learning and improvement
prototyping approach, but have noand changing circumstances. Ththrough prototyping and report its
used the term to describe their methotbmplexity and uncertainty characterresults to all those concerned with
or recognized that the theory existdgstic of conservation programs shouldonserving biological diversity.
Theory on prototyping should explic-not preclude or rigidify conservation
itly guide each application, and asactions. Decision-making should beAcknowledgements
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Abstract

Endangered species recovery requires the confluence of technical skills, most often represented by
biology and ecology and their many adjuncts, and social and organizational skills. Over the history

of endangered species protection, the social and organizational skills necessary for successful spe-
cies recovery have often been lacking in recovery programs. As a result, these programs often
exhibit weaknesses involving coordination and cooperation among program participants. We dis-
cuss and propose the use of methods to improve recovery programs by focussing on and augmenting
social and organizational aspects of program implementation and evaluation. The methods we
promote fall under the rubric of the "decision seminar," developed by Harold Lasswell and used
successfully in many contexts over the past half century. We discuss two examples of endangered
species programs which utilized aspects of the decision seminar — one unsuccessfully, in the United
States, and one successfully, in Australia. Using these examples, we illustrate the benefits and
utility of adopting the decision seminar in endangered species recovery programs.

Introduction ments aimed at directing biologicalre-  Here, we describe, illustrate, and
Endangered species recovery prograraearch and management. They are nzll for the widespread use of a proven
require collaboration and effectivedesigned to take a complete, problemmethod — "decision seminar" — to
problem solving among participants —eriented look at the recovery challengenprove success of recovery efforts.
government agencies, landownersr address its full context in any singldurgess and Slonaker (1976) give a
conservation organizations, industrgase. Rarely do recovery plans offetlear and thorough description of
groups, resource users, and others. Thaidance on how to effectively man-how to carry out a decision seminar.
best way to achieve this is by particiage the organizational complexity in-To date the decision seminar method
pants agreeing on what the recovemyolved in recovery efforts, for examplehas been little used in species recov-
problem is, its context, and how to solvén reality, diverse participants withery, but it promises to significantly
it. Optimizing recovery means usingcompeting values and perspectives camprove conservation.

old methods better and adopting newnd do impede recovery, unintention-

ones as needed. Infact, the Endangeraitly or otherwise. This makes solvind. The Hawaiian monk seal case
Species Act of 1973 (ESA), Marinerecovery problems that much hardefhis case, although it did not use the
Mammal Protection Act of 1972 As a result, collaboration in recovenydecision seminar method, illustrates its
(MMPA), and other laws and adminis{rograms is often ad hoc or haphazartignefits, in part by counter (negative)
trative rules for protecting species andven in cases where a plan clearly dexample. The Marine Mammal Pro-
habitats all seek to enhance coordindineates the roles and responsibilities déction Act created the federal Marine
tion and collaboration as one means farogram patrticipants and where leatMlammal Commission (MMC), a small
improve recovery. However, in the 30agency staff make deliberate efforts tlmdependent agency of the executive
year history of the ESA and MMPA naobring participants together. Clark andbranch charged with overseeing and
formal approach has been adopted Westrum (1989) have written on theroviding recommendations on federal
this regard, other than use of recovenyeed for guidance in the formation andnd state marine mammal programs
plans as mandated by the ESA. Reperation of high-performance teamsinder the ESA and MMPA. Over its
covery plans are often technical docun endangered species recovery. history, MMC has undertaken a hum-
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ber of meetings fashioned after the déallace 2000; Wallace in press). Theonference room overlooking the Pa-
cision seminar method, with varyingMMC was responding to these probeific Ocean, where participants could
levels of success. In 1989, while otems in calling its meeting. Problemsstretch their legs while taking in a view
the MMC staff, one of the authorsincluded NMFS's refusal to convenef the beach, ocean, or sunset. Food
(RLW) helped to organize a meetinghe monk seal recovery team betweesnd drinks were provided. In all, an
of participants in the Hawaiian monk1984 and 1989 despite alarm over theffort was made to make the meeting a
seal recovery program to address proleclining monk seal population anccomfortable occasion in which partici-
lems in program implementation angbroblems of inefficiency. The programpants could focus on the agenda —
evaluation. The Hawaiian monk seathowed problems in data collectionnonk seal recovery. The agenda,
is among the world's most endangereghalysis, peer review, and publicatiorvhich was drafted by MMC and shared
seals, with a current population numduring the 1980s (Marine Mammaland revised with the input of the par-
bering fewer than 1,500 individuals thaCommission 1990). Among the goalsicipants prior to the meeting, indicated
has declined about 60% since the lawf the MMC-sponsored meeting waghat the two days would be devoted to
1950s (National Marine Fisheries Serto promote a collaborative and coordistrategic planning to address specific
vice 2001). Itis found in the Hawaiiannated approach to the many compleshortcomings in the monk seal pro-
Archipelago, predominately in theinterrelated issues challenging NMFS'gram. This meant that participants
atolls and islets to the northwest of thefforts to protect and recover the moniwvould be expected to critically evalu-
main Hawaiian Island$2ressures fac- seal and its habitat. ate their past actions, develop shared
ing the monk seal population include  The meeting took place in La Jollagoals for addressing existing problems,
predation by sharks, mauling ofCalifornia, at NMFS's southwest redbrainstorm alternatives to address iden-
young and female monk seals bgional research laboratory, the parenified problems, and then commit to
adult males, starvation of youngpffice to the NMFS laboratory in Ho- actions necessary to achieve the goals.
seals, disease, environmental comolulu where the monk seal program

taminants, human disturbance, injurys housed. While it was not modeledvieeting results

or entrapment in marine debris, anéxplicitly on the decision seminar, itThe meeting was a failure. MMC made
both operational and biological interdnitially shared both structure and goala strong attempt to run the meeting such
actions with commercial fisherieswith the decision seminar method dethat it would have a lasting effect on

(Ragen and Lavigne 1999). scribed below. The meeting involvedhe monk seal program through the
a core group of agency personnel andork and commitments of its partici-
Recovery efforts non-agency scientists who were thepants. However, acommitment by key

The lead agency for monk seal recowither responsible for making decisionagency participants to changing the sta-
ery under the ESA and MMPA is theconcerning the monk seal research arids quo operation of the monk seal pro-
National Marine Fisheries Service ofnanagement programs or were expgram never materialized. This was due
the U.S. Department of Commerceienced monk seal researchers. Amorig several circumstances. First, agency
(NMFS), which manages both researctine concerns they addressed were tk&ff approached the meeting with some
and management activities in the preeffects of various human activities ortrepidation due to the perception that
gram. Other agencies and organizanonk seals and their habitat they would be subjected to criticism for
tions have been involved in monk seal Non-governmental advocacypast and current problems. Second,
recovery due to their ownership ofgyroups were not invited to attend. ThMMC, despite having sought the input
monk seal habitat, operations in monparticipants were selected solely foof participants prior to the meeting, set
seal habitat, advocacy of monk seal igheir knowledge, skill, and experienceand controlled the agenda, which meant
sues, or the relevance of their expertise monk-seal related research and mathat other participants did not feel the
in addressing problems with monk sealgement and their status as authoritaame level of commitment to the meet-
recovery. They include the U.S. Fisltive decision-makers in the monk seahg as did MMC. Third, as the meet-
and Wildlife Service, Hawaii Depart-program. The meeting was conveneithg wore on it became clear that much
ment of Land and Natural Resourcesnd moderated by MMC staff whoof the onus of improving the program's
Western Pacific Fishery Managementvere skilled in group dynamics andperation was being placed on NMFS.
Council, U.S. Navy, U.S. Coast Guardstrategic planning, knowledgeabléVhile this was appropriate given
Sea Life Park of Hawaii, and Earthtrustabout monk seal recovery issues, blIMMFS's responsibilities as lead federal
The monk seal program, as diwere notdirectly involved in monk sealagency under the law, at the meeting
rected by NMFS, has a history of orgadecision making. The meeting wagey NMFS staff began to feel put-upon,
nizational dysfunction (Lavigne 1999;held over the course of two days in and thus less open to the process that
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was occurring. Fourth, participantsand NMFS to establish a meeting for-  Decision seminars are a structured
other than NMFS staff tended to eithemat that would be mutually supportimethod for integrating the many dif-
side with MMC in pursuing its agendaive, the outcome would likely haveferent approaches to group meetings
for the meeting and monk seal prograrbeen different. Given the resistance dhat are necessary to develop solutions
or to be noncommittal. NMFS to MMC's and other partici-to complex problems. Lasswell
As a result, NMFS staff becamepants' recommendations for NMF§1971a, 1971b) and Burgess and
increasingly defensive and thus lessction, a truly collaborative formatSlonaker (1975) describe the basic
interested in a collaborative effort tamight have resulted in fewer changefunctions and components of a decision
secure program goals, which in anyo the monk seal program than wereeminar. Firstis a dedicated core group
case appeared not to be shared goadsiginally sought by MMC. The ben- of individuals committed to meeting
but rather MMC's. All of these factorsefits, however, might have been amegularly and for as long as is neces-
conspired to reduce the commitment bymprovement in participants' willing- sary to address the problem (maybe
NMFS staff to MMC's goals for the ness to evaluate the program throughyears). This is necessary for the group's
meeting and thus to making the meettitical, constructive discussion, thuknowledge and experience to grow as
ing a productive one. Instead, as thepening the door to improving imple-a unit and to avoid the need to repeat-
meeting wore on discussion devolvedhentation in the future. As ftirned edly return to basic foundational issues
into a series of proposals for programaut, the meeting failed to improvewith the addition of new members in
matic changes, which, due to other paimplementation, evaluation, or thethe later stages of the seminar. This
ticipants' lack of buy-in, appeared atevel of discourse that occurred amongequirement underscores the impor-

MMC attempting to micro-manage thegprogram participants. tance of participants agreeing to join
monk seal program. The failure of the the group because they have a primary
meeting was caused by NMFS's resi$t. The decision seminar interest in solving the problem at hand.

tance to improving its programmaticOne promising method for achieving_.asswell (1971a) suggests a self-se-
actions under the ESA and MMC's lacla more successful collaboration antbcted membership, but in the context
of skill in managing the meeting to re-coordination is the decision seminaof endangered species recovery, partici-
duce the conflicts that undermined it(Clark 2002). Decision seminars ar@ants in a decision seminar must rep-
For example, as the meeting progressedcontinuing series of moderatedresent all the participants whose in-
and it became clear that participantstructured sessions involving selectedolvement is necessary to achieve re-
were not achieving the goals they departicipants in the recovery processovery goals for the species or popula-
sired, closed-door meetings amon@hey are designed to promote identition in question. Changes in core group
sub-groups began to occur durindication of problems realistically andmembership will likely occur (e.g., dis-

meals and at night which de-emphaagreement on strategies for solvinguptive group members should be asked

sized the importance of the primarghem practically. to leave). Nevertheless, the core group
meeting. Following the meeting, must remain stable enough over the life
NMFS's staff and program returned tdMethod and features of the seminar so that the goals can be

the status quo — relations betweefhe idea and structure of the decisioaccomplished intmely fashion (par-
NMFS and other program participantseminar was developed by Haroldicularly where increasing species
was unchanged with the exception thatasswell as a means for carrying ounortality or habitat loss is occurring).
NMFS finally convened the recoveryproblem solving and decision makingsub-groups may be formed to address
team, which has meet regularly evethat stabilizes people's expectations ariddividual aspects of the overall prob-
since. Nonetheless, little changed tgoals in a management policy procedem and outside experts may be asked
improve the shortcomings in the pro{Lasswell 1960, 1971a, 1971b). Spealte join the group temporarily as the
gram that MMC had identified. ing generally, Lasswell (1960:216)need arises.

Comparing the decision seminanoted that "it is increasingly perceived  Second is commitment of group
model as described below to this meethat modes of group problem solvingnembers to carrying out an agreed-
ing illuminates its shortcomings: theare needed that improve the probabilipon and specific agenda. This is nec-
meeting was not based on a sharéty of realistic, comprehensive andessary to avoid diffusion or misappro-
commitment to goals and the meetingmely solutions," an observation whichpriation of the goals of the group and
was not run such that tension amongpplies directly to endangered specide keep the group operating with the
participants would be reduced and cofkecovery today and underscores theverriding recovery goal in mind. The
laboration could occur. Had effortamportance and potential of the decimore specific the tasks and the clearer
been made at the outset by both MM@&ion seminar method. the understanding of each member's
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responsibilities the better, even if cereach other to promote a sound decand conditions of the recovery effort.
tain tasks are abstract (e.g., conceptusibn making process. This visual material can be constantly
brainstorming, so often necessary to Sixth is clear agreement on thaipdated and it can be used to orient the
address complex problems). For recowverall operational and task-orientedjroup from meeting to meeting.
ery programs, "goal inversion or subgoals and to stay focused onthemwhen What sets a decision seminar apart
stitution" occurs and the recommendgpresenting and using information infrom other methods of group work in
tion helps avoid that and other probrecovery. Vithout consensus onendangered species recovery is its em-
lems (see Clark 1997). goals, the group risks becoming diphasis on building skills and knowledge
Third are frequent meetings. Meetvided over research and managemeah problem solving that will improve
ing frequency will be influenced by themethods, data, and the process amigcision making in the future. Most
logistical complexity of bringing group outcome of evaluations. For recovgroup work in endangered species re-
members together. For recovery preery programs, this can be divisive andovery is focused on one or more spe-
grams where research and managemémtpair the process and interpersondlific recovery tasks (e.g., reducing
actions are being taken at a rapid pacarorking relationships. mortality) and lacks a self-reflective
frequent — perhaps weekly or bi-  Seventh is an understanding of themphasis on learning how to use group
weekly — meetings may be necessargole and utility of multiple methods in methods in the most effective manner.
The more frequently the group meetsecovery programs and group decisioivith a set of guidelines such as those
the greater the likelihood that the goalmaking processes. When discussingjven above, foundational training (ei-
of the seminar and recovery programecovery actions, the group must welther self-administered or sought from
will remain clear and current, and the&ome consideration of strategies fronputside experts with experience in de-
tasks taken will support goals. all disciplines that might help reachcision seminars), and open minds, a
Fourth is an emphasis within therecovery goals. Similarly, group memgroup may convene even without a
group on being actively and systematbers must be open-minded about dimember experienced in professional
cally self-reflective. One of the benverse methods of achieving grougroup dynamics and still accomplish
efits of the decision seminar is thagoals. This will be the harder taskthe goals of a decision seminar.
group members become familiar wittbecause it is unlikely that all group
each other to the point that each maypembers will have experience withA critique
assess the other's contributions in the practical, intellectual exercise®ecision seminars have been used
purely constructive (i.e. not threaten{e.g., role-playing, simulation, gam-successfully since the 1950s in fields
ing) fashion. This promotes an atmoing) that may be used to encourageutside of endangered species recov-
sphere of discussion and insight rathexound decision making. ery. These have produced benefits to
than formal administrative appraisal  Eightis a focus on innovation andeducation policy in the United States
and ritualized interaction. As well, re-creativity. Group members must agre@Bolland and Muth 1984, 1987),
covery group members gain the abilitypn the appropriateness of taking inteeommunity development in Peru
to critically evaluate their individual lectual risks when discussing and planDobyns et al. 1971; Holmberg 1958),
and collective decision making ability,ning tasks for the recovery programand the re-establishment of democratic
an action that if successfully undertakeRut another way, they must leave roomgovernance in Afghanistan following
improves group operations over timefor brainstorming sessions in whictthe end of the Soviet occupation in the
Fifth is a contextual approach tadiosyncratic ideas are welcomedl980s (Willard and Norchi 1993), too
problem solving in which boundariesalongside conservative ones and all areention only a few instances.
are put around the topic at hand in oexplored for their utility in achieving Based on this and other experi-
der to establish a common understanthe goals. ence, decision seminars are particu-
ing of the limits of the group's man-  Ninth is an agreed-upon locationarly well suited for addressing com-
date. Inthe case of arecovery programihere the group can receive the sugplex and often highly technical policy
there will be two contexts to delineateport it needs to function productivelyprocesses that involve diverse knowl-
One concerns the recovery program itduring its meetings. For recovery proedge, skills, and innovative problem
self, so the group must identify wherggrams, this means a setting that is funsolving strategies (Brewer 1975).
the boundaries of their authority andional and comfortable. The groupThey can reduce conflict, improve
abilities fall with regard to researchneeds adequate space and supportdommunication, shift the focus of
management, and enforcement actionsarry out its deliberations. For ex-decision making from reactive to pro-
The other context concerns the grougmple, it may need plenty of wall spacactive, promote leadership skills
and its members' responsibility tdo permanently display data on trendamong members, and decrease prob-
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lems associated with hierarchy andan far outweigh and overcome weako achieve species recovery and de-
competition between stakeholdersesses in ordinary endangered specieslop a model program. A key ele-
(Cunningham 1981). recovery in the United States andnent in this was a decision seminar
The issue of group leadership i®lsewhere. Because endangered spaede of organization and operation.
critical, and in this regard decisiorcies recovery is a crisis-oriented diskt was not declared formally that the
seminars may take many formscipline, most practitioners are toamew partnership would use a decision
Seminars can be led by a person oubusy working in the moment to conseminar format. ristead, the partner-
side the management process undsider approaches to learning and dehip used a decision seminar modus
scrutiny by the seminar. In this casegision making that might benefit themoperandi in an informal way to guide
the outsider must be someone who Isoth today and in the long run (Clarknterpersonal and inter-organizational
well respected by all group memberst al. 1994). However, by becomingnteractions, data gathering and analy-
and who they are willing to welcomeskilled and experienced in the methsis, and decisions about how to proceed.
into the group in a leadership capamds of the decision seminar, peoplé was put in place without calling at-
ity to help the group achieve its goalswill increase both the effectivenesgention to it so that recovery team mem-
Optimally, an external leader wouldand efficiency of decision making andoers and interested parties could stay
be someone experienced with groupnproved species conservation. A$ocused on bandicoot conservation,
dynamics who can assist in refiningvith all new approaches to profesbetter interact with one another, and do
the approach to learning and operasional practice, there is a learningo in an active learning mode.
ing as a cohesive unit. As well, a deeurve that must be passed before the The effort conformed to all nine
cision seminar can be led by a persdull benefits of the method can bdeatures of a decision seminar listed
within the group, chosen by groupreaped and become fully evident. above. First, a dedicated core group

members. In this case, the leader of individuals met in the field, office,
should have direct involvement andll. The eastern barred bandicoot and decision room often for about five
expertise in the issue at hand. Thegase years. Second, committed members

should be respected and willing tdPerhaps one of the most successfaventually came to carry out an
cede certain authority in achievepplications of the decision seminaagreed-upon and specific agenda.
group goals. Also, they must be ablmethod in endangered species recohird, members met in various com-
to help the group focus on both grouery occurred under the direction obinations frequently. Many meetings
processes and outcome goals. Fone of the authors (TWC) in Austra-were informal and no decisions were
nally, a decision seminar may be leadia. This effort was focused on themade. Fourth, certain group mem-
erless or led by consensus of grougastern barred bandicoot in Victoridoers encouraged others to be actively,
members rather than a single persofsee Clark and Seebeck 1990 and tland systematically self-reflective.
This is the most challenging leader10 papers therein; Backhouse et akFifth, members were contextual and

ship model because it requires an uri994; Clark et al. 1995). bounded the problem practically.
ambiguous shared commitment to Sixth, the group was goal oriented.
goals and responsibilities and willing-The problem Seventh, the team used multiple

ness by all group members to particiThe bandicoot is one of the most critimethods. Eight, some members fo-
pate vigorously in every aspect otally endangered species in Victoriagused on innovation and creativity.
every group activity. showing a 99+% loss of abundancalinth, the group acquired the mini-

In their review of past decisionand range by 1998. At that time itmal support needed for productive
seminars, Bolland and Muth (1984)vas nearing extinction with less thammeetings. It took time and work to
identify the most prevalent shortcom450 animals in the wild at a singleachieve these features, and even in the
ing of the decision seminar methodocation and few individuals in cap-end, not all members were fully or
of problem solving: that group mem-ivity. Key data about the species angroductively engaged. Achieving
bers will default to a standard dayits plight were absent and the organihese operational features allowed the
to-day or "brush fire" mentality andzation and commitment needed to ebandicoot recovery group to be prob-
lose the seminar's emphasis on learfectively recovery the species was lackem-oriented, contextual, and use
ing, reflection, and insight. Thesédng. Later research showed the speciesultiple methods in its work.

factors are all directed at how to mosivas declining about 25% per year. By the mid- to late 1990s, the
effectively operate as a group to species' status had improved dramati-
achieve common goals. The solution cally. Bandicoot numbers increased

The benefits of decision seminargn 1988 a new partnership was set u 1,000+ individuals at six reintro-
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duction sites, plus the original wildporting a reduced need for recovery gered species recovery. Transactions of the
population, and a captive programactions and a group of highly trained Royal Zoological Society of New South

Wales, Sydney.
Prospects looked good for eventugiroblem solvers ready and able t%unsir?;ha% rl]_eﬁ/ 1981. Applying Lasswell's

recovery of the species. The decisiocontribute much-needed skills and concepts in field situations: Diagnostic and
seminar method deserves much credinowledge to other group recovery prescriptive values. Educational Adminis-
for these accomplishments. Howactivities. Decision seminars, if used tration Quarterhy17:21-43.

ever, it was impossible to permawidely and with skill, hold promise of P°Pyns: H.F., P.L. Doughty, and H.D.
Lasswell. 1971. Peasants, power, and ap-

nent_ly institutiona_llize the deci§iongreatly improved endangered species yjied social change. Sage Publications,
seminar method into the bandicootecovery. They also offer away to grow Beverly Hills, California.
program or the parent agencies ima population of professionals whosélolmberg, A.R. 1958. The research and de-

volved. The causes of this were elecskills, knowledge, and experience raise Velopmentapproach to the study of change.
tions and changes in governmernthe old standards for problem solvin Human Organizatiod7.12-16.
g g p g;asswell, H.D. 1960. Technique of decision

policy and agencies. The agencieand set new ones for the entire field of seminars. Midwest Journal of Political Sci-
were dramatically reoriented to veryendangered species recovery. ence4(3):213-236.
conservative agendas and clients, in- Lasswell, H.D. 1971a. A pre-view of the

cluding reorganizing them to mimicLiterature cited policy sciences. American Elsevier Pub-
lishing Company, New York.

for-profit organizations. This in- Bolland, J.M. and R. Muth. 1984. The dec"LassweII, H.D. 1971b. The continuing deci-

cluded downsizing, transfers, and loss smr;)lsemln?rf A nliw a;lnp(;oa?hcto L:_rban sion seminar as a technique of instruction.
of staff in the bandicoot program. Po°SM SOHING. BAOIELIS LIEHON.  policy Scienceg:43-57.

Diffusion, Utilization6(1):75-88. : -
Budaoets were also drastically cut . . Lavigne, D.M. 1999. The Hawaiian monk
g y Brewer, G.D. 1975. Dealing with complex seal: Management of an endangered spe-

These changes prevented the benefitssocial problems: The botential of (he 96~ cies. Pp. 246-266 in J.R. Twiss, Jr.and RR.
of the decision seminar from being cision seminar. In 5.D. Brewer, and R.D. = poeyes eds. Conservation and manage-

fully capitalized on beyond the first 3::232'rlé\ep(j)sli.csZg'[gl)(r:s;gr?\frigp;rq::;?ensds ment of marine mammals. Smithsonian
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BUTCesS PM and LL. Slonaker. 1975 Thé\/larlne Mammal Commission. 1990. Annual
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: Marine Mammal Commission, Washing-
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Abstract

Population viability assessment (PVA) is a powerful tool in assessing the viability (i.e. likely persis-
tence) of small populations, and in setting target numbers and area requirements for species recov-
ery. By using computer models, four types of extinction processes can be simulated, and the effects
of both deterministic and stochastic forces can be explored. PVA's also explore the outcome of
management options. The utility of PVA was demonstrated at a workshop in Heidelberg, Victoria,
Australia. Using the computer program, VORTEX, to simulate genetic, demographic, environmen-
tal, and random events, workshop participants: (1) examined the status of data on six threatened
species (mountain pygmy-possuBurramys parvusleadbeater's possunGymnobelideus
leadbeaterieastern barred bandicodBerameles gunniiong-footed potorrooPotorous longipes
orange-bellied parrotNeophema chrysogastand helmeted honeyeateichenostomus melanops
cassidiy; (2) simulated their vulnerability to extinction; (3) examined outcomes of management
options to restore the species; (4) estimated population targets needed for recovery planning; and
(5) evaluated the potential of PVA as a teaching aid to illustrate extinction processes and manage-
ment options. Workshop results showed that the majority of the species were highly susceptible to
local extinction, though more field data would have been helpful. Simulation of management op-
tions demonstrated that early action in conservation management could have significantly reduced
the current predicament of these species and that use of PVA's could greatly improve conservation
management for all six species. PVA's are therefore highly useful in the planning and carrying out
of species recovery programs.

Introduction explored. In turn, the outcome ofpolicy tool when vying for limited
Population viability assessmentwarious management options, such dmancial resources. This paper de-
(PVA) is a procedure that allows manreducing mortality, supplementingscribes a PVA workshop that used a
agers to simulate, using computethe population, and increasing carrystochastic computer simulation to
models, extinction processes that aimg capacity can also be simulatednodel small populations of, and ex-
on small populations and therefor@hus, PVA provides managers with @lore management option for, six
assess their long-term viability. Inpowerful tool to aid in assessing theéhreatened/endangered wildlife spe-
both real and simulated populationsyiability of small populations and in cies in Victoria, Australia.

a number of interacting demographicsetting target numbers for species re-

genetic, environmental, and cataeovery as a basis for planning andhe workshop

strophic processes determine the vugarrying out recovery programs. InThe workshop was co-sponsored by
nerability of population extinction. addition, having performance-basethe Department of Conservation and
These four types of extinction pro-management programs enableBnvironment (DCE), Victoria, and
cesses can be simulated in computprogress to be quantified and asthe Zoological Board of Victoria
models and the effects of both detesessed. PVA also offers managers(@BV), in cooperation with the Chi-
ministic and stochastic forces can bpowerful strategic planning andcago Zoological Society (CZS) and

Reprinted from Endangered Species UPDATE: 1990, 8(2):1-5.
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was held at the Arthur Rylah Insti-Population viability analysis: VORTEX models population
tute for Environmental Researchthe VORTEX model processes as discrete, sequential
(DCE), Heidelberg, Victoria, from The workshop used a computer preevents, with probabilistic outcomes
May 28 through June 1, 1990. gram, VORTEX, to simulate demo-determined by a pseudo-random
The objectives of the workshopgraphic and genetic events in the histumber generator. VORTEX simu-
were to: (1) examine the adequacy dbry of a small population (<500 in-lates birth and death processes and
data on the six threatened species; (@jviduals). VORTEX was written in transmission of genes through the
simulate the vulnerability to extinc-the C programming language by Robgenerations by generating random
tion by using PVA; (3) examine out-ert Lacy for use on MS-DOS micro-numbers to determine whether each
comes of various management opcomputers. Many of the algorithmsanimal lives or dies, whether each
tions to restore the species; (4) estin the VORTEX were taken from aadult female produces broods of size
mate population targets needed fasimulation program, SPGPC, writter0, 1, 2, 3, 4, or 5 during each year,
recovery planning; (5) evaluate théen BASIC by James Grier (Grierand which of the two alleles at a ge-
potential of PVA as a teaching aid td.980a, 1980b; Grier and Barclaynetic locus are transmitted from each
illustrate extinction processes and988). (See Lacy et al. (1989), Seglarent to each offspring. Mortality

management options. and Lacy (1989), and Lacy and Clarland reproduction probabilities are
The six species were: moun{1990) for earlier uses of VORTEX.)sex-specific. Mortality rates are
tain pygmy-possumBurramys Life tables analysis yield averagespecified for each pre-reproductive

parvug); leadbeater's possumong-term projections of populationage class and for reproductive ani-
(Gymnobelideus leadbeatgreast- growth (or decline), but do not reveamals. Fecundity is assumed to be in-
ern barred bandbot Perameles the fluctuations in population size thatiependent of age after an animal
gunnii); long-footed potoroo would result from variability in de- reaches reproductive age. The mat-
(Potorous longipes orange-bellied mographic processes. When a poping system can be specified to be ei-
parrot(Neophema chrysogasjeand lation is small and isolated from othether monogamous or polygamous. In
helmeted honeyeatdriChenostomus populations of conspecifics, theseither case, the user can specify that
melanops cassidjx random fluctuations can lead to exenly a subset of the adult male popu-
The 32 people attending thdinction, even in populations that havédation is in the breeding pool (the re-
workshop represented experiencepositive population growth on aver-mainder being excluded perhaps by
field biologists and wildlife manag- age. Fluctuations in population sizesocial factors). The males in the
ers with detailed knowledge of these&an result from several levels of stobreeding pool all have equal probabil-
and other threatened species. Ahastic effects. Demographic variaity of siring offspring.
month prior to the workshop all partion results from the probabilistic na-  Each simulation is started with a
ticipants were provided with back-ture of birth and death processespecified number of males and fe-
ground reading material (e.g.,Therefore, even if the probability ofmales in each pre-reproductive age
Shaffer 1981; Brussard 1985an animal reproducing or dying is al-class and the breeding age class. Each
Samson 1985; Gilpin 1989; Lacyways constant, the actual number rexnimal in the initial population is as-
and Clark 1990). Auestionnaire on producing or dying within any time signed two unique alleles at some
life-history parameters to be cominterval would vary according to thehypothetical genetic locus. The user
pleted on each species as a basis foinomial distribution with mean specifies the severity of inbreeding
entering values into the computer wasqual to the probability of the eventlepression, which is expressed in the
also provided. Following an intro-(p), and variance given by Vp = P*(1-model as a loss of viability in inbred
duction and overview of PVA, theP)/N. Demographic variation is thusanimals. The computer program
participants formed teams and comintrinsic to the population and occursimulates and tracks the fate of each
menced work. Simulations, analysisn the simulation because birth angbopulation and then produces sum-
and discussions were ongoing ovetteath events are determined by a ramary statistics on: the probability of
the next five days. The first weekdom process (with appropriate probpopulation extinction over specified
concluded with a report and review ofbilities). Environmental variationtime intervals; the mean time to ex-
each team's progress. During the fo[EV) is the variation in the probabili- tinction of those simulated popula-
lowing week, teams further refinedties of reproduction and mortality thations that went extinct; the mean size
their simulations and commenceaccur because of changes in the eonf populations not yet extinct; and the
preparation of a final report with manvironment on an annual basis (oltevels of genetic variation remaining
agement recommendations. other timescales). in any extant populations.
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A population carrying capacity the severity specified by the userprojection of a computer display via
specified by the user is imposed by &imilarly, the probability of survival an overhead projector onto a large
probabilistic truncation of each agdor each age class is estimated in screen so that all participants could
class if, after breeding, the populatiosimilar manner. observe demonstrations of VORTEX
size exceeds the specified carrying VORTEX also allows the user toduring initial training.
capacity. The program allows usersupplement or harvest the population Computers were used during the
to model trends in the carrying capador any number of years in each simudaily sessions primarily for explanatory
ity, as linear increases or decreaséstion. The numbers of immigrantsanalysis with relatively few run (100
across a specified number of years.and removals are specified by age arat fewer) of a simulation; more exten-

VORTEX models environmental sex. VORTEX outputs the observedive analysis were run overnight. Atest
variation simplistically (which is both rate of population growth (mean ofwith 100 runs would take from 15 min-
an advantage and disadvantage offt]/N[t-1]) separately for the yearsutes to three hours, depending on the
simulation modeling), by selecting abf supplementation/harvest and fomachine used and the size of the popu-
the beginning of each year the popuhe years without such managementgtion being simulated.
lation age-specific birth rates, ageand allows for reporting of extinction
specific death rates, and carrying cgrobabilities and population sizes aThe workshop results
pacity from distributions with meanswhatever time interval is desired (e.gEach team documented its activities
equal to the overall averages specsummary statistics can be given and provided a preliminary report of
fied by the user, and with variance$ive-year intervals in a 100-yearthe simulations completed, conclu-
also specified by the user. Unfortusimulation). Overall, the computersions, and assessment of the conduct
nately, rarely do we have sufficienprogram simulates many of the comef the workshop, and the usefulness
field data to estimate the fluctuationplex levels of stochasticity that carof the PVA process. Results will be
in birth and death rates, and in carryaffect a population. Because it is @ublished in peer-reviewed scientific
ing capacity, for a wild population. detailed model of population dynamjournals by each term.

