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Hibernacula Characteristics of Cooper-winged Bats (Myotis formosus)

KIM, Sun Scok and Jeong Chil YOO
Department of Biology, Kyung Hee University

ABSTRACT

We investigated some physical characteristics of hibernacula used by Copper-winged bats Myotis
Jformosus during hibernating periods- of 2000~2004. This study was conducted at 22 abandoned mines
in Hampyeong-gun, Jeollanamdo. Out of 22 abandoned mines, Myotis formosus was found in only 4
mines. Hibernacula selected by Myotis formosus have some characteristics . different from non-
hibernacula and hibernacula of Rhinolophus ferrumequinum. They have longer distance compared with
non-hibernacula (Kurskal-Wallis Test, ;52=8.614, p=0.017), and smaller size of entrance compared with
hibernacula of Rhinolophus ferrumequinum (Mann-Whitney U test, z=-2.558, p=0.011).

In result, these properties are corresponded to higher ambient temperature and higher humidity
(Pearson Correlation, »=-0.816, p=0.004). Futhermore, these hibernacula were stable in ambient
temperature and humidity during hibernation periods. We suggest that AMyotis formosus select
hibernacula based on temperature, which is affected by distance of tunnel and size of adit.

Key words : abandoned mines, hibernacula, Myotis formosus, structure, temperature

M=

LEo $EE AT BE 4B RS AWAE AR 2902 4890 old 8L 7 29 4
Al T3 GFE FI 53] AToI M4, 4 A BHE AAE 23 9ok BE FL E94, 3T
H A% 2.900] Wg5R o)o] Hgslol FrhKrebs, 2001). Webd BA ) T FEE o B4 24
Ao & & gk

w2 7|23 go] FFo] FHEHE 2UA R ALE LS &7 ERFEIA AIEY A7loth FEY =
FFE 2L FASAT GFHFE 33 22 A X F(Rodents), 4 F5E(Insectivores), §-# 55 (Marsupials)
£ 55R9 Aoz ALL Bio FA YALA Buske] FLs) SriPark, 2000)

SHAZE WEEEL 71&0] FAEEE Al duAE s wste BA0] RFo] FEHOE AL
Z2-& 31| (Speakman, 1997; Griffin, 1986; Speakman and Racey, 1991), B o] 2= ¢ &2 JuUAE



76 ' SRR P EATA| H2H H3A4E

FOE vk AL ol LE(IM) AEHT] WEd PHE Hol FHo] o|FoNA S FHANT
(B FA7lE O quix] LHE B YAE Ex el Z.E'i?_ TAE AT o] | FAFHY &
EF Y gAe S 4F3A ok A 20] 28 9 dquA A7t Fo1E7] Wi FEAY FALE
(ambient temperature)] WH A& "WolEd tjALE ZASH %TJ-(Thomas and Geiser, 1997; Park ef dl,
1999; Humphries e al, 2002). ‘

LU UHE GAe) A oS FAAGot ste)l A KLY FHF FU)OR BT B
vjo] $E0 @ ook Aol BE ABEC] FVL At AL 15L Fat WA APHE)
Zolg} B 4 glrti(see Lyman ef al., 1982; Malan, 1989). 1} 2] FHA(hibemacula)e= G 2537
g of 3}3/(Hamilton and Barclay, 1994), 2] $18& Z5=8]oF stci{(Fenton ef af., 1994). ojuf 2= 2159 A
43 Agd] glo] /¢ 228 29lo] FrkKunz 1982).

£ 9 ulA] 7] F(microclimate), T+Z2 EF, AR FH &7, <17t <8 we, 298 72 B2
L9952 vz A2z A& 932 = Zlo|tHBrigham and Fenton, 1986; Vonhof and Barclay, 1986;
Usman, 1988; Churchill, 1991; Entwistle ef al., 1997; Williams and Brittingham, 1997; Jenkins et of., 1998;
Sedgeley and O'Donnel, 1999). wjA| 7] &= ¥ 2] o X] Eafi(energy budgets), Bl (fetus)t A7 &] A, F8
W Aof 9482 ZrHHumphrey, 1975; Tuttle, 1976' McNab, 1‘98‘2' Webb ef al., 1995). =3 A &1xje] F7k &
% qree) 7, B2 P NAA pAIES WA T, UAe] Aol IS ZErHKutra, 1985
Vonhof and Barclay, 1996; Entwistle et al., 1997, Williams and Brittingham, 1997; Jenkins et al., 1998; Sedgeley
and O'Donnel, 1999; Sedgeley, 2001). ¢]Z st BE S5 A3 A28 E THA 74 PHE EUXY A
AEF AAH7) g BAg SBA Y] 2] AFAG. S

E-28F Myotis formosust= o] 7] 2F ZH(Vespetilionidae)ol] £8l= 22 Z(Nowak, 199%4; & 5, 2004) Fo}A|

ofA el FEEHo] o WS, A&, vk, F= @, LW, DEo]r oA R QITjel, FH of}
YoM w7 = o] F tHCorbert, 1978) ke A 2AFel e s ZA0R R om, SE~699
248 H7ESolA 30~50/A 9 E4F AdE A S e A= HIHAH(Shen and Lee, 2000).

