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Razorback Sucker Listed as Endangered: 
A Further Decline in the Colorado River System 

by 
Harold M. Tyus 

INTRODUCTION 

On October 23,1991, the razorback 
sucker Xyrauchen texanus, an endemic 
Colorado River fish, was listed as an 
endangered species by the U.S. Fish and 
Wildlife Service (USFWS 1991). This 
fish was formerly abundant throughout 
the mainstream rivers of the Colorado 
River basin (reviewed by Minckley et 
al. 1991) and was used as food by native 
Americans and settlers. Its listing as an 
endangered species was justified because 
of low numbers, little or no recruitment, 
and habitat change caused by diversion 
and depletion of water, construction and 
operations of dams, and interactions with 
introduced fishes (USFWS 1991). Al- 
though this fish has been proposed for 
listing in the past, it now officially joins 
other native Colorado River fishes, in- 
cluding Colorado squawfish Ptycho- 
cheilus lucius, humpback chub Gila 
cypha, and bonytail Gila elegans, that 
once ranged mainstream rivers of the 
Colorado River basin from Wyoming to 
Mexico. All of these fishes, and several 
others in the basin are threatened with 
extinction, an indication of the precari- 
ous status of the native freshwater fauna 
in the Colorado River and southwestern 
United States. (Carlson and Muth 1989, 
Minckley and Deacon 199 1). 

Endangerment of the razorback 
sucker is no surprise given the declines 
in species and population abundance of 
native North American fishes. During 
the past 100 years, 3 genera, 27 species 
and 13 subspeciesof fishes have become 
extinct, and an additional 364 rare fishes 
are threatened (Williams et al. 1989). 
Stream fishes have been especially af- 
fected, and it is unknown whether the 
rate of this loss can be reduced. The fate 
of native fishes in the American South- 
west is of particular concern, due to 
widespread and drastic habitat loss 
(Minckley and Deacon 1991). 

The Colorado River basin comprises 

about 12% of the land mass of the con- 
tinental United States. Because the ba- 
sin is locatedinanextremely aridclimate, 
its waters are a precious and exploited 
commodity (Fradkin 1981; Carlson and 
Muth 1989). Construction of large 
mainstream projects began in the early 
1900s (Fradkin 1981; Carlson and Muth 
1989), and by the 1960s, much of the 
mainstream Colorado River had been 
converted into a system of dams and 
diversions. As a result, the timing, du- 
ration, and magnitude of flows of most 
rivers of the basin have been substan- 
tially altered. The decline of native 
species and proliferation of non-native 
fishes introduced by man (Minckley 
1982; Tyus et al. 1982; Carlson and 
Muth 1989) were associated with these 
changed habitats. In some instances, 
changes have ostensibly occurred too 
quickly for native forms to adapt and 
recover (Minckley and Deacon 199 1; 
Molles 1980). 

COLORADO RIVER FISHES 

Decline and Current Status 

Geographic isolation and extreme 
climatic conditions resulted in a unique 
Colorado River fish fauna (Miller 1959, 
1961; Molles 1980). This fauna can be 
separatedinto threecategories: (1) fishes 
that inhabit high or intermediate eleva- 
tions that either share, or have closely 
allied forms in adjacent drainages, (2) 
endemic species of small streams at low 
to intermediate elevations, and (3) big 
river fishes, commonly called the 
Colorado River fishes, which are mostly 
endemic species of mainstream rivers 
(Minckley et al. 1986). Native big river 
fishes, consisted only of cyprinids 
(minnows) and catostomids (suckers), 
that were widely distributed in main- 
stream habitats of the historic Colorado 
River basin (Jordan and Evermann 
1896). The range and abundance of four 

of these fishes, Colorado squawfish, 
humpback and bonytail chubs, and ra- 
zorback sucker, have been so drastically 
reduced that they are now threatened 
with extinction. 

In the Lower Colorado River, 
change in natural flow regimes, stream 
blockage, and conversion of many miles 
of warmwater stream habitat to reser- 
voirs and cold tailwaters haveextirpated 
native fishes in much of the mainstream. 
They have been replaced by a new fauna 
of about 44 forms (Minckley 1982), 
many of which were introduced from 
more mesic environments. Of these, 20 
species are abundant either locally or 
regionally. About 80% of the native 
fishes there are endangered (W.L. 
Minckley, personal communication). 
Colorado squawfish has been extirpated 
from the lower Colorado River; relict 
populations of bonytail and razorback 
sucker remain in some impoundments 
but neither species are presumed self- 
sustaining; and humpback chub repro- 
duction in the Grandcanyon isrestricted 
to the Little Colorado River. The range 
of other native fishes, including the 
flannelmouth sucker (C. latipinnis), has 
also been reduced. 

Colorado River fishes are more 
widespread in the upper Colorado River 
basin, whereabout 2000 km of occupied 
habitat remains in mainstream rivers 
(Tyus et al. 1982). The native fish fauna 
there includes six species that are en- 
demic large river cyprinids and 
catostomids, and six headwater forms 
that also occur elsewhere. Forty-two in- 
troduced fishes are presently reported, 
and about 10 are considered abundant 
(Tyus et al. 1982). Colorado squawfish 
persists in the Yampa River, the Green 
River below its confluence with the 
Yampa River, the upper Colorado River 
mainstream, and the lower San Juan 
River. The humpback chub is reproduc- 
ing successfully in  the Yampa and upper 
Colorado rivers. The razorback sucker 
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persists in the lower Yampa and Green gram in which life requirements of tar- 
rivers, the mainstream Colorado River, get species are well understood, and 
and the lower San Juan River, but there these requirements provided. If habitats 
'is no indication of recent recruitment in have not improved, reintroduction of 
these remnant populations (USFWS fishes into them should be considered 
1991). The remaining endangered large only a stop-gap measure (Rinne et al. 
riverfish,thebonytail,isextremelyrare, 1986). Thus, the existence of hatchery 
and may be extirpated from the upper stocks of various Colorado River fishes 
Colorado River basin. does not, in of itself ensure recovery 

