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THE PRIMITIVE HORSES OF THE VATERA FORMATION
(LESVOS, GREECE)*

by
VERA EISENMANN#**

1. INTRODUCTION

Monodactyl equids (genus FEguus), still represented today by zebras, asses;
hemiones, and true (caballine) horses, are known in Eurasia since 2.5 Ma. Extant
species of Equus and fossil species younger than about 1 Ma have in common
basicranial proportions different from those observed in older taxa (EISENMANN &
BAYLAC, 2000); they may form a monophyletic group. The older European taxa
commonly referred to as ‘stenonoid’ are probably not ancestral to recent Equus; their
monophyly is questionable since their grouping is based on a symplesiomorphy: the
rounded, ‘stenonine’, shape of the double knot. In some cases, this allegedly stenonine
shape comprises so many different morphologies that the character should rather be
mentioned as ‘not-caballine’. In this paper these stenonoid horses will be referred to as
‘primitive’,

Among primitive horses, several forms can be recognized as monophyletic because
they share a deep narial notch apparently absent in older, plesippine, forms. These are
E. stenonis (found at Valdarno, Saint-Vallier, La Puebla de Valverde, and Kuruksat),
the smaller and somewhat different form of Gerakarou, and the larger and somewhat
different forms of Khapry and Nihowan. The subspecies of E. stenonis also share some
other characters (as medium size, not very long protocones, rounded double knots,
relatively flat distal metapodials) neither of which is specific. Let us stress that when
skulls are unknown, such teeth and bones are referred to Equus stenonis only because of
their geographical and chronological contexts (if there is no context, it is nearly
impossible to tell whether a bone or tooth of Equus belongs to an extant species or to a
taxon 2 Ma old). Another group, possibly related to older plesippine North-American
equids (like E. shoshonensis) is yet poorly known (no skulls in Europe nor in Africa). In
that group, the limb bones are slenderer and deeper (like in the North-African E.
numidicus), and the limb bones proportions more cursorial. The two groups seem to
coexist during the Pliocene and the Early Pleistocene.

The faunal list of Vatera indicates an Upper Pliocene context. Comparisons and
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discussions of the available equid material will accordingly be made with primitive
horses of that age.

In addition to a classical biometrical description of the Vatera material, the present
article presents a technique of size assessment applied to Vatera horses in comparison
with various E. stenonis; a tentative morphometric characterization of primitive
metapodials, and a tentative grouping of primitive horses according to this
characterization; a brief review of the cases of coexistence of two primitive horses in
association with Nyctereutes or Canis.

II. THE VATERA MATERIAL

There are about 40 specimens of Equus including one lower fragmentary cheek
tooth. They come from different localities. At the ‘Electric Site’ (E Site) was first found
a talus (PO 1); subsequent excavations have produced a third metatarsal (PO 5) and a
femoral diaphysis, possibly juvenile (PO 6). The ‘F Site’ was discovered because fossils
were found nearby a bulldozer trenching. Among these bones, one distal tibia (PO 94),
one talus and one calcaneum (PO 95 and 96), another talus (PO 123), one lateral
metatarsal (PO 91) and a broken lower cheek tooth (PO 65) belong to horses. A
country man found two first phalanges (PO 92 and PO 93). The other bones were
excavated at the F Site in situ. The bones are usually well preserved and often
associated (right bind leg PO 212; left talus PO 101 and calcaneum PO 129).

The talus (PO 1) and third metatarsal (PO 5) found at the ‘Electric Site’ as well as
two specimens collected near the bulldozer trenching (PO 93 and 123) are larger than
the other bones. The differences in size are illustrated below by applying the technique
of the “Variability Size Index (VSI)'. For the moment, we will leave them apart and
describe the main part of the material which belongs to the smaller horse.

IIL. DESCRIPTION OF THE SMALLER EQUUS (TABLES 1 TO 4)

Limb segments

The relative lengths of proximal and distal segments of Equus limbs are different in
cursorial and less cursorial forms (EISENMANN, 1984). In curscrial forms, the
metapodials are longer relative to humerus, femur, radius, and tibia. When compared to
(the very cursorial) E. hemionus onager (zero absciss line in Figure 1), the
corresponding parts of the diagram tend to be more parallel to the absciss in more
cursorial forms (Venta Micena and Vatera) than in less cursorial (El Rincén and Saint-
Vallier). Moreover, first phalanges (and particularly posterior first phalanges) are
relatively long at El Rincon and Saint-Vallier. The same is true at La Puebla de
Valverde (EISENMANN, 1999, table 5), Sesklo (ATHANASSIOU, 2001), and probably in
all Equus stenonis.

