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WE: 2023 47 H, ERALAFRETIFBE AR AT (38°1048” N, 113°5522" E, 4K 509 m)
{22 J 3k 16 R 45:3kIE (Rhinolophusspp.) 14 R EUE (Myotisspp.). Ml T i FRFEEA K40
TEA& S KB RHE LGSR T B A e A, JE I T COIL A Cyt b ZEH 741 58 Sk UEAF AR 0] 75 i 3 75
SN RAA-TE -0 (FM-CF-FM) B, 1845 (54.23 £0.39) kHz; I K (47.30£0.94) mm, HK (24.55
£1.26) mm, A4 (19.01+0.19) mm; COI Z:FF Cyt b ZE[K 7515 NCBI % BE P9 K H-25 ki (R
macrotis) AHRFFUFUE 25BN 100%F1 98.68%. B EMEAEAR A7 e A/ i N IAA (FMD B, 1§40
(43.56 +3.73) kHz; RifF (59.2+1.36) mm, HA (22.57+0.82) mm, 4K (22.97+0.035) mm;
COI J: A Cyt b F: K 751 5 NCBI #0488 FE R FLE (M. blythii) #8123 R 7 51 AR UL A 99.5% AN
99.91%. ZEEAMBIEAEE. LESHLLK COL M Cyt b HFEFHILLY, %5 w4 kg KB4
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Big-Eared Hor seshoe Bat and L esser Mouse-Eared
Myotis Found in Shijiazhuang, Hebei, China

CHEN Yu GUO Dong-Ge DU lJian-Ying WANG Xu-Fan XU Yan-Yan LIU Sen”

College of Life Sciences, Henan Normal University, Xinxiang 453007, China

Abstract: During the survey conducted in Zhushadong Village (38°10'48” N, 113°55'22" E, 509 m), Jingxing
County, Shijiazhuang City, Hebei Province, China in July 2023, a collective count of sixteen Horseshoe Bat
(Rhinolophus spp.) and four Myotis (Myotis spp.) were successfully captured utilizing harp traps. The external
morphological features, specifically the forearm length, of a total of twenty bats were quantified. Following
this, a subset comprising four Horseshoe Bat specimens and two Myotis specimens were chosen for the
purpose of measuring skull parameters, documenting echolocation calls, and conducting identification and
phylogenetic analysis using COI and Cyt b gene sequences. The results of these measurements were reported

as mean + standard deviation. The echolocation calls emitted by the Horseshoe Bat were classified as
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frequency modulation-constant frequency-frequency modulation type (Fig. 1a). These calls exhibited a peak
frequency of 54.23 + 0.39 kHz. The forearm lengths of the bats ranged from 45.51 to 49.23 mm (Table 1). The
bats possessed large ears (Fig. 2), with lengths ranging from 22 to 26.22 mm. In the Hebei samples, the third
metacarpal bone was comparatively shorter, while the fourth and fifth metacarpal bones were longer. The total
length of the skull varied between 18.3 and 19.26 mm (Table 1). Additionally, the bats displayed a narrow
interorbital breadth. The coronoid process of the mandible was relatively low, and the second premolar of the
maxilla exhibited well-developed characteristics (Fig. 2). The external morphology and skull characteristics of
the Horseshoe Bat samples were found to be consistent with those of the Big-eared Horseshoe Bat (R.
macrotis). Additionally, the COI gene sequences exhibited a 100% similarity with the R. macrotis in NCBI
database, while the Cyt b gene sequences exhibited a 98.68% similarity, and they formed a cluster with other
R. macrotis specimens in the phylogenetic tree (Fig. 4). The echolocation calls of the Myotis bats were
classified as frequency modulation type (Fig. 1b), with a peak frequency of 43.56 + 3.73 kHz. The forearm
lengths ranged from 57.56 to 61.28 mm (Table 2). The ears were characterized by their narrow and elongated
shape (Fig. 3), measuring between 21.19 and 23.34 mm in length. Finally, the lengths of the third, fourth, and
fifth metacarpal bones were also recorded. The mandibular incisors exhibited a tricuspid morphology, with the
third lower incisor in close proximity to the canine tooth. Additionally, the second lower molar displayed the
smallest size (Fig. 3). The external morphology and cranial characteristics of the Myotis specimens were
found to be in accordance with those of the Lesser Mouse-eared Myotis (M. blythii). Moreover, the COI gene
sequence demonstrated a 99.5% similarity with the M. blythii in NCBI database, while the Cyt b gene
sequence exhibited a 99.9% similarity. Furthermore, these sequences formed a cluster with the M. blythii
species in the phylogenetic tree (Fig. 5). The captured species were identified as R. macrotis and M. blythii
through the examination of external morphological data, skull parameters, and COI and Cyt b gene sequences.
This finding signifies a novel addition to the existing knowledge of the distribution of these species within the
Chiroptera of Hebei Province, China.

