¥28% %3 HE DY ER Pp. 165-—205

1990 £ 7 H VERTEBRATA PALASIATICA figs. 1—11, p1. 1I—Iv

?kl#iti&[%—’\%%_
L A AT

FL
I A * % B

(PEBFRESERDYSEALHRF)  (FHEREG > RESEY 7HER)

Ll

XM EMiE EHE=4L fHE RKEH WEH

n g # =

AR THERERILBEX HREANER = LAY B — 5 BB A5 B E .

L R BB A EB A (SR FH) Bochenus sinensis gen. et sp. nov., HhJBy
BB (¥ R) Tupaiodon huedianensis sp. nov., iﬁﬁf}&gﬁﬁ%ﬁﬁ (Z B, F F) Ernosorex
jilinensis gen. et sp. nov., REEBEUHB KO UMER(EE . Ff)Asiomemys chang-
baicus gen. et sp. mov. ﬁ]ﬂfﬁﬁﬁﬁ‘ﬁ&\ﬁﬁ&(}j{j}@ﬂﬁ (BRE., FHFh) Zelomys orientalis
gen. et sp. nov. FIFFMEEE (ﬁﬁ) Z. gracilisisp, nov. %, Hdar Eockenus a[tEE
OB A RSB, Emoores THRNBEATRRSENTR, HARAIVE
U:itij[:@‘(@@%ﬁm?ﬁ%ﬁﬂ, fﬁi5§ﬁ#ﬂﬁ%$ﬁo RAAN UM GIRZ AHE &
BYRR R RHH SRR TRELETR, TNERTENTMNER, RETELE. #E
MBI RABR D RF R AT . YN REX NN RKRRRERL, SERREH
o

il

—. Bl

REARIHX A FENEFLERRTMIE Al AT ZHBXEE=LM
AR ER AR TR, 1984 EEREBRRY FREKBHRT = REREER B
PR EE A3 (E 1) ARBKIBREY KR T AR A, HhE -
B, EARREEZEZLWANVNEESH AR BINE—REIN, TLEE
THRABXBEER, E—RIARIHX Z B =L IS MR TIT R T HREE,
R, 1N ERATERE, KET - EALFOEAIMIAME, 1985 4, HHE
HEE = RESRET = EERSPERER S B EDY S ALMRFEARKSRE
PADLE S K TR % 28 FEA F B RBEALMTET R XRE T —BIF N A it A
A,
EEZLEHAZNDRE TR ZIAR DS HE #E 0 ITUE TR & R &

1) Z2mEAMES ERERT RS ek ER. B8 HER. NERNFRRZEEEEDIYSEARFRT
AR RRAS. )
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Bl EHhERgEREAER (Location of Huadian County, Jilin Province)

1R M A M D R S BERG TAN TR S AN R R A XA
HWROERRE S UMLK, DR, LS KMHXRBETEEEL #oh,
EARE L EEE AR T H011%, HAWIRL TRM LR A RHET
FHo. A PHER TR

$EAY ARG REME R, H Tedford W+, XEZ NG Field HAK = 80K
W. D. Turobull Wt BRI 2R T FHER EROIRA BT, R INE 25 F 0 B T T
Okt o A HETR A R A5 0 B L BOK A RO B S TR A R AR R e T
B> RN TH SRR W KRR B AR B AEA 5 B Xk, SRR
FAH, AR RN, E LR R | |

., e a e B OL

MR A MG — R REIT A . RRE S R LR, “BARAREER LR
HAR, AHMNABREARTERZANOER, THEZAWM@ATRERZMBHOEILE,
AEGETABEBETHZ b, R EH BRI TAER. #EHEEERER
Refa, AAEMHNBHNRAREY 18 A8, BHiARAREL 8.5 AH, HEHEML 80 F
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FABR(E2). X FRERIHER, LEk— ﬁ@ﬁ@?ﬁﬁ%f%@d]?ﬂ@]%ﬂ?ﬂ
@ﬁamﬂ%&ﬁfﬁﬁlo

2 EMEREA R B UK EHRE, 1986, BEKD
. (Geological sketch of Huadian Basin. Adapted from Zhang et al., 1986)

Q¥Pg & (Quaternary); 8N J:%E%}S@nh?;ﬁ% (Neogene Chuaushan Basalt); E

fef)# (Huadian Formation); K, FER T4 (Lower Cretaceous); J, kB & |

45 (Upper Jurassic); P —&BA (Permian);» Ar A R#71L A (Archean Anshan

Group); v, #IMATERE (Yanshan Granite); v{ S /IFHMIBIERG R (Late Wallace
Granite); AJLEF=H (fossil site)

*‘#EJQE.E’JET&IE%J (HAaVRERRSESFEDE PREDE, BE. B
EBDRESRBHENBER. SBEE 1959k, AIaXAMAEEE(A EET):

IV AKE: S KAGQIENDS. . SHRUEXRDE REBREDE; T
KEewsE B ESE, EXRAMTASE. PMP.E: Eockenus sinensis gen. et sp. nov.
1 Rodentia indet.; £825; Clupeiformes F1 Amiidae; 525. Corvidae IR EIERAE (L
Ao F#51233 X,

FEHIAEHE: RaRFEERREE . BEBE X RBTUE BHE. HEN
FESKLE, WAL GE & RY: Eochenus sinensis gen. et sp. nov., Tupaiodon
huadianensis sp. nov., Ernosorex jilinensis gen. et sp., With#s: Zelomys orientalis
gen. et sp. nov., Z. gracilis sp. nov. MIRIKHE Asiomomys changbaicus gen. et sp. nov.
LI Mammalia indet. %, fh4h, BB RFFAE Agamidae gen. et sp. nov., 5 2 Thre-

skiornithidae gen. et sp. nov. Anatidae gen, et sp. nov., £ 25 Perciformes, Amiidae,



168 : Sl A O B B R - 28 %

Catostomidae I Clupeiformes, IR KBHIE BR BB AJEL 578 X,
HIIEHEE: ZROEDE, BE. PRERREPE, BERMITE. HEY138
*o
B1EEE: KO XRCHEDERSTHEADE, EEKAT 10 %,

= AR

5 H Insectivora Cuvier, 1817
#38# Erinaceidae Fischer von Waldheim, 1817
EHTF Galericinae Pomel, 1848

ik H(FHR.F1) Eochenus sinensis gen. et sp. nov.
(4, 5; EIE LIL1a,1b,4)

ERGF EFHR L., CRP-M(ERRHOEHEAXTRFLE RSV
8786)¢ ‘

MG CECFSUE (V8787-V8792 F V8794) Fi—Hofi b #1 & C', P, P!
1 MP3(V8793), '

FHRES EHMEBAEERRERR TR (AR 5E ARR e
AL SRS:  85007: V8786-V8789) FIAMLE TR E W (85006: V8790-V8793)
IR (85008: V8794); Mesm4H 45 11 22 4 BY (V 8786-V8793) FI &IV & # 8 (V
8794),

BAE RIS Terracus 1, FAVBBE, BALGT P sl Py Fo7s it 2
FIIERHE, LABAT LA SR, R PR, P
P, /0 AT Po, Ttk PNRS; P FRIRT TR RARE S, REE; TEN=FA
BB, FIRRER T FRARE M, EMBH TR FUROMRM M, 3 M, hRHI% 5
THIHLE My BT BDRI 4 Mooy 8005, 29U C-P B0 XU, P St M
BAT K FUNRBREH WRER, B B SRR HNARERIE: W =A%, AR
50 FUNRRUR N R R B ORI H 275 L 3)o

EHRR Fos “B”, RUBH, KFH; chenus, “T”, Mo MAUBWRLAS &
DU IR 44 ORI

W& FH5 Terracus 1iEo FHE OBEKILE, FREMMELN S ¥,
£HRA L 8 — L ALF P T, 28 V 8787 QL F Py FH B,V 8791 AFMIL:
7 Py R MBI, 2E Py FH MM RIS E o AU BARIE (UL F RS
THAEERE CELFAME. FAIRLY S FINER —KFL, M dla — ¥
TR S R 44 2 3o

sk o DUERERA (V8786) BREA Tl ko LKA, M, L

BA(TREEEEBREM BRI ) LR/ LA LBAHRHH, K, Z2THHE
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— pomelc

T === prem
| Gt mel premele

B3 AhEBEEHLR (Dental Terminology of Insectivora)

Z: THEM (Left; lower malar) -

acd anteroconid T RiifIsk, cob cristid oblique T&I¥, ecgd ectocingulid F4hth
#, encd entocristid FyZiig, end entoconid Ty 2, hyd bypoconid F ¥t 2,
byfd hypoflexid Fyk[], hyld hypoconulid TFyR/NE, med metaconid F 5 2,
meld metalophid FF5%, mesd metastylid FIGHige, pad paraconid FRijZ, pald
paralophid FH[%, pogd postcingulid TSk, pold posterolophid TJ5 i1 #F,
prd protoconid T [§Z:, pregd precingulid 'F'ﬁfﬁﬁ%, tadb talonid basin TEREEA S

: trdb trigonid basia 'F:{ﬁ&ﬁ, .

#: g (right: upper molar) 4

cec centrocrista thiil, ecg ectocingulum #pi#f, hy hypocone ¥RZL, ing innmer
cingulum PRii#f, me metacone f543, mel metaconule JA/N, mes metastyle [5
Bids, mss mesostyle ifffz:, pa paracone B[R, plaf parastyle Fifff§4,pog postcin-
gulum Y385, pomec postmetacrista JG4eJG18, pomelc postmetaconucrista 5 /|
4 f58s, poprc postprotocrista IR JGHE, popric postprotocomucrista F/NRJEHS,
pr protocone JHZ, preg precingulum Wi #f, premelc premetaconucrist fH/h4 &
#%5, prepac preparacrista FJZIF4%, preprc preprotocrista JF{JXRid, prepric prepro-

toconucrista [F/NRF[HE, prl protoconule /N2

HEHE , AR WHEIEDOMBE.

Co K, BT, R i 151, T A 10 /S o

Bk LB ERE R, P RIRE,BLE C P, A —1h 18, 5 Py BB R,

P, ERMHMRETE . BIMREMRE, FQB. FINERE, BEE, TREHIH. T
BTRIRMR/ AN e BREEN MBI M ERI R o WkRo

Py Lk P, ¥ Ko ERATEXN TR, RABRNENK. THIKRHAR, MEEHEE, &
WIS NEREREE Do BIMEW o

P, FIRARE T, TR AGT . ATREN EERERE. TRIRNELN THR
REI—¥, TREUTTRELEAN, REBESTIIRAEL. BEEREY, JMEH
REBDELS T, H EREHFHE.

TEISM M B M, E#i 3 /N, ERBE.

M 2R, EHEE. ZAEE., TRERE K. TREMMK, wTHEEN. AR



&l 4 Eochenus sinensis gen. et sp. nov.

