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2008 410 A VERTEBRATA PALASIATICA figs.] -5

BHEMBFRUAENS S
G E R L
F # A

(FEREEDERY-SHEALFRE LR 100044)

WE R T 2 Fre 351k A (Anatolechinos neimongolensis gen. et sp. nov., Ictopidium lechei) 1
HIBRHE Mk E ) (Erinaceidae gen. et sp. indet. ) Fl 2 Z5/8 JFh 2k B W Us4&E 1L A ( Microchirop-
tera gen. et sp. indet. A Hl B), Anatolechinos gen. nov. B TEAF mUR MER /N B pl/1; 81N
VISR, ARG P3— M3 BiRAAR/N P3- M2 B9/ MR i, kR 5 e il A i &,
BT PI-4 FH IR, IRIRK; P3 IRR S5 IERRABRAE ;M1 RS /NRIET. G
B, IRRATHRRSS s M3 [E/NREHRAC ; TEIR T HRRRES . WNIFEHFAGRITEA Tupaio-
don huadianensis 1,5 9 A Anatolechinos )& . $iFh A. neimongolensis 5 A. huadianensis i F 2
XA HAEE/N, M & p4 TR AR SMEH S MATZ 2%, W Anatolechinos A Eri-
naceidae [ Tupaiodontinae, 1536 ¥ e o — PR 7ERE 2437 Ay A 253035

FER AT BT, AR HF K

REZESHES:Q915.873 SCMAARIAED:A  STEHHE :1000-3118(2008)04-0249- 16

20 42 80 ~90 A4, FER B AHEEIY 55 AKMR TS ASE B YiE
A B RAFBCE 84994 RBA S BUBK & HBATE N 58 —Lbth B 50T, e I W I BURE
FRL NS TR /R ER A S I MR AG T M= RSB 2 2/ N FL S G . BRE g%
HRIEFR MR R A S (E /A ,2001,2007a,b, 2008a,b) , i A — L& B2EFNK
FRIMLOE AT, RELEEASKH T ERTRAIA DR REMAS ,BELIHFR
PRIXFLAHBER . MEFREAENSETERPUREERER, LRERAE
PRTRBIEMET NI E, M T H R FhAA LB 2, W EX g &
M RIS AR AL RTAOEE .

SRR AR EH A FEFH(1990) . XHREE VPP, h ER £ bk HiEsh Y
5HAZEBFTFT;IVPP Loc, P EBE A HHES Y5 AR T SMER S IVPP V o
ER B A S AR B IL G R 5 .

D pERERARAH TREAZE MM A (RS KZOQ-YW-R0) MEZXARHNEELEIMB(HS:
40730210) ¥ 8.
ks B #9:2007- 11-30
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1 ARGtk

#1138 B Erinaceomorpha Gregory, 1910
%38 %} Erinaceidae Fischer de Waldheim, 1817
#589IE L F} Tupaiodontinae Butler, 1988
538 ( B ) Anatolechinos gen. mnov.

BERFh  Anatolechinos neimongolensis sp. nov. ,

IINF Tupaiodon huadianensis Wang & Li, 1990,

MIEMMRERSHE PEAZRE BIRKAERE, - KR,

BRFHIE R Tupaiodon FE/NIEAS . BALALT p3 IR T 7. ¥3K:37 - 1-4 -
3737 +1-4-3, BkPfR, FHIIEEE, P3- M3 FiffdAK/N, P3-M2 M/ ARHRE
& KR E S E AR HM TR, P3-4 FHEK, B AkE, PP RAREFER
AR, M R RBEARTEE; R/NRFE/NRIETERE, 5/ NREBRAERGEHH K
PRATEUNBARS . M3 JFUNRFIR/NMRBR R, B/hNREHK. TR TARRE, AMATE
Ro m3 FURPNREEIL TR,

ZFREIR  Anatole, A fE L, AR I ; echinos, Z 3T, RITH .

NEEAIB(FE FH) Anatolechinos neimongolensis gen. et sp. nov.
(B -2;,%1)

FRfRE £ MI(IVPP V 15532.1)

JANARA 2 CL(V 15533.1-2) 45 P1/2(V 15532.2) , %5 P3(V 15532.3), /2 P4 fUEEB(V
15532.4), 3 M1(V 15532.5-7), £ M3(V 15532.8) ,— B 4 R A p3-m3 (V 15532.9),
2i2/3(V 15532.10-11), 7 c1? (V 15532.12), £7 p2(V 15533.3), 3 p3(V 15532, 13-
14, V 15533.4), 5 p4(V 15532.15-18, V 15533.5) , 4 m1(V 15532.19-20, V 15533.6,
V 15534) Ft 4 m2(V 15532.21-24),

EFBEM NEH EERFKZEIEZR IVPP Loc. 1988001, 4R % S0 /RFHHH
(V 15532) ; B2 845 V0 F F A1 /R B B IVPP Loc. 1991004, FiA#i4 &5 = LA
“TNBERE"(V 15533) ;B A SO /R ER A SRR FL K 2 TVPP Loc. 1974097 (1994~
D), iR E TR Ass =2 (V 15534),

HBE MEENERTE. TRBKTEETEESE T MRS, THETE ml &k
B, BT ERNR. p4 X FAIHKR AN, AT 2,

BWKE MEKAMATHRBXANSES.

