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(Episoriculus caudatus umbrinus)
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WE: ESNE AR 2 Fe e sirt, R BB 42 248 7 K 2 B R VE 76 7 Al (Episoriculus
caudatus umbrinus) MEPE 2 5. RUCREMPRAAEREN, KK 5758 57.2 mm Fl 504 mm, ZE&K
(532 mm f146.7 mm) WA Tk, RBHEREZER/N, RHEEIEG. FLEKSHHN 11.9 mm
F12.4 mmo fiAA 17.28 mm A 17.23 mm, EHUEHELE (5.02 mm A 4.96 mm) 55K (7.72 mm
M 7.56 mm) ZEEH 65.31%. 1T 1M BRRYG 4 8, 58 1 SO AIEE 2 BORth /NE L, B
KFEE 3 BRYG, 5 4 RN, FATE 3 RARURAT I GAERM. 15 1 ARTEY, 3 ME ik,
%3 MEAvDN. FIH CHER KR MRS RZEITRR, S LR REWF NG K 2 RRE G
WA, £ T Cytb JEH 4741 (1140 bp), RARbRA 5K )2 T P61 Ja8 v 174 e 1K 2 s VL 7P I ot 4
BRI, 1F0.030 ~0.062 2], RGRAEMMEIR, 2 ShRA I K 2 M50 IRl — A B R i
W5y 32, HE—BAE SEARVCRAE 2 SRR AR B K R S VR G S
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Episoriculus caudatus umbrinus Found in Liupanshui,
Guizhou Province, China
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Abstract: Two female specimens were trapped by the pitfall trap method in Munike Village, Yangmei
Township, Liupanshui City, Guizhou Province, China. This discovery will expand our knowledge about the

geographic distribution of Episoriculus. Morphological characterization, and measurements about external and
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cranial features were used in morphological studies. Genetic distances were calculated and phylogenetic tree
was constructed based on the complete sequence of mtDNA Cyt b gene (1 140 bp) in molecular biology
research (Table 1). The head and body length of the two specimens are 57.2 mm and 50.4 mm, with their tail
lengths (53.2 mm and 46.7 mm) slightly shorter than the head and body lengths. There is little color difference
between the back and the ventral surface of the tail, and the ventral surface is slightly brown. Hind feet length
is 11.9 mm and 12.4 mm. Condyloincisive length is 17.28 mm and 17.23 mm. Maxillary breadth is 5.02 mm
and 4.96 mm. Maxillary breadth to palatoincisive length (7.72 mm and 7.56 mm) is 65.31% (Table 2). There
are 1 upper incisor and 4 upper unicuspid teeth. The first and the second unicuspid tooth are similar in size,
significantly larger than the third unicuspid tooth. The fourth unicuspid tooth is very tiny, and inserted in the
inner side of the gap between the third unicuspid tooth and the premolar tooth. There are 1 premolar and 3
molars in the maxillary, and the third molar is smaller. There are 1 incisor, 1 unicuspid, 1 premolar and 3
molars in the mandible. Based indentification on key to Episoriculus, the specimens collected are determined
as E. caudatus umbrinus. The genetic distances between E. c. umbrinus specimen recorded and our specimens
were the nearest between 0.030 and 0.062, based on mitochondrial cytochrome b gene. It was shown that our
specimen lay in a monophyletic clade together with E. ¢. umbrinus in the phylogenetic tree, further confirming
our identification. Phylogenetic Bayesian tree of the genus Episoriculus shows that E. c. umbrinus has the
closest relationship of phylogeny with E. sacratus, followed by E. c. caudatus. The two specimens of E. c.
umbrinus are not only the new record of E. caudatus and E. c. umbrinus in Guizhou Province, but also the
new record of the genus Episoriculus in Guizhou Province.
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KRS (Episoriculus caudatus) 3
J&TH1 H (Soricomorpha) £} (Soricidae)
KETMEE, OiEESh M (E c
caudatus) FIVEFE Rl (E. c. umbrinus) A IE
fft (Smith 2009, A 2021). HATEA
Hoy I A e Wl 8 L P I P AR A ST e ) 0 A

