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New Locations of Sorex minutissimus Was Found in Northeast China
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Abstract: One specimen (CH5) was trapped at Hengdaohezi region (44°48'44"N, 129°02'04"E, altitude
740 m) in 2014 in Heilongjiang Province, China. Two more specimens (DE7, DE12) were trapped in 2015 in
Dalai Lake region (48°37"20"N, 117°53'17"E, altitude 720 m) in Inner Mongolia Autonomous, China. The
three specimens (CH5, DE7, DE12) were identified as Sorex minutissimus (Table 1 and Fig. 1). Two
specimens (080910, 090920) that was collected in Laoning Province and recognized as Insectivora, Soricidae
were corrected as S. minutissimus (Table 1 and Fig. 2) by the phylogenetic tree constructed by the complete
sequence of mitochondrial cytochrome b gene. The specimens (CH5, DE7, DE12) and specimens (080910,
090920) were gathered together in the branch of S. minutissimus (Fig. 3). The result supported morphology
results further in this study. The specimens (DE7, DE12) of S. minutissimus are considered as a new record in

the mammalian fauna of Inner Mongolia Autonomous. The specimens (080910, 090920) are corrected as the
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new record of S. minutissimus to the mammalian fauna of Liaoning Province, too.

Key words: Insectivora; Sorex; S. minutus; S. minutissimus; New record

/NG R (Sorex minutus) AT G CS.
minutissimus) #BsJ& T HtH CInsectivora)
WRERl (Soricidae) WiREJE. MEEEE 20
i AR BRPNFIALSE I — AN 8. /N
WE 2 A Tl R PR, AU P 5 1) 2 2]
I J& FETT AN DUINZRIST, 3 BT K 28 1L kR R
ik (Wilson et al. 2005). i ik 2> 41 T A6
Jak Fif L2 Y0 JE W R 2R AR 2 FE AR FIE 1) AR
. BERAAR S dbiE. SR E R E
FgEE (Wilson et al. 2005). % (/DkE (£
dUH s MR TR ) (FMILk 2010)
—X 2 AN/NEIRERRAS (BRAYS: 080910 FH
090920, JEHRfFHUERRA) HIRAEMIL T4 8
e ELid AR I F e NG LR o Ay, JF A
S 2 AS/NRRE PR A TE 222 AR 5 W R SR
T Dy 1986, Hoffmann 1987, Smith 45
2009), AUt VEETEARALHE D — 20 X 0 i iy
HATHORE, X 2 AN JEDE AR AR AT BE— 0
Iy FHAT T o

B ATRR A ) TS R AN 3 1 A2 3
Pt A OSCHER PR AR A DS E LX), R
AT WS, BT ML T A RN
Hia X B4l k.

1 MREThE

11 FFRAE

FIFHFEBEE, 2014 4F 7 ARV RIE
T HIX (44°48'44"N, 129°02'04"E, KL
740 m) SRAER| 1 HEES, R4S A CH5.
2015 4 8 HAE W B A DXk 3R X
(48°3720"N, 117°53'17"E, k%) 720 m)
KRAEEF| 2 RS, #5445 4 DE7 #l DE12.
IR 3 SERAERIFRHIARA, LR (/R
(EEHRH: BEED TR Fas) (IMLH
2010) —3CH3R 2 SR A (081910 F1 090920,
PRI JEERRAD

12 AMERCREERE

TER R FERR A AT BRI FCRT,  Se AT 44
HFRE (MP3002 HLFRF, BigfEFR2EAL
MAMWRAR, K4 0.019) Fskikk. BK.
Jr e K S H s AN AE R (500-196-30 1L
FHERR, =3, K2 0.01mm). FIHHE
TECE R R EFRA SR 10 ANEh, (5G4
K (greatest length of skull, GLS). fiid&K
(condyloincisive length, CIL). #:K: (basal
length, BL). /i (cranial breadth, CB).
i/ = Cheight of the braincase, BH). [E i) %%
Cinterorbital breadth, 10B). 5 (palate length,
PL). %14 Cupper tooth row length, UTRL).
T4 %K Clength of mandibular tooth row,
LTRL). #i# (a5 (maxillary width, MW),
BITERRARRIEE , IRkl F VLA S il & .
[ NS = QNI 8 v 71§ SN T o S
5 R M RS (2005, 2007) Jrikillas, 3
S5k Hoffmann (1987) J5 i, Jil&
FEREA 0.01 mm. RSl s (R 1 5H K3
Mk (%3 1986, Hoffmann 1987, Yudin 1989,
Smith %5 2009) Hr 2 At AHCH S LuxE,  BEAT
IR EE .
1.2 S EYHELR KB