Key words: Chiroptera; Rhinolophus macrotis, Myotis blythii; Echolocation calls; Hebei Province; Distributed
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KH33k1E (Rhinolophus macrotis) 3 J& T
#FH (Chiroptera) % kUEAl (Rhinolophidae)
5 g R, NS AR R B E 4 4 Rk

(IUCN 2023) HjGf& (Least Concern, LC)
S, WA TR, Wi, Y. POl
SN TP mEg. MREE. ERAT AR G
NI 20150, JEJLAE3EIN 7/ (R HE N &
20120, 1Pl (EIRERSSE 2012) JalT (EMS
F2020) AL . KEZELIEE R E 0%
HWA R, episcopus ME AR i P )1 1 B
(BRI ER TN, caldwelli 7 s 2 7 i ke

Ju#E (Allen 1923, TMNAFE 2003). 2008 H7E
P8R T SRR R BRI S B S5 A 2
5, HFIEAF (R AR AN ] () 79 P K 2 Sk i
(Sun et al. 2008, 43X P 73 Sl FR K -4 <k
5 “RAAA” (R macrotis “large form™) Fl1 “ /)
A7 (R, macrotis “small form”). 2. J5 Sun %
(2016) ¥ KEHZKIE S A =AHUL R, X
%1 (Cladel) N/MARY, LH 2 (Clade2)
X % 3 (Clade3) N KA. Zhang 55 (2018)
Pt K4 kg /MRS 54554 3k0E (R
huananus) NZg[E%53klE (R siamensis) [1[H]
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4. XE (2021) 454 Cyt b Z&hifAbric.
RN ST TR 55 LR S DR 2H 7K
BHRZ SRS OMIRESEL K
B B¥ESED KB LIEE &0 LI
I G o AL SR A R AT A AT, R
KEH Sk lg AR R FP AT episcopus A5 B
—2K, TR E G Sl IMA B R R 5 Sk 0
B—%K.

MH B HEEE (Myotis blythii) #JgT®T
H (Chiroptera) Al (Vespertilionidae) s
N YN I35 & RS T E RS VS Al P RN SRS
FINTCSEEH . EA A0 TRaR b, B,
WS WdEs TR T CEENRT 2015, db
H(BRTAE 2002) Koo (JAVLEF 2012). 5%
SR H A [ P i g b Bl Bl O - B A7
WA EEE (2023) X HTHEAN /R ARIA A X 2 H
SRERAP X PN 2 - B B0 (1) 2R A4 55 [R 2H 4 7 )
HATIE, F5 1 P BRI 2R A L A
HER.

2023 47 H, ARWFFRA TS A K E T
BT T BT HYRIRE, R 16 1%
SLIEJEA 4 H G EE R i o R AG 5 Sk
A BREERE A S 10 3 A S A A AN
LS, JEEL COl R Cyt b EFH T4
EEXF, TRTAG 4G SRR AR 4 25 5w K H 3 Sk i,
TG BB R R A S e B H R B . PRk
HNEALE BFH o sf, #—2y KT
XoF 3K A o e 0 2] 73 A7 e ] PRI LA R o
1 MEET®
11 AEACREE S B g Ar 7 ik e il

2023 4 7 AR A6 A K E T R B A
T AbiE (38°10'48” N, 113°5522" E, ik
509 m), HHBEEMHILE] 16 R 5k IE & b
E AT 4 R SR b . R 4 N3k E

(#% A& 5 HEB-2023-032 . HEB-2023-033 .
HEB-2023-036 il HEB-2023-038) #12 H R H
% (br7A-5 HEB-2023-060 1 HEB-2023-061),
PR FAMUKE 2.0 m x 2.3 m x 1.5 m H80iK

LS B 7 @ 62 75 3, SR A UltrasoundGate
AN RE L (Avisoft Bioacoustics, fE[H),
SRl R HH P O IRAE, S R,
B AR N 375 kHz, ASHEREN 16 bits,
FEAFEH AT KN 1 mine FIFH AR HT
14 Avisoft SASLab Pro (version 5.3.00, Avisoft
Bioacoustics ) X 3x ffill if) [B] 75 5 47 75 3% #E 4T 73
AT, B A A BRURL I () Bk, EUHSF 3
EG BRI A AR b . 32 SPSS v.18
Guit Frid ikt S AN AR P I E bR 22 (2
B5E 2016),
1.2 EHNE

