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Broom (1937) Teilhard de Chardin (1939) Ewer (1955) Werddin and Lenis (2000)
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Megantereon megantereon M. nihowanensis M. hesperus M. white
M. inexpectatus M. eurynodon M. ekidoit

(Viret , 1954 ; Kurtén, 1968; Hendey , 1974 ; Ficcardli , 1979; Turner , 1987) ,Fccardli (1979)
Turner (1987)
) , (Schaub, 1934 ; Petter and Howell , 1982;

Martinez Navarro and PAmaquist , 1995 ; ,2004) , (P4 my

VPPV , \%

Feidae Gray, 1821
Machair odontinae Gill ,1872
Smilodontini Kretzoi, 1929
Megantereon Croizet et Jobert, 1828
( )  Megantereon f. M. megantereon Croizet et Jobert, 1828

(12
1113 P3 P4 1, 21 Y (VPPV
13042.1 11) ; ,  p4 p3 (V 13043) ; 1 (Vv 13044)
10 km (
118°5 46", 31°3 38") 30m, 8 5
( ,2000)
1 13 11 (V 13042.1 2) ( 10
mm) , , 57mm 7.2 mm ,
( )
2 (V 13042.3) 11 , 6.5 mm 8.6 mm,
11.0 mm
I3 (V13042.4 5) 9.4mm 11.2 mm (

16 mm) , , , 11 12 , ,
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(V 13042.6 7, 1.1 2) , )
170 mm, ( ) 210 mm, 178 mm;

1 , =4 cm
Fg.1 Teeth o Megantereon from Rerzicong Cave, scdes=4 cm
1. It upper canine (V 13042.7) , labid view; 2. right upper canine
(V 13042.6) , lingud view; 3. right P3 (V 13042.98) , a. labid view; b.
crown view; 4. left P4 (V 13042.10) , a. labid view:; b. lingud view; 5. |eft

p4 (V 13043) , a. lingud view; b. crown view
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26.8 Mm 27.6 mm, 14.4 mm 14.6 mm,
( / ) 53% V 13044 , , ,
18.1 mm 9.6 mm, 53 %
V 13042.8 9 , P3 P3 , P2 P3
, 12.8 mm (Vv 13042.9)
P3 (V 13042.8 9, 1.3) , 51 % ,
17.1 mm 6.9 Mm;16.8 mm 6.8 mm
1 y ; 1
2 , )
V 13042.10 ( 1.4) P4, , , 33.0 mm V 13042. 11
( 2) P4, 33.4 mm 3 )
1 26%! 1
(pre-paragtyle) , ‘
3 ] . i > 7i‘i ;.T",'._ '\L\\
’ : &‘;&"ﬂ?ﬂ“\\\ \%\?“N
l il ) ‘ A
; , 35.5%
V 13042.11 ,
V 13043 ( 1.5) ,  p4
p3 p3
) p3 p4 il
21.4mm 9.6 mm , , 2cm

2 (V 13042.11)
Fg.2 The upper carnasid of Megantereon
from Renzidong Cave (V 13042. 11)

A. crown view; B. labid view
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) ) ) Megantereon
(V 13042.6  7) ,

V 13043 p4 , ( Homatherium) | Machairodus

, , Machai rodus
3-Valier  Senéze , ,

( ) : Megantereon

Villaranchian , Les Bouaires Pardines

S-Vdlier Chillac  Senéze (Viret, 1954 ; Shaub , 1925) ; Upper Vadarno Olivola
Taso (Fabrini , 1890; Fccardli , 1979) ; Villaroya La Puebla de Vaverde (Kurtén and

Crusfont , 1977)  Venta Micena (Pons-Moya, 1987) , ,
, , S-Vdlier  Senéze

(D
S-Valier Villaranchian , (
) Viret (1954) Megantereon megantereon S-Vallier
: , 13 ;
;p3 : (
) ,
, S-Valier , (
1, ( 1, P3/ P4) ; P2 (S-Vvallier QSv 1150

F2) ;P4 (S-vdlier , Y Viret ,
1954, A 13, 1b) , S-Vadlier , :

