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Hypsugo alaschanicus found in Shanxi and Hebei provinces, China

FAN Qiaodan, DU Jianying, CHEN Yu, WANG Xufan, GUO Dongge, LIU Sen”
(College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract: In July 2022 and July 2023, two bats were captured using mist nets in Jian Village, Dongguan Town, Qixian
County, Jinzhong City, Shanxi Province, and Qianlijia Village, Huoshui Town, Wuan City, Hebei Province, respectively.

The external morphology of the samples from Shanxi and Hebei were assessed, echolocation sound waves were record-
ed, and Cyz b sequences were amplified from the wing membrane. Additionally, the skulls of the Shanxi and Hebei speci-
mens were dissected and measured. The fur color of the two specimens exhibited a light hue with a dark brown root.

They exhibited darker ears and faces, with the wing membrane originating at the base of the toe, the tail membrane at the
ankle joint, and the tail extending beyond the tail membrane by approximately 3 mm. Their forearm lengths are 34. 3 mm
and 35. 6 mm, tail lengths are 38. 5 mm and 40. 2 mm, ear lengths are 10. 9 mm and 10. 5 mm, and the greatest length of
the skull are 13. 0 mm and 14. 0 mm. External and cranial measurements were consistent with those of Hypsugo alas-
chanicus. Their echolocation calls exhibited frequency modulation (FM) and peak frequencies of 60. 0 kHz and 64. 2 kHz.

Analysis of the phylogenetic tree constructed using Cyt b gene sequences indicated that the samples from Shanxi and He-
bei formed a cluster with H. alaschanicus, consistent with the results of morphological characterization. The H. alas-
chanicus specimen from Shanxi represents a new Chiroptera record in the province.

Key words: Hypsugo alaschanicus; Echolocation calls; Shanxi; Hebei; New record

BT 7 3 R 3L 41 i 9 1) A W B B (Vespertilioni-
dae) Tk B J& (Pipistrellus) % [ {R 38 B 7 35 7 Fp
(Pipistrellus savii alaschanicus ) (Ellerman and Mor-
rison-Scott, 1951); J& ¥ % Fh R 43 & AR HE 8
(Hypsugo) W5l —~Ff, BEBTH 5 (R 3 (Hypsugo
alaschanicus) (Simmons, 2005; Smith F1 f# #% ,
2009; BHEHSCAE, 2022), %R E N 3B LE
Bein WAL LT NEE . W, TR W
N TATEE L 2B AR, e, dbads EAR RS
eS| P A G (R4, 2002; Smith
FfE 2%, 2009; BRATSCAE, 2022). fEfmoppy it ot
F AR AP B B 41 0,44 5% (IUCN, 2024) t, Bif i 3%

RFYIANE N ICSE (Least Concern, LC) 454K, HA4:
Yyop Fn AR 282 AR OCAR B BE = o H AT N Y
F 5% 3 A v A BT AR Bk R (U,
2017) LA K AT x5 He [m] 75 5 A7 14 5% ) (e 23 B
2023) FEJ7 T

AHIE 5T 20 43900 T L0 PG 48 v AR B AU LR
A AL B TG K £ BT ZAT 5 e 2] 1 HAR
B fHNPIES . SBESE. SIEEdER TR
P Lext, S R BThr R, H L P REA %
BT H o mmaid s, #—29 K179
FE ARSI, o U i ) Fh Z2 R Y LR 40 0T
58 S b PR3 A R AR AR R BEE 1 HERI AR S 7

EETIE: [ERBHHERR &L (2021FY100300, 2021FY100301); 5 HRRL- A4 (32201265)
EFREAN: WIS (1999-), &, W5, FERENFIY .
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PrACR AR 5B A &
202247 A AE P64 P AR B AR A
2023 47 A ETAL A BTG K £ A= 5, 20)
FH %5 9 454 42 210 1 IR 3R (SX2022057, &; HEB-
2023-006, ). Z Mty & A& % (2007) B & 5
P, FIAHFEOR R R (G0 ~ 200 mm, K
0.01 mm, F*ﬂ‘ﬁﬁﬂiﬁ??ﬁ"%ﬁﬁﬁ/\:‘l) X R A
Frohab s, B Sk B I AT i & . Ak
B AW 845 20 0 R . kKK (head and body
length, HB). A # 4 (forearm length, FA), H kK
(ear length, EL), H- %% (ear width, EW) . HJt K
(tragus length, TRL), H-JF 9% (tragus width, TW),
Ji /& K (hind-foot length, HF) . J# & & (tibia
length, TIB), %% — % & K (the 3rd metacarpal
length, 3mt), %3 PU % § K (the 4th metacarpal
length, 4mt), %5 fi % H £ (the 5th metacarpal

