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ABSTRACT

We describe several mammal remains from the late middle Eocene Kyargan locality (Pondaung

Formation) in which only primate and two ungulate remains had been reported so far. Besides the

identification of two anthracotheriids, a homacodontid and a brontotheriid that are already known
KEYWORDSs  in other Pondaung localities, dental material is attributed to a dermopteran whose morphology

Pondaung,  suggests that the Pondaung dermopteran might have been related to the New World plagiomenids.

mi%dle Eocene,  Moreover, two upper molars attributed to a small dichobunoid artiodactyl might represent the

Agggﬁgﬁ: first evidence of the upper dentition of Pakkokuhyus lahirii Holroyd & Ciochon, 1995, a species
Pakkokubyus.  scarcely known in Pondaung.
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RESUME

Nouveaux restes de mammiféres de la formation de Pondaung (fin Eocéne moyen, Myanmar).

Nous décrivons un assemblage de mammiferes provenant de la localité de Kyargan (fin Eocene
moyen, Formation de Pondaung) dans laquelle seuls des restes de primates et de deux ongulés
avaient été reportés jusqu’a présent. Outre 'identification de deux anthracotheridés, d’'un homa-
codontidé et d’'un brontotheriidé déja connus dans d’autres localités de Pondaung, du matériel

MOTS CLES
Pondaung,
Eocene moyen,
Dermoptera,
Artiodactyla,
Pakkokubyus.

INTRODUCTION

The Pondaung Formation in central Myanmar includes
more than 30 fossil localities for which a late middle Eocene
age (about 40 Ma) has been radiometrically obtained
(Khin Zaw et al. 2014). A rich and diversified mammal
fauna has been collected since about one century including
dermopterans (Marivaux ez al. 20006), rodents (Marivaux ez 4.
2005), primates (e.g., Colbert 1938; Ba Maw ez al. 1979;
Ciochon ez al. 1985; Jaeger er al. 1999, 2019, 2020;
Chaimanee et a/. 2000, 2012; Takai ez 2/. 2001, 2005;
Gebo ez al. 2002; Shigehara ez al. 2002; Beard et al. 2005,
2009), creodonts (e.g., Egi ez al. 2005; Peigné ez al. 2007),
perissodactyls (Colbert 1938; Holroyd & Ciochon 2000;
Tsubamoto ez al. 2000, 2005; Holroyd ez al. 2006; Métais
et al. 2006) and artiodactyls (Colbert 1938; Ducrocq ez al.
2000, 2001, 2016, 2020, 2021, 2022, 2023; Métais et al.
2000; Tsubamoto ez 2/ 2002, 2003, 2011, 2012, 2013a;
Aung Naing Soe et al. 2017; Ducrocq 2019).

Although most Pondaung localities have yielded a wide
variety of fossil mammal remains, attention has been paid
mainly to those where primates fossils have been found. For
example, dental and postcranial elements of the amphipithecid
primate Myanmarpithecus yarshensis Takai, Shigehara, Aye Ko
Aung, Soe Thura Tun, Aung Naing Soe, Tsubamoto & Tin
Thein, 2001 have been described from Kyargan Kyitchaung
in Bahin area (also named Paukkaung Kyitchaung 12, or
Pk 12; Egi er al. 2006). However, several remains of other
mammal groups have been collected there but never pub-
lished, with the exception of the indeterminate artiodactyl
Myanmarius chitseini Tsubamoto, Egi, Takai, Thaung-Htike
& Zin-Maung-Maung-Thein, 2013 and the deperetellid
Bahinolophus birmanicus Tsubamoto, Egi, Takai, Chit Sein
& Maung Maung, 2005 (Tsubamoto ez a/. 2005, 2013a).

The Kyargan, or Pk 12 locality (21°44’56”N, 94°39’12”E),
is situated about 500 m south of Paukkaung 2 locality, and
NNW of Bahin village in Myaing Township (Fig. 1). According
to Egi ez al. (2006) and Suzuki ez a/. (2000), the fossiliferous
deposits of Kyargan might be slightly younger than those that
yielded other fossil primate remains in the Bahin area. How-
ever, the amphipithecid M. yarshensis has also been decribed
from two other localities (Yarshe Kyitchaung and Paukkaung
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dentaire est attribué a un dermoptére dont la morphologie suggere que le dermoptere de Pondaung
pourrait avoir été apparenté aux plagioménidés du Nouveau Monde. D’autre part, deux molaires
supérieures attribués a un petit artiodactyle dichobunoide pourraient constituer les premiers
éléments de la dentition supérieure de Pakkokuhyus lahirii Holroyd & Ciochon, 1995, une espéce
connue de maniére trés fragmentaire 2 Pondaung,

Kyitchaung 2, both in Bahin area; Takai ez 2. 2001; Ciochon
& Gunnell 2002) and no significant morphological differ-
ence has been pointed out between dental elements reported
from each locality, which might suggest that the age difference
between Kyargan and the other localities is not significant.

The material described here consists of fragmentary lower
jaws and isolated teeth that have been obtained by surface
findings or by screen-washing techniques. Some of these
remains provide new information on some poorly known taxa
already described from Pondaung but for which the precise
taxonomic status is still unclear.

MATERIAL AND METHODS

The dental terminology used here follows Boisserie e# al.
(2010). Measurements correspond to the maximum length
and width of each tooth.

ABBREVIATIONS

Institutional abbreviations

All fossils are housed in the Paleontology Collections of the
National Museum, Ministry of Culture in Naypyitaw, Myanmar.

AMNH American Museum of Natural History, New York;
GSIB Geological Survey of India Collections, Calcutta;
KYN Kyargan Kyitchaung Collections at the Myanmar

Ministry of Culture, Naypyitaw;
NMMP-KU National Museum Myanmar Paleontology, Kyoto
University;
Paukkaung Kyitchaung 2 Collections at the Myanmar
Ministry of Culture, Naypyitaw;
Paukkaung Kyitchaung 12 Collections at the Myanmar
Ministry of Culture, Naypyitaw;
Yarshe Kyitchaung Collections at the Myanmar
Ministry of Culture, Naypyitaw.

Pk 2
Pk 12

YSE

Other abbreviations

i lower incisor;
upper incisor;
left;

lower molar;
upper molar;
lower premolar;
upper premolar;

right.

m oD oz T
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SYSTEMATIC PALEONTOLOGY
Order DERMOPTERA Illiger, 1811

Dermoptera indet.

(Fig. 2A, B; Table 1)

MATERIAL REFERRED. — KYN-01, leftil.

DESCRIPTION

The tooth from Kyargan (KYN-01) is very probably a left first
lower incisor. It has a single long buccolingually compressed
root broken at its end where a small pulp canal is visible, and
a crown that consists of two distincts laterally compressed
cusps. The mesial oval-shaped one is longer and taller than
the more triangular distal one. The buccal face of the crown
is convex whereas its lingual face is more concave. Each cusp
exhibits a slight vertical lingual rib that extends from the apex
to the base of the crown. A moderately developed cingulid is
present along the lingual face of the tooth, and a very slight
buccal cingulid occurs at the base of the distal cusp. A tiny
wear surface corresponding to the occlusion with the upper
incisor can be seen at the base of the distal side of the distal
cusp that shows a moderately thick enamel. The enamel is
slightly ridulated on both faces of the crown.

COMPARISONS AND REMARKS

A few mammals possess bilobed or pectinate front teeth but
this is not the case in artiodactyls or perissodactyls except
giraffids that have bilobed lower canines. Some hyraxes also
have lower incisors that are usually hyper-pectinate. However,
both of these groups are unknown in Pondaung. Other mam-
mals that exhibit bilobed lower teeth are the sanguivorous bats
(vapire bats) and some macroscelidids (e.g., the elephant shrew
Petrodromus Peters, 1846). Vampire bats have lower incisors
with two pegs of similar size, whereas Petrodromus has lower
incisors with small and large lobes. Nevertheless vampire bat
fossil remains are unknown before the Plio-Pleistocene in
South America and those of macroscelidids are exclusively
African. Scarce dermopteran remains (a left lower canine and
a right m2) have been described from Pondaung in the nearby
Paukkaung Kyitchaung 2 (or Pk 2) locality (Marivaux ez al.
20006), but no lower incisor has been reported so far that could
be compared with the Kyargan tooth. In addition, the very lim-
ited fossil record of dermopterans in the Paleogene of Asia (late
middle Eocene of Myanmar, late Eocene and late Oligocene
of Thailand, and early Oligocene of Pakistan; Ducrocq ez 4.
1992; Marivaux et a/. 2006) makes comparisons with the new
material very difficult. An i3 is known only for Dermotherium
chimaera Marivaux, Bocat, Chaimanee, Jaeger, Marandat, Srisuk,
Tafforeau, Yamee & Welcomme, 2006 from the late Oligocene
of Nong Ya Plong (Thailand) but it exhibits a morphology very
different from that of the corresponding tooth from Kyargan
with a pectination showing six tines similar to that of Galeopterus.
The incisor from Kyargan displays a morphology rather dif-
ferent from the il of the extant dermopterans Cynocephalus
volans and Galeopterus variegatus that have a more developed
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Fic. 1. — Location map of the Pondaung area. The star indicates Kyargan
Kyitchaung. Credits: S. Ducrocq.

