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Equus granatensis of Venta Micena and evidence for primitive
non-stenonid horses in the Lower Pleistocene

Vera EISENMANN

URA 12 ec 1415 do CNRS
Laboratoire de Paléontologie
8 rue Buffon, 75005 Paris, France

ABSTRACT

Comparison of metapodial shape, limb segments proporuons, upper and lower cheek teeth, shows that
Egquus granaiensis differs as much from E. stcnonis, as a modern hermione differs from a plains zebra. E. granarensis
is specially well documented at Venta Micena, but can be traced back to Huelago where two larger but otherwise
similar metapodials, clearly distinct from the E. stenonis of El Rincon, were found. If Huelago and Ei Rincon
have the same age, two different species of Eguus coexisted in Spain during the Villafanchian, Such evidences
exist also for East and North Africa. The affiminies of E. granarensis with other cursorial forms from Hagerman,
Ain Boucherit, Ain Hanech, Pirro, Siissenborn, Akhalkalaki, Roterberg, and San Sidero, are documented and
discussed.

RESUME

L'étude des proportions squeletuques d'Equus granatensis, représenté en abondance dans le gisement pléistocéne
inférieur de Venta Micena, montre qu'il différe autant d'un E. steponis qu'un Hénnone actuel differe d'un Zébre
de plaine. Une forme semblable 2 Equus granatensis. quoique plus grande, est attestée par deux mérapodes dans
le gisement de Huelage. Ce dernier est considéré comme contemporain de celui de Rincon (2.5 mA). ot des
restes d'un grand E. stenonis ont été trouvés. Deux lignées d'Equus semblent donc avoir coexisté en Espagne,
de méme qu'en Afrique. Equus granatensis est comparé 3 E. numidicus (Ain Boucherit), E. tabeti (Ain Hanech),
E. altidens (Sissenborn), E. of. altidens (Pirro), E. lupparionoides (Akhalkalaki) et E. hydmnninus ainsi qu'a E.
shmplicidens de Hagerman.

INTRODUCTION

The very rich and very well preserved Equus matenial of Venta Micena 15 stored at the Institut Paleontologic
Dr M. Crusafant, in Sabadell (Barcelona). and at the Museo de Prehistoria . Gibert, in Orce {(Granada). There
are no skulls but numerous teeth and limb bones. The whole material was studied in detail but only part of the
data are published here to complement the precise description already given by Marin (1987).

The measurements (tables 1 to 6) were done according to the technics described in Eisenmann (1986). A
look at the cables 18 enough to show the contrast between miost of the mentoned equids. poorly or un-
completely documented, and a few forms for which we have satisfactory data, ac least for the teeth and the limb
bones (skulls are known only for E. sicnonis): E. granatensis of Venca Micena is one of the latter. Obviously, the
comparisons are limited to what material is available, and the reliability of the observations depends on the
qualicy and quanury of the material.

Ratio diagrams (Simpson, 1941) evidence resemblances and differences. Some of them deal with one type
of bone (hg. 1-3), others with limb segment proportions (Hg. 4, 5). An amempt was also made to illustrate
different cypologies of non-caballines Equus species (fig. 6 to 9), using the most satisfactory samples and the best
known anatonucal parts: metapodials and cheek teeth. The reference line is the extant E. hemionus onager.

WHAT SPECIES OF EQUUS, WHEN AND WHERE?

Some time around the Olduvai paleomagnetic event {Torre, 1987) one species of Equus, Equus srenonis, is
fairly well documented in Europe (Azzaroli. 1990; Caloi, 1994). It was described in ltaly (Azzaroli, 1965; De
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Giuli, 1972; De Giuli 1987), but was found alsc in older localities in France (Virer, 1954; Prat, 1986; Prat, 1980).
Equus stenonis is a large horse. The skull is characrerized by a2 very deep nanal notch (Olivola, Saint-Vallier). The
Jower cheek teeth have a primitive pattern of the double knot bur the ectoflexid may be shaliow on the molars
(Olivola, Saint-Vallier); this is an evolved character for equids. The diaphyses and distal epiphyses of the third
metapodials (Eisenmann. 1979) are wide and flat. The posterior fiest phalanges are nearly as long as che anterior
(more than Y6% at Saint-Vallier, Chilhac, and La Puebla de Valverdy).