1. ERBRA (holotype) ETHEER 1,_,, C, K P,-M, (left lower jaw with I, s,
: C, and P,_M;), V8786

a. WA (occlwsal view); b. REAL (labial view); c. HHENL (lingual view);

2.5 THEBEA l':‘,—M3 (right lower jaw with P,-M,), V8787

a. IBEA (occlusal view); b. HFEW (lingual view); c. BEA [(labial view)

DUVRAZF, ETEEBATRERE, FTREKiE, MaTEW, ZERE UM T
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BREBRAHE, STFERMTRRER—HLSE Lo BRERTH. FARMTRLEME
3, B G, FTARETRRR, AN S TRABERHEE, FRAVE, Tkl
o FRLE LB TR, FREABIE, NUFOXVE, o
HEHELE AN , G T MR I TR AN T 5 o, B R S B, RRE o

M, 8 My /e FRTERETE, EHABTHIE. FERNOBRTRYSTERERLN
Mo SABARE N, FTREZEFE TR/NASSH/VHEE, T FEREHo

My B My /N, (HEL B B8, ABIER ., FR/AREE, R-IREBRS FTRRHE
I, TP WU I 52 3R TN 42, TR JL T BN EY s B i 82 S5 90 Bl » 55 F N RIEI I B 88
R, M5 FRRENAENENT . FREER. BHENETRES FR/AR
HE B : '

[Z] 5 Eockenus sinensis gen. et sp, mav.
LAEHE C', P, P4 F] M*™* (upper jaw with G, P1, P4 and M*), V8793, 1@
HW (occlusal view_)

o FHREAR 4 (B 5): o
| C' X, BRI EMENREY ., TEMAEE, B IUME, B8E—I1 R 5§
RS KRS, HEBAE K, RWNER. '

PR S C ML /B S, TME BBk, AR,

P UREE tEAN . TRERERS . HRERSEHABEEY RWE. £
BIRRT M o BTME MR, R SRTH S, MEHRBEEERE. BRI,

M B3, BEATHER, MSETRS. MRRE LRI/ INEE, B2 FE%
o BIRMBE, hEEENE. BREBEI, Mk FHNEN . 3 RXHR.
BWAREE. BERBRNRAERE K. BRRMBEE, AR/, BARBHIE, Mk
FhRo FNRBEZ MR BUNRRIN, RBBREBRK, HkaT ¥, B RAE
T BN RIER. RAER, WER/NME S . ARB MR RELEBIEES. Wk
#® IMEHRE R R B, NEHER. Bt

M 2= %, BRER. BHARRRABRLNEL, BRAETHLEEN, Fiaw
Bih o B/ANRIIEBRER, B/INREESEH, SrTHEmE%. Bl RE, B=HR,

Be$%  Eochenus fF FEUSHER, T OB Mz BRE, R4, MIEAEL,
P, FRIRBDRE, M, FRISHRKME, FRME, M., FABAREE, EEKKRE
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1 bR M(EMR. k) Eochenus sinensis gen. et sp. nov, ﬁﬁ“l(ﬁ =)

T (lower jaw) L4 (upper jaw)
N min. | mean max., V8793
P,-M, & (L) 3 10.40 | 10.67 | 11.20 P*-M? (L) 7.04
P,-M, & (L) 7 7.92 | 8.13 8.48 R CONRRL
P-P, & (L) 3 4.16 | 4.69 5.12 © F(W) | 0.80
M-M, £ (L) 8 5.84 | 6.11 6.48 pi @ | 1.12
¥ (L) 1 1.76 (W) | 0.64
© £ (W) 1 1.28 P | (L) | 2.32
1 # (L) 1 0.64 e ¥ (L) | t.92
(W) 1 0.96 E(W) | 2.56
L ¥ (L) 1 0.64 o (L) | 1.28
# (W) 1 0.64 w(W) | 1.92
p & (@) 1 0.80"
)
& (W) 1 0.80Y
£ (L) 3 0.80 1.07 1.28
" x® W) 3 0.72 0.77 0.80
# (L) 3 1.12 | 1.25 1.36
v ' W) 3 0.96 0.96 0.96
’ K @) 7 1.92 2.17 2.40
& % (W) 7 1.12 | 1.49 1.76
€ (L) 8 2.24 2.36 2.56
M, % =mE (trid) 8 1.60 1.73 1.92
W) B (tad) 7 1.76 | 1.85 2.08
¥ (L) 8 1.76 | 2.01 2.16
M, % =4 (trid) 8 1.44 | 1.64 1.84
(W) B (1ad) 8 1.60 | 1.72 1.92
& (L) 8 1.76. | 1.89 2.00
M; =R (trid) 8 1.20 1.29 1.44
(W) FBEE (tad) 7 1.20 | 1.26 1.36

1) IR E &,

AEERLERMESH AT SEBUMN—3,.

FEBBW RN, Eochenus 76 My B ¥ DR = MRS, TRIEBDHIMH, Mo R
TN RERE LS Tupsiodon L, TSHMEBEARR. BE, Eochenus HFE H
R R B AR, BB/, Ps/ANfE %, P FRIRMTERABAREE, THK
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ZAESEESER/DN, ZHERE, FRREMT TRREN, M., THIHRDPRHES
e |5 Tetracus F Galerix FA{, ffﬁE_’r Tupawdan HBX Bl k4, Eochenus HIBI
WEREH, fﬁﬁ&f&ﬁﬁ%ﬁ?ﬁ@%ﬁﬁﬂ% TFupniodon {RFo Eochenus 5 Tetra
cus WARBETHRILLT P, TH 15 Goleriz (IR BIEA, TALLLB R, (TN N
TR, YRR, MPIRRER/N, M RER, FUMNERRE/NRER LK S,

£2 AT Eochenus HI¥E R RAVRI Eochenus 5 Tupaiodon 9 HE L FiE 0 5 TR
¥, i Eochenus HERIFIRMEE=AENEAR L HR Tetracus | Galerix —Ff,
{kZ Tupaiodon BT & R (LR 1T &ﬁ&%g‘a Eochenus 1R 7] §8 5 Tetracus Rl
Galerix BRI %FRo MR, Eochenus BLLXWBE BB L, XUUFEEA Eochenus
K& B EABRFERIEREL,

#4E M (FHH) Tupaiodon huadianensis sp. nov.
(@ 6; MR, ta, 1b,2)

ERER A THEBE P, M 1 M(V8795),

MEARBER ASEAHERBTUER (85007) MMM % I kB,

BIE SHANT Tupsiodon morrisi T 9T. mumurus 78], B0 81K, tH20H0
Ha R, P TAIARALE, Pe-M THIARMTHELRERVHEE, TRERERT T
BREMN, M, = AR SI%E, thRmaT#, M, TRiSE, EEIE, TRELTESL
o FEAWRPEMIMGHE.

ZHEFE Huadian, #4E, HHABRETENBRLIR,

WA THMESG) BhmK, TE&FEH. BN T P T o PEIT A 8 i #,
BATBRSA TR THR. L EEX, LML AGEES/ N, EMERNITE %o
B R K B, W EER C M. C SR C auRY/, BRI GRIRI
¥, RN E. BRI ESE PRI P RS AT REEE P. A0, BN P, B — M, i P E274
%T. EEBBATEZA—ME ek P RP, BEE, LEBRKR, P ATHNREER
KTl HER Ps W,

P, B KBS B MRERDE, PoREAERM. TRILMTRIARTREIL, I
MEFRE AN TS, BERE TERREE, THERBREK, TZ=ABRERR, mFHN
Fo, BEEEE, LS5 THWREE,

M BRkFH, ZAERE, ASBEEE, AR, TiaLRHE, FTHELETFE
RIRAN, BET FEZL AT TRAEM,UVEREEESF. £ FEE, BERHE,
Tk VK, FkWE, TRUERE, TREAHR. BEATE, M SediiE
HRE, RERRESEE, BNFEREMIZE, MRS TELERE,

M, =B EHBEE, TRERTEREREGK, THEREIE, %K, Fardf
TELORBRER DB, ZARERETR. BEXBIHH, TRAETFEL, &&F
A, Tk U8 M, 5 ER. BT TR RIMETRELRE,

H:B‘iEJi’ﬁ.ﬁ V8795 FRAAWR. PREAGATIM = ARE, TTHRENF AL
5 Tupaiodon B)—%, V 8795 5 Tupaiodon BHIF T. morrisi 1 9T. minutus B3



2. E‘EXE (lingual view);

3JEMmM (labial view)

# 2 KEEBB(ET) Turaiodon huadianensis sp. nov.

ERFFFE (holotype: V 8795) JB(HEfr: X

B’ 6 Tupaiodon huadianensis sp. nov. [FHIFRA (holotype): /5 F&HIEA F., M,
1 M; (right lower jaw with P,, M, and M;, v 8795) 1. WEHE W (occlusal view);

P-M, Mi-M, P, M, M,
TaEE i
(H. of 1. jaw) 2,24 2.24
£ (L) 6.40, 4.80, 1.64 1.84
=y
(trid) 1.44 0,94
(W)
R O
(tad) 1.44

XA14: BARRER, WRMEFEL; P-M, FTRILRMTAIRARE; P THIRE
BEYITE , B = 5 My S AEERTR R G, FRRAT TRAEEM; M FelE 8,
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BRMEE, b, TEERIMIFRREE T. morrisi FIARH . BHBFLEL? T.
minutus IRSEERT S o V 8795 AUX LM QL ERERBOHIER, REABENRE Twupei-
odon [BIK— B‘E}Et“ﬁ’]%}ﬁl Tupaiodon huadianensiso. JHh, V 8793 Z—Eﬁ]‘ﬁﬁrﬁﬁ
1%, RFIE B, POTRIEHREN, RERE, Mo THIERRMNSHE, ETRESEA
L5 Ictopidium lechei XH, . A

%F Ictopidium 5 Tupaiodon X% o :

Tupaiodon & Matthew F1 Granger F 1924 FEHIIK, ifi Icsopidium & Zdansky
(1930) #yRM, Zdansky FEESE Ictopidiam BHRIEN Tupaiodono 1969 ££ Sulim-
ski ZEXFE Fh taralgolensis VAN Ictopidium JERS, 3857 Ictopidium K1 Tupaiodon
RRHE A, iAAHBHRIXHE: (1) §XCH,fER=/NTAE, iEE  ANNarE ,
W (2) Icsopidium R BN RA R ; (3) Icvopidium "R & B R TH 5 1 2 1Al /D 1 [AI B
%o SHFEN, fitht8HT Tupsiodon WRIEES Icropidium B, MIEINA Ta-
paiodon minutus T EEW BT Ictopidium B, Russell I Zhai (1987, P. 305, P. 324)
W3k —INA Ictopidium 1aralgolensis RIE Tupaiodon? minutus WEIMF Lo

TEVEUTHEL S5 T Ictopidium T Tupaiodon B RFAIE, £H K I Ictopidium
lechei WG, W P HRERERN, BR= A EREERBRE; P, RE%L; T
FH = AEE, My TRIBRAREE, M TRANREITERINEORN, DL REFE
I b B #B 5 T“Pﬂlad‘m FIR#Ele ET Sulimski Wﬁﬁmﬁﬁé’][&% BRAVEER
FEARRT IR,

B4, 2T Ictopidium. lechei BGUTR,, Zdansky (1930) 4347 [:,E"J]‘if‘hﬁ 0143, I
EHBELERMN I, PN MEEE PPN RIEYBERNEEEP. W, &
RN R Pa o Sulimski (1969) WIIAZ4 Icropidium lechei 5k Py, Eﬁﬁﬁj{ﬂ’xj]’ﬁ
MR C R, GEREER P, BT Ilctopidium lechei By P, AW, EHFHN
82T Icropidium lechei IERFRARBRIRIR ), K EH P AN =/MEHE0ELS
V 8795 BRI, EERRE Sulimski (196_9) RERL: STEBAKNEER C . (A
SHIGHENEE BEERATTEY: BREIERWP. A, B9 ET P AP0 HIRE
SRER S BRI, ROZIAEMNEERERES PLOBRT, P AAERER,
Eh LG, P EFTREERR, TP RPN YRERGEREEEN, MmAR
EEBHBRERTRPEETLIESH . B, RIOIBRTEZE—ME 68 H, &
Ictopidium lechei F1 Tupaiodon huadianensis FE P, B P, A1 P, #R2 2 45 R 89,
XFE, Ictopidinm ﬁﬁﬂ%ﬁ@&ﬁﬁﬂﬁi’o

