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Introduction

As natural habitats continue to diminish, the onus of saving some fraction of the world’s
biodiversity, as far as animals are concerned, falls ever more heavily on the zoo community.
It is sometimes thought anomalous that, of the estimated 2 to 30 million living species
of animals (see (GROOMBRIDGE, 1992}, captive breeding efforts should concentrate on
the larger terrestrial vertebrates, but there are good reasons for this: their large size
makes them liable to extinction sconer than smaller species for ecological reasons, yet
at the same time they are for the same reason more likely to be keystone species; their
conspicuousness renders them targets for indigenous or commercial overhunting, and at
the same time enables them to serve as flagship species for conservation. Yet captive
breeding programs are as poorly funded as are in situ conservation efforts, and we must
ask what is it, precisely, that we are trying to save?

The Species concept

The living world is a dynamic system; the name we give to this phenomenon is Evolution.
Because of this circumstance, biological taxonomy s doomed to be an inexact science.
Mammalian taxonomists can, given a full dataset, document degrees of interrelationship
with considerable exactitude, but must also try to work with an information retrieval
system bequeathed to biology nearly 250 years ago, by Carl Linnaeus. The genius of
Linnaeus is that despite the Darwinian revolution his system still works, after a fashion,
it 1s difficult to conceive of anything that would be superior; but it should not be set in
stone - here is a genus, here a family.

More relevantly in the present context, it is not possible to even say here is a species,
here a subspecies. This is the way nature works, and unfortunately we just have to live
with the consequent uncertainty (VANE-WRIGHT, 1992). The most influential view of
species is the Biological Species Concept of Ernst Mayr (MaYR, 1942), whereby species
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“do not interbreed” (understand: “in a state of nature” ); this made the category Species
the most nearly objective in the taxonomic list, but this does not mean that it always
works.

There have been several attempts to refine it. PATERSON (1986) proposed the Re-
cognition concept: that a species is a community of organisms that share a common
fertilisation systern. TEMPLETON (1989), attempting to incorporate asexually reprodu-
cing organisms into species theory, proposed the Cohesion concept, whereby a species 1s
that community of organisms which has either genetic or demographic cohesion, or both.
Like other strict definitions such as MAYR’s, PATERSON’s and TEMPLETON’s concepts,
at least if strict adherence or non-adherence are required, are probably doomed to failure
for exactly the same reason: the system is dynamic, not static, and one simply has to
expect that there will be cases that, in one way or another, are impossible to classify.

A recent attempt to break with “Biological” species concepts altogether is the Phylo-
genetic Species Concept (CRACRAFT, 1989). Species, in this view, are the terminal taxa
on a cladogram, the points at which populations become 100% diagnosible. This concept
insists that, like higher taxa, species must be monophyletic: a claim which tends to be ig-
nored or explicitly denied in “Biological” concepts. The Phylogenetic concept, if applied
strictly, is bound to fail for the same reason: there is simply no objective point where
a species begins and a subspecies ends. There is Just a continuum, at some point along
which a practising taxonomist says “it is convenient, in this instance, to draw the line
here”.

A case in point is a recent revision of the taxonomy of West African Black-and-
White Colobus monkeys (GROVES et al., 1993). The ranges of two distinctive taxa,
formerly classed as subspecies of a single species, Colobus polykomos polykomos and
Colobus polykomos vellerosus, meet in Ivory Coast, where they are found west of the
Sassandra and east of the Bandama Rivers, respectively. Phylogenetic analyses show
clearly that they are not in fact sister taxa: vellerosus forms a clade with the East and
Central African species Colobus guereza, and the principle of monophyly (sce above)
dictates that it therefore be separated at species level from C.polykomos. Yet between the
rivers Sassandra and Bandama occurs an intermediate form, Colobus polykomos dollmani:
it is in fact a morphologically rather variable population - not, at any rate, a stable
subspectes - and tends to be closer to vellerosus (GROVES et al., 1993). How should
we handle such a case, where Biological and Phylogenetic Species concepts appear to
conflict? The decision was taken to class Colobus vellerosus as a full species rather than
as a subspecies of C. polykomos, despite the evidence of hybridisation between them. Was
the Phylogenetic concept being awarded priority over the Biological concept? Yes and
no: the phylogenetic status of the two taxa (and their relative C.guereza) is quite clear,

. but their biological status is not: they did hybridise, but it was very one-sided (the more

apomorphic C.vellerosus “swamped” the more plesiomorphic C.polykomos), and the two
river barriers prevented gene exchange, such that the two do not in that sense form a
genetic continuum. The taxonomic solution adopted was chosen because, on balance, it
was “useful”.

And what about subspecies?

Subspecies are geographical segments of species that are genetically distinguishable in
some way. They are not varieties or morphs. White tigers do not form a subspecies
of the tiger, Panthera tigris, because they do not inhabit different geographic regions;
instead, the subspecies of Panthera tigris are defined by other features: size, pelage
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density and pattern of marking are characters that vary from place to place within the
overall range of the species, and within certain circumscribed regions particular states of
these characters are so consistent, so distinctive, that subspecies can be delimited. The
white morph occurs sporadically within the range of one of these subspecies (the Indian
one).

