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Myotis muricola moupinensis Found in Baoji, Shaanxi Province

PEI Jun-Feng FENG Hui"

Shaanxi Institute of Zoology, Xi’an 710032, China

Abstract: Four specimens belonging to the subfamily Myotinae were collected from two dwellings
(33°43'41" N, 107°25'13" E, 1 030 m; 33°43'04"” N, 107°23'59" E, 1 007 m) in Qinling Mountain, Taibai
County, Baoji City, Shaanxi Province in 2011 and 2014, which were preliminarily identified as Myotis
muricola moupinensis, and are kept in the Shaanxi Institute of Zoology. In this study, the morphological
characteristics of the collected specimens were compared and analyzed with reported data of M. muricola, and
we identify their species based on the phylogeny of mitochondrial cytochrome b gene sequence, combined
with the homologous sequences of 25 bat species obtained from the NCBI database (Table 1). The morphological
characteristics are consistent with the original description of M. m. moupinensis by Milne-Edwards
(1868-1874) and the redescription by Allen (1938). All specimens are small-sized (length of head and body
between 34.59 mm and 43.86 mm, n = 4). The ears are small and black; the anterior edge of the ear is nearly

convex, and the posterior edge of the ear has a shallow notch under the apex. The tragus is slender, about half
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the length of the ear. The feet are small, less than half the length of the tibiae. The hairs on the dorsal surface
have dark brown bases and the tips are flecked with russet brown. The ventral hairs have black bases and
ochraceous brown tips. The wing membranes are attached to the distal end of the outer metatarsal of the feet.
All morphological measurements were in accord with those from M. m. moupinensis. In addition, based on the
mtDNA Cyt b gene of 26 bat species, these individuals clustered with Submyotodon sp. and combined into a
monophyletic clade in the phylogenetic tree, with a closer genetic distance to S. sp. than to any other species
(Fig. 3). The minimum genetic distance was 0.7% between the collected samples and S sp., the genetic
distance between the collected samples and S caliginosus is 9.5%, and the maximum genetic distance
between the collected samples and M. cf. browni is 21.7% (Appendix 1). In summary, based on the
morphological and phylogenetic evidence and the latest information on the classification and distribution of

mammal species in China, the species collected in Qinlin Mountian in Shaanxi Province are preliminarily

identified to be M. muricola moupinensis, which is the new record of Shaanxi Province.

Key words. Myotis muricola moupinensis; Chiroptera; Distribution of new record; Shaanxi Province

W iE Rl (Vespertilionidae) HATZIH 51
J& 485, ZEFH (Chiroptera) H i
ZM—F, FFHAERM A2 54 (Simmons
2005, Taylor et al. 2019). ZFHI K 2 HFhk
#HEA SV IR RBAEE DNRHE, JUH
2R EIEE (Myotis) fI{RHEJE (Pipistrellus)
FF R o B R &SRR AR B i3, R R AR SE i
AR TIEARE G AT X 5y, FECHAT1E
SR FIRAFAE4 1 (Bates et al. 1997, F
MAE 2003, Simmons 2005, Smith & 2009).
BE# DNA 7 W E AR BT Z B, DL R R 75 8
PR ET ARG EIBH, ARG EY
W 58 77 5 DL IX 23 (R D Fh S AR 1 45 001) ) i o
#&1% (Baker etal. 2006, Ruedi et al. 2013,
Csorba et al. 2014, Ruedi et al. 2015, 5% K40
22017

2011 4F 4 H 15 HAEA TR0 F 3 Bk 7
BEXG TR A EEAYEE RN — P R 5 R
HE R (33°43'41" N, 107°25'13" E, #§4% 1 030 m)
3R 2 Rk hRAdm 55518 TB00O1
A1 TB0002), 5T 8 A 21 HEFRTEMREE 1
Higlg (hRAZw5 N TB0017), 2014 4 4 A
15 HAER —Hi S5 — K5 (33°43'04" N,
107°23'59" E, {5 1 007 m) fi#e 1 RumiE Cbe
K5 N TB0042) . LEETEAFRHESN S5+

RBKEBRZIN, ¥ LIRTERRTERE S FR
AN € N E AL R B E moupinensis MV F

(Myotis muricola moupinensis), A% 7L B
VOAA T BRI, PR AIRAE T B TU 48 St 7
Frbr AL

