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 The Early Miocene fluvio-paludal deposits of the Northern Sperrgebiet, Namibia, have yielded a varied artiodactyl assem-
blage comprising anthracotheres, suids, sanitheres, pecorans and traguloids. Prior to the activities of the Namibia Palaeontol-
ogy Expedition, a single species of tragulid was reported from the area on the basis of an extremely limited sample in a gener-
ally poor state of preservation. The new collections contain a dozen fossils attributable to three species of tragulid, all of small 
dimensions. Similar species occur in the Early Miocene deposits of East Africa where they are associated with well wooded to 
forested palaeoenvironments, and it is possible that patches of dense woodland or forest may have existed in the Sperrgebiet 
during the period of deposition 20-19 million years ago. 

Introduction 
 
 The Namibian expeditions carried out by the 
Geological Survey of Namibia and the Muséum Na-
tional d’Histoire Naturelle of Paris have yielded 
many fossil mammal remains of Early and Middle 
Miocene age (Morales et al., 1999; Pickford and 
Senut, 2003) extending our knowledge of the faunas 
that inhabited Southern Africa during Miocene times. 
Among the fossils from the Early Miocene sites of 
Langental and Grillental, there are remains of Tragu-
lidae. 
 Tragulids (Fig. 1) are non-pecoran ruminants that 
were widespread in Africa during the Early and Mid-
dle Miocene (Arambourg, 1933; Whitworth, 1958; 
Pickford, 2001, 2002; Morales et al., 2003) but at 
present, the only species in the African continent is 
Hyemoschus aquaticus, the water or African chevro-

tain, whereas in tropical Asia the genera Moschiola 
and Tragulus are the extant representatives of the 
group (Grubb, 1993; Meijaard and Groves, 2004). 
 In this paper we study the tragulid remains from 
the Early Miocene deposits at Langental and Grillen-
tal, in the Sperrgebiet (Southern Namibia). 
 

Materials and methods 
 
Material. Langental - SAM-PQ.N.21, left hemiman-
dible with m/3 and m/2, the roots of m/1 and p/4, and 
broken p/3; LT 164’06, right M3/; LT 82’03, left 
distal tibia; LT 132’03, left distal tibia; LT 75’99, left 
navicular-cuboid; LT 398’96, right astragalus; LT 
400’96, right astragalus; LT 58’06, right astragalus; 
LT 173’06, right astragalus; LT 56’04, right proximal 
metatarsal III-IV. Grillental - GT 82’06, left distal 
tibia; GT 37’04, left astragalus. 
 All fossils studied in this paper are housed in the 
collections at the Geological Survey of Namibia, 
Windhoek except for SAM PQ.N.21 which is stored 
in the Iziko South African Museum in Cape Town. 
 
Measurements. All measurements of bones were 
taken with digital calipers following the method of 
Pickford (2001, 2002). 
 
Nomenclature. For the postcranial skeleton, anatomi-
cal terms are based on Barone (1999). Azanza (2000) 
has been followed for nomenclature of the dentition. 
 
Abbreviations. The abbreviations used are as fol-
lows:- LT, Langental; GT, Grillental. For the mea-
surements, abbreviations are explained in each figure. 
 
Data analysis. Morphometric analysis of dentition 
and postcranial material has been performed using 
scatter-plot comparisons of the measurements. 
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Figure 1: Anatomical reconstruction of the tragulid Dor-
catherium; the individual depicted is a male, showing 
the elongated upper canines. Illustration by Mauricio 
Antón. 



Systematic descriptions 
 

Suborder Ruminantia Scopoli, 1777 
Family Tragulidae Milne-Edwards, 1864 

Genus Dorcatherium Kaup, 1833 
Species Dorcatherium songhorensis Whitworth, 

1958 
 
Type Locality: Songhor, Western Kenya. 
 
Material from the Sperrgebiet (Langental and 
Grillental): Cranial and dental. SAM-PQ.N.21, left 
hemimandible with m/3 and m/2, the roots of m/1 and 
p/4, and broken p/3. (Pl. 1, Fig. 1; Fig. 2); LT 120’07, 
left m/2 (Fig. 2). 
 Postcranial skeleton. LT 82’03, left distal tibia;  
LT 132’03, left distal tibia; GT 82’06, left distal tibia;  
LT 75’99, left navicular-cuboid; LT 398’96, right 
astragalus; LT 400’96, right astragalus; LT 58’06, 
right astragalus; LT 173’06, right astragalus; LT 

56’04, right proximal metatarsal III-IV. (Pl. 1, Figs. 
2-4, 6-9, 11-12). 
 
