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RAWB Carnivora Bowdich,1821

RFIEH Caniformia Kretzoi,1945
Mi5EF Miacidae Cope,1880
MGER Miacis Cope, 1872
BHAMEE? (FFh) Miacis? boginghensis sp. nov. .
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ER —ZEE#8E P3~M2IVPP V 11697).

MASRM WHEEMBEEFSBRER AL, PHEFTHTRARBLGEE.
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REEFRORTIMA, B LW EAFRE. GHRESAWAE. #1655 ET 55
FWARE, ENER SN EHER —ELEREE. SMETREFRE IRPERND. 5
M1 —#, ZEJR ARG AR S T IR AL B 5 B . ‘

£1 BRAEENHLEBEV 11697) MR
Table 1 Measurements of the upper dentition (V 11697) of Miacis? boginghensis sp. nov. (mm)

P3 P4 Ml M2 P3~M2 P3~P4 Mil~M2
4 .m. 6.9 52 3.3

£ (L) M em.) 5.3 19.2 12.9 8.9
JEM % (p.im.) 9.2
B% (am.) 5.2 7.8 5.2

(W) 2.7 -
JG% (p.m.) 7.0 4.4

* NiEfUfH L=length W.=width e.m.~external margin p.i.m.=posterointernal margin a.m.=antetior margin p.m.=

posterior margin

kg gitie ERFHE, RTAK, P4 RKE AR, LAKEER EREREK, M2 A5E
K, BRBAE M3, HMN M2 MR, GEHEARE. KRRBANE RN ABREIAREK
G EE, I YRR A2 Y A (Miacidae) . Miacidae(MacIntyre, 1966) H A ¥
BEFVE BB CRFREE, 1975), Miacis % 3 B/ 5 AR, 1975) , B AATE ¥ {5 A
WER M8 (RARES, 1979 EAAES, 1986; FHE, 1991). FEX R, A 30H R
BEIRMEERE (Miacis) ¥ B FFh,

Miacis J& 7 Cope T 1872 FFGIE. BWRFN M parvivorus, AR R —F m2 1
B T AE (AMNH 5019) (Matthew, 1909).#3b3%, 24 EFH 16 MIFAZE (Flynn,
1998) , B & 1 LT Wasatchian & # (A %7 it ) , Z4EF] Chadronian B3 (S Hr it #E34) ,
RIEGBHFUBEFEENHRANY. XEH 102 MMEFRES LW ERBES R
¥ E R IE, Matthew (1909) 4§ HBFE 7 MR 4 A, BAREUR S RERA, £ E
flo 4 At F6E A (Matthew, 1915). XELRBITE K ZHEFMITA Miacis BEIRE.

FEALE M E FF R, 38 M1 R M2 RTFRIESE T4 AP KE, — 2 o A8 3t
RE, AR EFITRE, FFRNERETRTEZES, FHITERFI AR, X
— KRB RHEBRF M washakius FREA B A, H—RBRGMRAMF —KE K
BREE, T 56 GRS BAS LB STFR, Gustafson(1986) 10 3 B BY 4N R AT 4E X — 28 58
MR, AS0eR EEEESN SR — KRB,

Ml HME#HATRELILEZC M P UAR -, T4 RILARE, HAF M
parvivorus) W H A EEE R, B E WM& HH KL Matthew, 1909), i M
deutschi W ANV &, Y5 HE 59 , IRAR /N, 55 — 240 th 800 M W T BLEE IR AR, IRR TE BARR
A6, 40 M. medius M1 M. hargeri. M. exiguus B M1 WY 5 Z A, B 5 R0 H 58 .
M. cognitus M1 M. australis ¥ M1 REH &M 58, SEM KA EERFE, ZFW
Fh M1 BB SRR, HERNMBEE, 5 M exguus ML EHEERBE.

EEW AR —MEAR/DMREYERTE, ML WRI/MNRERT. B, B/ RBEH. GK.
M E/NRAREE, R ER. XTEVTA Miacis BRI E A ERR i, Hik
WEEZERMIIA Miacis BREGE.
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K W oK 4R #1526 & B 8 V3 A Miacis, {H Mathis(1985) 1A b 18 %7 it M 30 &
Miacis exilis Fi \ Miacis B 5Bk, ALFRE. HFERRMARE, £ 5] 2 Quercy M
Robiac BIFRAIAA Miacis 1R 2. BRYIFR P4 BTME SR L, M1 SRR E, BLE T i
HWFRSy, WRBARGRE., XEFAEZFERREAMHEE, B5ZHENREARRNE M1
RIEH R A W Z AR RN R i, BT /NR IR, TGRS, A RBRE . HETA
005 A5 0 S P A 5 (DU S 2B 0 T RO