IRV 15532.9 TaE FERFBKFZAERT, cl REAHIIEE, KFX
KMFE. KX TEEBRNTH IR TOHOETE, RSEAE ml 4h5&,%52.3
mm, A m3 B Jg FTERHAE R )G B FILA T p3 AT T 7, KT X, RALE
W HASAE 3 Z/E(E1),

V 15532.9 f) p3 ZRIRFFA 2 MR, %2 IRIEAFTE 3 M REtE. H—R2 2 thifty
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B 1 AZKRITRGHR R A T aER p3-m3 (V 15532.9)
Fig. 1 Right lower jaw with p3—m3 (V 15532.9) of Anatolechinos neimongolensis gen. et sp. nov.
 upper. JETH occlusal view; T lower. $ifll] buccal view

72 p2 1, 0k 2 AR A B KBS p3 AUARIE , RFEAMERET p2 B4 2 MR, T B K/ME
5 p3 BRI, EFE VYOI REMAR /N, KRG —15R 2 p2 &9, B p2 H U0, 5l —1&
R AFEPIR AT REE B ol B pl A9, AIHTER TR I Bipl 9?7 X B RARE B R HT
W, p2 BT AYE R 0.5 mm, TR 0.4 mm, A EET— U ETA T B BER, TR
FIRTH AN, MG EHE LT 0.45 mm (R TET p2 &Y) B HEMZ A ih
REEL p2 A, XEBZN MK EAKESKT p2 19, Wit 20, sl — 5 R-Fa Al
RELL p2 /N /RSB KT p2 . HBLETE#ER T pl WATREYELLES K. F4h,
BRI LTS M a8 %E S, Am)a F A8, T Tupaiodon Jctopidium F1 Zaraalestes
% ol IR mATEE, HLE B AR RS T A, XA d B TR —
72 pl RTEEME. B MR TRBja—Fhal 8B4 % 2 518438 pl A1 p2 A9, B pl A0 p2
Bpoh B R JRBP V 15532.9 R R 4 METAN K. HERATgeN 37 144 -3,

XK REFN R BHAIRA, BT V 15532.9 A TAEE p3-m3 4b, HAH R EA T,
P2/p2 B HRTH A e B L AL B 2 R AR AR (AN Tupaiodon., Ictopidium FI Zaraale-
stes%F ) BB THENIRY , JEAIRHAE , 8 Fr R R SR MR A T I0ILE

R EITIH, FRRBAEER 37 -1 -4 -3, Cl RRHEL (B 24), TR, AL
BREEAT HIBED, E A E RN, EEAEL, ERMERE; BRERK, MM, HEE
FEHINR IGHTERMIESE , T B AISMEHT . BGHR , (HEFE M =] 0L EA B AN o
FIRTJEBERS. V155332 SIS IR AOTE S35 V 15533, 1 gAML B RTE/N, 4R
Bk XPIEESEMABANG X, BAHES C1 ITAMZE,

WG A, ERMMEE. EICRME V 15532.2 &2 P1 5 P2, FR R % P1/2, P1/2 K
FRAETE (B 2B) o R4, AL FIAIATHR. FA0aTakEs . HarkR BN, B mbE, ik
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B2 WEADBGHR ) FEEHF %G
Fig.2 Occlusal view of lower jaw and teeth of Anatolechinos neimongolensis gen. et sp. nov.
A. Z left CI(V 15533.1);B. % right P1/2(V 15532.2);C. 7 nright P3(V 15532.3);D. % left P4 HHF
lingual part (V 15532.4) ;E. 45 right M3 (V 15532. 8) ;F. 7 left M1 [EAUARA holotype (V 15532. 1) ;
G. A right i2/3(V 15532.10) ;H. 7 left ¢1? (V 15532.12);1. 4 right p2(V 15533.3);J. 4 right p3
(V 15532.13); K. 75 right pA(V 15532.15) ;L. 2 left m1(V 15534) ;M. %5 right m2(V 15532.21);N. %
T #H right lower jaw with p3-m3(V 15532.9); A-M are in one of the same scale

HESHRTEERT/NR; ERERB BT, Mk G 2R/ IR. e EI/ MR /N, 5 F
REFBHWITT . REARET . B2 HER,

P3([& 2C) WA N FR=ATE , BINFENEMA . ATRAmMMER . AidaTiRMiAH
BARIRR. ARG RIBI Gkt 05 SR TE U MR, IR R MR, JRIEEE,
{6k, AL T RURATA JT , BIRRAMR . IRRERRZ /G EMIRR, FARSRRE. B 5%k
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HAH BB, th SRR AR R R 2% J5 0 7 o R s 1 i A0, S Fa R SR AL
SN AL SMU S AT e S A R L ZERTRSMUBR R o SRR AN T W T, AIREAR 3
Wi,

PA(JE 2D) {UfRfr 7B AT ISR, BB MRRRTR . RRBIE, AT, 5
JRARTCHARE , TR LB B M I o JRAR AR S AR AL 47 o

ML 2F) Em 9 A SRR T, WG4 A A REERMA . BIRMGERS L5
M, HNERTRZE . HTMEHE, RIRATHRREI R IR , BT R JE R T RIS, R RATR
SHRERFF AT, WIHARRT AREE , BAMEL B £ REE. FREREEE,
KWRIESME TEBUBHIRE (BRI R TAIARE M, B8 — K ER
BEARGE, A MR . JRARETRBRR e RE A BRERBIRTK. AR,
JR/INR BB IR BIR A 26358, e AR 55 AR, SRIREATE A3 TT . Ja/MRBURVIMR &k ]
AU B R M AR , AR AR E MERR . WRERTRPRE/NE, L TRERRET, HEM
AR EF RS RIRBTBMBARSS , kR RJE R SRt E. Wik
BRI SRS AT BN EE MRS SRR o

M3 ([ 2E) i AR =M. HArsRESS ML QRMA L, (E)F 50 2ER
o JEREEHTRAG/N, 2 T B Ja S, BR R o AR Ja 1R, th I Ja B 2R 2 [ O A R
W JRARH M1 BN HIERESR. F/MRBNEENRHE , BRI,
MEREEBEEREST . RRKRERIE, &R M1, B85 NG A8 X
BH. B3 ER,

NI 2 B, ATREDS 12 B3 (AR 12/3) (B 26) o BN K AR , JE 0 B ™ BE 4
EME R, AR . W AT, BRARA R TR, ERERR , T
TR, R AT ERETREMRL; St KME , BEKSS, 5/ &M/ PRI EHE
W R IEH, EREBRHER AT T BB . B A A BN