Z 8 Bates ZF (1997) X Wi S5 A5 1)
W T, FIHBURFRR (111N-102-40,
FEART R, SFE 200 mm, K5 0.01 mm)
& 20 RimiEis AT K. BRKEE 11 DiSMETE
bro ANHIEANES, FHAHTESEE TIE
1) 14 i TR AEHI T K

g sz i) 1] 7 67 PR O I 4 R 3 SkE AT 2 R
RCEFHE M b B, B Sk, WRIEM A RS

(2007) *FkBHIMNE %, His =R E

SLEFRAHY 13 TifekR. ia 4 SPSS v.18 Xl &
R AT P E AR E E S T .
13 HFERE

X 4 KA SRIEAT 2 2B E AT B R A ) B
JEE 2E 47 HURE >R FH 2h 4 55 DR 20 42 Bt 7 &
[B51825, AE TAY T2 ( L) B A RAF]
FEHE LA ZAFE R, {5/ 514 COIL (5'-GGT
CAA CAAATC ATAAAGAYATYGG-3', Y N
C/T) A1 COIH (5'- TAA ACT TCA GGG TGA
CCA AAR AAY CA-3', Y A C/T, R AAG)
i COol H:H (EMFEEE 20200 A5
L14724(5'-CGA AGC TTG ATA TGA AAA ACC
ATC GTT G-3") Hl1H15915 (5'-AAC TGC AGT
CAT CTC CGG TTT ACA AGA-3") ## Cytb
FER (Irwin et al. 1991). 3738 5724 b 5 2%
BHEP R A PR A 5] 56 Bl 7 -

) FHINA5 () 36 Sl COI AT Cyt b 3£ K41
456 NCBI 45 FE N 1 54 Sk i J8 i il COIL Al
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Cyt b £ JF%l, LLKEIE (Hipposideros
armiger) FU/NEIE (H. pomona) {FE A4MEE,

43 HIFET COI Al Cyt b K FHIME ARG R E
B o DA 1) B ELE COL Al Cyt b JE K 751
4h£ NCBI £l e A 19 3 ol B3 H-0 8 i, COI
FE R 41 BA A R S 0% (Murina leucogaster )
& BE (M. aurata) (B3t e - Bl A &
25 2023) ENIMFIIRERGKEM, Cyt b
R F A O IEE SE . R S IE (M.
fanjingshanensis) 1E AN RG KB .

7F Mega 5.0 7 fF I (Tamura et al. 2011) 347
text, 2 N LéwiEk 750555, KM Model
Selection D REiE i 5 KRASAVE (maximum
likelihood, ML) Fy## By ALK, H#E RS
KEM, HEHEE (bootstrap replications)

1000 %, A HSCRFEE. 2T Kimura
2-parameter (K2P) 455 {1 458 bfs 5 Fofr Ay A1 Ao [
PG IERN

2 &R

21 [EFEEALFEERHE

TG TR B 58 S WA AR 11 [ 7 5 A8 75 s
g T (frequency modulated, FM) -{E4i
(constant frequency, CF) -4l (FM) & (&
la), TEHH WTIRET, fkhkZ 3 Mk
R, 52 kR E R, REER AR AL I A
N (5423+0.39) kHz. 5N (742+1.13)
kHz, EIHFIFRN (50.60 £ 1.10) kHz, & I1-5
FN (46.82 + 1.05) kHz, ke 4t E] A
(28.33+6.78) ms (N=60).

A0 BT R AR BR U A 14 [ 7 5 Ao 7 8 %
g T SES (FMD B (8 1b), fEAH K
PIRET, BkebRZ N 2 MER AR, 513
WREE R, WHN (43.56 £ 3.73) kHz. iff
BN (57.99 +4.56) kHz, HRUGHIRA (83.75+
4.34) kHz, ZIb4iN (25.75+2.33) kHz,
Fik bR SR 1A A (2.88 £0.25) ms (n=130).
22 HMEREERKERE

TGP Z SR RE AR RN, BOARAE,

175 +

—_—
N W
W (=)
T
—-—

100 |

J# Frequency (kHz)
<
W

% 2
3
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fiif /6] Time (ms) fiif /] Time (ms)
B 1 bR R e AL i A
Fig. 1 Echolocation calls of Hebel specimen

a. %3kUE; b, REME. a. Rhinolophus spp; b. Myotis spp.

