ERIE I 2] 5 MY % pp. 305-320

20134F10H VERTEBRATA PALASIATICA figs. 1-3

New eggysodontid (Mammalia, Perissodactyla) material from
the Paleogene of the Guangnan Basin, Yunnan Province, China

WANG Hai-Bing” BAIBin' GAO Feng® HUANG Wang-Chong' WANG Yuan-Qing'

(1 Key Laboratory of Vertebrate Evolution and Human Origins of Chinese Academy of Sciences, Institute of Vertebrate
Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 *Corresponding author:

wangyuanging@ivpp.ac.cn)
(2 University of Chinese Academy of Sciences Beijing 100049)
(3 Yunnan Provincial Institute of Cultural Relics and Archaeology Kunming 650118)
(4 Nationalities Museum of Guangnan County Guangnan, Yunnan 663300)

Key words Guangnan, Yunnan; Eocene; Yanshan Formation; Eggysodontidae; biostratigraphy

Summary

Rhinocerotoid fossils are relatively abundant in Paleogene deposits in South China.
Many previous studies have investigated Paleogene rhinocerotoids from Yunnan Province
(Russell and Zhai, 1987; Zong et al., 1996). Zhang (1981) briefly reported some fossils from
Xiaoguangnan Village, Guangnan, Yunnan Province, within the Guangnan Basin. Recently, a
new specimen comprising a fragmentary left mandible was recovered from the Paleogene of
Xiaoguangnan. The new fossil is referable to the rhinocerotoid clade Eggysodontidae. Mainly
based on its less molarized p3-p4, the new specimen is regarded as intermediate between the
primitive Late Eocene taxon Proeggysodon and the derived Oligocene genera Eggysodon and
Allacerops. Here we describe the new specimen and discuss the age of the Yanshan Formation.
Terminology used to describe dental features follows Qiu and Wang (2007).

Order Perissodactyla Owen, 1758
Superfamily Rhinocerotoidea Gray, 1825
Family Eggysodontidae Breuning, 1923

Guangnanodon gen. nov.

Type species Guangnanodon youngi gen. et sp. nov.
Included species Only the type species.

Diagnosis Same as for the type species.

Etymology From “Guangnan”, where the fossil site is located.
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Guangnanodon youngi gen. et sp. nov.
(Fig. 1)

Holotype GNV-001, fragmentary left mandible with p3-m3, housed in Nationalities
Museum of Guangnan County.

Type locality and horizon Xiaoguangnan Village, Liancheng Town, Guangnan County,
Yunnan Province, China; Yanshan Formation.

Etymology The specific name honors Prof. Yang Zhongjian (C. C. Young), the founder
of vertebrate paleontology in China, who initiated the studies of Paleogene stratigraphy of
Yunnan Province.

Diagnosis Small eggysodontid. Moderately molarized lower premolars with weak
entoconids and relatively complete entolophids on p3-p4; hypolophids slightly anterolingually
oblique on p4 and m2; trigonid of m3 nearly as V-shaped as that of m2. Cingulids distinct
at anterior and posterior bases of m1-m3. Buccal cingulids weak and continuous on p3, but
interrupted at bases of protoconids and hypoconids of p4-m3; lingual cingulids interrupted at
bases of metaconids of p3-p4, and only present in valley between metaconid and entoconid on
ml-m3.

Description The fragmentary left mandible belonged to an old individual, and retains
p3-m3. The left mental foramen is situated below the anterior end of p3. The length of the
lower molar series is 85.5 mm. Measurements of the cheek teeth are given in Table 1.

The p3 is trapezoidal in occlusal outline, widening posteriorly. The trigonid is elongated,
having a conical paraconid and a short paralophid that is fused with the anterior cingulids.
The protolophid extends anterolingually, forming an obtuse angle (about 100°) with the
posterolingually oblique metalophid. The talonid is shorter and wider than the trigonid. The
entoconid is low and small. The entolophid tapers lingually and joins the hypolophid at nearly
a right angle. The buccal cingulid is weak but continuous. The lingual cingulid surrounds the
trigonid and talonid but is interrupted at the base of the metaconid.

The p4 has a rounded rectangular outline in crown view. This tooth differs from p3 in
being larger, and in having a longer paralophid, a more distinct hypoconid and entolophid, and
an acute angle (about 75°) between the protolophid and metalophid. The hypolophid extends
anterolingually, at the highest level in all teeth, and contacts the metalophid at a point about
one third of the way from the buccal end of the metalophid to the lingual end. The cingulids
are similar to those of p3, but the buccal cingulids are interrupted at the bases of the protoconid
and the hypoconid.

The m1 is heavily worn, and its anterobuccal part is damaged. It is similar to p4 in
morphology, but differs from p3-p4 in having a more strongly developed entoconid and
entolophid, a transversely aligned metalophid and entolophid, and a weak lingual cingulid that
is only present in the valleys of the talonid.

