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BE IERTHELARHEFUHMBEFRAN —FHNERE—TWEE FR. Fh)
(Lophocion asiaticus gen. et sp. nov.), 5 & T this BRETHNEE. FHETERESLES
KW Ectocion ¥l HH B ER R, RIAL LOHE EFWHEEE, NKLLE AR E I H
i RIS . XA EF R A 5 554 2 Aty ik 82 X 5.

x@iE WRES, BREFHE, BYH

PEZESES Q5873

ER95 H (Condylarthra) & — K £ WA B sh ), B85 =L R FEILL 3R 12 A R
AR Z — BRYTEERZRMNEZXRAFH S5, ABRMBIRE, X—&E
WHTRREER, HELERHETHRSH ALY (NERE. TR E)EBRA X, Hbhhe
F} (Phenacodontidae) BREK WA /B8 A BUSL, T EHBTEIL S, LRk B S £ &,
FEFEER B AL 6000 /4R 4S (Thewissen, 1990). FERSuib b a#h SR E 5, A0t G BirA%
(¥100 42 = (Matthew and Granger, 1915). ZEIEH, Dyt 25 B4 G, SBAT RN BT AR BE
Wi, RELE EREMARSRIN. FHiL, THEASKREH T EEMITHE.

1993 £E 3¢, 76 WL AR T B 43 B ff o i 3t 2 P R BB (AR 4, R S S 5 b it
B3 —0h 3 3 WY Ecrocion A H LT, TLEEAITAYE &R, SHEEBKAF =+
MEASY. EMENAESEGER HZIHEE A RE A W52 (Tong and Dawson,
1995). B R # 2 (Beard and Wang, 1995)HIF ¥, (EF|IC. EKAE, 1996).
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thi5 2 F Phenacodontidae Cope, 1881
WMEZ (FE. H M) Lophocion asiaticus gen. et sp. nov.
(H1; B

ERRRAE FAMI-3HBERKN A LFE (IVPP V10707).
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HAN#RE A DP3-4f94 EAEE (V10707.1).

WAMEM WASSEEZMEY; HEA, Kt R,

$HE LEWIEEAS Ectocion #HE, HEHVtb, B mBTREE/NRETR, BB
BHRTE, KRITRMER /MR, SRMBIKHE/NR—EE A2 ER; 039
i, HBTE R RMK AR Z JE],

ARENE JEA: loph: i B % 3L lophodos, B R R, cion, th B # 85 3C chione, B4
EFEANR T, EEAEREFNER. Ma -y, BRI ETHE € fFE.

iR ERFREMITAREER N —B 4em () X 3em(5E) X 2em () A G FEHE
R, PIBARAF A KA ER [ — Mk, H [ — AR R A REHERR. JIAGRA £
) DP4 il DP3 BEthR0%, MIEA bR B M3 B8 1, JCEM, RIEER AN MBI LA
EL 3P B AT R B BRAE R — MR, (BZEA B AL A RS R X AE SR A B AR R — Mk
PR E. SOV ERM F, Z£IIAR Phenacodus primaevus ) USNM 20070 #5345 L,
{RAE T EDRTE B 200 DP3-M3 (West, 1971, Fig.13B). Hillt, 7 West #Eil i Otk 25 2K itk
B, P3 P4 BT M3. B, AEMBASRARR TR —MEM A8
HeBR. X IR — RS X I BAR A i B N5

DP3, SMBE B M = AT, FHESILT 5MI%ER. §IMRK, ERHR, BEE
HRZRER. TPRHRMEMR. BRKE, LT S5RER, RREE, (B WHMN
ENHIF. BIREE, METER. BRUBREE, 5ERM, B HRTIASA0, B 54
KT EME. FR/MRHE, fmbik, A mATsh oy i m ek 5 iR WA E, FE mE Ny
HREBRE S RARERE. TR/MR. EFERMINEZEEREGFROTES. S, 5
WHB AR NERIGREETE— H R B) FAR . 1 MY HF T IR/ DR RIR Z [,

DP4, 52 F %A, BT H . WAER @R, GR. FRMKR) KA /NMEE, HBEA K
FAHZE. WTMRISGEMR, PHREE, LEMR. BIRAKMET. B85 3 SRiM R, K
RFER, FREIR SIS, BRUET WIERSMNE. BiRMERZEEA FEEHRE. F/D
RABNREE., FREAR SHjRMx, BaT. Gk, BRI S R/ —&ERE
RIETH. JRREREBAR, M E/DRATAM. ST FRE TR/, Lz
Ja/haR, RIS G /PRETE —~BAHABMBNES. WRERSEEEMHE. M. LS
WA S, WAL, BKASATBERE 2 A 5 BEHLEE.

