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BHENT THRELEFTERNESASPBNO SRS ESHKBEEATEEE L
AXPACR T EEEHRZZAT 1987 K 1988 £ H KRB/ ZE LN LTS ELH
REZIWRBERIHAFF, X HEA BB RIS 28 X TR LG AR
BRERNEXRYEE, RET B LB LIS Tedford(1990), Tedford 55 5 R(1991),
FRIES(1991), R 5 Flynn (1992), Flynn 2(1991)% Tedford (19918372,

ML AEI BN S ME TR, BREE#M Tedford 4b, BMEFSNTIENE B Neil
Opdyke (EE#HF HAK2), William R. Downs (ALEFIRIBAY), TEF(KEH
AEWE), BXR. EXPGLEDE)RDER SRS S5 E ARFRFNE
TR M BREY R RBE, ERERAEE. BIWIERSITHEEAR
BRI

AR B EE BANE EWTH Peling Fong A5 K225 FARL ¥ ¥ Yuan Lu
HlfE. EZEBREEWE Guy G. Musser RIS B AFLEZ WL EWIE Maria Ru-
tzmoser Zr-12{ T I A Z 1B B& Xt HEdR A, Berkeley 5 Howard Hutchison iRt T
MR Ao X EREEHOIMTEE, EEELERIOLRM. ALHBERRE, B
R B 3o

O .

® 4 B Insectivora Cuvier
BE9REFl Soricidae Fischer von Waldheim, 1817
B9 Fl Soricinae Fischer von Waldheim, 1817
EES#% Blarinini Stirton, 1930
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KBEB Peisorex Kowalski and Li, 1963
ERKE(IH ) Peisorex pliocaenicus sp. nov.
(H1E; M@RI3)

ERHFF F M, DA TEERR V8900, HATUMWmRBE, GREH,

#A MR NRKREAR:  YS5; 3.2 B4, L RRBH,

ENRE NABRBIEREE (P. pohaiensis) 4K 15%; THEIFLB/N, BMRTX
FHREM, RR L TRV HEANERRE. M; BKo

SEAE BENTEFHEUR P. pohaiensis ZFHIR G EFT i,

R RIBRLE 1), TAUKERRAH, £ M, TRREAIFEE 2.5mmo
FALT M, BERETT . BEBXN T TEUKERR RS B4, #8224 Blarinine
B, E TR EAXRTRAR, ERXTREEUMBEHXTRAEEREE, TxX
FIRIRGERT, R T, HEMNEAN . LEEFETM, B —HASNER, /MR
= TKER, KILE KT, T LS EBHHZT, NEER, H5THFMER, THK
EHENAER, TRARESEN. M, ;1 M, N TAHARERM; TREEEREAE
TR FRAARAEZE,. THREMEFRE . EWETEH. M, B, THEHREE
WREMERER: FRERAF AEHE, £ LT THEROME,

it FERBOBENMSERRBEAOGREBEARER. BR V800 FRARE
RAEO M, HEEESRERAZIRANMAAZRBRE: RXTRRE, THEET
XATRARIAL; RIXPTRRE B LME; RUNEERT,ABR S TEIEE, XERFIER
HASE R Peisorex SHERY Blarina IR A FEINT, ME Cryprotis Bk, HiEA B HIK
TEEERE, ETXTRAWEHEOBESER, TR/, BIAKRERE R R TH
WAL, R EFHBERBHY M, Ao ERBEORL,. ET EHERBYKENFAH
ENTERENET &R RE, B T8N FIE - AR, R EM LR B R e
Fo THELHMGRE HAGARE ML BT SRR, HiAR R Repenning(1967)
X #h e F ISB AT RGO IA THERE R Blarinini,

ERWA BRI ER A — L KRIREE, FiL, %% (Zazhigin, 1980; Cai, 1987;
Qiu, 1988) IR T AL H E = Lo AN — L KRB, — M EREI1HA KRB H
W& Beremendia, Beremendia WYFLLESHEE 53R KBAMDGE, KBl MBEAUBSE, WU
LEE, TRITROBIAL, MPANX T RER(ERAXFTXOURES 5T ML Z R %E
BF . {AEKMAXERIEFE NS, BHE TR TR Mt—PRAERHE,

