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Research progress on communication calls in Chiroptera

ZHANG Chunmian', ZHENG Zigi', SUN Congnan"’, FENG Jiang™, JIANG Tinglei*

(1 Hebei Key Laboratory of Animal Physiology, Biochemistry and Molecular Biology, Hebei Normal University, Shijiazhuang 050024,
China)

(2 Jilin Provincial Key Laboratory of Animal Resource Conservation and Utilization, Northeast Normal University, Changchun 130117,
China)

(3 College of Life Science, Jilin Agricultural University, Changchun 130118, China)

Abstract: Acoustic communication is a crucial phenotype for animals to maintain social stability, and it has always been
a hotspot in the field of animal behavior research. Bats, as key group in ecosystems, primarily rely on acoustic signals to
move around in environments and have long been model organisms for acoustic research. Here, we provide a compre-
hensive overview of communication calls in bats and propose future development directions. In general, bat communica-
tion calls exhibit diverse spectral structures, encode various information about individual identity, body size, or social sta-
tus, and serve functions including defense and alarm, courtship and mating, and social bonding. Bats can adjust the struc-
ture, intensity, and complexity of their calls in response to noise interference. Bat communication calls exist geographic
variation and possess syntactic structure, vocal rhythm, and complexity. Additionally, bats exhibit vocal learning and
variability in sound development. Compared to echolocation calls, research on bat communication calls is relatively lack-
ing. We recommend that future studies should focus on the multi-level evolutionary aspects of bat communication calls,
innovate sound analysis methods, develop high-performance on-board sound recording devices, establish a global bat
acoustic database, strengthen interdisciplinary collaborations, and conduct long-term systematic observations to advance
the field of bat communication calls research.
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718 . (Acoustic communication) J& 18 15 5 &
ABERMFESIFERAHNE, JIRGEFEE
TRV LA o AH LE Ao 38 TR Lt aE i, S
WIREA Z 2 RIS FRRIKZRAL . 1648k
PE B AL 3G R TR AR L, R RS AR
FE . AEAE BT OCEERAY, TEShY By BC AR
Pl SE 4 . SCEEST . PR BE IR G R A AN L
2 %/ & 2 /E ] (Bradbur and Vehrencamp,
2011, Beoh, AfE5 BATE A . G
(1975 BURHIE LA S by 52 FR S R 2R (MR 55 52 1) 1) AR
Mo Wi, JFRESY SRS, Al oh s A
FE T AR AL L W I R AR DL SOV A
SR TS YR LR AR A

Paim G H) S b —— 2K IE b
BRI ELEh Y, FEARESF SRR
WE s, R RGAEAME 2 . 4 T 5 b i
A 21 %1 455 % (Brualla ef al. , 2023; Simmons and
Cirranello, 2024). Hrfr, FKEAT 8 Fl 38 )& 153 ',
b AR 10% (B SC5F, 2025), BilE AN LEER
A E A S BTS00, . AR A
Ui, HLRE K R R R A ) 2 T R I AR R A A
(%4 5E (Fenton ef al. , 2016; VIIEZEZE, 2020), [F
IF, ey B AR, CAPRE O [ AE 1R
ZIREFEG L RZWIL T2 L7 HARA R,
HHE R R+ 4042 2% (Kerth et al. , 2011; Luo et al. ,
2017a; Zhang et al. , 2024). KL, BwigEt— B0
KA TG 5 ARz — . SR,
AH B (80P 2 57 P 0, i W S8 O 75 TR B 9 A Ak T
B, BB AT 4 R IR 2R A . BT
AR AT, FRATERR T W 8 5 U 75 0k 40 3 7y
R, XA B 0 b s 17 A AR S IR A
P, WONRE T HEARAH M A R R4t
R, SRR A R ) S IR

A SCAATARE IR T Wi 148 52 i 7 1 A DG 90 388 1) B
sEdk R, M HAR I T YRR R R BRI, IR R
Kl kT T, AR ERETFH )
Vit . PR E 4ERE ) BN RIE T R
RSO TR S
1 FEHRFME
11 WRIE A s P 5T iR ik

