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Abstract: Two bats were captured (specimen numbers 20180444 and 20190291 respectively) in Guangzhou
City and Guangdong Shimentai National Nature Reserve in Guangdong Province in July 2018 and May 2019,
respectively. The morphological and skull characteristics of these two bats were measured by using electronic
digital calipers and compared with morphological data of Myotis species from other studies. The Cyt b and
COI gene sequences of these two bats were sequenced. Then, the Cyt b and COI gene sequences of some
Myotis species were downloaded from the NCBI database, and a maximum likelihood phylogenetic tree was
constructed using multiple programs in PhyloSuite. Genetic distances based on the Cyt b gene of 25 bats and
COI gene of 15 bats were calculated using the Kimura 2-parameter model. Subsequently, phylogenetic trees of
multiple species (Myotis and Submyotodon bats) based on Cyt b and COI sequences were then constructed.
The main morphological characteristics of the two bats are small body size, with forearm lengths of 35.60 mm
and 34.55 mm, respectively. Pelage is soft and thick. Dorsal hairs black basally with buff brown tips. The
abdominal hair is slightly lighter than the back hairs. The base hair color is black, and the hair tip is buff (Fig.
la). The ear is small and narrow, and the tragus is long and straight (Fig. 1b). The wing membrane is
black-brown, without any fuzzy covering. The hind-foot length is short, less than half of the tibia length
(Table 2). Combined with the skull measurements, they are different from the bats currently named as S
latirostris, S moupinensis, and S. caliginosus, all of which were previously considered subspecies of M.
muricola. For molecular evidence, the Cyt b and COI gene sequences of two bats were amplified by PCR.
Based on the results of the phylogenetic analysis, the two captured bats are well clustered with M. muricola
from the database. The genetic distances of Cyt b and COI gene are between 1.1% - 2.1% and 0.9% - 2.9%,
respectively (Appendices 1 and 2). It is found that two bats have a relatively large genetic distance from
Submyoodon (Figs. 2 and 3). Based on the phylogenetic analysis of multiple bat species (Fig. 4), the issues
between M. muricola and Submyotodon of the classification differences in morphology and phylogenomics, as
well as the geographical distribution differences among related species were raised (Fig. 5). In summary, two
newly collected bats were identified as M. muricola. We have expanded our understanding of the geographical
distribution of this species. The specimens are kept in the Institute of Zoology, Guangdong Academy of
Sciences at present.

Key words: Myotis muricola; Submyotodon; Chiroptera; Guangdong Province; Distribution confirmation
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771 A= REE, P Liu 5 (2023) &
HEAT o [ R SEEE R AR T AR T 2

A 27 B, Hrp, TTARSMEA 10 B
ElREUE (M. muricola) 7 E AN B A6 T
sl PO, PEIE. = WIRE. SV T,
EAMr A TR E A EAAH LN, SR
W JEVWU/R. ENEE. BEEJEPEE. MRS AT,
2]f] ) A 2 L 3 (Bates et al. 1997, Wilson et al.
2019, FRHISCEE 2022). MAE R RKEMEL
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AT G B G E SRR DX Wi i 22 15 1 1 25 6 47l

R LR, (E I AT 50 3 R VR o
L R H RSN SR, HAH A 44 5%
RN E 1L R EETE) T R il (B
WA 2022) .
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(172 R e e REIEFR A Cyt b 2
J¥%1, M NCBI %4 P vh & 1L BREERY) Cyt b
1 COI £:HF AT T FREGEKE i, &
SETT R RER 2 RimiEs = L R EE. ik
R GE T 5 L R E U TE PN 4 AT T R A
H1, R I IR E i 2 B R OR A AR
PRft TR

1 WRFE

1.1 ARACRE

2018 4F 7 AAEST T MAL X L5 2R
(113°34'52" E, 23°33'12" N, ##k 38 m) F|
MR 1 HBREEQ, FRAS 20180444),
2019 4E 5 ATE) REAT] & B R HE R RY
X I AR 30 ol AROE B 3 (113°1056" E,
24°1429" N, 4k 188 m) HFELMHiHE 1 1
FROEIE (Q, A4S 20190291) . FHIFAMEEFHE
MEFATE KA RENAALH TS 7%
5E , B J5 FH 75% £ BE IO FE A SGR bR AR
RAET T BB R F it 7o .
1.2 AMERISLE RN &

