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FIGURE 1. Location map of the Krabi Basin in southern Thailand. 'F' 
indicates the fossiliferous locality. 

of a mesostyle, metacone labially flattened and reduced on M3, paracone 
conical and labially convex, metaloph joining the ectoloph slightly ante- 
riorly to the metacone, mesially salient parastyle, notched centrocrista) 
that makes its molar structure unique among the Eocene ceratomorphs. 
Indeed, the endemic Asian Eocene Lophialetidae differ from Siamolo- 
phus by their metaloph attached much more mesially to the the ectoloph, 
their shorter metacone and by their more oblique meta- and protoloph. 
The Asian Deperetellidae can be typically distinguished from TF 2645 by 
their larger size, their upper molars with straighter proto- and metaloph 
forming an inverted U, smaller metacone on M1-M2 and by the meta- 
cone very reduced or even absent on M3. Similarly, the Tapiridae possess 

FIGURE 2. Siamolophus krabiense, gen. et sp. nov., TF 2645 (cast), 
right M1-M3 in occlusal view. Note the peculiar outline of M3. Scale bar 
equals 5 mm. 

upper molars with more convex and labially placed metacones and 
straighter transverse lophs. In a general way, the Rhinocerotoidea have 
their metaloph that distinctly joins the ectoloph mesially to the metacone 
on the upper molars, as seen on Siamolophus. Furthermore, the Asian 
Eocene Rhodopagidae exhibit a metacone much more lingually tilted 
than in the Thai specimen, while Amynodontidae have an anteroposte- 
riorly elongated M3 with a strong metastyle and they tend to reduce their 
metaloph, especially on M3-a feature that is shared with Hyracodonti- 
dae. The latter, and Rhinocerotidae, display reduced parastyles, meta- 
cone wall lengthened on M1-2, and a M3 metastyle and metacone short- 
ened and curved lingually (Prothero, 1998a, b; Wall, 1998). 

However, Siamolophus is morphologically closer to Helaletes and Hy- 
rachyus, two taxa that are traditionally included in paraphyletic groups 
('Helaletidae' and 'Hyrachyidae' respectively). The Thai specimen 
shares with both genera the general morphology of upper molars with 
the slightly anterior attachment of the metaloph to the ectoloph, and the 
M1-2 metacone not reduced, labially flattened and lingually deflected. 
The flatness of the labial face of the metacone in Siamolophus is more 
similar to that of Hyrachyus, but the latter differs from the Thai form in 
having a stronger parastyle, no cingulum labial to the metacone, and the 
lingual part of upper molars mesiodistally longer (M1-3). Other taxa 
referred to uncertain tapiroid families (Helaletes, Heptodon, Desmato- 
therium, Dilophodon, Selenaletes, Plesiocolopirus, Colodon and Jha- 
girilophus) can be distinguished from Siamolophus by their upper molars 
with a metacone less lingually placed, a paracone less salient labially 
(Heptodon), straighter transverse lophs (Dilophodon, Plesiocolopirus, 
Colodon), stronger parastyle, and M3 less reduced. The Krabi specimen 
exhibits derived ceratomorph features (upper molar metacone labially 
flat and markedly tilted lingually, metaloph that joins the ectoloph 
slightly in front of the metacone, postmetacrista obliquely orientated), 
but in the absence of further diagnostic dental material (especially pre- 
molars) the family cannot be identified with certainty. 

As an attempt to establish more precise relationships between Siamo- 
lophus and ceratomorphs, we performed a phylogenetic analysis using 
PAUP 4.0 (Swofford, 2002) in which we coded the specimen from Krabi 
in the data matrix of Dashzeveg and Hooker (1997). We selected the 
same options as those chosen by these authors (see Appendix 1). The 
resulting strict consensus tree (from 9 trees of 57 steps with a consistency 
index of 0.578, see Fig. 3) displays the same topology as that of Dashze- 
veg and Hooker (1997: fig. 25), with the Thai form being a sister taxon to 
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FIGURE 3. Strict consensus cladogram from PAUP 4.0 analysis of the 
data matrix (Appendix 1) modified from Dashzeveg and Hooker (1997). 



