
Special Section 

The following notes constitute a special section of this issue of Conservation 
Biology on the role of advocacy in the science of conservation biology. 

Conservation Biology, Values, 
and Advocacy 

The tension between scientific objectivity and public re- 
sponsibility (expressed as advocacy) as cornerstones of 
conservation biology has stirred endless debate among 
practitioners and observers of our discipline. Emotions 
run high on this issue, and a wide range of opinions has 
been expressed in this journal; at the annual meetings of 
the Society for Conservation Biology (SCB); and in 
countless seminars, chats around the coffee machine, 
and heated discussions over beer. Few conservation bi- 
ologists today claim that science in general or our sci- 
ence in particular is value-free, but that is about where 
the common ground ends. Or so it would appear. Per- 
haps as this healthy discussion continues to develop in 
open forums, we will fred that we agree on more than 
we thoughtmor  at least that the values underlying our 
disparate points of view can be exposed and clarified. 

Although some SCB members have told me that they 
do not think discussions on "nonscientific" topics be- 
long in the journal, this seems to be a minority opinion. 
Both David Ehrenfeld and I, as successive editors, have 
sought to encourage dialogue on philosophical, social, 
and practical issues that affect how our science operates 
and how it is perceived among professionals and the 
general public. Readers frequently tell me that the opin- 
ion pieces on these topics are among the most interest- 
ing items in the journal. Discussion of the proper behav- 
ior of conservation biologists in the arena of public 

policy intensified recently after our publication in the 
September 1994 issue of a review article, opinion piece 
(Diversity column), and editorial about livestock grazing 
on public lands. At last summer's meeting of the SCB in 
Fort Collins, a roundtable discussion on advocacy-- the 
third on this topic held at our annual meetings over the 
years--attracted a large and lively group of participants. 
During the Board of Governors' meeting it was sug- 
gested that the journal publish a forum on science and 
advocacy consisting of a core article and several re- 
sponses representing a range of viewpoints. By chance, 
a potentially suitable article arrived unsolicited a couple 
months later, was handled by our assigning editor for 
philosophy, Holmes Rolston, and ultimately was ac- 
cepted after revision. Responses to the article by Barry 
and Oelschlaeger were solicited from a diverse set of sci- 
entists and philosophers who, in these pages or else- 
where, have expressed interest or expertise in this issue. 
Several responses arrived, and we are pleased to publish 
them in this special section. You will see that, although 
viewpoints differ, most contributors believe that the 
role of values and advocacy in conservation biology is 
central to our field and deserves continued, serious dis- 
cussion. May the debate rage on! 

Reed F. Noss 
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Abstract: Practice o f  conservation biology that does not actively and continuously question the values that 
shape it is self~lefeating: Conservation biology is inescapably normative. Advocacy for  the preservation o f  
biodiverstty is par t  o f  the scientific practice o f  conservation biology. I f  the editorial policy o f  or the publica- 
tions in Conservation Biology direct the discipline toward an "objective, value-free" approach, then they do not 
educate and transform society but  rather narrow the focus to the "object o f  knowledge" (be this species, gene 
pools, landscapes, or ecosystems). To pretend that the acquisition o f  "positive knowledge" alone will avert 
mass extinctions is misguided. Conservation biologists should reflect on the constitutive values (especially 
contextual, but  also methodological and bias) underlying their research programs and policy recommenda- 
tions. Such reflection is itself an inherent element o f  scientific objectivity and takes into account the social na- 
ture o f  scientific knowledge. Without openly acknowledging such a perspective, conservation biology could be- 
come merely a subdiscipline o f  biology, intellectually and functionally sterile and incapable o f  averting an 
anthropogenic mass extinction. 

Una Ciencia para la Supervivencia: Valores y Biologia de la Conservacion 

Resumen: La practica de la biologia de la conservacion se autoderrota si no considera activa y continua- 
mente las questiones de valores que la moldean. La biologia de la conservacion es inevitablemente norma- 
tiva. Si la politica editorial de o las publicactones en Conservation Biology conducen a la disciplina hacla 
una aproximacion "`objetiva y libre de valores', entonces no educa ni transforma a la sociedad y reduce el en- 
foque sobre el "objeto de estudio" (ya sea especies, pozas genicas, paisajes o ecosistemas). Es equivocado pre- 
tender que extinciones masivas se evitaran con la adquisicion del "conocimtento positivo"por si solo. Los bi- 
ologos de la conservacion deben reflexionar acerca de los valores constitutivos (especlalmente los contextuales, 
asi como los metodologicos o sesgos) que subyacen en sus programas de investtgacion y recomendaciones. 
Tal reflexion es por  st sola un elemento inherente a la objetividad cienttfica que considera la naturaleza so- 
cial del conocimiento cienttfico. Al no reconocer tal perspectiva abiertamente, la biologia de la conservacion 
se volveria una mera subdisciplina de la biologia, intelectual y funcionalmente esteril e incapaz de evitar 
una extincion antropogenica masiva. 

Introduction 

If the state of conservation biology can be judged by the 
pages of this journal, our science is becoming an exer- 
cise in applied ecology or biology. In contrast to the of- 
ten overtly normative papers (e.g., Naess & Mysterud 
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1987) that appeared in the early volumes, the research 
presented in the contributed papers of Conserva t ion  Bi- 

ology (arguably the pulse of the day-to-day practice of 
the science) increasingly lacks evaluative judgment--  
even implicitly. This lack of appreciation for the impor- 
tance of values has carried over into other sections of 
the journal; some writers are overtly hostile to advocacy 
as a necessary part of conservation biology. Although 
normative statements and commentaries about the role 
of value judgments and advocacy in the practice of  con- 
servation biology appear in the journal, these are almost 
exclusively confined to letters, essays, and editorials. We 
believe that normative judgment and advocacy are "en- 
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dangered species," increasingly pushed to the edges of 
the Conservation Biology habitat. Their extinction will 
be harmful to the preservation of biodiversity: conserva- 
tion biology is inescapably normative. 

Positivism, the belief that genuinely scientific dis- 
course is value-free, appears to have gained the upper 
hand. If positivism undergirds conservation biology, pre- 
scriptive statements and moral arguments are nonscien- 
tific and irrelevant to conservation-oriented study 
(Walker 1992). Further, a "measurable distance" should 
be maintained between the scientific investigation of 
biodiversity and activism on its behalf (Brnssard et al. 
1994). Thus, conservation biology provides scientific 
knowledge to resolve the technical questions of policy 
formulation, and nothing more (Murphy 1990). Advo- 
cacy for the preservation of life is "outside of our profes- 
sional society" (Brussard et al. 1994:921). This trend 
moves the practice of conservation biology in the wrong 
direction. Conservation biology may succumb to the 
positivistic tendencies that dominate ecology and molec- 
ular biology (Worster 1977; Mayr 1982). The normative 
beliefs that set conservation biology apart as a new ap- 
proach to conservation are in danger of being forgotten. 

What is New about Conservation Biology? 

To some, conservation biology is a crisis discipline 
grounded in the recognition that humans are causing 
the death of life--the extinction of species and the dis- 
ruption of evolution. Soul6 (1986:11, our emphasis) sug- 
gests that this "planetary tragedy is also a personal trag- 
edy to those scientists who feel  compelled to devote 
themselves to the rescue effort." Being a conservation 
biologist is "a way of pledging our support for life" 
(Soul6 1991:255). Wilson (1984, 1992, 1994) asserts that 
conservation biology is rooted in a loving concern for 
life (biophilia), an explicit ethical (evaluative) orienta- 
tion. Soul~ concurs (1986:8): "No one has more exper- 
tise on loving nature than the professional naturalist or 
manager who has spent his or her career (or lifetime) 
studying and admiring plants and animals." Masi (1994: 
21) avows that our "science is not neutral, because we 
care about the outcome." Further, Wilson (1992) argues 
that insofar as there is hope of averting an anthropogeni- 
cally caused mass extinction, clarifying the ethical 
grounds underlying conservation biology is essential. 
"The filture of the conservation movement depends on 
such an advance in moral reasoning" (Wilson 1984:119). 

Ehrenfeld (1995:148) argues that conservation biology 
"does not claim to be value-free" and is on that basis dif- 
ferent from other conservation sciences. Conservation 
biology is in part distinguished from other conservation 
sciences by its character as a mission-oriented, crisis dis- 
cipline. What is its mission? According to Ehrenfeld 
(1995:148) (and others, such as Wilson and Soul6), "con- 

servation biology has the goal of preserving the health of 
the biosphere and is empowered by the looming crises 
of global habitat alteration and mass extinction." In this 
context the term "conservation" is normative, connoting 
a commitment by humanity to the goal of protecting 
habitat and preserving biodiversity. Rolston (1989:240) 
clarifies this point by distinguishing between various 
connotations of "conservation." In physics, the term is 
not normative, but in conservation biology humans af- 
firm "a more comprehensive, moral role in their conser- 
vation of biological values." 

In an oft-cited paper, Soul6 (1985) lays out the evalua- 
tive basis of conservation biology, pointing to ethical 
norms he believes most conservationists share. Naess 
(1986) contends that those who share such beliefs are 
obligated to affmri them publicly. Norton (1988:238) ar- 
gues that a conservation biologist is necessarily an advo- 
cate, and that conservation biology as a discipline "must 
not hide behind a false facade of value-free science." 
(Consensus on the goal of preserving life can be 
achieved without either assuming a single, underlying 
belief system or making a commitment to moral mo- 
nism. Oelschiaeger [1994] illustrates this point by com- 
paring the shared commitment of Wilson, a scientific 
materialist, and Prance, a theist, to the protection of 
biodiversity.) 

