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Echolocation Signals of Pipistrellus abramus in Relation to
Environmental Type

Chul-Un Chungz*, Sang-Hoon Han’, Sung-Chul Kim’, Chong-11 Lee’
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ABSTRACT

This study was conducted to analyze the changes in the echolocation of Pipistrellus abramus according to
environmental characteristics. The survey was conducted in the day-roosting site of P. abramus located in
Gyeongju City (North Gyeongsang Province) from April to August, 2009. The environmental characteristics
during the research were classified in six categories: the emergence time after sunset moving time from day roost
to feeding areas; rice fields; forest edges; open spaces; and residential areas. Analysis results showed that there
are differences in environmental characteristics and also differences between the moving time to the habitat and
the moving time to capture preys. At the emergence time from day roost, Pipistrellus abramus used a FM signal

1 A2 20094 119 29, 2412k 20099 129 149)), AREA 20099 129 159
Received 2 November 2009; Revised(1st: 14 December 2009); Accepted 15 December 2009

2 F=ofstn Ay pstal Department of Life Science, Dongguk Univ, Gyeongju(780-714), Korea(batman424@naver.com)

3 FYAEAYT National Institute of Biological Resources, Incheon(404-170), Korea

s SPE THREPISUUY AU A RS TR T AR 020007 2 A2 of
o $YE Y

* WAL R} Corresponding author(batman424@naver.com)



554

ox
i)
Ho
o
T
an

o
Fot

o
ox,
i)
o
ox
e,

shtel 7 eskel 4] 23(6) 2000

with a short pulse-duration. In open spaces, however, they used a CF signal with a long pulse-duration. In

different environmental situations, they used both FM and CF signals, although the types of pulse which they

used were different. Except pulse-duration, there were significant differences in pulse-interval,

peak-frequency, starting-frequency and ending-frequency between the movement among habitats and the

movement to capture preys. Except the emergence time from day-roost, they showed a narrow band FM signal

and a long pulse-duration that are suitable to search for insects by sensing echoes of insects when they moved

among their habitats. When they were out to capture their preys, they showed a broad band FM signal and a

short pulse-duration which enabled them to widely search and accurately locate their preys.

KEY WORDS: ECHO, FREQUENCY , PULSE, CF SIGNAL, FM SIGNAL
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Figure 1. Map of the day-roost site of Pipistrellus
abramus and habitat types in Gyeongju-
City, Gyeongsangbuk-do. R.F, Rice field;
S.M.T, Shrubbery and minor tree zone;
R.S, Resident site(@, day-roost)
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Figure 2. Photograph of chemiluminescent tag in

Pipistrellus abramu
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LI (approach phase), 2 THA|(terminal phase)2] Al
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1998), TATHA oA ZTHA| R ZpE HA0| A|HAIZE
L At AZL IA45H] ElthKalko and Schnitzler,
1989; Waters and Jones, 1995). o] & EATHA| 9] A|1d-&
w7} Blo]2 Shalel AL 91A1S BRI 1) o] gl 2
ol HEEZQl el A|1d Z(Surlykke er al., 1993;
Schnitzler and Kalko, 2001; Zhu et al., 2008), §ctA1<}
wero] ALY TR AR welel o & SolHol
2 % whjel vizaq e A1del Fe)E e
CHBriggs and King, 1998; Kalko, 1995). wa}A E ¢i5Lo)
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AE o2 BASHY 9 w(Zhu ef al, 2008), =23 A}
== BatSound ver.4.01(Pettersson Elektronik AB,
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Sweden) o|-g3te] Tl
of A3 BALE F3h A

w402 Agslsr. A1Y
S) weiy wske sotg
4 Y= YA 9] X&A|7Hpulse-duration: PD), A 7HA
(pulse-interval: PI), 2|31 Zl-5<(peak-frequency: PF), 7HA[X1
S (starting-frequency: SF), £EX5<(ending-frequency:
EF)o| t)3to] A5} th(Vaughan et al., 1997; Parsons
and Jones, 2000; Jennings et al., 2004). PD= A= 13

rr o oo ot
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SE AAX) 3o M} CF A 198 E3tstel A
FiL CF A4 gejolq Ao A54s
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(oscillogram)¥} AL (sonagram)S  dAste] HA
(pulse)®] 7HAIFE 2| 7EA] o] Tt AR 7]
StRoH, Pl B0 22 JJAIFE AfelA g B
7F A2 o) 7HAE S48E3Ath(Siemers et al., 2001;
Jennings et al., 2004). PFo]| th3t A|7F W AE4 A&
9] A% E H(power spectrum, FFT=1024)& o] &3}o] =
73} o (Parsons and Jones, 2000), SF&} EF= QA2
I} ABEZ T W(spectrogram)S AT HAY &
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Spectrogram and power spectrum of
Pipistrellus abramus in emergence time
from day roost

Table 1. Parameters of echolocation calls of Pipistrellus abramus in different habitats