¥ Beremendia-Peisorex X Z4h, MttBA—FARIREE (YS 87), BRELFE=
L/ NS IH T NEED To ©5 Blarinoides ML, ERERMHE Lo Rzebik-
Kowalska (1976) ¥ 555 Beremendia {EBHX DT, Shikamainosorex (Hasegawa,
1957) AIRERX—LM R A, XNBEHREFHE N, S5ILEEFHA Paracryprotis
3 Z RE (Rzebik-Kowalska and Hasegawa, 1976). X BRI LRAIGTER BRHEIIK, B
AR R X T R, AL LER R, EX—XARY, TRYTEABK Peisorex
IR RIR BT oKt 23A YS 87 HA(S YSS5 KBREMMKR), BWEEE YS
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B1 A—C. Z@E(ERh) Soriculus praccursus sp. nov. ERIFRA, V 8898.1, ETHiHE,
A. THEM; B. fIM; C. FWMo D. KLEHEFE Episoriculus caudasus, MCZ 20726, /K
BAiME, E. FWEKE (Fh) Peisorex pliocaenicus sp. nov. FERIIRAK, V8900,
BXYyEM, F—G. YS87 KEIEHRE, V8895.4, R T A BHEMEANIGL.

Fig. 1 Holotype of Soricwlus praccursus, V8898.1, in occlusal (A), lateral (B) and
posterior view (C). Its condyle structure is compared to that of Episoriculus caudasus,
MCZ 20726 (D). Condyle of V8900 (E), holotype of Peisorex pliocaenicus, showing
sculpted interarticular area, which contrasts with that of another large shrew from
YS87, V8895.4, in both shape and less anterior position of the lower facet (F,G). All

drawn to same scale.

s
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50(4.2 B HE)R YS 32 (5.4 A HE )M SIRTNE Blarinoides-Shikamainosorex Rtk
BRF LA 1F.G, B LS,6)0

8% Soriculini Kretzoi, 1965
§38 Soriculus Ellerman and Morrison-Scott, 1951

%68(¥F#) Soriculus praecursus sp. nov.
(B 1 AB,C; Al 1,1,2,4)

E¥EHGE TRBEOIN—ZTEAETAE, V8sss.l

A8l Vv8s9s. 1; V8898. 2, # M, , U TFaERE; MtAa M3, V889s. 3 M3
V8898.4(1.35 X 1.6;1.3 X 1.5*mm)

AR, BRREA YS 50,42 BHE, R EFH; GEH, HEBR,

EHE /T S. nigrescens, 5 S. (Chodsigoa) lamula R ~TEE, BIHT
WHEFIR &, MEHNEM NS LIET P WEBTH. FXTRERAEK, R, &
REmEt. LS EIBANERERSAANFET %R, BRARMWRE, M, R+3iR
fbo M2 FIIRRH, FHAIRM P,

HEBR TN B “RRME", URZAMHATEMNEE Soriculine AIEIRK
Z Al

HASLEE KEATEXT, RENRDMRTRB—BMUNOAXTX 0T, &
BREEETLE, REEER A, 5 TBRIS M, TERL.ERER; EER/N
FHHBA BERE T aUK TR, W fs), REMHEM, TRYRU—-BETSE
PR 4r FFo VB8898.1 IEARIXEIFIES Soriculus (Episoriculus) caudatus RIEM, 5
KEAI/KBL Neomys fordiens T Soriculus nigrescens HiAg{%; S. (Chodsigoa) EHE
MR BRZE, BT CAT5RA1Ar, B E Al MLRUBMIRRE S. (E.) caudarus 1)
ML, TR H A R ZUMET AL, HIR S. (Chodsigoa) IPRERA —HiH. BB/
FZE S BHSS%EmANT . TEREREINALRE. MR HENEFREL TR
T, BRARKWAFR M TR EWR S. (E.) caudatus, HIALT M,
EHFTHo

ERANF R ARER, TE Neomys 1 Soriculus IENFHNFRECRE, &
Chodsigoa WRENJLFAE G, IETURBR, ReJEREmEg, NE—HMWER, &
WRRA LU B, THRPAMUSB R R TR, THRIMUMEE P, MG A, W
WERTE R, BfE—&; P, MMM RTHEES.. BHERFERABHSENMNEN K
o M EM,IITHERE, BFELRENTRHRERE, FU—RBASKRENTR/NEER.
M, BUBEDRSE, X TFERERE, THREZE.

