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Abstract: In August 2023, 40 specimens of Myotis bat (29 males and 11 females) were captured by using harp traps and
mist nets in Xinjiang, Qinghai, and Ningxia provinces, northwest China. The specimens were morphologically identified
as Myotis aurascens based on the short dorsal hairs, fur on back brown, belly fur dark gray at roots, and gray white at
tips; head and body length (40. 4 £+ 2. 7) mm; forearm length (35. 1 £ 1. 3) mm; ear length (13. 6 = 1. 1) mm; tragus slen-
der and straight (6. 9 + 0. 7) mm, approximately half the length of the ear pinna; hindfoot length less than half of the tibia
length; greatest length of skull (13. 71 + 0. 39) mm; condylobasal length (12. 94 + 0. 48) mm; dental formula 2. 1. 3. 3/
3. 1. 3.3 = 38 teeth. Based on phylogenetic analysis of Cyt b gene, the captured samples in this study were clustered to-
gether with Myotis aurascens from Inner Mongolia of China and Republic of Korea as one clade with posterior probabili-
ty 1.00. These specimens represent the first record of Myotis aurascens to these three provinces in northwest China.
This study expands the range records of this species and provides basic data for a deeper understanding of bat diversity.
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and Paunovié, 2016),

20234E8 A, SHNIME I A2 4L A AL
SEAEE R FIR X A T 2 IRG FR X T R
HFHYFZHERA, @ RHEHZ M. )
BRI, A AN B Bt R E bR
A, GUMENFFEAREE, & iR =R XET
H#r2d sk .

1 R *

1.1 FRACREE

20234F 8 J1, A N RAAEIRER . T T
BT JRETF B Yfh 2, B HEZE AR
ZEM S T UM PR 2 40 5 BB IRAR A (29 T HEE
115 MEM). o, by 2 i X g il B 25 (b
£546°91'52. 55", ZR4:87°55'86. 65", Wk 561 m)
(1 S HErE: XJ-2023-032; 1 SMfEdE: XI-2023-004);
HWAB AT E LB ARE 25 (dLd36°
54'11. 43", A£:102°33'56. 62", #HEK2245m) (15
HEME: QH-2023-001; 1-°50EM:: QH-2023-002), 7
TG B E 25 (b4 350492, 46", AR 41020

42'46.76" , ¥F4K 1 803 m) (2 5 METE . QH-2023-
012, QH-2023-014); T HrLILEZKHRRY X
305 (db£F36°2724. 93", AR £:105°38'27. 99", iff
P2 476 m) (23 5 HEPE . NX-2023-006, NX-2023-
008, NX-2023-009, NX-2023-011 ~ NX-2023-019,
NX-2023-021 ~ NX-2023-030, NX-2023-032, NX-
2023-033; 7 5 M PE . NX-2023-003, NX-2023-
005. NX-2023-007, NX-2023-010, NX-2023-014.
NX-2023-020, NX-2023-031), [& 55 HE 35
(db 5 35°51'31. 83", 7K £ 106°34'18. 80" , ifF 4k
1499 m) (2 5 HEME: NX-2023-036, NX-2023-037;
15 MEPE . NX-2023-035), &5 E 15 (db4s35°
4024. 78" , ZK 4 106°13'50. 77", 4K 2 155 m)
(15 MM . NX-2023-038). X BEHRA 1) R 4 Hb ly 7
s\, MR TSN 0. 34 ~0. 74 (K1 1), T2k
PRAFRE . FARFSMEN RS, BOLSE B T
IKCBET T IR 2 seE, JFRE RS . 5
B SRR L6 S iR A (115 1M, 55 HEME)
FIBG kg AT, PR AR ML AE 95% L1
o, RAE TSI R A S R A 2

A

= | B =
g 2
5 : BB e s
- 1 = I &
8 ﬁ:ﬁgit‘.ﬁg;g;ﬁi'i o Vegelation coverage] ~
L7 (X 4K 0ow global distribution sites e 0015

e AR M 0.14-034

First recorded sitein China [ ]0.34~0.54

« ABRFCILR AL E0:54-0.74

Racula]ed site 4ubguk::ludy 074092
= | I | =
R 80° E 90° E 100° E 110° E 120° E 2