The population would have to beics, often it is not practical to exam-  All cases show similar results.
monitored long enough to separatie all possible factors and all interFirst, most species and populations
sampling error statistically from de-actions that may affect a populationwere highly susceptible to local ex-
mographic variation in the number ofThe user, therefore, must specifyinction. Any further habitat loss or
births and deaths, from annual variathose parameters that can be esfragmentation or reduction in popu-
tion in the probabilities of thesemated reasonably, leave out of th&ation size and density would result
events. Such variation can be verymodel those that are thought not tin rapid extinction. Second, in all
important in determining the probabil-have a substantial impact on the popweases, more field data would have
ity of extinction, yet we rarely havelation of interest, and explore a rangbeen helpful. Third, management
reasonable estimates for most populaf possible values for parameters thatptions to stave off extinction were
tions of conservation concern. If datare potentially important but veryidentified and results were simulated.
on annual variation are lacking, a usémprecisely known. A companionOptions included strict habitat protec-
can try various values, or model the faterogram, VORPLOTS, was used ation, enhancement of existing habi-
of the population in the absence of anthe workshop to produce plots otat or restoration of lost habitat, cap-
environmental variation. mean population size, time to extinctive breeding, and reintroduction of

VORTEX can model catastro-tion, and loss of gene diversity formanimals to existing habitat patches in
phes as events that occur with songmulation results. which the species has become extinct
specified probability and which re- in recent decades or to newly created
duce survival and reproduction fofEquipment required habitat. Various combinations of
one year. Acatastrophe is determinedORTEX requires an MS-DOS mi- management strategies were recom-
to occur if a randomly generated numerocomputer with at least 640K ofmended for future management.
ber between zero and one is less thamemory. Amath co-processor speedsourth, the simulations demonstrated
the probability of occurrence (i.e. aup the program substantially. Thehat if proactive conservation manage-
binomial process is simulated). If ayORPLOTS plotting program pro- ment had been undertaken even five to
catastrophe occurs, the probability ofluces files in the Hewlett PackardlO years ago when populations and
breeding is multiplied by a severityGraphics Language (HPGL), for usdabitats were considerably larger, the
factor that is drawn from a binomialon a HP plotter or equivalent. task of present day managers would be
distribution with a mean equation to A Kodak Dataview EGA enable much more tractable. And fifth, im-
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proved conservation management faiange. The large populations had kaving mortality unchanged had neg-
all six species is expected to result frordecreased likelihood of extinction.ligible impact on the probability of
the PVA exercises, enhanced researdhen modeled with a small butextinction and increased the mean
and subsequent on-the-ground manageteady decrease in carrying capacityme to extinction by only two years.
ment. Three cases illustrate these co(t% per annum) such as could occuboubling the carrying capacity, re-
clusions: the mountain pygmy-possurthrough climatic change with globalducing mortality by 30% and supple-
(Mansergh et al. in prep.), eastermwarming, the probability of extinction menting the wild populations with the
barred bandicoot (Myroniuk andincreased greatly (to 45% in the caskberation of captive-bred animals
Patrick in prep.), and orange-bellieaf the largest Victorian population ofgreatly enhanced prospects for sur-
parrot (Brown et al. in prep). 850 individuals, over 50 years). Diswvival of the wild population. Under
turbance to habitat and further fragthis scenario the probability of extinc-
Mountain pygmy-possum mentation of populations would in-tion was reduced to 0% over 25 years
The mountain pygmy-possum is a&rease the likelihood of extinction. with a mean final population size of
small marsupial restricted to alpine close to the carrying capacity of 300
and subalpine (> 1500 m altitudeEastern barred bandicoot animals. Modeling the existing and
rock screes and boulderfields withThe mainland population of this marproposed captive populations allowed
heathlands. The species has been wslipial species was formerly distribinvestigation of a variety of scenarios.
studied and much information isuted over about 23,000 sq km of volThe existing captive population of 16
available on its ecology (Mansergltanic grassland in western Victoriapairs has an extinction probability of
1989). Diet consists of invertebratesThis population has now declined t@3% over 25 years with a mean time
seeds, and fruits. Breeding occur200 or fewer individuals restricted toto extinction of 21.5 years. Doubling
from September to December, withremnant habitat near Hamilton (Clarkhe number of adult pairs decreased
litter size of three to four. The youngand Seebeck 1990). The species ike extinction probability to 0% but
become independent by mid-Januarpolygynous, with females capable ofhe surviving population had very low
Females can breed in their first yeahreeding from three months of aggenetic variability, and there is little
and can live up to nine years. An unand males from four months of agepotential to harvest juveniles for re-
usual feature of the life history ofGestation lasts about 12 days, witkease into the wild. Increasing the
Burramysis the fact that sexes are seditters comprised of one to five off- captive population to 62 adult pairs
regated during the non-breeding seapring (usually two to three); youngincreased genetic variability and the
son. The adult population is heavilyemain in the pouch about 55 daysotential to harvest juveniles without
biased towards females (6F:1M) beFemales are capable of producinggopardizing the captive population.
cause of the very high mortality expeseveral broods per year. In spite dflaintaining a captive population of
rienced by males post-dispersal. the very high reproductive potential 62 adult pairs (in two groups at sepa-
The current total population isthe population is believed to be derate locations to avoid catastrophe but
estimated to be 2,300 breeding adultdining at about 25% per annum. Jumanaged as one population) and estab-
of which 80% are females. The spevenile mortality at dispersal from thelishing two semi-captive populations
cies is regarded as vulnerable imest is very high (>90% within thewith a capacity for 400 animals gave
Victoria and rare in New South Walesfirst year). The decline of the spethe best prospects for long term sur-
The species is also susceptible to cleies is attributed to habitat modificavival, maintenance of genetic variabil-
matic changes associated with globadion from pastoral activities and pre-ity, and production of sufficient off-
warming. The mountain pygmy-pos-dation from introduced predators, inspring to consider reintroduction to
sum exists as a number of discreteluding the red fox\ulpesvulpeg suitable habitat within their former
populations isolated from each otheand the catRelis catus. range. The exercise highlighted the
on mountaintops. A total of seven  Wild and captive populations ofneed for a combination of management
populations, ranging from 20 to 85Qhe eastern barred bandicoot weractions, rather than any single action,
individuals (representing the situatiorsimulated. Modeling the wild popu-to prevent the almost certain extinction
in the wild) was modeled. High probdation using available data withoutof the wild population under the exist-
abilities of extinction were observedany change to current managemeirng management regime. Reduction of
in small (<150 animals) populationgndicated 100% probability of extinc- mortality by predator control and traf-
at 25 and 50 years; this could accoutibn within 25 years, with a mean timdic management is essential for the sur-
for the absence of the species frono extinction of 7.2 years+(2.1). vival of the eastern barred bandicoot.
apparently suitable habitat within itsDoubling the carrying capacity andCaptive management will be an im-
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portant part of the recovery programearrying capacity to 50 under currenany prior experience with PVA. Or-
but with a more intensive progranmconditions somewhat surprisingly didganization was rated as very good to

than that currently underway. not increase the probability of extinc-excellent by participants. The key to
tion over 50 years, although genetisuccess was the large number of mi-
Orange-bellied parrot variability was greatly diminished. crocomputers available so that two to

The biology and ecology of the or-As would be expected, increasing theéhree people per computer was pos-
ange-bellied parrot is comparativelycarrying capacity to 500 birds furthersible. Presentations were rated as
well known (Loyn et al. 1986). Thereduced the prospects of extinctiowery good to excellent.
species is one of the rarest and moanhd greatly increased the genetic vari- The workshop format was con-
threatened birds in Australia, with aability of the population. When mod-sidered to be a highly successful way
total population of 150 to 200 indi-eled with an increased juvenile moreof presenting PVA. PVA was consid-
viduals. The orange-bellied parrotality rate (75% of 50%), the popula-ered to be a useful tool to aid threat-
breeds in coastal southwest Tasmdaon with the reduced carrying capacened species management, providing
nia in woodlands adjoining extensivaty showed a 70% probability of ex-its application and limitations were
sedgelands. After breeding, it mitinction within 50 years, while theunderstood. PVA&an focus attention
grates across Bass Strait to overwireurrent and increased carrying capaon questions that should be addressed
ter in coastal regions of southernty populations showed extinctionthrough additional research. PVA can
mainland Australia. The birds feedorobabilities of 20% within that time. be applied to well-studied taxa, and the
in a variety of coastal habitats includimposing a capture and release cageneral principles can be applied more
ing grassland, saltmarsh, and duntive breeding program on the popuwidely to other taxa providing program
systems, showing strong preferencdations only slightly decreased thecharacteristics are kept in perspective.
for particular habitats and food typegxtinction probability of the reducedAll participants would recommend
in different parts of their winter rangecarrying capacity, high mortality PVA as a management tool.
and at different times of the year. Arpopulation, but greatly improved the
estimated 40 breeding pairs annuallfieterozygosity in the reduced carryConclusions
produce a total of 50 to 70 juvenilesing capacity, current mortality popu-The PVA workshop proved a very
The orange-bellied parrot is considation. No extinctions occurred in theuseful way of quickly learning a new
ered endangered. Loss of coastalrrent and increased carrying capatechnique for threatened species man-
habitat for development and trappindgty populations even at the high moragement and conservation. PVA was
for the aviculture trade are considerethlity levels, when simulated with applied to six species allowing a criti-
to be the primary causes of the spesupplementation from a captivecal, quantitative analysis of extinction
cies' past decline. Pressures for déreeding program. The simulationgprobabilities, as well as exploring
velopment on or adjacent to its mainndicate several points. Juvenilananagement options to prevent spe-
wintering areas and habitat alteratiomortality is of great significance tocies loss. PVA results will be used in
are now the main threat to its survivalthe health of the population. Any inforthcoming management plans and
A captive breeding program is nowcrease above the present rate of 50&gtions directed towards restoring
underway to ensure the future sumgreatly increases the probability othese species to a status from which
vival of the species. extinction, even with an enhancedhey will be relatively immune to ex-
Populations were modeled usindpabitat carrying capacity. The captinction form random processes. In
the current carrying capacity (150), déive breeding program is an importhe future, it can be expected that
reduced carrying capacity (50), andant back-up to the wild population,PVAs will be carried out on additional
an increased carrying capacity (500and will be extremely valuable if theendangered species to help manage

Simulations, which involved varyingwild population declines. their recovery.
mortality, capture, and supplementa-
tion rates of the wild population, wereEvaluation of the workshop Acknowledgements

run for all carrying capacities. Simu-An evaluation was considered to b&everal people and organizations
lating the existing population usingan important part of the workshopmade this workshop a success. Rod
current data and management regimégl participants rated the backgroundsowans, DCE; Gerry Griffin, ZBV;
indicated that the species would rematerial supplied prior to the work-Pam Parker and George Rabb, CZS,
main extant over the next 50 years ahop as good to very good. Provisupported the idea and supplied re-
least, and stood a good chance of swsion of background material was essources and staff time to permit its
viving for 100 years. Reducing thesential as very few participants hadealization. Gary Backhouse, DCE,
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Abstract

Reintroduction programs are becoming increasingly more common, but most fail. We suggest that
one reason for this lack of success is a narrow focus on biological and technical aspects of the
reintroduction challenge to the exclusion of other important elements. We provide a more holistic
paradigm for approaching reintroductions that centers on key actors who influence, and are influ-
enced by a continuum of variables. Our model includes four classes of interacting variables: (1)
biological considerations (ecology, genetic concerns, reintroduction techniques, etc.); (2) issues of
authority and power (control of resources, laws and regulations, relations between actors, etc.); (3)
organizational aspects (program structure, bureaucratic behavior, organizational cultures, etc.);
and (4) socioeconomic considerations (people's values, attitudes, and perceptions, economics con-
cerns, etc.). This model can aid people interested in reintroductions become more successful. More
comprehensive approaches to reintroduction promise to improve success rates.

Introduction In fact, numerous non-biological facnomic, organizational, and political
In response to the current extinctiomors and forces have direct, immediatgpower/authority) aspects, as well as
crisis, managers and conservationisend paramount significance to endarbiological sciences and technical as-
are searching for innovative, moregered species recovery, and if the compects. Abroadly applicable paradigm
effective methods of species conseservation movement is to be effectivefor the reintroduction of endangered
vation. One such method is the trangt must explicitly recognize the com-species promises to enhance success
location or reintroduction of specieslexly interactive impacts and contri-rates greatly by providing managers
into formerly occupied habitat. Asbutions of all the various dimensions.'and conservationists with a frame-
the list of threatened and endangered Kellert (1985:528) also noted:work for guiding future species' re-
species lengthens, the need for emA compelling rationale and an effec-introductions. The paradigm can both
ploying reintroduction as a conservative strategy for protecting endanexpedite the restoration process and
tion tool increases (Jones 1990). gered species will require recognitiomender it more comprehensive, sys-
Most reintroductions, however,that contemporary extinction prob-tematic, and rational.
fail (Griffith et al. 1989). One rea-lems are the result of socioeconomic
son for this, we suggest, is that thand political forces." It has been ouReintroduction paradigm
programs suffer from a narrow conexperience that these important ele<ey actors are the focus, or center, of
centration on biological and ecologi-ments often go unrecognized by moghe model (Figure 1). The key actors
cal considerations and exclude a hogtdividuals working on endangerednfluence, and are influenced by, sev-
of other equally important elementsspecies reintroduction efforts. eral variables associated with reintro-
As Clark (1989:3) stated: "Mostde- Toincrease awareness and undeductions. Key actors are usually easy
scriptions of endangered species ratanding of the importance of theséo identify in specific programs. Al-
covery focus only on the biology ofelements, we are developing a syshough the variables form a ¢oruum
species, thus creating the unrealistiematic, more holistic approach toof influencingfactors that affect each
view that conservation and recovergndangered species reintroductioather in complex ways, we distinguish
are strictly technical biological taskswhich explicitly includes socioeco-four variable classes: (1) biological/

Reprinted from Endangered Species UPDATE: 1991, 8(11):1-4.
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technical; (2) authority/power; (3) so-area given the characteristics of thduction techniques. Kleiman (1989)
cioeconomic; and (4) organizationabrganism and the ecosystem witland Griffith et al. (1989) identify sev-
(Figure 1). These are briefly described/hich it is associated (Griffith eteral important aspects of reintroduc-
below. Several variables important t@l.1989). Important considerationgion technigues, including a well man-
species recovery were previously iderinclude autecology (e.g., life historyaged,self-sustaining source popula-
tified and discussed by Clark andtharacteristics, habitat requirementdion, release site preparation, prepara-
Kellert (1988), Clark (1989), andscarcity), population ecology (e.g.tion and training of animals to be re-

Kellert and Clark (1991). demographics, genetics, dispersalleased, and demographic and genetic
and community ecology (e.g., predaeonsiderations in animal selection.
Biological/technical aspects tor/prey relations, competition, biotic ~ Getting the biology and technical

Booth (1988:241) summed up part ond abiotic interactions; Stanley-Priceonsiderations right is, in itself, a diffi-

the difficulty of restoring endangeredl989; Kleiman 1989)Because of the cult and demanding job. Obtaining and

species: "[A] continuing problemrarity of most endangered speciesjsing this information at the right time

with reintroductions is that biologistspertinent information is often absentind in the right way only compounds

must often contend with manipulatand not easily obtained (i.e. technithe species restoration challenge.

ing a dwindling species they do notal uncertainty). However, time is at

fully understand. Wild animals ina premium and conservationists muduthority/power aspects

wild settings have a way of upsettingproceed in the face of uncertaintyn any situation where multiple ac-

the best laid plans."” using the best available data. tors are working toward a common
Reintroduction is often an uncer-  In addition to ecological consid-goal, issues of authority and power

tain, risky venture. Indeed, Griffitherations, plans must address reintr@rise and can potentially dominate the

et al. (1989) found that

most past reintroduc-

tion attempts f_a”ed' Figure 1. Universe of Reintroduction Paradigm Considerations.
and Kleiman
(1989:152) suggested
that "high costs, logis-
tical difficulties, gnd BIOLOGICAL/TECHNICAL ASPECTS
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interactive process. Endangered spkinds of authority, and their interactionsequacy (see Clark et al. 1989).
cies recovery programs are no differean lead to unproductive conflict. Since several organizations often
ent. For example, in the California  Resource distribution and powelparticipate in endangered species re-
condor Gymnogyps californianQis regimes are closely related to coneovery efforts, organizational consid-
case, Snyder and Snyder (1989:17@gpts of authority, and to each otheerations should be given explicit pro-
observed that: "The process of atResources include money, personndkssional attention because they can
tempting to preserve this species hdsiowledge or expertise, land tenuregffect the success of these programs.
been as much a political as a biologiand, importantly, control of the ani-Understanding organizations permits
cal endeavor and has involved endnals to be reintroduced. In some pradescription, diagnosis, and prescrip-
less polemics, confrontations, angrams, conflict centers on who hasion of situations and problems en-
debates, as well as endlessly shiftinguthority over the animals and theountered within them (Gordon
alliances, as old controversies haveecision-making process surrounding983). Even apparently technical
been resolved and new issues hatlke animals. Power both determinegroblems may have unrecognized
arisen." Endangered species prand is determined by the control obrganizational biases because of the
grams tend to be characterized bghese resources and by authorititigh uncertainty and wide decision-
broad participation, high visibility, (Lindblom 1980). Power maintainedmaking latitude characteristic of en-
and large financial resources. In adn the absence of legal authority ofdangered species recovery programs
dition, the restrictive nature of theten results in charismatic or tradi{Yaffee 1982; Clark 1989). The in-
Endangered Species Act (ESA) oftetional authority dominating a pro-ability of the black-footed ferret
mobilizes libertarians, agriculturalgram, which, in turn, often evolves(Mustela nigripesrecovery program
interests, natural resource extractorf)to legal authority. to maintain a wild population of fer-
and others fearful of losing traditional ~ For these and other reasons, laets was at least partially attributable
power or authority (Yaffee 1982;cal people, organizations and indito organizational failures (see Clark
Reading and Kellert 1993). The inviduals staffing many restoration pro-and Westrum 1987; Clark et al.1989).
terplay of organizations, laws, tradi-grams are constantly vying for power An organization, especially a
tional roles, and power differentialsand authority. Factors influencing thegovernment-dominated bureaucracy
can result in power struggles anghower structure and power relationdas several dimensions. First, there
ideological conflicts, which can signifi- of local communitiesand organiza- is the context of the organization, in-
cantly limit the effectiveness of thetions include the land tenure patterngluding its internal and external en-
overall program and in some instancegccess to, and control over, resourcegronments, its structure, its culture,
potentially cripple the entire reintroducproperty relations, social stratificationjts goal orientation, and the charac-
tion effort (e.g., see Kohm 1990).  and traditional authority (Clarke andteristics of its personnel. The inter-
Authority relationships and McCool 1985; Kellert and Clark 1991).nal environment is shaped by several
power dynamics among key actors factors, including specialization and
evolve as programs are carried ou@Qrganizational aspects interdependence, competition and
although in many instances, tradiA major variable in the success oconflict, status equalization, and over
tional inter-organizational relationsfailure of a restoration effort is thestaffing (Warwick 1975). Factors
and preexisting laws, regulations, anklind of organizational system usedshaping an organization's external
mandates are set and strongly influAs Clark and Cragun (1991:1) conenvironmentinclude complexity, un-
ence the development of inter-actocluded: "Understanding your organi-certainty, threat, dispersion, diversity,
relations. Weber (1968) recognizegation and knowing how to make itand change (Warwick 1975; Gordon
three types of authority: (1) legalwork for species recovery can makd983). An organization's culture and
authority, in which legitimacy is the difference between a program thats goal orientation are derived from
based on formal laws rules and regwsucceeds and one that fails." The ophilosophies, legislation, policies,
lations; (2) traditional authority, ganizational dimension is perhaps thand the kind of professionals it has
wherein legitimacy rests with tradi-least explicitly perceived and underas staff (Byars 1984).
tion, custom, or loyalty; and (3) char-stood of the four variable classes by Second, and closely related to
ismatic authority, which finds legiti- people involved in species restoraerganization context, are variables
macy in devotion based on perceptiortion. This fact has profound implica-associated with bureaucratic behav-
of exceptional qualities of leaders byions for the kind of organizationalior. These include policy formation
their followers or subjects. Any restosystem used to restore a species aadd implementation, managerial or-
ration program can contain all thredts effectiveness efficiency, and adthodoxy or obedience, standard op-
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erating procedures (SOPs), degree ohportant to a wolf lover or a dartercal, ecological, biological, recre-
organizational conservativeness, anslipporter. But if the general percepational, cultural, utilitarian, genetic,
constituency/public relations (Yaffeetion runs against an animal or plant'and unknown or undiscovered values
1982; Gordon 1983). Within agen-continued survival, all the biological(Ehrenfeld 1976; Ehrlich et al. 1977;
cies, formal policies are often signifi-data in the world will be uselessRolston 1981; Kellert 1987). The
cantly altered by substantial discreagainst the perception." perceived worth of a species is, in
tion in implementation and adminis- A systematic examination of so-turn, often based on knowledge of the
tration, which exists becausecioeconomic aspects is hecessary t&pecies, moral and ethical issues (i.e.
policymakers lack the technicalunderstand the values, attitudes, arahimal rights), and traditional mar-
knowledge to specify implementatiorperceptions held by people involvedket values (i.e. pelt values). Local
policies (Lindblom 1980; Yaffee with, and potentially influenced by,norms and customs can also play a
1982). Finally, organizations are senendangered species reintroductionstrong role in shaping attitudes and
sitive to external pressures from conSuch considerations are usually lackralues, especially in the absence of
trollers, clientele groups, constituening or insufficient in endangered speaccurate knowledge. Variations in
cies, allies, and adversaries (Yaffeeies management efforts (Kellert 1985n0rms and customs often follow de-
1982; Warwick 1975). This is why  Local support is crucial. The ex-mographic and geographic patterns.
restoration programs rapidly bureauperimental reintroduction of eastern Values and attitudes towards en-
cratize even to the point of stiflingtimber wolves Canis lupes lycagn dangered species in general, the ESA,
creativity and problem solving (seeinto the Upper Peninsula of Michi-and endangered species recovery pro-
Clark and Westrum 1987). gan during the mid-1970s illustrategrams are also important. Threatened
The last category of organizathis. All four wolves were killed or endangered status elicits fear and
tional variables is inter- and intra-within eight months of being releasedhostility among certain sectors of so-
agency relations. Agency relationsdiook and Robinson (1982:382) exciety (e.g., agricultural interests) and
often deal with the authority andamined local attitudes following thecompassion support among others
power issues discussed above, butlease and suggested that "the wolf(s.g., members of conservation orga-
difficulties may arise from differencesfuture in Michigan depends upon thaenizations; Reading and Kellert 1993).
in the organization characteristics merattitudes of Michigan residents to-Negative attitudes are often based on
tioned above. In addition, organizaward this animal." Assessing publiaeal and perceived fears of the restric-
tions often struggle for control of com-views and knowledge of wildlife per-tive components of the ESA, which
munication (Weinstein 1984). mits program managers to design pemany people view as a threat to their
The kind of organization thattinent and effective public relationslivelihoods and lifestyles, on nega-
dominates nearly all endangered speampaigns to develop support and ttive attitudes toward wildlife, and on
cies restoration efforts is conservaenable people to make more rationdghe effects of past recovery programs
tive, government bureaucracies witland intelligent decisions (Kellert and(Reading and Kellert 1993). Positive
fixed SOPs. In some cases, powderry 1980; Reading and Kellert 1993)attitudes are often rooted in recogni-
differentials and states' rights versus A number of factors influencetion of, and concern for, the loss of
federalism ideology can come tgeople's attitudes and values towardsiodiversity and positive attitudes to-
dominate the kinds and frequency olildlife, including many character- ward wildlife (Kellert 1985).
interactions among the program's otistics of the species (e.g., phylogeny, Finally, there are economic as-
ganizational actors (Ernst 1990). Imorphology, size, sentient capacity)pects. In spite of their importance,
turn, this has major implications forthe perceived worth of the animalmost of the values of species conser-
the actual work of restoring the enand its symbolic nature (Kellert andvation are difficult to quantify and

dangered species. Berry 1980). It is far easier to gairtherefore often ignored. Costs asso-
support for species with high publicciated with reintroduction, however,
Socioeconomic aspects appeal (i.e. the ‘'charismaticare more easily ascertained and more

The socioeconomic context of thanegafauna’) than for lesser-knowmften stressed. Bishop (1978)
endangered species reintroductioand so-called 'lower' life formsstresses the irreversibility of extinc-
effort is critical to the performance(Westman 1990). Values of wildlifetion and its implications in terms of
of the program. For example, Tiltand attitudes toward wildlife areunknown future losses. He suggests
(1989:38) observed that: "The genstrongly influenced by the perceivedhat society should avoid extinction
eral public's perception of an endaneconomic or material worth of theunless the costs of maintaining viable
gered species issue may not seeamimal. These include aesthetic, ethpopulations are unacceptably large.
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Abstract

Endangered species recovery programs face many challenges; chief among them is the implementa-
tion challenge. Implementation is a complex, dynamic, and multifaceted task requiring skilled lead-
ership, an effective problem solving heuristic, and the capacity to learn and change course as feed-
back suggests. In contrast, too often technically-oriented participants often assume that endan-
gered species recovery is a purely biological problem and thus overlook the many extra-biological
dimensions. For example, these participants and the overall recovery programs may not pay atten-
tion to critical policy and organizational variables that ultimately determine if the program suc-
ceeds or fails. Examples from the endangered black-footed ferret recovery program identify and
describe four aspects of recovery programs that directly complicate implementation challenges.
First is the inherent "complexity of cooperation” among multiple participants involved. They often
have distinct, different perspectives and use contradictory criteria by which success is measured.
Second is "goal displacement" wherein the species conservation task is replaced by bureaucratic
imperatives such as control and power goals. Third is the use of "inappropriate organizational
structures" to interrelate the work, workers, and the species/environment. And fourth is "intelli-
gence failures and delays" wherein key information is overlooked, underappreciated, or not ob-
tained and used at all. This and other factors lead to costly delays. Learning from these four kinds
of problems and avoiding them requires professionals and leaders to use knowledge from policy
process and organizational design fields, subjects typically not taught in conventional conservation
biology programs. A commitment to learning and problem solving can help recovery programs
avoid common implementation mistakes and achieve a successful species conservation outcome.