Bt M?, V8898.3 7EJEMIALAkR; V8898.4 BEIMIRA, RN Ll E Eo M
&7, WEAEE, HATRIRH (preparacrista) FIGJGRE (postmetacrista) KB F Ko
FBRBBIRKTE. INEAMFROWTE, REMR, WHRHVERRES, EXEER
4%  (postparacrista), BiJRZ2¥% (preprotocone crista) SEjREEMEE, BRELRLYE
(postprotocone crista) Mg AR ER, WHERER/NE (conule)s RAEMK, HMEKTE
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WA —ARENRZ, FEHERTIRESR, SFEEE. LAIEHOE ML,
WK E YS50 iy LI aRIA AR, — KB BN, HRFH, HERR, il

,WMU/J\QEO

F1 HEHAERCTEMONEEIE(RA: BK)

Table 1 Dimensions (mm) of selected fossil and Recent Soricidae

Soriculus praccursus sp. nov.
V8898.1 M/1: 1.65 X 1.05
M/2; 1.5 X 1.0
M/3: 1.25 X 0.7

V8898.2 M/2:1.4 X 0.9
M/3: 1.15 X 0.6

S. (Episoriculus) caudatus
MCZ 20726 M/1: 1.6 X 0.8
M/2: 1.4 X 0.75
M/3: 1.1 %X 0.6

S. (Chodsigoa) hypsibius
MCZ 20730 M/1: 1.7 X 1.1
M/2: 1.7 X 0.95
M/3: 1.3 X 0.8

Peisorex pliocaenicus sp. nov.
V8900 M/1: 2.95%X 1.6
M/2: 2.3 X 1.45
M/3: 1.65 X 1.0

Peisorex pohaiensis
V2671 M/1: 2.6 X 1.7
M/2: 2.1 X 1.4
M/3: 1.5 X 0.86

Shikamainosorex densicingulata

M/1; 2.45 X 2.0
M/2; 1.85 X 1.7
M/3: 1.55 X 1.0

holotype

M/1 — 3:4.2
P/4 M/1 —3; 5.1
Incisor tip to condyle: 10.5

(MEHEERZ)

M/1 - 3; 3.7
P/4 M/1—3: 4.5

M/1 —3; 4.5

P/4 M/1 —3; 5.3

M/L —3; 6.7

M/l —3:5.8

M/1 — 3: 5.75

¥: MCZ my i KFLLRE Y YN

Wik Soriculus BREMNARXZZSHARBR. FEHTZENBESGR

Btk MR B, Hoffman (1986) BAMETHR T ALAIREE, RIZT EHIHA Sori-
culus, Chodsigoa ®1 Episoriculus BRIEMZRIXREY, XEMSPNBET Soriculus
BREARSZINNWTLE. Si1THEE EEHFE—ENERTE. EMHS5HERAH
¥ Neomys BEFRLFAMNKFE: FHANLERR. BMEANT L. M, NBREEEK



78 H OB B B 9% ¥ R 32 %

HWR,

Soriculus WBHIME—INRK S. nigrescens B Soriculus BNBENEHENM, B
EHHRBEEFNERN, EEKPRBMRE. S. (Chodsigoa) WEANFBEFRL T
FHAOTHET., RS RMANBERMBIAHN TRYER. § (Episoriculus)fypa~ /Ny
MR IEBRERNE R

B, MIAAXENEBRERN,BHENZENXAHAE R WRNFHIRE
A XA B A ENZ MR RAEREBLRKN A RO AICREEWRIR
E-RHS AT, BATUEBHRES LS. BTHAIERTH, FERERRYE
WRESIHXET B 2.5 B AERRRHAEE, RIMNEBRERIENMALARRIEKH
ANB—H Soriculus JBo X—tBRH T HH EIFHNB R

BAOEESHK S. (C.) boklini (Young, 1934) BE Soriculus (Chodsigoa) HJ
REE: TR HIRA M, BREEIBA.ETAR (Repenning, 1967)o

Kotlia (1991) & T HHXK/R 2.4 B HER—NF#h Episoriculus repenningio.
TR, SR Soriculus (Episoriculus) FIT; TITEH BN /IMER.

B LB Episoriculus gibberodon WIEBIR T8 E. candasus /Ny H T[T 1AFE
SHEM, EHEFIAPLEEHET. ZRSESATES. OFF, ZENBNLER
RIfighitE  (Anatolia), H{BLAURTCEIRERRE (Kormos, 1934; Repenning, 1967; De
Bruijn et al., 1970; Engesser, 1980; Reumer, 1984), Y i%MBE T Episoriculus Y. J&
B S A FRFE RV &0, (A EREUE R ERERN/DIER.

