w5t el P o 7 e R 4 pp. 427-439

20144E10H VERTEBRATA PALASIATICA figs. 1-2

New material of Acerorhinus yuanmouensis from the
Upper Miocene hominoid fauna of the Yuanmou Basin,
Yunnan, China
LU Xiao-Kang™* JI Xue-Ping> GAO Feng® LI Yi-Kun* DUAN Mei*

(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 luxiaokang@ivpp.ac.cn)

(2 University of Chinese Academy of Sciences Beijing 100049)

(3 Department of Paleoanthropology, Yunnan Institute of Cultural Relics and Archaeology Kunming 650118)

(4 Yuanmou Man Museum Yuanmou, Yunnan 651300)

Key words Yuanmou Basin, Upper Miocene, hominoid fauna, Aceratheriinae, Acerorhinus

Summary

Because few Upper Miocene localities have been discovered in South China, rhinoceros
specimens from the Upper Miocene hominoid fauna of the Yuanmou Basin are critical for
understanding the taxonomy and distribution of rhinoceroses of South China during this time
interval. Here we report new specimens from this basin, including three isolated lower incisors
(i2) and one partly preserved mandible with lower cheek teeth p3-m3. These specimens will
improve our understanding of the Late Miocene rhinoceroses in South China.

Perissodactyla Owen, 1848
Rhinocerotidae Owen, 1845
Aceratheriinae Dollo, 1885
Chilotheriini Qiu et al., 1987
Acerorhinus Kretzoi, 1942
Acerorhinus yuanmouensis Zong, 1998

Holotype YZ 006-1, a skull of a relatively old individual, with well-preserved upper
cheek teeth.

Paratype YZ 007, a right M1.

Type horizon and locality Upper Miocene, lower Xiaohe Formation in the Yuanmou
Basin, Baodean (East Asian Land Mammal Age) of China corresponding to the Turolian
(MN11-12) of Europe; Xiaohe village in Yuanmou County, Yunnan Province, South China (Qiu
and Qiu, 1995; Zong, 1998; Steininger, 1999; Qi et al., 2006).

Emended diagnosis (based on Lu, 2013) Parietal crests narrow. Nasal extremely
short, with an undulating dorsal profile. Nasal notch retracted to the level of M1. Cristae on
upper cheek teeth always double. On upper premolars, lingual bridge variably present and
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lingual cingulum continuous or reduced. The i2 moderately specialized, similar to those of
Acerorhinus zernowi and A. hezhengensis. The minimal width of symphysis occurs at the level
of p2.

Referred specimens PDYV 0367, right i2, with badly worn crown and root; PDYV
0433, left i2, with slightly worn crown and root; PDYV 0488, right i2, with badly worn crown
and root; PDYV 0697, right mandibular ramus and part of the symphysis, with p3—-m3. All
specimens are from the Upper Miocene in the Yuanmou Basin, Yunnan Province, South China,
and housed in the Yunnan Institute of Cultural Relics and Archaeology.

Description The i2 is moderately specialized, and has a triangular cross-section (Fig.
1D). The dorsal surface of the crown is flat, with no wear marks of contact with the upper
incisor. The medial edge of the crown is upturning at upper part. In slightly worn PDYV 0433,
the length of the crown is 129 mm. The root has an oval cross-section.

Both the condyle and the coronoid process of the mandible of PDYV 0697 have been
lost. The mandibular foramen is located at the level of the alveoli of lower cheek teeth. The
ventral edge of the mandible is nearly horizontal. The symphysis is moderately upturning
(Fig. 2A). The symphysis extends posteriorly to the level of the middle of p3 (Fig. 2B). The
diastema margin of the symphysis is stout and narrowest anterior to the p2 alveolus (Fig. 2B).
The dpl alveolus is absent. In dorsal view, the medial edge of lower cheek tooth row is nearly
straight, but is not parallel to the long axis of the ramus.

