FASE BIW o E MY R pp.74 ~88

2007 4 1 H VERTEBRATA PALASIATICA figs.1 ~4

fede E#rtt KB sE1L /2 Lunanosorex
(RN, amE)"

B WAL kHEF
(1 REREG BRI EE ALBRA JhE 100044)
(2 PEREREHRER dLE  100039)

(3 KERWsEK%¥ KBk 5588585)

FE A0R 7L EH UG LR R R o R S B RIRE Lunanosorex K18} H
ML T PSE P tb B 5e B9 25 FC& B RORE AE (LUl Lunanosorex of. L. Lii b7k, B L& R RIRE T
SRESBEM L L BB HEETHMBENTRZMYESER RIFEHTRET
FRE, AEN IR SFRRESBRMARRWESR, GHENFF L qiui sp. nov.
MR b B 5 35 P AN L 3T RS R AT 5T, 1817 T Lunanosorex f)J& 1ik #1 Beremendiini W4k &Y &
BN T ERERIRE SR T X R E A 5 5 ) KBIRIRE L Z B REX R, BHE T
H 2 R it #9 Shikamainosorex 536 _F #7itk B9 Paracryptotis 5 2 R K, AR IF A Blarrinini
R, TS WY KR SRR BIEMEE LR, WV SR T Beremendiini %,

KB R, R LT, b RaRERL

FEESHES . 0915.873  IXEKFRIAEE.A XEF4RS 1000 -3118(2007)01 -0074 - 15

1 351 &

MAEMFERDIYHREL B AT HEEMARE AN RER., RELRE
ORI E R R R R, — R E R/ ERL, R BIR RR 05 2R
T, 3 AE AAMHA R B RO RE ST T YN A B ot X 3% SE e — it @ PP 24, I 031 )RR B Bere-
mendia Kormos, 1934 . E & B& Blarinoides Sulimski, 1959 . € g Hi B5 Lunansorex Jin &
Kawamura, 1996 X 6] [GRIGE Shikamainosorex Hasegawa, 1957 5 ([ 1), XELF 4o
MR BIRIFEZS  Lunanosorex R E I HH B L/ NHASIYHEPH T EERA . &E
/2 Jin and Kawamura (1996b ) #R $i& Ll AR UT rE AL % L) B 1387 thE S4B AR b R B A A L ST
B, HERMEZREMMRE(L L) (B4 AWM RS>, 88 4 T6iF. &EJL
S, R EILTT (Anivatest R A L ST LB S AR AR AR SR ) RS2 AL T B e R
Rt XESH R BLAIMBENEA T % B 28, 1T R /L bR iR A 25
5 R

1) AR ARBIEES T EE R X5 4 R BRI B RS TR ) (4R 5 :40372016) % Hh
U RS A H#7.2006 - 08 -08
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&R RIRETE T R A L B S B AT Sl BRI E N P R £ . AIA 2 1989
SEREBE B R HESI Y 5 AN BT SR BT S — A B RR Y P R B, 2004
4R, FER RS SH AR R EER . £ B REF FR KR
K EEAZHL A R Y8 T BEns K g SO B 5T B A o S5 AT AR R R A 1L X, AR
iz A AHETEEN T, i GPS IZE T /5 & kA 15 A8 (114°09°04"E, 32°43’
980"N) , 45 A QS0402,

100" 108 1" 115 120° 125° 130° 138 140° 145"
T 7 T T T T T

50°

FE

30°

1 3 \
105" 110° 115 120° 125° 130° 135

BT MERIGER A B (i R A R RE S b 3R 0 A
Fig. 1 Geographic distribution of Lunanosorex , Beremendia and Shikamainosorex in the northeastern Asia
1. FIZ T Eu B 72 Bilike, Nei Mongol; 2. P332 B 454 Gaotege, Nei Mongol; 3. {3t PH R Yangyuan,
Hebei; 4. {84t B 11| Tangshan, Hebei; 5. il 7° K% 8 /%, Haimao, Dalian, Liaoning; 6. Ll 7 #fj 4t
Yushe, Shanxi; 7. IHZK¥TRI Yinan, Shandong; 8. A/ EG Ll Queshan, Henan; 9. ZH{ % B Fanchang,
Anhui; 10. B2 0 B3k 3 Akiyoshi, Yamaguchi, Japan; 11. H A#iAKE B 1% Kuzuti, Totigi, Japan

AL RUR TR, B A ERLKEAATTURE, HTEERA,HEBY
HIIL,HENHERDEL 4 m, 5 LN KRB N3 R, HERCE L EMIRAODHRR
A RAB OGS0 BMTRKTREY S S A8/ MIERE TR BN A 4L XIS B
BT EREAL A T R’ B K& (Hypolagus) B K4 B (Kowalskia)) | Y7 i & (Ursus yi-
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nanensis ) A4, SHGERE B R B R/ NG SIACF . WIS 531, Fo i AL5L
2 bR