Soriculus praecursus ¥ A Chodsigoa WREHIRSTHEZN, HXNE LFHAFR
REEZTVERNERER, SBERM Soriculus (Episoriculus) [caudarus (MCZ20726,
ZEE, WE DI, 5ERS/N, BERE; iR 5; TaRXE S. praccursus
BTAg; TI & LT P, ORI T 5o S. praccursus BEH Soriculus HIFFE, {H
BEARANASTURAEEEY, HILEHEEN Soriculss BRNN—MFTIAEAER
WBo S. praecursus IR FIEMRATEERE T EIE Neomys FENRY Soriculine B

N—ERBE .

F2 LERHAMRREES, FERHBHER KB EHY, 1987F; FRHK
Risg AR RAZMNLBRA (Tedford §,1991 5F)

Table 2 Insectivora from the Yushe Basin, Shanxi Province. Taxa listed by
rock units, which follow Qiu et al. (1987). Dates (Tedford et al., 1991) refer

to horizons within formations that yield small mammals.

Do HBEA B AA BIRA
Mahui Formation Gaozhuang Formation Mazegou Formation Haiyan Fm,
5.7—5.3Ma (HH%) 4.3—4.0Ma 3.4—2.9Ma <2.5 Ma
Soricidae indet. Soriculus praccursus cf. Erinaceus sp. Sorex sp.
cf. Blarinini Blarinini sp. indet, cf. Blarinoides sp. nov,
Talpinae indet Desmana kowalskae Peisorex pliocacnicus
Yanshuella primaeva Yanshuella primacva
Scaptochirus sp. Scapsochirus sp.
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HeRh¥ = 2HHERFFHTHEEENERL BB REZVTRE
LM, W—HERIRAE Erinaceus WRHEHYI &, (EAHWRE. Hemiechinus FIAIHE
e, BRADIRRMERIEHNRE, SNERBIATHRERADSIIENSTE . BRI
Wy “cf. Blarinoides” 15 Shikamainosorex F{lo, BIBEE Sorex ZEWIBAATFiHH
U, BB Crocidura (LHBTELH, Wit B EFHAKE Desmana A ERRMIT—
ABEEF, BXBMAETENEREIN S —o Yanshuella EREHIWNABRT %
E(£ % Storch I, 1983), Kt B LH A Scaprochirus REX—XRPHER
HBRE, FRHEAXNBERIT Talpa Eo :

= & i

BAR,EERIE R IR AR ERARRD, B L . — R BRI EE . — Rk
B, AEEVHET=MER. HbhXEHMHEEREMEEUXRMENFT HRTER
FIA VL TELE TG Erinaceus, o LI Sorer ST HMAUBLAER REE; 5 L5
HRBHRE XL RN AT B LB iR G HAERE Peisorex M cf. Blarinoides, BI3
CI5cRE Soriculus praecursus Jg{ER, BBEAR G ANV EBHRT,

BEMNEMERENNRIAREEN, EXRBRTRENEE, ENRRERN
WEDRIMEF RERBENEM T HI, 5.7 BTERN—/ T EET Scalopini 5
Talpini FRERBRNEMTHBEEENNER. LFHNAEAERERIRE, Soriculini
# Blarinini FICFHEABETE—ERMEBRL R, EHtEMEETD, —H Scalopini 1
BUR, Rt RESHIAN. KB Desmana WEERVIBRBHS HWEER S MK
BHE R R,

B —NEHt R B ERE LAREE Crocidura, & ARBHIE Crocidure
faEhEEGH Y HIANT R Anourosorex (3B, 1985) kst FFF B
BAEH .

MENBREEEYHESZ LB RARRRES LB TEFERRE /T
44bX, Yenshuelle RBBRBIZE B KRR L Scalopini HEFIRINS Fo Mttabm
tHiEhR S X R Sorex FJRER—M AR, I SAEFREIE, ML R
BB R, hETREREPFHACHM, WREME (Blarinini) £FTIb
Echrhgitht (Adeloblarina, Repenning, 1967), F4A, WY BAOR [ 27E8H
i, B LK Peisorex 5 Blarina $55%, TIERLAH Btk R dhad B4 51 0% BE
Blarine TEEREE TN, BHELENHAREREFH /G (Jones et al., 1984),

(19934 8 A 16 HILEY)

2 % X MW
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TWO NEW SHREWS FROM THE PLIOCENE OF YUSHE
BASIN, SHANXI PROVINCE, CHINA

Lawrence J. Flynn
(Department of Vertebrate Paleontology, American Museum of Narural
History, New York, NY 10024 U. §. 4.)
Wu Wenyu

(Insitute of Vertebraste Palecontology and Palecanthropology, Academia
Sinica. P. O. Box 643, Beijing, China)