Description: Dentition. The lingual cusps of m/3 
(Fig. 2.1; Pl. 1, Fig. 1) are strongly conical in shape. 
The buccal cusps have a half-moon shape. The pre-
protocristid is longer than the pre-metacristid and the 
two structures are well separated from each other. 
The post-protocristid and post-metacristid are bifur-
cate, thus forming a well-developed Dorcatherium-
fold; the two cristids join the pre-entocristid in the 
central area of the tooth (Fig. 2.1). The pre-
hypocristid joins the buccal bifurcation of the post-
protocristid (the likely equivalent of the Pa-
laeomeryx-fold). The hypoconulid is located buccally 
and the pre-hypoconulid cristid joins the post-
hypocristid. The post-hypoconulid cristid is very 
small and divided, and it ends far from the post-
entocristid, thus forming a strong lingual opening 
between the two structures (Fig. 2.1). 
 The m/2 in the mandible is broken, lacking most 
of the buccal wall. The basic characters are the same 
as in the m/3. The only remarkable difference is the 
presence of what appears to be a small entoconulid, 
which is not present in the m/3. 
 LT 120’07, a left m/2 (Fig. 2.2) is basically simi-
lar in morphology to the two front lobes of the m/3 
described above. The tooth is in a slightly more ad-
vanced stage of wear which reveals the blade-like 
outline of the lingual cusps and the more selenodont 
outline of the buccal ones. The Dorcatherium fold is 
well developed as is the opening between the post-
entocristid and the post-hypocristid. There is a low 
entoconulid at the buccal end of  the valley between 
the protoconid and hypoconid. 
 Measurements of the dentition of Dorcatherium 
species from the Northern Sperrgebiet are presented 
in Table 1.  
 
Postcranial skeleton: the postcranial sample is scarce 
and all the remains belong to the hind limb (Pl. 1, 
Figs. 2-4, 6-9, 11-12). Measurements of the postcra-
nial skeleton are given in Tables 2 to 4. 
 Tibia. (Table 2; Pl. 1, Figs. 2-4). LT 82’03, GT 
82’06 and LT 132’03 are all left distal tibial frag-

Figure 2: Dorcatherium songhorensis, 1) m/3 in left hemi-
mandible SAM-PQ.N.21, a) lingual view, b) occlusal 
view; notice the Dorcatherium-fold and the postero-
lingual opening located behind the entoconid, c) buccal 
view; 2) left m/2, LT 120’07 a) lingual view, b) occlusal 
view, c) buccal view. 

