
Building a Scientifically Sound Policy 
for Protecting Endangered Species 

Thomas Eisner, Jane Lubchenco," Edward 0. Wilson, 
David S. Wilcove, Michael J. Bean 

T h e  primary legislative tool for protecting 
imperiled species in the United States is the 
Enda~lgered Species Act  (ESA) of 1973. 
T h e  pending reauthorization of this law has 
sparked a fierce debate o n  the science, eco- 
nomlcs, and ethics of protecting vanishing 
species; the outcome of the debate will in- 
fluence domestic and international conser- 
vation nolicies for vears. Recent advances 
in our scientific understanding of hiodiver- 
sitv have underscored the imoortance of 
species protection for hurnan welfare. Each 
species, by virtue of its genetic uniqueness, 
is the source of i~lforlnation we can learn 
from no  other source. Snecies can nrovide 
us with novel lnolecules and new under- 
standing of genetic capacities, which can be 
used to fashion new agricultural products, 
medicines, and other chemicals of direct 
benefit to hurnans. Indeed, prospecting for 
b ~ o g e n e t ~ c  information could well becolne a 
rnaior scientific exoloratorv venture of the  
21st century. spec;es also irovide essential 
ecological servlces to  human~ty  by regulat- 
ing climate; cleansing water, soil, and alr; 
pollinating crops; maintaining soil fertility; 
and performing other life-sustaining func- 
tions (1  ) .  

Despite the importance of species to 
people, a significant fraction of the  biota of 
the United States is at risk of extinction or 
already lost. Somewhat in excess of 100,000 
native species (terrestrial and freshwater) 
have been described from the  United 
States, inchlding 22,750 vascular plants; 
3 110 vertebrates; and (very roughly) 75,000 
insects. Within  those taxa most carefully 
classified and studied to  date, about 1.5% of 
the s~ec ies  alive a t  the turn of the centurv 
are now considered to he certainly or proh- 
ably extinct. Extinction estimates range 
from 0 in reptiles and gymnosperms to  8.6% 
in freshwater mussels. In  these groups, the 
overall percentage of species ranked as im- 
periled or rare is 22.2%, with a peak of 
60.1 % In freshwater mmlssels 12). 

Recent scientific discoveries and assess- 
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ments provide valuable insights about ell- 
dangered species protection (3 ) .  W e  focus 
o n  three issues: (i)  Does the  act protect the 
right elements of diversity? Should the lim- 
ited resources available for conservation be 
targeted toward the protection of higher 
ecological levels of diversity, such as eco- 
systems, rather than toward the  protection 
of illdividual species? Should protection en- 
compass categories below the species level 
( that  is, to subspecies and populations)? (i i)  
Have decisions to classify particular plants 
and ani~nals  as endangered been based o n  
sound science? ( ~ i i )  C a n  ecological and bio- 
geographic knowledge be used to  increase 
the  efficiency of the  ESA? 

What Should Be Protected? 

Although the  stated purpose of the ESA is 
"to provide a means whereby the ecosys- 
tems upon which endangered species and 
threatened species depend may he con- 
served," it attempts to do  so by protecting 
ind~vidual species, subspecies, and, in the 
case of vertebrates, distinct pop~llatlon seg- 
ments. This focus o n  individual taxa has 
come under increasine criticism from those 
who believe ~t to he an  inefficient and 
ineffective means of safeguarding biological 
diversity (4). T h e  sheer nunlber of species 
present in most regions of the  country and 
the lack of ecological information about 
most species are cited as the prllnary reasons 
for shifting conservation activities to higher 
levels of biological organization. There are 
four strong reasons for not  ahandonine the  u 

traditional focus on individual species. ( i )  
Because ecosystems are less discrete entities, 
species provide a more objective means of 
determining the  location, size, and spacing 
of protected areas necessary to conserve 
biodiversity. (ii) Pop~llation declines of in- 
dividual species (for example, freshwater 
~lnlssels, peregrine falcons) may indicate the 
nresence of stress to  a n  ecosvsteln before it 
is obv~ous system wide. (iii) individual spe- 
cies are the source of new medicines, apri- , 

cultural products, and genetic infc>rmation 
useful to  humans. (iv) Although ecological 
services are provided by ecosystems, indi- 
vidual species often play pivotal roles in the  
provision of these services ( I ) .  Efforts to 
protect declining species are collsistellt 
with the goal of protecting ecosystems. W e  

strongly concur with recent reports from 
the National Research Council INRC)  and 
the Ecological Society of America that em- 
pl~asize the need to protect both species and 
habitats; neither is a complete substitute for 
the  other (3) .  