In Africa. some limb bones resemble Eguus stenonis at Ain Jourdel, Algeria, and in the member G of the
Shungura Formation, Omo, Ethiopia (Eisenmann, 1992). The skull of E. koobiforensis (Eisenmann, 1983) has a
very deep nanal notch.

A few hundred thousands years earticr, about 2.5 ma ago, very large forms were present ac Montopol 1n
Iraly (Caloi, 1994), and at El Rincon, in Spain {(Alberdi et al., 1989). The Montopoli material is very poor. but
at El Rincon, the metapodials are typically stenonine and the length rano between posterior and anterior
phalanges is the same as in E. sicnonis. Neiwther skulls nor teeth are known for this form.

Egquus stenonts was first considered to be closely related to E. simplicddens of North America. The latter, very
well documented about 3.4 ma. ago at Hagerman, 1daho, (Repenning, 1987), 1s however very different. On the
skull, che narial notch is much shorter: the choanae ave very long and narrow. the distance between che palaral
rear border and the vomer notch is very long (Forsten and Eisenmann, 1995). On the lower cheek teeth. the
ectoflexid is always deep on the molars. and sometimes on the premolars also. The metapodials are slenderer and
antero-posteriorly deeper than in E. srenonis. in parsicular ac the diseal ends (Eisenmann and Karchoud. 1982).
Like in modern hemiones, the third plulanges are nacrow. Like in miodern hemiones also. the firsc posterior
phalanges are mwuch shorter than the anterior ones: their relative length is less than 92%. Let us remack
immediately that such proportions are exceptional: only the hemiones among all the extant Equus have similar
values; for the three species of zebras and the asses, the same index is between 94 and 95%. Thus, E. simplicdens
and E. stenonis are certainly disanct; they are even ac the extremes of the vartadon observed in Egquus for the
relative lengths of the first phalanges. E. simplicidens of Hagerman seems very well adapted to a dry climate
(slender bones), hard ground (narrow third phalanges), and open landscape (cursorial proportions of the limb
segments). These adaptations (Eisenmann, 1984) are less pronounced, if pronounced at all. in E. stenonis.

Later on. stenonine characters are found on some North-American skulls (Anza-Borrego, California: Downs
and Miller, 1994) and metapadials (Broadwater, Quarry 4), while non-stenonine forms seem to persist. The latter
may be represented at San Pedro. Arizona. and Santo Domingo. New Mexico (Azzaroli and Voorhies, 1993}, by
very long aud very slender matapodials.

Equus simplicidens was never recognized in Europe, but mecapodials close in shape to those of Hagerman are
present in Spain (Hueclago and Venta Micena). and possibly in Netherlands (Tegelen). These forms are here
referred as “E. simplicidens-like”. although. naturally, there 1s no ground to refer them to the actual north-
american E. simplicidens.

Huelago is supposed to be as old as El Rincon (Alberdi ct al., 1989) and the metapodials of the Equus from
- Huelago were referred to the same large form, “E. livénzovensis”. which, according to Alberdi er al. {1998}, is
also present in Montopoli and Livenzovka. The matenal 15 very poor at Montopoli, very heterogeneous at
Livenzovka (Baigusheva, 1978: personal observations). |1 believe. however, that at least rwo Equus mertacarpals
from Huclago do not fall inside the variation of El Rincon (table 1, fig. 1) and that they do not belong to the
E. sienonis morphotype (fig. 2: Eisenmann, 1979, tables 7-8). Indeed, they have the same shape a3 the metacarpals
of Venta Micena buct are larger (table 2, fig. 3).

In East Africa, slender and deep metapodials are found in member G of the Shungura Formanon, sn units
KBS- and KF- of the Koobi Fora Formation and in Bed T of Olduwai (Eisenmann, 1992). In North Africa. E.
mumidicus of Ain Boucherit probably belongs in the same group. It seems thus that. as well as in Europe, both
stenonine and “E. simplicidens-like” forms coexisted in East Africa asbout 2 ma. years ago (member G of the
Shungura Formation, Bed I of Olduvai), and possibly also in North Africa, if Ain Boucherit and Ain Jourde
are of similar age.

