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label for fossils preserved in the collections of the Institute of Paleobiology at Tbilisi. APL is the abbrevia-
tion for Apollonia and label for fossils preserved at the University of Thessaloniki. DA is the abbreviation 
for Denizli and label for fossils in the Pamukkale University, Denizli. Fossils from Le Vallonet and La Tour 
de Grimaldi are preserved in the Regional Prehistoric Museum of Menton. NHM is the abbreviation of the 
Naturhistorisches Museum Basel. The material of Venta Micena (VM) is stored at the Institut Paleontologic 
Dr M. Crusafont, in Sabadell (Barcelona), and at the Museo de Prehistoria J. Gibert, in Orce (Granada). ZIN 
refers to the collection of the Zoological Institute of the Russian Academy of Sciences in St Petersburg.

3. �Description of new finds of Equus (Sussemionus) wuesti Musil, 2001  
from Untermassfeld

3.1. Upper cheek teeth

IQW 2010/31 393 (Mei. 30 555) is a newly found subadult fragmentary maxillary (Fig. 2).
The P3 and P4 were sectioned in order to better show the enamel pattern. Protocones are short, postproto-
conal grooves are not very deep, plis caballins are normally developed, and fossettes are plicated (Fig. 3a–b).  
Another P3, IQW 1999/26 560 (Mei. 26 089), although very worn, shows the same aspect (Fig. 3c). Meas-
urements are given in Table 1.

Fig. 2  Equus (Sussemionus) wuesti 
Musil, Untermassfeld. – Maxillary 
fragment with left P3-M3 and right 
P1-M3 tooth rows IQW 2010/31 393 
(Mei. 30 555), occlusal view. – Scale: 
30 mm.

Fig. 3  Equus (Sussemionus) wuesti 
Musil, Untermassfeld.  – a–b  Right 
P3-P4 IQW 2010/31 393 (Mei. 
30 555), occlusal view.  – c  Left P3 
IQW 1999/26 560 (Mei. 26 089), 
occlusal views. – Scale: 10 mm.
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Pli cab. Plis fossette Length Protocone Width Height Protostyl

dP2 IQW 1983/19 264  
(Mei. 18 784)

+ 5 44 6 23 20

dP3 
IQW 1983/19 264  
(Mei. 18 784)

+ 1 31 9 24 c. 20

dP4 IQW 1983/19 264  
(Mei. 18 784)

1 34 11 22 20

P2 IQW 1980/16 993  
(Mei. 16 514)

38* c. 6.5* 25* 62 unworn

P3 IQW 2010/31 393  
(Mei. 30 555)

+ 9 30.3* 8.2* 25.9*

P4 IQW 2010/31 393  
(Mei. 30 555)

+ 11 29.4* 9.1* 26.7*

P3 IQW 1999/26 560  
(Mei. 26 089)

+ 5 28.5 7.4 25.1 37.6

Table 1  Upper cheek teeth of Untermassfeld Equus (Sussemionus) wuesti. Measures in mm. * – at mid-height or section.

Character Male, very old < 1 year
IQW 1981/17 619  

(Mei. 17 141)
IQW 1980/16 092  

(Mei. 15 603)

Diastema 3 96 74

Length of P2-P4 4 86 104

Length of M1-M3 4 bis 82

Length of P2-M3 5 170

Symphysis length 6 92 65

Breadth at posterior borders of I3 7 54 48

Height in front of dP2 9 51.5

Height behind dP4 10 58

Least symphysis breadth 12 44 33.1

Canine length 13 16.5

Table 2  Mandibles of Untermassfeld Equus (Sussemionus) wuesti. Measures in mm.

Fig. 4  Equus (Sussemionus) wuesti Musil, Untermassfeld. – Right mandibular fragment IQW 1998/26 401 (Mei. 25 930) 
with P3-M2, occlusal view. – Scale: 30 mm.
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3.2. Mandibles and lower cheek teeth

Several fragmentary mandibles were illustrated and measured by Musil (2001). Most specimens were 
either juvenile or very worn. One new specimen brings some additional information. IQW 1998/26 401 
(Mei. 25 930) is a fragmentary tooth row (P3-M2); the metastylid is pointed on the P3, rounded in the other 
teeth, the vestibular groove is deep on the molars; the pattern is stenonine (Fig. 4). Measurements are given 
in Tables 2–3.