(even if broodfish can be kept alive- 
Prognosis not an easy task for wild animals that 

may have to be transported many miles 
Recovery of listed species. Some to a proper facility). 

management practices that would pro- Management efforts may assist re- 
mote recovery of native Colorado River covery of listed Colorado River fishes, 
fishes have been suggested, but remain but most management practices in the 
unproven. Such practices can only be Colorado River have involved introduc- 
determined effective by testing popula- tions of non-native sport fishes into 
tions of Colorado River fishes under habitats occupied by native fishes. Such 
various flow/habitat scenarios. Of first stockings began in the late 1800s, and 
consideration is provision and mainte- competition of these non- natives with 
nance of instream flows of the proper the endangered fishes has been proposed 
quality, timing,duration,andmagnitude. by various workers (reviewed by 
These flows must be delivered to the Minckley and Deacon 1991). Direct ef- 
proper locations to satisfy the life his- fects of such introductions on native 
tory requirements of the various fishes. fishesmay include: Elimination,reduced 
The attainment of sufficient quantities growth and survival, and changes in 
of water requires determination of community structure(Moyleetal.1986). 
instream flow needs so that water can be It is evident from the above, that 
provided, acquired, or appropriated. recovery of endangered Colorado River 
However, flows needed for the fishes fishes will require programs based on 
may potentially affect water resources well-organized and applied research to 
allocations on a local level, and also develop and test management-related 
among and between: the United States, hypotheses. Although past survey ef- 
Mexico, and the states of Arizona, forts were sorely needed to obtain 
California, Colorado, Nevada, New baseline information, there is a need to 
Mexico,Utah,and Wyoming. Thus, flow focus on hypothesis-solving research to 
provisions for the fishes will be difficult address, and hopefully answer some of 
to accomplish if these flow allocations the complex questions pertaining to re- 
depart from current practices. covery of these fishes. In addition, a lack 

Efforts have been made to maintain of published information in accessible 
captive brood stocks of the listed fishes journals has been cited as a problem t h a ~  
to provide animals for reintroduction. has hinderedrecoveryefforts(Minck1ey 
However, fish culture was developed to et al. 199 1). 
support or restore sport fishing oppor- Decline of other species. To date, 
tunities for only a few species; not re- almost all of the interest in determining 
covery ofendangered fishes. Thus, there habitat requirements of, and conserving 
are many research needs that remain to Colorado River fishes has been associ- 
be answered regarding the use of ated with the need to protect federally- 
hatcheries and stocking programs in listed endangered species. However, the 
management of endangered fishes. "fundamentally insular" (Molles 1980) 
Without habitat maintenance or im- nature of the fauna suggests that other 
provement, hatcheries provide tempo- species may also become endangered or 
rarp refuges for genetic material and extinct in the near future. As each spe- 
research facilities for laboratory studies. cies disappears, i t  is anticipated that 
Fish stocking programs can benefit recovery of the remaining forms will 
management for recovery, but only in become increasingly more difficult as 
coordination with acomprehensivepro- perturbations in the native ecosystem 
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increase. An example is the flannelmouth 
sucker, although previously reported 
from a variety of locations in the lower 
basin, the fish has now been extirpated 
south of Lake Mead (W.L. Minckley, 
personal communication). Other fishes, 
including the roundtail chub (G. ro- 
bus t~)  are uncommon-to-rare in many 
mainstream habitats in the upper Colo- 
rado River basin (Tyus et al. 1982). 
Although some non-endangered fishes 
have been studied, this is mostly inci- 
dental information obtained during 
studies of the listed fishes. To date, 
study of the former has been constrained 
by lack of funds and lack of interest. 
This trend is expected to continue. 

CONCLUSIONS 

Endangerment and ultimate loss of 
the native Colorado River fish fauna 
remains a possibility. If lost, it would be 
the loss of the most endemic riverine 
ecosystem in Nonh America (Miller 
1959). Unfortunately, failure to preserve 
endemic Colorado River fishes would 
perhaps foretell the doom of many other 
systems of the world as well. If the lower 
Colorado River basin is indeed a model 
that predicts the outcome of water re- 
sources development and introduction 
of non-native competitors on the upper 
basin (Molles 1980), the future outcome 
appears grim. However, there is some 
hope. The loss of species was not a 
national concern until recently, as evi- 
denced by the passage of the ESA less 
than 20 years ago. It was due to this act, 
and the intensive efforts that it sparked, 
that much is known about the ecological 
requirements of native Colorado River 
fishes. Hopefully, these efforts will con- 
tinue, and the future outcomes be en- 
hanced by the information already ob- 
tained. 

