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Fig.1 Map of the fossil localities
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Tab.1 Fossil specimens studied in this paper

Taxa
Elements Field No. Catalog No. ~ Square Locality Horizon Repository
Stephanorhinus - TNP00315 -
kirchbergensis Mandible ’

(Jaeger, 1839) Mandible  96-SGT2:1 - -

96-SGT2:2 - -

Left femur

Elasmotherium Left N-08-075 V 20128.1 116-4
peii Chow, 1958 Mc IV
N-08-080 V 20128.2 116-4

Left magnum
Right  N-11-029 V 20128.3 G23-7
scaphoid
Left N-12- -05 V20128.4 2012
scaphoid
Left DP4 2008-11-09(5) V 20129.1
Right M1 8 V 20129.2
Right M2 7 V 20129.3
Right M3 4 V 20129.4
Right p4 6 V 201295
Right m2 2 V 20129.6
Left m2 or m3 1 V 20129.7
Left m3 2008-11-09(3) V 20129.8
2002. . 19 20-22

3.1

Mammalia Linnaeus, 1758
Perissodactyla Owen, 1848
Rhinocerotidae Owen, 1840
Dicerorhininae Simpson, 1945
Stephanorhinus Kretzoi, 1942
( ) Stephanorhinus kirchbergensis (Jaeger, 1839)
Subfamily Elasmotheriinae Dollo, 1885
Genus Elasmotherium Fischer , 1808
Elasmotherium peii Chow, 1958
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2

Fig.2 Stephanorhinus kirchbergensis from the Nihewan Basin
A (TNP00315) mandible from Daheigou B.

(SGT2:2) left femur from Shigou A1, B1.
Cl. anterior view C2.

buccal views

A2, B2.

posterior view C3.

(SGT2:1) mandible from Shigou C.

occlusal views A3, B3.

ventral views

lateral view C4. medial view.
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3.2.1 (= ) Stephanorhinus kirchbergensis (Jaeger, 1839)
1931. Rhinoceros choukoutiensis Wang, p.69-76, pls I-IV™,
1941. Rhinoceros mercki-Teilhard de Chardin and Pei, p.62-65, text figs 50-52**,
1963. Dicerorhinus choukoutienensis—Chow, p.62-70, pl.I".
1976. Dicerorhinus kirchbergensis—Ji, p. 62, pl.I, fig.5"".
1976. Dicerorhinus mercki-Jinniushan Excavation Team, p.122-123, pl.1, figs3-5"°,
1979. Dicerorhinus choukoutienensis—Chow, p.236-258, pls 1-11™,
1986. Dicerorhinus kirchbergensis—Xu, 229-241, pl. 1®,
1996. Dicerorhinus mercki-Huang, p.183-193, text fig.86, pls XXX-XXXI%1,
1998. Rhinoceros sinensis-Wu, p.125, pl. 1, figs 8-8%2
2002. Dicerorhinus mercki-Tong, p.111-120, text figs 3-6-3-7, pls 11-12%%,
20 1.
1.
2
Tab.2 Mandibular measurements of Stephanorhinus kirchbergensis (mm)
Dimensions Daheigou Shigou 13 Three West
« ) Rhino Cave® CKT Loc.13"™  gorges™  Europe™
Symphyseal Min 106.4 109
length Max 127.2 137
Mean 132.3 116.8(2) 128 1255 118.3(4)
Distal ~ Min
width of symphysis Max
Mean 78 58.1 70 615
Least Min
width of symphysis Max
Mean 51.8 <60 57.2 52.6
p4 Depth of Min 86
mandibular body at p4  pMax 114
Mean 72.1 72 817 76.4 97.1(18)
ml Depth of Min 81.6 90
mandibular body atml  pax 101.8 117
Mean 83 92.4(3) 102.9(15)
m2 Depth of Min 92.9 93
mandibular body at m2  pax 104.1 125
Mean 95 98.5 108.6(16)
m3 Depth of Min 89.3 100
mandibular body at m3  pax 107.7 125
Mean >95 95.8(3) 115.8(10)
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p2 U
p2 ml
2)
p2
p3  p2
p4 p3 ml p4
m2 ml
m3 m2
2-A2, B2 2
2-4
[26]
3.4 Ma
3
Tab.3 Measurements of the lower teeth of Stephanorhinus kirchbergensis (mm)
Nihewan Rhino Cave ! West Europe™™®
CKT Loc.1™
Dimensions CKT
Min Max Mean Min Max Mean Min Max Mean Loc.9®™  Min Max  Mean
p2 L 267 292 305 335 321(7) 26 32 29(7) 28 31 34 321(8)
w172 18 187 205 194(7) 17 23  195(7) 20 215 20.9(7)
p3 L 26.3 345 368 356(4) 33 38 36.4(5 33 35 46 40(13)
w 24 259 286 27.2(4) 21 29  24.2(5) 24 27 355 30.2(13)
p4 L 38 384 42 434 426(4) 40 49 43(5) 36 38 51 44.8(19)
w 28 286 30 327 313(4) 30 36 33205 27 285 385 33.9(21)
m1 L 43 433 418 479 453(4) 40 45  42.5(6) 42 43 59 51.2(17)
w315 319 331 37 354) 29 33 31.3(6) 32 33 42 37.2(17)
m2 L 48 487 518 565 55.2(4) 38 53  44.2(6) 43 53 63  57(16)
W 309 318 346 363 354(4) 29 34  30.7(6) 31 32 40 36.6(19)
m3 L 463  46.8 521 604 558(4) 47 57 53.4(5) 52 50 64 58.4(14)
W 294 295 326 357 337(4) 30 38 345 30 31 39 34.3(13)
p2-m3 L 2481 265 292¢a’* 234
mi-m3 L 130 137 1335 181 ca’ 137
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2.6 Ma 271