Table 3  Lower cheek teeth of Untermassfeld Equus (Sussemionus) wuesti. Measures in mm. * – at mid-height or section. LDKnot – 
length of the double knot. 

Length Postflexid LDKnot Width Pli caballinid Height Protostylid

P2 
IQW 1980/17 067  
(Mei. 16 588)

30 16.5 0

P3
IQW 1980/17 067  
(Mei. 16 588)

27.5 16.8 16 c. 30

P4
IQW 1980/17 067  
(Mei. 16 588)

27 15.1 17 34

M1
IQW 1980/17 067  
(Mei. 16 588)

22 16

M2
IQW 1980/17 067  
(Mei. 16 588)

26 15

M3
IQW 1980/17 067  
(Mei. 16 588)

33 13 23

P3
IQW 1998/26 401  
(Mei. 25 930)

14.2 c. 34

P4
IQW 1998/26 401  
(Mei. 25 930)

30 15 17

M1
IQW 1998/26 401  
(Mei. 25 930)

25 13

M2
IQW 1998/26 401  
(Mei. 25 930)

27   8 14 0

P2 
IQW 1989/23 133  
(Mei. 22 652)

33* 15* 59 unworn

P
IQW 1989/23 121  
(Mei. 22 640)

29* 13* 17* 0

M1
IQW 1989/23 094  
(Mei. 22 613)

26   9 15 0

M2
IQW 1980/17 388  
(Mei. 16 910)

c. 27* 13* 0
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3.3. Third metacarpals (Mc III) and metatarsals (Mt III)

Most are slender and deep in the diaphysis (Tables 4–5). While the Mc III sample appears homogeneous, the 
Mt III is not. One Mt III, IQW 1980/16 600 (Mei. 16 121), is notably shorter and smaller by most its dimen-
sions (Fig. 5).

3.4. Anterior first phalanges (Ph1 ant)

Beside the specimen illustrated by Musil (2001), there are three Ph1 ant (Fig. 6, Table 4).

3.5. Other limb bones

Their measurements are given in Tables 4–8.

Fig. 5  Equus (Sussemionus) wuesti Musil, 
Untermassfeld. Log10 differences of Mt III 
characters 1, 3–6, 10–14 (explanation of num-
bers see Table  5) between extant Equus he­
mionus Pallas as reference.

Fig. 6  Equus (Sussemionus) wuesti Musil, Untermassfeld. Anterior first phalanges. – a–b IQW 1980/17 109 (Mei. 
16 630), anterior, posterior views. – c–d IQW 1980/17 464 (Mei. 16 986), anterior, posterior views. – e–f IQW 
1986/21 294 (Mei. 20 813), anterior, posterior views. – Scale: 30 mm.
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Table 6  Humeri and radii of Untermassfeld Equus (Sussemionus) wuesti, and radius of Untermassfeld Equus (?Sussemionus) sp. Mea-
sures in mm.
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Table 7  Femora and tibiae of Untermassfeld Equus (Sussemionus) wuesti. Measures in mm.