On the other hand, endangerment 
of native Colorado River fishes contin- 
ues. Although a Recovery Implementa- 
tion Program has been developed for 
them (Rose and Hamill 1988) effective 
management practices have not yet been 
demonstrated, nor have endangered 
fishes been recovered. To do so will 
require many years of costly and inten- 
sive research and management work. 
This can only be accomplished by ef- 
forts of many agencies and individuals, 

many of whom will have conflicting 
goals. It is the cooperation of various 
agencies that are charged with protec- 
tion of the fishes and management of the 
water upon which they depend, that will 
permit the development and testing of 
management procedures and practices 
for recovery of listed fishes; presumably 
to the benefit of the entire native fish 
fauna. If this is not successful, it is 
doubtful that many of the native Colo- 
rado River fishes will survive in nature. 
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Sote: For further readingonColoradoRiver Fishes 
we recommend the book: Battle Against Extinc- 
tion: Native Fish Management in the American 
West, by W. L. Minckley and J. E. Deacon, Edi- 
tors. 1991. Univ. of Arizona Press. A review of 
this book is forthcoming in ESU. 
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Book Review 
Dolphins, Porpoises and Whales of the World: by The lUCN Species Survival Commission and 

The IUCN Red Data Book. 1991.. Cambridge The World Conservation Monitoring Centre 

This book is a very useful refer- 
ence. Compiled by Margaret Klinowska, 
it is intended to complement the IUCN 
species Survival Commission Cetacean 
Specialist Group's publication of the 
Action Plan for Conservation of Dol- 
phins, Porpoises and Whales: 1988- 
1992 (Penin 1989). The Action Plan 

threats to habitat quality including dam- 
ming (for riverine species), pollutants, 
etc. The next section, conservation 
measures, begins with a listing of the 
courtries of origin for such measures, 
the species' CITIES listing, and an ac- 
count of international trade in the spe- 
cies (based on records from 1976- 1985). 

protection of cetacean species. In some 
cases, it is unlikely that we will ever be 
able to obtain the kinds of information 
needed for management decisions. For 
example, obtainingreliable estimates of 
population sizes is extremely difficult, 
particularly for the more pelagic spe- 
cies. All of the riverine dolphins are 

dams. The next section, population, 
provides a review of information avail- 
able on estimates of population sizes for 
the species, although good estimates are 
rarely available. A section on the habitat 
and ecology of the species provided in- 
formation about basic parameters such 
as lengths, maximum ages, gestation 
periods, and dietary habits. The next 
section discusses threats to the species, 
with brief discussion of the most signifi- 
cant problems faced by the species, in- 
cluding estimates of the numbers of ani- 
mals taken incidentally in gill nets or in 
direct fisheries for consumption, major 

entry. 
Although the book provides nice 

summaries of available information for 
each species, our current state of knowl- 
edge about most cetacean species is 
meagre. The usefulness of the book 
therefore often lies more in pointing out 
what is not known and what needs to be 
done, rather than providing a satisfying 
overview of the biology and conserva- 
tion of any given species. For the 80 
species addressed in this volume, 65 are 
classified as "insufficiently known." 
This lack of information is nerve- 
wracking for those concerned with the 

clearly in need of immediate protective 
measures (only about 300 Chinese river 
dolphins Lipotesvexillifer, remain in the 
Yangtze River, for example). In many 
cases, we simply do not have the luxury 
of waiting until research into the biology 
of a species is completed prior to taking 
measures to protect them from the threat 
of extinction. Developing management 
strategies for -these poorly understood 
species will certainly be challenging. 

Reviewed by Rachel Smolker, Doctoral student in 
the Department of Psychology at the University of 
Michigan, Ann Arbor, MI 48019-1054. 
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Conserving Biodiversity in the Real World: 
Professional Practice Using a Policy Orientation 

Tim W. Clark, Peter Schuyler, Tim Donnay, Peyton Curlee, Timothy Sullivan, 
Margaret Cymerys, Lili Sheeline, Richard Reading, Richard Wallace, Ted Kennedy, Jr., 

Arnald Marcer-Batlle, and Yance De Fretes 

The unifying goal of conservation 
biology is the preservation of biological 
diversity through the maintenance of 
viable ecosystems. Even though there is 
general agreement about the paramount 
goal, there is debate among its practitio- 
ners as to the scope of acceptable profes- 
sional practice. We believe that aGpolicy 
orientation" can complement rigorous 
scientific methods and is essential for 
achieving many conservation aims. 
Furthermore, scientific professionalism 
need not be sacrificed. We briefly ex- 
amine the elements of the biodiversity 
conservation challenge and how pro- 
fessionals can better meet this challenge 
with a"po1icyorientation" that we intro- 
duce. Unfortunately, most university 
programs provide few opportunities for 
future professionals to learn what a 
"policy orientation" is, much less how 
to apply it responsibly and practically to 
benefit biodiversity conservation efforts. 

The Biodiversity Conservation 
Challenge 

Conservation biology is a "mission- 
orientedcrisisdiscipline" (Soul6 1986:3) 
that exists to address the challenge posed 
by the loss of biological diversity. Few 
would debate the ultimate aims of con- 
servation biology, but what is less clear 
to professional conservation biologists 
is their specific role in meeting this 
challenge. The loss of biological diver- 
sity has multiple causzs and efforts to 
redress losses will require contributions 
from many disciplines. One approach 
conservation biologists have adopted is 
to use scientific methods to provide in- 
formation useful to natural resource 
managers or decision-makers. This ap- 

proach uses tools such as field surveys, 
population viability assessments, and 
analyses of preserve design and man- 
agement. Some conservation biologists 
are apt to accept the view that produc- 
tion of useful biological knowledge is 
the only goal of their profession. While 
we accept that good science must re- 
main at the core of conservation biology 
and that there should be limits to the sort 
of advocacy a scienlist pursues, it is a 
practical mistake to limit the training 
and experience of conservation biolo- 
gists to scientific fields only. 

