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FEREBREBESEXS T MmAITE
AR MM KU BRTILG JiEt BRI

(1 VTR BRI A S R G RIRE 5 A T ALY AT b, RRURE KA S S 2ER:, JEIH 241002)
(2 TR0 UG [ R [ SR X, S7I%245300) (3 A ARMFAE S b, A0 230061)

HE . BB Micromys Dehne, 1841) FJ&E Tk H (Rodentia) fEF (Muridae), Ef/NUmiishz—. Mg oF
R RIZIR S E R (M. minutus) MLLEEF (M. erythrotis) BiMWFN, Hhi TEHIRGZ , 20 H £ R AA R
PEAAEL, ELWTAS PP LE v [ ) b B A B A o AR AR 50 A 2 B0 Tt g ) R L SRR IXOR 4 31— S5 )
JBAnA, ZILE ST RIS S R R R AR, B0 BUEIER 1 600 m AR RIE3 1, 52
R H S A ORI A . T B0 B S B ZT H B R RSB R L, AR SO B K B b A B A 1Y 31 BRUR
TR AT T 00T, JFESAHOCSCIR TR, X b B 5L BRUR (9 B A AT T, IRl el T b B oy 7 /] . 2551
Mo ERERREZAMERIRIL, S 7. NS . B HOR . BT . TR, DR WL,
Wim . JLPY. SR, WE. A AFERFESMASR . WL BEIE . W, P, SO, B LB
R TV R RO e MPE s e B WE B A AT, A, AT RGN R, RERREZ
FEPEADBEARAL , AR AT REAFAEAR A 43250000, L R I 43 2E0H 98 TAET R s

REIE: TR, B o ok

FESES: Q959 XEARIRAE: A XEHS: 1000 - 1050 (2021) 06 -0631 - 10

Discussion on the taxonomy and distribution of the Micromys Dehne,

1841 in China
PEI Xiaoxin', QU Weiying', ZHANG Min', SHAO Jiangshan’, FANG Lei’, CHEN Zhongzheng"

(1 Collaborative Innovation Center of Recovery and Reconstruction of Degraded Ecosystem in Wanjiang Basin Co-founded by Anhui
Province and Ministry of Education; School of Ecology and Environment, Anhui Normal University, Wuhu 241002, China)

(2 Anhui Qingliangfeng National Nature Reserve, Jixi 245300, China)

(3 Hefei Wild Animal Park, Hefei 230061, China)

Abstract: Micromys Dehne, 1841 is part of the Muridae family and is one of the smallest rodents. Previous studies have
shown that the genus consists of two species, M. minutus and M. erythrotis. However, due to the lack of data, the species
status of M. erythrotis is still controversial, and the geographical distribution of the two species in China is uncertain. In
this study, a number of specimens of the genus Micromys were recently collected from Qingliangfeng National Nature
Reserve in Anhui Province. They were identified as M. minutus and M. erythrotis based on morphology and molecular
analyses. Both species occur in sympatry at altitude 1 600 m in Qingliangfeng. Our findings therefore support the species
status of M. erythrotis. Based on the morphological characteristics of the M. minutus and M. erythrotis individuals col-
lected in Qingliangfeng, we analyzed the photos of Micromys specimens housed in the National Animal Collection Re-
source Center and, combined with the data available in the literature, reorganized the geographical distribution of the ge-
nus Micromys in China and provided updated distribution maps. The results showed that M. minutus is mainly distributed
in Heilongjiang, Jilin, Liaoning, Inner Mongolia, Hebei, Shaanxi, Gansu, Xinjiang, Jiangsu, Anhui, Zhejiang, Hunan, Ji-

angxi, Guangdong, Fujian and Taiwan. M. erythrotis is mainly distributed in Yunnan, Sichuan, Shaanxi, Hubei, Tibet,