Hk, XT RIEEWRo Tupaiodon RER ERKGE 6, Ictopidium REHMTF
RGEEER, NHIBEMCHAREHERE, RIBERA Eckinosorex, Hylomys, Neo-
 terracus HEK CEHWNER, MBI C WGBEH, Hit, Tupaiodon ¥ C, 7
RSB RN. BT, BRI RGEBEGRIEN Ictopidium 5 Tupaiodon RX B .
ERAZLEN, ETE=ALBTE TR ZRKHEENRE A BRITAAERBE Dbk B H A
BHX 5o

B ERBRIS TR LB, lctopidium RIERFERS Tupsiodon F)—BH. R
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fk Icsopidium lechei RJAN Tupaiodon |&o XFE, Ictopidium TRE[HER Tupaiodon
RIRS o |

XT Ictopidium tatalgolensis K1 Ictopidium lechei 1 9 Tupaiodon minutus HJ
KFo BIZIGHAIR I raralgolensis FEMBHITHA, IR CH FEEN FTEEREA
IR S 1. lechei BURMANLL, R 1. lecher TP, BRHR R E 1. tatalgolensis
H—BLEXBWHEIEA Ictopidium BRITFRLERAE, WREERXT Icropidium B
P, M1 P, (U R IEFAROIE, AT 1. raralgolensis JAN Ictopidium BRIFLERET o

ZT 1. tatalgolensis 5 Tupaiodon minusus WX %, WERE P WP, HWR~T
EARBELBRELLEAEMNZENEHENX S, BERE M SN ARRE,. I raralgol-
ensis B9 M; RETFW/NR, T 2Tupaiodon minuras 5 Ms B 5 55KB TNk, 104N, I
taralgolensis By P-M; REBRZNTEHE, MR P, KBE, i Mt M, /NFE SR A
BE T. minwsus FWARF, [Hi, I. tatalgolensis W NERRBT Tupsiodon [ H —
Bo

RSBF Soricidae (Fischer von Waldheim, 1817) Vicq d’ Azyr, 1972
EHEEE(H M. E) Ernosorex jilinensis gen. et sp. nov.
(B 75 B I, 22, 2b,3)

EBGRE ETHER L., CH P-M; (V8796)

FRAUOERS AFEREHALHETUET (85007); HefHE H 1 &¥ B,

BIE SHPEHREABESL, FTHEMBARSISEE, B HMILER 31 23 23;
T 5 TREMETEE, EBELRHET; LK, RS KR LE/N, R iR
s CERUTHRORE, HFRWEEBR; P ZAENHRLR, BEEN=fA%TY, B
R, HEY; M ZREHBETRE, TRRKAMR, B TREARETERHEE,
TRMABRE, TRANRARE, FEHMNTRANRIFHESN T4,

B]FEM Ernos “B"E HHHF, sorex, “F7, M, ERiXIHWRE —FRHAH,
ST HFREMNBRE, Jilin, HH, N> HEHAFREZRNER,

#Hid hESEM. TaE7) BREE, KX TERE, B2H5, fEARK,
ALTF Py T BEALALT Py T, FRUBREEEIK, MX P TH, SIRKATERREE, &
312323

LK, AEmmaid. HEEER, LBER, TURASMNE, RN RH
M, AMHBSHETIR, HE TERAEE, BERAZHMNE, FisrEags Rms
i, BEE Y, BEAAML, B EEEA NG IR B O Ak T S, SNER
IR MR, SHER EBE/NUERER,

LEAEAS LHEL, h EHRR A, E5 LR/, TsED b EReR
AR, RAMBERIERDR, TEDHKR. MAEIMERRTE N SMEHK LRI
WREAE, HITREEMEY,

L ki, HTERERMERES L HEE, /a5 4,

C 2, R MATEE, ERETHARATE, AR, G, WK%
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B0T)o B MR K TSR , BRI, BARELIN R, Eﬁ%msﬁ—mgesjﬁmm F R
TR T B 7, 5 T A LR o, A A Mxﬁ BT, S AT N B2 L s b
Fo

C. 5P, rarﬁ_:_/\ﬁfg,mﬁ@%,ﬁﬁuaﬁﬁﬁi&m %——ﬁ%ﬁ%ﬁ%ﬁb,faﬁ
SR R ZER A, ENTESBSMRAERMNEL: P, P RIP; BT
R P EMEET,E— IR P, BHEENSR P M. 8P, ERER, MiX
TR AR F T AT B2, RS AT e TR A DB 5B, JS—Fh T i
H Ko

P, REg, SREGER, %qﬂﬂae&}b&o ‘Tﬁ&ﬂiﬁ%@l&o BRI, k5
FEONEM, BEBRMEE, TEAERERE, SEREEEN, SEML, H — M
RT kR, BEREE, BER, A HERE,

M 2R MRENE . ZHBR, TRREREAW= Ak, FHHHE, S5
S5TREAMTRRAER—EL L, THBNTHBL, FTRAL TEL/N, HE T
B, 5STELAUVERSTF, ETEY. REVUBET=fK, TRAYGSTRELSER
¥, ERANER. AR TARES FRREE, FTREL FTRAMARKE, Fa%
MR HE FEARE . FRUE. FELEE. FRALHE, & Fhiodshk, it
BEG, FlH M T oA EENER

THEEM 5FAXZ AR, NBE LRENIESE, M BEMEE, =fE
SERERRER, HERERL, REMOBABERM, 5T 22N R
&, A8 M; 715,

%3 THEREGR.FH) Ernononx Jilinensis gen. et sp. nov. FEEIFFH
(holotype): \' 8790%.(${3‘_): X)

Iz : ’l! . Cl P4 Ml
TH" . :
(H. of 1 Jaw) ‘ . 2.72 2.72
K (L) 1.04 0.80 1.60 " 1.60 2.08
Y1) . )
(rrid.) R o . 1.44
% (W) I — 6.80 0.88 | 0.80 1.28
BB -1 :
Ctady 1 1.60

it 1.3%%F Ernosorex B‘Jﬁ'#ﬁl

Ernosorex I TNEIFIF AL ARREED, CRERMEHR Erinaceidae, FTRIEER} Ple-
siosoricidae FIRARER] Soricidae HIFM. —HFHBEA LN EEHNIE S, MFASE
PIZEL, TR 2R A 4 BB, A M RT R JB /N, My FRIB R &, oA FIHr0aT 5, =4
BN HKSE, B—HE, Ernosorex BEAXERNE HM—84H.. (1) FAIATE
AEmE, MMETR/INERBE A E X %'plesiosoricids_ F1 erinaceids U AH R, 5



g SR - N B ‘ s

B 7 Ernosorex jilinensis gen. et sp. nov. JERIFRA (holotype) ATFHEER 1,_., C,
P,-M, (left lower jaw with I,_,, C, and P,-M,) V8796. 1. MBHEIXE (occlusal view); 2.

BEM (labial view), 3.E5EW (lingual view)

Soricidae BARR; (2) M /RS M T /N RSN T A% 5 Il 5 Erinaceidae
e soricids RUMAMLL; (3) IMHAIEK, AIRT A, EART S MaTH, 5k 28 R HEF /Y
¥¢ M55 Plesiosoricidae H1 Soricidae RUAE{L; (4) PoIEFK (L, = MREABLR, B=
AER, Mi ZABASETHE, TARER, A TARBEES TERMEENE S E
Soricidae BYBRAVARIE

LRE T —T Ernosorex 5 L RZEFAAUFENER, RIVZRIL(DTFF AR R
BWEEBET, B, Ernosorex 5 Erinaceidae F1 Plesiosoricidae FR{El, M5
Soricidae NERYIFIEE —S R E IR, MARIERME R, Ernosorex 5 Erinaceidae It
BE M, FE TR BR Erinaceidae RPHAFH LY —, HEHAREHNHEFEHRE A,
H & soricids, W Nectagale FRMEEX—F N, (G)THFIRMBER LT, X
%8 Ernosorex 5 Erinaceidae. A[E, TS5 Plesiosoricidae 1 Soricidae FE{MlEgUEHEER
RRBUEGE, SBERUNRE PRSI M THRNBELRE Soricidae gyt
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WHAE, T Ernosorex 1B A Soricidae FUXEEMAEAE, KDL X E4F{ES Erinaceidae 1
Plesiosoricidae *EE%UOE%U)@CPE?@J%E’J%}?\E% Ernosorex ':J Soricidae E’JJE:’E
I,

R T TRILL B RIS W R DAB W, Ernosorex 5 Soricidae WX RR I, TIIREH
R P IEREL, ZABERRN=HER, MiTHAER, IS TEREES,
RIE, AT TR, AR A, HEEE, 2R ERANSEFLHELS Plesioso-
ricidae Qﬂbiﬁﬁiakkﬂo X, XK= fi]-tihu, Erinaceidae 5 Ernosorex W% 75T,

2. *Tiﬂﬂﬁﬂﬁﬁﬁ

EERMREHBARRET, 5 Soricidae %%ﬁﬂﬁ%&%ﬂﬁﬁéﬁ 8y Saturniniao
Stehlin (1940, P. 306) ZEWF3Y Sarurninia B, R EIHA Soricidae, HIAHNBR B
HFLEBENTRERN —REREZH, HEHAENAKME N H##H £, Wilson
(1960) F1 Repenning (1960, P. 4) th A RN EE, MHE Repenning (1960, P. 58)
WHIIEE . “BEANBBRESTIRE —K 4, AEEHBBANLRE L R
Soricidee BEAMBEERANTHESK S, URXERAEGHRATEIEN TGS,
S R R 2K F IR B AR S FRITKE Ermosorex 5 Repenning MYRIEMIF AR K
B AT EERIA, EMNERE AR BN, RE Ernosorex MEE —~HEFKBKW
B o M, AT RANRSE), BREik/D —8 Soricidae PIRF{LKFIE, fREIAE Ernosorex
EMF4FH Soricidae PEEBBA, [Hit, ¥ Ernosorex {EA—FMEFEBPBMEME A
Soricidae fUISEH&iFEE,

SRR B O R 1 BT AL S 0 PR At S5 , ZE RO RITE I ML M R 3357t A TF R Bl
TR Ernosorex fARBMBEBHRBANNOITESEINIE, XA T RIEE R4 WM H 3
RORTEI R KR #E T, HAMBR T RAERFHNREATMEIART, ARARER
A A REE B NE IR, AR T EERRNG, FTEREAE Ernosorex K5 H BN
KRBt , Aol e R VB RN EEA %, AT AR AR HE KRR,

R+ H Primates Linnaeus, 1758
HBE%EE Omomyidae Trouessart, 1879
EHRBITF Omomyinae Trouessari, 1879

FAEMNER(ZR. i) Asiomomys changbaicus gen. et sp. nov.
(& 8; B 111, 3a, 3b,4)

ERFEAE A NHEFE P, M A1 M (V8802)

MAFBAE Ak IAF(85006) ; Ma HE 11 H#E B,

BE RIAEES Omomys powayensis HIT; Py A, “thHR; M, B RIK,
JRNEHRIRG , = AR, sUEH A, ZARBARE/N, TRIRE X, fr Fiaigd
s TREEAS; BEAAME, ERE; TN BIEES; TASHREBWS, Tk
1R #o