Key words Yushe Basin; Pliocene; Soricidae

Introduction

Insectivorans are biogeographically and paleoecologically important in late Ceno-
zoic small mammal assemblages of northeastern China. Under the direction of Drs.
Qiu Zhanxiang and Richard H. Tedford, a Sino-American team is investigating the
faunal history of the last 6 m.y. in Yushe Basin, Shanxi Province, 100 km south so-
utheast of Taiyuan. Here we provide preliminary lists of insectivorans recovered by
that project and a description of two new species. Qiu and Tedford (1990), Ted-
ford and Qiu (1991), Chen (1991), Wu and Flynn (1992), Flynn etal. (1991), and
Tedford et al. (1991) provide the geological and temporal setting of the localities
and discuss associated faunas.

Our project is a collaborative effort by many, including in addition to Qiu and
Tedford, Neil Opdyke (University of Florida), and William R. Downs (Northern
Arizona University), without whom this work would not have been realized. Li
Yuqing (Tianjin Museum), Jia Wenliang and Wang Taiming (Yushe Museum)
and IVPP colleagues Yan Defa, Ye Jie, Chen Guanfang, Zhu Genzhu, Chen Xiao-
feng, and Li Yizheng assisted in many ways, both scientifically and in friendship. Our
progress depended, of course, on the support of the people of Yushe. In preparing
the photomicrographs, we were assisted by Peling Fong, American Museum of Natu-
ral History, and by Yuan Lu, Applied Sciences, Harvard University. Mammal col-
lections of the American Museum of Natural History and the Museum of Comparative
Zoology, Harvard University, under the care of Guy G. Musser and Maria Rutzmoser,
respectively, formed the basis of comparison for the following systematic account.
Howard Hutchison, Berkeley, kindly provided access to comparative material.

Systematic paleontology
Order Insectivora Cuvier
Family Soricidae Fischer von Waldheim, 1817
Subfamily Soricinae Fischer von Waldheim, 1817
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Tribe Blarinini Stirton, 1930
Peisorex Kowalski and Li, 1963
Peisorex pliocaenicus sp. nov.

Holotype and only known specimen V8900, right dentary fragment broken
anteriorly and missing coronoid, with M/1—3 (see Table 1).

Locality and age YS 5, 3.2Ma, middle Pliocene.

Diagnosis Larger (15%) than P. pohkaiensis, with smaller mandibular foramen,
less anterior position of lower condyle articulation, heavier bony plate between upper
and lower condyle articulations; relatively larger M/3.

Etymology Reference to the age of the species, in contrast to the Pleistocene
age of the genotypic species. :

Description This large shrew (see Table 1) has a relatively slender horizontal
ramus (depth below M/1 hypoconid = 2.5mm). The mental foramen lies in front of
the posterior root of M/1. The coronoid is strongly deflected laterally with respect
to the horizontal ramus. The condyle is blarinine in structure with two articulations
separated by a bony interarticular plate that has a sculpted lingual margin. The lower
articular facet is placed far anteriorly, near the mandibular foramen and not visible
in labial view. Superior pterygoid fossa is a broad basin with a weak spicule. Exte-
rnal temporal fossa does not descend low on ramus; large masseteric fossa is a shal-
low depression below the superior sygmoid notch. Internal temporal fossa large and
confluent with mandibular foramen. Trigonid angles broad, protoconids relatively li-
ngual in position. Entoconids on M/1—2 have sloped anterior surfaces; posterior arms
of hypoconids terminate short of entoconids; hypoconulids undeveloped. Cingula on
molars strong labially, weak lingually. M/3 reduced, especially its heel: talonid very
narrow and without cusps, crescentic ridge representing hypoconid terminates at posi-
tion of entoconid.

Discussion Unfortunately V8900 lacks much of the coronoid, which is very si-
mple and lacks a spicule in the genotypic species. However, development of the co-
ndyle articulations, especially the anterior position of the lower one and broad but
sculpted interarticular plate, presence of a strongly basined superior pterygoid fossa,
and confluence of internal temporal fossa with mandibular foramen argue for assign-
ment of this species to Peisorex Kowalski and Li (1963). These features in turn su-
ggest closer affinity of Peisorex to Blarina than Cryptotis. Peisorex pliocaenicus is
markedly larger than P. pohkaiensis. The lower articular process is not as far for-
ward, the mandibular foramen is smaller and the mental foramen is more posterior in
P. pliocaenicus. Molars are similar, except that M/3 is relatively less reduced; the nar-
row and crescentic talonid crest of P. pliocaenicus is a feature subject to variation
and of limited usefulness in differentiating species based on samples of one each.
Lack of entoconid crests, posterior position of the mental foramen, and basined supe-
rior pterygoid fossa show this species (and P. pohaiensis, as hypothesized by Repen-
ning, 1967) to be a blarinine.