Introduction recovery primarily as a biological prob-  Participants in recovery pro-
Those involved in endangered specidem. They have generally given muclygrams often view the problems they
recovery programs often face exless explicit attention to policy and orencounter as unique to their species
tremely complex situations as theyanizational variables in recovery proand their program. But problems
tackle the nuts-and-bolts work of savgrams, instead attributing problemstemming from inappropriate organi-
ing species. Recovery programs thaimply to bad luck, lack of resourceszational and decision-making ar-
have developed over the last 15 yealpolitics," or uncommitted individuals rangements may be more generic and
have had to deal with technically dein other organizations. Yet the organiprevalent than is currently recognized
manding biological tasks and uncerzational arrangements, decision-makn recovery efforts. Byooking at
tainties, limited resources, numeroumg processes, and other policy varithese programs through a policy and
participants, and intense public scruables affecting recovery programs caarganizational framework, common
tiny and involvement, among manybe as critical to success as technical apdtterns may be detected which would
other difficulties. These factors com- biological tools. A better understandotherwise remain underappreciated or
bine to make species recovery a coning of the policy and organizationalinvisible. Lack ofattention to these
plicated, interactive, technical, and addimensions of endangered speciesspects of recovery can result in in-
ministrative challenge. Professionalsvork could greatly enhance the effeceffective and inefficient programs,
working in these programs often viewtiveness of many recovery programsand ultimately in species extinction.

Reprinted from Endangered Species UPDATE: 1988, 5(10):35-42.
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With so much at stake, it is imperapaper were apparent throughout thife Service's (FWS) Redbook of En-
tive to develop a framework forpast 15 years. Our use of the ferretangered Species in 1964, and it was
analysis and to learn from past andase history could be misunderstoogdlaced in the FWS endangered spe-
ongoing recovery efforts in order toas blame finding and negative, andies priorities listin 1976. Itis a soli-
improve future programs. in fact, we have been urged to forgdtry, nocturnal carnivore preying al-
Notable successes have beegpast, acknowledged implementatiomost exclusively on prairie dogs
achieved in many recovery programsnistakes. We feel strongly, howeverCynomys sp.)The ferret spends al-
For example, the American alligatoithat unless these persistent featuresost all of its time below ground in
(Alligator mississippiengigecov- of implementation are scrutinized angbrairie dog burrows where it hunts
ered rapidly in many parts of its ranggiven some meaning through a policand finds shelter. In the 137 years
as a result of federal and state proteend organizational framework, theysince the ferret's scientific discovery,
tion under the Endangered Speciesill never be recognized for whatonly two small populations have ever
Act (ESA) (Endangered Specieghey are and managed effectively. Bjpeen studied —ene in South Dakota
Technical Bulletin 1985). Yet manyusing the ferret example as illustraf1964-1974) and the second near
accounts of endangered species réen, we are not implying that it is anMeeteetse, Wyoming (1981-1987).
covery programs refer to implemenespecially good or bad programBoth wild populations are now extinct.
tation difficulties encountered by parRather, we suggest that the examples In 1920, an estimated one mil-
ticipants (e.g., Duff 1976; Carr 1986 may be representative of the implemertion ferrets existed in 40 million hect-
Askins 1987). In this paper, we distation problems found in many recovares of habitat (prairie dog colonies)
cuss four common features of recovery programs, and that the lessons wver 12 states and two Canadian
ery programs that have led to implebe learned from examining them caprovinces (Anderson et al. 1986).
mentation problems. First, speciebe useful in many other cases. Widespread and long-lasting prairie
recovery is a tremendously compli- In the second section of the padog poisoning programs, with the
cated task, often involving numerouper we suggest ways to improve thgoal of rangeland improvement, de-
participants who must somehow inpolicy, organizational, and individualstroyed ferret habitat. This loss, com-
tegrate their diverse perspectives intdimensions of recovery programbined with other factors, such as dis-
a workable program. Second, thesinplementation. Recovery program&ases, pushed ferrets to the edge of
participants often have conflictingare an implementation device in thextinction by 1980. In fact, many
goals, some of which have more tdarger policy process, and participantpeople and agencies considered the
do with controlling the recovery coa-must have knowledge of this procesgerret extinct by that time.
lition than saving the species. ThirdThe organizational dimension in- The Meeteetse ferrets were dis-
explicit consideration of organiza-volves the structure and managemegbvered serendipitously: a ranch dog
tional structure appropriate to the taskf the recovery program itself, includ-killed a dispersing male. The source
of saving species is rare; recovering such factors as who is permittegpopulation of ferrets was found
programs tend to develop into tradito participate, how information isnearby occupying 37 prairie dog colo-
tional hierarchical bureaucraciesgathered and used, how authority andgies (about 3,000 ha) scattered over
Fourth, intelligence failures and procontrol over the program are allo-about 260 square kilometers on nine
gram delays often occur because @lated, how decisions are made, anm@dnches in a mix of private and pub-
preconceptions held by decision makiow disagreements within the recovlic lands. The presence of this ferret
ers and the large number of "clearery coalition are resolved. The indipopulation surprised everyone. Afew
ances" required in programs withviduals who make up recovery teammonths after the discovery, the FWS
multiple participants. are part of these policy and organizaransferred authority for the ferret re-
To illustrate our points, we drawtional dynamics and can have rolesovery program to the Wyoming
on examples from the ongoing blackef influence. Careful attention to allGame and Fish Department. Ferret
footed ferret recovery effort, whichthese overlapping and interactive elecology and behavior were exten-

has much public and professional aements is essential. sively studied, as ferrets were ob-
tention. Even though we focus on the served directly, tracked in snow, and
recovery effort in the years 1981The black-footed ferret story radio-collared. Spotlight surveys

through 1986, from the discovery ofThe black-footed ferretMustela each summer revealed peak annual
the Meeteetse population until its exnigripes)is the most critically endan- numbers (1984, 129 ferrets including
tinction in the wild, the four imple- gered mammal in North America. It25 litters). Annual ferret losses were
mentation themes addressed in thisas listed in the U.S. Fish and Wild-igh, about 50-90+ % (Forrest et al.
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1988). By early July 1985, countdJnion for the
showed a much lower population tha€onservation of
in all previous years (58, includingNature and
13 litters). By early September, markNatural Re-
recapture population estimatesources' (IUCN)
showed that the population had deCaptive Breed-
clined to 318 ferrets. By early Oc-ing Specialist
tober, the population had declined t&roup entered
16+5. And by November, only aboutthe ferret recov-
six ferrets were thought to remain irery program in
the wild. The catastrophic loss ofan advisory role,
about 150 ferrets between fall 1984ringing consid-
and fall 1985 was documented. Durerable technical
ing July to September 1985, ferretinformation and Black-footed ferret ( Mustela n/gr/pes ) by Richard P. Readlng
were lost at the rate of one every twexpertise to the
to three days. The decline wasaptive breeding program. The capalready difficult biological task
thought to be caused by canine digive population is presently held in aHarvey 1987). This is not to argue
temper, a disease 100% fatal to fesingle location in Wyoming. The that participation should be limited to
rets. Techniques were developed tagencies responsible for the ferretsnly a few. To the contrary, a multi-
locate ferrets and extensive searchase planning to divide the populatiomlicity of participants provides an es-
were conducted over several states) order to minimize the chances oential diversity of knowledge, skills,
No ferrets or recent sign were foundthe entire population being elimi-and perspectives as well as a useful
During the fall of 1985, six nated by a disease epidemic or othalystem of checks and balances that
Meeteetse ferrets were captured tcatastrophe (Oakleaf 1988). The pacontribute significantly to recovery.
prevent loss of the species. Thedicipants in the ferret program hopeBut to capture these needed interests
ferrets were housed in close proximto use captive-bred ferrets to establishind skills and meld them into produc-
ity, and two ferrets infected with ca-a second or third captive breedingive, coordinated action requires a
nine distemper transmitted it to thecolony in other states in late 1988, andarefully constructed and managed
other four. Allsix died shortly there-an Interstate Coordinating Committegprogram and an explicit and effective
after. Another six were hastily cap-has been formed to identify potentiatlecision and policy process.

tured and housed individually; allreintroduction sites (Thorne 1988). Each patrticipating organization
survived. These six, added to the six in a recovery program possesses a
thought to exist in the wild, consti-Implementation problems in distinct perspective from which it
tuted the world's known populationrecovery programs sees the program, its operation, and

—about 12 individuals in early 1986.1. Complexity of cooperation:other actors. Each organization may
In 1986, the six captive ferrets did notnultiple participants and perspectivedliffer from the others in its sense of
reproduce, but the six wild ferretsLike most endangered species prairgency about recovery of a species
produced 10 young in two litters, andyrams, the ferret program includes and in its thoughts about the best lo-
most were added to the captive popurumber of governmental and nongoveation and means for recovery. For
lation. This brought the world'sernmental participants, who becamexample, conflict arose between par-
known population to 18, all in cap-involved — formally and informally ticipants in the ferret case over the
tivity. The captive ferrets produced— for a variety of reasons. More thamuestion of when and where to ini-
seven surviving young in two litters20 organizations and 100 individualdiate a captive breeding program.
in 1987. No more wild ferrets werehave patrticipated in the ferret pro- Because perspectives vary so
found. Breeding success was bettgram since 1981. The primary parmuch, the participating organizations
in 1988, with 44 young in 13 littersticipant groups are the FWS, thanay have contradictory criteria by
being produced. Ten of the 44 youniyyoming Game and Fish Departwhich each measures program suc-
born in 1988 died. The fate of thement, ranchers, and the conservatiacess. For example, some agencies
species now depends on the captivammunity. The management comgauge success primarily by increases
ferrets and any wild ferrets that maylexities involved in coordinating thein a species' numbers, successful cap-
exist (Maguire et al. 1988). actions of multiple participants intive breeding, or gains in data collec-
In late 1985, the Internationalwildlife programs can compound artion leading to letter understanding of
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the species' ecological requirementstom the bottom up, by those indi-found effects on task divisions, re-
For others, the major criterion of sucviduals most directly in contact withsource allocations, distribution of in-
cess is the degree to which they cahe species, task goals tend to domiermation, and controls, and hence on
prevent public controversy or effecnate (Daft 1983). the overall effectiveness of the pro-
tively control key aspects of the pro- A conflict between task and con-gram. If task goals cannot be met or
gram. Disagreement over these crirol goals was evident over all theare stifled because of structural con-
teria has led to conflicts in recoveryears of the Wyoming ferret recov-straints, then the program will falter
programs, as technicians, scientistgry program. The Wyoming Gameor fail. Bureaucratization is impli-
managers, and administrators seek tmd Fish Department, which had beecated as a root cause of implementa-
impose their readings of the "facts'jiven lead agency status by the FWSion problems (War 1975). Those
and their values on other participanta/anted to keep the ferrets within thevho implement recovery programs
(see Latour 1987). state and carry out captive breedinghould give explicit consideration to
only after the state had developed fasther organizational structures, such
2. Goal displacement: task goal<ilities to do so. Weinberg (1986: 65as horizontally-coordinated task
versus control goals wrote, "As [Wyoming] officials ac- forces and project teams (Clark and
All participants in endangered specieknowledge, they never seriously conCragun 1994).
programs genuinely seek species rasidered allowing ferrets to leave the  Program structure is both a det-
covery. Despite this common goalsite [for captive breeding]. 'We'd haveiment and an outcome of organiza-
however, program participants oftemo control over them.™ Analysis in-tional power. A structure that con-
disagree about the means to achiewtcates that Wyoming's insistence ogentrates decision-making authority
it, for a variety of reasons: profes-controlling the program created unand control in the hands of one
sional disagreements; legal and prgaroductive conflict and caused delayagency makes it easy for that agency

cedural differences; differences ofCarr 1986; May 1986). to reduce or eliminate the role of other
opinion on leadership and proper organizations, and to control informa-
organizational roles; and direct in3. Organizational structures tion for its own benefit. The lead

compatibility of the suggested action©ne major cause of a program's failagency in the ferret program used
with other goals held by their organi-ure to meet its goals is the use of inseveral widely recognized bureau-
zation (or simply a preference forappropriate organizational structuresratic mechanisms (Salancik and
these other goals) (see Pressman afidiall 1987). Most recovery chal-Pfeffer 1977) to consolidate its power.
Wildavsky 1973). Participants may lenges go well beyond the boundarieBor example, it filled positions of
try administratively to redefine the re-of any single organization. Coalitiongpower in its "advisory" team with its
covery program to fit their own agen-are formed which must integrate diown personnel (e.g., "chairman and
cies' perspectives and priorities, whickrerse structures, ideologies, and stasecretary”). By restricting permits
can be quite inflexible (Yaffee 1982). dard operating procedures to meet thend limiting contact with the press, it
In some cases, a very obviousommon task goal. But agencies se&lso controlled data generation and
conflict arises between the "task goalting up a new recovery program rarelypublic access to that data. The bu-
(i.e. saving the species) and thgive explicit thought to how the re-reaucratic structure chosen by Wyo-
"power/control goal" of some agen-covery coalition should be structuredming helped to solidify its top-down
cies (i.e. gaining and maintainingPrograms are often set up along stagentrol over decision making, alloca-
control of the recovery program).dard bureaucratic lines, not becaug#on of resources, definition of par-
"Goal displacement" occurs when asuch an arrangement has proven to tieipant roles, and the timing and lo-
agency becomes more focused afie most effective, but because noation of recovery activities. Unfor-
power/control goals than on substarsther structure is considered. Thisunately, this structure also closed the
tive biological task goals. A programliimits the set of ideas that seem plawlecision-making process to signifi-
driven by power/control goals issible, and that are tried. In the firstant available informatioand sug-
likely to compromise the biological 15 months of the ferret recovery progestions for solutions from both inside
task goals when the two come intgram, the recovery coalition's orgaand outside patrticipants, and reduced
conflict, as they invariably will. If nizational structure evolved from athe program's ability to be creative and
the organization relies on a bureausimple matrix to a traditional bureau+esponsive (see Etheredge 1985).
cratic top-down style of decisioncratic arrangement, where remained
making, control and power goals tendSee Figure 1). 4. Intelligence failures and delays
to dominate, whereas if goals are set Organizational structure has prointelligence failures and delays have
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Figure 1. Organizational arrangements for recovery of the black-footed ferrets: (A) simple matrix; (B) complex matrix;
(C) bureaucracy; (D) heightened bureaucracy (Clark and Harvey 1988).
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been common problems in recovergds and data were in error, or that thaction are to be expected. When dealt
programs, resulting in part from conferrets had migrated elsewheravith constructively, such disagree-
flicts among participants, goal dis{Weinberg 1986; Randall 1986;ments and conflicts have been valu-
placement, and use of inappropriatéimmennan 1986). able to recovery programs by provid-
organizational structures. Quality A root cause of intelligence fail- ing alternative ideas and solutions for
decision making depends on intelliures, according to Betts (1978), is thahe group to consider. But the need
gence (i.e. the use of information odecision and policy makers operatéo reach agreement on these points of
the "acquisition, analysis, aagpre- under policy premises that constrictontention has often caused delays.
ciation of relevant data." (Bettsperceptions and lead to "selective inlh some cases a participant who was
1978:61, emphasis in original)).attention" to facts and outright "blind-intensely opposed to a program, and
Even when information is availableness" in some instances (Lasswellho had adequate resources to block
to decision makers, a variety of fac1971; Schon 1983). These precorit, has held up recovery actions until
tors may lead them to dismiss it aseptions can block learning, changenajor concessions were made.
erroneous, inaccurate, or misleadingnd adaptation (Etheredge 1985). There is evidence that this oc-
In the ferret program, agency officialsOrganizational arrangements thaturred in the ferret case. Because
at first discounted 1985 field data instifle legitimate dissenting views ex-Wyoming initially had no captive
dicating that the ferret population wascerbate intelligence failures. breeding facility, resources to build
in a rapid decline. Officials took the In such a difficult and uncertainone, or staff to man one, and because
most sanguine view of the situationtask as recovering species, wheref their agency's strong opposition to
arguing that it was just a normal popuaumerous participants are involvedsending ferrets to other facilities out-
lation fluctuation, that the field meth-disagreements over the best course side Wyoming, captive breeding
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could not move forward when firstversity disciplines and reinforced inwhich can fundamentally affect the
called for. Extensive bargaining ovecertain agency cultures and loyaltiedecision and policy processes and
several years between Wyoming an(Brewer 1988). ultimately the outcome of a recovery
other participants and the dramatic Improvements in recovery pro-program. Many of these variables
collapse of the wild population en-grams are possible in three areafmvolve participants' values. The
sued before Wyoming initiated cap9policies, organizations, and individupolicy sciences offer analytical tools
tive breeding in 1985 (Weinbergals — in addition to the constant strivthat can minimize the subjective dis-
1986; Randall 1986). ing to improve technical biological tortions and simplifications that cause
Not all delays are intentional.work. The ideas presented below ammany implementation problems
Some delays result from the time rea brief look at some analytical andLasswell 1971)The policy sciences'
guired to formulate and approve planproblem solving techniques and approblem-solving tools are specifically
and funding requests or from competproaches that could help to broadedesigned to address both technical and
ing demands on participants' timeparticipants' perspectives and imvalue-laden issues. Policy scientists
Regardless of the source, programrove their ability to adapt quickly tolook at how knowledge is used in the
delays are often difficult to separatéhe demands of species recovery. Wiecision and policy processes, and si-
from program failures (Pressman andre aware that many recovery promultaneously, at how well these pro-
Wildavsky 1973). Does Wyoming'sgrams face extreme resource shortesses are working. By contrast, tech-
move to breed ferrets in captivity,ages, and that participants may viewical experts tend to generate basic
which occurred a year or two latesome of these suggestions as beirkgowledge and pay little attention to
than recommended by field teams anio time consuming and expensive taomplex decision processes.
conservationists (Weinberg 1986) antle practicable. We argue that these One model that could be very
after the wild population had sharplyideas and techniques can help recouseful for recovery programs is the
declined, count as failure or as sucery programs anticipate and avoiddecision seminar," a technique de-
cess? In view of the captive breedeommon pitfalls that have hinderedsigned to allow a group of specialists
ing program's results in 1988, somefficient and effective action in theand decision makers to integrate their
observers may reasonably argugast. Since we can give only th&nowledge to solve complex prob-
"better late than never." Although thebriefest introductions to these ideatems (Lasswell 1960; Brewer 1975).
outcome of the captive breeding proand techniques, we urge readers t core group of |0 to 15 participants
gram to-date gives cause for optidelve into the literature cited for moremust be willing to commit the time
mism, we should not assume that thihorough explanations. needed to understand the problem
program's delays were of no signifi- (over months or years, if necessary),
cance. If wecan learn from past mis- 1. Improvements in the policy procesalthough the seminar is also open to
takes, we collectively can be more reBy policy, we mean the complex sebutsiders. An explicit problem-solv-
sponsive to such crises in the future. of interactive decisions and actiongng orientation is used. The group
by which societies and governmentmaps the context of the problem and
Improvements establish goals based on their valuagetermines its vast trends, probable
How can participants in recovery proand establish the means to reach thoBgure outcomes, and options avail-
grams begin to deal with these implegoals (Ham and Hill 1987). It is es-able to solve the problem. The pro-
mentation problems and others? Teential in defining a recovery chalcess by which decisions are made is
improve future performance in condenge to explore thoroughly its his-also explicitly and continuously con-
serving species and the ecosystenary, scientific and management considered. Participants' independent
on which they depend, appreciatiotext, and trends, and to identify allassessments of the problem are com-
of the actual complexity of the workfactors which may have a bearing opared, common views are discussed,
to be done is required. This meanthe success of the program. Evidena@mnd discrepancies are considered. All
developing a broad understanding afuggests that some of these factorglevant methods for analysis of the
the interactive web of biological, or-particularly policy and organizationalproblem are used, and new methods
ganizational, and policy componentyariables, are underappreciated are encouraged. When the group ar-
involved. Such a "systems perspecinvisible" to some participants. Or-rives at a decision, responsibilities for
tive" can be very different from theganization and management strugarrying it out are assigned. Docu-
conventional views held by tradi-tures, resource limitations, uncermentation of participants' activities
tional biologists and bureaucratstainty, and jurisdictional and controlbecomes the group's "institutional
views which are rooted in single uniissues are just a few of the variablesiemory" (Brewer 1975). An inter-
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bling information to resolve focused problem-solving orientation
disputes. Analysts have ap- and has contributed greatly to the suc-
plied decision analysis to thecess of the captive breeding effort.
critically endangered 2. Organizational improvements
Sumatran rhino The second kind of improvements
(Dicerorhinus sumarensjs needed in recovery programs is or-
and other species (Maguire eganizational. Organizations are more
al. 1987; Maguire et al. 1988).than just a collection of individuals;
"Adaptive manage- they persist over time and have es-
; =| ment" (Hollings 1978) is a tablished norms, traditions, and ac-
T Mty s N third way of guiding recov- tivities above and beyond the indi-
Daurian pika ( Ochotona daurica ) by Richard P. . ery group actions. From thisviduals who direct and staff them.
Reading. perspective, decision mak-They are major determinants of the
disciplinary approach is essentialing should be treated explicitly as d@ehavior of those individuals and
Many recovery programs incorporatg@rocess of making mistakes and comajor actors in policy implementa-
some aspects of the decision seminagcting errors (Brewer 1988). Insteadion. The nature of endangered spe-
model. But, for the most part, theyof seeking and relying on a singlecies recovery programs — complex,
lack the explicit attention to multiple "best answer," managers should comapidly changing, and highly uncer-
methods and the breadth of analyssider many plausible approaches antdin — requires organizational ar-
that characterize decision seminarsolutions, adapting to changes in theangements that fit these task proper-
Recovery programs, which fully problem and its context. The key tdies. Highly bureaucratized organi-
adopt a decision seminar formatadaptive management is to monitozations with rigid standard operating
could be expected to improve botlthe outcomes of decisions carefullyrocedures probably lack the flexibil-
their openness to problem-solvingo as to learn from each and to cuty needed.Recovery program man-
techniques and their awareness dbsses when solutions are not workagers should question whether the
their own decision-making processesng. Since recovery programs almogbrogram's organizational structure is
Another specific tool that hasalways involve risk and uncertaintyhindering the recovery effort. Organi-
proven useful in species recovery prananagers should use contingencyational development consultants could
grams is decision analysis which alplanning to anticipate the possibilityprovide valuable expertise in matching
lows managers to integrate ecologief failure. recovery program structures to organi-
cal theory, objective data, subjective  Through the decision seminarzational tasks and environments.
judgments, and financial concerns iprocess, using decision analysis and An effective organization should
making decisions under conditions ohdaptive management, an expliciprocess information well and learn
uncertainty (Maguire 1986). Probaunderstanding can be gained not onlsapidly from its own mistakes. Use-
bilistic models are developed relatof the substantive problem but of théul organizational models for endan-
ing the outcomes of alternative acprocesses most useful for solving itgered species recovery include task
tions to random events in the enviSome movement in this direction hasorces and project teams operating
ronment, and probability values areccurred in the ferret program. Theinder adaptive management and de-
assigned to each possible outcome pfrticipation of the IUCN Captive cision seminar guidelines. (Task
a decision. For example, the probBreeding Specialist Group (CBSG) irforces tackle temporary problems, and
ability of extinction of a species canthe ferret recovery program sinceroject teams address problems that
be estimated under current managd:985 has improved the program'seed long-term, continuous coordina-
ment conditions and then comparetkchnical capabilities and broadenetion; Daft 1983). A recovery team
with extinction probabilities underdiscussion of a range of ideas anghould ideally be composed of profes-
different management scenarios. Thegroblem-solving approaches. Thisionals with formal training and expe-
probabilities and effects of randonhas brought the program a little closetience, who are focused on completing
events such severe weather and dis the decision seminar model than ithe job successfully and willing to ac-
ease, and the costs of different mamwas before. Although the prograntept the uncertainty and risk inherent
agement actions can be explicithstill functions under several policyin endangered species challenges.
considered. Parties that dispute th@nd organizational constraints dic- Certain characteristics are key to
facts can see where they agree andted by Wyoming, CBSG's partici-the effective functioning of recovery
disagree and suggest ways of assempation to-date has resulted in a moreams. As the recovery task and its
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larger context change, the team mustam and Hill 1987.) Individuals areways been addressing unbounded
be able to respond quickly andnolded and constrained by convenproblems successfully when our ana-
adaptively, using all available infor-tional experience and establishebtical resources are bounded (Ascher
mation. Communication practicespolicy prescriptions. Analysis is 0f-1986). Real improvements will come
which facilitate high creativity, suchten less important than values andbout by refining the conceptual tools
as emotional supportiveness, brairpreconceptions as a basis for decisighat enhance understanding of com-
storming, and non-personally di-making, and agency structures anglex conservation problems and by
rected evaluation of ideas, are helgrocedures. Nevertheless, individualeveloping practical tools that allow
ful. Awillingness to examine any andperformance in a recovery progranthe problem to be dealt with realisti-
all alternatives is essential. Teamis an important factor in the successally. A number of conceptual and
must avoid "groupthink,” in which of the program and it can, in manypractical tools already exist but go
disagreements and conflicting pereases, be improved. largely unused. Improvements will
spectives are muted in the interest of An admonishment often heard is1ot come quickly, even with increased
maintaining group cohesion (Janighat if only individuals would act with use of these tools. There are many
1972). A strong, mutually support-more professional integrity, a pro-barriers to learning and improvement
ive atmosphere in which mistakeggram could significantly be im- (Etheredge 1985), but with so much
will not result in withdrawal of the proved. But as Betts (1978:82) notedht stake in every recovery program,
group's support is important. Mis-"Integrity untinged by political sen- we must learn to recognize and over-
takes and failures should be vieweditivity courts professional suicide."come those barriers. The full extent
as occasions for learning and for imBetts suggests that individuals can trgf these problems across all endan-
proving the system. to improve programs by asking haradjered species recovery programs is
Clark and Cragun (1994) providequestions of their superiors, acting asnknown. But we hope that this pa-
a framework for analyzing organiza-socratic agnostics, hagging decisioper will stimulate further documen-
tional problems and for implement-makers into awareness of the fultation, discussion, and analysis, and
ing change in species recovery praange of uncertainty, and making auwe are hopeful that improvements
grams. This 14-step procedure inthorities' calculations harder rathewill ensue.
cludes four major stages: problenthan easier. But most leaders will not
identification, development of alter-appreciate these approaches by indikcknowledgements
native strategies, development of amidual professionals (e.g., CraigheadlVe would like to thank Thomas. M.
action plan, and implementation and979; Homocker 1982; Clark 1986)Campbell Ill, Leonard Carlman,
evaluation of the action plan. It carBimply providing more reliable factsArchie Carr 1ll, Denise Casey,
guide participants in defining prob-or new arguments to decision makPamela Parker, Debra Patla, Chris
lemsand objectives, identifying forcesers will not reverse their basic beliefsServheen, John Weaver, Michael B.
that could help or hinder movement toAnalysis is often less important thanwhitfield, Dusty Zaunbrecher, and
ward objectives, analyzing strategies tealues and preconceptions as a baglwree anonymous reviewers for their
overcome obstacles, outlining specififor decision making (Betts 1978).thoughtful comments on earlier drafts
tasks to be accomplished, and evaludReal solutions depend on the operof this paper. We acknowledge that
ing the success of their efforts. It proness of decision makers and theinot all the reviewers endorse the con-
vides an explicit method for recoveryunderstanding of the premises thetent of this paper, but such is the na-
programs to use in solving both techuse in accepting or rejecting intelli-ture of policy process in which we all
nical and organizational problems. gence. Individuals should continuevork in trying to protect and restore
trying to improve their programs, butendangered species.

3. Individual improvements they should do so with an understand-
Improvements can also occur at thing of the potential politic conse-Literature cited
individual level. Many participants quences of their efforts. Anderson, E., S.C. Forrest, T.W. Clark, and

and observers believe the root cause The sheer complexity of endan- .- Richardson. 1986. Paleobiology, bioge-
ography, and systematics of the black-

of faltering programs is misguided orgered species and ecosystem consers, . ferretMustela nigripegAudubon

selfish individuals. This "human re-vation tells us there is no single, and Bachman), 1851. Great Basin Nat.
lations" view of organizations over-straightforward, technocratic recipe Mem.8:11-62

simplifies the many complex organi-for success. The essential challengischer, W. 1986. The evolution of the policy

; ; : ; sciences: understanding the rise and avoid-
zation, management, and policy asn species and ecosystem conserva ing the fall. J. Policy Analysis and Man-

pects introduced here (see Hall 198fon, as in complex situations, has al- y5emens:367-373.
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Abstract

Conservation biologists often take the view that their role is simply to provide biological informa-
tion to policy makers and resource managers, not to engage in the overall conservation process
about endangered species conservation. Considering the many challenges to biodiversity conser-
vation, stemming from social, political, and economic issues, we argue that professionals could
better aid species recovery if they broadened their role and activities, as well as knowledge and
skill, beyond conservation biology. A more effective professional approach to endangered species
conservation might be to teach conservation biologists a "policy orientation" to their important
work. A policy orientation encourages its holder to best integrate the biological and social sciences
to help managers, leaders, and the public make sound choices, and to solve problems effectively. In
order to apply this orientation, biologists must first understand the conservation (policy) process.
One practical model of this process describes six phases or activities through which all policies and
programs pass (i.e. initiation, estimation, selection, implementation, evaluation, and termination).
Therefore, we recommend that university conservation biology programs, particularly at the gradu-
ate level, teach policy orientation and that professionals actively make an effort to learn and apply
a policy orientation. Significantly improved endangered species conservation can be expected from
using this innovation.