pectinate crown (Berkovitz & Shellis 2008). The more simple
structure of the Kyargan tooth reminds that of the il of the
plagiomenid Plagiomene multicuspis Matthew, 1918 from the
early Eocene of North America (Rose 1973; Rose & Simons
1977). Indeed, in Plagiomene multicuspis the difference in size
between the mesial and the distal lobe increases from il to
i3, and the morphology of KYN-01 with the mesial lobe sig-
nificantly larger than the distal one is more similar to that of
the il of P multicuspis. The material from Kyargan cannot be
attributed to any of the two families included in the Dermop-
tera (Plagiomenidae and Cynocephalidae). However, Marivaux
et al. (2006) showed that the lower molar from Paukkaung
Kyitchaung 2 had possible aflinities with the cynocephalid
Dermotherium Ducrocq, Buffetaut, Buffetaut-Tong & Jaeger,
1992. If the Kyargan incisor belongs to the same taxon than
that of Paukkaung Kyitchaung 2, this might suggest that the
primitive condition of the front dentition of early dermopterans
in Asia was similar to that of North American plagiomenids.

Order ARTIODACTYLA Owen, 1848
Superfamily DICHOBUNOIDEA Gill, 1872
Family HOMACODONTIDAE Marsh, 1894

Genus Asiohomacodon Tsubamoto., Soe Thura Tun,

Egi, Takai, Shigehara, Aung Naing Soe,

Aye Ko Aung & Tin Thein, 2003

Asiohomacodon myanmarensis Tsubamoto,
Soe Thura Tun, Egi, Takai, Shigehara, Aung Naing Soe,
Aye Ko Aung & Tin Thein, 2003
(Fig. 2C; Table 1)

Asiohomacodon myanmarensis Tsubamoto, Soe Thura Tun, Egi, Takai,
Shigehara, Aung Naing Soe, Aye Ko Aung & Tin Thein, 2003: 227.
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TaBLE 1. — Measurements (mm) of dental remains from Kyargan Kyitchaung. Length: mesio-distal length for upper and lower incisors, premolars and molars;
Width: bucco-lingual width for upper and lower incisors, premolars and molars. * indicates estimated measurement of damaged tooth.

Catalogue no. Tooth Taxon Length Width
KYN-01 li1 Dermoptera 41 2.1
KYN-02 I M1 Asiohomacodon myanmarensis Tsubamoto, Soe Thura Tun, Egi, Takai, Shigehara, 6.8" 7.6*
Aung Naing Soe, Aye Ko Aung & Tin Thein, 2003
KYN-03 I M1/2 Dichobunoidea indet. 6.4 6.8
KYN-04 rM1/2  Dichobunoidea indet. 6.2 7.5
KYN-05 r P4 Sivatitanops birmanicum (Pilgrim & Cotter, 1916) 28.8" 37.9"
KYN-06 rp2 Anthracokeryx tenuis (Pilgrim & Cotter, 1916) 8.5 4.9
KYN-07 ri3 Anthracokeryx tenuis 7.2 4.8
KYN-08 rp3 Anthracotherium pangan (Pilgrim & Cotter, 1916) 24.0 10.5
r p4 Anthracotherium pangan 22.0 11.5
rmi Anthracotherium pangan 20.5 14.5
rm2 Anthracotherium pangan 28.0 21.5
rm3 Anthracotherium pangan 47.0 22.5
KYN-09 I'm1 Anthracotherium pangan 19.0 13.5
I m2 Anthracotherium pangan 27.0 19.5
I'm3 Anthracotherium pangan 44.0 20.5

MATERIAL REFERRED. — KYN-02, left M1.

DESCRIPTIONS AND REMARKS

Only one damaged upper molar (KYN-02) can be assigned
to that taxon. It is probably a left M1 according to the esti-
mated dimensions of the tooth. The buccal and distal parts
of the molar are missing, but the general morphology of
the upper molar of Asiohomacodon is clearly visible: sele-
nodont cusps, protocone more lingually protruding than
the metaconule, distinct paraconule, well developed mesial
and lingual cingulum. The only other selenodont ungu-
late known in Pondaung is the archacomerycid Indomeryx
Pilgrim, 1928, but it clearly differs from KYN-02 mainly by
the absence of a paraconule and by a weaker cingulum on
its upper molars. Two other archacomerycids for which the
upper molars are known are Thandaungia tinti Métais, 2006
and Paukkaungmeryx minutus Ducrocq, Aung Naing Soe,
Chavasseau, Chit Sein, Chaimanee, Lazzari & Jaeger, 2020.
However, they both are more bunodont, and Paukkaungmeryx
Ducrocq, Soe, Chavasseau, Sein, Chaimanee, Lazzari &
Jaeger, 2019 is smaller, it lacks a paraconule, its metaconule
is more lingually protruding and its protocone has a buccal
protocrista. Thandaungia Métais, 2006 also exhibits a weaker
cingulum and a lingually salient metaconule.

Superfamily DICHOBUNOIDEA Turner, 1849

Dichobunoidea indet.
(Fig. 2D, E; Table 1)

MATERIAL REFERRED. — KYN-03, left M1 or M2; KYN-04, right
M1 or M2.

DESCRIPTION

The crown of both teeth is subtriangular, with four main
cusps. The mesial part of the teeth is slightly wider than the
distal part. The paracone and metacone are conical, with
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the paracone somewhat larger than the metacone. The more
selenodont protocone is the largest cusp (it is slightly more
developed in KYN-03), it occupies most of the lingual part
of the crown and its apex is slightly distal to that of the para-
cone. A small metaconule is located in the distal half of the
crown lingually to the metacone. The crests connecting the
cusps are very weak. A very short preparacrista extends from
the mesial face of the paracone to a small parastyle, and a
very slight postmetacrista reaches the buccodistal corner of
the tooth but no metastyle is visible. The centrocrista (post-
paracrista + premetacrista) is moderately expressed and a deep
valley separates the lingual cusps. The posprotocrista con-
nects with the mesiolingual face of the metaconule whereas
the preprotocrista is much shorter and ends mesiolingually
to the paracone without reaching the mesial cingulum.
The distobuccal crest of the metaconule (postmetacristule)
extends to the cingulum distally to the metacone. A very
weak and almost absent premetacristule is discernible on
KYN-03 but not on KYN-04. The cingulum is present all
around the crown. It is stronger mesially and lingually except
at the base of the protocone. Buccally, it almost fades under
the paracone and the metacone. A distinct hypocone raises
from the distolingual cingulum lingually to the metaconule.
It is more mesiolingually elongated in KYN-03, whereas it
is more cusp-like in KYN-04.

COMPARISONS AND REMARKS

The most abundant and diversified artiodactyls in Pondaung
are the anthracotheres (see for example Aung Naing Soe ez 4.
2017). However, both molars described here clearly differ from
representatives of the family mainly because of their more
triangular crown that lacks a paraconule and that displays a
hypocone, an enlarged protocone and reduced metaconule.
Similarly, the Pondaung ruminants for which the upper molars
are known (Indomeryx, Thandaungia and Paukkaungmeryx)
markedly differ from KYN-03 and KYN-04 because of their
more selenodont crown with much better developed crests
and metaconule and that lack a hypocone.

COMPTES RENDUS PALEVOL e 2026 25 (15)
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Fic. 2. — Dental remains of mammals from Kyargan: A, B, Dermoptera indet., KYN-01, left i1 in buccal (A) and lingual (B) views; C, Asiohomacodon myanmarensis
Tsubamoto, Soe Thura Tun, Egi, Takai, Shigehara, Aung Naing Soe, Aye Ko Aung & Tin Thein, 2003: KYN-02, left M1 in occlusal view; D, E, Dichobunoidea indet.:
D, KYN-03, left M1 or M2 in occlusal view; E, KYN-04, right M1 or M2 in occlusal view. Scale bar: 5 mm. Credits: S. Ducrocg.

