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BBELT# Metatlmatheriinae Granger & Gregory, 1943
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*1 BERMEEE5REESE. EEEMNBEIE (Bf: 2ZX)
Table 1 Comparative measurements of Qufutitan zhoui gen. et sp. nov.,
Metatelmatherium, and Rhinotitan (in mm)

Metatelmatherium cristatum Qufutitan zhoui Rhinotitan mongoliensis
AMNH No.26411 IVPP V8067 IVPP V32542
1 Granger & Gregory (1943) & X EFHEH (1982)
I2 Kk x % ( Length x Width) x 17 11.6x11.4 x12
B x % (LxW) x 21 12.7x12.9 x19
ClE#HEK x 7% (LxW) - 40.5 x 36.0 3l x
C1-PI i (diastema) & 2 35 17
Pl x % (LxW) - 19.6x16.3 2x17
5%: Pl g/ K (W/L) - 83.2% TT%
P2k x g5 (LxW) - 29.4x31.8 2829
¥ P29/ K (W/L) - 108.2% 104%
P3K x g5 (LxW) - 33.6x41.0 37x35
BE: P3gs/ K(W/L) - 122.0% 95%
P4 x F(LxW) 2632 38.3x47.4 M x44
e Pdsy/ K (W/L) , 123% 123.8%, 100%
Ml K x % (LxW) 40.5x 43 50.5x52.4 54x53
B MlgE [ £ (W/L) 106% 103.8% 98%
M2 K x 35 (LxW) 53.5x 56 68.7x69.4 74 x 65
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gx1
Metatelmatherium cristatum Qufutitan zhoui Rhinotitan mongoliensis
AMNH No.26411 IVPP V8067 IVPP V32542
# Granger & Gregory (1943) 3 HEFER (1982)
fe¥: M23E/ K (W/L) 104% 101.0% 88%
M3K x §E(LxW) 54 x 56 65(7) x 72.7 82x72
¥ M3gw/ K (W/L) 103% 111.8% 88%
BTEI% 5 P1-P4(L) 92 118.9 123
F#FK: MI-M3(L) 140 180 (7) 193
Fe¥: (P1-4/M1-3) KR 65% 66.1% 64%
i s 44 P1-M3 (L) 233 298 (7) 317

“o" FrAEHHE (4?7: estimated),
= M iR

fh B AR T ILARMBDRIARC N TR, X TR b R &
AT AE AR (Pl BRI 1985 Ak, 198% £%, 1994). e HE BN
BRET LB A LT PROHERN 191N EBHE LMD, FISTMEBRET
Fdgk (8) EFWEE (WF30). @i, BATRE Qufutitan B8 FH, 2400
% AARER, KK REFERK, FHERKTR, UAWHEMEGLEES
BAE, IBEIHAGHEES TR (Metatelmatheriinae, Granger & Gregory, 1943), Xk
$EAE L f# B 55 6 LB & Bl (Epimanteoceratinae) DL & A £ & % W A
( Embolotheriinae) fJ@fhtH X 5 (Osborn, 1929a; Granger & Gregory, 1943).

FHEBTHMEALE, BNRFENFRENWEGHERRE (Meatdmatherium) . 5

WA )8 (Desmatotitan). ¥ 5 B8 (Hyotitan), NHFE N B ZHMMALF LR

(Acrotitan) FIRETT U5 AT WA M REHE BB (Arcrotitan), EHTHETILHISFRT 8
WA 4> F (Granger & Gregory, 1943 Qi, 1987 nfE, 1983% TfEH, 1978), H
t Desmatotitan, Hyotitan F1 Acrotitan ZRIET A4 (K) iTHE, BATRREEEMMW %
HAMEE . Arctotitan BAgHE—B Lo CGFE LI R ERTAY) &g, B2 —
FAMAE KRBT TAESEGRW RS, XEEYS Qufutitan AR, U] FRE 325
ZIRh. Metatelmatherium 5 Qufutitan B ZFPLZ AL, FEHAE— R0 .

