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Habitat Characteristics of Myotis ikonnikovi. Kim, Sun-Sook*, Dai Fukui', Sang-Hoon Han, Wee-Haeng
Hur and Dae-Shik Oh’ (Animal Resources Division, National Institute of Biological Resources, Incheon
404-708, Korea; 'Institution of Social Collaboration and Research Partnership, Wakayama University,
930, Sakaedani, Wakayama, Wakayama 640-8510, Japan; *Division of Life Science, Incheon National
University, Incheon 406-772, Korea)

Abstract Little is known about foraging and roosting habitat of tree-roosting bats in Korea. In the present
study, we studied on characteristics of foraging and roosting habitats by Ikonnikov’s whiskered bats (Myotis
ikonnikovi) in the South Korea, using trapping and radiotelemetry. We captured the bats at 15 sites during nights
(foraging times) using mist-nets. Based on characteristic analyses of forests within a radius 500 m from each
capture site, forests of M. ikonnikovi habitat are similar characteristics to the old-growth forests. They foraged
at forests dominated by boradleaf stands which are older than than 30-year-old and thicker than 20 cm in diameter
at breast height (DBH). We used radio-transmitters to locate and characterize day-roosts of Myotis ikonnikovi,
and totally the roost use patterns of three bats were surveyed. They roosted in trees (both live and dead) with
exfoliating bark, extensive vertical cracks, or cavities, and thier roosting sites were located about 500 m from
the initial capture location. The bats had a number of roost in a short-distance, some used new roost every day
and the same roost sometimes were used repeatedly. To increase the diversity of the tree-dwelling bats including
Mpyotis ikonnikovi, management practices that the higher food and roost availablility can be sustained in forests
are needed.
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etal.,2011), Bt 7} AlFsl= A A )26 93 A
23 A3 o] ke Qo = shEbeet
Ho|gFzoz AF 30% Ao % (600~2,000m}
)& 2ugtoan AAEA Wl 2F2 AL
ZAe|| 7]oy3}aL(Aubrey et al., 2003; Fenton, 2003), <3
FEAe] ¢BE fusi ARl AR 2A AR
AejA ] =3} A Aol 7]e gt} (Rainey et al., 1992;
Pierson, 1998; Zielinski and Gellman, 1999). Ho] A3
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= oo % orkn®] 3¢ HolARlow o gt
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2els) ARIAAA W) ZelA wHAe]) AelA o
g-o 743bE 3 9Joh (Wilson, 2004; Brigham, 2007).
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I} WA &A A A= (Burford et al., 1999; Humes et al.,
1999; Kalcounis et al., 1999; Hayes and Gruver, 2000;
Menzel et al., 2005). 2} 3A] ¥} (insectivorous bats, 2F
850%)9] djrre S=Eo 2] (roost site) 2 o] L3k
o} (Boonman, 2000; Lacki and Schwierjohann, 2001;
Kunz and Lumsden, 2003; Simmons, 2005). % 0]1/]-

&3 B JRYS Az o] 83= A=A vk &
B L A R P
ol (Perry et al., 2007), A1x] AEle Ak W] o] & 7}
5 AAel 49 AHMe= Qe (Brigharm er
al., 1997; Barclay and Kurta, 2007; Carter and Menzel,
2007). 442 o] A4 FA wlEH FE= A 5
5 2o Fopbest Frre WHD Do) gle
(Makino et al., 2007), AF2] 48, A=, A2 A9
A (patch)®) 2] w) ANAFe] AFe Foh
(Guldin er al., 2007). SR8 Fxol|x] wze] o}7t &
540 27H5 ANREe] 32 AL ou)s)
2, ol AR G- Fael 8] 2AHE
%% (canopy gap)> 9] F83 AL o845
o]z} (Kalcounis er al., 1999; Hayes and Gruver, 2000;
Menzel et al., 2005).
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Fig. 1. Roosting tree locations of three radio-tracked Myotis ikon-
nikovi ((A) JJ1 and (B) JJ2 in Mt. Jiri, and (C) SM1 in Mt.
Sobaek). Roost ID was identified with Table 3 and each
triangle indicates the captured site.

Fukuda et al., 2006; Sano et al., 2009). A= W] =z}
9 A998 dwel @ uA 2ol pre A9
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Fig. 2. The characteristics of vegetation community of 12 sites where Myotis ikonnikovi occupied in South Korea. (A) forest type, (B)

age class, (C) DBH class, and (D) crown density.
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Fig. 3. Photos of roosting trees used by Myotis ikonnikovi. Arrows indicate roosting locations of the radio-tracked bats.
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Table 1. Definition of forest types, age class, DBH class and crown density in this study.