The beginning of the Eocene is known to have been a
time of diversification for early ungulates in Asia, which
might explain their significant number reported from
Pondaung. Dichobunoid artiodactyls are particularly abun-
dant and diversified there with about ten distinct taxa (see
Ducrocq et al. 2020, 2022). Among them, the homaco-
dontid Asiohomacodon myanmarensis exhibits upper molars
with sizes similar to those of KYN-03 and KYN-04 but
that are much more selenodont with a paraconule, a larger
metaconule, well developed styles, and that lack a hypocone.
Similatly, the diacodexeid Magwetherium burmense Ducrocq,
Aung Naing Soe, Chit Sein, Lazzari, Chaimanee, Valentin
& Jaeger, 2016 has a similar size, but its upper molars are
more triangular and selenodont and they exhibit a para-
conule, a pericone and a smaller hypocone.

Representatives of the Pondaung Dichobunidae for which
upper molars are known are morphologically more similar
with the new material from Kyargan, although they all
display distinct features that distinguish them. Contrary
to the homacodontids and diacodexeids, they are usually
more bunodont with somewhat reduced metaconule and
styles, and a more or less developed hypocone. For exam-
ple, Hsanotherium parvum Ducrocq, Aung Naing Soe, Bo
Bo, Benammi, Chaimanee, Than Tun, Tin Thein & Jaeger,
2000 can be clearly distinguished by its enlarged paracone,
huge parastyle, its mesostyle, pericone, small metaconule
and hypocone and reduced cingula.

The indeterminate artiodactyl Myanmarius chitseini is
closer to the Kyargan upper molars in its general morphology
(Tsubamoto ez al. 2013a) except for its paraconule, lack of a
hypocone and its almost straight buccal face (more waisted
in KYN-03 and KYN-04).

Several ungulate isolated upper molars have been described
from Pondaung as indeterminate Dichobunoidea or even
indeterminate Artiodactyla, but they are also morphologi-
cally different from the Kyargan taxon. The indeterminate
Dichobunoidea upper molar reported by Métais (20006) is
more triangular in occlusal outline, it lacks a hypocone, its
parastyle is smaller and the buccal face of the metacone is
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flattened. The inderterminate Dichobunoidea described by
Tsubamoto e# al. (2013b) has a narrower lingual part with
more selenodont crests, its parastyle and cingula are less
developed and it lacks a hypocone. Finally, the upper molar
attributed to an indeterminate Artiodactyla by Tsubamoto
et al. (2012) is more quadratic, it has a paraconule, a more
massive parastyle and less developed cingula.

Although they can be distinguished by their upper
molar structure, several Dichobunidae described from
Asia (Pakistan and Kazakhstan) also need to be compared
with the new Pondaung material because of their similar
spatiotemporal occurrence. For example, Haqueina Dehm
& Oettingen-Spielberg, 1958 and Chorlakkia Gingerich,
Russell, Sigogneau-Russell & Hartenberger, 1979 both from
the middle Eocene of Pakistan lack a hypocone and have a
paraconule on their upper molars. Haqueina further displays
alarger size, a smaller metaconule, a weaker buccal cingulum
and no postprotocrista, whereas Chorlakkia exhibits stronger
cingula and a better developed premetacristule. Dulcidon
Van Valen, 1965 from the early middle Eocene of Pakistan
has smaller and a more triangular upper molar that lacks a
hypocone (although Bai ez a/. [2024] stated that Dulcidon has
aswollen incipient hypocone rising from the postcingulum),
with a paraconule, a paracone and a metacone equal in size
and a weaker cingula. According to Thewissen ez al. (1987),
Dulcidon might be congeneric with Chorlakkia, whereas
Theodor ez al. (2007) consider that the tribosphenic pattern
of Dulcidon upper molar suggests closer affinities with the
diacodexeid Gujaratia Bajpai, Kapur, Das, Tiwari, Saravanan
& Sharma, 2005. Aksyiria oligostus Gabunia, 1973 from the
early-middle Eocene of Georgia has a more quadratic and
larger upper molar with a paraconule, a distinct premetac-
ristule, and that lacks a hypocone. Finally, Irdinodon Bai,
Theodor, Wang & Meng, 2024 is a small dichobunid recently
described from the middle Eocene of northeast China (Bai
et al. 2024) that is smaller, with more square upper molars
that exhibit a paraconule, a smaller protocone, and much
more developed parastyle and lingual cingulum, and a more
distobuccally oriented postmetacristule.
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A few other Asian dichobunids known only by their lower
teeth include Pakibune Thewissen, Gingerich & Russell,
1987 from the early middle Eocene of Pakistan, and
Cadutherium Métais, Aung Naing Soe, Marivaux & Beard,
2007 and Pakkokuhyus Holroyd & Ciochon, 1995 from
Pondaung. However, Pakibune is much larger than KYN-03
and KYN-04, whereas Cadutherium and Pakkokuhyus have
lower molars that might correspond in size to the upper
molars from Kyargan, but the lower teeth of Cadutherium
have more selenodont buccal cuspids that do not cor-
respond to the upper molar structure of the Kyargan
dichobunid. Pakkokuhyus on the other hand, is more
bunodontand its right m1 (GSI B-766) occludes well with
the right upper molar KYN-04. Tsubamoto ez a/. (2000)
attributed a fragmentary maxilla (NMMP-KU 0039) to
Pakkokubyus. However, Ducrocq et al. (2001) described
that same specimen as belonging to the anthracotheriid
Siamotherium pondaungensis Ducrocq, Aung Naing Soe,
Aye Ko Aung, Benammi, Bo Bo, Chaimanee, Than Tun,
Tin Thein & Jaeger, 2001. Later, Aung Naing Soe e /.
(2017) demonstrated that NMMP-KU 0039 cannot
be referred to the Helohyidae but indeed belongs to an
anthracothere. There is no further clue that the upper
molars from Kyargan could be referred to Pakkokuhyus, but
should it be the case it would confirm that Pakkokubyus
is a dichobunid and not a helohyid (Ducrocq 2019), and
the material from Kyargan might represent the first upper
molars that could be attributed to this genus.

Although the material described here is fragmentary, it
displays an upper molar morphology that cannot be referred
to any of the dichobunoids known in the Pondaung Forma-
tion or in southern Asia. The peculiar distolingual position of
the small hypocone, distal to the protocone, on both molars
is not really unusual in artiodactyls: a similar condition can
be observed for example in the Asian dichobunids Irdinodon
or Lantianius Chow, 1964 (although less developed than
in the Kyargan molars). Both indeterminate dichobunoid
upper molars YSE 8 (Métais 2006) and NMMP-KU 2182
(Tsubamoto ez al. 2013b) exhibit a very similar morphology,
and Tsubamoto er a/. (2013b) suggested that they might
belong to the same species. However, NMMP-KU 2182
seems to have more selenodont cusps than YSE 8, and no
postmetacristule. These two molars are morphologically
closer to KYN-03 and KYN-04 notably by their occlusal
outline, simple structure and lack of a paraconule. Yet, the
latters have more bunodont and mesiolingually more devel-
oped crowns with a small hypocone, and no mesiobuccal
crest (premetacristule) of the metaconule. This implies that
KYN-03 and KYN-04 likely represent a taxon distinct from
all of those for which upper molars that have been described
as indeterminate dichobunoids so far. Alternatively, there
is still a possibility that the two upper molars might belong
to Pakkokubyus because of the correspondance in size and
occlusion between them, but it will be crucial to discover
associated upper and lower teeth remains to test this hypoth-
esis, and to further discuss the attribution of the Kyargan
upper molars to the Dichobunoidea.
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Family ANTHRACOTHERIIDAE Leidy, 1869
Genus Anthracotherium Cuvier, 1822

Anthracotherium pangan Pilgrim & Cotter, 1916
(Fig. 3A-F; Table 1)

Anthracotherium pangan Pilgrim & Cotter, 1916: 59.

MATERIAL REFERRED. — KYN-08, right lower jaw preserving p3-
m3; KYN-09, left lower jaw preserving m1-m3.

DESCRIPTION

The crowns of the teeth are relatively well preserved. The
molars are bunodont with short and blunt cristids, their distal
lobe wider than the mesial one on m1-2. The hypoconulid
lobe of m3 is wide, simple and in line with the crown. The
premolars are triangular in lateral view, with a moderately
developed talonid part, and without accessory cuspids. They
exhibit only a pre- and postprotocristid. Their crown is slightly
convex buccally and flat to slightly concave lingually. There is
only a very short diastema between the sockets of p1 and p2
and a somewhat longer one between the lower canine socket
and that of the p1. The horizontal ramus has a rather constant
depth and is slightly curved beneath the molars. The anterior
part of the coronoid process is vertical and is separated from
the m3 by a short retromolar space. The dimensions (Table 1)
and general structure of the teeth on KYN-08 and KYN-09
and the important increase of size from m1 to m3 indicate that
this material better correspond to Anthracotherium pangan,
the largest anthracothere known in Pondaung.