Qufutitan 5 Metatelmatherium FREA 751 BT, Kbk, Cl-PlLGBEE. BiEH®E
AHEK, FAKRTERTR, THI/NMRFIE/NE S8 TH, BUBER ARRKESR
fE (Granger & Gregory, 1938, 1943; Mader, 1989). {H)SEEEM I 1%k 8L R,
BEARBENETHEENES, BREJJILFEREE, XSHBFENITEESHEAR
F; EEmI2. 13 ULARE) BHE%/D HRERE. BEE. SEBENITEESS
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BRI R BN, XM S 25N X KB LA RANRE R, &
A Qufutitan NMEER, WEHES (BN P1-M3 KERL 200 — 230 mm, Hi M.
ultimm B/, M. cristatum 8 K) KTHE, #E T 255588 (Rhinotitan) ., 7 Al B
HEHAGEHALH EFAE (P24 BT KR, MIFENTHZEEEEEERE
F. U ERRERT DO R X AT, ‘

dt3€ Bridgerian i) Telmatherium 5 i B B — MM 2 4L, —F K HIZE T
B MK Metatelmatherium /v (P2—M3 47 160 — 190mm), A% EAG/DRAE
AR, BIHEESWE A G (Marsh, 1872 Osborn, 1929b). Granger #1 Gregory
(1938 1943) FEESL. R Metatelmatherium 578 MIBHEAE 1% B K I Telmatherium it
B, MAER, BTARERS N —FFE, FEMLEARRER T B2 L6
%. Mader (1989) f1 245540 M0 BRI UHE— BTN T ZBARAE. 1ELTE &
Metatelmatherium BACEERE, AMEATER, FHEFEHSE GhHeR b)), RE-HFH T ZHM
ZAbs AEIRATAGHAR AN E 5 O @ F A RTEE, BN T3S X SR
RTARMHFHEZITR, MERTAKRZES, HRAREDN, RIDAIHENERNRES
HEESER—DHER, 1% TA R SR A DR A SIS KR, F
B AW Telmatherium— Metatelmatherium — Qufutitan 32 7 W 9 &5 LB AL — 4~ %
Fo HAMKZEEIR, TRk, BTG SR Sl R 7% 30 &R AL I T 1)
HEEEN L Qiuian SHEVWRACHNRES AN B E2E (Rhinotitan,
Epimanteoceratinae) REMAK/MEE, HEEREESAE, FEEBIENE,
BYIBRE,. AEE, R/, AR K. 84 ET Protitan — Rhinotian — Protembo-
lotherium — Embolotherium WiiEIL 2 %) ( E4£ A, 1982 smosckas, 1954), 5 Qufutitan J§
TR 3.

A RIRMBERE (Qufutitan zhowi) BA bR ERTARE HHE
AEMWHR. HIEHREERETSESHE WEETATYE. ALRARE. Rt
Ko REFHREEK. EABRERTER. fIAWINSAHGIIKERL (4 66%) %FiG
Fa, EAREHESTRMREHASMER, BENZTRFEADRACEHN MRS
R (EXME—), STHEFRFANASESE (BUASETA) 28K,

PO, b R R K B 5 [

S MR R ERAN RS, EEEAPENFEHBMLELHER &
SRA-NTREMPSEMER, UBHESI HIBPHITLEER IR TERE
(Acrotitan) SHEEH/E (Arctotitan) JBN—R. BRI # MEbk el W ( moBcxas
1954) ITHR A E %8 (Protembolotherium) R4 EMRE% (1974) FHIT. DIEWGAE
HEJR. HEHR (Dianotitan) M4 A4S % (k4. 1989 Prothero &
Schoch, 1989b 45). FATIANH LEH F EH M F BADH ZBT SR — ER. DR T3
b2 4 JE WA 5T