Introduction learn what a "policy orientation" is,information useful to natural resource
The unifying goal of conservationmuch less how to apply it responsimanagers or decision makers. This
biology is the preservation of biologi-bly and practically to benefit approach uses tools such as field sur-
cal diversity through the maintenanc®iodiversity conservation efforts.  veys, population viability assess-

of viable ecosystems. Even though ments, and analyses of preserve de-
there is general agreement about thehe biodiversity conservation sign and management. Some conser-
paramount goal, there is debatehallenge vation biologists are apt to accept the

among its practitioners as to the scopggonservation biology is a "mission-view that production of useful bio-
of acceptable professional practiceoriented crisis discipline"(Soulélogical knowledge is the only goal of
We believe that a "policy orientation"1986:3) that exists to address the chaheir profession. While we accept that
can complement rigorous scientifidenge posed by the loss of biologicafjood science must remain at the core
methods and is essential for achiewdiversity. Few would debate the ulti-of conservation biology and that there
ing many conservation aims. Furthemate aims of conservation biologyshould be limits to the sort of advo-
more, scientific professionalism needbut what is less clear to professionatacy a scientist pursues, itis a practi-
not be sacrificed. We briefly exam-conservation biologists is their spe€al mistake to limit the training and
ine the elements of the biodiversitycific role in meeting this challenge.experience of conservation biologists
conservation challenge and how profhe loss of biological diversity hasto scientific fields only.

fessionals can better meet this chammultiple causes and efforts to redress Few would deny that the ultimate
lenge with a "policy orientation" thatlosses will require contributions fromcauses of biological impoverishment
we introduce. Unfortunately, mostmany disciplines. One approach corare social, political, and economic in
university programs provide few op-servation biologists have adopted isature. Conservation biology, how-
portunities for future professionals tao use scientific methods to provideever, should not be about directly

Reprinted from Endangered Species UPDATE: 1992, 9(5/6):5-8.
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changing the social forces that aréhe biology of the species, thus createcently, Soulé (1990:1) observed that
causing our environmental problemsing the unrealistic view that conser-'solutions to environmental problems
Murphy (1990) is right when he con-vation and recovery are strictly techhave as much to do with politics and
cludes that conservation biologynical, biological tasks. In fact, nu-perceptions as with biological
should be about providing the scienmerous non-biological factors andact...when it comes to influencing
tific information necessary to correctforces have direct, immediate angbublic policy, we will need political
the problems leading to the loss ogparamount significance to endanas well as research skills." Yet, the
biological diversity. But we need togered species recovery, and if the coljuestion remains, where should the
recognize that the process of correcservation movement is to be effectivescience of conservation biology end
ing biological problems takes placéat must explicitly recognize the inter-and the advocacy of other constitu-
in the same social and political arenactive impacts and contributions ofncies begin? Should conservation
as the processes that are driving eall the various dimensions." biology assume itself to be a "value-
vironmental degradation in the first  For conservation biologists to befree" science, merely providing infor-
place. If conservation biologists aresuccessful, they must become monmation to resource and political man-
to be effective in promoting solutionsproficient at understanding the proagers? Or do conservation biologists
to environmental problems, they mustesses that drive environmental dedrave an obligation to "participate
understand the non-biological factorsadation and at providing remedialvith the public in a debate regarding
behind environmental change and bstrategies and tactics. Accepting thithe very nature of ecological health,
willing and able to participate effec-premise still leaves some questionsven while trying to protect it?"
tively and offer solutions in the are-as to the scope of acceptable profegNorton 1988:238).
nas where social change occurs. Prsional practice for conservation biolo- A growing number of authors
viding the scientific information to gists. Conservation biologists are anave suggested that conservation bi-
guide policy, and not "just provokemust remain above all else scientistgilogists need to become more profi-
it" (Pool 1990:673), is necessary foapplying scientific methods to con-cient at understanding, participating
real conservation actions. Haleservation questions. Systematic, ran, and anticipating policy processes.
(1987:81) identified one aspect of théional, fact-theory driven, experimen-Firstly, Noss (1989) concluded that
problem in noting that the "trainedtal, and "objective" science is a musteffective conservation biologists
analytical approach of the biologistHowever, if experience or knowledgemust walk the narrow line between
or any other disciplinarian, oftenof the policy process makes consescience and policy-making and ad-
seems to lead to fragmented problewation biologists more effective, howdress concerns raised by both. Sec-
definitions and unimaginative solu-much farther should they go? As Orondly, Carr (1987:86) observed that
tions, the success of which, over timg1990:9) asked, "how should thosgood conservation biologists should
is not particularly impressive." calling themselves conservation bibe "willing to use their training and
An alternative, and we argueologists deal with politics and theanalytical skills beyond the confines
more effective, way for conservatiomquestion of management in their reef biology, reaching out to examine
biologists to approach the challengsearch, writing and teaching?" Ifthe cultural or sociological factors
posed by the loss of biological diverknowledge of the policy process ighat bear on the survival of their fa-
sity is to understand the policy provaluable, how should it be incorpo-vorite species." Thirdly, Maguire
cess well enough to maximize opporrated into training programs for con{1990:125) recently presented a

tunities so that science-based reconservation biologists? scheme to guide conservation biolo-
mendations are applied. It is at this gists towards responsible advocacy,
level that a policy orientation to con-The professional challenge: a by using risk analysis to assess man-
servation biology can be most helpproblem of definition agement options and illuminate "the

ful, particularly when the policy sci- The limitations of traditional wildlife consequences of silence and inac-
ences are taught along with the biomanagement programs and "normalon" should traditional scientific
logical sciences in a comprehensivecience" (see Kuhn 1970) that proeonservatism prevail.
university training program. In dis-mote narrow, "technical," "fix-it" ap- Can conservation biologists ac-
cussing the weaknesses of endaproaches, and their failure to encomtually play an effective role beyond
gered species recovery programgass the biodiversity conservatiorthe confines of biology without sac-
Clark (1989:3) states: challenge, have been outlined byificing their effectiveness and cred-
"Most descriptions of endan-Clark (1986, 1988), Norton (1988),ibility as scientists? Can both capa-
gered species recovery focus only o@rr (1990, 1991) and others. Mordbilities exist in the same individual
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professionalism? We believe the an- The policy sciences study deciproblem-solving skills, it might make
swer is "yes" — a professional carsion and policy processes, using bota considerable difference in construc-
be expert in scientific pursuits and agéxperimental hard science and obsetively influencing the pertinent deci-
the same time possess an explicit orications or experience in order to desion and policy processes.
entation to the policy process. termine how these processes work Having a useful "map" of the
independent of their reliance uporpolicy process is essential for a policy
How can a policy orientation technical knowledge (see Lasswelbrientation. Just as there are models
help professional conservation 1971). The term policy science  of ecological systems, there are also
biologists? "is not another way of talking aboutmodels of policy processes. These
We all know of instances where goodhe 'social sciences' as a whole, or @hodels can aid in practical applied
scientific knowledge has been igthe 'social and psychological sciencesbnservation by revealing the many
nored, dismissed, misapplied, or onlyNor are the 'policy sciences' identicadspects of a problem's setting and
partially used by decision and policywith 'applied social sciences' or 'apuseful paths of action. The models
makers (see, for example, Snydeaplied social and psychologicalcan direct one's intellectual attention
1986). If conservation biologists aresciences'...Nor are the 'policy sciand highlight areas where informa-
to make greater conservation gaingnces' to bthought of as largely iden- tion is lacking (Brewer and deLeon
they must facilitate the integration oftical with what is studied by the 'politi- 1983). People adept in the policy
decision and policy processes witltal scientists' (Lasswell 1951:3)."  process have been likened to expert,
reliable information. The way a sci-  Policy scientists are problem-ori-general problem solvers (Lasswell
entist presents data and interacts wittnted, focused on defining and solvi971; Buffington, 1989). A conser-
decision makers and the public maing real-world problems (Brewer andvation biologist, expert in science,
very well make the difference be-deLeon 1983). They use a variety ofan also be expert in general prob-
tween the success or failure of a coreols to understand the context of &m solving without compromising
servation program. The stakes angroblem as completely as possiblehis or her scientific standing. The
high when extinction of species or the@xamining its history and trends, expractitioners' primary interest may be
loss of biological communities canplaining the trends, projecting theconservation science, for example,
result from inappropriate decisiongrends into the future, evaluating théut they should also have an interest
and policies. Conservation biologiststrends, and inventing and selecting aln the decision and policy processes
therefore, must produce reliabldernative solutions. Policy scientiststhat use their science. If such biolo-
knowledge through research and paproblem-solving approaches are najists are viewed to be outside the
ticipate in the socio-political contextreductionistic or "positivistic" (see bounds of accepted professional
in which that knowledge is used. Thé&runner 1988; Norton 1988; Clarkpractice, then perhaps the bounds
term "policy orientation" was coined1993), in the sense that disciplineneed to be redefined.
by Harold Lasswell (1951). "Policy" based biological science and even The best model of the policy
is a broad strategic intent to accommuch of conservation biology tendgprocesses that we know of was de-
plish a goal (Brewer and delLeorto be. It is beyond the scope of thiseloped by Brewer and delLeon
1983); the aim here being the consesmall paper to develop this observaf1983), based on Lasswell (1971),
vation of biodiversity. "Orientation" tion and contrast the problem-solvand describes the six phases
reflects a direction or the relationshipng approaches of the policy and conthrough which nearly all policies or
of an idea or concept to the dynamiservation sciences. The policy sciprograms pass. They are: problem
policy process. Having a policy ori-ences are a fundamentally differenidentification (initiation); expert
entation means having knowledgevay of thinking in contrast to tradi-analysis and technical consider-
that is directly usefuin the process tional science; they are a way oftions (estimation); policy formu-
as well as having knowledg# the thinking, in the sense that logic is dation, debate, and authorization
process itself (Lasswell 1971).way of thinking. Norton (1988) ad- (selection); specification and appli-
Therefore, conservation biologistequately outlined the limitations anccation (implementation); expost
must have two kinds of knowledgefailures of scientific positivism as aappraisal (evaluation); and discon-
First, the biological skills to generatephilosophy for problem-solving andtinuation or revision of the policy
basic and applied knowledge; anthe need for a new post-positivistior program (termination). Each of
second, the social science skills tphilosophy. Even if a conservatiorthese phases can be very complex,
encourage the wise use of scientifibiologist possesses only a little policyout there are recurring characteris-
knowledge by policy makers. science knowledge or a few of itdics and weaknesses in each phase
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regardless of the specifics of the "is to contribute fully and ad- Space precludes a complete de-
case (Ascher and Healy 1990)equately to the critical societal deciscription of a sample course that
Examples of weaknesses in severalons affecting the future abundanceeaches a policy orientation. Our ex-
phases of conservation programand well-being of our nation's floraperience in a graduate-level course at
have been described in Kohmand fauna, then it seems essential thgale University's School of Forestry
(1991). If a conservation biologistyoung wildlife professionals be suf-and Environmental Studies offers one
is knowledgeable about thesdiciently educated in the complexi-example. Our course was titled:
phases and what is likely to happeties, subtleties and techniques of théSpecies and ecosystem conserva-
in each,then he or she is in a posipolicy process." tion: developing and applying a
tion to influence outcomes of deci- The training for conservationpolicy orientation." It sought to edu-
sions and policies and aidbiologists could benefit from cate conservation biology students
biodiversity conservation. Webroadening the scope of what thembout the professional, institutional,
readily acknowledge, however, thateach to incorporate a policy orienand policy settings in which they are

not all decision and policy processegation to conservation. likely to work. The course surveyed
are accessible fomprovements. a range of policy and organizational
The Brewer and deLeon (1983)rofessionals and the future theories, techniques, and contexts

policy process model was modifiedn addition to the obvious need forusing exercises and national and in-
and expanded in 1988 (Clark angood science education, there iternational case studies. It examined
Kellert 1988; Kellert and Clark 1991)growing recognition that universitythe policy sciences, as well as the
to fit more explicitly the needs ofconservation biology programsconservation sciences, in some detail
people interested in the conservatioshould teach an explicit policy ori-and applied problem-solving con-
of biodiversity and management okntation. Rofessional conservation bi-cepts and tools to various species and
wildlife resources. This modified ologists educated with a policy orienecosystem conservation challenges.
model employs the same six phasdation can be expected to be more eft included a survey of techniques,
and identifies four classes of "factordective in achieving conservation aimssuch as population viability assess-
or forces" that make up the policy A policy orientation can be in- ment and geographic inventory sys-
dynamic: biophysical (physical prop-troduced at an undergraduate levelems, and how these are used in de-
erties of the resource), valuationabut is most effective in Master's ancaision and policy processes. Perhaps
(human values about the resourcePh.D. programs, after students havihe greatest value of the course came
social-structural (property rights anchad some "real" world working ex-from examining cases where good
access to the resource), and instityerience. Beissinger (1990:457) callgraditional science had failed to lead
tional-regulatory (organizations andor an expanded course requirement effective conservation actions. By
their directives). for conservation biologists to incor-explicitly recognizing the limits of
More conservation biologistsporate disciplines outside the tradiscience to produce desired results,
now recognize the need for a policyional departments, and recommendstudents were forced to explore and
orientation in their professional practhat "Conservation biology may belearn about other skills and perspec-
tice, but not all authors refer to it bybest taught at the master's levetjves that promise to make future
that label. Three illustrations of thiswhere breadth of knowledge, scienbiodiversity management efforts
point follow. Lovejoy (1989:329) tific methodology, and problem-solv-more effective.
noted that "An awareness of this puking skills can be emphasized..." We  Our course at Yale is just one
lic role [of conservation biologists], assert here that an essential probleraxample of how a policy orientation
whether sought by ourselves or thrustolving skill that should be taught iscan be incorporated into a training
upon us uninvited, is essential. Wea policy orientation involving ex- program for scientists. We encour-
do not help either science or societplicit, practical, applied knowledgeage students and faculty associated
by evading our social responsibilitieof the policy sciences. M a policy with similar programs to reach out to
as experts."Deskmukh (1989:321) orientation as introduced abovecolleagues in other disciplines, nota-
concluded that: "As conservation bioloeonservation biologists should bebly economics, sociology, and politi-
gists we can help decide what to corable to communicate and partici-cal science which share similar inter-
serve and where, within a policy framepate within the public policy dy- ests in conservation and wise man-
work that we should help to formulate.'namic with enhanced creativity andagement of natural resources. They
Lastly, Clark and Kellert (1988:7) notedeverage applied to our commorshould collaborate with them in trans-
that if the field of conservation scienceyoal of preserving biodiversity.  disciplinary efforts to examine how
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Abstract

Black-tailed prairie dog Cynomys ludovicianyspolicy is highly contentious. We use the policy
sciences to examine how prairie dog conservation became so controversial and suggest ways to
increase the prospects for success. We begin by describing the context of prairie dog management
— who is involved and how they interact. Stakeholders with diverse values, strategies, sources of
power, goals, and demands conflict in their struggle to influence prairie dog management. This
conflict stems from the diverse perspectives and interactions of those involved, including ranchers,
conservationists, animal rights activists, agency personnel, prairie dog shooters, developers, and
the general public. We next examine management and policy responses to the problem. The agen-
cies have begun responding, but are largely offering a replay of old ideas, perspectives, and pat-
terns of interaction that contributed to the decline of prairie dogs. The current mixed federal and
state agency program is highly fragmented, and likely will meet with limited success. Progress has
been plagued by a narrow focus on biological issues, agency inertia, powerful special interest po-
litical forces, and negative attitudes. To improve matters, we suggest keeping participation open
and including all stakeholders. We further recommend using adaptive, interdisciplinary, and multi-
method approaches. Using a "best practices" approach would capitalize and build on past suc-
cesses. Only by improving conservation practices can we hope to restore the black-tailed prairie
dog to levels that permit it to function as a keystone species across the Great Plains.

Introduction the overall goal of prairie dog manageeperative, practical way.

The ongoing conflict about black-tailedment, and the assemblage of associated We begin by describing the con-
prairie dog Cynomys ludovicianyis species (i.e. the prairie dog ecosystentgxt of prairie dog management — who
policy is one of the most contentiouss to ensure the ecosystem's viability irs involved and how they are interact-
wildlife conservation issues in thewell-distributed populations in waysing. Next we examine management
United States. In 1999, the Unitedhat benefit from broad public supporeand policy responses to the problem.
States Fish and Wildlife Service(Clark etal. 1989). Achieving this goalFinally, we offer recommendations to
(USFWS) designated the black-taileds proving very difficult in practice be- improve matters. We use the policy
prairie dog as a "candidate species” famause "Today's West is at war over natsciences in our analysis, which requires
listing under the Endangered Speciasl resources, with wildlife the refu-that we address both the content (e.g.,
Act (ESA). One journalist saidgees" (Frasier 1999:A8). How did thisiology) and procedures (e.g., human
"[S]ome worry that any effort to pro-issue move to the top of controversiesteraction) involved (Clark et al. 2001,
tect prairie dogs will ignite a range wain this paper we examine this and otheClark 2002). We have more than 35
between endangered species advocatpgestions and suggest ways to achieyears combined experience in prairie
and landowners." Broadly speakingprairie dog conservation in a more codog management. We seek to contrib-
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ute constructively to prairie dog con-dangered or threatened. frontier, and the control of nature for
servationlessen the conflictinvolvedin ~ The contemporary prairie dogeconomic gain. Ranchers use their be-
the current effort, and achieve a successaciopolitical arena reflects a tensiotiefs, the powerful symbol of the
ful conclusion in the common interest. rooted in these shifts. In 1998 blackAmerican cowboy, and their traditional
tailed prairie dogs covered onlyinfluence over local politicians to sup-
Who is involved? What are their 280,000 to 320,000 hectaregporttheirinterests.
perspectives? (Biodiversity Legal Foundation 1998;
For decades prairie dog policy wadlational Wildlife Federation 1998). Conservationists
characterized by stability. Soon afteThe further decline of prairie dogs isThese participants view prairie dogs as
Europeans began settling the Greawo longer universally viewed as thea native keystone species and demand
Plains to ranch and farm, the U.S. Gowsuccess of science and technology tbeir protection. They tend to be moti-
ernment embarked on a campaign toontrol an agricultural pest, but also agated to conserve and expand prairie
eradicate prairie dogs. At that timea failure to protect a species importardog populations because of their im-
around 1900, biologists estimated thdab an entire ecosystem. The data amqmbrtance to prairie ecosystems. The
prairie dogs inhabited 41 million hectwhat they mean for policy are highlyroot of this viewpoint lies in assump-
ares (Mac et al. 1998). Prairie dogdisputed among interested groups. Thimns and philosophies associated with
were classified as agricultural pestanovie Varmintscaptures much of theecological and conservation thought,
Near consensus existed among sciecenflicting views of people involved in the right-to-existence for all organisms,
tists (most employed by the Uniteccontemporary prairie dog managemerand changing human relationships to
States Department of Agriculture), live{Hawes-Davis 1998). The complexitythe natural world (Kellert 1995). The
stock ranchers, and other appointed amahd conflict, stems from the diversemyth challenges other popular and
elected government officials that thesperspectives of people now involvegowerful myths that define quality of
rodents consumed as much as 50 &md the way they choose to interact witlife in solely economic terms, instead
75% of the forage available for cattlone another. Currently, many well-orarguing that society should balance
and must be diligently controlled (Di-ganized groups hold deeply-felt, busome economic growth for a healthy
vision of the Biological Survey 1902;contradictory views on prairie dogenvironment. Powerful symbols in-
Merriam 1902; State of Colorado 1915management. To understand the issgkide wilderness, endangered species,
Jones 2000). requires that we know who is involvedand charismatic animals. Proponents
The prairie dog issue became sand why. Each participant has a uniguargely distrust and often vilify big busi-
lient because the situation changedantage point, holds special interestsiess (e.g., corporate America) and natu-
new players with a new set of demandsnd often "defines" the problem in aal resource extractors, including many,
gained power in the political arena. Byarrow and incomplete manner thaf not most, ranchers.
1960, prairie dog populations hadeflects these interests; thus each view-
dwindled to about 600,000 hectares —point proposes a different solutiorAnimal rights activists

a reduction of more than 98%. ThéWeiss 1989). Animal rights activists want decreased
1960s also brought a rise in citizen en- human impact on the environment and
vironmental consciousness with socidRanchers desire an end to pain and suffering to

movements devoted to reducing indusFhe agricultural industry generallyprairie dogs caused by poisoning and
trial pollution and saving declining spewants prairie dogs eliminated or heldther extermination methods. They
cies. The new science of conservatioat low numbers. Ranchers believe thaupport extending legal rights to ani-
biology emerged and often conflictecprairie dogs reduce forage and cropmals that are now reserved for humans
with science serving industrial and agavailable for their livestock and liveli- (Wise 2000), including prairie dogs.
ricultural constituencies. Though thénood. More broadly, they feel a changfhe views of animal rights activists can
U.S. had some early wildlife consering economy and culture threaten theibe traced to the urban animal welfare
vation laws on the books (e.g., théraditional lifestyle. They also see thatovement, and developed into a pow-
Lacey Act of 1900 protected somehey are losing control over public ancrfully organized interest in the last few
game animals and the Migratory Bircprivate grazing lands, particularly wherdecades (Rudacille 1998). These stake-
Treaty Act of 1918 regulated huntingspecies are protected under the Endamelders, often in conjunction with con-
of designated birds), tH973 Endan- gered Species Act. Ranchers' views gkrvationists, demand increased in-
gered Species Act brought a seprairie dogs are an outgrowth of aolvement in wildlife and public land
change with sweeping protection foworldview that promotes dominationmanagement and often use lawsuits,
plant and animal species deemed enver nature, libertarianism, an endlessiedia publicity, and appeals to public
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pressure, including citizen ballot initia-serve as live

tives, to achieve their interests. targets for their
shooting.
Agency personnel Shooters view

Federal, state, local, and tribal agendhemselves as
personnel hold personal views that variighly skilled
greatly, but can be quite similar withinagents of con-
a single agency. Despite multiple ustol for agri-
mandates, most agencies are strongtyltural pests
influenced by a more limited numbetand identify
of special interests (e.g., hunters, logwith the agri-
gers, miners, or ranchers), and this ireultural com-
fluence is manifest in policies that ofmunity. They .
ten clash with the common interesinostly em- Black-tailed prairie dog ( Cynomys ludovicianus ) by Richard
(Meier 1993). In extreme cases, thibrace a liber- P Reading.
leads to agency "capture" by a specighrian view,
interest group that the agency was crene that is an offshoot of the frontierkey by Czech and Krausman (1997)
ated to manage or regulate (Clarke armbwboy worldview. Prairie dog shoot-found 84% of the public support the
McCool 1985). There are alsocerswant free access to public lands faurrent ESA or would like it strength-
struggles for power among the agerunting with minimal governmentened. Some publics, such as
cies (Fischer 2000). State, local, angegulation, and they support continuetiomeowners living near urban prairie
tribal government personnel maintairshooting opportunities provided ondog colonies, are a part of the develop-
an interest in maximizing power vis amany public lands and Indian reservament debate. Zinn and Andelt (2001)
vis the federal government, especialltions. They influence prairie dog manfound that support for prairie dogs in-
in the western U.S. Despite these diagement by actively promoting theircreased with the distance respondents
ferences, some broad generalizationsterests and enlisting support of rancHived from prairie dog colonies in the
among agencies are possible. Agen&ys, gun rights activists, and local buskity of Fort Collins, Colorado. Alter-
personnel generally embrace the "tecimesses that benefit from their pursuitsatively, some of the most vocal sup-
nical rationalist/expert" role (see Clark porters of prairie dogs in urban envi-
1997). In this view, control of natureDevelopers ronments are people living near the
for human purposes is both possiblBevelopers play a restricted role in theolonies who like to watch the animals
and desirable, and professional reprairie dog management debate, butr recognize their ecological impor-
source managers should be entrustédey are key stakeholders alongance (Prairie Dog Coalition 2002).
with making decisions and manipulatColorado's Front Range, for exampld-ox-Parrish (2002) found that antago-
ing nature. With respect to prairie dogd)evelopers focus on generating wealthism toward prairie dogs increased as
formal agency policy at all levels re-for themselves and view prairie dogsheir exposure to and experience with
sulted in substantial prairie dog declineas pests that interfere with urban deprairie dogs increased among the gen-
over past decades. Today, most agevelopment. As housing tracks are pural public in rural Kansas. Many Na-
cies seek to keep prairie dogs off thim, prairie dogs are killed or relocatedtive Americans with traditional cultural
endangered species list, and often thidevelopers are searching for inexperbeliefs consider prairie dogs to be a
goal appears to be more important thasive solutions to the prairie dog manspecies with which they are intimately
species conservation (e.g., see BLMgement challenge that will permiinterconnected. They demand that ev-
2000; EDAW 2000; NGPC 2001). Inthem to continue developing land (e.ggeryone can and should be more con-
addition, an anti-prairie dog attitude reexterminate or move animals in the waypected to nature, that all species are im-
mains strong among wildlife profes-of development). portant, and that therefore the tribes are
sionals and especially land managers, obligated to protect and restore native
but this is changing (Reading 1993). General Public communities on reservation lands.
The American public is diverse, and
Recreational shooters most citizens are unaware of the praPrairie dogs
Recreational shooters form a small bute dog conservation problem. How-Black-tailed prairie dogs are partici-
vocal stakeholder group. They wangver, public support for conservingpants in this issue too, as are a myriad
prairie dogs to be abundant enough wildlife is strong. For example, a sur-of other associated species. Prairie