Genus Anthracokeryx Pilgrim & Cotter, 1916

Anthracokeryx tenuis Pilgrim & Cotter, 1916
(Fig. 3G-K; Table 1)

Anthracokeryx tenuis Pilgrim & Cotter, 1916: 62.
MATERIAL REFERRED. — KYN-06, right p2, KYN-07, right I3.

DESCRIPTION AND REMARKS

KYN-06 is a very simple tooth with an oval rather than a
more triangular occlusal outline, which indicates that it is a
lower premolar. Its laterally compressed crown is triangular
with the apex somewhat slanted backwardly. The buccal face
is slightly convex whereas the lingual face is almost flat. Two
very weak cristids occur mesially and distally. No cingulid
or talonid is visible. The morphology of this lower premolar
indicates that it is a right p1 or p2. It is too large to belong to
the small Siamotherium pondaungensis Ducrocq, Aung Naing
Soe, Aye Ko Aung, Benammi, Bo Bo, Chaimanee, Than Tun,
Tin Thein & Jaeger, 2001 and too small to be referred to the
larger species of Anthracotherium.

Although similar in size, the p1 of A. birmanicus Pilgrim
& Cotter, 1916 is reduced, lower and more laterally compressed,
whereas the p2 of A. tenuis displays the same morphology as
KYN-06. We therefore believe that this premolar should more
likely be referred to the latter species.
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FiG. 3. — Dental remains of mammals from Kyargan: A-F, Anthracotherium pangan (Pilgrim & Cotter, 1916): A-C, KYN-08, right lower jaw with p3-m3 in buccal (A),
occlusal (B) and lingual (C) views; D-F, KYN-09, left lower jaw with m1-m3 in lingual (D), occlusal (E) and buccal (F) views; G-K, Anthracokeryx tenuis (Pilgrim
& Cotter, 1916): G-1, KYN-06, right p2 in lingual (G), occlusal (H) and buccal (1) views; J, K: KYN-07, right 13 in buccal (J) and lingual (K) views; L: ?Sivatitanops
birmanicum (Pilgrim & Cotter, 1916), right P4 in occlusal view. Scale bars: A-F, 5 cm; G-K, 5 mm; L, 1 cm. Credits: A-F, photos by O. Chavasseau and photo
editing by S. Ducrocq; G-L, S. Ducrocqg.
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The upper incisor (KYN-07) is triangular and laterally
compressed with its buccal face slightly convex and its
lingual face more flat. A very faint crest occurs mesially,
and there is a small wear facet mesiolingually (from the
contact with the i3) and a longer one distolingually (from
contact with the lower canine) that extends from the apex
of the crown to part of the root. The root is massive and
oval in section and it makes an angle of about 50° with the
crown. No cingulum is visible.

The size of the incisor root corresponds to that of the
socket for I3 on the skull AMNH 20017 of Anthracokeryx
tenuis (Colbert 1938), and the dimensions and shape of the
distolingual wear facet fits well with that on the mesiobuccal
one of its lower canine.

Order PERISSODACTYLA Owen, 1848
Family Brontotheriidae Marsh, 1873

2Sivatitanops birmanicum Pilgrim & Cotter, 1916
(Fig. 3L; Table 1)

Sivatitanops cotteri Pilgrim, 1925: 65.

MATERIAL REFERRED. — KYN-05, fragmentary right P4.

DESCRIPTION

The tooth preserves part of the buccal half with the para-
cone, metacone and parts of the parastyle and metastyle. The
buccal face of the paracone is somewhat convex without a
prominent rib and that of the metacone is almost flat. The
metacone is also more lingually slanted than the paracone.
The distal half of the ectoloph is almost straight contrary
to the mesial one that displays a more selenodont outline.
There is no buccal cingulum except a very slight enamel shelf
mesiobuccally to the parastyle. The central mesial part of the
tooth is missing, but no swelling of the enamel in this region
suggests that a paraconule was present. The lingual half of
the crown indicates that the tooth was lingually square. It
displays a large protocone and a much smaller hypocone. The
protocone is very worn but a slight preprotocrista seems to
extend mesiobuccally to the paracone. The small hypocone
is separated from the protocone by a shallow groove. The
lingual cingulum is absent under the protocone and is very
slightly developed between the protocone and the hypocone,
and is stronger mesially to the protocone with a small cin-
gular cusp. The enamel of the tooth is smooth.

COMPARISONS AND REMARKS

Three brontotheriid genera have been reported from
Pondaung: Metatelmatherium, Sivatitanops and Bunobrontops
(Pilgrim & Cotter 19165 Pilgrim 1925; Colbert 1938;
Holroyd & Ciochon 2000). However, Mihlbachler
(2008) considered that only Bunobrontops savagei Holroyd
& Ciochon, 2000 is a valid species, all others species of
Metatelmatherium and Sivatitanops being nomen dubium
and should probably be referred to Asian (Rhinotitan) or
European (Brachydiastematherium) genera.
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The Kyargan tooth exhibits features that are not observed
in Bunobrontops savagei, mainly because of its smooth enamel,
more straight ectoloph, absence of strong buccal ribs and
very probably of a paraconule. The morphology of this
premolar is much more similar to that of the right P4
(AMNH 141258) from the late Eocene of Bulgaria (Nikolov
& Heissig 1985) attributed to Sivatitanops birmanicum, and
the left P4 (NMMP-KU 0320) from Pondaung attributed
to a brontotheriid by Tsubamoto ez a/. (2000). The charac-
ters shared by these specimens and the Kyargan premolar
include a straighter ectoloph, flat buccal wall of the meta-
cone, lingual outline, lingual cingulum interrupted at the
protocone, small mesiolingual cingular cusp, and a small
hypocone (that of KYN-05 being somewhat more reduced).
Although Mihlbachler (2008) does not accept Sivatitanops
birmanicum as a valid genus and species, we attribute the
Kyargan premolar to S. birmanicum pending a more com-
plete revision of the Pondaung material.

DISCUSSION AND CONCLUSIONS

The Kyargan locality does not differ from other Pondaung
localities in its faunal composition. Although the amountand
diversity of taxa identified there do not reach those of some
other localities where a significant assemblage of primates and
ungulates have been collected, most taxa (Anthracotherium
pangan, Anthracokeryx tenuis, Asiohomacodon myanmarensis
and Sivatitanops birmanicum) are also known from several
other Pondaung localities in Bahin, Moggaung and Pangan
areas. This seems to further challenge the hypothesis of Egi
et al. (2006) and Suzuki ez al. (2006) according to which the
fossiliferous deposits of Kyargan might be slightly younger
than those of other localities in Bahin area.

The only non-ungulate specimen in Kyargan that can be
identified is a lower incisor of a dermopteran. This group is
only known by an isolated lower canine and m2 in Pondaung.
Although Marivaux ez /. (2006) showed that the m2 was more
reminiscent of that of the Cynocephalidae D. major from the
late Eocene of Krabi (Thailand), the il from Kyargan, however,
exhibits a morphology very close to that of the i1 of Plagiomene
multicuspis from the early Eocene of North America. If our
interpretation of KYN-01 is correct, this suggests that the
Cynocephalidae might have been phylogenetically related with
the New World Plagiomenidae. Marivaux ez 4/. (2006) reviewed
the phylogenetic relationships of extant dermopterans among
eutherians. The status of Plagiomenidae differs according to
different authors: they are considered as incertae sedis within
the Eutheria (for example MacPhee ez 2/. 1989) or linked to
the Cynocephalidae (Silcox 2001). It is obviously necessary
to recover additional and more complete material that can
be attributed to the species described from Pk 2 (Marivaux
eral. 2006). This might help to further discuss a possible alli-
ance of plagiomenids with cynocephalids advocated by Silcox
(2001). Alternatively, the Kyargan incisor might represent
a taxon distinct from that already known in Pondaung but
related to Plagiomene. Ducrocq (2019) showed that despite
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faunal exchanges were possible between North America and
Asia during most of the Paleogene, some ungulates groups
of North American origin did not reach Asia. However, a
hypothetical dispersal of plagiomenids into Asia might have
been possible at least during the middle Eocene.