During the Pleistocene, “E. simplicidens-like” equids are sull rre: E. hipparionoides of Akhalkalaki (Vekua,
1962) and possibly E. altidens of Sussenborn (Musil, 1969) belong in this group. as well as E. hydnouinus. In
Africa, E. tabeti of Ain Hanech may be similar. In nmost cases, however, the material is not very rich. The fossit
rests of Equus found ac Venta Micena are miost interesting because they form the richest sample of this kind for
the whole Pleistocene of Europe. I shall refer to this horse as E. granatensis.
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DESCRIPTION OF EQUUS GRANATENSIS
Teeth

1. Permanent upper check cecth (Plate I, fig. 1-6)

The enamel is not very plicated, but the pli caballin is always present on the premolars, and may be observed
in molars. The maximal crown heights for the P2, P3, P4, M1, M2 and M3 are respecuvelly 63, 73, 78, 70,
78, and 72 mum. The hypsodonty indices (= 100 average tooth length/maximal height) for the P3, P4, M1 and
M2 are respectively: 40,7; 36,7: 36.3; 33.1.

Other biometrical data are in uble 3.

2. Permanent lower cheek teeth (Plate 1)

On the P3 and P4, the shape of the double knot varies from typically stenonine (with a rounded niccaconid
and a rounded or slighdy pointed metastylid. separated by a pointed and deep lingual groove: Plate 1, fig. 9, 10)
to a rather hemionine type (clongated and oblong metaconid, pornted metastylid, separated by a shallow lingual
groove: Plate [, fig. 7). On the M1 and M2, the ectoflexid (vestibular groove) js always very deep. [t may also
be deep on some premolars.

Plis protostylid are frequent on P3 and P4, exceptional on P2.

Plis caballinid are usual. On one M3 (Plate [, fig. 8). there is an ectostylid, which may resule from the
isolation of a pli caballinid.

3. Permanent lower incisors
Cups are present on all not too worn 1 and 12: they may be present or underdeveloped on 13,

Limb bones

The relative lengths of the limb bones are of u cursorial type (Eisenmann. 1984). As already stated, the first
posterior phalanges are relanively short. All limb bones and in particular the metapodials {fig. 3) are slender and
antero-posteriorly deep. The third phalanges are narrow. Biometrical data are in the tables 2, 4, and 3.

COMPARISONS
Extant species

Equus granatensis of Venta Micena is larger than E. grevyi, which is che largest extane Equus. The relative
lengths of the limb bones are more cursorial than in E. prevyr, close to what is observed in hemiones (table 3,
fig.4).

On the lower P3 and P4, the double knot is somenmes very much like in hemiones. Bur unlike in
heniiones, the vestibular groove is deep on che M1 and M2,

The vpper cheek teeth have very short protocones, shorcer than in hemiones and indeed than in any excant
species of Equus.

Middle and Upper Pleistocene species

Equus granatensis of Venta Micena has several points in common with Equus hydruntinus: cursorial limb
proportions. very short protocones on the upper chek tecth, long cceoflexids on the lower molars. Eguus
frydrumiinus, however, was much smaller, more hypsodont (at Roterberg, the hypsodonty indices reach 36.5 for
an upper premolar. and 31 for one molar). and had possibly 1 still more pronounced difference in lengeh between
the antenior and posterior first phalanges (fig. 4, table 3). E. hydruniinus is mostly an Upper Pleistocene species.
but 3 smaller form has been found also in the Middle Pleistocene at Lunel-Viel, France (Bonifay, 1991). At
Petralona, Greece, E. petralonensis (Tsoukala. 1991) is intermediate in size berween E. granatensis and E. hydruntinus.

The material of the Upper Pleistocene of Florisbad and Vlakkraal, South Africa, referred to Equus lylei, was
recently re-examined by Brink (19942) who stressed its resemblances to asses rather than hemiones and remarked
on its possible relanon to E. hydnmtinus (1994b). As much as [ can tell from the casts kindly provided by J.S.
Brink, £. lyle is indeed very close, if not conspecific, to E. hydruntinus: deep ectoflexids on lower molars (unlike
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asses and hemiones), antero-posteriorly deep metapodials, strong difference in length between anterior and
posterior first phalanges (rable 5, fig. 4).

