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Mines Used by Bats in Hampyeong-gun

KIM, Sun Sook, In Ki KWON and Jeong Chil YOO
Department of Biology, Kyung Hee University, Korea Institute of Ornithology

ABSTRACT

We investigated use of abandoned mines by bats at Hampyeong-gun from 2003 to 2004. Out of 22
mines, three species of bats (Myotis formosus, Myotis daubentonii, Rhinolophus ferrumequinum) inhabit
in 11 mines. The microclimate (temperature and humidity) was differed among mines according to
structure of mines, and was influenced by ambient temperature of outside. Each species located their
roosting site in response to the temperature in mines. Bats used the mine for their hibernacula during
winter and for parturition, roosting, and swarming site in activity season.

Key words : abandoned mines, bats, hibernacula, parturition site, swarming site,
temperature
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FEZAE O A7 ENE HA HUAKA 5, 2004). S A 196613 (B - L FF FERADA
9eke] 237 FEFQINIALEE, 28952 49719 $ES ZANS A3, 499 =RA 37 503} 71
1010] FEHATH 5 2004). AF7H Gikse] Gl FIARAHSA FED THE F 4EChyl),
107}HClasses), 31 (Orders), 943HFamilies), 257%(Species) 2.2 mt= Jck. 18} o]H ek St 524
E 35E A2 A48 Y FS523 A YA T84 A7 7 Arachnida) 100,000 &,
2=7+7}(Chilopoda) 10,000¢ 2, #)Z}7}(Diplopoda) 80,000 o=, 1|31 Z3E7N(Insecta) FoflA] HAHHE
(Coleoptera) 300,000¢d &, @A) E(Hemliptera) 70,000] =, w}2]E(Diptera) 150,000¢ Zof u|3H 1F 1 v
ug £Ag T & 5 ickHarvey ef al, 2000). TFU 30 AEAG] T# ZARs AR 4ol
ole] £ ATE wHFY AF oL UHE RACEN T AJHEA B 71XS Yoz B
AMAHZA Y BE W AANSAA BTk ALHQ AFE F - AHA BRI B8] AR FSol18 7
W BAES s dsta, Yoyt 2270 B $o F2 MR, FAF AAAZA THeAS FHetEl, A4
A BE WU FHe] JES ANE F IA T Aotk
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FiQ. 1. Distribution of abandoned mines in Hampyeong—-gun. Each number indicate site of mines.
See text in detail.
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Table 1. Use of mines by species, season and life cycle.

Type of mine Used by species Use pattern No. of mines
Myotis formosus Hibernaculum 4
A Type Roost sites
Rhinolophus ferrumequimim Parturition site 2
Swarming site
Myotis formosus ) Hibernaculum 1
Hibernaculum
B Type Rhinolophus ferrumequinum g;i:;i:iﬁf}s site 5
Swarming site
Myotis daubentoni Hibernaculum 1

A 23 3EE T Ao 39 A9 A3 Ad 52 AR 52 AESS UEIL §
2ol2he she] ASMAHAE P U o)E FFL 28 AFEH ST HAAR o] &= $o
o, A5 HF2 vhd FHA L EAAE ol SHAL, MAF T3 AAHHA FA=H UK Table 1). TF U
Fofl 23 ZAE FEAY 24} 43, 359 B9 A7, ZYAAESE, €FE50 5 109 £ 5E
AEE] ZAEHAD.

e AR o] &HE LAY HHFTHEY] 71E)2 B, AV, AgAL wa) 47 g2 BEhoz A
H| 3 tH(Table 2). ARF o] FA 2= F287 Mpotis formosus®] TRAZE o|G=oH, 1 7124 4¥ Fz}
e F294Y T80z Buis AZIFE F9o] AFEs] Azt B o) o] &H U F Fo
TH7| EF712 R FAYE o)Edke AREY AAE e 2R BRE FAFE 9 U @
Fol s 3= o] AuF Rhinolophus ferrumequinume] ZAH 2T o] £= Atk T2 Al7]d) whel I &
=T ol Ueigth A2Ed FRAR ZEEYen 579 gAZ FX Y 244, FH A
7HEE O AESATFHE AT BYFLE o4