1 WRFE

11 EREHENE

BREFRAT BN, SRS E H
HFRF (12000, HETTR, &=/~ 0~500¢,
FERAE] 0.01 @ FRE, HHETFHEIF R G
R R T) BAERIA R A A, B0 ~ 150 mm,
FERAE] 0.01 mm) | &EAMEFLE (Bates et al.
1997, &AL 2005, 2007). SMEIIESH
BHE 13 0, ohlEkimEK. irEK. Bk, B
K. BEK. FAK. K. BogEK, 6
—EEK FEEEFE BT R
TIRATK. IR LA K. SeEl
B2 16 T, Silmaet. mEk,
K- BITE . W58 FLISAMDE G PR K B
HEM] 98 B RikglK . BaUR g-F s
LAIR YA . B AW ks,
TR-HEFIKA T K.
12 HFERE

DNA $2HCRHA Promega ‘A ) sh#¥n2H 21
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DNA $HGR &, 4 M5 & 0 A F MR R
LA AL R ZH DNA. 3T Cyt b FE[H
PCR ¥4, 3% Cyt b 51%J7 %14, M1 5'-TAG
AAT CTC AGC TTT GGG TGT TG-3', M2
5"-AAA CCC AAT CCC CCA TAA ATA GG-3'

(Stadelmann et al. 2007), SI¥HATAY T
& (R R AERAF A Tag B, ANTP,
10 x PCR Buffer 4 F At 50 44 [H 8 B AYH A H
PRTTEA7] . PCR Y IGIARA 25 pl: 2 x Taq
PCR Master Mix 12.5 ul ( B4 TAY TREA
F]), 10 pmol/L 544 1 pl, 5 mg/L DNA %
W1 pl, XK 9.5 pl. FHGEA:N: 94 CHi

% S ming 94 CAZME 30s, 50 ‘CIBK 45s,
72 ‘CHEMf 1 min, 3 35 WK f)a 72 ‘CLEf
10 min, 4 ‘CORAEEH 44 PCR Y1) H 1.0%
I MR FR VKA I, % RIS AR R,
ARA R E AT B o

FIFH Chromas A XM 7 2 5L P 34T
BGAUF. M GenBank ## e T # 25 Ml
YRR Cyt b R PH GR 1D, @EHREH %
#5 ( Rhinolophus macrotis ) A1 K i iE
( Hipposideros armiger ) fE N #h#E, FI A
BEAST 1.8 #f (Posada et al. 1998) #4% Ul
W R, EH GTR+1+G AL, LL4

®1 HWERGHAME 26 NMEMFE B

Tablel List of the 26 speciesused to reconstruct the phylogeny of bats

Wi

Species

JingH & B Myotis californicus
ARIF/K B EUF M. petax
Kl FR E-BE M. macrodactylus

F 1l FUEE M. muricola

1L R HESELLAD M. cf. browni
7 7 FRE-iE M. altarium
1 R BB M. siligorensis

B R F-4E M. blythii ancilla

A1 I BUEFIE M. brandtii
FHAEELUHR M. chinensis
KERHIE M. davidii

E R R FF M. fimbriatus

&35 R U M. formosus

E IKELHE M. horsfieldii
PR B H % M. ikonnikovi
7K B E-BE M. laniger

K35 U E-IE M. longipes

K2 B85 M. pilosus

T 5 IC BR F-UE M. rufoniger
KH-44 3k % Rhinolophus macrotis
K% Hipposideros armiger

B W) B F-iiF Submyotodon latirostris
IR B A E T S sp.

176 %5 W) B H-iE S, moupinensis
DY) R R S caliginosus
AHE AR i This study sample

PyppRIR Cyt b #£[A GenBank &
Locality Cyt b gene GenBank accession number

BVEEF Mexico MF143469
% Wi Russia KT199100
HZ Japan KF440685
iR Vietham KT213444
44 5¢ Philippines AF376859
FE 7 Guangdong, China EF553530
* [ 7R Guangdong, China FI215679
[ WL Zhejiang, China AM284170
%% #7 Russia AM261886
" EJ % Guangdong, China AB106588
s EJ P4 Guangxi, China KF312516
"1 [E 475 Taiwan, China KF312497
" EYL VS Jiangxi, China EF555233
LK PG Malaysia AF376851
H A Japan AB106594
"1 [E &7 Taiwan, China KF312532
1 [E E Pk Chongging, China KF312512
" E 7 Guangdong, China AB106608
w1 [ 75 K Jilin, China EF555235
o EYT VS Jiangxi, China EU075212
i [E & Fujian, China JX849197
1 [E &7 Taiwan, China KP187906
*H[E China KF312535
" E =74 Yunnan, China MW054895
E[1 India MW054885
1 [E PG Shaanxi, China MZ435948
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25 R AT R F RN R E RN IR R, #1T
5x 10°MRIZH, 41 000 foHhbE—Ik, & FEnT
25% ) Ja MR ZE R o R A AR, R
I FL304) mtDNA & [ /34 2.0% 1A 1t
Hor Ak, I MEGA 7.0, 2T Kimura
2-parameter (K2P) &% (Tamura et al. 2011)
T A5 gt S ) o o [ 18 A B

