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WARMBERS A TEMORER, AEHE, RECERERY, LRERERER.
MZENRE, LAIEFRARE, RERE/LEAENERAENRE ARSI EHFEBRIE
ERIM B G (Chopra and Vasishat, 1979; Chopra, Kaul, and Vasishat, 1979;
Jacobs, 1980; FRgENL, 1986), Xt LA SN HTEREE SHEMEHFX 5
o

A EE, A — SRR AL E RN B = B PR M S B RO Bk, D BULA R
BeAh, RS EMNBEE T B WillIFRAR 5iX SRS AR, TN 28 (U1 AL w B 2R 1 2F
We FURERARS ,BLETLLE, DR ERBT.
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#E9H Scandentia Wagner, 1855

WEE#l Tupaiidae Mivart, 1868

MNMEARE(EHR . &5H) Eodendrogale parvum gen. et sp. nov.
(H 1)
ERGRE —ITRENAE M (IVPP. V8500),
PARE £ M —F (V8500.1), /& M —F (V8500.2), FAME FFEIRERE
(V 8500.3,4),

W M REE, GREN RS FRAT. GBI IIRERS, &REE
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B1 /INAMREY (Eodendrogale parvum gen. et sp. nov.) b, THEHEES A 4
M' (V8500), B. 7 M'(8500.1), C. 7 M® (V8500.2), D, E, A TFHAKRE
(V8500.3,4)

Fig. 1 Upper and lower molars of Ecdendrogale parvum gen. et sp. nov. A. RM!
(type, 1VPP. V8500), B. LM! (V8500.1), C. RM® (V8500.3), D-E. talonids of right
lower molars (V8500.4,5)

FIRT R, B R B = AR UL kR, hRiBM; PHSRAE AR 25 LR A
INR TR RET B — 5. M BRIGHRIH Ko

iR M OEERVEREA.SRIVER.EER W BINE, ERIE, BN, &
B AT EREREREE, NHARA V8500.1 F,GRILATREG K, HAr B, BRER
L BIRR AT » 43 B SE R MR 5 41 J7 FRT oM T (ot T BRI SMBIA O = f T LT i » WO SN A
— i, A B AR RAET T, 5 PR Z A M BRI Mk, (1 /5 R= AR LR T H .
FEFRA TR B AR RSB IR R A » U TR BRI = ATE o BT /SR Z MR H R H
AR FISMEE I 2Ro ThMEREE , BT RERA G RETHR S B Mk B IR B,
B 2 B AALLER R B R TE 24 LA R Ro =AML (trigon basin) #R. 7%, [HARMA
BEARF U ER—Fo FRAr B RAT, ATRRIE, M ERTRE BB UEIR K, 5K,
FESNT R, LA B RER. F/ARMENREE, RERE. TREK, LEEHNN
& iHo ‘
£ M® FRA BRI IR BARIR. R ite M UG, BTRREBS 5 M ML,
FERMB A, FERRTH 2, (NAF ISR SR RAT R IR B RAE % , = M Bk, R G #
R M BIRREA JR M T R, & T IR RN G Mo BR/NRFIG /N RES AR pl B R F 5 B 2
Ho
- BARASMOTREEHE BRNERM, EREKNRS, FRRENEHE, TRRK
Zs FRANRBN SR TRBTA T 8T8, 1L T R P RB M, TR (hypoflexid) R,
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T RRAHE T R/ANRAHE fer ST, 5 RGN, SFEEESNTR/NRELS
TFRANRIRAN EETRRIIETT , R ZIAHE — Mk, MR &E 2 o 'FVSI;&H:—F/K;’:
KB THARBMHN TERER, FRUH . FEHEE, MTREREMA TR/NE
HEAd, (BRAFIR TR