As in several other Pondaung localities, the fossil record of
Kyargan also illustrates the diversity of primitive ungulates.
The two upper molars described here can be distinguished
from those of all other dichobunoids that have been identi-
fied in Pondaung so far. About ten distinct dichobunoids
have been described in Pondaung, all of them known only
by fragmentary maxilla or lower jaws or even isolated teeth
(Ducrocq ez al. 2020, 2022). However, it is likely that some
upper and lower molars that have been separately described
might belong to the same taxon. Indeed, Pakkokuhyus seems
to be a very rare taxon in the Pondaung assemblage and only
an isolated m3 referred to it has been recognized (Ducrocq
2019) since Pakkokuhyus was first described three decades
ago. However, the important diversity of dichobunoids in
Pondaung described from fragmentary material makes it
plausible that one or several of the indeterminate isolated
upper molars can be associated with the lower teeth of
Pakkokuhyus. There is no strong evidence that supports this
hypothesis except for the size of the dental material and the
occlusal matching pattern between the Kyargan upper molars
and the lower molars of the type specimen of Pakkokubyus.
A thorough review of the small indeterminate ungulate
material from Pondaung is thus necessary.

Although the diversity of dental remains that can be identi-
fied is low in Kyargan, they provide further information that
might help to better understand the morphology and evolu-
tionary history of poorly known taxa. This also illustrates the
importance to focus on collecting small and micro-remains of
vertebrates through screen-washing techniques, because the
very small taxa in Pondaung are often poorly documented
or even misinterpreted.

Acknowledgements

We thank the villagers from Bahin and Magyigan in the
Pondaung area, Myanmar, and their Chairmen for their
help, kindness, and enthusiasm, which greatly facilitated our
fieldwork. This work was supported by CNRS UMR 7262
(PALEVOPRIM), the University of Poitiers, the Ministry
of Culture, and the Ministry of Education of Myanmar.
This work has benefited from helpful comments by two
anomymous reviewers.

REFERENCES

AUNG NAING SOE, CHAVASSEAU O., CHAIMANEE Y., CHIT SEIN,
JAEGER ].-J., VALENTIN X. & DucCroCQ S. 2017. — New
remains of Siamotherium pondaungensis (Cetartiodactyla,
Hippopotamoidea) from the Eocene of Pondaung (Myanmar):
paleoecologic and phylogenetic implications. Journal of Verte-
brate Paleontology 37 (2): €1312691. htps://doi.org/10.1080
/02724634.2017.1270290

COMPTES RENDUS PALEVOL e 2026 * 25 (15)

New mammal remains from Pondaung 4

BA Maw, CIOCHON R. L. & SAVAGE D. E. 1979. — Late Eocene
of Burma yields earliest anthropoid primate, Pondaungia cotteri.
Nature 282 (5734): 65-67. http://doi.org/10.1038/2820652a0

Bal B., THEODOR J. M., WANG Y.-Q. & MENG J. 2024. — New
early and middle Eocene artiodactyls from the Erlian Basin,
Inner Mongolia, China. Journal of Vertebrate Paleontology 43 (3):
€2294006. hteps://doi.org/10.1080/02724634.2023.2294006

Bajrar S., KAPUR V., Das D. P., TiwaRl B. N., SARAVANAN N.
& SHARMA R. 2005. — Early Eocene land mammals from Vastan
lignite mine, District Surat (Gujarat), western India. Journal of
the Palaeontological Society of India 50 (1): 101-113. http://doi.
org/10.1177/0971102320050106

BEARD K. C., JAEGER J.-J., CHAIMANEE Y., ROSSIE J. B., AUNG
NAING SOE, SOE THURA TUN, MARIVAUX L. & MARANDAT B.
2005. — Taxonomic status of purported primate frontal bones
from the Eocene Pondaung Formation of Myanmar. Journal of
Human Evolution 49 (4): 468-481. https://doi.org/10.1016/].
jhevol.2005.05.008

BEARD K. C., MARIVAUX L., CHAIMANEE Y., JAEGER ]J.-J.,
MARANDAT B., TAFFOREAU P., AUNG NAING SOE, SOE THURA
TuN & AUNG AUNG Kyaw. 2009. — A new primate from the
Eocene Pondaung Formation of Myanmar and the monophyly of
Burmese amphipithecids. Proceedings of the Royal Society B 276:
3285-3294. https://doi.org/10.1098/rspb.2009.0836

BERKOVITZ B. & SHELLIS P. 2018. — 7he Teeth of Mammalian
Vertebrates. Academic Press, London, 346 p.

BOISSERIE ].-R., LIHOREAU F., OrRLIAC M., FISHER R. E.,
WESTON E. M. & DucrocQ S. 2010. — Morphology and
phylogenetic relationships of the earliest known hippopotamids
(Cetartiodactyla, Hippopotamidae, Kenyapotaminae). Zoologi-
cal Journal of the Linnean Society 158 (2): 325-366. https://doi.
org/10.1111/j.1096-3642.2009.00548 x

CHAIMANEE Y., TIN THEIN, DUCROCQ S., AUNG NAING SOE,
BENAMMI M., THAN TUN, THIT LWIN, SAN WAI & JAEGER J.-J.
2000. — A lower jaw of Pondaungia cotteri from the late middle
Eocene Pondaung Formation (Myanmar) confirms its anthropoid
status. Proceedings of the National Academy of Sciences of USA
97 (8): 4102-4105. https://doi.org/10.1073/pnas.97.8.4102

CHAIMANEE Y., CHAVASSEAU O., BEARD K. C., AUNG AUNG KyAw,
AUNG NAING SOE, CHIT SEIN, LAZZARI V., MARIVAUX L.,
MARANDAT B., MYAT SWE, RUGBUMRUNG M., THIT LWIN,
VALENTIN X., ZIN-MAUNG-MAUNG-THEIN & JAEGER ].-J.
2012. — Late middle Eocene primate from Myanmar and the
initial anthropoid colonization of Africa. Proceedings of the National
Academy of Sciences USA 109 (26): 10293-10297. hteps://doi.
org/10.1073/pnas. 1200644109

CHOow M. C. 1964. — A lemuroid primate from the Eocene of
Lantian, Shensi. Vertebrata PalAsiatica 8: 260-262.

CIoCHON R. L. & GUNNELL G. F. 2002. — Chronology of primate
discoveries in Myanmar: influence on the anthropoid origins
debate. American Journal of Biological Anthrapology 119 (S35):
2-35. hteps://doi.org/10.1002/ajpa.10175

CIoCHON R. L., SAVAGE D. E., TAW TINT & BA MAw. 1985. —
Anthropoid origins in Asia? New discovery of Amphipithecus from
the Eocene of Burma. Science 229 (4715): 756-759. https://doi.
org/10.1126/science.229.4715.756

COLBERT E. H. 1938. — Fossil mammals from Burma in the American
Museum of Natural History. Bulletin of the American Museum of
Natural History 74 (6): 255-4306. hteps://digitallibrary.amnh.org/
bitstreams/104cbbbb-0173-4536-bfe7-4cfd490dfal3/download

CUVIER G. 1822. — Recherches sur les ossemens fossiles, o [on rétablit
les caractéres de plusieurs animaux dont les révolutions du globe ont
détruit les espéces. G. Dufour et E. d’Ocagne, Paris, 412 p.

DEHM R. & OETTINGEN-SPIELBERG T. ZU. 1958. — Paliontologische
und geologische Untersuchungen im Tertidr von Pakistan. 2. Die
mitteleocdnen Saiigetiere von Ganda Kas bei Basal in Nordwest
Pakistan. Abhandlungen der Bayerischen Akademie der Wissen-
schaften 91: 1-54. https://publikationen.badw.de/de/005691727

269


https://doi.org/10.1080/02724634.2017.1270290
https://doi.org/10.1080/02724634.2017.1270290
http://doi.org/10.1038/282065a0
https://doi.org/10.1080/02724634.2023.2294006
http://doi.org/10.1177/0971102320050106
http://doi.org/10.1177/0971102320050106
https://doi.org/10.1016/j.jhevol.2005.05.008
https://doi.org/10.1016/j.jhevol.2005.05.008
https://doi.org/10.1098/rspb.2009.0836
https://doi.org/10.1111/j.1096-3642.2009.00548.x
https://doi.org/10.1111/j.1096-3642.2009.00548.x
https://doi.org/10.1073/pnas.97.8.4102
https://doi.org/10.1073/pnas.1200644109
https://doi.org/10.1073/pnas.1200644109
https://doi.org/10.1002/ajpa.10175
https://doi.org/10.1126/science.229.4715.756
https://doi.org/10.1126/science.229.4715.756
https://digitallibrary.amnh.org/bitstreams/104cbbbb-0173-4536-bfe7-4cfd490dfa13/download
https://digitallibrary.amnh.org/bitstreams/104cbbbb-0173-4536-bfe7-4cfd490dfa13/download
https://publikationen.badw.de/de/005691727

» Ducrocq S. et al.

