38%E B3 "R Y ¥R pp.218~231

20004 7 A VERTEBRATA PALASIATICA figs.1~2, pl.I

BEFEK S A B EL A KSR IR
DHMMRLLE
BRH EBED

(I BAARFHER, FEMMESHERRHT BE 710069)
Q BREMBEAPEGREER WHE 710062)

BE MR8 TERAAS. REXRANKET, —H Bubalus teilhardi, 5RO JEE—
WS BIAE; 5—R B. youngi, 5B R AU, KEMAEFENSHESMEDET
—ARE, #. L FEHA, KBRS 5K FHEAR—R, EIEERE. BHKES, A%
FRAEFESNTHERGKEHFEREZLE.

F@in PEKEA, KELE NG, RREE

FEZESES Q915876

RIEICE, K4 (Bubalus) e AEE S ER B RIL, g d. WAL, WLTE. BeV. WM. W
REM TN EEEHEA T KM, £ Hopwood. Boule. Teilhard de Chardin. 48 &,
Bohlin. §#4 =, Colbert et Hooijer. A BHEMB RIS XE B MBEMARHESHI, BT T
9N, A TEESH BB 2 HHABEF. BAIR.

Bubalus mephistopheles Hopwood, 1925; B. wansijocki Boule et Teilhard, 1928;

B. teilhardi Young, 1932; B. brevicornis Young, 1936;
B. tingi Bohlin, 1938; B. bubalis Linnaeus, 1758;
B. youngi Chow et Xu, 1957, B. guzhensis Liu et Zhen, 1981

B. triangulatus Liu et Zhen, 1981;

BAh, BT E R A B B S B R A K4

FEALZHT, BRE K AR IRERARK: —KERATWHAZ W —NEES
THEE (B, 1960); B —KERATAHHKBH -—IME—RE_TAK EHEE,
1979), MR K€ 21 /8 (Bubalus sp.).

1996 4F K& 1998 £, WAL W R 3 NMREZFREAFRAKF LBLA . FHIMEE
XE—EEERERETRRRERTERERN: B - IMRALKRRICEZE D TFREER
HEEE TN, BRZhd + T - MRUEA, FREEEAE—EH BN S
RETFEHE NG RIFEFFR M, SRR AB ALK F M RRREHFTR. HRE
B, K3 0 K41tk 08 K K4 Bubalus teilhardi; RREBI K 46 F I % K K4 B

youngi.

l&ﬁ H#:1999~02-04
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1 BrRAKEAAIER

8EC/KY Bubalus teilhardi Young, 1932
(AR 1,2.3)

ME BMARENLBENA., —MRBRIERSZ G0 LS, I 5 I &k
REHLSTE LARBIRE EARR —BE, Al ke EEIPLERS.
NWUV 1239 5 —PMURELBEHE, BEFEFZERE A KL AER— B, NWUV
1240,

R BRI R, R RN,

R PEHREPHEEHE).

FEidid HAREENHTR:. ACBEEESAZAE. KB EEEMN.

LB HERD. IESZEMEEETNE, THEMER. —AXBENHEENT
MM, BB B youngi KK, BRI, MWEXEEMEMHHETEmE. T—HER
ER—FHL ZEE—/ AL EABEERD, ALEESHISRIER A, i
REHE . HEZTHE LRMILAKREBZRA B youngi HIEK., HBEALEEES
EE T, FER, M.

b ZAMNLELEMARBANG LMY, AHE LG —ERRE VIR, Al
EimMEH. AO5LKREE 45°KA. AON=1E, B L&, T | &6 EHEFE,
BEEFBREARM T M, ZANEHRLEAAENRHEE 4850 04 W T RI%RES, (M8
HEHA=MAE, NEATR—B, HETAZEERHE.

L EAWEERFME MBS HRE 1.2

BEBSIHE KFKFHARBEERD, WAL, 5 B. youngi Ml B. wansijocki
FEWRMEH EAE, M5 B. brevicornis. B. teilhardi M B. mephistopheles #8151, 1B £ #E
REBEXHEARRT B. brevicornis f1 B. mephistopheles ¥, J& — T f1 k) 3t R 4 1E £ &
M, M AERAABLXFARMKENALOHAEK., REBEAFAKEEMH, WREEHN
FAE. HRVE, ANNETYE. FEMM, A0ESEEE24A=AK, LT
MUBEAEBERLERMLILEN B teilhardi B — ¥, B KT BEK K4 B
teilhardi.

