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Chapter 8

Taxonomy of Living Equidae’

Colin P. Groves

Tuaxonomy. like any other branch of science, is dynamic
and subject to change as our understanding changes.
There is not, and cannot be, any one “official” taxonomy.
[tis subject to tluctuation as past errors are corrected, as
new data accumulate, and as concepts change. The
following examples illustrate this.

8.1 Past errors

8.1.1 Individual variation

Theexplorers and big-game hunters of the 19th and early
20th centuries were certainly wont to mow down the large
mammals of Africa in great numbers, but rarely did they
think to preserve more than one or two for scientific study.
So we have Matschie, Lydekker, Pocock, and others
erecting new species and subspecies of plains zebra based
on single specimens that looked different from any they
hadseen previously. Turn-of-the-century taxonomists had
no idea what the variation from one individual to another
encompassed; nowadays we do — and we can often see
several of these “subspecies™ in a single photograph of
living zebras in an East African reserve!

8.1.2 Age-related variation

Again, our predecessors had little idea how an animal
changed as it matured. Wild asses, onagers and plains
zebras were becoming more common in Europe by the
early years of the century: Grévy’s zebra, however, was still
a rare beast in zoos, and Pocock was not to know that sub-
adults of that species have brownish rather than jet-black
striping. so he described Equus grevyi berberensis, a brown-
striped race from further north than specimens previously
seen by him. [ronically. the type specimen of Equus grevyi
itsell’ is a brown-striped sub-adult — a fact perhaps not
suffictently stressed by the describer, Oustalet.

8.1.3 Erroneous identification

Lvdekker(1903)described and tigured someliving onagers
in the Duke of Bedford's collection, including a specimen
said to have come from Meshed (now Mashhad) in north-
eastern [ran, which he incorrectly identified as the Ghor

Khar or Indtan onager and named Equus onager indicus:
and a specimen of unknown origin, which he ascribed to
the Persian onager and named Equus onager onager. The
Mashhad animal in Lydekker's figure has an extensive
coloured zone on the flanks, and the boundary between
white and coloured areas on the face follows the contour
ofthe jaw angle; itis surely a Persian onager. His “Persian
onager’, however. has the white extension well up on the
flanks and the high crown and raised nasals, typical of the
Indian form. [n other words. he had got them the wrong
way round.

Pocock (1947), who by that time used the generic
name Microhippus for onagers. accepted Lydekker’s
identifications. The only three [ranian specimens that
Pocock had actually seen were three skins from Yezd (now
Yazd) in the British Museum: because they were unlike
Lydekker's supposed Equus onuger onager, he described a
new subspecies Microhippus hemionus bahram based on
them. Itisa pity to quash such a poetically inspired name.
but Pocock. misled by Lydekker'serroneous identification,
had simply redescribed the ordinary Persian onager.

8.1.4 Odd philosophies

Some of our predecessors were a little bit eccentric, and
none more so than Paul Matschie. who worked in the
Berlin Museumn from about 1890 until his death in 1924,
When he started work, Darwinian evolution was only 30
years old and there were a few hold-outs, mostly of the
older generation -but notall. For Matschie, the elucidation
of species and subspecies and their geographic distribution
was the discovery of the Lord's masterplan. As he had no
truck with evolution. so he did not believe in individual
vartation either — the localities must be wrong or
insutficiently precise, that's all. Matschie is known as a
great “splitter”, a describer of vast numbers of (mostly
spurious) species and subspecies. and that is why. In his
final days, he came to believe that the Great Plan was
probably connected with half-degree units, so that if two
specimens of a species or genus came from localities more
than half a degree apart they must be taxonomically
different, even if he was the only one who could detect
exactly what the differences were. In equids, he described
Microhippusafeliwhich. because itcame from the specified
distance away from what he called Microhippus holdereri

1. Taxonomy in this chapter differs from the official Red List taxonomy. As Calin Groves points out, taxonomy is an evolving science and with new techniques, data, and theory,

current categories will be guestioned, reviewed, and perhaps changed.
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( NOYEguus hemionus holdereriy, simply must be distinet.
1 should perhaps add that T have seen the Ly
r ecifelivnd holdereri, and they are very similur.

pes of both

2.2 Changes in viewpoint

& .2.1Generic limits

T he @nus Equus was proposed by Linnzeus (1758) to
irzclude £ caballus (horse). £ asinus | ass) and E. zebra
(rxounainzebra), and the type species wus tacitly acceptad
b~ hissiceessors as the first of these. From time to time
duaringthe [9th century different authors proposed to set
ass ide me or more species of living equids into genera
or her than Equus on the general grounds that they were
- differat enough™. Part of the philosophy was. no doubt.
thoait herses, ass. onagers. and zebras are all the living
Specie.s that we have in the family Equidae, and there is
sy fhicient “taxonomic room”™ for several genera. The wish
to divide up the genus in this wuy persists in the modern
erz1: Trumler(1961), Groves and Mazik(1967), and Bennett
(1980) dre examples of this. Thereis a different philosophy
be hind Quinn’s (1957) multigeneric scheme: the author
sawv the different modern groups as the end-points of
lineagesthat could be traced back deep into the Miocene,
and hadeven achieved monodactyly independently.