4. Comparisons with finds from localities of about the same age as Untermassfeld

4.1. Apollonia

Apollonia P-1 belongs to the Platanochori Formation from the Early Pleistocene of Mygdonia Basin (Mac-
edonia, northern Greece). The large mammal assemblage of Apollonia is dated to the beginning of the 
1.2–0.9 Ma BP interval (Spassov 2003), and represents the most complete fossil assemblage of the South-
Eastern European Epivillafranchian. Equid fossils are very numerous and well preserved. E. apolloniensis was 
described by Koufos et al. (1997). According to the published data, it has many morphological resemblances 
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Table 8  Second (Ph2) and third (Ph3) phalanges of Untermassfeld Equus (Sussemionus) wuesti. Measures in mm.
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Fig. 7  Log10 differences of mandible charac-
ters 1–13 (explanation of numbers see Table 2) 
between extant Equus hemionus Pallas as refer-
ence, and Equus africanus (Heuglin et Fitzinger) 
and Equus apolloniensis Koufos, Kostopoulos et 
Sylvestrou.
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with the extant Wild Ass, E. africanus, although it was much larger. Because of bad preservation skulls are 
no help but the well-preserved mandible APL 570 is close by its proportions to an extant Somali Ass (Fig. 7). 
There is no mandible from Untermassfeld allowing a comparison.
On upper cheek teeth the short and often grooved protocones are very similar (Fig. 8) while they differ from 
the oblique and not grooved protocones of Untermassfeld; the postprotoconal groove is deep (Fig. 8).
Furthermore the premolars of E. (Sussemionus) wuesti are much smaller as indicated by the scatter diagram 
of the protocone length versus the average occlusal diameter (Fig. 9).
On lower cheek teeth double knots are round and vestibular grooves shallow on all teeth like in E. africanus 
(Fig. 10) thereby again differing from the deep vestibular grooves on the molars of Untermassfeld (Fig. 4).

Fig. 8. Equus africanus (Heuglin et Fitzinger), Somali. – a–a’ Left P4 
(inverted) Basel NHM 3267, occlusal views. | Equus apolloniensis Kou-
fos, Kostopoulos et Sylvestrou, Apollonia. – b–b’ Right P4 APL 148, 
occlusal views. – Scale: 10 mm.

Fig. 9  Scatter diagram of average occlusal diameter (length + 
breadth)/2 of P3-P4 and M1-M2. Data from Apollonia E. apolloniensis 
(pers. comm. G.D. Koufos) and Denizli E. cf. apolloniensis (Boulbes 
et al. 2014).
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Fig. 10  Equus africanus (Heuglin et Fitz-
inger), Somalia. – a–a’ Right P2-M3 ZIN 7204, 
occlusal views. | Equus apolloniensis Kou-
fos, Kostopoulos et Sylvestrou, Apollonia.  – 
b–b’ Right P2-M3 APL 147, occlusal views. – 
Scale: 30 mm.

Fig. 11  Log10 differences of Mc III charac-
ters 1–14 (explanation of numbers see Ta-
ble  4) between extant Equus hemionus Pal-
las as reference, Equus africanus (Heuglin et 
Fitzinger), and Equus apolloniensis Koufos, 
Kostopoulos et Sylvestrou.

Fig. 12  Log10 differences of Mt III characters 
1–14 (explanation of numbers see Table  5) 
between extant Equus hemionus Pallas as ref-
erence, Equus africanus (Heuglin et Fitzinger) 
and Equus apolloniensis Koufos, Kostopoulos 
et Sylvestrou.
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The metacarpals are also similar to some African Wild Asses (Fig. 11) and slightly differ from Equus (Suss­
emionus) wuesti by smaller depths of diaphysis and proximal end (measurements 4 and 6).
Metatarsals of Untermassfeld differ also from E. apolloniensis and E. africanus (Fig. 12).
The limb bones proportions of E. apolloniensis and E. africanus are close (Fig. 13). The third anterior phalanx 
of E. ( Sussemionus) wuesti is much wider.
Finally, in E. (Sussemionus) wuesti (Tables 2–5) as well as in E. (Sussemionus) granatensis and E. (Sussemi­
onus) hipparionoides, upper cheek teeth are proportionally smaller relative to metapodials than in E. apoll­
oniensis and E. africanus (Fig. 14).
Some other sites have yielded remains referred to E. apolloniensis: From the new locality Platanochori-1 of 
Mygdonia Basin (Macedonia, northern Greece) Konidaris et al. (2015) figured a fragment of Equus metacar-
pal about the size of E. apolloniensis. The fauna is indicative of a latest Villafranchian age, similar to that of 
Apollonia-1 (Konidaris et al. 2015). The published data, however, are not enough for a discussion. Koufos 
et al. (1997) reported the presence of this species in other Early Pleistocene Greek localities (Alikes, Ionian 
islands).