Few would deny that the ultimate 
causes of biological impoverishment are 
social, political, and economic in nature. 
Conservation biology, however, should 
not be about directly changing the social 
forces that are causing our environmen- 
tal problems. Murphy (1990) is right 
when he concluded that conservation 
biology should be about providing the 
scic~tific information necessary LO cor- 
rect the problems leading to the loss of 
biological diversity. But we need to 
recognize that the process of correcting 
biological problems takes place in the 
same social and political arena as the 
processes that are driving environmen- 
tal degradation in the first place. If 
conservation biologists are to be effec- 
tive in  promoting solutions to environ- 
mental problems, they must understand 
the non-biological fac~ors behind envi- 
ronmental change and be willing and 
able to participate effectively and offer 
solutions in the arenas where social 
change occurs. Providing the scientific 
information to guide policy, and not 
"just provoke it" (Pool 1990:673), is 
necessary for real conservation actions. 
Hales (1987531) identified one aspect of 

the problem in noting that the "trained, 
analytical approach of the biologist, or 
any other disciplinarian, often seems to 
lead to fragmented problem definitions 
and unimaginative solutions, the suc- 
cess of which, over time, is not particu- 
larly impressive." 

An alternative, and we argue more 
effective, way for conservation biolo- 
gists to approach the challenge posed by 
 he loss of biological diversity is to un- 
derstand the policy process well enough 
to maximize opportunities so that sci- 
ence based recommendations are ap- 
plied. It is at this level that a policy 
orientation to conservation biology, 
particularly when the policy sciences 
are taught along with the biological 
sciences in a comprehensive university 
training program, can be most helpful. 
In discussing the weaknesses of endan- 
gered species recovery programs, Clark 
(1989:3) states: 

Most descript~ons of endangered species re- 
covery focus only on the biology of the species, 
thus creating the unrealistic view that conserva- 
tion and recovery are strictly technical, biological 
tasks. In fact, numerous non-biological factors 
and forces have direct, immediate and paramount 
significance to endangered species recovery, and 
if the conservation movement is to be effective, it 
must explicitly recognize the interactive impacts 
and contributions of all the various dimensions. 

For conservation biologists to be 
successf'ul, they must become more pro- 
ficient at understanding the processes 
that drive environmental degradation and 
at providing remedial strategies and tac- 
tics. Accepting this premise still leaves 
some questions as to the scope of accept- 
able professional practice for conserva- 
tion biologists. Conservation biologists 
are and must remain above all else scien- 
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tists; applying scientific methods to 
conservation questions, Systematic, ra- 
tional, fact-theory driven, experimental, 
and "objective" science is a must. 
However, if experience or knowledgeof 
the policy process makes conservation 
biologists more effective, how much 
farther should they go? As Orr (1990:9) 
asked, "how should those calling them- 
selves conservation biologists deal with 
politics and the question of management 
in their research, writing and teaching?" 
If knowledge of the policy process is 
valuable, how should it be incorporated 
into training programs for conservation 
biologists? 

The Professional Challenge: 
A Problem of Definition? 

The limitations of traditional wild- 
life management programs and "normal 
science" (see Kuhn 1970) that promote 
narrow, "technical," "fix-it" approaches, 
and their failure to encompass the 
biodiversity conservation challenge, 
have been outlined by Clark (1986, 
1988), Norton (1988), Orr (1990,1991) 
and others. More recently, Soul6 
(1990: 1) observed that "solutions to en- 
vironmental problems have as much to 
do with politics and perceptions as with 
biological fact ... when it comes to influ- 
encing public policy, we will need po- 
litical as well as research skills." Yet, 
the question remains, where should the 
science of conservation biology end and 
the advocacy of other constituencies 
begin? Should conservation biology 
assume itself to be a "value-free" sci- 
ence, merely providing information to 
resource and political managers? Or do 
conservation biologists have an obliga- 
tion to "participate with the public in a 
debate regarding the very nature of eco- 
logical health, even while trying to pro- 
tect it?" (Norton 1988:238). 

A growing number of authors have 
suggested that conservation biologists 
need to become more proficient at un- 
derstanding, participating in, and antici- 
pating policy processes. Firstly, Noss 
(1989) concluded that effective conser- 
vation biologists must walk the narrow 
line between science and policy-making 
and address concerns raised by both. 
Secondly, Cam (1987:86) observed that 

good conservation biologists should be 
"willing to use their training and analyti- 
cal skills beyond the confines of biol- 
ogy, reaching out to examine the cul- 
tural or sociological factors that bear on 
the survival of their favorite species." 
Thirdly, Maguire (1990:125) recently 
presented a scheme to guide conserva- 
tion biologists towards responsible ad- 
vocacy, by using risk analysis to assess 
management options andilluminateUthe 
consequences of silence and inaction" 
should traditional scientific conserva- 
tism prevail. 

Can conservation biologists actu- 
ally play an effective role beyond the 
confines of biology without sacrificing 
their effectiveness and credibility as sci- 
entists? Can both capabilities exist in 
the same individual professional? We 
believe the answer is "yes" - a profes- 
sionalcan be expert in scientific pursuits 
and at the same time possess an explicit 
orientation to the policy process. 

How Can a Policy Orientation 
Help Professional Conservation 
Biologists? 

We all know of instances where 
good scientific knowledge has been ig- 
nored, dismissed, misapplied, or only 
partially used by decision and policy 
makers (see, for example, Snyder 1986). 
If conservation biologists are to make 
greater conservation gains, they must 
facilitate the integration of decision and 
policy processes with reliable informa- 
tion. The way a scientist presents data 
and interacts with decision makers and 
the public may very well make the dif- 
ference between the success or failure of 
a conservation program. The stakes are 
high when extinction of species or the 
loss ofbiological communities can result 
from inappropriate decisions and poli- 
cies. Conservation biologists, therefore, 
must produce reliable knowledge 
through research and participate in the 
socio-political context in which that 
knowledge is used. 