Lovejoy (1989) and Noss (1993) affirm the importance 
of scientists taking an advocacy role, arguing that they 
have the responsibility to explain what they are learning 
to the general public (Wilson 1992) and to articulate a 
program that uses knowledge for the protection of 
biodiversity (Noss 1992). More directly, Willers (1992: 
605, 607) claims that conservation biologists--if they 
are "truly interested in preserving diversity"--must "learn 
to play hardball" and stand by their ethical principles. If 
we do not provide such leadership, he claims, no one 
will: Our efforts today will be for naught, and the world 
will become biologically impoverished. Two new text- 
books (Primack 1993; Meffe & Carroll 1994) affirm the 
integral role of values in conservation biology. Primack 
(1993:507) identifies conservation biology's "active role 
in the preservation of biological diversity" as a criterion 
that distinguishes it from other bodies of knowledge. 

The point is that to deserve its title conservation biol- 
ogy must be ethically overt-- that  is, it must affirm its 
mission to be the protection of habitat and the preserva- 
tion of biodiversity. Otherwise its name is as linguisti- 
cally dishonest as the claim that "war is peace" (Orwell 
1949). Without an evaluative component  conservation 
biology is merely science applied in conservation ef- 
forts--a subdiscipline of biology, as Drew (1994) has it. 
To those who think that science is value-free, conserva- 
tion biology should be considered a subdiscipline of, for 
example, molecular biology or restoration ecology. As 
such, conservation biology could fulfill its role simply by 
providing the knowledge necessary to build habitat into 
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which genetically engineered "replacement species" could 
be introduced. The notions that habitat should have been 
protected from degradation and that species should have 
been protected from extinction simply do not figure 
into this idea of  conservation biology as applied biology. 

Evernden (1992a) helps clarify the notion that conser- 
vation biology is not value-free by examining the differ- 
ences be tween  ecology in c o n s e r v a t i o n  and ecology in 
c o n v e r s a t i o n .  In the former, society's prevailing, anthro- 
pocentr ic  value scheme, which  reduces nature to a 
standing reserve for human appropriation, prevails. So 
framed, conservation biology is simply an instrument for 
the intelligent exploitation of the earth, rooted in 
"techno-arrogance" and a "self-defeating" managerial 
phi losophy (Meffe 1992). With ecology as conversation, 
conservation biology challenges the prevailing world 
view by affirming that nature is more  than a resource, 
that it has inherent wor th  beyond exclusively human, in- 
strumental values. 

A conservation biologist who  says "I want  to conserve 
x as a narrowly human resource" is Outside the consen- 
sus of  the epistemic communi ty  constituted by Ehren- 
feld, Wilson, Soul6, Noss, and others. There is nothing in 
conservation biology per  se that militates against the 
economic  utilization of the earth by humankind. For ex- 
ample, Wilson (1992) uses conservation biology to 
guide the economic  utilization of habitat consistently 
with the preservation of biodiversity. Similarly, but more 
generally, Leopold's land ethic points toward a major 
theoretical task for conservation biology: discovering 
h o w  it is that humans might derive their livelihood from 
the land without  spoiling it for other  creatures (Meine 
1992). But an anthropocentr ic  conservation biology 
would be dedicated largely to the task of  gaining knowl- 
edge and formulating policies that would save either 
economically useful (including agricultural and pharma- 
cological uses) or aesthetically pleasing species. In 
short, it would be a conservation biology governed by 
the phi losophy formulated as the turn of the century by 
Gifford Pinchot and others: progressive resource conser- 
vation, otherwise known as resourcism. 

Values in Conservation Biology 

Every science is driven by value assumptions (Putnam 
1981, 1987, 1995; Longino 1990; Shrader-Frechette & 
McCoy 1993). Kuhn (1970) argues that science requires 
values for its very structure, procedures,  and products. 
The function of values has not been  widely acknowl- 
edged within the conservation biology community,  
however,  perhaps  partly because of the belief that the 
lay public and politicians either distrust or  ignore infor- 
mation that appears  tainted by values. (As numerous  
studies show, environmental  policy issues fundamen- 
tally turn on value questions [McCann 1986; Paehlke 

1988; Clark et al. 1994].) Conservation biologists, such 
as Soul6 and Wilson, w h o  publicly atTtrm the role of val- 
ues in their work  are more the except ion than the rule. 
At best, the role of values has been  understated; because 
of  this, many conservation biologists are held in the 
thrall of  positivism. 

The view of conservation biology as value-driven does 
not discredit its scientific legitimacy. Investigators argue 
that there cannot  be  an intelligent practice of  science 
apart f rom a self-reflective awareness of  the evaluative 
judgments upon which it rests. Shrader-Frechette and 
McCoy (1993:82, 83, 86) argue that "no science can 
avoid completely the difficulty of  methodological value 
judgements associated with interpretations of  confirma- 
tion"; that although "in principle it might be possible to 
avoid contextual values, in practice it would be almost 
impossible to do s o . . .  because science is [always] done 
in some context"; and that positive science alone "is not 
sufficient to ground environmental policy." Longino 
(1990:81) argues that values enter into science either 
through "an individual's values or through communi ty  
values." Allen and Hoekstra (1992) argue that scientific 
accounts of  biogeophysical process are a function of 
subjective decisions (observer choice), whether  these 
are consciously articulated or not. 

Arguments that emphasize the importance of values in 
science do not contravene criteria such as peer  review 
and replicability that provide objective standards and 
control individual bias. Such criteria are themselves 
methodological values, thus underscoring the idea that 
objectivity is not constrained by positivism. Positivism it- 
self, we  emphasize, is a point of view: Any science that 
hitches its wagon to positivism rests on the claim that 
scientific knowledge is value-free and thus disguises (at 
the risk of  forgetting) its normative commitments.  To a 
positivist, science provides the observer an objective ac- 
count  of  the world as an object, one that stands apart 
f rom human intention and purpose.  Thus, scientific 
knowledge is representational, a picture of the way 
things actually are, good for all people  in all places at all 
times. One problem with positivism, Longino argues 
(1990:81), is that "it is hard to understand h o w  theories 
purport ing to describe a nonobservable underlying real- 
ity, or containing descriptive terms whose  meaning is in- 
dependent  of  so-called observational terms, can be sup- 
ported." For this reason and others, the positivistic view 
of science has been laid to rest by many critics, such as 
Prigogine and Stengers (1984), Golley (1993), and 
Shrader-Frechette and McCoy (1993). 

A clear account  of  the centrality of  values and ob- 
server choice in scientific inquiry, one that acknowl- 
edges the value-laden nature of  science without  falling 
into relativism, has been offered by Putnam (1981, 1987, 
1995). Putnam's  theory of pragmatic realism rests on an 
evolutionary epistemology that rejects the notion of a 
"brain in a vat," an intelligence that is sensorially discon- 
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nected from the blooming, buzzing confusion of experi- 
ence and contemplates reality as a purely theoretical ob- 
ject. Rather, human intelligence is engaged with the 
world, the things in the world, and the relations among 
the things in the world, including the relations between 
culture and nature. The human endeavor to know the 
world is guided by our needs and interests; there is no 
other comprehensible account of either science or com- 
mon sense. With pragmatic realism there is no longer 
any need to keep what Putnam calls "double books," 
that is, one set of first-class epistemic accounts consist- 
ing of scientific knowledge grounded in objective reality 
(hard science) and another set of epistemic accounts 
grounded only in human subjectivity (soft science). All 
knowledge claims reflect human interests and choices; 
there is no comprehensible argument that scientists 
know what is out there independent of human agency 
and intentions. To paraphrase Putnam, every fact loads 
some values, and every value loads some facts. 

Acknowledging the subjectivity of scientific judgment 
and the reality of interpretation does not equate with vi- 
cious relativism--the belief that truth is a figment of the 
imagination and scientific knowledge is only the dis- 
course of power. To the positivist if truth is not ulti- 
mately grounded "out there" beyond human choice, 
then the truth is whatever any interest group with 
enough power  (political, economic, or military) to en- 
force its view claims. Acknowledging that values mean- 
ingfully figure into science, however, does not entail vi- 
cious relativism. Rather, a self-reflective account of the 
human factors and cultural circumstances that frame sci- 
ence place it on a realistic footing. So framed, we can ac- 
knowledge conservation biology as a social enterprise to 
conserve life on Earth. Soul6 (1986:3) underscores the 
point: "Conservation biology began when a critical mass 
of people agreed that they were conservation biologists. 
There is something very social and very human about 
this realization." 

An explicit value commitment to the preservation of 
biodiversity--"love the organisms for themselves, 
first..." (Wilson 1994:191)--precedes theoretical in- 
quiry and practical application. Today the arguments 
that once supported positivism are unworkable: The 
pursuit of knowledge and the values held by a particular 
epistemic community go hand in hand. Thus, a self-re- 
flective grasp of the values (especially the contextual, 
but also the methodological values) inherent in conser- 
vation biology are necessarily a part of our practice. Pos- 
itivism has been displaced by an account of science as 
social knowledge (Longino-1990). 