Type Category Definition
H Broadleaf stands are covered >75% of total canopy area or total stands
M Both broadleaf and coniferous stands are covered >25% or <75% of total canopy area or total stands
Forest tvpe PL Larix spp. are covered >75% of total canopy area or total stands
P PK Pinus koraiensis are covered >75% of total canopy area or total stands
D Pinus densiflora are covered >75% of total canopy area or total stands
Others Agricultural or bare lands, loads, etc.
I Forest that more than half of total canopy area are covered by 1~ 10 year old stands
I Forest that more than half of total canopy area are covered by 11~20 year old stands
Ace class I Forest that more than half of total canopy area are covered by 21~ 30 year old stands
£ ) v Forest that more than half of total canopy area are covered by 31~ 40 year old stands
v Forest that more than half of total canopy area are covered by 41 ~50 year old stands
VI Forest that more than half of total canopy area are covered by >51 year old stands
1 More than half of forest canopy are covered by stands <6 cm DBH
DBH class 2 More than half of forest canopy are covered by stands 6~ 16 cm DBH
3 More than half of forest canopy are covered by stands 18 ~28 cm DBH
4 More than half of forest canopy are covered by stands >30 cm DBH
A Low: canopy area covered by stands are <50%
Crown density B Medium: canopy area covered by stands are ranged from 51% to 70%
C Dense: canopy area covered by stands are >71%
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(Australis 26k™ Scanning Receiver, Titley Scientific,
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Table 2. The captured sites of Myotis ikonnikovi in South Korea from 2011 to 2013.

Altitud Distance No. bats
Date Sites Latitude Longitude (llnl; ¢ to forest
stream (M) Toa] Male Female
23-Aug  Bukno-ri, Hansu-myeon, Jecheon, 36.934950N  128.067760E 223 63 1 1
Chungcheongbuk-do
2011 26-Aug  Jindong-ri, Girin-myeon, Inje, 38.042097N  128.473275E 749 0 3 3
Gangwon-do
13-Sep  Jwaseok-ri, Dansan-myeon, 37.005560N  128.582580E 580 2 2 2
Yeongju, Gyeongsangbuk-do
02-May Naedong-ri, Toji-myeon, 35.268310N  127.576770E 487 10 1 1
Gurye, Jeollanam-do
03-May Jungsan-ri, Sicheon-myeon 35.320560N  127.754180E 924 353 1 1
Sancheong, Gyeongsangnam-do
04-May Jwasa-ri, Sandong-myeon, 35.297160N  127.520200E 1246 0 2 1 1
Gurve, Jeollanam-do
15-May Maha-ri, Mitan-myeon, 37.280157N  128.581179E 335 511 2 2
Pyeongchang, Gangwon-do
27-Jun  Myeonggae-ri, Nae-myeon, 37.826140N  128.563690E 902 0 12 3 9
2012 Hongcheon, Gangwon-do
28-Jun  Dongsan-ri, Jinbu-myeon, 37.765082N  128.577128E 769 17 1 1
Pyeongchang, Gangwon-do
11-Jul Buun-ri, Sannae-myeon, 35.362164N  127.585684E 577 12 2 1 1
Namweon, Jeollabuk-do
12-Jul Jungsan-ri, Sicheon-myeon, 35.320642N  127.754733E 924 353 10 2 8
Sancheong, Gyeongsangnam-do
05-Sep  Jungsan-ri, Sicheon-myeon, 35.320792N  127.755091E 926 350 4 3 1
Sancheong, Gyeongsangnam-do
09-Oct  Imgok-ri, Buseok-myeon, 37.025600N  128.65439E 823 0 1 1
Yeongju, Gyeongsangbuk-do
26-Jun  Jindong-ri, Girin-myeon, Inje, 38.043960N  128.474633E 752 0 7 1 6
2013 Gangwon-do
23-Aug  Jwaseok-ri, Dansan-myeon, 37.008669N  128.585180E 623 1 1 1
Yeongju, Gyeongsangbuk-do
Total 50 16 34
o A FANAL A 5& FASGOR A 83k A SPSS 18.0kE o] 4315
A FGISAF] 3714 BA 8] 2 (https://www .fgis.forest.
goknel A AFHE ARE olgsldeh 4 #5345 I
F& Table 13} 2}, =
AAZLA 4.8 o] L3 FelE F7F Ax Y ERA
FAFAE 188 AW T AR VD o s oe) samaet MAK| 57
°§£:%(roost tree)2] EAJ-2 Broders et al. (2006)2] AT
uhS Fxsle] 4% (tree species), 41 (tree height), 1) ESHA