B KY Bubalus youngi Chow et Xu, 1957
(BRI, 1)

MR W EEAANLE. RETRKES % &0 m %, X2 Epi, |
FILPRFH—AOCRE LAY, RAE%S: NWUV 1241,

LR BV A,

AR BER e,

REFIZR ZiRAREEWRIER: MK, A0 R K, MG RERE,
ZASEEEEGHMR—RREAE.

XE MRK. A HEREERANEN V' E AEEERE, AFRMMT
B&HE. LOBRANEE —RENELSY. BEHHE, ZRIER X ZIE -FLTH 8
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B EOLF, %R RAR LR, 17 BSMUERL, 5HE EFLER—&W. ELEAKRME, H
FFOEEERERE RS, PWIREEE, REXTE. 5 B brevicornis Ll BHE A
AWMz MERILEE, & HERE FRER. TEF, s EMmEEs. HXEXR K
FEABARE, (HEERK, PRFHEE L. KES5ACERZBHERR/D. B5E
BARR, HoAh A i B, WAL/ SRR

L BRAEARY 30mm KZHSL, RFE®HEH, B R K. 50, MO AETH
-3t 1] BY U R, B 1 fE Sh e e A, A0 5EE —EER R A L.

BRHER ALCKRUAAN—-FE=AK. ALCHEREEYE, " ZEE=ALY
J&, LA T @ SEEME, EHEF, TESMENE. ALER_0Z—BNITES
THHEXE-SHEKNREES EENZAMDMTEA XREFVE; EES5THK
RAAR60°. MLme 02 —BREENEERE, (UsWA NRROHA. XLRHE
5 B. youngi WIARERIL. ORI R RS, B 7 2RI, Ho A3 70 Wl K A 8Uf
1.

IHRANEERELNE S HRE .2,

Fth AUREHEA MI~3, HR/PMUELT (mm):

Ml M2 M3
K (L) 29 34 36.8
% (W) BT 29 28.5 27.5

J& 28.7 27 23.6

M1 EFTE, B4, g gl F, EHERA T, fiR. GREKMHEE, BRRFHE
B, KRPFHWLHE. . ARBE ERX UR. KERE. JMELONEMARE T, FH, 8.
L ERER M2.M3 5, (HEE MW E.

M2 K KT 5%, REEBRAFE, TR GREMEIE. JRAER. KRETIHEFHEWET
EmsMUF O ERE. . 5EW AN PREA RS, KR ML BK, BiEEN
HX, =AM HELRE.

M3 HFRIES M2 B, R B EMER, fiR. FREERE, FR. KREBE M2 B
B, EEMIWEE, B BRBEM/D AR, MEXEELE M2 WHE. MERE 1~
L5mm, EEENBOEREZEE.

EEB5itie MNAMBEER, REKFRAAOHK, 2R AL, ALEERE
WHEFE=AK, XEFMEHY 5 B youngi + 5+ M, T 5 B. brevicornis M B.
mephistopheles WA, E_Z WA LER; 15 B teilhardi BIAFE, J5 & W M 0IEETH
VHEESA=AE, RARY, HNASKREMNIA R 45°. BHERES B. wansijocki
WENBRALE, GEACH LS, ACHEREEISEAZAE, BASHEFHHRN
FRAEENURALEREEAES,

MELEE, BHEBRAKRBARAE N, RESH S B. brevicornis, B. teilhardi M B.
mephistopheles X4y FF, M 5 B. youngi M1 B. wansijocki WA, BRMHrALELRE, RHA
SHRHEEVENS B teilhardi AR, BHRAMEFPEHREMREAS B
teilhardi AR, M5 B. brevicornis Mk

BZ MALEER AHKN ZAFRRNH R EREERNEARLSRHIEE, BB
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WA 5 B youngi IEHMM. ZTFRHRARAEBEHRE X AL, HE - BARES
FEIE, AT AB1ER B. youngi FMEE R,

2 EAA KA E U A

BAEKER LT, TR LK shY, RERAE K S B EER, 44 75 T 1A,
HAERBERN BB IRSE (PEAKF MEH, 1984; A E, 1985). B4, HEMKE
AF N A HRERERIE, N BRI AT, HEMNIRKEEER, fY4EGH
f2. FESMRWHL, TEREREEAEM T —S0m 8 (8 1), 9MEAKEMEY