Specimen Locality Taxon Tooth Mesio-distal 
length 

Bucco-lingual 
breadth 

LT 120’07 Langental D. songhorensis m/1 6.7 3.6 

SAM-PQ.N.21 Langental D. songhorensis m/2 10.9 4.6 

SAM-PQ.N.21 Langental D. songhorensis m/3 7.2 4* 

LT 164’06 Langental D. cf. parvum M3/ 6.6 7.6 

Table 1 : Measurements (in mm) of the dentition of Dorcatherium songhorensis (SAM-
PQ.N.21) and Dorcatherium sp. cf. D. parvum (LT 164’06) from Langental, Early Mio-
cene, Namibia. The asterisk represents an approximate measurement due to poor preser-
vation. 
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Plate 1:  
Figure 1: SAM-PQ.N.21, left hemimandible of D. songhorensis, a) occlusal view; b) buccal view; c) lingual view. 
Figure 2: LT 132’03, left distal tibia of D. songhorensis, a) ventral view; b) dorsal view. 
Figure 3: LT 82’03, left distal tibia of D. songhorensis, a) ventral view; b) dorsal view. 
Figure 4: GT 82’06, left distal tibia of D. songhorensis, a) ventral view; b) dorsal view. 
Figure 5: LT 164’06, right M3/ of Dorcatherium sp. cf. D. parvum, a) occlusal view; b) buccal view. 
Figure 6 : LT 400’96, right astragalus of Dorcatherium songhorensis, a) dorsal view; b) plantar view. 
Figure 7: LT 398’96, right astragalus of Dorcatherium songhorensis, a) dorsal view; b) plantar view. 
Figure 8: LT 58’06, right astragalus of Dorcatherium songhorensis, a) dorsal view; b) plantar view. 
Figure 9: LT 173’06, right astragalus of Dorcatherium songhorensis, a) dorsal view; b) plantar view. 
Figure 10: GT 37’04, left astragalus of Dorcatherium sp. cf. D. moruorotensis, plantar view.  
Figure 11: LT 75’99, left navicular-cuboid of D. songhorensis. a) proximal view; b) distal view. 
Figure 12: LT 56’04, proximal fragment of right metatarsal III-IV of Dorcatherium songhorensis, a) dorsal view;  
b) lateral view; c) proximal view. 
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ments but only LT 132’03 retains a significant por-
tion of the diaphysis.  
 The fibular fissure is not preserved in LT 132’03, 
but it is well marked in LT 82’03 and GT 82’06; it is 
delimited by two crests and its morphology is similar 
to that of Hyemoschus. The tubercle located ventrally 
to the fibular fissure is more rounded in the fossils 
than in the extant African chevrotain. 
 The malleolar facet is elongated and shallow, 
with lesser lateral development than in Hyemoschus, 
and its overall morphology is simpler than that of the 
malleolar facet of the Pecora. The medial groove of 
the distal articular facet is narrower than the lateral 
groove, as in the extant African chevrotain. 
 The antero-distal tibial process is wide with con-
vergent sides (Pl. 1, Figs. 2b-3b-4b). It differs from 
that of Hyemoschus by its lesser relative distal 
breadth, the more convergent sides and its more pro-
nounced overall gracility. The medial malleolus is 
missing in LT 132’03, but it is present in  
LT 82’03 and GT 82’06. It is slightly shorter than the 
antero-distal process, subtriangular in shape with a 
rounded apex, and it is relatively longer than that of 
Hyemoschus (Pl. 1, Figs. 3b-4b). 
 The groove for the medial digital flexor muscle 
is highly developed, relatively more than in Hyemo-
schus, and is delimited by two well-marked crests  
(Pl. 1, Fig. 2a). 
 Astragalus (Table 3; Pl. 1, Figs. 6-9). The poor 
preservation of the specimens and the aspect of the 

bone surface, polished by aeolian erosion, do not al-
low us to provide a detailed morphological descrip-
tion. The fossils are also incomplete. The best-
preserved specimen is LT 173’06 (Pl. 1, Fig. 9) al-
though part of the plantar surface for articulation with 
the calcaneum is lacking. Even so, the typical tragulid 
condition, with the edges of the proximal trochlea 
tilted with respect to the distal one, not parallel as in 
the Pecora, can be clearly observed in LT 398’96 and 
LT 58’06 (Pl. 1, Figs. 7-8). Both lateral and medial 
condyles of the proximal trochlea seem to be sub-
equal, contrary to the greater development of the lat-
eral one noted in Dorcatherium sp. aff. D. pigotti 
from Arrisdrift (Morales et al., 2003) and in extant 
Hyemoschus. 
 Navicular-cuboid (Table 4; Pl. 1, Fig. 11). The 
specimen LT 75’99 shows the posterior half of the 
proximal articular facet damaged, this area being to-
tally missing. 
 The calcanear facet is morphologically different 
from that of Hyemoschus because there is a pro-
nounced step that is absent in the extant species, and 
the anterior half of the facet forms a deep quadrangu-
lar pit, that is lacking in navicular-cuboids of Hyemo-
schus. This lateral facet does not reach the distal bor-
der of the bone (the opposite of the case in Dorcath-
erium sp. aff D. pigotti from Arrisdrift; Morales et 
al., 2003). Contrary to the condition found in extant 
Hyemoschus, the lateral groove does not contact the 
calcanear facet nor does it limit it distally. 
 The posterior surface is almost flat, very similar 
to that of Hyemoschus. It is not possible to describe 
the distal extension of the latero-distal process be-
cause this part is broken. 
 The ectomesocuneiform tarsal is fused with the 
navicular-cuboid bone. The distal facet of the ec-
tomesocuneiform is kidney-shaped and less triangular 
than that of the extant African chevrotain (Pl. 1, Fig. 
11b). The anterior metatarsal facet has a deep step 
located halfway, a structure which is not present in 
Hyemoschus. The posterior medial metatarsal facet is 
less well preserved than the anterior one, and has an 
overall morphology similar to that of Hyemoschus; it 

Specimen Locality distDT distDAP 

LT 132’03 Langental 10.8 9.1 

LT 82’03 Langental 10.1 7.9 

GT 82’06 Grillental 10.7 8.8 

Table 2: Measurements of the tibia of Dorcatherium song-
horensis from Langental and Grillental, Early Miocene, 
Namibia. Abbreviations : distDT : distal transverse di-
ameter; distDAP, distal antero-posterior diameter. Meas-
urements are in mm. 

