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Use of Bridges as Roosting Site by Bats(Chiroptera)'
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ABSTRACT

This study was conducted to investigate the bat's characteristic of using a bridge as a roosting site during the
daytime and nighttime. 81 bridges built in the water system of the southeastern area of Gyeongsangbuk-do were
investigated from Jul. 2007 to Oct. 2008. The species which use a bridge as a roosting site were 6 species of
Rhinolophus ferrumequinum, Pipistrellus abramus, Hypsugo alaschanicus, Myotis petax, Myotis ikonnikovi
and Eptesicus serotinus. There were 7 types of bridges in which three of them had a girder. This kind of structural
characteristics are used for a roosting site of bats. There were other factors as well influenced on the utilizing
it such as forest, vehicle passing under the bridge, and cultivated land around a bridges.

KEY WORDS : BRIDGE, CHIROPTERA, GIRDER, ROOSTING SITE

1 A== 20099 3¢Y 29, 4125 20099 8Y 7Y), AASA 20099 8¥ 15
Receved 2 March 2009; Revised(1st 7 August 2009); Accepted 15 August 2009
2 st Ay akelat Dept. of Life Science, Dongguk Univ, Gyeongju 780-714, Korea
3 YA EAYH National Institute of Biological Resources, Incheon 404-170, Korea
a & 97 AR SRS TY Y SAEE ey Cdhte BEFY RAdz|eNE - AF2 e
7 BAUS7&(FHANE 052-082-073)79] XYL ol AHE S
* WAAA}, Corresponding author(batmand24@naver.com)



vtz o) (Chiroptera) SARAZH Tk o] Lo Wet A

295

ME

7)) Hejo) Asle Bl chokt 4Eel F4
ALE olgsle= Aoz d#A 9tHAdam and Hayes,
2000). 22{3L o7t H 7heH| oRzte] FARAR o
S F2EE R qlof ofulA) Bel, ZAGERE
A7Igel, AR RS 1% A, AfolH FEA g Lo

3 2k Holo] Anjel A%t et T AlE 59
7% 3tth(Kunz, 1982; Perlmeter, 1996; Adam and

Hayes, 2000). o83t 255 W= bridge)S Yutx oz
oAl Qlof Qb8 el 7 AWt 2ol I, £A9)
ke WolEA & AA AAA BAL A 2=
715 7143 @13 (Mitchell-Jones and McLeish, 2004),
o] T P4 4 I E AL Agst
= 989 $ttj(Keeley and Tuttle, 1999). wepA] of7k £4]
AT o183 WAL 4G REF 4+ Y B0 A
@3 27] &, B0l fAE0] Qi B ol &HA H

]

J(Keeley and Tuttle, 1999), A#}Z o g of7l TAG =L
3= vkof QlojA] wke HEBEEo] o]ai3t WS o=

ol2oj x| Al ErkDavis and Cockrum, 1963; Adam and
Hayes, 2000). o]%A] qrx|o)A] Slof of7t FA Ahe &
2% R2EREY B olizAnthony er al., 1981; Barclay,
1982; Perlmeter, 1996), 2ol Az "o zAo st
e Ak % Y] AR Bl FElof glo] A
grjojol & A Fof e L8l (Davidson-Watts er al.,
2006), A F7kA W 2] of7t siFol TIt A F2 A
237 Ay AR o2 o] Bufof tste] chRolA]
2 S H(Perlmeter, 1996), Wl ol 24 b7t FAIAAR o]
$E= F2EY K87 13 WY ol TS
AL vjAE 8ol ek HEE B3 AR dolglrt
(Adam and Hayes, 2000). Keeley and Tuttle(1999)-2 uj=:
of AAISHE W9 e ol 8RS 2N AT 2457
1759] w7k W olggicks AbAS vy 3o,
@A ofe] =7toll ol BrH Q] Al AlFof gt 2
T Qg ¢Asta o mE B3 ZRIAEE S3fsin
2 tiKeeley and Tuttle, 1999). |27t} La|vfalol| A A
AlehE B 20 ol4to] A AL, Sharal Br R
off thgh HF8HA AFE v[Fake A417] o) & F2] e
A dte vES AAolth kA B e e F
AR FYLAsHA ol & Qe 0 FRES gL
2 o] HEgo] wEg o] gof ofFt AL pobsta olrt
AEFe) 24, B B4 v mER FA%A o]
S7o] BAIS vlolste] gFe el AjAA) o] g3} At
A Aol tiFt 7|2ARE AFstaAl sYstct