The term "policy orientation" was 
coined by Harold Lasswell (1951). 
"Policy" is a broad strategic intent to 
accc~nplish a goal (Brewer and deLeon 
1983); the aim here being the conserva- 
tion of biodiversity. "Orientation" re- 

flects a direction or the relationship of 
aiidea or concept to the dynamic policy 
process. Having a policy orientation 
means having knowledge that is directly 
useful in the policy process as well as 
having knowledge of the process itself 
(Lasswell 197 1). Therefore, conserva- 
tion biologists must have two kinds of 
knowledge. First, the biological skills to 
generate basic and applied knowledge; 
and second, the social science skills to 
encourage the wise use of scientific 
knowledge by policy makers. 

The policy sciences study decision 
and policy processes, using both experi- 
mental hard science and observations or 
experience in order to determine how 
these processes work independent of 
their reliance upon technical knowledge 
(see Lasswell 1971). The term policy 
sciences 

is not another way of talking about the 'so- 
cial sciences' as a whole, or of the 'social and 
psychological sciences.' Nor are the 'policy 
sciences'identical yith 'applied social sciences' 
or 'applied social and psychological sciences' ... 
Nor are the 'policy sciences' to be thought of as 
largely identical with whatis studied by the 'politi- 
cal scientists' (Lasswell 1951:3). 

Policy scientists are problem-ori- 
ented, focused on defining and solving 
real-world problems (Brewer and 
deLeon 1983). They use a variety of 
tools to understand the context of a 
problem as completely as possible; ex- 
amining its history and trends, explain- 
ing the trends, projecting the trends into 
the future, evaluating the trends, and 
inventing and selecting alternative so- 
lutions. Policy scientists' problem- 
solving approaches are not reductionis- 
tic or "positivistic" (see Brunner 1988, 
Norton 1988, Clark In Press), in the 
sense that discipline-based biological 
science and even much of conservation 
biology tends to be. It is beyond the 
scope of this small paper to develop this 
observation and contrast the problem- 
solving approaches of the policy and 
conservation sciences. The policy sci- 
ences are a fundamentally different way 
of thinking in contrast to traditional sci- 
ence; they are a way of thinking, in the 
sense that logic is a way of thinking . 
Norton (1988) adequately outlined the 
limitations and failures of scientific 
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positivism as a philosophy for problem- 
solving and the need for a new post- 
positivistic philosophy. Even if a con- 
servation biologist possesses only alittle 
policy science knowledge or a few of its 
problem-solving skills, it might make a 
considerable difference in constructively 
influencing the pertinent decision and 
policy processes. 

Having a useful "map" of the policy 
process is essential for a policy orienta- 
tion. Just as there are models of ecologi- 
cal systems, there are also models of 
policy processes. These models can aid 
in practical applied conservation by re- 
vealing the many aspects of aproblem's 
setting and useful paths of action. The 
models can direct one's intellectual at- 
tention and highlight areas where infor- 
mation is lacking (Brewer and deLeon 
1983). People adept in the policy pro- 
cess have been likened to expert, gen- 
eral problem solvers (Lasswell 197 1, 
Buffington 1989). A conservation bi- 
ologist, expert in science, can also be 
expert in general problem solving with- 
out compromising his or her scientific 
standing. The practitioners' primary 
interest may be conservation science, 
for example, but they should also have 
an interest in the decision and policy 
processes that use their science. If such 
biologists are viewed to be outside the 
bounds of accepted professional prac- 
tice, then perhaps the bounds need to be 
redefined. 

The best model of the policy pro- 
cesses that we know of was developed 
by Brewer and deLeon (1983 ),based on 
Lasswell (l971), and describes the six 
phases through which nearly all policies 
or programs pass. They are: problem 
identification (initiation); expert analy- 
sis and technical considerations (esti- 
mation); policy formulation, debate, and 
authorization (selection); specification 
and application (implementation); ex- 
post appraisal (evaluation); and 
discontinuation or revision of the policy 
orprogram (termination). Each of these 
phases can be very complex, but there 
are recurring characteristics and weak- 
nesses in each phase regardless of the 
specifics of the case (Ascher and Healy 
1990). Examples of weaknesses in sev- 
eral phases of conservation programs 
have been described in Kohm (1991). If 

a conservation biologist is knowledge- 
able about these phases and what is 
likely to happen in each, then he or she 
is in a position to influence outcomes of 
decisions and policies and aid 
biodiversity conservation. We readily 
acknowledge, however, that not all de- 
cision and policy processes are acces- 
sible for improvements. 

The Brewer and deLeon (1983) 
policy process model was modified and 
expanded in 1988 (Clark and Kellert 
1988, Kellert and Clark 1991) to fit 
more explicitly the needs of people in-  
terested in the conservation of 
biodiversity and management of wildlife 
resources. This modified model employs 
the same six phases and identifies four 
classes of "factors or forces" that make 
up the policy dynamic: biophysical 
(physical properties of the resource), 
valuational (human values about the 
resource), social-structural (property 
rights and access to the resource), and 
institutional-regulatory (organizations 
and their directives). 