Specimen Locality medLt latLt latDAP medDAP proxDT distDT 

LT 400’96 Langental 13.6* - - - 8.4* 7.8* 

LT 398’96 Langental 14* 14.1* - - - 7.8* 

LT 58’06 Langental 14 14.4 7.5 - 7.9* 7.5* 

LT 173’06 Langental 15.4 15* 8.9 9.1 9.2 8.7* 

GT 37’04 Grillental 11.2* 11.5*  -  - 6.4 6.2* 

Table 3: Measurements of the astragali of Dorcatherium songhorensis from Langental and D. sp. cf. D. moruorotensis 
from Grillental, Early Miocene, Namibia. Asterisks represent approximate measurements due to poor preservation. 
Abbreviations : medLT, medial length; latLt, lateral length; latDAP, lateral antero-posterior diameter; medDAP, me-
dial antero-posterior diameter; proxDT, proximal transverse diameter; distDT, distal transverse diameter. Measure-
ments are in mm. 
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is large and subtriangular in shape and extends for-
wards. There is a vascular foramen located behind the 
distal facet of the ectomesocuneiform, in front of 
which extends a well-developed groove (Pl. 1,  
Fig. 11b). This groove is deeper in the extant African 
chevrotain than in the Sperrgebiet tragulid; further-
more, in Hyemoschus the groove is separated from 
the vascular foramen by a marked crest that does not 
exist in the fossil species. 
 Metatarsal III-IV (Pl. 1, Fig. 12). There is only a 
small proximal fragment, LT 56’04, which shows a 
broken metatarsal III. Therefore it is not possible to 
observe the complete proximal aspect of the bone. 
Nevertheless the fusion of the two metatarsals can be 
seen, each one preserving its respective medullary 
cavity independently, the same condition that occurs 
in Hyemoschus and other fossil tragulids such as Dor-
catherium sp. aff. D. pigotti from Arrisdrift (Morales 
et al., 2003). In dorsal view the metatarsals are placed 
at different levels, the medial one, or Mt III, being 
elevated with respect to the lateral one, or Mt IV (Pl. 
1, Fig. 12a). The difference in height between the two 
metatarsals seems to be more accentuated in the spe-
cies from the Sperrgebiet than in Hyemoschus or 
Dorcatherium species from Arrisdrift. The dorsal 
metatarsal sulcus is quite wide in the proximal end, 
and not as narrow as that of Dorcatherium sp. aff D. 
pigotti, resembling more the sulcus in Hyemoschus 
(Pl. 1, Fig. 12a).  
 In the proximal surface only the anterior lateral 
facet for articulation with the navicular-cuboid, with 
its typical kidney-shape, is complete. It is proportion-
ally shorter than in Hyemoschus, which shows a facet 
that is more projected towards the plantar border/
surface. The anterior medial facet is incomplete. Dor-
sally the edges of these two anterior facets are pro-
jected and make an angular border which extends 
along the diaphysis, forming a keel, as occurs in 
Hyemoschus (Pl. 1, Fig. 12c). However in Dorcath-
erium sp. aff D. pigotti from Arrisdrift (Morales et 
al., 2003) the anterior border is rounded. 
 In proximal view of the two plantar facets, only 
the medial one for articulation with the entocunei-
form seems to be complete and well developed. The 
lateral one, where the distal process of the navicular-
cuboid rests, is incomplete and poorly preserved. 
Even so, it seems to be shorter and more rounded 
than in Hyemoschus, which has a well developed 
facet with an elongated shape that occupies almost 

half of the plantar surface. 
 The fossette for articulation with metatarsal II is 
not discernible due to the poor preservation of the 
specimen. The fossette for metatarsal V is present (Pl. 
1, Fig. 12b) but the facet where this lateral metatarsal 
is attached is not visible because the surface is pol-
ished.  
 The proximal antero-posterior diameter is  
9.0 mm. 
 

Genus Dorcatherium Kaup, 1833 
Species Dorcatherium sp. cf. D. moruorotensis  

Pickford, 2001 
 
Type Locality: Moruorot, Turkana district, Kenya. 
 
Material from the Sperrgebiet (Grillental): Post-
cranial skeleton. GT 37’04, left astragalus (Pl. 1, Fig. 
10). 
 