ELWHE: FXARBFAES (31900318); ZHUE HIRRIEHES (20080850C106); -4 i HARBFEMF T H (KJ2019A0486); %

B A HMR QI H (GXXT-2020-075)

EERI: FRFE 1997 -), B, Wit, EENFEHYEFIE.
W EE: 2021-04-15; #FEZHH: 2021-07-21

# HIRFEE, Corresponding author, E-mail: zhongzheng112@126. com
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Guizhou, Chongqing, Anhui, Fujian and Guangxi. Qingliangfeng in Anhui Province and Zhenba and Chenggu counties

in Shaanxi Province are the overlapping distribution areas of the two species. In addition, the results of the molecular

phylogenetic analysis show that the diversity of the genus is still underestimated in China and it is very likely that there

are undescribed taxa in the genus.

Key words: Micromys erythrotis; Micromys minutus; Distribution; Taxonomy

H 5B (Micromys Dehne, 1841) 3 J& T Wik H
(Rodentia) B (Muridae), /MM s 2 —,
RE 10 g 247, K40 ~ 80 mm. HEUA/NR
W, BRI, WIEAYEME kR 2ETE,
TR ZE . AR BRIE /N, BT R M
A 100 em 2247 B A 4 25 FF sl B AL b (Smith Filf#
%k, 2009). ENUMEYIERY N, iR H
YW Z R RAEY R T RSO, Al
B (BB, 2005). 1% )@ 78 I AR 3z 5
Afi (Abramov et al. , 2009; Raberg et al. , 2013), HHJ
B IL A P A YR B (M. minutus Pallas,
1771) FILLH-§ 5, (M. erythrotis Blyth, 1856), {H
T RGERINESE, B RUE B2 SR A AT A A
S

BRI LU MO 2% m i ME— W fh, 1e
SE YR BR Y T IZ 43 A (Wilson and Reeder, 2005;
Abramov et al. , 2009), 43 XAFGEE . 5525 W
B WORRNE . R R A P
hE L BN HA, #E. s EK
(Abramov et al. , 2009; Réberg et al. , 2013), 7EHH,
JEB T2 o0 A T RR VDL R AT R R i VR
LA IR (R FIR %, 2019) E N (2003)
R 015 b DX A 285 22 SRt v el ) 88 B 2 7 4
SERPAN 3 AR

21 - 1 B A L i1 Blyth (1856) K& T B J32 il % i
RV AR A AT HIC S KBl o S BRLAY
— A~ E Ff (Wilson and Reeder, 2005), Yasuda 4§
(2005) 454 Cyt b COI. IRBP % 43 M1 ik g i &6
PRAR Al e — AR T3 A S YR . Abramoy
A5 (2009) 18 3z 18 25 B AL 0 A Ik kg S A
B[R W Rl VA7 E U S LEAREN 4
$E T AR . AHZLH 8RR 4 S8 7 H AT A A7
TEG L, BAR— S g RN A M s (3535
WIZE, 2015), (Hi TArAZED, Rk
FICR A (A FL 3 T8 (Handbook
of the Mammals of the World) FT R4 (Wilson and Mit-
termeier, 2018). H A & 2L H- 8 R4/ T A |

MR g ) FED A e G 2 A TP R
Py I LD it Y P 1 4 8= - S R (61 T
A R (Abramov et al. , 2009; BN AR, 2015),

20194 11 H, 7R U8 W g (At 46 30°007,
R 118°10") I /NS ] A5 I R A2 31 8 5 L
JEFRA, JEAXF Gy F RSB 7B s Hod
FHE (RE£ S QLFI911124, QLF1911125,
QLF1911161 F1QLF1911162) ML H # i CRES .
QLF1911037, QLF1911163, QLF1911183 #0
QLF1911340) W™ ff, SCHFLLH-SL B A AR 1
fio FETEXMMIRARMIEEZESR, AXSERA
SCHR AL ] 22 8l W s A 3 U5 126 A A 1y 0 v )
BB R A AT TR
1 BRI %
11 RSB A4