R B SR Wi U S VA 7 I B 5 e L R o i
AR, H T b A I U R A 22 M R

oy, P e Lol i s g o H i i i 52
Ui R ISR R 57 3 B % AT Avisoft UltraSound-
Gate (7% [€). Song Meter (3£ [#)., Audiomoth (3%
EEDIE N O S PO UA L By Wi - R N
FRFERT RS, BEFEETE & 1 8] I 3 {5 FH 20
HMBAR PR 2D s il K P AR AT o i i P o
108 3 M B8 7 AT A R AT 3 b o L B 0 S
T 7 3 BT 8 Avisoft-SASLab Pro (12
). BatSound (Fiil), Kaleidoscope Pro (32 [H) %,
P AT R AR I AR A S A R R, LR AL
PIE B W8 AT o T % 25 4 S B R
RIS 1) 28000 £ A B A 7AW 8 52 0 P IR R R AE o
1.2 W S 30 P R AR R4 3

Kanwal 5% (1994) 2% 50808 %73 )5 ik,
6 2 G K i 0 52 I RS X 43 T (Syllable)
& 18 (Phrase) AN (Call) 32K, T W&
R /N E AL, SRR — BOAT IR B TE kA 1Y
BIHOR I, ARG TAE ST MRE T
HY VR, TS5 T RN R AR DL b
Wt P A M, Rt — R Y ESL & 9 2 i)
PRI, AR A TR RN G A R R
S EAHIR) B & S 2, A A s oA
[FIZERIAYE A . M R AR R E T o 5 N R
) —2H 75 ZR A B /N P AT s 1S I R
LA R RN A R M2 B Y 1 2 8

Wi 58 52 U P B AT Z AR P AR, A
AR PR MR DL BT Z B G . RN AE
TR R R > F B LR 3Rk

(1) HR A5 b 8 kP AT o 1 Se b AT R oo Al oy
A AT MY B (Territorial calls), >R MY /i (Distress
calls), Bt Z M A (Contact calls), >RAEMY 7 (Court-
ship calls). F& 25 0 7 (Isolation calls), 5|5 m
(Direction calls) 1 55 £ MY 7 (Food-associated calls)
(K1),

(2) AR AR N H W 38 g i P AT 43, 5] G ek
PRI M S HIE S AE (8] 2) (Pfalzer and
Kusch, 2003; Bohn et al. , 2009). $Xifi, 3% %4>
FEAE WA, PR Ay i U 5 i P 30 v B 8 2 L 03 02
A, NHICE S,

(3) MR G2 3L 75 8 i 20 o R AR 24T R0 730 R
TS A P AT A SR A R R AR 4 A (K1 2). BF
T AR X SE 2 3 AR HRRSL N A DL R AT
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Rhinolophus

nippon

Hi# Frequency/kHz

H}E] Time/s

BT SRIEAZAUE DM . A RERIEUE I A B RUTUMIERR B A C: KL R BE I A D SRS SRIERGEE N A B K2R
FRESR O 75 BROCBE BB P B B 7 e S AR S At A i o R RS 30 7 5 280 P b v A B A B S

Fig. 1 Types of bat communication calls. A: Territorial call of Hipposideros armiger; B: Isolation call of Vespertilio sinensis; C: Food-associated

call of Myotis macrodactylus; D: Aggressive call of Rhinolophus nippon; E: Distress call of Myotis pilosus. Except for the photos of Myotis macro-

dactylus and its call provided by GUO Dongge, the rest of the bat photos and social calls were taken and recorded by SUN Congnan in the wild

Z LA AT R G, IR At e T2 0y vk T i
WL 2 M A A, 40 ) 5 oR Bk 2 B (Pfalzer and
Kusch, 2003). k¥ {HEHR K 341 (Lin et al., 2016).
F A MR 2 GE R E 8T (Ma et al. , 2006).
1.3 W 52 I 0 2 i % 7 1

FH EL D017 67 75 I, i O 5C O I R B
AW R A B8 Y8 . AR 3240
(<20 kHz) A R S22 RE 5 TR A, A F]
T B i L R A 23 S E 25 4% 3% (Middleton
etal.,2022), WFFTFRHH, g A SE A I REAS 2 5
ZF SR BARE MRSy . B IRR/N . a5
P PR OUEAORE S, XBERARMTE
WO A A (5 5 A B RS RORAS T

K WAL AT RN, RS A S RIE AR, b
FRARB, HEPEKIRLEE (Saccopteryx billineata) f)
G FE AT DR A SR By . BRSO F s
e TEEE, 5 E RIS R, A Y
MU R RE T A 58 G X T 1A T A o, L B
] 16 B ok [ A B RE A9 M S R (Behr et al. , 2009;
Knérnschild et al. , 2017). KEFIE (Hipposideros ar-
miger) ) W Tl 45035 Y 75 BB A% G S AR B Oy L AT
i, RS9 E B (Sun et al., 2018,
2021). ZR 5 WRIE (Vespertilio sinensis) 33 MY 7 fig
WM R . I RE T . A RN K
8. (Zhao et al., 2018, 2019). [ T 22 &l 11 i e
By Hh A8 25 Sk I8 (Rhinolophus sinicus), >R ¥ny
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NS Warble