E£FREB| Asiomomys = Asia + Omomys WM +1548%E; Changbai, K&, A
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455 I A L B AR E

iR TAICE SYB KT FRT H, WALELT Py FHo RARZNGE KT o
ST 60% WEULSATSHGE M, BT, FARBAET o

P SMEHRR, SRR, THRH, ARRAS, BEMT, TR TR
KB BENBHL, SERBBRRRMBR % A,

M, £ REET, MR T ko (IR ME. A, RBRAESEE, =%
R BIREMENo FAIRIRS &, B T F bl G0, ENF 5 F BRI TR LA BT
Hxte 5T RRUBHT, ST REEEHTREAE, TRLZF RNV, L
S5TRHEYBEANL, FRHER, RARE, =fBaRa NG, BaEE, Fk
o BREEREL= A BRR, T RN FRPRAR R, AR s FRRR T
Fo FRURE, FRRBRERE, BRTFRRME RIITHNR, FHINREN
TRRBEHHE, BREE, TROSDELIE, RES, BHE 2L, DN
KT AT OONRE B R T BBSATF RITI &, WIF 0% V o SEBURE MR
o TR IR H, G L F RS UL Fo

M, bo M; KT, St My pU AR B ERRSHE L, FHIRIN
LR S TR, TR T RRNE 2T —Rrkng, FEABRER,
JEOEOTF ORI BRAES = S IEFIRR 2 E b T AR B R ¥ i R
Fifiko FARBRMER. FROARER, %M BEKAMR, BBUIE2H AR LMo
TR KIS T IR, T RMR . BRBR BRI, Rk, HANIFAL
T Vo BB RNE, W RERRIER o

*4 KALHAERGTR,¥ED) Asiomomys changbaicus gen. et sp. nov.
IEZEA (bolotype: V 8802) M (Hfr: ZX)

P,-M, M,-M, P, M, M,
—Fgﬁg : By , . .80
(H. of 1. aw) 4.80 4.64 4

¥ (L) 12.6 feloser | - 2024 2.72° 3.20

“ﬁg : ) ~ - S ST 4' ; L e B N - . V
petds W R I S I B B AT 2.05

% (W) - - ‘

' L : < ‘ 2.05

oy | 7.24

b 538 Asiomomys T RAGEEERE, ZABHRHNEDIAEX, THLEF
T RAE R, $550 0 1058 , AL B B3 B U, DL B JR 1 B K 0 AU 3B 5 Omomyinae
f)—%%, 7% Omomyinae 55 Asiomomys BABMWBEBFHT— B HE N E M, W
Omomys(h NEH— KB, Urahia (KEMBH), Chunashins GERT1H) F Dy-
seolemur (jﬂlﬂf&%)%o

Asiomomys ZEMRBIHIR T IR ARG, Moy WSABRE, FAIRA T RIS
P, A LTI B B, TR, FUUNREE Mo/, B4 KRR Omomys
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B 8 Asiomomys changbaicus gen.,et sp. nove EARFEA (holotype) A T&HE B

P, f1 M,_;(right lower jaw with Py and M,_,), V 8802 1. M,_, @& Wocclusal

view); 2. F & (lower jaw) 2a. IHEM (occlusal view), 2b. HE W (lingual
view), 2c. BHE Y (labial view)



182 o OB B B ¥ R .28 k&

powayensis FIRFE{LL, FIAERIR Asiomomys [IREERE, =AEER, SREEE
BN, RFEWRIRESE, Asiomomys 5 Omomys HAFMWX JEAET AR = FH &
RE, TR TFEAIETHE, 5 Ushic PXFIR Asiomomys = FRETRIK, Tal
CRARBE,M, ZABRE, TREREBN, TRMREE, dsiomomys 5 Chumashius
RARETZAREE%, TRIRE X, BELZEK, TRURESE, dsiomomys #£ R
WRERK, ZABSRERNEZR/N, Eﬁgﬁ?ﬁﬁ, T RIS AT M; FB LS5 E
RS Dyseolemur RIFlo

M EHEREEFILIEL, Asiomomys Eﬂﬁﬁ_j‘&ﬁf@ AR LE Omomys
powayensis 5L, (B Asiomomys RET Omomys powayensis HIFEIE %L KA D
BIYEIE, Asiomomys 1RTIRERFTE Omomys powayensis FRELZ YR HI,

BEBRBAT 2 FERATRMMIEEN BT ARG Fo ks R RIBIA
SRR EEBN—%, ELENRIMPREY, WHET N GSEhERN
RO R A, WRELEER P —RBF AR Huanghonius, S ARILE
BIRF A Altanius D EFHE —PIREF A Kokarius %, i, HLEMZE(1986)
WIET RELZEE P AF A Decoredon® R, FIRENRE Omomyidae H—r
DXo XZEBRIEHNREMN Omomyidae MR, HILMAITANERKY (Euprimate)
R K TE AR JEE » T 7T B2 P T AR B0 A B SRR AN A6 28, e N R B s
KTo Asiomomys FTEREReAARRIL I, AEIFH Omomyinae B #H AR RE Tt
E,MEEHRFHNBAEWMAFEL,F KT Omomyinae B34 7GR, MMAARIMIUB
e WRERBHET N R R R4 K ‘

55 H Rodentia Bowdich, 1821
B Sciuravidae Miller et Gidley, 1918

SHB(FR) Zelomys gen. nov.

BEH EHLBBE(ER) Zelomys orientalis sp. nov.,

RMEBE S5 Scinravus bridgeri ¥, HBEELE, BERBTHES, WAL
FPATFHER 10 1 33 HgM P My Bl A, KT, HATEEHEERS
ms A FRTAR, T AT, TN R4 FARG TREANEMANGY: FTEE1 5
BB T RARAT AR s TR 128 M TR 8% 5 TR AHE; Tide Ms B8, &
HTRBRAE; T, FREEEERMHE T RS TR RBE:; Falt#E
%Ko Btk ABBRE .

ZERER  Zelos, “F", 8 b BIHHHE I FOMAERIT, KEMITE
REINER,

1) HEMSE (1986)71Aj§ Diacronus anhuiensis Fiy3A\ Decoredon &, 5 Decoredon elongatus 2R —
Fo HINN D. enhuicnsis RE Nk, BERA Decoredon WIRF N D. clongatus Xu, 1977, F
2.5 D. elongatus N %% Fh,ii D. anhuiensis JZ D. elongatus R F 7 NH B
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RAESFHB () Zelomys orientalis sp. nov.
(B 9-2, & 10-3, 4, [ 11; EIR IV, 3a, 3b, 5, 6a, 6b)
EREEER LA TAEELA P-M; (V8797),
PAHFRE ETHEER M-M; (V8798) FEp4okE (V8799),

7 o F0 R

ARBLMRTUET (85006: V8797) Rk

BHERBEA LB TET

(85007: V8798 F1 V8799); et & IIT H4: B,

FpAYRREE

T B » K S8 R s U B AR AE s T I, BHIEE RS Py FIRZR

EER.EHEHTEE, FrEmMRB,5FR/NREE, FRURE N

LEWER Orientalis, “Br” K H Mo

iz TatE (E9-2) Bt KRS BALALT PRI T, Wiﬂﬂ.ﬁﬁu%ﬁ M,

WT5. T ﬁﬁ})\ﬂlﬁiﬁ@?ﬁﬁiﬂj A
AT

]ﬁﬁ1013(@1034)° RN
P, E| M, B A R K, R MGHS
BEE.

I KL il B K, Y BRI E RS
WEW o SEBRE AR

P, B EBRE®. Eﬁ@?ﬁd\:%ﬁ‘ﬁﬁo
TERAMTERRIHE, BAER, T
TRHE U, TRIaRAE, EEBSTHE

REE T ZALFEFERLILVERF O

BAE R, FRLRHTFRLRSRIZR
Wi, TV ESE, B8R, BT,/
EFthd, TR LHE. FRERER
IR, TR ARG B Tk, T
WINREE, FRASRE, R5FHL
W, TRMURES,

M, 4 2AR AR . S
BN, SEESERHE, THLSTR
RETRAMTRENS, FTREIX
i, B ST RN EEE, FEE 1%
KR TR HAS Al e, FAaR
REE S THEAME, MEFEnRE
35, A T RRIRIT 3 B 555
RE B FH#te FRIMS MK T

FMk. THRERMARE, FREREH

Eo

1. Z. gracilis sp. nov.

Zelomys gen. nove TARE (lower jaws)
ER R A (holotype):
HTHBEL M P-M, (right lower jaw with
I, and P,-M,;) V8800 ZE X (labial view);
2. Z. orientalis sp. nove JEH FR A (holotype);
ETHERL A P-M, (left lower jaw with I,
and P,—M3) v8799. 2a. HEM (lingual view),
. BEM (labial view)

A TRRETE. THVEMR, STRRMEE (V8797) REWHIF (V8798), "FDPQS



B 10 Zelomys gen. nov. ¥tk (cheek teeth) WBE M (occlusal view) 1—2. Z. gracilis sp.

nov. 1.7 (left) P,-M, (V8801); 2. ERIFRA (holotype): #5 (right) P,-M, (V8800);

3—4. Z. orientalis sp. nov. 3,75 (left) M,-M;,v8798; 4.[ERIfRA (holotyﬁe); I (left)
P,-M,;, V8797

il

KRN TS, FTHhEEE, FTRALE R, FTEABMETREABEER, T
1A b o I T LR AU OB B R B 4 ‘

My b M, EEB B8, FEAREG, T/a% 1 BRmsiaaat. FameE,
BEE. THRUKRK, FThamEs o pitlBmEREE,

Mt M, Bk FR¥ 1EUE STt B S SN, FRILIES/AN, JLPH%.
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TREIE, A5 TRAEE, SABRARAD. FThRREK, FHERS L. T
BOEARERTHL, FTRUARFD. FEXBREREREE, FRMBEMAESZ,

LIRS RSk (V8799, B 1) BRBES HH R, [THOHS. HBRS
MBS PR THSHAER G, THERZEXAMHN LG, SOESITEBRINEN
HBRER. BTN o HBMEESLE. LIIESIEYBNEAR, BEAEY, Ein
Jof 3% T EL R A B9 A [ 4 o o ~

B 11 Zelomys orientalis gen. ;Et sp. nov.,%% (skull), Vv8799. |- (upper).: {f
EmX (lateral view), F (Lower): BTHM (ventral view)

e R(EH) Zebmys—gideilis sp. nov.

