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9.5. Schematic drawing of individual horse chromosomes showing segmental homology with human

(TNRNINGY /aﬁ fman ChOMASOmR L0 indy ot the bottom). The current status of physically mapped type

3 {coding sequences; see Tables 9.5 and 9.7 for references) is also presented. Genes connected to vertical bars
nning the entire length of the chromosome represent those mapped using somatic hybrid panel analysis, while
3¢ connected to a small vertical line represent those mapped using in situ hybridization. Each gene bears a

Jured circle indicating the human chromosome on which it is present. followed hy the nene eymhnl and nranics
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The Order Perissodact

The order Perissodactyla, known as odd-toed hoofed mammals, are character-
ized by the relative enlargement of digit Il on each extremity. Other charac-
teristics include, in the skull, the persistence of the tuber maxillare, and, in the
dentition, the basic m-shape of the occlusal pattern of the maxillary molars
(modified in living Equidae, but extremely useful for recognizing primitive
fossil perissodactyls).

The order contains three living groups, the horses, tapirs and rhinos,
and two major extinct groups, the brontotheres (or titanotheres) and the
ancylopods (or chalicotheres). The brontotheres arose in the Early Eocene and
survived into the Oligocene but no longer; the ancyclopods arose in the late
Eocene and survived into the Pleistocene. Tapirs and rhinos differentiated in
the Late Eocene.



The following outline classification of the Perissodactyla is based on
Prothero and Schoch (1989), but excludes the hyraxes which (contrary to the
classification of Prothero and Schoch) are not perissodactyls but are related to
the elephants and sirenians.

Order Perissodactyla
Suborder Titanotheriomorpha — brontotheres
Suborder Hippomorpha
Superfamily Pachynolophoidea
Superfamily Equioidea
Family Palacotheriidae
Family Equidac
Suborder Moropomorpha
Parvorder Ancylopoda — chalicotheres
Parvorder Ceratomorpha — tapirs and rhinos

The Pachynolophoidea, restricted to the Eocene, were small perissodactyls
with simple teeth, but with some development of the complexity of the cheek
teeth which characterizes equids; in particular, the premolars were somewhat
molarized (meaning that they had come to resemble the molars to some
degree). The Palaeotheriidae, from the Late Eocene and Early Oligocene, were
larger (some of them tapir-sized) and longer necked, but still extremely primi-
tive; they include Palaeotherium, which was described by Georges Cuvier in
1804, and was one of the very first fossil mammals to be discovered.

The Family Equidae

The Equidae are known from the earliest Eocene. The famous Hyracotherium,
described by Richard Owen in 1841, is very primitive, and the various species
which have been included within it, and which differ only very slightly from
each other, are now regarded as probable ancestors to the Pachynolophoidea,
the Palaeotheriidae and probably the Moropomorpha as well as the Equidae,
O many authors now place them on cladistic grounds into different genera.
The species described by Owen, THbmorn ,.,,x‘,‘NQVE.N.::E, is thought by Hoocker
(1984) to be the ancestor of the Palacotheriidae. The ancestor of the Equidae,
according to Hooker, is the species formerly known as Hyracotberium
cuniculum, which he places in a new genus Cymbalophus.

The general outline of the evolution of the Equidae is summarized by
Evander (1989). After Cymbalophus of the earliest Eocene (54 million years
ago (mya)) of Europe, the line moves to North America, and goes more or less
straight through a series of genera which (except for the last two, which do

overlap) simply mark points on the tree which are represented by good
10001l meeriat. Orobippus (Early Eocene, S0-47 mya), Epibippus (Middle and
Late Eocene, 47-40 mya), Mesobippus (Late Eocene and Farly Oligocene,
40-30 mya), and Miobhippus (Latest Eocene and Oligocene, 37-25 mya). The
line leading to modern horses had thus gone through more than half of its

evolutionary history with hardly any branching until the latest stages. The
narrow basicranium so characteristic of modern horses was absent in the
primitive stages but had been developed by Mesohippus, and the dentition of
each is advanced over its predecessor(s): more complex, with more cusp
development, but still without any uniting of the cusps into ridges.

The line then, at the beginning of the Oligocene some 25 mya branched
into the Anchitheriinae and the Equinae. Both these lines were advanced
in having molar ridges, unlike their predecessors; the Anchitheriinae, which
lasted until about 12 mya in North America and 7 mya in Asig, lost some
features of the molars and the foot skeleton which the Equinae retained, while
the Equinae developed a close-packed foot skeleton suitable for running in
open grasslands,

The line of the Equinae continued through to the Middle Miocene (15
mya) via Kalobatippus, Archaeobippus and Parahbippus, with increasingly
complex molars. From Archaeohippus on, the skull developed a post-orbital
bar, a complete strut of bone behind the orbit, separating it from the temporal
fossa. From the later species of Parahippus on, the crowns of the molar and
premolars had become high, covered with cementum, and suitable for shear-
ing silica-rich grasses, and the radius and ulna had become fused. The line
then, about 15 mya, split into three branches: the Protohippini, Hipparionini
and Equini, though Hulbert (1989) considers that the Protohippini are actually
a composite, made up of stem forms of the other two tribes and of their
common ancestors, and includes Protobippus itself in the Equini; all these
late groups are difficult to work out, and there was a good deal of parallel
evolution in such features as large size, development of a pre-orbital fossa and
retraction of the nasal notch. However, the Equini were the only horses to
reduce their toes to one on each foot (with the laterals, represented by
metapodials 1T and IV, retained as ‘splint bones’), whereas the Hipparionini
developed their lateral toes into support digits, perhaps for marshy country.
The Hipparionini, the last of the three-toed horses, lived in North America until
the beginning of the Pliocene, 5 mya, but survived in the Old World until
about 1 mya, disappearing last from Africa.

Evander’s (1989) classification of the family is (abbreviated and slightly
modified) as follows:

Family Equidae
Cymbalophus
Orobippus
Epibippus
Mesobippus
Miobippus
Subfamily Anchitheriinae
Subfamily Equinae

Kalobatippus
Archaeobippus
Parahippus