(Abramov et al. 2017, Burgin etal. 2018), {H
H AT an SRAE AL YA, o A i AsE AN 58 4
B, HAYFNX A RHEEA B (Burgin et al.
2018, ZRAHSCEE 2021). WK RGP
PAE B N 53 A0 XA T = B A VR, EE 4
B934T X O D FEZR G 40 ) b S Ak e A5

(Abramov et al. 2017, Burgin et al. 2018).
FEE NG e 72 B A R WL ZF ERkiE (He etal.
2010), JEA& A4+ A W) 254 18 /b (Hutterer
2005, Burgin etal. 2018), AT AR HE
S ER B A RAIT 5T (1 R A 2

TESTINE N EK TN 2 BB ok (igdk
#71850m, 26°33'01”" N, 104°57'18" E), F|H
FapHEILE 2 RKETMEEIRA CRES
53 GZ6T M GZ69)o REEHIMIA N FERAE
o ZILELEM Cyt b ZEF 4541 (1 140 bp)
Z+#H1 (Abramov et al. 2017, Burgin et al. 2018),
FTRAR 2 S R AR I s A e Wi i VR PG Aol
SETUNE R A IERK . A B aTWoE T AT
JYE 2= B S AR bR AT

1 SEWHE

TR RFAEN &

XT B 4 SR B8 BR AR 3E AT T 25 e Ak 4 38 A
&, SMEIESHATRENRE (MP3002 B+
RV, BlETRZERERAR, HiHE
0.1g), RIFHATKERFRNE (500-196-30
HPHERR, =F, BifiZE 0.1 mm), O
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ek, BK. FRK. B, Skl BdE b
FrER (=3 500-196-30, FE#HiZ 0.01 mm)
W, WM. Wmise. fnms . BER 5
K EEK, FaEE. Bak. BEK. -
WH. 52 ERWEERE. iTHKNSE 3
FAWEEE . SRR PR RALYE . ALK
TR, RN BRR . RR
FE. R (NED mis % & (WD J&
50 o AR TS bR & K Heaney 5%
(1983) Woodman %5 (1993 ). Jiang %5 (2001)+
Hoffmann (1987) ###r#k55 (2005, 2007)

(771
12 S FRGHHT

PERUTRAE 2 SHhRARINIAALLR, Ff-
SRR R4 DNA. {514 L14724/
H15915 ¥4 Cyt b ZERF4)F%] (Irwin etal.
1991). PCR ¥ 34, /=#aifk, My G514
MFF. FF3U%F EditSeq (DNASTAR K fF41)
BEAT S o

fE GenBank T £ K J& V.M & J& 47 Fh A0
Rl Cyt b FER P (3£ 1) FIA Clustal W 3K
AT P B EEXE R MEGA 5.05 115 8HE R

K1 TREELMEBYF Cyt b B 5 KXt N F# A I A

Tablel Downloaded sequencesand corresponding species and subspecies

TS
GenBank
accession No.

A

Sample number

YRl ANALE o 44 Bk

Species and subspecies

FEACR S

Sample collection location

E. umbrinus 1 MF577030 e LK VL 7 I o

E umbrinus2 GU9R12T2 Episoriculus caudatus umbrinus
E. umbrinus 3 GU981273

E. umbrinus 4 GU981274

E. umbrinus 5 GU981275

E. umbrinus 6 GU981276

E. umbrinus 7 GU981277

E. caudatus 1 AB175114 M K . R i = g A
E. caudatus 2 AB175115 E. ¢ caudatus

E. soluensis 1 AB175112 RIKKERIHE E. soluensis
E. soluensis 2 AB175113

E. leucops 1 AB175111 KK FERURE E. leucops

E. leucops 2 GU981284

E. leucops 3 GU981283

E. leucops 4 GU981282

E. leucops 5 GU981281

E. macrurus 1 GU981290 it 28 E. macrurus
E. macrurus2 GU981289

E. macrurus 3 GU981288

E. macrurus 4 GU981287

E. macrurus 5 GU981286

E. macrurus 6 GU981285

E. macrurus 7 AB175109

E. macrurus 8 AB175110

#ES Vietnam

F[E #5711 Gong Mountain, Yunnan, China

F[E #5711 Gong Mountain, Yunnan, China

i [E = F VBT AR 97X Lancang River Reserve, Yunnan, China
FE ZmJCE 11 Wuliang Mountain, Yunnan, China