V 15532, 12( /& 2H) g9 B 55 1273 a9fRARML, R m AT & s B RB Rt 5 T o7
o PRI R F 0 o b i b B 98 4 R 86, 5 R E/NVR BN, R B B 15
V 15532, 120] G824 el , ] §EM i3, (B MG TERHDIL AT, B0 el BY T BEMEIK

p2(B21) TR ARG = MR, Sms N, MRENRENEEE, 5
RAEMWAR. WHFRAkE, BT, RAEKR,

p3(E2)) BHEIRIAEM =AF . THRANERN =AHER, KMy ; RHE
WA ER. TERRAEREMNEWEM S EFWERE . FRIRERE, BREEMH, 5
TIRREIRAWRTT. T=AMMRKR. THRENBREHER, KA 210
R ATRER TR/, T BRI O 4 ) S B9 9 o 15 77 R 55, {UIE T RUTR B SMUNAFTE
B2 iR

p4 (B 2K) R AER B =ME. T=AREER, B FHREMI. TRRRR
K, PRRE T RREAN, AT FIFEREW . ERDER p4 o, FTERENE &S T
SRR EIRARL, FE R VIES  BEAEER RELM Mah . BRBEEN, TRAST
JRIAREE BB NEH . TRRE—mEHaME. TRIKRERMK. TR N BTE M
REITE , EE B 5T RREITRA B R M2 I T PRI RERE. F=/A
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MBI I . T BRI AR TE , (B B el 0 O 8 RO R AT S, H AR T
BR M9 Hf s — BB /R, TTRER T AR R UERMETE TRIE T IR
Fo WIS JEMASTTH

ml (B 2L) AN KT, HEK TEE, i RaHETH,MKTREZ, T=
BER/NT I BREE S TIREZME, T/ERANT FRREMBRMET, KNS T
FEREAMIE . T/EES pd WAL B TERERIRE. T HE K H & 5 W 4 iE
WHIE M, EREH . EREMKIRA L TRIARMHE, 5 TERMTHNRYHER—
PLt. TRRINE TRREMEHMAD, BRI ERPREE, 2 VB, TRHEMET
JERJF AR, Ry 173 4k NEBRTHER, 2 TWPRMFET AR, TARE
TERMEAN, BERTARE. FRNM/NTEAE, AT e #amm 1/3 4k, &%
R BT AP SGA T, AR EME . T AREZH T RRISIEIREL, f&18H H
TWANREINF AR, ASIMEHE

m2( & 2M) 5 ml B, FrARR R T B A B m B8R, A K T e R K5 Ko o
BULRIR, TR RS WS, BRI 0T AR MR ; T = AR RS EEE, m3(E
1, 2N) 5 m2 AR, U FEREEEA , G B R, T MBI F MR, 5 T RRE.

nE nxi.

F1 ARFAR(FE. ™) FiEUE

Table 1 Measurements of teeth of Anatolechinos neimongolensis gen. et sp. nov. (mm)

Upper teeth N R Lower teeth N R
ClL 2 0.76 ~0.8 p3-m3 L 1 9.5
ClwW 2 0.45 ~0.65 ml-m3 L L 4.2
P12 L 1 0.8 i2/3 L 2 1.0~1.05
P12 W 1 0.44 2/3 W 2 0.45~0.5
P3 L 1 1.6 cl L 1 0.95
P3 Ll 1 0.8 cl W 1 1.05
P W 1 1.3 2L 1 1
P4 11 2 [.O~1.1 2w 1 0.8
Ml L 1 1.55 p3 L 4 1.1~1.25
M1 Ll 1 1.26 p3 W 4 0.65~0.8
M1 W 1 2.1 p4 L 5 1.4 ~1.65
M3 L 1 1 AW 4 0.95~1.35
M3 W 1 1.65 ml L 4 1.6 ~1.9
ml W(tr) 4 (.25~1.65
ml W(ta) 4 1.3~1.6
m2 L 3 1.45~1.56
m2 W(tr) 3 1.2~1.3
m2 W(ta) 2 1.15~1.2
m3 L ( .3
m3 W(tr) [ 0.9
m3 W(ta) 1 0.8

485 Abbreviations: L. length 1< ; Ll lingual length H {4 ; W. width 52; W(tr). width of trigonid T=fE%R; W
(ta). width of talonid FEREETE; N. number ¥R4%L; R. range ZERFEHE.
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fei B AER 1 ALV L ERARA R EARRE, . B A B RS, RT
IR B /N RN SR T, WAREUN T HEE 8T RPERIR, AL B S IEEMN , 5T
ARG ER; ml FEMEZK/NT S, KRR A ETE ;ml -2 FUR/MREUN, (U B
FEEEM, S B TN R m AMi s pl Fp2 AN, AR p3 SE=MATE, AR ; p4
AR =M Bt ER e P IR EE S , 5 15 858 AL ( Tupaiodontinae ) B —EL,

Butler (1988) ZEZ2 15RO W BB, 4514 978 ( Tupaiodon ) FARHRE (Letopidium ) , iR 4t
E 1Y Entomolestes I A\ Z W Ft, J5 3, Storch and Dashzeveg (1997 ) ¥ ({1 2 IH LR
(Zaraalestes )y AN Z L FL . {130 Entomolestes HEBR T Z W RLZ 4o McKenna and Bell
(1997 )% & sk J& ( Changlelestes ) 1,3 A Tupaiodontinae, 1] 27k 4 (1997 ) {X ¥ Tupaiodon
N Ictopidium — JREIEFELZ W EL, 2 BE[F Storch and Dashzeveg (1997) RIE W, A Hi&
78 WAL B Ry L3 2 o N A1FE Tupaiodon Ictopidium Fl Zaraalestes =& o