Metapodials

The unique MC 1T is as long as the metacarpals of El Rincén but slenderer (Figure
2). Five MT III are intermediate between those of El Rincén (EISENMANN, 1999} and
La Puebla de Valverde (Table 3, Figure 3).



Table 1

RADIUS TIBIA TIBIA

PO 23 PO 94 PO 212
Greatest length [353 [374]
Mid-shaft breadth (DT) 43,0 [46] 45,0
Mid-shaft depth (DAP) 30,5 [30] 32,0
DT distal maximal 81,0 75,0 70,0
DT distal articular 69,0
DAP distal articular 38,0 52,0

HUMERUS | FEMUR juv ? FEMUR

PO 23 PO 6 PO 212
Mid-shait breadth (DT) 39,0 34,5 40,0
DT distal [99

Table 1. Measurements in millimeters of proximal limb bones of Vatera.

Table 2
TALUS PO 1 PO 95 PO 101 | PO212 | PO 123
Greatest length 73,0 63,0 70,0 63,0 73,0
Medial length of trochlea 74,0 69,0 64,0 74,0
Greatest breadth (DT) 74,0 65,0 64,0 61,0 75,0
Trochlear DT 34,0 28,0 30,0 31,0 33,5
DT articular distal 61,0 51,0 54,0 52,2 61,0
DAP articular distal 43,5 37,0 38,5 36,5 43,0
Medial depth (DAP) 61,5 57,0 53,0 61,0
CALCANEUM PO 151 juv| PO 96 PO 129 | PO 212

Greatest length (110] 121,0 117,5 [120]

Length of proximal part 82,0 83,0 81,0

Minimal breadth (DT) 24,0 22,0 23,0 22,0

DT proximal 32,0 35,0 35,0

DAP proximal 52,0 49,0 52,0

DAP distal 58,0 57,0 54,0 55,0

DT distal 55,0 56,0 57,0

Table 2. Measurements in millimeters of tarsal bones of Vatera,
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Table 3
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third metacarpal, MT = third

Table 3. Measurements in millimeters of distal limb bones of Vatera. MC

metatarsal, juv = juvenile, A = anterior, P = posterior.



Table 4

SECOND PHALANGES N A Lo A& 1 Pl Py

S PO 132 PO205 | PO 112 | PO212
Greatest length 45,5 48,0 50,0, 48,0
Anterior length 36,00 39,00 350
Mid-shaft breadth @ T) 43,0 45,1 42,0, 415
OT proximal 50,0 52,0 50,00 53,5
DAP proximal f 31,0 33,0 34,0 34,5
OT distal , 450 490, 46,0 43,5
THROPHALANGES | P | P
) R S A SR PO112 PO 212 _
Greatest length i 50,0
Anterior length | P 54,0
Anteroposterior diameter (DAP) ' . - 59,0
Height e 0
Transverse diameter (DT) e ] ... 610
DT of the articular facet R .[48) 42,5
DAP of the articular facet | § 805 27,0
Circumference of the sole | | . 146,0

‘Table 4. Mcuwsurements in millinicters of second and third phistanges of Vatera, A = anterior. P = posterior,

0,150
0,100 4 _
0,050 /
4
0,000
H F R T MC MT Ph1A Ph1P Phil A
(4)
Vatera —e—\Venta Micena —0— E| Rincon — — Saint-Vallier

Fig. 1. Rinjo diagrim of limb bones proportions i fossil Equus compirred 10 the extant Kypaes hemionus onuger
{reference line). Lengths of humerus (H). femur (F), radius (R). Gbia (1), third metacarpal (MC). third
metatarsal (M), fiest anterior phalinx (Ph I A), first posterior phalanx (Ph 1 P und breadth of hird
antenor phatanx (Ph [ A (4)).
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Table 5

LIVB BONES BREADTHS OF E.sienons vieli_OF SANT VALLIER

ot o I TIE IS NS T e
Humerus minimal 39,2 1,44 Femur minimal DT L. 489 256

Humerus distal maximal | 82,1 2,35 [Tibiadistal maximalOT ' 80,5 3,00
Radius proximal articular | 81,0 3,95/ Talus distal articular OT | 54,7,  2,96]

