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BE IFAHWAZEEERARE T HEH S LN ERNERRE SHEHHi
Amelotabes simpsoni 5 F AL Y5 FEEA N B E R, 8B LIBF: Auroratherium
sinense, H ZWHXRE—ROCLXNMINY. HEHD, DETHATILRBERE ZLHE
. HEBEAWE, EAXEEAARMER. WARRAN &R X 8 E Kid
Fo RN T XM B R R R AL, MRS =LA PR
KiE R AE, R, FZEEk

PEESES QIS8T '

& Z i #%(palacanodonts) & — KB4 K TH. E T8 LABRK /WY, H
DR T R, XLEFHYEREIHARKE(Wortman, 1903), % IHAHLILAE
(Douglass, 1905), W7 LLA2 59E¥ & €8 AH ALK & 228 (Matthew, 1906, 1910;
Gregory. 1910). 47 Ak A1 364 % Jepsen. 1932), (X A XXM 55
W2k 5 254 2 (Osborn, 1904 Matthew, 1918:; Simpson, 1927, 19315 Ermy, 1970;
Rose, 1978 %), & Z & W B £ 1 Matthew (1918) # 7 1y, 4 W b
Metacheciromyidae F] Epoicotheriidae, i # Mk& — BB K, REE I T KERE L RE
BARMETRY, JFE ESE TS ERILAE, METMENENNEXERN T
3z %87 ( “medial buttress”). fF—MRERAMAEER LS. b THEREHREE
Fiki. NEBRARBRAT S, (HEIRE—F Epoicotheriid Ry Z & K. ‘

W2 ARA W TR AR, (IR . ot s C R n] [ 99 3 o i
f Tiffanian Jf}, fELEBNEHHE. ARG ZRHERRI AT, XEIYW oA EE R
BRFALE KK FH, RO ARIUE TS Sl Z WS4, B4
A E UE K.

—ft £ id &

ASCERI  Z B A B IR AR B AR BV, RIARES . TERG T

1) AR S BB 5 AR R BF AN R W Y, S 96001,
Wik H 8 199509~ 13
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J2 b A fr 2 B SRR Changlelestes) (B k4. F 830, 1993) . 098 5 24 2 0l ja) i 4
( Mesodmops) (& k4. FR30 1994)., & 8261 R K Z5( Chronolestes 1 Carpocristes)
(Beard and Wang, 1995). &l Bl 2% ®§ % % (Acritoparamys. T aishanomys) (Tong and
Dawson, 1995). fiR & BERF =+ 2 MY, XEidANH ZHERAE 1993
FEERER, WA ERO AT LEMAELG THE(IVPP VI0703), Xty
ARMN—/NR RS F B R, AR &R M.

THAHK, KFZAREE m3 JLPEE. R ZETH A M A7 R A%,
AR, THEKSHARES, MEMEp3WEMW T . 72 m3 pIFHE R
R, RSB B0 <3 B 37 427 (medial buttress), £ ‘U T A A RS
W, BRRZZIH N FaiflAE- i m m3 8T, AARZ AT @& A A" (internal
mandibular groove) . HWAZSL, HFMEPI MPIWTH. EAXE m3 ZHA—K
KMEF(4 6mm), ml A TFHEE R 45 —46mm. FREMK. SARZEE LR
Eam. ARk ERE(E L.

i 1,1.4.27 /1,1,4,3,

TR —A AEXPHCH, SUIEE0E, RifiGH. BRIwmBmsh, %5 b R
BHEw, MEEH. 5 FREZEE 1.3mm K.

TREK, Hi. BYEE=MAE, fSMImAMRNERE, MEREEeEE W
A A AR 8. FMEEM, MERCHEBEM. 58 -TiAKZHEA
1.4mm K4 .

W1 hieRE, ATHA(IVPP VI0T03-2) 5@ i #( L) A MH( T)
Fig.1 Auroratherium sinense gen. et sp. nov.

occlusal and lingual views of left mandible with il —m3
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THIHGZ MEAEE, B, &MFEMy. SHAFRKEEE -8, M pl 3
p4 AR ERKER. EUERTERS MR LB FTarA S S mAEAMSR, Bl
B LEMURR.

pl BE N F /MBI K, B8, B4R, WEhmEER.