PIZE T L 2 TR R AR 7 o M s Ak A A AT 40 VT AR AR R b R 2 — o Qiu
and Storch(2000) & iR Tz A B EF M E RN, T TR T R £ E, Hw
RIRERL, OB S FHERIR S, R T B BRI — N 51 . o {5 52 sh i a0 B AR5
BFtitt e Esh R, KBOHES FERY 5 Ruscinian 81, B MN14 ; /NIF 3L 35 4908 S BRAY B
REMAEET TRAER - ZAFFIE(Qiu and Storch, 2000),

EETEHE T B LRI OB B EHRE TNE L FI NSRRI KK
Shikamainosorex 444 , I 5HE R B HA R B HEARA FAT H AL, #E— 20118 T X &
AEBREWREXR,

AR Y Sk B R e B FF 1 45 MR TR R 2 7 YA MK Reumer (1984) T Jin and
Kawamura (1996a)

2 feaik

& 1 B Insectivora Bowdich, 1821
RuEsF} Soricidae Gray, 1821
FAE5 I 7} Soricinae Fischer von Waldheim, 1817
M%) 7{ERIEE = Beremendiini Reumer, 1984
E SR Lunanosorex Jin & Kawamura, 1996

BRI Lunanosorex lii Jin & Kawamura, 1996,

B3R Lunanosorex giui sp. nov. ,

BITRIE FERESE, L& ERIEBYE L Beremendia F)5TH, T & mRE
bt Beremendia 5% SMHER, R R R B E LB RTE KX R, TRV REEAN, HHE
TR, FRER®R, THILTFEXN EFENREILE, FiERE, FITRAS X, B
92,P4 JRARAE , B IR A T TR REAR R A =t WAL, i BRI Oy — RN B p4 TS
W L Blarinoides X8 , % A% ;ml #l m2 W T HRE LT, REAME N &L ;m3 KRk,

i L W w570 R b

K& WEES Lunanosorex lii Jin & Kawamura, 1996
(& 2)

MR 4 PR SORE T SR e B A T aVE, PR T R IR R, Rk
B al (P EBEBE S HHESIY) 5 AP ST IR A % S VPP V 149731 ~2) , AP0
FHF p4 ~m3 Al ml ~m3(V 14973.3 ~4) ; —fF EF OB KA TR, & FITH ~ m2
(V 14973.5) .

PR TR (L B X TE SRS A L QS0402 Hi

R BRI

mENE WK1,
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£1 FREFHETREN T EHNE

Table 1 Mandibular and lower dentary measurements of Lunanosorex lii (mm)

parameter n max min X

HC 4 6.83 6.67 6.75

LUF 4 2.08 1.75 1.93

Lower tooth row Lal ~mn2 1 6.25 6.25 6.25

Lp4 ~m2 4 6.00 5.67 5.79

Lpd ~m3 3 8.25 6.92 7.39

Lml ~m2 4 4.75 4.67 4.71

Lml ~m3 4 6.25 5.92 6.06

Lower incisor L 3 6.67 6.25 6.50

al L 1 1.00 1.00 1.00

W 1 1.00 1.00 1.00

pd L 4 1.92 1.75 1.88

w 4 1.42 1.29 1.34

ml L 5 2.75 2.67 2.70

TRW 5 1.75 1.58 1.66

TAW 5 1.83 1.67 1.75

m2 L 5 2.33 2.08 2.20

TRW 5 1.58 1.42 1.49

TAW 5 1.50 1.33 1.42

m3 L 4 1.71 1.50 1.59

TRW 3 1.00 1.00 1.00

T i n. #R4K specimen number; max. Fx K {H maximum; min. £ /ME minimum; X, FE{E; HC. B3R EE Height of the
condyle; LUF. |26 28K B lengths of the condylar upper facet; L. & ¥ length; W. 52 width; TRW. 3 % B togonid
width; TAW. R B %% B talonid width.

iR TR, KT SR RALE ml R RART O CFE RN 2.33 mm,n =4,
2.25~2.42); P AXGGBEE , MTEME SEIL . ®RR I, BIRTIK, W2 BT M
B RTE R, R %AE — [T E/ MR O . BB, LT ml ShE T I3k SZ MG X
TRBKSREAKR, L. THEEFERE, SMERAER, DRERE KB, 83EF @S
i ( B. pohaiensis WK ) A TR R AT T IrH e R, L& BT 3R % . TalLE
IS e LT R MR T 22, PABUE TR oK, o) b 2 B TS0 ep B3R, AR A9 5P
RiE, FREBK, LIIE (pterygoid boss) AMREE o BRRN Beremendia Y, b KT R H
TR RZIE B &) X 58 B H M, T 2T RS, ARE A L. Taifl & /M
S RFBRR, MTHEE T, — B NHEILE, AREN, TRE/NERK.