EEM, BRI REREAALH G E/4A. B, Matthew F1 Granger(1925)iCi2 T
EFEHRRTEVREEAANW - P E MI(AMNH 20137), iT & K 8 KM 5 & (Miacis
invictus) . RAEEE (1975)RIBAETEH G THRIURER W L, THERSL T HITHEGE
(Yinyuictis tenuis), {H Gingerich(1983) A 37 Wi & &40 i & 0 [ iR, REF =4t
AR AT 1975 Eaan, MR E A e A S R EREN —BHFH p2~m2
M TS (V 4811) B T 5 KR (Miacis lushiensis). SERIFAX AW EHEEE
B s A% AL R EEFH B AR A (A B BL5%, 1973 R FE S, 1979; K &M E iR,
1986; FrH%, 1991). ZHE LW DIFE LR FRAAR K5, 28 a0 2F i 0 B b
WITF SR, K/ KA P AR A 5 B4R . BRI ML RERF A MG H
MEFR. FERMAT/NRIE/NRE S SE MR AM X 5.

FJEVAA Miacis BH 20 BF, Miacis BEWFE, FEERHE K, 5IERENRIE,
Flynn(1998) B # & i, Miacis A ¥ §E & 3 & (paraphyletic), H 3£ § 7£ 20 i &2 47,
Matthew (1909) % Miacis B4 FEIF T A IRILRK 4 NXE, R %EE (Mathis, 1985)
WP VI A Miacis TR ERURY, BIE ml EMEKZ WAL —FR Paramiacis. F 3%
REIIA Macis BRILERMBEE S BEBWHMESET. T8 55 Chadronian $ §
Miacis cognitus M. australis 5BWIB R (M parvivorus) HH BRI X H. 15 F
M1 BB R A K S5 e, 8 2F 5 BB JE A BAS BT AR, ot e I S, 6 2F B
BEEEERES. B TXEHE R HIWFELE, BEBMNIREITA Macis BRBMELAGR
B, WRAH L —BUFARATLL,

XK B2 (1975) BT 8 19 40 15 37 W 8 (Xinyuictis tenuis) , Gingerich(1983) ¥ K3 A
Miacis J&, 3 S B M winkleri 3, KL, FiMBER —%EH 5 Miacis X (M
parvivorus) ¥ K B B9 55 5, 0B R M1 B BRI AME ST, P EIRE, BAHER, BSE
JFAH BTG B REM Y5, FRKRRE. 7 Miacis B B R R AR F 6
B A ERIME, KBEERERSMNMEHRE M deutschi RS, BLRAR, L&
2SR Macis ERMETEES ELEZRBA BURBEFR EXMERT, N AH
WS RN ENE GABEREFEFTEIE,

BEHENIRAEYRE =42, B M Cope BT Miacidae /5, KR —HIEX M
VRGN ETEE, LA G FHEMEFitE. P HRERIYRITARX—
B, BT Miacidae B R A BTIAR, (B4 BR T8 X B4 LB 4N JEB}: Miacinae
Viverravinae, Bk & 7F Miacoidea BF 2 TR ML MW M. HEXRS X RRRAFH N
R ERSYN S RRBHES T —ERXE. Fynn MGaliano (1982) R4 R
B35 BT AR B B (Feliformia Kretzoi, 1945) #RJ% I H (Caniformia Kretzoi, 1945),
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#E— B ROk VI A H R R (Viverravinae) B R B (Viverravidae) B9 LA B 45193
AMBATI8I 2 # Didymictida F B (infraorder) f1 Aeluroida T H , ¥ JRII A 40 U5 & WA} 25 40 U
BRHBRIFARELE. BTEHERARNERE XM RRZAREEZ. & Ay 1
BEXEH ABEPHERARERHWSBERBELEEMRELE, AH#THS. W, B
PENASHAEMANXRAEFRTEN, SEZCVHEHIAN AW —EE
(Creodonta) Z M R A X R BT —SHR. HHE, BIAXEEFRENEHEREFA
Sh KM REEMBIAZ, iR T R RN TR, MEBHFTIRAN ZAE RN T EH
BRI E R,