Musal (1965) and Forsten (1986; 1990) alceady pointed the possible relations between E. lrydruntinus, E.
altidens and E. hipparionoides. The upper cheek teeth of Siissenborn, Germany, referred to E. altidens have
relatively long protocones; hypsodonty indices reach 36,2% for one P4, 32% for two M2. There are few limb
bones (tables 5 and 6). The material of E. lipparienaides of Akhalakalaki, Georgia (Vekua, 1969) is very poor for
the teeth, a little better for the limb bones (tables 5 and 6). It seems. however. that the distal limb segments have
proportions similar to those of E. iylei and E. hydruntinus (fig. 4).

[t 15 interesung to note that during the Middle and the Upper Pleistocene, all these relauvely small and
stender species are associated with much bigger Equids: E. sucssenbornensis and E. cf sucssenbornensis ac Siissenborn
and Akahalkalaki, E. capensis in South Africa, large E. caballus in Lunel-Viel and in Upper Pleistocene sites.

Lower Pleistocene and Pliocene

Although E. granarensis was considered (Alberdi and Ruiz Buscos, 1985; 1989) as a subspecies of E. stenonis,
it is in my opinion very differenc. Even the slender forms of E. sienonis, like those of Dmanissi (Georgia) or El
Rincon and La Puebla de Valverde (Spain) have relatively long posterior phalanges (fig. 5: table 3). Although the
samples are poor, the same scems true for the younger forms of Sainzelles (France) and Selvella (Italy) which
are at times referred to E. altidens (Forsten, 1990; Caloi, 1994). Surprisingly enough, the same is observed also
in E. taberi of Ain Hanech (Algeria), and E. ¢f 1abeti of Ubetdiyeh (Isracl).

Among all che Lower Pleistocene-Pliocene forms. Equus cf. altidens of Pirro is the only one to resemble
E. granatensis: slender and deep metapodials, cursorial proportions, short protacones. One should note. however,
that the few first anterior and posterior phalanges do not look as dimorphic as in E. granarensis. More data than
I presently have on Pirro are needed to ascertain the relations between the two equids.

SCHEMATIC TYPOLOGIES OF NON CABALLINE SPECIES OF EQUUS

The next diagrams attemipt to summarize the best known characters of the different non-caballine Equus.
They are established on the most satisfactory samples: Hagerman for E. simplicidens. Saint-Vallier and La Puebla
de Valverde for E. stenonis, Picro, Siissenborn and Akhalkalaki for E. cf altidens, E. altidens and E. hipparionoides,
Ain Hanech for E. tabeti, Roterberg for E. hydruinus, and naturally Venta Micena for E. granatensis. These
diagrams combine data on the metapodials (tength, distal artucular width, depth at mid-diaphysis} and on the
upper cheek teeth (average of length and width of P3-P4 and M1-M2, average protocone lengths for the same
teeth}. The data are in wble 6.

Compared to E. hemionus onager (fg. 6), E. stenonis has more robust (relation berween length and distal
width) and more antero-posteriorly deep (relation berween length and depth at mid-diaphysis) merapodials,
larger teeth and smaller protocones. The form of La Puebla de Valverde is slenderer, has larger teeth, and smaller
protocones than E. stenonis vireti of Saint-Vallier. Both sampls of E. stenonis are rich and therefore reliable.

E. granatensis (fig. 7, 8. 9, for which the samiple is also very good, is neatly as slender as E. hemionus onager
but has deeper metapodials. The teeth are a litde smaller and have much shorter protocones. On fig. 6, E.
granatensis is drawn as if it had the same length of the metapodials as E. stenonis of La Puebla de Valverde.
Naturally, it is not true -as can be seen from tables 2 and 5, E. granarensis has much longer merapodials- but
this representation endeavours to facilitate comparisons. Compared to E. sicnonis, E. granatensis has much slenderer
and a litde Hatter diaphyses, much smaller teeth and shorter protocones.

Relatively to E. hemionas onager (fig. 7), the very well documented E. simplicidens of Hagermian shows the
differences already mentnioned for E. granatensis, but the teeth are larger and the protocones Jonger, especially on
M1 and M?2. The same figure shows the resemblances becween E. simplicidens and E. mumidicus of Ain Boucherit.
For the latter species, however, the sample is reladvely paor.