PEEEBMANFRTHTAML - HER, RUEANEEEBRGE EYE
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BT EEE (1922 —1923) & B0 R B N2 kA (Granger & Berkey, 1922
Osborn, 1923, 1925). K5, #pihfd. FREFREFEHERETRA LA, =6
B E S # (Young, 1937 Bien, 1940)., 1943 4, Granger il Gregory 4 [H#&# T rh
ENSEHNESEA, 003 ANER. 144 EH 29 N @S, ERNIMIRE R
SRR T RENSE. T W T SR BN IR, FTEES R E A R,
KRR Z A EBH TR, L FIRBSEA BN EA, HhafF4imE: |
HER. RFEEHE (Pygmaetitan), REXRBEMETEE (HUWH, 1956 Chow,
1957 JEBA%E. dA7E, 1959 #ededs . ERRE. 1962 FEEH4EZ, 1973, 1974 T %
H%, 1977 BRE%, 1978 HAMS, 1979% FH, 1978, 1982 FHHI4HE. -F
W, 1982 ifE%, 1982 niE, 1983 b4, EHE3C 1985 Qi, 1987 F 3k,
1989 Frbg%, 1992 Fp, 1994%30)., HE—RMEFHH (1982) WAETELE
5 (Rhinotitan mongoliensis) %L . MIEMAIST T 1959 4 b Bk & % 5 T R R
WREHFE L SHEWRA, BT TEMSEHA, M T ILRE B RYLEEN . W
Mg, B rMREE, REEEMENTRE KSR FR—BREREN T, 24
RBAHFATBITHEL, ERERRR G/ % T M. E0 Prothero A1 Schoch
(m@mb)%%ﬁ%,ﬁ%ﬁﬁ%ﬂﬁﬂﬁﬁﬁﬁ%a

B AR MR R A SR S S A W T SCREIRG TAEA. ZEfRE. Bk
WL BERR. ROUHRERETECMERN. WAL, XEBESFHE T T HE
KRB MR TR PRI, ARG T TR BEHFRREE
SRS .
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A NEW BRONTOTHERE FROM LATE MIDDLE EOCENE
OF QUFU, SHANDONG

WANG Yuan WANG Jingwen
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing  100044)

Key words  Qufu, Shandong, late Middle Eocene, Brontotheriidae

Summary

The brontothere fossil described herein was collected in 1984 by the second
author from Huangzhuang Formation of Qufu, Shandong, China. Huangzhuang fauna,
first reported in 1985, was regarded as Sharamuranian age, comparing to Late Uintan
of North America (Sha & Wang, 1985 Shi, 1989; Tong, 198% Wang, 1994).



14 TR G E R R R — R R 75

A few unrecognized brontothere materials have been reported from Qufu
and Xintai of Shandong Province (Shi, 198% Chow & Qi, 1982). Our specimen pre-
serves the anterior part of a skull with almost complete upper dentition. This is the
first recognizable brontothere genus from Shandong Province, and also a relatively
complete material reported in China in recent years. We propose a new genus and
species and refer it to subfamily Metatelmatheriinae.

Order Perissodactyla Owen, 1848
Superfamily Brontotherioidea Marsh, 1873
Family Brontotheriidae Marsh, 1873
Subfamily Metatelmatheriinae Granger & Gregory, 1943
Genus Qufutitan gen. nov.

Type species Qufutitan zhoui gen. et sp. nov.

Diagnosis Large —sized brontothere (Length of P1 to M3 approximately 298 mm)
with straight nasals; shallow nasal incisions weak horn—like swellings well —developed
premaxilla suture projection; upper dentition 3.1.4.3; upper incisors reduced with
global —shaped crown, upper canine large; Cl— P1 diastema developeds premolars
nonmolariform; P2—4 present a weak “hypocone”; upper molar width larger than
length with no preconule or metaconule.

Etymology The genus is named after Qufu City, the nearest city to the fossil lo-
cality.

Distribution  Qufu, Shandong; late Middle Eocene.

Ouf utitan zhoui gen. et sp. nov.
(Plate 1, ID)

Holotype A crushed anterior part of skull with almost complete upper dentition
(IVPP V8067).

Locality and horizon Dong Huangzhuang, Qufu City, Shandong Provinces
Huangzhuang Formation, late Middle Eocene.

Diagnosis As for the genus (measurements of Qufutitan zhoui see Table 1).

Etymology The species name is dedicated to the renowned Chinese vertebrate
paleontologist Dr. Zhou Mingzhen (i.e., Minchen Chow).

Description and comparison In the 19 brontothere genera reported in China, 15
of them preserve the characters of skull and /or upper dentition . Qufutitan has
straight nasals (which direct right forward), shallow nasal incision (ending above
P1), and undeveloped horn—like swelling. The upper canine is developed with a long
post—canine diastema. The width of upper molar is larger than its length; the upper
premolars are nonmolariform with two lingual cusps (one protocone and a weak
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“hypocone”). These characters make Qufutitan a member of Metatelmatheriinae, and
distinguish it from the genera of Epimanteoceratinae and Embolotheriinae (Granger &
Gregory, 1943).