Radius distal articular | 68,8 2,61 Calcaneumproximal OT | 36,7 1,91

MC proximal articular N L. 2| _.Wlw‘.?.“l. Calcaneum distal OT | 56,2, 1,88

ot bl IR

__________ 51,0 158  MT proximal aticular T ' 53,5 1,98

PhIAPminimal | 357 221  MTdistalaicular DT | 51,1 1.48
PhIAP distal maximal | 485 2,04 PhllAPaticuarDT | 495 2,50

PhIIAP minimal 414 221

Table 5. Mcuns and standard deviations (in millimeters) of bone breadths in Eguus stenanis viveti of Saint-Vallier,

0,200

0,150

0,100 ___\\ //
4 | L

0.050

0,000 !

1 3 4 5

=]

10 11 12 13 14 7 8

—&o—Rincon —— PO 121 ~— LPDV

Fig, 2. Ratio diagram of average third metacarpal megsurements of £ stenonis of El Rinedn and La Pucbly de
Valverde compared with one speeimen of the small Eqgures of Vatera, The reference line is Equues hemionus
onager. 1 = maximal length: 3 = breadth at mid-diaphysis: 4 = antero-posterior dinmeter (APD) at mid-
diaphysis: 5 = proximal breadth: 6 = proximal APD: 10 = distal breadth at the supra-articular tuberosities;
1 = distal articutar breadth: 12 = maximal APD of the keel: 13 = minimal APD of the medial condyle: 14
= maximil APD of the medial condyle: 7 = diameter of the articular facet for the magnum: 8 = dismeter
of the anterior articular facet for the unciform,
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0,100 1 /f} R o P N SR
\ NN /4
/ SN\
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0,000 + 1 1
1 3 4 5 6 10 11 12 13 14 7 8
i E] Rincon PO 212 ~—e— PO 118
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Fig. 3. Ralio diagram of average third metatarsal measurements of £ sienonis of Et Rincén and La Puebla de
Valverde compared with four specimens of the small Eguus of Vatera. The reference line is Lguus
hemionus onager. Same codes as in Figure 2, except 7 = diameter of the articular facet for the large
cunciform; and 8 = diameter of the articular facet for the cuboid.

First Phalanges

Anterior phalanges (PO 92 and 132) are intermediate in length between El Rincon
and La Puebla de Valverde but slenderer thap any of these two samples (Figure 4).
Posterior phalanges (PO 111 and 212) are about the iength of La Puebla de Valverde
but more robust than either at El Rincon or La Puebla de Valverde (Figure 5).

IV. RELATIVE SIZE, BODY WEIGHT, AND WITHER’S HEIGHT

1. Relative size

Equus bones do not evidence sexuahdimorphism, at jeast not in a marked way. The
distribution of metrical values inside a monospecific adult (epiphyses perfectly fused)
sample is normal. In consequence, the occurrence of more than one species in a given
sample may be detected once the normal intraspecific size variability is known. Such
occurrences may reflect an artificial mixing of chronologically different strata or the
actual coexistence of different taxa at the same time. The coexistence of two species of
equids may possibly give some biochronological indications.

The Variability Size Index (VSI) is one of the size index scating techniques used by
archeozoologists (UERPMANN, 1982; MEADOW. 1999). A sample including all the
bones of a taxon is choosen as reference. Mean and standard deviation are calculated
for each measurement of this sample. The comparisons are done using the following
formula: VST = 25(x-m)/s where s is the standard deviation of the mean (m) of the
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—o—El Rincon —— PO 92 — PO 132 —LPDV

0,200

0,150 —~

| ]
Phl Ant

o

0,100 1

4
i\

¢

0,050 |

0,000

Fig. 4. Rulio diagram of average first anlerior phulunges messurements of . stenonis of El Rineén and La Puehla
de Vatverde compared with two specimens of 1he small Equus of Vatera. The relercnce line is Equas
Jemionns onager. t = maximal leagih: 3 = breadth st mid-diaphysis: 4 = proximal breudih: § = proximel
antero-posicrior diameler; 6 = distal breadih ar the supra-articulas tuberosities; 7 = greatest length of
trigonum phalangis: 10 = mediat supratuberosital length: 12 = media) infratuberosilal length; 14 = distul
articular bzeadih.