(B 9-1, F 10-1, 2; AR BV, 1a, 1b, 2a, 2b, 4)

CEBRAE ATHER L, PeM, (V8800),

BIBRE A THER PM, (V8801),

7= F0 R A Qﬁﬁ%?ﬁﬁﬁ%ﬂk@m%)iﬁ@ﬁ% I 5 Bt o

B TEUEBRA ML ERIBRERK, PGS, i/ S A REH, P, FE
RVE, FRRBRER, FEE I HEE; FTRERRN S TREHIEREE: M, ThELRS
Xo ~
BWREE  gracilis, “Rr7 AR B, BERR THAI TG SRS,
R SR Zelomys gracilis TG R~TE Z. orientalis FAEE, B FIEHS
FamBEs(E9-1), HTFMBENAREEN2/3,, ikkE, FIIHRTH, 25
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BHEER /o Py FZMEE, TRRET FTHER. FTRREVE, TRERERK, METR
RYFRRAE S TRIAREE, THlLRES, NHRTTERER, TZABAKFE,
THRBRHAB, THETL, TREEALEMH, STRERMERZE. M-M, WTHHZR
RERE, RESBAB MG P, THERIBREZE M THHERS (A 10-1,2),

%5 SHR(HFM) Zelomys gen. nov. THMB(HAAr: EX)

Z. orientalis Z. gractlis
(_hgxiisge) V8798 (hl’lifi’ﬁ@ veso1
P-M; & (L) 6.48
M,-M, k& (L) 5.08 5.25
£ (L) 1.39 1.39 1.37
P, % =MHE (trid) Co1.07 1.07
W | (tad) 1.23 1.28
£ (L) 1.64 1.64 1.64 1.64
M, % = AR (trid) 1.3t 1.39 1.31 1.31
W | ma (rad) 1.48 1.56 1.48 1.48
K @) 1.72 1.72 : 1.72
M, % SfEE (trid) 1.48 1.64 1.52
W) BB (tad) 1.64 1.72 1.48
® (L) 1.72 1.97
M;
ZHEE (W. of trid) 1.48 1.64
. £ (L) 2.13 1.56
! & (W) 1.23 0.98
(H. fﬂ?ﬁwﬂfﬁdﬁﬁh}l) 6.64 6.48 4.54
st (L. of diastema) 4.05 5.18

W KT Zelomys B3 KMBo Zelomys BIAMEEISLBEFMBRE TS, ME
ANBWW Bo ZEZWE TS Zelomys ISk BRI TRBHFEE HRUREE AKRENE
BHE, AR AEAS TRE, B AN TBEL, A TEE I RTEE IRTRNER
W ABE5ERBE Sciuravidae BIMLL

TEERBR R, Zelomys NTHEEN TRARMNBANRKNEE, AT 20 TH
¥, BTHE, FTRERE, F5TRELMNENESESS Scivravus FIHEREL, M5
Tillomys, Knightomys 1 Pauromys HHIARE. (B, Zelomys I e FnE#R L
Sciuravus RIS, FETHH &35, A MK, TEE 1 8RE %, H5TATEWRT REH
BHE,URBEBRRSERABE Sciuravus FIRF, Zelomys HIXER ARG
ELHIEY Sciuravids BB, Wik, Zelomys RATHERERFESHERE L,
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RIiZBHRIR > Zelomys ETABMTRENEARE L, MTHERS, K&,
BILEIAL S A R B AR, P BTAAR, THERFEATEY, fTEHREHST
FERRTEEE, TN S TS, T e G5 A8 53 %E Chadronian HIRY Namaromys 1R
Mllo FIARME Namatomys FIAMKBIR, Mi-My TWREHEHEMETELE, M,
BAE/NRETRES . Namatomys J& Black F 1965 ££HI A HBIHIA T Eomyi-
dae B, fMEMALMBEET ST RGO SOBE, Zelomys IERF Namatomys
—EJHAA Bomyidae Bto (AR, MR EERFRERTHELE Zelomys KIS RIER
HiE, Zelomys HISKB AWM, R s Zelomys ATATREIHA Eomyidae Fl, X#E, X
BT —ARIEH0 Namatomys RERKIESR Eomyidae?

ST Namatomys I RAI B BAE 196548 Black (p. 39—40) #tishiid, Na-
matomys ERFAN T EENR A LSEHAR eomyids WHEIARE,, SEATREREH FAI 8
FEHES X R Wood (1980, p. 36—40) HBF®E Black NED:, A Namaromys H
BB A 818 » M0 C 36 B A0 L St FIRTBeEL BB BRI RO BIHEA E k. HATHM
B TREHNESE RS S, Namatomys L—] Zelomys ﬁ*ﬁ{u W5 sciuravids A9
Hle Namatomys 5 Zelomys BB TFE—KLE, H M, Namaromys 5 B
Sciuravidae BET[ R, WMESFEEEEZHMBIER Zelomys B3LE (V8799) 5F
HEAEE—XK.HERIA ﬁtﬁfﬁmfﬁﬁﬁ%ﬁﬁ%&'ﬁ Sciuravidae FIARH, BATHAE
A HEREARFT Sciuravidae FIH—F s -

Sciuravidae I F N R I FL £ EF T M%Whﬁﬁhﬁx MERE S Kb, A4
Bk, TEEUMESATUMEIATERR B A, In Tamquammys Shevyreva,
1971; Saykanomys Shevyreva, 1972; Advenimus Dawson, 1964; Tsinlingomys Li,
1963; ?Sciuravus sp. Li, 1963, Terrarboreus Shevyreva, 1971 Fl Petrokozlovia She-
vyreva, 1972 %, (B ,S0R X EEBARLMEK, Dawson (1977), Wood (1977)
Rl Dawson %5 (1984) 5% B 112 MM B ch el > MIHARELR &R Creno-
@ﬁﬂMwoﬁM?%%%EEM&ﬁ%%@&&#ﬁOﬁﬁﬂﬁﬁﬁ:bmwfﬁﬁ
ASmmw@emﬁﬁmﬁﬁmﬁ,ﬁﬁﬁ%TEﬂWﬁ%ﬁ%?@ﬂ%ﬂ%iﬁﬁL
BB R E TN RN, ‘

. e AR X R

L XT#H @M zhnBa e«

%?#’@EKT%_%E’JM%B?@?}N‘Q‘&%T‘: FE R IE R IE 1937 L
R EBARIT o 1940 78 HE— B EMRETHRIAE, I GP WIS ERR
A% B —EEL, KA, FIEHROIBRBMTEEHFHEAME Fogus sp. Rl
Quercus sp. HEHNRGEZ E=LMERARF-—(1946) B E R REBEML G (Pla-
norbis pseudammonius) WE & M ITUEBBERRGBEF . 1949 LG, REMRITIE
FERHHETT KENHRRETSE, B X—ESHEE RN RIEE—5 %
PRITTIEo 1985 4, AR BADEBRER LR DIFNEALNSBEHA RN R
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BF .

BLZE R A TR Y I T B2 o B & Wl AL 3h o sk o Btk 4e) A OB (R

KTt BAA TR B ALERBERN—FE Zelomys /M F, £
BAEWA A ZNELET —PBRFEPRIAL, BITRGHI T 8K b
BH,UBNRE28 KT . MATHMNLLKRAUEN, —5E Zelomys RIS H
FHE RO HMERBRER S L BT, B XE M NBRLER S L BB Chadro-
nian HifY Namatomys [Ris., HEMUFEEMT Uintan BH, BT Chadronian Hf,

RERSHKFRE LB, dsiomomys S5AbER R MR Omomys poway-
ensis T AMBLEACHNELEFE AN ER/LFEENES , NENHIBETE, Asiomomys
IR R ERTEES 0. powayensis BURHUCEE MR DAY, (H =T fERYRE, HLUER
2B TFIRE M.

ERBREMNE T, Eochenus REFBRIEAEFENEEL, BB LM PEH
Y Tupsiodon FEKINC KH ERIBER Tetracus (B—rhfiiFit) H|EH, mHH
HERE R A KB B (Mrh—BRBH B Ieropidium lechei BIR¥, T #& Eochenug
A RN RE R,

Tupaiodon & KN KL T Ri#FE. 1 Tupsiodon huadianensis B FAIh#T 5
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Summary

In Northeast China Paleogene oil shale and coal deposits have been extensively exploited
in many basins for about a half century. However, no fossil mammals had ever been found
until 1984 when a team of the Regional Geological Survey, Bureau of Geology and Mineral
Resources of Jilin Province (RGSJ) discovered the first bones from Huadian Basin in the
central part of Jilin Province. In the next year, 1985, a joint team of the RGSJ and the
Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica (IVPP) surveyed
the site and found more fossils there, Together with mammalian fossils, fossil fish, reptiles,
birds, gastropods and spore-pollen ‘are abundanily collected as well.

The discovery of this mammalian fauna not only filled up the gap in the Paleogene mam-
mal record in Northeast China, but also provided valuable information about its geological
age, its relationship with faunas of the same age of other continents and the paleoclimate and
paleoecology of Northeast China. Meanwhile, it also threw light on the origin and distribution
pattern of some taxa.

The authors feel grateful to Dr. R. H. Tedford of the American Museum of Natural
History and Dr. W. D, Turnbull of the Field Museum of Natural History. By their courtesy
the present authors received the most important casts for comparative study. We are under an
obligation to Prof. Zhai Renjie, Prof. Li Chuankui, Prof. Qiu Zhanxiang and Prof. Tong
Yongéheng for reviewing the manuscript and contributing helpful comments, and Prof. Sun
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Mengrong, Prof. Lu Qingwu and Mr. Jin Changzhu for their help in spore-pollen analysis
and translation of Japanese literature. - We are also indebted to Mrs. Hu Huiqing and Mr.
Liu Zeng for their drawings and Mr. Zhang Jie for the photograpgs.

Systematics
Insectivora Cuvier, 1817
Erinaceidae Fisher von Waldheim, 1817
Galericinae Pomel, 1848
Eochenus sinensis gen. et sp. nov.

Holotype A left lower jaw with 1/2-3, C/1 and P/2-M/3 (IVPP: V 8786).

Referred specimens 7 lower jaws (V. 8787-V 8792, V 8794) and an upper jaw with
Cly, P1/, P4/ and M2-3/(V 8793).

Locality and horizon IVPP Loc. 85007 |(V_8786—V 8789), Daboji Oil Shale Mine,
Gongjitun village, Loc. 85006 (V 8790-V 8793), Gonglangtou Oil Shale Mine and Loc. 85008
(V 8794), Cunjin, Huadian County, Jilin Province; M;ember IH(V 8786-V 8793) and Member
IV(V 8794) of Huadian Formation. i ey ok

Diagnosis A primite galericine, close tQ T;zraciw in, slze lower jaw relatively thick
with single mental foramen below P/2 or P/3 (‘i:entgl:,,\fgl‘mgl‘@‘,? 143/3143; lower incisors
bilobate, 1/2 larger than 1/3, cheek tecth thick, 10?’?‘?507"3?&&?; with blunt cusps; P/1 single-rooted,
P/2-4 double-rooted, P/3 much smaller than P/4, P/4 has equally developed paraconid and
metaconid and very short talonid; trigonid of lower molars short, with short straight paralophid
extending more transversely and metaconid s1tuated lmgual to protocomd hypoconulids in-
creasingly distinct from M/1 to M/3; Cl1/-P3/ double—irooted, P4/ 3-rooted; MZ/ wider than
long with very developed protoconule and metaconule, sma,ll a,nd comform hypocone connected
5 cusps 1nclud1ng developed protoconule and m@tacgnu‘le“‘ N

Etymology Eos, Greeck, Dawn; Chenus; Gréék,'hedgehog. It means that the animal
represents a primitive hedgehog.

Description The horizontal ramus of the mandlble is relatxvely stout with a straight
lower margin. There is usually a single mental fotamen bﬁlow P/3, but occasionally below
P/2, except V 8791 which has 2 mental foramma bclow P/3 and P/2 respectively. The anterior
edge of the coronoid process is straight and almost vertical. The condyle is slightly elevated
in relation to the tooth row. The angular process extendmg backwards is slightly lower than
the level of the tooth row. The mandibular foramen is at about the same level as the taoth
TOoOwW. ‘

Dental formula: ? 143/3143. 1/1 is not preserved. 1/2 is the largest of the incisors. Both
1/2 and 1/3 are bilobate: a large median one and a small lateral one.

P/l is single-rooted. P/2 is laterally compressed coniform with small paraconid and low
wide talonid cusp and 2 roots. No cingulum.

P/3 is wider than P/2 in proportion. lts main cusp is slightly stouter and more symmetrical
with a distinct paraconid and more developed talonid assuming a form of transverse crest.
There are developed and continued anterior, inner and posterior cingula, but no external cin-

gulum.
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P/4 is much larger than P/3. ts protoconid is robust and tall with its top slanting poste-
riorly. The metaconid is as large as the paraconid and placed lingually to the protoconid.
The talonid is of transverse crest in form.

Lower molars decrease in size from M/l to M/3, with blunt cusps.