2-C  Fortelius et al. ¥
(trochlear trough)
(inter-condyloid fossa)

Fortelius et al. Guérin™®
/ 39%, /
28.8% / 34% 3
35.8% 28.27% 31.4%
511mm ( 4) 9
415 mm®
505 mm""
131 mm
Loose®™ Guérin®™  Fortelius®* *!
van der Made™ 1
Ma
1 Ma 20 Ka 20l
4
Tab.4 Measurements of the femur of Stephanorhinus kirchbergensis (mm)
Dimensions ’ VWest
Shigou( ) Anping™ CKT Loc.9®® Taubach®™  Europe™
Greatest length 511 1 * 538 1 415 1 5221 1 502-573(3)
Antero-posterior diameter of the caput ~ 88.5 989 1 85-96.5(2)
Transverse diameter of the caput 94 1042 1 90-103(3)
Greatest breadth of the proximal end 183 193-221.5(2)
Breadth across the 3rd trochanter 136 142-161.5(4)
Height of the 3rd trochanter 69 67-96.5(4)
Minimum antero-posterior diameter of 48 49.3 61-66(4)
the shaft
Greatest depth of the distal epiphysis 160.5 162-198(6)

Distal breadth 144.5 114-129(4) 138-176(8)
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( )
(\V2850.5)
9 m1-3 118.5 9
p4 [34]
1.8 Ma ¥
[36-37]
26] [38] 1.1
Ma BP®!
(Dicerorhinus choukoutienensis Wang,
1931) [e2]
3.2.2 Genus Elasmotherium Fischer , 1808
( ) ¢ / 50)
P2
0-0-2-3/0-0-2-3
M1 M2
( ) ( )
( Fischer®®:  zittel*; Chow®™; Guérin™®; Shvyreva®? Prothero

et al.“: Cerdefio™: Antoine™  Heissig"")

Elasmotherium peii Chow, 1958 ( 3-6)