Science as Social Knowledge 

The Structure  o f  Scientific Revo lu t ions  (Kuhn 1970) of- 
fers a useful point of departure. Individuals choose a par- 
ticular field of scientific study for many reasons, some of 

them value-driven. Few scientists, however, openly ac- 
knowledge subjective factors; Noss (1994) in his ac- 
count of his motivations for becoming a conservation 
biologist and Wilson (1994) in his autobiography, Natu-  
ralist, are notable and important exceptions. Says Kuhn 
(1970:37), "these motives and others besides also help 
determine the particular problems that will later engage 
[a scientist] ." In a similar vein, Engel (1990:7) states that 
there is an "increasing self-awareness of many scientists, 
resource managers, and development  experts regarding 
their personal moral motivations for professional and 
public service." Sterling (1990:80) argues that "the clas- 
sical disjunction between subject and object, fact and 
value, is invalid; the knower is implicated in the known 
and there can only be 'relative objectivity.' How facts 
are investigated, selected, and interpreted depends 
upon one's  values, which are colored by how one sees 
the world." Clearly, values are implicit within science 
from the very beginning: Apart from individuals and 
their projects, there is no science. 

Neither does science, as a social practice, occur 
within a valuational vacuum. Just as the individual's 
choice of career is driven by values, so too is the para- 
digm that directs research. Einstein (1954) argued that 
science presupposes the evaluative judgment that 
knowledge is good, a claim lying outside the process of 
scientific observation itself. Even so, in Einstein's ac- 
count scientific judgment and evaluative judgment re- 
main distinct. Kuhn's claim (1970:171) goes further. He 
contends that judgment of fact and judgment of value 
are intrinsically related. "Does it really help," he asks, "to 
imagine that there is some one full, objective, true ac- 
count of nature and that the proper measure of scientific 
achievement is the extent to which it brings us closer to 
that ultimate goal?" Instead, Kuhn, and others such as 

Putnam,  Longino, and Shrader-Frechette and McCoy, ar- 
gue that knowledge should be conceptualized as embed- 
ded in the ongoing course of epistemic evolution (that 
is, evolution in the communal efforts to gain scientific 
understanding) rather than as correspondence to some 
metaphysical reality "out there," independent and sepa- 
rate from a scientific community of inquirers. Such a po- 
sition does not constrain evaluative judgments that there 
are superior and inferior knowledge claims. 

Paradigms have an explicitly normative component.  
In the case of conservation biology, the bedrock is to 
preserve biodiversity. The role of paradigms in shaping 
science is therefore one of direction--that is, to provide 
a specific agenda that research should follow. So con- 
ceived, "the perennial reluctance of scientists to discuss 
matters of ethics may imperil the very organisms and 
processes they hold most dear" (Soul6 1986:2). From an 
ethical standpoint one that acknowledges the human 
side of science, conservation biology cannot be a suc- 
cess apart from attempting to preserve or actually pre- 
serving the diversity of life (Norton 1988; Wilson 1992). 
Allen and Hoekstra (1992:281) suggest that a positivistic 
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ecology (or conservation biology) "would not only be 
impotent when  it comes to management, it would also 
be intellectually sterile." 

Society itself influences the values that ground scien- 
tific paradigms. Kuhn gives several examples, such as 
Copernicus's heliocentric assumptions, which chal- 
lenged the Christian belief that the earth was the center 
of the universe. Religious authorities viewed heliocen- 
trism as blasphemy and forced astronomers to renounce 
their work or face the consequences. More directly, Le- 
opold (1949), Botkin (1990), and Meffe (1992) offer ex- 
amples of how societal perceptions of nature pro- 
foundly and detrimentally affect ecological science and 
therefore conservation-oriented management activities. 

Clearly, societal (contextual) values can have blatantly 
negative effects on the practice of science. Yet no sci- 
ence stands outside society. Schr6dinger (1952) argues 
that cultivating the relation between science and society 
is a requirement of its healthful practice. Ignoring the 
connectedness of science and society is akin t o  the os- 
trich burying its head in the sand. For good or ill, con- 
textual values have an effect on the practice of conserva- 
tion biology. If society does not value the preservation 
of life, conservation biology cannot prevent mass extinc- 
tion. It will be little more than a rearguard action before 
a last surge of industrialism and a tidal wave of human 
beings swamp biodiversity. Alternatively, as Bowler 
(1993:553) suggests, "Science's [and thus conservation 
biology's] very adaptability to social influence, rather 
than its imagined [positivistic] objectivity, will allow it 
to be used constructively in a world that has..." affirmed 
the inherent goodness of the diversity of life. Such open- 
ness to societal influence may disturb some scientists; 
we believe, however, that a post-positivistic, serf-reflec- 
tive awareness of societal influence on science is a step 
forward. 

Conservation Biology after Positivism 

Conservation biologists readily understand that different 
communities hold different values. Thus, neoclassical 
economists and conservationists will inevitably talk be- 
yond each other because their paradigms offer funda- 
mentally different ways of seeing the world. To one, old- 
growth forest is a wasted asset. To the other, old growth 
is habitat for creatures and plants. Neither can accept 
the other 's viewpoint, so both remain stuck in their own 
paradigms. This explains why some thoughtful conser- 
vation biologists are beginning to explore the impor- 
tance of cross-disciplinary paradigms that transcend the 
inherent limitations of disciplinary thinking. 

Bormann and Kellert (1991) argue that opposition 
among economists, ecologists, and ethicists creates false 
dichotomies, such as those between jobs and environ- 
mental preservation, population policies and the right to 
life, or the economic riches of capitalism and the ecolog- 
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ical integrity of environmentalism. They believe that 
there can be no distinction between the scientific under- 
standing of  nature and the values of society (e.g., eco- 
nomic sufficiency, ecological integrity, and human dig- 
nity), as if culture and nature were separate entities. 
"For society to learn to act effectively, it must perceive 
the link between ecosystem function and human wel- 
fare . . . .  Until we mend the cleavage in our understand- 
ing of the relationships among ecology, economics, and 
ethics, our willingness to make changes to maintain the 
long-term integrity and quality of the biosphere will not 
develop" (Bormann & Kellert 1991:xiv). 

Such a paradigm shift, as envisioned by Bormann and 
Kellert as well as Ehrenfeld (1995), exemplifies the role 
of values in science. Narrowly construed, paradigm 
shifts occur only when scientific anomalies overwhelm 
normal science and usher in a period of revolutionary 
change. But many considerations influence paradigm 
change beyond the comparative judgment of the ability 
of competing paradigms to resolve anomalies. Although 
overcoming anomalies is the most effective and convinc- 
ing type of argument within paradigm debates, it is not 
the only factor involved. Kuhn (1970:110) contends that 
"since no paradigm ever solves all the problems it de- 
fmes and since no two paradigms leave all the same 
problems unsolved, paradigm debates always involve 
the question: Which problems is it more significant to 
have solved? . . . IT]hat question of values can be an- 
swered only in terms of criteria that lie outside of nor- 
mal science altogether." 

This point is crucial because it bears directly on con- 
servation biology and its future. Is conservation biology 
merely applied biology? If so, then it does not represent 
a paradigm shift. Or is conservation biology something 
else? Toulmin (1958:256) argues that any credible a c -  
count of  scientific argument, such as those some conser- 
vation biologists make about the urgency of the biodi- 
versity crisis, is necessarily historical. "To think up new 
and better methods of arguing [and thus for inquiry and 
analysis] in any field is to make a major advance, not just 
in logic, but in the substantive field itself: great .logical 
innovations are part and parcel of great scientific, moral, 
political, or legal innovations." 

By this account conservation biology is not just ap- 
plied biology but rather hinges on an explicit evaluative 
judgment: Biodiversity is good and should be preserved. 
Apart from such a value judgment, one must wonder  
why there would be any reason to invest effort in con- 
servation biology. If biological research was judged only 
through the lens of positivism, molecular biology and its 
derivative, biotechnology, would be the cutting edge of 
research. Ecosystems and species would be of no conse- 
quence. Wilson (1994) observes in his autobiography, in 
a remarkably candid chapter entitled "The Molecular 
Wars," that ecology quickly became a dirty word around 
Harvard on the ascendancy of James Watson. "He ar- 
rived with a conviction that biology must be trans- 
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formed into a science directed at molecules and cells 
and rewritten in the language of physics and chemistry" 
(Wilson 1994:219). The consequence is that systematists 
have "been largely eliminated from academic depart- 
ments" (Wilson 1994:230). 

Ecology (and conservation biology), although "pushed 
to the margin for years," has recently started to recover, 
largely "through the widespread recognition of the glo- 
bal environmental crisis" (Wilson 1994:231). Crucially, 
as Evernden (1992b) and others contend, the recogni- 
tion of environmental crisis itself represents a point of 
view. The extinction of species, for example, can be 
construed as a byproduct of progress, as human beings 
develop formerly underutilized natural resources to sus- 
tain the economic development of a constantly growing 
population. On the other hand, for those who value 
biodiversity, such progress is an abomination. In the 
former view, the role of conservation biology is to facili- 
tate the humanization of nature, ensuring that no eco- 
nomically valuable species are lost and that ecosystems 
are exploited in the most efficient manner--effectively, 
the Brtmdtland Commission philosophy (world Com- 
mission on Environment and Development 1987). In 
this role conservation biologists could define success in 
terms of grants received, awards won, dissertations com- 
pleted, and papers published. In the latter view conser- 
vation biology has an entirely different function: to inte- 
grate the human species into an ongoing evolutionary 
process in ways that not only do not diminish biodiver- 
sity but allow for the possibility of its increase. 

