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Home-ranges of Female Pipistrellus abramus (Chiroptera: Vespertilionidae)
in Different Reproductive Stages Revealed by Radio-telemetry"

Chul-Un Chungz*, Sang-Hoon Han’, Sung-Dae Kim’, Chun-Woo Lim’, Sung-Chul Kim’, Chul-Young Kin’,
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ABSTRACT

In order to analyze the change in home ranges depending on the reproductive stage of Pipistrellus abramus,
radio-tracking was carried out for a total of 9 individuals, 3 individuals each, by dividing stages into a pregnancy
stage, lactation stage, and post-lactation stage from May to August 2009. For radio-telemetry, 0.38g
transmitters, R2000 receivers and 3-clement Yagi antennas were used. Pipistrellus abramus were captured
using a double-stacked mist net and a harp-trap. Analysis of home ranges used a SHP File and ArcGIS 3.3 for
GIS, and used a Kernel Home Range Method(KHR) and a Minimum Convex Polygon(MCP) Method for
analysis. Home ranges at the pregnancy stage were MCP 100% 13.46=1.84ha, MCP 95% 12.28+2.15ha, KHR
50% 3.00+0.71ha, and home ranges at the lactation stage were MCP 100% 8.13+0.23ha, MCP 95%
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7.73+0.63ha, KHR 50%1.84+1.05ha. Home ranges at the post-lactation stage were MCP 100% 125.58
+97.77ha, MCP 95% 123.89+97.73ha, KHR 50% 28.61+26.78ha. As a result, home ranges of pipistrellus
abramus showed a significant difference in all of the MCP 100%, MCP 95%, KHR 50% depending on
reproductive stages, being largest in the post-lactation stage and smallest in the lactation stage.

KEY WORDS: HOMERANGE SIZE, LACTATION STAGE, POST-LACTATION STAGE, PREGNANCY
STAGE, REPRODUCTION SEASON
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Aol 28I A dE B d2 B0l Y= AR
de A grHCatoo ef al., 1995; Erkert, 1982; Stebbings,
1968; Swift, 1980; Shen and Lee, 2000). 12].} BE A+
oAiA HA7] 4 A Y] FF HHE S #4 A
o metA o2 HEgitte AT A3 A== 54
CtHBarclay, 1989; Brigham, 1991; Clark et al., 1993;
Rydell, 1993; Shen and Lee, 2000). ©o]= A7|E %FS3)=
A WA= T ANHRAE 4780 = (Kurta and Kunz,
1987; Speakman and Racey, 1987; Wilde et al., 1995;
Shen and Lee, 2000), Ho|Z5 AL Bolg% 3%, 4
A7 Aze A7 Fgets 717ke] S ghebA
UEA veuA "ok Aak 7918 A 2 E(Barclay,
1989; Brigham, 1991; Clark et al., 1993; Rydell, 1993;
Shen and Lee, 2000) ©]2} B3 A= E5ol2-F(Eptesicus
serotinus)2}: Y- (Rhinolophus ferrumequinum) 5 L %-
Zof djste] AFHBL QrHSwift, 1980; Maier, 1992;
Catto and Hutson, 1996; Duverge et al., 2000; Davidson-
Watts and Jones, 2006). 8559 ATAl= Fo| M=}
T 2 Aol webd WHE S wo, Bl 37
= A 27 $8% FFL v|X=ol(Dietz and
Kalko, 2007), th& EF-5252 "REVIAR 9 e 4l
I 719 HA7] B =& Ho| o] 888 H Itk (Racey
and Swift 1985, Rydell 1992, Hickey and Fenton 1996,
Racey and Entwistle 2000; Dietz and Kalko, 2007). w2}A]
AATA] T2 A4 0§ % To] T2 FEAS] 9
ool WalaEo] mebq Qg W) Ho, Ande
2 o2 Sy #5de By Aoz Azkwr

UL HAES BEgdN A B4 A1
2 dyAA] Yo B3 e sk E(Mitchell-Jones
and McLeish, 2004), 2FF o] Aejehy EAJof gt RELS
A E e A7} ol Foi2x) Y1 Yok B3| o 7}
28 ol B3t FEL 71&d Al AR ¢l