AR RO G ERL A,

NUIARE A, % ER 2 A (bicuspulate) o BT T I 78 H T £L
5, B, R HIE ml TIRKE T, Ak — AR

al SR —TFEETR) R/, B4R, BEAT TR Z B, 54880 pd Bk ; NS
KHo

pd R B T =M, h TR S T/EMRE M. TRIKEMEIE , fua & MR
TEMARERE, WET-S TR E, ERER T /5 W& (Blarinoides 8% ) . WH TE,
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/B

45 &

A e ELIRSKE, BB R ) e R

ml 1 m2 FRAHL, B 2RI ,(H ml [ m2 §

R BEITARAT HiIH 4 A P i,

BER B BTN, FRARMFRARH BT ERATALRHIE, FHREED, B
RIS, FRVE 1) A JLF R G N, SRS L e 3 AR R TR B AR

BRER, M THNRERE
rﬁ’ﬁ%ﬂﬁ% M AMA T T

BEOFH.

o BN R A E T RMRA AL E [ ST . WA

m3 B¢, FERERET/D, FARNMEE, FNREHR/REERPRE, FIFRAT,

PR AT 7 B8535 , T AMAT T AL o

K2 Z=KEpERIRE

Fig.2 Lunanosorex lit from Queshan

Al ~3. 4 Bl right mandible (V 14973.1), Al. JEM# buccal view, A2. &AL lingual view,
A3. JEE AR occlusal view; B. £ #12S right condyle (V 14973.2) , i # ventral view

AT KA RIS R, SR EE MM, p4 BHA TG N & BIFFIE, 7 R

i LLARAS TCSE N T Hi B A ( Soricinae ) s HARRIR BRI B X T8, TR RFERT, T

WaRZIYL (e, ml ~2 FANRE R E FR A MA 5
% ( Beremendiini ) , Beremendiini % H Bij £ §§ Beremendia 1 Lunanosorex )
Kawamura, 1996b) . #1LUFRrASLL T 1A Y14

R, T oL NERHIE T B ARAE AT
124>, Lunanosorex & B A PAFR B |

= ) e S A ) LAt R, DT T DLA T ] 1

M

G R H , IR DL, AR R

& (Jin and

NI EY Sy

= Beremendia , 1] 5 Lunanosorex }—2%X .

HE ) J R A 2R QS pg B B L. L AL
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Fo ) SE A9 ABAUFR L. of. L. lii( Qiu and Storch, 2000) . #ilUARA SEEMLL , MEH B, T
B RFLEERT, SR Zg S, TS A A, ml ~2 B IR R (F KRB,
TRALE LRI S EE AR

LA S LS AR R B R A R TE, SN I, R & 0k
MH L REWEE, E T XRTENMLEMNEREOEER F—3, & FRSRAT B
R, TrE A XTI A9 DA m2 A9 TF PIZRE B Re U145 8, (B A 2 15 A4 B (b T
L2 EBIEATRE . B LR A FE BRI e 2 5, 40 AR MR AR A T el &
A EBE, WA 3 RRA LA ISR ERE, RE — R A(V 14973.4) L 3# S
ek ik, FRELXFREEREBITREMHANESES . £F ik, #lirig
IAZKE R MR

B E AR LG LA R R S8 B T R R B AR BE 896 s ik S ( Hy-
polagus) &8 B ( Huaxiamys) Saidomys LA LA ESLMRERAHIN S L3 H
844 ( Pliopentalagus ) ARTENT B ( Brachyrhizomys) \Vernaya R JTRBISLE . BAR, M H
W LR YT R b B B AR AR R, (R LS Bk 01 AR AR R AR ) o b SRR 2 T
MR S HEEAERBA, 8RR UTRE shi B A fE it BRI B LUl R L1 3
YIBERIARNTIR R . XFPSI IR = R E B R BB R T L Hr e, HHF b
FIREA Ao MBS EE T AOBHC & B (Kowalskia) T W H & F , T U7 8 s 0 8E T 0 Ut
RS B Bl (Kowalskia yinanensis Zheng, 1984 ) T P v Bl S (9 B-4E 1 B, 84 L) S REAR
AT RE LLUTRE Sh A BRSO SR AR

R FK 2 By RARS ( F7F7 ) Lunanosorex giui sp. nov.
(#E3)

Lunanosorex cf. L. lii Jin & Kawamura, 1996, in: Qiu & Storch, 2000, p. 179

E&8GRER —AEBLNE, LARETES KX RERT, ERE HRREY
WA (V 11890.9)