More conservation biologists now 
recognize the need for a policy orienta- 
tion in their professional practice, b u ~  
not all authors refer to it by that label. 
Three illustrations of this point follow. 
Lovejoy (1989:329) noted that "An 
awareness of this public role [of conser- 
vation biologists], whether sought by 
ourselves or thrust upon us uninvited, is 
essential. We do not help either science 
or society by evading our social re- 
sponsibility as experts." Deskmukh 
(1989:321) concluded that: "As con- 
servation biologists we can help decide 
what to conserve and where, within a 
policy framework that we should help LO 

formulate." Lastly, Clark and Kellerl 
(1988:7) noted that if the field of con- 
servation science 

is to contribute fully and adequately to the 
critical societal decisions affecting the future 
abundance and well-being of our nation's flora 
and fauna, h e n  it seems essential that young 
wildlife professionals be sufficiently educated in 
the complexities, subtleties and techniques ofthe 
policy process. 

The training programs for conser- 
vation biologists could benefit from 
broadening the scope of what they teach 
to incorporate a policy orientation to 
conservation. 

Professionals and the Future 

In addition to the obvious need for 
good science education, there is grow- 
ing recognition that university conser- 
vation biology programs should teach 
an explicit policy orientation. Profes- 
sional conservation biologists educated 
with apolicy orientation can be expected 
to be more effective in achieving con- 
servation aims. 

A policy orientation can be inuo- 
duced at an undergraduate level, but is 
most effective in Master's and Ph.D. 
programs, after students have had some 
"real" world working experience. 
Beissinger (1990:457) calls for an ex- 
panded course requirement for conser- 
vation biologists to incorporate disci- 
plines outside the traditional depart- 
ments, and recommends that "Conser- 
vation biology may best be taught at the 
master's level, where breadth of knowl- 
edge, scientific methodology, and prob- 
lem-solvingskillscan beemphasized ..." 
We assert here that an essential problem- 
solving skill that should be taught is a 
policy orientalion involving explicit, 
practical, applied knowledge of the 
policy sciences. With a policy orienta- 
tion as introduced above, conservation 
biologists should be able to communi- 
cate and participate within the public 
policy dynamic with enhanced creativ- 
i ty and leverage applied to our common 
goal of preserving biodiversity. 

Space precludes a complete de- 
scription of a sample course that teaches 
a policy orientation. Our experience in 
a graduate-level course at Yale 
Universi~y's School of Forestry and 
Environmental Studies offers one ex- 
ample. Our course was titled: "Species 
and ecosystem conservation: develop- 
ing and applying a policy orientation." 
I t  sought to educate conservation biol- 
ogy students about the professional, in- 
stitutional, and policy settings in which 
they are likely to work. The course 
surveyed a range of policy and organiza- 
Lional theories, techniques, and contexts 
using cxcrcises and national and inter- 
national case studies. It examined the 
policy sciences, as well as theconserva- 
Lion sciences, in some detail and applied 
its problem-solving concepts and tools 
to various species and ecosystem con- 
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servation challenges. It included a sur- question how professional conservation Kellert, S. R., and T. W. Clark. 1991. The theory 

vey of techniques, such as population biologistscan be most effective in meet- and application of a wildlife policy frame- 
work. in Mangun,W. R, ed. Public policy 

viability assessment and geographic in- ing the overall biodiversity conserva- Issues in WildlifeManaaement. Greenwood 
ventory systems, and how theseare used tion challenge and bringing about Press, New ~ o r k .  - - 
in decision and policy processes. Per- 
haps the greatest value of the course 
came from examining cases where good 
traditional science had failed to lead to 
effective conservation actions. By ex- 
plicitly recognizing the limits of science 
to produce desiredresults, students were 
forced to explore and learn about other 
skills and perspectives that promise to 
make future biodiversity management 
efforts more effective. 

Our course at Yale is just one ex- 
ample ofhow apolicy orientation can be 
incorporated into a training program for 
scientists. We encourage students and 
faculty associated with similar programs 
to reach out to colleagues in other disci- 
plines, notably economics, sociology, 
and political science which share simi- 
lar interests in conservation and wise 
management of natural resources. They 
should collaborate with them in trans- 
disciplinary efforts to examine how 
conservation biology can be made more 
effective. 

Conclusions 

Given the urgent threats to 
biodiversity, it is crucial that conserva- 
tion scientists, managers, administra- 
tors, policymakers, and others be as ef- 
fective as possible. As "the relationship 
between people and the biological re- 
sources upon which their welfare de- 
pends" changes (McNeely et al. 
1990:16), new methods of addressing 
conservation issues are required. This 
changing relationship and its conse- 
quences are being appreciated in vari- 
ous ways. For example, Gorbachev 
(1990:33) said: the "greening ofpolitics 
is an affirmation of the priority of values 
common to humanity ... and [the devel- 
opment of] a new and contemporary 
attitude towardnature." An example,on 
a modest scale, is the origin of the pro- 
fession of conservation biology. The 
leadership and professional activities of 
conservation biologists have much to 
offer in these uncertain times of extraor- 
dinary global environmental change. 
Nevertheless, we should constantly 

Gorbachev's "new contemporary atti- 
tude toward nature." We are convinced 
that knowledge of how to apply a policy 
orientation can significantly improve 
professional effectiveness. 
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Opinion 

ESA Amendments: The Good, the Bad, and the Unnecessary by Pamela Pride Eaton 

The renewal of the Endangered 
Species Act (ESA) is shaping up to be a 
showdown. Already, numerous amend- 
ments have been proposed to both 
strengthen and weaken the Act. As the 
list of proposed amendments grows, it 
will become increasingly difficult for 
members of Congress, the media, and 
the public to differentiate between those 
changes that will improve the effective- 
ness of the Act and those that will frus- 
trate it. This article is intended to be a 
first primer on the good, the bad, and the 
just plain unnecessary. 