The lower cheek teeth lack both lingual and labial cingula, and their anterior and
posterior cingula are reduced. The ectoflexid of each tooth is narrow, and extends ventrally to
the root. The metaconid and entoconid are not constricted, and no protoconid fold is present.
The paralophid is reduced. The trigonid is V-shaped in occlusal view.

The external walls of the trigonid and talonid of p4 form an acute angle, and rounded in
the badly worn crown of m1. In m2 and m3, the angles formed by the external walls of the
trigonid and talonid are equal to or more than 90°. The entolophids of m2 and m3 are more
oblique than that of p4.

Comparison The new i2 are moderately specialized, with their trilateral cross-
section, upturned medial edge, oval shaped cross-section of root, and no wear marks of
contact with upper incisors on the dorsal surface. Among rhinocerotids, only aceratheriines
have a specialized i2 but have lost all of the upper incisors. In Chilotherium, Shansirhinus,
Hoploaceratherium, and Acerorhinus, i2 are specialized, similar to the new specimens in
having a trilateral cross-section. In Chilotherium, i2 has two shallow grooves along the median
edge on both the dorsal and ventral surfaces, respectively (Ringstrom, 1924; Deng, 2001),
but such grooves are absent on the new specimens. In Shansirhinus and Hoploaceratherium,
the median edge of i2 is not upturned in the upper half of the crown (Deng, 2005; Heissig,
2012). In Acerorhinus, i2 has a trilateral cross-section and upturned medial edge, as in the
new specimens. The new incisors are smaller than those of A. lufengensis, larger than those
of A. fuguensis and A. tsaidamensis, and similar to those of A. zernowi and A. hezhengensis
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(Borissiak, 1915; Bohlin, 1937; Deng, 2000; Deng and Qi, 2009). The new i2 can clearly be
assigned to Acerorhinus on the basis of their morphology.

The symphysis and lower cheek teeth of the new adult mandible PDYV 0697 have many
diagnostic features: the symphysis is narrow, and extends posteriorly to the level of the middle
of p3; the medial edge of the lower cheek tooth row is nearly straight from p3 to m3; the
paralophids of the lower cheek teeth are reduced; the external walls of the trigonid and talonid
are angular; and the ectoflexids are narrow. Such features indicate that the new specimen
belongs to Aceratheriinae. Based on the narrow symphysis and the nearly straight medial edge
of lower cheek tooth row, the new specimen is assigned to Acerorhinus. Comparing with other
species in Acerorhinus, the new specimen is characterized by the absence of both the lingual
and labial cingula of lower cheek teeth.

Two aceratheriines, Acerorhinus yuanmouensis and Subchilotherium intermedium, have
been reported from the Upper Miocene hominoid fauna of the Yuanmou Basin. The mandible
of S. intermedium from Siwalik described by Heissig (1972) differs from the new specimens in
having strongly curved i2 and lower cheek teeth with obvious paralophid. We refer the newly
described lower incisors and mandible to A. yuanmouensis. The reduced labial and lingual
cingula of the lower cheek teeth of the new mandible, and the reduced lingual cingulum of the
upper cheek teeth of the holotype, indicate that A. yuanmouensis is a derived species within
Acerorhinus.
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1 Tt R oo iRTe B B Y2
Fig. 1 The i2 of Acerorhinus yuanmouensis from the Upper Miocene in the Yuanmou Basin
A. PDYV 0488, right i2, dorsal-labial view; B. PDYV 0367, right i2, dorsal-labial view; C. PDYV 0433, left
i2, dorsal-labial view; D. PDYV 0433, cross-section of crown, a. basic point; b. middle point; c. epical point;
scale bar =5 cm
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Fig. 2 Mandible of Acerorhinus yuanmouensis (PDYV 0697) from the Upper Miocene in the Yuanmou Basin
A. labial view; B. dorsal view; scale bar =5 cm
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25 fai BA.(Kaup, 1832), Ceratotherium neumayrill]5g4=2¢ %7 . T[4 (Osborn, 1900;
Geraads, 1988; Geraads and Koufos, 1990), &R A2 5HARHHE, AL, W
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Heissig, 1976; Ménouret and Guérin, 2009; Deng, 2013), {FHI&4E IR & & KRk
BT, RGP RA BRI A