HipFra 13 AT aUE, 1 448 pd ~m2, 1A% pd ~ml, 24 il ~m2,2 AT
W,3 #Hm2,4 4 ml ~m3,1 458 - B W HERTFL JHFL X P4 ~ M2, 3 {4 5R a5 F A 45l
W P4 ~ ML M1 ~M2,P4;5 W F 15,3 P ml,3 5l m2,8 i m3,13 i |- )]k ,12 i P4,8
HM1,7 i M2(V 11890.1 ~8, 10 ~77),

R BRI,

FRZBE X ERGE MR  E R A A ST T E B SRR RO AR

i N AR,

MBFFE MMALLBREF /D, PR X R, P4 RARMERTE, FAKRERE
Ne TRRBEBREN T XV HWERMMERS, ERERBEM; TR E A=K 0E,;ml ~
m2 T NAREERT, BUE T BRAERL/N, T NS BT = s m3 LRk

RAME I Qiu and Storch (2000) 3% 9,

Bz MELBRFHE/ N, KEERILR,EVINEIE, BI%TE P4 AiRZ L, 5
ZE Ml EIMikZ G Bo7 s HERHE, BN, 2RE, A F M1 AMNEERIE
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Bk R Y FRIFL A,

BT RAS X, e, BRIBECK, IR P — RN B R E R ERE, St
WHEERENBEMELE. WREX, KRR, BNA—EmENH5E .

PA YR E R A= AT . ATBAREE K E4ETE IR T HI4R, 16 Rl R , BUE F th R AR 5k
A RIS S RIS B — 0 B I ALAR I AT R MU, R R &5, 1 %K (centrocrista )
BHEHMY AR, HRKEE TR JRRAE 2 & B ( Beremendia #3155, 2H ) , it
T BARACIER AT, B — R0 5 RARR I, IR 1) S LE I AL 5 AT i SR 4 % 5 IRARTR 59,
SB/NER, SN S  IRERZE, M AR, (1855 & MR ; S AT
MHRFIATR N FmE R, M2 WA, A HHEETAR .

M1 R RTGBOF B KT T . BIRFG IR K/NRIE, B )5 M & T ATSR ; R H:,
BARAL; BT MG B Y KR E ; IR ( Beremendia X8 ,UHTE) , EB/NIETE, SHiE
WHRE ; WE AR 2 ; BRI, (o J5 ZE 1, (175145 /5 % MR . M2 1 M1 RAEML, £ 57
7ETFRIMTRE FUS HERE K, BRIE IR B 485/, BUE th J5 4 MR

TEUE B, KX EEATE ml FER T A EEBER, &2 F RN
o mARZETE, O 0 ) A ) LAY, /MO B3, FALEON  BEE LT ml T
PRIET 5 (Beremendia 7 m1 SN T 7). THUBCEHEAE, b TR EERER, JE B HT T
I o SRR K B, TR R R B ik, 53 6] SN ( B. pohaiensis HEEK) o
TR &AL F MR, FEKE; UK E, WEERN K, 2RAIETE,
EEFEEMER, EBEAEE,; TaABNERER), - REAFEILE, BENHES
Tl Z AR EREE ., BREMNBENSEE, & NS M, F56 R E KRR,
P [ AU B TR, R T RIS 2 AT, R M, FRETE, B, NEMERL; X
WFEXFEAENAZM, FTRE/NNRE.

T —RE R =14 ™4 B (tricuspulate ) , BEHUE, M ATE R, T 118 T A4 4056
MBI, R R %k ml FIRERE T EIMEHF— RIS,

al (BB—THME) RN, 2R, BHETIIRNZ L, KELEHE p4 lE; NG
b=

pd W R F=/MK, B PR S FEMARHER, FRIREHE, m & mss
TIEMREARE, FENEHM Y A F (Blarinodes ) . W 5, SM A 58 BLJR K, B
BAEEREM,

ml 3 m2 fRAAML, BHEMUKFTE B ml 2 kK, FRIZARM FRTAREE MR, %
FHEZERER, TRAMTREAAZ L TERMTHRME, TRREENET
WA B EERT, (F IR ER LT R BB/, THARBERAT, HHE, BUIMERE,
WG A BB, MAMEH 58 HEF H.

m3 FEREH BN, FTHRNERE, THRERRERR/IEERE, REREAT, WK
WRIES, MM RE -

EEER AT IS Bl e bR AR BT RS, T TR0 R & B SR IER
55 Beremendia X 53 ; L P4 [RRART ,p4 EETENSE,ml ~2 THRELE, THE
EFEER, EEAKE SR, 5 Blarinoides MM X AVRIFE LA FTA R, MEBKIEE
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5 mm