M/1 is trapezoid in outline with a straight lingual margin. The trigonid is short, with
a short and straight paralophid extending more transversely. The protoconid is the largest and
tallest cusp. The metaconid is just lingual to the protoconid, from which it is separated by
a V-shaped notch, rather than joined by metalophid. The talonid is shorter, wider and lower
than the trigonid. The entoconid is opposite to the hypoconid at the posterior margin. No
distinct hypoconulid can be seen. The broad talonid basin opens lingually. The anterior and
external cingula are developed. Beginning at the middle of the posterolophid the posterior
cingulum slopes down buccally behind the hypoconid.

M/2 is smaller than M/l. The paralophid is shorter and lower, with its lingual end curved
posteriorly but without distinct anteroconid. The metaconid is close to the protoconid in size
and shape. The trigonid basin is narrower and shallower., The talonid is broad with more
or less distinct hypoconulid at the middle of the posterolophid.

M/3 is smaller than M/2 in size but longer in proportion. The hypoconulid is as deve-
loped as the entoconid, but variable in position. Sometimes it is very close to the entoconid to
form twin cusps, but sometiomes it is close to the medial line and separated from the entoconid
by a wide valley. Both the posterclophid and the posterior cingulum are less developed.

Cl/ is coniform laterally compressed, with a small anterior cusp and a distinct posterior
cusp and two roots. _

Pi/-is similar to Cl/ in shape but smaller. P2/ and P3/ are two-rooted. On P4/ the
paracone is high and coniform, with developed postparacrista joining the metacrista, together
forming a shearing crest. The parastyle is connected with the anterior cingulum rather than
the paracone, The external and posterior cingula are developed.

M2/ is wider than long. The paracone and metacone are about the same in size and
shape, and located near the external margin, with straight preparacrista, low and straight cen-
trocrista and long curved postmetacrista extending to the externo-posterior corner. The proto-
cone has a long and tall preprotocrista reaching the protoconule and a short, low postproto-
crista reaching the metaconule. The protoconule is smaller than ‘metaconule. The preproto-
conule crista is longer than the postprotoconule one and joins the anterior cingulum. The
metaconule has short but distinct anterior cfista and posterior crista. The hypocone is coniform
and smaller than protocone and cornected with the postprotocrista and posterior cingulum by
weak crests resprectively. The external and posterior cingula are well developed, while the
inner cingulum is quite weak. )

M3/ is triangular in form with three roots. The metacone is situated at the postero-labial
corner of the tooth. The metacrista, metastyle and hypocone all disappeared. However, the
protoconule and metaconule are still developed. The posterior cingulum is very weak.

Comparison Eochenus agrees well with the Galericinae as far as its main features are
concerned. Eochenus is similar to Tupaiodon but different from other genera of the Galeri-
cinae in having a shorter M/l with shorter trigonid, more transverse paralophid and having
distinct hypoconulid on M/3. On the other hand, in having proportionally narrower and
longer upper molars, distinct proroconule, simple and much smaller P/3, less developed para-
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conid and metaconid of P/4, lower trigonid with metaconid lingual to protoconid on lower
molars and less developed paralophid on M/2-3, Eochenus is similar to Tetracus and Galerix
rather than to Tupaiodon. Moreover, Eockenus differs from Tupaiodon in having lower crown,
more robust cheek teeth and blunt cusps; from Tetracus and Galerix in the position of the
mental foramen; from Galerix in having bilobate incisors, deeper hypoflexid of M/I, smaller
hypocone of M2/, and 5 cusps including developed protoconule and metaconule on M3/.

It seems to us that all the features which. are similar to Tupaiodon but differs from Galerix
and Tetracus are primitive. In addition, Eechenus, like Tetracus and Galerix, lacks the specia-
lized features of Tupaiodon in premolar structure and the position of metaconid of molars. It
is possible that Eoechenns is closer to Tetracus and, Galerix rather than to Twpaiodon. Since
most of the distinctive features of Eochemus appear primitive phylogenetically, Eochenus seems
to represent the most primitive genus of the &alericinae so far known.

Tupaiodon huadidnensis sp. nov.

Holotype A right lower jaw with Pf4, .M/l and M/3 (V 8795).

Locality and horizon  Loc. 85007, Daboji Oil Shale Mine, Gongjitun village; Member
1l of the Huadian Formation.

Diagnosis  Intermediate between Tupaiodon morrisc and ?T. minutus in size, cheek
teeth Tower crowned with blunt cusps and ridges, P/4 having developed and more transverse
paralophid with distinct paraconid and anteroconid, on M/1-3 anteroconid more or less distinct
and mectaconid lingual to protoconid, external cingulum well developed, trigonid of M/l less
compressed and less oblique, on M/3 paralophid shorter and curved and metaconid higher than
protoconid. L

Etymology Huadian, the name of the county where the fossils were collected.

Description  The horizontal ramus of the lower jaw is long and slender with a straight
"lower margin. The mental foramen is below P/3. There are 8 alveoli before P/4. The first
three may belong to three incisors. The fqurt‘h, the largest of them may be of C/1. The last
two ones may be of P/3. The two alveoli between that of C/1 and P/3 may belong to P/l and
P/2 respectively.

P/4 is submolariform with well-developed trigonid. The developed paraconid joins the
distinct anteroconid to form a transverse.paralophid. The metaconid is also well-developed.
The talonid is made of a transverse ridge which is as high as the paraconid.

M/1 is rectangular in outline. The trigonid is short. ‘The paralophid is developed more
transversely, with distinct paraconid and anteroconid. The metaconid is intermediate between
the paralophid and protoconid in height, The metaconid lies lingually to the protoconid, and
separated from the latter by a V-shaped valley, without forming a metalophid. The talonid is
lower than the trigonid but broad, with a shallow hypoflexid. The external cingulum is con-
tinuous with anterior cingulum; but not with the posterior one that joins the posterolophid and
- extends along the external part of the posterior wall.

On M/3 the trigonid is oval in form, with very compressed and shallow basin. The meta-
conid is higher than the protoconid. The paralophid is curved, with more or less distinct para-
conid and anteroconid on it. The hypoflexid is shallower than that on M/1.

Comparison and discussion Based on its principal features: complete dental formula,
submoiariform P/4, compressed trigonid of M/1 and lacking metalophid etc., V 8795 agrees
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with Tupaiodon. It differs from the known species of Tupaiodon, T. morrisi and >T. minutus,
in having lower crowned cheek teeth, with blunter cusps and crests, more distinct paraconid
and anteroconid, more transverse paralophid and higher talonid on P/4, less compressed and
less oblique trigonid on M/l and shorter and curved paralophid on M/3. V 8795 differs-
from T. morrisi in having developed cingulum. In its position of the mental foramen V 8795
also differs from ?7T. mimutus. V 8795 differs from Icropidiiem in having lower cheek teeth
crown, blunter cusps and crests, P/4 having more transverse paralophid and higher talonid,
M/2-3 with low and curved paralophid, but without metalophid. It is obvious that most of the
distinctive characters of V 8795 are primitive. It seems that V 8795 may represent a primitive

species of Tupaiodon. It is called T. huadianensis.

The relationships between Iclopidium and Tupaiodon

Tupaiodon was established by Matthew and Granger (1924). In 1930, Zdansky described
another new genus, Icropidium, without comparing it with Tupaiodon. In 1969, while assigning
his new species zaralgolensis to the genus Ictopidium, Sulimski compared Ictopidium with Tu-
paiodon and pointed out that the former differed from the latter in having different dental
formula, a single-rooted canine and in lacking diastemas between the anterior lower  teeth.
Meanwhile he also suggested that ?Tupaiodon minutus might belong to Ictopidium. Later, Russell
and Zhai (1987) even suggested Icropidium tatalgolensis be the junior synonym of ?Twpaiodon
minutus. ‘

Having compared all the relevant specimens in detail, we found that Iczopidium lechei is
very similar to Tupaiodon. In both forms the crown of P/3 is quite complex, P/4 is sub-
molariform, M/1-3 have short and slightly oblique trigonid, M/2-3 lacking distinct anteroconid
and on M/3 hypoconulid lies lingual to the longitudinal axis. Concerning Sulimski’s opinion
we would like to make the following comments:

First is about the dental formula of Ictopidium lechei. Zdansky (1930) thought it might be
/? 143 and pointed out there must have been 2 incisors at least, and C/1 was reduced. Among
the three alveoli between P/3 and C/1 the first large one might belong to P/l and the other
two might be of P/2. However Sulimski (1969) thought that the first three of all the 6 alveoli
Dbefore P/3 belonged to incisors. The fourth one was of the canine. The next two might be-
long to one double-rooted tooth, P/2, thérefore, P/l must have been lost. Our observation does
not totally substantiate Sulimski’s interpretation. It seems to us that the anterior part of Iczopi-
dium lechei is similar to that of T. huadianensis. We agree with Sulimski that the fourth large
alveolus may belong to C/l. According to our observation in the living erinaceids, however,
P/2 possesses double roots only -when P/1 is present, and P/2 has usually only one root when
P/l is reduced. It seems that the two alveoli between C/1 and P/3 may belong to single-rooted
P/1 and P/2 respectively rather than to one double-rooted tooth, P/2. It means that Iczopidium
lechei, like Tupaiodon huadianensis, may have both P/1 and P/2.

Second is the number of the roots of the canine. Tupaiodon is known to have a double-
rooted Cl/, while Ictopidium has a single-rooted C/1. It is known that most genera of the
Erihaceidae have double-rooted Cl/ but singlerooted C/l. Therfore, the lower canines of

Tupaiodon more probably have one root as well.
AL 'Fmally, the 'diastemas between the anterior teeth of Txpaiodon do not differ widely from

“Th68é i fcropidiurh. T this case it appears reasonable to assign Ictopidium lechei to the genus
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Tupaiodon. 1f the above proves true, Ictopidium would be junior synonym of Tupaiodon.

On the relationships between Ictopidium tlatalgolensis and I. lechei and
?Tupaiodon minutus

It is obvious that I. ratalgolensis is similar to I. leckei in cheek tooth structure. If 1. lechei
has P/2 but lost P/1, as Sulimski thought, it seems suitable to include I. zazalgolensis and 1.
leche; in the same genus lczopidium. But if I. lechei has both P/2 and P/l, as mentioned
above, it is possible that I. zatalgolensis may represent a distinct genus from Ictopidium leche:.

As for the relationship between Iczopidiumatalgolensis and ? Tupgiodon minutus, we think
that, besides some similarities, there are still some differences ‘_between‘ them: in I. taralgolensis
P/4-M/3 have developed metalophid, M/l is much longer than P/4, M/3 is much smaller than
M/2 and lacks hypoconulid. It is obvious that I. zazalgolensis should not belong to the same

genus as ? Tupaiodon minutus.

Soricidae (Fischer von Waldheisi,” 1817y Vieq d’Azyr, 1792
Ernosorex jilinensis gen. et sp. nov.

Holotype A left lower jaw with 1/1-2, C/1 and P/4-M/1 (v 8796).

Locality and horizon Loc. 85007, Daboji Oil Shale Mme, Gongntun village; Member
111 of Huadian Formation.

Diagnosis Medium-sized primitive soricid anterior. part "mandible less short, two mental
foramina, dental formula /31 ?3 ?3; incisors procumbent and pverlappcd I/1 large and bilo-
bate, 1/2 smaller, with four cusps on top, C/1 procumbent wnh main cusp at anterior end
overlapping 1/3, P/4 with triangular single-cusped trlgomd and transversely crest-form talonid,
M/1 has trigonid narrower than talonid, slightly compressed entoconid, entocristid connecting
with metaconid, shallow hypoflexid and distinct hypocqnuhd from which posterior cingulum
slops externally. o

Etymology Ernos, Greek, Bud; Sorex, Greek, shrew, means it represents a primitive
shrew. Jilin, the name of the- province where the fossils were collected.