BT RBR AT JBL 58 AR AR IR UL PR 20K FH
AL EIE R 2] DNA. mtDNA 1) Cyt b 3%
K474 PCR J WAK 2 24 50 pl, 1% 200 pmol/L
1 dNTP, 5[4 (L14724/H15915) % 10 pmol
(Irwin et al. 1991), 1.5 mmol/L [¥J MgCl,, Taq
DNA &M 25 U CRERAEY TRHRARL
H]D, itk 250 ng. §IERET R, 94°C 3 min;
94°C 455, 50°C 50, 72°C 455, 30 M,
72°C Tmin, 4°Cf#47. PCR ¥ =4t alifb|n]
W, BEATIN .

M GenBank T 4 i AN Y Cyt b
KR A e 4. o R RS R A0 B R R R AR
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(AB668151). ZF>“ffA (AB668145). f%
WiFEA (AB668134). A (AB668122)
ATH AHEA (AB668109) (Ohdachi et al. 2012).
/IR 7 A L4 SR RIFEA (AB175133) I
BrFEA (AB175132). S2I6 38153 5 41 % [F)
GenBank F#J74IME ] DNASTAR A AFALT
EditSeq #4T)¥F4u%H, A Clustal W {4
HEAT P A 2R . LK B§ 8 ( Crocidura
lasiura) Cyt b %51 (AB077072) J4hiE, F
H MEGA 5.05 148422 (neighbour-joining,
NJ) @74 bootstrap Ao I{E (1) 2 S kAL )

(Tamura et al. 2011).

2 &R
2.1 FERERENHER
WIS RIL, Bikbr A ARRUN, SR K,

VIR, WRRIE LS, RN, R TSk LK
FEr, brA CH5. DET7 Fl DE12 [3kAEK 451

4y 45.15 mm. 39.95 mm F1 43.09 mm, JE#FEL
K, BKKTHREKZ Y, BKHA 32.64 mm,
29.07 mm F130.99 mm, &K 5L K 1)
31K 072, 0.73 M1 0.72. PURSET4n, w5
WH AR (b, 5 Chb) wmHE 40K, Skt
MFKMEBE, EHCE. BITEEETE,
R BN, BAEEERILE 1. AVEE
OKT-15 THI 48 SRR R AR (0o SRR T 11 20 380
FEARME AR BOIRIR, SRR, BT
P, R AR A, TS A
SLEANER AL, SK =M. W)
WA, HERTFLECR, ERE, AT =Hik
KW Z I BT RATER, s A
& (E 1a), Wil s sz, KRB
NFHI, HIFEALE (F la). FAUEEF
a4, R %5 Bm, KRBV, MR
Reran (K 1b).
ARETT AR, H— NS AR

K1 BEKSNEAKERE

Table 1 The measurements of specimens studied

EIEPR N F L E bR A
Newly obtained specimens Pending specimens

CH5 DE7 DE12 080910 090920
{ATE Body weight (BW) 243 1.68 1.82 1.75 1.70
SkAAK: Head and Body length (HB) 45.15 39.95 43.09 41.00 47.00
S K Tail length (TL) 32.64 29.07 30.99 34.50 33.00
J& /24 Hind feet length (HF) 8.43 6.90 8.98 9.30 10.00
B Ear length (EL) 1.47 1.45 1.56 3.70 3.20
fifi4=K: Greatest length of skull (GLS) 13.35 13.12 13.83 15.10
13K Condyloincisive length (CIL) 12.64 12.60 12.95 13.80
4K Basal length (BL) 10.74 11.55 11.96 13.00
Ji&i/%i % Cranial breadth (CB) 6.69 6.32 6.50 6.50
Jii i Height of the braincase (BH) 3.96 3.58 3.77 3.70
fE 755 Interorbital breadth (I0B) 2.78 1.82 211 2.65
51K Palate length PL 5.28 4.80 5.04 5.30
¥ %14 Upper tooth row length (UTRL) 5.77 5.29 5.56 6.15
T %14 Length of mandibular tooth row (LTRL) 5.01 478 5.04 5.40 5.40
A 1) %5 Maxillary width (MW) 3.45 2.78 3.12 3.40

EEAL: g, KEEHAZ: mm. Body weight: g, measure: mm.