2 4R

21 SNEES

KRR, BIEEK 31.57 ~ 37.39 mm. &)
W, FENGERIENER, IR
BET. BN, B HitgonE: B
G RNz, BERAK, L8EK
—¥. ERE/N, ARBEKH—Y. BHE
WIME; BEEREE, BRAFEE; HET
BENEE, BRAKMEE. BN N R
Wte, THOREES; BIERGT G2 k&

. BB B, SR TS R TS T
WHEE (B D,
22 SLERIE

R-BEK 11.01 ~ 12.38 mm. figifi L ERR,
S L (T B LI S S AU B 2k,
WIS BRI . FARIERIE; NS5
M N AN o B R, TRk B 5.
ST ATIES =2 P TN o TR

WA 2.1.3.3/3.1.3.3 = 38, _EAIRK-FIA
HlK (C-M?) 425 ~ 525 mm. EHEH—1]H
(1) HR, BRM LN EIRA Bk
[0 NP 1 St I 7 @ GO W< 0 X< N N R
g ERIRGESE=RAN (PMY Rm, W
WA AT TR . BRI —RTE % (PM®) RIS
TRIAR (PMY) BBk, PMP R TR
PM* 1] 1/2 ~ 2/3. PMC A5 I A2 T 145 371 A 413 PM?
5 PMAME. B A (MY A
% (M) A A AR =M% (V)

B 1 = REIE moupinensis TFRISMEAEHE

Fig. 1 Theexternal morphology of Myotis muricola moupinensis

a. FURMEH; b B EEBE: o IEHTEM; d WHEM. a Ventral view of body; b. The ear and tragus; c. Ventral fur; d. Dorsal fur.
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ik R AR M2 1 2/3. A — 1T (1)
B=R 00w () E=R, HEEF

NI FATEE =TT (1) AEFHE, A4
AMPEKAR. FHE AL (PMy) BHE

FEW B, B A e AR 28— AT F A (PMy)
1r2/3 (K 2).
23 Cyt b EFFHIEMLER
FRA TB0042 (] DNA 23t 43 | I F¢ A b

X, BEf5%] 1 140 bp mtDNA Cyt b £ 41,
5525 FllfsidiE Cyt b J5 51 T DU 3 sy b
R RAEWA e (B 3). MEIHFTTLUE
B, AWM S5 REE T E Bangfanzi 1%
WIE )& K A (Submyotodon sp.) EHN—3,
G5 RE H M S SRS BUEHE (S
caliginosus) FIR4: H w [E & ¥ 1) 56 W) B H-1E

(S latirostris) RIE—ie, &5 5KHEA M
JIPE5E ) B IS (S moupinensis) H1E—itg.
RG> FEh 5, Bid 4 R 5 R IR

HARPIFPAE 2 600 5 ERTH M6 H B0, T
W 5B 0 5 AR BIE SO o R TR ) 0 R e B AR
600 3 4F Rl tH I 53 5
2.4 WRUEYFPFP (B8 A% BE B

AHIFERE i -5 T W) e R 8 P e A% R R
AN, N 0.7%, 55 D ) R EE R s
FEESN 9.5%, 51174 B ) R E0E ) 163 4% R R
13.6%, 5511 W H SR (M. cf. browni)
ML R R, A 21.7% (s 1,
3 Wik

2R HWwERE T ' T H W E R
(Vespertilionidae) [ H-E AL (Myotinae)
Hug g, b EFZEHAaATI)I. M. =/,
PR, YLPE. ARG (Allen 1938, FRiH:
2003, Smith % 2009, R 2017), EHAMy
TR BIEF AFF. SCE. dRli%.
ENREALER. M. Brg. SR, DR

2 B REIE moupinensis TEf Sk B4 1F

Fig. 2 Skull characteristics of Myotis muricola moupinensis

a. BRI b, EHUEEAN: o FEIEMEM: d KE TR,

a. Dorsal view of cranium; b. Ventral view of cranium; c. Ventral view of mandible; d. Lateral view of cranium and mandible.
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099 I 21.52

KIEFYE Hipposideros armiger
KHE-34LUE Rhinolophus macrotis

1 P SUERIE Myotis ikonnikovi
0.99 _E T RE VR M. altarium
E 1 B EIE M. muricola
E W REESER M. cf. browni
E KB EIE M. horsfieldii
BeH-FBUE M. blythii ancilla
Hh g SIS M. chinensis

RILK B EAR M. petax

lo%l:'z KEEFREHE M. macrodactylus
099 EHE R EYE M. fimbriatus
1% 17 e o pios
1035 1 KEREIE M. davidii
19 05 B8 M. siligorensis
4EFgK REAE M. laniger
11.07 12 KI5 B EYE M. longipes

0.38|

26.28

SEFEIE M. formnosus
W LG BB IR M. rufoniger
1 1A B EHUE M . brandtii
S B EAE M. califormicus
78 e -8

Submyotodon moupinensis

1 1 %I{UJEE*E*’P S. sp.