Ol

ME =
1 EAXY % 7%

uhzle] ek ofgol ok WYEAE $stel 20079 7
B} 20081 109714 G401 Weste] A58 AH =
o g olojx| ALY <A(35°41'- 36°00'N, 129°11'-
20'E) 497) et HEEolN FHTORE ojoiE H

4

W, F 81709 o] thsto] w9l
olg AR ZABIATE 7 A|Y B 4
7hedt ookt 5 g7 TR
ol 72 BT o] o ue theftt FEz
: AEA E w9 o]l gES
Blaab7|of A3t A Hojnt. @R WA FHAE
» FEARE 1140
A ISR, oftEARs dERE UE7A] LA
2420 fAE 712 H(Testo 605-H1
1 5 10 95%RH, -20 to SO0CYE o] &3lo] &A31g on, F4]
Aol digt 2= 9 Fm AR EF Q| ofgo] BelH
AL Ao shof RN SA3HAr

2, nge 2z 9
FAPHYY e wEFe AIEAERC), ZYAEH
AE ZAYEPSC)E 28T FAE F2EN £47
o} 0] SRR 248 HRoR wael Fae
ZHYE A w(PSCG; Prestressed concrete Girder), 3
2 E [8]3(PSCI; Prestressed concrete [beam), #IEE
H% 2(PSCH; Prestressed concrete Hbeam), AE8IA 7
] W(SBG; Steel-Box Girder), A 3E £HHI(RCS;
Reinforced Concrete Slab), W (RCR; Reinforced
Concrete Rahmen), EY|o]E A1 (PG; Plate Girder) =
T
W F2A Eqol ther B A F WYBL
ZHName plate of Bridge)2, waFe] £3} Zoj= 3
2] 2##(Record plate of Bridge)g o3t 7%
o, 71 2] mEkg Roh and Park(1997)0] AEE
of 7|23t 2 Foli= 5m poled ol§3to] 43
Ao Sm o|ale] wEke A #]&A 7| (Neweon Optik Lrg
3000 Pro)& ol-gsto] A5ttt s Hl(Beam)
Aolof Zzto g 2AJE|o] QLo R Ati(girdenE #/J3|
F+= 7FE H(floor beam)ZHe] A2l Sm EALE ©]-&-3to]
243t AN A el g el EAE vwst
71 9t s wekel shitel AR T SRl S el
& vlwakgict wEe) sh 2 aQle g sy g

riok
oy

oft
o o o

e

24

B oxg BRI
of

e o
"

—



% o4 A8l 2) 23(2) 2009

olol) et SAEI} WY SR AFFY A5 vlwsiy
ou), 4R Yozt A WEFS @] U F
A7) olg) g G BAsIgTE 29 87 Eqes
£ 2% 39 7P 500m o] A S, Aelo) 4%,
22 30717 ool nheRe] 24 §85 ulTsl) L
ool 4 WEFL 2008 E2uF U HIAY FA
(MLTM. 2008)§ olgsisionl, mepolo] ofet 442

& Aol ek 2ol msle] ek o) 244 Rl
e SABE SAER S| stel Bagks SAI2 A48}

gtk = 1_1,} neje] FHo Dav1dson—Watts et al ,(2006)
B AP, B, AFLE 5L V1E0R Bl
WGt A7 o] EA o= SPSS Ver150° o]ﬁs}ﬁo
W, 72 W BAEATe] WAS setel] glstol B7L
A(Regression analysis), CHHEFRA(ANOVA; Analysis of
variance), TAJEEA(PCA; Principal component analysis)
& st