7] oL F2ol ol frh vl 1980d ol Eof

YABHRA Pilo] U NS TS Fa WY
ht=z dhAEo] 2Ex|7(Wilkinson and Bradbury, 1988;
Davidson-Watts and Jones, 2006), AutF&e} 72 A3 9
g oA o] 88 4 U AL FHFH Fu)o LS
Zofl EolAMof 7HsatA Hoth whEbA o]2gt &% 9
WAEo) e HEA AL Ae oj2olx7 Yttt A
2717 W3] BEA BHE SAe)A AARASARadio
telemetry technique)2 Al3ist A12+= 3] 77 U2
Boloj(Clark er al, 1993; Jong, 1994; Robinson and
Stebbings, 1997; Wilkinson and Bradbury, 1988; Winkelmann
et al., 2000), B3] HA7] B39l AEfSE A7E AT
Azt A FEEl A g Adelt. & ATt
JutF(Pipistrellus abramus)e S-ejU2tolA 743 29
A MBI QS Bt ohve}, 3] Q17 AFA A
BHE BAE 7R Fo=2 2 Fo Ped it dF
AzE FHo T digt A9 xR o] 8§ 5 Y
< Aoz AZHY. ety £ Ao HUHE i
o FAQ WAL wE FFHY HIE Folslo]
b5 ukaof oigh Aefshd A 2 A2 o] 92
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, B FYoly 25 FEL FF A RRAA=
A7 o] 4 ¥7| & Fhol(Mitchell-Jones and McLeish,
2004). £ ZAM A= 1000704 o]4re] Fuks fAlol
ol WToR A4ale Ao| SRIE Y 9% Zulg
FIYE F2EL R A HAH ) oE 3F
Ae] Wste LAshoithFigue 1), ¥HI9 T8 P
of 27 A A(dayroos) A UE F uH | BANZH
o] ukzo] AJA)3}9iom, double-stacked mist nete}
harp-trap(BCM G5 Forest Strainer, USA)2 o]&3}o] £3
stoich. MAge] B A5U WeE uelsly] Hstol
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Figure 1. Map of the study area in Gyeongju city,
Gyeongsangbuk-do. Main survey area is
demarcated by dotted lines, and capture site
by an open circle(Chung et al., 2010)
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AR} 252 b oA ARIRte] TR HEA Y A
(Owen ef al., 2009) 9 2|F 559 AF&3} A=
5% th(Anthony, 1988; Racey, 1988; Encarnacao et al.,
2004). HAI7|9] HAR2 AZE 549 2 A8 AAsIn
HAAE o] 83dte] K219 Om(Winkelmann er al.,
2000; Encarnacao et al, 2004; Menzel et al., 2005;
Hirakawa, 2007; Safi et al., 2007; Owen ef al., 2009), 94l
719l T3 3= Hirakawa(2007)2) 2AH-& 2135+
CHFigure 2). B8t S0 st FA:2 A-oa &
718 FAZE Y 52 AT 4-10%00 Gstes FS=
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(Bradbury et al., 1979). T3}, Kurta and Murray(2002)3=
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Figure 2. The Pipistrellus abramus with an attached
radio transmitter(Chung et al., 2010)