AT LB BAEEER 1 000 ~ 1700 m 4 5
MRS 8 S HLEUBRARA, FrAPRAR Kok . Sk
B AL IA) 2H 2R R T 22 OGRS AR A
B Pekx 8 S BB SNE RISk B AR A 5 52 8 52 R
REFE (1981) LAz Abramov 45 (2009) % & FAIZ1 H- 5
BRUAY i 3 AT X B o SRR HKHE B R A5 (2006) A
Abramov % (2009) & B & T 5 A~ SNE $8 A5 A1
1Ak 5 FE5 85 . K EH (Body weight, W), kKK
(Head and body length, HB), J&{ (Tail length, TL),
J&i /2K (Hind foot length, HF), H-4< (Ear length, EL),
fill 41 (Greatest length of skull, GLS), HE[E] %% (Inter-
orbital breadth, IB), fi#il %% (Braincase breadth, BB).
# 58 (Zygomatic width, ZW), f§i /5 (Braincase height,
BH). FIi4## 5% (Breadth across upper molars, BUM),
T fLK (Length of foramina incisive, FIL), ##3E+K
(Condylobasal length, CL), FZ1< (Palatal length, PL).
T H % K (Upper molar row length, UML) 1T F i
£ (Lower molar row length, LML),
1.2 e

F 3 DNA 4 B3 5] & 42 BBUX 8 5 Fn AR 119 6L
DNA, it PCRY 3G Cyr b B 2% 2 2 o 1 A
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WRGA RN E SEATIF . IR m s, ]
DNASTAR %4 1 1 #2 )5 Seqman JE 17 17 51 4% 1 PF
e JE i NCBI R #E47 Blast Ho x5 2[R 955 51
JF M GenBank BLAT 91 S5 8 R Cye b P AN R4 T
225k ATE (U, B, B8R, whE. HA
W W Fi . EEATE 220 SRR R Cye b
F), i MEGA-X (Kumar et al. , 2018) #1751
FbX}, I3 F Kimura 2—parameter £ 1735 4% 5 2 43
Hro I Phylosuite (Zhang et al. , 2020) ¥4 2 5 KAL)
SRBY (maximum likelihood).
1.3 v 5 LR S A o3 B

T RRSLHRRPESEREE, A
X K Bl W) bR AR B8 P (http://museum. ioz. ac. cn)
(0 55 U AR AS B R AT T A0, 4SS SCERBORE
POR RERIIEANER 8w degs el s i B i S A SEU

2 #R

2.1 A
ARYCREEN 8 FhRAL AR, KIEINE 0 R

s

Wi, Hrh4%5 (QLF1911124 MEfE . QLF1911125
HMEPE . QLF1911161 M E F1 QLF1911162 1) 75
BARLLA, BREGKA, AR NE AR A
JEHREIRIK A, BRIAM, BRNINIEE, B
G E=MILHEBE, BRERIRAAINIEREA,
BimEa, Bimt®a, iaeEhkEa
(B 1)o SkB B/, G o ms A RS (1812), X Sy
M5 E R IE— B0 BRI, 2005; Smith F1f#
#%, 2009). 73 4h 45 R4 (QLF1911037 A .
QLF1911163 i ¥ . OQLF1911183 W 4 #i
QLF1911340 MitE) & K6, BREEAO,; WS
e, BRKE, BRROAUE ., HANY
WE, BRgHE=MAEHER, BRERELA,
KT K (TL/HB ~ 110 %), B2,
FREFREE, siEMERTE KA E ), 5
HRAAL, B R E I (K2), XERHES
Tl SR iiie — 20, (HAREN R /)N (Abramov et
al. ,2009) (F 1),

Bl1 RS RIS H SR (A QLF1911183, Mitk) FIELE, (B: QLF1911125, Mitk) B skbrA
Fig. 1 The skins of M. erythrotis (A: QLF1911183, female) and M. minutus (B: QLF1911125, male) from Qingliangfeng in Anhui Province