Kuhn (1970:156-157) argues that without the subjec- 
tive factor, paradigm shifts would be few and far be- 
tween. The perception of environmental crisis and the 
all too real possibility of an anthropogenic mass extinc- 
tion of life are cases in point. Like Dutch children with 
their fingers plugging holes in the dike, conservation bi- 
ologists have attempted to forestall what may be an inev- 
itable outcome. Typically, new paradigms, such as con- 
servation biology, present so many problems that they 
have little chance of success solely on their scientific 
merits. Uncertainty pervades our discourse. But "the 
risks of non-action may be greater than the risks of inap- 
propriate action" (Soul6 1986:6). There is a greater 
chance for accomplishing an impossible mission if the 
value commitments upon which conservation biology 
rests are made explicit in all regards. 

The policy implications are enormous. Scientific ob- 
jectivity is enhanced rather than diminished by bringing 
values to the level of self-reflective awareness. There are 
two reasons that this is the case. First, hanging scientific 
practice on "the myth of scientific value neutrality" is ir- 
ra t ional - tha t  is, it substitutes a now-failed positivism 
for descriptions of the social determinants of scientific 
behavior. Second, the examination of the contextual val- 
ues that drive conservation biology are crucial if we are 
to make any sense of the notion that conservation biol- 

ogy is normative and at the same time to defend the car- 
dinal principle of scientific objectivity. Thus, the prac- 
tice of conservation biology is strengthened rather than 
weakened by examination of the underlying values 
upon which a consensus has been reached within the 
scientific community. The alternative, endemic in all sci- 
ence that is tied to positivism, is that evaluative judgments 
remain hidden, outside the context of open discussion. 

Conclusion 

The trend towards positivism in conservation biology is 
self-defeating and should be reversed immediately: con- 
servation is a normative term. Conservation biology, 
post-positivism, might be reconceptualized as an explic- 
itly value-driven scientific enterprise whose aim is not 
causal control of nature to the end of dominating the 
planet but a Thoreauvian sympathy with biogeophysical 
process to the end of preserving biodiversity and ongo- 
ing evolution. The term conservation biology implies 
that we have an ethical obligation to provide decision 
makers with explanatory knowledge and prescriptive 
recommendations. The aim of conservation biology 
(post-positivism) in environmental policy making "is not 
prediction with precision, scope, and accuracy, a pur- 
pose which presumes a deterministic world with little 
or no latitude for choice" (Brunner & Ascher 1992:311). 
Its agenda is much larger and more complex, going to 
the core of the meaning of life. The purpose of conserva- 
tion biology "is freedom through insight. Insight brings 
unconscious and unperceived factors in the self and the 
environment into the focus of conscious awareness, so 
that people are free to take them into account in making 
choices" (Brunner & Ascher 1992:311). The notion of 
conservation biology as merely applied biology actually 
circumscribes human freedom to envision and act on 
the possibility that an anthropogenic mass extinction of 
life can be forestalled consistent with the need to 
achieve economic sufficiency and social justice. 

Conservation biologists should become more self- 
reflective in their day-to-day research. An exploration 
and understanding of the social values inherent to any 
field of study is essential for providing a picture of the 
full context in which this knowledge will be used. This 
will require extensive cross-disciplinary work- - in  es- 
sence, practical work toward a truly holistic paradigm-- 
in order to hilly realize the goals our science is attempt- 
ing to attain. Failure to do so will render conservation bi- 
ology intellectually and functionally sterile. 

Without providing prescription along with the knowl- 
edge gained by our studies, we will have no basis for 
complaints that our knowledge is ignored in the policy 
arena. If we truly are concerned with the preservation of 
biodiversity, we should remember that "the best conser- 
vationist [can be] a biologist" (Hales 1987:80). As long as 

Conservation Biology 
Volume 10, No. 3, June 1996 



Barry & Oelschlaeger Values and Conservation Biology 911  

w e  e x p l a i n  t h e  r e a s o n i n g  b e h i n d  o u r  prescriptions, w e  d o  

n o t  compromise o u r  s c i e n t i f i c  c r e d i b i l i t y  ( L o v e j o y  1 9 8 9 ) .  
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Throwing out the Bathwater of Positivism, 
Keeping the Baby of Objectivity: 
Relativism and Advocacy in 
Conservation Biology 

Barry and Oelschlaeger do an excellent job of explaining 
why conservation biology cannot be positivistic-- 
devoid of value judgments--and free from social influ- 
ences. Because all scientists work in a theoretical con- 
text and use particular methods and techniques, it is 
impossible for science to avoid contextual and method- 
ological value judgments (Shrader-Frechette & McCoy 
1993). But not all value judgments and social influences 
are good ones. And just because we cannot avoid meth- 
odological value judgments in science does not mean 
that all ethical judgments in science are acceptable. Al- 
though scientists are well aware of the empirical grounds, 
such as predictive power  or heuristic fertility, for ac- 
cepting one scientific hypothesis over another, they 
tend to be less clear about the rational reasons, such as 
consistency or coherence, for accepting one value over 
another. Without methods for assessing alternative value 
judgments, science runs the risk of throwing out the 
baby of objectivity with the bathwater of positivism. 

Public Assessment of Ethical Value Judgments 

When are ethical value judgments acceptable in science? 
As the National Academy of Sciences (National Research 
Council 1994: 34) recognizes, making science relevant 
to policy requires that it follow ethical and policy goals, 
such as preserving biodiversity or protecting public 
safety. To the degree that science is not relevant to pol- 
icy, there is no justification for introducing avoidable 
ethical judgments into science, because only policy- 
related sciences have consequences that affect the com- 
mon welfare and thus require ethical judgments. 

Some physicists claim that because they are experts 
about nuclear fission and because the public is often sci- 
entifically ignorant, they alone have the right to make 
ethical judgments on the acceptability of nuclear reac- 
tors. On the contrary, in matters of the common good, if 
the public ox is getting gored, then the public has a right to 
decide how safe is safe enough, how safe is fair enough, 
how safe is voluntary enough, and how safe is equitable 
enough. The same is true in conservation biology. 

The remedy for faulty public judgments is not expert 
control - -which often includes "hired guns" hiding prej- 

udiced value judgments behind the cloak of expertise--  
but better conservation education. The rationale for bet- 
ter conservation education is ultimately Jeffersonian: "I 
know of no safe depositor of the ultimate powers of the 
society but the people themselves; and if we think them 
not enlightened enough to exercise their control with a 
wholesome discretion, the remedy is not to take it from 
them, but to inform their discretion." 

Democratic Debate over Default Options 

Even when value judgments in conservation biology are 
methodological and not ethical, the public may have the 
right to control whatever affects its welfare. Democratic 
debate over methodological value judgments is espe- 
cially important in choosing default options, "which are 
essentially policy judgments of how to accommodate 
[scientific and mathematical] uncertainties" (National 
Research Council 1994:5). Default options are among 
the most important methodological value judgments in 
science because scientific conclusions are so sensitive to 
them. Whoever determines the default options deter- 
mines the scope of the debate. Whoever frames the 
questions controls the answers. The U.S. court system 
provides a classic example of a default option: When 
people come to trial, juries are uncertain whether  defen- 
dants are guilty or innocent. The default option is to as- 
sume that defendants are innocent until proven guilty, 
to put the burden of proof on the prosecution. 

Although they are norms in science and law, several 
default options (maximizing average expected utility 
and minimizing false positives) arguably ought not be 
used in conservation biology. In a situation of scientific 
uncertainty, where the precise mathematical value for 
something is unknown, standard Bayesian statistical pro- 
.cedure dictates the default option of maximizing aver- 
age expected utility (where expected utility is defined as 
the subjective probability of some event times its util- 
ity). Thus, if the subjective probability of massive spe- 
cies losses caused by development of a habitat is very 
small and the economic benefit is very great, the average 

expec ted  utility will still be high. Using average ex- 
pected utility judgments typically encourages pollution 
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and development because it relies on averages, subjec- 
tive probabilities, and ignores worst cases. Its propo- 
nents argue that it presents a moderate, realistic value in 
a situation where the real value is unknown. 

In cases of uncertainty involving serious environmen- 
tal threats, however, the more defensible default option 
appears to be maximin, avoiding the worst possible out- 
come. Maximin proponents  argue that the subjective 
probabilities used in calculations of average expected 
utility are both uncertain (National Research Council 
1994:263) and dwarfed by potentially catastrophic con- 
sequences such as loss of  biodiversity, global warming, 
or toxic leaks. They also point out the asymmetry of 
zero-infinity risk problems: a small probability of envi- 
ronmental catastrophe does not outweigh its serious 
consequences (Shrader-Frechette & McCoy 1993). 