Fig. 13  Log10 differences of limb bone 
lengths between extant Equus hemionus Pal-
las as reference, Equus africanus (Heuglin et 
Fitzinger) and Equus apolloniensis Koufos, Ko-
stopoulos et Sylvestrou. Lengths of humerus 
(H), femur (F), radius (R), tibia (T), metacarpus 
(Mc), metatarsus (Mt), anterior phalanx 1 (Ph1 
ant), posterior phalanx 1 (Ph1 post), maximal 
breadth of anterior phalanx 3 [Ph3 ant (4)].

Fig. 14  Comparison between teeth and 
metapodial sizes in Equus africanus (Heuglin 
et Fitzinger) and Equus apolloniensis Koufos, 
Kostopoulos et Sylvestrou with E.  (Sussemio­
nus) wuesti, E. (Sussemionus) granatensis, and 
E. (Sussemionus) hipparionoides.
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Equus cf. apolloniensis seems also be represented in the Denizli Basin (Aegean region, southwestern Tur-
key). Two upper cheek teeth series show deep post-protoconal grooves and bilobated protocones, like in 
E. apolloniensis (Fig. 15). The size of the teeth and the length of the protocone (Fig. 9) fit well with E. apol­
loniensis (Boulbes et al. 2014). New dating based on cosmogenic nuclides (26Al/10Be) of conglomerate 
levels framing the upper fossiliferous travertine unit constrains its deposition between 1.1 and 1.6 Ma BP 
(Lebatard et al. 2014).

4.2. Le Vallonnet and La Tour Grimaldi

The large mammals of Vallonnet (Roquebrune-Cap-Martin, Alpes-Maritimes, France) cave were found inside 
a level contemporary of Jaramillo event (de Lumley et al. 2009). This age agrees with absolute dating of the 
stalagmitic floors by the ESR method range between 0.91 and 1.37 Ma BP (Yokoyama et al. 1988). New 
dating by uranium-lead (U-Pb) method, coupled with palaeomagnetic constraints, wide the age range from 
1.2 to 1.1 Ma BP (Michel et al. 2017). Equid fossils are few: several teeth and very rare postcranial elements.
The teeth found at Vallonnet were referred to Equus stenonis sensu lato (Moullé et al. 2006; Moullé 2012). The 
upper cheek teeth however resemble Sussemione (Boulbes, unpublished data). Fossettes are plicated, the pli 
caballin is well developed and sometimes double. On the premolars corresponding to the same individual, the 
protocone is short, oval and oblique like in the new maxillary of E. (Sussemionus) wuesti from Untermassfeld 
(Fig. 16a–b). The upper teeth of the equid from Le Vallonnet (Fig. 16) are, however, much larger than those 
of E. wuesti (Fig. 9). Two other teeth, in particular a M2 have more elongated protocones (Fig. 16d–e).
In lower cheek teeth the pattern of the double knot is stenonine (Fig. 17). The ectoflexid (vestibular groove) 
penetrates the isthmus on the molar (Fig. 17c) but stay away from the lingual groove. A pli protostylid 
is present at the occlusal level on the worn premolars (Fig. 17a–b) and well developed at mid-level of 

Fig. 15  Equus cf. apolloniensis, Denizli. – Left P2-M3 DA-1, occlusal view. – Scale: 30 mm.

Fig. 16  Le Vallonnet. – a Left P3 A9.AJ54, occlusal view. – b Left P4 A9.AJ5.95, occlusal view. – c Left M1 B9.BJ16.953, occlusal view. – 
d Right P4 B6.C.3237, occlusal view. – e Left M2 B7.288, occlusal view. – Scale: 10 mm.
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the crown on the molar. The presence of these plis together with the pattern of the upper left premolars 
(Fig. 16a–b) strongly suggest that they represent a Sussemione.
Scarce equid remains come from the site of La Tour de Grimaldi (Liguria, Italy) near Le Vallonnet. Geological 
and paleontological correlations with Vallonnet cave suggest that the site is about the same age (de Lumley 
1969; Moullé 1996; Lacombat and Moullé 2005). 
An upper premolar has a deep post-protoconal groove and a bilobated protocone like in E. apolloniensis 
(Fig. 18a) but seems too small for this species. The lower P4 (Fig. 18b) has an asymmetrical double knot: 
rounded metaconid and pointed or triangular metastylid with an isthmus between them. The pli protostylid 
is well developed at mid-level of the crown. This lower premolar looks like the ones from Vallonnet.

