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i£¥% H Condylarthra Cope, 1881
KiE#EF Hyopsodontidae Trouessart, 1879

K@M Hyopsodus Leidy, 1870
BEXEE(¥FH) Hyopsodus fangxianensis sp. nov.
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Fig. 1 The right lower jaw with M, — M, BEL, HREEEE=ARNEREA

of Hyopsodus fangzianensis (V12005) R RORR, (E S BT R ET A
AR R, ERBEF. M, KA, KHATE, BEBKTRETZ fig, Hk=
MR —AEER FRTEREAMTEREAR, ETEEF ik, RIMEBRER,
TRAMTERSBEML, FERS T & MUETHER M, ZAREERF, NhF
DLEHETHIR) BETEMER. TrIHRRYE, nREEMHIMHIRK TRELER
LS FTRIMTERE S, FREFMTHAHREE, E 55 TR/AOAREE, NTF
KRB EE, T RRREBEBOH A TR FRARELEHB A, AEEH, 5 TRE
RMTHNRMENEE, REJLPHES, AERBEHBHOME, TrE, TRAREFHE
Be 2[R BIZE N R/NREUN MU R MR B A8, LT R (entocristid), THHE
PR, MEZ AN Z S 2—0 5 TR REE, HELHMERS. BT TABSTE
EHEOABSEN, BT XA (hypoflexid) i, Wi T AISMEH R 1T R0
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M; tb M, MEZ, BIEBL=AEEY S, SETW TEHEARREET; TR &
TETRIME W FRARASERL, N IMUL RN NEE, TRAARE TREZH
WK, TR ERL, L THR, THRETRRNGSZ, FilEERRN, K
SN TG HHBR I = AT

%1 BAFESNTOENE (i 385%)
Table 1 Measurements of the lower molars of Hyopsodus fangxianensis (in mm)
M, M, M; M, —M;, M,—M, M,—M;,
¥ (length) 4.1 4.5 4.1 12.4 8.2 8.3
=HEBRE (width of trigonid) 3.1 3.8 3.1
BREES (width of talonid) 3.5 3.6 2.3

tbkgS5itit BFENFATHERESREE, BEREEER, NERTE. BRERENE
Ho ZAEEAR FHTREREAMTHERANMRAR, AEEEET KM, TRARMHK
BEFAK. TRESTRREREE, ¥ ENTR/AARIE, BEMAT TRER
THREXZF. M; WEBRESHIN TARENERAXAR, REK, WEER, H—Kif
MERBE TR, RERAHEHEERANBTHEERNKES B,

KHRBERBOALERBREN—Z/ACE LEFLAH 3 L E—D1EAIE R (Gingerich,
1974), KWBHIMECERKAPE, MN—BLZERIEH (Leidy, 1880) EWRHIAX
BAGE, tEEE/L+ 1 #. HEBEAMLEASTEMR, HE¥ (Gazin, 1968) AXFIAIL
REHKEEE TRARBEOES . MINSREFRY 31 ANMFd,H 6 MREXAN BN
RA, &8 25 ML, AARDERYM RS, LR ERE 2 4ME8. elleERaiite
YWER (Wasatchian) 5 N —— Hyopsodus miticulus, H. powellianus, H. wortmani,
H. walcotianus K1 H. loomisi; RiaEH M2 /15 (Bridgerian) 5 ANfh——H. pau-
lus, H. minusculus, H. marshi, H. despiciens F1 H. lepidus; hiG¥itTR MY
(Uintan C) 2 ANfh——H. wintensis §1 H. fastigatuse {85 AP HBE R Z 5, 10
& EB% (Gingerich, 1974) {3 H TH ¥4 Hyopsodus wortmani §y H. minor
FRIVER H. miticulus | H. simplex Fi%, A0, 8F NK R BZFHHF OB
FEFFEM, WIEEHFEF (Krishtalka, 1979) ¥EEMNE KN H. fastigatus FF
NEEW H. wintensis i, 8 FET — M AFh——H. sholemi, it 10 SN, FEW ML
HitHEREERES 3 MHENE—K K INE (H. orientalis Dashzeveg, 1977),
H&XKigE (H. wrpanensis Zhai, 1978) FULAEKIEE (H. huashigouensis
Tong, 1989), FTE XA, K NE B HNRER, RNUEKX, AT TSR
X Fo