HEHKE, BEEEER (B 220, EHRES
T4 kg (R ferrumequinum) X3 JF. HAF
K, HK 22.00 ~ 26.22 mm, X FEAH AN
(B 2b, o). FB=FHEE, HNU. FHLEY
Bk, LEk (B2d~ g, Mgk 18.30 ~
19.26 mm. BE[RIFEEUN, FRUGEIRREML, E
AIUER AT F A RORIE,, AL TR, AN
Vi B w1 U5 F0 M o KT AR 1 2 Sk R R AR
RS ) R B4 Sk R ) AN TR A 5 3k B Rkt
THE (R 1D, HBSMHI,

WA R EIEREA, ABRsE, HiEa
SEEMEE, EHEAEKA6, HRK, HK
21.19~2334 mm, X HEFMKHE (K 3a).
F=0 BN, FREFRKERXER. ki
ek (K 3b~e), Mgk 22.93 ~23 mm. Wy
RIS, FAGEIRRE S, SN TTRAE A
ViR, MM B B EFWERKR,
B ERAVEUN. TETRR =2, B=F
WEREEEEM, £ TFAED. Kk
SR H R AR & AN S Sk B R IE S Ok
TE () 8% B BB R 3T 0 B R B, =3 TS AH T
(& 2),
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Bl 2 AdesskiERe A R A Ak B R E
Fig. 2 Photosand Skull characteristics of Hebel specimen (Rhinolophus spp.)

a. SKEUT: b, BANEME: o SKEIEM: d. B e FTHUEIEM: £ k&N g KBEME.
a. Lateral view of head; b. Ventral view of body; c. Frontal view of head; d. Lateral view of skull; e. Frontal view of mandible; f. Dorsal view of

skull; g. Ventral view of skull.
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Tablel Comparison of external and skull measurements of Hebel

sample (Rhinolophus spp.) and R. macrotis

K343k Rhinolophus macrotis

Tt Hebei JL7 Liaoning  #I® Hunan 11175 Shanxi 5t/ Guizhou
AWEF This study  EMEFESE 2020 ZEHaR4E 2012 ERERREE 2012 TR 1993

AN K252 51 External measurements (mm) n=16 3 n==6 n=2 n=2
i & Forearm length, FA 47.30 + 0.94 46.83 45.81 £2.54 45.0 475 470 445
H-K: Ear length, EL 24.55+1.26 20.29 23.58 + 1.48 230 250 230 260
H.5% Ear width, EW 14.31+£0.76 — — — — — —
HB# K Tragus length, TL 11.87 + 1.44 — — — — — —
H B 5% Tragus width, TW 7.30 +0.50 — — _ _ _ _
JE K Hind-foot length, HF 8.65+0.79 8.56 8.15+0.84 — — — —
J&E K Tibia length, Tib 19.54+0.43 18.97 18.46 + 0.92 19.0 190 200 18.5
% 3 %F The 3rd metacarpal length, 3mt 36.10£0. 87 — 32.65+1.25 — — — —
2 4 H K The 4th metacarpal length, 4mt 38.06 +0.96 — 33.54+1.35 — — — —
% 5 %459, The Sth metacarpal length, Smt 3726 £1.37 — 33.94+1.07 — — — —
JEK Tail length, TL 20.52+ 1.77 17.17 19.36 + 1.88 21.0 195 190 250

SkH 24 Skull measurements (mm) n=4 — n==6 n=2 n=2
Ji4:K: Greatest length of skull, GTL 19.01 +0.19 — 19.58 + 0.41 199 203 204 195
kR4 Condylo-canine length, CCL 16.77 £ 0.04 — 16.56+0.18 — — — —
#9% Zygomatic breadth 8.66+0.10 — 8.75+0.20 9.2 9.0 8.9 8.8
Ji3&K: Condylo-base length, CBL 16.92 + 0.09 — 16.98 +0.13 17.6 181  16.8 15.7
/il % Braincase breadth, BB 8.27+0.12 — 7.87+0.12 — — — —
fifif Braincase height, BH 7.82+0.17 — — — — — —
HE[H] %% Interorbital breadth, IOB 2.92+0.11 — 2.97+0.33 2.6 2.6 2.8 24
Wil Auditory bullae length, ABL 434+0.12 — — _ _ _ _
K Mandible length, ML 12.26 +0.10 — 12.20 + 0.57 — — — —
#4514 Maxillary tooth row length, C'-M? 6.84+0.11 — 6.35+0.40 6.9 6.8 7.1 7.0
F 1414 Mandibular tooth row length, C;-M3 7.10+0.14 — 7.10+0.10 — — — —
R %8 Upper canine width, C'-C' 4.10+0.11 — 423+0.08 — — — —
%= A% % Upper canine width, M*-M? 6.23 +0.05 — 6.05+0.71 — — — —

BHRLCFEIME = bkl “— Fon Bk IbEE .

The data is presented in the form of Mean + SD; “—” indicates that data are absent.