164 Endangered Species UPDATE Vol. 19 No. 4 2002



dogs are one-kilogram ground squirrelsnmanaged conflict can erode trust istated that they favored local control
that live in colonies of strongly de-government institutions and lead taver federal listing as the best way to

fended family groups, known as "co9olicy failure. manage the species. Persuasion as well
teries" (Hoogland 1995). One of five as coercion were used to influence the
species of prairie dogs, the black-taile@rairie dogs as a policy problem evolving definition of the prairie dog

form is the only species that inhabitPefining the prairie dog "problem" conservation "problem," shape a pre-
the Great Plains, ranging over most gfractically is a challenge. As Weisderred "solution," and control the over-
the short and mid-grass prairies fronf1989:97) noted, "problem definition isall decision-making process to the
southern Canada to northern Mexica package of ideas that includes, at leasiaximum extent possible (see Clark
Because they are colonial and live itmplicitly, an account of the cause and997). Attention during this phase fo-
burrows they excavate, and constantigonsequences of undesirable circuncused on the USFWS. Ranchers and
clip tall vegetation, prairie dogs alterstances and a theory about how to ingovernment agencies, especially state
the grassland ecosystem's structurptove them." Key questions includeagencies, largely opposed listing. The
processes, and composition (Kotliar étlust what is the problem?;" "How bigstates, in particular, banded together to
al. 1999). To ecologists, these changésit?;" and "Who is it a problem for?;"form an anti-listing coalition.
indicate their importance as a "keystonas well as "What might be done about Caught between savvy conserva-
species” that enriches ecosystem funit?" Prairie dog conservation is aboutionists, ranchers, and state govern-
tion in a unique and significant waymaking choices, like "How will the ments, often backed by their represen-
disproportionate to their abundancerairie dog ecosystem be managed®atives in the U.S. Congress, the
(Miller et al. 2000). Their interest, toand "Who gets to decide?" In othetJSFWS took the most risk-averse path.
the extent their interest can be knowmwords, it is largely a human value probThe agency decided to designate the
appears to be for continuation of theilem in decision-making, althoughspecies as "warranted" for listing as
species and individual well-being.many technical elements are involvedhreatened under ESA, but "precluded"
Miller and Reading (2002) list eightin fact, much of the behind-the-sceneis from listing because of other, higher
threats facing black-tailed prairie dogspolitics is masked by technical discuspriority species that needed attention
continued habitat destruction; unconsions. The answers to the last two quefirst (USFWS 1999). The USFWS
trolled recreational shooting; intro-tions are determined by who has awappeared reluctant to grant prairie dogs
duced diseases (especially plague); ithority and, especially, control of thecandidate species status, and so far has
adequate regulatory mechanisms hyanagement proces&uthority means abdicated its responsibility to protect a
government agencies; continued anldaving the right to make a decision, andpecies it accepts as meeting the re-
widespread poisoning; the inability ofcontrol means having the power to carrguirements for ESA protection. The
prairie dogs to respond evolutionarilyout an action in the face of opposition. USFWS's 90-day and 12-month find-
to present threats; lack of adaptive man- ings supported a definition of the prob-
agement; and negative attitudes towafrairie dogs on the political agenda lem as articulated in the petitions, that
prairie dogs. Black-tailed prairie dogs made it ontqorairie dog populations had indeed de-
Right or wrong, humans will de-the U.S. political agenda as a consedlined by as much as 99% due to threats
cide the prairie dogs' fate. The categaation issue in 1998 when several corincluding habitat loss, plague, inadequacy
ries delineated above provide a generagrvationists petitioned the USFWS tof existing regulatory mechanisms, and
characterization of the players involvedist the species as threatened under tlag-term rodent control (USFWS 1999;
in prairie dog policy. Many participantsESA (National Wildlife Federation USFWS 2000). This move sent shock
fall into more than one category; muci998; Biodiversity Legal Foundationwaves through the Western cattle and real
variance exists within categories. Inetal. 1998). The USFWS had rejectedstate industries (Matthews 1999:8). The
tensity of belief and the degree to whiclan earlier petition filed by Biodiversity "warranted, but precluded,” or candi-
individuals are willing to work with Legal Foundation and Sharps (1995)date species, designation focused the
other groups vary as well. However, Following the second petition, allcontroversy that had been brewing for
conflict and polarization largely typify participants positioned themselves eiyearsand fueled great activity by agri-
interactions between groups in the prather for or against the petition and uticultural interests, government land and
rie dog policy arena that have includetized their resources to substantiate avildlife management agencies, hongov-
lawsuits, arrests of activists at protestsefute its claim that prairie dogs weresrnmental conservation organizations, sci-
and even threats of violence (Gutierrear were not in need of special help. lentists, and others (e.g., Predator Conser-
1998; Proskocil 1999; Fong 1999)some cases, participants recognizedtion Alliance 2001; Thacker 2001; Prai-
While some debate can be constructivéhat prairie dogs needed protection, buie Dog Coalition 2002).
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The agencies respond listing under the ESA (Luce 2002). exploring the use of regulatory amend-
In response to the candidate species The objectives of the draft inter-ments to the ESA to encourage partici-
designation, federal land managemenstate plan . . . set an adaptive managpation by landowners, tribes, and state
agencies made some prairie dog mament strategy target to increase occagencies, such as Candidate Conserva-
agement changes. The U.S. Forest Sgied acreage [of prairie dog coloniesfion Agreements with Assurances.
vice declared a temporary moratoriunto exceed 1% of historic range in the  Annual reviews by the USFWS
on poisoning prairie dogs within Na-next 10 years (by 2011)," while statingand states claim the agencies are mak-
tional Grasslands. The U.S. Bureau dhat present acreage figures are "slighting adequate progress (USFWS 2001;
Land Management also ceased poisotess than 1% of historic (LucelLuce 2001b). Indeed, some progress
ing prairie dogs on land it manages, ar2D02:13)." Thus, the plan is strivinghas been realized at the federal and state
both agencies began more active prdier a vague goal that is just marginallyevel, but it has been slow to arrive.
rie dog conservation, such as tempdsetter than the status quo. In additiorGonservation efforts thus far have been
rary shooting bans. The USFWS redhe plan never clarifies how success dargely evaluated by the agencies them-
ommended including incentives forfailure in adaptive management will beselves; a task ideally conducted by an
landowners in the 2002 farm bill to payassessed, or how the plan will bexternal organization with no stake in
landowners for helping to conserveadapted or terminated. The draft intethe outcome (Kleiman et al. 2000).
prairie dogs. Butthe USFWS basicallgtate plan goes on to call for conductMontana, North Dakota, South Dakota,
turned prairie dog management over timg additional research and monitoringand Wyoming already claim that they
the states that had lobbied for contratlentifying focal areas that contain highexceed the target figures laid out in their
of implementation, moving the stateslensities of prairie dogs, creating finanindividual state plans.(Luce 2002).
to center stage. Adirective to them thatial incentives for cooperating land-Colorado and VWyoming suggest they al-
"doing nothing" was not a policy op-owners who conserve prairie dogs, angady exceed the draft interstate plan's tar-
tion accompanied delegation of authoiincreasing regulation of and oversighget figures (CDOW 2002; Luce 2002).
ity to the states.The USFWS retains over prairie dog shooting and poison- What the states have so far pro-
oversight of states' efforts and reviews thieg (Luce 2001c, 2002). The draft plarposed and carried out is necessary for
status of candidate species each year. also permits unrestricted shooting andrairie dog conservation, but far from
The states have begun respondingalls for providing money to cooperat-sufficient. Calls for more research,
to the USFWS's "warranted, but preing landowners for poisoning, even ifrequent meetings, and regular revis-
cluded" ruling, but progress towarda state remains below its target objedng of the draft plan give the impres-
prairie dog conservation has been slowives for prairie dog acreage. sion that the states are working to-
The 11 states within the range of the After three years, the interstate plaward conservation goals, but these
black-tailed prairie dog formed the Intemains in draft form, but all states aractivities are not substitutes for ef-
terstate Black-tailed Prairie Dog Condeveloping conservation plans anéective policy and real action. The
servation Team and produced a conseseme states have begun taking actiairaft interstate plan promotes tradi-
vation plan, the "Black-tailed Prairie(Luce 2001b). For example, a fewional decision-making, without fully
Dog Conservation Assessment anstates have removed "pest” species desidressing how the states will reverse
Strategy" with subsequent draftgnations from prairie dogs and othergheir lack of success in protecting the
addendums, to conserve the species amek working toward that end (Predatgprairie dog ecosystem to date. In-
address factors causing its decline (Vaionservation Alliance 2001). A num-stead, the interstate plan, the perspec-
Pelt 1999; Luce 2001a, 2002). Théer of state agencies have also startéges behind it, and the interests it
draft interstate plan's main goal appearegulating prairie dog poisoning andserves, offer a replay of old ideas and
to be to prevent listing prairie dogs unshooting, which were formerly unlim- patterns of interaction that have for
der the ESA and the associated loss iéd (Luce 2002). Arizona, Colorado,decades contributed to the decline of
control over management (Miller andand South Dakota have already banngmtairie dogs. As eesult, current prai-
Cully 2001). That goal arguably takeshooting for part or all of the year, pri+ie dog conservation efforts are plagued
precedence over recovery of the spenarily on public land (Luce 2002). Inby a narrow focus on biological issues,
cies — a classic case of goal substit2002, Colorado started a $600,000 pagency inertia, powerful special inter-
tion driven by competition for power. lot program that uses lottery money test political forces, and negative human
Throughout the draft plans, recoverprovide financial incentives to land-attitudes toward prairie dogs. In addi-
is never discussed as such; instead, therners that conserve prairie dogtion, agencies have dominated conser-
plans refer to prairie dog conservatiofDavis 2002). Other initiatives includevation planning, with little input from
with respect to precluding the need fodeveloping education programs andther important stakeholders.
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One of the most significant defi-among stakeholders. The plan offer® improve matters.
ciencies of the interstate and individuaho recognition of these complex and One of the biggest challenges is
state plans are their failure to provideontentious sociopolitical variables and¢onvincing the key participants that
mechanisms for addressing th@o methods to provide policy-relevantachieving broad public support for and
sociopolitical factors affecting prairieinformation about them. This is notrealizing prairie dog conservation is in
dog conservation policy. The plans faisurprising, given the traditional, bio-the common interest and in their own
to establish how the states will mantogical focus of the training that mostinterest. For example, how will ranch-
age their political environments, sucltonservationists and wildlife and landers, who see prairie dogs and prairie
as powerful conservative governoramanagers receive (Clark 2001). Howdog conservation as threatening to their
agricultural lobbies, urban and suburever, the states ignore sociopoliticdlvelihood and lifestyle, ever tolerate
ban developers, and conservation irvariables at their own peril. prairie dog protection policies? Why
terest groups. For example, how will  Inattention to the relevant sociakhould conservationists care if enacted
the interstate plan address the fact thebntext can lead to increased tensigpolicies receive broad support when for
politically powerful stakeholders (e.g.,and ultimately policy failure. Problemsmany the goal is conservation using
ranchers) hold strongly negative attiexist that impede prairie dog conserscience not public opinion as indica-
tudes toward prairie dogs that leadgation. Some states face hostile staters, regardless of the level of coercion
them to continue fighting conservatioregislatures and commissions. For exaeeded to achieve it? Opponents resis-
initiatives and arguing for continuedample, in 2001 the Wyoming Game anthnt to popular conservation proposals
poisoning (e.g., see Reeder 2002). Bofrish Commission voted to bar the statesk provoking more coercive regula-
state and federal agencies have pitchém endorsing the states' conservatiaions — such as ESA measures —
simplistic solutions to this problem.plan. And recently, Wyoming joinedwhich they despise. They also risk los-
For example, the agencies advocatdorth Dakota and Colorado in with-ing some popular support for agricul-
landowner incentives as a primary toalirawing from the official interstate ef-tural programs that are increasingly
to protect the species. While potentialljort, calling into question the newcontested by the conservation commu-
helpful, incentives are insufficient, asorganization's ability to coordinate efnity. On the flip side, even strict prai-
they do little to address the underlyindective regional conservation. In addifie dog protection codified by the ESA
negative attitudes toward prairie dogon, animal rights and conservatioris likely to fail without the political will
held by many stakeholders (Reading gfroups have sued to gain protection fareeded to effectively implement and
al. 1999; Lamb et al. 2001; Fox-Parrisiprairie dogs resulting in resource intenenforce enacted policies. Ithe state
2002). Ranchers are already resistirgive court battles for federal and statand federal agencies, those formerly
voluntary measures, even financial inagencies (McCullen 2000). charged with eradicating prairie dogs that
centives that reward prairie dog pro-  Currently, the prairie dog programwill have discretion over the application
tection on private land (Omaha-Worlds on a fixed course and there seems 6 prairie dog conservation measures.
Herald 2002). Indeed, an incentive prdse no effort by either the federal or state  We recommend building new co-
gram in Colorado was largely unsucagencies involved to seek out more ebperative relationships and expanding
cessful in finding ranchers willing tofective management in the commoion successful practices to date — "prac-
participate, possibly because they disaterest. The program chosen is thice-based" approaches. Practice-based
like prairie dogs for far more than fi-most conservative and the closest to ttewnservation is adaptive management
nancial reasons (e.g., prairie dogs astatus quo as possible. Moreover, it it its best. It involves finding and tak-
seen as symbols of poor land stewardriling to advance the common intering advantage of opportunities that ex-
ship, a loss of control over public anast in ensuring the survival of prairieist or can be created to address prob-
private land, outsiders telling thendogs and the viability of prairie doglems. Practice-based conservation in-
what to do, and threats to theiecosystems in ways that benefit fromrolves three steps, each of which re-

lifestyles; Reading and Kellert 1993road public support. quires on-ging evaluation (Kleiman
Reading et al. 1999)There is a also et al. 2000). First, participants iden-
risk of non-compliance to new rules, esHow  can  prairie dog  tify the "best practices" being em-
pecially poisoning and shooting restricconservation be improved? ployed. Second, these are adapted
tions that are difficult to monitor on hugeT he prairie dog conservation challengand applied to similar circumstances
swaths of private and public land. is complex and contentious and it likelyelsewhere in the prairie dog's range.

Overall, the draft plan currentlywill not yield to more government bu-Finally, the most effective practices
offers little that is new, creative, andeaucracy. The practical problem aare diffused as widely as possible,
helpful in maximizing cooperation hand now is to decide what can be donghere professionals continue to
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adapt, refine, and upgrade them rd2rocess-focused initiatives rie dog species (black-tailed and white-
lying on their own experience. SuchOpening up a dialogue between tradiailed) that inhabit Montana, its goal is
adaptive management should be cational antagonistic stakeholders hold%or the state of Montana to provide for
ried on endlessly. Thus, the pruderthe promise of reducing unproductivananagement of prairie dog populations
way for conservation to proceed is teonflict and stimulating discussionsand habitats to ensure long-term viabil-
find and continually upgrade perforthat can help dispel inaccurate mythiy of prairie dogs and associated spe-
mance in the light of experienceand build bridges for conservationcies." Five objectives follow and a strat-
(Clark and Brunner 1996). IndepenSuch dialogues must occur in "safeegy to meet each objective is outlined.
dent evaluations of policies and pracharbor" situations, where people feehnnual review is required. Although
tices are essential to prevent selfsafe to come together and freely statacking in some areas, the plan is the
serving appraisals. "Watch doggingtheir true opinions without resorting toproduct of a cooperative effort among
the agencies and helping them tdhetoric (i.e. opening "real" dialoguediverse interests over several years and
learn and upgrade their performancamong stakeholders). For example, iis arguably the best state plan currently
is necessary. Waave chosen to high-1999 the Denver Zoological Foundaaddressing prairie dog management.
light afew of what we consider "best pracion and the Northern Rockies ConseMore importantly, it provides a basis
tices," each of which could be improvedration Cooperative held a daylondgor upgrading conservation planning
through evaluation and refinement.  workshop at the Denver Zoo on prairi@nd implementation in the future.

dog conservation. Participants in-  Several other best practices should
Outcome-driven initiatives cluded representatives from the Wesbe identified, adapted, and spread
While the federal and state governern Governor's Association; ranchingamong participants in prairie dog con-
ments have not considered alternanimal rights, environmental, and conservation efforts. Particularly impor-
tives to the interstate prairie dog plarservation organizations; and tribal, citytant areas for analysis include federal
some bottom-up approaches areounty, state, and federal governmergricultural policies (including both
worth considering. Several privateagencies. Many of these individualsvorking to halt perverse agricultural
individuals and organizations havend groups had never met in such a satbsidies that encourage prairie dog
initiated conservation projects forting before. Although the workshoperadication and creating incentives for
black-tailed prairie dogs in recentwas a modest beginning, it succeedddndowners that manage their proper-
years. For example, several recentliyp bringing together diverse interestdjes for prairie dog conservation), ini-
created land trusts focus on consenin sharing values, concerns, and stratgatives on tribal lands, actions under-
ing wildlife and ecosystems. Withgies for addressing prairie dog managé¢aken at the city and county levels, fed-
respect to the prairie dog ecosystenment, and in opening a dialogue foeral land management (including na-
the Southern Plains Land Trust watuture collaboration, coordination, or ational grasslands, wildlife refuges,
founded in 1998 to capitalize on thdeast communication. Unfortunatelyparks, and monuments, as well as lands
relatively low price of land in and this process was discontinued, but inanaged by the BLM), and applied
around southeastern Colorado. Theserves as a model that could be dupliesearch, especially on managing intro-
focus on land inhabited by prairiecated and expanded in the future. duced diseases. We suggest holding
dogs and located close to large blocks well-mediated, problem-oriented
of public land. Their experience ha$rocess/outcome initiatives workshops on each of these issues to
much to offer others involved in prai-Montana was the first state to set up facilitate the process.
rie dog conservation. Similarly, otherprairie dog working group to seek ap-  Finally, prairie dog conservation
non-profit organizations, such as Theropriate conservation and manageequires sound leadership at all levels.
Nature Conservancy, and for-profitment of prairie dogs within the stateLeaders should strive for a strong, open,
organizations, such as Turner EnteffFhe group recently put together a marebjective, fair, and competent leader-
prises, Inc., are purchasing land andgement plan (Montana Prairie Doghip style. Westrum (1994) refers to
working to restore prairie dogs andMorking Group 1999), which involved such competent, dynamic leaders as
their associated species. They aratate and federal agencies, tribal reprémaestros.” Maestro coordinators
their collaborators have taken an exsentatives, conservation organizationspuld greatly improve both social and
perimental approach to restoring thand private interests and builds on théecision processes in prairie dog con-
prairie dog ecosystem that promiseblontana Prairie Dog Managemenservation efforts by facilitating infor-
to benefit similar restoration effortsGuidelines developed in 1988 by thenation flow, communication, coordi-
throughout the range of prairie dog$lontana Black-footed Ferret Workingnation, efficient use of resources, the
(Truett et al. 2001). Group (1988). Focusing on both praiidentification and dissemination of best
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practices, and moreQuality leader- range. We mustimprove conservation sion process. Endangered Species Update
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Abstract

The commercial trade in bushmeat presents an immediate and rapidly growing threat to Africa's
great apes and other wildlife. Unresolved, this trade risks extinction of many ape populations
within 10 to 20 years. Although great apes, including goril@asr{lla gorilla ssp, chimpanzees

(Pan troglodytes sgp.and bonobosRan paniscys make up only one to four percent of the wide-
spread trade in wildlife, they are a key focus of this problem for a variety of cultural, economic,
ecological, political, medical, and ethical reasons. A solution to the bushmeat crisis requires changing
the outcome of many existing decision processes involving diverse participants. This requires a
multilateral and interdisciplinary effort to find and support actions that are appropriate, effective,
and respect each nation's decision-making authority. This paper examines the decision process for
this issue and recommends ways to resolve the problem, including information coordination, devel-
opment of nutritional and economic alternatives for urban people, and public awareness campaigns
across Africa and the world.

Introduction process that must be understood arRluggiero 2000).

The great apes and other wildlife araddressed if the crisis is to be re- This paper gives a brief overview
disappearing from large areas of Cersolved. Resolution of the crisis alsmf the bushmeat crisis, especially with
tral Africa, largely due to hunting forrequires addressing growing nutritespect to great apes, its context, and
bushmeat. Conservationists seek tional, educational, and other localvays to improve conservation. We
maintain remaining wildlife and re-demands. Despite the fact that these the learning and analytic ap-
store populations back to healthy, vimajority of wildlife species hunted proach described by Clark et al.
able levels in ways that benefit fromare elephants, duikers, pigs, rodent§2001) and Clark (2002) to examine
lasting public support (Robinson andnd other primates, Africa's great apesnd present this case. This empiri-
Bennett 2000; Bushmeat Crisis Taskgorillas, chimpanzees, and bonobogal, systematic approach is problem
Force 2002). Achieving this commordominate media coverage of theriented, contextual, and multi-
goal is difficult given the rate of wild- bushmeat crisis (Stein and BCTHnethod. It has been used to under-
life loss and magnitude of forces driv2001), perhaps due to morphologicaktand and improve other complex
ing bushmeat hunting. Many areabehavioral, and genetic closeness beenservation challenges in an inter-
now contain little wildlife, a condi- tween humans and apes (Beck et alisciplinary manner.

tion known as the "empty forest syn2001). This focus is also important H.E. Eves has been working on
drome" (Bennett et al. 2002:28). Thidor cultural, economic, ecological,wildlife utilization and the bushmeat
conservation crisis is an outcome opolitical, medical, and ethical reasonsgssue in Africa since the 1980s includ-
many choices by many people thatsee Noss 1998; Gao et al. 1999ng dissertation research on the com-
together form a complex decisionrAuzel and Wilkie 2000; Eves andmercial and subsistence bushmeat trade
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in northern Congo (Brazzaville). J.Tcorporations, and international congovernment authorities (Mordi 1991)
Stein has studied community wildlifeservation organizations. Participant3heir practices are justified in terms
management issues in Kenya, and ieclude local, national, and interna-of well-being, survival, and security.
interested in finding solutions to entional stakeholders. Logging compa- Participants interact in various
sure the survival of Africa's wildlife nies, their financing institutions, andsituations; some are disorganized,
that are supported by local commuemployees, for example, play a keyhile some are organized. The
nities. E.A. Gordon has studied anirole in facilitating the bushmeat tradebushmeat trade extends from groups
mal behavior and wildlife conserva-as these operations expose areas af hunters in the Central African
tion, and is interested in finding pracforest historically off-limits to hunt- rainforest to Central African logging
tical ways to protect non-human aniing and construct roads that facilitateoncessions where the transport of
mals from exploitation and extinc-rapidly transporting wildlife meat out meat is often facilitated via logging
tion. T.W. Clark focuses on speciesf the forest and into urban centergoads and vehicles. The meat is then
and ecosystems conservation at pr@ther participants, including internatransported to roadsides and small
fessional, scientific, organizationaltional coalitions such as the Bushmeaharkets and then to urban restaurants
and policy levels. He has conducte@risis Task Force (BCTF), have reand "chop bars" where the meat is
field research and applied projects ikently grown in importance in thisconsumed. Other participants, such
North America, Australia, Asia, Cen-process. In thinking about how taas the international community, may

tral America, and Africa. resolve the problem, both temporarpe organized and interact in other
and permanent solutions lie withinpolitical, economic, or diplomatic

The context of the great ape this set of participants. contexts, by designing policies or

crisis Participant perspectives are akws that affect land use, or in design-

The bushmeat crisis is caused by hwaried as they are numerous. Thimg global agreements to protect en-
mans making decisions to hunt andange of perspectives across goverwtangered species.
consume animals, almost to the poinhent personnel are linked in complex  All people possess and seek ba-
of extinction in some instances. Arelationships that determine the nasic values, regardless of where or
complex set of choices stands behintire of their participation in thewhen they live. Lasswell (1971)
these decisions. Before examiningpushmeat crisis. These include nadentified eight base values that in-
these decisions, it is essential to urtional and international nongovernfluence human behavior — power,
derstand who is involved in the probmental organizations (NGOs), indusenlightenment, wealth, well-being,
lem, how, and why. This requires thatry developers (e.g., timber, mining skill, affection, respect, and rectitude.
we look briefly at the human contextail), and the public (bushmeat conMany participants in the bushmeat
of the species loss problem. sumers in and out of Africa as welltrade are motivated by wealth and
as foreign consumers of the productsell-being. Many consumers are
The people involved — the sociabf natural resource exploitation).purchasing bushmeat to meet basic
context of the problem Examining the interaction of thesenutritional needs, as this is the only
Examining the human social proceseelationships in greater detail is cruaffordable source of protein available
allows us to understand who is in€ial to identifying potential solutions. in markets, often costing less than
volved, as well as their perspectives antl is important to note that the basicdlomestic protein sources (Wilkie
values, the situations in which they inbeliefs and worldviews of people in-2001). Most hunters, traders, and
teract, the strategies they use to achievelved in this issue are often at oddssellers are engaged in the bushmeat
their goals, and the outcomes and eflost Western conservationists adhergade because it is a lucrative busi-
fects of these interactions (Lasswelio a view of global scarcity that callsness. The cash generated is signifi-
1971). These features comprise thier conserving biodiversity to main-cant — it has been described as a bil-
social process of the bushmeat crisigin ecological and human health. Ition dollar industry in Central Africa
and embedded in this social process l@ntrast, many African communitiesalone (Wilkie and Carpenter 1998).
the solutions for this conservation anthiave a perspective of local abundandea contrast, scientists and the inter-
development problem. (BCTF 2000) that guides their use ohational community are driven by
There are many participants imatural resources. Perceived resporectitude and enlightenment values.
the bushmeat crisis. Among them arsibility for conservation in many of These values may be at odds with tra-
the great apes themselves, huntetfiese communities rests outside thditional and even the modern value
traders, market sellers, urban corcommunity and either belongs tosystems of African societies.
sumers, governments, multinationabome supernatural entity or with the  Field researchers have discov-
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ered that gorilla populations cannoincrease hunting intensity",bushmeat issue from a public stand-
be adequately protected if their exfRobinson and Bennett 2000:511)point (i.e. media), a second, more
istence is perceived as an obstacle dot only is the income from likely initiation of the issue was the
the well-being of human beings sharbushmeat for local communities lim-announcement that HIV/AIDS was
ing the ecosystem (Tutin and Veddeited, this commercial trade removedinked directly to chimpanzees in Af-
2001). There are attendant costs valuable protein source from subrica (Gao et al. 1999). This dramatic
(such as crop raiding by gorillas andistence communities. In the endannouncement and the potential links
conflicts over conversion of gorillawildlife is destroyed and communitywith the bushmeat issue galvanized a
habitat for agricultural production)values regarding the importance ofapidly expanding effort to under-
for these local communities that, unwildlife for future generations arestand and address the crisis.

derstandably, are interested in impermanently compromised. Throughout the late 1980s and
proving their family's standard of liv- early 1990s, research was conducted
ing in the short term through activi-Choices involved — the decisiorin Central Africa and around the globe
ties such as development, agricultureontext of the problem (Robinson and Bennett 2000). The

and livestock grazing. In addition,The bushmeat problem is the outestimation phase included studies
some human populations that previeome of many choices made by mangimed at defining the problem, under-
ously held taboos against hunting angeople. To solve this problem, thestanding its scope, and projecting its
eating great apes have ceased followurrent decision process must chandeng-term impacts. Similar assess-
ing these traditions and have beguso that choices made are life sustaimaents took place throughout East and
eating these animals as human popirg, not life destroying. A critically Southern Africa during the mid to late
lations and the demand for affordablémportant question emerge$Vhere 1990s (Barnett 2000). Many people
protein increases (Bowen-Joness the most important point(s) of enwere surprised to learn that a
1998; Tashiro 1995). try to effect change in the bushmediushmeat crisis was occurring in
Participants in the process utilizecrisis? To identify areas for interven-these regions as well.
different strategies to obtain immedion, it is helpful to divide the deci- Selection and implementation
diate and long-term goals. The intersion process into smaller componentactivities are currently underway in-
national community engages in stratand analyze each. Brewer (1983ernationally and locally. Many sig-
egies of communication among elitegdentified six functions that make upnificant actions have recently taken
of governmental and non-governa complete decision process — iniplace internationally, including ac-
mental organizations, as well as théation (start up), estimation (defin-tions by The World Bank, African
general public. Conservation orgaing the problem), selection (the plan)Heads of State, CITES, and the
nizations, for example, may use edumplementation (work in the field), IUCN. Four examples follow.
cation campaigns to assist key decevaluation (monitoring and ap- In 1998, the World Bank con-
sion makers and the public's undepraisal), and termination (solving thevened the first meeting of the Chief
standing of the ecological and socigbroblem and moving on or changingexecutive Officer's ad hoc Forum on
impacts of the bushmeat crisistactics). The decision process for &orests. The World Bank considered
Bushmeat hunters, traders, and maparticular issue may pass througkhis a critical step toward forging a
ket sellers engage in primarily ecothese functions more than once or sivorking partnership between interna-
nomic strategies, like maximizingmultaneously as the problem evolvegional forest industries and environ-
their income, to indulge their chief Itis difficult to identify when the mental and social development orga-
values. Despite arguments for thbushmeat decision process was inithizations. Working Group # 3ii on
economic contributions of theated. There were at least two initiaTropical Africa continues to facilitate
bushmeat trade to rural communitiegjon phases for this issue from an indialogue on sustainable forest man-
the majority of wealth actually ac-ternational perspective. The first wasigement options, including wildlife
crues to the traders and market selithin the scientific community. In management and the bushmeat trade
ers in urban centers, not to localhe early 1990s, Robinson andnd how such initiatives can be imple-
people: "Access to capital allowsBennett (2000) offered a global permented in the Congo Basin (World
traders to supply new hunting techspective of the bushmeat trade as Bank 2002).
nology (e.g., guns, wire snares, flash-esponse to increasing awareness Second, the Yaoundé Declaration
lights, etc.) to hunters, who frequenthabout unsustainable trends in wildlifevas signed in 1999 as the result of
remain in continuous debt to theexploitation. Although there werethe six nation Yaoundé Forest Sum-
traders...This debt peonage serves timited pockets of interest in themit. This event, organized by the
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World Wildlife Fund, brought to- specific activities to address the cridiscussed below. Three trends are
gether heads of state from Centrais in Africa (BCTF 2002). Thesehighlighted here — ecological, eco-
Africa to explore sustainable manageprojects focus on a range of activinomic, and social-political.
ment of the Congo Basin. The Decties, including education, anti-poach-
laration committed signatories tang controls, research, policy develEcological trends
implementing measures to protecopment, identifying protein and in-The last few decades have seen the
these important landscapes. Folloneome alternatives, and creating sancapid decline of great ape populations
ing this historic event, ongoing policytuaries for apes (a.k.a. orphans of th@ailey and BCTF 2001). Wild chim-
initiatives, including alliances be-bushmeat trade). panzee numbers have declined from
tween groups such as World Wildlife ~ The evaluation and terminationone to two million in 1900 to about
Fund and the World Bank, are definphases of the decision process are th®é0,000 today (Goodall 2001).
ing ways to implement the 12-pointfeast developed at this time. AlthouglBonobo populations are under severe
Declaration (WWF 2000). a number of policy and programmati¢hreat from civil war and declining
Third, in Nairobi in 2000 at the actionsaretaking place, there is cur-adherence to cultural taboos (Bailey
11" meeting of the Conference ofrently no system for evaluating orand BCTF 2001). A number of go-
Parties of the Convention on Internacommunicating evaluation resultsrilla populations have experienced
tional Trade in Endangered Specieghere is a clear need for a project thatignificant declines from bushmeat
of Wild Fauna and Flora (CITES), thedentifies, lists, monitors, analyzeshunting. The low reproductive rate
international community agreed thaand disseminates information regardsf great apes makes them particularly
there was clear evidence of illegaling the bushmeat problem and effortgulnerable to hunting.
widespread, and unsustainable trade address it. Because evaluation has Despite earlier reports recom-
in bushmeat, including endangeredot adequately occurred, no terminamending the potential for utilization of
and threatened species. The Confdion or modification can take placewildlife as a major source of protein
ence was particularly concernedand none has). (Cremoux 1963; Asibey 1966), trends
about the trade's impact on endan- in unsustainable hunting have been re-
gered animals, such as elephants akihding common interest goals corded since the 1970s (Asibey 1974;
the great apes. In response to thiSiven the complexity of the bushmeaHart 1978). Forest ecosystems inhab-
threat, the Parties agreed to form therisis, a common interest goal that &ed by African great apes are extremely
CITES Bushmeat Working Groupmajority of participants might agree tovulnerable to over-hunting (Bennett et
with the aim of identifying solutions is to achieve sustainable wildlife con-al. 2002). The low productivity of Cen-
that can be willingly implemented byservation, including all African greattral African Forests, especially com-
range states (CITES 2001). apes, and ensure meeting basic neguigred to woodland, savannah, and ma-
Finally, the World Conservation [economic and protein] and human digrine ecosystems, means that these habi-
Union (IUCN) adopted a Bushmeanity for African human communities. tats may be unable to meet the future
Resolution (IUCN 2000), originally Any effective bushmeat program mustlietary and economic needs of human
drafted by the Bushmeat Crisis Taskmpower and ensure the health of Igopulations. This trend will likely per-
Force, recognizing bushmeat trade asl communities while simultaneouslysist as human populations increase, in-
a complex cultural and socio-ecoensuring the long-term viability of frastructure grows, and supply and de-
nomic issue that represents one of theildlife populations. In addition, we mand for bushmeat continue rising and
world's most pressing conservatiomisk species extinctions if we do not takeausing further unsustainable wildlife
problems. Since then they have helihmediate action to curb current trendbarvests and extinction.
a joint workshop with the Food andn commercial wildlife exploitation.