F[E #5711 Gong Mountain, Yunnan, China

FE 2 JCE 11 Wuliang Mountain, Yunnan, China

JEYH/K Nepal

JEYH/K Nepal

JEiH/K Nepal

[E 7 Yunnan, China

[E 2 Yunnan, China

JEIH/K Nepal
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GenBank g .
Sample number accession No. Species and subspecies

FEACR S

Sample collection location

E. sacratus 1 KM503097 KIgKJERRE E. sacratus
E. fumidus 1 AB175108 BIEKERM®E E. fumidus
E. fumidus 2 AB175107
E. fumidus 3 AY 033086
E. fumidus 4 GU981280
E. fumidus 5 GU981279
E. fumidus 6 GU981278

s EPY)I] Sichuan, China

FFE 475 Taiwan, China

. LLLZ /MBS (Crocidura shantungnesis)
Cyt b JEA4MEE, FIF MrBayes 3.2.7 # &
JRE U Y R Ja8 AR A 1) DL BT R G

2 SR

21 TESFHEMfR

KUCKAR 2 SHEVERR A AR, Sk
K8 57.2 mm A1 50.4 mm, B (53.2 mm
H146.7 mmDBE AT Sk, B/ SAEKN 93%
(£2), HERERERG, HEEGHA. 2
M E AR, HnEREE. FEK
11.9 mm F1 12.4 mm (38 2). fiE 2iEEE,
fii4s K 17.28 mm Al 17.23 mm, EAIE %
(5.02 mm F1 496 mm), AE % 5K
(7.72 mm A1 7.56 mm) 2 LN 65.31% (K 2),
T SR DX 3z AR A, R B H W i (P
la, b)o BT 1 #, BONKE, #7995
W%ﬂt?Fﬁbﬁéé%m%?%A¢”dﬂ

1) L$Nm4ﬁ WKKT%E, HAE
1R 2$”¢ﬁ¢ﬁu,%1$%
Vilg KT $” 2 BRGIE BET A 1
$“m R KT 58 ﬁ%ﬁ,%4$“*w

, BT 3 HAUTAIET T 4ERT A, 3
@é%m%%w3A$”mﬁ%,%éﬁﬂm
YR (B 1b, o). B 1 M AS, Hidsh
MsEEA FEatR (- 1b). L3 Ak,
53 MANKADN (- 1b, o), (RITEMNIFAR
2 MG MU “W” T (B 1b). T
AL ATV 1 ACRAR Y T OBCET R 3 M

, EOORIUE TN AW AT %Al
u2ﬁ&aummm<llw

FIFH C AR KR P R B A R R AT AS:
% (Smith 2009), %8 Ay IR K R R RE 3 75
P, FLTR 2SI AR 046 115 K it VL 7 T o
A RUKIREH 2 R RS
FhFRAIG /N T Allen (1938) FRIER 2 ShrAs

K2 WEKEBBEALMIMENLEEE

Table2 External and cranial measurements of Episoriculus caudatus umbrinus

e N R BT i 2 1
- Guizhou, China Yunnan, Assam, India Yunnan, China
R AWFFL This study  China Hoffmann 1986 Hoffmann 1986
Measurements ———————— Al - -
GZ67  GZ69 19;‘; ERIE + bR M ERIE + bR el
? ?Q Mean £ SD Range Mean + SD Range
{ATE Body weight, BW (g) 4.3 3.1
PRI 572 504 60 65 58.33+0.88 44 - 74 62.00 + 1.05 58 - 69
Head and body length, HB (mm) n=63 n=10
JEK Tail length, TL (mm) 53.2 467 55 55 50.60 +0.48 42 - 58 53.67 £0.93 50 - 58

n=:63 n=9
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gR2
T BB 5 ] 2
. Guizhou, China v 000 Assam, India Yunnan, China
B AW This study  China Hoffimann 1986 Hoffmann 1986
Measurements T Allen N "~ N ~
GZ67  GZ69 g SEME + bRvEE REnEE| FEME + bRvEE T
Q Q Mean + SD Range Mean + SD Range
JG 2 Hind feet length, HF (mm) 11.9 124 12 12 12.1£0.10 10-14 1275+0.17  12.00 - 13.75
n=065 n=10