JEETFES: GS(2021) 648

BT BB 20 A B

Fig. 1 Distribution sites of Myotis aurascens
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1.2 AeASiil

ST HY RS bR e (4 %5, 2007),
it A R i bm < RO AR AR SME kB (DL91150,
BERABRA R, SMEN R EHERE 2] 0. 1 mm,
S B I A8 RS 5 % 0. 01 mm), FH PR OF
(YHC, et TARAR, KighEl 0. 1 g) FRE.
HME D 8 bR 46 . RTTHEE (body weight, W), Sk
&K (head and body Length, HB). Hj/# < (forearm
length, FA), £ 1§ (tibia length, TIB), H- K (ear
length, EL) . H-Bf (tragus length, Tra), B (tail
length, TL). J& /&K (hindfoot length, HF), & =%
£ (third metacarpal length, 3mt), 23 PU% 54K (fourth
metacarpal length, 4mt), 2 f.% B K (fifth metacar-
pal length, 5mt). kBl EFEPREIE M2 (greatest
length of skull, GTL), fii%t{ (condylobasal length,
CBL). i fiii 5& (breadth of braincase, BB), ik %
(mastoid width, MW), #i7E (zygomatic width, ZW),
fE[B]#E (interor-bital width, IOW), | K ik %% (upper
canine width, C'-C'W). I 114 % (maxillary third
molar width, M’-M*W), I+ 5 %] 4 (maxillary tooth
row length, C'-M*), T #i%1{ (mandibular tooth row
length, C,-M,). F#li{ (mandibular length, ML), %X
PELLESIE + p3ifE2E (mean + SD) K.
1.3 PCRY . M MARG AT

BURAETETCK b i 320 U T 4ok i
Cyt b JFANY G LAy o 3 PRI 40 6 DNA $8:HU A
TSINGKE 21 #) DNA & B 50 &, 9785198

Cyt b-F (5'-TAGAATATCAGCTTTGGGTG-3") FiI
Cyt b-R (5-AAATCACCGTTGTACTTCAAC-3" ).
R M HE A SOV AE 20 pL W AR R HEAT, SN 5%
PEWF : 95 °C Wi A5 P 3 min; 98 °C7AE £ 10 s,
53 °CiRk30s, 72 °CHEf{15 min, 37MEH; s
72 °CHEAf 10 min, #7377 Y& T 4 “CIRF AT,
I p B AT R AR Wy BT IR 2 7 2R FH X )
FPAAREATINF

J T ARG F L X R E R R R R B
KFR, ARWFFEAE GenBank i E T T2 T HATC
ARk AT ENSEE AR i E N
AZ N R S 20 B W B A A R Bl - i 350 -4
M Cyt bJFH) . LA KRR (Eptesicus fuscus) 1E R4k
BE, F U3 (Bayesian inference, BI) #4 # R 4t
KEHW (F£1). £ MEGA 7.0 (Kumar ef al. , 2016)
i, Jd i MUSCLE 5395 5 3N S B0 DNA J 51 i
172 )y 5 lL XF . 7F PartitionFinder2 (Lanfear et
al., 2017) ", JFH3EF Dot 3r {5 8 E ) (Bayesian
information criterion, BIC) A i o A R IE AT 0 XA
HIYEHE . 7E MrBayes3. 2 (Ronquist et al. , 2012) 1,
DUk JE17 REER F 0o AE BLA A Al Sz
T2 U, BB T 1 < 10748, 41000 R iEfT—
UORAE, ) 25% 11 E A B RE A & 57 (Ruedi
etal.,2015), AHF5E U3 f5 55 4% (Bayesian
posterior probabilities, BPP) &/~ R 4t & H #4717 5 1)
YRR, £ MEGA 7.0 ', JFEEFPRISALEE S (p-