Another standard default judgment is also question- 
able in conservation biology. In cases of uncertainty in 
which both types of error cannot be avoided, standard 
statistical and scientific practice dictates minimizing 
type-I statistical error (false positives) rather than type-II 
error (false negatives). Most scientists argue for minimiz- 
ing false positives on grounds that this is a conservative 
approach that avoids positing an effect (such as species 
losses) where there may be none and that places the 
burden of proof  on those attempting to confirm some 
harm. This default option seems a poor  choice, how- 
ever, because it gives less protection to public health 
and environmental welfare than to private developers or 
polluters. Also, it places the burden of proof  on risk vic- 
tims rather than risk imposers (Shrader-Frechette 1994). 

Arguments for Advocacy 

At least three kinds of arguments suggest that, just as 
there ought to be debate over default options in science, 
so also scientists ought to be advocates for particular 
value judgments and positions. First, advocacy often 
serves the interests of scientific objectivity. Because not 
all ethical and methodological value judgments in sci- 
ence are equally defensible, objectivity requires scien- 
tists to act as advocates and to represent indefensible po- 
sitions as indefensible and less defensible positions as 
less defensible. As Aristotle recognized, equal or objec- 
tive treatment does not mean treating everyone and every 
position the same, but treating equals the same. If scientists 
fail to be advocates and if they treat positions of different 
merit the same, they practice bias. Also, if scientists avoid 
advocacy, others may make careless value judgments in 
their work because they know they or their positions are 
unlikely to be criticized, unlikely to be tested in the market- 
place of ideas. John Stuart Mill realized that debate among 
advocates for alternative positions is often the best way to 
arrive at the truth (Shrader-Frechette 1994). 

Second, scientific advocacy is also necessary for the 

common good. If scientists never act as advocates, they 
can inadvertently serve the status quo, especially ethical 
and environmental errors in the status quo. For exam- 
ple, the U.S. Office of Technology Assessment claims 
that up to 90% of all cancers are environmentally in- 
duced and theoretically preventable, and we know that 
one in three of us will die of cancer. Had more scientists 
advocated reduction of suspected environmental carcin- 
ogens and followed the two default options just pro- 
posed, these cancer rates might be lower. Likewise, if 
more scientists had been advocates of biodiversity, spe- 
cies losses might not be what they are today. Because 
economic and political power  creates a playing field bi- 
ased against human and environmental interests, si- 
lencemfailure to advocate needed change--serves what- 
ever is wrong in the status quo. As Abraham Lincoln p u t  
it, silence makes men cowards. If they are cowards, then 
advocacy may become the prerogative of those who do 
not serve the public interest, just as a volunteer army has 
often become the prerogative of ne'er-do-wells and just 
as politics has often become the prerogative of the cor- 
rupt (Shrader-Frechette 1994). 

Advocacy likewise can serve the common good by 
promoting democracy. Because democratic institutions 
are fed by education and by the free flow of information 
and criticism, both government and science require ad- 
vocacy and a variety of independent perspectives. Say- 
ing Einstein should have remained silent and neutral, the 
1937 Prussian Academy of Sciences condemned him for 
criticizing Nazi violations of civil liberties. Once an Ein- 
stein is condemned for advocacy in the public interest, 
however, then the narrowing of the ivory tower can 
strangle democracy as well. 

Third, the special abilities of scientists also create spe- 
cial duties of advocacy. Often, only scientists have the 
requisite information to make an informed decision 
about the rights and wrongs of a particular situation or 
the ability to make a difference. When they do not use 
advocacy to make a difference, scientists become com- 
plicit in environmental harm. Scientists likewise are re- 
sponsible for correcting environmental harm, through 
advocacy, to the degree that their luxuries or consumer 
goods have been made possible only through environ- 
mental degradation or using a disproportionate share of 
environmental resources. As professionals, scientists 
also may have special duties of public advocacy by vir- 
tue of the special benefits that they, as professionals, re- 
ceive from society and from the environmental com- 
mons. Special benefits create special duties (Shrader- 
Frechette 1994). 

Answer ing  Objections 

A major objection to scientific advocacy is that, if scien- 
tists become advocates, then this may encourage more 
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rhe tor ic  and  pol i t ics  ins tead  o f  ra t ional  analysis o f  po l i cy  
op t ions .  As a resul t  p e o p l e  may  b e c o m e  less objec t ive ,  
soc ie ty  m a y  b e c o m e  weaker ,  and  c i t izens  may  lose par t  
o f  the i r  democ ra t i c  au tonomy.  Also, if advoca tes  are 
wrong ,  ob jec to r s  fear  tha t  scient is ts  and  sc ience  may  
lose credibi l i ty .  

Such ob jec t ions  to  advocacy  a m o u n t  to c o n d e m n i n g  
the  ha rm resul t ing  f rom advoca tes  w h o  err. If k n o w i n g  
that  w e  w e r e  co r rec t  w e r e  a necessa ry  cond i t ion  for  act- 
ing, howeve r ,  t hen  w e  cou ld  neve r  act. Rather,  w e  have 
a du ty  to  ac t  w h e n  w e  have  reason  to  be l ieve  that  an ac- 
t ion p reven t s  a g rea te r  ha rm than  its al ternatives.  Simi- 
larly, w e  have a du ty  to be  advoca tes  w h e n  w e  have rea- 
son  to  be l ieve  that  do ing  so p reven t s  m o r e  ha rm than  all 
a l ternat ives  to advocacy.  Besides, if be ing  cer ta in  o f  a 
pos i t i on  w e r e  a necessa ry  cond i t i on  for  advocacy,  t hen  
b y  the  t ime  advoca tes  w e r e  cer tain,  m a n y  evils w o u l d  be  
so advanced  that  it  w o u l d  be  imposs ib le  to  s top  them.  
The  obv ious  r e sponse  to  p r o b l e m s  w i th  advocacy  is no t  
to  avoid  advocacy,  bu t  for  advoca tes  to make  the i r  value  
judgmen t s  and  pos i t ions  expl ic i t ,  to  sub jec t  t h e m  to 
democ ra t i c  deba te ,  to  admi t  the i r  uncer ta in t ies ,  and  to  
d iscuss  defaul t  op t ions  for  dea l ing  w i th  uncer ta in ty .  Ad- 
voca tes  also n e e d  to assess the  c o n s e q u e n c e s  of  the i r  
s tances  so as to  min imize  poss ib le  ha rm and  maximize  
benefits. Science requires defensibility, not  infallibility, and 
advoca tes  do  no t  n e e d  s tandards  h ighe r  than  scientists .  

Others  may  ob jec t  that  if advocacy  is defens ib le  and 
w e  ali k n o w  th ings  in a value- laden way,  t hen  Nor ton  
(1995) is r ight  that  the re  is no  on to log ica l  d i s t inc t ion  be- 
t w e e n  k n o w i n g  subjec t  and  ob jec t  known ,  and that  
t he re  is no  real i ty  "out  there"  against  w h i c h  w e  can  test  

ou r  value  and  advocacy  judgments .  But if Nor ton  is r ight  
and  the re  is no  real i ty  i n d e p e n d e n t  o f  the  mind,  the re  
w o u l d  be  no  w a y  to tes t  ou r  scient i f ic  h y p o t h e s e s  and  
no  r eason  that  be t t e r  theor ies  shou ld  y ie ld  more-accu-  
rate  pred ic t ions .  There  w o u l d  be  no  reason  for  coher-  
ence  b e t w e e n  ou r  scient i f ic  theor ie s  and  the  resul ts  of  
our  ins t ruments  ( f rom e l ec t ron  m i c r o s c o p e s  to c loud  
chambers ) ,  and  this c o h e r e n c e  w o u l d  b e  an acc ident .  

A l though  sc ience  is a lways  imper fec t  and  incomple te ,  
scientif ic  p rogress  shows  tha t  w e  are  able  to ge t  c loser  
to  reality. Al though  advocacy  is a lways impe r f ec t  and  in- 
comple t e ,  successful  a d v o c a c y  s h o w s  w e  are  able  to  ge t  
c loser  to  e th ica l  behavior .  Scientis ts  n e e d  no t  have  per-  
fect  know le dge ,  only  the  abil i ty to i m p r o v e  that  knowl-  
edge.  Likewise  advoca tes  n e e d  no t  have pe r fec t  scien- 
tific behavior ,  only  the  abi l i ty  to improve  tha t  behavior .  
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Making the Role of Values in 
Conservation Explicit: 
Values and Conservation Biology 

Although  I do  n o t  share  Barry and  Oe lsch lager ' s  pessi-  
mi sm abou t  the  dec l in ing  fate o f  values  in ar t ic les  pub-  
l i shed in Conservat ion  Biology, I do  f ind m u c h  to agree  
w i t h  in the i r  ar t ic le  "Values in Conserva t ion  Biology." in  
par t icular ,  I l ike very  m u c h  that  t hey  a n s w e r  "Yesl" to  
the  ques t ion  o f  w h e t h e r  values  in f luence  conse rva t ion  
sc i ence  and "Yes!" to the  ques t ion  o f  w h e t h e r  it  is possi-  
b le  to judge  conse rva t ion  sc i ence  as g o o d  o r  bad  sci- 
ence.  For  me,  answer ing  "yes" to  b o t h  o f  these  clues- 

t ions sets  conse rva t ion  sc ience  square ly  in the  m o d e m  
f r a m e w o r k  o f  t he  p h i l o s o p h y  o f  sc ience .  Pe rhaps  m o r e  
impor tan t ,  answer ing  "yes" to  b o t h  ques t ions  sets  the  
stage for  making  the  role  o f  values  in b o t h  conse rva t ion  
sc ience  and  conse rva t ion  advocacy  m o r e  exp l i c i t  and  a 
legi t imate  sub jec t  for  discussion,  w h i c h  I be l ieve  can  
on ly  e n h a n c e  the  qual i ty  o f  conse rva t ion  sc i ence  and  
the  ef fec t iveness  o f  conse rva t ion  advocacy.  