Description: Postcranial skeleton: only a small, in-
complete and polished astragalus of small tragulid 
has been attributed to this species. Measurements of 
GT 37’04, most of them approximate due to the ero-
sion, are given in Table 3.  
 Astragalus (Pl. 1, Fig. 10). The poor preservation 
of the specimen only allows us to observe the shape 
of the plantar surface for articulation with the cal-
caneum, which is narrow and concave in its central 
area. The same morphology is present in other tra-
gulids such as Hyemoschus and Dorcatherium sp. aff. 
D. pigotti from Arrisdrift (Morales et al., 2003). 
 

Genus Dorcatherium Kaup, 1833 
Species Dorcatherium sp. cf. D. parvum 

Whitworth, 1958 
 
Type Locality: Rusinga Island, Western Kenya. 
 
Material from the Sperrgebiet (Langental): Denti-
tion. LT 164’06, right M3/ (Pl. 1, Fig. 5). 
 
Description: Dentition. Only an isolated M3/ has 
been attributed to this small Dorcatherium species. 
The measurements of this specimen are shown in 
Table 1.  
 M3/ (Pl. 1, Fig. 5). The cusps of this tooth are 
typically bunoselenodont in the tragulid fashion, with 
broad bases and pointed tips. The buccal cusps are 
not aligned and show a pyramidal profile, with the 
base far broader than the tip. Buccal structures are 
well developed, especially the paraconal rib and the 
mesostyle, which are both strong (Pl. 1, Fig. 5b). The 
pre-protocrista joins the pre-paracrista, and the same 
occurs with the post-metacrista and the post-
metaconulecrista (Pl. 1, Fig. 5a). The post-protocrista 
is short, the opposite of the situation in the pre-
metaconulecrista, which is long and extends as far as 
the centre of the occlusal surface. There is a well de-
veloped cingulum around the antero-lingual area, 

Specimen Locality maxDAP maxDT antH 

LT 75’99 Langental 9.0 10.3 7.6 

Table 4:  Measurements of the navicular-cuboid of Dorcath-
erium songhorensis from Langental, Early Miocene, 
Namibia. Abbreviations : maxDAP, maximum antero-
posterior diameter; maxDT, maximum transverse diame-
ter; antH, anterior height. Measurements are in mm. 
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which is particularly strong at the base of the proto-
cone (Pl. 1, Fig. 5a). 
 

Discussion 
 
 Tragulids are rare in the fossil sites of the North-
ern Sperrgebiet. Hopwood (1929) listed Tragulidae 
indet. cf. Dorcatherium and Tragulidae indet. cf. Ba-
chitherium based on three mandibles with poorly 
preserved dentitions. Hamilton and Van Couvering 
(1977) doubted Hopwood’s (1929) taxonomic attribu-
tions, and suggested that the mandible identified by 
him as Dorcatherium sp. pertained instead to the ge-
nus Propalaeoryx, and the ones identified as Bachith-
erium sp. were the mandibles of a small-sized rumi-
nant of ambiguous taxonomic affinities. Nevertheless 
Hamilton and Van Couvering (1977) confirmed the 
presence of Dorcatherium in the Miocene of the 
Northern Sperrgebiet on the basis of a new mandibu-
lar specimen, which is, with all probability, the hemi-
mandible SAM-PQ.N.21 described in this paper. 
Also, the mandible AM No. 22525 classified by Hop-
wood (1929) as Bachitherium sp. has a dentition of 
similar size to that of Dorcatherium songhorensis, 
showing only minor differences in the bucco-lingual 
breadth that can be easily attributed to the strong 
enamel wear of that specimen’s teeth. In any case, the 
existence of the species D. songhorensis in Langental 
is confirmed by the mandible SAM-PQ.N.21 and the 
postcranial bones described in this paper. 
 The morphology of the upper dentition and the 
presence of a Dorcatherium-fold in the lower denti-
tion, along with the presence of a navicular-cuboid 
fused with the ectomesocuneiform, the morphology 
of the metatarsal and the non-parallel sides of the 

