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Abstract: Bovine is very common in Quaternary hominid sites in China with abundant fossil
specimens. But there are still many controversies of the identification and classification. Isolated
teeth are the most very often finds at cave sites in South China, so the problems about the
identification of Bovine are particularly acute. The present paper describes the fossil Bovine
from Bailong Cave in Hubei Province. There are a large quantity of isolated teeth, broken crania,
horn-cores, mandibles and post-cranial bones. The remarkable characters of these fossils are as
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follows: horn-cores short and strong, dorsoventrally elliptical in cross-section; frontals arched and
rised between the horn-cores; parietals retreat from face frontails; occipitals round and relatively
high; postcornual constriction is quite narrow and the temporal fossae have strong depressions;
the angle of mandible is over 90°and the mandibular ramus leans backward; morphological
complexity of p2 is between that of Bubalus and Bos (Bos) taurus. Based on the morphological
characters and dimensions, these fossils are referred to Bos (Bibos) gaurus. Bailong Cave has the
most abundant specimens of Bos (Bibos) gaurus in China, which offer the important evidences to
distinguish the Bovine fossils from Cave sites in South China.

Key words: Bos (Bibos) gaurus; Morphologies of frontal, parietal and occipital; p2; Bailong
Cave; Pleistocene
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3.1

Class Mammalia Linnaeus, 1758
Order Artiodactyla Owen, 1848
Family Bovidae Gray, 1821
Subfamily Bovinae Gray, 1821
Genus Bos Linnaeus, 1758
Subgenus Bos (Bibos) Hodgson, 1837
Bos (Bibos) gaurus Smith 1827
Colbert  Hooijer®, Bl Hodgson™, Sokolov™™, Groves™

Hooijer?!

postcornual constriction

p2 m3

3 13 12 1427 48
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3.2

3.2.1
3 (V18843.1, V18843.2, V18843.3) 2 (Vv18843.4,

V188435) (1)

1 Bos (Bibos) gaurus
Fig.1 Craniums, horn core and mandibles of Bos (Bibos) gaurus from Bailong Cave
a. (\Vv18843.1), al. a2. a3. b. (V18843.2), c.

(V18843.4); d. (V18843.6), . (V18843.8),
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295
M3
M2 335 M1
100
240 90
V18843.4 V188435
310 255
3.2.2
12 V18843.6-10 V18843.19-25
V18843.6 415
90° V18843.7
233
3.2.3
DP2 DP3 38

DP4 46 dp2 3
126 M1/M2 199
ml/m2 213 m3 84
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2 Bos (Bibos) gaurus

Fig.2 Upper and lower cheek teeth of Bos (Bibos) gaurus from Bailong Cave
a. DP3 DP4 V18843.13 b. P2 BLD-YX-P2-79 c. P3 BLD-YX-P3-35 d. P4-M3 V18843.2

1 2 3 e. dp2 dp3 dp4 V18843.7 f. p2-m3 V18843.8 el, f3 62, f2
e3, f1

M1 M2 M1 M2 M1
M2 M2 M3

M3 M1 M2
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1 Bos (Bibos) gaurus
Tab.1 Measurements of the cheek teeth of Bos (Bibos) gaurus