1) RBEMEHELE NN 28 A F t, B iR Bxth, RIEE B RELRTIH (Duchesnean), HEH4H
+ 4 (Chadronian) {1 §disF it (Stucky, 1992),
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BB — SN TR SF AU AD 0 A 558 7 1 FF 38— o 3 th 84 7 HE At B A B3R, T
BEMR Ko BIABTALELL 4> 57 th AL b 15K 15 88 00 5 B4 AE LA T2 T4 (Gaazin,
1968; Krishtalka, 1979; West, 1979), H&FHZAIMWFAB A SES. REnl, B
AKHEEETUSENX SN, MILAREATHEE, BRSIEFBE 2
BRI E R ERE b A — 2, (B AIH0S AR 88, T TR, FTRARE TS
FEARTZN P ER G, BERANTARELETHL, TRREE, FR/hRE
B A ARESSE, TREE A R EEF GRS BT Eh Rt hE
RS, AEZHbEHENRE. BEMOTHEN TRARS TRRZHE
STREE AR, THALERER R — A —Bk, West (1979) 2354 JbEH HE W
REBHTHNREGL SEREAANNMNITERSR, MERBRALELETF, BEX
U5 P8 5L R AR R IR R BB R, BIAMKREE R H. wintensis, {8 L
H. fastigatus K1 H. sholemi ¥3/h, BHITEEETEMER, FR/IKEE, ZHER
AEHEHEHARTLEBER E S, '

TEEH, = A R DR AR EANR SRS, UM, BE
THIRME BT REERA, FAFBTEF2RNnEaERXEY, BERBARTS)
IDREY, AFUEEREM (Hyopsodus sp.)o 1989 4E 3k A ZE 2 57158 5 —Hu AR /R
EWEANFHE AN, A& F 2+ S B RAR M RSS2, BTt &
ERX GBS, SHEEGARL, EFEANETHRNTERR. M M M, xtEns
R AR BB RN (M, DR 35 3K), FRAVRAREE . S BETHR,
M, EYERSTASEERAEER K, BERASHBR—M— LEHEKEEM
KNSR, BT RIRFITIEMAR, TRRRMTRARE B HZ 2045 #E, TRALR
TBAE R EF TR, HANHURRRE—EERE FHE L0 M, ERX—4
Fih, BEFABENEHER K. WEG M, KEREE, HRERALRES
FARE B ESBAE ERTHRE—RAANUEE SE2 B MAAER M, =
RESEAN 3 RO, PR AR, 2.5 BRK (S ), ) — BRI THUE, AALLE KR
B2k, b, EFEEHAEE L, EEBTHZ,

b TR, B EARAR R T N AT R R I — K 8, B 2 2 AR B R i,

w5 B Rodzntia Bowdich, 1821
iR EH #H.B.#HEKE Ctenodactyloidea fam., gen. and sp. indet.
MBI A—BETEERSIN M, 1 P, (9/E4E (V12006), FiiBEMIRE,LEY
MBI (EM R ERERIBCRIIM I RERNE)E, URRE, M, BNEEHLE T
INRE, ZF WRI ARG K 2.6 K, % 2.1 X,

. MR

ARG B R IR A GRS, B B FARRE R, T S R sh ) MR
mF it E—-EERAENTRE, MU EN REZNRTE Lo KEEER R
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LR, RN B RAFF BRI TR, B KKE LS RRE 403
Farp s Bttt 2 0 & HIEOF AR, 5 P e i R M K S E BT, Hik, 2P
RET H R B b G B BN =,

SHAEBEAETE, BB X B RERYE, €A1 Y %2HHE Rhombomylus
sp., Asiocoryphodon lophodonius, Mesonychidae #F1 Ischiomyidae kA, HizEF=
MEEWMEREILTREERAMER R, BTFXHEMALEERNIEREREB L R
B IS, N e T 2 TUE A P A (R E A R R, MA TR B E . = 1
ARMPEE RN B R T, B LR 447 BRI B AR A0 B G it 3 o
RFHERELS, ENTHENSEARERNFERS THHSEPORFEREA RS
AR B SRR, MBS ESITER S CIERENN R BT S8, N Rh
Fritto A, BFEXESLTMEBFENEI XISt @SR HEHHBES, RY
MEK, MEEAEFTHEETRARIETE BERHE L, XEFMTASZELSEEK
WAL ZR0MN R, 220 Rt BRI 6E 20 2 4 e o