1.1

length, 5mt), E 1 (tail length, TL). k&M= 4845
S h s 4K (greatest length of skull, GTL), #i
KK (condylo-canine length, CCL). i %% (zygomat-
ic width, ZW). fili3£{ (condylo-base length, CBL),
Jigi fi5i & (braincase width, BW) . [fi§j fifi /= (braincase
height, BH), [ [f] %% (interorbital width, IOW), Wt
K (auditory bullae length, ABL), Tl (mandi-
ble length, ML), | 4 %1 { (maxillary tooth row
length, C'-M* L), F %] (mandibular tooth row
length, C,-M, L), [ Rk
C'W). %8 = I F 14 9% (maxillary third molar width,
MM’ W), B F L PG R LA Ry [/l — b, (Y
PALIPEREAS (8X2022057) R, JE/RHAME Ak
MR, JFE TR IR A . BT B AT Ik (2007)
FT S5 (2011) 38 A5 G Bl 47 38 AR 38 AP 7
JEEMLESHE L, SRS EiREA
T (R1, £2).

F& (upper canine width, C'-

F1 MERE., FRRE, TERE. FLREMIESLE (BA: mm)
Table 1 Comparison of external measurements of Hypsugo alaschanicus, Hypsugo savii, Pipistrellus pipistrellus and Pipistrellus abramus (Unit: mm)
By iz AR 3 BRIGIREE e R RARFL
H. alaschanicus H. savii P, pipistrellus P. abramus
iibx T v T LR F 7 Japan AR
Index Shﬂxi, China He“tjf:i, China Shant!ong, China ﬁ%ﬁgk% 2011 Sr‘nith FIfit Smith FIfi# %%, Guangdong, China
A5 This study AWF5Y This study Bk, 2017 (é‘ P 1’> #%,2009 2009 Lazell et al. ,2008
(8,n=1) (&, n=1) (17842, n=21) ’ (8,n=1)
KfkK HB 44.2 47.9 48.5 — 47.0~60.0 40.0~48.0 42.8
HE K FA 34.3 35.6 34.9 36. 4 32.0~36.0 30.0~32.0 34.3
HK EL 10.9 10. 5 13.3 — 10.0~14.0 10.0~12.0 —
H-55 EW 6.7 6.7 - — - — —
HptK TRL 6.9 5.3 — — — — —
HE5E TW 2.1 1.7 — — — — —
J& K HF 7.9 8.1 7.8 — 6.0~8.0 6.0~7.0 7.6
BH1 TIB 14.7 14.6 — 13.9 — — —
B =540 K 3mt 35.1 35.9 32.5 — — — —
FP0E K 4mt 32.5 34.8 32.2 — — — —
FHK Smt 31.3 34.6 30.6 — — — —
B TL 38.5 40.2 35.5 — 30.0~35.0 29.0~35.0 22.0
—7 FONERR MR

¢ ’

— indicates that data are absent. HB: Head and body length; FA: Forearm length; EL: Ear length; EW: Ear width; TRL: Tragus length; TW: Tra-
gus width; HF: Hind-foot length; TIB: Tibia length; 3mt: The 3rd metacarpal length; 4mt: The 4th metacarpal length; Smt: The 5th metacarpal length;

TL: Tail length

1.2 [l g A i sl

W AR B AE 2.0 m x 2.3 m x 1.5 m I
ik B |1 7 62 7 i iR AT SR, R H Ultrasound-
Gate #8 7 i R4 1% % (UltraSoundGate 116, Avisoft
Bioacoustics, Germany) >3 ffill i 8 % i 69 75 3 I P&

fF o BEAFEAR A BRI 60 A~ 5 JiT & [0 7 2 A6 ik e
) FH 75 0% 3 M7 3K {F Avisoft SASLab Pro (version
5.3.00, Avisoft Bioacoustics) Xif 53 fil {4 [1] 74 52 {37
PEAEAT 53T o 7 U 2 H0 0 D 5 T i W 1 TE Y
R B 025 # (Fast Fourier Transform, FFT), 74§
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®2 MHERE. FRAR, BERE. RTREXBTHIELLER (BA: mm)