For E. altidens of Siissenboru, we have relatvely good data on teeth, few data on metapedials: data are a
litcle better for the metapodials of E. lipparioncides of Akhalkalaki, but there is only one worn upper cheek row.
E. ¢f. altidens of Pirro is moderately well documented, Figure 8 shows a strong difference berween the teeth of
E. altidens and E. granatensis: the former has much longer protocones while the rest of the parameters are very
close. Other affinities and differences evidenced on fig. B should be checked on better samples. If the sample
of upper cheek teeth from Pirro is representadve, E. cf. altidens is possibly closer to E. granatensis than to E.
altidens.
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The last diagram (fig. 9) compares the good samples of E. granaiensis and E. tabeti of Ain Hanech. and the
poorer sample of E. hiydruntinus from Roterberg, Germany. E. tabeti looks closer to E. hydruntinus than te E.
granatensis. E. granatensis has the shortest protocones on the molars, and the relatively shortest protocones on the
premolars.

CONCLUSIONS

It seems thus that there are two main groups of non-caballine primitive Equus: the stenonine type and the
simplicidens-like type.

The stenonine group has distally flat merapodials (fig. 2). not very cursorial proportions and long posterior
first phalanges (fig. 5). In this group belong certainly the fossils of El Rincon, Chilhac, Olivola, Matassino,
Valdarno sensu lato, and Dmanissi. In the same group belong probably the less documented Eguus of Selvella,
Casa Frara, and Sainzelles. [n the besc known samples (Szint-Vallier and La Puebla de Valverde) the teeth are larpe,
the protocones are short (fig. 6).

The simplicidens-like group is characterised by distally deep metacarpals (fig. 3), cursorial proportions of
the limb segments and relauvely shore first posterior phalanges (fig. 4). | refer to this group E. numidicus of Ain
Boucherit, one metacarpal of Tegelen, part of the fossil material of Huelago, E. granarensis of Venta Micena, E.
¢f altidens of Pirro, E. altidens of Siissemborn, E. hipparionoides of Akhalakalaki. Teeth are relatively large in E.
simplicidens and E. numidicus, relatively small in E, granatensis, E. altidens, and E. cf. altidens. Protocones are long
in E. alifdens, very short in E. granarcnsis. May be also related o this group E. tabeti of Ain Hanech and E.
hydruntinus,

What kind of significance, ecological, systematical, and chronological can be attached to these groups ?
Obviously, the limb proportions of che simplicidens-like equids indicate a bester cursorial adaptation than in E.
stenonis (Calot, 1994). By modern standards, i.e. judging by what may be observed in excant species of Equus,
E. stenonfs was like a large plains zcbra, E. granarcnsis, like a large hemione. The scope of differences between
these two fossil Equus is much larger than what can be expected for a modern intraspecific variation. The
hypsodonty indices (relative crown heights of the teeth) are certainly refated to the feeding: small indices
{relatively high crowns) evidencing an adaptation to abrasive food. Unfortunately [ have no good data on chesr
ranges of variaton. intraspecific or interspecific, not even for extant species of Eguus. Judging from the few
values [ have, hypsodonty indices are similar on the upper P3 and P4 of E. granatensis, E. altidens, and E.
hydruntinus; the upper M1 and M2 may be less hypsodont in E. granatensis than in the other two species. Other
characters considered as “evolved” and “adaptative™ in equids are long protocones on upper cheek teeth and
shallow ecroflexids on lower molars. For these characters E. granatensis and E. hydruntinus are very “prinunve”,
very poorly adapted. The protocones are much more “advanced” in E. alridens, but its lower molars are as
primitive as in the others. Since obvicusly the three species are very close in their general habit, it may be after
all that protocone length and ecroflexid depth are not as “adaprative™ as is believed. Whatever the case, the
protocone length suffers strange avatars inside che simplidens-like group: short in E. simpliddens, long in E.
altidens, very short in E. granatensis, E. tabeti, and E. hydrnuniinus. [t does not look like a characcer easy to use
for biostratigsaphy.