Agriculture Organization in an at- Economic trends
tempt to review the status of majoiThe past, present, and future of Africa is currently unable to meet
taxa and identify an action agenda fahe bushmeat crisis demands for food through direct pro-

addressing the crisis (IUCN 2000). Many causative factors underlie theluction. Insufficient foreign ex-
This list of international policy bushmeat crisis and current trends amhange is available to provide suffi-
decisions illustrates the will to ac-expected to continue into the foreseeasient substitutes. As a result, wild-
knowledge the bushmeat issue asable future unless effective action isife consumption has increased in
priority focus area at senior politicaltaken soon. A brief examination ofmany areas to meet basic human
levels. NGOs, local communities past trends, the causative factors baeeds. The resulting unsustainable
and governments are carrying outind them, and likely future trends arexploitation to meet increasing de-
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mands drives many local wildlife In addition, high-level decision moral, political, and cultural impor-
populations to extinction and causemakers have demonstrated a shift itance of great apes inspires conser-
hunters to exploit species not previperspective and have begun a convation action. In this light, we evalu-
ously targeted (Ntiamoa-Baidu 1997mitted focus on resolving the unsusate the most practical and justifiable
Robinson and Bennett 2000). Withtainable utilization of wildlife. Such entry points in the decision process.
out engaging and implementing soefforts include the previously men-  First, a review of the decision
cial systems that meet the basic ecdioned Yaoundé Declaration as welprocess identified a need for evalua-
nomic and protein needs of Africa'sas the UK Bushmeat Campaign antion of current bushmeat policies and
growing populations, not only will the US Congressional Oversighprograms (Kleiman et al. 2000). This
many species of wildlife disappearHearing on Bushmeat in the Housevaluation process is being led by the
but also dependent human commusubcommittee on Fisheries ConseBushmeat Crisis Task Force, which
nities will face food shortages andration, Wildlife and Oceans. The fo-plays a significant role in providing
resulting tragedy. cus of these campaigns include ndtmely information to key decision
Improved transport systems ananly the importance of assuring ecomakers, media, wildlife managers,
modernized hunting methods have cornegical systems that function but alsdocal communities, and others to as-
tributed to dramatic increases in wildthe necessary engagement of privatgst in developing specific actions that
life exploitation and resulted in unsusindustry and development effortsdirectly address the problem.
tainable harvests in nearly every arelmternational conservation efforts  The Bushmeat Crisis Task Force
where commercial bushmeat huntingnust consider African nations' stateevas established by several of the
occurs (Robinson and Bennett 2000priorities involving development in world's leading wildlife organizations
The combination of the large-scalénnovative ways. It is essential thaaind given a mandate of establishing
impacts of international logging operaawareness about the importance @ network of individuals and organi-
tions, the limited capacity for enforc-ecosystem health and how it relatezations from the US, Europe, and
ing existing wildlife laws, and the lackto human health and economidfrica involved in addressing the
of economic alternatives presents strength be raised. Although researdiushmeat problem and providing an
multi-layered challenge to curtailingon efforts toward integrated conserinformation base to help its members
the trade. These regionally and interation and development projects haviglentify appropriate solutions and
nationally driven economic trends willshown limited success (Peters 199&ake action. BCTF's primary goals
likely increase as human populationBrowder 2002), current trends sugare to: (a) work with its general mem-
place more pressure on the world'gest the essential nature of assuringeers to focus attention on the

natural resources. matrix of land-use options includingbushmeat crisis in Africa, (b) estab-
a core system of protected aredssh an information database and
Socio-political trends coupled with establishment of sysmechanisms for information sharing

Although the ecological and economitems that engage industry developen the issue, (¢) engage African part-
trends above predict a dim future fom environmentally appropriate landners and stakeholders in addressing
wildlife populations in general anduse activities. Examples of this inthe problem, and (d) promote collabo-
Africa's great apes patrticularly, a simulelude the innovative approaches imative planning, decision-making,
taneous positive trend provides hopaorthern Congo (Brazzaville) to in-fund-raising and actions among the
Increasingly, stakeholder groups arelude wildlife management andmembers and associates.

improving their ability to leverage bushmeat control programs in log- Second, a review of the social
power and resources to address consging concessions (Glave 2001) asontext revealed a set of actors who
vation issues collaboratively. Expandwell as current efforts to address imare often at odds with one another's
ing use of the Internet for informationpacts of bushmeat hunting in coltamase values, perspectives, and prob-
sharing and the widespread understandtining operations in eastern Demolem identification (Robinson and

ing of the need for broad collaboratiorcratic Republic of Congo. Bennett 2000). Because the urban
among stakeholder groups have re- market demand for bushmeat is one
sulted in unprecedented cooperatioRecommendations of the significant driving factors be-

among those working to solve thémproving the bushmeat crisis re-ind the bushmeat trade it is the most
bushmeat crisis. The rise of collaboraguires changing the social and deciikely entry-point for successful miti-
tive initiatives such as BCTF and thesion processes in ways that suppogdation. Itis unlikely that hunters will
Ape Alliance and the effectiveness ofustainable wildlife conservation.refrain from killing an animal large
their approach exemplify this trend. Fortunately, a heightened sense of trenough to generate a profit and trans-
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port easily (Wilkie and Godoy 1996).Mordi (1991:148) suggests, "self-paigns enables understanding of the
If hunting of apes is to end, it will beblame is precisely the unsettling forcgpersonal significance of such loss. It
because they are either no longeawhich will awaken the educated ands this personal connection with loss
available or profitable to hunt. economically secure middle class to thihat engages people to action through
Developing economic and proteirurgent need for personal involvemerdccepting individual responsibility.
alternatives in areas with high humaim animal conservation." Cl's Bushmeat Campaign in
populations is a primary mitigation  To shift African perspectives to-Ghana has already begun to generate
technique. Focusing efforts on urbanyards personal responsibility andesults with significant numbers of
rather than rural, locales is critical sincbehavioral changes regarding thehop shop sellers deciding not to sell
control programs are likely to have thdbushmeat crisis, a massive awarene#iegal bushmeat (Okyeame, personal
greatest impact and opportunity focampaign is essential. This campaignpommunication). The BCTF is
success in urban centers where reaust be developed by African expertpartnering with several institutions,
sources are concentrated and informéar the African public, and should linkincluding CI in West Africa, to imple-
tion can be transmitted quickly. Soluthe severe depletion of great apes amdent a pilot program called The
tions to the crisis should enable inether species to African cultural heriBushmeat Promise which provides
creases in the availability of both ecotage. Focusing on the urban middlendividuals with a statement of prom-
nomic and protein alternatives in urbaelass may provide a unique opportuise to sign stating they will take indi-
centers where the demand driving theity for conservation action, as Afri-vidual action on the bushmeat issue.
bushmeat trade originates. can societies become increasinglfhese promises will be tracked
Third, a public awareness camurbanized and, like the rest of thehrough a database system to docu-
paign is needed that focuses on irdeveloped world, further removedment and further encourage indi-
creased recognition and the eventual r&om the reality of rural communitiesvidual responsibility toward address-
emergence of traditional cultural tabooand natural ecosystems. This is aimg the bushmeat crisis.
and totemic status of great apes. Mordiptimal intervention point for two As discussed above, focusing on
(1991) suggests that conservation aceasons. First, it enables participantgreat ape conservation is justifiable
tion follows a three-phase evolution irin the bushmeat issue to target efforiand practical for multiple reasons. At
developing nations. The first phase iln areas of highest human andhe most basic level, all species of
theistic passivism wherein wildlife'sbushmeat commerce density. Segreat apes are either endangered or
abundance is attributed to some exteond, this option has a great chance afitically endangered, and all are sen-
nal force. Responsibility for wildlife immediately impacting the target ausitive to even low hunting rates. Be-
rests outside the individual and socidience in areas where substitutes -yond their moral and cultural signifi-
ety, and with some supernatural forcdooth economic and protein — have aance, great apes are also central eco-
The second phase, naturalistic passigreater chance to occurring. In addinomically and politically. Great apes
ism, is initiated by Western educatiortion, it enables local communities tacan generate enormous funds for
and culminates in a general understandetain some level of legal wildlife wildlife conservation through eco-
ing that wildlife can indeed be depletedharvest to supplement both incoméourism, which can increase local
and that the rate of habitat loss is irand protein needs. community support for conservation.
creasing. Responsibility for wildlife A focused and effective mediaFurthermore, great apes are the focus
conservation in this phase is seen @ampaign is already showing promef several large-scale conservation
belonging to the central governmentsing results in Ghana, where Consefunds (US Great Ape Conservation
still outside the individual but within vation International (Cl) has led aFund, UNEPs Great Ape Survival
society. In the third and final phaseunique prototype effort (Bakarr et alProject). Great apes are protected
humanistic activism, concern for wild-2001). Following a local meeting,from hunting both nationally and in-
life loss is based within the local socicommunity leaders agreed that aternationally, which provides a politi-
ety and individual. It is brought aboutappeal to the public that focused oral and legislative mandate for con-
by "A combination of widespread eduthe totemic link of wildlife to ethnic servation. Finally, great apes and
cation, severe depletion of animals, angroups would be optimal. Such arbushmeat are at the center of one of
an incipient self-recrimination for theapproach is exactly what Mordithe most significant human health is-
imminent loss of the cultural heritagg1991) described as humanistic activsues facing the globe — HIV/AIDS.
that animals represent"” (Mordiism. The loss of cultural heritageProtection of Africa's great apes could
1991:147). The transition to such @oupled with severe depletion otold the key to both current and fu-
phase rests with the middle classwildlife and effective awareness camture global human health issues as
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Abstract

The Brazilian Atlantic Forest of the Interior is experiencing dramatic human pressure as newly
landed communities increase farming along the edge of the remaining fragments of this important
ecosystem. This paper describes and analyzes a project developed to reduce these pressures and
restore the forest fragments. This practice-based approach addresses the lack of practical farming
education in government land redistribution policies through a cooperative agroforestry project
aimed at local "landless" farmers and large landowners. The program provides skills and technical
assistance to farmers, contingent on participants including a majority of their trees in buffers to
forest fragments. In der to transplant this cooperative program to regions facing similar pressures, it

is necessary to establish trust among participants prior to commencing with the program; understand
participant needs and expectations; and keep the program simple. Incorporating these three elements
into a cooperative project results in a more successful and rewarding conservation program.

Introduction muriqui (Brachyteles arachnoids of the land owned by 3% of the popu-
The Brazilian Atlantic Forest is oneand howler monkeysAlouatta lation (Mark 2001). This discrepancy
of the most critically endangered ecopalliata), many of which are critically in land ownership has led to increas-
systems in the world (Downie 2001)endangered (Downie 2001). Saing conflict between "landless"
When Portuguese explorers arrive@aulo is the most developed state ipeople and large landowners. The
on the shores of modern-day S&Brazil, and its few remaining interior Sdo Paulo state government, working
Paulo, Brazil, the Atlantic Forest cov-Atlantic Forest fragments in thewith landowners, developed a nego-
ered 125 million hectares along muclPontal do Paranapanema region sertiation process in which landowners
of the Brazilian coast and into Paraas the remaining habitat for the endonate 30 to 70% of cleared land to
guay and Argentina. Today, only 7%langered black lion tamarirL( "landless" people of the Pontal do
of the forest remains in small foresthrysopygup(Valladares-Padua et al.Paranapanema region in exchange for
fragments (Anonymous 2000). Thi2002). Morro do Diablo State Parkpfficial title to the remaining property
massive destruction is the consea 35,000-hectare forest, is the large¢Cullen et al. 2001). According to
guence of intensive conversion tdragment in the region. Cullen et al. (2001), much of the land
agricultural land during Brazil's In addition to wildlife in the re- donated to "landless" families is mar-
population expansion of the mid-gion, there are significant humarginal and borders on sensitive forest
twentieth century. settlements. In recent years, the confragments. The land redistribution
The remaining fragments of themunity around Morro do Diablo Stateprocess lacked a comprehensive pro-
Atlantic Forest continue to face huPark has grown with the arrival ofgram to provide these newly landed
man pressures. Conservation Inteflandless" people, represented by thiamilies with the skills and techno-
national designated the Atlantic ForLandless Workers Movementlogical assistance needed to make
est as a biodiversity hotspot due tfMovimento dos Trabalhadoresproductive use of their small farms.
its high levels of diversity and en-Rurias Sem Terra, MST). In addition  This paper examines a program
demic plants and animals. Of gredb the "landless" community, the othedeveloped to address the problem
interest are the primate species of theajor group in the region is largearising from land redistribution with-
forest, including the several speciemndowners. Brazil has a strong hiseut a program to assist new landown-
of lion tamarin Leontopithecus sp. tory of aristocracy, with 40 to 60%ers in minimizing their impacts to the
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Brazilian Atlantic Forest of the Inte-the project and achieve conservatiosearch organization dedicated to the
rior. This paper describes and evalwsbjectives. Prototyping has been usetbnservation of wildlife in the Atlan-
ates the Green Hug Project (Projetim other ecosystem management sittic Forest. During the organization's
Abraco Verde, PAV) in terms of itsations (Clark 2002, including bandi-infancy, its founders, Claudio and
social context, decision-making procoot Perameles gunniconservation Suzana Padua, realized the need to
cess, and ability to meet conservatiom Australia; Clark et al. 1995). Thecombine conservation science with
goals. Further, it appraises the projecfuiding goal of this effort was to pro-community participation. Environ-
in terms of its applicability to othervide small "landless" farmers andmental education programs within the
forest fragments and regions facingarge landowners with the resourcesommunities in the Pontal do
similar pressures. Finally, recom-and skills to improve agricultural pro-Paranapanema region became an im-
mendations are made to ensure effeductivity while protecting and restor-portant component of IPE. As IPE
tive application of the PAV in othering forest fragments. gecondary goal grew, its position in the community
forest fragments. of the project was to apply successfulvas strengthened through coopera-
Information for this paper waselements at a broader scale to simildgion with local landowners in conser-
collected from various sources. Mosproblems in other regions, with thevation projects and environmental
important were personal communicapossibility of including such a programeducation.These cooperative conser-
tions with Institute for Ecological in national land redistribution policies.vation projects were mainly agreements
Research (Instituto de Pesquisas The social context of this prob-between landowners and IPE for per-
Ecoldgicas, IPE) staff and our periem is complex, particularly at themission to conduct scientific research
sonal experiences in Brazil. Staff innational scale. Land redistribution isn forest fragments on private land.
terviews included Claudio Paduapne of the most contentious issues iRelationships were also formed with
Director of Conservation Science foBrazil, and while few organizationsthe local "landless" community in the
IP,E and Suzana Padua, President pérticipate, the membership of parregion, mostly through interviews re-
IPE. Online resources such as the IPtitipating organizations is large. Atgarding hunting and poaching in the
website and websites dedicated to thbe heart of the conflict are the Braforests. These relationships generated
"landless"” movement in Brazil werezilian national government, the S&a@ strong level of affection between IPE
also used. Finally, newspaper anBaulo state government, MST, interand its community (Valladares-Padua,
magazine articles proved useful imational human rights non-governpersonal communication).
understanding the complexity of themental organizations (NGOSs), Brazil-  As the "landless" issue became
Brazilian government and the "landian and international environmentamore contentious in the late 1990's,
less" issues. We employed the policlGOs, and the landed aristocracy dPE sought a way to assist the "land-
sciences framework to wade througBrazil. Currently there is little effec- less" in managing their new farms and
this complex conservation problemive communication among partici-protecting the forest fragments. Due
and prototype. pants, with the Brazilian governmento the relationships already in place,
actually criminalizing the MST as alPE was able to design PAV to ad-
The Pontal do Paranapanema  terrorist organization (Veronesedress these needs.
situation 2001). Faced with the complexity of
The problem facing the Pontal dahe land redistribution issuthie PAV "Landless" farmers
Paranapanema region is how to aceduces the scale of the problem tdhe "landless" farmers of the Pontal
complish conservation goals whilemore manageable terms by addressilp Paranapanema region are a well-
improving the quality of life for the a single portion of the issue. Addition-organized group supported by MST.
human community. IPE set out tally, PAV builds trust and opens linesPrior to 1998, the "landless" in the
address this problem using an adapf communication among the thred?ontal do Paranapanema region were
tive and multi-faceted project as amain stakeholder groups; environmenwithout legal property title. They
prototype, or small-scale, innovativaal NGOs (e.g., IPE), "landless" farmwere squatters on large private
program coupled with a guiding goakrs, and large landowners (Table 1). ranches and had no legal right to farm,

(Brunner and Clark 1997). While nor were they provided assistance
prototypes are similar to pilot pro-Instituto de  Pesquisas from the state or national govern-
grams and controlled experimentsicoldgicas (IPE) ments (Valladares-Padua, personal

they are adaptive in nature, permitThe organization responsible forrommunication). During this period,
ting changes as problems and diffibuilding and implementing PAV — the "landless" families viewed land
culties develop in order to strengthetPE — was formed in 1992 as a reredistribution as the solution to their
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Table 1. Social Context of the Green Hugs Project (Projeto Abraco Verde — PAV).

VARIABLE

PARTICIPANTS

"Landless" farmers

Large landowners

Ipstituto de Pe§quisas
Ecolégicas (IPE)

Participant Trait
Identification

Expectations

Beliefs

*Formerly “landless”
*Granted land by state govt.
*Well organized community

Practice traditional farming
techniques

With land ownership comes the
ability to support families

*Own majority of land in
Brazil and area in question
*Land redistributed by govt
to small farmers

Maintain control over land
with little responsibility

Ownership and control of
land should remain with the
historical landowner

*Environmental NGO

*Took primary responsibility to resolve
land use problem and protect Atlantic
Forest fragments

Restore Atlantic Forest and corridors
with farmer's assistance

Cooperation and support of communi-
ties leads to ecosystem conservation
of wildlife

Base Values (1,2)

Rectitude: ethical right to make a
living

Skill: understand basic farming
techniques

Power: strong political force

Wealth: among the richest
citizens

Power: their property, their
control

Well-being: possess access
to healthcare and food

Affection: support and cooperation of
farmers and landowners

Enlightenment: knowledge and under-
standing of Atlantic Forest and local
communities

Rectitude: ethical responsibility to
conserve nature

Strategies

Values promoted by
Strategies

*Farm to best of abilities
*Utilize forest to increase productivity

Wealth, well-being, skill

*Engage in "land for legal
title" deals with government
*Participate in PAV

Wealth, affection

*Environmental education program in
community

*Ecological research

*Establish PAV prototype

Enlightenment, affection, rectitude

1. Assets or resources used by participants to achieve their goals (Clark and Wallace 1998).
2. Eight value categories include affection, enlightenment, power, rectitude, respect, skill, wealth, and well-being. For a
complete description of the eight values see Laswell (1971).

problems, believing that subsistencprovided an alternative to traditionalers in the Pontal do Paranapanema
crops and small-scale dairy operasubsistence farming and an opportuwvere not dependent on these lands for
tions would sustain the communitynity to address their needs, particutheir livelihood, but rather saw the
(Cullen et al. 2001). larly well-being. In addition, the PAV ranches as symbols of their wealth
In 1998, the "landless" wereprovided skills to the "landless" farm-and power (dlladares-Padua, personal
awarded land tenure to the once prers that would in turn increase wealttommunication). The presence of
vate ranches. Land was removeih the community. squatters ("landless" families) on their
from its original owners and redistrib- lands angered the large landowners, but
uted in 35-acre farms among the famiarge landowners they did not aggressively enforce their
lies (Cullen et al. 2001)The "land- The aristocratic landowners in theownership rights (Valladares-Padua,
less" now had control of the land theyegion play an interesting role in PAV.personal communication)
desperately wanted, but soon found th&rior to the 1998 land redistribution,  In the mid 1990s, tensions in-
traditional agriculture could not providethe large landowners enjoyed mangreased between the large landown-
for the needs of their families and comef the benefits of owning large tracters and the "landless" community,
munity. Many of these new farms borin Brazil. The government providedleading to a negative image of the
dered the forest fragments that providetdx incentives to maintain productiv-landed aristocracy to the public at large.
the farmers with resources such asy on the land, and this was easilyDuring this period, IPE approached
fuelwood, fodder, and wildlife to accomplished through cattle grazingeveral landowners with significant
supplement the subsistence crops. and other activities with limited la- forest fragments regarding accessibil-
For the "landless" farmers, PAVbor costs. The majority of landown-ty for scientific research. Several land-
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owners agreed with the hope of improweinitiate the decision-making proces$ies with farms bordering a 400-hect-
ing relations with the community. in response to a government land reare forest fragment participated in
The large landowners in thedistribution policy that awarded 151998. As issues concerning planting
Pontal do Paranapanemagion hectares to each of the "landlesstechniques and nursery management
sought to maintain the status quo. Ifamilies in the Pontal do were resolved, 20 more families were
the face of the land redistribution proParanapanema region. This action bpcluded by the middle of 1999.
gram, many of these landowners sougthie large landowners and state gov- With the assistance of the com-
to cooperate with PAV in order to mainernment forced IPE to reconsidemunity advocates, IPE staff members
tain a level of control over their remaintheir earlier project and begin effortdhave continually monitored the pro-
ing resources and improve their imagt develop a new prototype. This timgotype since its inception. The pro-

within the community. a new, more pressing issue developethtype is dynamic and flexible, allow-
Forest fragments once surrounded bing for incorporation of suggestions

Designing the Projecto Abraco land owned by a single family werefrom participants. The prototype con-

Verde now encircled by up to 50 families. tinues to expand and include more

Design of the PAV effort began in  Reinitiating the prototyping pro- "landless" families and large land-
1995 when IPE realized the need toess, IPE altered the focus of datawners during implementation. The
protect Atlantic Forest fragments orcollection to better match the neediope of IPE staff and other partici-
private land. Morro do Diablo Stateof the "landless" community. Basedants is that the prototype will be-
Park was the only protected area ion information gathered during thecome a powerful force in the region,
the region and, while large at 86,00@ew and original estimation phasesshifting perceptions of the forest
acres, it could not sustain viable popuiandless" participants identified theiraway from that of it being an obstacle
lations of most wildlife speciesgreatest needs as uncomplicated agtéward one in which forest fragments
(Cullen et al. 2001). Given the presseulture techniques that could increasare viewed as a useful resource that
ing need to ensure preservation gfroductivity, a fuelwood source for themust be maintained. No termination
other forest fragments and the conrcommunity, and the possibility of mov-is planned. Instead, participants hope
struction of corridors linking frag- ing from subsistence to cash crop agrthat it becomes an independent pro-
ments, IPE recognized the necessitulture (Cullen et al. 2001). gram with continued input from all.
of community cooperation (Paddua PAV was established based on a
2001). During this early initiation community dialogue among IPE staffWhy does PAV work?
stage, staff from IPE worked closely'landless" farmers, and large landTo ascertain the utility of PAV as a
with large landowners and "landlessbwners. The driving force of PAV isprototype for other regions it is nec-
families to encourage conservation ain agroforestry program in which IPEessary to examine trends and factors
the forest fragments. staff provides instruction and a nursinfluencing those trends. Four major
Between 1995 and early 1998ery with appropriate species foitrends in the Pontal do Paranapanema
IPE staff worked closely with largefuelwood, non-timber forest productsregion permitted the PAV prototype:
landowners and the "landless" comand increasing nutrient levels in soilsleforestation by "landless" farmers
munity to determine the needs of parCullen et al. 2001). Farmers agreednd large landowners; limited produc-
ticipants. In addition, scientific datato plant 60% of their seedlings alondivity of the farmland; hunting and
from forest fragments were collectedorest edges, with the remaindepoaching in forest fragments; and a
to determine which fragments likelyplanted elsewhere on the farms diand redistribution program that per-
served as corridors or sinks for wildsold in local markets. In addition tomits ownership of land along forest
life from Morro do Diablo (Cullen et the nursery and training courses, PAftagments (Table 2).
al. 2001). IPE also conducted surhired representatives from the "land-  The historical trend towards de-
veys of "landless" individuals regarddess" community to serve as commuforestation in the region stems from
ing hunting and poaching within thenity advocates, to ensure healthg culturally based dominion view of
forest fragments. Based on this ineommunication among participantsland and resources. For much of
formation,IPE sought to increase co-Community members were also emBrazil's history, forests have been
operation with large landowners on gloyed to build and manage the nurssiewed as an obstacle for progress
restoration prototype, while maintain-ery under IPE guidance. and development. In addition to the
ing ties with the "landless" community  As with most trial interventions, it conversion of forest to pasture and
through environmental education. is bestto start small (Clark et al. 1995ggricultural land, the collection of
In late 1998, IPE was forced toln the case of PAV, 15 "landless" famifuelwood from within forest frag-
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ments also contributes to deforestang improper agriculture techniquesQver the years, many areas like the
tion in the region (Cullen et al. 2001) degradation of the landscape will inPontal do Paranapanema region of
With limited income, many "landless"crease leading to an increase in posao Paulo will benefit from these pro-
families depend on the forest to proerty in the region. grams. While these programs are a
vide a heat source as well as fodder The third trend making the Pontaimajor step forward in human and
for livestock. As these activities con-do Paranapanema region viable faworker rights, they fail to address the
tinue, the Atlantic Forest ecosystenan agroforestry prototype is huntingpotential for environmental impact.
will eventually either be entirely con-and poaching in the forest fragmentsThe redistribution of land increases
verted to agricultural land or endemiclhe "landless" community mainlyhuman proximity to and encroach-
plant species will be decimated, imeonducts this activity, but somement into forest fragments.
pacting the biodiversity for which thelarge landowners condone it on Each of these trends will con-
region is known. their land.The need for supplemen-tinue to degrade the Atlantic Forest
The majority of farmland in the tal income and food sources are thecosystem under current policies. In
region was converted from forestedjreatest conditions contributing tamany Atlantic Forest regions, a pro-
land through slash and burn agriculthis trend. As many small farmergotype such as PAV does not exist to
ture (Tabarelli et al. 1999). While thisare unable to provide for their fami-address these trends and the future
provided substantial nutrients durindies, they must rely on the wildlife impact they will cause. The most
the infancy of these ranches 50 yeafsr additional nutrition. As the farmsrealistic alternative to the inadequate
ago, it has left a land with low nutri-continue to decline in productivity, land redistribution program is a pro-
entlevels (Cullen et al. 2001). Addipoaching will increase leading to lototype similar to that used in the
tionally, "landless" farmers werecal extinction of many of the largePontal do Paranapanema region. By
awarded thirty-five-acre farms dur-mammal species endemic to the Atincluding the local community in
ing land redistribution. In order tolantic Forest. Since many of thesecosystem conservation, many of the
provide some level of subsistencapecies are already critically endanabove projections can be avoided or
crops, farmers must utilize all thirty-gered, these local extinctions may iven reversed. PAV encourages pro-
five acres, with little crop rotation andfact be global extinctions. tection and restoration of the forest
other techniques that might provide Land redistribution and owner-rather than deforestation. By plant-
increased nutrient levels in the soilship of small farms is the final trending important nutrient cycling species
Many of the farmers are also unproviding for the possibility of a PAV on farms, productivity will increase
skilled or unfamiliar with methods toprogram. The Brazilian governmentind subsistence agriculture may in
increase productivity of the landis facing increasing pressure botliact be able to sustain many families,
(Cullen et al. 2001). As "landless"nationally and internationally to in-while other families may make a liv-
and other small farmers continue userease land redistribution programsng from cash crops. As productiv-

Table 2. Characteristics of a situation that lends itself to the use of a conservation project similar to Green Hug Project
(Projeto Abraco Verde — PAV). Itemsin jtalics represent alternative outcomes associated with a community agroforestry
system such as PAV.