W B
\'-*I-,

r

B2

~ Internal temporal fossa [

A3 BRICE R MRS CBrRl) B9 1

VAR
. =

- R A A A bR AR

Fig.3 Lunanosorex giui sp. nov., holotype and other material

Al ~3. /5 F i right mandible ( [EBYFRZS holotype, V 11890.9), Al. J&MML buccal view, A2. F{il|
lingual view, A3. &M occlusal view; Bl ~2. 47 F i right mandible (V 11890.8), Bl. J&ll & buc-
cal view, B2. FH A lingual view; C. 43 F ‘& right mandible (V 11890. 10) , J&EM|#{ bucecal view; D. #%
i b 45 maxillary fragment (V 11890. 15) , JEf|#f buccal view; E. ik upper cheek teeth (V 11890.
16) , 7 MAFE occlusal view; F. A7 [ ]14 right upper incisor (V 11890.30) , JEM|4E buccal view; G. 458k
%& right condyle (V 11890.11), 4 ventral view

&, FaE M A AR IES Lunanosorex F—3X ( Qiu and Storch, 2000)

Qiu and Storch (2000) 7E3CH £ 2 ¢

3 HE B SE PR AR T

/N BT i A

N RIE S B
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SEAFRA (V10813 ) FrAE M B2 5 (B TR AR AR — 4 ZFAE, FXFER
beEE A R, WORE L SO AR LT TE 2 EC e RO RE AR DURR o AT R A LU AR TR R SE Y
BRI A B TR TR A A R

HEBITTARA S R BYF LU, AT AR/ (B 4) , T E 2L Ja , T aifL A XS
NP R AR, T ITHE R =N AL, ml om2 B9 F BB BN (T AR, THRARHEE
KEERESEERR . BT ERERBATIN O HIIRA R N & rRIRE— 5T R, &
BN IRECE FAMRE Lunanosorex qiui sp. nov., {UF & BT RIRE A P IR

E ml :E‘ m2
= =
224
2 8 ’
N 1.8 A
1.8
o 16 AR
' % o o 4
o 1.4 4 @©
1.4 o [eX(»} i (8 O L.gini
& © o o AL G
12 1.2
[ . . : . . 1 L (mm) ! T - r r r r L ()
2 22 24 2.6 2.8 3 32 1§ 1.9 2 21 22 23 24 25 26

B4 SRMGEEHTAEEK. EEER)NEER
Fig.4 Scatter diagram of the relation between trigonid width (TRW) and length (L) of the lower molars
in known species of Lunanosorex

M PR ECE AT LUE Y, & P R R B0 B AL S UL —AMEZ S K, T a8 BALRI#,
LR, AR, TR B a9 MR, m ~ m2 B BRBEE AR K

3 EMMBESRMEELRNHEXERRGRR ARG

Simpson (1945) BRI MRS RE 2 RLK, &4 MR R 2K Rk 5
HH {1 ( Repenning, 1967 ; Gureev, 1971; Reumer, 1984 ; McKenna and Bell, 1997 %), T4,
Reumer(1998) BHIEIT T M) 1984 19532 Kb A B RIREE 43 0 = RIRE ) Het-
erosoricidae FIFHEER] Soricidae PR}, ERIFERL 730 5 WL, RIFE LR 7 /& (Tribe)
LA 46 |8 AICRAT Reumer Y32,

EA, TERR I # K FriE 22 28 PO 42 b )2 PR 22 A B T Anourosorex Milne-Edwards,
1870, Beremendia Komos, 1934, Blarinoides Sulimski, 1959, Lunanosorex Jin & Kawamura,
1996, Paranourosorex Kowalska, 1975 } Shikamainosorex Hasegawa, 1957 Z{& BYAS K i
REZSAb A, (HX LR Y 432 FIE AL K R U K

Anourosorex 5 Paranourosorex 33 J& T 4 B R ( Anourosoricini ) ( Reumer and Wessels,
2003) , 5E MRS LR, BUE A AR A (BE0K) M1 BRI R % A&k, TAEK TN
4, m3 FaR 1k, TAE REE A /N, BR8] B AL BB B u R, i FLAR/IN, TS
HF R PR AEERIRA G, ML JiR L FE D, TREALE LT, m3 HXT R, T
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R IR 98K, BRI XA Y 58, Tl KR Al 5 &8 MM RA AR . EE
CoR )= oRSE e n pid” SEINRT T S

HAth 4 4~ J& Beremendia ,Blarinoides Lunanosorex }x Shikamainosorex LI 14 s B 14
Yofs T ERSR ST RIX B, T H T T REEER, BITZE A — RS X R