P2 SME S RGHL, HMIE., FMEPARMEZ, U ERO TG .

p3 H— KM ERA—ANDYERRAR. FREH, EEROITHTAE MR
IR, FRRIE T FRENMEBHET.

p4 BRI = AEHIRE, =MABHTREAR FERMTHARHAR FRAK,
TRERRZ, i FIREMBEM. Fridk/h, EFERENPE. HREHER, HRE
MEBEARKE. BERK B, 2EEE, NEGMNE-EWRRE. NFHERUE
BHAUER, pAWERCAS, BAERRZEHME, KnsrX. pd5TEEZ
JB] 0.4 4 R B '

EATHEHIEYE%, TRZEREED. FTHERR, SWHEE. Hgmk
MREZE B, NEFHWNERAR. £ml fim2 b, BUAEHEIHBHEE. E
B—AEK, BEHNEAD, B HEYTHAERRNTRRMTKRE. B4 EF
WA — N EENARNMEAHBHRE, SUF&N—MEA T TR, F0l
BB HE T ERMEMA FTAR. ml Al m2 MREL =AER/N, NUEE,
BAK. m3 RPEUN, RERBRA, FTRERAD. T TFHREE.

ERHERRERA LRETHESFE, THEMO—AEEHNENE. E6 LR
W. 22 P3. M1, FIPLP2.P4 K M2HMIGHE. RAEWBERN T E: —MEMERE EK
ARG AT RE R — MAR A P2, MEAR LAE R E—/ M RRE AR A
Pl. A EBGERRYSNE e 2.

A ENMEETBER, Ak HEEMREE, fiEER(K: 1.0mm), A#HH
R, SMUBCTE. TTEFR W 2 BA B R,

RGN, SIER AR, SEERIBEET, ARG (K 2.4mm, FE:1.3mm).

e LAEE PLIGEEBRRE, WEZBEIMNERMUAKR. 5A B2 HWFEHE
AT LA L AR, WARERL EHER ST AR R8T S A ESTE LK Pl
WS, LR REBRERZE PL. PL/AN, 82, HRMREEZ(K:0.9mm).

P2 iGHE K, MIEMERS B R KNS 2 MiE. P2 PIRI/N, MSMUER
SR = A, BI%ER, B&ES%E. SEERHL(K: Llmm).

PIMR, FHATEER, ERER ERER, FRUEKE BF%RE. ik
EXRE—AHBH/NE, FROFZAFHANEHF(K: 1.5mm, $:1.2mm).

P4y IGFEL P2 KB Z, (TR EEEHEREKM—FT .

Ml EEERAN =AY, BUATRAERETHE, MTRLELT. FEHBHETH
AT, ATRAG ARG K, WRERKMBEMERS]. R, HiBERK, ®
JN B A 45 AR AR X R B IR . TR AN AR 2 18] 2 — 9 i) B9 [V A (4K 1.9mm,
%% 1.5mm).

fE MLJG A —AK/MG P2 AR AR . 7EX— il mN EECER, 2%
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H o — TP LATE . R, MR EEABE 2. MEMILEHFRE—4
ViR, IR RATAAN. 4R, A S —Malfetk, 7 Alocodontulum atopus [ b4
Bk, MI KK, EREEA L, REFETMENEFERA, UTERAE =8
HIEH AR S . X—HEMBAERREZL, 5 4. atopus filt, —REHREHE=FF
Wi R, PEATREE P TREFNRE -WHEELILERY M3 XEBE. B
i, X EERRE: HEME BRI EER HAE?).

&1 THEUNE (g 2X%)

Table 1 Measurements (in mm)

1l cl pl p2 p3 pd ml m?2 m3
L w L!W]|L Wi L W LW L | W L | W L | W L | W
1O 08 | 1.8) 13| -—~| ———[ L.O {0.8 L7010 20 1.5 20|14 ] 21 | 15| 1.8 |13
1.1 |08 21| 151080610 [08 |-——-| - 19|14 ] 20| L5] 20 |15 | -——|-—--