1930. Elasmotherium sp.~Teilhard de Chardin & Piveteau, p.29-30",

1958. Elasmotherium inexpectatum—Chow, p.139, PI I-B®!.

1958. Elasmotherium sp.—~Chow, p.139, PI |-C®

1958. Elasmotherium cf. inexpectatum-Chia and Wang, p. 35-37, Pls. XIV-1 and XV-15,
2002. Elasmotherium caucasicum-Antoine, p.43-45™1,

2005. Elasmotherium caucasicum-Deng and Zheng, p.110-121%!,

DP4:
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(crista) (cristella) 1/3
X 56x45 mm
91 mm DP4 x 48x50 mm™*®
M1: 187 mm CT
styloloph™
(protosinus anterior: Teryaev!™) (protosinus posterior: Teryaevi™)
antecrochet: Teryaev!™) (hyposinus
anterior: Teryaevi™) 1/3
100 mm
X 68x58 mm
M2:
M3
164 mm CT
styloloph
M1
1/3
X 72x58 mm
Ma3: M1 M2
(hyposinus anterior
and posterior) X 66x51
mm 126 mm
p4
X 41x27 mm
74 mm

m2
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3 Fig.3 Teeth of Elasmotherium peii
A.  leftDP4(V20129.1) B. leftm3(V 20129.8) C. right p4 (V 20129.5); D.  right m2 (V 20129.6); E.  right M3 (V
20129.4 F. right M2(V 20129.3); G.  right M1(V 20129.2). Al, C1. occlusal views; A2, B2, C2, D2. lingual
views; A3, B3, C3,D1, E, F, G. buccal views B1. root view
CT X
75%40 mm 104 mm
m3 m2
m2

X 72-84x33 mm
129-130 mm

,V 20128.3 V 20128.4
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Tab.5 Tooth measurements of Elasmotherium peii with comparisons to other species (mm)
Elasmotherium peii Elasmo_therium E_Ia_sr_notherium Elasmotherium
Tooth caucasicum sibiricum chaprovicum
dimension () @ 4 [e2. 461 . -
Min Max Mean Min  Max Mean Min Max Mean
DP4 L 56 48 48
W 45 47 50
P3 L 45 46
W 45 47
P4 L 47 40 62 41-49.5 53.5
W 57 50 57 39.8-50 46
M1 L 68 59 48 43 65 46-50 >72
W 58 63 49 63 75 51-58 53
M2 L 72 84 70* 69 86 79.3  60-74.6 (67.4)" 83
W 58 63 59* 64 76 67.6 49-72 (60.5) 54
M3 L 66 70 77 113
W 51 62 65 70
p3 L 32 37
W 22 30
p4 L 41 42 49
w27 30 30
ml L 55.5 52 72
W 37 37 47
m2 L 75 75.5 70 95 64.2-84 (73.1)
W 40 43 39 50 34-43.5 (36.5)
m3 L 72 84 60 98
W 33 33 30 44
* 8] #
4 CT

Fig.4 Sections of the teeth of Elasmotherium peii, based on CT images
A. Right M1(V20129.2) TA/99.84mm B. Right M2 (V 20129.3) TA/103.68 mm C. Right M3 (V 20129.4) TA/63

mm D. Rightm2(V20129.6) TA/39.2mm;E. leftm2 m3(V20129.7) TA/69 mm
““TA/I" to tooth apex Dashed lines indicate where breakages occur
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Fig.5 Carpals of Elasmotherium peii from Shanshenmiaozui
A right scaphoid (V 20128.3) B. left scaphoid(V 20128.4) C. left magnum (V 20128.2)
C1. anterior view; A2, B2, C6. lateral views C2. ( ) plantar view (posterior view); A3, B3, C3.
proximal views; A4, B4, C4. distal views; Al, B1, C5. medial views
LF. lunar facet; Mc3F. Mc 111 facet; MF. magnum facet; RF. radial
facet; SF. scaphoid facet; TF. trapezoid facet; TZF. trapezium facet; UF.