WHESHERAEKF WHFARE
2&—., K B wansijocki 5
AT, EBREHAATER
L.ERER ERNRFENS
HLTEEROT L, EEE
ML ERE U, K
KEESE BREAREZELT
SRS BEERSEHR
ERBEFMHIZEXERR
—BERYBEEY —PRA.
BEENZ—HERAYHEE -
AN THE & R A
NYH.BREMIFERYA
AN AL X, REERBKRE
BHBRKE, EMENEHmE
VEHIHE, EEZEEELE
¥ (ERNE, 199). IHE
KR EEBR-HFERILEY
F Bk 4 814 AT DA 2 — Fh
RE ¥ TR &R 3. E
EILPFES LA TH—5
B BEREMENSHBEX,
EFRAGHESHEZERE—HE
B LA, ZPHEP T
FRER. RESS5HZLSR
RPWELSBMNEAE.EER
BAR®MSY,. TERELS. T
BGTERBXHR, ERK
BFKE: FAEFESMELT.

Bl +PEBNLEMLAKSHI S
(KRB, 1957, A7)

Bm—Bubalus mephistopheles; Bw—B. wansijocki; Bte—
B. teilhardi; Bbr-B. brervicornis; Bti—B. tingi; Bbu—
B. bubalis; By—B. youngi, Bg—B. guzhensis; Btr-

B. triangulatus. B—Bubalus sp.

Fig.l Sketch map showing geographical distribution of
fossil localities of Chinese bubaline bovids: square, Early
Pleistocene; triangle, Middle Pleistocene; circle, Upper
Pleistocene; black, Holocene (after Chow et Xu 1957,
with addition of new data)

AL EEEEERMBRE, B—RRE{ BEFENR. E4NKRIEBREHRER
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HAMICR., SERKFBEESEBRILE, NS5HERRILEX-FEL, TREF AR
AR, TIAHERKFRE—REEDRIBLE, ER RIS TIHHE Y BT ER
KER—FEMRBAIEIRN Y. EAKFEER. EXBEIH. B -LAREMHR
WKFAAR B. teilhardi, EBRF AR T RN ER —HGHE 7.8 R, 5MERAEE]
E, ZJE, EAEERKIRITHENFS 88 T iR, A 2 B it s ¢
3%, 1996) . MATRERFAFRAMRA. REAGHIEILEMLS, BRAS:
AR R P (B R ) R A EK, BRI A R RHAESH -2 B, A
BER SRR ALERR. BIE, A BEA — 2K,

BERKFBRNABATHEER LN, BARGREEAELGH TR, R,
BERAKFH L TEA NN HaES, SZHENKAERER. X ERSE,
£C WA 28 I 40 20KkaB. P., HM 2 A IA O 2 B Dy BEBES T B BE IR, FE
RIS LT RRE A — SR A K. HUR o A O R B T B R e B R B B BT A
BB IR, B ANLREERAEE, ENEENHIRIPFEUF R HRIEE
Hy AR BRBR AR IR BT

HAts K 4ba, B R EESEIN, F R AR IR R, & 3ORE2Hr.

B ERTR, KNG EREN S HESNEFET KRB, |, L THE, KERNE
ARREALMARKSG: —#F, B—RER. BEFEHNEKSY. ERBRTIEE. FK
AR SIRIFH.

3 PEAFICAREE

b, B AR R FESE S5 5 3t o B K 44k B AL AR S BF 5 4 th e B, X
ERBHABEESKFHOBI A ZBNEALXRET IR AEANTREE 1]
FHERM, AXAXFREETERTELOGKEFRFRZERZES T, HLER 18
WMAFMARRERLWHER, UENLHARE 5K4FRBRA— LR T4 (Leptobos) 1F
FHhSEE, S o B MR B AR A, AETT R (0), FTAEIC N (1), BTIE 18 TR K Foak o 10
L
1. A 5 (0)s A (1) 11. PERALE. 7T PM (0); BmH (1)

2. LB WK / BAHT 1.7)(0); 12. fERA K. XF 400mm0); M FRETF
EWEEE /BT 1.)AQ) 400mm (1)

3. B 3RK (0): FEF (D) 13, f. bR 85 (0); BT (1)

4, PR LS. AFE O FEQW) 14. AERIBAT. KF 120mm(0); /T

5. TR & (bTF 60mm) (0)5 K CKF 60mm) (1) 120mm(1)

6. MEEMRR. %0);% 1) 15. ACEEFEYE; BsSEERE 0): =AF (1)

7. AZERFRE X M (0); FHEERA) 16. fa.UJBAR: 404 (0) s SOREOR K (1)

8. ffEREMSEEE. X 0); /(1) 17. A S5RERREZ BRI IA: /A (0); K1)