Seneze , ,
Megantereon cultridens Schaub (1925) :
: ( :
Machai rodus) (Schaub1944
) Senéze ,
Sengze : Senéze ,
(1,3 ( 1,p4L P3/ P4) P3
p4 ,
) (Teilhard de Chardin and Fveteau,
1930) (Teilhard de Chardin and Leroy , 1945) ( ,
1978) ( ,1978) ( ,2004)
, Loc.1 M. inexpectatus (Teilhard de Chardin,
1939)

M. nihowvanensis  Teilhard de Chardin and Pveteau (1930)
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; M. nihowvanensis , ,
,P3 p3
( P4 . ) (2004)

M. nihowanensis
, P3/ P4 47.6 %;p3 ,

1 Megantereon

Table1 Measurementsand comparisons o the teeth of Megantereon (mm)
Fanchang
_ S-vdlierV Nebraska®  zkD?  Senéze® LDY NHWP  GM?  Shurveburg?
left right
1L 5.7 5.7 — — — — — — — —
w 7.2 7.2
2L 6.5 — — — — — — — — —
w 8.6
3L 9.7 9.4 — — — — 10.0 — — —
w 11.3 1.2 1.2
c¥L 26.8 27.6 19.7 — — 24.5 25.7 — 29.0 —
W 14.4 14.6 10.7 13.8 15.0
H 98.0 99.8 — 107
P3L 16.8 17.1 17.5 — 16.0 15.1 13.4 14.0 — —
w 6.8 6.9 — 7.0 8.3 6.9 —
PAL 33.0 33.4 29.5 — 35.0 31.3 31.7 31.0 — —
W — 13.0 14.0 —
p3L — — 11.8 10.7 — 12.1 9.5 9.5 7.5 6.6
W — 5.6 6.2 5.8 — 4.5 3.9
p4L 21.4 — 18.0 18.3 — 19.1 21.5 19.0 18.0 14.5
W 9.6 8.5 7.2 9.3 10.0 — 8.0 —
ml L — — 19.0 19.7 — 2.8 24.0 24.0 23.0 17.6
W 9.0 9.3 9.7 10.7 — 10.0 8.5
cP:wWiL " 53.7 52.9 54.3 — — 56.3 58.6 — — —
P3P 50.9 51.2 59.3 — 45.7 48.2 2.3 45.16 — —
patl/ 4" | 26.0 26.2 26.0 — 24.7 30.0 — — — —
paral P4 ) 38.5 37.9 39.5 — 39.3 34.3 — — — —
metal P4 35.5 3.9 34.5 — 36.0 35.6 — — — —
p3/ml " — — 62.1 54.3 — 53.1 39.6 39.6 32.61 37.5
p4/ ml " — — 9.7 2.9 — 83.8 89.6 79.2 78.26 82.39

Abbreviations: L. lengh; W. width; sup. superior ; padl. paratyle; para. paracone; meta. metacone.
1) M. megantereon , dter Viret (1954) [Lower teeth, measured frompl. 13, fig. 2aof Viret (1954) ]; 2) M. hesperus, UNSM
25494 , dter Berta and Glliano (1983) ; 3) M. inexpetatus of Zhoukoudian Loc. 1, dter Teilhard de Chardin (1939) [ The lengh
ratios of three lobes of upper carnassad , measured and caculated fromfig. 6b of Teilhard de Chardin (1939) ] ; 4) M. cultriders,
measured from the photos presented by Prof. Qiu Zhanxiang; 5) M. nihowanersis of Longdan, HMV 1217, dter Qu & d.
(2004) ; 6) M. nihowanersisof Nihewan , dter Teilhard de Chardin and Fiveteau (1930) ; 7) M. lantianensisof Gongwvanding, &-
ter Huand Q (1978) ; 8) M. white of Shurveburg, T™M 856, dter Turner (1987) ; * Intermsdf percentage.
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M. inexpectatus  Teilhard de Chardin (1939) Loc. 1 ,
% H ,P4' 1 H
M. nihovanensis , (Teilhard de Chardin, 1939)
, ( )
: ( P4) Senéze
, S-Vdlier )
M. inexpectatus P4 S-Vallier
, , , Megantereon . M.
megantereon
, S-Vdlier ,
S-Vvalier 2.2Ma ( ,2000)
(2000) 1 ’
2 2.4 Ma )
, 2 2.2Ma
3
10 (  Focardli  Turner )
? 1
S-Vdlier Seneze Senéze M. cultridens
’ y y S-
Vdlier M. megantereon ,
2 y ) ’
M. hesperus M. hesperus
( UNSM 25495 p3 pa 92 %,
Schultz and Martin, 1970) (Gazin, 1933)Y
1) Gadn (1933) “ The carnassd is rdively dender with the greatest transverse wicth well forward across the para