The m2 is larger than m1. The paralophid is short, and its lingual part is slightly damaged.
The protolophid extends anterolingually from the protoconid to the midpoint of the anterior
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border of the tooth. The metalophid extends anterorbuccally and forms an acute angle (ca. 70°)
with the protolophid. The hypolophid contacts the metalophid at a point about one quarter of
the way from the buccal end of the metalophid to the lingual end. The cingulids are similar to
those of m1.

The m3 is slightly longer than m2. The trigonid is very morphologically similar to that
of m2. The tooth has a high paralophid and a deep valley. In the trigonid, the protolophid
and metalophid form an angle that is only slightly acute (about 80°). The anterior end of the
hypolophid reaches the metalophid, and the point of contact is low on the latter structure.

Comparison and discussion GNV-001 resembles previous described eggysodontids
in having an anterolingually oblique protolophid, an acute angle (about 70°-80°) between the
protolophid and the metalophid, a nearly V-shaped trigonid, the anteriorly subdued hypolophid
contacting the metalophid at a low point on m3, and buccal cingulids that are interrupted at
the bases of the protoconids and the hypoconids on the lower molars. These morphological
features indicate that GN'V-001 is referable to Eggysodontidae, which contains three previously
described genera: Proeggysodon, Eggysodon and Allacerops (Bai and Wang, 2012).

Some intergeneric differences are known between Eggysodon and Allacerops. Four
morphological differences have been postulated to distinguish Eggysodon from Allacerops:
1) Allacerops has three pairs of lower incisors while Eggysodon had two; 2) pl is present in
Allacerops but absent in Eggysodon; 3) the lower cheek teeth of Eggysodon are labiolingually
narrower than those of Allacerops; 4) the lower cheek teeth have pronounced and continuous
buccal cingulids in Eggysodon, but rarely in Allacerops. The first two purported differences
were proposed by Reshetov et al. (1993), and the last two were added by Qiu and Wang (1999).

However, intrageneric variations affect all four suggested points of morphological
difference between Eggysodon and Allacerops, and make the two genera less readily
distinguishable from each other. Regarding the first point, Borsuk-Bialynicka (1968) erected
Allacerops minor, which differs from the previously described species 4. furgaica in having
only two pairs of lower incisors. Furthermore, Antoine et al. (2011) reported that E. gaudryi
from Moissac, southwest France, had three pairs of lower incisors. The fact that p1 is present in
some Eggysodon specimens weakens the second point (de Bonis and Brunet, 1995). Data from
A. turgaica specimens from Tort-Mola and Chelkar-Tenis (Reshetov et al., 1993) show the
width/length ratios of the lower cheek teeth are more variable in Allacerops than in Eggysodon
(Fig. 2). Regarding the last point, the buccal cingulids of the lower cheek teeth of Eggysodon
osborni may be either weak and discontinuous (Uhlig, 1999), or distinct (de Bonis and Brunet,
1995), while in Allacerops turgaica the lower premolars have well developed buccal cingulids
and the lower molars have moderately developed ones (Reshetov et al., 1993). However, all
above variations happen only in a few cases and are probably at the intrageneric level. Here we
consider both genera valid, and compare them separately with GNV-001.

The European Oligocene genus Eggysodon includes four species: E. osborni, E. gaudryi,
E. rechenaui and E. pomeli. Eggysodon is more derived than GNV-001 in having more
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strongly developed entoconids and complete entolophids on p3-p4. In addition, the trigonid
of m3 is V-shaped in GNV-001, resembling the trigonid of m2, but U-shaped in Eggysodon.
Of the four species of Eggysodon, GNV-001 is most similar to E. osbhorni, resembling this
species in size and in the presence of short paralophids and discontinuous buccal cingulids.
However, E. osborni differs from GNV-001 in sharing the derived features of p3-p4 that are
characteristic of Eggysodon. GNV-001 differs from E. gaudryi in being smaller and in having
weaker, discontinuous buccal cingulids, shorter paralophids and V-shaped trigonids on m2-
m3. E. rechenaui differs from GNV-001 in having remarkably long paralophids. Although the
lower cheek teeth of E. pomeli are unknown, GNV-001 is markedly smaller than this species,
which is the largest species of the genus Eggysodon. These comparisons suggest that GNV-001
represents an eggysodontid that is more primitive than the Oligocene Eggysodon.

Previously known Asian eggysodontids include the late Eocene Proeggysodon and the
Oligocene Allacerops. GNV-001 is more derived than Proeggysodon in being larger and in
having more extensively molarized lower premolars with relatively complete entolophids
on p3-p4. In addition, GNV-001 can be readily distinguished from Proeggysodon based
on the presence in m2-m3 of shorter paralophids, protolophids extending further lingually,
more oblique entolophids, and distinct buccal cingulids at bases of the trigonids. Allacerops
includes 4. turgaica and A. minor. The lower cheek teeth of Allacerops are morphologically
rather similar to those of Eggysodon, and p3-p4 appear more primitive in GNV-001 than in
Allacerops. GNV-001 differs from a specimen of A. turgaica from Tort-Mola (Reshetov et
al., 1993) in being smaller, in having shorter talonids on p3-p4, and in that m2 and m3 are
subequal in size. GNV-001 differs from A. minor in being smaller, in having hypolophids that
extend further lingually on p4 and m2, and in having more distinct buccal cingulids.