Fig. 17  Le Vallonnet. – a Left P3 A6.AG13.8214, 
occlusal view.  – b  Left P4 G9.20034, occlusal 
view.  – c  Left M2 G9.20033, occlusal view. – 
Scale: 10 mm.

Fig. 18  Tour Grimaldi. – a Right P4 13692, occlusal view. – b Left P4 13680, 
occlusal view. – Scale: 10 mm.

Fig. 19  Equus altidens von Reichenau, syntype, Süssenborn. – a Right M1 IQW 1964/1 199 (Süß. 4 433), occlusal 
view. | Equus marxi von Reichenau, holotype, Süssenborn. – b Right P4 IQW H.G. Süß. 1365, occlusal view. – c Right 
M2 IQW H.G. Süß. 1367, occlusal view. – d Left (mirrored) M1 IQW H.G. Süß. 1366, occlusal view. – Scale: 10 mm.

5. Comparisons with finds from other localities

5.1. Süssenborn

The fluviatile horizons of the site of Süssenborn (Thuringia, Central Germany) represent a long time interval 
within the early Brunhes magnetochron and could be associated to MIS 16 (Kahlke et al. 2011). The large 
and micromammal fauna includes characteristic early Middle Pleistocene elements.
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Many European fossils have been compared with, or referred to, E. cf. altidens or E. altidens – a species first 
described from Süssenborn. But in spite of their number and historic importance the Süssenborn equids are 
still poorly known and understood, especially E. altidens and E. marxi.
The type upper molar of E. altidens is smaller than the teeth of the type of E. marxi (Fig. 19). The protocone 
is medium-sized, the postprotoconal groove is not deep, there is no pli caballin. Some of the small lower 
teeth from Süssenborn [illustrated in Eisenmann (2008) as belonging to Equus sp.] may be referred to E. alti­
dens; their pattern is stenonine. Neither upper nor lower are characteristic of Sussemiones.
The only resemblances of E. altidens to Sussemiones are provided by one metacarpal (Fig. 20) and one 
metatarsal (Fig. 21).

Fig. 20  Log10 differences of Mc III characters 
1–14 (explanation of numbers see Table  4) 
between extant Equus hemionus Pallas as ref-
erence, E.  (Sussemionus) wuesti, E.  altidens, 
E.  (Sussemionus) granatensis and E.  (Sussemio­
nus) hipparionoides.

Fig. 21  Log10 differences of Mt III characters 
1–14 (explanation of numbers see Table 5) be-
tween extant Equus hemionus Pallas as reference, 
E. altidens, E. (Sussemionus) hipparionoides and 
E. (Sussemionus) granatensis.

Fig. 22  Equus marxi von Reichenau, 
paratypes, Süssenborn.  – a  Left P1 

IQW H.G. S. 1368, occlusal view. – 
b Left P2 IQW H.G. S. 1369, occlusal 
view. – c Left M2 IQW H.G. S. 1370, 
occlusal view. – Scale: 10 mm.
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The upper cheek teeth of E. marxi (Fig. 19) have medium to long protocones, deep postprotoconal grooves 
and no pli caballin. They resemble teeth of extant Hemiones. The lower cheek teeth (Fig. 22) are typical for 
Sussemionus; actually, they could be easily referred to E. (Sussemionus) suessenbornensis.
There is no resemblance at all between Equus (Sussemionus) wuesti and the types of E. altidens and E. marxi 
neither in the upper cheek teeth pattern (Figs. 3, 19) nor in the lower ones (Figs. 4, 22).
Not a single Mt III of Equus (Sussemionus) wuesti from Untermassfeld resemble slender Sussemiones [E. alti­
dens, E. (Sussemionus) hipparionoides, E. (Sussemionus) granatensis; see Figs. 5–21]. The Mc III, however, 
are not very different in their proportions although wider at the distal supra-articular tuberosities (Fig. 20, 
measurement 10).

