N
N

N

HAL

open science

First record of Entelodontidae (Mammalia,
Artiodactyla) from the late Eocene of Southeast Asia

Stéphane Ducrocq, Yaowalak Chaimanee, Jean-Jacques Jaeger

» To cite this version:

Stéphane Ducrocq, Yaowalak Chaimanee, Jean-Jacques Jaeger. First record of Entelodontidae (Mam-
malia, Artiodactyla) from the late Eocene of Southeast Asia. Comptes Rendus. Palevol, 2019, 18 (2),

pp.186-190. 10.1016/j.crpv.2018.10.001 . hal-02100160

HAL Id: hal-02100160
https://hal.science/hal-02100160
Submitted on 22 Oct 2021

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial 4.0 International License


https://hal.science/hal-02100160
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://hal.archives-ouvertes.fr

Version of Record: https://www.sciencedirect.com/science/article/pii/S1631068318301362
Manuscript_30cal5b6c77f4da4d3171529a8bc9955

First record of Entelodontidae (Mammalia, Artiodactyla) from the late Eocene of Southeast

Asia

Premier enregistrement d'un Entelodontidae (Mammalia, Artiodactyla) dans I'Eocéne

supérieur d'Asie du Sud-Est

Stéphane Ducrocg*, Yaowalak Chaimanee, Jean-Jacques Jaeger

PALEVOPRIM, UMR 7262 CNRS, Université de Poitiers, TSA 51106, 6 rue M. Brunet, F-
86073 Poitiers cedex 09, France, stephane.ducrocq@univ-poitiers.fr; yao.chaimanee@univ-

poitiers.fr; jean-jacques.jaeger@univ-poitiers.fr

*Corresponding author

1

© 2018 published by Elsevier. This manuscript is made available under the CC BY NC user license
https://creativecommons.org/licenses/by-nc/4.0/


http://www.elsevier.com/open-access/userlicense/1.0/
https://www.elsevier.com/open-access/userlicense/1.0/
https://www.sciencedirect.com/science/article/pii/S1631068318301362
https://creativecommons.org/licenses/by-nc/4.0/
https://www.sciencedirect.com/science/article/pii/S1631068318301362

Abstract

We describe two entelodontid upper premolars tleaewecovered from the late Eocene of
the Krabi coal mine in southern Thailand. The siad morphology of the material suggest
that it can be refered tentelodon aff. E. gobiensis, a species known from the late Eocene to
the early Oligocene of northern Asia and southdrm& The Thai material documents for the
first time the southernmost occurrence of enteltidenn Asia during the Paleogene and also
suggests that Eocene Southeast Asian mammal lesatiight potentially yield further

entelodontid remains mostly associated with selenbdngulates.

Résumeé

Nous décrivons deux prémolaires supérieures dataatidé découvertes dans la mine de
lignite d'age Eocéne supérieur de Krabi en Thadandridionale. Les dimensions et la
morphologie de ce matériel suggérent qu'il peet &tpporté &ntelodon aff. E. gobiensis,

une espece connue de I'Eocéne supérieur a I'Oliganérieur d'Asie septentrionale et du
Sud de la Chine. Ces restes fossiles de Thailanclekentent pour la premiere fois
I'existence la plus méridionale d'entelodontidéésie durant le Paléogene et suggérent que
les localités & mammiferes fossiles éocenes déisiBud-Est pourraient potentiellement

livrer d'autres restes d'entelodontidés associésipalement a ceux d'ongulés sélénodontes.
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1. Introduction

The late Eocene fauna of Krabi in southern Thailaasl been known for its diversified and

rich vertebrate community (for example, Ducrocqlet1992, 1995, 1996, 1998, 2006;
Chaimanee et al., 1997; Ducrocq, 1999; Benamnli,e2@01; Métais et al., 2001, 2007,
Antoine et al., 2003) that led to increase our kKieolge of the early Paleogene vertebrate
faunas of Southeast Asia. Artiodactyls are pardidylabundant and represented by at least 12
distinct taxa including suoids, anthracotheresramginants. However, the occurrence of an
entelodontid artiodactyl in the late Eocene Kraiirfa of Thailand has been mentioned
(Ducrocq et al., 1995), but the corresponding nteras never published. It is therefore
important to describe and identify this additiotaadon.

The Entelodontidae are a group of middle to laige artiodactyls characterized by
their complete bunodont dentition, mandibular teles, jugal flanges and didactyl limbs that
appeared during the late-middle Eocene in Asiareedspersing to North America in the late
Eocene and to Europe after the Grande Coupuregifhgp became extinct at the end of the
Oligocene in Eurasia and during the early MiocanBarth America (Foss, 2007). They were
not very abundant in the Asian vertebrate faund®abh they were widely distributed from
Georgia to Japan and from Kazakhstan to southemaBrunet, 1979; Lucas and Emry,
1996, 1999; Tsubamoto et al., 2015), but neverrdsmbin Southeast Asia so far.