Bt LAEEHEIREEINIHERES S22 BHEANARIPEELRSLE, #
R4 GHA AT B EIFR, RAHR AT EIR, 2R IR RS o35 Fo5t
AR, A R TR B,

A NEW MIACIS (MAMMALIA, CARNIVORA, MIACIDAE) FROM
THE MIDDLE EOCENE OF YUANQU BASIN, SHANXI PROVINCE

HUANG Xue-Shi TONG Yong-Sheng WANG Jing-Wen

( Institute of Vertebrate Paleontology and Palecanthropology, Chinese Academy of Sciences Beijing 100044)

Key words Yuanqu, Shanxi, Middle Eocene, Miacidae
Summary

The Chinese and American scientists have not only collected many mammalian
fossils at known fossil localities but also found several new localities in Yuanqu Basin
since 1994. Huoshipo, near Guojia Village, Wangmao Town is the most important one
among those new localities, where we found several dozens of jaws and teeth
representing Insectivora, Lagomorpha, Rodentia, Carnivora, Primates, Perissodactyla and
Artiodactyla in the spring of 1998. The present paper dealt only with camivorous fossil,
which is the best upper jaw and dentation of Miacis so far found in China.

Carnivora Bowdich, 1821

Caniformia Kretzoi, 1945
Miacidae Cope, 1880
Miacis Cope, 1872
Miacis? boginghensis sp. nov.
(rl.D
Type A left maxilla with P3~M2 (IVPP V 11697).

Locality and age Huoshipo near Guojia Village, Wangmo Town, Yuanqu County,
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Shanxi Province; Middle Eocene.

Diagnosis P4 parastyle small, protocone medium-sized. M1 parastyle projects on
the anteroexternal corner of the tooth. Paraconule more developed, with pronounced
pre-and postparaconule crista. Metaconule is small, but also with distinct pre-and
postmetaconule crista. Internal cingulum strong, especially in the posterointernal side.
M2 not too reduced, similar to M1 morphologically but small in size.

Etymology Boginghe, a tributary of Yellow River, the fossil was found nearby.

Description All four upper cheek teeth are well-preserved except M1, which was
somewhat damaged at the posteroexternal corner. The upper tooth row is convex
outwards between P4 and M1, however, the inner margin of the tooth row is rather
straight.

P3 is small, oval in shape and longer than wide. The paracone (main cusp) is
large and high, nearly cone-like with long dimension anteroposteriorly, occupying most
base part of the crown. Cingulum surrounded margins of the tooth only weak at
middle parts of the external and anterointernal sides. Apart from more developed
anterior cingulum, the posterointernal one is long and wide, like rudimental talon, with
a short and weak longitudinal crest in the middle.

P4 is a typical carnassial, irregular triangular in outline, consisting of anterior,
external and posterointernal walls. The anterior wall is short while the posterointernal
one is rather long and straight. Both anterior and external walls are concave at the
middle. The paracone is large and high, cone-like, and somewhat curved backward at
the tip. It situates in the central part of the tooth as in P3. The protocone situating
near the anterior part of internal wall, is moderate in size, and much lower than the
paracone. The crest extending from the paracone to protocone is weak but distinct, to
the carnassial notch is nearly vertical, and to the parastyle is steep. The parastyle is
smaller and lower than protocone, and nearly merged into the cingulum. The metastyle
lobe is high and sharp, anterointernaly-posteroexternaly directed. There is a deep
carnassial notch between paracone and metastyle lobe. As in P3, the low and weak
cingulum surrounds the tooth, concaving in the middle parts of both anterior and
external walls in accordance with the shape of the tooth.

M1 is somewhat transversely rectangular in outline, with short internal wall. The
paracone is partly damaged, and has distinct crest extending to the parastyle. The
metacone is damaged completely. The protocone is crescent, much higher than that in
P3 in position. Both preprotoloph and postprotoloph are well developed, extending to
the anterior base of parastyle and posterior base of metacone respectively. The
preprotoloph is rather straight while the postprotoloph is somewhat convex backward.
The paraconule is strong, also crescent in shape, with a short crest extending towards
the posterior part of internal wall of paracone. The metaconule is similar to paraconule
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in shape, but smaller and relatively far away from protocone than the latter, with a
short crest going towards anterior part of internal wall of the metacone. The parastyle
is better developed, distinctly situated at the anteroexternal corner of the tooth. There
are no metastyle and hypocone. Semicircular cingulum occupis the inner half of
the tooth and terminates at the base of parastyle and metacone respectively. The
cingulum is strong at the posterointernal side of the protocone, somewhat resembles
hypocone-shelf.