ML BRI GIE, BRRT K. FHRIESHEL DP4, HATMRER T, EMBEIERTR, £
B RAH X R E, BRI E S, JG/MRE/N, I TIRAL, Tl MG RN G /NRETE, KR
AR

M2 KT ML, IEAM ML, HEBRARREA N ML BT, BRERES, F/hR
A ER, BARSEREL.
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ARTE P L B, 5 R0 BBk, ok, B/ BIRAL, JR R 5 e B AR X,
W RE, BRI, BA %S,

tlbEAiHe AL BRI A K
A B b RS =0 B A A
J=, & B iy BAE W Bt Torrejonian #
Tetraclaenodon/ Pantolambdaf;. thVy 978
A REE =M N ERE, Tetraclaenodon 7
Pl AL AR R MR A, o
Phenacodus M Ectocion i BLAE B o 37t 74 ®' 8
Tiffanian i, % %t 2 & % t# 0 #. @
Tetraclaenodon W 14 2k M Phenacodus W \
B2 L 3R Torrejonian # Fl Tiffanian ¥4
RO ZAKIE. Dbtk 8 A F & Clarkforkian
WRREE, A HIRARERN 45%, £
Bt B, bt BRI, A
WA LT . L2t O thr B2kt & . lcom
B, HHEEAE.

TMHEAREERGHRE BREE  m wwers @R 55, & M-3R
RE. Gabunia(1971)ic#U7T /= B 7% KA1 # DP3-4, B E % :
it o i Obayla}?:ﬂﬁﬁﬁﬁ’ﬁ)ﬁ?;@fﬁ, ] Fig.1 Lophocion asiaticus gen. et sp. nov., LM1-3
Paraphenacodus solivagus, 3 13 A 4 # % (ype, IVPP V10707), and RDP3—4 (IVPP V10707.1),
F. Russell # Zhai(1987) ik H X B — 8 occlusal views \
% 38, Thewissen(1990) 75 % 2 b 3% 0 15 & B i ol B R Eh R 2 4. WSS
(1977) YR EE)™ AR v e £ b _E W 40 R B — N BFR M A T 8B (IVPP V4237) & —Fdh ik
BE., ZRTEEF— BN p2, p2 A A ST = /A BEFW) 44 i8R R, 16 B SCR R
FIERRENA — /DT IER. MAELEN OSSR p2 LLEFEA, T TER. EHilk, Enfk
BB IRE, XPAF AWM SR EH R AEAE. HAKES (1976) LG RBIE
MEZMKLADPRD - REYUMEERORA, HAIRARL WU EE. Van
Valen(1978) % ¥ Ep B2 ¥k K Fili o 4% 37t 1) Pilgrimella Y3 A £ U5 & #, B 5 $2 th 3 /.
Pilgrimella J& J& H Dehm #1 Oettinge—Spielberg(1958) 8t 37 B, BE & 7 41 Rl i 18 fm, & M
Pilgrimella 7& Anthracobune Wi [F|¥) 54 (West,1980). T Anthracobune BLTEIN R —F R
BRRKEE, Fi, AEEAARAZH, EMEE 0B P ERRAE K aRH
o,