This chapter focuses on the tiger because, unlike all too many endangered species,
its geographic variation is well known, thanks to the work of the late V.Mazak (MAZAK,
1983). This author studied hundreds of skins, skulls and living specimens, concluding
that the character states varied across the species’ range in such a way that he could say
that within region A tigers look thus, and can almost always be distinguished from those
within region B where they look thus. He therefore classified the tigers of the two regions
as different subspecies.

Regions A and B abut on each other, and in the zone between them occur intermediate
tigers; but, importantly, these zones of intermediacy (“intergradation”) are narrow and
not comparable in extent with the wide ranges occupied by the “pure subspecies”.

The 8 subspecies, and their current range, recognised by MAZAK are as follows:

1. Panthera tigris tigris: India, Nepal, Bhutan, Bangladesh.

2. P.t.corbetti: the mainland of Southeast Asia, into southernmost China.
3. P.t.sumatrae: Sumatra.

4. P.t.sondaica: Java.

5. P.t.balica: Bali.

6. P.t.amoyensis: Central and most of southern China.

P.t.altaica: Northeastern China, Korea, the Russian “Far East” and northern Mon-
golia.

8. P.t.virgata: the Caspian shores and Transcaspian region, from Azerbaijan, eastern
Turkey and Iraq to Kyrghyzstan.

For conservation and captive breeding purposes the taxonomy of Panthera tigris stands
as an ikon: 1t illustrates just about every significant point about subspecies. First, that
they are easily recognisable: anyone can learn to recognise them, with very few mistakes,
and their skulls are as distinctive as their skins. Secondly, that they are consistent over
vast areas: one can predict that (almost) any tiger from, say, Thailand will correspond
to the description of P.t.corbetti, and of no other subspecies. Thirdly, that distinctive
though they are, they are still all one species, interfertile in nature (where their ranges
meet) and “variations on a theme”. Fourthly, that some live on islands and do not have
a chance to interbreed in the wild but, because their characteristics are of the same kind
and degree as those of mainland subspecies, they too are reckoned to be just subspecies.
Fifthly, that they represent, in several cases, different habitat and climatic races. Finally,
the obvious but so often misunderstood point, that subspecies are part of a species; there
1s not “a species and its subspecies”, but “a species divided into subspecies”.

Some of these subspecies are thought to be extinct; all that survive are endangered,
some critically so (especially P.t. amoyensis, which numbers under 100 in the wild and
in captivity combined).
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To interbreed different tiger subspecies in captivity would be to destroy a great deal of
biological information. It is surely not for nothing that the tropical rainforests of Southeast
Asia have developed a different subspecies from the deciduous forests of Siberia with their
deep winter snows. It may be only chance, aided by a barrier to gene-flow, that there are
different subspecies in the apparently similar environments on either side of the Straits
of Melaka — but can it be guaranteed?

The taxonomy of the tiger is so satisfying, in fact, that it may be too easy to overlook
one point: that genes will vary in frequency even within subspecies, and that to interbreed
tigers from Nepal and Cape Comorin, even though they are both P.t.tigris, may involve
almost as much loss of genetic information as to interbreed two different subspecies.
What, in the end, are we trying to preserve? Is it not gene-pools?

The message for conservation

The important point is this: having a checklist of mammal species does not mean that
there is nothing more to say about taxonomic diversity within mammals. Further: even
if the checklist goes to subspecies level, the process of cataloguing mammals’ genetic
diversity is not finished. This is why geneticists, even taxonomists themselves, have urged
a less rigid approach. Conservationists have come to recognise Evolutionarily Significant
Units (ESUs) within species - not all subspecies are equal, as RYDER (1986) puts it in
introducing the concept; the ESU would be extraordinarily hard to define, representing
a sort of convergence between different sources of evidence, and research in determining
their status, and implied value, is a continuous process.

MoriTz (1994) goes further even than this, proposing the adoption of separate Man-
agement Units (MUs) even within RYDER's (1988) ESUs, to recognise that taxa do not
form an even population smear in the wild, but tend to be structured into demes with
reduced gene-low between them. To appreciate this point fully it is necessary to under-
stand a population’s genetics, morphology, behaviour, ecology, adaptive status: in fact,
the whole process is exactly like the process which has to be gone through for a formal
£AXONOMIC TeVISIOn.

Within putative species, too, there may turn out 1o be unsuspected reproductive
barriers. RYDER et al. (1988) instance the supposed subspecies of Kirk’s Dikdik, Madoqua
karkii, which are very weakly differentiated externally but turned out to be chromosomally
different and so failed to breed when placed together in captivity. Such taxa are known
as cryptic or sibling species, and by any criterion must be ranked as fully distinct species.

Summary, and what we need to do

The consequences of all this for captive breeding can be summarised
as follows:
1. Today’s subspecies may be tomorrow’s species, as soon as some taxonomist gets
around to revising them.

2. Even subspecies that no-one would think of distinguishing at species level may still
- because we are dealing with a continuum - have notable physiological differences,
to be taken into account especially if reintroduction 1s contemplated. Interbreeding
them may even lead to outbreeding depression (Greic, 1979). WirTH (1994)
instances tropical and cold-temperate subspecies of tiger; or one might recall the
hyraxes from highland and lowland regions of Kenya (U.GANSLOSSER, pers.commi.).