distance),

AHRATHEREREMNNFIER

Sequence information for phylogenetic tree construction in this study

SRAEHE Locality

1
Table 1
YyFh Species Cyt b 55 Cyt b Access Number
RN R E-E Myotis aurascens 0K053029
R B LR Myotis aurascens KT777800
B R H-E Myotis aurascens AY 665148
KB Myotis davidii KU060263
=11 U8 Myotis muricola OR096834
BeH- B Myotis blythii OR096798
A ELUEE Myotis chinensis OR096801
b5 RS Myotis pequinius OR096810
R K BRI Myotis petax OR096833
Kbk FRUE-HE Myotis macrodactylus OR096832
ESR AR Myotis fimbriatus OR096824
KA BUERIE Myotis pilosus OR096825
£ BRH 85 Myotis firater OR096819
K48 BUE-8R Myotis longipes MWO054878
1E R 7K 45 Myotis laniger OR096782

" E 5 H Inner Mongolia, China
s [E 55 5 Jeju Island, Republic of Korea
w[E{~)I] Incheon, Republic of Korea
]t 4% 21T ] Adige Republic
H1[E ) 7R Guangdong, China
71 [E % PG Shaanxi, China
€ YT.7 Jiangxi, China
H1 [ 111 %5 Shandong,, China
TP [E & M Jilin, China
P& A Jilin, China
71 [ 2§ Yunnan, China
1 [ %/ Guizhou, China
o1 [€ B Jp 1T Heilongjiang, China
E[J 7 12K /K Kashmir, India
1 [ 51 Guizhou, China




260

45 %

#:3% 1 Continued from table 1

YRl Species

Cyt b %55 Cyt b Access Number

KA Locality

P EUEBE Myotis ikonnikovi AB106602
i e B ER MR Myotis altarium MF630871
VRS Myotis dasycneme AF376846
111 b FUE-IE Myotis montivagus AF376858
W EUE Myotis mystacinus AB106605
KAEUR Eptesicus fuscus MF038479
Kbl Eptesicus fuscus AF376835

H 78 b8 Hokkaido, Japan
h [ 11175 Shanxi, China
h [ 11175 Shanxi, China

Lok VE 5 > 3 Selangor, Malaysia
H A= £ I} Nagasaki, Japan

AR Africa
% H USA

2 &%

2.1 AMEFFAERIE S04
ZI-WA AR B HIE R A B SME WSS IE AT
B, HEHO, BREBEBRERKE, BREKH

@ HAREmE R, SMHEAT M, B E,

Hpr g B B0 (K 2F); ¥

L5 B 3 T i

iIZ JBe ] i 5 SRS ANBR 6 5 A W IR, A
YRS B B H I8 R A B SME SRR AN R - B,
HEwE, BEBEERKEO, TREKAG; H

S uIR

SAHATROM, B mCHE, HGR

KHH;

HME Dl

A (K] 2F);

LM T B 50 M
[ [ 5 S ANBR B AW I . 40 SARAR

ZERER, R (4.1£0.5) g,

IR

(35. 1+ 1.3) mm, kKK (40.4 +£2.7) mm; Hpk

£ (13.6 1. 1)mm; HBEK (6.9+0.7) mm,
HRp—4; 525K (30. 6+1. 0)mm,

ap)
S A

£ (29.9+1. 3)ymm, FHEHEEK (29. 0+ 1. 3)mm, 1K

Tk (% 2)

x2 HEMREERSAKIDREEMEILE (B4I: g, mm)

Table 2 External morphology comparisons of Myotis aurascens and Myotis davidii (Unit: g, mm)