5.2. Akhalkalaki

Faunal correlations and reversed paleomagnetics of Akhalkalaki (Samtskhe-Javakheti, southern Georgia) 
point to its belonging in the late Matuyama Chron, probably between 0.98 and 0.78 Ma BP (Tappen et al. 
2002).
Together with a rich collection of E. (Sussemionus) cf. suessenbornenis bones were found a few remains of 
another and new species: E. (Sussemionus) hipparionoides (Vekua 1962; 1986). The upper cheek teeth are 
typical for a small Sussemione (Fig. 23). So are the lower ones (Fig. 24).
The Mc III (Fig. 17) and one Mt III (Fig. 18) resemble those referred to E. altidens.

5.3. Venta Micena

The combined uranium series-electron spin resonance (US-ESR) dating obtained for the site of Venta Micena 
(Granada, Guadix-Baza Basin, southeastern Spain) yielded an age about 1.4 Ma BP (Duval et al. 2011).

Fig. 23  Equus (Sussemionus) 
hipparionoides Vekua, Akhal-
kalaki. – Left P4-M3 AKHA 100, 
occlusal view. – Scale: 30 mm.

Fig. 24  Equus (Sussemionus) hipparionoides Vekua, Akhalkalaki. – Right P2-M3 AKHA 9, occlusal view. – Scale: 30 mm.
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As can be seen on Fig. 25, the resemblance of upper cheek teeeth between E. (Sussemionus) wuesti and 
E. (Sussemionus) granatensis (Eisenmann 1999; 2006) of Venta Micena is striking.
We have already noted that the few E. (Sussemionus) wuesti lower cheek teeth from Untermassfeld do not 
show any of the peculiarities often found in Sussemiones (Eisenmann 2006) but that these peculiarities are 
not constant and their lack is not very significant.

Fig. 25  Equus (Sussemionus) wuesti Musil, Untermassfeld. – a Right P3-P4 IQW 2010/31 393 (Mei. 30 555), occlusal 
view. | Equus (Sussemionus) granatensis (Marin), Venta Micena. – b Right P3-P4 VM 117–2311, occlusal view. – Scale: 
10 mm.

Fig. 26  Log10 differences of Ph1 ant char-
acters (explanation of numbers see Table 4) 
between extant Equus hemionus Pallas as 
reference, E.  (Sussemionus) wuesti, E.  (Suss­
emionus) hipparionoides and E.  (Sussemio­
nus) granatensis.

Fig. 27  Log10 differences of limb bone 
lengths between extant Equus hemionus Pal-
las as reference, Equus (Sussemionus) wuesti 
Musil and Equus (Sussemionus) granatensis 
Marin. Humerus (H), femur (F), radius (R), tibia 
(T), metacarpus (Mc), metatarsus (Mt), ante-
rior phalanx 1 (Ph1 ant), posterior phalanx 1 
(Ph1 post), maximal breadth of anterior pha-
lanx 3 [Ph3 ant (4)].
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Fig. 28  Equus sp., Untermassfeld. – a Right radius IQW 1980/15 228 
(Mei. 14 710), posterior view. | Equus wuesti Musil, Untermassfeld.  – 
b Right radius IQW 1980/15 275 (Mei. 14 787), posterior view. – Scale: 
30 mm.

Fig. 29  Log differences of the radius characters 
(explanation of numbers see Table 6) between ex-
tant Equus hemionus Pallas as reference, E. (Suss­
emionus) wuesti, Equus sp. from Untermassfeld, 
and E. (Sussemionus) verae Sher from Chukochya 
37, NE Siberia.
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The Mc III (Fig. 20) and Mt III (Fig. 21) have similar proportions although quite smaller. The first anterior pha-
langes are quite different (Fig. 26). The Untermassfeld limb bone lengths are larger than in E. (Sussemionus) 
granatensis of Venta Micena, and the width the third anterior phalanx is much wider but other proportions 
are similar (Fig. 27).