M2 is oblique rectangular in outline, smaller than M. It has flat anterior,
somewhat concave posterior, oblique external and relatively rounded internal margins.
The paracone is large, cone-like. The crest extended from the paracone to the anterior
side of parastyle is long, and the one to metacone is cut by a distinct carnassial notch.
The metacone is lower and much smaller than the paracone, situating posterior to
paracone but near the external wall of the tooth owing to anteroexternal
-posterointernally obliqued labial wall. The protocone resemblés that in M1 but smaller.
The preprotoloph is relatively straight. The postprotoloph extends posteroexternally first
then outwards distinctly. Both paraconule and metaconule are as developed as in MI.
The parastyle is relatively large, distinct on the anteroexternal corner, lower than the
three main cusps. There are no metastyle and hypocone. The stylar shelf is
moderately broad. The cingulum is similar to that in MI.

Comparison and discussion Judging from the tooth morphology and size,
especially the carnassial P4, and that M2 is transversely wide with relatively long
posterior wall and somewhat hypocone-shelf-like which may indicate the animal has
M3, the Yuanqu specimen should belong to Miacidae of Carnivora. In this family the
material under study is most similar to Miacis.

The genus Miacis was created by Cope in 1872. The type (AMNH 5019) of the
generic species M. parvivorus is a fragmentary lower jaw only with m2 on it. In
North America there are about 16 species so far known (Flynn, 1998), ranging in age
from early Wasatchian to early Chadronian, being the most common carnivorous
animals in the North American Eocene strata. The difference of tooth morphology
among these species is very complex. Matthew (1909) divided them into four groups,
but this division was not accepted by later workers, including hemself (Matthew, 1915),
for it is very difficult to distinguish. So we tentatively identified Yuanqu specimen as
Miacis, with question mark after.

According to the parastyle morphology of Ml and M2, known North American
Miacis can be divided into two groups:1) Upper molars possess more developed
parastyle, which distinctly projects towards anteroexternal corner, making anterior width
much wider than the posterior one, and are asymmetrical in tooth outline. This group
contains most of known species, including M washakius and generic - species. 2)
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Upper molars are symmetrical in shape with undeveloped parastyle. The representatives
of this group are the two species described by Gustafson (1986). Our specimen
resembles the first group in this character.

The degree of internal cingulum in M1 is very different in North Amerian known
species. M. parvivorus has internal cingulum disconnected at the inner side of the
protocone but with hypocone (Matthew, 1909). M deutschi possesses weak internal
cingulum and small hypocone. In M. medius and M hargeri the internal cingulum
continues in the inner side of the protocone but has no hypocone. The internal
cingulum in M exiguus is similar to that both in M medius and in M hargeri, but
is very strong in the posterointernal corner. The internal cingulum in M. cognitus and
in M. australis broadens lingually, different from other North American species. The
internal cingulum in Yuanqu specimen continues at the inner side of the protocone,
and is much stronger in the posterointernal corner, which somewhat resembles that in
M. exiguus. ‘

Some European Eocene camivores were attributed to Miacidae in the past. But
recently Mathis (1985) considered Miacis exilis should be out of Miacis and be a new
genus. He further doubted that some European specimens, especially those came from
Quercy and Robiac, belong to Miacis. Yuanqu new Miacis resembles Furopean species
in reduced parastyle on P4, more developed internal cingulum which surounds
protocone, and without hypocone; but differs mainly in projected parastyle on Ml,
having postparaconule crista and stronger metaconule, and much stronger internal,
especially posterointernal cingulum.

In Asia, Miacidae fossils only found in China. Matthew and Granger (1925) created
a new species, Miacis invictus based on an isolated left M1( AMNH 20137) from the
Irdin Manha Bed, Nei Mongol. Based on the upper and lower cheek teeth found from
Ningjiashan, Xinyu County, Jiangxi Province, Zheng et al. (1975) established a new
genus and species- Xinyuictis tenuis. Gingerich (1983) considered X fenuis was synonym
of Miacis, but we think the generic name may still be available. Chow (1975) created
another species, Miacis lushiensis. The type is a right lower jaw with p2~m2 found
from Lushi Basin, Henan Province. After then, specimens found from Liguangiao Basin,
Henan Province and Liyang County, Jiangsu Province were assigned to M lushiensis
Xu et al., 1979; Tong and Lei, 1986; Qi er al, 1991). Yuanqu specimen is much
bigger in size than that of Xinyuictis tenuis. In Yuanqu specimen the more developed
internal cingulum and distinct pre—and postcrista of both paraconule and metaconule on
Ml and M2 can be distinguished from all known Miacis species in China.