2. Roost sites?| E2|® EM

B39 FA ] (roost site)Z A E 107]9] HFHEWY 71F) 2 7N 54E Jehith o)& #3232 A
AAZA Y F7H FR, o) 2AFN GFL F= 2L FE, IT 28, T2 Y, Q7] WE 2 2E
o] tFAe FEST AT B o5 AYH HFL A%, B2 Ao, AZ9 AF, B2 A7 #
ol ATk 7 2912 wHe] AXEEA Q¥ IR FAL A EH F23 FAHLAE V5
97 29 H3L 9d 97, IE 45m o), o] 20m o), 17] o)) AZ T AR MY LeAg 7t
FA AYALn o3 29E0) ZHHF XL v FHUAE o]LF ) tHTable 2).

7 TRAY 25 AL g RS RTE AR dAE LEE EYANE~19T), HZ] &
Folu Add wt FRe 5 ZolE VERTh AREY FRAE O U 9T L5(1261034C)
FAYoH, S|B87 Wsle] JFL WA sith B 48 TUAY L5 l‘%l%EEﬂ;i}ﬂ] FES Wl A
Aol 2 X Folg tehiith AL 6~8TE YT A8 16~19CE /1SAth BHYS) 5H
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Table 2. Characteristics of hibernacula used by bats.

Mines use
Structural variables Statistics’
Hibernacula Non-hibernacula

Elevation (m) 87.0+29.5 5434215 ~2.058*
Number of entrance 1.0£0.0 ] 1.320.7 —-1.658
Height of entrance (m) 1.0+0.6 1.2£0.7 -0.564
Width of entrance (m) ‘ 1.320.6 1.5£0.6 -0.532
Total length of tunnels (m) 76.7+48.8 26.7423.5 —~2.935%*
Number of sub-tunnels . 13+0.8 0.3%0.6 —2.852%*
Mean height of tunnels (m) 1.8+0.1 2.1£13 -0.701
Mean width of tunnels (m) 1.7+0.1 1.8+0.3 —1.498
Volume of roost (m®) 227.0+132.5 98.6+102.3 —~2.638**
Sample size 10 ) 12

" Mann-Whitney U test, Z value; * p<0.05; ** p<0.01.
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Fig. 2. Differences of seasonal change of temperature between A type and B type hibernacula.
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Fig. 3. Seasonal fluctuations of Myotis formosus and Rhinolophus ferrumequinum in a mine of A type.

77} FHEAL o SIUT, ZAVIFE TR AN E B e AR 2 o) S HATHFig 3. AFE
A¥ SEL AT BE/)) POt 49NH B BB AR BLUY SHo) BU:
A 69 Feol DAL AAFE 30~40 o HOE Sk} T BuAY FAAYE A4
AL o o4 BIHA gtk 3)
QAE 7120] $AF AFIY) FAANE A7)] Heh B2 B e B9 $EAR e
of FAE o8, 26T LEE HevAY) T o AP L% 23E
1} U2 Eo FRdE 999w 489 S5 gk T 25700 Yols
LE AROERY AFEUAL, BHPS) FUA) ) AfAY A% LEE YO B J1eL A

8 HHES TR H
[s)
TOAIEL FFe 22T Y SRR IRE 248 AT Wi #F9F 9 TF7) YR o1 4HY

=

@ BFE - 94 F9 & AHA o &
BRE HAY A, oA F /A FFeE roidth AL B¢ & FEAE @ Fo 98] ¢33
I o FAF(ENF)S AgA wet AdEE bE S22 otk ALEN FHAR %
A, 4 3 A G AR ol 8o, FH Eolrb] Al EYFA(swarming site)E 27} o]
SHANFig. 4). TH — 44 — &F — (B — 27 > THUEE WEHE e 48Ae 2FHoR
LEo] EET BRE HAE2 ARFEG I584 W] 17 52 R 25E AR g wsEn
(Fig. 2), 171 el W= 52 Wi 284 202 25 J&d 39 AL A g5t 4&
Az Aok 64, 94, 14l Zzh AR A3t 39 FFoA BF fAHE AR dskE Jed: 3
T A BF 09 7 B AAFEE 71SAT 699 24057 149 $H Rl #dy 99
o] golgont 94 A} B2 AT BE2 TE JrR dHEeE F itk FxAlY FAZ 99
ORI AFF F YIAAT 47 Farit 7B BE AAFIE FREAL, ZANZ 920l UthE #
o2 wFfE f o] AY] A7 ARl HAENA EAFAR ol EHIL UEE AAIh

T BRE 9% FUANA B, B2, BASDNA Myoris daubenioni 35°] F A2ol4 FUe
L Aol BAYYT o) A WA o] Lxol AEULE AL AAleHH, ¢ T DY LE
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Fig. 4. Seasonal fluctuations of Rhinolophus ferrumequinum in three mines during June 2003, September,

and January 2004.