9. EFREAEMEE: X0):/ (1) 18. AL IEEL K (0)5 /0 (1)

10. E LFLEIEE: KXF 90mm(0); /pTF 90mm(1)
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HEMENT.

F Species HEAR Character
Leptobos
. teilhardi

tingi
brevicornis
youngi
wansijocki

. mephistopheles
. guzhensis

. triangulatus

. bubalis

B. bubalus

A PAUP & JF (3.1.1 fiR) XH4E B A7 4b OUTGROUP
B.A-TRAeEXFEME?2). XFER
B, B.teilhardi M B.tingi I R KX R A
E, WHES B.tingi WAHEHERKEH X, B.tingi
LT 18 MER, B.teilhardi {XH 1 TR
1, BLHA T % AR LR G, X 5 T B Ab i R
HRARE EHHESHHE) M-8 BB B. mephistopheles
teilhardi., B.tingi Z J5, K 3 AL & B.

brevicornis. B. mephistopheles 1 B. wansi-

S
—_ D e e e = = OO OO

L R R - I - T e }
- T i N — T =)

0 0
0 0
? 0
1 0
0 1
? 1
1 0
? 1
? 1
1 1
1 1

- T T =T B - Y = B =)
. T - T = T B <o S <]
[ e I T N S B = B )
P . S S e BN B o N e 3
e e - N =S = S e S o - S e
[ Y —_l D = OO o O

S O o e o e e e OO

0
0
0
1
1
1
1
1
1
0
0

- e e e = OO = 0 OO
e = T = = B - )
(== I — A - = R = —
R . = 2 R - Y e SR o
_—— 00000 D = =

B. teilhardi

B.brevicornis

B. wansijocki

jocki. B. guzhensis. B. triangulatus. B. B. guzhensis

youngi. B.bubalus & B.bubalis 1 F 5] — 37 I

Ab, IR/ ZTAMEFEREEER

1.6.11,13. XAEANFZIEIER B.bubalus [
B.bubalis B RGHEBIN REXEAHE, B. bubalis
‘BA15 B wansijocki 415 — 31 bk B, 3R] ‘_{

HEHER L. 6. AXXFAWERSAN
FABERFASHHRAFEKFRUES  my wELFKSEZFE (Length=31, CI=0.581,
BELAEHUZL, WEXZXFEYF B RC=0.471)

teilhardi M B. tingi Z B R HERXARLKE  Fg2 Cladogram showing possible phylogenetic
MEXMMZEMEZXEHFATERY relatonship of fossil bubaline bovids from China
EMBRAEFTAHMHEMEER. B

mephistopheles 1 B. brevicornis M X R 5A XM MAMLYUZ L. HEHWR T E L,
JEBASE . B RFEINR, B.youngi 5 B.wansijocki A BEMRFERXR, MEEUAEEEET B.
brevicornis, [BEA XM AR ERHEAI X —4. ZFE KM, Byoungi 5 B.bubalus #
BB FREL Byoungi 55 B.wansijocki Z R R KX REAMHE L,

B. triangulatus

B. youngi

B. bubalus
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Bit ALOLAFBHELERAREHARERARIAE TG, FEFHRAR
RABERITF A5 T Fob 24k, TR L5508 XA, M4 230 G AT B R 8 B,

FOSSIL BUBALUS FROM SHAANXI, DIS TRIBUTION AND
PHYLOGENY OF FOSSIL BUBALUS IN CHINA

XUE Xiang—Xu' LI Xiao—Chen'?
(1 Department of Geology, Institute of Cenozoic Geology and Environment, Northwest University Xi’an 710069)

(2 College of Life Sciences, Shaanxi Normal University Xi’an 710062)
Key words Shaanxi, fossil Bubalus, geographic distribution, phylogeny

Summary

Nine species of fossil Bubalus, ranging from the Middle Pleistocene to Holocene,
were found from Heilongjiang, Nei Mongol, Hebei, Shanxi, Shaanxi, Henan, Shandong,
Sichuan, Anhui and Taiwan in China. They are:

Bubalus bubalis Linnaeus, 1758 B. tingi Bohlin, 1938

B. mephistopheles Hopwood, 1925 B. youngi Chow et Xu, 1957

B. wansijocki Boule et Teilhard, 1928 B. guzhensis Liu et Zhen, 1981
B. teilhardi Young, 1932 B. triangulatus Liu et Zhen, 1981
B. brevicornis Young, 1936

There are only two reports about the fossil Bubalus in Shaanxi before this article.
One is a right m2 discovered from Shanyang (Xue, 1960), and the other is a ml or
m2 from Dali (Wu et al,, 1979). Three skulls of fossil Bubalus were collected by the
senior author of this paper in 1996 and 1998. Two of them are from Dali and belong
to B. teilhardi; one is from Xianyang and belongs to B. youngi. Besides description
of these specimens, this paper will deal with the phylogeny and geographic
distribution of this genus in China.

1 Description of fossil Bubalus from Shaanxi

Bubalus teilhardi Young, 1932
(LL 2~3)

Materials Two incomplete homn cores with the back part of skulls behind the
orbits (NWUV 1239, 1240).

Localities and horizon Jiefangcun and Houhecun, Dali County, Shaanxi; Middle
Pleistocene.

Description The skull is medium—sized. Similar to the specimens of Zhoukoudian,
the frontal area between the orbits is narrow and flat with very smooth surface, and
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narrow and slightly concave between the horn cores at the base. Because of the close
position of the homn cores to the orbits, the postorbital constriction is deep.and narrow.
The supraorbital foramina are large. The temporal fossae are rather narrow, extending
far back to the parietal area. The parietal area above a strong to moderately arched
supraoccipital crest slopes gently towards the horn cores. The occipital area is lower
and broader than those of other species. It is not on the same plane as the parietal
area, but forms an obtuse angle. The supraoccipital fossa is much shallower than that
in B. youngi. The occipital condyle and mastoid process are well preserved. The latter
is strong and slightly curved.

The horn cores are at about 45° from the sagittal plane of the skull and extend
backward and upward, forming a slightly narrow crescent curve together with the
frontal. Three surfaces, the upper, lower and anterior, of the hom cores are quite flat,
even slightly concave. Thus the angles between each adjacent surfaces are rather acute
with a sharp ridge. The cross section of the horn cores is an acute triangle. Further
distally, the ridge between the upper and the posterior faces diminishes and the core
becomes almost isosceles in section even round at the distal end.

The major features, measurements and comparison of the skull and horn cores are
presented in Table 1 and Table 2.

Comparison and discussion The characteristics of Dali specimens, such as the
backward projecting occipital and the backward directed homn cores, are similar to B.
brevicornis, B. teilhardi and B. mephistopheles, but obviously different from B.
youngi and B. wansijocki. On the other hand, the specimens of Bubalus from Dali
are also distinguished from B. brevicornis and B. mephistopheles in having longer and
slimmer horn cores which are directed backward at 45° from the sagittal plane and
form a narrower crescent outline with the frontal bone. Apart from these, the very
flat anterior face of the core, perpendicular to the slightly concave upper face, and
the very sharp ridges of the horn cores, are also the prominent features, which are
absent from known species of Bubalus. Thus the Dali specimens of Chinese buffalo
can be included in B. teilhardi.

Bubalus youngi Chow et Xu, 1957
(LL 1)

Material A pair of complete horn cores with a large part of skull and left
upper molars (NWUV 1241).

Locality and horizon Qilipu, Xianyang, Shaanxi, Upper Pleistocene.

Description  The skull represents a very large—sized buffalo. The naso—frontal
suture is V-shaped with the angle pointing backward. Both nasals have a shallow
groove, the right and left sides bulging markedly. There is a faciale tuber on each
side of the anterior end of the maxilla. The frontal is wide at its anterior part, flat
and smooth between the two orbits and before the supraorbital foramina but convex
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around the sagittal suture, and convex with a rough surface between the base of the
horn cores. The supraorbital foramina are big and deep with the opening extending
forward to the end of the frontal. The orbits are big, round and set slightly forward.
Similar to B. brevicornis, the frontal is convex between the horn cores at the base
with a rough surface and many small tubercles between the horn cores at the base.
The parietal area is flat, slightly sloping backward along the supra—occipital crest. The
occipital area is wide and does not project backward behind the homn cores. The
occipital crest is very close to the posterior border of the hom cores, and very strong
with a conspicuous vertebra incision at the middle. The posterior part of the
zygomatic arch is plate-like and slopes slightly upward. The temporal fossae are
rather narrow at its posterior part.