Several other large shrews are known from northern Eurasia and North America.
Recent researchers (e.g., Zazhigin 1980, Cai 1987, Qiu 1988) have noted large shrews
in the late Neogene of northeastern Asia, usually referring them tentatively to
Beremendia, a taxon well known in eastern Europe. In some features, particularly
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the simple coronoid, basined superior pterygoid fossa, anteriorly positioned lower ar-
ticular process, emarginated interarticular area, and narrow bar between pterygoid fossa
and mandibular foramen, Beremendia approaches Peisorex. Peisorex is more derived
in these features, particularly the anterior position of the lower articular process,
which also projects farther medially.

In addition to a Beremendia-Peisorex clade, another kind of large shrew was a
distinctive element in the late Neogene microfauna of northern China. This shrew
resembled Blarinoides, which is well known in eastern Europe and is readily differe-
ntiated from Beremendia (Rzebik-Kowalska, 1976). Shikamainosorex (Hasegawa, 1957)
may be a2 member of this group. The genus is well represented in Pleistocene depo-
sits of Japan and is closely related to Pliocene North American Paracryptotis (Rze-
bik-Kowalska and Hasegawa, 1976). These genetra share a spatulate coronoid with a
prominent spicule, a wide and unsculpted interarticular area, and a weakly basined
superior pterygoid fossa. The lower articulation in this lineage is not so far anterior
or medially projecting as in Peisorex. The Blarinoides-Shikamainosorex group is re-
presented in Yushe Basin by dentary and dental material (Fig. 1, Plate I) from lo-
cality YS 87 (about the same age as YS 5) and possibly localities YS 50 (4.2 Ma)
and YS 32 (5.4 Ma).

Tribe Soriculini Kretzoi, 1965
Soriculus Ellerman and Morrison-Scott, 1951
Soriculus praecursus sp. nov.

Holotype V8898.1, complete left dentary with all teeth.

Hypodigm V8898.1; V8898.2, left dentary fragment with M/2—3; V8898.3 and
V8898.4, two right M/2 (1.35 X 1.6; 1.3 X 1.5*mm).

Locality and age YS 50, 4.2 Ma, early Pliocene.

Diagnosis Smaller than S. nigrescens, about the size of S. (Chodsigoa) lamu-
la, with crowded anterior dentition, labial incisor flange ending below back of P/4;
lower condyle not transversely elongated, and not anterior in position; coronoid pro-
cess strong and high, with short spicule midway to upper sygmoid notch; cheek
teeth uncompressed laterally, M/3 not greatly reduced, M\2 with weak hypocone and
not deeply emarginated (see Table 1).

Etymology Latin, forerunner, to reflect that this species preceeds other Asian
soriculines, although it is not clearly assignable to any living subgenus.

Description Neomyine jaw articulation with the two portions of condyle sepa-
rated by a narrow, emarginated interarticular area. The articulation is nearly L-shaped,
the vertical arm being long and slender, but making an angle of about 105° with the
lower arm. The lower arm is a heavy, cylindrical articulation; the upper articulation
is slightly inclined and smaller. Whereas the coronoid tilts laterally from the horizo-
ntal ramus, the condyle is only slightly tilted. The lower articulation is separated
from the lower sygmoid notch by a groove. In these features V8898.1 is much like
Soriculus (Episoriculus) caudatus, and similar to the larger Neomys fodiens and So-
riculus nigrescens; S. (Chodsigoa) has a heavier condyle with anteriorly displaced
lower articulation, and the coronoid is more tilted. The coronoid is heavier than in
S. (E.) caudatus, with no strong anterior inclination of its tip, but with a faint su-
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lcus at its summit, as in S. (Chodsigoa). The small coronoid spicule descends only
half way down to the sygmoid notch. The superior pterygoid fossa and its boss are
undeveloped. External temporal fossa extends ventrally to near top of lower articula-
tion. Position and relatively large size of internal temporal fossa and mandibular fo-
ramen as in S. (E.) caudatus. The mental foramen is located below the middle of
M/1.