conid portion. The shearing blades . . .form a sharp ange when viewed from the sde.”
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M. hesperus S-Vallier , Sneze ( 2)
S-Vvdlier  Senéze ,
Senéze , ( ) :
S-vdlier  Senéze :
Smilodon Megantereon (Kurtén, 1963; Berta, 1987) ,
S. gradlis M. megantereon ,
p3 ( Berta, 1987, fig. 5A)
P4 ml ( Berta ,1987 ,fig. 1B)
2 S-Valir  Senéze
Table 2 Morphdogical comparison between Megantereon of - Vallier and Senéze
M. megantereon (S-Valier) M. cultridens (Senéze)
(1) ,
mandibuar flange relaively sdl mend bular flange proportionately enlarged
2 ,
13 enlarged and canine-like 13 dightly larger than other inciors
(©) :
the insartions of lower incisors and canines dightly higher than | the insertions diginctly higher than the cheek toothrrow
the cheek tooth-row
4
lower pogtcanine disstema short lower pogtcanine diagema long
(5) 3 59 % ,p4 3 48% ,p4
95 % 84 %
premolars less reduced ; P3/ P4 roughly 59 %; p4/ ml, 95% | prenolars reduced; P3/ P4 only 48 %; p4/ ml, 84 %
(6)
no anterior accesory cup on p3 anterior accesory cup present
@)
pre-parasyle present on the upper carnassa o pre-paragyle
8 . ,
paragyle of P4 relatively srdl , paracone enlarged parasyle of P4 proportionately enlarged , paracone ome-
wha gdortened
(9 , .
) , the shearing blades oblique a a sTell ange
the labid sde o ml exdensvely snveling in arc, the shearing
bladesoblique to the long axisof ml a a large ange (crown
view)
(10)

(11

( )
paraconid menhat conicd , the shearing blades forming a
shap ange (labid view)

o talonid on the lower carnassa

the shearing blades forming an obtuse ange

vedigd taonid present




130 43
(P3/ P4 51.4%; p4/ ml 88.9%; Berta, 1987
1 3 ), M. cultridens ( ,S. gracilis
Senéze M. cultridens, ), Smi-
lodon M. cultridens , M. megantereon M. hesperus
3-Valier  Senéze
, Smilodon
(P4 mi) : ( ) :
S-Vallier  Senéze P4
ml , ( )
S-Vdlier P4 ,  Machairodus Paramachai rodus
: ,Senéze : mil
«C ), «C ),
, P4 , ,
(1) Svdlie m , )
, Sneze ml
,ml
(Marti nezNavarro and Pdmauis , 1995)
Ficcardli (1979) (M)
) ) ) P3
p4 ; :
, 1 S-valier Nebraska
( P3/P4 p4/mlL ) , Senéze
S-Vallier ( ) M.
hesperus ( ) S-Va-
lier
Senéze ,
: ( ) :
Fccardli ( ),
S-Vvdlier  Senéze )

, M. inexpectatus Smilodon
fatalis : (
Senéze : )

