History

Hipparion crassum was recognized as a new species by Gervais (1859, 1869) because of its massive limb bones and the rounded protocone of its upper cheek teeeth. 

Depéret (1890) gave a more detailed description insisting on the functional reduction of the lateral metapodials, the relatively big size of the dentition, the atrophy of the protostylids on the lower adult cheek teeth, and the lack of ectostylids on the lower lacteal ones. For Depéret, all these characters suggested that H. crassum occupied an intermediate position between the Miocene true tridactyl H. gracile and the monodactyl Equus.

At that time, Marie Pawlov (1888) had already noted the likelihood of a North American filiation for Equus, and stated that hipparions could not be Equus ancestors because of their more derived cheek teeth (isolated proptocones and complicated enamel) in association with more primitive teeth. 

Depéret, however was very much impressed by what he saw as an evolved condition of the limbs and lower dentitions in H. crassum.

 It let him wonder if the importance attched to the protocone in equid phylogeny was not exagerate. In addition to the american lineage of Equus, he accepted the possibility of another, european. At the very least, wrote he, there was a striking convergence in the locomotion and in the lower dentition between H. crassum and Equus.

Shortly after, Marie Pawlov (1891) commented on Depéret publication. Beside pointing at an error in the captions on figure 1 (see also Eisenmann and Sondaar, 1989, text-figure 1), she objected to the idea of a polyphyletic origin of Equus in which Hipparion would play an ancestral role, reiterating her previous argumentation. She was, however, embarrassed by the apparent simplicity of the lower cheek teeth referred to H. crassum by Depéret, wondering even if these teeth did not actually belong to Equus. That last point was clearly refuted by Depéret (1891).

Thus, from the very beginning, H. crassum puzzled the paleontologists by what appeared unusual associations : big teeth associated to relatively small bones, complicated (even more than usual in Hipparion) upper cheek teeth associated to simple (like in Equus) lower cheek teeth, and reletively evolved limbs.

Gromova (1952) infirmed the alleged big size of teeth relative to bones and the functional reduction of the lateral digitd mentioned by Depéret. According to Gromova, the strong enamel plication of the upper cheek teeth and the limb bone proportions  of H. crassum evidence an adaptation to a very humid environment. Forsten (1968) remarked that H. crassum resembles very much H. primigenium. The latter is a forest hipparion with plicated upper cheek teeth, robust metapodials, and relatively long proximal segments. In H. crassum the metapodulad are even shorter and broader. According to Forsten (p. 60) the limb proportions would seem even heavier than in H. primigenium if the Perpignan hipparion had a radius and tibia similar to those found at Gödöllo, Hungary, and referred to H. crassum by Mottl (1939).

Age and Occurrences

According to Depéret (1890), H. crassum is found mostly in the Middle Piocene of Roussillon (MN 15), probably also in the Pliocene of Montpellier (MN 14), and possibly in the Red Crags of Suffolk, England, and in the Messinian of Toscany at Casino, Italy. Pirlot (1956) gave figures of some hipparion teeth from Casino and Suffolk.

Indeed, most of the available material does come from Zone MN 15 : lower MN 15 : Perpignan (route de Lassus ; Serrat d’en Vacquer) ; upper MN 15 : two from Puymoisson (or Grenouillet). One upper M3 is from Montpellier ; seven  upper cheek teeth and one lower are from La Pompignanne, also from Zone MN 14. Finally, there is one lower from Riottier (MN 16).

Impressed by the variability of the fossils referred to H. crassum, Sondaar (1974) wondered if three different species were not mixed under the same name : the true H. crassum of Perpignan, Hipparion sp. form A with very large teeth and a robust tibia at Montpellier, and Hipparion sp. form B with a very plicated enamel and a slender tibia, also at Montpellier. Hipparion sp. form B could be the one found at Casino and in the Red Crags. 