Miacis is very complex and may be paraphyletic as suggested by Flynn (1998).
Acknoledgments We thank Mr. Wen Chaohua for helping us in finding a great deal
of fossils in Yuanqu Basin in the past several years, Mr. Xie Shuhua for preparing



4 3 RopWE. Hl A - ARE (RWE, B ERDAE 299

the specimen, Mr. Zhang Jie for taking photos, and Guo Jianwei for participating in
part of field work. Field and laboratory work was supported by the National Natural
Science Foundation of China (grant no. 49772092).

References

Beard K C, Tong Y, Dawson M R et al, 1996. Earliest complete dentition of an Anthropoid primate from the
late Middle Eocene of Shanxi Province, China. Science, 272:82~85

Chow M C (J#i4H), 1975. Some camivores from the Eocene of China. Vert PalAsiat ( ¥ 5H A%),
13(3):165~168 (in Chinese with English summary)

Chow M C (¥4, Li C K (ZFf4%), Chang Y P (#E#), 1973. Late Eocene mammalian faunas of Honan
and Shansi with notes on some vertebrate fossils collected therefrom. Vert PalAsiat (78 #si¥ 54 A),
11(2):165~181 (in Chinese with English summary)

Flynn J J, 1998. Early Cenozoic Carnivora (“Miacoidea”). In: Janis C M, Scott K M, Jacobs L L eds.
Evolution of Tertiary mammals of North America. I. Terrestrial carnivores, ungulates, and ungulate—like
mammals. New York: Cambridge Univ Press. 110~123

Flynn J J, Galiano H, 1982. Phylogeny of Early Tertiary Carnivora, with a description of a new species of
Profictis from the middle Eocene of northwestern Wyoming. Am Mus Novit, (2725):1~64

Gingerich P D, 1983, Systematics of Early Eocene Miacidae (Mammalia, Camivora) in the Clark’s Fork Basin,
Wyoming. Contrib Mus Pal Univ Michigan, 26(10):197~ 225

Gustafson E P, 1986. Camnivorous mammals of the Late Eocene and Early Oligocene of Trans—pecos Texas,
Texas Mem Mus Bull, 33:1~66

Maclntyre G T, 1966. The Miacidae (Mammalia, Carnivora). Part I, The systematic of Ictidopappus and Profictis.
Bull Am Mus Nat Hist, 131:117~209

Mathis C, 1985. Contribution to the knowledge of the mammals of Robiac (Upper Eocene): Creodonta and
Carnivora. Bull Mus Natn Hist Nat, Paris, C, 7(4):305~326

Matthew W D, 1909. The Carnivora and Insectivora of the Bridger Basin, Middle Eocene. Mem Am Mus Nat
Hist, 9(6):293~567

Matthew W D, 1915. A revision of the lower Eocene Wasatch and Wind River faunas. Part 1. Order Ferae
(Carnivora). Suborder Creodonta. Bull Am Mus Nat Hist, 34:4~ 103

Matthew W D, Granger W, 1925. New mammals from the Irdin Manha Eocene of Mongolia. Am Mus Novit,
(198):1~10

Qi T (7). Zong G F (FEH), Wang Y Q (ETTH), 1991, Discovery of Lushilagus and Miacis in Jiangsu
and its zoogeographical significance. Vert PalAsiat(i % HE 31 %1% #2),29(1): 59~ 63 (in Chinese with English
summary)

Tong Y S (EXHE),Lei Y Z(FZX|R), 1986. Fossil creodonts and carnivores (Mammalia) from the Hetaoyuan
Eocene of Henan. Vert PalAsiat ( i ¥ H#EZI¥¥ M), 24(3):210~221 (in Chinese with English summary)
XuY X (R&HE), Yan D F (ARME),Zhou S Q (AE) er al, 1979. Study on Red Beds and mammalian

fossils from Liguangiao Basin. Beijing: Science Press. 416~432 (in Chinese)

Zheng J J (M AK®E), Tong Y SEAZ), Ji H X (3 % #¥),1975. Discovery of Miacidae (Camivora) in
Yuanshui Basin, Kiangsi Province. Vert PalAsiat (if ¥ #3149 5 & A %), 13(2): 96~ 104(in Chinese with
English summary)

AR I 783 (Explanations of Plate 1)
EWHTAE B? (Miacis? boginghensis sp. nov.) KIZ ETE (left maxilla) i %ith P3~M2(V 11697), x 3
1 & E W (lingual view), 2 5EEMR (crown view), 3 BEM (Labial view)
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