Beremendia ] BEXZIE T AU , B iR A Hb 520 SR M ERYH B - #r it (MN14; Rzebik-Kowal-
ska, 1998) , AP Hh PR FhE Bt 3t X B, a0 B2 SE0p it B 300 ( s o it Yo7 b 2 ol i
F75EFP? Beremendia sp. ) , ‘B RIRIRE S Beremendia BEMXHIET ,5E LITHSX B
R, TG EMEGRLARET, MECRE (BN R, B. minor) . ST, T #UEBRR K
a5 HEM, FRTREA RS, A SRR FTHLSNEEE#E, 4 TENW
BRE,ml M m2 B TFHRREEEMBELFEEANFE. Fit, &/RH5I35] Beremendi-
ini JEEE FEHA(Jin and Kawamura, 1996a; Reumer, 1998; Storch et al., 1998; Qiu and
Storch, 2000) .,

Blarinoides 724X B Ruscinian Fl Villanyian £ ( MN14 ~ 16) E{ 95 W RS, 1
ARIARD &, RA Flyon and Wu (1994 ) #1849 1L Fa#ai 4L 89 of. Blarinoides sp. (—{45%
TERAE,V 8895.4), Blarinoides b TH AR, T RE T, 2HR IR, RER &
B O ESIIREA SR TEEEREE ,1H Blarinoides 1) P4 JF455 ,p4 BIGNE, FAK
THRE, TaE LR ERE, NEERAE /N, REXT X FERFENSEEBRE
SER PIBAKTGA EBENFEEKLR, MK+t of. Blarinoides sp. T #iUH IR 2 5
R, FEERE, BREE T 8 X B 8 MG SR EHE T8 /R, BN HE T Blar-
noides , 7R W] BE 2 & P RIS R AU AL o

Shikamainosorex J&1E H A rp B i th 1 6 B2 357 B30 b J= o — Bb i W mo 4k 4, SR AL Rp
S. densicinggulata, B 5ERRISEAELES, BTE A0 T 110 2H0H:, T8 Mty s X ) Ji
MR, F s R sk, A e H R 2L, % T B U A0 BR R A th P iR I 4T B 25 455 ]
HEHEMER, i&x—HiRE, Shikamainosorex ml ~m2 T WK HEH AN A ES
635 BTt R Paracryptotis 8 1R T A 35 4% 55 % ( Hasegawa, 1957 ; Rzebik-Kowalska and Ha-
segawa, 1976 ) ,fEEJIRIACRI IR Blarinini, EHTEMMER T 76 B A E B2 Y%
M B RFWGE ) Shikamainosorex T B TRA (RIEEARAFIL 8 HAHE FEHE
FEAY Okada Z4EEHEFUFNL O EAKFH X A9 Ando f Sumitomo ZIPRMEFRRUARA L) , KB H
ml F m2 i BA T RRE  HHABE R Lunanosorex 155 , MAAE S A K R
A(—ZEFE, W p4 ~m3) FTHREMHY LT, MEDERRE £ FARE BI15R, AR
B REER—MET FRINNALG TOERAS, £ ml RRREENT HE, AR IL
TEEK . XU T NIHELE Shikamainosorex R G L E LR AT REZ B LI, B,
3t 48 Shikamainosorex |32 Blannini R 245 A, & 7 VT3] Beremendiini &, &5 RIGS
Fi Shikamainosorex ()35 B IERTFLZ /5 KNVH B M, TR AILEG, dRR K, wRE
PAE ,BREXTTRIX FEE MG, TR RREA; EITHRAS X, P4 JRRKE; T
ARG p4 PERNERE ,ml ~m2 A FHRFEFEMBILFREA M. XM
BB Z B AR BV EE KRR, Shikamainosorex TR RE B MBI HEGH .

T8 P9 5% oy b ) 52 FRT R A LR BHE B 5, XT E ma OB B AEAE TR IE b 8, X8 A
BTFHEITZBEE—F B E . Jin and Kawamura(1996b) iRIEE RRIFE T ala B R
XX T ml Flm2 BETHREHEER, T IAF] 1 Beremendimi &, 1§ 3| A2
AKFEIR(Reumer, 1998; Storch et al., 1998; Qiu and Storch, 2000) , At , ¥R LG L E 3
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ATE1E (Qiu and Storch, 2000) , PLHKf Beremendiini FRAEE IE 41T - T A& BR 5 1 X7 (6] X
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LUNANOSOREX (INSECTIVORA, MAMMALIA ) FROM THE
PLIOCENE OF NORTH CHINA

JIN Chang-Zhu' SUN Cheng-Kai'? ZHANG Ying-Qi'’
(1 Institwte of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 )
(2 Graduate School, Chinese Academy of Sciences Beijing 100039)
(3 Osaka City University Osaka 5588585 )

Key words Queshan, Henan, Bilike, Nei Mongol, Pliocene, Soricidae
Summary

Lunanosorex 1s one of important inseclivore members of Neogene micromammal fauna in
North China. It was established by Jin and Kawamura in 1996, based on only one mandible from
the Late Pliocene fissure deposit in Qipanshan Hill, Yinan County, Shandong Province. Thereaf-
ter, it was reported in Bilike and Gaotege, Nei Mongol (Qiu and Storch, 2000; Li et al., 2003).