Stk metA 2 ol Wtz oI, QAo o}
£ AFY 7S Aetsto] 0.38g2] HAIZI(LTM Single
Stage Radio Transmitter)5 ©o|-83}0] | 5-of djsl ghAl7)
9] H|go] 5% ©]3}l B 4.31+0.86%(2.81-5.43%)7} =
EF ahqick #A7E £2HE A YA EE SAIE|
Q5}e] R2000 42A17](R2000 ATS receiver, Advanced
Telemetry Systems, Inc., Isanti, MN)} Fo& 342} Yagi
o}e]| L} (Hand-held three element Yagi antenna) 3! }3Fof|
22 % AAS 5410 715 AL AL URoof
mounted antennas, Omni-directional whip antenna)E 37|
o] &3tgich W= ofAd R UENA &AM 5%t
Z ofzte|| LF o] E¥sdle Aol B-53rH(Briges
and King, 1998). Tiebd B2 Aalo] ot 5 A=
AEA] WA RO Edst= <M EH E2A] AR E
tAro g2 723519 th(Davidson-Watts and Jones, 2006).
ML o] AT AR BT L AR Aol
£ w24 22 elthDavidson-Watts et al., 2006). whA]
u210] o] 5o e A AR AAATY o] FAIE 4zt
ZK(riangulation) & ©|83tel $IAE Ao
(Bontadina er al., 2002; Davidson-Watts et al., 2006), 7€k
TAE olFat ALY A&A QL HFAofl = A
Aol Yxj&A Wl (Jones and Morton, 1992; Davidson-
Watts et al., 2006)2.2 A A3} E3F B AoA=
wzo] 97 o5 AT 2 YA Sl gistel 2834 7Y
H3}7](Bat detector, Pettersson Elektronik AB, models
D-240)E B AT
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=2,

Huke] HAGA ] I2 F5d E4E AsiA A%

A 7183 GPS ## 2 A5%S oA EE HA%
HE Ao 7|3t & B4t & ZAbA = A
o] HEHI 8 AHAY o8& E457| Hste] w7t
F2F FAR] WA GAAIIRE ol FAEEE sk Y
YT AAAHEEL vlolE B A efstglch(Safi er
al., 2007). $5d E4E& H8iA GISE HAA4AA =
(1/25,000) SHP File¥} ArcGIS 3.3 (ESRI Inc.) Animal
Movement Extension 2.0-2 ©]£3}9 20}, Kernel Home
Range Method(KHR)&} Moving Harmonic Meang ©|-%
%t Minimum Convex Polygon(MCP) W52 0|83} 1
Astsich. MCPE: 249 92 145 & A7 A5L
ABAA UZEe 4T Ao A% HEHes Hol
AHg3HE Wol ARk Springer, 2003), F2 AHg3H) Sh
o= polygono] ERHE7| tjRo] HEA AHo] HE Y
A 2 2 9l TS A3 SlTHYang, 2008). E3t HE
d& A+t A= YA =dE KHR 3
AL 2R FE Y= E AL Y3 vEed oy
Z AHESHL S AAAS] BTt ol 8 EE e fges
HHI A2 2(Yang, 2008), 2 oFEFEY WEH, A4
2 o]8 o) gzl o] &5l it Worton, 1995; Seaman
and Powell, 1996; Onorato ef al., 2003). wbA] B 3L
Me 2 358 2 U5 52 S A g4
B4 9J8to] 100% MCPL} 95% MCPE &7 E431%
omf, 8 H4 o]-F2 Y (core area) £AL 9J3to] KHR
50%E EX5L3it) Seaman et al.(1999)2 oS E2] 3
U 245 HallAle 24 3074 o[ YAARE o83
of 3tm, PEHULY LAE 43} 517] YAl 507 o)
o AAAEE £ ol &ste= As Akt oy B3
Menzel et al(2005)2 Indiana bat2] HEH B YA
Bt 66712 YAFEE 0]&3819 .2, Owen et al.(2009)

oL

2 Myotis septentrionalisS thAro 2 307] o}AFe] $4A] 3
QEs} galE Anle) okl HEY RAL AL
2 AL YA, 58, 58 Fo] doted 2 AR
2 3 3 AR dheke] 3 636709 PAHRE S
stgon, WAl dAEE 72+ QA7) (Pregnancy) 52.33+
2.52, 497|(Lactation) 54.00+10.44, <& ZF7|(Post-
lactation) 105.67+£27.57709] YJAABE o|&3to] HA3}
ArTable 1).