The bat used a mine for separate objects according to lifecycles; that is, for parturition site in June, for swarming site in
September, and for hibernacula in January.

g470] A4dTE AL T 4FETEY A FAV AU OgE LexAe 7R FH Fhe o
Fol A elgl AR B 215 AT THFiE 5). §F ATEFH 8~10m X HG6T) T2 4

SolM EQFGEH7T ST YT, 38m AH(13.2T) FA gy B&uHs FHIPeH, 2
A

HAT Y77t Fof 3719 ol 42 ARE THAY 2= 32 Y70EH A ¢
Yk old AL FHHAA glof T2 A FHo] FAAY L, ofF HANM A E Foie B F
9 AqUAZF 2MH7] g, 2 W R A E A9 T e X H9T I HoldtHES
A ¥ 2 2mFH 160m7hA] B vEE A8). I A oE 2k AolE Bole BRE F
o 7, e T AAT ol dAT A ATH I
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1) ExI2I(Roost Site)

9 AEE A" Yol ZiQlste] P4 At oS FoE A Hed EE e BYE 1E2E
(pre-existing - foliage, tree cavities and crevices, cave, rock crevices, building, mine)-2 ZHA}8] Z(roost site)2 ©)$-
StHKunz, 1982). 283 Fof mEtx A2 O e g MY dth AR EXY] F2, A 22 d9%2
THIIZ Sk AEE 229 A E AL AFFOEN B WHEA FHALE AHE, o] &
A3 ATHKunz, 1982). & ¥ & A7y 874 wet A A E o]&dtt AFH ol W4 A7)
T 257t & FAE A3 H(matemity colonies)o] ©] &3 SHAEE FALE 2= FALS 712 ¥
L AALE FARE]E o]&3tHHenshaw, 1960; Betts, 1997; .Entwistle et al., 1997; Williams and Brittingham,

1_

1997).
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(1) &4+ (Parturition Sites)
2 2AF A3, 22709 HF34 7hed 39 B o] 2R oS HAT 69 #, AF 9 FUAE o)
93¢ LEE 16~19Co| gtk oL FRAY LEE~8T)UTHE ET, 0] SPHOE olgae 7

A}

EA7) 45 Fele AEATY 2E TS SAAE A Aok E4TFE0] o)gse 29 A
PAH 5L W 259 B ROt 257 B2 Fahe 4 B9 #4719 gAY LS fAS
7)o A8l 3727 (Chruszez and Barclay, 2002)& A 23}7) W&o 23} A, vbold wpata] FAje]e) A%
Zzio] =2 ojd] e A IR Fao G HAE AYs drh 52 229 A E 7

2 FE] 225 de o] e EolA = o

to,
N N{N‘
r
)
r
s
i)

ZAo] AEA B¢ A7ES AR B2 259 IR
Barclay, 2002).

LU WHE gE 245 s 2 o 2
R 1ee MRANA T N 2N 93 2 S Aok BA7 FE AL B L (homeothermic) S
FA87] 98 ouiA] vl g 710, 7H4E 23 5o el
] Eo]EdE Zlo]tHSpeakman and Racey, 1987). ©|2|gh
(pregnancy)s} 4§-7|(lactation)®] ¢FH el Slo] o ZepA Z-E-FTHRacey, 1982; Speakman and Racey,
1987; Gittleman and Thompson, 1988). ¥}z 7} WA 7)o 2] G wizhslrle AL BFF A2]x]e] B
3 Bt AEAE & JdE T4 2910 B Aotk