15 SE bR AKEE RS A #MLK (2010). Data of Pending specimens from Sun (2010).
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B 1 FREMEREESE (DEL2)
Fig. 1 Skull of Sorex minutissimus (DE12)

WSO b, AR o R AN d. L AR .

a. Dorsal view of the maxilla; b. Ventral view of the maxilla; c. Lateral aspect of tooth of the mandible; d. Lateral aspect of tooth of the maxilla.
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) SRR AN A AR, IF H BRI K/

FEAEW A3 RIUA S B/ T3 —
=R (] 2),
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Fig. 2 Lateral aspect of anterior portion of tooth of
specimen No. 090920 (Sun 2010)
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DE12) FEAFF A bR i s (1) 70 FS A R AE

B 2 MEHEERSA (080910, 090920)
P T2 25 b MRS s Sl b7 Ay 40 i i = 2 it
A 4 JTHT: ARG Ay RROTE K o 5 /0 PR TS 5
fATE 1.4 ~2.99 (Smith 25 2009), /INRRG1I44
# 3~ 5 g (i 1986), kR4 080910 F
090920 [HAE 43 4 1.75 g 1 1.70 g (& 1),
A7 00 0 B AR O L P, A R ARG 39 ~
55 mm (Smith 2% 2009), “F¥J{E % 44.94 mm
(Yudin 1989), /DMRIEEHFIAK 46 ~ 52 mm
(Smith &5 2009), ~F¥J{E 4 52.19 mm (Yudin
1989), FrAx 080910 [HifAK: 41 mm (£ 1), A
TE /NSRS AR T TR, 7 G W R R K L
R LERRA 090920 K B hnd2eiir 1 i i 44
KM, IR A R R R P RR A TR
REWEEERARZTHRRK /AT 5% T
32 mm, (HAEYEAFRRER RKIEHY 20 ~
35 mm (Smith £ 2009), /N2 K1
35~ 36 mm (Smith 25 2009), #54< 080910 I
K 345 mm (5 1), FrA 090920 f1 2K N
330 mm (£ 1), AFUEEERKEE, ANEN
B R ) R K JE s bR A 090920 1 il 4 K
15.1 mm, ) 55 40 R A 3 R AR 1 i A K
/NT 15 mm BEANRF, (AT 2R R b N 23 52 B
g 4 KYE ] 15.5 ~ 18.5 mm, ANAE /M
T o S b N P | N S S L (£
13.34 mm CYudin 1989), /NGl 1 fTiSE K714
{4 15.13 mm (Yudin 1989), #54< 090920 (]
PSRNy 13.80 mm (3R 1), S nHzL 1 Wi B
I FEEAC T IAME s A S AR A 5 /N R RS e AH A
PVRFAE S FAes — iR /N T 28— =ik
(Kl 2), HaisssrER Rz, ATRRE L
i, R FRRNFHIE, CaprmRt, 1
/ANl RO RS, 2R 3 Y BRI AT PR B AA A1 3R DAy R B 45
) E A HEAK T 2 (Hoffmann 1987,
Smith % 2009), {H7EFRA 090920 H (K& 2),
BT IR BRI A5 5 /N BB 1) B AT PR S PR A
RANTE, 54 W B BT AR A A4 [ AT
A, EDBRRUGRAR T AR HEB B RS,

B, AN AT RE (E 1d).
23 BETHTFHEYFEFERSK YR H
A

BrikbrAs (CH5, DE7, DE12) FIfFJHE &
FRAS (080910, 090920) [¥) Cyt b F: K474
K 1140 bp. 454 GenBank N 48 it 4 i
NGRS Cyt b JER 4751, IR R
(B 3. RGN R T K BFRISL, 5 B
Koy, W RRIVB B NIIF 0 10, /RS
TN—3, WEEER N —3, BRbr AR5 E
TEMRATRRACWERGE—3C, 2 T HEYFEH TN
AR E RS A WS, DS RO
BEMRLGR . WRIRE— 0 IR, B
FRER 100, WL R A SR B