434 WOH M s W 2 il 52%:

&1 TRAM TR E AR THANE XS
Table 1 Measurements and comparisons of lower cheek teeth of Acerorhinus yuanmouensis from the

Upper Miocene in the Yuanmou Basin, Yunnan, China (L/W) (mm)
PDYV 0697 A.zernowi A.tsaidamensis A. fuguensis C.wimani  S.intermedium A. incisivum

p2 - 33/24 26/17 35/24 22/15 19/15 30/19
p3 - 37/30 36/28 42/32 27/20 29/23 34/26
p4 44/28 39/31 40/34 45/35 34/22 32/26 37/27
ml 45/26 40/30 43/35 49/33 38/24 35/25 41/28
m2 45/25 42/30 48/34 55/34 47127 38/25 45/29
m3 46/23 43/27 51/32 49/31 44/23 36/24 45/27

Acerorhinus zernowi, based on Borissiak (1915); Acerorhinus tsaidamensis, based on Bohlin (1937); Acerorhinus
fuguensis (IVPP V 11966), based on Deng (2000); Chilotherium wimani (V 12505), based on Deng (2001); Subchilotherium
intermedium (N. 1956-2-392), based on Heissig (1972); Aceratherium incisivum, based on Guérin (1980: table 50).

Joff BB (Aceratheriinae) & K LB AiAmWi2, —S BRI ICME,
Plesiaceratherium . AlicornopsfiMesaceratherium4 & & H 4521 i) E T 1A 1L, N[ T8
BT T 4R (Wang, 1928; Heissig, 1969; Cerdefio, 1989).,

Hoploaceratherium & B4pfbivi2, AA&FIL, SHAEAH 205 56 /)N, BT
AR ETBRI S, BT A AT TE, 2 SR & (Wang, 1928,
Heissig, 2012).,

Aceratherium incisivumfi2 a1 i b5 EERLE, TR, /M AGET R
$2ir (Kaup, 1832; Guérin, 1980), Mermier (1895)7&ic i [ERoyansfPlesiaceratherium
platyodonf 1 BHE], 4445 T Kaup (1832)ic iR (7™ [ 1= Eppelsheim g A. incisivumpy 7]
Vi, HAG B R BT, RiEEIE .

Chilotherium [ T AH S, miAi e by i BEES , I ) 05 204" J'é (Ringstrom,
1924), Fid RS Z AR LE R IR —Se AR UM, b el 1 000 Te LA g o a0 R )
#o ABZHARL I m R 2L, A e BT AR R I A = e, IR
T 7E 5 R AR &K B 178 . Chilotheriumi2J@ TH Y E L m 68, st %8
A H LR SRR Z —, TR I B PR E A SRR A AR

Subchilotherium intermediumZFP it i 1F BIFRAS 2 FBiAML, RIAR A OGS
A28 1 T A (Lydekker, 1881), Colbert (1935) KXW . 15504 (2006) i J5 V- A% Fh (144
B Z GRAFEF IR T 114 . Heissig (1972)##A 097 B I 330 Siwaliki X Dhok Pathan
2H 12 R AE DR AE R RYi2, 2T T IS R e R B SR ZL M a e, X 5ooiark
T PN, RIROCIRERY X = F1 15 A& TS, intermedium,

Acerorhinusf)J& A, zernowi (Borissiak, 1914) 41k [ 7 BLK T ~F & Sebastopol
HE R 2, AR AR Sl A N, 2 BN R, DA R
* L (Borissiak, 1915), Ffi5 T AGZIE AL R T A HAT ICRERYAFAE 1T ELE i 591 i)
FOIEmEM e, SoCiEMBHIE SR, SiZE A LR, bkl S e A E
TSR A G e o T 2 A9 AL tsaidamensis AR PG i 43 i OB T3 2 A9 AL fuguensisii2
XK, FeIAEH ARG e A AR EEHDH:, (e S A = M, RE T X A
AEDRE /N VAR I 2 [ 14 V4 Sl H R 48 J#8 (Bohlin, 1937; XB%, 2000). A. lufengensisit) T
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A LR S i, I T IR I i B A RS - A, hezhengensisfiy T 114 /Nl
TEASHA R I, BRIV 5 L am Z s gl LSl ), D3 T5RAR B
TRV 5