= 5EAmE Z R BRI

EEEZHEEMMEAZ, 15 Rose(1978) it 24947 S0 A, 1Ed Z B %EM
Pi-BiHs, Metacheiromyidae R45 = ANME: Metacheiromys. Palueandon §1 Propalaeanodon
(Rose, 1979): %13k, Epoicotheriidae ThN4r4k, & 4l A LJ&E. epoicotheriids Fl
metacheiromyids B ARMEX 73, #H —LLIE S8 T F R B 5 > (6l (G 2%, Rose
FF(1991) ik (9 Dipasalus oryctes 3 fE—fl. Xl Z i ARG S F VB AL AR 40
A E RSO FF SR A . 5 metacheiromyids FREET, fH kS B BSR4 45
k. & epoicotheriids —3(. X il Simpson (1959) 23R 4 Terrapassalus. 1 401 JEAE & i
AEHE, REEITHE AT W EAT R (peg—like) . X EEH F H@ & W T
metacheiromyid R A& b, MK, HEWREAREAX D E £ -y
epoicotheriid. -

Epoicotheridae B9+ A& 7= HH B A MUEFE F R a0 R

Amelotabes ZHEEWHZH AL, B R —-AHFHE(PU 14855), =T R &
B34 Big Horn #bh X () Polecat Bench 41#y Croc Tooth Quarry . RIEE WA LEBTF
W BRE PTG RN, HANIURYE., FTHRRCEMS, BIMEEERNES. T
RIGHER, FOHE AN EF T3 TR, MEEEE. B A
LA RiX A8 BE AR 1§/ Epoicotheriidae R 4940 %6, 1P X A i & Metacheiromyidae F}
H 5.

Tubulodon RA7—AFp(T. taylor), SRR ARZHIOE. A FHE, TR M
Wind River 41 E#{(Lost Cabin ). ERGFEHELHNB L, THEKZ BBE
ZF U SR AR 15«

Pentapassalus & Gazin(1952) 237 89, B A B R P. pearcei # P. woodi (Rose,
1978). J&AUFH =T R MK UH M Green River ZLHf4 3 it Knight 2 136, 14 ARk P. woodi
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H B Wind River #i#8, #E#E. P pearcei RN 2,1.2.3 /1,133, A ERTA
WER, BFHMAEER, Gazn M FRIAEMEE - TAKERRE. HEBHY
EHRMSZEET. ERAXEKEZILFEE. Powoodi BB K.

Alcodontulum( Bl Alocodon) Jy 2RI E, BAEF A. atopumlj‘r?ﬂ\f-ﬁﬁ}ﬂl‘l Big Horn
23 Willwood 4 F ¥ H37HE ) , BHEVEUE — A BT HL R 1(+7), 143,
PLAI P2/, ot MI1-2 49 m N, BREF 58K EMEMNFMENRHES);
M3 fRiB4E. K. Rose % (1992) K% A A — Ay MP — 152 it £ (PR A3 1
2) ) UM 93740 FiA A A. atopum, K —AMRAE T84 TR AL G 45,
TR G HA N .

Dipassalus 7= T MEFAH Wind River i) Lysitean — Gardnerbuttean ##i 24, 1E
WRARUWERIEE, TREFHFNEEBT G, FTHROR, BAREETNTES I
ISR, AR A epoicotheres WA “H ML EL”, {HAUN Dipassalus FRFERE .

Tetrapassalus WA P LAE B HRE G ENAEIE. XUE-NRME, =F5H
&AM Green River Z#if) “Misery Quarry”, rhigErith Bridger 48 . '

Epoicotherium F) Xenocranium 4, #7E Chadronian #, Chadronian $iB7EH AN K
M H . T8 Epoicotherium B) FaiE PR LB R WG F . Bim =HF i K/hK
M. BB AR, FRBFAR/D, ATHE LEARLBFE, B 8528
FHR/AEE, H— BB, mHELBUE/D. Xenacranum £ R ET7HEBT
W, HWEF NN, ETFRERTLBAE S, %_ﬂ%@fﬁ%d\o XA B AEE T
KA SIEMMAN S ERMIE, BTHT/URERE.