Subspecies and distinct population seg- 
ments of vertehrates have been protected 
by the  ESA smce its inception and cur- 
rently constitute about 20% of listed taxa 
(5). Legislation to  reduce protection for 
units below the  species level has been 
introduced in Congress and will be debat- 

u 

ed in  the  forthcoming reauthorization. 
Advocates of this measure argue that  it 
will reduce the  number of ESA-related 
conflicts by redlcing the  number of listed 
taxa and will allow the  federal govern- 
ment  to  focus limited resources o n  the  
protection of full species. Although sym- 
pathetic to  both  concerns, we believe the  
current policy is sound because it facili- 
tates the  protection of genetic diversity 
within species and encourages people to  
act earlier to  protect declining species, 
rather t h a n  waiting until all subspecies or 
populations of a given species are imper- 
iled. bloreover, as noted in  the  N R C  re- 
port, there is 110 scientific justification for 
protecting populations only of vertebrates. 
Plants, for example, may differ chemically 
a t  the  population level, reflecting genetic 
differences tha t  may prove useful to hu-  
mans (6) .  

Criteria for Listing 

Under the act, protected species are classl- 
fied as either "endangered" or "threate~led." 

u 

T h e  forrner includes "any species which is in 
danger of extinction throughout all or a sig- 
nificant portion of its range"; the latter in- 
cludes "any species which is likely to becolne 
an  endangered species within the foreseeable 
future. . . ." These vague statutory defini- 
tions orovide the Secretarv of the Interior 
with considerable latitude in determining 
which taxa warrant nrotection. Critics of the 
act allege that numerous taxa have been 
accorded protectloll based o n  lllcornplete or 
inaccurate information. 

There is, however, little evidence that 
the Department of the ~nte!io: has abused 
~ t s  authority by listing taxa t , h a ~  are not a t  
risk of extinction. Since passage of the 
ESA, only 4 of lpore than 950 protected 
taxa have been relnoved from the endan- 
gered list because subsequent studies 
showed them to be more abundant than 
previously thought (7). In fact, most species 
are listed when their populations are close 
to e x t i n c t i o ~ ~ .  A recent study found that the 
median population sizes of taxa at time of 
listing bvere only about 1000 individuals for 
animals and 120 individuals for plants; at 
least 39 plants bvere listed bvhen 10  or fewer 
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individuals were knowll to survive (5). 

Where to Protect 
Endangered Species? 

T h e  fear that the presence of endangered 
svecies will lead to  restrictions on the use of 
private lands has spawned nnlch of the 
hacklash aeainst the ESA. It is reasonable, 
therefore, to  ask how important private 
lands are to endangered species protection. 
Approsi~nately 50% of listed taxa occur 
only o n  state and local public lands, tribal 
lands, and private lands (8). 

T h e  current pattern of federal land own- 
ership is imperfectly suited to protecting 
biodiversity. Federal lands are concentrated 
in the western United States, including - 
solne areas with few imperiled species. O t h -  
er regions that harbor high concentrations " 

of localized, rare species contain little or no  
federal land. A carefully designed program 
of land excha~lges between the federal gov- 
ernment,  other oublic landholders, and ~ r i -  
vate landowners could inlprove the federal 
portfolio from a biodiversity perspective 
while providing private landowners with 
relief from their endangered species obliga- 
tions and conlvensation in kind at little or 
n o  federal cost (9). Such a program would 
not negate the need to protect endangered 
species o n  private lands, hut it would reduce 
the impact of doing so. 