Habitat type

E C RF oS SMT RS P
PD(ms) 5.77+2.30 12.93+5.50 16.27+1.20 32.45+4.68 5.90+0.56 21.31+0.78 < 0.001
PI(ms) 73.81+14.40 108.63+4.93 98.38+4.44 94.32+6.72 73.87+5.38 85.89+11.87 < 0.001
PF(kHz) 51.11+£1.26 45.54+0.18 47.41+0.55 43.2340.57 48.47+0.84 48.06+0.85 < 0.001
SF(kHz) 74.39+2.82 52.10+0.88 63.59+3.62 46.76+0.71 75.30+1.12 68.92+2.41 < 0.001
EF(kHz) 46.36+0.74 44.56+0.26 46.51+0.49 41.9240.55 46.54+0.80 46.24+0.38 < 0.001
B.P FM FM F.F FM F.F F.F
MNH 3 3 3 2 1 3
HME Fh Fh Fh Fh Fh Fh

*Values are means (+s.d.); PD, Pulse duration; PI, Pulse interval; PF, Peak frequency; SF, Starting frequency; EF, Ending
frequency; B.P, Behavioural pattern;, MNH, Maximum number of harmonic; HME, Harmonic with most energy; E,
Emergence time from day roost; C, Crossing time from day roost to feeding area; RF, Rice field; OS, Open space;
SMT, Shrubbery and minor tree zone; RS, Resident site; F.M, Flying to movement among habitats; F.F, Flying to

foraging activity; Fh, First harmonic; significant level, 0.05
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Figure 4. Differences of pulse duration(p<0.001), pulse interval(p<0.001), peak frequency(p<0.001), starting

frequency(p<0.001) and ending frequency(p<0.001) of Pipistrellus abramus in different habitats. E,
Emergence time from day roost; C, Crossing time from day roost to feeding area; RF, Rice field;
OS, Open space; SMT, Shrubbery and minor tree zone; RS, Resident site
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age istE Ao g I A Q) o (Neuweiler, 1989,
1990; Fenton, 1990; Schnitzler and Kalko, 1998; Siemers
et al., 2001), 53] o|2|3t $2of| 77k - FM &
o]Foizl AL Fe= HEES fAof iFt Fedt HeE
afofsh=t] et Fej= LA QIthBriggs and King,
1998). ZLeu} i AL o] &H 4 FAA 9 A F4
daolA Edote o FHoRE A9FQ FREY
ATETE 23E 0] QA e A A o st
7H W0 E 9lg Al o] kbt 2l §7o
HBg SRk B o AL 5 259 v
siofsy] 915 Ariele] 71 Womeh e PIE 7H

oo FM A2 o] §30 RN FHEZ 27eo]
of thet wh=11 ekt wiekak jAEelS gt
2 yekEh
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Eu)

ST & Ho|ZF HAE olFAlo| Wilsh= Al1E FE
= FM3} CF A1 d& E3tste] o] 8sh= A= Yet
o} 28y dubd oz Bjelo] FM Al 183}t -2 CF A

749] Fej2 Kol whuEe] WA Fejo} u]w SRS
o AHes F& W9le] FM X193 71 CF Heol

=
NG ol g3k A0 ERE UL Figure 5). B2
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Figure 5. Spectrogram and power spectrum of Pipistrellus
abramus in crossing time from day roost to

feeding area

FEl= FM A1 9] t95o] A3l CF Al 9] A& A
2bo] e wolgkEAIol e HE % FM g Eo] i
CF Alz1do] A vepd 7 Skl A o] vjsael o] 5
2140l e Mgt b o uH HAAolA 7
IS WHESO] 35 kst T ol A= 29 WA
AEHAZRE AasHA =w, sZedA o] 7k = o B
A7 S92 A5 E Ttk Surlykke et al., 1993). wabA]
# A4 SBelA Lkt B oo Ee] FM A1)
2 A7ke] PLi= A A Hol 2SSl AT Wk
o 29 ¥ Dol gl o] W o e

Slak e A de wekEe, iAo 2 ek CF
A} Ee 5] WaEE gAIste] $A14Q Bold oAt
Ae] Aug giek Avtet e,

3. WWE MAX 72X

YA RS AR B Fes Hehelel
FM A3} 7] CFE% o] §3ht Fel(Figure 6), ¥
AN FEE A4 57 7hed] E8e0 A1
Fehot @ g S G el 3, skl
BaL A 249 HEUE e AoR Ao,
A A SHEUS 2 FMETH 21 CRge] 3ehe veh
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Figure 6. Spectrogram and power spectrum of