M ERMCMEREAFRAUEY, AR TS RAH I A RS 587F0T SE i
WIREE, THkERK, HHENER, KBRS Amelotabes, Alocodontulus ) Tubulodon
ML, SHMAEZHBERHEKR ERIEETMFEEE Y Anelotabes — 3. 4
Amelotabes W1 IX BTET pl TAB/L, p2 BB M FETAR, p3 BER/D, AEILEE
MEEK AR ml MK TFm2, FTHNKRRTHENSRS MIFURCES. 5
Tubulodon X SR G F B L, BAET p4 RAEEN TRIRMTER, TH
e T ERM T RRA AL RRE S g, FAERAS Amelotabes H Tubulodon A~
b T, FF AT AR LM R AN B m3 5 A, FIR Pentapassalus AR
FFIRETE S m3 ZRE /DR

Alocodontulus B4 5240 EBI, HAEER. EURGBEHELTEAR LRE TR
TR G HEE(P3FI ML), Bk LG, P3HERE S, FWRERM dlocodontulus
g PIREE 2. HEMMIE=ME, BMERARAEHANR HFUAR-ARE
WERIELR. T A atopus A, RigR M1 SR M2, FREMGEKKWLULE. B
WA M 5 B R E SN GRAM, MAMBFEELFNNN%. ELRRE LR
S = BT . A aropus i P3 5 P4 & 8. 7E MP — 152 3 (U R B T SUA AR A
b, REEFTAAANTE. Hb, pd EHEHRRE, ATRERS TRRESLN TR
R PR TS, A TRR, FRESMK 8%, A=k mI X
B, AETFHEHRAREEFELEFE. p4 TATRD. RELEF GHHS 0 HH
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A, THIEAKRE,;, TRRUWEK, STRAEFEARLT, BEAS/N, mHa SRk
AR, AW EARERE.

MEBEEEPEE REHKZEEWRE S EE Anelotabes. Tubulodon i
Alocodontulum & AAHAL, HLF LB EHER.

HE W Z B4R MER AR T

8% E? Pholidota Weber, 1904
HZWEITE Palacanodonta Matthew, 1918
f*2%} FEpoicotheriidae Simpson, 1927
RIERE  Auroratherium sinense gen. et sp. nov.
(K gD

IEBRE RERMkBMELATHE, LB LRE—A I, K%, EP3,
M1 AW BERH LETEE; ZTHBEA TN, FTREMELBEREEEL, 6 FH
2 m3 2% (IVPP V10703).

WEMES WAERAEZMET; LEA. Bt

FHE B0 11, 427 /1, 1, 4, 3. FTRIAKEIAENER, pl /. p2 T
BIR, p3 KM TERRANKERRHAE, pd THRMTERERE. THERK,
BEARERS, BELELTHERM FTRALRE, BEMGRUPHEES B EME. P3
g, FERME;, FARZERAN=AE, BUNRIIHATRMGRAEAR,. FRKR
8, HEBEERHERABS. THAAK, KEXMEILEERS. BAMEBH TP
BT RN SE .

HE B4 BT 3 ‘aurora” () FIE KR 4 % FJS & “therium” 415, 4% AL
. R T iE “sinensis” (FREAEY), oM.

il e REmAL s E R AR, MR EROE R, AR
TERAMEEF NEEYEYEM L Christopher Beard) {8+ #58). B 5 # @M <7 k2%
Mrs. Ruth Hubert 230 %E. XABEmAHR L Lo, EEEL—HFE0H.

5 % X ¥

Bk, EHL 193 WK E F RO H il T 4 2 ( Soricomorpha, Insectiva, Mammalia). 4 4 # 3 ¥ %
#, 3M(1):19—32

BALE, R 19 WKRAKRGHREELEASEESREIN). SEMSYEER, 32427524
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A NEW PALAEANODONT (MAMMALIA) FROM THE
EARLY EOCENE OF WUTU BASIN, SHANDONG PROVINCE

TONG Yongsheng WANG Jingwen

(Institute of Vertebrate Paleontology and Palevanthropology. Chinese Acadenty of Sciences  Beijing  100044)

Key words Wutu. Shandong, Early Eocene, Palaecanodonta
Summary

A new palaeanodont, Auroratherium sinense, was discovered in the Wutu Forma-
tion in 1993. Palaeanodonts are a rare group of fossorially adapted mammals, which
up to now has been found solely in North America from the Paleocene to the
Oligocene. This initial discovery suggests that palaecanodonts may also be widely, but
rarely, distributed in the Paleogene of Asia. Associated with the specimen are other
mammals, such as Changlelestes (Soricomorpha), Mesodmops (Multituberculata),
Alagomyid, Paramyid and ctenodactyloid rodents, carpolestid primates, and primitive
perissodactyls.