HK Ear length, EL (mm) 4.2 5.8
Fifi 4K 1728 1723 181 186  17.50+0.06  16.80 - 18.50  17.98+0.13  17.50 - 18.50
Condyloincisive length, CIL (mm) n=39 n=38
W§F56 Cranial breadth, CB (mm) 8.82 910 9.0 9.1 8.4§ i (1)505 8.15-8.75 8.8?;211 8.65-9.10
It 540 527
Height of the braincase, BH (mm)
IE ) 3.96 3.83 3.84+0.05 34-40 3.93+0.06 3.75-4.04
Interorbital breadth, IOB (mm) n=13 n=4
W Rrostral length, RL (mm) 7.01 6.89
BEK 10.89  10.87
Postrostral length, PRL (mm)
A 5.02 4.96 4.93+0.03 4.80-5.10 5.13+0.05 5.00 - 5.20
Maxillary breadth, MB (mm) n=13 n=4

2K 7.72 7.56 7.50 £ 0.05 7.20 - 7.85 7.88+0.13 7.70 - 8.25
Palatoincisive Length, PIL (mm) n=13 n=4
e 785 777 81 85
Postpalatal length, PPL (mm)

RSP INS 722 7.9 81 82
Upper toothrow length, UTL (mm)
EBNEL SN 482 471 50 49
Maximum width across the upper second
molars, M>-M? (mm)
HTFA% 5% 3 EAWES 429 441
Distance from the upper fourth premolar
to the upper third molar, P4-M3 (mm)
Jr IR 326 3.1
Postpalatal depth, PPD (mm)
P KFLGE 2.95 2.94
Foramen magnum breadth, BFM (mm)
INIES 10.80  10.78
Mandibular length, ML (mm)
RS 6.93 696 73 73
Lower toothrow length, LTR (mm)
Tk 3.26 3.08
Length of lower incisor, LLI (mm)
MR I e 5 3.67 372
Height of coronoid process, HCP (mm)
TR TR L 239 238
Height of coronoid valley, HCV (mm)
KA 326 321
Height of articular condyle, HAC (mm)

(D IS 52 128 127
Anterior palatal breadth, APB (mm)

(WED JElE 5% 221 2.09

Posterior palatal breadth, PPB (mm)
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Fig. 1 Skull of Episoriculus caudatus umbrinus

a. LEUSTEM: b, LESUEER: o LEUSMIE: d Nk .

a. Dorsal view of the maxilla; b. Ventral view of the maxilla; c. Lateral aspect of tooth of the maxilla; d. Lateral aspect of tooth of the mandible.

(X 2), (HHTEESH A5 AT AL BN FERT 5% 4
e E = CHE R ZE0EE N (Hoffmann
1986) (% 2).

2.2 DNA 544

AW AT 2 KB MEEIRA (GZ67
M GZ69) 1 Cytb JE[H, 4xK35°5 1 140 bp,
FIF MEGA #41¥) Kimura2-Parameter %5
GenBank T #K 2 Y& BT A& P Fh F S0 F 14
AN B T IRE R B . 2 ShrARS KM
il B8 ) o R ST Ao o Xy R 2 Bl L G IV g
FERE S s, 7F 0.030 ~ 0.062 2 [f],

Dt RGN IR, AR RS
BT (B 2), 50N 2 ShrA SR K E
EE MR B — N 533, SCRFER 100%,
B UE AR VCRAR 2 MR AS 24 15 K 2 Wi i
EPEIEAN, (A I 4 I K R i L 7 T A
W EBAEAE—E 77t

3 i
WIEK RS 4 DA, B E. c.
sacratus. E. c. soluensis. E. c. caudatus. E. c.