3. 018 ¥z &2l

A W19 0182 HI5] $15to] handnet& o]
o] 28| F EHSHSIc) Handner 53, o, 1%, 1

7 5ol A WHE 2Ydl=t F831A olgEE Az

(Kunz and Kurta, 1988), & ZAlo|AL= wzhy ol & oAk
FT& FA] Slste] dRule ZAt dojxAo) 7
b‘P 5.5m hand-netS o|-gslo] ZEEIqIc) zhzho] weFRA}
o 3ot 52 &A Aol dall e Aot i et

231 ofZk W=EAH|(Bushnell, Night-Vision 2.5 x 42)&

ol Fo AT TbﬂOPﬁﬂtﬁ 1 9] FRAol A=
ol MAle] F5 7158 Haslsly] sty gqlE nE
WAl st} e /\lE'O’P?‘i"/P 5 dA AAE
Aot mE AR E FHYL A HER V23 &
g T A TR T AFAL B

_‘-1 tlo

1. IO0|R 35 Y MH Qo

20074 7YEE 20089 1097H4] % 81709 ke =
AVet A3t Wk Rhinolophus ferrumeguinum, 7,;}‘1}-?—]
Pipistrellus abramus, 72743 Hypsugo alaschani-
cus(Tiunov, 1997), S-=29+5] Myotis petax(Kawai et al.,
2003; Atterby et al., 2009), &|Z-GF Myotis ikonniko-

i, =&ol9tF] Eptesicus serotinus 5 % 6% 5257132
ﬁo]ﬁ}‘ﬁE}(Table D). ol &4 §ES =8 3 Aoz

gold £ & Fukrt 17570433, 3%)i 7}74 =2 ol&
gg Fou thgo2 A2 (16470A, 31.2%), 4

A2, 21.3%), EHA9AA], 9.3%), E5

ot (16704, 3.1%), L (97HA, 1.8%)] =22
epste 0 ZARS DY) 30 47 oIl ol
AL F Fuk, ALFuH, HISAu 3R0R U
e, AB7b 9] 23 olgo] YolA 37 ol
of i3t A2 Hendricks et al.,(2004)0] b AH
Montana ol %2 o7l LIRS olg3te] F4] 2%
£ 3= Hoary Bat(Lasiwrus cinereus)®] tdte] F7+ %
HaBN WFS oot 29 HUE 3 uf glon,
Adam and Hayes(2000)7} u] Oregon &8 UjAtog2 W
W RS A o8-S RARE A3t F TMAA F 0
SARe] B #1 0}80] o|FOiIctE 18 G423
of 27t WA w9 FAA) ol 4-L A o] RAIA] g
SR g ok ¥ AT B9 QU 21, B
W DA, Az 254 5 A 2571 % 287
A0l PR 3T FABL 0180] ool Ao
ZAEo] wtRe] @3 ol8L YR otte] ol Folue
selst 4 9ich. W 0|88 MBS 790 6FoE W
& olg3H: 650 BE SRIEgC0], 98] & 19773
(37.5%)= 7%* =2 OIQ-%Q skt Figure 1). o}
WFE o8-Sk T 4 Y £RHAZIS) YRS AoE
&2 2AEPS 719 A He9 Aole Jddou = RF
o AR AWl Tl 7P B2 JiAIZE ERiE Aol 7191
3 o2 woEth meb wgE of8shE BEe F
OFTt Al ALK O] o]g Bt ofa} WFF oA o™
ZRAol| Tt =Rt °l—r°111l_ Ao g wmerEt) £35S,
9¢l9] Z57}51 W44 Pierson et al.(1996)0] wahl ¥
ol-& 7WH|l+E ]E’.?_P 23} 8¢ o]F v 7hsEk oA A
o} gy Q?_‘ W=7k o AT FARE 2324, A
Z 2T Anthony(1988)2} Menzel et al (2002)9] HIH S &
T AREA AW +HE nh o™ AL gy dE
o]-go] 9U7IR] A&HOE o]Rojz] Hilo] 2 Ao
Rl= it