The teeth as preserved in this sample show no pigment; pigment is minor in spe-
cies of Neomys and Soriculus, nearly absent in subgenus Chodsigoa. The incisor tip
is broken, but was probably relatively short and simple with one low dorsal cusp,
now nearly removed by wear. There is a basal cingulum both internally and -external-
ly. Externally, the incisor extends to the back of P/4. Two antemolars are robust but
crowded; external lobe of P/4 descends well below level of molar row. Molars with
strong cingula labially and lingually. Entoconid on M/1—2 high with moderate crest,
separated from low hypoconulid by narrow trough. M/3 moderately reduced, having
a low entoconid on a narrow talonid.

Upper cheek teeth are represented by two M/2, V8898.3 (broken in the metasty-
lar region) and heavily worn V8898.4 preserved in a portion of maxilla. The molar
is low crowned and rectangular in occlusal view, with preparacrista and postmetacri-
sta of about the same length. The metacone is larger and higher than the paracone,
but the W-shaped ectoloph is symmetrical and lacks styles. The symmetrical V-sha-
ped protocone is centered opposite the postparacrista. The preprotocone crista con-
tacts the base of the paracone, but the postprotocone crista terminates short of the me-
tacone. No conules are evident. The hypocone is low and its flange is moderately
indented at the middle of the tooth, but a postcingulum spans the entire width of
the tooth. There is no precingulum or lingual cingulum.

Two upper incisors from YS 50 may represent this taxon. One, although worn,
is well preserved. It is simple, without indication of the secondary medial cusp at
the apex.

Discussion The systematics of the species of Soriculus and its allies is far from
settled, mainly because polarities and character distributions within the group have
not been established. Hoffman (1986) thoroughly reviewed eastern Asian shrews, re-
cognizing the close relationship of species traditionally assigned to Soriculus, Chodsi-
goa, and Episoriculus. Without considering hierarchy among them, he recognized these
clusters of species as equivalent subgenera within Soriculus. In dental and mandibu-
lar features, the three are united by a crowded anterior dentition. All share with Ne-
omys, their close outgroup, a slender L-shaped articulation, slight pigmentation and
M/3 with two-cusped talonid.

S. nigrescens, the single representative of subgenus Soriculus, is the most deri-
ved of the species of Soriculus. It shows fossorial adaptations and its molars are di-
stinctly laterally compressed. The five species of §. (Chodsigoa) show a heavy and
twisted jaw articulation, laterally deflected coronoid, and anteriorly placed lower co-
ndyle. The four small S. (Episoriculus) species have incisors with two cuspules.

As presently understood, these subgenera are monophyletic, but their interrelatio-
nships are not clear. Change in taxonomic rank could be warranted if cladistic ana-
lysis of the features of the species resolves relationships, or if the higher taxa can
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be traced through a long fossil record. Given a spotty fossil record, and the fact that
subgenera based on derived features are not unequivocally recognizable before about
2.5 Ma, we elect to submerge living and fossil soriculines into the single genus Sori-
culus. This decision is based on lack of a better immediate solution; it is not a de-
sirable situation, given that the namebearer of the genus is perhaps the most derived
member of the group and that no fossil shows its autapomorphies.

Features of Soriculus (Chodsigoa) are preserved in the Pleistocene S. (C.) bok-
lini from Zhoukoutien (Young, 1934). These include anterior placement of the lo-
wer condyle articulation, inclination of the coronoid, and reduced M/3 talonid lack-
ing entoconid (Repenning, 1967).

Kotlia (1991) named Episoriculus repenningi from 2.4 Ma rocks of Kashmir.
This small species occurs near the range of living Soriculus (Episoriculus) and exhi-
bits two cuspules on the lower incisor.

Late Pliocene Episoriculus gibberodon is on average somewhat smaller than E.
caudatus. The cheek tooth row of E. gibberodon is not as crowded although the
lower incisor morphology is similar to that of E. caudarus. This species is widespread
from Poland and Hungary to Rhodes and to Anatolia, where it possibly has an earlier
record (Kormos, 1934; Repenning, 1967; de Bruijn et al., 1970; Engesser, 1980; Re-
umer, 1984). Placement of this species within subgenus Episoriculus is consistent with
shared primitive features, and supported only by the presence of two cuspules on the
incisor.

Soriculus praecursus occurs within the range of Chodsigoa, but this early Plio-
cene species does not possess the derived features of the subgenus. It does not com-
pare precisely with living Episoriculus. Soriculus (Episoriculus) caudatus (MCZ
20726 from Yunnan Province, see Table 1) is small, has proportionately narrow mo-
lars and gracile antemolars, and has a lower jaw articulation that is more slender
and elongated than in S. praecursus; its incisor terminates below the anterior end of
P/4. Given that this early Pliocene species presents soriculine features, but none of
the autapomorphies of living subgenera, it is considered a member of Soriculus witho-
ut reference to subgenus. In most features S. praecursus probably preserves the primi-
tive morphotype for soriculines, including Neomys.