What's Happening

Why is it occurring?

Likely future?

Deforestation

Culturally-based, improper use of land;
Forest viewed as an obstacle;
Timber necessary for fuel

Destruction of the Atlantic Forest Ecosystem;
Protection and Restoration of Atlantic Forest
fragments

Limited Productivity
of Soils

Overuse of 35 acre farms;
Improper farming techniques

Degradation of the landscape;
Increase in poverty among "landless" farmers;
Increased soil nutrient levels

Hunting/Poaching
Pressure

Wildlife necessary to supplement
income and nutrition;
Dependency on subsistence farming

Decline of wildlife populations;
Decline in hunting as a means to provide sufficient
nutrition

Land Redistribution
or Ownership

Strong pressure from "landless"
movement;
Small farms with inexperienced farmers

Human encroachment into forest fragments;
Protection and respect for forest fragments
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ity increases, "landless" farmers willmembers will only continue to par-and protects these valuable forest frag-
not be forced to resort to poachingicipate if a prototype meets theirments. The Projeto Abraco Verde has
wildlife from the forest fragments. goals and addresses issues they belielveen a dramatic success both socially
And finally, protection of the Atlantic are important. Oncagroforestry was and ecologically. "Landless" families
Forest will be a part of land ownershipselected as theackbone of the proto- now have access to training and re-
Given the controversial nature ottype, further discussion was re-sources that increase productivity on
land redistribution programs, thequired to understand which tech-their farmsput are also committed to
most proactive approach to resolvingiques would work best for theusing the training and resources to
the policy problem is not at the nafarmers (Cullen et al. 2001). By- protect adjacent forest fragments
tional level, but rather the local leveltening to the needs of the farmers, IPECullen et al. 2001).
(Valladares-Padua, personal commwwas able to introduce agroforestry tech-  IPE was contextual when devel-
nication). The more technical assis-niques that were straightforward,oping the PAV. Understanding par-
tance and training organizations likesimple, and provided quick returnsticipant needs and addressing those
IPE can provide to newly landed comWorking with participants and addressneeds proved to be the most impor-
munities, the greater the possibility foing their needs increases the likelihootlant element for the success. While

a reduction in harmful activities. of their participation. IPE staff members were not familiar
Third, keep the prototype simple.with the "prototyping strategy", they
Recommendations The success of the PAV prototype isionetheless used it in their program,

Several key concepts must be folin its simplicity and flexibility. Farm- successfully constructing a problem-
lowed to successfully apply the PAVers' suggestions can be easily incopriented "prototype" to address a
as a prototype in other regions facporated into the system and new tecteomplex conservation problem.
ing similar challenges: (1) Establismiques are disseminated quickly
trust before initiating the prototypingthrough a Community Advocate pro-Acknowledgements
process to ensure positive commungram. By starting small, a prototypeWe would like to thank Claudio and
cation among all participants. (2)can address problems as they de&uzana Padua for their assistance in
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completely participating in the deci-Conclusion and assisting in the evaluation of the
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(Brunner and Clark 1997). approach the conservation problem on solving in species and ecosystem conser-

Once trust has been establishea,national scale, IPE sought to develop Y2to": Pp. 35-54 in T.W. Clark, M.
R . ) Stevenson, K. Ziegelmayer, and M. Ruth-
the next step requires understanding localized “prototype,” one that real- ¢orq, eds. Species and Ecosystem Con-

participants' needs. Communityistically addresses community concerns
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Abstract

To address crises of ecosystem degradation and poverty in the central-southern Pacific coastal
region of Costa Rica, communities must cooperatively define problems, goals, and strategies. The
Path of the Tapir Program is not only about sustainable development for this region, but also serves
as a model for the regional Mesoamerican Biological Corridor Initiative. This paper explores the
case from a policy sciences perspective to reveal strengths and gaps in processes that might hinder
program success. This case provides lessons that are useful in many settings within Mesoamerica
by identifying shortcomings in decision making and methods to address them and illustrating how
local leadership and involvement can help program managers identify diverse perspectives, values,
and strategies of those who patrticipate in or are directly affected by a selected program. In this
way, managers can learn to avert social conflict and, in some instances, leverage conflict for con-
structive progress toward program goals.

Introduction sources. This paper analyzes the Patbne identified as the priority area for
In the face of ecosystem degradatioaf the Tapir Program. The followingforest conservation and establishing
and poverty, communities in the censections present a contextual analyorridors (Rodriguez 2000). The pro-
tral-southern Pacific coastal region osis of the program, analyze the hisgram area is principally located in the
Costa Rica have demonstrated thefory of the central problems, and prodry forest on the western slope of the
ability to organize and self-governvide alternatives for strengthening theoastal range, with distinct wet (May—
through local committees, commisiocal institutional and organizationalNovember) and dry (December—

sions, and associations (Rodriguefoundations of the program. May) seasons, and annual rainfall of
2000; Stroud pers. comm.; Fernandez about 4000 millimeters. Twenty-nine
et al. 2000). Nonetheless, many fadA/hat is the problem? rivers run through this landscape,

tors contribute to a lack of coordi-The geographic area of CBPD isome reaching up to 30 meters wide
nated, effective effort to address rerich in cultural, biological, and (Rodriguez 2000).
gional problems. Specifically, com-habitat diversity. However, all While some endangered species,
munities lack common principles andhree are threatened due to impedincluding large mammals such as ta-
practices for identifying problems,ments to decision making and poopir (Tapirus bairdi) and anteater
amassing knowledge, and translatingommunication and cooperationMyrmecophaga tridactylao longer
knowledge into action. between key program participantsinhabit the region, other endangered
Corredor Bioldgico Paso de la  Path of the Tapir spans roughlyspecies such as margdyeppardus
Danta (CBPD), or Path of the Tapir50 km in length, connecting Loswiedii), ocelot Leopardus pardalis
is a locally-run effort to establish for-Santos National Forest Reservgaguar Panthera oncpand the trees
est corridors along the Tinamaste€hirripé National Park, and Laquira Caryodaphnopsis burggri—
and Costefia mountain ranges th&mistad Biosphere Reserve with &ndemic to this region, alazan
parallel the central Pacific coast ofmangrove estuarine system and a ndffachigali versicoloy, ajo Caryocar
Costa Rica. CBPD seeks to integrateork of protected areas on the Osaostaricensiy, carey Elaeoluma
conservation and socioeconomic dePeninsula, including Corcovado Naglabresceny mimillo (Minquartia
velopment to capture social and ecdional Park (see Figure 1). The elguianensi} and ojoche §rosimum
nomic benefits from the sustainablevation ranges from sea level to 1108licastrum) are still found in a few
management of the region's remeters, with the 300- to 800-meteforested areas within this region
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Figure 1. The proposed Mesoamerican Biological Corridor, right (Miller et al. 2001), and the Path of the Tapir Biological
Corridor in Costa Rica, left (Rodriguez 2000).
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(Rodriguez 2000; Stroud persgrounds are some of the area's moSENC) identified at least 40 tree spe-
comm.). The program area hostprominent marine and coastal featuresies of commercial timber interest,
many small mammal species, includ- Over the past century, naturablong with 43 species of orchids, 31
ing 58 identified species of bats whicthabitat has been converted to agrspecies of palms, 13 species of
serve as important pollinatorscultural uses throughout the regionheliconias, eight species of begonias,
(Rodriguez 2000). More than 320This process has been stimulated seven species afostaceasand 20
bird species have been identified dbcal and national settlement and despecies of bromeliads (Rodriguez
Hacienda Baru, a 336 hectare reserwelopment policies (Castro and2000). The presence of diverse mam-
within CBPD boundaries (StroudMurillo 1997). Between 1960 andmals, birds, reptiles, and amphibians,
pers. comm.). Forty-one reptile spe1990, an expanding cattle industryas well as large forested areas and
cies and 24 amphibian species wengas a major contributing factor to desecure water sources, are important
identified during a rapid assessmerfbrestation (Rodriguez 2000). Curfor ecologically-based tourism.
conducted in early 2000 (Rodriguezently, industrial logging and the need  Path of the Tapir encompasses 28
2000). All of these species are directlyor fuelwood reduce forested areag;ommunities, focusing on conserving
affected by CBPD, although there areesulting in ecological degradatiorprivately-owned lands (Rodriguez
few formal mechanisms to give then(Stroud pers. comm.). As a result 02000). Because all properties within
voice in decision-making. these trends many species have naive proposed corridor area are pri-
In addition to the terrestrial systemdisappeared from the region or argately owned, outreach to and partici-
nearshore coral reefs, humpback whafeund only in small, isolated pock-pation from all the communities —
(Megaptera novaeangligenigrations, ets (Rodriguez 2000). including hundreds of individual land-
and Olive Ridley sea turtle As a basis for economic devel-owners and two dozen organizations —
(Lepidochelys olivacganesting opment, The Nature Conservancygre necessary for the program to suc-
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cessfully achieve its goals. The proernment is represented by an apeconomic power, and views toward
gram must reconcile opposing perceppointed local liaison between the prothe natural environment change
tions of resource management, devefram and the Ministry of Environ- within the region.

opment, and wildlife conservation. mentand Energy (MINAE). National  Also notable is the recent coor-

Clark and Wallace (1998) out-ministries and municipal governmentination between diverse community
lined methods for evaluating sociahgencies have direct interests in amgkoups throughout the region to ad-
processes in wildlife conservationinfluence on the programFinally, dress the problem of declining fresh-
and related programs. For CBPD, thiandowners fall into two subgroupswater resources. This effort resulted
'social map' identifies (a) the majothose landowners who participate inn a broad-based, regionally sup-
and minor participants; (b) their ex-conservation management practicgsorted petition to MINAE and the
pectations and demands with respeand those who do not. A fourth genmunicipality to protect watersheds by
to land management, economic deeral category, participant observerssuspending new logging permits
velopment, and conservation; (c) thincludes the author and other outsidéStroud pers. comm.). While at times
values that motivate their desires andnalysts and scientists who study dahe diverse groups within the commu-
actions; and (d) the situation in whictevaluate the program. nities have cooperated well, this is
the participants interact. Participants' perspectives oftertypically only accomplished in re-

Path of the Tapir participants cardiffer, and thus their expectations andponse to crisis. More commonly,
be grouped into three main in-coundemands on the program differ aparticipants compete for power and
try clusters: community organiza-well. Tracking CBPD participants'control of limited funds, yielding a
tions; government; and landownersperspectives is especially importanprocess marked by little coordination
Community organizations are clusbecause the region's demographidsetween organizations to identify
tered into seven sub-groups: cooperate currently undergoing rapid changeommon ground in perspectives, to
tives (local membership institutions(Stroud pers. comm.). Families whlan cooperatively, or to negotiate and
organized around the production, colhave farmed in the region for generaresolve conflicts in ways that further
lection, and distribution of agricul-tions are selling their farms to for-common goals.
tural products); foundations; women'igners and migrating from the rural  Social maps may be used to help
groups; environmental groups; agricommunities to the more populategbarticipants understand the broader
cultural groups; community develop-towns both within and outside thesocial context within which they ex-
ment associations; and the CBPD Cgrogram area. These shifts in demast so they can better consider alter-
ordinating Committee (Stroud persgraphics and land ownership will af-nhative positions to their own. "By
comm.; Rodriguez 2000). The goviect the program, as land-use patternsjaking use of the different values that
exist among people and societies, we
can protect a wider swath of nature
— and more fully appreciate
biodiversity and the needs of human
generations to come" (Perlman and
Wilson 2000:3). A successful project
will be adaptable, considering the di-
verse institutional cultures of partici-
pant organizations as well as the di-
verse social cultures of the region's
inhabitants. CBPD has the opportu-
nity to draw participants in through
open, participatory processes. Suc-
cess depends on the participants'
abilities to collectively identify and
address problems.

Path of the Tapir's 13-year history
can be analyzed through the six-phase
decision process (Brewer and deLeon
e T TR, 1983). This framework helps to iden-
Marine iguana ( Amblyrhynchus cristatus ) by Richard L. Wallace. tify positive aspects and gaps in deci-
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sion making which call for interven-program has received funding suppotb bear legitimacy and not be viewed
tions. "Human decisions...determindrom the United Nations' Global En-as politically motivated (Patton
whether species and ecosystems wilironment Facility. "At times the 1997). Although the program is just
thrive or vanishFocusing on improv- implementation has been very orgabeginning, it is not clear how success
ing the human decision-making pronized and coordinated, though rarelwill be measured, who will be respon-
cess is therefore key to achievings an amalgam of all the groupssible for measuring it, and what will
sustainability” (Clark et al. 2001:11).(Stroud pers. comm.). ASANA ad-happen once a corridor network is in
In 1987, a small group of peopleministers environmental educatiorplace. Termination does not signal
within one community initiated a pro-programs across the region. Landan end, but rather the closure of one
cess to integrate economic develomwners act individually and in smallchapter and the opening of another.
ment and ecosystem management lgyoups, and there is little ongoindtis essential that this transition from
investing in social and natural capicoordination between communities inmplementing corridors to monitor-
tal with a long-term outlook for thethe region. As a whole, efforts tang and maintaining them be planned
region as a whole (Ewing 2000)implement CBPD have been locallyin a way that does not derail preced-
Committee meetings and consultaadministered, small-scale projectsng initiatives. The lack of a transi-
tions began between the San Jos@hich, with improved cooperationtion plan for this natural progression
based Center for Environmental andnd communication, can serve as ia management objectives could ul-
Natural Resource Law model of regional collaboration.  timately prohibit CBPD from reach-
(CEDARENA) and other key indi- The Nature Conservancy asses#ig long-term goals of sustainability.
viduals in the largest local town,ment contributed critical information  The strategy selected for CBPD
Dominical. In these meetings, parfor both evaluation and clarificationis similar to the landscape-level
ticipants began to envision how tmf program strategy. In addition toecoregion strategy of TNC. The ap-
connect agriculture, tourism, anddentifying the biological, hydrologi- proach is decided first — in this case
habitat protection and provide ecoe€al, and geological characteristics o0& network of forest corridors formed
nomic incentives for landowners tahe zone, the assessment identifield connect two other protected area
participate in CBPD (Stroud perslocal organizations and their focus ohetworks — followed by a survey of
comm.). In 1994, the Path of the Taactivities, and assessed local percefiie biophysical and ecological char-
pir program was created to coordinateons of conservation efforts withinacteristics of the region. Human in-
these efforts and to consider théhe zone (Rodriguez 2000). TNdluences on the landscape are consid-
region's economic and conservatiosurveys assessed the willingness @fred in terms of impacts (e.qg., roads,
needs (Rodriguez 2000). Since thdndowners to participate and reasorfence lines, field/forest boundaries)
time, workshops, community meetfor participation and non-participa-that isolate habitat fragments. It is
ings, and meetings with individualtion in conservation and sustainablenly in the final stages, once specific
landowners have been held in colland management practicesegions have been targeted for con-
laboration with CEDARENA and the (Rodriguez 2000). The overridingservation, when regional managers
Association of Friends of Nature offactor determining landowners' deciimeet with local landowners to assess
the Central and South Pacificsions to participate in CBPD is perstrategies for incorporating them into
(ASANA) with the objective to share ceived economic benefit, while finanthe process (Toomey pers. comm.).
information with landowners and dis-cial restrictions (e.g., liens on prop-Given the authoritative nature of this
cuss how best to approach their ecerties), titling discrepancies, and joinstyle of decision process, CBPD man-
nomic and environmental concernewnership prohibited involvement inagers must decide whether or not this
(Chacén pers. comm.). some cases. is an appropriate strategy in terms of
Path of the Tapir is a local pro- Itis not clear how individual pro- building local trust and confidence in
gram being managed by local actorgirams are being evaluated with rethe program. Without legitimate au-
although the program has receivedpect to the overall Path of the Tapithority to do so, the imposition of a
financial and technical support fromprogram. Evaluation is critical forregional conservation plan on an area
national and international organizameasuring progress toward estalzharacterized by private land holdings
tions. The Costa Rican office of Thdished goals and objectives. The orat the least will garner distrust with
Nature Conservancy was hired speganizations or individuals that assome individual landowners, and at
cifically to conduct a rapid assesssume the responsibility for evaluatiormost could stimulate regional back-
ment for the program, and otherwisenust have the trust and respect of préash against the progranGiven the
has not been involved in CBPD. Thgram participants for their evaluationdow individual awareness of CBPD as
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revealed in the rapid assessment, it &ssigh and enforce accountabilityvelopment and niche-market monoc-
not clear that CBPD has a clearly des~eedback mechanisms built intailture plantations) such that indi-
ignated authority (Rodriguez 2000). implementation and evaluation plansidual projects and participants re-
Working land easements — legafacilitate rapid and effective responsenain isolated. Athird alternative tar-
land use restriction contracts that ato bottlenecks. Few of these progets investment in communication
low for specified resource manageeesses are evident in the overaHkills and building organizational ca-
ment prescriptions such as timbe€BPD program. While there arepacity of key participants. With fo-
extraction — and land trusts are exmany devoted and talented peopleums for public participation and the
amples of creative strategies for loworking on this program, there do noskills to promote constructive dialog,
cal consideration. One potentiallyappear to be any well-conceived, conlecal institutions will be better pre-
successful program has been initiatgorehensive, and coordinated strategiggmred to address the complexity of
between ASANA and the World among participants to address the conthis program and to adapt, based on
Bank. Inthis scheme, landowners caplex environmental and socio-ecowhat is learned along the way. The
receive payments for environmentahomic problems of the region. third option offers the greatest ben-
services (e.g., watershed mainte- Instead, should current biophysi€fit to the most people over the long-
nance) in exchange for developingal, socioeconomic, and organizaest period of time, and will contrib-
and implementing a clearly specifiedtional trends continue, there is potendte the most in terms of building a
formal land management plan fotial for increased social tensions dueeplicable prototype for the region.
their property. These agreements ate conflicting demands and expecta- Unlike laboratory or highly con-
supported by legally-binding con-tions among participants. lItis likelytrolled field experimentation,
tracts. This model program is an exthat continued independent actiongrototyping involves the systematic
ample of how markets can be createglspecially those that focus solely olmbservation of institutional practices
to bring direct economic benefits teeconomic growth (e.g., re-routing theather than a list of specific, measur-
individual landowners in exchangenter-American Highway through thisable variables, as a strategy to pre-
for the local, national, and global ecozone, and the boom in commercialest multiple policy options (Lasswell
system services they provide throughnd residential development) or en1971). Indicators that demonstrate
conservation stewardship of theivironmental restoration and consertrends and magnitudes are subordi-
property. While initial results seemvation (e.g., private reserves), willnated to qualitative and context-spe-
positive in terms of short-run partici-soon lead to conflict between partici<ific observations, such as the partici-
pation and increased land values aspant groups. Projects driven by se@ants' perspectives and expectations,
result of forest protection, the longtor-specific goals compete for fund-and do not readily support aggre-
term benefits and stability of this pro-ing and force participants to take sidegated, normalized data analysis

gram are uncertain. in determining which projects are(Lasswell 1971). Prototypes are dif-
carried out at the expense of othderent from pilot studies — they rely
Historical trends, conditioning interests. Athis juncture, the leading on creativity, strategic self-observa-
factors, and projected future organizations in CBPD need to helpion, and adaptation based on insights
outcomes participants establish common goalgained through the learning process

One way CBPD managers mightind develop cohesive, interdisciplinaryClark et al. 1995).
measure program success is to assesategies to evaluate progress toward One strategy to draw attention to

whether or not it meets the followingachieving those goals. policy problems is to exploit crisis
broad tests (Clark 2002): Is the pro- situations. The gap in institutional ca-
gram ecologically sound? Is it so-Recommendations pacity in the Path of the Tapir case is

cially and politically feasible? And, Based on its current status, there amidened by crisis situations involv-
is the program morally just? If not,a humber of possible directions théng local infrastructure and poverty.
interventions will be met with resis-program can take. Maintaining in-Using crises as case studies, it is pos-
tance, thus inhibiting the decisiorsufficient cooperation and coordinasible to illustrate the local relation-
process. Program leaders must wotion among participant groups willship between economics and environ-
together with key participants to for-ead to weak institutional support fomental quality, and to develop new,
mulate legitimate decision-makingregional land management. A variaereative solutions through measures
strategies. Attention should be givetion on this approach targets solutionthat promote institutional coopera-
to establishing criteria for evaluationthat focus on imported financial andion. The process of sustainable de-
and should include mechanisms thaechnical resources (e.g., tourism derelopment is stimulated by building
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capacity within local organizations.tributions
For example, with support fromtoward this
ASANA, a local schoolrunsamang o a | .
agement project for threatened seBvalua-
turtles that addresses both conserviens com-
tion and economic objectives. Stuprised of a
dents learn social and technical skillsollection
they can take to other projects. of disci-
There is an immediate need t@linary
build social capital (e.g., skill, knowl-analyses
edge, culture, and organization) in theypically
region. Training in social skills, suchfail to inte-
as decision process analysis and cograte the
flict resolution, is essential for creatknowledge
ing the context for making sound dethey gener-
cisions. The National Biodiversityate into a
Institute—INBio has successfullycontextu-
trained local "parataxonomists" whaally appro-
assist taxonomists in field collectionpriate ap-
and identification of Costa Rica'sproach to
flora and fauna species (Allen 2001)identifying
Similarly, Global Environment Facil- root problems and strategies to addressaking among local organizations,
ity and other institutional investorsthese issues. "By addressing the bikuild trust and community, and is
should train "parasociologists" to suptogical and social science aspects of th@nsistent with the spirit of education
port the management of local organirecovery challenge separately (i.e. that Costa Ricans embrace in their
zations and facilitate the decisionmulti-disciplinary approach), practitio- culture. AsDobyns et al. (1971) dem-
making process within CBPD. In-ners risk devising fragmented, possienstrated, prototyping includes measur-
vestment in building the skills to ex-bly contradictory solutions" (Clark eting how an interdisciplinary planning
plore and document previously unadal. 1999:101). approach enhances skill, wealth, power,
dressed social structures reflects a Professionally-led decision semi+espect, well-being, rectitude, and en-
process-oriented approach toward adrars and workshops that address corightenment in the overall system.
dressing complex, dynamic prob-munication and negotiation skills are  "Policy-oriented learning occurs
lems. Participants could design perpossible forums to bring together reas participants in the policy process
formance indicators to measure howional planners and program leaderpay attention to feedback from their
this approach enhances skill, wealtfDecision seminars build a coreown actions so that they will eventu-
power, respect, well-being, and ennucleus of people that work togetheally be successful in reaching their
lightenment in the overall systemover a number of years to explore thgoals" (Primm and Clark 1996:1042).
(Dobyns et al. 1971). theoretical and practical processes dthis requires effective evaluation
There is also urgent need for imdecision making (Lasswell 1971).procedures, willingness for self-re-
proving the regional infrastructure Working groups can emerge from thédlection, and management styles that
This would bring development assoseminar to focus on specific problemgncourage creativity and flexibility.
ciations and municipal public works(Lasswell 1971). Traditionally, de-Success in regional efforts to manage
departments into the process to deision seminars are a formal academjarivate lands for both biological con-
sign bridges, roads, electrificatiorprocess carried out in higher universervation and socioeconomic pur-
projects, and new transportation nesity, corporate, or government setposes will depend on building lead-
works in a way that meets the statetings (Lasswell 1971), yet this con-ership capacity, mutual respect and
program goal of creating humarcept could be strategically adapted torust among participants, and a com-
settlements in harmony with nature&onform to the socio-cultural contextmonly accepted problem definition.
(Ewing 2000).Interdisciplinary plan- of this region. Gathering leaders from Investing in organizational ca-
ning and an in-depth prior understandhe multiple institutions throughoutpacity and improving the relation-
ing of the perspectives of all particithe program area, this exercise woulghips and coordination between par-
pant groups will make significant conimprove communication and decisiorticipants in CBPD has several ben-

Hood mockingbird ( Nesoimus macdonaldi ) by Richard L.
Wallace.
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efits. First, this approach seeks to infocusing on alternatives that are ecaesearch and survey database from the
corporate all points of view and facili-logically sound, socially and politi- TNC rapid assessment. Professors
tate constructive dialog, building trustally feasible, and morally just, inves-Tim Clark and Garry Brewer have
and respect among participants. Setors and program leaders have a muchentored me in understanding and
ond, this is a logical first step in thegreater likelihood for successfullyapplying the policy sciences frame-
process of building local decision-makattaining both development and conwork, and provided critical reviews
ing and management skills needed tervation goals (Brechin et al. 2002)of manuscript drafts. My advisor,
develop and maintain long-term re-  We desire a system in which orProfessor Bill Burch, has given me
gional coordination. And third, im- ganizations are working together totireless encouragement to pursue this
proving communication skills helpsward common goals and addressingork. Finally, | am grateful to Rich-
participants identify creative opportu-<commonly perceived problems. Inard Reading and Richard Wallace for
nities where partnership is the most ethis system, individual organizationgheir editing skill and patience in the
fective way to meet their own interestshave the capacity to look clearly atlevelopment of this manuscript.
problems and evaluate their actions
Conclusions in a larger context. Feedback mechaiterature cited
The goal of this analysis is to assistisms and well-defined performancellen, W. 2001. Green Phoenix: Restoring the
CBPD participants in understandingndicators provide constructive infor- tropical forests of Guanacaste, Costa Rica.
. . . . . Oxford University Press, Inc., New York,
the processes of problem orientatiormation and are designed into the man- .. vork.
social context mapping, and decisioagement system. An integrated, adaprechin, S.R., P.R. Wilshusen C.L.
making. The case study has revealdiye strategy will help CBPD succeed Fortwangler, and P.C. West. 2002. Beyond
that the major barriers to successfuih securing habitat for endangered the square wheel: Toward a more compre-
implementation of the program havespecies and protecting water re- ZZPVS;ﬁ,?”fsef;i‘g‘f'Z%Sfﬁgﬁﬂ'cvjr;'fﬁf;’s”;
to do with policy problems and thesources within the context of a sus- gciety and Natural Resourcks41-65.
decision-making process. tainable socioeconomic system.  Brewer, G.D. and P. deLeon. 1983. Founda-
Ecological rehabilitation of de- To serve as a prototype for the tions of policy analysis. Dorsey Press,
graded lands and the sustainable malesoamerican Biological CorridorCa"S':’rg‘ggl‘;‘;‘;’r ':g”g'nsa . Arias Murillo. 1697
agement of the region's natural remitiative, the social context and de-"" .- rica: Hacia la sostenibilidad de sus
sources are key components of theision-making processes within (ecursos naturales. Ministerio de Ambiente
economic and social well-being ofCBPD must be examined and de- y Energia, San José, Costa Rica.
this region. However, implementingscribed in a way that provides genChacén, C.M. Personal interviews. New Ha-
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Abstract

The Tasmanian tiger, or thylacin€hylacinus cynocephalydgs a wolf-like carnivorous marsupial

last reported in the 1930s in Tasmania, an island state of Australia. Although the species is likely
extinct, sightings are reported annually. A fictional scenario is described in which a female thyla-
cine with four pouched young is captured. This scenario is explored and an interdisciplinary ap-
proach to endangered species recovery is introduced. This approach is applicable to all endan-
gered species recovery efforts and focuses on the principal dimensions of recovery: (1) orienting to
the problem at hand and meeting it successfully; (2) understanding the recovery effort itself, its full
context, and the required management (decision) process; (3) using a broad range of methods; and
(4) integrating research results into a comprehensive recovery process (picture of the whole). By
using this interdisciplinary approach, recovery can be systematically understood, best managed,
and restoration prospects enhanced.

