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Figure 40. Upper cheek teeth of E. semiplicatus. 1: Hay Springs, M 1487. 2: Channing, FAM 11656. 3: Channing, AMNH 54-1074-1.

c. Channing (Dalhart), Texas

The best documented stilt legged Equus is yet incompletely described, although Azzaroli (1998) published beautiful photographs of skulls and teeth. The limb bones are very numerous (Table 6) and there are in the Frick collection at the AMNH three more or less fragmentary skulls, all of aged individuals (FAM 116156, 116158, and 54-1074-1), a fragment of cranium (16-391), and two mandibles: one subadult (FAM 22-570 and 564), one young adult AMNH 116506). 

- Skulls

The skulls are not well preserved so that many dimensions are imprecise (Table 7). Nevertheless, the general characters are clear enough. Basilar lengths range from ca. 422 to ca. 440mm, about the size of the extant E. hemionus onager. But the palate is shorter, the muzzle longer and wider, and the face probably not so high. Judging from the dimension of the post-orbital line of FAM 54-1074-1 (166mm), the Basion-vomer distance was about 90-100mm (Appendix 2); this estimation is in good accordance with the 96mm measured on the fragment 16-391. The distance between Basion and posterior border of palate of FAM 11656 is 208mm; thus the length between palate and vomer was about 108-118mm and the Franck and Palatal indices were not caballine (Eisenmann 2006a).

According to the illustrations of Azzaroli (1998), the skull AMNH 8600 is slightly larger, with a longer and wider muzzle. The skull of Hay Springs UNSM 1349 is also larger, but more like Channing. In comparison with Old World hemiones (Figs.1, 28, 41) E. semiplicatus skulls have longer muzzles (5) and shallower faces (25).
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Figure 41. Ratio diagrams of E. semiplicatus skulls. Ch.= Channing. Data in Table 7.

- Upper cheek teeth (Fig.40)

The cheek teeth series are ca. 150mm long. The mesio-distal lengths of P2 seem rather short. The middle upper cheek teeth (P3/-M2/) are not very large (22.5-25.5mm). The protocones of the middle teeth, all rather worn, are relatively long:11.5 (P3/) to14.2mm. The enamel is simple, the plis caballin are lacking or very small, the postprotocone valley is occasionally deep.  

- Lower cheek teeth (Fig.42)

The lower cheek teeth have shallow ectoflexids both on premolars and molars. On the middle teeth, metaconids tend to be elongated. 
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Figure 42. Lower cheek teeth of E. semiplicatus from Channing. 1: FAM 116506. 2: FAM 116159. 3: FAM 22-564.
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- Lower incisors

Perfect cups are present on all incisors (Azzaroli 1998, pl. 9-2b). The squarish arcade is that of a grazer (Eisenmann 1998).

- Metapodials

The well-preserved and numerous MC III and MT III of Channing (Table 6) are similar to those of Hay Springs. If the teeth of E. semiplicatus present some resemblances with extant hemiones, the metapodials are different. Metacarpals and metatarsals are relatively narrow at their epiphyses (Fig.43), more like in E. hydruntinus, which has, however, shallower distal keels.

[image: image4.png]Log10 differences from E. h. onager

0.100

0050

0.000

0,050

E. semiplicatus and E. hydruntinus metapodials

MC il MT Il
—Hay Springs, n=5-8 -~ Channing, n=39-53 —Hay Springs, n=2-5 -0~ Channing, n=34-44
—= E hydruntinus, n=67-113 —= E hydruntinus, n=62-93





Figure 43. Ratio diagrams of E. semiplicatus third metacarpals (MC III) and metatarsals (MT III) compared to E. hydruntinus. n=number of specimens. Data in Tables 3, 4, 6.

- Limb segments lengths

Like in E. calobatus, and unlike in extant hemiones and E. hydruntinus, metapodials are extremely long relative to humeri, femora, and tibiae (Fig.32 right).

d. Slaton, Texas

Dalquest & Hughes (1965) and Dalquest (1967) gave some dimensions of four anterior phalanges that we refer to E. semiplicatus (Table 5).

e. Cedazo, Mexico

From Cedazo, Mooser & Dalquest (1975) referred to E. tau a MT (FC 712) which seems close to E. semiplicatus.

5. Conclusions

To summarize, E. semiplicatus clearly differed from all Old World hemiones by skull and limb bones segments proportions. It resembled E. calobatus but was quite smaller (Fig.32). E. calobatus is considered by Azzaroli (1998) as a junior synonym of E. semiplicatus. Indeed, some metacarpal (Fig.44) dimensions overlap. The overlap is even bigger in MT.
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Figure 44. Ratio diagrams of E. calobatus and E. semiplicatus (Channing) ranges of variation of third metacarpals (MC III). n=number of specimens.

There is no doubt that both share enough original characters to be considered  as closely related, but because of their size differences, and their possible coexistence at Rock Creek, we prefer to retain both their names. It seems likely that the Santo Domingo form was related to E. calobatus and E. semiplicatus, and that this probable group was present in North America from the Late Blancan (Santo Domingo) to the Early Rancholabrean (Hay Springs). Neither can be included within the Old World hemione group.