Saying "yes" to  t he  ques t ion  "Is conse rva t ion  sc ience  
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inevitably influenced by the values of its practitioners?" 
does not require that one subscribe to the straw position 
that if all science is influenced by values, there can be no 
standard for evaluating the quality of scientific informa- 
tion and any answer is equally valid. It is the express ac- 
knowledgment of  the values that inform conservation 
science that provides the context in which the validity 
of its conclusions can be assessed. As evidence of the 
quality of conservation science, we should ask not for 
some (unattainable) absolute measure of validity, but 
rather for a thoughtful evaluation of the work in the con- 
text of the social-scientific community in which it was 
carried out. It shouldn't  be too surprising, or too dis- 
tressing, that the standards of appropriate procedure 
and relevant evidence used to evaluate conservation sci- 
ence based on molecular genetics differ from those used 
to evaluate conservation science based on animal behav- 
ior. We are familiar with the differences in types of evi- 
dence regarded as relevant in different branches of sci- 
ence. In keeping with modern concepts in the 
philosophy of science (Schrader-Frechette & McCoy 
1993), we should extend that recognition to the less ob- 
vious normative values that underlie judgments made in 
the course of  conducting scientific research and inter- 
preting its results (e.g., why choose Neotropical mi- 
grants as the dependent variable of  interest in forest 
fragmentation studies instead of other taxa?). 

By being explicitly self-reflective about the underlying 
values that guide their choice of research subject, 
method of study, and interpretation of results, conserva- 
tion scientists can illumitlate rather than obscure the 
connection between values and science. They them- 
selves, as well as others reviewing their work, can then 
understand and evaluate what 's  been done in its proper  
context. I think that the result of making the connection 
between values and conservation science more explicit 
is likely to be a recognition that, although some conser- 
vation science is being done "wrong" and produces bad 
results that will be untrustworthy as a basis for conserva- 
tion advocacy, there are many different kinds of  conser- 
vation science that are being done "right" and yield re- 
sults that, viewed in the context of values, do provide a 
trustworthy basis for advocacy. 

Barry and Oelschiager (1996) are wise to acknow- 
ledge the diversity of beliefs among conservation scien- 
tists and to assert that a common goal of  preserving life 
can be pursued by scientists with otherwise disparate 
value systems. The same recognition is needed even 
more once conservation moves beyond the community 
of scientists and into the realm of advocacy. Conserva- 
tion scientists and advocates can and must work with 
lots of people with widely differing views in order to get 
the job of conserving biodiversity accomplished (Maguire 
1994). Explicitly acknowledging the diversity of values 
that inform others' views is essential to working together 
constructively. Conservation scientists and advocates 

who assume that fight actions will follow automatically 
from an assertion of a research result (e.g., populations 
of some Neotropical migrants appear to be declining; 
large carnivore populations need a lot of roadless coun- 
try) are going to be disappointed. To be effective they 
must learn to recognize where the values of essential 
collaborators in conservation action differ from their 
own and how to craft plans that meet the most impor- 
tant needs of all constituencies (the subject of interest- 
based negotiation). 

One of the reasons I am enthusiastic about decision 
analysis (Maguire 1991; Maguire & Boiney 1994) as a 
guiding framework for both conservation science and 
conservation advocacy (and the linkage between the 
two) is that it encore-ages scientists and advocates to be 
self-reflective and explicit about the values they are pur- 
suing and how those values influence their work. The 
explicit expression of values in a decision analysis 
makes the context of research and advocacy decisions 
accessible to the scientists or advocates themselves, 
and- -more  important-- to  others with whom they must 
work in order to be effective. This explicit reflection on 
values makes it easier for those who must evaluate the 
quality of  conservation science to understand the con- 
text in which the work was conducted. For conserva- 
tion practitioners, understanding the values that under- 
lie the work sets a framework for presenting its 
implications to others with like, or differing, values. 

I look forward to hearing conservation scientists and 
advocates talk more explicitly about the values that in- 
form their work partly in order to stimulate more appro- 
priate evaluation of what is good and bad about conser- 
vation science, partly in order to promote more-effective 
collaborations in conservation advocacy, and partly in 
order to prompt  thoughtful reflection on values by those 
within the conservation community and beyond. Chang- 
ing public values in favor of preservation of biological di- 
versity is a task full of perils, but people sometimes do 
change what they value when they learn more about bi- 
ological diversity, about the connection between biolog- 
ical diversity and other values they already care about, 
and about how their actions may affect biological diver- 
sity. People also change what they value when they are 
inspired by the convictions of others. So if it becomes 
more commonplace for conservation scientists, as well 
as advocates, to speak and write explicitly, articulately, 
and passionately about the values that motivate their 
work, perhaps those values will spread like...wildiands? 
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Conservation Values, Conservation 
Science: A Healthy Tension 

In the i r  pape r ,  A sc ience  for  survival: Values and conser-  
va t ion  biology,  Barry and  Oe l sch laege r  ask us  to  con- 
s ider  an essential  quest ion:  Can conse rva t ion  b io logy  be  
t rue  to i tself  and  effect ive in its goal  o f  conse rv ing  biodi-  
vers i ty  if it  does  no t  "act ively and con t inuous ly  engage . . .  
value ques t ions"  and  e m b r a c e  advocacy  as par t  o f  its 
prac t ice?  The i r  a n s w e r  is a defini t ive "no": Conserva t ion  
b io logy  w i t h o u t  these  charac ter i s t ics  b e c o m e s  "intellec- 
tual ly and  funct ional ly  sterile." 

Al though  w e  agree  w i t h  the i r  an swer  and  be l ieve  tha t  
mos t  conse rva t ion  biologis ts  w o u l d  also agree,  w e  f ind 
the  ques t ion  s o m e w h a t  confining,  even  t h o u g h  it sug- 
gests  t h e m e s  tha t  requi re  ou r  b roades t  response .  W e  
p r o p o s e  an a l ternat ive set  of  quest ions:  H o w  should  w e  
as ci t izen-scient is ts  pa r t i c ipa te  in the  arena o f  pub l i c  pol- 
icy, as individuals  and  as a profess iona l  scient i f ic  soci- 
ety? H o w  do w e  bes t  m e e t  the  s imul taneous  d e m a n d s  of  
sc ience  and  ci t izenship? H o w  can scient is ts  p r o m o t e  the  
t imely  and  r e spons ib le  use  of  scientif ic  in format ion  and 
c o n c e p t s  in the  pol icy-making process?  These  ques t ions  
may  a l low us more  l e eway  in exp lo r ing  the  fundamenta l  
ques t ion  that  Barry and Oe l sch laege r  ably  raise. 

W e  c o n c u r  wi th  mos t  of  the  po in t s  t hey  advance:  that  
sc ience  is no t  and  canno t  b e  value-free bu t  is d r iven  b y  
value as sumpt ions  o f  w h i c h  prac t i t ioners  may  be  un- 
aware;  that  conse rva t ion  b io logy  b y  def in i t ion  entai ls  
values  that  guide  it in conse rv ing  biodiversi ty;  that  "ad- 
mit t ing" the  role of  values  does  no t  d i scred i t  conserva-  
t ion  biology,  con t r avene  s tandard  scientif ic cri teria,  o r  
o p e n  the  d o o r  to  a "vicious relat ivism" that  den ies  the  
rel iabi l i ty  of  scient i f ic  knowledge ;  that  scient is ts  n e e d  to 
be  aler t  to and  th ink  abou t  h o w  values  affect the  w a y  
t hey  invest igate ,  select ,  and  in t e rp re t  facts; that  w e  can- 
no t  ignore  the  " connec t ednes s  of  sc ience  to  society";  
that  conse rva t ion  biologis ts  have  an ob l iga t ion  to  be  ad- 
voca tes  for  biodivers i ty .  

W e  disagree,  however ,  on  a n u m b e r  o f  subs id iary  
points .  Barry and Oe l sch laege r  state tha t  " the func t ion  
o f  values has  no t  b e e n  w ide ly  a c k n o w l e d g e d  wi th in  the  

conse rva t ion  b io logy  communi ty . "  This seems  to us  an 
ex t r ao rd ina ry  s ta tement .  Qui te  to  the  contrary ,  exp l ic i t  
a c k n o w l e d g m e n t  of  conse rva t ion ' s  value c o m p o n e n t  
was  one  reason  tha t  conse rva t ion  b io logy  coa lesced ,  and  
it r emains  a s tar t ing p o i n t  for  c o n t i n u e d  and  hea l thy  dia- 
logue  wi th in  the  soc ie ty  and  its journal .  The  discussion,  
as w e  have  o b s e r v e d  it, has  r evo lved  no t  a round  the  
ques t ion  of  w h e t h e r  sc ience  entai ls  values,  bu t  r a the r  
w h a t  the  effect ive and  a p p r o p r i a t e  ba lance  o f  sc iences  
and  advocacy  should  be.  Moreover ,  if t he re  has ever  
b e e n  a lack of  "self-reflective awareness"  o f  the  role o f  
values  in def in ing conse rva t ion  biology,  the  r ecen t ly  
pub l i shed  t e x t b o o k s  in the  f ield cer ta in ly  address  the  is- 
sue t ho rough ly  and  offer  y o u n g e r  conse rva t ion  biolo- 
gists the  o p p o r t u n i t y  to th ink  t h rough  its complex i t i e s  
m o r e  clearly. 