JREK (15.9+1.0)mm; J5 2K 6.7+
0.6) mm, A KIEKZ

K (36.4 £2.8) mm,

LNV e KB REIE
Mpyotis aurascens Mpyotis davidii
EANST i [ B 5 o ] v [ 1)
oy . - Inner Mongo- Jeju Island, Re- FHEL1 Hunan
Fb Index R i B lia Chin%i 111b1ic of Korea Incheon, Repub- China’
Ningxia, China Qinghai, China  Xinjiang, China ’ pub lic of Korea g
(n=34) (n=4) (n=2) (Yang et al. , (Kim et al. , (Oh. 2013) (fEsi a4,
2023) 2015) (n=7) 2017)
(n=1) (n=10) (n=1)
- 4.0£0.4 4.5+1.0 _ 6.4+0.4 -
Pt W (3.5~5.3) (3.1~5.8) 4.8(n=1) 6.3 (5.7~7.1) 4o
At 40.3+2.5 40.9+4.0 41.1+2.2 44.5+1.2 45.9+2.5
kK HB (33.8~45.5)  (37.4~47.5)  (38.9~43.3) 1 (42.6~46.4)  (40.8~48.0) 388
- 35.240.8 35.6+1.9 31.740.9 36.5+1. 1 35.6+1.2
HIFFRFA (33783700 (32.4~37.1)  (30.8~32.5) 359 (34.7~38.2)  (36.0~42.0) 343
o 16.1+0.6 15.4+1.5 13.4+1.6 16.9+0.7 16.5+0.9
BEKTB (14’5 17.4)  (141~17.9)  (11.9~15.0) 151 (16.2~18.0)  (15.1~17.5) 151
" 13.7+1.0 13.0+1.5 14.8+1.7 14.1£0.6 13.1+1.5
FHREL (12.1~15.7) (10.8~14.8) (13.1~16.5) 13.2 (13.1~15.0)  (11.0~15.0) 1.6
" 7.0+0.7 6.5+0.4 7.8+1.1 88.3+0.4 7.840.8
FPFK Tra (5.1~8.3) (6.1~7.2) (6.7~8.8) 73 (7.6~8.9)  (6.3~9.0) >
L 36.9+2.5 35.142.9 30.840.9 44.5+1.2 38.942.0
FICTL (31.2~41.7)  (32.6~39.8)  (29.8~31.7) 32.7 (42.6~46.4)  (36.0~42.0) 34.9
o 6.7+0.5 6.4+0.8 6.8+0.7 7.1+0.4 8.5+1.0
Jr R HF (5.2~7.9) (5.6~7.2) (6.1~7.4) 72 (6.4~7.7) (7.0~10.0) 7.6
st e e 30.8+0.8 29.7+1.1 28.740.4 B N
AEEHROM (05007 (8.7-30.8)  (8.3-29.1) 283 319
1 30.5+1.2 28.6+1.6 29.2£1.3 - -
BMEHIAm (5778755 (27.0~30.2)  (27.9~30.4) 27.8 301
e e 29.2+1.1 28.5+0.7 26.7+1.2 o -
BIERRSM 057631 1) (278202 (25.5-27.9) 2 327

* RBES. BRI = b

*: This study. Wt: Body weight; HB: Head and body length; FA: Forearm length; TIB: Tibia length; EL: Ear length; Tra: Tragus length; TL: Tail
length; HF: Hindfoot length; 3mt: Third metacarpal length; 4mt: Fourth metacarpal length; Smt: Fifth metacarpal length. Data are mean + SD
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2.2 SLEFHE

A YR A P AR BB IR AR AR 1 Sk 5 o K RDE
A 28 0 TR 1 v, IR rp s 7 — A S (U1
FRIORIEER: , NFUEA LI, BSAHAKIL,
LB AR BN, MK (13,71 £0.39) mm, [
FEK (12.94 £ 0.48) mm, #ivE (8.07 £ 0.30) mm
(#3), ik 2.1.3.3/3.1.3.3 =38 (K 24), I
Rk (Ch Bk, HEERTH = ERTE N (P9,

FRTEW3M, fEEE R, B ERTENE (P°) T
B— LRrAY (P /NFE = ERETHE (PY). —.
ZEAWARBRRIE; SMEHIR W B
B LR/ TR 2RISR, IR
HEZ s S =TIk S RIGHE; RIGKKEKTHE
SRETE % B FRTES (P) B, B SRR
F (P) e K FHEGH A ZEHRIAE, Jb
HHHIE “W” I (82),