Eb%:  Butler (1980) 7ZEIRAR THRBIRKIFHHSNFEBTFESER, DIRSHME
FLA T LB DG, fE B S 1 L LR R Rt B i R R 7e L L2 vp IR BN, RS
X R 4 & A R BI2R F IR IR BELR IR BRI F R EREU B —BILD
AR B IR 20 FAIE X BRI T S 38 DA, BTLL, i 2 o H At FL2R STt BRA O
BE2E AR R4 FF o

Bk b I AR A K] B R BB L (talpids) , th 5 R YR F 2 (insectivorous bats),
FZE% (dermopteres) HEMLL, HEHREHRENTHARSGX Yo HERBREFE
Mo ZEBBRE EHW B R EREL A ERE AR MR, AR AT JERBEEHEY
BEU , TAMEH o XS E T B 28 SR E Fr AR MEA R B X B Ko fr ik i E
F% FEGEE RN BREAEM, /N—RBL, MEERBEEEET IR, 58
AR ELHANE . ER= AR, NR/NMEROREE FERARRE, XiFR% (ﬂﬂ
didelphids) S B3 H0 LERTRAEML U Van Valen(1965) IREEFE HMRE—.—
BAFHREE N RB A, &GE THEMIEARWEE, 2R R, A, VTJEIE]
FRAREGRAESE EARIHERESE (stylar shelf) , HHRE BHK Lok BEGEBE
AR A B IR B RIE R B F MR IR R R Z A0, bk EEREEE, RTJER
SABMER, R HNEEEHEEBS, TRRE B, HE 5 R/ N B,/
RAR KW, BIMNGH AN EHRE (stylar cusp) FRENL &, EHASREZE S
WETAR (Tupaiinae) FAM EEAEMHELE, .

MBI h P REW AL (Prilocercinae) BEIA RLEY B, BRPIIR, BT HRAEV
FZRE, GEKE LARESREBARE A SH TR & CAB LR, HTik/DRR,
S5ABHMAEMBERXE, R5ORIERMMLEFEL. HER/ N (Tupsia min-
or) ZH 2B (Dendrogale) RbhitTEE 5 G ED (Palacotupaia sivalicus), JR4H
BB (Prodendrogale) W9 EF ERTRRMNe KXEEBB AR R b5 3K
BN, TE SRR B (Urogale) BB IR EReZR , B BLEHEO R , RB BB (Tupaia)
rh— B R thB R AR b (2 T. minor, T. gracilis %), BHKERAR I, AT
REHRTE RS NS AR R M ERMERE, B RS eNEE. XE5HHE
MR MBS B (D. melanura) SLEMA LR M ML BERBHRERAD
A BRI, (B S ok b E t BB 5 L IR AR AT AR e A/ B A E I T B AE A
B, {EakE ARt R R8T R RN E Sk, SEARNS BRI
T BV BERR B ARFlo

JHAX— AR B TR R ’?ﬁi’lﬁs—FEﬂﬁrEﬁ%mM, RHX B BREFHEHA
SE AR RE , R 5B A R R B2 T B EE Fo

DLRT, A — B = A AL B AnA T AR SR W . £ £ FAEA], KEH
B WA R B2 thyE (L Jacobs, 1980), {HiRH —E i 75k, WMRKN G — R G H Ay
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Adapisoriculus F1db3E . BRI HTHAY mixodectids, BHKFEIRA B R R GIX T
RERBRIE, (AN T RERE. Van Valen (1965) jAA Adapisoriculus F— it
B2 PEE X EARERS ARBRL (Van Valen, 1967), Butler (1980) Wi {R%E
BB, Adapisoriculus FEHRHRRARK, BIRBBRRGRETEE (F£ 24. germanicus
BRE8) >/ NRBAE , TR M T IRHTR, TR/NRIA B IE T A thEh S RHE A
TEHARE TEKERATE AR,