The hom cores are preserved very well except the distal end (about 30cm long)
of the right one was damaged. They are enormously large and strong, extending
laterally, backwards and slightly upwards soon after extending horizontally outwards
for some distance from their base. They form a wide crescent shape together with the
frontal of the cranium when viewed from above. The cross sections of the hom cores
are roughly in the form of an isosceles triangle. Its anterior surface is flat and the
narrowest, and constitutes the base of the isosceles triangle—section. The upper surface
is also flat, with the same width as the lower one, while the latter is convex. The
ridge between the upper and the lower surfaces at the proximal part of the horn cores
is strong with an angle of 56°. Gradually to the distal half of the horn cores, the
cross sections become round. The surface of the basal part of the horn cores is rather
rough with many tubercles, while the rest are full of longitudinal rough stripes and
small holes.

Left upper M1~ 3 are preserved. They are also large and stout, and their crown
surface are raising and falling except the anterior lobe of MIl. MI is almost square.
Paracone and metacone are oval with narrow and projecting outer surfaces, which
form strong ribs. Protocone is rounded quadrate in shape; the middle part of
hypocone is compressed. The anterior and posterior fossae are narrow U-shaped. The
paracone, metacone and metastyle are all weaker than those of M2 and M3. The
length of M2 is greater than its width. Its paracone and metacone are short
oval-shaped. The protocone and hypocone are clearly compressed at the middle part.
The interior walls of the fossae are compressed at the central part. The anterior rib is
stronger than the posterior one. All the styles are well developed. M3 is similar to
M2, its paracone and metacone being somewhat rounded because of light wear, while
its protocone and hypocone are shorter than those in M1 and M2. The ribs are strong,
but the anterior one is slender than the posterior one.

Comparison and discussion The very big and strong homn cores, the wide
crescentic curve of both cores with frontal, the isosceles triangle section of the horn
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cores and the non—projecting occipital area are the prominent features of the buffalo
specimen from Xianyang. They are very similar to those of B. youngi but obviously
different from B. brevicornis, B. mephistopheles and B. teilhardi. The hom cores are
smaller and shorter in B. brevicornis and B. mephistopheles. The cross section of the
basal part of the horn cores of B. teilhardi presents an acute triangle. The Bubalus
from Xianyang is also distinguished from B. wansijocki by the equilateral triangle of
the cross section at the proximal part of the hom cores and extending slightly upward,
forming a less crescent outline of the latter.

2 Geographical distribution of fossil Bubalus in China

More than nine species of fossil Bubalus have been described from China at
present. They distribute mainly in the eastern part of China, from Heilongjiang in the
North to Guangxi in the south, from Sichuan in the southwest to Taiwan Strait in the
southeast. Among these species, B. wansijocki has an extensive distribution, such as,
Guxiantun, Yushu and Yanjiagang in Heilongjiang and Jilin, Gulongshan in southern
Liaoning. B. wansijocki from Shandong co—occurs with Mammuthus primigenius, and
B. wansijjocki from Salawusu of Nei Mongol co-occurs with Palaeoloxodon.
Mammuthus and Palaeoloxodon are quite different elephants. The former with long
hair is one of the chief members of the tundra fauna, while the latter lived in the
warmer and moister environment of southern part of north China and south China, or
even more south. According to the general characters of Bubalus, the fact that B.
wansijocki coexisted with different kinds of elephants could be explained as follows: B.

wansijocki was a sort of animal living in the warm and moist conditions, they
walked or migrated northward to Heilongjiang during the warmer interglacial time,
then died over there when the colder glacial was coming; or B. wansijocki was a sort
of buffalo adapted to both warm and cold conditions.

Another species from several localities is B. teilhardi discovered first from the
Loc.1 of Zhoukoudian and studied by C. C. Young, then collected from Taiwan Strait
and also Dali of Shaanxi in this paper. B. youngi was found from Shanghecun,
Mengxian, Henan without information about the fossil-bearing bed and the coexisted
species. The specimen from Xianyang is from the layer of 20KaB.P.dated by "“C
method and in association with Coelodonta antiquitatis and Palaeoloxodon,etc.