W e  do  no t  agree  that  normat ive  j u d g m e n t  and advo- 
cacy  are  g rowing  scarce  in Conserva t ion  Biology,  bu t  
ne i the r  are  t hey  g row ing  m o r e  profuse .  A r ev i ew  of  its 
first e ight  vo lumes  (1987-1994)  indica tes  that  the  
a m o u n t  of  po l i cy  d iscuss ion  ne i the r  inc reased  no r  de- 
c reased  dur ing  this p e r i o d  (Meffe & Viede rman  1995). 
This indica tes  that  the  journal  has r e m a i n e d  o p e n  to  
such  discussion,  bu t  t he re  has no t  b e e n  m u c h  move-  
m e n t  b y  scient is ts  to  or ien t  the i r  r e sea rch  and wr i t ing  to  
them. To that ex tent  w e  agree wi th  Barry and Oelschlaeger  
and  join w i th  t h e m  in cal l ing for  s t ronger  r eo r i en ta t ion  
of  our  col lec t ive  efforts t o w a r d  pol icy-re levant  research .  

W e  do  no t  agree  that  the  par t  o f  a conse rva t ion  biolo- 
gis t ' s  act ivi t ies that  aims to  p r o m o t e  susta inabi l i ty  neces-  
sarily turns  one  into  a raging a n t h r o p o c e n t r i c  resourcis t ,  
o r  a devo tee  of  the  "Brundt land Commiss ion  phi loso-  
phy."  As long  as c o n c e p t s  of  susta inabi l i ty  are under-  
s tood  wi th in  the  b r o a d e r  c o n t e x t  of  b iodivers i ty  p ro tec -  
t ion,  ma in tenance ,  and  res tora t ion,  w e  be l ieve  w e  are in 
a secure  pos i t ion .  And  w e  have ye t  to m e e t  the  conser-  
va t ion  b io logis t  w h o  sees the  aim of  conse rva t ion  biol- 
ogy as the  "casual con t ro l  o f  na ture  to  the  end  o f  domi-  
nat ing the  planet ."  If t he re  are any w i t h  such  a view,  
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they will likely find themselves pursuing their goals 
more effectively through other organizations (e.g., the 
U.S. Congress). 

The more basic point that Barry and Oelschlaeger ad- 
v a n c e - t h a t  conservation biology is falling into the grips 
of positivism and its illusory devotion to pure objectiv- 
i t y - w e  find somewhat illusory itself. Positivism, to the 
extent that conservation biologists are "held in its 
thrall," could be a problem, but we do not think this is 
the case. 

There is a tension inherent in the field of conservation 
biology and in the term itself. "Conservation" is a collec- 
tive term used to embrace our diverse efforts to make 
the people-nature relationship an enduring one. As such, 
it entails--indeed, requires--a commitment to biodiver- 
sity, full consideration of human values in defining that 
relationship, and participation in the forum of public 
policy. But it also requires a firm scientific understand- 
ing of the natural world and the impact of people within 
it. "Biology" we recognize as a science, as the disci- 
plined and systematic study of life. As such, it requires 
adherence to accepted methods and rigorous standards 
for gathering and interpreting information. 

Successful conservation biology, then, is defined by a 
necessary mixture of verifiable, reliable scientific knowl- 
edge, cultural values, and civic responsibility. As conser- 
vation biologists, we emphasize mainly the first of these, 
but not to the exclusion of the others. Moreover, we be- 
lieve that the biodiversity crisis calls for greater overlap 
among these spheres. Conservation biology's strength is 
in the mixture, but only as long as the tension remains 
healthy and vitalizing, rather than divisive and weaken- 
ing. Conservation biology's most effective foremothers 
and forefathers--John Wesley Powell, George Perkins 
Marsh, John Muir, Theodore Roosevelt, Aldo Leopold, 
Rachel Carson, to name just a few in the American expe- 
r i e n c e - w e r e  those who recognized the tension, main- 
tained their scientific attitude, and responded effectively 
to the issues of their day. 

The day has passed (if it ever existed) when conserva- 
tion scientists could pursue their research interests with 
limited attention to conditions (socioeconomic and envi- 
ronmental) in the landscape beyond the laboratory, li- 
brary, field plot, and study area. It they do undertake 
such research, they are doing it as zoologists, botanists, 
ecologists, anthropologists--not as conservation biolo- 
gists. Although the pursuit and application of scientific 
understanding is made more complex by these other de- 
mands, the basic functions of science remain the same. 
The work of scientists--the process of discovery, the 
choice of research topics, the sifting and winnowing of 
information and evidence, the dispassionate interpreta- 
tion and extrapolation of data--still provide the founda- 
tion upon which sound conservation policy rests. But 
the cultural milieu of the times strongly influences how 

scientists choose their studies, and this is where values 
play such an important role. 

We therefore reject the notion that one can be either 
an effective conservation advocate or a credible and re- 
spectable conservation scientist, but not both. To be a 
proficient conservation biologist one must indeed be 
both. We should beware, however, of an overly strin- 
gent equation of  values and advocacy. There are many 
ways to express and act upon values, and the most effec- 
tive are not necessarily the most visible or audible. Val- 
ues express themselves differently among different peo- 
ple, and our chosen modes of expression necessarily 
change from time to time and according to circum- 
stances. To use Barry and Oelschlaeger's term, we may 
well (and in our own view need to) "play hardball" more 
vigorously, but it is not the only game in town. A rea- 
soned discussion and handshake can be a powerful form 
of advocacy and no less a demand upon our energies. 
Where one can best devote one's  energies, what points  
one chooses to advocate, and when one should shift 
strategies are matters of  personal conscience, insight, 
and choice. That is the human drama, dilemma, and 
challenge of conservation. 

Barry and Oelschlaeger come close to this point when  
they note that foundational maxims (in the case of con- 
servation biology, "to preserve biodiversity") "[do] not 
always point to ready answers," neither in terms of pre- 
scriptions, nor in terms of strategies to formulate and im- 
plement them. Two equally astute conservation biolo- 
gists may come away from the same problem and the 
same scientific assessment with different prescriptions 
and different modes of advocacy. We can take a lesson 
from our own science here: In preserving the diversity 
of approaches, we preserve our options. 

As citizen-scientists we must fulfill our responsibilities 
to scientific integrity, the public interest, and that broader 
constituency of future gene.rations, other lifeforms, and 
the communities of life in which we participate. Balanc- 
ing those responsibilities is no easy task, and much more 
difficult than the unadorned "search for knowledge" 
that we were taught to believe science is. In the end, 
our acceptance of these varied responsibilities is what  
makes us conservation biologists. 
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The Importance of Science 
in Conservation Biology 

Barry and Oelschlaeger imply that science is an inappro- 
priate foundation for the field of conservation biology. 
Instead, they assert that conservation biology should be 
defined by its "sympathy with biogeophysical process to 
the end of preserving of biodiversity and ongoing evolu- 
tion." The fact that essays such as this are published in 
Conservation Biology indicates that some conservation 
biology remains to be defined. We provide an opinion 
on the balance between values, science, and advocacy 
because they are important in structuring a unique and 
important niche for the Society for Conservation Biology 
and its journal, Conservation Biology. 

Essayists like Barry and Oelschlaeger opine strongly 
that conservation biology is value driven and that, when  
science is invoked, bad things will occur--intellectual 
sterility and importance to serve management. It is cer- 
tainly a myth that scientists are generally dispassionate 
practitioners of a valueless enterprise. The vast majority 
of those who call themselves conservation biologists 
were attracted to their field out of a love for nature and 
its components.  Science requires honest and objectivity, 
not the absence of feelings or passion. Indeed, one of 
the most famous ecological scientists of this century said 
as much in evaluating the mythical conflict between sci- 
ence and love of nature. "Doing science is not such a... 
dehumanizing influence as is often made out. The only 
rules of scientific method are honest observations and 
accurate logic. No one should fee that honesty and 
accuracy...have any power  to take away nature's 
beauty" (MacArthur 1972: 1). 

There is much confusion among both scientists and 
activists about the roles of science and advocacy in con- 
servation. Our model describing the elements of this 
confusion includes three dimensions: conservation, 
knowledge, and advocacy (Fig. 1). The conservation di- 
mension ranges from preservation to environmental 
abuse, and any of these actions can involve the full range 
of the remaining two dimensions of the model. Knowl- 
edge about biological resources can come from a contin- 
uum that includes science, dogma, or some combination 
of methods comprising the knowledge dimension. The 
advocacy dimension deals with the extent to which con- 
servationists or abusers use knowledge to promote ac- 
tion on environmental issues. This advocacy dimension 
is a continuum ranging from apathy at one extreme to 
zealotry at the other. Of course, many conservationists 
are proudly zealous about being environmental advo- 
cates, and they see science as an excuse by some to be 
apathetic. Actually, science requires an open-minded ap- 

proach that can accept new models of what is known, 
supported by new data and analyses. Thus, it is difficult 
for a scientist zealously to advocate singular solutions to 
environmental problems except under the simplest of 
circumstances. It also follows that it would be difficult 
unswervingly to advocate a particular solution to a com- 
plex environmental problem without depending upon a 
certain amount of dogma as a source of knowledge. 
Thus, in the extreme, the knowledge and advocacy di- 
mensions interact such that objective scientists cannot 
ordinarily be zealous activists, and zealous activists can- 
not be constrained by objective science as a sole source 
of knowledge. This does not mean that scientists cannot 
or should not become advocates; it only means that ad- 
vocates need to be aware of the extent to which the po- 
sitions they advocate are supported by science and 
dogma. This is important in deciding upon the future di- 
rections of the Society of Conservation Biology (SCB) 
and the journal Conservation Biology. 