The classification of entelodontids has been relvssareral times over the past years
(Brunet, 1979; Lucas and Emry, 1996, 1999; Fos87 2Uislobokova, 2008) and we will
adopt here the one from Foss (2007). The abbrewstised in the text are L = premolar
length, W = premolar width and TF = Thai Fossill #éksils described here are housed in the

Department of Mineral Resources, Bangkok, Thailand.



2. Description
Two associated upper premolars (P3 and P4) havedmdiected from the upper coal seam in
the Wai Lek mine, Krabi Basin that very probablydog to the same individual.

The left P3 (TF 2695) is a massive tooth, tall@antfP4 with a triangular occlusal
outline, but a small part of the mesial end is mg$Fig. 1A—-D). The paracone occupies
most of the crown and is slightly slanted linguallyre distolingual corner of the premolar is
protruding and lower than the rest of the crown #ade is a large wear surface on the
distolingual face of the tooth. The mesiodistaltiented postparacrista and the preparacrista
are marked. The cingulum is weakly developed osid#s of the crown. The premolar
possesses one mesial root and two distal fused (bet 32.3 mm; W = 27.9 mm).

The left P4 (TF 2694) is complete except for ite touccal roots that are broken away
(Fig. 1 D-G). The occlusal outline of the crowrsigtriangular and wider than long. The
paracone and the protocone are about the samargizelosely appressed and a slight groove
separating both cusps can be observed on the fédis&alThe protocone is slightly more
mesially situated than the paracone and it seerbe t@ry slightly bent distally. A cingulum
is present mesially and distally, it is interruptdjually and very weak buccally. There is no
parastyle, but a very slight spur of enamel ocoarthe distobuccal corner of the crown at the
end of the postparacrista. The occlusal wear faicigte paracone is slanting buccally and that
of the protocone is slanting lingually. There isanest except for a very slight and short
postparacrista (L = 27.1 mm; W = 31.6 mm).

The structure of both premolars does not matchahahthracothere corresponding
teeth: the P3 is more massive, its pre-and postpata are in a longitudinal axis and it
displays a distolingual wear surface; the P4 hapswery close to each other, its

mesiobuccal and distobuccal crests are weakly egptk there is no preprotocrista and the



wear facets are slanted. The general massive mloghand bunodonty of both premolars

rather indicates that they belong to an entelodonti

3. Discussion

Four genera of entelodontids have been identifiefisia (Lucas and Emry, 1996, 1999;
Vislobokova, 2008; Tsubamoto et al., 201Bnachyhyops Colbert, 1937 (middle Eocene of
China; late Eocene of China, Mongolia and Kazakt)stoentelodon Chow, 1958 (middle
Eocene of China, Mongolia and possibly Kazakhstanglodon Aymard, 1846 (late Eocene
of Mongolia, China and Japan; early Oligocene ah@land Kazakhstan) , and
Paraentelodon Gabunia, 1964 (late Oligocene of Georgia, Kazakhand China). Among

the oldest Asian tax&rachyhyops andEoentelodon both differ from the Krabi specimen by
their much smaller size, aftachyhyops further displays much more slender P3 and P4, the
latter tooth having a mesial and distal waistingeatt on the P4 from Krabi, a reduced
protocone and stronger cingula (upper teeth areawk forEoentelodon). Several species of
the genugntelodon have been described in the Paleogene of Asiarbytwo of them have
been retained by different authors (Brunet, 191&ds and Emry, 1996. gobiensis
(Trofimov, 1952) andE. dirus Matthew and Granger, 192Bntelodon dirus is a very large
species from the early Oligocene of Mongolia knawty by a M3 and a lower jaw
preserving p2-m3, but the Krabi premolars are toalkto be referred to this species. On the
other hand, the species from Krabi is similar geswith Entelodon gobiensis (late Eocene

and early Oligocene from Kazakhstan, Mongolia, @rand Japan) and it shares with it the
two fused posterior roots and the slightly linguallanted paracone on P3, and the paracone
and protocone of similar size and straight to cartweccal edge on the P4. However, both
Thai premolars have less developed cingula, this Rre massive with a wider mesial part,

and the P4 has a distal wall less conRaraentelodon is a late Oligocene giant form (Lucas



and Emry, 1999) that also differs from the Kral®amens by its more slender P3 with a less
developed distolingual corner and distal cingulamd by its more square P4 without a
protruding mesiobuccal corner.