Tupaiid-mixodectid 4K AR Szalay (1969) HLEH,/FREREK Mixode-
ctidae JJAZRIE (Szalay, 1977), i Butler (1980) A4 mixodectids FIBIZ7E
Fih B RETERNER. RRUENEINYWRBEIEL Szaley BURME, 7
EVTEAE AT TE mixodectids 2 5 5 S5k E AR A IR BIR 5 FF 0, McKenna(1960)
ERENTHLEMNERFHTHBEDRIAN—EHEE M, It M, W T&isRE (U. C. no.
44025) BB, Y RMHERES BHEN. REMETHARMTERRESEKR, TH
KM TREETBRERZHLZHAECANRBER R, b 5ZRERARH,

=W ®

NI AR K FE Fb AR — R R IS RO BB Sh IS, X L B[ 1 B Dendrogale L
WEKRRIFERF—RKBUNER, ME2—FAERNRE. H&E Butler (1980) 1
Luckett (1980) FETTBAWBIARE KRN, EINA Dendrogale EIlfR/DIRRZE DD
FRE, R AERAEETHOREAR. EACANNMAEEAS [BHEHN ML RAFAR
HES(F¢ Butler MR, REZHERF TN Prodendrogale By LEWARAE KR
R, BB RFE=A i i A AR R BRI R B AR A b, Z20F WA M SRR HE
HWRILKRN. RN, R hF RN EARARR KRR JERFitEkE
P EERETE KRR, EREAMEIRE, ERAFH. PFiEE L w T RErR
RO B 77 15 > A R B A4 BB B IR R AR H AR IR F — IR R, Tl A& &
B AR X — R R B M4, Butler ZHiStBHaIRIdE—H |k, BIRELRBRAHIE
W HT I 2 BT, B RIX FA] B KRR, _

B b, AR TIRRE T — Y F R, 0 Dendrogale K Prilocercus
A IRE LR, D AMAY PR A B oh F R0 E MR, X2 —FEMER, 78
PRIk th A AR EL B , AN Kennalestes gobiensis %o (EPARMBA h, TRARHLE
FW IR AE AT RE R DUR Y B R —FE ] B R R RO B, .

IR LR HERTAR AL AOIE . BRSR Butler WP (RIEHE M RFIRE (Butler, 1980, Fig.
12), FIEsERAOMBU MBI ATRAK LT X RE (%R, 1986, B 3)THENIA
£,

CEEREME LEE DESRABRENHAER (Dendrogale) TEBLAR B thiyfy
B RR, Davis(1938) @i EHIRI L, F126 T 18 BUFEIAMH AR, /M Dendrogale
A THREBW AP BRTA (Prilocercinae) ZHIE—MLE Fo 7E Luckett Fyf
BV R AFIE D> I LT USRI LT AR (Luckutt, 1980, Fig. 7 F1 Table 5), 7
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Dendrogale the BA RS, Wil FRANE I PBIEE TX &5 H K5 9T (B REE
BEE Davis FrigBMBEE, Dendrogale #TANT PRI Fn b RO 2 AR, 3L
U A, R BEUR R AR Dendrogale JRIEIBR B S Ll K, TiARR
R Butler (1980) FrfHMUIBEE, Dendrogale j& Tupaia LRMI—/MF D1

BREMAE LR A L SR MU, B K T A RBROR T, B4k
WRENR I ERAEEHNEE. B HERES  HES 2L RETHARLE RS
FHE Bo BLANTERN A HE (lipotyphlous insectivores) W EMURF, HEH
EHEE.EARMERRBEEERE . RS ABE, AR EFEHE . ZEOEXEHH
TE BB RRRIMBERT MHBEN TR ENEFEES LHENER, ARk
THERGEERRD e R—FHNTEEHNERER, QR EkERRARRE
BT » A X i U A RIS B4 FL R H BLAE TR ik it 2 Bilo

AFDA AR i BN R A R BNU B RO AR R B A SR B R, L Rk, EA%KE
kR, THEHN TRNRERSN R, FIBMETIANR—RHS 2, BET IR
B LR EBTE S EREE RE BT ERER, BEE%, THhWL; TrARIE
EER BN P aRAL, LK. T HHw B R s 8 SUR Y L R ik, TTeTF % 1L
B N RRE . SETER—EERWIEINE , TRE, FRAINERABETHREHNE .
BAEWY Dendrogale (R T X L HFAE , HAULR BRI ALK R L RIF B —-ANFHR M2 A
AR R BE AR A J5 P 2 B 5 B T 24 1 Ao