—o—El Rincon —— PO 92 — PO 132 —LPDV
0,200 P

Phl Ant
0,150 —~

0,100 §

0,050 |

0,000

Fig. 5. Ratio diagram of average first posterior phalanges measyrements of £. sienonis of El Rincén and La
Puehlu d¢ Valverde compared with two specimens of the small Equies of Vateca. The refesence line is
Equus hemionus ondger. Same codes as in Figuce 4,
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reference measurements to which another measurement (x) is being compared. The
obtained values are plotted on a histogram graduated in one, two, three, or more
standard deviations from the reference. As phrased by MEADOW (1986), ‘Using this
formula, the standard dimension is set at zero; a measurement one standard deviation
larger than the standard (reference) dimension will be plotted at 25, one standard
deviation smaller at —25, etc’.

I have chosen the sample of Equus stenonis vireti of Saint-Vallier as reference. I
considered only the bone breadths (one measure by bone, excluding juvenile
specimens). Means and standard deviations are given in Table 5. On Figure 6, the
breadths of all these bones appear normally distributed on each side of the 0 axis. The
distribution is also normal for the sample of La Puebla de Valverde. It is not normal for
the sample of Senéze in which several taxa of horses are certainly represented. The
histogram for Vatera evidences also the presence of more than one taxon: most of the
maferial found at the F Site belongs to a horse about the size of L.a Puebla de Valverde
(Figure 6) and Sesklo (Figure 9); it is the smaller Equus described above. The bones
found at the E Site and some bones collected near F Site are the size of the Jargest
specimens of Senéze, or intermediate.

2. Body weight

A previous paper (EISENMANN & SONDAAR, 1998) discussed several technics of
body weight evaluation in equids. Reasonable estimations may be obtained by applying
the following formulas: Ln of the weight = —4.525 4+ 1.434 (Ln of the product of MC10
by MC13), and = -4.585 + 1.443 (Ln of the product of MT10 by MT13).

Ln is the natural logarithm, MC10 and MT10 are the distal supra-articular widths of
the third metacarpal and metatarsal, MC13 and MT13 are the distal minimal depths of
the medial condyles of the same bones.

Estimations based on the unique third metacarpal and on the mean of six
metatarsals of the smaller horse of Vatera indicate body weights around 415 Kg and 408
Kg respectively (close to an average Grevy’s zebra). The body weight estimated from
the unique very large metatarsal is about 605 Kg (close to a small Draft horse).

3. Wither’s height

As discussed in a previous paper (EISENMANN, 2000), the well known ‘Kiesewalter
indices’ are not adapted to all and every kind of equid because their limb bones
proportions may differ. Among the extant equids, Grevy’s zebras have the closest
proportions (between radius, tibia, third metacarpal, and third metatarsal) to those of
the smaller horse of Vatera. The corresponding indices suggest for the latter a wither’s
height between 155 and 158 cm (close to a Thoroughbred). No wither’s height may be
suggested for the large Vatera horse.

V. DESCRIPTION OF THE LARGE EQUUS

Two tali (PO 1 and 123, Table 2) are larger than the tali of Saint-Vallier
(DERMITZAKIS et al., 1991), about the size of those of Loubiéres de Pardines.

One metatarsal (PO S, Table 3) is quite larger than the specimens of La Puebla de
Valverde and even El Rincén (Figure 7), about the size of a specimen of Khapry and of
some specimens of Livenzovka. It is quite robust, much more so than the other, smaller,
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metatarsals of Vatera.

The MTIII PO 5 and the tali PO 1 and 123 plot apart from the main histogram on
the Variability Size Index diagram (Figure 6).

One first phalanx (PO 93, Table 3) is very close to first anterior phalanges of Saint-
Vallier, much more robust than the phalanges of El Rincén (Figure 8) and than the
other phalanges of Vatera. On the VSI diagram, it plots with the biggest specimens of
the main sample of Vatera.

The large form is not well represented and there is even a size gap between the very
large metatarsal and the other big bones (Figure 6). It is interesting to note that this gap
is filled by the late Pliocene Equus of Sarikol Tepe (KOSTOPOULOS & SEN, 1999). The
Variability Size Index (Figure 9) shows that the Sarikol Tepe and Vatera large horses
were probably larger than the forms of Montopoli, Saint-Vallier, and El Rincén. The
material is, however very poor.

