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General Patterns in Echolocation Call of Three Bat Species in Korea
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Departnient of Life Science, Dongguk Univ, Gyeongju 780-714, Korea

ABSTRACT

The purpose of this study was to analyze echolocation patterns of a bat and apply the results to
identification of a bat using ultrasound data and other ecological study areas of a bat. Rhinolophus .
Sferrumequinum, Myotis petax and Pipistrellus abramus are used in this study. Captured the bats in
Gyeongsangnam-do and Gyeongsangbuk-do from August to October, 2010. According to the analysis
on ultrasound used by three species of beits, ultrasound of Rhinoloj)hus Jferrumequinum' starts with FM
signals and ends with FM signals via CF signals. Compared to Myotis petax and Pipistrellus abramus,
it has longer pulse duration and .interval and higher peak frequency with approximately 69kHz.
Echolocation patterns of Myotis petax consist of almost vertical FM signals and its pulse duration is
the shortest among three species of bats with 3.72ms. On the other hand, pulse of Pipistrellus abramus
begins with FM signals and ends with CF signals and its peak frequency is 45.19kHz, which is the

_ lowest frequency among them. '

Key Words : myotis petax, peak frequency, pipistrellus abramus, pulse duration,
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(narrow band)¥} 3T (broad band) = F 71X 9] TR I EL 7 FHE Yell L 3o
(Schnitzler and Kalko, 2001; & 5, 2009b) 7 e 259 T 48 A E(constant
frequency: CF signal)®} H33)= A H(frequency modulated: FM signal) 22 F/d=o] $l=Fl(Jones, 1999;
Schnitzler and Henson, 1980; Surlykke ef al, 1993; Vaughan et al., 1997, Schnitzler and Kalko, 1998;
Jennings et al., 2004; 7 &, 2009b), BrF 7} o] 3= R Y= o] 23 Fulpe] Feof uf
2HA CF A4 o] §dh= F, FM Al 1E & o] &3he F J83 F 7K E &8t o|&3te £
2 FEATKSchnitzler and Henson, 1980; Surlykke ef al., 1993; B 5, 2009b). T3k o]# 3+ Ful 2}o]
o o4& CF FM A 2E9] e A8, HFF, stRYY T2, 2559 AEAL T loiA
e EAE 7M1 Jti(Schnitzler and Henson, 1980; Simmons and Stein, 1980; Neuweiler, 1989;
Fenton, 1990; Schnitzler and Kalko, 2001; & 5, 2009b).

A v Aasta de dH e BT AYFolEd &3l 4134 W (insectivorous bat) 2
R gk A&F Holo] 28 F BRE FEd| 3lojA WA E ol8sta ATHE 5, 2009,
S, 2010b). 2\ A F7EA] vt A2lske B wheRg 9o A3 AFE AY o] FAA]

[‘

gskon, 59 B o Tl 42 /129 283 ARE FaA e AN, B
E A7E $vde] Mlshs v 7w tEH o2 #aH<S AL Rhinolophus ferrumequinum,
-?4—,—013111,- & 29 Myotis petax(Kawai et al., 2003; Atterby et al., 2009; & 5, 20092), HEH <&

AN
R Pipistrellus abramus 3 ti3 WHERg 9 FelE A3 S HEEE AldE ol £ T
o T4 2 Y A A7 A ArFdE FHoez AT

ERERT

AE ZAR zg —(2009a)4 x}§~ 2 0}04 H@O}S’aq{Table ). £8 ]
59 3 UHE £ o5 E hand-nets} HEsE HHE 2ot
o dukd o g o] 85 mist-net 2 harp trapE 7 o] &3t Th

e

ZAH 3%2] A9 S-S fiste dgelA Y A gt A=
Bl (chemiluminescent tag, 0.2g)% F-25te] W& ¢ AA ] W& Fo] 7 3 H3S AAEch
=oo FQoA B BIAE AWAG AAE o v S wiksls 2852 Adsle] Hed)
At HEFA7E dakshe 208 Ao R sk, & 2 #48] S3AE heterodyne &7
BE FAFS5d| tat 71 20| D23, Heterodyne AEE L Ul o] 2832 A7|2 A5z W
3le] Q17ke] 7}7§‘=’4ﬂ4 AGx £ F JES 3= Ao|u(Briggs and King, 1998, Ahlen and Baagoe,
1999), time expansion Al2H-& S0l o= BE A5 2 YRd Wred] =3l A%os A
AL A8 YoM AFE 2 48 1) o] 88 THBriggs and King, 1998; 3 5, 2010b). 2 Sol|A]
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Table 1. List of localities, dates, roost types and number of specimens per species

Species Ind. Date Locality Type
Family Rhinolophidae '

Genus Rhinolophus

06 Aug '09
Rhinolophus ferrumequinum 4 27 Aug '09 Youngduk(Gyeongsangbul-do) Bridge
Chongsong(Gyeongsangbuk-do)
11 Sep '09
Family Vespertilionidae
Genus Myotis
06 Aug '09
Myotis petax 5 11 Sep '09 Chongsong(Gyeongsangbuk-do) Bridge
21 Sep '09
Genus Pipistrellus
29 Aug '09
L, 11 Sep '09 Gyeongju(Gyeongsangbuk-do) .
Pipistrellus abramus 7 21 Sep '09 Ulsan(Gyeongsangnam-do) Bridge
18 Oct '09

= HH7F Hileke A8 5E8317] 98] heterodyne HE ®H I time expansion(17 ~125kHz)0] 2
3=]o] 9JE bat detector(Pettersson Elektronik AB, models D-240)5 ©]-8-3}e] H-&3199cHA 5, 2010a).