Description It is medium-sized. The horizontal ramus is thick, with straight lower
horder and two mental foramina below P/3 and P/4 respectively. The symphysis reaches the
level of P/3 posteriorly. The anterior edge of the coronoid process is almost vertical. The
dental formula is /31 ?3 ?3

I/l is large and procumbent and has a wide and anteroposteriorly compressed bilobate top
slanting posteriorly, a thick and narrow lower part and 4 crests extending from the top to
the base. The externolabial crest is swollen at its middle and there is a cusp on the externo-
lingual crest.

1/2 is smaller than I/1 and with four cusps on the top. The cusps on the externo-labial
crest is more distinct.

1/3 is lost but its alveolus is as large as that of I/2 and extends downwards and backwards.

C/! is procumbent and has a main cusp on the anterior end overlapping I/3 and two small
cusps along the posterior border. The main cusp is compressed and with anteiror and posterior
crests. The single rubost root extends downwards and backwards below the posterior part of

tooth.



198 wOF B Y ¥R ' _ 28 %

There are three alveoli between C/1 and P/4 which may belong to a one-rooted P/2 and a
double-rooted P/3. It seems that P/l is reduced.

P/4 is triangular in outline and has a triangular single-cusped trigonid and a wide tran-
sverse ridge talonid.

M/1 is about triangular in outline with narrow trigonid and straight lingual border. The
paralophid is straight. The metaconid is lingual to the protoconid, being high triangular in
form. The entoconid is about equal to the metaconid in size, but slightly compressed, with
weak entocristid joining the metaconid. The hypoflexid is shallow. The posterolophid is low
and with a distinct hypoconulid on the middle. The anterior cingulum is distinct, but the
posterior one slopes from the hypoconulid down labially behind the hypoconid.

The mandible between M/l and the vertical ramus is broken, but the print on the matrix
shows that M/2 is wider than M/l and with equal wide trigonid and talonid. It is possible
that the animal had a M/3.

Discussion

1. Phylogenetic position of Ernosorex !

Ernosorex is more similar to Erinaceidae, Plesiosoricidae and Soricidae among Insecti-
vora. Besides some features common to all the three families, Ernosorex possesses some other
features similar to one or the other of the three families separately: 1) It is similar to Erina-
ceidae and Plesiosoricidae rather than Soricidae in having less shortened anterior part of the
lower jaw and a distinct hypoconulid on M/1; 2) In the distribution pattern of the posterior
cingulum it is similar to Erinaceidae and some soricids; 3) In having enlarged procumbent in-
cisors, anteriorly inclined and overlapping anterior teeth it is similar to Soricidae and Plesio-
soricidae, but different from Erinaceidae; 4) In P/4 having simple triangular singla-cusped
trigonid and M/l with much narrower trigonid, compressed entoconid and connection of the
entocristid with the metaconid it is similar to the Soricidae exclusively. It seems that the
features common to Erzosorex and Erinasceidae and Plesiosoricidae but not to Soricidae are
primitive. On the contrary, the features listed in 4) are typical for Soricidae and represent
specialized ones. ‘Therefore, Ernosorex and Soricidae seem to share common derived charac-
ters and are more closely related than with the other two families. Further, according to the
features listed in 3) Ermosorex and Soricidae may form the sister group of the Plesiosoricidae.
It appears that Ernaceidae is the remotest from Ernasorex among the three families.

2. The origin of the Soricidae

Saturninia is usually considered the closest to Soricidae among the primitive insectivores
known. Although Stehlin (1940) thought that Sazurainia is intermediate between Soricidae
and other insectivores in many features, he did not consider it the ancestor of the Soricidae.
In his memoir on Soricidae, Repenning (1969, p. 58) said: “There is no shrew known that
is sufficiently generalized morphologically to be this common ancestor”. However he made
a tentative suggestion as to the diagnostic features of the supposed soricid ancestor. Having
compared Repenning’s diagnosis for his hypothetical ancestor with that of Errosorex we found
the both were quite similar in many characters, except that Ernosorex still had some more pri-
mitive features, such as having hypoconulid on molars, and lacking of some advanced ones.
Ernosorex thus appears to be a primitive form of Soricidae and is better to be assigned in the
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Soricidae. In this case, it indicates not only that Soricidae might appear early in late medial
Eocene in Asia, but also that Soricidae might originate in Asia and then migrate to North

America and Europe. On the other hand, it appeared too late to be considered as direct

ancestor of Soricidae.

Primates Linnaeus, 1758
Omomyidae Trouessart, 1879
Omomyinae Trouessart, 1879
Asiomomys changbaicus gen. et sp. nov.

Holotype A right lower jaw with P/3, M/2 and M/3 (V 8802).

Locality and horizon  Loc. 85006, Gonglangtou Oil Shale Mine; Member Il  of
Huadian Formation.

Diagnosis Close to Omomys powayensis in size and morphology, P/3 single-cusped,
double-rooted; M/2-3 very low crowned, with very low and blunt cusps and weak crests,
trigonid very low and compressed anteroposteriorly with very narrow basin, developed para-
conid situated at the middle of anterior border, metalophid incomplete, talonid basin long,
broad and shallow with small hypoconulid and shallow hypoflexid.

Etymology Asiomomys=Asia+Omom);s; Changbai, the name of the mountain into
the demain of which the fossil site falls.

Description The horizontal ramus of the mandible possesses a straight lower margin
and a mental foramen below P/4. The anterior margin of the coronoid process is crossed
with the dental margin of the horizontal ramus at about 60°. The large masseteric fossa ex-
tends nearly to M/3. The angular process extends backwards.

P/3 is composed of a simple triangular single-cusped trigonid and a transverse crest-form
talonid, with double roots.

M/2 is trapezoid in outline with very low crown, The trigonid is very compressed an-
teroposteriorly and low, with very low and blunt main cusps and weak crests. The paraconid
stands at the middle of the anterior side of the tooth, just opposite the valley formed by the
protoconid and metaconid. The very low paralophid conaects the paraconid with the proto-
conid. The metaconid is V-shaped,‘with its anterior arm forming a right angle with the meta-
lophid. The metalophid is interrupted at its middle. The trigonid basin is very small and
has a posterior notch.. The talonid is slightly lower than the trigonid. The hypoconid is the
largest cusp of the tooth, with an oblique cristid extending almost along the labial border, there-
fore, the hypoflexid is very shallow. The entoconid is also developed but lower than the hy-
poconid and with distinct preentoconid and preentoconid cristid. The very low posterolophid
is worn into a concave surface and slightly widens in its central part, which may represent a
vestige of the hypoconulid, The talonid basin is very broad and shallow with weak enamel

wrinkles. The cingulum is developed along the external wall and the external halves of the

anterior and posterior walls.
M/3 is longer but narrower than M/2. The trigonid is shorter and lower with lower

cusps and crests. The paraconid is separated from the paralophid. There is an isolated ac-
cessory cusp between the paraconid and anterior arm of metaconid. The trigonid basin is shal-
lower, widely opened posteriorly. The hypoconid and entoconid are low and compressed
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transversely, both stand marginally. The hypoconulid is very large and worn down to form
a lunar groove. The oblique cristid extends along the labial border, therefore, the hypoflex1d
is shallower, The talonid basin is broad with distinct wrinkles on it.

Comparison and Discussion Asiomomys is similar to late omomyines, such as Omo-
mys (Bridgerian-Uintan), Uzahia (Uintan), Chumashius (Duchesnean) and Dyseolemur (Uin-
tan), in basic structures. Among them Asiomomys is closer to Omaomys, particularly Omomys
powayensis. It differs from O. powayensis in having lower trigonid, shallower talonid basin,
lower and blunt cusps and weak crests. Besides, it differs from other species of Omomys in
having compressed trigonid and the central position of paraconid. Tt differs from Utahia in
having lower trigonid, developed paraconid and shallow hypoflexid; from Chumashium in
having compressed trigonid, developed paraconid, long talonid basin and shallow hypoflexid;
and from Dyseolemur in having narrower molars, low trigonid, longer talonid basin, shallow
hypoflexid and less reduced M/3. It seems that the distinctive features of Asiomomys from
Omomys powayensis are progressive. Asiomomys possibly represents a little more advanced
form than Omomys powayensis,

The Omomyidae has been known to distribute in Europe and North America in Eocene
and Oligocene and the Omomyinae has been found only in North America. Recent disco-
veries show that omomyids lived also in Asia. There are Huanghonius (M.-L. Eocene, Shanxi,
China), Alranius (E. Eocene, Mongolia), Kohatius (E.-M. Eocene, Pakistan). Recently, Szalay
and Li (1986) argued that Decoredon® from Middle Paleocene of China might also be a member
of the Omomyidae and suggested that the Primates originated from Asia rather than from Africa,
then dispersed into North America and Europe, subsequently suffered extinction in Asia. The
discovery of Asiomomys from Huadian Formation not only substantiates that the Omomyinae
did live in Asia, but also proved that the Omomyidae did not become extinct so early in Asia
as it was thought.

Rodentia Bowdich, 1821
Sciuravidae Miller et Gidley, 1918
Zelomys gen. nov.

Type species  Zelomys_ orientalis sp, nov.

Diagnosis  Close to Sciuravus bridgeri in size, protrogomorphous skull and sciurogna-
thous lower jaw, single mental foramen below P/4, dental formula /1 013; cheek teeth increase
in size from P/4 to M/3, brachyodont with distinct but low crests, narrow trigonid with deve-
loped anteoconid, broad talonid basin with distinct mesostylid, complete ectolophid, developed
mesoconid and enamel wrinkled; on lower molars anterior arm of protoconid reaches anterior
cingulum, metalophid I developed, metalophid II long and connected with metaconid on M/1-2,
but short and without reaching metaconid on M/3; M/1-3 have mesolophid and transverse
developed hypolophid joining anterior arm of the hypoconid, distinct hypoconulid, and de-
veloped posterolophid and anterior cingulum, enamel wrinkled.

Etymology Zelos, Greek, zealous, it is their zealous effort that makes the discovery

1) Szalay et Li (1986) arranged Diacronus anhuiensis in genus Decoredon and considered Diacronus anhiden-
sis and Decoredon ¢longarus Dbelong to the same species and designated D. anhuiensis as the legitimate name. How-
ever, because the type species of Decoredon is D. alongarus Xu, 1977, rather than D. anhuiensis, the valid name

should he D. elongatus.
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possible.
Zelomys orientalis sp. nov.

Holotype A left lower jaw with I/l and P/4-M/3(V 8797).

Referred material A left lower jaw with M/1-3(V §798) and a part of a skull (V
8799).

Locality and horizon Loc. 85007(V 8798 and V 8799), Daboji Oil Shale Mine, Gong-
jitun village and Loc. 85006(V 8797), Gonglangtou Oil Shale Mine; Member 111 of Huadian
Formation.

Diagnosis Horizontal ramus rubost and high with shorter diastema, I/l thick and
arongly curved, P/4 with coniform protoconid without metalophid II, hypolophid joins hy-
poconulid forming a very small posterior fossertid.

Etymology Orientalis, Latin, eastern. ,

Description The horizontal ramus is thick and high with short diastema. The mental
foramen is below P/4. The masseteric fossa reaches the level of M/2. The angular process
is sciurognathous. The dental formula is /101 3. The cheek teeth are brachyodont with distinct
but low crests. The cheek teeth increase from P/4 to M/3.

I/1 is thick, strongly curved, with oval section and dendritic veins on enamel.

P/4 is trapezoid in outline with a wide talonid. The small trigonid is higher than the
talonid, without distinct metalophid II. The protoconid and metaconid are coniform and close
1o each other in size. The distinct anteroconid reaches protoconid. The trigonid basin is very
small and opens both anteriorly and posteriorly. The entoconid is equal to hypoconid in size.
The ectolophid is complete but low, with mesoconid. The hypolophid extends postero-externally
to join the hypoconulid. The posterolophid is very short and the postsinusid is very small.