F122)7 (diameter at breast height, DBH), AP = (tree
condition), ZFA}2] =o] (roost height)2 ZA8}5ic} =+

A7 Az, =

[E:A

2= (surface flow)2HE]e] #

g, $A47k4¢] A7 AF-2 Google Earth (http:/earth.
google.com)Z- o] 4313tk Aol M g FHFh-S
E2FQAH(£SE)e} I mA|E oW, MAF] B4 2

AellA 7 g5y Hdnlae

one-way ANOVAZ o]

2011928 2013d7}A] »

157] el

g

1179 5ol F7kEE 59
oA 10471A] A= 387 ALolA FAFE S3)38F A3,
7] SO7RA (A 3470 A, 47
16704 &Hlstdct (Table 2). 24+ 2AHA1A M &3 €
2)E5u 0] NAGE 1AM 134A7HA] 2}
% »}E}LHO% 2 AFell M AAAZE fe], AAA] o]
Frael g A zlol= A A AlLlstsit
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Table 3. Roost use patterns of three radio-tracked Myotis ikonnikovi. IDs of bats and roosts were identified with Fig. 1.

Distance (m)

Bat Roost ) . Roost
D Date D Tree species Tree condition Roost type height (cm) New Trap Forest Surface
(m) roost sites stream  flow
06Sep 1
07Sep 1 . . . .
08Sep |1 Stewartia pseudocamellia  Live, Healthy Junction of two trees 1.5 20 0 36 375 1
J1. 09Sep 1
10Sep 2 Fraxinus rhynchophylla  Live, Healthy Under bark 2.0 35 98 65 299 68
11Sep 3 Larix kaempferi Dead, many twigs ? ? 20 358 377 55 30
12Sep 4 Larix kaempferi Dead, no branches Crack 5.0 20 79 331 116 33
06Sep 1 Stewartia pseudocamellia Live, Healthy Junction of two trees 1.5 20 0 36 375 1
07Sep 2 Acer pseudosieboldianum Live, Healthy Hollow 3.0 25 147 112 299 27
JJ2. 08Sep 3 Fraxinus rhynchophylla  Live, Healthy Hollow 3.5 35 79 35 342 37
09Sep 1  Stewartia pseudocamellia Live, Healthy Junction of two trees 1.5 20 Tl 36 375 1
10Sep 4  Unceratain Dead, stub <3 m in height Under bark 1.5 13 360 394 308 10
100ct 1
110ct 1
SMI1 120ct 1  Quercus variabilis Dead, stub <3 m in height Under bark 2 15 0 584 460 103
130ct 1
140ct 1
2) FAX[Q AMZE 29| EY E (Class 1)= 0.5+0.3% (*89]: 0~2.7%) 2.2 et
2 Ze9utA7 285 1570 AAY) HF s asE (Fy,,=11.509, p<0.0001; Fig. 2). $%2] A4u]&L
722.7+672m (88 223~ 1,246 m)F 3L, FA7HA] 2] Epli= 4 (crown density)®] ¥]&-2 2 x-T (Class

FAEE 111.5+46.3 m (0~ 511 m)J ) (Table 2). 2=
a7 239 1270 AH @ E259nE0E 239
322 157 AAPor) 100m oW FHHE A4 33
= Ao GAEAE A 127) A9
3] (forest type) S Arsin 943 (H)o| 69.1+8.0%
HE 11.6~100%)2 7H Y- HA-E x|k om,
tgeoz Az azy (M) 18.2+£6.4% (0~79.4%), T3
42 (PL) 10.1+5.3% (0~ 62.7%), A}52 (PK) 1.5+
0.6% (0~5.3%) 52| 4o =2 ePdc}(one-way ANOVA,
A BE Fi=29.312, p<0.0001; Fig. 2). &2
£2u)4S el o3 (age class) E3XE 5%F
(Class V)7} 43.4+11.5% (HS) 0~99.9%)= 714
2 H&S 2AFP o, 4993 (Class IV)E= 21.3+6.0%
(0~74.0%), 6°35 (Class V)= 16.4+8.4% (0~81.5%),
3933 (Class I 11.4+6.8% (0~ 84.8%), 2933 (Class
I: 7.1+4.38% (0~53.7%), 1933 (Class )= 0.5+
0.3% (0~2.7%) o2 JeER} 429 =L vxH
o Aoz yehdt}(Fse=4.077, p<0.003; Fig. 2).
UE2] S E Yepll = 73 FE (DBH class) 7-43H]
& ZAE (Class 3)0] 64.7+10.5% (H<] 7.4~100%)
oz 74k werom, 47 E (Class 2)2 18.7+£8.8% (0~
92.6%), 7= (Class 4)2 16.1+8.5% (0~ 81.3%), X