umbrinus. Motokawa 4§ (2005) &I, E. c.
umbrinus 5 HABFIEA EAEAE—EE R,
Motokawa %5 (2008, 2009) #:-TF#7%, E. c.
sacratus (2n=358, FN=108). E.c. soluensis
(2n=74,FN = 126)fll E. c. caudatus(2n = 60,
FN = 118), #ix 3 MEFEFAF, BIKIEK
FEfiE (E. sacratus). RIKKEMEE (E.
soluensis) KIS K Rk (E. caudatus). 2%
T 58 15 K 2 M SR 7 I Fh BT AH [F] 43 28 7T
(1) 3 AT ESE T N Fr, Abramov &5 (2017)
XoT 8 T PR A K 2 D G VO 1 T P T i SR T
B, o HAZB KRR (E. umbrinus) 4
SCIRREATARIE, TR IR K R R REVE T
Vo R 4 A 2 8 - S o 2 TR A L
NIRRT ZESR . AU RS K AER
PLEr BAE E MR (100%), HiEEK R
W U R RRAE—e . WRG KA LA
Eih, 5WEKEREEE VA RREKERR
I R RS, o 2 E1E KR
T REAUUE V180|147 R N 2 5V e 5K 1V B T e
F K R MR E P R . BT A 5T
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E. fumidus 4 GU981280
l_EE. fumidus 6 GU9B12T8
. Ly :
100% L fumidus | ABITSN08 | &5 K REBHIRG E. fumidus
E. fumidus 2 AB175107
E. fumidus 5 GU981279
57% [ E macriurus 7 AB175109
E. macriurus 8 AB175110
N ek
. MACrurus .
100% 4|—EE macrurus 3 GU9g1288 | ANEIKFERIRE E. fumidus
E. macrurus 6 GU981285
99%| [ E macrurus | GU981290
E. macrurus 2 GU981289
100% — E. soluensis 1 AB175112 .
U & sohonsis 2 AB175113 | FREAKSBRI E. fumidus
E & loicops 3 GUO 1281
0 . leucops
100% 100% E. lencops 4 GU981282 | KIREERIRE E. fumidus
E. leucops 2 GU981284
02% N JE leucops 1 AB175111
KO a2 AB173115 | WK B E TR E. . coudans
B 100% E LKMS503097 | JRIEKEERIRE E. sacratus
E. umbrinus 3 GU981273
E. umbrinus 2 GU981272
E. umbriuus 6 GU981276
E. umbrinus 5 GU9B1275 | 3515 K RRRBEEFE WA E. c. umbrinus
E. umbrinus 7 GU981277
E. umbrinus 4 GU981274
E. umbrinus 1 MF577030
GZ67
GZ69
WiF/NEsRE
Crocidura shantungnesis

B2 ZET CytbEFEMENKELIMNEENY N T RERER
Fig. 2 Phylogenetic Bayesian tree of the genus Episoriculus based on the Cyt b gene
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K WP B 72 B A R LR R GE (He
etal. 20100, PAAEARAE 5 IR 2 RiTRGT A o4 MIE Fif
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(9734 X R BB ZR A 400 ) A b R e b3
(Abramov et al. 2017, Burgin etal. 2018), A&
YR A 2 B VL 78 I PR SR b 7S 2K T A A
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WA X = B A )& = B e Jat, (H BN 7S 37K ER
HENANOIR B X T, HHEHTTICH
i T8 rh 4 1 K 2 B L P S P 2R G 1R 43 AT
G AR NE KRR PG R bR A A
{HZZ AR APZE B2 M PR IC %, [FII 2
Kl Ja8 7E 5 M B ie 5%

ARG MG K R R RFE 78 M bR A S
GenBank T~ %5 146 15 K R B stV 14 S0 st 4% R
BIAE 0.030 ~0.062 ], HkH T = BIuHEH
W ES X B £ &= i CE. umbrinus 5 f1 E.
umbrinus 7) AL (E. umbrinus 4), PLK
WEFILEAEA (E. umbrinus 1) 8% LR

AN, AH5SRE T 2 F SR AL X T Ll AR
A (E. umbrinus 2. E. umbrinus 3 1 E. umbrinus
6) ABIR B AL 04 . M RG R AR TR
TEFEF AR, I =R AL Es
X DT LU A 5 JHAth 4 A7 DX 435 P e 1 2 R
PEA A BE RA R R =g Ph b AL
BT bk, X AP RAR AT 2 52 B AL AN
TRV SE 7K 2258 55 BEL I 17 25
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