M/l is trapezoid in outline. The trigonid is very short and narrow and slightly higher
than the talonid. The metalophid I is developed and reaches the anterior arm of the protoconid,
connecting the anteroconid with the protoconid. The long metalophid II reaches the metaconid,
thus closing the trigonid basin. The lingual patt of the anterior cingulum extends horizontally
while the labial one slopes down steeply. Both the anterosinusid and protosinusid are shallow.
The hypolophid transversely extends to the anterior arm of the hypoconid. The distinct ectolo-
phid may or may not join the hypoconid. The mesoconid is developed with a short mesolo-
phid. The mesostylid is usually distinet. Both the hypoconulid and posterclophid are develop-
vd.  The talonid basin is broad with enamel wrinkles. .

M/2 is wider than M/l in proportion. The trigonid is short. The labial end of the me-
1alophid | curves anteriorly to join the anterior cingulum. Therefore the anterosinusid is smal-
ler and shallower, but the protosinusid is deeper. The mesolophid is forked and the anterior
cingulum is more developed.

M/3 is longer but narrower than M/2. The metalophid I is shorter and its joint with the
anterior cingulum moves lingually, so that the anterosinusid becomes smaller and even disap-
pears. The metalophid II shortens and does not reach the metaconid, therefore, the trigonid
opens posteriorly.

Although only the anterior part of the skull is preserved which is compressed strongly,
the skull coincides with the type specimen (lower jaw) in size and incisor features. There is
small infraorbital foramen and a distinct scar of the masseter muscle on the base of the jugal.
The upper incisor is oval in section and has veiny enamel.
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Zelomys gracilis sp. nov.

Holotype A right lower jaw with I/1, P/4-M/2(V 8800).

Paratype A left lower jaw with P/4-M/1(V 8801).

Locality and horizon  Loc. 85006, Gonglangtou Oil Shale Mine; Member 111 of
Huadian Formation.

Diagenosis Horizontal ramus thin, with long diastema and thin, less curved 1/1; less
thick cheek teeth; P/4 has V-shaped protoconid, high metaconid and developed metalophid 11,
hypolophid extends transversely to anterior arm of hypoconid, mesolophid of M/2 unforked.

Etymology gracilis, Latin, thin, means the lower jaw and incisors are thinner than
those in the type species.

Description and comparison Zelomys gracilis is close to Z. orientalis in size, but
with thinner lower jaw and longer diastema. The height of the horizontal ramus is about
2/3 of that of Z. oriemealis. The lower incisor is also thinner and less curved, with dendritic
veins on enamel. P/4 has a high trigonid and even higher metaconid. The V-shaped proto-
conid has developed metalophid Il joining the protoconid with metaconid, and developed an-
terior arm reaching the distinct anteroconid. The ectolophid is complete but low, with distinct
mesoconid. The hypolophid transversely extends to the anterior arm of the hypoconid. On
M/1-2 the anteroconid is more distinct and the enamel is more wrinkled,

Discussion Systematic position of Zelomys:

According to its protrogomorphous skull Zelomys should be arranged in Protrogomorpha.
In this suborder Zelomys agrees with Sciuravidae not only in the morphology of the skull, lower
jaw and dental formula, but also in the tooth structure, such as the brachyodonty, the lower
trigonid, double metalophids, developed anteroconid, mesoconid, hypolophid and the distinct
ectolophid and hypoconulid. In the Sciuravidae Zelomys resembles Sciuravus rather than Til-
lomys, Pauromys, Knightomys and Dawsonomys in having anterior arm and longer posterior
arm of protoconid, complete ectolophid and hypolophid joining the ectolophid in front of the
hypoconid, and mesolophid. It differs from Sciuravus in having thinner crests and cusps,
having developed cingulum extending horizontally, more developed metalophid I extending to
anterjor cingulum, and enamel wrinkles. All these features are apparently derived. Zelomys
appears to represent an advanced genus of the Sciuravidae.

It should be pointed out that Zelomys is similar to Namaromys from the Chadronian of
North America, in lower jaw and cheek tooth features, such as the short diastema and deep
mandible, P/4 with anteroconid, M/i-3 having developed anterior cingulum joining anterior
arm of protoconid, having anterior arm of protoconid, metalophid I and metalophid II and
short mesolophid. Namatomys differs from Zelomys in being smaller in size, having short
hypolophid extending backward to posterolophid and shorter posterosinusid on M/1-2, and M/3
being much reduced in size without hypolophid. According to the similarities mentioned abave
Zelomys and Namatomys seem very close morphologically. However, Namaromys has been
arranged in Eomyidae, while Zelomys is not to be referred to Eomyidae based on its protro-
gomorphous skull. Is it possible that Namaromys does not belong to Eomyidae at all? As a
matter of fact, while including Namazomys in Eomyidae Black stressed (Black, 1965, p. 39—
40) that in Namatomys ‘“the double metalophid condition would appear .. to be of rather
fundamental importance, thus removing Namazomys from any close relationship to the other
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early Oligocene eomyids”. Wood (1980, p. 36—40.) agreed with Black on this point. Our
observation seems to prove that it is this “double metalophid condition” that makes Namaromys
very similar to Zelomys and some other sciuravids. Therefore, it is possible that Namaromys
also belongs to Sciuravidae as Zelomys does. Namatomys would remain in Eomyidae if Na-
matomys proves to have a myomorphous skull; The other alternative can not be excluded that
Zelomys, and Namatomys also, belong to a family other than Sciuravidae, if V 8799 (edentulous
skull) proves in the future not to belong to the Zelomys type specimen (lower jaw), or the
upper cheek tooth features of Zelomys and Namatomys are quite different from those of the
Sciuravidae.

So far it has been known that the Sciuravidae disiributed exclusively in Eocene of North
America. Although some Asian genera, such as Tamquammys, Saykanomys, Advenimus, Tsin-
lingomys, Terrarboreus, Petrokozlovia and ?Scrravus sp. Li, 1963, had been variously assigned
te the Sciuravidae, they are not true sciuravids. In fact they are ctenodactyloids. However, the
discovery of Zelomys seems to indicate that the sciuravid did live in Asia, if Zelomys is a genuine

sciuravid. The Asian form was probably an immigrant from the North America.
Discussion
1. The age of the Huadian site as evidenced by its mammalian fauna

The oil shale mine of Huadian County was first reported by Nisida (1940) as of Jurassic-
Cretaceous. Later, according to fossil plants Minagawa (1943) assigned its age to Paleogene.
Then in 1946 Suzuki thought of the age as Eocene based on gastropod fossils. Since then no
progress in this field had been made until 1986 when Zhou and Sun suggested the age be Early
Eocene based on their fossil fish. ‘

Turning now to the mammalian fauna, we may first deal with the rodent Zelomys. It is
known that the last occurrence of Sciuravas, the latest sciuravid, is in the lower part of Uintan
in North America. As mentioned above, Zelomys may represent an advanced sciuravid and
immigrant from North America. On the other hand, Zelomys appears to be a little more
primitive than Namatomys from the Chadronian in having less reduced M/3. This suggests
strongly that the age of Huadian fauna may fall between those of the early Uintan and the
Chadronian. In other words, its age may be late Uintan or late Eocene.

It is about the same with the primates. Amqrig the Omomyinae Asiomomys is closer to
the Early Uintan Omomys powasyensis, but slightly advanced. The age of Asiomomys may be
the same as that of Omomys powayensis, i.e. Uintan, or later.

Huadian mammalia fauna includes three insectivora genera. Among them Eochenus may
represent the most primitive galericine. It is more primitive not only than Twupaiodon from M.
Oligocene of Asia and Teiracus (E.-M. Oligocene), the earliest galericine of Europe, but also
than Iczopidium from the Zhaili Member (late medial-late Eocene) of China. Similarly, Tu-
paiodon huadianensis is also more primitive than M. Oligocene T. morrisi and ? T. minutus, and
Ictopidium lechei. According to both Eochenus and Tupaiodon huadianensis, the age of the
fauna must be earlier than or equivalent to that of the Zhaili member, As far as the Soricidae
are concerned, the earliest known genus of the Soricidae, Domaina, made its first appearance
in late Uintan. Since then the Soricidae have differentiated widely. If it is true that Ernosorex
represents the most primitive form of the Soricidae, the age of the occurrence of Ernosorex
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should -probably be earlier. _

In conclusion, according to the mammalian fauna, the age of the Huadian Formarion may
fall in the interval from Uintan to Chadronian in North America biostratigraphy. More ex-
actly, it may be equivalent to late Uintan or late Eocene.

2. The relationships of Huadian mammalian fauna with North American and
European ones

As mentioned above the Huadian Mammaian Fauna includes two forms that used to be
known to occur in North America only, the Omomyinae and Sciuravidae. Although there are
no genera common to Asia and North America, it is obvious that Huadian forms, Asiomomys
and Zelomys, resemble the North American forms very much. It indicates that around the late
medial Eocene some faunal exchange existed between Asia and North America indeed, but no
such occurred between Asia and Europe. The exchange between Asia and North America
took place probably directly rather than via Europe.

The Paleogene galericines are known to be found only in Asia and Europe. In North
America they made their first appearance in middle Miocene. The Age of the first European
form, T'etracus, is early Oligocene, while Eockenus, the most primitive galericine, occurred in late
medial or late Eocene of Asia. If there was some exchange between Asia and Europe as evi-
denced by the galericines, it might happen much later. The European galericines might im-
migrate from Asia after the “Grande Coupure”, not in Eocene.

The relationships of the Asian soricids with the North American and European ones are
also interesting. It is known that the first North American soricid, Domnina, occurred in late
Uintan, while the first European form, Trimylus, occurred in early Oligocene. If it is true that
Ernosorex represents the most primitive form of the Soricidae, it seems possible that the Soricidae
might originate from Asia and migrated at first into North America in Uintan age, and then
into Europe in early Oligocene. It demostrates that the connection of Asia with North Ame-
rica and Europe varied as the time went on.

3. The Palecenvironment of the Huadian Basin

The living galericines, such as Echinosorex and Hylomys, are inhabitants of moist forest
area in South Asia. Although the living soricids are found on all major land areas, they
usually inhabit only moist areas, including forest, shrunbgrown tracts. Similarly, most of the
living primates inhabit tropical, subtropical or temperate forest, while Tarsiurs, the living re-
lative of the Omomyidae, inhabits secondary or scrub jungle, usually at low altitudes, and preys
mainly on insects. According to the living animals all the mammals found in Huadian Basin
seem to be forest inhabitants. In addition, most of the fossils other than mammals, such as
fishes, Threskiornithidae, Anatidae and Gastropoda, are forms living in or near the water, while
most of the spore-pollen fossils represent the plants growing in warm and moist forest area.
Besides, the abundent oil shale and coal deposits seem to indicate a forest-swamp landscape as
well.

Conclusion

1. The Huadian mammalian fauna, the first Paleogene mammalian fauna in Northeast
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China, is probably equivalent to late Uintan of North America or late Eocene in age.

2. The Huadian Mammalian fauna is mainly composed of micromammals being forest
inhabitants. Ther landscape of the Huadian Basin area in late medial Eocene might be a kind
of forest-swamp under warm and moist climate.

3. The Huadian mammalian fauna shows closer relationship to that of North America
rather than to Europe. Direct exchange between Asia and North America might occur in late
medial Eccene. The Soricidae might eriginate from Asia and migrate into North America,
while the sciuravids might be immigrants from North America into Asia.
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