MELEXSHRT , JTHRAT R R T4 5 Acerorhinus BE A HEIT . 7 T ICift A e o
TH 3l Z i Acerorhinus{A A. yuanmouensis— A, 3240 ILBAT T TSP RHHRIE . T
B BEHEIE S | 5 Acerorhinus—35, [R5 LA A A. yuanmouensis.,

TaERIXTEE AR R T S-S R 22 007 T iR N 2 i T A5 S LR
A FR A TE 6] S SEAR A AR . Lartetotherium sansaniense . Dihoplus schleiermacherifil
Stephanorhinus pikermiensisZ£ji T KU - g I 2 e gty ib)2 . BT 58k
AL RRAETE T a0 AR S R BR B A AR, T SRR R AR B &R A0 5 AR, R
MR G E A ;22 0TE T BTG AR B J5 2 T-p219 i & (Kaup, 1832; Duvernoy, 1854,
Toula, 1906; Guérin, 1980). 4k, S. pikermiensisf I 2 #l 75 T Wik 51 f4 1T 7 3R 41
s, T IR Tk (Giaourtsakis et al., 2006), L. sansanienseft A& & X [ |
g HGEE (Duvernoy, 1854; Guérin, 1980), Ceratotherium neumayrift) i85 844k
FHLEZERIFE T . NaEMZ 2N 08, BEH S %00 T p2 i 2k /K F-(Osborn, 1900;
Heissig, 1975). Gaindatheriumit) I~ il 3 i M2 AR G 58 T8 5 A SCRR A BHARTA]
(RS ERE A, AR 5 v 5 iR R p2 AT oK T HJERIFFG. brownif)
BRUDEA R 1T D7 3B 4555 (Colbert, 1934, 1935; Heissig, 1972). Rhinoceros sivalensisfi)
TR G BT S AR T 3K, (ERE TG AT AR T RCE , SRR
(Falconer and Cautley, 1847), st NEiAESMS, UL HBWRZERN FHEK S
BRI LB B 3 22 5IFE TR ATE &S, S e, X ifs F = MBI
JEDR A R LERUIE , AN JEHrA R VIE (Osborn, 1900; Guérin, 1980; Heissig, 1999).

BB T S0 BT BA IR 5 R B[] . Diaceratherium tomerdingensefit T 3
Vi AMEERST- 1, AMAAH 244 (Dietrich, 1931); D. aginense T FA 7 4 T i 1] 75 1 42E feh 45
K, TR MR = A )3 i 5 UJE (Repelin, 1917). Aprotodonfi) &l f A& & AH 4 v
KIEREHS, KGN RO I ICdi2E, B EB M S MA@ it p2/K -, Tk
K KT HiE (Forster-Cooper, 1915, 1934; Beliajeva, 1954; K5 4E . R X, 1997).
Brachypotherium)J& £ #B. brachypus T~ i &5 8 b4 4 22 1] 32 278 T HIK G 385 2% )
SRR, AT p2sk -, FREAAAE R BB IEMIZ RN AR S, A S RE LR
-, AME%EE (Heissig, 1976; Cerdefio, 1993).