1026 JOURNAL OF VERTEBRATE PALEONTOLOGY, VOL. 26, NO. 4, 2006 

the group including Rhodopagus, Triplopus and Hyrachyus. The Rhodo- 
pagus-Siamolophus group is defined by the upper molar metacone 
strongly tilted lingually, but rhodopagids differ from the Thai species in 
having a metacone clearly more tilted lingually that is confluent with the 
metaloph. In addition, Hyrachyus, Rhodopagus, Triplopus and Siamolo- 
phus share the metaloph that connects slightly in front of the metacone, 
although this configuration is sometimes seen in tapiroids (Dashzeveg 
and Hooker, 1997). The lack of more diagnostic dental material for the 
Thai specimen that could be included into the data matrix might explain 
its ambiguous position within ceratomorphs. However, the analysis sug- 
gests that Siamolophus might be more closely related to the Rhinocero- 
toidea than to the Tapiroidea, implying that the new Thai species might 
be close to the ancestry of the Rhinocerotoidea or part of a basal radia- 
tion of rhinocerotoids. Another rhinocerotid has been recently described 
from Krabi (Antoine et al., 2003) but it is represented by two large lower 
molars, which precludes comparisons between both Thai specimens. 
However, the occurrence of two rhinocerotoids in the late Eocene of 
southern Thailand suggests that ecological conditions then were not fa- 
vourable to the radiation of tapiroids. 

In conclusion, Siamolophus krabiense displays a combination of fea- 
tures unknown in any other ceratomorph. Whether, as suspected, it 
played an important role in the basal radiation of rhinocerotoids must 
await the discovery of more complete material. From a biogeographic 
point of view, the discovery of a second rhinocerotoid in the late Eocene 
of peninsular Thailand substantially extends the geographic range of the 
group far into southeast Asia. Additional material from this area would 
certainly improve our understanding of the evolutionary history of cera- 
tomorphs and more especially the phylogenetic relationships between 
Asian and North American forms. 
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APPENDIX 1. Data matrix from Dashzeveg and Hooker (1997) with characters coded for Siamolophus krabiense. 

1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 

Ancestor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Hyrachyus eximius 0 0 0 0 A 0 0 0 A 0 0 0 1 0 0 C 1 0 0 1 0 1 0 0 0 1 
Heptodon 0 0 0 1 0 0 0 0 B 0 0 0 1 0 A A 0 0 0 0 0 1 0 0 0 1 
Helaletes nanus A 0 0 0 B 0 0 0 B 0 0 0 1 0 A A 0 0 0 0 0 1 0 0 0 1 
Desmatotherium intermedium ? ? ? 0 B 0 1 0 B 0 0 0 1 0 A C 0 0 1 0 0 1 0 1 0 1 
Dilophodon ? ? ? 0 B 0 1 0 B 0 0 0 0 0 A C 1 0 1 0 0 1 0 1 0 1 
Colodon occidentalis B 1 1 1 B 0 1 1 B 0 0 0 1 0 B A 1 1 0 0 1 1 0 1 0 1 
Colodon inceptus B ? ? 1 B 0 1 0 B 0 0 0 1 0 B B 1 1 0 0 1 1 0 1 0 1 
Plesiocolopirus B 1 ? 0 A 0 1 0 B 0 0 0 1 0 B A 0 1 0 0 ? ? 0 1 0 1 

Protapirus B 1 0 0 0 0 1 0 B 0 0 0 1 0 B C 0 1 0 0 1 1 0 1 0 1 
Irdinolophus mongoliensis B ? ? 1 B 1 1 0 B 0 A 0 1 0 B A ? 0 0 0 0 1 1 1 0 1 
Irdinolophus? tuiensis ? ? ? 1 B 1 1 0 B 1 B 1 1 1 B ? ? ? ? 0 ? ? ? ? 1 ? 
Teleolophus B ? 1 1 B 1 1 1 B 1 B 1 0 1 B C 1 0 0 0 0 1 1 1 1 1 
Rhodopagus radinskyi 0 0 ? 1 B 0 0 0 A 0 0 0 1 0 0 C 0 0 0 1 0 0 0 0 0 1 
Triplopus cubitalis 0 0 1 0 A 0 1 0 A 0 0 0 1 0 0 C 0 0 0 1 0 1 0 0 1 1 
Siamolophus krabiense ? ? ? 1 B 0 0 0 A 0 0 0 1 0 0 ? ? ? ? ? ? ? ? ? 0 ? 

For symbols and other details, see Dashzeveg and Hooker (1997). 
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