SRURORIS S /S (IVE S Wi IFANER 5 s 3
RIX IR SME (18] 1) Ak BRHAE (181 2) FA1E
ME2as. (1) RREBRLO, BHEBRNAE,

TS O ML AT B K0, MR
W, SEOAUE; Q) SRIEISEE, BR)E
A, AHERAAEZ | B, REMIK;
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E2 ZROEHRIEIHSER (A QLF1911183, #ilk) AR (B:
QLF1911125, HitE) Skd
Fig. 2 Cranium of M. erythrotis (A: QLF1911183, female) and M.

minutus (B: QLF1911125, male) from Qingliangfeng in Anhui Province

Q) LRETmwE, MWimtwe, aHERE L
TIE R R (4) 20 H-5E USRS B, W
HWERE RN (5) 8RB O AT WL = N A
W Ry, irer B R L (6) BRI
B, VIOEINME, aFEREITNER. D)
FoHEEE; (7) 2L HRERTIISA SN, 115
[ETJEER S RSN
2.2 RBEKAE M

X 8 S RARAAN Cyr b 7544 1140 bp, If:
P& 22 GenBank (% fili 5. MW585766, MW 585780,
MW585804 ~ MW585809), kTt K AR IEAG & 1Y
Cyt b REK B BIRIX 8 FHRA 7 Ry WA BH 5 1) 43
e Hha 5 58 FERA L, 45505
FLIR R — 3 (BS = 100 %; &1 3); miFh LR 135 1%
PR ESIK 13. 3% (£2), X LEZ5 A0 HF41 B 5L RUE
— A, HT Kimura 2-parameter (R =TI
R RS AR S5 b S RS AL FE B 0. 97% ~
1.06%; LB LT B 5 5 B R bR A 1 352 45 B B Ry
0.88%, 515yt % ¥ B R 3. 35% (3% 2).
A ] X Rt B8 R A st G 0k, ZRaL H

F1 REERBHRAKIINE, LBEERES Abramov % (2009) BIXTEE
Table | External and cranial measurements of Micromys in Anhui Province and comparison with Abramov et al. (2009)
LI M. erythrotis B M. minutus
W4 bR Measurements T L I ol 2 B R
Anhui, China Vietnam Sichuan, China Anhui, China Europe Russia
n=4 n=8 n=9 n=4 n=44 n=14
KT Body weight 6.54 + 0. 68 N. A. N. A. 6.80 +0. 35 N.A. N. A
MK Head and body length 55.75+3.27  61.11+7.58 N. A. 55.00 + 1. 87 N. A. N. A.
J2K: Tail length 61.75+2.59  75.33+11.17 N. A. 66. 50 + 2. 50 N. A N. A
J&i S K Hind foot length 14.00+0.71  15.13+ 1. 62 N. A. 14. 87 +0. 22 N. A. N. A
HK Ear length 9.63 = 0. 41 10. 67 + 0. 94 N. A. 10. 00 + 0. 00 N. A. N. A.
fiii 42 K Greatest length of skull 17.36 +0.09  18.45+0.46 18. 65 = 0. 65 17.45+0.51 17.08+0.39 17.02+0.87
ALK Condylobasal length 16.35+0.19  17.12+0.65 17.07 + 0. 76 16.32£0.19  15.85+0.37 15.99 +0. 80
JE K Palatal length 8.58+0.10 9.20+0.23 9.25+0.25 8.79+0.22 8.56+0.22 8.57%0.50
AIE 1] ¢ Interorbital breadth 3.20=0.04 3.31+0.17 3.22+0.17 3.2120.07 3.21+0.08 3.18%0.12
fi5i §& Braincase breadth 9.07+0.03 8.96 = 0. 30 9.31+0.21 9.19+0.07 8.68+0.28 8.68+0.16
55 Braincase height 7.14 +0.21 7.05+0.29 7.12+0.38 7.03+0.11  6.76+0.25 6.80+0.16
1 & Zygomatic width 9.12+0.02 8.78 = 0. 48 9.27+0.20 9.27+0.13  8.88+0.24 8.79+0.34
_EF15 K Upper molar row length 2.83+0.02 2.84+0.07 2.98+0.10 2.99£0.07 2.73+0.09 2.74=0.12
T FYK Lower molar row length 2.79 +0.03 2.77 +0.04 2.88+0.07 2.88+0.07 2.69+0.10 2.69=0.08
14 1 5% Breadth across upper molars ~ 3.57 +0. 02 3.58+0.19 3.44+0.26 3.70£0.07  2.91+0.22 2.69=0.21
I'TA LI Length of foramina incisive 3.51+0.03 3.50+0.19 3.63+0.26 3.63+0.09  3.52+0.08 3.48+0.12