Table 2 Comparison of skull measurements of Hypsugo alaschanicus, Hypsugo savii, Pipistrellus pipistrellus and Pipistrellus abramus (Unit: mm)

Bl pr 3R 3L H. alaschanicus ﬁ[(ﬁ@'i %ﬁ.ﬁi‘ AL
H. savii P. pipistrellus P. abramus
§ ]y )R
b ’-ghl?nli_lliﬁ Ll;lletl)gflb ‘E[Z'—‘ Japan (n=6) Glﬁrli:glg)f;,
Index China  China Ak A S, 2011 Smith#If# Smith AIff  China
EN ] A N /0 #,2009  #%,2009 Lazell etal. ,
This study This study NK0163 HA5406 M23805 M17249-1 M17249-2 M14147 2008
(8, n=1) (&, n=1) (2, n=1) (&, n=1) (2, n=1) (2, n=1) (?, n=1) (?, n=1) (8, n=1)
fii 4= K GTL 13.0 14.0 13.8 13.7 13.8 14.0 13.2 — 13.1~14.2 10.5 13.8
kK ccL 11.5 12.9 — — — — — — — — —
B9 ZW 8.8 9.0 9.2 8.9 — 9.2 9.2 8.9 89~9.3 — 8.5
fiidE K CBL 12.2 13.9 13.5 13.3 13.3 13.6 13.6 13. 4 — — 11.8
ki F 56 BW 7.5 7.7 7.1 6.1 7.0 7.1 7.7 7.0 — — —
Jiki /i 25 BH 5.9 6.3 — 6.3 — 6.0 — — — — 5.5
HE 8] 5& TOW 4.4 4.3 4.1 4.0 3.9 3.8 3.9 3.8 — 3.3 —
Wil ABL 3.4 3.7 — — — — — — — — —
T ML 9.8 10.2 — — — — — — — — —
FsiK ML 4.3 5.0 4.8 4.8 5.5 4.8 5.0 5.0 — 3.8 5.5
T C-M, L 5.4 6.0 5.2 5.0 5.1 5.1 5.2 5.2 — — 5.6
ER%TEC-C'W 3.9 4.3 — — - — _ _ _ _ o
ﬁ}:ﬁ}:\%ﬁﬁ 5.2 5.9 5.7 5.8 5.9 6.1 6.1 6.2 — — —
“—7 FoRER LR

‘—’ indicates that data are absent. GTL: Greatest length of skull; CCL: Condylo-canine length; ZW: Zygomatic width; CBL: Condylo-base length;
BW: Braincase width; BH: Braincase height; IOW: Interorbital width; ABL: Auditory bullae length; ML: Mandible length; C'-M? L: Maxillary tooth
row length; C,-M, L: Mandibular tooth row length; C'-C'W: Upper canine width; M*-M> W: Maxillary third molar width

BAR BRI 512, B EE & RN 93, 75%, HHE
ROPEF N 732 Hz, BRI HER N 0. 085 3 ms.
e A Fr Rt [A] (duration) . WS (peak frequency) .
FLURI % (starting frequency). H[EIJFR (intermedi-
ate frequency). 2SR (ending frequency). #x K
B % (maximum frequency). fix /N4 % (minimum
frequency) A7 5 (bandwidth, ¢ KA R 2 e/
Wi#2) . ia H Excel TR T L bk v > Fa b5, BUE L
FEIEER

1.3 7%

K Bh W A g O R & (db e e
AR A R S \]) B B P A A RN G AR A
I VB A, SR HT H15915 (5-AACTG-
CAGTCATCTCCGGTTTACAAGAC-3") #1 L14724
(5'-CGAAGCTTGATATGAAAAACCATCGTTG-3" )
SIYIXTP 38 Cyr bFEH, PCR =W At R 9
FHE A R ) 58 5l