A BT EFA1T o2 X4 a% e A FUeA R AR715e] AAFig 1), 1993 3
drielA F2uF 9 FAAIE 2AF] Aol AFHIAT oF AHY AFE olFoIAA &3k

19994 SE WA WA & Fad 87t B AL 2 Ao} o7 BEOZ A8 IFo] A
oF Zl(Richter ef al., 1993)0.2 A& 4 Qo) FHOE A 9| EXE S -2 Yol 4y
01*‘ FE Yok B Q7 B2U4 FUAS AL BAGOEA Foud FHoA Y B4 SHAHE

2 B, EEA1TY AES A8 AT7EHAAE B4 22, 919 2989 ¥4 E3) BE Hore 4

o]'_J_X]- '5}-1—4- :

& Fo AR R 712 ABE= F7] A7 240
Ho] 7Fsdith ALHA FAF A7, F
E22 EFA7EY BE 2 AYA 54 AFe] AgE ¢

o o
e
mlo

F UL, FFAOE WFANFY HE YA 5
Qe AFERA BE Yool FIRL 1 W
9ot AEE.

TAKIY o

B a3 Agdt 392 9o #2000 10€EE 20049 109744 £A7E T
Atk AL ATAY] FEI4 o o] 5w o] A(http/apec kigamrekr)d] EAH #HF EEL 7[R0z Y



Z4% - REE | Beuss SHA _ 77

A

o

WL D EARA A A5
W AU ARA 24 M

" Fig. 1. Distribution of Myotis formosus in Korean Peninsula (from Lee et al., 1998).

Open circles are sites by references inguiries and solid circles are sites by collecting.
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Fig. 2. Number of individuals of Myotis formosus hibernated in four mines in Hampyeong—gun from 2000~
2001 to 2003~2004 winter season.



UM% - REY [ Bumst SHA , 79

Table 1. Characteristics of hibemacula used by Myotis formosus and Rhinolophus ferrumeguinum in
Hampyeong-gun. '

Mines use
Structural variables Myotis Rhinolophus Not used
Sformosus Jerrumequinum (=12)
. (n=4) (n=6)
Elevation (m) . 96.8+20.8 80.5:34.4 5434215
Number of entrance : 10 ' 10 13 -
Height of entrance (m) 0.4+0.1 1.3+04 1.2£0.7
Width of entrance (m) . 0.8+0.1 ' 1.7+04 1.5+0.6
Dimension of entrance (m’) , 04+0.1 24%11. 2.0£17
Total length of tunnels (m) 82.3+62.7 73.0+435 26.7+23.5
Number of sub-tunnels 1310 1.3+0.8 03206
Mean height of tunnels (m) 1.7£02 1.8+0.1 2.1x13
Mean width of tunnels (m) 1.620.1 1.8+0.2 1.8£0.3
Volume of roost (m3) : 222.9+156.6 229.8+129.9 98.6£102.3
Temperature of tunnels on near entrance () 11.3+0.8 7.7+1.6 75+2.7
Temperature of tunnels on end-point (C) 12.9+0.7 11.3+1.6 82£25
Humidity of tunnels (%) 98.1£3.7 85.0£14.5 ) 81.9+164
Level of floor area covered by water (%) 2.5+5.0 ‘ 29.2+454 2224353

(Fig. 3, Fig. 6).
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Fig. 3. The total length and dimension of entrance of hibamacula selected by Myotis formosus and
Rhinolophus ferrumequinum.

Solid circles indicate hibernacula selceted by Myotis formosus open circles are by Rhinolophus ferrumequinum, and sohd
triangles are non-hibernacula. Arrow indicates the mine disturbed by human.
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Fig. 4. The change of ambient temperature (*C) in relation to distance from entrance (m) in hibernaoula-
selected by Myotis formosus (MF) and Rhinolophus ferrumequinum (RF).
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Fig. 7. Seasonal fluctuation of Myotis formosus hibernating during the three consecutive winter seasons.
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