Quimn was wrong. Although proposals have been
made tolink taxonomic ranking to time depth, these have
not achieved general acceptance and the only widely
acknowlkdged criterion for taxonomic categories {(above
the speties level, at least) is monophyly. So, the single v.
multigeneric schemes are essentially a matter of taste. The
fossil record of the Equidae is one of the best known
among mammals and is replete at every level with genera,
leaving much less ‘room’ for multiple genera among the
living fauna. There is also some doubt what these generu
would actually be: will Equus, Asinus. and Hippotigris
suftice, or must we have Hemionus, Dolichohippus, and
Cuagga as well? What. really, are the inter-relationships
of the living species? For the moment, the less formal
category of subgenus will have to do and [ suggest that,
because the six living species-groups are very clearly
separate and there are fossil species to accommodate as
well. six subgenera may be appropriate, at least until we
learn moreabout the finer degrees of relationship. Groves
and Ryder (2000) proposed to reduce this to three, and
further studies are needed to confirm relationships.

[t is worth adding that Pocock was a great splitter of
generd, 48 he was of subspecies, but rather a tumper at the
gpecics level, with the result that he ended up with alot of
monotypPic genera. He placed onagers in a genus
Microhippus tollowing Matschie. but the name
Microhippus was originally proposed by von Reichenow
(1915} for Przewalski's horse. So, Matschic and Pocock

were both wrong, As Trumler (1961 pointed cut, the
carliest available generic name for onagers 15 Hemionus
{Stehlin and Graziest 1933,

8.2.2 The species question: what is a
species?

Most non-taxonomists stilloperateona misunderstanding
of the Biological Species Concept (BSC) of Mayr (1942).
Thepopularmisconceptionis that different SPECIeS Cannot
interbreed: some go o step further, believing that species
are sometimes able to interbreed. but hvbrids between
them are sterile. This is not in fact what Mayr said. He
proposed that species “do not interbreed under natural
conditions™. and emphasised that this reproductive
isolation might be the result of either pre- or post-mating
isolating mechanisms. The post-mating mechanisms are
those that cause hybrids to be sterile: the pre-mating ones
include such things as ethological mechanisms {e.z.
different courtship displays), which can be broken down
under unnatural conditions, such as captivity. If the pre-
mating mechanisms break down, we may well discover
that post-mating mechanisms are not in ply
perfectly fertile hybrids will result.

Clearly. sympatry between two taxa IS prima fucie
evidence for the existence of reproductive isolating
mechanisms between them: under the BSC. however,
allopatrictaxa are simply notamenable to being objectively
assessed unless we are able to conduct breedingexperiments
incaptivity. Even then, ifcrossing them is unsuccessful or
hybrids between them are sterile, we can say that they are
reproductively isolated and so are distinct species.
Alternatively, if they interbreed to give fertile hybrids, we
arenot therebyenabled to claim the converse. namely that
they are members of the same species. Inanv case, usually
breeding experiments are simply not feasible. which in
practice means that the vast majority of sexually
reproducing species cannot even be tested.

We must remember, too, that we are faced with a
dynamic biological reality. where reproductive isolating
mechanisms may be partial, so that we can speak of hybrid
fertility being reduced. but not abolished; and. at times,
wecan even demonstrate thatsome well-established species
are themselves of hybrid origin. Runa esculenta, the Edible
Frog. is perhaps the best known example of this.

Several variants of the BSC have been proposed, for
example, to extend the voncept to asexually reproducing
organisms; and Simpson'’s Evolutionary Species Concept
~ that a species has its own unitary evolutionary role and
history - gives the BSC a time depth. But is this really
applicable in practice? Don't we need an operational
definition of this concept, the spectes, which we all
Is 50 basic?