DUCROCQ S. 2019. — Pakkokuhyus and Progenitohyus (Artiodactyla,
Mammalia) from the Eocene of Southeast Asia are not Helohyi-
dae: paleobiogeographical implications. Pz/Z 93 (1): 105-113.
https://doi.org/ 10.1007/5s12542-018-0425-5

DucrocqQ S., BUFFETAUT E., BUFFETAUT-TONG H. & JAEGER J.-J.
1992. — First fossil flying lemur: a Dermopteran from the late
Eocene of Thailand. Palaeontology 35 (2): 373-380.

DucrocQ S., AUNG NAING SOE, Bo BO, BENAMMI M., CHAIMANEE Y.,
THAN TUN, TIN THEIN & JAEGER J.-J. 2000. — First record
of an Anthracobunidae (Mammalia, ?Tethytheria) from the
Eocene of the Pondaung Formation, Myanmar. Comptes Rendus
de I’Académie des Sciences, Paris (Sciences de la Terre) 330 (10):
725-730. https://doi.org/10.1016/S1251-8050(00)00187-7

DucrocqQ S., AUNG NAING SOE, AYE KO AUNG, BENAMMI M.,
Bo Bo, CHAIMANEE Y., THAN TUN, TIN THEIN & JAEGER J.-J.
2001. — A new anthracotheriid artiodactyl from Myanmar, and the
relative ages of the Eocene anthropoid primate-bearing localities of
Thailand (Krabi) and Myanmar (Pondaung). Journal of Vertebrate
Paleontology 20 (4): 755-760. https://doi.org/10.1671/0272-
4634(2000)020[0755:ANAAFM]2.0.CO;2

DucrocqQ S., AUNG NAING SOE, CHIT SEIN, LAZZARI V.,
CHAIMANEE Y., VALENTIN X. & JAEGER ].-J. 2016. — First
record of a diacodexeid artiodactyl in the middle Eocene Pondaung
Formation (Myanmar). Paliontologische Zeitschrift 90 (3): 611-
618. https://doi.org/10.1007/s12542-016-0283-y

DucrocqQ S., AUNG NAING SOE, CHAVASSEAU O., CHIT SEIN,
CHAIMANEE Y., LAZZARI V. & JAEGER J.-J. 2020. — New basal
ruminants from the Eocene of the Pondaung Formation, Myan-
mar. Journal of Vertebrate Paleontology 39 (6): €1722682. https://
doi.org/10.1080/02724634.2019.1722682

DucrocqQ S., CHAIMANEE Y., AUNG NAING SOE, CHIT SEIN,
JAEGER ].-J. & CHAVASSEAU O. 2021. — First report of the lower
dentition of Siamotherium pondaungensis (Cetartiodactyla, Hippo-
potamoidea) from the late middle Eocene Pondaung Formation,
Myanmar. Neues Jahrbuch fiir Gologie und Paliontologie Abhandlun-
gen 301 (2): 217-228. hteps://doi.org/10.1127/njgpa/2021/1010

DucrocqQ S., AUNG NAING SOE, CHIT SEIN, CHAIMANEE Y.,
CHAVASSEAU O. & JAEGER ].-]. 2022. — Neochorlakkia myain-
gensis, a new Dichobunidae from the middle Eocene Pondaung
Formation, Myanmar. Comptes Rendus Palevol 21 (4): 115-122.
https://doi.org/10.5852/cr-palevol2022v21a4

Ducrocq S., CHAIMANEE Y., CHAVASSEAU O., AUNG NAING
SOE, CHIT SEIN & JAEGER J.-J. 2023. — New material of Pauk-
kaungmeryx minutus (Cetratiodactyla, Archacomerycidae) from
the late middle Eocene Pondaung Formation, Myanmar. Verze-
brata PalAsiatica 61 (3): 182-197. https://doi.org/10.19615/j.
cnki.2096-9899.230522

Eai N., HoLrOYD P. A., TSUBAMOTO T., AUNG NAING SOE,
TAKAI M. & CIOCHON R. L. 2005. — Proviveriine hyaenodon-
tids (Creodonta: Mammalia) from the Eocene of Myanmar and
a phylogenetic analysis of the proviverrines from the Para-Tethys
area. Journal of Systematic Paleonrology 3 (4): 337-358. https://
doi.org/10.1017/51477201905001707

EcI N., Takal M., TsuBaMOTO T., MAUNG MAUNG, CHIT SEIN
& SHIGEHARA N. 2006. — Additional materials of Myanmarp-
ithecus yarshensis (Amphipithecidae, Primates) from the middle
Eocene Pondaung Formation. Primates 47: 123-130. https://doi.
org/10.1007/s10329-005-0159-3

GaBUNIA L. K. 1973. — On the presence of the Diacodexinae
in the Eocene of Asia. Bulletin of the Academy of Sciences of the
Georgian SSR71: 741-744.

GeBO D. L., GUNNELL G. F., CiocHON R. L., TAKAI M.,
TsuBamMOTO T. & EGI N. 2002. — New ecosimiid primate
from Myanmar. Journal of Human Evolution 43 (4): 549-553.
https://doi.org/10.1006/jhev.2002.0571

GILL T. 1872. — Arrangement of the families of mammals and
synoptical tables of characters of the subdivisions of mammals.
Smithsonian Miscellaneous Collections 230 (11): 1-98.

270

GINGERICH P. D., RUSSELL D. E., SIGOGNEAU-RUSSELL D. & HARTEN-
BERGER J.-L. 1979. — Chorlakkia hassani, a new middle Eocene
dichobunid (Mammalia, Artiodactyla) from the Kuldana For-
mation of Kohat (Pakistan). Contributions from the Museum of
Paleontology, The University of Michigan 25 (6): 117-124.

HoLrOYD P. A. & CIOCHON R. L. 1995. — A new artiodactyl (Mam-
malia) from the Eocene Pondaung Sandstones, Burma. Annals of the
Carnegie Museum 64 (3): 177-183. http://doi.org/ 10.5962/p.215128

Horroyp P. A. & CI0CHON R. L. 2000. — Bunobrontops savagei:
a new genus and species of brontotheriid perissodactyl from
the Eocene Pondaung fauna of Myanmar. Journal of Vertebrate
Paleontology 20 (2): 408-410. hteps://doi.org/10.1671/0272-
4634(2000)020[0408:BSANGA]2.0.CO;2

HorLroyD P. A., TsuBaMOTO T'., EGIN., CIOCHON R. L., TAKAI M.,
SOE THURA TUN, CHIT SEIN & GUNNELL G. F. 2006. — A rhi-
nocerotid perissodactyl from the late middle Eocene Pondaung
Formation, Myanmar. Journal of Vertebrate Paleontology 26 (2):
491-494. https://doi.org/10.1671/0272-4634(2006)26[491:ARP
FTL]2.0.CO;2

ILLIGER C. 1811. — Prodromus systematis mammalium et avium
additis terminis zoographicis utriusque classis, eorumque versione
germanica. Sumptibus C. Salfeld, Berolini, Berlin, 302 p.

JAEGER ].-J., TIN THEIN, BENAMMI M., CHAIMANEE Y., AUNG
NAING SOE, THIT LwiN, THAN TUN, SAN WAl & DUCROCQ S.
1999. — A new primate from the Middle Eocene of Myanmar
and the early origin of anthropoids. Science 286 (5439): 528-530.
https://doi.org/10.1126/science.286.5439.528

JAEGER ].-]., CHAVASSEAU O., LAZZARI V., AUNG NAING SOE, CHIT
SEIN, LE MAITRE A., HLA SHWE & CHAIMANEE Y. 2019. — New
Eocene primate from Myanmar shares dental characters with
African Eocene crown anthropoids. Nature Communications 10:
3531. https://doi.org/10.1038/s41467-019-11295-6

JAEGER J.-]., CHIT SEIN, GEBO D. L., CHAIMANEE Y., NYEIN M. T,
O0 T. Z., AUNG M. M., SURAPRASIT K., RUGBUMRUNG M.,
Lazzart V., SOE A. A. & CHAVASSEAU O. 2020. — Amphip-
ithecine primates are stem anthropoids: cranial and postcranial
evidence. Proceedings of the Royal Society B 287 (1938): 20202129.
https://doi.org/10.1098/rspb.2020.2129

KHIN ZAW, MEFFRE S., TAKAI M., SUZUKI H., BURRETT C., THAUNG
HTIKE, ZIN MAUNG MAUNG THEIN, TsuBamoTo T., EGI N.
& MAUNG MAUNG. 2014. — The oldest anthropoid primates
in SE Asia: Evidence from LA-ICP-MS U-Pb zircon age in the
Late Middle Eocene Pondaung Formation, Myanmar. Gondwana
Research26 (1): 122-131. hteps://doi.org/10.1016/j.gr.2013.04.007

MACPHEE R. D. E., CARTMILL M. & ROSE K. D. 1989. — Cranio-
dental morphology and relationships of the supposed Eocene
dermopteran Plagiomene (Mammalia). Journal of Vertebrate
Paleontology, 9 (3): 329-349. https://doi.org/10.1080/027246
34.1989.10011766.