unciform facet; VP. volar process.
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3
(volar process)
(posterior tuberosity)
6
Fig.6 Mc IV of Elasmotherium peii, compared to other species
A, ,V 20128.1, ; B, ,V 17616.18, ; C, , V4394.4, :D,
, N0.323, .Al,B1,C1 D, A2,B2,C2 D2, ;A3,B3,C3 D3, A4, B4 C4, ; A5,
B5,C5 D4, A, Elasmotherium peii, V 20128.1, SSMZ; B, Coelodonta nihowanensis, V 17616.18, SSMZ; C, Coelodonta

antiquitatis, V4394.4, Salawusu; D, Stephanorhinus kirchbergensis, No.323, Shennongjia. A1, B1, C1 and D1, anterior views; A2, B2,
C2 and D2, plantar views; A3, B3, C3 and D3, medial views; A4, B4 and C4, lateral views; A5, B5, C5 and D4, proximal views.
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3
6-A4
4 [48]
3.8 Teilhard de
Chardin et Piveteau™
Teilhard de Chardin et Leroy
) "undescribed
limb-bones and tooth" (P. 139; PI. I: fig.
C)[S]
m1-2 41
P2
m3 m2
4 cT
XIV-1A
(p. 36; XIV-1D) B4
Fischer von Waldheim®™”
Elasmotherium sibiricum Fischer 1808 Borissiak!*®!
Elasmotherium caucasicum Borissiak, 1914 (postfossette basin)
B Teryaevt™

CT
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Sinaya Balka
P4
||S|| 1)
2) 3) &2
Shvyreval* > 4 Elasmotherium sp.,

Elasmotherium peii, Elasmotherium caucasicum  Elasmotherium sibiricum

Chow!®
Elasmotherium inexpectatum Chow, 1958 Elasmotherium peii Chow,
1958 E.
caucasicum™
2-3 mm
M3 M2
M3
M3
P4
22017 P4 12204
Antoine™"
MN18 (2,421
1 13 ”
[12, 42, 47]
[12, 42, 47]
[33] cc >3
(3]
10
Shvyreva'* 130

Chow™
[33]
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6

Tab.6 Measurements of the magnum (mm)

Elasmotherium peii

Elasmotherium caucasicum

Dimensions V 20128.2 This paper Slodkewitsch®®!
L 86.2 108
66.6 85
H 74.7
7
Tab.7 Measurements of the scaphoid (mm)
Dimensions Elasmotherium pe_ii Elasmotherium peii Elasmotherium caucasicum
V 20128.3-4 This paper Deng and Zheng™ Slodkewitsch!®
L 98.48-110.33 119. 5, 113, 108 112
79-86.2
H 78.10-81.59 82,78,75.4 95
L prox. art. 55.9-58.8 77,70, 65
W prox. art.  61.8-68.7 77-89
L dis. art. 80-82.2 81-89
W dis. art. 38.9-39 ~46,~42,45.3
8
Tab.8 Measurements of the Mc IV (mm)
Dimensions Elasmotheriun7 peii Elasmotherium peii Elasmotherium caucasicum EIasrthherium sp.
V 20128.1 This paper  Deng and Zheng™® Slodkewitsch®®! Guérint®
L 244 226
DT prox. 55.22 66.1-69.5 68.5
DAP prox. 53.96 72-78 66

(8] [34]

(Sinotherium lagrelii)

Shvyreva!*
40

2.6-2.2 Ma BP
1.95-1.77 Ma BP®®
0.8-0.4 Ma BPE?

[1
(8]

(Sinotherium) Deng et al®

Shvyreva'®
Elasmotherium chaprovicum Shvyreva, 2004
2.2-1.1 Ma BP
1.1-0.8 Ma BP
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5 [=7] Chow™
(=1 (Elasmotherium)
(2.58 Ma BP)
) 1975
(Chilotherium sp.) ( ) (Elasmotherium peii) )

(Coelodonta nihowanensis) ( ) Stephanorhinus kirchbergensis -

) (Coelodonta antiquitatis) (- )