DU A5 9 1 PG A AS AT B AR AR 1Y Cye b
5 WP A, 45 4 B R R 3 (NCBIF 81 S
KX467595. 1, OR468082. 1), B%[KIKk3 (Hypsugo
savii, JFH'5 0Q885384. 1, 0Q885383. 1), Z I

fR 3 (Pipistrellus abramus, J¥ 515 AB085739.2),
3 3m R 35 (Pipistrellus pipistrellus, ¥ % 5 LC583-
791.1, LC583788. 1), B H-F H-U& (Myotis blythii,
J¥ 51145 OR096800. 1), dt5t B H-I§ (Myotis pequin-
ius, JPH"5 OR096818. 1) 1) Cyt b3 K J7 51| 1 4 5
GRBR, HigeH RE AR RE AR R A
. IS, 7 Mega 7. 0 3k {4 I (Kumar et
al., 2016) WEHEFY I R AR, I3 H R R BISR I
WE ARG L BEW, HAHEE (bootstrap replications)
10007, TR R SR

2 &R

2.1 HMERIEZS Bk B RHE

AT G 1L PG FIATJGAE AR 3 S /AR TR g (i
K510 34, 3 mm H135. 6 mm) (F 1), PIPMREA LY
WEANEGEA,; EHEARIR, HELER IR
Bt EANE B AR (K 1a); BB RE, H
B 58, SRUE; HRRAHXBAE, AL, Hbtm
FTH®EZ (E1b); FBWIMEAREOND,
B G TR, R TR, R e
SN2 3.0 mm; A% RORIEZE (K 10). ABFFE
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FEARRSBESN, M55 13. 0 mm Al 14. 0 mm
(£2), MERX Fmifah, oo, Ba-rE
ﬁ% B (Fl2a, b). LITEKRA%R, 6

%¢Tmﬁﬁﬂ% AT, /N A R
J . FEAWFIBEEE TR TN (K2),

10 mm

BT B ARSI T (L PR, $X2022057). a: Sk AL i M :
b: HA; o EHED
Fig. 1 Photos of Hypsugo alaschanicus (Shanxi sample,

S$X2022057). a: Frontal view of head; b: Ear; c: Tail

B2 Bl st Ok Sk U (LPEFEAR, SX2022057). a: SkE (i

M b: SEEHEW: ¢ FHUFIERW: d: LkEIEHRN
Fig. 2 Photos of skull of Hypsugo alaschanicus (Shanxi sample,

S$X2022057). a: Lateral view of skull; b: Dorsal view of skull; c: Fron-

tal view of mandible; d: Ventral view of skull

2.2 [l S PR
L P A AS FAT A AR AR 4 (] 75 5 A7 7 30 i T 9

Bt (frequency modulated, FM) Y (1&] 3), ik K%
A 3 AN D ARG (8 3e), 2 —if Ul BE B B ()
3a), IIPGREAAGIES R 60. 0 kHz, 479 k21, 9 kHz,
Jok b4 22 5 18] 24 1.3 ms, S 5% K 64. 7 kHz,
HhE) A5 R R 58. 0 kHz, ZC1bAii RN 44.9 kHz,
KA 65. 5 kHz, /IR K 43,7 kHz; b
FEA By A5 Ky 64. 2 kHz, 7 %% M 22.7 kHz, ki
FREEWHA] R 1.3 ms, AEAGHIFE K 69. 7 kHz, Hi[A]
WA 62. 4 kHz, LSRN 47,1 kHz, H R
FH69. 8 kHz, Fe/IMFiH Jy47. 0 kHz.,

1004
75 4

$5% Frequency/kHz

8
=

(]
wn

v

20 40

7] Time/ms
3 R AR 3 Il 7 0 o A i B (Ll P AR AR, $X2022057). a: fig
HIEE b BB
Fig. 3
S$X2022057). a: Power spectra; b: Oscillograms; ¢: Sonogram

c: A

Echolocation calls of Hypsugo alaschanicus (Shanxi sample,

SrTY%E

B 88 T AL AR L PR A Y 52 HE Cye b
FEHFH (1 140 bp, ¥ 515 4 Bk PP681415,
PP557249), SBTHiBRE | g2 IORE | FE R
HORWARE . PE RS . Jba RS A 51
AT, 2 N TgmitfE, T Coe b B
FEKERN1140bp, HERKURIEMERE LT
B, JF B BRI IR A GTR + G + 1. 1l
VEREA 1Y Cyr b FE KT 51 -5 701 A6 RE AR 19 A0 BLPE R
98.25%; IPHREASFIALFEAS Y Cye b B 751 5
BT Az 38 AR 38 AH L 4 9l R 99. 47% F199. 91% .
97.72% F198. 16%; L VG FEASFIT[JLFE A 5 NCBI
R B N BT I AR 32 5 A8 AL 43 il A 88. 96% Al
89.74%. 87.60% Fl188. 60%., Wi-NFEA Cyr b iy 3
(K 51 5 BT AR AR DL R, S R BLAA R 3R
[TNRAE = N | R [ = o NI VA R N A 35
X (K4,