Other yushe insectivora

Table 2 lists insectivorans collected by the IVPP-AMNH expedition from the
Yunzhu Subbasin of Yushe Basin by stratigraphic occurrence. Our group has recove-
red a single hedgehog specimen, which is consistent with Erinaceus, although the ge-
nus Hemiechinus can not be ruled out. Shrews are represented by soriculines and bla-
rinines, which seem to occur throughout the section, except for the Haiyan Forma-
tion. The Mazegou “cf. Blarinoides” is similar also to Skikamainosorex. Sorexr does
not occur until Haiyan time and Crocidura is not recorded except in overlying loess
deposits. The water mole Desmana in the early Pliocene of Yushe is attributable to
a known European species; it is among the first records of the group for China. Yu-
she records of Yanshuella extend to a younger time than the record of this Ertemte
scalopine (see Storch and Qiu, 1983). The early Pliocene Scaptochirus represents the
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oldest known record of this lineage, and supports generic distinction from Talpa.

Conclusion

Despite the biases of poor representation in fossil assemblages, the insectivoran
fauna of Yushe Basin is shown to be rather diverse, with a hedgehog, several
shrews, a desman, and at least three other moles, most of which are closely related to
living species. The hedgehog tooth probably represents Erinmaceus, which is present
in Shanxi Province today. Other soricines are well represented. Late Pliocene Sorex
1s close to living Asian species; affinity of early Pliocene specimens is less certain.
In the later Pliocene, two blarinine shrews are present, Peisorex and cf. Blarinoides.
Soriculines are represented by Soriculus praecursus, which does not show the special
features of any living subgenus.

The temporal distribution of Soricidae and Talpidae shows stability with some
turnover. The oldest sites contain taxa not found in younger levels. A mole at 5.7
Ma represents a species of Scalopini or Talpini without a close relative in later Yu-
she horizons. Pliocene assemblages show stability in composition. Records of soriculi-
nes and blarinines indicate that shrews probably were diverse at all times. Of the
Pliocene moles, a scalopine and talpine are probably continuously present. A desman
record shows higher mole diversity and argues for some moist habitat.

The single Pleistocene insectivoran represents the ubiquitous shrew Crocidura.
Oddly, this diverse genus and Anowrosorex, which is common in the Pleistocene of
China (Zheng, 1985), are not indicated in the Pliocene of Yushe Basin.

Biogeographically, shrews and moles are interesting because they have holarctic
distribution at low taxonomic levels, reflecting Late Cenozoic dispersal. For Talpidae,
Yanshuella adds to the known Old World record of scalopines in the Pliocene. The
holarctic shrew Sorex, possibly a living species, is present in the late Pliocene of
Yushe Basin. Blarinini live today in North America, but are present in the Pliocene
of Yushe Basin and possibly appear there in the latest Miocene. If blarinines origina-
ted in the middle Miocene of North America (Adeloblarina, Repenning, 1967), this
date would indicate dispersal of the tribe to Asia by the late Miocene. If Peisorex
is close to Blarina, its Pliocene record could indicate Asiatic origin of Blarina, which
is not known in North America before the early Pleistocene (Jones et al., 1984).

BEiRii88 (Explanations of plate)

BEhE 1 (Plate I)
%@ (¥th)Soriculus praecursus sp. nov.

(1) V. 8898.2, ZTHH My, BEM; (2) V8898.3, 15 M, FHEM; (4) V8898.1, AZTHH
M, s, 230, EEEERE (F#) Peisorex pliocaenicus sp, nov. (3) ERRA, V8900, AT
5 M,_y, FEW. LIEES cf. Blerinoides sp. (5) V8895.1, 5 M', EE#, YS87. L{ERAE cf.
Blarinini, (6) V8897, /& M' EEH#M, YS324

Yushe shrews: Soriculus praecursus(1,2,4) and blarinines (3,5,6). V8898.2 (1) and V8898. 3
(2) in occlusal view and at same scale; V8898.1 (4) in oblique lateral view. Peisorex plioca-
enicus, holotype, V8900, (3) in occlusal view. V8895.1, cf. Blarinoides sp. from YS87 (5),
and V8897, cf. Blarinini from YS32 (6), both upper right M', at same scale.
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