S-Vallier Senéze
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(facid rotar
tion) ( Emerson and Radinsky , 1980, fig. 5) ,Emerson and Radinsky (1980)
(  Eusmilus
+22°,  Homotherium +3)
,S-vdlier Senéze p3
(Schaub ,1925) |, , S-Valier
Senéze 13
S-vdlier  Seneze ,
) , FHc
cardli (1979) Tuscany , ,
, , Homotherium crenatidens  H. nestianum
“ " ( IGF15355) S-vdlier
(P4 P3 )
S-Valier , ,
Tuscany ,
Megantereon whitei Broom (1937) Schurveburg
Turner (1987) M. cultridens Marti nezNavarro and Pamquist
(1995) ( ) M. whitei
M. cultridens ,
: ( p3) , (2004)
, Ficcardli (1979) Turner (1987)
, 3 , S-Vdlier Senéze
Schurveburg

S-Vdlier M. megantereon

, Nebraska M. hesperus M. vakhschensis ( Scharapov ,
1996, fig. 4) M. inexpectatus
, Smilodon

Snéze M. cultridens

, M. nihowanensis M. lantianensis Tuscany
Shurveburg M. whitei , Serkfontein
M. gracilis Kromdraai A M. eurynodon Suth Turkwel M. ekidait (
Werddin and Lewis, 2000, fig. 1) Eag Rudolf (AM 101471)
, Venta Micena Apollonia

Dmanis (Marti nezNavarro and PAmquigt , 1995, 1996)
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MEGANTEREON FOSSIL REMAINS FROM RENZIDONG
CAVE, FANCHANG COUNTY , ANHUI PROVINCE, CHINA

LIUJinrYi
(Ingtitute d Vertebrate Paleontdogy and Palecanthropology, Chinese Academy o Sciences Beijing 100044)

Key words Renzidong Cave, Fanchang, Anhui , Megantereon , sysematic classfication
Summary

Sme Megantereon fossl remains from RZD (abbreviation of Renzidong Cave) , Fanchang
Qounty, Anhui Province, are described and conpared in the present pgper. In addition, the
geologicd age and the sydemeatic clasdfication of Megantereon are discussed.

Felidae Gray, 1821
Machair odontinae Gill , 1872
Smilodontini Kretzoi, 1929
Megantereon Croizet et Jobert, 1828

Megantereon cf. M. megantereon Croizet et Jobert, 1828
(Fg.- 1 2

Dexcribed specimens V 13042.1 11, upper teeth of the same individud with absence of
right 12 and M1s; V 13043, fragmentary lower jaw with p4 and the aveoli of p3; V 13044 , broken
upper canine of a juvenile individua .

Age and locality Early early Heidocene; Renzidong Cave, Fanchang Gounty, Anhui
Province, China ( 118°5 46'E, 31°3 38'N ) .

Measurements See Table 1.

Brief description  The upper incisors (V 13042.1 5) are smdl in generd , the third
incisors, however , are enlarged and canine-like. The upper canines (V 13042.6 7 and V 13044)
are elongated , dender and dightly curved with shooth edges of both front and rear. Their thickness
index is about 53 %. No P2 is preserved on the maxillary at al and a short diatemaof 12.8 mmis
Ieft behind the upper canine. P3 (V 13042. 8 and 9) , mediumrsized with two bifurcated roots, is
rectangular in the crown view with a large main cug located in the middle. One and two accesory
cugs are developed in front of and behind the main cugp repectively. P3 is about 51% of upper
carnassa in length. P4 or upper carnasda (V 13042. 10 and 11) is long and thin, mainly
ocomposed of four cugps which are paragyle, paracone and metacone on the labiad sde, and
protooone on the lingua. Anong them, paragyle is the svdles one about 26 % o the totd
carnassal length , while paracone is high and large, and metacone is not cugpidal but trenchant like
athin blade, about 35. 5% of the totd length. Beddes the cugps mentioned above, a tiny cugp
(pre-paragtyle) is a0 developed in front of paragyle, which is smilar to that of S-Vallier but
different from that of Senéze. Sightly reduced protocone is located exactly on the opposite sde of the
motch between paragyle and paracone , and ot independent of the latter , i. e. , no depresson or
valey to separate it from parasyle and paracone. The broken lower jav (V 13043) shows that there
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are two sgparate alveolar foramina on the mandible indicating that p3 gill has two bifurcated roots.
The lower fourth prenolar or p4 is rectangular in the crown view. A large main cug inclining
backwards dightly is developed in the middle of its crown , and only one accesory cus is developed
infront of the main cugp , but two behind.