The lower molars of GNV-001 are evidently characteristic of Eggysodontidae in their
overall morphology. However, GNV-001 differs from all three reliably established genera in
the family in having moderately molarized lower premolars (p3-p4). GNV-001 appears to be
an eggysodontid of intermediate evolutionary grade, more derived than Proeggysodon and
more primitive than Eggysodon and Allacerops. Therefore, we erect a new genus and species
(Guangnanodon youngi gen. et sp. nov.) for GNV-001.

The age of Guangnanodon and the Yanshan Formation The moderately molarized
lower premolars of Guangnanodon suggest that this taxon is probably intermediate in age
between Proeggysodon on the one hand and Eggysodon and Allacerops on the other. In
Asia, Proeggysodon was unearthed in Upper Eocene sediments (Bai and Wang, 2012), while
Allacerops is from the Lower Oligocene (Daxner-Hock et al., 2010). The oldest specimens of
Eggysodon are from the lowermost Oligocene (MP1) of Europe (Uhlig, 1999). Accordingly,
Guangnanodon is probably latest Eocene in age, although more evidence will be needed to
confirm this.

Zhang (1981) mentioned several fossils from the Yanshan Formation of the Guangnan

Basin, Urtinotherium cf. U. intermedium unearthed from Lianfeng, and Prohyracodon sp. and
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Caenolophus sp. unearthed from Xiaoguangnan Village. The bed containing Urtinotherium
cf. U. intermedium probably correlates with a level within the Middle to Upper Eocene
Caijiachong Formation, which yielded the Urtinotherium intermedium (= Indricotherium
intermedium) material described by Chiu (1962)(Tong et al., 1995; Wang, 1997; Qiu and
Wang, 2007). Prohyracodon is one of the diagnostic taxa of the Middle Eocene Sharamurunian
Land Mammal Age (Tong et al., 1995), while the type of Caenolophus is from the Shara
Murun Formation of North China (Radinsky, 1967). GNV-001 is probably latest Eocene in
age, making it younger than the other specimens from the Guangnan Basin. Accordingly, the
Yanshan Formation, at least, contains sediments of ages that range from late middle Eocene to
latest Eocene.
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—, BIMbAEE, HhPiERN RS, SOFERERAS . BRI ER%
DISAT GRS . A 2™ A b i i g L B2, C@RRM A e mA s . R
2K Caenolophus medius, Caenolophus sp., Amynodon lunanensis, A. altidens, cf. Paramynodon
sp., Teilhardia pretiosa, ?Teilhardia sp., ?Paracadurcodon sp. (Chow, 1957; JE 4SS, 1964;
BATE, 1966; FRFIESE, 1978; Russell and Zhai, 1987); $5 2 Hyrachyus lunanensis, H.
minor (BL*F1F. 550, 1982); A BRZRCYRTIH A EEZS) Prohyracodon meridionale, P.
progressa, llianodon lunanensis (JAIWIEE . #R43FE, 1961); B B2 Juxia sp., Urtinotherium
parvum (= Indricotherium parvum)(JEIPHEE, 1958; #4xFE . D5 4E, 1962; FRFZE KA,
1978); [ [C R Forstercooperia shiwopuensis (JHAL5E, 1974), Mabigrit/ hdidl p=4y
24k 1 Hyracodontidae indet., cf. Gigantamynodon giganteus (Russell and Zhai, 1987).
MG X2 Z Ltk a W EE, BRI AWTE: Urtinotherium intermedium,
U. parvum, Cadurcodon ardynensis, Cadurcodon sp., Gigantamynodon sp., G. giganteus, cf.
Metamynodon sp., Amynodontidae indet.UA X Prohyracodon sp. (1Ax¥E, 1961; o 54,
1962; 7 defk, 1978; sk EMAE, 1978; FBKWEAE, 1978; EFEA | 5KEHM, 1983; Russell
and Zhai, 1987). TEEVGILARTT A AIAS ARSF G, R I i 28 R 24 A Sianodon
sp., Amynodontidae gen. et sp. indet., Prohyracodon major, P. meridionale, Caenolophus
proficiens, Lijiangia zhangi (55, 1996). WAk, K247k (198 1) AH B RIEGC R T
TR X T R A, UG Urtinotherium cf. U. intermedium (= Indricotherium
cf. I intermedium), Prohyracodon sp., Caenolophus sp.. & AAIC5 R = b X Al
SITEGa b 7/b: N D S SRR g S T
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R 5328 LR ViR P AR TEAR S 4 . E4EH (2007)
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Fig. 1 Fragmentary left mandible of Guangnanodon youngi gen. et sp. nov. (GNV-001)
A 5L buccal view; B. JE A crown view; C. T4 lingual view
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