Black Hats Ride Again 

Some proposed amendments to the 
ES Aare simply the same old horse ridden 
by Interior Secretary James Watt in the 
early 1980s. Two bills already intro- 
duced in Congress would require that 
actions taken to protect endangered spe- 
cies be weighed only in terms of eco- 
nomic costs and benefits. "The Human 
Protection Act of 1991" (H.R. 3092) 
sponsored by Representative Jim Hansen 
(R-UT), and "The Balanced Economic 
and Environmental Priorities Act of 
1991" or "BEEP" (H.R. 4058), spon- 
sored by Representative Dannemeyer 
(R-CA) would make listing, designation 
of critical habitat, and other actions to 
save species subject to a determination 
that the economic benefits of conserv- 
ing the species outweigh the costs. A 
similar provision implemented by the 
Reagan administration in the early 1980s 
crippled the Act by preventing species 
from being added to the endangered 
species list; it took an amendment in 
1982 to get the listing process back on 
track. 

Not all proposed changes to the 
ESA have been formally introduced as 
amendments. At an April 10, 1992 
hearing on the ESA before the Senate 
Subcommittee on Environmental Pro- 
tection, the Act's opponents expressed 
interest in eliminating protection for 

subspecies and populations. A western 
senator asked why we should rescue 
sockeye salmon stocks in the Pacific 
Northwest when residents there can buy 
sockeye from Alaskaat the grocery store. 
A cattleman who runs his cattle on 
federal public land told the Senate Com- 
mittee that grizzly bears are his worst 
nightmare. In his opinion grizzlies need 
not be protected in the Rocky Mountains 
since they are abundant in Canada and 
Alaska. 

Heros and Friends 

The (Key) deer and the (Sonoran) 
antelope do have their heros, however. 
Last November, Gerry Studds (D-MA), 
Chairman of the House Subcommittee 
on Fisheries and Wildlife Conservation, 
introduced "The Endangered Species 
Act Amendmentsof 1992" (H.R. 4045), 
with the support of 30 other members of 
Congress. Cosponsorship now tops 70. 
Among other things, H.R. 4045 ad- 
dresses the biggest shortcoming of the 
Act: too little funding. Currently, Con- 
gress can appropriate no more than $4 1.5 
million for the Fish and Wildlife 
Service's endangered species program. 
As Michael Bean of the Environmental 
Defense Fund testified at the Senate 
hearing, that's less than the Agriculture 
Department's Beef Promotion and Re- 
search Board will spend this year ad- 
vertising "Real Food for Real People. 
H.R. 4045 would increase the funding 
ceiling for the ESA steadily over the 
next four years to $100 million. 

The Chairman's bill would also 
amend the Act to improve recovery of 
species, protection of ecosystems, and 
enforcement. The basic goal of the ES A 
is to recover species to the point where 
they no longer need protection from the 
Act. Recovery plans outline the actions 
necessary to stop a species decline, and 
ultir~~ately, to recover it. But, although 
the ESA already requires recovery 
plans for listed species, nearly half of 

the species now on the list are without 
them. The Endangered Species Act 
Amendments of 1992 require that the 
Fish and Wildlife Service develop re- 
covery plans by 1996 for all species now 
listed. For species listed in the future, 
recovery plans must becompleted within 
two years of listing. 

Amendments contained in H.R. 
4045 would more clearly focus the Act 
on ecosystems. The bill calls for the 
development of integrated multi-species 
recovery plans for maintaining and re- 
storing ecosystems or ecological com- 
munities. It would also increase funding 
for the development of Habitat Conser- 
vation Plans, an important tool for bal- 
ancing development activities on pri- 
vate lands with the conservation needs 
of endangered species. In both cases, 
priority would be given to plans that 
cover more than one endangered species 
and that anticipate the needs ofcandidates 
for the endangered species list. 

Citizen enforcement of theESA has 
been crucial in saving certain species 
when the government failed to act. The 
Act'senforcementprovisionsarelimited 
by the requirement that 60 days advance 
notice be given before lawsuits are filed. 
This notice is required even when a 
violation of the Act could cause a spe- 
cies to be driven to extinction. The ESA 
Amendments proposed in H.R. 4045 
would allow citizens to file suit immedi- 
ately in emergencies to halt actions that 
pose a significant risk to endangered 
species. 

As with amendments to weaken the 
Act, not all strengthening amendments 
have made their way into bills before 
Congress. The Endangered Species 
Coalition, a working group of national 
and local environmental and animal 
welfare organizations and professional 
scientific societies committed to a strong 
Endangered Species Act, has developed 
a list of specific improvements that would 
increase the Act's effectiveness in con- 
serving threatened and endangered spe- 
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cies. In addition to supporting Chair- 
man Studds' amendments, The Endan- 
gered Species Coalition has called for, 
among other things, expediting the list- 
ing process, strengthening the relation- 
ship between species recovery and criti- 
cal habitat designation, improving the 
Act's enforcement abroad, and elimi- 
nating non-conservation uses of captive 
endangered species. 

Riding Fences 

Perhaps the most crucial amend- 
ments in this showdown over the ESA 
will come from those who, like the Ad- 
ministration, try to straddle the fence. 
The Senate testimony of John Turner, 
Director of the Fishand Wildlife Service, 
contained mighty fine words, but an 
ominous agenda: 

"The Administration believes the 
Act is an essential tool for the conser- 
vation for our imperiled natural heri- 
tage ... Although at this time we are not 
suggesting specific amendments, we are 
aware that the Act has been amended 
before ... While the Administration 
supportsreauthorization, it believes that 
a complete review of the Act is necessary 
before it can make any specific recom- 
mendations. This review is underway at 
both the bureau and the Department 
levels." 