3 tig

0 R85 DA BRI K s s /N PRI, DRI S
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LA FaFR) — et kI ks A
(080910, 090920) K {7 INF- P AN H 7T (1) 715
Hissbr A (AMRL 2010), /N TR Wit R
JE IR s A UK I /NER RS PR AR (VLI 2010,
Rzebik-Kowalska 2007). /)N AN FILE
JE X 52 0 HE A A3 X v e DX /)Nl 6 )
AR /INEL KT v 26 5 Hb DX RMIG i b X (4
KN, 5K Z 4 (Bergmann's rule) 241
e (Ochocinska et al. 2003). LA 4
LI TR B W R Rk S B DU R (R 26 B
#5 L EFRAS (080910, 090920) H &/ T %
Wb R e Ok se A0 DUIUR BN AR A, 1E—20
VI SL 2> AT A& T/ N R

YHEAETG (S. gracillimus) 5 RS £E 46 W0
X AEAE [R50 45 (Wilson et al. 2005), JfH.
FE 3 25 - 20 Wl B8 B 8 A Dk /D W B 1) — AN 0
(Yudin 1965), Ji7 K41 M 1 D Mor gt
72 ¥ (Ohdachi et al. 2001). 4k 5 Wi B
MTESRREAFAE— B R, ARG A RK
(AR, R (X545 2016a). PRI
AT A — N B s, AT UE S WS



3 4] AR AR XS IR 4 Bl 65 7 A 519 -
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Fig. 3 Phylogenetic tree of the Sorex minutissimus and S. minutus inferred from NJ based on the Cyt b gene
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WS IRRE R, ERERHIRN . Hilg. 1Y
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B, Z/F 16 MM HIRE (Smith 45
2009), FE TR I s 3L 5 /N Rt A 2
T RG R EFZ (Bannikova et al. 2005), &
T mtDNA [, H5AEES (S. hosonoi)

EA BT 0 2240 kA2 5% & (Willows-Munro et al.

20110, A IHRE N, 340 TACR MR —
ANYIFR, fir 44k S. yukonicus( Dokuchaev 1997),
5L T 03 T EW 2 E /K I SCRE 4 B IX iR
BEh— MR (Hope et al. 20100, ASHFSTH)
1R GRS W ARG — ST 3 AN S, —

A3 3Rk BT RO KRG VEES, Bk B TR
SF RS IR IREAR R, A — Sk A
TR KR A3, BmHEA Zb LR IRE N5
WHBRX . BRI T AR S, 1L
W AR BRI K ik 2R 74 22 0] A7 7 58000 BH 6t 1) 43
o P23 32 A RAEAE AR E R 204k,
PR 53 2 P IS 4 i ) () 40 i RG34 AS B
Stroganov (1957) ¥ Ji R4 i 70 4y 2 /N
B 54 R (S. m. minutissimus) IV f
(S. m. tscherskii), ¥5 44 R 43 A1 T IR 5 IERR M
TRAS I SR AR DX, AR P AR A [ 2R 3
- JE FET A DN R IX, VA A T
[Ny 7 Q0 A7 197 T PN ey 7 Nl 2
(Stroganov 1957). AHFFUHI$RbR A B IEIT
A4 (CH5) LN Z T HifiXbs4 (DET7,
DE12) WK, (HE KSR L P o i .
X3 o BIRARASRIRE B bn A ) S R
AR A5 AR 1 B A1 1S B 58K T A s 41 44
AR, BRI TR, ARSI K
TV A (Stroganov 1957). FRIE 4k 5y
A W R R AR V] RE SV R, XA TR S
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5 ERIy 7Y E R B

0 0 A7 DI 2R R 1 G A 3R 1R AR
(Hoffmann 1987), #k%: H Ai{E3 E A JbH L
1913 AEAE BRI AR S0 30 2 L 3 — AN i
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