N. A.: J#dlE No data
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HBRAAASWERAEG LR T NIEE., REk  Hh—32; WA E T (HM217360 F
BN B RERA N3N TR, P, hEEA HM217361) Sl h—37 (K 3).
B ZEIRAR D —3; BA . BE . BRNbRA

x2 ERBEAEERECy biEEESR

Table 2 The genetic distance of mitochondrial gene Cyt b in Micromys

AR A SHALR S R SR
Ykl (HX) (GRIEES) () (P (GRIEE) (% 107) (HEEE)
Species (Region) M. erythrotis M. erythrotis M. erythrotis M. minutus M. minutus M. minutus
(Anhui, China) (Vietnam) (Sichuan, China) (Anhui, China) (Russia) (Taiwan, China)
AR, (PEZR) .
M. erythrotis  (Anhui, China)
HHR Cllrg) .
M. erythrotis (Vietnam) 0. 0088
LHER CPEpID sk
M. erythrotis (Sichuan, China) 0.0333 0. 0298
HER (P EZR) .
M. minutus (Anhui, China) 0. 1333 0. 1300 0. 1279
R .(ﬁk?}j,ﬁﬁ) . 0. 1390 0. 1356 0. 1291 0.0106 ok
M. minutus (Russia)
= 2Lyt
R .( FES {%.) . 0. 1346 0. 1335 0. 1291 0. 0097 0. 0097 ok
M. minutus (Taiwan, China)
FJ827491
FJ827494
FI827493 ‘ .. L
n | B
LIHER
100 MW585805 PR Micromys erythrotis
MW585809 Anhui, China
MW585780
[ AB20199% | )i
Al;gg%gggz Sichuan, China
AB201973 | L2
AB201975 Russia
M
100 AB201995 | - FEEM
'AB201988 Taiwan, China
MW585766
MW585806 PR
MW585807 Anhui, China
9 WW585808 SEL
AB125080 Hz Micromys minutus
AB201965 3
AB125081 apan
_ [l- AB201977 | i
89 ﬁB%g;ggS ) Korea
r AB 7
- AB125098 el
ABI125099 | Central Europe
- AB125096
100 (HM217360 | S
'HM217361 China
100 | MF642480 Niviventer_niviventer
1 KT024821 Rattus_norvegicus
0.06

P13 BTLARRTED Cye b AR I IR R AR

Fig.3 The maximum likelihood tree based on mitochondrial Cyz b gene

2.3 HREYFAE T E 0 A MR 5 77 5 B bR A . RAHEF LR S
&mM@%&%ﬁ$WﬁﬁﬁTﬁmeﬁf EQH U TE 45 22 S X X BB bR AR 3547 T %858,
IEEERRE . AT TR E WS B AR A B Hg 95 R, A0 TR AIERIT; 685N