3 Phylogeny of the Bubalus

The phylogeny of fossil Bubalus was first studied by C. C. Young, and M. Z
Chow and others. Liu and Zhen also did a primary study on the evolutionary
relationship among some species. Here we try to do the same work by the cladistic
analysis. 18 characters are selected for the phylogenetic analysis. Leprobus, the earliest
bovid appeared from the Early Quaternary was selected as the outgroup. The
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symplesiomorphies are coded as (0); the synapomorphies as (1); the question marks
represent uncertain character. The 18 characters and their polarities are as below:

1. Occipital area: projecting backward (0); flat (1)

. Shape of occipital bone: low and wide (width / height < 1.7)(0);narrow and high (1)

. Occipital crest: strong (0); weak or medium (1)

. Vertebra incision on occipital crest: absent (0); present (1)

. Parietal: short (less than 60mm)(0); long(more than 60mm)(1)

2

3

4

5

6. Frontal part between orbits: broad (0); narrow (1)

7. Frontal part between the base of horn cores: concave (0); flat or convex (1)

8. Distance between the posterior border of horn cores and occipital crest: long (0); short (1)

9. Distance between the posterior border of orbit, and the base of horn cores: long (0); short (1)

10. Distance between the supraorbital foramina: longer than 90mm (0); shorter than 90mm (1)

11. Position of orbits: facing laterally (0); facing somewhat forward (1)

12. Circumference of horn cores at the base: larger than 400mm (0); smaller than or equal to 400mm (1)

13. Direction of horn cores: backward (0); only slightly backward (1)

14. Maximum breadth between the base of homn cores: wider than 120mm (0); less than 120mm (1)

15. Cross section of the horn cores near the base: round or approximately round (0); triangular (1)

16. Shape of hom cores: slender and long (0); thick and short or bulky (1)

17. Angle between horn cores and the sagittal plane of the skull: small (0); big (1)

18. Index of hom cores: big (0); small (1)

Based on the features mentioned above, we obtained a character data matrix, and
further gained a strict consensus cladogram after the data matrix was calculated with
the program PAUP (version 3.1.1). The cladogram demonstrates that the phylogenetic
relation between B. teilhardi and B. tingi is uncertain, probably partly because of too
many uncertain characters in B. tingi. Of all 18 characters, only two apomorphies
appeared in B. teilhardi, implying that it is rather primitive and is consistent with its
old age (Middle Pleistocene). The species that successively evolved from the genus
after B. teilhardi and B. tingi are B. brevicornis, B. mephistopheles and B. wansijocki.
B. guzhensis, B. triangulatus, B. youngi, B. bubalus and B. bubalis are located at
the same node based on synapomorphies 1,6,11 and 13. The phylogenetic relations
among these five species are uncertain except that B. bubalus and B. bubalis are a
sister group. They and B. wansijocki are a sister group based on synapomorphies 1
and 6. The result of the present analysis shares some similarities with the view from
Chow and Xu (1957). For instance, the phylogenetic relation between B. teilhardi and
B. tingi in this article does not negate the corresponding conclusion raised by Chow
and Xu. The systematic relationship between B. mephistopheles and B. brevicornis
proposed by Chow and Xu is also similar to the one in this article. However, the
present analysis does not support the view held by Chow and Xu that there is a
rather close relationship between B. youngi and B. wansijocki, and the latter evolved
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directly from B. brevicornis. The cladogram indicates that B. youngi shares a closer
relationship with B. bubalus rather than with B. wansijocki.
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BAR 1 %87 (Explanations of Plate I)

1. BEKE Bubalus youngi

T A B HE S5 kB (complete two hom cores and the skull behind the orbits), NWUV 1241

la. BT (anterior view), X 0.08; 1b. M (ventral view), x 0.075; lc. JGM (posterior view), X 0.1; 1d. ZEMM
(lateral view from left-side), x 0.1; le. Z M1~3, EEM (crown view), X 0.5

2.3. MIKKE Bubalus teilhardi

A 5e BN A K HEJ5 3k & (incomplete two horn cores and the skull behind the orbits), NWUV 1239

2a. BT (anterior view), X 0.1; 2b. /5 (posterior view), x 0.1; 2c. ZEMMM (lateral view from left-side), X 0.15

HEENEMR REBNEGARZEMIERXH (2 complete left, incomplete right hom core and the crushed skull)

NWUV 1240, 3a. BT#L (anterior view), X 0.1; 3b. 3% (posterior view), X 0.1
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