In 2004, more Lunanosorex specimens were excavated by a team of the IVPP from Queshan
County, Henan Province. On the basis of the evolutionary stage of micromammals, the fossil
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bearing deposits of the Queshan County is possibly the Late Pliocene in age.
With a detailed study of the aforementioned specimens, the revision of the genus and species
and the relationship among some of the large-sized shrews are discussed in the present paper.

1 Systematic paleontology

Order Insectivora Bowdich, 1821
Family Soricidae Gray, 1821
Subfamily Soricinae Fischer von Waldheim, 1817
Tribe Beremendiini Reumer, 1984
Genus Lunanosorex Jin & Kawamura, 1996

Type species Lunanosorex lii Jin & Kawamura, 1996.

Emended diagnosis Medium- to large-sized soricid. Coronoid process long and broad,
external temporal fossa deep and coronoid process spicule well developed; interarticular area
broad, lower facet of condyle shifted anteriorly; internal temporal fossa deeply pocketed and
continuing to mandibular foramen through a medium-sized opening; the upper pterygoid fossa
shallow; teeth pigmented; upper incisor unfissident; P4 with developed protocone; upper P4
and molars with narrow talon; lower incisor with tricuspulate or bicuspulate ; p4 with narrow and
deep posterolingual basin; ml and m2 with developed entoconid crest; and m3 reduced.

Lunanosorex lii Jin & Kawamura, 1996
(Fig.2)

Holotype IVPP V 10813, a left mandible.

Referred specimens IVPP V 14973.1 ~2, two nearly completed right mandibles with i
and p4 ~m3; V 14973.3 ~4, two nearly completed mandibles with p4 ~m3 and ml ~m3, re-
spectively; and V 14973.5, a right mandible with broken ascending ramus and i ~ m2.

Type locality Qipanshan Hill near Xingtunzhi in Yinan County, Shandong Province.

Referred locality Houxushan Hill (N32°43'980"; E114°09'04"), Queshan County,
Henan Province.

Age Late Pliocene.

Diagnosis Large shrew. Teeth heavily pigmented and dental formula 1-2-3 for lower teeth.
p4 with posterolingual basin, entoconid crest present in ml and m2, and m3 reduced. Coronoid
process longer and broader than that of Beremendia; coronoid spicule and external temporal fossa
well developed; interarticular area very broad and having lingual emargination; internal temporal
fossa deeply pocketed, and continuing to mandibular foramen through a small opening.

Measurements See Table 1.

Remarks The referred specimens from Henan are similar to the holotype of the type spe-
cies from Shandong in size, dental and mandibular morphology. Because all of the teeth in the
holotype were strongly worn, the referred specimens can provide more details in the following
characters : lower incisor bicuspulated; entoconid crest present in lower molars high and short;
talonid of m3 preserved, but reduced in size; and entoconid indistinct.

It is noticeable that the micromammals which coexisted with Lunanosorex in Houxushan
Hill, Queshan, Henan were of northern type, including animals such as Hypolagus, Hua-
xtamys , Saidomys. The coexisted mammals with Lunanosorex in Qipanshan, Yinan, Shandong
include Pliopentalagus, Brachyrhizomys, Vernaya. They were southern type of animals. Appar-
ently, Queshan Hill locates more southern than Yinan, but its micromammal members are all
typical Palearctic Region mammals, the latter are mostly Orient Region animals. The difference
reveals not only the different age, but also the local paleoclimate between the mammal faunas.



86 OO S Y ¥ R 45 &

Lunanosorex qiui sp. nov.

Synonymy Lunanosorex cf. L. lii Jin & Kawamura, 1996, in: Qiu & Storch, 2000, p. 179.

Etymology In honor of Prof. Qiu Zhuding, who has contributed to the studies on the late
Cenozoic micromammals of China.

Holotype IVPP V 11890.9, one right mandible with complete lower teeth row, broken
coronid process and condyle.

Referred specimens IVPP V 11890.1 ~8, 10 ~77, 1 broken mandibles with p4 ~m2, 1
with p4 ~ml, 2 with i ~m2, 2 edentulous, 3 with m2, 4 with ml ~m3, 1 broken maxillary with
infraorbital foramen, lacrimal fossa and P4 ~ M2, 3 broken maxillary with P4 ~ M1, M1 ~ M2 and
P4 respectively; S lower incisors, 3 ml, 3 m2, 8 m3, 13 upper incisor, [2 P4, 8 M1 and 7 M2.

Age The early stage of Early Pliocene.

Locality Bilike, Nei Mongol.