NZERIAS EIR=BHE HE KX 5 P3- M3 BRTHARBAR/DN, BEE I RTR; P4
RRE K. Wsh, AZRNIRA S Tupaiodon ) Jetopidium [ F2 X FEAE T Bt RTH/N;
WREAR, EWREARGE, P3- M2 /5 I AR R . BB BILEI AL B R leropidium
M Zaraalestes WIFERT, 1 T p3 AISARM T 7o

5 Tupaiodon KX FAA :P3 HIZ S ARG , B MBI, IR K, IFF AR S IRRM
SRR ;ML JR/NRJERAMEIRF T M3 BIR/NRAIE /NRETRA B 5 m3 FIR/NRESE
I FAR,

5 Ietopidium B)X B34 : P3 GIRGEH 55 MRE B TR M ; P4- M1 T F Ml 4 ; M3
JEMRIEREK 4 SMHFARARE

5 Zaraalestes WX F104 : & pl; P4 FRFEH s M1 RIEHSE 2 09 Sk, JR/NRATR
B, A IRHTRATER ; Ja/NRET  Ja iR AR B s IR AT IR S ; m1 -2 THRBEAREX TG
R 5m3 FRNRFEE T AR,

N A B RREAIR T Tupaiodontinae # 2 FNJE MIFTE Fh, IR ANZE R IT IR
(Anatolechinos neimongolensis) ,

Wit XTHRIEBBHARE 7 B FAKE HEA 2w fa 14 j E ( Tupaiodon
huadianensis) = F £ A ZF M (1990) iR A9, Lopatin (2006) 1Ak & Tupaiodon hua-
dianensis/N[8] T Tupaiodon J& , & 2 A 6] T Tupaiodontinae W5}, 7 7] §EJ& Galericinae ¥
Mo BEANZMETAERES (nl %/KF 1.4 mm/1. 84 mm = 0.783,5
Ictopidium lechei 1 0.80 " AHiE) M ml F=AREMNEK (1 mm)HE/NFHFE(1.44 mm)
FFIES Galericinae B HH B AR, T 2 5 Tupaiodontinae f—E{( I, Butler, 1988 ; Storch
and Dashzeveg, 1997; "4k FE /K &4, 1997), B $R Tupaiodon huadianensis {5 i )3 A
Tupaiodontinae V. £}, T #E Tupaiodontinae WA B 40 4 J& B, Z M EEZRFLAL T p3 BN
HRH R J7 , Btk th e BAR , 15 R84, pl A1 p2 HI 5 G RFAFHE B35 Anatolechinos 1)
RABL, T 5 Tupaiodon BR B A[A], Ht 5 Ictopidium F1 Zaraalestes %75 A [ (W _ETH
Anatolechinos 5% 3 B X 5) o ¥ iZFH Tupaiodon B I3 A Anatolechinos J& L) F B
EiEsE  FRIECAPER AR T E (A, huadianensis) , A. huadianensis 5 A. neimongolensis X,
HET - FTHRBEKFZEHERAERZRER,7E o3 L&, K FEE 2 ZETRF
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B, ARAE m3 O HREY, SERRKEGE LM BT R TR, HERBEEMR
Bl p4 BRI BT AR AIIMNEHE,

3% F Tupaiodontinae {43 F (B Tupaiodontinae W R 55 Z BB T H F 2 B RE
WEH? BAPWFARRMEE. Butler (1988) 7E B IZ WAL I B 048 V3 A RIFE Y ( Erina-
ceidae) , Butler By S5 F) —oiav ZE BRI ( A . Z=FH,1990; McKenna and Bell,
1997 ; Storch and Dashzeveg, 1997 ; Lopatin, 2006) , {BE kA4 . FE 3L (1993 ) N¥% Tupaio-
don 1 Ictopidium Y3 NABLAT] BT B B9 B SR I B ( Changlelestidae ) , 3F 48 % B3 ARIE T B
(Soricomorpha) , #/5 , KA ST R LRI /3 KA BB, — FFH B AN X — WA
(ERAE 1997 s Bk A W E/3L,2006) o 1A EZWIEH MR 1) Tupaiodon F letopi-
diumIFTE A5 Changlelestes H —LB6A4H L ;2) Novacek et al. (1985){A N Ictopidium 7 7] fE
5 palaeoryctids B, soricomorphs 8T X %K, FL I, Butler (1988:124 ) ¥£4 Tupaiodon-
tinae 3 & Erinaceidae B}, % Novacek et al. (1985) BIR. &3 H T 71X, 1A~ Tupaiodontinae
R Y EEAFFAES Erinaceidae AFRL,

FEENA ERETHBERERXBHSLME, TEAREFNRA(ILES) M
Vo RB MR P .35 R B B AR B S AR o b TR, XX R A B R
—EFME, #F7E Novacek et al. (1985) X B B W A G ESFHE#HTT TG 0. £
FHTEWS Anatolechinos BT , F Novacek S5 BT %5 B9TBIE I B FRITE R 89 F 14 46 2 4 1E, X
Tupaiodon Ictopidium Fi Changlelestes %5 J& WA bR A SR R AT T WSS L, XS L T
Zaraalestes (1 &, & FABE[R Butler (1988) AINELR , FEMAUEIN T AP FE

1) Novacek et al. (1985) A4 letopidium # ml1 5 m2 WK EHS, (HEXKESRE
Ictopidium TERSERASFN T e & BAUPR A UL B | Ietopidium RIE G R+ =2 M1/ml & M3/
m3 WA/ (L E A E R, 1993 Bk A, 1997) . BEEBRAEAEFHERL. F
5L I, Tupaiodon . Zaraalestes 1 Anatolechinos 55 J& B H ¥t /2 A RTAE A2 #TA2 /NE .