4

M3 M2 M3

CT Titov V



+ 386 ¢ 33

[1] Teilhard CP, Piveteau J. Les Mammiferes de Nihowan (Chine)[M]. Annales de Paléontologie, 1930, 19: 1-134

[2] [9 2001, 39(1): 72-75

[3] Deng T, Zheng M. Limb Bones of Elasmotherium (Rhinocerotidae, Perissodactyla) from Nihewan (Hebei, China)[J]. Vertebrata
PalAsiatica, 2005, 43 (2): 110-121

[4] [ 2011 31(4): 643-653

[5] Tong HW, Hu N, Wang XM. New remains of Canis chihliensis (Mammalia, Carnivora) from Shanshenmiaozui, a lower Pleistocene
site in Yangyuan, Hebei[J]. Vertebrata PalAsiatica, 2012, 50(4): 335-360

[6] Tong HW, Wang XM. Juvenile skulls and other postcranial bones of Coelodonta nihowanensis from Shanshenmiaozui, Nihewan
Basin, China[J]. Journal of Vertebrate Paleontology, 2014, 34(3): 710-724, doi:10.1080/02724634.2013.814661

[7] Teriaev WA (=Teryaev VA). On the structure of teeth and the synonymy of Elasmotherium Fisch. and Enigmatheriuin M. Pavlov[J].
Bulletin de la Societé des Naturalistes de Moscou, Section Géologique, 1929, 7(1-2): 465-496

[8] Chow MC. New elasmotherine rhinoceroses from Shansi[J]. Vertebrata PalAsiatica, 1958, 2(2-3): 131-142

[9] [M] 2007, 1-396

[10] Guérin C. Les rhinocéros (Mammalia, Perissodactyla) du Miocéne terminal au Pléistocéne supérieur en Europe occidentale[J].
Documents du Laboratoire de Géologie Lyon, 1980, 79: 1-1185 [3vols]

[11] Antoine P-O. Phylogenie et evolution des Elasmotheriina (Mammalia , Rhinocerotidae)[J]. Mémoires du Muséum National d'Histoire
Naturelle, 2002 , 188: 1-359

[12] David A, Eremeico N. Findings of Elasmotherium cf. peii (Chow Minchen, 1958) from sediments of Early Pleistocene (Upper
Villafranchian) at Salcia (Republic of Moldova)[A]. In: Petculescu A, Stiuca E (eds). Advances in Vertebrate Paleontology "Hen to
Panta"[C]. Bucharest, 2003, 17-24

[13] van der Made J. The rhinos from the Middle Pleistocene of Neumark-Nord (Saxony-Anhalt)[A]. In: Mania D et al. (eds).
Neumark-Nord: Ein Interglaziales Okosystem des Mittelpal4olithischenMenschen[C]. Versffentlichungen des Landesmuseums fiir
Vorgeschichte, 2010, 62: 433-527

[14] Wang KM. Die fossilen Rhinocerotiden von Choukoutien[J]. Contributions from the National Research Institute of Geology
(Nanking), 1931, 1 (1): 69-84

[15] Teilhard CP, Pei WC. The fossil mammals from Locality 13 of Choukoutien[J]. Palaeontologia Sinica, New Ser. C, 1941, 11: 1-106

[16] 20 (Dicerorhinus choukoutienensis Wang) [J] 1963
7(1): 62-70

[17] N 1976 14(1): 59-66

[18] [ 1976, 14: 120-127

[19] [ 1979 17(3): 236-258

[20] Dicerorhinus mercki (Jager, 1839) [J] 1986, 24(3): 229-241

[21] [A] ( ) M]
1996.183-188

[22] [ 1998, 17: 121-136

[23] [Al [M] 2002, 111-120

[24] ( ) [ 2010, 55(11): 1015-1025

[25] [ 2012
31(4): 381-394

[26] [ 1974 12(2): 99-110

[27] Qiu ZX. Quaternary environmental changes and evolution of large mammals in North China[J]. Vertebrata PalAsiatica, 2006, 44:
109-132