BB — 2 504 AR R B AR, SCRRIE A AGZOERE . T S E I 2% 7Epd
AL TE RS ) LS s AR B L RO B R AR R, R = A RN T
2 VIE . MesaceratheriumfliHoploaceratherium/g@ TR A /N TC A B, T ABEA5R 0]
JG IR, J5 8 Tp2sk F-(Lartet, 1851; Wang, 1928; Heissig, 1969). Alicornopsil
Plesiaceratherium) 38 A & & B ELER /M, BEATR%E%E (Cerdefio, 1989; Yan and
Heissig, 1986; Deng, 2004). Chilotheriumft) &5 F1 T8k IE S SH A B EL, ek
1822 S 1 GG 1) W 2497 5K, FEp20 62 I T4 (Ringstrom, 1924; X[,
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2001). Subchilotherium) N a6i& S8 EAH LG, 22507 T H T AR &5 20 Tp2K
V-, BONEEET, BRA AR mEAT B iR EU AR (Heissig, 1972), Shansirhinusf & #1F$S.
brancoi A1 Al AYHRIE, S. ringstroemifiAErY T (BT ST 22 51 B oA i 2
TRISORE, A AR S Y, s SIE LS TR e s A 3, m)
Va5 ) i ) R 2, RIS AMEEARRT ST, R AT OB LT B A AE A
] AR AR 55, T RiTE Th 4 & ik (Deng, 2005).

Kaup (1832)ffiiR WA, incisivumiy M aE R4t 7 OC T Tk il & 8dE, HIHAE
PRI vk T RE S A SCORTR] . Hunermann (1989) 43 i U Az AP i 4 th A PR A7
WE A BT . Teppner (1915)4%3E 14 AT BB & F %A 0 N &iid i ™ 5 o ik db 1 3
L, At — SO Ao 2 O TP i il sk = n] AT L 9 252715 5. (Cerdefio, 1989; Kaya
and Heissig, 2001; Heissig, 2009). #4445 Guérin (1980)4iiA 1= H #: [ElMontredonfit) A.
incisivumfy T (il HAA —LeL IR . BRGERAAE, I B, RT3,
A S T A0 SN E T UG A B AR S . PR I 22 BITE TR R T OEA B R
AR UCB ) A R AR R I BA S, (AR N AME I ALA. incisivum I INAE R, 1 HA.
incisivum) NIt & B S AN, BT R AMA A N S 4R Ak, TR ANERA ] T A 2]
WARAL . = H 22 E 4 db#Nakhon Ratchasimal A tH )2 ) Aceratherium porpanif) T~ i
WA TR AEP2AT 7 T A sy DU b BT, RS AR A WA B LA i A s NI, 55 kA
FHHAR](Deng et al., 2013), (EJZHAEHY T B m3 T HrE AR R Bk, T E0E mETaEf,
] AR A, FES M2 ST 5 H LABUAAEEE . A, porpanif) 3k [l A
SRA L EGR AL, (FU2m30Y R A 0 & R AR SS , R EEZBULELE MM, T
=MAEEME R EEUE, mEAEVIE.

Bk kLS Acerorhinusf T Al B HAT — RVIAHF YR . BG40 T-p3/K
-, 1l B TR EERAR , YA AN Kk s RIS E ST, ZERT T SO
SR IR, TRIEIEF R, T =MAEMNMERE IVIE, FIMETE A R
(Borissiak, 1915), 2 5IXAE TR T @A S M 45 4R 58 4218 4k, 1 Acerorhinusi 1
S FhR 1A lufengensisz SMER A& B A AMIUAH (KB ¥ . #BEIZE, 2009).

T O Hi 38 1 T Ff R AR B BITBE AP FES. intermediumFTA. yuanmouensis
(FUE . i, 1997; SR, 1998; Wik, U, 2006), AN HIFASHRAERTFEANT
A . HHRA. yuanmouensis H BT A Al (6 LY T A, (HO2H THm Rl Sixa 2
AR TR ARSI A L, B TR AR SMU R A, IR 2R, P A
A. yuanmouensis, 5341, FAPEFT @G IR LAY SMI UG R IE BUARAS Eik AR A
PRI RV, A, yuanmouensis /&% & PR #E A 1 — i

Bigt Bt AL LRGN AR FREEDIS S FALTRIT. =d 4
F ER R e LR B AT YAE 0 TAEAR . =88 XF AR A Uik B A
WA AE RS RAAL, BT ASH IR R E L, S, Corwintd 44 Bh 45 7 3 33
F, LB TEAITE M iR R B0 B A FRALG B, FAMEPTE B 4800 B A &
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B I HRS By & ) Sk, ek — R
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