Vislobokova (2008) described a fragmentary lower paeserving m2-3 from the
middle Eocene of Khaichin Ula Il in Mongolia thadtesassigned tBroentel odon minutus, a
new primitive entelodontid of very small size. Adtigh this form markedly differs from that
of Krabi by its dimensions, we agree with Tsubanaital. (2011) that it probably cannot be
attributed to the Entelodontidae because of thusatstructure of its lower molars that also
retain a paraconid and an enlarged hypoconulid éoben3, both features being unknown in
entelodontids.

The premolars from Krabi and thoseEsitelodon magnum Aymard, 1846 have a
similar size, but some differences can be noteglTtai P3 is wider and more massive, with a
better developed distolingual corner of the crowmme P4 from Krabi also displays less
developed lingual and distal cingula and its masiohl corner is more buccally displaced
than in the European speci&stelodon antiquus Repelin, 1919 has somewhat smaller
premolars with a more slender P3 curved buccaltyaaR4 with a protocone markedly
smaller than the paracone and better developedileinginally,Entel odon deguilhemi
Repelin, 1918 from the early Oligocene of Westeunoge is a form larger than that of
Thailand that can be distinguished from it by asder and narrower P3 with better developed

cingula and its P4 with a more rounded distal ety a paracone more distally slanted.

The available dental material from Krabi makesecize attribution difficult. Indeed,
the P3 and P4 are not the most diagnostic teeghtelodontids and some features that
distinguish the Thai material from other Asian taa@not be used in systematics. Actually,

Brunet (1979) has shown that a mesial waisting4x aRcharacter that often differentiates the



Thai P4 from that of other genera) was variabléivit species. However, the only Eocene
Asian species that is morphologically and metnjcalbser to the Krabi speciesks

gobiensis, althrough the peculiar structure of the massi®evigh its enlarged distolingual
shelf and weakly expressed cingula on both therld34 suggest that the Krabi taxon might
belong to a distinct species Bifitelodon. In the absence of additional material, we preder

refer the entelodontid from Krabi &ntelodon aff. E. gobiensis.

4. Conclusions

The discovery of an entelodontid in late Eocenénsedts of southern Thailand is noteworthy
not only because it increases the number and dliyerfstaxa in the Krabi fauna, but it also
documents the southernmost record of the familsia. Indeed, the most meridional known
occurrence of entelodonts in AsiaBstelodon sp. in the late Eocene Caijiachong Formation
in Yunnan, South China (Wang and Zhang, 1983). @Galgene to early Oligocene taxa have
been recorded as far as South China, the late €@igbogenuParaentelodon being known

only from the northern part of the landmass (Lumad Emry, 1999). There is now evidence
that representatives of the Entelodontidae occupi@er area than previously thought, the
AsianEntelodon having so far occurred in Kazakhstan, Mongoliain@hJapan, and

Thailand. The Entelodontidae were not as abundetfiei Asian fossil record as the large
bunodont anthracotheres (representatives of tbispgbeing another major component of
Paleogene faunas), possibly because of their sipalie@oecological adaptations and diet that
led them to compete with each other (accordingezkel, 1990, the jaw morphology and
tooth structure and wear of entelodonts were coitlpawith a diet based on resistant or hard
food items). As a matter of fact, when entelodantice recognized in Asian Paleogene
mammal faunas, they are almost always associatidselienodont anthracotheres or other

ungulates that specialized in fibrous vegetatiam,not with large bunodont forms (Russell



and Zhai, 1987; Tsubamoto et al., 2015) that likelg an omnivorous diet. This might also
explain why entelodonts were more frequent in Néuatherica than in Europe and Asia
(Brunet, 1979; Foss, 2007): during the Cenozoicstmbthe New World large ungulates that
could have competed with the entelodonts were werbus and only very few Eocene and
Oligocene medium to large size taxa were bunodontekample the anthracothere
Heptacodon and tayassuids). Now that entelodonts have beambiguously identified at
low latitudes in South Asia, it is likely that dahbr even postcranial elements attributed to
representatives of this family might be recoverednfother recently discovered Eocene
southern localities like Na Duong in Vietham (Dumcet al., 2015), which might help to

improve our knowledge on the origin and evolutiéicarasian taxa.
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FIG. 1.Entelodon aff. E. gobiensis from the late Eocene of Krabi, Thailand. A-D. T693,
left P3 in buccal (A), occlusal (B and C), and lia¢y(D) views. E—H. TF 2694, left P4

in distal (E), occlusal (F and G), and mesial (iws. Scale bar equals 1 cm.

Fig. 1.Entelodon aff. E. gobiensis de I'Eocéne supérieur de Krabi, Thailande. A-D2685,
P3 gauche en vue buccale (A), Occlusale (B et Maale (D). E-H. TF 2694, P4
gauche en vue distale (E), occlusale (F et G) stateé(H). La barre d'échelle

représente 1 cm.
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