(198842 A 8 HIgHE)
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FOSSIL TREE SHREWS FROM THE EOCENE HETAOYUAN
FORMATION OF XICHUAN, HENAN

Tong Yongsheng

(Instiruze of Vericbrate Paleontology and Paleoanthropology, Academia Simica)

Key words Xichuan, Henan; Hetaoyuan Formation; Tupaiidae

Summary

Knowledge of definite fossil treeshrews is still restricted to several Miocene localities of
Indo-Pakistan subcontinent and China (Chopra, Kaul and Vasishat, 1979; Chopra and Vasi-
shat, 1979; Jacobs, 1980; Qiu Zhuding, 1986). Some Paleogene taxa which were considered
closely related to, or members of Tupaiidac have been removed from this family. However, a
few isolated teeth close to the extant Dendrogale in dental characters were collected from the
Eocene Hetaoyuan Formation of the I;iguanqiao Basin by means of screen-washing technique
ip 1986. The purpose of this paper is to report the material.
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Scandentia Wagner, 1855
Tupaiidae Mivart, 1868
Eodendrogale parvum gen. et sp. nov.

Type A nearly complete RM' (IVPP. V8500).

Referred specimens A LM' (V8500.1), a RM?® (V8500.2), and two talonids of
lower molars (V8500.3,4).

Diagnosis  M' transversely wide with rélatively sharp cusps, acuter angle between an-
terior and posterior arms of protocone; no hypocone; paracone and metacone high, with de-
veloped anterior and posterior arms forming W-like ectoloph; mesostyle robust, but inperfe-
ctly divided; conules reduced; a small stylar cusp present anterior to metastyle. Posterior arm

of metacone on M® disappeared.
Remarks The dilambdodont upper molars from the Hetaoyuan Formation, at first

glance, are easily confused with those of talpids, insectivorous bats, and some dermopteres,
even it is difficult to distinguish them from those of some marsupials. The upper molars of
talpids and insectivorous bats, however, generally possess high and precipitous buccal walls
of paracone and metacone, but in the treeshrews and the Hetaoyuan specimens the walls gen-
tly decline buccally. Dermopteres usually have developed conules on the upper molars, which
are indistinct in the treeshrews. The upper molars of some marsupials, especially didelphids,
are similar to those of the treeshrews. Van Valen (1965) pointed out that some of the extinct
species described as marsupials on the basis of one or a few molars may eventually prove to
be tapaiids or even insectivores.. In Central Asia, a marsupial-like upper molar from the Pa-
leogene of Kazakstan of USSR has been reported. The Hetaoyuan upper molars are distinct
from dideiphid teeth in lacking wide stylar shelf and in having a deep and broad groove be-
tween the paracone and metacone, which extends to the mesostyle.

The Hetaoyuan specimens are close to those of tupaiines, particularly comparable to the
counterpart in Dendrogale in lacking hypocone. They can be distinguished from the latter
by relatively sharp ‘cusps and somewhat steeper walls of the paracone and metacone.

Butler (1980) and Luckett (1980) suggested that the absence of hypocone on the upper
molars of Dendrogale is a derived character. The known fossil record, however, does not sup-
port the hypothesis. The upper molars from the two of three Miocene localities in Indo-Pa-
kistan subcontinent are without a distinct hypocone, and the molars from Miocene of S. China
also lack hypocone. The new material described here has no hypocone on the upper molars.
It seems to prove that the absence of the hypocone on the upper molars is not a derived cha-
racter, but a retention of primitive character for the treeshrews, as well as the presence of
the double-rooted upper canine of Dendrogale, Pilocercus, and other definite fossil species.