B ZFHRWEKEBERRIVERE, HEEREE—BETAPERIE, B
SRS AZEEERRBERERH EE, DERUENEE, EFMTEEURT.
ZENPRT, EARNEE B ELKREMAGT tLh AT E RSB, FHMAzsnmas
SRFECHRIR, B0 ZH/E Mo 5SS % LREINH S KR, WGk L4245
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A NEW HYOPSODUS FROM THE EARLY
EOCENE OF FANGXIAN, HUBEI

Huang Xueshi
(Instituse of Veriebrase Paleonsology and Palcoanghropology,
the Chinese Academy of Sciences Beijing 100044)

Key words Fangxian, Hubei, Early Eocene, Condylarthra, Rodentis

Summary

Hyopsodus fangxianensis sp. nov. and Ctenodactyloidea fam., gen. and sp. indet.
represented by fragmentary lower jaws are described in the present paper. The fos-
sils were found near the village Luojiagou, 10 kilometers away northwest to Fang-
xian city, where exposes a series of reddish-brown and purplish-red mudstone and
siltstone with greyish-green sandstone or siltstone intercalations.

Hyopsodus is the common animal in the Early and Middle Eocene of North
America. Outside North America only in Asia it was found in the past decades
(Dashzeveg, 1977; Zhai, 1978; Tong, 1989). Up to now only three species of Hyo-
psodus have been described {rom Asia, and all of them are represented by fragmen-
tary unique specimens. So each specimen of this genus discovered in Asia is especially
precious. The discovery of Hyopsodus in Fangxian not only further indicates the
genus existing in Asia but' also enriches the genus composition and extends the dis-
tribution south to the Yangtze River valley.

Condylarthra Cope, 1881
Hyopsodontidae Trouessart, 1879
Hyopsodus Leidy, 1870

Hyopsodus fangxianensis sp. nov.

Type A right mandibular fragment preserving ml—m3 (IVPP V12005).

Locality and horizon Luojiagou, Fangxian County, Hubei Province; Early
Eocene Youping Formation.

Diagnosis m2 4.5mm long. The length of ml and m2 nearly equal. ml and
m2 relatively wide and robust while m3 narrow and slender. No paraconid and me-
tastylid on the molars. Hypoconulid more developed and situated near the middle of
the tooth on the first two lower molars.

Etymology Trivial name refers to provenance of this species.

Description The mandible is robust, 5.5mm in biggest thickness labiallingually.
Its height under m2 is 6.5mm labially and 6.8mm lingually, respectively.

All the molars arrange closely. Among them m2 is the largest and m3 the smal-
lest. The molars are buno-lophodont with thick enamel layer. ml is rectangular in
outline, somewhat longer than wide. The talonid is relatively bigger but lower than
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the trigonid. The trigonid is not too obliquely oriented, with rounder external and
internal walls. The protoconid is as robust as metaconid but a little lower than the
latter. The paralophid is not preserved, probably low if exists. The metalophid is
robust, as high as protoconid and metaconid. Both hypoconid and entoconid are de-
veloped and robust, having crests connected with hypoconulid respectively, The
crests started from hypoconid made this cone becoming distinctly selenodont. The hy-
poconulid is large, situated nearly in the middle of the tooth. The length of crest
between hypoconulid and hypoconid is nearly the same as that between hypoconu-
lid and entoconid though both are very short. On the external and internal sides of
the hypoconulid exist grooves. There is no entocristid. The oblique crest is long,
linking with metaconid in the internal one third of the trigonid. Owing to more
internal connection, the hypoflexid is deep. In the hypoflexid the external cingulid
becomes tuber-like,

m2 resembles ml both in shape and in characteristics, but bigger than the
latter. In contrast with ml, the trigonid of this tooth somewhat wider than talo-
nid.

m3 is much smsller than m2, with rather narrow talonid. It differs from the
preceding molars also in: no tuber-like external cingulid in hypoflexid, hypoconulid
projecting backward, no grooves on the external and internal sides of hypoconulid.
The entoconid is much smaller than hypoconid and has short crest with hypoconulid
which relatively lingually situated. The tooth is roughly triangular in shape because
of posterior projecting.

For the measurement see table 1.