Jii# Frequency/kHz

B 5 Frequency modulation

$i*% Frequency/kHz

0.1 02

§7 Trill 22055 Screech

fE 4 Constant frequency

0.3 04

] Timess

2 BT NG i AR AT R 43 1) 4 Pl i 52U R ISR (A). 7 A E Bohn 45 (2013) A 44 (hitp://mirjam-knoernschild. org/vocal-reper-
toires/carollia-perspicillata/) S 3T 75 i 2 43 R TR EAT K1 43 () 3 Fof g 5 A2 308 75 U IS 8 (B) (7 98 Fl Vit o 6 BT 40 i)

Fig. 2 The four types of bat communication calls classified based on human auditory perception (A). Calls were taken from Bohn ef a/. (2013) and

Networks (http://mirjam-knoernschild. org/vocal-repertoires/carollia-perspicillata/), and The three types of bat communication calls classified based

on the composition and shape of the call (B) (The social calls were recorded by SUN Congnan in the wild)

() i BRI, B T 1) B e (AR, R SR kY
7 BENS S L fE B A AR HURE S (Fan et al. , 2022),
1.4 Wle A2 s i P g

KIILIE, i a mR E B A, SRR
Wi 0T o0 S8 B SO, BV TR, AR S
IE DI RE R E T B, HET, X WREE 2SS U I )
RE R B9 FE BEOCTEGUIY H  SRBY L B &R Y
PRI BB | 5 S B

SO MY 7 SUFRPLE Y 7 (Aggressive calls), &
B By 1 B AR B S AT BR A BT IR, andC A . AR
G ECE ), g TR I, T RER
RS ANRE, A TR G 3 R e
FERWT, SCI0 N 5L 2 45 7R 7 e I 49 R 21
() P Y 7 i, W i 2D T R A 7 TR OB LA
e A5 1k 1y op g 4§ B AR (Luo et al., 2017b;
Zhao et al. , 2019), AF5¥ 4 38 12 [7] B 45 < 35 4 % il
U Y P R (RPN R, BRI R B I
2% A 42 T [0 gk 49 sk ny 7S Y B [E) (Zhang e al.
2021). Y45 HEYE MR J R it 5 0R (Carollia perspicil-
lata) 1 Al R 2 HEPE AR P BEE Y 75 )5, e

T A A2 AR AT R, H R R AR
- AE HJE 1 ¢ (Fernandez et al. , 2014),

SRR L R W A A R O SR B B AR
T AZFE T UM A 0 A — A RR IR S A B B R Y
AT HEEERIE . m Rl SR B . IR &
HW G AR, TSR,
e Bk HIOBER , 2R R A A7iE A B . Fenton
4 (1976) T R E 52 R H B8 (Myotis lucifugus) 5K
RO FE I3 I A B R EOHE SR R A R | ]
FAMASEIT . Wu s (2018) BFANS 5 IR,
53 W8 (Rhinolophus pusillus) 3K F W 75 H AT W 5]l
AL R MR B X E D) BE . Huang 55 (2018) & #i
AR nE | O B EEE (Myotis badius) FIAERG 7K [
H I8 (Myotis laniger) X A= [7] s 05 2K Ky 7 i -1
SN 5 B AR AR W 25 S, o, X R Rl Ay
PR N fe sk, T K H3G 308 (Rhinolophus epis-
coups). KIEGIE . TS (Hipposideros larvatus) F
2R 7 Wit s SRR 7 PR I i 87 g H X s e
FE S ANFETE 3 25 5, SRS B I ik 58 7
AFHARL R 2 W e 1) SR P Ul ) 2 ML
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I 2 MU PR R W I A T [ A At ST K R B
FRZE R AT A B 75, B T A A P 1) H
FMEE, R . BE. BRI N PME .
WA M R B, & FR R (Antrozous pallidus)
R A [R] 2EAS AR E R Y R P A R 2
T 1Al e, LR ) [ OR A AR R A B R
MY 7 (Arnold and Wilkinson, 2011), 4 = {5 3L i
(Thyroptera tricolor) TE 3 HBSHE 1) it~ v i 2of B
T Hh et HK R 0 RS A a6 AF B, AR Y
[F) > A Rl A T B bl o 37 10T, SRBIBE R Y 75 fig
{0 fie 3 [R] P %5475 2 3 1) %2 137 (Sagot ex al. , 2018).
FEWNRAGEFE LI ZE R R, 38 WIS (Desmo-
dus rotundus) SR SEHEIN BB Y 0 =H B A&
Frgsl, BI85 A O MBS REGE, 1
7IN 56 HiF A B ) M T 2 I R A A A 2 R SR Dy T 4R
SRS Z (Carter and Wilkinson, 2016).