2.3
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PP557249 (ILIP§#EA Shanxi samp]e)
90! 681415 (FIHLAE A Hebei sample)
GHE (IR BRI Hypsugo alaschanicus
KX467595.1 Shandong, China
4680821 THETH
50 L . Jilin, China
—  00885384.1
BEERARIE Hypsugo savii
2 20 00ssssal
ABOR5739.2 | KR Pipistrellus abramus
59 LCS83791.1
[ V3 R3 Pipistrellus pipistrellus
100, - se3788.1
OR096818.1 | AscRERSE Myotis pequinius
100 :
OR096800.1 | BeERERRS Myotis blythii

0.05

K4 ET Cyr b FED T 5RO B K AR R

Fig. 4 Maximum-likelihood trees based on the sequences of Cyt b genes

3 Wt

BTz AR G AR )E TR s,
7 36 PR 38 AR W AR 3 00 8 TR B (B S5,
2022), FR M G AR 3 FIAR 32 JE 22 18] Y 22 5 AH X
BN, SEONE 5 REONRAME. SRS (2024)
ST X PIE I EEARE . SR BT R
JRUSZESE FIRRE T NR (FURNRITE), A%
RBEZRREE; AREJR T AW RIRER, S8 TR
HRW/NR (FNRIAL), Tos AREEL . 221
XF, AWFREA S IR EHR BRI & .

Bi] 7 5 PR 384 B () 4 A B D AR 38 BT 7 35 1
Fl, (AXF G B IMADF A 55 R E A —E
X, BARRBAEEORINERE L. B6A L,
BEIGARE T B MIRER A . Bla, BRK\E,
MBI, AMFREHEAET I EO RS, E
MEEABIR, HEBEET RGO, 7EIME L, B*
[RARE MR =AIE, K48 ~10mm, HBET
HEzf;, RREANEARLE, KHKT
10 mm, HHBEE FHEZ (MR,
1993; Smith FIff##%, 2009; KA, 2010). R45
KRB L, ROPEFEAS R AR EZER/NT
3%, MM5E R 278 10%, HE— LA
FEREA Jy BT hr AR B M A B AR 3E

AR 58 FE A B 101 75 5 AL 7 I 0 U AR 43 i)
60. 0 kHz f1 64. 2 kHz, iX 5523 (2023) 55 B
Fr 36 AR B I 45 (45. 92 + 0. 15) kHz A B B 19 IX
Sl 75 SR A A TR O] AR X — 25 S
FEA . w2 (2023) BBFST R LE ST I 2S [8] ©AT
ik 3% A1 1 g ] P 7 B, T A 5 D SR B A
23 [ AR B /N e e A28 R85 rh R A7 SR il o XA /)N
25 (] f 1458 2% 2 VT i 2 %o Wt g8 140 [l 75 52 3 4 7 A 7

SZMR L ST A N A X A2 2% HL A7 PR S ) PR
i 8 1T 2 SR FH O R AR I TR A O, DA
R By b 00 R0 A5 ] PR 1 B2 540 A1 E AR (Schit-
zler and Kalko, 2001; XIFi5%, 2004),

FEA S IRBERRAE b, Ll P RE A T A8 X 3t 34
S W E D A B NS SO = W b NIRRT
FLZ T, T REA R AR T 34555 2%, M B A7
B REDGT BSGRE 0 L , HAE 7 TE DAE RTR A AR R
Fo WA, I VEREAS R L MR AT, Rk 4 Sk iR
(Rhinolophus nippon). B [GK HU§ (Plecotus ogne-
vi) S HANIE F H YR A AR, mrEm LA
SRAE DI, [R50 A 1 B e DU 6 4 Ak 44 Sk g R
MG B8 (Murina leucogaster) 25 .

Pt 1 3 T 1L P AR A3 AT ) R B S e i A S
REL ., ARAREE (BEIRBIFIX 440, 1996; Smith Fl
fil#%, 2009; RIS, 2015; BREHSCAE, 2022),
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