*3 EREMREBESAREELEESLER (BA: mm)

Table 3  Skull morphology comparisons of Myotis aurascens and Myotis mystacinus (Unit: mm)

L0 LSS Myotis aurascens

R EME Myotis mystacinus

HE TR
Ningxia, China
(n=15)

FE 45 Index

IR X
Caucasus
(Benda and Tsytsulina, 2000)
(n=16)

v
Qinghai, China
(n=1)

13.68£0.39 (13.02 ~ 14.34)
12.94+0.48 (11.19 ~ 13.56)
6.70+0.18 (6.41~6.97)

fii4= K GTL
MK CBL
Jiki /51 55 BB

J& 3k 98 MW 6.96+0.17 (6.73~7.26)
By ZW 8.09+0.31 (7.65~8.48)
HE Bl IOW 3.70+£0.17 (3.43~4.07)

3.35+0.12(3.07~3.57)
5.46+0.15(5.26~5.73)
6.23+0.20 (5.93~6.76)
THHIK C-M, 6.57+0.37 (5.86~7.31)
Tl ML 9.92+0.29 (9.52~10.61)

L RY%%E C'-C'W
5T M-MPW
K C'-M?

14. 80 13.25+0.38
12. 86 12.62+0.40
6.92 —

6.97 —

7.86 8.09+0.19
3.6 3.36+£0.13
3.69 3.29+0.15
5.49 5.21£0.16
5.29 5.03+£0.22
5.53 5.44+0.20
10. 24 9.46+0.24

o ARHETE . Bl B T I £ bRk

*: This study. Data are mean + SD. GTL: Greatest length of skull; CBL: Condylobasal length; BB: Breadth of braincase; MW: Mastoid width; ZW:
Zygomatic width; IOW: Interorbital width; C'-C'W: Upper canine width; M*-M*W: Maxillary third molar width; C'-M?: Maxillary tooth row length;

C,-M,: Mandibular tooth row length; ML: Mandibular length

Smm

K2 BOEBUH SR E SANBRHE. A SN B: SKEHEHW: C: SkHEHY: D: FHEIERW: FANERIE (LEEN T

H R H WA

Fig. 2 Skull and external characteristics of Myotis aurascens. A: Lateral view of skull; B: Dorsal view of skull; C: Ventral view of skull; D: Front

view of mandible; F: External characteristics (The beards have been shown in the red box)
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2.3 BT CnbFINRGKE RR

LA AR UCR AR AN P 5 FI NCBL T #8540
AR FE ARG 8 I H JF20 R EC A AR 1 Cye b JEF1
DA B AT 1 140 bp. T DL vk 4 8 B EE
5)E 18 FP R R AR BN, SRR, AUCRE

NS S e S Y L R e S E R
JR A BRI bR AR Sy — 3, REME N 1.00; 5
KRB (Myotis davidii) WAL SZ, Wi a5 AL
FRBS R 5%, MiARSHREER Y —L, HWHEZ
[] ) s A B 5 R 15, 3% (1 3).

AHFE
This study

Myotis aurascens AY665148
Myotis aurascens OK053029
Myotis aurascens KTTT7800

AL
This study
0.99
-Myotis davidii KUO60263
0.52| J[—M)mhafmﬁwn MF630871
Myotis ik ikovi AB106602
Myotis dasycneme AF376846

100y Myoris fimbriatus ORO96824
-Myotis pil OR096825

¥

1] Myotis macrodactylus OR096832
L Myorsperasonooesss
Mpyotis frater OR096819
Myotis mystacinus AB106605
Myotis laniger OR096782
100 Myotis longipes MW054878
Myotis chinensis OR096801

0.60 U-D.‘zi
100 Myotis pequinius OR096810

Myotis blythii OR096798

0.96¢

Mpyotis montivagus AF376858
Myotis muricola OR096834
1.00f Ep fuscus MF038479
L— Eptesicus fuscus AF376835
0.04