When I'survey drawers full of sad skins ina museur,
and try to sort them into species and subspecies, [ have

we — and

dgree
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no difticulty with the sympatric ones: they are

arsfinferentially! 1'cprodx,xctivc!yiso[a:cd.Thcy aredistinet

comsistently different, they coexist geographically, they
)

species. Excellent. Now what ahout the allopatric ones? -
they may well difter, but at what level should | represent
this taxonomically? The heretical thought has surely
occurred 1o every museum tuxonomist al some time or
other: should T not apply exactly the same criterion? It
they are consistently different. should not they too be
classitied as distinet species? Cracraft | 1983) zave voice to
such thoughts when he pointed out what an arbitrary
decision it could be, o assess whether two taxa might or
nught not interbreed were their ranges to meet, and
proposed the Phylogenetic Species Concept ( PSC), whose
operational criterion is simply the diagnosability (or, as T
putitabove, the consistency) of the candidates for species
status,

Where does this leave the reproductive factor? 1Its
potential importance is unquestioned but, in itselt, it can
neverbeacriterion, We usually donotknow whether there
15 Interbreeding between two Species, or we may even
know that there actually is: the significant factor is that, if
there is (nterbreeding, any resulting gene-tlow does not
affect the character discontinuity between them,

8.2.3 The subspecies question

Conceptually. there is no disagreement about what
subspecies are: they are geographic segments of a species
that are morphologically differentiated to some extent.
They are geographic: by definition, they can never be
sympatric. They are morphologically differentinted — by
how much? Not consistently 100% which. under the PSC,
would make them different species. Mayr's 75% rule —
three-quarters of individuals of one subspecies must be
distinguishable from al] individuals of all the others — 1S
usually upheld. but thisis a rule-of-thumb. The subspecies
isjusta point on thecontinuum ofdegreesof differentiation
at which it becomes helpful (or desirable. or simply
convenient) to recognise that differentiation with a
trinomial,

Subspecies are often the stepson astepped cline. If the
clinal gradient is insensibly smooth, obviously to dignify
its two ends as subspecies is rather arbitrary. A stepped
cline. however. iy something else; one can say that, within
limits, subspecies A ends fere and subspecics B begins
there, and between the two points is a more rapid chunge
in gene frequencies. metrical averages, or whatever one is
talking about.

NB: Either a species has at least two subspecies, or it
hasnone. Subspeciesexist in refation to one another: there
is no such thing as a species having one single subspecies.
Oneot'the subspecies is called the nominotypical subspecies
and its subspecific name repeats its specific name: this will
be the subspecies that exists at the species’ own type
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locality. There is no assumption that one subspecies iy

more “typical”™ of the species than another.

8.2.4 Nomenciature of domestic animals:
are domestic animals the same species
as their wild relatives, or different species?

I'bave argued that there i and can be no definitive
answer to this (Groves 1993, They are not subspecies
because they are sympatric; they are not. or generally not,
different species because. except in a few outstanding
cases, they are not diagnosably different. [ have called
them “paraspecies’. Corbet and Clutton-Brock {1984)
argued that. in most cases, it is convenient Lo maintain the
fiction that, for nomenclatural purposes at least, they are
different species,

The wild species may have subspecies: the domestic
species does not. Domestic breeds. however distinct they
are, are sympatric: they arise and merge within very short
pertods of time,

8.3 Subgenera

8.3.1 Subgenus Equus: horses

Externally, horsesare recognisablebya numberoffeatures:
the long-haired tail: the mane that is both long und thick
and tends, at leastin winter and/or with mereasing age, to
tall to one side; the rounded croup: the usual presence of
chestnuts on hindlimbs as wel] as forelimbs: the broad,
rounded hoofs; and the poorcountershading, weak dorsal
stripe. and dark lower limbs with generally traces of
stripes on carpus and tarsus, Cranially, they have a
relatively small skull, reduced cranial flexion, long
diastema. large prerygopalatine fossa, and long, rounded
oceipitalerest. The nasalend ofthepremaxillais truncated
orrounded, so that it forms the angle of the narial notch.
Postcranially they have a long scapula and stout
metapodials and phalanges, and the metacarpus is short
compared to the metatarsus., The pelvis is broad and
spluyed compared to other subgenera, biischial breadih
being high compared to biacetabular. Finally, the height
of the pelvic inlet is strongly sexually dimorphic.

Groves (1986, 1994) argued thatall horses thatsurvived
into historic times belonged to one species, Eqguus ferus
Boddaert 1785, with three subspecies: £ f ferus, E /
svlveseris. and E. Jfoprzewalskii., The evidence that the
Przewalski's horse is the eastern representative of the
species that contained the European tarpan is admittedly
inferential: a gradation of colours from west to east and.
apparently. the occasional dppearance of Przewalski-like
coloursin Europe (including, as many people have noticad,
on the walls of terminal Pleistocene caves like Lascaus,
France).