Order ? Pholidota Weber, 1904
Suborder Palaeanodonta Matthew. 1918
Family Epoicotheriidae Simpson. 1927
Auroratherium sinense gen. et sp. nov.
(Fig.1: PLD

Type A crushed skull with associated mandibles (IVPP V10703).

Locality and horizon County Coal Mine, 2km east of Wutu Village of Changle
County, Shandong Provinces Wutu Formation. Early Eocene.

Diagnosis Dental formula possibly complete, with seven lower postcanines and
at least six upper postcanines. Premolars separated from each other by short diaste-
mata, pl small, p2 without paraconid, p3 consisting of a large protoconid and small
heel cusp, p4 paraconid and metaconid clear. with a low, narrow talonid; lower mo-
lars low —crowned, with two definite swellings homologous with protoconid and
hypoconid in other eutherians; P3 simple, with laterally compressed main cusp; M1
triangular in outline, with two longitudinal cusp rows, labial cusp row involving
paracone and metacone, lingual row containing only an elongated protocone. Horizon-
tal ramus of nearly uniform depth. with weak “medial buttress” and indistinct inter-
nal mandibular groove. Ascending ramus rises at a point about 6mm behind m3.
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Description The skull specimen is deformed and somewhat crushed, together with
lower jaws. The main characters are as follows.

The horizontal ramus of the mandible is of nearly uniform depth beneath the
cheek teeth, and the depth of it beneath ml is 4.5mm. A less developed “medial but-
tress” is present posterior to m3; a feeble internal mandibular groove, beneath the
“medial buttress”, anteriorly extends from mandibular foramen. Anterior to the
incisor, the lower jaw tapers abruptly, forming a shallow spoutlike projection.
Symphysis 1s infused, back to a point beneath p3. Two mental foramina open be-
neath pl and p3, respectively. The ascending ramus rises to about 60 ° from the line
of the tooth row. Its anterior edge is about 6mm behind m3, quite similar to that of
Dipassalus oryctes and Pentapassalus pearcei. The coronoid process is high. The
condyle is slightly higher than the cheek tooth row, and separated widely from the an-
gular process by a U-—shaped concavity. The angular process is deformed, but is de-
flected sharply backward. '

The dental formula is 1,1,4,2? /1,1,4,3. The single upper and lower incisors are
covered by thin enamel, and are separated from canines by relatively long diastemata.
The lengths of I11—Cl1 and il—cl are 1.3mm, and ca. 3mm, respectively. The upper
and lower canines are strong, with triangular cross—section, they are also covered
by enamel. The lower premolars are separated from each other by short diastemata,
and show increased molarization from the first to the last, as those in other primitive
eutherians. .

pl is the smallest tooth in the postcanines. It is simple, single—rooted, and
covered by enamel. The length of ¢—pl diastema is 1.4mm.

p2 is similar to lower canine in outline, but much smaller than the latter.

p3 consists of a large main cusp and low small heel cusp. The main cusp is ob-
tuse, anterior to which there is an indistinct swelling. The heel cusp is posterior to
the posterolingual base of the main cusp.

p4 has a large trigonid consisting of protoconid, metaconid, and paraconid, and a
low and narrow talonid. The protoconid is robust, the metaconid is distinct lingual to
the protocone, and the ﬁaracorxjd is small, situated at median of anterior edge. The
cusps are conical, and no crest is present. The talonid is semicircular, with a distinct
swelling at the lingual part. The roots are mostly fused, but branch off at the ends.

Three lower molars are brachydont, and elliptical in outline. The enamel on the
occlusal surface has worn through, but two definite swellings remain on ml and m2,
and are probably homologous with the protoconid and hypoconid in other primitive
eutherians because they are near the labial edge of the teeth. In addition, there are
three obscure swellings at the lingual edge, probably homologous with the paraconid,
metaconid, and entoconid, respectively. m3 is the smallest lower molar. The talonid is



2 HARES WURE iRt B 2 S 2RO RL49) 119

reduced, and the hypoconid less developed.

The laterally compressed and fragmentary skull retains an incomplete left upper
incisor, canines, left P3, M1, and P1, P2, P4 and M2 alveoli. In addition. there are
two isolated teeth, possibly to P1 and P2.