BEMZT RS (2005, 2007) FikiE E%
(2007) VALY EARAE, AF B2
TR GEMTEERBEFARAR, &7
15.00 mm, F5F 0.01 mm) JEFRASMEA L
HRHEEAE . AN EE AR A S AR BT
K. BK. B, BRKAEEK. kEll&H
PrEREA AR MR . M. B
HEMR 8. ERGHETE. FIRETE. sk,
WAL AR R A FE
1.3 ET Cytb X COl ZEEFFIRIRGKE T

FKEMRA W IR H R T LK CBEY
H1, K| DNA $2BUAF & (Ezup #3015
K20 DNA kA&, HilgEY TREROA
IRAFD $REUS DNA. 2514 Cyt b-F
(5-TAG AAT ATC AGC TTT GGG TG-3") 5
Cyt b-R (5-AAA TCA CCG TTG TAC TTC
AAC-3) FH Cytb FEFF B (1140bp) 5 f#
5% COI-F (5-CCT ACT CRG CCA TTT

TAC CTA TG-3") 5 COI-R (5-ATC TCT GGG
TGT CCA AAG AAT CA-3") "1 COI 3 [ A
Bt (750 bp) o PCR RN IS BEEN: 94 C
TAEPE 5 min: 94 CAEPE 1 min, 50 ‘CiBk
40s, 72 CHEMH 1 min, 7H¥F25 K: 94 CAZ
P 1 min, 54 CiBK 40s, 72 ‘CZAH 1 min,
¥ 35 K 72 “CHEAH 10 min, 10 CHAEl, Z
JERA 1% i ReEonT PCR = HdkAT sk Ao
W, K34 PCR =ik 2 il TRE
A BR A J 34T 518 Lasergene %
4 Chttps://www.dnastar.com/software/lasergene/)
HH 1) EditSeq A SeqMan %Il J¥> BT 151101 7 51 14T
FERIE,

RRIEJG P BIE 3 [ [ R AR5 Bt
(National Center for Biotechnology Information,
NCBI, https://www.ncbi.nlm.nih.gov/) Z(#E
HF BT blastn Hext (HIEEEME: 0.05)
B A AFABLRE A5 vy 100 s 0 b 2 B0 g 1 B
Hg. 7E NCBI (1) GenBank 345 F# T 6
FEWREE Cytb 551, Hr, 2 %K HE Liu
& (2023) fEHETTRE MR 2 R ELRE
WEAEA, 2 ZREBR, ZRA GRS 1
%, 4 % %ViE)E (Submyotodon) LA 9 4R
Hog &AM R Cyt b P41, 3% HOK B
( Hipposideros armiger ) £ Kk H %5 3k 1§
( Rhinolophus episcopus) ] Cyt b & 51I1E g4k
BECGR D, JRRAREH T 2016 4 5 H7ER
H i EINLEERN N (3, AT
20160593)LL 2 2016 4 6 1 = Fa whifE B AT
HEEN (Q, AT 20160602) fFEAIE L
CEFIE R Cyt b P23 R o [, T80T 2
IR EE GREMDRETS 1 4 3
o R Ja LA K 7 oF SR EH R R AR Rl K COI
FEH, JEHUOK S 1) COL 7 FIE A (3R 1D
A . N PhyloSuitt R4 KB AT &
(http://phylosuite jushengwu.com) H1HEE 1] R
iR B W AE MAFFT (Katoh etal. 2013)
MACSE (Ranwez et al. 2018) + Gblocks (Talavera
et al. 2007) . ModelFinder (Kalyaanamoorthy et
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al. 2017) A IQ-TREE (Nguyen et al. 2015) 73
BIRIE T Cyt b FERIAT COI 3 K 741 B RASR
B . A FIH MEGA 7.0 3fFHT K2P
(Kimura 2-parameter) 15843171845 PR 25 53 Hr
( Tamura etal. 2011) , J7 ZAffitiEE&H
Bootstrap method, & 1000 /X
Z JG, 1E NCBI i b 807 i 1%
= (Cyt b 22y Be K EEAMIKT 1000 bp, COI
BN R B FEAMIET 600 bp) [ R R EF
JEYF Cyt b A1 COI ZER F 1. 3% 100 4~
BV R R & —2% Cyt b 2T, 46
W 4 ZKEVIIEE 8 2% = 1L R E AN A AT 2
% Cyt b B 741 153 76 /> B H WG Mg F
% — % COIL Z:[H 741, 456 1A 3 K WIiE)E |
2 5% 1l B LR AAS B FT R0 2 2% COI 2R 251,