III. SMALL SLENDER EQUUS
1. Amerhippus francisci, Lissie Formation, Texas,  type: TAMU 2518

A. francisci is a small species known by a skull and associated radius, a MT, and a posterior PHI.

- According to Hay (1915) the basilar length is 414mm. A cast of the skull studied at the American Museum of Natural History (Table 7), probably slightly larger than the original, enables us to propose additional measurements to those published by Hay. Besides its smaller size, A. francisci skull differs from those referred to E. semiplicatus (Figure 45) by its shallow narial notch (31), by a narrower forehead (13) as noted already by Azzaroli (1998), and also by the quite longer distance between Vomer and Basion (4). If the measures we have taken on the cast are to be trusted, the basicranial proportions are those of a horse, not of an ass or hemione. The skull of A. 
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francisci, however, does not resemble any Old World Equus; the less dissimilar skulls are those of E. fraternus of Cedar Meadow, Florida (FAM 116143 and FLA 2363776) and a yet undescribed skull of Peruvian Amerhippus. 
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Figure 45. Ratio diagrams of E. fraternus, Amerhippus sp., E. semiplicatus, and A. francisci skulls. Data in Table 7.

- The occlusal dimensions of the middle teeth (P3/-M2/) are 20.5 to 23mm, the protocones are 9 (P3/) to 12mm long (Figure 46). The enamel is simple, there are no plis caballin, the postprotoconal valley is moderately deep. 

The lower cheek teeth have "V" linguaflexids, rounded metaconids, slightly pointed metastylids (Figure 46). This morphology is extremely common and may be found from the Pliocene (Plesippus, Allohippus) to the present days (asses, zebras). However during the Pliocene and in extant zebras, ectoflexids are rarely shallow both on premolars and molars. By this character A. francisci is more like an ass than like a zebra. 
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Figure 46. Upper and lower cheek teeth of A. francisci, TAMU 2518, adapted from Hay (1915).
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- But unlike asses and like E. fraternus (Azzaroli 1995) and Amerhippus, A. francisci is said to lack cups on the lower incisors (we have not seen the type material).

- As in other stilt legged forms, the metatarsal is slender and narrow at the proximal and distal ends. Its dimensions are close to the minimal observed at Channing (Figure 47, right), but the keel is less developed. Azzaroli (1998) already noted the poor development of the volar ridge above the keel. 
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Figure 47. Ratio diagrams of E. semiplicatus, Channing, Amerhippus ? from Lost Chicken, and A. francisci  third metacarpals (MC III) and metatarsals (MT III). Data in Tables 3, 4, 6.

- As much as can be guessed from the existing limb bones, their relative length is similar to E. calobatus and E. semiplicatus. At all events, the radius is very short relative to the MT III (Fig.57 right).

Other fossils possibly belonging to A. francisci are one anterior phalanx from Hay Springs (33-38-1-9), two phalanges (KU 7473 and 7478) of Cragin Quarry, Kansas (Hibbard & Taylor 1960), and one anterior phalanx of Papago Springs, Texas.  Skinner (1942) gave some measurements of the Papago Springs phalanx and noted that it could not belong to the other, less slender and larger species. The first phalanges tentatively referred to A. francisci seem even slenderer (Figure 49) than those of E. calobatus and E. semiplicatus; the material is however very poor.

It would seem logical to consider A. francisci as the next step in decreasing size from the giant of Santo Domingo, after E. calobatus and E. semiplicatus. The lack of cups is not a solid argument against this hypothesis since cups may be present or lacking within the same extant species of Plains zebra, E. burchelli: the cups are present in the southern forms and absent in the northern (Eisenmann 1979). But the skulls and teeth of northern E. burchelli do not differ from the southern, while the skulls and lower cheek teeth of E. semiplicatus and A. francisci do differ. The skull characters, added to the lack of cups, is a good argument to consider this small slender species as an Amerhippus.

2. Amerhippus francisci in Alaska ?

A palate from Cripple Creek, Alaska (FAM 60033) has about the same size as A.
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 francisci, but the protocones of the molars are quite longer (Figure 48).

Curiously enough, the size and proportions of a MC from Lost Chicken, Alaska (NMC 25826) fit with what could be expected for a small A. francisci (Figure 46, left).
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Figure 48. Upper P3-M3 FAM 60033 from Cripple Creek, Alaska.
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Figure 49. Ratio diagrams of first phalanges of E. calobatus, E. semiplicatus, and A. francisci. Data in Tables 5-6.
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3. E. tau 

Mooser & Dalquest (1975) discussed the problems linked to the description of E. tau: the holotype was poorly figured by Owen (Hibbard 1955); moreover, it is lost. 