23 gTFEE 5 (657 bp, F¥15 OR664392 Al OR664393)
R 38E T AGS S UE 4 FEAS COLZER T A Cyt b £ 7 41 (1 140 bp, J¥51*5 OR799562

%] (657 bp, 745 OR664394 ~ OR664397) A1 OR799563).

F Cyt b FEFE 41 (1 140 bp, K415 OR799558 b3 SR RE A A COI K £ %1 5 NCBI

~ OR799561), LAS SR EME 2 FEA COL £:K 7 #0482 N K B2 Sk g AH L BE A 100%, 456
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NCBI 4z 1 (1) 4 Fhag S g A 2 it i J& 4
Fift) COIL F# 41, AT RN e N 448 )5, T
SrHTI COI B2 5 BLK B2 624 bp, sk
BRI GTR + G + Lo ff B RAUSRTEM B &R
GREW, WACFEAR S K4 kg MR R Ny —
X (B 4a). L5 SKIEFEAR S 2 AR H 4 3k
W IR AL B B N T 2%, 1 50 K4 K IE (R
thomasi) AL EEES KT 13.4%. 5585k
WE B IR B KT 18.0% S IREE kiE (R
mehelyi) &R E KT 16.6% (F3% 1D
JbI % SLIEREA Cyt b JEFF 415 NCBI $E
JiE N K B2 SLE AR 9 98.68%, 4f5A NCBI
ok H %5 2L IE (episcopus VA, caldwelli 7 Ff)
MR 3 LT . N LowiE)E, HT49
T Cyt b JER F BCKBEA 1140 bp, %
FRAEALN GTR + G + Lo f B RAUSRTEM B &R
GuRE W, WALREA S K H %3k episcopus
WAMAR N —32 (K 4b), s LS
INT 5 KE 4L 08 caldwelli VAl a8t PR 5
EjAE R 4 MR IR B AR BB KT 4.4% (B 2D

AL R FERE A COIL Al Cyt b 3K 741
5 NCBI i P P 8 B B2 51 AH AL RE

I3 AN 99.5%F1 99.91%. 454 NCBI ¥ E N
(1% B, g A S 0 8 )R ) COL A Cyt b J72 41,
AT AN T w5, HT20 (1) COlL %: A
AEBCKEE N 542 bp, Cyt b JER A BIKEN
1051 bp, BAMEHIRBAIIN GTR + G + L,
R KAKBRERE RS R EW, WIbEARS
REHREEAAR N —32 (B 5. LR EE
FEAR 5 CLRB R EIE BAL BE 5 /N T 2%, 1T
Erh e HIE (M. chinensis) F1K 2 B EE (M.
pilosus) [MEALIEE KT 11% (3, 4).
3 Wik

T 628 SKIERE A (1 AT 25 R0 S i B0
1 EARIE R H 4 ki (P 1993, 2[NS
2012, FIERSEE 2012, FHEFELE 2020), COI
1 Cyt b B ¥ 515 K H4G A LR &, 78
RGRKEW F5RKEH KGR N —, B
BT 2% — AR IRl — TR P 00 i i 5 £
FEBS/INT 2%, R 40 1 i i 182 4% B 25 KT
11% (Bradley et al. 2001). FETHEEMNIS T R
Guorhit, e WACSE SRR A K 4 Sk 0
KEZGSKIE M o R %, B LA Cyt b

Bl 3 At REERE A R A Ak B RHE
Fig. 3 Photo and Skull characteristics of Hebei specimen (Myotis spp.)

a. MAERER: b BN o KB d RSUEIER; e JHIEMH.

a. Photo; b. Lateral view of skull; ¢. Dorsal view of skull; d. Frontal view of mandible; e. Ventral view of skull.
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®2 FAtREASREREEIMRESLER
Table2 Comparison of external and skull measurements of Hebel sample (Myotis spp.) and M. blythii