2) Novacek et al. (1985) AR letopidium 9 m2 f R R/NRAR /N, 1 BALF ¥4 89 &M,
HTHRMBIE, EXME TEBRERIFAMEF . AXE 3B AR Icropidium lechei 1EBY
PRA R RY (PIUM 3433) 424 |\ R B7R T 1. lechei 8 m2 HFRBH B AT R/NR, W
BN PLET %R, Tupaiodontinae HAR=RAY ml-2 WEARZH /LB K T K
INR AL BRI ] lechel HOTE ] F U L8, BANIE LU O H LR, TR T NR,

3) Tupaiodontinae 46 J& #) M1-2 ¥ FLB B oS 5 4785, RO S 2 /008
PR BT ) B fFR 1K SRR SE 1%, T 5 2 2 4 Erinaceidae PPRFR AORF R

ERFHEERS Novacek et al. (1985:3,10) fr B45 R B CRr A2 RIEERL) /9 F th
NI —B, B, BERkA L E5L(2006:30) RN : “ Tupaiodon F Ictopidium H)ER
WSS SR s R, 5 B a0 th R E sh ¥ X A K. BT UL F 41,
% %8 7 Butler (1988) 45 th sy /B WA B AR BRI B9 & W, = T Tupaiodontinae FI
Changlelestinae ¢ 5 , Bk A (1997 ) FIZE KA . 530 (2006) B 5%F B34 B9 X H5E T B 4
BRI IS . EF A EMINFS R AAEBRIENTENE L. FRIENZEE R
EWRA T , 85 Changlelestes F XAPEE, X BE AT IS
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EhBHE Ictopidium Zdansky, 1930

3K FCRARE Ictopidium lechei Zdansky, 1930
(&3)

FRA A p3(V 15535),

MWRFER EWERRAEMAR IVPP
Loc. 1988001, 44 4/ /R4

igid p3(E3A)NEESESE Ana-
tolechinos neimongolensis fJFML , (HEH T R4
BARE A, neimongolensis &8 %, K& E
ARfEER LS £5, A KR IFHEmE
T, THBMTRELREIR, TRAGE LR
85, UE TIRARREMBEI. FRTRBIK
N, BT IRRZIENR & B R AR, B AR TE
B =/M, TRERNIEER AT
WANR B FIR/NRIN BFER T BRENF
), AAL T E A 173 4%, V 15535 )

X EARAF 5 Ietopidium lechei fARFE L, T 3 SRERIR T B S

Hp3 BIR~T(K:1.26 mm, 3% :0.8 mm) s, Fig.3  Occlusal view of lower cheek teeth of
BT L lechei BY/NMEE (LE k4 ,1997 . Ictopidium lechei

19, % 1) A. 72 left p3 (V 15535);B. #BAIEEIFRA part of

holotype (£ right m2 F1 m3 B2 &F anterior part)
(RIEHEE PTUM 3433 $)

RIIBRL( B . fp5KkE) FErinaceidae gen. et sp. indet.
(B 4)

TE 5D 2 A5 B U F AR R B B VPP Loc.
1991004, FEFI S = XA TEHRE" FEKA T —HH
m2(V 15536), HEEAAKAE, T=RENFEEST
REMARE. FRRAZRWE, FTERETHEEM. T
BIREBE , MarEME., TREHBMETF=/MAKE, T
RRE T AR AR, BT AR, TR EZMEAEY.
TR ) AR (o3RRS 23R, ART B, V 15536

B4 RIBEROR FhRE) ) ERISAE Y 5 Ennaceidae B9—2X, 45 31 5 Erinaceinae
o 4ESQ§V;5§36)?E B)— Lo @ dN Amphechinus . Miechinus 1 Erinaceus ¢ BIAH T
188 oclus view of KN T2 ) B0 1.9 mmg BTFE 115 mm; G mm, BAELA
(V 15536) of Erinaceidae gen.
D, ERERE AR .

et sp. indet.
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¥ 5 H Chiroptera Blumenbach,1799
/NBREEIF § Microchiroptera Dobson, 1875
INEREETE H ( B . fh 5k E A,B) Microchiroptera gen. et sp. indet. A, B
(& 5)

A L EATHER m2 WEREE(V 15584) ff5 m1/2 AERJEE(V 15585),

MEFER 228 T F SR EHR A IVPP Loc. 1991004, EiA#H4EE 2K,
HHTHEHRE" (V15584 ); ¥4 K E 35 7R IVPP Loc. 1988001, Lk #8¥i 4t 0¥ /K H
20 (V 15585) ¢

idid WK THEEKTRREE
B o T RUH R U 2 = U a
o FUUNRATHWHEM, B, /5
Do ARG HRAT . BT
WRIFE ST UMK R BT
&,V 15584 5 V 15585 43 )@ I Fi A [F]
M2ERY, V 15584 (18 SA) I KR H
EFETRNR R T EEE, 5 TRR
B, T RIS, LR L 4E A

B NSRS E (R M) A S E ( Nyctalodontie ) (4K Menu and Sigé, 1971),
Fig.5 Occlusal view of molars of Microchiroptera V 15584 H(]‘%‘ﬁ’ﬂf% Rich et al. ( 1983 ) By
gen. et sp. indet. HAWRE-HEMEERTHTH

A. gen. etsp. A,7c m2 HJERJE talonid of left m2  Vespertilionidae? B m1/2(V 7211) fJE

(V 15584);B. gen. et sp. B,75 ml/2 AYFR )% talonid AR—FE, MA V 15584 IR (F

of right m1/2(V 15585) EE@%:O. 75 mm){ﬁ—'ﬁ vV 7211 Hﬁ*ﬁif[,

ATCHR V15584 JAREFP A, 10 VISS85 (& SB) T NRITREF WS , (E M FLIRFFER

B ERBETR/IMRMER, TIRKREE S THERE, MAE T R/NKRE,V 15585

10 J& L E- 1% %Y ( Myotodontie ) , 40, V 15585 B RT3 V 15584 B9 K ( FERE S8 0
1.3 mm) , 2 EFR V 15585 HRER B,
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TRtk A. BB BERFAARMAZER, LER(V 10215) F R FER (V 10213,
V 10214) . ‘BB FIRRESERE .V 10215 £9350.78 mm,V 10213 #25 1.5 mm, V 10214 &
$70.95 mm, V 15584 BYR T 5 ILEREY V 10215 BRI, T V 15585 NiZE & R 18
BIRg V 10213 F1V 10214 R~ 28],