MARIVAUX L., DUCROCQ S., JAEGER J.-]., MARANDAT B., SUDRE ].,
CHAIMANEE Y., SOE THURA TUN, WANNA HTOON & AUNG
NAING SOE 2005. — New remains of Pondaungimys anomalurop-
sis (Rodentia, Anomaluroidea) from the latest middle Eocene
Pondaung Formation of Central Myanmar. Journal of Vertebrate
Paleontology 25 (1): 214-227. https://doi.org/10.1671/0272-
4634(2005)025%5B0214:NROPAR%5D2.0.CO;2

MARIVAUX L., BOCAT L., CHAIMANEE Y., JAEGER ].-J., MARANDAT B.,
SRISUK P., TAFFOREAU P., YAMEE C. & WELCOMME J.-L. 2006. —
Cynocephalid dermopterans from the Palacogene of South Asia
(Thailand, Myanmar and Pakistan): systematic, evolutionary
and palaeobiogeographic implications. Zoologica Scripta 35 (4):
395-420. hteps://doi.org/10.1111/j.1463-6409.2006.00235.x

MagrsH O. C. 1873. — Notice of new Tertiary mammals. American
Journal of Science and Arts 5: 1-9.

MarsH O. C. 1894. — Description of Tertiary artiodactyles. Ameri-
can _Journal of Science 3 (48): 259-274.

MATTHEW W. D. 1918. — Part V - Insectivora (continued, Glires,
Edentata), iz MATTHEW W. D. & GRANGER W. (eds), A revision

COMPTES RENDUS PALEVOL e 2026 25 (15)


https://doi.org/ 10.1007/s12542-018-0425-5
https://doi.org/10.1016/S1251-8050(00)00187-7
https://doi.org/10.1671/0272-4634(2000)020[0755:ANAAFM]2.0.CO;2
https://doi.org/10.1671/0272-4634(2000)020[0755:ANAAFM]2.0.CO;2
https://doi.org/10.1007/s12542-016-0283-y
https://doi.org/10.1080/02724634.2019.1722682
https://doi.org/10.1080/02724634.2019.1722682
https://doi.org/10.1127/njgpa/2021/1010
https://doi.org/10.5852/cr-palevol2022v21a4
https://doi.org/10.19615/j.cnki.2096-9899.230522
https://doi.org/10.19615/j.cnki.2096-9899.230522
https://doi.org/10.1017/S1477201905001707
https://doi.org/10.1017/S1477201905001707
https://doi.org/10.1007/s10329-005-0159-3
https://doi.org/10.1007/s10329-005-0159-3
https://doi.org/10.1006/jhev.2002.0571
http://doi.org/ 10.5962/p.215128
https://doi.org/10.1671/0272-4634(2000)020[0408:BSANGA]2.0.CO;2
https://doi.org/10.1671/0272-4634(2000)020[0408:BSANGA]2.0.CO;2
https://doi.org/10.1671/0272-4634(2006)26[491:ARPFTL]2.0.CO;2
https://doi.org/10.1671/0272-4634(2006)26[491:ARPFTL]2.0.CO;2
https://doi.org/10.1126/science.286.5439.528
https://doi.org/10.1038/s41467-019-11295-6
https://doi.org/10.1098/rspb.2020.2129
https://doi.org/10.1016/j.gr.2013.04.007
https://doi.org/10.1080/02724634.1989.10011766.
https://doi.org/10.1080/02724634.1989.10011766.
https://doi.org/10.1671/0272-4634(2005)025%5B0214:NROPAR%5D2.0.CO;2
https://doi.org/10.1671/0272-4634(2005)025%5B0214:NROPAR%5D2.0.CO;2
https://doi.org/10.1111/j.1463-6409.2006.00235.x

of the lower Eocene Wasatch and Wind River faunas. Bulletin of
the American Museum of Natural History 38: 565-657.

METAIS G. 2006. — New basal selenodont artiodactyls from the
Pondaung Formation (late middle Eocene, Myanmar) and
the phylogenetic relationships of early ruminants. Annals of
Carnegie Museum 75 (1): 51-67. https://doi.org/10.2992/0097-
4463(2006)75[51:NBSAFT]2.0.CO;2

METAIS G., BENAMMI M., CHAIMANEE Y., JAEGER J.-J., THAN TUN, TN
THEIN & DUCROCQ S. 2000. — Discovery of new ruminant dental
remains from the middle Eocene Pondaung Formation (Myanmar):
reassessment of the phylogenetic position of Indomeryx. Comptes
Rendus de ['Académie des Sciences, Paris (Sciences de la Terre) 330
(11): 805-811. https://doi.org/10.1016/51251-8050(00)00184-1

METAIS G., AUNG NAING SOE & DUCROCQ S. 2006. — A new basal
tapiromorph (Perissodactyla, Mammalia) from the middle Eocene
of Myanmar. Geobios 39 (4): 513-519. hteps://doi.org/10.1016/j.
geobios.2005.05.001

METAIS G., AUNG NAING SOE, MARIVAUX L. & BEARD K. C.
2007. — Artiodactyls from the Pondaung Formation (Myanmar):
new data and reevaluation of the South Asian Faunal Province
during the Middle Eocene. Naturwissenschafien 94 (9): 759-768.
http://doi.org/10.1007/s00114-007-0256-9

MIHLBACHLER M. C. 2008. — Species taxonomy, phylogeny, and bio-
geography of the Brontotheriidae (Mammalia: Perissodactyla). Bu/-
letin of the American Museum of Natural History 311: 1-475. hteps://
doi.org/10.1206/0003-0090(2008)501[1:STPABO]2.0.CO;2

Nikorov 1. & HeissiG K. 1985. — Fossile Siugetiere aus dem
Obereozin und Unteroligozin Bulgariens und ihre Bedeutung
fiir Palacogeographie. Mitteilungen der Bayerischen Staatssammlung
fiir Paliontologie und historische Geologie 25: 61-79.

OWEN R. 1848. — Description of teeth and portions of jaws of
two extinct anthracotherioid quadrupeds (Hyopotamus vectianus
and Hyop. bovinus) discovered by the Marchioness of Hastings
in the Eocene deposits on the N.W. coast of the Isle of Wight:
with an attempt to develop Cuvier’s idea of the classification of
pachyderms by the number of their toes. Quarterly Journal of the
Geological Society of London 4:103-141.

PEIGNE S., MORLO M., CHAIMANEE Y., DUCROCQ S., SOE THURA
TUN & JAEGER J.-]. 2007. — New discoveries of hyaenodontids
(Creodonta, Mammalia) from the Pondaung Formation, middle
Eocene, Myanmar - palacogeographic implications. Geodiversitas
29 (3): 441-458.

PILGRIM G. E. 1925. — The Perissodactyla of the Eocene of Burma.
Palaeontologica Indica 8 (3): 1-28.

PILGRIM G. E. 1928. — The Artiodactyla of the Eocene of Burma.
Palacontologia Indica 13: 1-39.

PILGRIM G. E. & COTTER G. DEP. 1916. — Some newly discovered
Eocene mammals from Burma. Records of the Geological Survey
of India 47: 42-77.

Rosk K. D. 1973. — The mandibular dentition of Plagiomene
(Dermoptera, Plagiomenidae). Breviora 411: 1-17.

Rose K. D. & SiMONs E. L. 1977. — Dental Function in the
Plagiomenidae: origin and relationships of the mammalian order
Dermoptera. Contributions from the Museum of Paleontology, The
University of Michigan 24 (20): 221-236.

SHIGEHARA N., TAKAT M., KaY R. F., AYE KO AUNG, AUNG NAING
SOE, SOE THURA TUN, TsuBAMOTO T. & TIN THEIN. 2002. —
‘The upper dentition and face of Pondaungia cotteri from central
Myanmar. Journal of Human Evolution 43 (2): 143-166. hteps://
doi.org/10.1006/jhev.2002.0567

SiLcox M. T. 2001. — A phylogenetic analysis of Plesiadapiformes
and their relationship to Euprimates and other archontans. Journal
of Vertebrate Paleontology 101A.