Ecologically adapted characters {mostly apparent on limb bones) are often considered as less reliable for
phylogenies and systematics than neutral characters (mosty apparent on skulls), the former being more plastic
and more casily subject to parallel evolutions. One could argue therefore, that E. stenonis of El Rincon (skull
unknown) evolved into “E. stenonis granatensis™ of Venta Micena (skull unknow) by reducing its size and
acquiring a more cursorial habit. In that case, however, the material of Huelago should be heterogeneous in age,
part of it belonging to a pliocene E. stenonis, while the two slender and deep metacarpals could be referred to
2 younger E. granatensis. Bue if the Equus macerial of Huelago is homogeneous in age and if ic has the same age
as the Equus stenonis of El Rincon {Alberdi et al., 1989), we have a good evidence of the coexistence of two
very different Equus in the European Pliocene: 2 well represented “stenonine™ form, and a poorly represented
“E. simplicidens-like"” form. Another point is the protocone length: why would it shorten during the evolution
from E. stenonis to E. granatensis> Could not a short protocone be 2 neutral character with a phylogenertic
significance? In that case, E. granasensis and E. hydruntinus could be related to each other, but not to E. stenonis
or E. altidens.

I have no answers to these questions. I believe, however, that the ancient biostratigraphies (Marin, 1986:
Alberdi & Ruiz-Bustos, 1989; Alberdi et al., 1991) based on the mere succession in time of “subspecics” of E.
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stenonis -from the big E. stenonis livenzovensis (still to be defined among a mixture of different equuds) to the
slender E. stenonis granatensis~ should be reconsidered. Presently, equids are good chronotogical landmuarks only
on a broad scale, and in particular when they immigrate: we may speak of an " Hipparion datum™ or an * Equus
datum”, or an “Equus caballus datum’” inside the Old World: they are much less clear in America where these
forms evolved before migrating. To use equids in a precise biochronological way. a much bertter understanding
of their evolutive mechanisms is clearly needed.

A recent paper by Alberdi e¢f al. (1998) deals with European stenonid horses en general, and with E.
granalensis in particular. The latter is now considered as a subspecies of E. altidens, not of E. stenonis. On the
whole, I welcame this change of interpretation, although E. granarensis may well deserve a specific status beacause
of its very short protocones {table 6). My main disagreement, however, concerns the phylogenetical interpretations
of Alberdi ¢f al. (1998). 1 Believe that species of Equus morphologically close to E. granatensis may be found much
earlier (Hagerman, Huelago, Ain Bouchert). and that they coexisted in time with species close o E. stenonis.
Moreover, the horses from Livenzovka, are neither well dated enough. nor well understood enough to provide
a phylogenetical “root™ (Forsten, [998).
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MC1: length oof third metacarpal:
MC11: distal articular width ol the
same; MC4: depth at mid-diaphysis of
the same; MT1: length of third
metaarsal; MT11: distal aracular width:
MT4: depth at mid-diaphyses; LP: ave-
rage of length and widch of P3 an P4;
LM: average of length and width of
M1 and M2; PiP: Jength of prococone
on P3 and P4; PtM: Jength of protocone
on MI and M2. The corresponding
data arc in wable 6. E. granatensis is drawn
1 as if it had the same metacarpal length
% as E. stenonis of La Puebla de Valverde
in order to show that it has relatively
1 less wide distal ardiculations (MC11 and
MT 1), relatively smaller teeth (LP and
LM}, and relatively shorter prococones
(PtP and PtM) than E. stenonis.
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£l Rincon | £1 Pincon | EI Rincon | €1 Rincon | El Rincon | €t Rincen
MC 1N 12439 12440 12441 12442 12443 12444

3 Maximal lenglh 2620 2550 2380 2480 252,0 256.0

3: Minfmal bresdth 38,0 40,0 38,0 385 39.0

4: Depth ol tevel of 3 29.0 133) 29.0 29.0

5: Proximal articular dreadlh 58,0 58.0

8: Prox. ari. depth 36.5 38,2 37,0
10: Dislal max, supra-srt. dreadlh 528 55.0 538 54,0 54,0 §3.0
11: Dist. max. ark. breadlh 52.2 540 53,0 512 520
12: Diat, max. depth of kel 40,2 325 40,0 378 400
13: Disl, min. Seplh of medial condyls 31,2 300 290 30,0 30,0 32,6
14: Dist, mex. depth of med, condyle 33.7 34,0 32,0 310 318 33.0

7 : Mex, glameler {acel 3rd carpsl 475 Q5 450

8 - Dlam. enlerlor {scel 20d carps! 12,2 18.5 12.5

€1 Rincon | EI Rincon | Et Rincon | Huvelsge | Hutlsgo | Tegelen
MC 1l 12445 12446 12451 79 88