Aot o o

HA Ao w2 A ko] PEds £4% 23
ol A17] 2] HEH-L MCP 100% 13.46+1.84ha, MCP 95%
12.28+2.15ha, KHR 50% 3.00+0.71ha& vebston], 54
719] BEHPL MCP 100% 8.13+0.23ha, MCP 95%
7.73+0.63ha, KHR 50%%= 1.84+1.05ha2 RAME ). 4
& Zo] PEHPL MCP 100% 125.58+97.77ha, MCP 95%
123.89+97.73ha, KHR 50% 28.61+26.78ha2 B o] 3
gh3 o] YA HATA ] gzt MCP 100%(x2=7.200,
p<0.05), MCP 95%(x2=7.200, p<0.05), KHR 50%
(x2=6.489, p<0.05) BF §2JZ¢Q] Ao]& Hols ALR
v}l ti(Table 2).

WAl GFNHe] BEES 259 Uy, YA aFF
o Wa}, A7ie] ¥ 5 o 7HA 2l oA FIgE
dh £l=rl(Winkelmann ef al., 2000), Owen et al.(2009)

Table 2. Differences in home range sizes (Mean+S.D.,
unit: ha) of the female Pipistrellus abramus
(N=9) by reproductive stage

Pregnancy Lactation  Post-lactation
100% MCP 13.46+1.84 8.13+£0.23  125.58£97.77
95% MCP  12.28+2.15 7.7340.63  123.89£97.73
50% KHR  3.00+0.71 1.84+1.05 28.61+26.78

Table 1. Radio-tracking data of female Pipistrellus abramus during reproduction season

Bat Date Days in Body Transmitter mass, g No. of gollected Reproductive status
affixed contact mass(g) (% body mass) coordinates

?1 2009/5/06 6 9.4 0.38 (4.04) 46 Pregnancy
Q2 2009/6/05 7 11.8 0.38 (3.22) 49 Pregnancy
?3 2009/6/10 5 13.5 0.38 (2.81) 45 Pregnancy
24 2009/6/29 8 7.0 0.38 (5.43) 49 Lactation
€5 2009/7/06 5 7.7 0.38 (4.94) 34 Lactation
96 2009/7/13 6 8.1 0.38 (4.69) 40 Lactation
7 2009/8/07 7 85 0.38 (4.47) 64 Post-lactation
8 2009/8/11 9 9.3 0.38 (4.09) 91 Post-lactation
29 2009/8/15 11 7.5 0.38 {5.07) 128 Post-lactation
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& Myotis septentrionalisE tJAF O & HAIGHA o] wp2 &)
s BAT 2 QAlE ThAek =E AL s
d2 #9] zpel7} ¢iL-& Hslel 9J o, Davidson-Watts
and Jones(2006) U314 250 3t BEW B4 T
ato] HIBAIHE Al7|e} 257) 7kl AAA FALSH A
& HolZl siglont, dAlvlel o g AlZHE wdgitin
SHATh TEu B Ao WA 3 o) mE AR
4 A3} MCP 100%(Pregnancy: 13.46+1.84ha, Lactation:
8.13=0.23ha, Post-lactation: 125.58+97.77ha), MCP 95%
(Pregnancy: 12.28+2.15ha, Lactation: 7.73£0.63ha, Post-
lactation: 123.89+97.73ha), KHR 50%(Pregnancy: 3.00+
0.71ha, Lactation: 1.84+1.05ha, Post-lactation; 28.61+
26.78ha) X5 - F719] SF-Ho] TP A Yepkon,
719 gEdol 7MY H2 Aoz 2 thFigure
3~11).

oA edel] A4S WO e ABH WA AT £
AL AR BlasiA] A3t thaRgo] Al ubHo
(Gaisler, 1963; Hitchcock er al., 1984; Keen and Hitchcock,
1980; Kurta and Kunz, 1988), 472 7F glojyd o=l A
U Boke] Aol AREL e HAS] QN Az
off g FUY e AL GA51I0F FHTHMcNab,
1982; Racey, 1982; Kurta and Kunz, 1988). 8] =}A19]|
A2e AN Aol A4l ARG FAT £ U=
7P BEAQ Whgol] ARl M4y Fot zpAle) e
SEe A A7 At Al I A
HrkWilde et al., 1995, 1999; Dietz and Kalko, 2007).
wheba] & Aofiafel o] YAl 5719 o] 8
F719] YA vlaste] AddHoR A depd Ae
SA ejobe] g QI3 m&o| erA R 9l Bo|zHYl
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Figure 3. Home-rangeMCP 100%, 95%) and core
area(50% fixed KHR) of number %1
during the pregnancy stage
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Figure 4. Home-range(MCP 100%, 95%) and core