astragalar trochleae (a feature especially visible in LT 
398’96) provide conclusive evidence as to the tra-
gulid affinities of the fossil remains. 
 The fossil sample is scarce and in general terms 
the preservation is not good. The hemimandible 
SAM-PQ.N.21 is broken although both m/2 and m/3 
are preserved. Also, there is not a single complete 
long bone and the majority of specimens are eroded 
and polished. Even so, three tragulid species have 
been identified in the Northern Sperrgebiet. Specific 
attributions have been made on the basis on both size 
and morphology. When the preservation is not good 
enough for a morphological discussion, identifica-
tions are based on size. 
 The majority of fossil remains (hemimandibular 
fragment, four astragali, three distal fragments of 
tibia, a navicular-cuboid and a proximal end of meta-
tarsal III-IV) belong to a small to medium sized tra-
gulid, smaller than Dorcatherium pigotti. It is likely 
that they correspond to Dorcatherium songhorensis 
Whitworth, 1958. D. songhorensis was already re-
ported from the fossil site of Langental by Pickford 
(2001) but it was not known from the slightly older 
site of Grillental. Among the postcranial material 
studied in this work there is a fragment of tibia from 
Grillental (GT 82’06) that confirms the presence of 
D. songhorensis in this locality.  
 Dimensions of the dentition in SAM-PQ.N.21 
fall into the range of metric variation of D. song-
horensis (Fig. 3) located in a position intermediate 
between D. parvum and D. pigotti (Whitworth, 1958; 
Pickford, 2001). All these species share a similar 
morphological pattern, with slight variation, and are 
mainly recognized by the presence of low-crowned 
molars with clearly bunodont cusps and a strongly 

Figure 3: Bivariate (length/breadth) plot of lower third molars of several African tragulids. Notice the position of the Lan-
gental m/3 within the Dorcatherium songhorensis group. Measurements are in mm. 
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developed Dorcatherium-fold. The morphometric 
comparisons of postcranial remains also support the 
identification of Dorcatherium songhorensis in the 
Sperrgebiet. The tragulid tibiae from Langental and 
Grillental are much smaller than those of Dorcath-
erium sp. aff. D. pigotti from Arrisdrift (Morales et 
al., 2003) (Fig. 4) and the extant African chevrotain 
(Hyemoschus aquaticus) the Sperrgebiet specimens 
being almost identical in size to those of D. song-
horensis from Napak, Uganda (Pickford, 2002). The 
minimum dimensions of the astragali from Langental 
are also close to the size of D. songhorensis from 
Napak (Pickford, 2002) but the specimens are some-
what shorter than the aforementioned species  
(Fig. 5). This small difference in proportions might 
be explained by the poor preservation of astragali in 
the sample, polished by aeolian abrasion. The meta-
tarsal LT 56’04 is not complete, but the proximal 
antero-posterior dimension is comparable to that of 
D. songhorensis form Napak (Pickford, 2002). Also, 
the only navicular-cuboid from Langental is clearly 
smaller than Arrisdrift specimens (Fig. 6) thus ex-
cluding D. pigotti from the former fossil site. 
 There is also clear evidence of the presence of 
two more species of tragulids among the Sperrgebiet 
fossil sample. Firstly, there is a very small astragalus 
(GT 37’04) from the locality of Grillental. The meas-
urements place this specimen within the distribution 
of the tiny Dorcatherium moruorotensis (Pickford, 

2001) being among the larger values (Fig. 5). It is 
also located below the dimensions provided by 
Pickford (2002) for D. parvum. However, as can be 
seen in the bivariate plot distribution (Fig. 5) the as-
tragalus attributed by Whitworth (1958) to D. parvum 
is also placed together with the distribution of D. 
moruorotensis. Pickford (2001) pointed out that 
Whitworth (1958) himself made comments on the 
appreciable variation in size among the material as-
signed to D. parvum, and concluded that some of the 
material studied by Whitworth (1958) actually corre-
sponds to two distinct species : D. parvum and the 
smaller D. moruorotensis. Thus, the small astragalus 
figured by Whitworth as D. parvum (1958, pg. 38, 
fig. 17g) probably belongs to D. moruorotensis, just 
the same as the small astragalus studied in this paper. 
However, because of the poor preservation of this 
specimen we classify this small species from Grillen-
tal as Dorcatherium sp. cf. D. moruorotensis.  
 In contrast, the M3/, LT 164’06, falls into the 
upper end of the size range of Dorcatherium parvum 
(Fig. 7). D. parvum is somewhat smaller than D. 
songhorensis, but its dentition shows great variability 
in size, as was noted by Whitworth (1958). However 
it appears that two specimens in the bivariate-plot 
comparison may have been “transposed” (see Fig. 7). 
One of them pertains to D. parvum and the other to 
D. songhorensis. Both measurements come from 
Whitworth (1958) and we cannot exclude the possi-

Figure 4: Bivariate plot of several African tragulid tibiae, including extant Hyemoschus, Dorcatherium sp. aff. D. pigotti 
from Arrisdrift and the fossils studied in this paper. Abbreviations : distDT, distal transverse diameter; distDAP, distal 
antero-posterior diameter. Measurements are in mm. 
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Figure 5: Bivariate plot of the astragalus of several African Dorcatherium species, including the two species studied in 
this paper. Abbreviations : distDT, distal transverse diameter; medLT, medial length. Measurements are in mm. 