809 Pallid bats®) A7(Lewis, 1993)014 7] 0] B& F¢f 817 22477 AAHTHE AL #7} 9
Fr1&d Azsithe AME A5 @tk 2358 s WA gl ddsHtopon)e] A b
£ =37 (GAIE AAE g (Pearson ef al., 1952; Racey 1973; Racey and Swift 1981; Audet and
Fenton, 1988). WAl 2 &4 AL Q7Y AL 74 Ag8ez &8 v Humphrey, 1975; Tuttle and
Stevenson, 1982; Speakman and Racey, 1987). ¥} ¢] +F7]7k2 6~8F AL AQ & ¥ 7] JFo
2 892 A1 PETH £R710 o, FRAAY J170] 50T 99 FeA i B
o HAE 374 LE2 W43 /0 18 239 Pol gARE A3 JRFOE oFF 295
I3 "od A7 AEBE EoA Frl(Pearson et al., 1952; Davis and Hitchcock, 1965). ¢ 8t A+
H

BB FAA7] A PPE §4L900) oY A 2HAA GFS MIAT L AT

O

(2) A Hibernaculum)

FW/IZ B¢ FRAR )38 R EF 10) SIOINTE B2UAY BHA LEE 126:034THL,
FUYRE TR RS L5 85TE FANE A o $UTk HAE FToN} PA 2 YA 3W
A% ogEAT 2AB AR Ae] B FEEH ASYA TH TUAZ AYIPNE @
(Altringharm, 1996). 5 (hibernation)& A/ 8(2%) W] YT W02 Y $He) & Y2 HY 5 9
o 204 SEE SR/ 59 5714 2 ousa)e] SEABRE T o4 FUE A Aol
FeE e TR MELHY G2 Ja) 1eE TR B 5H02 17 34T, 84

22ld o Zo] ofv#} FEY FFH 22 722X HZH P E A4 H o F vhPark, 2000).
gEEe] 204 BHES 987 2x wabA g2 (homeothermic)-g -4 5141+ ¥ -2(heterothermic) 2.
2 ¥h23t= Ao] 7}53oH(Licht and Leitner, 1967; Beasley and Leon, 1986). <t A = E47]19 Agd
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Holgh Z5T F9o] AB F & AUAE AR AFL FHA Soi71A Dk F o} A8 FAA
AEAH] AFHE AV1e 471 FU/I FHS 7] A% AF AL /M FHEAY AL o
EoA qux Feke B2 J=3 FAYL Juath AL AT =R AE uA 2AL IES
B A FEE A Bk o] A7) 7P F28 AL FUAY Lxo|th L£EE WFY FH AT
AR ¥ FL 1Y A2 F4 2o JEHLE 4 AUAE aHE] A8 dRe eEx
A= ZbE TUAE AYste Aol 434 F9e 244 20 8 Zlo|tHThomas e al., 1990)

(3) 2 YA (Swarming sites)

] o5 24A S FHAR o] SR Y A B BYFAE o) LH| T ik 37 H gl #
B A AfAeE T JAdd 71SHAHFg 4. hRE HFHELS v AESAF LE IS Fop
olFeA Hu, THAL 24 we} FAEE oLk Al7IS} 717k AR H AT, gl uHE )
W 2 gde] HolA, FHAdE Z7] #4318 rHBauerova and Zima, 1988). 2T ¥MH 9] wHE 844
A 108 01] AZA0Z o]2o|Zth Fenton(1969)< North Americad] ¥H2 A-7AlHE E3) 23 2L =
A A - F7)0] wrldi(mating sit)2A 715EE BAFT o] A]7]9] FHOoE Tof ¥sE AL “Swar
ming” © 2 Aot o]&A “Swarming”2 AR 7)o FLE 715L 5= o)o] ]3] Thomas (1979} =
et HA7|(mating)& 8] ol-S-ET 7N BHAA o] Swarmingd] IvlE =HFFH 27

[o?