FRHFLHIE M. blythii

T4t Hebei )1 Guizhou 1t 5 Beijing
AWFF This study JALLEE 2012 MR T4 2002
A58 255 B0 External measurements (mm) n=4 n=14 n=>5
8 & Forearm length, FA 59.20 +1.36 64.60 £ 1.71 59.20+3.71
HAK Ear length, EL 22.57+0.82 21.67+0.94 18.60 + 1.02
H-9% Ear width, EW 8.63 £0.56 — —
HBE K Tragus length, TL 12.09 +0.49 11.36 £0.77 —
H5# 5% Tragus width, TW 2.31+0.16 — —
S Hind-foot length, HF 12.10 £0.92 14.02 +£1.19 12.40 +2.33
&4 Tibia length, Tib 26.72+£0.85 29.08 +1.12 —
% 3 % The 3rd metacarpal length, 3mt 60.39 + 1.67 61.45+1.95 —
2 4 H5 K The 4th metacarpal length, 4mt 58.55+ 1.34 60.08 + 1.60 —
%8 5 %K The Sth metacarpal length, Smt 55.88+1.17 58.52+1.62 —
JEHK Tail length, TL 56.84 +3.63 67.99 +3.70 57.40+5.75
3k 2% Skull measurements (mm) n=2 n=14 n=>5
fii 4= Greatest length of skull, GTL 22.93 23.00 24.09 +0.55 2130+ 1.44
AR A Condylo-canine length, CCL 20.49 20.51 21.11+0.25 —
B1%% Zygomatic breadth 14.49 14.47 1526 +0.25 13.70 + 1.36
fii 34 Condylo-base length, CBL 21.99 21.65 20.02 + 0.39 —
fiji % Braincase breadth, BB 10.35 10.39 — —
Fifif= Braincase height, BH 9.43 9.54 9.60 +0.36 8.50+0.77
fIE 8] %% Interorbital breadth, IOB 5.66 5.76 5.24+0.16 5.00 +0.32
Wiy Auditory bullae length, ABL 4.12 4.43 4.68£0.22 —
R Mandible length, ML 17.48 17.24 17.92 +£0.43 —
%14 Maxillary tooth row length, C'-M? 9.13 9.26 9.59 +0.23 10.22 +0.88
F 5714 Mandibular tooth  row length, C;-M; 9.57 10.00 10.79 £ 0.21 10.80 + 0.68
R % Upper canine width, C'-C' 6.45 6.44 5.80 £ 0.20 —
%= % Upper canine width, M*>-M® 9.40 9.51 9.56+0.25 —

BHRLCTFEIME = brdER g s “—7 FoRBURIEE

The data is presented in the form of mean + standard deviation; “— indicates that data are absent.

LR PSS NCBI Sl E K HA kg A5 episcopus IEM RSO0 R HEIL, iBAE B
(episcopus WA caldwelli WP Fitergsgsc  F/h, B DL 06 B A & 5 00 K B 44 3k i@
MR R RGE K BN, I EBA R, WALR  episcopus IEA . VTG K H-Ag SkMEAE A 1 0] 75 E
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7 75 Y% 5 1E 2 i A R T K 2 Sk 0 [ 75 2 Ao
PRSI N (57.3 +£0.61) kHz, 5N (7.4 +
1.59) kHz, WkiraEmf(a] (253 £ 6.37) ms]
L GGKER 2006), 58, Bkibrsent
A, FitHMaREN AR R, BN
FM-CF-FM B! H g SR 25w, v RE el &
SRR S GEBYT 2001, BRE 2003).
WAL R A REAR RIS L T R 5
OB B B SR EE AT (BR 25 2002, VL

UEARLE R, TERGUR B W E S8 R IR R
N—3, BAEEENT 2%. 4E0 LR,
S e T b SR E R R A A 5 R E I

LR R B4 Sk i T 3 1 b i e I T
(EMFESE 20200, &dtimALifis (FiE
B2 2012), BB REESERT . (L
e SR R I (FENT 2015), (HFEFIY
RAET AL Wk o« DR e vk B F ZE T b 44
(R34 9 b 75 [ P 1 A 3 [ AR 43 5

% 2012), COI # Cyt b EFPH 5HERE .

OR664396 FEHt Hebei, China
OR664397 FEHt Hebei, China
OR664395 FEt Hebei, China
79 | OR664394 HEAHL Hebei, China
MT240893 H1[E1iL 7* Liaoning, China
40 || MG765715 3 [E [ #§ Henan, China
MG765717 1 [E 1174 Shanxi, China
91 | MG765714 HE E FK Chongging, China
MG765720 # E#JF§ Hunan, China
100 MG765718 HE M Guizhou, China
90 3l MG765719 H1[E pyJi| Sichuan, China
MG765722 HE] % Guangdong, China
99 JF444107 4t Laos
MT563416 H [E1iL7T* Liaoning, China
99 JF443134 {& % 1 Russia
NC018540 H[E Pg)JI| Sichuan, China
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0.05
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KHE-33LUE Rhinolophus macrotis
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| MEERGKIE R. mehelyi

| KEFIE Hipposideros armiger

| /NERUE H. pomona a

KHE-343LUWE Rhinolophus macrotis

KHE3G3LUE episcopus W Ff

R. m. episcopus

KBZG LG caldwelli WHP

R. m. caldwelli

HFE 35308 R. huananus

| KEFIE Hipposideros armiger
| /NS4 H. pomona b

B4 ZET COl (a) M Cytb (b) ERFHSFFIHRIIZKIERE I WA R A LR
Fig. 4 Maximum likelihood treesfor some species of Rhinolophus spp. based on

the partial sequencesof COI (a) and Cyt b (b) genes

IR A AR TEH RN A . &S LI BUE AR G303, b ROV LRI .