[28] Teilhard de Chardin P. Fossil mammals from locality 9 of Choukoutien[J]. Palaeontologia Sinica, Ser. C, 1936, 7(4): 1-61

[29] Fortelius M, Mazza P, Sala B. Stephanorhinus (Mammalia: Rhinocerotidae) of the western Europe Pleistocene, with a revision of S.
etruscus (Falconer, 1868) [J]. Palacontographia Italica, 1993, 80: 1-16



3 + 387 ¢

[30] Loose H. Pleistocene Rhinocerotidae of west of Europe[J]. Scripta Geologica, 1975, 33:1-59

[31] Fortelius M. Ecological aspects of dental functional morphology in the Plio-Pleistocene rhinoceros of Europe[A]. In: Kurten B (ed.).
Teeth: Form, Function, and Evolution[C]. New York: Columbia University Press, 1982, 163-181

[32] Kahlke H-D. Die Rhinocerotidenreste aus den Travertinen von Taubach[J]. Quartarpaldontologie, 1977, 2: 305-359

[33] [ 1984, 22(3): 230-238
[34] [M] 1978 1-85
[35] [ 2000 20(2): 142-155
[36] ( ) M] 2011, 1-257
[37] [31 2007 27(6): 922-944
[38] [A]
[c] 1991, 61-73
[39] M] 2006, 1-278

[40] Fischer von Waldheim G. Sur I'Elasmotherium et le Trogontherium deux animaux fossiles et inconnus de la Russie[J]. Memoires de
la Societe Imperiale des Naturalistes de Moscou, 1809, 2: 250-268

[41] Von Zittel KA. Text-Book of Palaeontology Volume 3 Mammalia[Z]. London: MacMillan and Co., Limited, 1925, 1-316

[42] Shvyreva AK. History of the rhinoceros Elasmotherium[M]. Stavropol: G. N. Prozriteleva & G. K. Prave, 1995. 1-106 [in Russian]

[43] Prothero DR, Guérin C, Manning E. The history of Rhinocerotoidea[A]. In Prothero DR, Schoch RM (eds). The evolution of
Perissodactyls[C]. New York: Oxford University Press, 1989, 322-340

[44] Cerdefio E. Cladistic Analysis of the Family Rhinocerotidae (Perissodactyla)[J]. American Museum Novitates, 1995, 3143: 1-25

[45] Heissig K. The American genus Penetrigonias Tanner & Martin, 1976 (Mammalia: Rhinocerotidae) as a stem group elasmothere
and ancestor of Menoceras Troxell, 1921[J]. Zitteliana, 2012, Vol. A 52: 79-95

[46] Borissiak (Borisjak) A. Sur la dentition d'Elasmotherium caucasicum n. sp[J]. Bulletin de I'Académie Impériale des Sciences de
St.-Pétersbourg. VI série, 1914, 8 (9): 555-558 [in Russian]

[47] Titov VV. Late Pliocene large mammals from northeastern Sea of Azov region[M]. Rostov-on-Don: SSC RAS Publishing, 2008,
1-264 [in Russian]

[48] Teriaev WA. Has the Elasmotherium been tridactylous?[J]. Annuaire de la Societe Paleontologique de Russie, 1930, 8: 77-82 [in
Russian with English abstract]

[49] Teilhard de Chardin P, Leroy P. Chinese fossil mammals[J]. Institut de Géo-Biologie, 1942, 8: 1-142

[50] Fischer von Waldheim G. La notice d'un animal fossile de Siberie inconnu aux naturalistes[Z]. Programme d'Invitation a la Seance
Publique de la Societe Imperiale des Naturalistes, 1808, 23-28

[51] Noskova NG. Elasmotherians—evolution, distribution and ecology[A]. In: Cavarretta G, Gioia P, Mussi M et al. (eds). The World
of Elephants[C]. Roma: Consiglio Nazionale delle Ricerche, 2001, 126-128