A LA R R G B T iE i 7T
Cyt b Al COI PRI ) B H- g 48 73 LR AR S
R KR ARG R EW. EEREMZRE
& B ML ¥ (Global Biodiversity Information
Facility, GBIF) £[5] 1 AH W (1) 43k Hh 2 7

VTENST
2 SR

21 SMEBTEAFE
AT T ARRER 2 A REE, RAR
AN, BWFRHME. HEENEA, BRA
AR E; BB AR, FEHNE A,
SR . WIER AR PO B MR, (L
B LEHAEE (FH1a) » B/ANE, HiEK.
EHHE (E1b) , KEEALRHKH—YF,

£ 1 HE Cyt b COl HEE RGN FIIBEVFE R
Tablel Listof Cyt band COI genesused toreconstruct the phylogeny of bats

GenBank %% 5 GenBank accession number

PFk Species

Cytb

COI1

7t 7 R L% Myotis altarium
FRHFHIE M. blythii
f4E R HE M. chinensis

K P RHIE M. davidii
BN R E4E M. fimbriatus
&7 FUEIE M. formosus
K4 R EUE M. longipes

Bl B HE M. muricola

EF553530 (*H1[H)" % Guangdong, China)
AM284170 (1 [EHiT. Zhejiang, China)
AB106588 (*1[H)" % Guangdong, China)

EF555233 (FH[EYLF Jiangxi, China)

KF312512 (+[H H K Chongqing, China)

JF443976 (+1[E %) Guizhou, China)
MT407289 (%] 7 Portugal)
HM541078 (4fifi] Myanmar)

KF312516 (H1[E] P4 Guangxi, China)

MW054930 (H[E China)
NC_015828 (4[H South Korea)
MN339186 CE[IE India)

KF312509 (¥4 Laos) , KT213444 (I K7EIF Malaysia) , KT213444 (Z K75 Malaysia) ,

MH137365.AY665144(Fd Vietnam), OR096834.0R096835 HM914936 (ifkFd Vietnam)

(FET"ZR Guangdong, China)
K2 B H- i M. pilosus
JEU IS SR E-IE M. rufoniger
7/ SR EL 48 M. siligorensis

B R B ) B0
Submyotodon caliginosus

W) iR FiE S latirostris

MWO054885 (E[J¥ India)

)1 76 %6 W) B H-iE S, moupinensis

AB106608 ([H]"Zk Guangdong, China)
EF555235 (1 [E34#k Jilin, China)

KP187906 (+[E V% Taiwan, China)

MWO054895 (+1[EZF4 Yunnan, China)

HM541134 (4 Laos)

FJ215679 (H[H)" %R Guangdong, China)

MWO054885 (E[J¥ India)

MW054923 (71 [H V% Taiwan, China)

MWO054932 (+1[E China)

W)U R A E R S sp. KF312535 (H[E China)
KHH EU075212 (9 EIT.74 Jiangxi, China)
Rhinolophus episcopus

K Hipposideros armiger

JX849197 (H1[E4&%E Fujian, China)

JF443883 (kR Vietnam)
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B 1 BlRFESNERERME (180444, Q)
Fig. 1 External and skull characteristics of Myotis muricola (180444, Q)

a. KABIEMML; b, HBE: oo EFSUFNIER: d MEEME; e FalE LI £ HERIM; g &R~ GEMim.

a. Head frontal view; b. Tragus; c¢. Morphology of upper and lower teeth; d. Dorsal view of skull; e. Frontal view of mandible; f. Ventral view of

skull; g. Lateral view of skull and mandible.
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TR 8] () R A AR IR o R AN
B, AL RN AZIE, Mg ish
g, WS EmAran (B 1d) . B KT
(E2)

W 2.1.3.3/3.1.3.3 = 38, Wi LT T &N,
HAE = FIA P HEE— B8 Pk, Bk
K. ERY CHEE =R PR, W
Vil RS T B . A — AT F 2 P2 AR AT
% PPN, PP R AR PRI 1/2 ~ 2/3.
AR — F A M RIS i M ELE R A
WA, =M% M XN, 36hE
298 M 2/3. RIS =110 1 B M AiEE —