It seems however that the upper cheek length of the type was 122mm, about the same length as the very worn series of the skull FC 673 (118.4mm). Since there is only one equid in Cedazo small enough to fit this size, Mooser & Dalquest referred several specimens to E. tau. The fragmentary skull (FC 673) was referred by Azzaroli (1995) to A. francisci. Although the skull is senile and laterally crushed (Figure 50), the axial lengths seem reliable enough. We evaluated several dimensions (Table 7) using the data provided by Mooser & Dalquest and the photographs published by  Azzaroli (1995, Text-fig. 6). 
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Figure 50. Profiles of skulls of 1: E. tau FC 673, adapted from Azzaroli (1998) and 2. A. francisci, TAMU 2518, adapted from Hay (1915). Data in Table 7.

- Though similar in size, the skull of E. tau differs from A. francisci by a quite shorter muzzle. Very surprisingly, it has quite a 'hydruntinus-like' aspect (Figure 51).

- The upper cheek teeth of the skull are too worn to be informative but the teeth IGM 56.76-80 referred by Mooser (1958, Fig.4) to Onager littoralis are also 'hemione-like': no pli caballin, deep post-protocone valley (Figure 52). On the lower cheek 
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teeth of FC 672, the metaconid tends to be elongated, which is again a hemione character.
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Fig. 51. Ratio diagrams of E. tau and E. hydruntinus skulls. Data in Tables 1, 7.

[image: image13.png]



Figure 52. E. tau cheek teeth from Cedazo. 1: IGM 56 76-80, upper P3-M2. 2: FC 672, lower P2-M3. Adapted from Mooser (1958).

- The upper cheek teeth we refer to E. tau differ from A. francisci by their smaller size and the depth of the post-protocone valley. The lower cheek teeth of E. tau have more elongated metaconids. But the main difference seems to be in the muzzle proportions.

- A MT (FC 708) is slenderer in the diaphysis than A. francisci (Figure 53) but with a relatively larger distal end.

Thus it seems that E. tau and A. francisci shared small size and slenderness but were distinct species. Therefore we propose as neotype for E. tau the skull FC 673 and refer to the same species the upper cheek teeth IGM 56.76-80 and the MT FC 708.
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Figure 53. Ratio diagrams of E. quinni and A. francisci third metacarpals (MC III) and metatarsals (MT III). Data in Tables 3-4.

4. E. quinni, Trinity River, Dallas Co., Texas 

The type of E. quinni is a MT, SMUMP 60228 (Slaughter et al. 1962). There are also another MT (SMUMP 60174), one MC, and two upper molars. The teeth are smaller than in A. francisci (18 and 19mm), the protocones are 11mm long.

The MC paratype of E. quinni is very slender; the metatarsals are about the same length as in A. francisci and E. tau but much slenderer at mid-diaphysis (Figure 53). 

Given the resemblances between the MT, it seems possible that E. quinni is a junior synonym of E. tau.

5. Conclusions

The small stilt legged Equus are not related to each other as the large ones are. By its skull, A. francisci belongs to a group completely different both from Old World hemiones and other stilt legged species. It may be related to E. fraternus of Cedar Meadow, Florida and belongs very probably to Amerhippus.

E. tau, probably a senior synonym of E. quinni, is the only stilt legged Equus the skull of which resembles Old World hemiones, in particular E. hydruntinus.

There is  moreover  an enigmatic  Equus in Alaska, possibly related to A. francisci. 

IV. SLENDER AMERHIPPUS
1.  Amerhippus pseudaltidens, Powers Ranch, Texas, Onager altidens Quinn 1957, type, BEG 31186-36. Renamed E. pseudaltidens by Hulbert (1995).

This species is known by subadult upper and lower teeth to which Quinn referred several adult limb bones. 
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- The muzzle is long. The teeth were sectioned quite near the top of the crown and may thus exhibit characters linked to an early stage of wear (Figure 55). The occlusal dimensions of the middle teeth are rather large: 26 to 29mm. The P2-P4 length is about 90mm. 

- Unlike in E. calobatus and E. semiplicatus, the P2/ appears normally long, and its protocone is oblique. Rather similar upper cheek teeth are found in E. fraternus of Cedar Meadow.

- A pli protostylid is present on the P/2 and a pli caballinid on the P/3 and P/4. The occurrence of a pli protostylid on P/2 is rare in Equus species, except in E. grevyi where it may considered as a good diagnostic character. Such a pli is frequently present in South American equids (Fig. 54-5) and in Sussemiones (Fig.30-1).  
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Figure 54. E. fraternus, A. pseudaltidens,  and E. littoralis cheek teeth. 1: E. fraternus, Cedar Meadow, FAM 116143. 2: A. pseudaltidens, Powers Ranch, BEG 31186-36, upper P2-P4. 3: E. littoralis, Powers Ranch, BEG 31186-13, upper P3 or P4. 4: A. pseudaltidens, Powers Ranch, BEG 31186-35. 5: lower P2, Amerhippus of Tarija, V 2565. 6: A. pseudaltidens, Powers Ranch, BEG 31186-35. Figures 2, 3, 4, and 6 adapted from Quinn (1957).