[52] Teryaev VA. Geological position of the forehead-crested rhinoceros (Elasmotherium)[J].Sovetskaya Geologya, Gosudarstvennoe
1zd-vo, Moskva/Leningrad, 1948; 34: 81-89 [in Russian]

[53] Shvyreva AK. The rhinoceroses of the genus Elasmotherium in the biochronology of Eastern Europe[A]. Abstract Book of the Vith
International Conference on Mammoths and their Relatives. SASG, 2014, Special Volume 102: 180-181

[54] Von Slodkewitsch W. Zur Osteologie der Handwurzel von Elasmotherium caucasicum Borissiak[J]. Annuaire de la Societe
Paleontologique de Russie, 1930, 8: 83-90

[55] Deng T, Wang S Q, Hou S K. A bizarre tandem-horned elasmothere rhino from the Late Miocene of northwestern China and origin
of the true elasmothere. Chinese Science Bulletin, 2013, 58(15): 1811-1817

[56] 177 2008, 27(1): 70

[57] Kosintsev P. Relict mammal species of the Middle Pleistocene in Late Pleistocene fauna of the western Siberia south[A]. In: Titov
VV, Tesakov AS (eds.). Quaternary Stratigraphy and Paleontology of the Southern Russia: Connections Between Europe, Africa
and Asia: Abstracts of the International INQUA-SEQS Conference (Rostov-on-Don, June 21-26, 2010) [Z]. Rostov-on-Don:
Russian Academy of Science, 2010, 78-79

[58] - ] o )
2006, 36(4): 359-369



«388 33

New Fossils of Stephanorhinus kirchbergensis and
Elasmotherium peii from the Nihewan Basin

TONG Haowen', WANG Fagang’, ZHENG Min®, CHEN Xi"*

1. Key Laboratory of Vertebrate Evolution and Human Origins of Chinese Academy of Sciences, Institute of Vertebrate Paleontology
and Paleoanthropology, Chinese Academy of Sciences, 100044 Beijing; 2. Hebei Province Institute of Cultural Relics, Shijiazhuang
050031; 3. Tianjin Natural History Museum, Tianjin 300211; 4.University of the Chinese Academy of Sciences, Beijing 100049
Abstract: Rhinoceros mandibles and femora from Daheigou and Shigou were collected
from Middle and Early Pleistocene strata, respectively. The specimens were attributed to
Stephanorhinus kirchbergensis (=Stephanorhinus mercki) based on the following characters:
constriction of the symphysis; lack of incisors; smooth enamel layer without cementum; and a
long femur. The fossils of Stephanorhinus kirchbergensis herein reported represent the definite
earliest record with certain provenance of this species in China. The teeth and foot bones of
Elasmotherium from Shanshenmiaozui and Heitugou represent the best fossil materials ever
recovered in the Nihewan Basin. In particular, tooth specimens are the first discovery in the
Nihewan Basin. Based on dental morphology and dimensions, the elasmothere fossils recently
discovered can be referred to the species Elasmotherium peii. The authors propose here that
Elasmotherium peii is a valid species name and that all Early Pleistocene elasmothere fossils in
China can be included in this species. The Quaternary elasmothere in China is quite different
from those of the Caucasian region in the following aspects: thicker but less crimped enamel
layer; metaconid much more developed; more elongated upper teeth; smaller M3 compared to
M2; less developed metastyle; metaloph fused with ectoloph in M3; and lophs more developed
in upper teeth. In addition, Chinese materials are also different from Elasmotherium sibiricum in
their relatively less hypsodont teeth, thicker enamel and prominent roots. Recent biostratigraphic
studies show that the Elasmotherium-bearing strata are Early Pleistocene in age. Since the
Pliocene onward, the following rhinoceros taxa occurred in the Nihewan Basin: Chilotherium
sp. (Pliocene), Elasmotherium peii (Early Pleistocene), Coelodonta nihowanensis (Early
Pleistocene), Stephanorhinus kirchbergensis (Early to Middle Pleistocene) and Coelodonta

antiquitatis (Middle to Late Pleistocene).
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