Under questioning, Director Turner 
discussed possible changes to the Act. 
He endorsed a more stringent process 
for allowing citizens to petition to have 
a species listed. Such an amendment 
may be unnecessary, however. The Fish 
and Wildlife Service is now developing 
new petitioning rules it plans to imple- 
ment without changes to the Act. The 
Director did not support adding eco- 
nomic criteria to the listing process, but 
he made clear that he was speaking only 
for himself, not for the Secretary of the 
Interior or the Administration. Indeed, 
Secretary of the Interior Lujan is now 
preparing a plan for the northern spotted 
owl that would specifically violate the 
ES A. He has on several occasions ques- 
tioned the Act's protection for subspe- 
cies. 

No one would mistake the Ameri- 
can Farm Bureau Federation for a friend 

of the ESA. The Act is clearly a burr 
under the Farm Bureau's saddle. In 
testimony for the Senate hearing, the 
Farm Bureau deemed the Act a failure 
and called for it to be completely over- 
hauled. Yet, it too had mighty fine 
words about the Act and amendments it 
proposed do not sound so different from 
thoserecommendedby someof the Act's 
supporters. According to its Senate 
testimony, 

"The American Farm Bureau Fed- 
eration believes that an appropriate 
balance between the needs of a species 
and the needs of people can be struck. 
No one wants to see species become 
extinct, yet at the same time no one 
wants to see people lose the capacity to 
produce food or to be without essential 
human services." 

To help achieve that balance, the 
Farm Bureau recommends that critical 
habitat bedesignated at the timeof listing 
of a species and that it be defined "with 
specificity and with scientific justifica- 
tion [as] those lands, and only those 
lands, that are needed for the survival of 
a species." 

The Farm Bureau's recommenda- 
tion sounds not unlikea suggestion made 
by conservation biologists Dennis D. 
Murphy and Barry R. Noon in this space 
(ESU, [8]12:6). They wrote "that habi- 
tat that is critical ought to be a subset of 
total habitat, a subset defined by special 
characteristics." It is in the motivations, 
and thus in the details of the proposed 
amendments, where the Farm Bureau 
and the biologists differ. The Farm 
Bureau seeks certainty about what sub- 
set of lands will be subject to restrictions 
to conserve a species, because it fears 
that under current law "all possible 
habitat that might be occupied by the 
species becomes subject to the prohibi- 
tions and restrictions of the Act, creating 
uncertainty in all quarters." The biolo- 
gists seek certainty in critical habitat 
designation, but of a different sort. They 
call for critical habitat that incorporates 
the concept of population viability and 
prokides for long-term species survival. 
For Murphy and Noon, "It is imperative 
to focus our conservation effortson those 
habitats that provide for population sta- 
bility and growth." 

Preparing for the Stampede 

This round-up of ES A amendments 
suggests that the upcoming 
reauthorization may not be so much a 
showdown as a stampede for change. 
Opponents of the Act, like the Farm 
Bureau, will adopt friendly sounding 
names, use organizing tactics perfected 
by the environmental community, and 
even talk about amendments to the Act 
in language not so different from our 
own. If the Endangered Species Act is to 
emerge from this process renewed and 
strengthened, all of its supporters - 
scientists, conservationists, lawyers - 
will have to participate in the develop- 
ment of amendments and then vigor- 
ously educate members of Congress, the 
media, and the public about the differ- 
ences between the good, the bad, and the 
unnecessary. In the coming months we 
must makeclear the case that the Endan- 
gered Species Act works, it can be im- 
proved, and that endangered species 
conservation is a commitment worth 
keeping. 

Pamela Pride Eaton is Program Director for Ref- 
uges and Wildlife at ' h e  Wilderness Society, a 
national conservation organization specializing in 
federal public lands issues. Pam was the editor of 
the Endangered Species Technical Bulletin Reprint 
(now the ESU) in 1986 & 1987. 
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Bulletin Board 

ESA Reauthorization: A Cause Worth Wearing 
on Your Sleeve 

Just in time for spring, which is slowly arriving even here 
in Ann Arbor, we present theEndangered Species UPDATE 
T-shirt. Heavy weight, 100% cotton, Lee-brand t-shirts are 
emboldened on the front with thedesign shown at the right. 
Available in M(38-40), L(42-44), and XL(46-48), these 
shirts are perfect gifts for the conservationists in your life. 
Perfect to wear on your next visit to your Congressman. 
The natural-colored shirt is available with either a dark 
purple or turquoise print. 

To order your shirts: 
Indicate the sizes and colors desired and send $13.00 per 
shirt (includes postage and handling) by check or money 
order, payable to The University of Michigan, to: 

The Endangered Species UPDATE 
School of Natural Resources 
The University of Michigan 
Ann Arbor, MI 48 109- 11 15 

Please allow 6 weeks for delivery. Sorry, no purchase 
orders accepted for T-shirt orders. 

The woodcut print was generously provided for our use by 
artist Jerry Dadds. For more information on his work 
contact: Jerry Dadds, Eucalyptus Tree Studio, Inc., 2221 
MortonSt.,BaltimoreMD21218. Phone(410)243-0211. 

Rebui ld 
Reclaim 
Recover 
Recruit 
Reinstate 
Release 
Resolve 
Restore 

Reauthorize 

The Endangered Species Act !! 

The Endangered Specles UPDATE 
School of Natural  Resources 
The Universi ty  of Michigan 
Ann Arbor, MI 48109-1115 

Announcements for the Bulletin Board are 
welcomed. 
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