Introduction pen? Are we equipped to deal witledge, skills, and actions all focused
Some people believe that the Tassuch an important conservatioron the species' recovery in a timely,
manian tiger, or thylacinechallenge? What actions will wereliable way. Clearly an interdis-
(Thylacinus cynocephalysstill need to undertake to recover it? Weiplinary approach is needed (see
exists in the wilds of Tasmaniaknow that endangered species rezlark 1997, 2002). Exploring the
(Figure 1). Finding surviving thy- covery is always complex, risky,thylacine scenario illustrates how
lacines would focus internationaland a difficult task. The thylacinean interdisciplinary approach could
attention on this magnificent ani-conservation scenario we preserdid all recovery efforts.
mal. It would be viewed as our lasbelow clearly demonstrates this.  This paper describes a fictional
chance to restore a unigue membé&rihe problem of recovering an enscenario wherein a live thylacine is
of Australia's and the world's natu-dangered species can be guided usaptured. We explore an interdis-
ral heritage. Resources likelying biological science, but moreciplinary approach to endangered
would be unlimited. Unfortunately, than biological science is requiredgspecies recovery applicable to this
evidence suggests that the speci@s species recovery. Informationcase and others. This approach is
is extinct both on mainland Austrafrom other disciplines is necessarygeneralized and draws on systems
lia and in Tasmania. ConservatiofPeople must be organized, knowlthinking and the policy sciences.
did not come to the aid of this fasedge and skill need to be mobilizedVe provide a brief overview of the
cinating animal when it was mostand integrated, and an adequat@proach, identify relevant litera-
needed, decades ago. decision process is required. Théure, and examine part of the ap-
If the thylacine did exist andchallenge becomes one of integraiproach (i.e. the "intelligence" func-
was discovered, what should haping diverse perspectives, knowl4ion) in the limited space available.
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Rediscovery of the thylacine rects them toward the back of théern may assist in camouflage. The
A scenario house. They quietly approach the¢hylacine has a large head that appears
Jack O'Halloran, a Tasmanian farmeshed and observe the animal sleefike that of a dog with long and pow-
from Black Creek, calls the localing under the tablelt is a thylacine! erful jaws. The tail of the thylacine
Department of Parks, Lands & Wild-  They immediately call the Direc-is long and stiff, but unlike that of a
life in Launceston. "Charlie I've gottor, to inform him of events. He thendog it cannot be wagged laterally.
a problem 'ere, sumthins turned upalls the Minister as well as the FedThe legs of the thylacine are relatively
youse might be interested in. Shesral Endangered Species Unit anghort. Because it is a marsupial, the
in the back shed — chook featherf&ederal Minister for Environment. Afemale gives birth to small, undevel-
everywhere." Charlie asks Jack tteleconference is arranged for thabped young that continue their devel-
describe the animal, as well as itevening to decide what to do. Deciepment in her pouch.

condition and behavior. "Size of asions must be made. Should the ani- The thylacine has a sad history,
large dog, sandy colour, but with themmal be turned loose immediately okvhich is intimately linked with the
stripes down the back — that washould it be held in captivity? Manyway Australia was settled (Guiler
what struck me" replied Jack. He alsmore questions need to be posed ad®85). This history reveals much
describes the animal resting quietlanswers rendered. All decisions mustbout settlers' attitudes towards the
in the shed, under atable. The chickse based on reliable information anthnd and its flora and fauna. The

ens were still excited. "Reckon it maygood judgment. Dutch explorer Abel Tasman reported
have chased a chook in from the yard in 1642 that one of his crew had found
last night, was probably after som&hylacines footprints similar to the claws of a ti-

tucker, it's been pretty damn cold ouBefore we consider recovery effortsger on the shores of Van Diemen's
here this summer. The shed door waghat do we know about the thyladand (Tasmania). The first account
closed, but | locked it after | peakedtine? The thylacine, also known asf the animal from Tasmania was in
in. Pretty shook up | was — had ahe Tasmanian wolf or tiger, is possithe 1805 Sydney Gazette and New
cuppa though, before | went tably one of the most widely known of South Wales Advertiser and reported
check again through the shed winthe Australian mammals although ievidence of "an animal of a truly sin-
dow and rang you," Jack saidhas not been captured for over 7@ular and novel description" and "cer-
"That certainly does sound worthyears (Dixon 1989). Itis a large cartainly the only powerful and terrific
investigating, hold tight I'll be therenivorous marsupial and single memef the carnivorous and voracious tribe
soon," Charlie tells Jack. ber of the family Thylacinidae. Itisyet discovered on any part of New
Charlie calls his assistant wild-sandy colored and has 15 to 20 diddolland (Australia) or its adjacent
life officer, Bob, down the hallway. tinct dark stripes that transverse itsslands." (see Dixon 1989).
He begins to relate the story, at thback, the number of bands varying The first scientific description of
same time phoning his boss, the Dibetween individuals. The color patthe thylacine was to the Linnean So-
rector of Wildlife in Hobart, to alert
him to the possibility of finding a live Figure 1. Thylacine (South Australian Museum, Adelaide).
thylacine. Charlie says that they WI|
call back, after a site visit to Jack
Charlie and Bob then drive along th¢s
windy open forest road to Black]
Creek. Black Creek is 20 km west 0
Deloraine and 65 km west-southweg
of Launceston. The area is knowf
mainly for its wool production, and
the landscape is dotted with flocks o
sheep and lambs. Densely forestg
mountainous tracts surround Jack
property. A national park, Black
Mountain, and an escarpment, th
Great Western, lie south and south
west of the farming area. Jack mee
the two officers at the gate and di
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ciety of London (Harris 1808). Inprocess and the problem itself arapproach and thus we will not repeat
1803, sheep were introduced to thBuman constructs — that is, they arthem here in detail.

fertile midlands of Tasmania by setboth a concern and product of people The interdisciplinary approach
tlers. The area also provided habitanteracting. Thus, recovering the thydraws on systems thinking and the
for thylacines, and most sheep lossdacine is really about people as mucholicy sciences (Lasswell 1971). In-
were attributed to the thylacine, alif not more than it is about thylacinesterdisciplinary approaches differ fun-
though wild dogs may also havéAs a result, the human social processamentally from multi-disciplinary
caused losses (Guiler 1985). In 1836r context of the thylacine conservaapproaches, although many people
the Van Dieman's Land Company intion problem must be understood andse the terms interchangeably. Inter-
troduced a bounty on the thylacineaddressed simultaneously with addisciplinary approaches systemati-
Government bounties in place bedressing the core conservation bioleally integrate information from dif-
tween 1888 and 1909 resulted imgy problem and setting up an effecferent disciplines into a unified ap-
2,184 payments (Guiler 1985; Dixortive decision process. proach, ideally that integration occurs
1989). The last thylacine killedinthe  Fortunately, for our thylacine before and during data collection
wild was in 1930, and the last knowrconservationists all these concern&lark et al. 1999). Alternatively,
animal died in the London Zoo inhave been dealt with many times bynulti-disciplinary approaches rely on
1931 (Dixon 1989). By 1936, theother conservationists in many otheinformation from several disciplines,
species was added to the Tasmaniamdangered species cases (e.g., Cldlt that information is usually col-
list of protected animals. Over 701996a, 1997; Reading and Milledected, evaluated, and used indepen-
years later no further specimens hav&000). In fact, we now have so mucldently to make recommendations.
been collected, but scores of sightingsxperience in trying to save specie$he lack of integration can lead to

have been reported. that practical interdisciplinary guide-recommendations from different dis-
lines about how to set up and carrgiplines that are incompatible or con-
Thylacine recovery out a successful recovery progranradictory. For example, when a bi-

The thylacine recovery effort faceshave been developed and are begintogist and a social scientist made
many challenges. A number of criti-ning to be used. The principal dimenindependent recommendations for
cal decisions need to be made, sonstons of this interdisciplinary ap-core area delineations within a newly
quickly. Because so many thinggroach with respect to species corcreated national park that included
need to be considered and addressesbrvation have been described in aindigenous people in Mongolia, there
the challenge is truly an interdiscipli-ticles published in the Endangeredvas almost no overlap between their
nary one. Because of this, all partieSpeciedJPDATE(Figure 2). These recommendations (R. Reading,
involved need to ensure that the dearticles cover introductions to (1) theunpubl. data).

cision process they set up to addresenefits of an interdisciplinary ap-  An interdisciplinary approach
thylacine recovery is of the highesproach (Clark et al. 1992); (2) setsees recovery as a type of problem
guality — timely, reliable, compre-ting up decision processes (Clark andith systems-like features (i.e. prob-
hensive, trustworthy, and effective Brunner 1996); (3) understanding théem orientation, social process, and
among other things. In all likelihood,social process or context of a caseecision process) that must be suc-
the thylacine will only be restored(Clark and Wallace 1998); (4) meth-cessfully addressed (Figure 2). First,
through a decision process that bringsds of focusing on core problemst the heart of endangered species
many people together and integratg®Vallace and Clark 1999); (5) mul-conservation is a perceived problem
their knowledge and skills. How thetiple methods (Clark et al. 1999); (6Xhat must be solved — in our case,
decision process is organized andnderstanding people's standpoint®covering thylacines. The problem
managed will mean the differencgClark and Wallace 1999); and (7)an be best appreciated by carrying
between saving the thylacine or itéearning about how to learn to beout five interrelated tasks that make

loss forever! more successful (Clark 1996b). Sewdp rational problem solving (Wallace
eral of these papers offer checklistand Clark 1999). Second, because the
Interdisciplinary approach and sets of questions for the thylaproblem is a concern for people who

What is an interdisciplinary approacktine conservationists to use. Thesateract in a social process, this pro-
and how does one set up an appropipapers, all reprinted in this speciatess represents the context of the con-
ate decision process directed at solvssue of Endangered Specig®- servation problem to be solved (Clark
ing the problem posed by the thylaDATE, can be consulted to develop and Wallace 1998). Third, the people
cine discovery? Both the decisiormore complete understanding of thifocusing on the thylacine conserva-
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tion problem must work through athat dominate species recovery prgpatient. The administrator will need
decision process that hopefully willgrams. As such, most recovery prao coordinate specialist doctors who
end with species recovery (Clark andrams employ conventional ap-can contribute to the patient's medi-
Brunner 1996). These three dimenproaches based on the biological scéal well-being and eventual recovery.
sions of saving the thylacine correences, despite their many limitationé\s time goes on, other specialists and
spond to problem orientation, sociahnd difficulties. These conventional generalists would become involved
process, and decision process (Figuspproaches often exacerbate the inadecause of their knowledge, skills,
2). These dimensions describe thequacies of trying to solve complexand other resources (e.g., hational and
basic features associated with the imnulti-faceted problems with narrow orinternational scientific and conserva-

terdisciplinary approach we recomiimited knowledge and skills. tion communities). NGOs such as
mend. Proponents of this approach, World Wide Fund For Nature, Aus-
who are often systems builders, hav&he thylacine scenario tralian Conservation Society, the In-

developed a comprehensive frameAn examination ofhe thylacine sce- ternational Union for Conservation of
work for inquiry that embraces anario using the interdisciplinary ap-Nature may offer resources, financial,
complex set of terms, concepts, mapproach permits us to begin seeintechnical, and educational aid. These
values, institutions, function, processspecies recovery as involving taskparticipants will have different per-
and intellectual skills that are part anduch as problem orientation and scspectives, values, strategies, and seek
parcel of the whole system (Chertial and decision processes (Figure 2lifferent outcomes. This must be
1989). This system isimminently practn species recovery, these dimensionmderstood, "mapped" (i.e. informa-
tical, but rarely employed in species andre intertwined in complex ways andion and interrelationships organized
ecosystem conservation to date. they must be understood and marand outlined), and managed openly
The interdisciplinary approachaged successfully. Because the inteknd fairly if the decision process is to
we present here is a different way ttigence function — the gathering,work well.
think about species recovery for mogprocessing, and dissemination of in-  The public would also play a part
practitioners. There are many wayformation — is such a vital activity in the conservation effort. Assistance
to conceive of species recovery. Thim the thylacine decision process, ouirom the public would be needed to

most common approach is a converdiscussion focuses on it. find more thylacines. Outreach and
tional one that draws on biology, and publicity in the local area and beyond
its paradigms, models, and methodSocial process would be important for the public to

(experimental, predictive science)Because thylacine recovery is a hudnderstand the thylacine, its habits,
This approach typically assumes thahan undertaking, knowledge of thevhat the recovery effort is aiming to
the conservation challenge is largelgocial process is vital. Initially, someachieve and how, and the significance
or solely a biological problem, thuspeople, groups, and institutions willof the effort. As time goes on, the so-
biologists are brought in to addresbe involved in a rapidly organizingcial and decision processes become
it. The biological disciplines obvi- decision process. Other participantsiore complex. A wider network of
ously have much to contribute, butill become involved later. Partici- people and organizations come to play
recovery faces far more than simplypantsin and people and groud- importantroles in the recovery process.
biological challenges. For examplefected bythe process are often re-

biologists may not be skilled in setferred to asstakeholdersor key Decision process

ting up or participating in a decisionstakeholders. Participants are inA key initial step in the overall deci-
process (e.g., organizational or leadrolved for different reasons; somesion process is a well-organized in-
ership skills — see Clark andwill be included because of their autelligence activity that helps clarify
Wallace's paper on values, this volthority and control responsibilitiesthe problem and its context (Figure
ume). Nor will they necessarily be(e.g., state and federal governmentsl). Intelligence is the first phase in
able to systematically map and com¥he Tasmanian Government wouldhe decision process, but it should
prehend the full context of the conthave a major role in organizing theemain ongoing over the life of the
servation challenge. They may beocial and decision processes. Perecovery effort. Much information
limited in the kinds of methods theyhaps an analogy can best illustratmust be gathered and organized from
know and have little experience withwhat is involved. The thylacine is likeexisting sources and new intelligence
integrative, interdisciplinary meth-a critically ill patient in a hospital, themust be obtained. All of this infor-
ods. This situation typically existsTasmanian Government is the hospimation must be integrated and dis-
among the government bureaucracidal administrator looking after theseminated as a basis for debate (pro-
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Figure 2. lllustration of the interdisciplinary problem solving approach introduced in this paper.
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motion), decisions (prescriptions)plan must be developed. The posshow well they are orienting to the re-
and subsequent activities (invocatiorRility of setting up a captive breed-covery problem and the rapidly
application, appraisal, termination)ing program is now a real option.emerging social and decision pro-
These seven functions comprise a corffasmanian biologists, familiar withcesses and conclude they are doing
plete decision process. All decisiorthe Black Creek area, based owell (appraisal).
functions will need to be carried ouknowledge of ecological systems in  Many aspects of a growing and
well if the thylacine is to be recoveredthe region, predict that the wild popuself-organizing decision process re-
The participants in thylacine re-lation would consist of only a few quire attention, especially intelligence
covery should make decisions baseg@nimals, at best (intelligence). Tactivities. As the social and decision
on available intelligence and a shorénsure a well-functioning programprocesses become more active and
but thorough debate about the prolthe rapidly forming recovery teamcomplex, and as technical, social, and
lem and options for addressing italso attends to social science considiecision issues become more press-
They should make every effort to reerations. For example, they evaluatmg, it is vital to attend to each of these
main problem oriented. likely attitudes of the local public to- diverse matters. There will be many
In this case, let's assume theward thylacines and begin collectingviological, technical issues needing
decide (prescription) to hold the thy-additional data (intelligence). Theyattention, but there will also be many
lacine temporarily in captivity at thealso assess the ability of the growingocial and decision process issues that
Hobart Zoo. Plans are made to caprumber of participants to work wellare equally or even more important.
ture the animal that evening andogether (intelligence). Based on th@he tendency of many officials and
house it in a quiet, off-exhibit accom-available information, they decide tcadministrators is to simply rely upon
modation. Keepers and vets from thdevelop a public relations prograntheir own bureaucracy to address these
z0oo assist in the capture and transfand a special working group for thy-4ssues. Hard won experience in spe-
of the animal (invocation and appliHacine recovery (prescription). Thecies recovery shows that this traditional
cation activities). The animal is exaworking group is formed that includesbureaucratic approach can be disastrous
amined (intelligence) and much tgparticipants with diverse skills and thgsee Clark et al. 1994; Miller et al. 1996;
everyone's surprise is found to be feability to work together in a team (in-Reading and Miller 2000).
male with four small pouch-young!vocation), and they rapidly begin
It is likely that there are a few othemworking on the recovery problem (apProblem orientation
thylacines in the wild, and a searclplication). Participants take stock oOrienting to the thylacine problem
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requires that conservationists focukeft in the wild? The objective of achances for successful thylacine re-
on all of the tasks associated witltaptive breeding program would becovery we therefore should be enlist-
problem solving (Wallace and Clarkto restore populations to self-sustaining the support of social scientists and
1999). To carry out sound integrateihg viable levels in the wild. How others with practical expertise in these
research, management, and policyould we go about reintroducing capareas. We should also be training fu-
and to avoid a "solution oriented'tive-bred animals into the wild? ture practitioners in endangered spe-
approach (wherein practitioners rap- To this point, we have empha-<ies recovery in these areas.
idly jump to solutions before fully sized biological intelligence activi-
understanding a problem), Haroldies; however, information in manyConclusions
Lasswell (1971) proposed a strateggther areas is also necessary. A nur@ur scenario of discovering a living
for problem solving that consists ofber of non-biological factors also afthylacine has illustrated the complex-
five tasks: (1) clarifying goals; (2) fect thylacine recovery efforts. Intel-ity that typifies endangered species
describing trends; (3) analyzing conligence on the social and decisiomecovery efforts. We have only just
ditions; (4) projecting developmentsprocesses can help focus problem orieuched upon some of the aspects in-
and (5) inventing, evaluating, and seentation, for example. Such intelli-volved. The scenario has introduced
lecting alternatives (Figure 2). We recgence consists of information on theis to the contributions that modern
ommend using this approach in endarvalues and attitudes of the variousmterdisciplinary approaches, well
gered species conservation, althoughstakeholders, method of organizindounded in the policy sciences, can
is applicable to any kind of problemfor recovery, power and authority retnake to solve endangered species
solving, conservation or otherwise. lationships, economic considerationgproblems. Other papers in this vol-
Much information already existspertinent legislation, and more. Inume explore these theories and con-
about thylacines, but more is neede@ddition, recovery programs are subzepts we briefly introduce here in
and quickly. From a biological per-jected to uncertainty, because, as waore detail. All conservation prob-
spective, a number of questions nedthve seen for the thylacine, often veriems involve social and decision pro-
answering quickly. The following little is known about the biology of cesses, as well as problem definition;
guestions, although not compreherendangered species, so researchengen though most practitioners prob-
sive, help thylacine conservationistenay make errors of estimation andbly do not recognize them as such.
orient to the biological aspects of thgudgment. Such programs are comA significantly improved understand-
problem. These questions are aboptex because of the many individualing each of these aspects of a prob-
trends, conditions, and projectionsand organizations involved, all withlem therefore offers the promise of
and also a tentative look at alternaa sense of urgency to succeed befoiecreased success rates in the future.
tives. First, what do we know of thy-extinction of the species. These con- We based our scenario on an ex-
lacines: their life span, age of reprosiderations argue for adaptive manktraordinary animal, the thylacine.
duction, number of offspring, matingagement approaches to recovery th8ecause of its unusual and unique
pattern, care of offspring? Secondare experimental and permit rapidtatus in the animal world, people can
how would one go about caring forchanges in approaches based on naasily identify with its plight and
these unique animals in captivity2nformation and frequent evaluationwould likely mobilize rapidly for its
Third, what do we know of their be-(Holling 1995). To enhance chancesecovery. Unfortunately, it is unlikely
havior? Fourth, even though life hisfor success, the recovery procesthat the thylacine will be found. One
tory information is essential to suc-should remain interdisciplinary, withwonders what the outcome would
cessfully managing a species, it praall aspects of the challenge, includhave been if, in the 1930s, the con-
vides only a partial understanding ofng social and decision processes, irservation biology perspective we en-
changes in a population's nhumbengestigated and incorporated in adaporse here had pervaded, and mod-
and density. Fifth, because there atéeve approaches to decision-makingrn techniques had been available.
so few thylacine individuals in ourand action. Similar situations, however, are likely
scenario, we would need to know the  Most of the considerations ando develop in the future. Will our re-
genetic relationship of individuals towork we have outlined in each ofsponse be adequate to meet the chal-
guide genetic management of captivihese areas (i.e. social process, dedénge? How would the situation dif-
and wild populations. Sixth, howsion process, and problem orientafer for a less glamorous species, such
would one find other thylacines in thetion) fall well outside of the biologi- as an insect or "weed," or for a spe-
wild? Seventh, if more animals werecal disciplines in which most practi-cies surrounded by greater conflict,
detected, should they be captured dioners are trained. To improve ousuch as a large, dangerous carnivore
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or an agricultural "pest?" Each of structing endangered species recovery. Yale the Tasmanian Tiger. Oxford University
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will succeed. als Yale University Press, New Haven, Land. Transactions of the Linnean Society
Connecticut. of London9:174.
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Yellow-headed blackbird ( Xanthocephalus
xanthocephalus ) by Richard P. Reading.
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To increase our effectiveness at rdour continents. sidered how your own values affect
covering endangered species we must So what should you do with thethe decisions you make? How are the
apply the lessons we learn from ouinformation in this special issue? Weeight values (i.e. power, wealth, en-
work, our colleagues, and the literasuggest using it as a launching palightenment, skill, well-being, affec-
ture. Learning is best achieved byor promoting interdisciplinary pro- tion, respect, and rectitude) shaped
building on our successes, what wéessionalism in your own work. Youand shared through your recovery
call a "practice-based" approachmight start by asking questions oprogram? Do you assess the values
Learning depends directly onyourself and others in endangeredf other participants in the decision
people's willingness and ability tospecies programs. These questiomsaking process, especially when their
accept and try new approaches. Thitow from this publication, and re- decisions affect you? How can they
special issue of Endangered Specieglire you to place yourself in a combe employed more effectively?
UPDATE provides concepts, tools,prehensive context by starting with e Does your program use a
and examples of how we might learthe question: Where do you and yourombination of ecological and social
more systematically and explicitly,program fall with regard to the vari-methods and integrate them practi-
thereby moving toward a new levehbles discussed above? Then cougally and in a timely fashion? If not,
of effectiveness. tinue with the following: how can improvements be made? Do
In looking at interdisciplinary e How does your program useyou strive to accommodate profession-
endangered species recovery in thjgartnerships and teamwork? Are thegls from fields outside of your own
volume, we have considered, amongffective? Is there a better way tavhen the policy process calls for their
other things, the complexities of partemploy these tools? involvement? Do you try to educate
nerships and teamwork, challenges of e How clearly do you and oth- yourself about tools and methods in
cooperativelyand cogently identifying ers in your program identify prob-disciplines other than your own as they
problems, the influence of peoples' valems and develop alternatives to adelate to your job or program?
ues on decision making, the role of selidress them? Do you systematically e How can organizational im-
awareness in professional productivityattend to the five tasks required oprovements be made? What is your
use of multiple methods, organizationgbroblem solving (i.e. goal clarifica- role in the formal or informal groups
improvements, prototyping, and thdion, trend description, conditionin which you participate?
concept of interdisciplinary practice.analysis, trend projection, and alter- e s prototyping something that
We have taken these tools from theative creation)? If not, why not andwvould help improve your program?
policy sciences and seen how to applyhat can you do about it? How can  These questions all underlie a more
them in practice to address actual eiyour program be more effective afundamental set of questions, in part:
dangered species and ecosystem cadentifying and addressing problems? e In what ways are you an in-
servation programs and challenges on e How directly have you con- terdisciplinary professional?

Vol. 19 No. 4 2002 Endangered Species UPDATE 201



e What have you done that e Do you write them down to re- can answer the questions given above
contributes to practical problem solv{lect on and be reminded of them later?and use this information in success-
ing or critical evaluation in your pro-  The answers to these and othdul recovery programs.). If you have
gram to improve its performance? questions provide the stepping stonemn experience to share, please write

e Do you engage in internalto interdisciplinary professionalism.it down and send it (via e-mail to
and external evaluations of your workl hey are the rational next step beyondvallace @ursinus.edu). We will re-
in formal and informal settings?  reading about and (we hope) benefispond and, with permission, incorpo-

e How have you increased theing from the information in this spe-rate them into future papers on en-
knowledge and skill you need to maneial issue. By answering these andangered species and ecosystem con-
age and operate within your programfelated questions you are taking theervation. By encouraging this feed-

e Have you helped others to benext steps! back, we hope to improve both the
more effective? How and withwhom  Finally, we ask you to share withquality of discussions about profes-
have you shared your experiences?s your experiences in professionaional practice and the process and

e Do you discuss with col- practice that can contribute to ououtcomes of the vital work we all
leagues the benefits of the conceptspllective understanding of what itundertake — conserving the earth's
tools, or methods you use to be a momaeans to be an interdisciplinary probiological diversity.
effective practitioner? fessional (that is, one who asks and
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News from Zoos

Condors to Be Released in Mexico
Biologists from the US Fish and Wildlife Service, in cooperation with the Zoological Society of San Diego, the Los
Angeles Zoo, the California Department of Fish and Game, and humerous Mexican partners, began ferrying six Califor-
nia condors from the Los Angeles Zoo to Mexico on August 12, 2002, flying the endangered birds by plane on the first leg
of a journey to a remote mountain site where five will be released this fall.

Three of the birds were flown by private plane from Burbank, California to Tijuana, Mexico, said Mike Maxcy,
principal animal keeper at the Los Angeles Zoo. The plane was to turn around and pick up the other three birds later. Frorr
Tijuana, the birds were to continue on by plane and truck to a remote and rugged site in the Sierra de San Pedro Martir
where they will remain in a mountaintop pen for several weeks.

Once acclimated, five of the condors, all juveniles, will be released to fly over what was once the southernmost
extension of a range that stretched from Mexico to Canada. Condors have been absent from Mexico for at least 50 year:

"This is another piece of just fabulous habitat where we expect the birds to thrive," said Bruce Palmer, California
condor recovery coordinator for the US Fish and Wildlife Service. "To have a place that is reasonably isolated and
protected from people, this is important for the birds to develop."

The sixth bird, an older female, will remain penned at the site to act as a mentor for the other birds, who were all raised
at the Los Angeles Zoo. She will eventually return to the zoo.

In the 1980s, biologists began an aggressive program to capture the last of the free-flying condors and breed them in captivity
Up from an all-time low of 22 birds in the early 1980s, there were 208 condors in the wild and captivity as of August 1, 2002.

As the captive population grew, biologists began returning the birds to the wild in 1992, releasing them in California
and Arizona. The Mexico releases mark the international expansion of the recovery program.

The goal of the $40 million recovery effort is to establish two wild populations and one captive population of condors,
each with 150 birds, including a minimum of 15 breeding pairs apiece. Since condors range so far, biologists will consider
the Mexican colony part of the California population, with which it is expected to mix. [Source: Associated Press]

Fossil Rim Establishes Cheetah Conservancy

The Raobert B. Haas Cheetah Conservancy will open at Fossil Rim Wildlife Center in the fall of 2002. The new conser-
vancy includes seven pens, five of which will be used for public display and two for expectant females, in addition to a
modern food preparation facilityThe American Zoo and Aquarium Association's (AZA) Cheetah Species Survival Plan®
(SSP) deemed the immediate construction of the conservancy vital to the long-term success of the captive cheetah population.

Funded by a generous challenge grant from the Robert Hass Family Philanthropic Fund of $2 for every $1 raised by
Fossil Rim, the $300,000 conservancy will provide Fossil Rim the opportunity to significantly increase the North Ameri-
can captive cheetah population by instituting propagation technigues proven to be successful. Allowing the public a view
of the conservancy provides Fossil Rim the opportunity to exhibit cheetahs in spacious, natural environments in an effort
to raise awareness for the need to support conservation efforts in captivity and in the wild. [Source: AZA Communiqué]

Vancouver Aquarium Marine Science Centre Plants Salt Marsh
On April 16, 2002, staff members and volunteers of the Vancouver Aquarium Marine Science Centre planted a new salt
marsh at the mouth of the BC Hydro Salmon Stream Project in Stanley Park. Salt marshes and wetlands found at the
mouths of rivers and streams where fresh and salt water mix serve as a vital feeding and transition ground for salmon
about to make their migration to the open ocean.

Volunteers from the Aquarium's RiverWorks program set up four rough plots at the mouth of the Stanley Park stream
with layers of gravel, filter cloth, sand, and peat moss in which plants could take root. The plots were built with a barrier
of large rocks to prevent erosion. RiverWorks, an Aquarium initiative, is an estuary clean-up program supported by
community groups and volunteers. The BC Hydro Salmon Stream Project highlights the life cycle and importance of
salmon and is free to the four million people who visit Stanley Park each year. Salmon return to the stream each fall and
can be seen at the park's Alcan Salmon Pool Display. [Source: AZA Communiqué]

Information for News from Zoos is provided by the American Zoo and Aquarium Association.

Vol. 19 No. 4 2002 Endangered Species UPDATE 203



News & Events

Biogeography Society Meeting queries, spatial data sets, regionaival Commission, the Cat Special-
The International Biogeography So<ontact lists, and general informationist Group consists of the world's lead-
ciety (IBS) is holding their inaugural The data is available for use by biing scientists and wildlife managers
meeting on January 4-8, 2003, imlogists, interagency groups, andhvolved with 36 species of wild cats
Mesquite, Nevada. Biogeographerthe general public. The geographiin more than 50 countries. The Group
from around the world will deliver cal coverage is the United States.provides data on the development and
five symposia, and meeting partici- implementation of conservation pro-
pants are invited to submit tittes and\lgae on the Internet grams and projects, serving as hon-
abstracts for poster sessions. FdklgaeBase is a new on-line databaserary advisors to the IUCN. The Cat
more information, see the IBS welthat provides information on algae oSpecialist Group web site provides
site: http://www.biogeography.org. the world, including terrestrial, ma-information about the biology of wild
rine, and freshwater forms. Curcat species, cat publications, and
Nonindigenous Aquatic Species rently, the data is most complete folinks to other relevant organizations.
The U.S. Geological Survey has creseaweeds, however information isor more information: http://
ated the Nonindigenous Aquatic Speconstantly accumulated and updatediynx.uio.no/catfolk.
cies (NAS) web site (http://AlgaeBase is part of the
nas.er.usgs.gov), which was estalseaweedAfrica project funded by the
lished as a central repositdigr ac- European Union. For more informa-
curate and spatially referenced biogedion: http://www.alagebase.org.  E-mail your announcements for the Bulletin
graphic accounts afionindigenous Board to esupdate@umich.edu. Some items are
aquatic species. The NAS provide8UCN Cat Specialist Group provided by the Smithsonian Institution's Bio-
. . . . , . logical Conservation Newsletter.
scientific reports, online/realtimeAs part of the IUCN's Species Sur
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