136 Ly BB 1A L Bk FaisE =i H
Vi Py BB R R UG HI N, AR 2 N SR — R
WP 23 (K lc, e~g) o
23 RGAREMT
FRAWTE 2 RARAR) Cyt b 741, 454
F 1 H{E NCBI #l N8 IE Cyt b /751
WET Rgub (- 2) o TTHRRER 2 H
FRA Cyt b FHSHHEEN 4 465 1L R E IS
1) Cyt b 4. LARAE A 5T PRl =
RN 2 K 1L R BHEARAS Cyt b JTHIR N
EISCRFE (HEFRRN 100) (3. 4k, Al
Y4320 2 FOBRERR AR COL T4 5%
1 17E NCBI ## 2 b N 21 il COIl J7 5144
B RGHRBER, 2 HRAT RIRA
SHUEEN 2 4811 R EHIE COl 54 B s
R GZFRFRAN100) B—32 (E3) .
FT Cyt b il COI 2K, 5% 2 Fh B H g



- 441 -

Foan A Hl RFELET AR AT A LS SRR R 1 0 SR

3

9'e or'e 6v'€ €€ MW “WPIM TE[NQIPUBIA] T 1
(81=1) 0£0F05°6 6001 96'6 001 0001 T “P3us] Te[nqipueln g J
(61=4)010F0S9 009 1S°S 9IL'S 79°S s EIN-'T “€IN-1T 401 7300} JomO] Jo PSUT g
(61=1)0T0F0C9 009 (19 49 349 0's JA- T AT M01 100y 1oddn Jo SusT 3 ig i
(61 =%)0T0F0TS (61=4)0T0F0TS 0TS 0T’€ vTe ST'E 0€¢ - AL JA-JALJO PRl IS
(oz=wozoxore  (61=401'0F00€ $9'€ €L'E ¥9°€ 99 107, “ouruesiq soddn yo yipeale 3 Iy T
(lz=worovoce  (61=®0I0FO0VE 61 Sey €'y 6€ €Ol “WPIM [eyqIoIoNIT 1See 34 [1[F
8=woroF08L  (LI=¥0E0FO09L 008 S8 876 LT6 €98 47 ‘ppiam onewo3Az 14 ik
(1z=w) 0107029 (61=1)0T0F 029 0T'L L 8I'L 669 MOE WP dseouterg 1 iff
619 179 91’9 ¥1°9 HOE S0y aseourerq ! i
(61=1) 0€°0 7 0€°T1 0011 STEL S9°€l Ivel 1€l 14D “WBuo] [eseq-0jAPu0) 3} FEIE
(81=w)0g0F0cEl  (61=%)0T0OFOTEL 00°€1 L9ET €6°€1 LL'ET 6S°€1 SO ‘TIofs Jo U] 15978210 3L
SsjuswdINSEIW [[MS Z(H H.
(I1=%060F01°S (61=1) 0907 0£'9 0S°L 08'S 629 79'9 06'L AH “p3ud] 100J-puty 3} 3
1= orTF0cel  (61=4)090F09€l (T=4099-01°S v6'v1 SLYT 234! $6'91 1L “D3ud] BIqLL 3}
F1=%09CF06%6 OGr=w)or1ForcI 00°CT (T=u) 0€'ST - 0€°ST €0°01 $6'6 99°6 8L'6 q ‘Waue] req 3}
@ =worv+o6ze (61=40ETFO0EE 00'8€ (T=u)08°C1 - 0T°01 w9e LS'TE 8E°€E STSE 1L ‘@3us| [reL 32
@r=woLrFoLee  (0T=4) 06'0F08€E 00°€€ (1=u)o0ce LT'SE €5°S€ SSpE 09°S€ V. ‘W3us| uureato] 3} g 14
(IT=w)o1zF08cy (61=140STF0ELE 000 (T=4) 06'LE - 06'SE 8€°LE 96'LE 17'6¢ Tr6e "TEH ‘PBud] Apoq pue pesH 3}
SJUSWAINSBIW [BUINXH MW&W,_%
[ — - P— 0202 8 0 KA Nsowsm m%wsm amwsa _iomwsm
[edoN pue uwiSDled TIpU]  BUND ‘eapy, PO URUNA epul eunp) eunyy eung) eunp)
BRIV EREE S il SO BZ Hh ‘weuun ‘xSueny  ‘SuopSuen  ‘SuopSuenp
snsoursya ' Suysosw] 'S sisuourdnout g PLooLmlt W BZE B (Eh ¥ [k ¥ [k
B T R S 3 B (R | B Mg J——