Comparison The Fangxian lower molars are buno-lophodont with thick enamel
layer. The trigonid, essentially composed of protoconid and metaconid, is slightly
oblique orientation. The crests started from hypoconid made this cone selenodont.
The oblique crest links with metaconid. The hypoconulid is more developed, situa-
ted behind the line between hypoconid and entoconid. All above features indicate
that Fangxian specimen belongs to Hyopsodus of Condylarthra.

Hyopsodus is a small and conservative animal. Its size is always small and mor-
phology has no big change from Early to Middle Eocene. Much work have been
done in distinguishing North American Early and Middle Eocene Hyopsodus by many
paleontologists (Gazin, 1968; Krishtalka, 1979; West, 1979) though the boundary is.
still hard to tell among species. Fangxian specimen differs from that of North Ame-
rican Early Eocene Wasatchian Hyepsodus in having stronger lophodont crests, more
developed hypoconulids and no paraconids. Fangxian lower molars, however, resemble
those of North American Middle Eocene Bridgerian Hyopsodus in having distinct
entoconid, more developed hypoconulid, stronger lophodont crests, and no too oblique
oriented trigonids. But the differencen between the two is still obvious. In Fangxian
specimen there is strong crest between hypoconulid and entoconid, while there is
always a pit on that crest in North American Middle Eocene Hyopsodus. In the for-
mer there is no metastylid while metastylid existed in the different degree in the
latter. -From the Middle Eocene Uintan Hyopsoedus it differs in having no metastylid,
more developed hypoconulid and the trigonid is not too oblique.

The Fangxian specimen differs from} that of Hyopsodus orientalis, a species
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from the uppermost part of the white beds of Naran Bulak Formation in Nemegt Basin
of Mongolia, in having no paraconid and much bigger size. Fangxian specimen rese-
mbles that of H. iurpanensis, original as Hyopsodus sp. from Shisanjianfang For-
mation of Turpan Basin, Xinjiang by Zhai in 1978, in having relatively short ml
and m2, no paraconid and metastylid on the lower molars. Whereas it differs from
the latter by big size, more developed hypoconulid situated nearly in the middle of
the teeth, and relatively short m3. The Fangxian specimen is similar to that of H.
huashigouensis, another Asian species of Hyopsodus, both in size and in tooth struc-
ture, such as more distinct crests, no paraconid and metastylid, more developed en-
toconid and hypoconulid. But in Fangxian specimen m2, the only tooth H. Auashi-
gouensis has, is much wider (especially the talonid) than that of H. huashigouensis.
Moreover, the teeth are more lophodont in the latter than in the former.

So Fangxian specimen may represent a new species
existed more south than other species of the genus in Asia.

H. fangxianensis, which

Rodentia Bowdich, 1821
Ctenodactyloidea fam., gen. and sp. indet.

It is represented only by a fragmentary lower jaw with ml and a rear half of
p4 (V12006). The teeth are so heavy worn that the most characters can not be seen.
There seem to be hypoconulid crest on ml, which is 2.6mm long and 2.lmm wide.

About the age of the fossil-bearing beds Unidentified ctenodactyloid described
in the present paper is meanless for age because this superfamily rodents have a long
history from Early Eocene to the present. Hyopsodus is represented in the Early to
Middle Eocene both in North America and in Asia, butis not recognized in the pre-
ceding Paleocene and evidently became extinct before the beginning of the Late
Eocene. As mentioned above, Hyopsodus fangrianensis resembles North American
Early Eocene Wasatchian and Middle Eocene Bridgerian Hyopsodus and has bigger
differences with Middle Eocene Uintan ones in evolutionary level though it is a new
species. This may indicate the age of H. fangxianensis is of Early Eocene to early
Middle Eocene. Considering H. fangxianensis is more similar to Early Eocene H.
turpanensis in main tooth structure and less lophodont in lower molars than Middle
Eocene (equivalent to Bridgerian) H. huashigouensis, the fossil-bearing beds is pro-
bably of late Early Eocene in age.
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BiE I 89 (Caption of plate 1)
BEFREY (Hyopsodus fangxianensis sp. nov.) A FHBEWEE M,—M, (right lower jaw

with M;—M;) (IVPP V12005) 1.BEW (Labial view); 2.&HW (Crown view); 3.EZEMN
(Lingual view) £iB#X5.3 (All about 5.3 times of its natural size)
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