H Cope 7 1881 B h i BRI AR, B +—A B %, 1B 35 Thewissen(1990) & 45t
5%, RA WA K % J&: Teraclaenodon. Phenacodus. Ectocion il Copecion, X — A% 5
Matthew f Granger(1915) I3 W& —BH. ZEXMNE BB, B Ectocion Hith & 24 th
fesh, KA =N BE o I th. RESRARIER Ectocion, A I thiik.
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AthtiERl., S EBEHFERNETAEM EANNEFEMERS, RAER/NRE
A7 1] B AR B AR , 45 JRLAR BT AR — S TE B A B B Y BTR, IRAR BT R ik 5 /bR, R BL
KB JE /DR (M2) 8055 19 J5 /MR i (DP4) — B WG G H. 7 Ectocion #) EH
£ ARG /NRERTR. JGRZ A BE R AR, FARRR MRS, KRR mfE/DR
IR EARE, BRE S DM mE/DNRIRSE. AEMBENNERNIEES Ecocion ) DP4
SEHE, T LB # DP4 BB LUF B R F — &, F/ARA MR ERENERHFHR. T
HEEFAEHENTHRERNCHNBEAELBTNNEMEE, AR EE. RELEN
Ectocion BRAH, REST LEHWHIE/NRA SRR E, B LA LRAME KRR
B, tn-R AR B 2R D0 s EE B OB CM 12287 S4nac, BREwt, 5 f B 441HE W
EHER. A5 LEM MI2BRRMKREEREOEFNEHR, LERANHRZ. X
xR ERAEESIEXRES . £EHNAE AR E P, Ectocion B EMIT KRS,
Ht=B#HEEHE, FULEBRSHKMERMBEAE S X4,

TEEANHRASFRHEIAEAR. FRAAARE AR SKILA (Buler, 1952), i
B K DP34AR S 52 K4, AlFR., TLEK DP3 gk RmA M m g Ry, RRE
B, 5 ERMMAM T REMELY. LEM DP3 ERILTFSHIRER.DPAEELT. I
BRI X —BY Ectocion J&, #R1 , DP3 RIR MG R4 M%E, 15 Phenacodus FM.

EEMKELXENNBFMEERE, ZHX . MEGABREAHYERL, HRRAAXERH
HEARERE. BATEBHAEMSIENEARE, HE LBIEEES Ectocion F{UHE,
RARHESE—RBAE X, BEHE MR, F8 IR ERTTES AR RAE X,
BLAEA AN BE %2 (Hyracoidea) th /2 Ph 1 23K i 4 5k B¥ (Prothero er ol 1988 %). HLH
WAMRABARAL THREMDEERNRAXRFNSHMARHZ HHYXR BAXRATH
W B REL R R EA T WO B 2 3.
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A NEW PHENACODONTID CONDYLARTH (MAMMALIA)
FROM THE EARLY EOCENE OF THE WUTU
BASIN, SHANDONG

WANG Jingwen TONG Yongsheng

(nstitute of Vertebrate paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Key words Wutu, Shandong, Early Eocene, phenacodontid condylarths
Summary

This paper describes a new genus of Phenacodontidae, Lophocion. Although
phenacodontids are important elements from Torrejonian (M. Paleocene) through
Wasatchian (Early Eocene) of North America, only a few specimens have been found
in Europe, and difinite phenacodontid has never been recorded in Asia until the
discovery of the Wutu specimens.

The Ectocion-like upper cheek teeth were collected from the Wutu Formation in
1993, along with Mesodmops dawsonae (Multituberculata), Changlelestes dissetiformis
(Insectivora), palacanodonts, carpolestid plesiadapoids (Beard and Wang, 1995), rodents
(Tong and Dawson, 1995), hyoposodontid condylarths, creodonts, carnivores, tillodonts,
and primitive perissodactyls.
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Condylarthra Cope, 1881
Phenacodontidae Cope, 1881
Lophocion asiaticus gen. et .sp. nov,
(Fig.1; PLI)

Type A fragmentary left maxilla with M1-3 (IVPP V10707).

Referred specimen A fragmentary right maxilla with DP3—-4 (IVPP V10707.1).

Locality and horizon County Coal Mine, about 2km east of Wutu Village of
Changle County, Shandong Province; Wutu Formation, Early Eocene. '

Diagnosis An Ectocion-like phenacodont, but somewhat more lophodont. On
DP4 and upper molars paraconule distinct, with preparaconule crista extending to
paracone, to constitute a clear paraloph together with preprotocrista; hypocone with a
distinct prehypocrista run to metaconule, to form an incipient metaloph along with
obliquely elongated metaconule; lingual cingualum developed at valley between
protocone and hypocone.

