
Species Hybridization and Protection of 
Endangered Animals 

Much of what has been written recently 
about the plight of the Florida panther is the 
result of the suggestion by Stephen J. O'Bri- 
en et al. (1) that the Florida panther is a 
"hybrid" population resulting from an inuo- 
duction of South American animals to 
southern Florida in the recent past. It is 
unfortunate that this suggestion (hybridiza- 
tion) has been accepted as fact by the pop- 
ular press, as well as by some of those 
planning management strategy (Chuck Fer- 
gus, Research News, 8 Mar., p. 1178). The 
result has been a concern that the alleged 
hybridization may remove the population 
from protection under the Endangered Spe- 
cies Act and complicate any management 
plan (including captive breeding). 

O'Brien and Ernst Mayr (Perspective, 8 
Mar., p. 1187) do a service to the conserva- 
tion community by showing that the occur- 
rence of hybrids (especially between subspe- 
cies) and hybrid zones are natural and that 

er, the Biological Species Concept (BSC) 
they propose may not be the most useful 
concept with which to identify the groups 
we are interested in preserving. 

The BSC is defined as "groups of actually 
or potentially interbreeding populations 
that are reproductively isolated from other 
such groups." This definition does not ad- 
dress hybrids, hybrid zones, syrnpatric spe- 
ciation, the importance of mate recognition 
systems, selection at levels other than the 
organism (genes, populations, species), or 
other patterns that can be observed in nature. 
The BSC was the species definition best suit- 
ed to the orthodox, neo-Darwinian synthesis 
that explains all of evolution by traditional 
population genetics models. For conserva- 
tion, however, defining species on the basis of 
process rather than pattern is a mistake. 

For the purposes of preserving biological 
diversity as it occurs in nature, identifying 
evolutionarily significant units by characters 
that are shared by members of the group 
relies on pattern rather than process. Molec- 
ular genetic techniques allow us to survey 
for a large number of useful characters so 
that we can sort out the pattern of evolu- 
tionary differentiation and develop manage- 

gy, habitat preference, and biogeography, can 
also be included. Molecular data are useful, 
but do not always provide the final answer. 
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O'Brien and Mayr accept reports of par- 
tial hybridization of the gray wolf in the 
United States and of total hybridization of 
the red wolf, thereby possibly encouraging 
efforts to reduce protection of these species. 
And yet, of the supporting references they 
cite, only one (1) provides substantive evi- 
dence, and it only concerns the gray wolf. 
Their reference to a "narrow hybrid zone" in 
the Midwest apparently is based not on the 
presence of animals with intermediate char- 
acters but on the reported spread of coyote 
mitochondrial DNA to the gray wolf in 
Minnesota and on Isle Royale. Field ob- 
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servations indicate that the wolves in those 
areas are morphologically, ecologically, and 
behaviorally 100% wolflike (2); this is also 
demonstrated by the examination of skulls 
(3). The suggestion by O'Brien and Mayr 
that the red wolf originated as a hybrid 
between the gray wolf and coyote is not 
supported by studies of the fossil record, nor 
is it substantiated by a series of modern 
museum specimens; such work indicates 
that the red wolf has existed in much the 
same form since the Irvingtonian, and con- 
tinues to survive as a captive and reintro- 
duced population (3). 
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Response: The points raised by Amato and 
by Nowak illustrate the anxiety generated in 
the scientific-conservation community over 

the enforcement of the U.S. Fish and Wild- 
life Service's "hybrid policy," which exclud- 
ed all "hybrids" from protection. Increased 
knowledge of the natural occurrence of such 
events stimulated us to write the Perspec- 
tive. It was our intention to provide guid- 
ance, rationale, and flexibility for the contin- 
ued protection of groups that we learn have 
experienced introgression or gene flow in 
their recent history. 

We are puzzled by Amato's statement, "it is 
unfortunate that the suggestion of hybridiza- 
tion is accepted as fact by the popular press." 
If he is suggesting that the Florida panther 
data (1) have another interpretation, he does 
not say what it is. If his concern is because of 
the legal implications for the Florida pan- 
ther's endangered status, we agree, and that is 
why we wrote our Perspective. 

We respect Amato's opinion concerning 
the appropriateness of the Biological Species 
Definition (BSC) in conservation issues but, 
after some thought, we have found that we 
are simply more comfortable with the objec- 
tivity of the BSC than with alternative spe- 
cies concepts. We recognize that more than 
50 papers that provide arguments for the 
best definition for biological species have 
appeared during the last several decades and 
that there is clearly a lack of consensus (2). 

Part of the difficulty is that the term "spe- 
cies" is used by biologists with at least two 
different objectives in mind. The first is in 
taxonomy as a unit of classification or nam- 
ing; the second is that species are the end 
product of an evolutionary process (termed 
"speciation") and as such are basic entities of 
evolutionary theory. Historically, the BSC 
replaced the "typological species" concepts 
of Linnaeus and Lyell, which defined species 
as classes of organisms that differed from 
other species by constant phenotypic char- 
acters. This and derivative species concepts 
(for example, Amato's patterns) reject the 
primacy of reproductive isolation and sug- 
gest that equal weight should go to other 
diagnosuc characters (morphological and 
molecular) produced by the process of spe- 
cies differentiation. We believe the BSC is 
less subjective because organisms themselves 
achieve (or fail to achieve) isolation, whereas 
the typological concepts require an arbitrary 
selection of phenotypic characters by the 
taxonomists. Certainly one must often use 
such characters as the evidence that the 
speciation has occurred in allopatric popula- 
tions, but we would caution against the 
conhsion between the evidence for specia- 
tion and the process itself. 