1: Maximol length 2520 265,0 268,0 2865

3: Minimal bresdlh 40,0 375 35,0 44,0

4: Depth ot leval of 3 . 30,0 30,0 280 32,0

S: Proximal erticulzr dreadth $2,0 S51.0 54,0 59.0

6:Prox. grd. depth 8.0 360 39.5
10: OJsLal max. supra-art. dresdth 54,0 55,0 35,0 49.0 90,8 56.9
11: DIsl. max. srt, breadth 54,0 83,0 S4.0 48,0 49,5 56.0
12: Disl. max. dapth of keel 40,0 385 380 30,0 42,0
13: Dist, enln. deplh of medist condyle 325 313 30.0 300 312 3485
14: Dist. mnax. depth of med. condyle 34,0 33,0 329 32,7 33,0 32,0

7 : {tax, diameler facel 3rd carpal 47,0 480 $1.0
8 : Dlam. anterfor racel 2nd carpal 17.0 17,0

s
Table 1: Third meraccarpals of El Rincon, Huclago and Tegelen: mcaméncnts in millimceers, Prox.; proximal;
art.: artcular; max.: maximal; Dist: distal; min.: minimal; Diam.: diameter

X i min I max S

MC I N f v
1: Maximal lenglh 32 | 247,11 228,0. 267,0 717! 2,80
3: Minimal breadth 58 | 33,0! 30,0! 36,2 1,49 4,51
4: Depth at level of 3 56 | 26,5 25,0 29.0' 1,03 3.81
§: Proximal articular breadih 56 | 49,8! 45.0. 55.0. 2.19 4,43
6: Prox. art, depth 52 | 32,5 30,0 35,0 1,38! 4,26
10: Distal max. supra-art. braadth 57 | 48,2} 39,0 48,0 2,07 4,59
11: Dlst. max. an. breadth 51 44,5 39,0 47,2 1,92 4.31
12: Disl. max. depth of kes! 43 34,7 32,0 37,5 1,261 3,62
13: Dist. min. depth of medial condyle | 54 28,3 25,5 30,7 1,13, 4,01
14: Dist. max. depih of med. condyle 44 30,4, 28,0 33.0' 1,20! 3.95
7 : Max. diameter lacat 3rd carpal 51 40,61 36,0 45.0' 2,05 5,04
8 : Diam. antgrior facet 2nd carpal 58 14,8 12,9, 18,0 1,13] 7,65
T I n X mn i max ! s { v
1: Maximal leagth 32 284,6; 270.0 302,0 8,76 3,08
3: Minimal breadth 73 32,9 29,0 36.5 1,57 4,78
4: Depih at lovel of 3 63 32,4’ 29,0! 35,0 1,40 4,31
5: Proximal arliculsr breadth 58 48,4} 44.6! 52,8 2,01 4,168
6: Proximal depth 50 39,6 36,0! 42,5 1,67 4,21
10: Dislal max. supra-arnt. breadih 82 45,9/ 42,0, 49,5 1.90 4,13
11: Dist. max. art. breadih 77 44,4 40,0} 49,0: 1,56 3.52
12: Dist, max. depth of keel 77 35.6 33,5 38,0. 0,99’ 2,77
13: Dist. min. depih ol medial condyle | 82 27.9 26.0 30,3° 0.941 3.39
14: Dist. max. deplh of med. condyle | 76 | 30.6: 280 33.,0° 1.03; 3,37
7 : Max. diameter facet 3rd tarsal 43 44,2 40,0 48,5 1,96 4,43
8 : Dlam. lacet 2nd tarsal 38 11,21 9.0 14,0° 1.30° 11,55