2 3 o’
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£ (Rich et al., 1983 ;Russell and Zhai, 1987 ; T H . Z=F M, 1990 ; &k 4 ,1997 ; K A= |
FEFI,2006), FESEHENF BB HDBREHTHOMEF R EAAITELERLA
(Russell and Dashzeveg, 1986 ; Russell and Zhai, 1987 ;Storch and Dashzeveg, 1997 ) , #RT,
ERENES. R TETHHEFTAALERNERELGINQL, 1987) , Z5E KRNI L
ARSI RENHE . R AU RTEG S H e & AR W 200,

TR YA IELHE P A NBF LA NIREED, BRTC M NERE =g
o A R E S X 0 o - BRARBTHE, LA 2 3 R M 06 B i 3 2 T K B ad (Rich et
al., 1983; EK 44,1997 ;McKenna and Bell, 1997:295) , ZE WAL 45 35° AL L K ik & A
Wi, XXENSET LHEFRPAARTERAEA, MEENSE TR E R, ZELMIL L 35°
AL X R PR E R

2.2 BAFHARETR - BHRHESRE

BR i \E A A (2007) MEAE A (2008b) BRGEE BRACA MR KEAGHEILAZH
TR X P G TH B 2 AT th A S R U O T REA BRI R AR, RER R
S B 1t T 43 A5 F0 A AR IE L BOTE FEIEE T, {B Anatolechinos JB 1L R B A T HME A A
HBHEAH B K KSR YRS TR BUREY A SR AR BUE RIS h o Tl DU AR 4K
BEFEAL, LA K5 Anatolechinos huadianensis 3t B4 A BRI Y51, &R KB #BE,
JTEFTE R & T & 526 K& IR R ARk, BRUE R T A M 2 i) IR R
R, ARMBERRFER(EHR FEHFH,1990) . ENEE R T Anatolechinos
HAER , BARER NS HEF e UR IR S AR 5T AR, (B = /D UiBH Anatolechi-
nos fE—REE M AR B MEHE A B R, B/ R KK ME REFRT L, BORUET
FEASEAMEETERX, T B P - P X (G IE PR A M 8 SR R AR
o) TER - BRlA R T B AT Al B8R AR UG, I R] RER B AR BRI K

i PERFIRIFEIHDETALARHAOFTEMT A EWS XL, AESFF
BEMHENERE KA FRTIEL, PEARMME 84994 A 252 Xtk R
FEMOABRERES R THIZERRERAAIRET S SAMIDE S AL
R FA S FAERER T EHFPRERF LEG TR, EAEFRREELALTH
BIRET H A L5H Lk fe 5 E s Lo xR BB R B RS2 s AN, 36 E LA
SAE%H, Er—FEATREGHHE!
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Summary

Some fossil insectivores and chiropteres were collected from the Upper Eocene of Nei Mon-
gol. They represent the first records of their kinds in Late Eocene in Nei Mongol. The discovery
has not only expanded the distribution of insectivores and chiropteres in Asia, added new ele-
ments to the Late Eocene fauna of Nei Mongol, but also provided new information on paleoenvi-
ronment of this area.

1 Systematics

Order Erinaceomorpha Gregory, 1910
Family Erinaceidae Fischer de Waldheim, 1817
Subfamily Tupaiodontinae Butler, 1988
Anatolechinos gen. nov.

Type species Anatolechinos neimongolensis sp. nov.

Referred species Tupaiodon huadianensis Wang & Li, 1990.

Geographic distribution and geological range Nei Mongol and Jilin, China; Middle—
Late Eocene.

Diagnosis of genus Smaller than Tupaiodon in size. Mental foramen located below ante-
rior root of p3. Dental formula: 3?2 +1-:4:3 /32 -1 -4 -3, Cheek teeth with low crown
and obtuse cusps. P3— M3 with small and low parastyle. P3— M2 with short and low postmeta-
crista and hypocone joining with posterior cingulum, but without lingual cingulum. P3-4 with
long lingual part and large hypocone. On P3 hypocone joined with protocone by a weak crista.
M1 with incomplete centrocrista, short pre- and posterista of both protoconule and metaconule,
and week anterobuccal crista of hypocone. M3 with distinct protoconule and metaconule, long
postmetaconucrista. On lower molars entocristid short. Hypoconulid located near entoconid
on m3.

Etymology Anatole, Greek, east; echinos, Greek, hedgehog.

Anatolechinos neimongolensis gen. et sp. nov.
(Figs. 1-2; Table 1)

Holotype Left M1(IVPP V 15532.1).

Referred specimens 2 C1(V 15533.1-2), R P1/2(V 15532.2), R P3 (V 15532.3),
lingual part of L P4(V 15532.4), 3 M1(V 15532.5-7), R M3(V 15532.8), one segment
of right lower jaw with p3 — m3 (V 15532. 9), 2 i2/3 (V 15532. 10-11), L ¢17
(V 15532.12), R p2(V 15533.3), 3 p3(V 15532.13-14, V 15533.4), 5 p4(V 15532.15-
18, V 15533.5), 4 m1(V 15532.19-20, V 15533.6, V 15534), and 4 m2(V 15532.21-
24) ( Abbreviations: L, left; R, right).

Localities and horizons IVPP Loc. 1988001, east to the Railway Station of Erenhot,
Late Eocene Houldjin Formation (V 15532); IVPP Loc. 1991004, Urtyn Obo, Siziwang Qi;
“Lower White” of Upper Eocene Ulan Gochu Formation (V 15533) ; and IVPP Loc. 1974097
(1994-1), Liigenzhadagai, Haosibuldu Basin, Alxa Zuogi, 3™ layer of Upper Eocene Qagan
Bulag ( = Chaganbulage) Formation (V 15534 ).