L 22.42 mm 29.64 mm 25.63 mm 1.81 mm 7.1%
DP3 38 w 12.53 mm 22.42 mm 17.45 mm 2.22 mm 12.7%
L'w 1.12 2.08 1.51 0.24 15.9%
L 20.36 mm 29.52 mm 25.52 mm 2.12 mm 8.3%
DP4 43 w 13.46 mm 25.8 mm 19.17 mm 3.06 mm 15.9%
Lw 0.85 177 1.37 0.24 17.7%
L 11.14 mm 14.01 mm 12.84 mm 1.23 mm 9.6%
dp2 3 w 9.02 mm 10.28 mm 9.46 mm 0.58 mm 6.1%
Lw 1.24 1.47 1.36 0.10 7.1%
L 14.97 mm 22.84 mm 18.53 mm 2.12mm 11.5%
dp3 38 w 7.69 mm 13.72 mm 9.82 mm 1.43 mm 14.6%
L'w 1.48 2.36 191 0.24 12.4%
L 29.01 mm 34.56 mm 31.80 mm 1.71 mm 5.4%
dp4 57 w 11.75 mm 16.99 mm 13.78 mm 1.37 mm 9.9%
Lw 1.84 2.70 2.32 0.19 8.4%
L 17.52 mm 2551 mm 21.89 mm 1.78 mm 8.2%
P2 127 w 11.58 mm 20.65 mm 15.67 mm 1.51 mm 9.7%
w 1.07 1.82 1.41 0.13 9.6%
L 17.64 mm 24.98 mm 21.54 mm 1.87 mm 8.7%
P3 121 w 13.31 mm 25.27 mm 19.36 mm 2.18 mm 11.3%
w 0.73 1.54 1.13 0.16 13.8%
L 14.82 mm 23.43 mm 19.12 mm 1.88 mm 9.8%
P4 126 w 13.43 mm 28.52 mm 21.27 mm 3.27 mm 15.4%
Lw 0.60 1.70 0.93 0.23 24.8%
L 28.48 mm 36.79 mm 31.99 mm 1.84 mm 5.7%
M3 87 w 13.92 mm 29.38 mm 23.12 mm 3.64 mm 15.8%
w 1.05 2.24 1.42 0.24 17.0%
L 7.96 mm 15.56 mm 12.11 mm 1.53 mm 12.7%
p2 71 w 4.49 mm 12.53 mm 8.65 mm 1.61 mm 18.6%
Lw 1.01 2.15 1.43 0.25 17.3%
L 17.02 mm 26.63 mm 22.50 mm 1.67 mm 7.4%
p3 115 /4 8.44 mm 15.55 mm 12.20 mm 1.33 mm 10.9%
Lw 1.35 2.73 1.87 0.26 14.0%
L 19.56 mm 26.92 mm 23.88 mm 1.60 mm 6.7%
p4 102 w 11.36 mm 18.29 mm 14.38 mm 1.38 mm 9.6%
Lw 1.26 231 1.68 0.22 12.9%
L 36.22 mm 47.71 mm 41.01 mm 2.38 mm 5.8%
m3 84 w 11.04 mm 22.43 mm 17.60 mm 2.42 mm 13.7%
Lw 1.78 3.39 2.37 0.34 14.2%
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V18843.1 39188
Colbert  Hooijer V18843.3
Hooijer®! Coll.Dub.no.2797 2797
Dubois® Bibos protocavifrons
Hooijer Bibos

palaesondaicus V18843.1
60° V18843.1 2797 V18843.1

Bibos
Hooijer™ Bibos

131 [34]

90°

3 Bos (Bibos) gaurus p2
Fig.3 The uniformity and variability of p2 of Bos (Bibos) gaurus from Bailong Cave
al-3. BLD-YX-p2-57  right bl-3. BLD-YX-p2-24  left c1-3.BLD-YX-p2-23  left d1-3.BLD-YX-p2-01  right