The upper incisor is' small, with elliptical cross—section. The upper canine is
strong. There are two alveoli posterior to upper canine. An isolated tooth in the right
premaxilla is thought to P1, it 'is the same size as the upper incisor, with a
single cusp. And the other isolated tooth attached to the palate is assumed to be left
P2, which is smaller than P3, and lopsided triangular in labial view.

P3 is single —rooted, the main cusp is elongated anteroposteriorly, with a feeble
lingual cingulum. Absence of metacone and protocone distinguishes it from P3 of
Alocodontulum atopum.

P4 alveolus is large, it seems to be the largest tooth among the upper
postcanines.

M1 is basically triangular in occlusal surface, with a long labial cusp row and a
short lingual row. The .labial cusp row contains paracone and metacone, and the
lingual consists only of an elongated protocone. The labial and lingual cusp rows are
separated by a less developed longitudinal furrow. There is an alveolus behind the
molar. It appears to be smaller than P4, but not as small as M3 alveolus of A.
atopum. ’

Comparison The unusual specimen from the E. Eocene Wutu Formation is the
closest to Amelotabes from the late Paleocene (Tiffanian) of the Bighorn Basin, North
America. Both Asiatic and North American genera share alike lower dental formula,
_cuspate cheek teeth, and reduced enamel. The dental morphology of the Shandong
specimen differs widely from the latter. Compared with the North American genus,
the new species has a reduced pl, p2 without, paraconid, p3 with small talonid, ml
slightly larger than m2, lower molars lacking paracristid, and anterior and posterior
roots fused. The new species also bears a certain resemblance to Tubulodon tayloris
but it possesses more postcanine teeth, more complicated p4 with definite paraconid
and metaconid, and molar lingual cusps easily worn off. A lightly worn ml~2 (CM
34854) referred to T. taylori was described by Rose et al., (1991). Cusp homologies
are unclear on this referred specimen. It appears that the lower molars have a dis-
tinct metacristid, two lingual and three labial cusps on the trigonid of ml, and three
or four peripherally arrayed cusps on the talonid, based on their refined illustration.
But in the Wutu molars no definite cusps except the bulbous protoconid and
hypoconid is discernible. An interesting difference between the two North American
genera and the new genus is the presence of a short space between the last molar and
the anterior edge of the ascending ramus in the latter. whereas in Amelotabes and
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Tubulodon. the anterior edge of the ascending ramus rises just posterior to m3.

Alocodontulum atopum also has a nearly complete dental formula and cuspate
cheek teeth, seven upper postcanines (Rose et al., 1977) and six lowers (Rose er al..
1992). In the Shandong specimen the number of upper postcanines is uncertain, at
least six, and there are seven lower postcanines. The Wutu genus and Alocodontulum
have cuspate postcanine teeth. A comparison of the specimen with figures and
descriptions of the North American genus, given by the original authors, however,
shows that the upper cheek teeth are less specialized. The third postcanine of the new
species is single —rooted, and consists of one large cusp, but in A. atopum, P3 has
three roots, a high, large paracone, a diminutive metacone, and a low bulbous
protocone. M1 of the Wutu specimen is triangular in outline, and has only three
main cusps, whereas in the North American specimen, M1 is rectangular, with
lingually and labially arranged cusp rows, separated by a deep longitudinal furrow.
A skeleton from UM loéality MP —152 of the Bighorn Basin is recently referred to
A. atopum (Rose et al., 1992). p4 of this specimen has a wider, lower talonid with
faint enamel expansions suggesting three talonid cusps. In the Wutu specimen, the p4
talonid, however, is much narrower and smaller than its trigonid. The ascending
ramus rises “just posterior to m3 in the North American genus, also differentiates
A. atopum from the new genus.

The other genera assigned to the Epoicotheriidae, Pentapassalus, Dipassalus,
Tetrapassalus, and Epoicotherium, have a reduced number of postcanines. It is easy to
separate the Wutu specimen from- them.

BERE 11588 (Explanations of plate )

ch 4k B 2 Auroratherium sinense gen. et sp. nov.) x2
L Rz & (IVPP VI0703-1), Bi¥( ventral view of crushed skull);
2. ASEER L (IVPP V10703—1), #4(dorsal view of crushed skull):
3. ETHE(IVPP V10703-2), 51 #M(occlusal view of left mandible)
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