Diagnosis Small-sized Anatolechinos; lower border of the horizontal ramus of lower jaw
being convex; cheek teeth with higher crown; anteroconid absent, and buccal cingulum weak
and incomplete on p4.

Etymology Neimongolensis, Neimongol + ensis, Nei Mongol: the area yielding the mi-
cromammal fossils; ensis: suffix of locality.
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Description The lower border of the horizontal part of the lower jaw is slightly convex,
with the highest part below m1. The mental foramen is under the anterior root of p3. The dental
formula may be 37 +1+4-3/37 -1-4.3,

C1 has a sharp main cusp on its anterior part, with one short anterior crista and one long
posterior crista reaching to posterior cusp. The cingulum is only present on the lingual side.
The single root has one distinct longitudinal groove on the lingual side.

The cheek teeth have low crown, and low and obtuse main cusps. P1/2 is similar to C1 in
shape, but has an obtuse main cusp and 2 roots. The anterior crista reaches to the anterior
cusp, and the posterior crista is separated from the posterior cusp by a weak groove. No cingu-
lum is seen. P3 is 3-rooted. The paracone is laterally compressed. The preparacrista reaches
to the distinet parastyle. The postparacrista extends to the posterobuccal corner of P3 forming a
metastylar crista, but without fissure. The protocone is located anterolingually to the paracone
and has a preprotocrista. The hypocone nestles to and is connected with the protocone by a cris-
ta. The cingulum is absent on the anterior and lingual sides of the protocone. The lingual part
of the P4 shows that the protocone is high and has preprotocrista. The hypocone is separated
from the protocone by a groove. No cingulum is seen on the lingual side of P4. On M1 the sty-
lar shelf is narrow. The paracone is smaller than the metacone. The preparacrista reaches to the
parastyle. The premetacrista does not join with the postparacrista to form complete centrocrista.
The metastylar crista is well-developed. The protocone has a swollen base. The preprotocrista is
shorter and higher than the postprotocrista. The protoconule is smaller than the metaconule and
has short pre- and postcrista. The pre- and postmetaconucrista are rather developed. The hypo-
cone has a weak anterior buccal crista reaching to the postprotocrista, and a posterior crista
jolning with posterior cingulum. The cingulum is only present on the anterior, buccal and poste-
rior sides. The anterior part of M3 is similar to that of M1. But the posterior part is much re-
duced. The metacone is smaller than paracone and shifts to the posterobuccal corner of M3. The
postmetacrista, metastylar crista and hypocone are all disappeared. The cingulum is weaker.

The 12/3 is procumbent, with a low and oblate main cusp on the anterior end. The anterior
crista is shorter than the posterior crista. There is a small cusp on the posterior end and a weak
cingulum on buccal side. Single root extends posterodownwards. The cl? is similar to i2/3 in
shape, but shorter and wider and without cingulum. On p2 the protoconid is triangular pyramid-
shaped with a high and sharp top. The talonid is low transverse crested. The cingulum is well-
developed. On p3 the protoconid is obtuse and paraconid extends transversely. The trigonid ba-
sin is a shallowly transverse groove. The talonid is formed of a transverse crest and with a hypo-
conulid at its middle part. On p4 the trigonid is wider than the talonid, with an open basin.
The low and small metaconid is located lingually to the high protoconid. The paraconid is small
and paralophid extends anterolingually. No anteroconid is seen. A small cuspid ( entoconid?)
is present at its lingual end of the transverse crested talonid. Only anterior cingulum is present.
On the ml the trigonid is wider than Jong, but nearly as wide as the talonid. The metaconid is
subequal to the protoconid in size, and located lingually or slightly anterolingually to the latter.
The paralophid extends anterolingually. On the less worn ml the anteroconid is seen to be at the
same longitudinal line of the metaconid and entoconid. The hypoconid is V-shaped. The cristid
obliquely extends to the posterior side of the protoconid. The entoconid has a short entocristid.
The hypoconulid is located at the lingual to the middle longitudinal line. The cingulum is pres-
ent at its anterior, buccal and posterior sides. The posterior cingulum extends buccodownwards
from the hypoconulid. The m2 is smaller in size and has shorter trigonid and paralophid than
ml. No anteroconid is seen. The m3 is different from m2 in having narrower talonid and convex
posterior side, and more lingually located hypoconulid. The p2 is single-rooted and the p3— m3
have two roots.

Comparison As description above, the specimens from Nei Mongol are similar to those
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of the Tupaiodontinae in basic features. According to Storch and Dashzeveg (1997) the Tupaio-
dontinae are known to include 3 genera: Tupaiodon, Ictopidium and Zaraalestes. The speci-
mens from Nei Mongol differ from them in having lower and smaller parastyle close to paracone
on P3- M3, and a larger hypocone on P4. In addition, they differ from Tupaiodon and Ictopi-
dium in being smaller in size, having lower crown and obtuse main cusps in cheek teeth, having
lower and shorter postmetastylar crista on P3— M2 ; from Iciopidium and Zaraalestes in having a
more anteriorly located mental foramen. Furthermore, they differ from Tupaiodon in having lon-
ger lingual part and more developed hypocone connected with both the protocone and posterior
cingulum by crests on P3, shorter postmetaconucrista on M1, distinct protoconule and meta-
conule on M3, and more lingually located hypoconulid on m3. They differ from Ictopidium in
having no fissure between the postparacrista and metastylar crista on P3, no lingual cingulum on
P4~ M1, having longer postmetaconucrista on M3, and no distinct buccal cingulum on p4.
They differ from Zaraalestes in having pl; having longer lingual part on P4 ; incomplete centro-
crista, shorter precrista of protoconule, pre- and postmetaconucrista, and weaker anterior buccal
crista of hypocone on M1; shorter entocristid on ml~2; and more lingually located hypoconulid
on m3. Tt seems obvious that the specimens from Nei Mongol represent a genus and species dis-
tinguished from the above three genus, called as Anatolechinos neimongolensis.