The newly collected samples in this study are in bold. The values on the tree represent the support rate of the node; the scale shows the genetic

distance.
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OR096794 H1 [ China

95

76|

65

0.05

69, OR664392 H1 Wt Hebei, China
OR664393 HpE#Jt Hebei, China

5 MWO054901 EIj India

JF442869 &% # Russia
98|l MT588108 H[El78 Xinjiang, China

JF442865 5245 5fi3H Uzbekistan

98 | JF442867 L3253 #i#H Uzbekistan

MT407288 %ij%j 7 Portugal

74 JF442868 %1 Russia

99 80L FR856667 & AH Italy

HM541078 4fifs) Myanmar

HM541134 &%¢ Laos

0.05

100 || KX467606 [ 11174 Shanxi, China
AM284170 H [EJl 5 Beijing, China
MT588108 H [E ¥ Xinjiang, China
AB106588 H1[H]"" | Guangzhou, China | Hi# B 4% M. chinensis
GU372837 H1[E %% Anhui, China
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100 L KT180333 H[E 5t/ Guizhou, China | Fyie] 45 £Lim M. fanjingshanensis

KM893454 1 [E| = Fg Yunnan, China
KY034076 Z&[E Thailand

BB BB Mg Myotis blythii

| KB BHME M. pilosus
| FIMg 8288 Murina leucogaster

B EUE Myotis blythii

| 4 B EE M. chinensis

| K REHEM. pilosus

| HE B8 Murina leucogaster

| && B8 M. aurata b

B5 #ET Cytb (a) I COlI (b) FEFESFFIHIER KIS EALE R B R
Fig.5 Maximum likelihood treesfor some species of Myotis spp. based on

the partial sequencesof Cyt b (a) and COI (b) genes

IR AR AT FURTRARFEAR . 2430 b BBUEARER T RS A b RO B

The newly collected samples in this study are in bold. The values on the tree represent the support rate of the node; the scale shows the genetic

distance.
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Mz 1 FET COl ZEREFFKIMILEE KL EH A 5 [ 55 K@ Py FIFh () K2P SRR R
Appendix 1 Genetic distances of COI gene of Hebei sample (Rhinolophus spp.)

and different R. spp. based on Kimura 2-parameter model

Y%k Species 1 2 3 4 5 6 7 8 9 10 11 12
! (ﬁiﬁ?ﬁﬁ%ﬁm’f;f‘g}c;?ms tudy) 0.000 0.000 0.002 0.003 0.004 0.004 0.004 0.005 0.016 0.020 0.019
Z(j;ﬁ%fﬁiiixgcgfma) MT240893 0.000 0.000 0.002 0.003 0.004 0.004 0.004 0.005 0.016 0.020 0.019
3@%{%%};;‘6‘2}?5) MGT6ST1S 0.000 0.000 0.002 0.003 0.004 0.004 0.004 0.005 0.016 0.020 0.019
4@??%*;;}2;?%%:&) G671 0.002 0.002 0.002 0.003 0.004 0.004 0.004 0.005 0.016 0.020 0.018
Sﬁéﬁﬁﬁnﬂ;?gama) MGT65714 0.005 0.005 0.005 0.007 0.002 0.003 0.003 0.004 0.016 0.020 0.019
6&%@%@&;&2}?&; MG765720 0.008 0.008 0.008 0.010 0.003 0.004 0.004 0.004 0.016 0.020 0.019
7(ﬁ§;ﬁﬁzzﬁfg{fma) MGT65718 0.012 0012 0.012 0.010 0.007 0.010 0.003 0.005 0.016 0.019 0.019
S(ﬁﬁiﬁﬁfﬁﬁfgjfm) MGT6571 0.010 0.010 0.010 0.008 0.005 0.008 0.005 0.004 0.016 0.019 0.019
9(ﬁ§§‘%%mi§énn;f)?;,scmna) MGT65722 0.017 0017 0017 0.015 0.012 0.012 0.015 0.014 0.015 0.019 0.018
lgigiﬁ“ﬁ]];ﬂ%fs 0.134 0.134 0.134 0.132 0.132 0.132 0.136 0.134 0.117 0.019 0.016
liifiﬁiiz’rgﬁ:;”;"}sémm 0.180 0.180 0.180 0.177 0.177 0.177 0.170 0.177 0.168 0.166 0.016
12 1 KAk R menelyi 0.166 0.166 0.166 0.164 0.173 0.173 0.171 0.168 0.169 0.146 0.114