VL STENONINE METAPODIALS: TENTATIVE CHARACTERIZATION

Statistical descriptions of primitive metapodials were published elsewhere
(EISENMANN, 1979, 1999; EISENMANN & KARCHOUD, 1982). Although the use of
indices is objectionable (FORSTEN, 1982), some basic features may conveniently be
expressed by indices, and used as guides in a first approach. The samples of El Rincdn,
La Puebla de Valverde, Saint-Vallier, Chilhac, Olivola, and Matassino were used as
reference for E. stenonis (Table 6). The same indices were calculated for several other
localities using also personal data. In addition were used data on the Chinese localities
of Bajiazui and Weinan communicated by DENG TAO (1997, 1999); on the Greek
localities of Dafnero (KOUFOS & KOSTOPOULOS 1993) and Sesklo (ATHANASSIOU,
2001), communicated by KOUFOS and ATHANASSIOU; on the French locality of
Peyrolles and the Romanian locality of Tetoiu published by SAMSON (1975).

1. Robustness

The robustness can be expressed by an index (100 X minimal breadth of diaphysis /
maximal. length). Robustness is somehow related to humid conditions. In third
metacarpals (MC III) of the above mentioned forms, the average robustness indices fall
in between 15 and 16,5 (they are exceptionally less than 14). In third metatarsals (MT
IIT), they fall in between 13 and 14, and are exceptionally less than 12.

Table 6

E. stenonis POS | PO 121| PO 110| PO 118| PO 212 | PO 446 | Gerakarou
Average MC robustness 14.9-16,3 14.3 13.7
Average MC diaphysis depth 73.8-77.7 78.9 81.9
Average MC distal flalness 162.1-168.7 160 156.6
Average MT robustness 13-14 13.83 12.4 12 12.8 i2.5 11.7
Average MT diaphysis depth 80.6-92.6 g91.2 88.9 95.6 93.8 93.6 g2.8
Aveége MT distal flatness 157-167.3} 155.9 167.6] 184.5 158 167 150.6

Table 6. Average metapodial indices in E. stenonis of El Rincén, La Puebla de Valverde, Saint-Vallier, Chilhac,
Olivola, and Matassino compared to Vatera metapodials.
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Fig. 7. Ratio diagram of average third metatarsal messuremeats of £, stenonix of E} Rincéa and La Puebla de
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Fig. 8. Ratio diagram of average first anterior phalanges measurements of £, stenonis of El Rincén and Saini-
Vallier compared with one specimen of the large Eguus of Vatera. The reference line is Equeus hemionus
onager. Same codes as in Figure 4.



2. Depth of diaphysis

Robust bones are often flater than gracile bones. In the stenonine forms listed
above, the average depth indices (100 x antero-posterior diameter of diaphysis / minimal
breadth of diaphysis) are in general comprised between 73 and 78 in MC III and
between 90 and 93 in MT II1L

3. Flatness of the distal end

Flat diaphyses are usually associated with flat distal ends. In the stenonine forms
listed above, the average flatness indices (100 X supra-articular distal breadth / greatest
antero-posterior diameter of the medial condyle) are larger than 162 (between 162 and
169) in the MC III, and larger than 157 (between 157 and 167) in the MT III.

According to these criteria, the large Equus of Vatera resembles E. stenonis, while
the smaller form does not, except for the distal flatness of the MT III {Table 6).

VIL E. STENONIS AND OTHER PRIMITIVE HORSES

Figures 10-13 attempt to visualize the grouping of various subspecies of E. stenonis
in comparison to the grouping, or lack of grouping, of other Equus of about the same
age or older. The horses of Livenzovka are not included because the material probably
comes from different levels of uncertain age (FORSTEN, 1998). Neither are included the
Sentze horses probably originating from different levels (see above), nor Equus stehlini
and similar forms which are believed younger (TORRE et al., 1996). Although probably
also younger, Equus granatensis of Venta Micena is included because of its resemblance
to one of the horses of Huelago (EISENMANN, 1999). Table 7 lists the studied localities,
the symbols used for them in Figures 10-13, their assumed ages, and the corresponding
bibliographical references. Figures 10 and 11 combine lengths and indices of robustness
of the metapodials; Figures 12 and 13 combine indices of diaphyseal depth and of distal
flatness. Symbols for localities with E. stenonis (letters) and assumed E. stenonis (numbers)
are intentionally printed larger and in bold characters.