area(50% fixed KHR) of number #2
during the pregnancy stage
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Figure 5. Home-range(MCP 100%, 95%) and core
area(50% fixed KHR) of number %3
during the pregnancy stage
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Figure 6. Home-range(MCP 100%, 95%) and core

area(50% fixed KHR) of number 4
during the lactation stage
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Figure 7. Home-range(MCP 100%, 95%) and core area
(50% fixed KHR) of number %5 during
the lactation stage

Figure 8. Home-range(MCP 100%, 95%) and core
area(50% fixed KHR) of number %6
during the lactation stage
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Figure 9. Home-range(MCP 100%, 95%) and core
area(50% fixed KHR) of number %7
during the post-lactation stage
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10. Home-range(MCP 100%, 95%) and core
area(50% fixed KHR) of number £8

Figure

during the post-lactation stage
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Home-range(MCP 100%, 95%) and core
area(50% fixed KHR) of number $9
during the post-lactation stage

9] g 9 &4t T ofRINAOl gk dAstL F71H
FH-E Astod ZAF AR A Y Hol&Fo] FA o] F

Hzo2 et chFigure 12). ZARRA 971A o
detel o) BEA BAL 913 MCP 100%2} 3417 <]
ol$ A2 912 KHR 50% H|LAT WA olg-L U7
3 ool oig US4 olgo2 HA WEA vlato]
B3l 2jo]E B Grht=-2.903, p<0.05). L} ZAMT)
A AR A BELS 71202 MCP 100%(49.05ha)2}
29 AHS AL 95%(47.97ha) Bl Ao A= FA
Hog LoJAo] o= AoZ Vel tht=0.031, p>0.05).
W 2 48, 72, AgEE, 7, 2 293 4
Y 7PAte et 22 G A2 E b & 2 A
3l ¥|Y9EH-S Ho|m(Briggs and King, 1998), Winkelmann
et al.(2000)0] Syconycteris australisE Ao 2 FEHES
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Figure 12. Comparison of home range size in 100%
minimum convex polygon(MCP) of the
female Pipistrellus abramus in relation to
reproductive stage
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Figure 13. Comparison of home range size in 50%
kernel home range(KHR) of the female
Pipistrellus  abramus in relation to
reproductive stage
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and 14). gutygoz w4 ok 2kme] Wolgt
F F9% 7R 2om(Briggs and King, 1998),
Davidson-Watts et al.(2006)©] Pipistrellus pipistrellus2}
Pipistrellus pygmaeusE ©]£38}o] A AR o] &2 v|w3t
Ao M 7 F BE 270 FARAEE 2km7tR] o)
255 she 49E 2ok 2y & dFdAe dAlT)
Ff7lole =7 FAA A Hat 500m o] o] A&
olg3tglen], 7t T PFEE BA 5£F Tz &
1.6km¢&] ZA3E B ) o9} Beidle] Winkelmann er al.
(2000) Syconycteris australisE tJAICZ PEHL B4
T Aol 42 wae W5 o g @M= a1 Sl
HAZ70] AjH o QP Ho|T FRat Holxug 7}
AL Q7] wZoletar gl & AtelA Yebd A
ol HiA7Ie] LA MAA] o]§ E3F HAITHA o whE
FFUY W3} gk ozt HUrHO FARE FHoRE

[e:

FHOZ 24 ThFd MAA] 7L P AQL Hole
= 388 & e 722 7L QU] YEeE wkHEch

30007

2500+

20004
—_
E
¥ 004
4
b
=
&
o 1000+

00 ===

sl
o
¥ T ¥
Pregnancy Lactation Post-lactation

Figure 14. Maximum distances from nocturnal

locations to the day roost of female
Pipistrellus  abramus  in  different
reproductive stages
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