3. Echolocation &

Z29 A& E 53] 529 48 = BatSound verd.01(Pettersson Elektronik AB, Sweden)= ©]-&
st tRE Flog ‘:ﬂﬁrﬁ]’ﬁi’—‘ﬂ Sﬂ‘ﬂF AR 28< AL 715t 2818 WiAIS] f5t 713
et A3 Alad FEE F23 F 4 AAERE JEste] BT £42 A AHAITE
(pulse-duration; PD), H 2 Zl'@y(pulse-mtervalz PI), & 175 (peak-frequency: PF) 371 5o thdle] 2
Al Ba &A1 942 T oscillogram) 2173 (sonagram)S AAst H29] AGHR
B 7R e A7 71Ee R SAsglon, B2 4L g2 A A RE AFS o
£ F27t NZE o 7R E 23 0}9\9\1‘4(Slemers et al., 2001; Jennings et al., 2004; B 5, 2010a). Z 3L
A5 £ A2 EH(power spectrum)< ©]-8-3t] S84
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T, Aeg, SeeldF ] kg Y] 24 YeE ladst 29, 20 PHE HIES }04 PD, PI,
PFol JoiN= ZHZhe] Zd| wEhd AolE BPTE PDE B 69.52+6.57ms, FEEHH
3.72+0.53ms, HH 6.81+1.04ms = BEFF o] HA R &A|7Ho] 71 4 A ] velgorm, 1 tgoz 3
wx o} 948 W £o2 IO Pl BEE 116.36210.10ms, 522 73.30+13.93ms,
7 88.53+6.69ms = VERE O™, PFE #uk 68.67kHz, 29 47.65kHz, 41 45.19kHz 2 &
A= A THTable 2).
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Table 2. Data on echolocalion calls of Rhinolophus ferrumeguinum, Myotis petax and Pjpistrellus abramus

Species PD (ms) PI (ms) PF (kHz) No. of pulse
R. ferrumequinum 69.52+6.57 116.36£10.10 68.67+0.53 6
(N=4) (59.00~81.50) (99.80~129.90) (68.10~69.90)
M. petax 3.72£0.53 73.30+13.93 47.65+1.64 7
(N=5) : (2.80~4.40) (48.70~88.10) . (44.80~50.30)
P. abramus 6.81£1.04 88.536.69 45.19+0.68 95
N=7) (5.00~8.30) (78.40~96.60) (43.40~46.20) .

PD : Pulse duration, PI ; Pulse interval, PF : Peak frequency, ( ) : Range
Duration, interval and peak frequency are means * standard deviations

SFAAEFHS 53] FelE #IH Hx Fee FE M A9 AZSA 71 A7 CF A
TEZE o]0l thE T A2 FM AlIEE v FHE BYoFig 1). B AN JRE
tdoz 71 DS PIE JIAE Ao EiEg o PFE o 6okHzZ 7FF EA VERRthFig. 2).

At oz o|7t A Lo F& W FHE /I HHAE F5L w2A P 23S wol

£ X¥3}A ¥hBriggs and King, 1988; % 5, 2010b), T E Fo] Wi Zojr}
NS 7B B B39 32kelA =8 £52 7154 e VIE gl —1%3101
A}\Tﬂﬂenmngs et al., 2004; 78 F, 2010b). wEpA] & A Aol A Yehd A} o] Ak 21 p
239 WA 2o B AEE AN 5 Uk S TME Ao AdYT Qv 1
(Schnitzler e al., 1987; Surlykke ef al., 1993; 751 5, 2010b), 2AEY 2% 8L 98] da we A=
9] TM Al1dE o]83ka B3 Ay FahollA 259 $194E Fefsly] HsiA 70 CF Alads
ol &3t Ao 2 AZArHSchnitzler and Kalko, 1998; Jennings ef al., 2004; 73 5, 2010b). £ A4 1}
Bt AAEE x| Tl o] PR o)A A3 Tl ] 80kHzE'J:1r S| el O™ (Briggs and
King, 1998), QEEE % o| B BH 65~66kHzH Tt A A= JATICER - FIEE, 2005).
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Fig. 1. Spectrogram of echolocation call in Rhinolophus ferrumequinum.
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Fig. 2. Power spectrum of echolocation call in Rhinolophus ferrumequinum.
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B2 vlotsle] IR 98-S SFa(Briggs and King, 1998; & 5, 2010b), EX 2] F3et xS
e AL Aoe A e (Zhu o dl, 2008; F 5, 2010b), E AT)A
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Fig. 3. Spectrogram of echolocation call in Myotis petax.
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Fig. 4. Power spectrum of echolocation call in Myotis pefax.
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Fig. 5. Spectrogram of echolocation call in Pipistrellus abramus.
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Fig. 6. Power spectrum of echolocation call in Pipistrellus abramus.
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