Figure 6: Bivariate plot of several African tragulid navicular-cuboids, including the extant Hyemoschus, Dorcatherium sp. 
aff. D. pigotti from Arrisdrift and the fossils studied in this paper. Abbreviations : maxDAP, maximum antero-posterior 
diameter; maxDT, maximum transverse diameter. Measurements are in mm. 
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bility of a misidentification or mislabelling of 
Whitworth’s two specimens, the smaller one corre-
sponding to D. parvum instead of D. songhorensis 
and the larger one to D. songhorensis instead of D. 
parvum. The morphology of LT 164’06 is, as is usu-
ally the case in African tragulids, highly conservative 
and primitive, and nearly identical to that of other 
Dorcatherium species. We finally classify this spe-
cies from Langental as Dorcatherium sp. cf. D. par-
vum because of the aforementioned situation and the 
possible overlap in the size range between D. parvum 
and D. songhorensis for this particular specimen. 
  Although Sperrgebiet tragulid material is scarce 
and not very well preserved, the probable presence of 
Dorcatherium moruorotensis and Dorcatherium par-
vum in the area extends the known geographic distri-
bution of these species, which now includes Southern 
Africa. This study also adds new information about 
chronological ranges in the two taxa. Previously the 
oldest known record of D. parvum was from the up-
per levels of the Napak Member (Uganda) probably 
with an age of 18-18.5 Ma (Pickford, 2002). Thus, 
the presence of D. parvum in the site of Langental (19 
Ma) expands the chronologic range of this species, 
being now registered in older deposits of Early Mio-
cene age. In the case of Dorcatherium moruorotensis 
the extension of its chronological range is even more 
notable. Pickford (2001) described D. moruorotensis 
from the basal middle Miocene locality of Moruorot, 
in Kenya, but also recognizes its presence in older 
localities in East Africa, covering a time interval from 
18 to 17.2 Ma. Thus the record of D. moruorotensis 
at Grillental, a locality slightly older than Langental, 
indicates the presence of this small tragulid species in 
deposits aged about 20 Ma. 
 The fact that these two species occur earlier in 
southern Africa than in East Africa possibly supports 

the idea proposed by Pickford and Senut (2003) about 
the South African origin of several mammal lineages 
(in this case tragulids) which later occupied equato-
rial or northern regions of Africa. 
 Up to now only the species Dorcatherium song-
horensis was reported from the basal Early Miocene 
or Faunal Set I in Africa (Pickford, 2001). Neverthe-
less this study shows the possible coexistence of at 
least three Dorcatherium species in southern Africa at 
that time.  
 Finally, if Miocene Dorcatherium were as tied to 
warm and humid environments as modern chevro-
tains are, it is suggested that similar ecological condi-
tions were present, at least locally, in Southern Africa 
during Early Miocene times. 
 

Conclusions 
 
 The tragulid fossil remains from the Early Mio-
cene sites of Langental and Grillental (Sperrgebiet, 
Southern Namibia) are scarce and not well preserved 
due to strong aeolian erosion. Despite the poor pres-
ervation, we have identified three taxa of tragulids. 
The majority of specimens corresponds to the species 
Dorcatherium songhorensis Whitworth, 1958, previ-
ously reported from the fossil site of Langental 
(Pickford, 2001) but never cited before from the lo-
cality of Grillental. It is a medium to small tragulid 
clearly inferior in size to Dorcatherium sp. cf. D. 
pigotti from the younger Namibian site of Arrisdrift 
(Morales et al., 2003). The other two taxa are Dor-
catherium sp. cf. D. moruorotensis Pickford, 2001 
and Dorcatherium sp. cf. D. parvum Whitworth, 
1958, represented in our fossil sample by an astraga-
lus and an M3/ respectively. The former is a very 
small tragulid originally described from the basal 
middle Miocene deposits of Moruorot, Kenya 