urH o] waf deo) glo] 24, 344 22g vwa}
7] $lstod ﬁ%*o 3, 2ol &, wol, A 5 X
gk F24 %Xliﬂr AR} 4] /7, =AY 19,
7] 5 0] A B3 The ofR & EF
g R %’3% M2 ALgsto] SAQEEAS AAS
A urge] wehl FAa] A9 wekel 123 £4
of olsiA FEE W= Z R UErgthFigure 2). Al1F4
TPCHZ B4 B BFE olgsto] 333 20 e
Wi o, A2 EPC2)E F24 A digh H
£ ARgsto] 2 EA o thgt #RAEES YEhgich 2
A4 99 o] go] FlE weFE HE p2F EA
i IS e AR Yrhgon, £ 37 B3
Hlwstoi A= §-912 TAdo] SRI=R] gkeh. wage]




H3 9] (Chiroptera) FARFAZN W o]-&of #3F At 297

Table 1. Number of bats at 82 bridges from July 2007 to Oct 2008

Species Male Female Unknown Sex Total Percent (%)
Pipistrellus abramus 70(1) 42 63(1) 175 333
Hypsugo alaschanicus 15(1) 86 63 164 31.2
Myotis petax 2 0 7 9 1.8
Mpyotis ikonnikovi 32(3) 25(5) 55(17) 112 213
Rhinolophus ferrumequinum 2 4 43 49 93
Eptesicus serotinus 2 12 2 16 31

Total 123 169 233 525 100
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Figure 1. Monthly variation for number of species
and individuals in the survey bridge
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Table 3. Number of species and individuals classified by structural characteristics

PSCI PSCH PSCG
Month No. of No. of No. of No. of No. of No. of Total
Species Individuals Species Individuals Species Individuals
March 1 2 - - - - 2
April 4 10 - - - - 10
May 4 14 - - - - 14
June 5 53 - - 2 2 55
July 6 93 2 3 1 1 97
August 5 159 1 2 1 1 162
September 5 158 1 4 2 5 167
October 3 18 - - - - 18
Total 507 9 9 525
et al, 2007), B 329} At 2u7|BE AY olel  u ue] FARA LEL s glof T ke A
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Table 2. Structural characteristics of the used bridge by bats

Name of

Length of

Width of Height of Length of

No Bridge Region Bridge Bridge Bridge Floor beam Structure
sitel Gopyeong Chongsong 90 10 7 6.2 PSCH
site2 Najung Gyeongju 180 31 15.6 9 PSCI
site3 Daezi Youngduk 40 8 32 2.8 PSCG
sited Mapyeong Chongsong 129 6 5 4.5 PSCI
site5 Bomun Gyeongju 220 24 5 5.5 PSCI
site6 Bokanchun Ulsan 121 21 15.6 42 PSCI
site7 Seochun Gyeongju 283 25 8.2 6 PSCI
site8 Sinyang Youngduk 166 11 5 5.7 PSC1
site9 Sinchun Gyeongju 150 25 5.5 74 PSCI

site10 Youngduckdae Youngduk 276 11.7 73 14.5 PSCI
sitell Yongjang Gyeongju 363 19 9 43 PSCI
site12 Woelmak Chongsong 180 15 6.5 5.6 PSCH
sitel3 Ijochun Gyeongju 125 342 5.5 5.6 PSCI
site14 Chongsong Chongsong 180 13.5 6 4.5 PSCI
sitel5 Chongun Chongsong 120 9 12.8 5 PSCI
sitel6 Poscodae Pohang 450 14 2 7.3 PSCI
sitel7 Hwalchun2 Ulsan 120 35 6.5 4.4 PSCI
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2008)
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Figure 4. Relationship between environmental factors and bridge utilizing; a) cultivate land(F=6.94, p<0.05) b)
village(F=0.16, p>0.05), c) forest(F=6.94, p<0.05), d) passing vehicle under the bridge(F=7.35, p<0.05),
e) river width across the bridge(F=2.05, p>0.05), f) urban and suburban(F=4.39, p>0.05)
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