COMPTES RENDUS PALEVOL e 2026 * 25 (15)

New mammal remains from Pondaung 4

Suzuki H., MAUNG MAUNG, ZAawW WIN, TSUBAMOTO T., ZIN MAUNG
MAUNG THEIN, EGI N., TAkAT M. & SHIGEHARA N. 2006. —
Stratigraphic positions of the Eocene vertebrate localities in the
Paukkaung area (Pondaung Formation, central Myanmar). Asian
Paleoprimarology 4: 67-74. htp://hdl.handle.net/2433/199770

TAKAI M., SHIGEHARA N., AYE KO AUNG, SOE THURA TUN, AUNG
NAING SOE, TsupaMOTO T. & TIN THEIN. 2001. — A new
anthropoid from the latest middle Eocene of Pondaung, central
Myanmar. Journal of Human Evolution 40 (5): 393-409. hteps://
doi.org/10.1006/jhev.2001.0463

Taxar M., CHIT SEIN, TsuaMOTO T., EGI N., MAUNG MAUNG
& SHIGEHARA N. 2005. — A new eosimiid from the latest middle
Eocene in Pondaung, central Myanmar. Anthropological Science
113: 17-25. hteps://doi.org/10.1537/ase.04S003

THEODOR J. M., ERFURT J. & METAIS G. 2007. — The earliest artio-
dactyls, 77 PROTHERO D. R. & Foss S. E. (eds), The Evolution of
Artiodactyls. The Johns Hopkins University Press, Baltimore: 32-58.

THEWISSEN J. G. M., GINGERICH P. D. & RusseLL D. E. 1987. —
Artiodactyla and Perissodactyla (Mammalia) from the early-middle
Eocene Kuldana Formation of Kohat (Pakistan). Contributions from the
Museum of Paleontology, The University of Michigan 27 (10): 247-274.

TsuBamoTO T., EGI N., TAKAI M., SHIGEHARA N., AYE KO AUNG,
TN THEIN, AUNG NAING SOE & SOE THURA TUN. 2000. — A
preliminary report on the Eocene mammals of the Pondaung
Fauna, Myanmar. Asian Paleoprimatology 1: 29-101. heep://hdl.
handle.net/2433/199739

TsuBaMOTO T., TAKAI M., EGI N., SHIGEHARA N., SOE THURA TUN,
AYE KO AUNG, AUNG NAING SOE & TIN THEIN. 2002. — The
Anthracotheriidae (Mammalia; Artiodactyla) from the Eocene
Pondaung Formation (Myanmar) and comments on some other
anthracotheres from the Eocene of Asia. Paleontological Research
6 (4): 363-384. https://doi.org/10.2517/prpsj.6.363

TsuBaMOTO T., SOE THURA TUN, EGI N., TAKAI M., SHIGEHARA N.,
AUNG NAING SOE, AYE KO AUNG & TIN THEIN. 2003. — Reevalu-
ation of some ungulate mammals from the Eocene Pondaung
Formation, Myanmar. Paleontological Research7 (3): 219-243.

TsusamoTO T., EGI N., TAKAT M., CHIT SEIN & MAUNG MAUNG.
2005. — Middle Eocene ungulate mammals from Myanmar: a
review with description of new specimens. Acta Palaeontologica
Polonica50 (1): 117-138. heeps://doi.org/10.5281/zenodo.13547406

TsuBaMOTO T., ZIN-MAUNG-MAUNG-THEIN, EGI N., NISHIMURA T,
THAUNG-HTIKE & TAKAI M. 2011. — A new anthracotheriid
artiodactyl from the Eocene Pondaung Formation of Myanmar.
Vertebrata PalAsiatica 49 (1): 85-113.

TsuBamMOTO T., EGIN., TAKAI M., THAUNG-HTIKE & ZIN-MAUNG-
MAUNG-THEIN. 2012. — Dental morphology of an enigmatic
artiodactyl from the Eocene Pondaung Formation, Myanmar.
Journal of Fossil Research 45 (1): 6-10.

TsusamoTo T., EGI N., TAkAl M., THAUNG-HTIKE & ZIN-
MAUNG-MAUNG-THEIN 2013a. — A new genus and species of
bunodont artiodactyl from the Eocene Pondaung Formation,
Myanmar. Paleontological Research 17 (4): 297-311. https://doi.
org/10.2517/1342-8144-17.4.297

TsusamoTO T., EGI N., TAKAI M., THAUNG-HTIKE & ZIN-
MAUNG-MAUNG-THEIN. 2013b. — A new specimen of a small
dichobunoid artiodactyl from the Eocene Pondaung Formation,
Myanmar. Journal of Fossil Research 45 (2): 70-73.

TURNER H. N. 1849. — On the evidences of affinity afforded by
the skull in the ungulate Mammalia. Proceedings of the zoological
Society of London 17: 147-158.

VAN VALEN L. 1965. — Paroxyclaenidae, an extinct family of Eura-
sian mammals. Journal of Mammalogy 46 (3): 388-397. hteps://
doi.org/10.2307/1377623

Submitted on 5 November 2025;
accepted on 29 March 2026;
published on 9 September 2026.

271


https://doi.org/10.2992/0097-4463(2006)75[51:NBSAFT]2.0.CO;2
https://doi.org/10.2992/0097-4463(2006)75[51:NBSAFT]2.0.CO;2
https://doi.org/10.1016/S1251-8050(00)00184-1
https://doi.org/10.1016/j.geobios.2005.05.001
https://doi.org/10.1016/j.geobios.2005.05.001
http://doi.org/10.1007/s00114-007-0256-9
https://doi.org/10.1206/0003-0090(2008)501[1:STPABO]2.0.CO;2
https://doi.org/10.1206/0003-0090(2008)501[1:STPABO]2.0.CO;2
https://sciencepress.mnhn.fr/fr/periodiques/geodiversitas/29/3/nouvelles-decouvertes-de-hyaenodontides-creodonta-mammalia-de-la-formation-pondaung-eocene-moyen-myanmar-implications-paleobiogeographiques
https://sciencepress.mnhn.fr/fr/periodiques/geodiversitas/29/3/nouvelles-decouvertes-de-hyaenodontides-creodonta-mammalia-de-la-formation-pondaung-eocene-moyen-myanmar-implications-paleobiogeographiques
https://doi.org/10.1006/jhev.2002.0567
https://doi.org/10.1006/jhev.2002.0567
http://hdl.handle.net/2433/199770
https://doi.org/10.1006/jhev.2001.0463
https://doi.org/10.1006/jhev.2001.0463
https://doi.org/10.1537/ase.04S003
http://hdl.handle.net/2433/199739
http://hdl.handle.net/2433/199739
https://doi.org/10.2517/prpsj.6.363
https://doi.org/10.5281/zenodo.13547406
https://doi.org/10.2517/1342-8144-17.4.297
https://doi.org/10.2517/1342-8144-17.4.297
https://doi.org/10.2307/1377623
https://doi.org/10.2307/1377623

	Cover
	Title
	ABSTRACT
	RÉSUMÉ
	INTRODUCTION 
	MATERIAL AND METHODS 
	Abbreviations
	Institutional abbreviations 
	Other abbreviations  


	SYSTEMATIC PALEONTOLOGY 
	Order DERMOPTERA Illiger, 1811 
	Dermoptera indet. (Fig. 2A, B; Table 1) 
	Material referred
	Description
	Comparisons and remarks 


	Order ARTIODACTYLA Owen, 1848 
	Superfamily Dichobunoidea Gill, 1872 
	Family Homacodontidae Marsh, 1894 
	Genus Asiohomacodon Tsubamoto., Soe Thura Tun,  Egi, Takai, Shigehara, Aung Naing Soe,  Aye Ko Aung 
	Asiohomacodon myanmarensis Tsubamoto,  Soe Thura Tun, Egi, Takai, Shigehara, Aung Naing Soe,  Aye Ko
	Material referred
	Descriptions and remarks 




	Superfamily Dichobunoidea Turner, 1849 
	Dichobunoidea indet. (Fig. 2D, E; Table 1) 
	Material referred
	Description
	Comparisons and remarks 

	Family Anthracotheriidae Leidy, 1869 
	Genus Anthracotherium Cuvier, 1822 
	Anthracotherium pangan Pilgrim & Cotter, 1916 (Fig. 3A-F; Table 1) 
	Material referred
	Description


	Genus Anthracokeryx Pilgrim & Cotter, 1916 
	Anthracokeryx tenuis Pilgrim & Cotter, 1916 (Fig. 3G-K; Table 1) 
	Material referred
	Description and remarks 





	Order PERISSODACTYLA Owen, 1848 
	Family Brontotheriidae Marsh, 1873 
	?Sivatitanops birmanicum Pilgrim & Cotter, 1916 (Fig. 3L; Table 1) 
	Material referred
	Description
	Comparisons and remarks 




	DISCUSSION AND CONCLUSIONS 
	Acknowledgements 
	REFERENCES