FHANAM HAshe v FEloA o]FoAT ol v E IFE FHACN AW FRE w@siH wr,
AL g FEAGE 22 ABFFo] o] F o A ri(Fenton, 1969).
HHE =2AF T2 Y7 A BASL, WAZ 27k dE Fde] dddnt & g -

W #3719 7]8E =Y F 200, BAdFAE ¥ AD0IADY fA% 28 73 E A= &
CHKerth ef al,, 2003). 53] 9] A4 LA 60% o4& AR AAM AA B2 old] gg JE=
w4 BT AL Swamingg 18] AATEZEL olgSH NAAEAY 2h0] Rod A 4T ¢
- TREER, AR, Ast 97, g7 52 o1&k itk 712Ws] whgehy] A5 gdE A
S BAE HFAEN HAFL EUEL 49 FATT AR 2, 45 E(reciprocity), 1F%F7Heroup
augmentation) 8-S 02X 3 Y] Ao 71H3HA He Aotk HAY 2AE 2 FAEEA Y ¥
T AFEC] T2 UG AAAZ ol g HE FE& ZUARIE AN ok 22 olF e HHAF 2
& I3RS NAA9 n2e RaddY $24S ied

CHOF MAIR 2] EZa} 2|0t
W/ ARL olg e WAL 2L ANHE 204 WAJL BRI of 7heH A¥ FL BT
o 4l gEs) Mstr) ME] G AALE ol I JAA TS AT, Bekselok F Ao
53 YT ¢ U= TP T BT IFL v 4AY 43 28 2902 A8

AE oz A9 QFE AL QL AR BN GFF 32 B3 L2 FE 2D Yt
Aol 7P5dith B 97E 1 AL 719 BF0) Aol THL FY|NE UF WE) U g
AR AEA AADE AGHAL A2 FEZ olGHIE Bk YASS AT A7 A3 A4 AH
bl e AssE BT 37 00mmolA RS o] - HY # 10T E(MoAney, 1999) V=T
& 5B2L WA HolorE Roltk
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AEA M] A-gHo gk v EHEERE oA
L =20 mfuME A & gtk o8 BAEE

Al B 7o) tHInternet reference 2). ¥ BHE AR F Ae
401 YE2E & FaolA BE AESEE 2 HolT, I8 TF AN R AdE B w02
g 2 9},

S ARG R e AT 205 F 22, dol o8B A Fol B uR 7,
T2, 28 298 B, AFE, HES AR o]L5iH ofkdl H2g 5] FHoR o)Atk g=
= F2] Ao] &F5] wEe] ¥ AadA MAde FEl= XT "§EH Ad 83 982 vk g A
AR He A7 Add] APE YeplT B AAH A2 8 S8 W e Za2 A
7|= &cHInternet reference 2).

FRY FANE QR L5 59 £, Yol NVLACTRY BE ZAL BHolo} Bk 4
o W /0T AEL A% OE 230 27Holdh $AY BFA, Yo, 4o weh 2720 ge
AtkMeAney, 1999). THFet $24 WA NE THE LTRAS ABAF] DL 2AL 24 F2F 8

B317t 44 gk 99 AL oS ANAZAY QAE 278 ATY & Ak 49T a7t
Rolh
NAY A% B FAAA HAo] 2AL 25T Utk 7l Le] RoiNW w4
AUtk BT o) FEL Bol AFL 28 NUAE ARIL HTHQ THL s
£ BEHIE Bk Y YRR AW 99 BAE F2ol AT 2L FUIA oRolh
a %} She LU HAEOA ol BE A A0S L, T2 AT BEE S
FRE 59 AZ) 28 WS AY Zolth BT TAFN AL oF T2 9
AT B AGAY EAE B9 AFe) B FLF 4TL 3 SIthMeAney, 1999). T2}
SIS} Fob Bl 44 2, Ask 2 JHLOR 1HH7) A9 A2 F& Hrhse] HE
9 AU CfEE B 9219 AR A3 T4 AT GPE WAL SAcle
% AHAZN ALY ASRE UF i1 B 5 9
FAAZ ol&3HE HAL Urh AL WS ATTRECIYAL o)Al HITEY HAA
24 RZE 23U, ol T IHE, T2 G oI5 A4 A AF JEe Aok 54 oI
AT A SIS A2 3l SRILS AR AR AR SlE ) $oiel @
Aolth Azl 9 AAABH A9 Wake AAA WA RALWAL BEA HArHKrebs, 2001). o]l
R EEE
D Az - ALY A
2 9% - ¥Eoz A F4
3) AR W
B Hols) £4 - 717k WROZ AF 4 AEL o T RES ASARSAT, 44, 449 2
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