5.4. Further sites from Spain, France and Italy

In Spain several Early and Middle Pleistocene localities yielded equids mostly referred to Equus altidens 
and / or Equus (Sussemionus) suessenbornensis (Madurell-Malapeira et al. 2014). In the timing of the deposit 
of Untermassfeld, i. e., at around 1.0 Ma BP, the two species are in particular present in Cueva Victoria (Mur-
cia, Spain) (Alberdi and Piñero 2014). Equus altidens is also well represented in the Epivillafranchian levels of 
Vallparadis (Barcelona, Spain) (Aurell-Garrido et al. 2010).
In France, E. altidens may be present at Sainzelles (Haute-Loire, France). In the South of France the new 
locality of Bois de Riquet (Hérault, France) yielded numerous remains of equids under study. According to 
Bourguignon et al. (2016) these also share affinities with E. altidens / E. marxi and E. (Sussemionus) suessen­
bornensis.
In Italy De Giuli et al. (1986) and Alberdi and Palombo (2013) referred in particular the slender equid of Pirro 
Nord (Puglia, Italy) to E. altidens.

Fig. 30  Approximate chronology of some localities mentioned in the text.
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6. Equus sp. from Untermassfeld

A fragmentary radius IQW 1980/15 228 (Mei. 14 710) is quite larger than those referred to E. (Sussemionus) 
wuesti from Untermassfeld (Figs. 28a, 29). As far as can be seen, its proportions are close to that of E. (Suss­
emionus) verae (Fig. 29) from Chukochya locality 37 (Nizhnekolymskij district, NE Siberia) (Sher 1971; 1987) 
believed to be the same age as Akhalkalaki. Teeth from locality 37 are remarkably similar to those of E. (Sus­
semionus) cf. suesenbornensis of Akhalkalaki.

7. Conclusions

From the comparisons above, it seems that the best represented and smaller equid of Untermassfeld shares 
enough teeth and skeletal characters with E.  (S.) granatensis of Venta Micena and E.  (S.) hipparionoides 
of Akhalkalaki to be considered as a new species of the Sussemione group: E. (S.) wuesti. It differs from 
E. (S.) granatensis and E. (S.) hipparionoides by its larger size and the lack of the peculiarities often found 
in Sussemione lower cheek teeth (Eisenmann 2006); these peculiarities however are not constant and their 
lack is not significative.
There are not enough data to be certain but it seems probable that the large radius belonged to the same 
Sussemionus group but to the large sized species of Süssenborn, Akhalakalaki, and NE Siberia. If so, at Un-
termassfeld as well as at Akhalkalaki, two Sussemione species of different size coexisted.
Several other late Early and Middle Pleistocene localities in western Europe yielded two equids of differ-
ent size mostly referred to Equus altidens and Equus suessenbornensis, in Spain (Alberdi and Piñero 2015; 
Piñero and Alberdi 2015 and references therein), in Italy (Alberdi and Palombo 2013), in France (Lacombat 
2005; Bourguignon et al. 2016) or in England (Lister et al. 2010). The simplified chronological frame of 
Fig. 30 (mostly from Nomade et al. 2013) shows how the discussed localities are chronologically situated in 
respect to Untermassfeld.
Both by its age and geographical localization, E. (S.) wuesti fits perfectly inside the range of Sussemiones 
and represents an important link between the older and western Venta Micena and the younger and east-
ern Akhalkalaki.
As already mentioned, many European fossils have been compared with, or referred to, E. cf. altidens or 
E. altidens – a species described from Süssenborn. But in spite of their number and historic importance the 
Süssenborn equids are still poorly known and understood, especially E. altidens. It seems better to be careful 
to refer any fossil to this species nor to E. marxi, another poorly defined species of Süssenborn. In the course 
of this study, many affinities were found between Equus apolloniensis Koufos, Kostopoulos et Sylvestrou 
1997 from the Greek locality of Apollonia and extant wild Ass Equus africanus. This species could represent 
a step within the lineage of asses soon after its differentiation.
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