1\?—
.m
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ARER, 2 Tam. W, B, Wk, 7
Bk ML HER, PR 2 ARG T U [ s o)
fii, FEBRVEEE I EL | RIS EARA IR, TRE N [F]
ooy (K4, BE 1. BAMRIESCHRIC 2, BR -
WIXIAL, BERAEFRE S A, LT NS,
db. HOR L B, VIR, B W, Wik,

PO, R . AEWAICS; H SRR
AT VA 2346 (Abramov et al. , 2009; & K
&5, 2015). {H i T 20 H 8 RKIHAVE A SR — 1
WA, s B R R IC P T RE S L A A AL H L
X EAHE ARt — LR, W KA EL
LLHBLRLAY 31X

1% Legend
© AHHRE HRURARX 5
Homodomain distribution region
of M. minutus and M. erythrotis
O HRAMIIX IS, The region of M. minutus
@ L HEF/MFIX IR, The region of M. erythrotis
0 260 520 1040km
[ o |

of Natural Resources. The base map has not been modified

T ARG 55 R G0 FRHTELS A GS (2019) 1823 SARMisEIkHE, JRELE R
The map is based on the standard map reference GS (2019) 1823 downloaded from the Standard Map Service System of the Ministry

-
oo

K4 v SRS PR A

Fig. 4 The species distribution of Micromys in China

3 Wi

KOk, fEREHOA - RA)E, H
f & B — W Fh (Wilson and Reeder, 2005).
Abramov % (2009) 1A R 21 B 4L RN b — ANl 57 )
i, A B R, IR B W KRR
Fr AN (Wilson and Mittermeier, 2018), A 57 7 %
B BV AR 1000 ~ 1700 m (g FAH R AEF] 8 5
HBEURPRAS, wid sy SMEMSLERE, IR
SEGL N N I EARER TR 7/ R B g
T, 2D H AR 1000 ~ 1700 m X (6] A4

G, BT AEFIR 1 600 m, RN L UL I
1600 m [F] 48 o3 A, S0 H L Ry — i Sy
Prfb.
BESRIIEAETE STAFAREN e b T i 4]
JeER, ENEERTEE A AN IR E P . . U] A
PP R b DX, E R AR A — 0 [ W S A ) R R
WX PN 4340 DX R BT B BT (Abramov et al. , 2009
BB NISE, 2015), LB T 20 H- 5L R b =75 5
DRI L A X 22 8], R TP o3 A1 25 ik
I o R S AR AR BRI R S BB R A, R
ML HFERAEM . W BEP . #1db . PHE
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SO ARG AT, BREBUE SN, A H R
BN 5T BRU7E B 7 A L LR [ B AR A s, 3
T A MBI s 20 H 5B 43 A XAT) A7 e B
B W, FEH P A X Z [ 0 RE . TLPe . T
AEMRA LR R. B TaOHRRKBME
R — AR, AT Z L X R
R RETR 22 AL L. BRI 292 K AR A
Xof [ S5 SR 19 0 A BF o AT SR

i 1 3 A GenBank H Cyr b #4) (1 5 T ALSR )
s G B B oA o, SR AL B8 A I
fb, PigZ Ak T 13% Lk 1, [
W FIAEAS 5] i DX ] AR A — 2 3% 40k . Gen-
Bank H 9 4% 7 Hi ok vp [ 19 35 BRUT 41 (HM 217360 F
HM217361) (Pages et al. , 2010), 5 4 Ry (LI
BI11.4% ~ 11.9%, SeLH B R sEEE R
13.7% ~ 13.8%, RHGKE /s H 585 A
BN Bl X S A5 R R FRAT R BUR 5T
REAETE RPN 2 2500, SRUR 7 854
i — 2L N

BB TR 2 RO I [ R G A AR AR X B
TERPANRAE R 2 T RO B s WISC5E . AL AR
HHESE TEINREE, Rt —IF R

Sk :
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Appendix 1 The data set of Micromys from the National Animal Collection Resource Center

B R A Bditon REN FIEH
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