Table 2: Third meeacarpats (MCI1I) and metatarsals (MT 1) of Venta Micena. Measurements in millimietes, Some
abreviations as in wable 1. n: number of specimens; x; mean; min: minimal obsserved value; max: maximal
obscrved value; s: standard deviation: v coefticient of variation (v= 100 s / x).
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| n ® min max 5 v
L 31 38.2 35,0 42,0 1.9? 5.09
p2 P 33 7.0 55 9,0 0.92 13,14
I 32 25.6 238 28,0 0,94 3.67
‘Ip 30 18.0 13,4 234 2,40 13,33
iL 25 29,7 27.0 320 £,24 4,18
p3 Lp 24 8.4 6.8 11,5 1,34 §5.95
} 22 22,7 25.0 200 1,33 4,80
1P 24 28,4 226 387 436 15.35
L 27 28.6 26,0 31 1,34 4,69
P4 LP 27 6.9 7.0 11,1 1,36 15,28
] 27 28,1 25.0 30,0 1,20 427
P 27 312 24,1 39.3 420 13.46
L 52 292 26,0 32,0 1,39 4.26
p3p4A  ILP 51 8,7 6.8 1.5 1,37 15.25
! 49 27.9 250 300 1,26 452
P 5) 299 22,6 39,2 4,47 14,55
L 25 25,4 22,0 28.0 1,45 5.7
M LP 24 78 6.7 95 0,82 10,38
) 23 264 25,0 26,5 0,99 375
P 24 31,2 26.7 375 2.85 9,12
L 20 25,8 22,0 28,0 1,44 558
M2 Lp 9 9.3 - 7.0 11,0 1.4 11,94
\ 1? 257 240 27.0 0,82 319
P 19 360 30.4 415 353 931
L 45 25.6 22,0 280 145 5.66
MR 43 8.5 6.7 11.0 1,18 1368
) 40 26,1 24,0 28.5 0.96 3.68
i 43 333 26,7 415 397 1192
L 41 27,8 25,0 320 1.44 S.18
M3 P 40 85 8,0 12,2 1.23 12,74
I 41 234 220 245 0,66 282
1P 39 | 3472 216 45,2 4,84 14,15

Table 3 Upper check teeth of Venta Micena. Measurements in milllimetcrs. Same abreviations as i table 2, Lt
length; LP; length of protocone; 1: width; IP: protocone index (IP = 100 LP / })

ANTERIOR | PHALANGES n X min max S 1 Vv
1: Maximal lenglh 16 86,5 82.0 91,0 2,73 3,16
3: Minimal breadth 17 31,0 29,0 33,0 1,13 3,71
4: Proximal breadth 13 49,3 47,0 53.0 1,65 3,35
5: Proxima) depth 12 35,5 33.3 37.0] 1.41 3.97
6. Dist. breadth at tuberosities | 16 41,8 38,0 44,5 1,79 4,28
7: Max. length of trigonum phal.] 16 93,4 47,0 62,0 3.69 6,91
10: Med. supratuberosital length | 15 64,0 61,0 68,0 2.42 3,78
12: Med. infratuberosital length 16 13,7 12,0 16.0 1,30 9,49
14: Dist. articular breadth 16 40,5 39,0 42,5 1,10 2,72
POSTERIOR | PHALANGES n X min max s v
1: Maximal length 17 80.1 76,0 84,0 2,60 3.25
3: Minimal breadth 18 30.0 27.0 310 1.09 3,63
4: ProxImal breadth 17 49,2 46,0 S3,0| 2,16 4,39
5: Proximal depth 16 36,4 34,0 39,0 1,17 3.21
6: Dist. breadth al tubergsities | 15 40.1 36,5 42,0 1,47 3,67
7: Hax. length of trigonum phal.; 16 47,5 42,0 50,0 2,39 9,03
10: Med. supratubergsital length | 15 55,7 52,0 60,0 2,34 4,20
12: Med. infraluberosital ienath 1S 16,8 14,0 19.0 1.593 9,11
14 Dist. articular breadth 15 37.4 34,5 39,0 1,49 3.98
Z Q_Q Table 4. First pl‘ixngcs of Venta Micena. Measurements in millimeters. Same abreviations as in tables 1 and. 2.
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EQUUS GRANATENSIS OF VENTA MICENA AND EVIDENCE FOR PRIMITIVE NON<STENONID ...

Plate 1. 1 VM 84-C3-E9-52: Left upper cheek teeth row. 2 and 3. VM 83-C3-B5-1: Left. upper P3 or P4.
Oclusal view. 3. Section at mid-crown, 4. VMD 69, 68, 67: Right upper P2 P3, and P4 (same individual as VM
84-C3-E9-532). 5. and 6. VM K-11: Left upper P3 or P4. 3. Oclusal view. 6, Section at mid-crown. 7.VM 84~

C3-139-12: Left lower cheek tecth row: 8. VM 84-C3-]9-16: Right lower M3, 9. VM 84 C3-E8-9: Left lower
P2, P3, Pdand ML 10O. Venta Micena: Left lower Ml ad M2,
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