Improving the Process 

T o  argue that species conservation must 
remain a central goal in conservation is not 
to say how that goal should be met. New 
approaches with respect to both the science 
and econolnics of protecting biodiversity 
could significantly improve the  perfor- 
mance of the ESA. 

Priorities for j~rotection. Sonle ecosystenls 
are Inore endangered than others and tor- 

tain a large number of species found no\vhere 
else. Such hot spots are critical to conserva- 
tion efforts because nlanv (but far from all) 
endangered species will occur within them. 
It is therefore most effective for the Depart- 
ment of the Interior to give priority to the 
identification and protection of such places 
hy expediting the formal listing of imperiled 
species associated with them. Exanlples in 
the United States include the rain forests of 
Hawaii, the sand ridge scruhlands of central 
Florida, the desert wetlands of Ash Meadows 
in western Callfornia and eastern Nevada, 
and the rivers of the Cu~nherlancl Plateau 
and southern Appalachians (10). T h e  50 
counties in the United States with the larg- 
est nulnber of federallv listed svecies. 1~11ich 
together conlprise about 4% of the nation's 
land area, contain populations of approxi- 
mately 38% of all listed species (12).  

When  ecosvstelns are in a natural or 

semi~latural state, the mlmher of species, S, the protection of hot spots and umbrella 
expected to persist is systematically related species, by protecting disappearing species 
to area, A. This species-area relationship is and ecosystems earlier, and by supplement- 
represented as S = cA ' ,  where 7 is usually in ing the law's regulatory requirements with 
the range of 0.2 to 0.4, depending on the econonlic incentives. 
group and place. This relatio~lship implies 
that a tenfold increase in habitat area a ~ -  REFERENCES AND NOTES 
proximately doubles the number of species 
within it. A n  imoortant conseauence of the 
species-area relationship is that lands pro- 
tected o n  hehalf of animals with large home 
ranges or low population densities will pro- 
vide de facto protection for numerous other 
species with smaller home ranges or higher 
densities. T h e  Department of the Interior 
can maximize the efficiencv of its listine 
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duties hy targeting such taxa, colnlnonly re- 
ferred to as "umbrella snecies" 112). Other 
useful criteria for determining priorities for 
protection include the species' ecological 
role, taxononlic disti~lctiveness, and recov- 
ery potential (3). 

Incentives for protection. T h e  ESA relies 
on fines and jail sentences to ounis11 or 
deter harmf~ll  conduct, hut it provides n o  
incentives to encourage or reward benefi- 
cial conduct, such as restoring habitats for 
endangered species. Changes in hot11 the 
federal tax code and existing subsidy pro- 
grams could he used to this effect. 

For example, to pay federal estate taxes, 
inheritors of large land holdings are occa- 
sionallv forced to sell, subdivide, or develoo 
the property, resulting in loss of \\~ildlife hah- 
itat. In cases where the property contains 
endangered species, the heirs could be given 
the opportunity to defer part of the estate 
taxes hy entering into a n  endangered species 
lnallagement agreement with the Depart- 
ment of the Interior. In other cases. endan- 
gered species will persist on a site only if the 
habitat is activelv manaeecl on their behalf. 
T h e  expenses associated wit11 habitat m a r -  
agelnent (for example, prescribed fire) are 
11ot currently tax deductible; if they were, 
more lando~vners would likely participate in 
efforts to recover e~ldangered species. 

T h e  federal governnlent funds a number 
of incentives programs ailned at encouragi~lg 
farmers, ranchers, and s~nall  woodlot obvners 
to  protect wetlands, forests, soils, and water 
quality (13). T o  date, no  effort has targeted 
these programs to areas where endangered 
species are likely to benefit. This could be 
done by simply modifying the criteria for 
eligible lands or hy paying a premium for 
lands harboring endangered species. Such 
measures cannot \vholly supplant the regula- 
tory require~nents of the ESA, hut they can 
linlit the need for, and increase the flexihil- 
ity of, such requirements. 

T h e  ESA is scientificallv sound. A con- 
tinued focus o n  species protection is neces- 
sary and appropriate and colnplements the 
protection of ecosystems. T h e  effectiveness 
of the act can be inlproved by emphasizing 
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