(w3 ‘qS F W) SusouiSiyvo 'S pue stysodyvy s ‘sisuaurdnow uopojoluigng ‘vjodrinw SoApy Jo SYUIWIINSEIW [[NYS PUE [BUINXI Jo uostiedwio) 7 d[qeL

(w7 Y F OHRfA) BHNMEFWHYHEYAEHR G TR AR AYE WY hE|| HEYmeE ¥



< 442 - e

Chinese Journal of Zoology

60 %

OR096835 H[E) %< Guangdong, China
95 | 190291* HIEJ"% Guangdong, China
96 180444+ HEJZK Guangdong, China
AY665144 BT Vietnam

86 | OR096834 H[E ] %R Guangdong, China
160602* HEHZRE§ Yunnan, China
KF312509 ##i Laos

160593* H1E) 7 Guangxi, China

100 | | MH137365 #7 Vietnam

B BHE

Mpyotis muricola

89

|-KT213444 L3P I Malaysia

76 KF312535FE )48 /8 K & F Submyotodon sp.
@054885 ELRHETEY BT S. caliginosus
100 MWO054895 JI| PG SEW) BUEAR S. moupinensis
KP187906 5 BB B4 S. latirostris

96 EF555233 &3 REE M. formosus
EF555235 WM G E-4E M. rufoniger
EF553530 P4 g BLE-4E M. altarium
92 FI215679 7= /5 B E-4E M. siligorensis
93 100 KF312516 KT REUE M. davidii

KF312512 K38 BLEUE M. longipes

AM284170 B E- R E-Ug M. blythii

AB106588 4B H-AE M. chinensis
AB106608 K2 U8 M. rickerti

100 I

TX849197 KBS Hipposideros armiger

0.05

EU075212 KE353LUE Rhinolophus episcopus

B2 ZET CytbFIMEHREERMIEEZYMHHBRIURRERETRR
Fig.2 Maximum likelihood phylogenetic relationships of some close Myotis species based on Cyt b sequences

BT O AR TR MR AT ORI 2 L BRI, YR A4 10 5 A RANAZE NCBI I Cyt b [741%5 5 %32 ERIEEARETT
HCRER CBERT 715 T LURIR) 5 AR RONIBRALEEE

The individuals marked with asterisks and boldfaced word are the M. muricola found in this study; the serial number before the species name is
the accession number of Cyt b sequences of the corresponding individual in NCBI; the values on the tree represent the support rate of the node

(only values greater than 75 are shown); the scale shows the genetic distance.

VRIS 73 R MR R T I R G R & AT 4
BoR, EREIES /M EREE (M. ater) 8
fERRESRGL (B 4) 5 TEW)EE R 5 0 B E-IE
(M. californicus) Cyt b F [X] i A% i 85 #50 (B
4a) , T-5/RYVEER HEE (M. alcathoe) COI
FER B LIRS RGL (] 4b)

2.4 T BFpie) 4L FE B

FIH K2P #ALTHE AW FUFE A Cyt b Al

COI 7415 NCBI #df e (1) B E-08@ 5 471 F
SRR AR . FET Cyt b JPHI, AREFFAE
VNG ST €A g == I RvieE o E A=A )
HIEFEAFIBEE AT 0.1% ~ 2.1%, 5 4
FhEE VIR B AL BE B A T 18.9% ~ 21.4%, HH

fb b2 B LR (1 B L BE AT 17.6% ~ 21.4%;

BT COLJFH, ARWFFEA T 515 HdE R i

LR BESEEENT 09% ~ 2.9%, 5 3

Fh 58 DR B BE S A T 18.9% ~ 21.5%, HH

R R B IE B BE S AT 15.0% ~ 22.5%
(st 1, 2) .