5.0

0.74 407 ﬁ-;‘ﬁ& Sample
0.5 ' AR 0k 13| SHER )

6.02 S. caliginosus
FaW) B4R S. latirostris

B3 T CytbZEEFFIMER 26 FhimiEr) I KRG R ER
Fig. 3 TheBayesian inferencetree of 26 bat species based on mtDNA Cyt b gene sequences
CRERT ONAPIRREARTS, &K LI TRREGRE, & 8 M RR BN, T R i BUEAR (CE AR,

bR REBALN T T4

The “Sample” indicates sequence from Shaanxi Province. The values on the tree are posterior probability. The values behind the node are node

ages, representing the divergence age of the species at that node. The scale indicates the millions of years.

W HLATE. FERREE. Fond. ZREFMEZH
(Bates et al. 1997, Simmons 2005, ¥ ERIZE
2015, FRHHSC 2022). ELLREREH A 7 ME
il (Simmons 2005), g 3 MILALEHE 7
i, 4354 caliginosus TEFH (M. m. caliginosus) -
latirogtris YEFF (M. m. latirostris) 1 moupinensis
WA (M. m. moupinensis) (Smith % 2009).

ERAE (2003) FIH PHGEA = B HIEA M. m,

blanfordi, {2 blanfordi & M. m. caliginosus ][]
Y4, WA E SR M. m.orii, {H orii
& M. m. latirostris )[R 74, T latirostris
F ARl (Hill 1983, R FE 2003, Simmons
2005, Smith % 2009). ZEHC (2022) A,
2R EEAESEARAG 3 DNWA, Hrp
caliginosus iV Ff A1t moupinensis V. i 7 o [ 4 43
i VP25 EINNEAT Z AR Re 2
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HAF (Smith 2 2009, Ruedi et al. 2013).
BEREWKE S LR BEE M. m
latirostris WP Ff 3 57 v, BRI %8 W) B H-lE (M.
latirostris) (Ruedi et al. 2013). EHHITIF K
B, e R EE A S & LB B E moupinensis
LA caliginosus MV 2 AH ALK R - 14 DR A
R, 5 HARRZE R IEE K, #iAN
latirostris &1 (Menu et al. 1971, Ruedi et al.
2013). [AII 4 FAF it R, latirostris il
5 F A ) BB IR I A 22 R, N8 T B
I B ( Myotinae ) #8 5 1 1) — A MU 8
(Stadelmann et al. 2007, Lack et al. 2010, Ruedi
etal. 2013, 2015); M ZEMD- AW FLRIN,
latirostris & il (1) 3 MIMILEFT & L-Aogrit
EWIEJE (Submyotodon) HIE R, KA
g B UCK RV R EE RS B g g, R/
i) R EIE (S latirostris) (Ziegler 2003, Ruedi
et al. 2015). XEABFAILE R —F, TR
HIgE . Vg RAER (S sp.) FIAHF TR
5 iR HIE 8 HAR AR 2 600 75 AR Y _E-H it
BB R 2y . BEJS, Ruedi %5 (2021) fiff
FH o A= 25 T BOW T 5 S 0 L X1 BRCH-
B A AT TR, KR AR R
HiE caliginosus YRR T+ A ML a2 D hr
YR EE (S caliginosus).
=L R EH I moupinensis VA 20 1y
VY AE e 2 T R S B AR PR (Milne-Edwards
1868-1874); Allen (1938) #i#il 1 3k [ i [
(1) 3 FhrAd REEHIMNT 15, AL
M 2 5, PRFHLR X AR A A = 1L R
moupinensis YL . AN S E 5 1247 UL,
B P bR A S AR KB /N T 5 1L BRI caliginosus
AP (Bates etal. 1997); i KBE KTEIE)E
FEIEAIFRA (M. cf. browni) (Hill 1983); 5
HHE SRR AM L,  BePEAR AR AR AT
BRI R, HA I EH RSN (Ruedi et al.
201500 M Sk RRAE ELER, R P bR A BE N T
caliginosus YEA I & 44, {H5 moupinensis
LA A E G T B AR AR O B2 (Matveey

2005, PSR 2D 8 BATR, AWFFCRAR B
WANES¥FIESEEER L, W5
Milne-Edwards ( 1868-1874 ) X} & 111 i, F- i
moupinensis V. 5 454148 & Allen (1938) 1)
PR AT .