Crusafont (1958) and Alberdi (1974) referred to H. crassum a few specimens from Alcoy, Spain, but the evidence is not conclusive (Forsten, 1968 ; Eisenmann and Sondaar, 1989). The occurrence of H. crassum at Ptolemais, Greece (Koufos, 1982) is also problematic. Fossils more or less similar to H. crassum have been described under the names of H. moriturum at Kislang, Hungary (Kretzoi, 1954), H. malustenense at Malusteni, Beresti, Iaras-Carriera, Romania (Samson, 1975), and H. tchicoicum in Mongolia and Transbaikalia (Zhegallo, 1978 ; Forsten, 1992). Pictures of some of them are included in Plates of H. crassum. See also Shamar [->article1527] and Franzfeld [->article1530].

Material

Although a famous species, H. crassum is actually poorly known : there are no complete skulls, only scanty limb bones and a few teeth that may, or may not, belong to a single species.

A cranium of H. crassum  mentioned by Depéret (1890) and chosen as lectotype by Forsten (1968) was never described in detail and is apparently lost. There are other fossils (particularly in Basel) that I had no opportunity to see.

Studied material 

Several fragmentary mandibles belonging to the collections of the Muséum d'Histoire Naturelle de Lyon could be found and restored. There are two fragmentary probably adult symphyses (both labelled Pp 215), and four more or less complete mandible (Pp 206, 208, 209, and 210). Specimens Pp 206, 209, and 210 belong to immature animals ; their snouts were wrongly reconstructed including not belonging incisors insite the plaster. Specimen Pp 208, although fragmentary is more intersting : it belongs to a nearly adult animal and the snout is well preserved.

There are a dozen of MC and MT each, including many juvenile and fragmentary specimens and a few other bones. They are all supposed to come from Perpignan except three tibiae (Montpellier, and a badly preserved first phalanx (La Pompignanne). 

Description

- Cranium

There is no information about the occurrence of a preorbital fossa. The only measurements given by Depéret are the distance between the Prosthion and the posterior border of M3 (325mm) and the length of the upper and lower cheek rows (respectively 170 and 164mm). The muzzle was therefore about155mm in length, the longest recorded in hipparions.

- Upper cheek teeth

The upper cheek teeth have 10 to 38 fossette plications, multiple plis caballin, and very short and rounded protocones. The sizes at mid crown vary between 21mm (smallest M1 or M2) and 29mm (largest P3 or P4). An unworn premolar is 53mm high; an unworn molar is 49mm high.

- Mandible

The extremely elongated and narrow snout points to a selective browser diet (Eisenmann, 1998). The incisors are long, straight and grooved, very much like those of African evolved hipparions (Eisenmann, 1985, pl. I). Like in most hipparions, the cups are well developed and bordered by a wavy enamel.

- Lower cheek teeth

The lower cheek teeth have quite variable enamel patterns and degrees of plication. Little worn teeth may have a nearly caballoid pattern and wrinkled fossettes. When the teeth are more worn (or cut at mid-crown), the enamel is usually (but not always) less wrinkled. Little worn premolars and molars may be up to 54mm high.

- Metapodials

The metapodials from Perpignan are wide and flat, although not all of them to the same degree ; the length is quite variable, probably because two forms are represented. The articular facets for the fourth carpal and the fourth metacarpal are coalescent. The attachment areas of the interosseous ligaments are wide.

- Phalanges

Of H. crassum  of Perpignan, there are two probably juvenile third central phalanges. Although the retro-osseous apophyses are not developed (possibly because of the young age), the general aspect is more like in usual hipparions; these phalanges are more stable on a horizontal plane than in H. heintzi of Calta, Turkey (Eisenmann and Sondaar, 1998). The third phalanx illustrated by Depéret (1890, pl. XIX, fig 10) looks very wide (unfortunately, we have not been able to locate the phalanges illustrated by Depéret on this plate).

As already pointed out by Forsten (1968), H. crassum  is not unlike H. primigenium , and the fossils found in its company point also to humid conditions and forest environment (Aymar, 1992; Aguilar et al., 1998).