SRR L PR W R AR BB R, O T eS| R S
PEBCAE B AT S WO A 0 A REE 7 8, AP
BA ARG S, A B TR AR R A A R AT
HET, i@ KA s 27 5 AR 104 P Fh b gl 4
R, GfERER . HEER . hoER . MR
BERIR W IERE, TEACHELZE, MEtE RERZIE & 4
SRABYFS (B . M . gl FOETE ) 15 | M
PERER, HiEmig BB AR 2R, ATE
Sy WEPE DR PEIEYE AOAK Y (Behr and Helversen, 2004) .
W4 B M 5Ll (Carollia perspicillata) TE3R B 23 1)
WM S el A AR B AR AR HL e BE RT AR Y BT
SRS (Kndrnschild ef al. , 2014), &2, H
Tk = FLHZ A 75 2 IS gk i L D) B

B 225 BY PR IR Sl T e e 1R B LR Y 7
AT AE DL B E & A s, R
— P, E R R Z A AR A R, A
TRRUR PR o T REE R TS| 0 R B
EMER AL E, SR RS . BT, BEE
) () 28 i WY 75 L AE 8 D BE 32 M Rl b g i,
fEmiEARr . R g ekiER . SEER . RW)
IERE . BEEAL . RREEALA A R, SeRi e T
Wy o 25 L P A | Sl AR A B e R SR PR T 32
NRAIAT A, Bl S A AT R S R LA S ™
B 43t 5 M1 . E 3 2008 4F, Kndrnschild 1 Von
Helversen (2008) & Y A ¥ [m] ik 52 AR 2k i
AEAE S ) BRG], BV RRE 2 B T 450 A 4 0 o

USR5 i B 2 oM A R R AR, B, Jin
G5 (2015) B URGH A 7 2 (A T3 S 56 TE S W A AE AL
B EAR B & IR B s (Hipposideros pomo-
na) THUgEREHS 3L T0 & A DR AR B 15 2 0 B s
My AT A, RIET, %) 0E e Be R g A
BEE MRS 0045 B 5 A e R AR5

T I P W W R B ) PR R T S R AR 2R R
HH A — i AR B W OCHRAE B, TR
TR, A 1 4 5 U5 ) A AR ke £ [ 2 58
W, BFPAMNFS R B, EVE T B (Tadarida
brasiliensis) i 15 % H TE 5% P85 75 5 H0 FH A A4
O ENEEb =R AR SN AL PO £ B 7/ L D=k AR ¢
J5 & T R BFAK (Corcoran and Conner, 2014),
TEEPANE BARIRAET, SXTIESAMIL, 4K
fik B H- 18 (Myotis macrodactylus) 1% i 76 £ MY 75 240
(A4 P A B 22 BT B R 0 T 6 o T 3
BEAI, 2 I R BRI o e i B R OR A
WU I JE AL, 1T A A A B B
(Guo et al. ,2021),
1.5 MR S0 g s 52 Ik 7 00 1) 52 e

AH B TET 75 5 A7 75 U, Wi S 52 i D PR G R
It oy 52 B IR M 08 26 . MR R 24 T
[R] 7 S V7 75 I, O T a5 6T g % 52 Y 7 IR S ) 1Y)
WAL B 43E . Luo %F (2017a) IR AL B H
W (Phyllostomus discolor) W& 75 M5 40T
S B P M R A SR, R B AR ALY (Lom-
bard effect) A R WA FRIE, BEWREWE—LH
2t B TS A A 22 (] PR B R . Genzel 45 (2019)
RICUESIAE G M B EE T, R SORIE (Rousettus
aegyptiacus) T] DL 7R 32 3 Y 75 (4 B ] 4R 250,
T LI 26708 A L 238 7 W 45 1 i 4T3 9% 2 135 50 B
B, RUEA BN LS. Jiang 55
(2019) &30 2R 7 W M5 308 1 T v St ) P g e o et
FREAR K 75 1 52 2 Mok B8 3 70 2l W o 22 5% R 1Y)
ARG AR,
1.6 Wil 52 it 75 i b HR A £