Remar ks The upper caninesfrom RZD congicwudy differ from those of Homatherium and
Machairodus etc. in their smooth edges and greater thickness, thus the specimens mentioned above
douhtlesdy belong to the genus Megantereon. Anpng the Megantereon fossls ever disoovered , the
gecimensdf RZD are dmilar to M. megantereon of S-Valier in having enlarged and canine like
I3, rdlatively thinner and shorter upper canines, less reduced prenolars, both P3 and p3 with
bif urcated roots, presence of pre-paragyle on P4, and smilar norphology and length ratios of the
wper carnassd’ s lobes etc. , but mewhat different from M. cultridens of Senéze, M.
nihovanensis of Nihewan , Hebel , and Longdan, Gansu, in the shgpe of upper carnassds and the
gze of prenolars. Although the ecimensof RZD d show me dmilaritiesto M. inexpectatus of
Loc.1, Zhoukoudian in the 9ze of prenolars and the length ratios of upper carnassd’ s lobes, the
latter is readily diginguished from the former by its much nore reduced protocone of P4. Therefore
thefosdl remains from RZD are tentatively identified here as Megantereon . M. megantereon.
Moreover , the pecimens of RZD a9 show minor differencesfrom those of S-Valier in their larger
gze, dightly nore reduced P3 and protocone of P4 aswell , which indicates that the saber-tooth cat
o RZD is dightly nore progressve than that of S-Vdlier , the RZD fauna acoordingy should not be
earlier than that of S-Vallier in geologca age.

Discussion on the sysematic classification of Megantereon  Megantereon cultridens were
firg proposed by Cuwvier in 1824 based on the upper canines from Upper Vadarmo of Italy.
Afterwards , Croizet and Jobert (1828) , Teilhard de Chardin and Fveteau (1930) , Gazin (1933) ,
Broom (1937) , Telhard de Chardin (1939) , Bwer (1955) , and Werddin and Lenis (2000)
intermittently described other saber-tooth fosdls unearthed from Asa, Africa and North America,
and erected mMe new ecies such as Megantereon megantereon, M. nihowanensis, M.
inexpectatus, M. hesperus, M. whitd, M. eurynodon, M. ekidoit and 0 on. With regard to
those different pecies, Ficcardli (1979) and Turner (1987) inssed on that infact they represent
only one ecies, i. e. Megantereon cultridens , and they only have intraecific heteronorphosss.
But Schaub (1934) , Petter and Howell (1982) , MartinezNavarro and PAmguis (1995) , Qiu et
a. (2004) and others disagreed with them on this point.

The present author Snply studied the norphologicd diff erences between the saber-tooth cats of
S-Vdlier and Senéze (Table 2) . To evauate these disimilarities, a preiminary invedigaion was
made on other Megantereon fosdls such as M. hesperus of North America, M. inexpectatus of
Zhoukoudian, M. nihowvanensis of Hebel , and M. lantianensis of Shaanxi , China, and Smilodon
gracilis of North America aswell. Moreover , further analyss was a9 made on the digributions of
the relevant characters liged in Table 2 anong the &orementioned saber-tooth cats and their implied
biologca sgnificance aswell. The gudies reved that ome characters lised in Table 2 such as the
norphology and sze of prenolars and carnassa s are of phylogenetic Sgnificance , and others such as
the sze of 13 and the insertions of lower inciors and canines are of functional inplication. As a
result , it isirferred that the saber-tooth cats of S-Vadlier and Senéze might have diverged in both
phylogeness and eclogca adgptation, and that they would represent two different clades. In
addition, MartinezNavarro and PAmquig (1995) verified that M. white was a valid Fecies
different from M. cultridens of Eurasa in its smaller sze and much nore reduced p3. Therdore,
there are possbly a leag 3 different groups or clades of Megantereon exiged al over the world ,
which are typified by M. megantereon of S-Valier, M. cultridens of Senéze and M. white of
Schurveburg, Suth Africa, repectively.
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