Description The specimens, V10707 and V10707.1, repaired from a small coal
may be the same individual.

DP3 is triangular in outline. The parastyle projects forwards at the anterior end of
tooth. The protocone is posteriorly displaced. The metacone is well developed,
although it is partly united with the paracone, and separated from the latter by a
narrow valley. The protoconule is distinct, and the metaconule is absent.

DP4 is molariform. The parastyle and mesostylé are relatively large, and the
former does not project forward as in DP3. The anterior and posterior crests of the
paracone extend to the parastyle and mesostyle, respectively. The metacone separates
from the paracone by a wide valley. The anterior crest of the metacone connects with
the mesostyle, which forms W-shaped ectoloph. Paraconule and metaconule ‘are present.
The protocone is situated lingual to the paracone. The preprotocrista run to the
paraconule, and constitutes a relatively complete paraloph with the preparaconule crista.
The postprotocrista is clear, and extends to the metaconule. The hypocone is subequal
in size with the protocone, and is separated from the latter by a deep valley. The
prehypocrista reachs to the metaconule, forming an incipient metaloph with a weak
premetaconule crista. The metaconule is disconnected with the metacone. The pre—,
post-, and ectocingulum are basically continued, and the lingual cingulum is short,
descends from the apex of the hypocone to the posterior base of the protocone.

Ml is wider, and rectangular in outline. It is similar to DP4 in dental
morphology, but the parastyle is closer to the paracone, the mesostyle relatively
developed, the metaconule smaller, the premetaconule crista absent, and the hypocone
larger.
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M2 is larger than- M1. The mesostyle and hypocone are somewhat reduced related
to the counterparts of MIl, the postprotocrista is weaker, and the metaconule is
obliquely elongated. .

- M3 is much smaller than the anterior molars. The protocone is lingual to meso-
style, and the hypocone is absent. The metaconule is decreased, and separates from
the metacone ‘and protocone. The cingula are basically continuous, except at lingual
base of the protocone. ' .

Comparison and discussion Phenacodontids are abundant and diverse in the
carly Paleogene of North America, only a few specimens have been recorded from
Europe. It is uncertain in Asia, although several taxa from Asia have been assigned to
the family. Two lower molars from the Obaila beds of the Zaysan Basin were named
Paraphenacodus solivagus, and were referred to the Phenacodontidac by Gabunia
(1971). Russell and Zhai (1987) considered this taxon an artiodactyl, and Thewissen
(1990) also did not regard it as a phenacodontid based on newly discovered material
from the same basin. Zhou er al. (1977) doubted that a lower jaw (IVPP V4237)
from" the Paleocene of the Nanxiong Basin.is a phenacodontid. The -lower jaw only
preserves a complete p2, which has a small metaconid, as mentioned in their Chinese
text. It is not a typical character in the known phenacodontids. Van Valen (1978)
allocated an Asian Eocene genus, Pilgrimella, to the Phenacodontidae, but did not
give an explanation. Generally the genus is considered a synonym with Anthracobune,
which is suggested to have a closer affinities with the moeritheriids.

In known phenacodontids, Tetraclaenodon, Phenacodus, and Copecion have
bunodont molars, but Ectocion somewhat lophodont. The Wutu upper cheek teeth are
the closest to those of Ectocion morphologically, but more lophodont. The paraconules
of Dp4 and MI-3 possess a short crest extending to paracone, which forms a clear
paraloph with the distinct preprotocrista. The nascent metaloph is present on the Wutu
specimen, which is made of a prehypocrista run to metaconule and a feeble
premetaconule crista (on DP4) or an obliquely elongated metaconule (on M2). On the
upper molars of Ectocion the metaconule is isolated, separated from the hypocone and
metacone by transverse valleys, and the preparaconulé crista is absent. Therefore, the
Wutu specimens are different from the known phenacodontids. »

EIAR 1 #528A (Explanations of Plate I)

WG GR. B R, Lt ME R GLik)

(Lophocion asiaticus gen. et sp..nov., upper cheek teeth, occlusal stereo pair)
A Lc;.ft maxilla with M1-3 (IVPP V10707) X 2.5

B. Right maxilla with DP3—4 (IVPP V10707.1) X 3.5
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