Barry and Oelschlaeger are not unlike others who 
have prescribed a particular direction for the SCB and 
for its journal. Their prescription would minimize sci- 
ence as an important cornerstone of the SCB and could 
mean employing methods from the knowledge dimen- 
sion that are less objective. In the extreme, when zeal- 
otry takes over, unsubstantiated dogma is substituted for 
scientific rigor. When this happens, an environmental 
advocate loses power  to persuade because the advocate 
is seen as not being open-minded and objective about 
solutions to environmental problems (even if his or her 
mind is already closed concerning the need for conser- 
vation). All this points to the importance of employing 
science as a way of knowing, and it points to the way to 
producing an effective journal dealing with conservation 
biology. 

We already have many conservation magazines "to ed- 
ucate and transform society," such as those of the Sierra 
Club, the Wilderness Society, the Natural Resources De- 
fense Council, the Environmental Defense Fund, and 
other organizations devoted to the many dimensions of 
the goal of preserving biodiversity. Barry and Oelschlae- 
ger's prescription for the SCB would apparently simply 
add Conservation Biology to this list of magazines. 

Only the SCB is devoted to providing a scientific basis 
for conservation efforts. Thus, the journal Conservation 
Biology has the potential to play a qualitatively different 
and necessary role in the daunting task of preserving eco- 
systems, species, and genetic diversity. The SCB can be 
an important force in developing scientific principles for 
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preserving biodiversity in the face of habitat loss, habitat 
fragmentation, global cosmopolitanization, global cli- 
mate change, and all of the many ways in which humans 
have changed the rules by which life has evolved and 
persisted on this planet. 

Without these scientific principles, we often resort to 
simplistic solutions to the relentless assault on global 
biodiversity. For example, we might incorrectly decide 
that habitat reserves are the only required solution to im- 
pending extinctions, when in some cases invasions of 
exotic species is the primary threat to biodiversity. We 
might incorrectly decide that the methods by which we 
preserve large, generalist carnivores such as gray wolves 
are equally applicable to the preservation of  butterflies 
that are specialists on particular species of host plants 
and nectar sources. In other words, out of our igno- 
rance, we could very well accelerate extinctions rather 
than prevent them. Just as we are suspicious of  simplis- 
tic technological fixes to the problems created by mas- 
sive exploitation of our forests, fisheries, and water- 
sheds, so too should we be suspicious of simplistic 
ecological fixes to the loss of biodiversity. 

Scientific knowledge and understanding will help us 
to be more successful in our common goal of preserving 
global biodiversity. If the Society of Conservation Biol- 
ogy is not devoted to the accumulation of scientific 
knowledge and understanding about how to preserve 
biodiversity, who  will be? 

Preservation 
Science 

Dogma 
Abuse 

Figure 1. Dimensions important to the enterprise of  
preservation of biological resources. 
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Advocacy as Part of Conservation Biology 

In a perfect world, advocates would be those who  spoke 
or wrote in support of something and scientists would 
be those who  spoke or wrote in support of  nothing. Ad- 
vocates would care deeply about what they advocated 
because they would be convinced of its worth. Their 
conviction could be based partially, largely, or entirely 
on belief, intuition, group pressure, and many other 
things having little or no basis in fact. Scientists, on the 
other hand, would not care deeply about what they hy- 
pothesized because they could never be absolutely sure 
of its worth and may actually have to abandon it in the 
face of counter-evidence. 

In the real world the distinction between advocate 
and scientist is much less clear. Real-world scientists 
rarely, if ever, behave like their perfect-world counter- 
parts; in fact, they sometimes behave essentially like ad- 
vocates. This advocatory behavior of some scientists 
may have spawned, at least in part, the currently popu- 
lar campus debates about the differences between sci- 

ence  and belief systems. Often, such debates focus on 
the topic of  evolution, and we hear how evolutionists 
Darwin and Gould have said that one can approach evo- 
lution scientifically and still believe in a God. Now, con- 
servationists Barry and Oelschlaeger say that one can ap- 
proach conservation scientifically and still have values. 

Barry and Oelschlaeger's basic position is easy to swal- 
low, but they go much farther. They also propose that 
conservation biology is inherently normative and, there- 
fore, that advocacy actually should be part of its scien- 
tific practice. I agree with some of this extended posi- 
tion, but not with all of it. I agree that conservation 
biology is normative. Indeed, it would seem that unless 
its practitioners were in favor of conservation and 
thought that it would provide the means of preserving 
biodiversity, conservation biology would not even exist 
as a separate discipline. Likewise, unless medical practi- 
tioners were in favor of human well-being and believed 
that medicine would provide the means of improving 
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the human condition, medical science would not exist 
as a separate discipline. Many other disciplines, even 
ecology, are not based on values, but conservation biol- 
ogy, as well as medical research, are. Given this differ- 
ence between conservation biology and many other dis- 
ciplines, it would seem appropriate for any research 
carried out under its umbrella to specify how the results 
should be used to further the aim of  conservation. NO 
one would think for a moment that medical researchers 
should not specify the practical application of their re- 
sults; I suggest that the same reasoning should apply to 
conservation biologists. I do not necessarily agree, how- 
ever, that because conservation biology is normative, ad- 
vocacy should be part of its scientific practice. 

My partial disagreement concerning advocacy may 
stem from the failure of Barry and Oelschlaeger to define 
the terms they use. In particular, they have failed to de- 
fine "conservation biology" itself, as well as "applied bi- 
ology" and "advocacy." The failure to define the last 
term is of primary importance here, a problem I shall re- 
turn to in a moment. First, in my opinion, the dichotomy 
between conservation biology and applied biology that 
Barry and Oelschlaeger erect is a false one. When a pre- 
cise definition of applied biology is employed (McCoy 
1994), conservation biology may serve perfectly well as 
an example. On this view the applied biologies are those 
branches in which the research has both attendant ben- 
efits and attendant costs; therefore, such research could 
not be value-free de facto. In any kind of applied re- 
search, if the type-II error has such high costs that they 
outweigh the costs associated with the type-I error, then 
the type-I error should be preferred. We call this situ- 
ation decision making under "ethical rationality" 
(Shrader-Frechette & McCoy 1993), and it may well ap- 
ply to many examples of biodiversity loss (Shrader-Frech- 
ette & McCoy 1994). The problem with this kind of deci- 
sion making, of course, is in assessing potential costs to 
ensure proper balance between its scientific and ethical 
aspects (McCoy 1994). Assessing potential costs is rela- 
tively easy when a shared value system exists--in medi- 
cine, for example--but  relatively difficult when value 
systems conflict, which is often the case in conser- 

vation. 
Returning to advocacy, I submit that Barry and 

Oelschlaeger have used the term in at least two different 
ways, one probably innocuous and the other probably 
not. The first use of the term is reflected in quotations 
such as the following: " . . .  they [scientists] have the re- 
sponsibility to explain what they are learning to the gen- 
eral public," and " . . .  we have an ethical obligation to 
provide decision makers with explanatory knowledge 
and prescriptive recommendations." Who could argue 
that explaining our research, using our scientific under- 
standing to educate others, and even making practical 

recommendations based on our findings are inappropri- 
ate scientific undertakings? Scientists do these things 
regularly, when they write discussion sections in their 
research papers, submit final reports for contractual 
work, give talks to civic groups, and engage in many 
other activities. Explanation and informed speculation 
do not necessarily constitute advocacy. 

The second--and I suggest, the controversial--use of 
the word advocacy is reflected in quotations such as the 
following: " . . .  those who share such [conservation] be- 
liefs are obligated to affirm them publicly"; "conserva- 
tion biologis ts . . ,  must 'learn to play hardball' and stand 
by their ethical principles"; and "Insight brings uncon- 
scious and unperceived factors in the self and the envi- 
ronment into the focus of conscious awareness." This 
use of advocacy seems to be close to what I have sug- 
gested an advocate would do in a perfect world, so it 
should not be surprising that scientists, even those 
firmly grounded in the real world, would find it objec- 
tionable. It does not display a proper  balance between 
science and ethics (McCoy 1994). Although it is true 
that conservation biologists should acknowledge the 
role of values in what they do (McCoy 1994; Shrader- 
Frechette & McCoy 1994), it is also true that they should 
not harbor the notion that their individual commitments 
to conservation are appropriate substitutes for a strong 
scientific bulwark in the defense of living things. If con- 
servation biologists lose sight of the importance of the 
basic tenets of scientific inquiry, then they risk losing 
the support of their fellow scientists, as well as that of 
the general public (McCoy 1995). 
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