Figure 7: Bivariate plot of upper third molars of Dorcatherium parvum and D. songhorensis. Notice the “interchanged” 
position of a pair of measurements (arrows) (Whitworth’s 1958 data). The Langental M3/ falls into the Dorcatherium 
parvum group. Measurements are in mm. 
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(Pickford, 2001) and identified in this paper for the 
first time in older localities in the Sperrgebiet, Na-
mibia. The latter is a species previously described by 
Whitworth (1958) from Rusinga Island, Western 
Kenya, and also reported from Napak sites, Uganda 
(Pickford, 2002) in deposits younger than Langental. 
Despite the scarcity of the material, the geographical 
and chronological ranges of these two tragulid spe-
cies would therefore be expanded, now including 
Southern Africa and extending the record of Dorcath-
erium moruorotensis and Dorcatherium parvum to 
earlier times (20-19 Ma). 
 

Acknowledgments 
 
 We thank the Director of the Geological Survey 
of Namibia (Dr G. Schneider) for collaboration and 
logistic support. Research authorisation was provided 
by the Namibian National Heritage Council. Finan-
cial support was generously provided by Namdeb 
(Ore Reserves Department), the French Embassy, 
Windhoek, the Collège de France, the Muséum Na-
tional d’Histoire Naturelle and the CNRS. This work 
was partially funded by the projects CGL2006-
01773/BTE, CGL2005-03900 and CGL2004-00400 
BTE of the Spanish Government (MEC), and is in-
cluded in the Research Group CAM-UCM 910607. 
We thank Mauricio Antón for permission to include 
the illustration of Dorcatherium in this paper. Finally, 
we are anxious to thank the members of the Namibia 
Palaeontology Expedition for their contribution in the 
field and laboratory. 
 

References  
 
Arambourg, C. 1933. Mammifères miocènes du Tur-

kana, Afrique orientale. Annales de Paléontolo-
gie, 22, 121-148. 

Azanza, B. 2000. Los Cervidae (Artiodactyla, Mam-
malia) del Mioceno de las Cuencas del Duero, 
Tajo, Calatayud-Teruel y Levante. Memorias del 
Museo Paleontológico de la Universidad de 

Zaragoza, 8, Diputación General de Aragón, De-
partamento de Cultura y Turismo, 376 pp. 

Barone, R. 1999. Anatomie Comparée des Mam-
mifères Domestiques. Tomes 1 et 2. Quatrième 
edition. Vigot Freres Editeurs, Paris. 

Grubb, P. 1993. Order Artiodactyla. In: C.M. Wem-
mer (Ed.) Mammal Species of the World. A Taxo-
nomic and Geographic Reference. 2nd edition. 
Smithsonian Institution Press, Washington D.C. 
pp. 377-414. 

Hamilton, W.R. and Van Couvering, J.A. 1977. 
Lower Miocene mammals from South West Af-
rica. Bulletin of the Desert Ecological Research 
Unit. (Suppl. Transv. Mus. Bull.), 2, 9-11. 

Hopwood, A.T. 1929. New and little-known mam-
mals from the Miocene of Africa. American Mu-
seum Novitates, 344, 1-9. 

Meijaard, E. and Groves, C.P. 2004. A taxonomic 
revision of the Tragulus mouse-deer 
(Artiodactyla). Zoological Journal of the Lin-
naean Society, 140, 63-102. 

Morales, J., Soria, D. and Pickford, M. 1999. New 
stem giraffoid ruminants from the Lower and 
Middle Miocene of Namibia. Geodiversitas, 21, 
229-254. 

Morales, J., Soria, D., Sánchez, I.M., Quiralte, V. and 
Pickford, M. 2003. Tragulidae from Arrisdrift, 
basal Middle Miocene, Southern Namibia. Mem-
oirs Geol. Surv. Namibia, 19, 359-369. 

Pickford, M. 2001. Africa’s smallest ruminant : a new 
tragulid from the Miocene of Kenya and the bio-
stratigraphy of East African Tragulidae. Geobios, 
34(4), 437- 447.  

Pickford, M. 2002. Ruminants from the Early Mio-
cene of Napak. Annales de Paléontologie, 88, 85-
113. 

Pickford, M. and Senut, B. 2003. Miocene Palaeobi-
ology of the Orange River Valley, Namibia. 
Memoirs Geol. Surv. Namibia, 19, 1-22. 

Whitworth, T. 1958. Miocene ruminants of East Af-
rica. Foss. Mamm. Afr., 15, 1-50. 

Victoria Quiralte, Israel M. Sбnchez, Jorge Morales and Martin Pickford 

396 

View publication statsView publication stats

https://www.researchgate.net/publication/235436846