R, BRPGZRUE 1L XCRSE R IR TE
REGREMTYE GenBank )% VIIE & K &
B (Ruedi et al. 2015) FIEREN—, B2
B (AL B B AN 0.7%; BiE 5 8 S hi e
W FE (S caliginosus) ®oN—, #ifLEE
BN 9.5%. X T URIEIT , F—FEN Cyt b
R AR TE LA 0.2% ~ 3.8%, [A]— 1%l Y 1)
ALTEEN 0% ~ 5.9%, {E[FJ@PFa) 21k
Y5 A 4.8% ~ 18.7%(Bradley et al. 2001, Baker
et al. 2006), [Ktk, AHFFAE TS 58S A&
SEFFNE—WFh . FE W iE & R B PR I ]
B HAA s N E L R B R E AP (Myotis sp.)
(Ruedi et al. 2013), Z J&5 H kil 7 & 5 W lig
J& (Ruedi etal. 2015). Ruedi 2% (2021) ¥4
TR RER 1 Sk GrAgms N
HNHM 26564) %5 A1 74 %W R B iE (S
moupinensis), [F]I 1 55 Vg J& AR € Fh (Ruedi
et al. 2015) % 5E 9 )11 P8 5 Wy B3 B G SEALFR (S of.
moupinensis), {H R4 fit HAK [ %5 %€ J7 iR K
W0 AHIEFORE ity 5 )11 78 5 W B - P a8 4% P
N 13.6%, KB THEIER. Ft, ZZEES
FHESR 5 RERERR ST, SFHE B
(2022) XfH EERYIFh o A A0S B &
SRR, MG A IRAEBR U R LR bR A 4 8
N RS moupinensis WA, CESRATHKbR
ARAEE A, XHZPR 1 3 A TR
N

€4 M1k, Ea1l R EE moupinensis SEFH{Y
FEH KR &L, oA X aT Re A& U )1 A
ZHEMXEMEET). ME GEMTD. =/
(ARYETT) YLFE UL AR GRETTHL
PHED (Allen 1938, TN 4 2003, Smith %5
2009, FHEE 2017), AIRLEREFEAE KK,
TR T HAEREP SRR (E 4,
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100° 102° 104° 106° 108° 110° 112° 114° 116° 118°E
F¥F Qinghai TE Ningxia 117G Shanxi LIZR Shandong
Z Hi# Gansu
> .1 BEPE Shaanxi JAIE§ Henan .75 Jiangsu
&
on
54t Hubei
PuJi] Sichuan i
] % A
a
E K Chongging o2 wr
Zhejiang
S YLVG Jiangxi
“ #H" Hunan &
2
$tM Guizhou v
2 <X
o B °
o fR# Fujian
Z B Yunnan =0
3 J” %< Guangdong
s Hong Kedng Aﬁiﬁftﬂ .
. M 3 The type locality
S 0 110 220km LR W GSE020)M619% ¢ MM
. . L B B AR BRI Distribution sites

B 4 21 RBUE moupinensis JFF 4376 i 15

Fig.4 Distribution of Myotis muricola moupinensis

P T AR BRI v PR IR 55 I 3t N SR IS GS(2020)4619 5 bR Ak EIHIAE, R IEITE B X
A F LR HE moupinensis SEAME PG 122 5 BB EPE. 1. BRPEEXS KA CRIFSD: 2. TUIEGE . s FIRLL. LLPG /L. 48

HREM (Allen 1938); 3. J7RMR CRE 2017)

The map was based on the standard map service system GS(2020)4619 of the Ministry of Natural Resources, the base map has not been modified.

A The type locality of Myotis muricola moupinensis: Muping, Baoxing, Yaan, Sichuan. 1. Taibai, Baoji, Shaanxi (This study); 2. Kangding,

Sichuan; Lijiang, Yunnan; Jiujiang, Jiangxi; Fuzhou, Fujian (Allen 1938); 3. Shaoguan, Guangdong (Wu et al. 2017)

Bog R B AR ARl R AR T K A R R I
H AR DR DX BRAL (0 AR N R AR T A 72 rh 3
LA, R BR PG ST T T B A AR T
L RERFIFUR 5K il L. B85
Pt L. EBEEELERF AN TAR LS AR A A A0 7
THE PRI

Z % X W
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