Figures 10 and 11 evidence the great length of the metapodials from Huelago
(partim), Khapry, Morskaja, Oasele, Podpusk, Tataourova, Tegelen, and of the large
metatarsal from Vatera. Since all these forms are represented by very few bones, the
interpretation of their position relative to the other groups is difficult. It seems certain,
however, that the metapodials of Huelago (partim), Khapry, Podpusk, and Tegelen do
not belong to E. stenonis.

Naturally enough, reference localities for E. stenonis (El Rincon, La Puebla de
Valverde, Saint-Vallier, Chilhac, Olivola, and Matassino) appear grouped on all
diagrams. To the same group belong metapodials of Dafnero, Dmanisi II, East Turkana
(partim), Fuentenueva 1, Huelago (partim), Kotzakhuri, Kuruksai, Loubiéres de
Pardines, Montopoli, Olduvai (partim), Peyrolles, Sarikol Tepe, Valdarno (partim),
Tetoiu, and Weinan. Metapodials of Sesklo (symbol 12) have an extreme position.
Fragments of metacarpals from Omo and Ain Jourdel (not illustrated) probably belong
also into this group.

Other, slenderer, metapodials form another group. Those come from Hagerman,
Bajiazui, Ain Boucherit, Ain Jourdel (partim), East Turkana (partim), Olduvai
(partim), Omo (partim), Tsalka, Venta Micena, and probably Huelago (partim). For
simplicity sake, they are referred to as Equus numidicus-like. The metacarpal of
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Table 7

LOCALITIES Symbols AGE REFERENCES
Ain Boucherit, E. numidicus AB about 1.8 Ma ?
Ain Jourdel, E. numidicus 16/about 2.5 Ma Genaaps et al. 1986
Bajiazui, E. of. shoshonensis Ba about 2.5 Ma Deng TAD 1987, 199
Chilhac, E. stenonis Ch older than Saint-Vallier BCEUF 1997
Dafnero, E. stenonis 1| Saint-Vallier Faunal Unit Kouros & KosTorouLos 1997
Drmanist Il, E. stenonis 2|younger than Dmanisi V-V Gasunia & VEKUA 1995
Dmanissi V-V 22|about 1.7 Ma Gapunia & Vekua 1885
East Turkana area 105, E. stenonis 23| partly below Olduvai event | Brown et al. 1985, 1986
East Turkana area 100, E. numidicus 17|partly below Olduval event | BROWN et al, 1985, 1986
Fuentenueva 1, E. stenonis 3 | Saint-Vallier ALserpl & Ruiz Bustos 1989
Hagerman, E. shoshonensis Ha about 3.4 Ma LUNDELIUS et al, 1967
Huelago, E. cf. numidicus Hu Montopoli Faunal Unit ALBERDI et al. 1998
Huelago, E. stenonis 4 |Montopoli Faunal Unit ALBERDI et al. 1998
Khapry Kh MN 17 SOTNIKOVA 1989
Kotzakhuri, E. stenonis 5 |above Olduvai event Gasunia & VEKUA 1995
Kuruksai (loc 73), E. stenonis & |below Olduvai event Dopoway et al. 1991
La Puebla de Valverde, E. stenonis P about Saint-Valller ALBERD! et al. 1958
Matassino, E. stenonis Ma 1,8 Ma TORRE et al. 1996
Montopoli, E. stenonis 7 |just above Gauss TORRE 1987
Morskaja Mo Khapry complex Gromova 1949
Oaseals Ca about Montopoli Faunal Unit | SAmsan 1875
Olduval Bed |, E, cf. numidicus 182 - 1.7 Ma. TAMRAT et al. 1995
Olduvai Bed |, E. cf. stenonis B2 -1.7 Ma TAMRAT et al. 1985
Olivola, E. stenonis Ov about Olduvai event Azzarou et al, 1897
Omo G, E, numidicus 19/2.3 -1.8 Ma Brown st al, 1985
Loubiéres de Pardines, E. stenonis ¢ |Saint-Vallier Henrz 1970
Creux de Peyrolles, E. stenanis 10|younger than Saint-Vallier Hemntz 1870
Padpusk Pd 2.4 -2 Ma ALEKSEEV 1987
El Rincon, E. stenonis R Montopoli Faunal Unit ALBERDI et al, 1998
Saint-Vallier LD3, E. stenonis sV 2 Ma BoucHez et al. 1984
Salnt-Vallier LD2, E, stenonis 20{below the classical level DesanD et al. 1994; VaLLl, pers, com.
Sarikol Tepe, E. stenonis 11 |Late Pliocene Kostoroutos & SEN 1599
Sesklo, E. stenonis 12 Lower MN 17 ATHANASSIOU 2001
Tataourova Ta Earliest Pleistocene VANGENHEIM COM. pers.
Tegelen Tg about 1.8 Ma or older WESTERHOFF et al, 1998
Tetoiu, E. stenonis 13|Upper Salnt-Vallier zone BapuLesco & Samson 1990
Taalka, E. of. numidicus 21| above Olduvai Gasunia & VEKUA 1989
Valdamo, E. stenonis 14|0livola Faunal Unit Dt Giuu 1972
Vatera large \Al Lower MN 17 7
Vatera small V2 Lower MN 17
Venta Micena, E. granatensis VM  |Lower Pleistocene Ruiz-BusTtos 1999
Walnan and loc A, E. stenonis 1 5|Middle-Late Villafranchian DenG TaC com. pers., FORSTEN 1986