Typological species concepts are fraught 
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with interpretive difficulties such as sibling 
species being assigned to one species, full 
species assignment to reproductively compat- 
ible (BSC) subspecies, arbitrary selection of 
diagnostic characters, and numerous species 
designations that err in the direction of exces- 
sive taxonomic splitting. Tlurty years ago, 
George Gaylord Simpson formulated a per- 
spective analogy when he noted that monozy- 
gotic twins are not defined as twins because 
they are so similar, but they are so similar 
because they are twins (3). In the same sense, 
individuals do not belong in the same taxon 
because they are similar, but they are similar 
because they belong in the same taxon. The 
BSC recognizes that species develop and ac- 
quire reproductive isolation in nature and 
that process is accompanied by varying de- 
grees of distinction. Arnato's statement that 
the BSC "definition does not address hybrids 
[or] hybrid zones" is precisely the mistake 
made by the U.S. Fish and Wildlife regulators 
in designing the ill-fated "hybrid policy." The 
BSC addresses the hybrids in extenso (2), but 
the failure of policy-makers to notice that 
prompted our Perspective. 

Nowak is aware of the extensive literature 
dealing with possible hybridization of the red 
wolfwith coyote, as his own masterfid treatise, 
cited in our Perspective (5), discusses this con- 
cem. Early suspicions were actually prompted 
by the observation that most morphological 
characters that discriminated red wolf from 
gray wolfand coyote were size related. A recent 
molecular description of captive red wolves, of 
tissues from wild-caught animals used for es- 
tablishing the captive stock, and of museum 
specimens from their historic range revealed 
composite mitochondrial DNA genotypes that 
were indistinguishable from those of modem 
populations of gray wolves or coyotes (6).  
Whether red wolves represent recent genotypic 
hybrids or a now extinct (in the wild) subspe- 
cies of gray wolf (perhaps a New World ana- 
logue of the Old World subspecies of gray wolf 
Canis lupus pallipes), or both, cannot be un- 
equivocally discerned from the available data. 
The analysis of morphological characters unre- 
lated to size and nuclear molecular markers 
from specimens that predate recent coyote-red 
wolf overlaps would be an important measure 
with which to resolve this question. The pos- 
sibility that Nowak is correct in recognition of 
a distinct evolutionary lineage of Canis pro- 
vides, to us, a compelling case for continued 
legal protection. 
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Fergus' article does not discuss the most 
signhcant way in which the recent legal settle- 
ment between the Fund for Animals and the 
U.S. Fish and Wildlife Service (FWS) concem- 
ing the federal g o v e m ~ n  captive breeding 
program for the Florida panther could help 
pave the road to recovery for the panther-by 
compelling the FWS to ascertain what must be 
done to safeguard habitat for both existing and 
reintroduced panthers. 

While it is true, as the article points out, that 
there has been disagreement among wildlife 
groups and regarding the wisdom of a 
captive breeding effort, there is consensus that 
the sing1e greatest threat to the panther is the 
degradation and loss of essential habitat. Thus, 

requiring the FWS to long-neglect- 
ed habitat issues, such as "reintroduction goals 
and strategies for sit& both within and outside 
the State of Florida," as well as the specific 
"actions that would be taken to ensure the 
preservation and suitability of such sites for 
reintroduction," the settlement could play a key 
role in panther recovery. 

Captive breeding may or may not prove to 
be part of the solution to the panther's problem 
(one of the other features of the settlement 
agreement requires the FWS to evaluate the 
option of introducing other subspecies of Felis 
concolor into the exisdng wild population as a 
means of increasing the number ofanimals 
restoring genetic variability). But it is certain 
that captive breeding in the absence of a con- 
certed effort to preserve habitat will not suc- 
ceed-at least ifthe objective is, as it should be, 
to ensure the survival of the panther in the wild 
instead of in captivity. 
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Erratum: In the Special Report "Science careers" edited 
by Constance Holden (24 May), Michigan State Univer- 
sity should have been given as the institution that granted 
a Ph.D. to Christopher Uhl (p. 1123) and the University 
of Illinois as the institution that granted an M.S. and a 
Ph.D. to Alfred Cho (p. 1124). 

Give Your 
Community's 

Schools 
The Gift For 
Excellence 

rn rn 
B 0 0 KS & F I L M S 

W hat can you do to help 
teachers in your com- 

munity bring science to life in 
every classroom? Give your 
school's librarian, principal, PTA, 
or alumni group the gift for excel- 
lence - a subscription to the 
critical review journal that tells 
which ofthe thousands of books, 
films, and other nonprint media 
products published every year 
contain accurate, properly pre- 
sented science. 

With SB&, your schools can 
Stretch dollars 
Reinforce learning 
Keep science classes 
fresh and varied 

Act now! SBt2F costs $35 for 
9 issues. Order a subscription to- 
day and we'll send the school an 
announcement of your gift. The 
school will thank,you today, your 
childrenwillthankyoutomorrow. 

Mail your check for $35 to: 
Science Books & Films 

Room 1155, AAAS 
1333 H Street NW 

Washington, DC 20005 

Be sure to include the name and 
address of the school along with 
your name and address as donor. 