Discussion Generic status of Tupaiodon huadianensis Tupaiodon huadianensis from
Huadian Basin of Jilin Province was described by Wang and Li (1990). Lopatin (2006) re-
ferred it to the Gelericinae. It seems to me that 7. huadianensis is morphologically closer to Tu-
paiodontinae rather than Gelericinae, because it has rather wide and short lower molars and the
trigonid of ml is wider than long. In the Tupaiodontinae, 7. huadianensis is similar to Ana-
tolechinos rather than Tupaiodon, Ictopidium or Zaraalestes in having anterior located mental fo-
ramen, cheek teeth having lower crown and obtuse main cusps, pl and p2 being single rooted
etc. It appears better to relocate T. huadianensis from Tupaiodon to Anatolechinos; Anatolechi-
nos huadianensis.

Phylogenetic status of the Tupaiodontinae Butler (1988) referred the Tupaiodontinae
to the Erinaceidae when the subfamily was established. His suggestion was supported by some
authors ( Wang and Li, 1990; McKenna and Bell, 1997 ; Storch and Dashzeveg, 1997 ; Lopa-
tin, 2006). However, Tong and Wang thought that the Tupaiodontinae belonged to the family
Changlelestidae, which were referred to the Soricomorpha ( Tong and Wang 1993 ,2006 ; Tong,
1997). One of their reasons was that Novacek et al.’s opinion (1985) that Ictopidium had
closer relationship with palaeoryctids or soricomorphs. In fact, Butler (1988) took Novacek et
al.’s statement into consideration when he discussed the relationship between the Tupaiodontinae
and the Erinaceidae in full detail. As corroborative evidences I may point out the following
features commonly shared by Tupaiodontinae and Erinaceidae. 1) The molars decreased from
M1/ml to M3/m3 in size in all of the species of this subfamily. 2) The hypoconulid of m2 of
the holotype of Ictopidium lechei is distinct and on the middle line ( Fig. 3B). 3) M1-2 have
distinct hypocone, posterior cingulum, and anterior buccal crista of hypocone joining with the
postprotocrista. All these features are congruent with diagnosis of the Erinaceidae proposed by
Novacek et al. (1985:10). In fact, Tong and Wang (2006:30) recognized that the cheek
teeth of Tupaiodon and Ictopidium were closer to those of the Erinaceomorpha and quite different
from those of Eocene Soricomorpha in the features. 1 agree with Butler to refer the Tupaiodonti-
nae to the Erinaceidae.

Ictopidium lechei Zdansky, 1930
(Fig-3)

One p3 (V 15535) was collected from IVPP Loc. 1988001, east to the Railway Station of

Erenhot, Late Eocene Houldjin Formation. It is more similar to Ictopidium lechei than Ana-
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tolechinos in the occlusal features and higher crown. The size (L, 1.26 mm; W, 0.8 mm) is
closer to Ictopidium lechei.

Erinaceidae gen. et sp. indet.
(Fig.4)

One right m2 was collected from IVPP Loc. 1991004, Urtyn Obo, Siziwang Qi; “Lower
White” of Upper Eocene Ulan Gochu Formation. It is similar to Erinaceidae, especially Am-
phechinus , Miechinus and Erinaceus in basic features. The measurements of m2; L, 1.9 mm,

W(tr), 1.15 mm and W(ta), 1 mm.

Chiroptera Blumenbach, 1799
Microchiroptera Dobson, 1875

Microchiroptera gen. et sp. indet. A, B
(Fig.5)

Specimens One segment of left lower jaw with a talonid of m 2 (V 15584) and a talonid
of right m1/2(V 15585).

Localities and horizons IVPP Loc. 1991004, Urtyn Obo, Siziwang Qi, “Lower White”
of Upper Eocene Ulan Gochu Formation (V 15584 ) and IVPP Loc. 1988001, east to the Rail-
way Station of Erenhot, Late Eocene Houldjin Formation (V 15585).

Remarks V 15584 is of nyctalodonty in features and called Form A here. V 15585 dis-
plays myotodonty features and is called as Form B here. The width of talonid of V 15584 is
0.75 mm and that of V 15585 is 1.3 mm.

2 Discussion

2.1 Paleogeographical meaning of the discovery of insectivores and chiropteres from
Late Eocene of Nei Mongol

Fossil insectivores have been widely found throughout the Eocene in Mongolia, but only are
sparsely known from Middle Eocene in Nei Mongol. This discovery from Late Eocene in three
localities of Nei Mongol indicates that the insectivores widely distributed in Late Eocene of Nei
Mongol as well.

The Paleogene chiropteres have been known to occur in three localities in Asia { Qujing of
Yunnan, Liguanqiao Basin of Henan, China, and Thailand) , all south to 35°N. The discovery
of the chiropteres from Late Eocene of Nei Mongol indicates that their distribution extended far
northward than so far known, reaching about 44°N at least in western and central parts of Nei
Mongol in Late Eocene.

2.2 Paleoecologic environment of Nei Mongol in Late Eocene

Anatolechinos has been known to occur in the Middle Eocene Hua-dian Formation of Hua-
dian Basin, Jilin Province, where the climate was warm and wet, and the woods were dense in
the Middle Eocene. It means that Anatolechinos might adapted itself to the warmn and wet cli-
mate. The discovery of Analolechinos in western and central parts of Nei Mongol indicates that
during the Late Eocene the Palaeoclimate of the western and central parts of Nei Mongol might
be a warm and wet climate as well. This opinion is in accordance with those of Qiu and Wang

(2007) and Wang (2008b).
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