el-3. BLD-YX-p2-44 right f1-3. BLD-YX-p2-54 right g1-3. BLD-YX-p2-29 left h1-3. BLD-YX-p2-19 left
i1-3. BLD-YX-p2-27 left; 1-3 crown view buccal view lingual view.
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4.1.2
p2
3 p2
p2
p2 1
2 p2 3 p2
p2
p2 dp2
2 Bos (Bibos) gaurus
Tab.2 Measurements comparison of cheek teeth of Bos (Bibos) gaurus from Bailong Cave (mm)
B. (B.) gaurus  B. (B.) sp. B. (B.) sp. B. (B.) gaurus B. (B.) gaurus B. (B.) grangeri B. (B.) gaurus
*
0] b Bl 9 Colbert  Hooijer'®
- L 21.89 211 - - - 20.0-21.0 18.0-23.0
w 15.67 17.0 - - - 17.0 15.0-17.0
b3 L 21.54 23.9 - - - 22.0 18.0-21.0
w 19.36 17.3 - - - 18-21.0 18.0-23.0
oa L 19.12 18.7 - - 17 22.0 17.0-20.0
w 21.27 226 - - 19.5 22.0 21.0-24.0
M1 L 25.61# 29.2 26.9 27.0-28.0 23 29.0 24.0-28.0
W 24.58# 28.7 255 20.5 20 28.0-30.0 26.0-28.0
Mo L 29.72# 33.2 22.0-255 24.0-25.5 26 27.0-32.0 27.0-30.0
W 26.15# 27.6 15.5-19.0 19.2-21.5 22 28.0-31.0 25.0-29.0
M3 L 31.99 - - - 26.7 33.0-34.0 30.0-34.0
w 23.12 - - - 21 27.0-30.0 24.0-29.0
) L 12.11 - 13.0 - - 15.0-16.0 13.0
P w 8.65 - 9.0 - - 11.0-12.0 10.0
s L 22.50 232 17.0 - - 22.0-25.0 19.0
P w 12.20 13.7 12.2 - - 14.0-15.0 13.0
. L 23.88 23.2-26.2 22.0 22.0 - 24.0-26.0 21.0
P w 14.38 13.0-13.9 14.5 15.2 - 16.0 15.0
. L 25.01# 25.6-27.3 22.0 23.8 - 25.0-29.0 24.0-25.0
m
W 18.25# 17.5-19.2 17.0 19.0 - 20.0-21.0 18.0
5 L 26.31# 29.8-30.2 24.0 25.0 26 29.0-31.0 27.0-28.0
m
W 17.64# 19.1-19.7 20.3 20.0 16 21.0-23.0 19.0-20.0
2 L 41.01 40.1-42.8 40.0 41.0 36 45.0 38.0-40.0
m
w 17.60 20.0-24.6 195 19.0 155 20.0-22.0 19.0
* 1
# M1 M2 ml m2
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1
2
4.2 Bubalus Leptobos Bos (Bos)
2007 Leptobos brevicornis 1977-
1982 Bubalus sp. ?
Bubalus
[37)
[38]
Colbert  Hooijer @
p2
4
90°

90°
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p2 p2

Leptobos
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900 [39]
Leptobos crassus

vl Leptobos crassus gonghenensis 4

Leptobos crassus
90°
90°

Leptobos crassus — p2

5

% 4 & b

a2 b2

4

Fig. 4 The comparison of frontals and occipitals in Leptobos, Bubalus, Bos (Bos) and Bos (Bibos)
al-2. Bubalus bubalis (0v2020); b1-2. Bos (Bos) taurus (0v2021); c1-2. Bos (Bos) primigenius ( Sokolovi™;

d1-2. Bos (Bibos) gaurus ( Sokolovi™); e1-2. Leptobos crassus gonghenensis (V5571
V5571 )

med

“end
a b & d e
5 p2
Fig.5 The comparison of the morphology of p2 in Leptobos, Bubalus, Bos (Bos) and Bos (Bibos)
a, Bubalus bubalis (OV2020,  right p2); b, Leptobos crassus ( left p2 B8 ¢, Bos (Bos) taurus

(OV2021, right p2); d, Bos (Bibos) gaurus grangeri (AMNH FM 39192,  left p2); e, Bos (Bibos) gaurus
(BLD-YX-p2-44 right p2) All in crown view
abbreviations pad, paraconid ( ); prd, protoconid ( ); med, metaconid ( );
end,entoconid ( ); hyd, hypoconid ( ); psd, parastylid ( ); esd, entostylid ( )
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Bos taurus Bos primigenius
Bibos gaurus Sokolov™”
Bos (Bos)
Bibos
Bos (Bibos)
gaurus
p2
Bos (Bibos)
Colbert  Hooijer® Bibos gaurus grangeri Bibos
gaurus
1
2 p2
5
Bos (Bibos) gaurus
5
Bos (Bibos)
p2 V5830.1
p2
Colbert  Hooijer®
(Hemibos) (Leptobos)

(Bison) (Bos) (Bubalus)
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p2

Bibos gaurus frontalis

¥4 Hoojer
Bibos gaurus frontalis “« i “c ??  Bos (Bibos)
gaurus L3
Bos taurus “ 7
Bos (Bibos) gaurus
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