K3 JET Cyt bIEH P AR R R EM . W AMIZ T AFERMA, 0. 04 FOERBAAL S AT R 8. AR ARV 107 51 A A0
FFH, NX: THE; XJ: B QH: HiF
Fig. 3 Phylogenetic trees based on Cyr b gene sequences. Numbers indicate posterior probability from Bayesian inference , and scale bar repre-
sents 0. 04 nucleotide substitutions rate. Sequences labeled in grey are documented from Ningxia (NX), Xinjiang (XJ), and Qinghai (QH) in this
study
3 b Wilson I Reeder (2005) % Ji 251 L H- 1 15 4y
T 7 5 : 551

I ELH I 0 — A MEA, SR, AR S A BT ST 2

AR YRR A B i 0 E 0 A L I 2 2 0 1
$45 5 Benda F1 Tsytsulina (2000) X 1 9 1 1 5%
SEHETE=Y) |l NV WER R SR W N U ET B4
U B FRAE (B, WA, R B
o, BEEKE, BREKAOSAO, HiEK
32.9~36.3mm, BHEHKI4 1~17. 1 mm, fisek
13.3~14.9mm, FR¥HK5E3.08~3.67mm)HYI 5.

B, ARCRERANm2K, K, LK,
TR A 22 IS i D R R A 2 R 2 B E i R
R bR . M8 LRLAR Cyt bIFHN M el B, RIKEK
EhRAR IR G0 IR —F, X5 Tsytsulina
45 (2012) MIBFFE S5 SR ARML . 3h, XEERRAR YR
H HCHb SR AN, 17 200 BRLCH- 0 2 A R T AR AR (Ben-
da and Tsytsulina, 2000). WAk, 7EIMNE . REKT
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NG EHEH b, ARYCREIRA 2 558 Ry 70
RCERIE AN SRR LA R 20 BRI B — S A

AR ER R KBRS R WK, AR
EAS KT RBEERNIHK L, HS5 KR BRE
WA B O 5%, ARG OR RGN . Wilson Al
Mittermeier (2019) {545 5250 BCH-8 A S R TR -
BRI E )54 . BRI, Yang % (2023) 3T Cyr b
COIFI NDI ¥ Z G R B, & IR R 200 B H- 0
AR TR B IS AT st AL 22 5, A WA i —
AL X HARM R G RA—E . NP L,
ARYCRIENRA G KT8 (BT, 20015 AR5
HAEE, 2017) fAEW R 2R, WiEh e, ARk
Kzok, MiEAERK, MilEkz; fi# sk
EBHOANEHR; AiEEHERKINE, FTHK
ZN, MiEEERAE, ARHKZE; i L
AR AT (P) AN [) 24 0 PR 5 T s 5 A0 Ri
i (P L TR A, 25 8 N A b 3 3 A
b, R EE S R D R E R WA AN, L
FEVR A W], R R0 BRI oA T b b AR e S
DI R DL R R Lk b DX R i N B S
i PN 58l 48 1 [X (Benda, 2004; Tsytsulina et al. |
2012; Kim et al., 2015; Benda and Paunovi¢, 2016;
Yang et al. , 2023), R4 A< I A A B i 200 R E- R
[ f A TR EDRr s . BT E . alhL, R
0 BRI ) 43 A X TR R AT S N . PRl
2, R ECH0E [ A A T RO 2R R BB SO R
i (Wilson and Mittermeier, 2019; &} #ff ¢ 4 ,
2022); EANsE TR Wdb . PE . TIP . B
ML RS AR ER L BIMAE (ERHE, 2003;
Smith FIf# %%, 2009; You et al. , 2010; Jiang et al. ,
2013; FEWIAE, 2015; (BB, 2017), Hor
A DXHE T HO S R RO L X ZE B TR,
FIFBR IR S K DREIEAERE . RELFEM
MBS A A 25 55 . AR ST 45 SR SRR B
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