3 g

=l R HE AR AR R VAR, Har ik
PE—BAFEGU, S FEF N NIEAT 2040
IR Al e &R (Smith 2% 2009, Ruedi

etal. 2013) . Simmons (2005) A\K, 2tH5FH
B B BRI 7 AN EAP, Smith 28 (2009)



3 ZEES B R EELET RAE DR &S SR 8 1 R <443 -
79| KT213444 D3P . Malaysia
100/ EM914936 4R Vietnam 1L B

100

JF443883 KBFUR Hipposideros armiger
0.05

190291* HE)™7 Guangdong, China | Mpyotis muricola

180444* P HJ" % Guangdong, China
JF443976 VRS E-48 M. altarium

NC 015828 4% B I& M. formosus
MW054932
NP6 e B B-IE Submyotodon moupinensis

MWO054923 55 B HE S. latirostris
MWO054922 B Lhi fETEW) B E-4S S. caliginosus
MN339186 K +5 B H-I& M. longipes

MT407289 B E-BE-4& M. blythii
HM541078 W4 R B8 M. chinensis

HM541134 K& B BAE M. ricketti

{MW054930 BhE R BT M. fimbriatus

B3 #ET COl PR REERSMEEUFHHBRRIURRARERR
Fig. 3 Maximum likelihood phylogenetic relationships of some close Myotis species based on COIl sequences

B ) AR ARG HAMAR AT FUABL (L BRI W0F 4 80 (95 5 MR MALE NCBI I COL #5815 45 RS AR

RCEER CBERT 715 TLURR) 5 AR ROV ILELE

The individuals marked with asterisks and boldfaced word are the M. muricola found in this study; the serial number before the species name is

the accession number of COI sequences of the corresponding individual in NCBI; the values on the tree represent the support rate of the node

(only values greater than 75 are shown); the scale shows the genetic distance.

ForHod 3 AN R E A, o 2
caliginosus YE.F# (M. m. caliginosus) . latirostris
MEFR (M. m. latirostris) A1 moupinensis JEFf (M.
m. moupinensis) . FERFE (2003) i T PU5E
M Z=FE A M. m. blanfordi A1 M. m. orii, {H
SR B4y B M. m. caliginosus 1 M. m.
latirostris (1 [FMEAH 5 44 (Hill 1983, Simmons
2005, Smith % 2009) . AR CEEF (2022)
W, B REEESH A 3 AWM, He
2 IEFF (M. m. caliginosus 1 M. m. moupinensis)
e EA 4 A, T M. m. latirostris 71 4 55—
JE— e Wi & (1) W B B (S latirostris) .

ok b, SR TE W AT L BRI ) 4y
S 5 AE B A I T 00 I R AN B S T R AR
Bl B Mg B S RO R TR R R

M, HEAF N S petersbuchensis
(Ziegler 2003) o {EEASFHIE L, FEW)IEE
5 WCEIE 8 RS AL, Bk Tk
A AR T8 W) 0E J& 1 Sk B o A1

0 G B R P S iy M P A s 0 U e 1 2 A
FER T IiEE (Nyctalus) (BT 2 MF1A) FIER,
HigEE B3 A WRHE; 98 v s i B
fRE (Pipistrellus) , {HH 715 R H g AELL,
HEZHAHZ] (Smith % 2009, x|/b 3%
2023) . Ruedi %5 (2015) HR#E = R HIE
|atirostris AR IS B K FRTAR, B HIAA
WVIEE . A TR ER, latirostris i &
55 H A ) BR IR 0 A% 22 R 0K, B T R E
T AE ( Myotinae ) #& & # B9 — A M 57 &
(Stadelmann et al. 2007, Lack etal. 2010) .
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Fig.4 Maximum likelihood phylogenetic analysis of multiple species (Myotis and Submyotodon bats)
based on Cyt b (a) and COI (b) sequences
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It )5 Benda 25 (2015) X} H: LA AET FRiE
Sz, FEHHEPRE, 2Rt R E L RE

I M. muricola SV i) — g /N BB, 20 M. m.

caliginosus. M. m. moupinensis 1 M. m.
blanfordi A FEWVIIEJE . Ruedi 55 (2015)
AN, M. blanfordi /& M. m. caliginosus ] [&4
54, Wilson 25 (2019) F1 Ruedi 2 (2021)
43 1) 72 SR