Diagnosis Medium in sjze. Weak teeth pigmented, P4 with developed protocone, talon of up-
per molar narrow, lower facet of condyle a little more posteriorly located than the type species of the
genus, coronid process spicule short and stout, lower incisor tricuspulate, the entoconid of ml and
m2 located anteriorly and made talonid small, entoconid crest short and high, and m3 reduced.

Measurements See Qiu and Storch (2000), table 9.

Remarks The new species differs from the type in smaller size, more posteriorly located
mental foramen, smaller mandibular foramen, weak teeth pigmentation, lower incisor tricuspulate ,
smaller talonid basin of ml and m2, more developed entoconid crest. It represents the early species
of Lunanosorex.

Based on the above comparison, some characteristics showing an evolutionary trend from primi-
tive to advanced stages can be recognized, such as: body-size increased; mental foramen shifting
anteriorly; mandibular foramen enlarged; teeth pigmentation darkened; the cuspulate numbers on
cutting edge of lower incisor decreased; and the talonid basin of ml and w2 enlarged.

2 Relationship and systematic of Lunanosorex and related genera in
Soricinae

Hitherto, large-sized soricids known from the Neogene and Pleistocene of Eurasia include
Anourosorex Milne-Edwards, 1870; Beremendia Kormos, 1934; Blarinoides Sulimski, 1959;
Lunanosorex Jin & Kawamura, 1996; Paranourosorex Kowalska, 1975; and Shikamainosorex
Hasegawa, 1957. Anourosorex and Paranourosorex belong to the same tribe, Anourosoricini
(Reumer and Wessels, 2003). They differ from Lunanosorex in teeth that have no pigmenta-
tion, parastyle of M1 extraordinarily developed, entocristids absent on ml and m2, m3 re-
duced, intertemporal fossa and interarticular area narrow, and small mandibular foremen. Their
relationship to Lunanosorex should be extremely far. The other five genera including Lunanosorex
are similar to each other in the following characteristics: pigmented teeth, broad interarticular
area and anteriorly shifted lower facet.

Beremendia and Lunanosorex are referred to the same tribe, Beremendiini { Jin and
Kawamura, 1996a; Reumer, 1998; Storch et al., 1998; Qiu and Storch, 2000 ). Beremendia
probably originated in Europe, its earliest record is the early Pliocene ( MN14 equivalent; Rze-
bik-Kowalska, 1998 ). Beremendia differs from Lunanosorex in having fissident upper incisor and
acuspulate lower incisor.

Blarinoides is a common member from Ruscinian and early Villanyian ( MN14 ~16 equiva-
lent) of Eastern Europe, it differs from Lunanosorex in that the protocone of P4 is undeveloped,
p4 lacks the posterolingual basin, and the lower molar does not have the entoconid crest. The
reported cf. Blarinoides sp. from Yushe Basin, Shanxi ( Flynn and Wu, 1994) is probably refer-
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able to Lunanosorex.

Shikamainosorex is known from the deposits of the Middle Pleistocene and the early stage of the
Late Pleistocene in Japan. It was reported that the entoconid crest of ml and m2 were absent in Shik-
amainosorex. It was considered to have a closer relationship to Paracryptotis from the Pliocene of
North America, and referred to the tribe Blarinini ( Hasegawa, 1957 ; Rzebik-Kowalska and Hase-
gawa, 1976). The senjor author of this paper reexamined all of the specimens of Shikamainosorex
stored in National Science Museum and Aichi Educated University of Japan, and found that the en-
toconid crest was present on ml and m2. Shikamainosorex should be referred to Beremendiini and
may be closely related to Lunanosorex. It is most probably the descendant of the latter.

3 Conclusions

1) Lunanosorex qiui sp. nov. is the earliest member of Lunanosorex so far, new material of L.
lii from Queshan, Henan Province suggests an ancestor-descendant relationship between them.

2) It seems that the species of Lunanosorex display some evolutionary trends: the body size
was enlarged, the mental foramen of the mandible shifted anteriorly, the mandibular foramen
became larger, and the talonid basin of ml and m2 was broader.

3) Shikamainosorex should be referred to Beremendiini and probably derived from Lu-
nanosorex.

4) There are two subtribes in Beremendiini: one represented by Beremendia with fissident
upper incisor included B. fissidens — B. jiangnanensis — B. pohaiensis. This subtribe probably
originated from Europe, and the presence of Asian species B. jiangnanensis and B. pohaiensis
was the result of the dispersal of Beremendia. Another subtribe is represented by Lunanosorex
with unfissident upper incisor, which includes L. quut — L. lit — Shikamainosorex densicinggula-
ta. This subtribe became extinct in Asian mainland in the late Pliocene, but its descendant
existed in Japanese Islands in as late as the early stage of Late Pleistocene.
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