Table 7. Localities with primitive horses appearing in Figures 10-13, symbols, assumed age, and corresponding
bibliographical references.

Huelago (n°16079, symbol Hu) is particularly long and gracile. The metacarpals of
Olduvai (symbol 18) are relatively robust. Metapodials of the small horse of Vatera
(symbol V2) and of Dmanisi IV and V (symbol 22) do not fit well in any group.

The combination of the index of diaphyseal depth with the index of distal flatness
clearly shows two groups of third metacarpals (Figure 12). The various subspecies of E.
stenonis are separated from the various E. numidicus-like forms. For the third
metatarsals, the separation is still present although not as evident (Figure 13).
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The position of the horses of Vatera is not clear. The large horse is as robust as
Equus stenonis but much larger. The smaller horse is intermediate in robustness
between E. stenonis and E. numidicus-like forms. Neither can be referred to a true E.
stenonis. The morphology of the Vatera horses does not give any precise chronological
indication. Could the very coexistence of two primitive horses be more informative?

VIIL. COEXISTENCE OF TWO PRIMITIVE EQUUS

Some of the considered sites have yielded more than one morph. It may be because
the collections of one locality include fossils from different chronological levels or
because two or more equids did Jive together at the same time and at the same place.

It seems that in Africa, during the Pliocene and the early Lower Pleistocene, two
horses did coexist at Ain Jourdel, in the Shungura Formation of the Omo valley, in East
Turkana, and at Olduvai. In Europe, the coexistence of two primitive horses is probably
due to mixing of different levels at Valdarno and Senéze but may have been real at
Huelago, Dmanisi, and possibly Khapry. Usually, however, only one primitive horse is
found in Pliocene and early Lower Pleistocene European sites.

Later on (Pyrgos, Psekups, Ubeidiyeh, Fintina lui Mitilan, Cueva Victoria, Pitro,
Solilhac, Cullar de Baza, Huescar, Redicicoli, Untermassfeld) and especially during the
Middle Pleistocene (Akhalkalaki, Voigstedt, Stissenborn, Nalaikha, Tologoi), the
coexistence of at least two Equus is frequent.

Thus, the heterogeneity of the Vatera material can be interpreted either as an
indication of not very ancient age, or as an original feature, or as an indication of the
sampling of more than one level.

IX. PRIMITIVE EQUUS AND PRIMITIVE CANIDS

In Burope, the replacement of Nyctereutes megamastoides by Canis etruscus is one of
the events that marks the transition from the Middle to the Late Villafranchian (and/or
from the Pliocene to the Lower Pleistocene, and/or from the MN 17 zone to the MN 18
zone, and/or from the Saint-Vallier Faunal Unit to the Olivola Faunal Unit).

Nyctereutes megamastoides, or Eucyon, without Canis is listed at Bl Rincon, Huelago,
and Montopoli (ALBERDI et al., 1998), Saint-Vallier (DEBARD et al., 1994), La Puebla
de Valverde (GAUTIER & HEINTZ, 1974), Chilhac (BOEUEF, 1997), Dafnero and Sesklo
(KOUFOS & KOSTOPOULOS, 1997; ATHANASSIOU, 2001), Sarikol Tepe (KOSTO-
POULOS & SEN, 1999), Tetoiu (SAMSON, 1975), and at Vatera. Huelago and Vatera are
the only sites where two Equus are associated with a Nyctereutes.