MIEEFHELE, | AR AR AR N T
JI P4 55 W) S EAE (S moupinensis, =73, Allen
1938) 5 iR KW K T STk A [ 1) (1) HoAth 2 1L
SCEHIE I E 4 (Chakravarty et al. 2020)
5 &RV R B IEFR A (Ruedi et al. 2015)
AL, TARPRARRR B KAE AN N, AR E
HARBIE Ko FEECKERHERIL, | ARARA
o P50 52 TR BROIR, ) 1] P ) B i i 9 I
s T IRBR AR SR — U A0 A RO — 3
J1 4 55 W B CE 0 28 T UG 2N S — R A T
12 /7 (XZ3E 2023) o (R —RRAE, A0
FHE AR br AL Chakravarty 55 (2020) T-E
JEE R 1 L R I R B A — 2 1)
Z 5, (855 FR B A 7T A1 Chakravarty 25(2020)
IAAREER LD, TR S B2 75 5 2 I FE A
MEHE R AT . 28 EATR, AR RS
(] AR A T A 5R-AE, 5 1178 5 W) B B
B ) b, A R ) SR BRI — B
oy e 5 e 1) B L R EE Y, (HERAR
(S )= Ja A7 75 3E — AP U E

SR F ARG R BTG, BilE Cytb
JE DR R84 BE B AE VDM N IR TE LA 0% ~
5.9%, [A @Y 1] AR 10 TE A 4.8% ~ 18.7%:;
COI J:F LR B /NT 2% 2 N AR R 45
o MR T 11%NEFhEAS 7 14558 (Bradley
etal. 2001, Baker etal. 2006) . AHFFARALE
FET Cyt b A1 COI : PR 2 1 R Gt 132
5500 R ) L BRI RO SRR R —
X, BUEEEE AN 0.1% ~ 2.1%H1 0.9% ~
2.9%. AW FEARAS S B dE PE N T W) i 1] P A
IR D384 5 43 31 R 18.9% ~ 21.4%A11 18.9% ~

21.5%, mRTYMARZLTER, X5EE
EMERLE T — . A TEERHE LM T
RARKE T, MIRAEF B AR RER 2 AR
HOIEbR A IR T W) B E 178 B ) BB A
B b T W BRI AT A — B, R ST
M~ SoRVGIE. B[R ANZ R A 0 A 1 =
R, i B g

2 Ja fr w100 FpA1 76 B R H-E &9
TR0 BE ) E JE 1) Cyt b Al COI L (K P 51 34T &R
GRBAPTRI, il RS/ B R H s
FE PR B e AR, T 5 ) JE A 5 o B
g R 0T 7R AR B E A B B B AR . 124G
Rit—2ui, 5L R RS Y JE A
R B, FHAER TR ERR. HEE
W g J A P BRI SR A R s A R R R, B
W) WS a8 2R A 5 BT 1Y) 43 )2 1 9 AR R B B
JBIAE R E ATk, 454 BRI 4 Fi R E
WEAIT 3 ol W BRI L BE X I A, R ILE LR
HIE 5/ R Higfe st X FE R ES, &
TR HEENRE . BT . B R 7 A 4 ) S5
M1 B W) g P 2 A R EEAR TR L JE VIR
B & PSS AR AT X, 5 Hs R B B L
(R BB, BT R LR BRI AT M B
[N =57 i i m =Y S i N -y N = e
Fhh, EHEXIS EAE - EMES (GBIF
2024) (B 5). EVIEEDFS 5 LR EEE
A%, REKBF LS4 N ER NG
SR E W R R T S SRR

L B A I T RS A A TR T
HORRAR . WRAEAR. E MR S, FLR RS
BAZ, BH%RURA. B NSES IR
ma, IS B AR SR AR AW . 1 B
(hEEDZ T 23 FINIEfE (Near
Threatened, NT) 254% (% ERI%E 2021), IUCN
45 (TUCN 2024) KHFIANTfE (Least
Concerned, LC) Z£%¢. F& 7T 2018 SA1 2019
SERIRIE L R EEE 2 A6, F 2021 4E7E) R
B PR B A TR X R FH 55 PP .4 3 2
T REREERA . ZWRE KB
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Fig. 5 Geographical distribution of Submyotodon species and some Myotis species
Bl s FRIC ¥ 2 Global Biodiversity Information Facility (GBIF) P3ii Chttps://www.gbif.org/) Gtit 5% BT 78 A5 % bk 43 A 4 X 35,

PUOGER R R PARTE A AT R, SO BIER R R LT R

The points marked in the figure represent areas with bat distributions reported in previous studies, as compiled by GBIF. The shading intensity

indicates the frequency of reported occurrences, with darker colors corresponding to more frequent records.
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