BRVTARZ AL, W 7E 2 KA o0 A, o1
5 i A7 7F Hb B AF fb (Geographical variation), H
HIT X Wi W 52 I 7 8 B AR A R F 5 AL 7 151 i
i . Boughman (1997) UESE K W) IE (Phyllostomus
hastatus) [a]— L FRAS [RUREAAR ) 47 76 4 S g 2 ny
P, TR A A B 3R . Esser % (1998)
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RIRAE 77 W) 0 2 A4 b R R (B B 08 15 | S 7 A
TEHFE 22 5% . Davidson 2% (2002) % ¥ Trinidad 5 F
(A 4 A T P DR 20 M A () L 7 ) 17%) 52 7 8 A
IEHA W 225 . Montero 55 (2018) & ¥ — {0 353
W 2 BPIEE R Y P Y 7R S B0 2 1 b B DX ) A
TP, HaXFh o BUR st L IR 2 301 . Sund§
(2020) & BRI i 1) Sl n 5 7 O Al SR R ) 47
FEN 255, FPRERI Y S A 40 BOOP R 2R R
A ¥ SO TR AR Fs AL B AR B2, O s
7 T Wit B 5 U U 7 A AR G JBOGT R [R] A A A
BB SEm . BR T 7875 248 E B A fl, seis
WeAE Y 75 TR 9 HES 40 G LA A7 A i B AR Ak . 451 4
Zhang %5 (2024) R AENUESE 8k 45 3K 8 (Rhinolophus
nippon) PLIEN 75 ()8 1 2 | R R ARIANF 512
YL AT AR 3 A ERP R (A A A B 2 25 57

1.7 Wl S S

Bl 2 R AN Z AV EIUM R “HRT T R
Mz —, HALRERC A I S R 2%, XS
PRI T SR B TR i — R s 1B S R IR
AL LA S s S Z R R R R 2k s . B
T Wl 8 A2 3t 7 B I A IO R R A T )ik g
}4 (syntactic structure), 5 “FEF (linguistic law)
K25 (thythm) & Z4PE (complexity).

RJVE ARG AR S AE AT R E T, GE R
B O R HES A O ARG A F B (Zu-
berbiihler, 2020). 4 Zhang £ (2019) jifi i HL £ 27
ST, RSB A Sk IR A AT R R A T S
T M B S I A A AR AR A R, B 2R
SRR AN R ALV B SR v, Ho s
JEAN AN [ B B AR AN R A

IR F AT EEAE PR AR E
By PR A (— Al R, XA
P A st % ; Bentz and Ferrer-i-Cancho, 2016) 1]
FEPLINE F o A (WS P oo, 2Ry S 1 A
A0 EE# /)N s Altmann, 1980), Luo 4% (2013) & #i
R LR (Taphozous melanopogon) . 55 V8 Af 1 & Ui
W& (Tadarida brasiliensis) . =%k % Sk 1§ F1HE 25 3k 18
4 Tl % S AL P IR ) 9 S AR AR 8 B[] g LA A
WERFERA, AFFE 55 RE T EMH; Zhang
A5 (2024) & BLZR J7 i @ 1 a7 T RS (]
5 R R A RN B O OE, AR R
WEER, RS, — K E T ARy

P8/ TR B 5 Y S AR 5 2 1) (1] A 4 2 LT AR Y
S AL o 3 2645 I S W i A R IR S AP A i
HhOE R 5 R4 R i A R R R T FE

R AR SRR R B R MR
A 35 H AR W] FE R 4 i Y % HE (Patel,
2008) Al an AR £ i g 4 3k nH 7 R By 7 O
5 2 [A) A I [ TR B s T AR A, AR AR SRR
W22, AT (Burchardt ef al. , 2019).