(f% % Russia) JF443134

NSO, B =R 2E

. Below diagonal is genetic distance, above diagonal is the standard error (SE).
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Appendix 2 Genetic distances of Cyt b gene of Hebei sample (Rhinolophus spp.)
and different R. spp. based on Kimura 2-parameter model
Y Species 1 2 3 4 5 6 7
1 K H-%5:3L4& Rhinolophus macrotis
(1 [H3 L Hebei, China; A< 7t This study) 0.004 ~0.004 0.005 0005 0.006 0.006
2 KH %4 3L1E episcopus I R. m. episcopus
(st ALK Chongging, China) MNO077574 0.015 0.003  0.004 0.004 0.005 0.005
3 KHE %L episcopus IFFH R m. episcopus
(H[EEJK Chongging, China) MN077571 0025 0.013 0.004 - 0.004 0.005 0005
4 KHH5k18 caldwelli AP R m. caldwelli
(22 Fujian, China) MN077576 0.029 0.017 0.016 0.000 0.005 0.005
5 KH%3kiE caldwelli 7 FH R. m. caldwelli
(th[E## % Fujian, China) MN077577 0.029 0.017 0.016 0.000 0.005  0.005
6 *EF%9 k0% R huananus (4 [F z#§ Yunan, China) KX261895 0.045 0.031 0.032 0.028 0.028 0.003
7 # 5%k R huananus (' [H] 7% Guangdong, China) MN077581 0.044 0.030 0.031 0.025 0.025 0.012
TEANEMREER, R =M RFRER % . Below diagonal is genetic distance, above diagonal is the standard error (SE).
Btz 3 FET Cyt b EE 55 R b B EERH A 5 F BE AR A R K 2P 8t 4 25
Appendix 3 Genetic distances of Cyt b gene of Hebei sample (Myotis spp.)
and different Myotis spp. based on Kimura 2-parameter model
I Species 1 2 3 4 5 6 7 8 9
1 B H R H-4E Myotis blythii ¢+ [/ dt Hebei, China; ZHF 5T This study) 0.002 0.003 0.003 0.003 0.010 0.010 0.017 0.017
2 PRHE R EE M. blythii CEIJE India) MW054901 0.002 0.002 0.003 0.003 0.010 0.010 0.017 0.017
3 3R H R EHE M. blythii (%% 17 Russia) JF442869 0.004 0.002 0.002 0.003 0.010 0.010 0.017 0.017
4 B H-FLHAE M. blythii (3758 Xinjiang, China) MT588108 0.006 0.004 0.002 0.004 0.010 0.010 0.017 0.018
5 BRERLELE M. blythii (15255 52738 Uzbekistan) JF442865 0.006 0.004 0.006 0.008 0.010 0.010 0.017 0.017
6 PR E-ELHUE M. blythii (#i%] 4 Portugal) MT407288 0.050 0.048 0.050 0.052 0.052 0.007 0.016 0.018
7 BB HE M. blythii (ZOKF) Ttaly) FR856667 0.047 0.045 0.047 0.050 0.050 0.031 0.015 0.018
8 H4E R FRE M. chinensis (4ifi] Myanmar) HM541078 0.110 0.112 0.115 0.117 0.112 0.109 0.102 0.018
9 K2 R EHE M. pilosus (4t Laos) HM541134 0.133 0.135 0.138 0.140 0.130 0.135 0.135 0.135

TEANEMRER, R =M RFRER % . Below diagonal is genetic distance, above diagonal is the standard error (SE).

Mtz 4 FET COl ZEH FpF| Kb B ERE A 5 A8 5 BB g F Y FOFh () K 2P B RE B
Appendix 4 Genetic distances of COI gene of Hebei sample (Myotis spp.)

and different Myotis spp. based on Kimura 2-parameter model

YiFh Species 1 2 3 4 5 6
1 B H R H-4E Myotis blythii (+ [E[7Jt Hebei, China; ZHF 5T This study) 0.002  0.002 0.004 0.014 0.013
2 B H S HE M. blythii (7 [E 1178 Shanxi, China) KX467606 0.007 0.000 0.004 0.013 0.014
3 B E R EE M. blythii (4 [E L5 Beijing, China) AM284170 0.007  0.000 0.004 0.013 0.014
4 BH B HE M. blythii (1 [E #75% Xinjiang, China) MT588108 0.019 0.014 0.014 0.013  0.014
5 i R HE M. chinensis (1 [E )M Guangzhou, China) AB106588 0.134 0.135 0.135 0.136 0.014
6 K2 S E-IE M. pilosus (1% Anhui, China) GU372837 0.135 0.136  0.136  0.139  0.153

F=M MBS, =/ %% . Below diagonal is genetic distance, above diagonal is the standard error (SE).