In presumably younger sites, two (or more) Equus are associated to Canis without
Nyctereutes: Blassac-la-Girondie (BEDEN & GUTH, 1970), Dmanisi (VEKUA, 1995),
Khapry and Livenzovka (SOTNIKOVA, 1989). At Senéze, where more than two Equus
are represented, both Nyctereutes and Canis are listed by SCHAUB (1944).



CONCLUSIONS

Pending the discovery of better material (and in particular of skulls) the real
taxonomy of primitive horses is unclear. Presently, the size combined with metapodial
robustness and depths may be used to define, and attempt a distinction between,
various Pliocene and Lower Pleistocene horses, and in particular true Equus stenonis
and Equus numidicus-like forms.

Two horses are represented in the Vatera Formation: a large and robust form
(poorly documented), and a smaller one. The smaller is about the size of the E. stenonis
of La Puebla de Valverde, Sesklo, and El Rincdn, but it is slenderer and more cursorial.
The E. stenonis of Sarikol Tepe fits in between the bulk of Vatera smaller bones and the
very large third metatarsal. Neither the smaller nor the larger bones of Vatera belong to
normal E. stenonis or to E. numidicus-like forms. In the present state of our knowledge,
Vatera and Huelago are the only localities in Europe where two Equus seem to coexist
with Nyctereutes.

In modern times, three cases of more or less close cohabitation of equids are known:
Przewalski horses and Hemiones in Mongolia, Grevy’s zebras and Wild Asses in
Somalia, Grevy’s zebras and Plains zebras in Northern Kenya. Przewalski horses and
Hemiones are both slender and cursorial forms of about the same size and it is not
difficult to picture them both in the same open landscape. The three other species are
very different. Grevy’s zebras are the largest of the extant species of Equus; although
their bones are slender, they are less cursorial in their proportions than Wild Asses.
Plains zebras are smaller, more robust, and even less cursorial than Grevy’s zebras. The
overlap of the three African species is not, however, very large. According to
KINGDON (1979), the Grevy’s zebra ‘is wedged between the arid-adapted wild ass and
the water-loving E. quagga’ (plains zebra). In the case of Vatera, the cursorial
proportions of the smaller horse and their gracility would be consistent with dry
conditions and open landscapes. The large form is poorly known, but its robustness
would be consistent with humid conditions. Their coexistence would suggest either an
ecological mosaic, or a limit position between two landscapes, or seasonal migrations.

ABSTRACT

The Variability Size Index evidences the presence of two species of Equus in the
Vatera Formation. The characterization of Pliocene and Early Pleistocene equids on
the basis of their metapodials shows that the horses of Vatera differed both from E.
stenonis and from E. numidicus-like forms. The larger form of Vatera could weight as
much as a small Draft horse (more than 600 Kg) and was probably adapted to humid
conditions. The smaller form weighted about as much as an average Grevy’s zebra
(more than 400 Kg) but was higher at the withers (about 157 cm), slenderer, more
cursorial, and was probably adapted to dry conditions and open landscapes. Vatera and
Huelago seem to be the only localities in Europe where two horses were associated with
Nyctereutes and not with Canis.
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HNEPIAHYH

270 Zymuotono Twy Bategdy terumgumveton 1 Vel dto anolBuuivev eidmv tou
yévoug Equus. O YoQUXTHOLOUOS TWY TAELOXuVIXMY Kou ®atmmherotoxavinmy Inmidwov
Béoer Tng popgoroyiog twy petanodiov Tovg Seiyvel ot o irtol Twv Batepdy diagé-
00ouY 600 amd tov Equus stenonis, 600 #al ¢wd ToUc IITIRovg Tou TURov Tov E. numidicus.
O peyahdcmog iog Tov Boategdy vohoyileto 6w Tivile neguoodrepo amd 600 whé
wow freow mBavoToro ooaoHoTIEVOS Ot VYRS meQUBdihoy. O mxpdtegog lmmog Linke
neplmov 600 pio LEPoa Tov Grevy (mepuoodtepo and 400 whd), arbhd Mrav Ynidtegog
{(hyog oro unpimo neptmou 157 ex.), siye o hewtd onehetd o fray mbouvdiota npo-
oapuoouévoe ot avouytd non Enpd negipdihov, Ta Batepd wow 1o Huelago gpoiveton va
glvan ov puoveg Bvpwmainég Baetg dmov 8o poppés immwy aravtoly pall ue Nyctereutes
ran Oy pe Canis.
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