BEUIL A I R PR SR AR I A h R R A
UefE MER, AR FEMMHE (reper-
toire) A K= A9 15 B4 (bits of information) 4§
(Freeberg et al. , 2012), #H#EEZ 22V ULIA b A 16
fEAt S B ER mBA T Eh Y, KA ASAN
RO Z e, BB G R0 NS4 8] B3
BRI HE TN, AEFF i 2L B 8 ) 32 {5 5t m T
gz, A B AR 5 58U (Peckre et
al., 2019), Wilkinson %5 (2003) % 3. 8 Filr i 1 417 et
B g P A S 5 B AR R/ B 3 TEAR DG . Kndrn-
schild 25 (2020) % BH 5 Ffr s 8 (14 3¢ 22 1 75 42 = k4
B O T W PG Y P A e PR AR R L B 14 i
4 i 1 B 2 MM R A A R AR A 5 R N B 2
TEASE . Gui (2023) K B4 i 4 A K s 8 58 3L
Wi 52 et e, HUOE M &, i e W
IRAFERE, B ORAE iR TP e SE TP e g Ik 3 22
NaR RS R
1.8 Bl e 2]

&2 2] (vocal production learning) J& 8 8 ¥
AEHE S A W B Ry 5, ol e X A B
B AR L SR AT 8 MR 1T B (Nowicki and Searcy,
2014). BidEZER TAE AR KLLMD R LS
FARRNHEIL I Z —. HATCTE3 MR A Fh
FA) Wi s o A I ELA AR A 2 e . i DR B
1 2 W) 5 )y 5 3 3k i P 2 > e Lol s Y A
WA S #2283 T BEE () 48 78 1Y 75 (Esser
and Schmidt, 1989; Esser, 1994), ¥ {4 #ff 4 o5 Wy g
BB R e i) e S W o7 N 1 11 S S § U
JiC 7 FEE 2H Wi 5 1Y 75 RRAIE (Boughman, 1998). i 2 i
PH R IR AR e MR R B B, R
FH S35 WA T AT AL AR T 1 1 SR MY 7 R
LIRS 4 A 1 2 Ak T AN 52 A 3L S AR g
GORRMYF, UESEHEA KA 2% 28] (Kndm-
schild e al. , 2010). JRSERH A5 L 2R 08 Ly b 7E T 7
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ST S FE B B 7S 2 R E A, I 2 O
[ 30 A W i 2 ) %) 3 T 75 U S, 4 g ot ke e
22, SCRE L Y S5 R [R] T R ) PY 7 2 A
FAE (Prat et al. , 2015).

AR E TR R 2E ) I AL R
R, BB DL RS KR 2E ) R O A 2
LDV FEHLT 29 9] LRI (Vernes and Wilkinson,
2020). A W 5% 4% B o 0E ELA & E ) B9 UE
(Knornschild, 2014), IAh, —2EAF5E BT, Ui le
) & 7 2% 2 B R RE 5 e i 6 R Rk A7 G . Al
W FoxP2 B RTE NFSEF ) hils EZA/EH, X
7 W) BT 5T & IR FoxP2 75 55 75 35 b BRI 2% > A
O i DX P R S M SR Ak, 3% P Gk S R D] W B A L
SR ) TPy v T AR ] (Vernes ef al. , 2022).
K PO BIE 5 T L3 2ot 2 B PR AR g e B S TR 1) 3%
ik, LB MR IE AR K 7E A 2T AT AR A, DA
A A7 5 2T B9 53 F AL (Vernes er al. | 2022).
1.9 WREEACTAE IR E

FE U R T ST 4 W R I R AR B S ] Y AR A
Al Mg g A K & T R AT 2L (Zhang et
al., 2005). H BIXT B 08 22 3 75 B & B oY E B
FETBRB I AR b R 40 0 B i & K e At
() £y B 85 7 0, SCRE e I 5 A 21 I i i 1 e
FR L[] By 0] o 6 7 U, L R I A R B
() R 8 25 Bl B AR I T AR AL, e 2 S 4 S B[] 1)
U R B R JE W L e A, R
7 b U5 41 R LB g [ R I O AR R TR TR
A, MR SRRk (Jin et al. | 2012). L4
Wl & LT S I8 (Noctilio albiventri) (Brown et
al., 1983), %% L H-1% (Moss et al., 1997). #1114
(Nyctalus noctule) (Knornschild et al. , 2007)., il
R 3 (Pipistrellus pipistrellus) (Jones et al., 1991),
I B 45 Sk iR (Liu et al., 2007). 50 B 58 (Jin er
al., 2011) FIFREENE (Chi er al. , 2019), Y3 4h—LLHF
FEINZRIT,  FLH A ] 67 7 i AT RE R R T B
% (Gould, 1979). B4k, Chi%s (2020) B UK AE B
I ke N R LR R R AR v RS A B
WA A R A IR A, BIET AR v B 0 4 0
BRI URET T, MEGRAERKAKR, BE
TG R R 5 R A T S A A
2 HBS5RE
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