There is no evidence that there were any subspecies
wi thin whathasconventionally been considered the runge
of T B f proewalskin,

8. 3.2 Subgenus Hemionus: onager and
ki angs; Asian wild asses

Th e subgenus is characterised externally by the short,
see-mingly clipped mane, tufted tail, chestnuts (which
arez very large) on Forelimbs only. short erect hair f forming
q broad dorsal stripe 30-100mm broad, and white
un clerpartsandlowerlimbs. Cranially, by the very narrow.
squiared, upturned occipital crest, shortened braincase,
lory g vomer, short diastema. and short ptervgopalatine
fossa. The nasal end of the premaxilla is truncated or
rouvinded, so that it forms the angle of the narial notch.
The tuber maxillae extends back, hiding the
pte rygopalatine fossa in ventral view, like Quagga and
unlike other subgenera. Postcranially, the subgenus is
dis tinguished by the short scapula, humerus and femur,
the elongated. slender metapodials and the elongated
dis tal phalanx. The metacarpus is short compared to the
me tatarsus, the biischial breadth high compared to the
biacetabular, and the height of the pelvic inlet is strongly
sex ually dimorphic.

Grovesand Mazik (1967) argued that the kiang, of the
Tibetan plateau, is a distinct species from the onagers of
the morelow-lying Asian deserts. The differences are very
striking and this separation has been widely followed. The
subspecicsonager, kulan, hemionus, and castaneus form an
intergrading series, overlapping (at the extremes) in their
traits, buteach strongly distinct as a unit. The subspecies
herprippus is much smaller than any other and as a result is
in fact a diagnosable taxon (in the PSC sense). while the
supposed subspecies £, b khwr is also. unexpectedly,
diagnosable

Equus kiang Moorcroft 1841: kiang
Description: The kiang or Tibetan wild ass is of large size,

with its large head and thick muzzle. a relatively long
mane, and long hairs, which are not restricted to the tail

tilt, but extend seme way up cither side ol 1ail The
pattern on the contrasting dark (reddish) bo dv blocs and
whitcundersideis characteristics the demarcuation between
them on the tlank is obligue from withers to mid-flunk.
and the white rump paich is infused with the reddish
tone of the haunch. The dorsal » [ripc 15 thin and never
bordered with white, and it extends to tail tuft. A dark ring
surrounds each hoot, whilst the ear measures 165-178mm
long.

The skull resembles £ hemionus. altho ugh the incisors
tend to sit more vertically in the juws fexcept n aged
individuals. in which mel rrecession tends to reveal the
oblique rootsy and the highest point on the cranial [ profile
isoften dlrut above the posterior rim of the orbit instead

ot behind i
For skull measurements, see Table 8.1,

1. Equus kiang kiang Moorcroft 1841: Westarn kiang
1841 Equus kiung Moorcroft. Eastern Ladakh.

Colour: The colouris dark red-brown in summer. dark
brown in winter. The size is large. the nasal bones
short. and the toothrow relatively short,

Localities: “Little Tibet™ (=Ladakh): Shooshal.
Ruckshal: Kuluang and Chibra, both Hanle: L Tsor
Chum and Tukalung. both Rupshu: Spanglung: Apo
Tso. Sundschilling Plain; Gunlav, >35.000m: Gunari
Khorsum.

2. Equus kiang holdereriMatschie 1911: Eastern Kiang

WUl Equus ( Asinus ) kiang holdereri Matschie. Kuku
Nor.
1924 Microhippus tafeli Matschie. Tosson Nor.

Colour: The colour is not so dark. and is a strong red
in summer, whilst darker red-brown in winter. The

white of the underside advances higher up the flanks,
and the size is large, the nusals very long. and the
toothrow also long.

Tabte 8.1. Skull measurements of Equus kiang (mm).

Greatest length
Nasal length
Toothrow length

514.2 (504-531)
203.7 (200-208)
154.0 (145-163)

552.1 (495-538)
223.3 (212-238)
165.1 (158-171)

E h. kiang E. h. holdereri E. h. polyodon
Males - 10 6 4
Greatest length 518.4 (492-537) 533.5 (525-547) 475.0 (473-479)
Nasal length 200.3 (179-217) 220.2 (214-226) 1956.5 (191-197)
Toothrow length 181.1 (155-167) 168.3 (164~173) 158.8 (153-185)
Females 5 ‘ 8 3

481.0 (474-494)
198.3 (192-205)
155.7 (151-160)

MMM
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