Pipistrellus abramus in open space
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A 4 7he 74 71 PDSE b WO PES AL AJAAZE oAl W Aele] Gl B WS shetsha
A0 ek onl(Table 1), SF2}EF E3 Afeiol FM Thg Hlol5-8 9jat thpA] Melzbyel 2oz mebec)
A9 e Aol tlet 2 H417) 3 TR
M e A5AS uath AL AE 2o 8 4 SHEMD Hojo T
2 A& ARE] Z7), ke Zuirol Frfle] AL A
L 25 dhASh= ko] ) o m(Barclay, 1986; Zhu et al., 1) = ZAztx|
2008), TS ‘3H 02 g AFoA = AR L7} 7] EMo|A BrolE FA el Felo] FM AL
- 1_ T 0 T o =2— o 1= "o b
SR oA dame FaR W s PDo Pl Yl 2o CF A|249S E3610] o]4st= Ag ol »ut
st el A b deige et e ol Tt S s RN
Pl _LEv—— o S =
2 ZAEE %E}(Zhu et al., 2008). E3t Schnitzler et TLr (; : _
= A= Aoz 24y SF A¥E=(sound spectrum)
al.(2003)0] Myotis nigricansS AT 2 AR Lxof u}f AT 3 WA S 2 Aok Tejelo] oolE
£ W) WEE e ARl ook MR FHE o oo sl stmu s w27 ololAn
A WSk AL2 ek olgl CF sk T o e e 2D o 160
=2 ¢} = -

A Felol Wejele] 71 PDE ZHAE FM AT 2
o] ekt 91712 sfeleit] slolA Brjelel P A
Jduck g AYS Fejolu), A2 ZFoRE o i
S Telel §HUS AR oA=& 4Ll
%l= ejo|ti(Schnitzler and Kalko, 2001; Schnitzler et
al., 2003). wreta] o]yt A|1Yd FEls e FAHEA
ol H Aglel o= 2T Mo =S 5L, 37| Foll
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Figure 7. Spectrogram and power spectrum of Pipistrellus
abramus in rice field
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&0] o|FoAE AR BF 54 Thed 7 1 FHE
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Figure 8. Spectrogram and power spectrum of Pipistrellus
abramus in shrubbery and minor tree zone
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O] WIFYS1E vlagt Aol oJsbH 4417 FEj7t B34
I} PF= S7kstgl o, vide] PD9}
Pl= 7rasgled] o)yt Aukel vjus) & of 71 A|71e
PIS 7}A| 1 47.41+0.55kHz2] PFE UERH = Az o)A
o HA Fej= Al 7HA] S EA ] Holgs A 7k
ol 7H ARl AR Fejo] w2 Autet e

oo FM A1t B2 CF Al1'dE E3ste] 0|85t
Feiglom, shtel Has gk 7R sty R J4dE 3
H ltH(Figure 8). PD&} Pli= Hol&hg—2 {17t H| 3 u]
5 71od] 7F B 5.90+0.56ms2 73.87+5.38ms & 7+
UEbon, PR Wt 4847kHzE &4 hS AlQsh =
< AAA £ 7Rl 7HE = dEbsth oebA FMa
CF AlZ19E& &3sto] ARgshs Ao 2 SRIH AR &
% 7t EF7} 46.54£0.80ms = 7MY =7 S EHUS
SF B3} 75.30+1.23ms 2 =2 AF4E Ho] A 7jA|E
o £A% Ao]e] theiBo] ZAlE A4 $3 7o
Vg 2 RS ey, ol B2 PD2} Brjle] o
%5 Uele Ald JHe 9 AT Rer g%
A %, H Aoz Hslohe AR oM 152
23 gf o] &5t | =(Siemers et al., 2001), £33t
AAA] Fro A ExE0 Hogt 9XE otk o
ARl Aoz A SIthZhu er al., 2008). 5t ofy
2} P. pipistrellusS QL2 SF Ao A= 7HE A4
SR AR ZPAbE] o] BA Q] A AA] oA FTh
qof Al71d 9 B2 PDe} PIE 2= o= A+tEH} et
(Siemers et al., 2001). @H2bA] 2 AAX] F o)A LRt
2 JHle AAA 27t HEAow HIldeSE PD=
oA AL AFa= worAH, tfoEe AR= 7|E9] A
o Ak 23S ekl

[ ol 2

RIS
Wl

<]

=
1dS Z% 13AET 47 2 FEEAE 236t
A oA mlgst= A S| B Fef= FH o] FM Al
Gt FE CF A9 o]8dh= e o Bf A47] 3
o HlSsl o, 2 AAA] HEANA 2lE 2 F
oAz 3709 StRUE THAE ASR RARESIH
(Figure 9). PD= RE H2o]A dA&H 3719 sry7}
ojofgel whe} 21.31+0.78ms = #o|&-5-2 13 Bz
7hedl 7V 70 FElE ek AEEe U9E " e
ATTEES T FAEAR ol gL A9 7HgAke,
TY, 7t2E FH SolA Hol#EE she 5HE AL
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Figure 9. Spectrogram and power spectrum of Pipistrellus
abramus in resident site

QIthBriggs and King, 1998). E3t HI5F4 9] A|AH]| 9] wh
22 AAR] gt A5t FA| o] Fo|R| AL, AlTLE ] A
i uho] A BAS T 4 Qe Aoz de
QLTHZbu et al, 2008). wekA] B Aol Shele et
o] olzjgl AlZ1dE A9} FH| Fo] YA HEer
AEe] Q= lF FRER QIEte] ofzt BIFA] A A X
ek A-8-9] Bado] A Hal, Ao r f=g
S0l oigh T Alasle] Wl moks = 9 AP
2jof vlasla Zat B Ao zfolof 7]Qldt AntE
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to foraging activity; N.S, Not significant
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