There are five known genera of the subfamily Metatelmatheriinae: Desmatotitan,
Hyotitan, Acrotitan, Arctotitan, and Metatelmatherium. They were all from Arshanto or
Irdinmanha age (Granger & Gregory, 1943; Qi, 1987 Ye, 1983; Wang, 1978). The
first three were erected upon mandible or lower teeth fossils. They all have smaller
size and relatively sharp incisors comparing with Qufutitan. Arctotitan is a large —sized
specialized animal also with sharp upper incisors.

Metatelmatherium 1s most similar to Qufutitan in the characters of six upper
incisors, large canine, long C1—P1 diastema, nonmolariform premolars, wide upper
molars, no preconule and metaconule as well as straight nasals, shallow nasal incision
and undeveloped horns (Granger & Gregory, 1938, 1943; Mader, 1989). However,
Metatelmatherium has large and sharp upper incisors (I3 sub—canine form) which bear
developed cingula, and the incisors are closely arranged. This is much different from
Qufutitan which has reduced 12 and I3 (I1 unknown) with their crowns global like,
and Il (cavity), 12 and I3 are loosely arranged with diastemas between them. The
incisor morphology in perissodactyls is closely related to the animal’s mode of
feeding. This incisor difference between the two genera should represent different
feeding mode of them. Furthermore, Qufutitan is much larger than Metatelmatherium,
and has more advanced upper premolars (with a weak “hypocone” on P2—4); the
suture of premaxillas of Qufutitan is more projected. From these characters, we can
distinguish Qufutitan from Metatelmatherium.

Telmatherium of Bridgerian age from North America is even smaller than
Metatelmatherium, and it has preconule and metaconule on the upper molars. The
morphology of upper premolar is more primitive (Marsh, 18725 Osborn, 1929b). We
suggest  “Telmatherium— Metatelmatherium— Qufutitan” represent a branch of Asian
brontothere evolution, which was characterized by the trend of increasing size,
degenerating incisors, and more molariform premolars.

Qufutitan is a relatively advanced form in metatelmatheriinae, but as the only
known member of this subfamily into the Sharamuranian age, it is much different
from the contemporary Rhinotitan (of Epimanteoceratinae), which has similar size, but
more advanced nasal, horn and dentition morphology.

Chinese brontotheres are very diversified.- Many confusions of genera occurred in
recent articles since there was no relatively complete review of them. For example,
the confusion of Acrotitan and Arctotitan; the false use of the naming person of
Protembolotherium, Arctotitan and Dianotitan (Tong 1989 Prothero & Schoch, 1989b,
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etc.). We will make a brief review here.

The initial studies of Chinese brontothere fossils began in the 1920s (Granger &
Berkey, 1922; Osborn, 1923, 1925). Then Prof. Young and Bien made some
fragmentary reports (Young, 1937; Bien, 1940). In 1943, Granger and Gregory made
a thorough research of the Mongolian brontothere specimens, setting 3 subfamilies, 14
genera and 29 species. After the year of 1956, more fossils were found, but most of
them were isolate teeth, jaw fragments, and incomplete limbs, including 4 new gen-
era: Dianotitan, Pygmaetitan, Acrotitan and Arctotitan (Chow, 1956, 1957 Chow &
Hu, 1959 Xu & Qiu, 19625 Chow et al., 1973, 1974 Ting et al., 1977 Zheng et al.,
1978 Xu et al., 1979 Wang, 1978, 1982 Chow & Qi, 19825 Miao, 1982 Ye, 1983;
Sha & Wang, 1985 Qi, 1987 Shi, 198% Qi et al, 1992 Qi, 1994, etc.). A
significant work by Prof. Wang Banyue (1982) was her monograph on Rhinotitan
mongoliensis based on a large amount of specimens.
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vised our manuscript. We are greatly indebted to Prof. Wang Banyue, Li Chuankui,
Tong Yongsheng, Qi Tao, Qiu Zhuding and Wu Wenyu for their important helps on
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of the specimen.

EREEAA (Explanations of the plates)
FRie sy (58, Hf) Quuitan zhoui gen. et sp. nov.
V8067, FRibr4c (Holotype), x1 /4

Bl 1 (Plate 1)
1. L& (dorsal view of the skull)
2. skBfIEMIL (right labial view of the skull)

R 11 (Plate ID
L LB EMMR (Jeft labial view of the skull)
2. B (ventral view of the skull)
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