>J

C)o] 72.7+£9.0% (14 5.2~100%)=Z 717 B]Eo] =
(Class B)2- 26.5+31.3% (0~92.1%), 4
A x-2(Class A)-2 04+0.3% (0~4.2%)o 2 717+ 1}
e} Aoz L3z Hfu|Eo] EUTH(F, 5=
23758, p<0.0001; Fig. 2).

o)——r AUE]E__

2. AF4euzel FRLE| 0|8 S3

1) &xtz| 0|

20124 94¥ 5¢ A AT AW FAkE] Il
A A E5duts 203 (57 1, A 112)9 109 99
4 Al AR el YAl SAGMDA &

FRupalr) g Laste] Filel| Al $X| S 2l
Aok 1S E 747H09Y 69~129) A8l on 2

A= 2 o] 48 AT 43S gt 1> A%
49 FAO6L~9YE T AnES ol8sien
3% 39 =9l wjd a7t o] % 31tk (Table 3).
2% % 59700949 64~10%) FH3ten ez
]88 JaEE BF 4ok e 22 WY
ARz o5 slem, I F 693 9l TIF
A5G o483l (Table 3). 347]7k5<t 113} 112
Moz AARE olgshAt SYd daEe

rlo

Flf o2
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A2 ol 4313ehOY 625} 99). T SMIE %
597H10Y 109 ~159) FA 38l om, 10428 149

72 EUd JARS ez o] 43kt 15U
100m o] &) T2 Ao A ¥ralLo] $AlE|g] o) A

33k 2o z}ola}x] il or, 694 AR S &

584 m A A -,«]i]ﬁ]—?\i\:]-(Table 3). SM12] A==
A2 e Al Ao zE W S00m
ool A3k SM12) Akl 22 Y0z nE]
ssam Agel AR, WL ol FFel A
2t ueh 4g Ao g

]:'7/\031:11-_‘47]. o],Q_‘o‘}- Z]—x].a]y]— o]EﬂﬂL 11L&
178.3490.0m (79~ 358 m), JJ2= 165.8+66.8m (77~
360m)eh SM19] A% FA7|7F Zob o|F& A

=2

3 59T ALl B3 3iehFig. 1. Aol 7
% FUT ALE AR ol gAY Y AAE )
T AR QAT 27 FE 4 AR 904
A A el ok

2) &txtz| E3
Azegua) B o8t dane A
BV Larix kaempferi, =7}

U Stewartia pseudocamellia, F+F 5 Acer pseu-

fBe

Quercus variabilis,

dosieboldianum, B3| 3 Fraxinus rhynchophylla 5
olglom, A&} FAME BF Zxle Jakoz o]f
&3l tt (Table 3). F7kell FA4& F3he 424994+
A5} AL $:3] ok, AR £7] F, $ol, W
7152 AgF-gelA &= (Fig. 3) .
ALY el AR ) G5l o
L 112455m2~20m)AT, FaA AL 229483 cm
(13~350m)95\‘;}- A Y] Eol AWoRE 2.6+
0.5m (1.5~5m)e} =3 xRl 2 o] 85 Jam
=9 27 =HE] 281.8447.1m (55~460m)s] <5}
7, Aww SEr2HE 386+11.6m (1~103m)
o ¢]=]3}4i T} (Table 3).

d

QrhAl

- 519 -
AAZA) B 4A £ ANA Azme] ek
Zt}(Razgour ef al., 2011). AFRA] WHF ] AA#] A%
v 9 A%Esh AR o WS ARl
Hol A0 5 FAY TP FRE Al &
Agle] A=ZE dj¥ste} (Crampton and Barclay, 1998;
Humes et al., 1999; Barclay and Kurta, 2007; Carter and
Menzel, 2007; Hayes and Loeb, 2007; Perry et al., 2007).
wheba ukA o) AR AL HARlel 97 9 B
EA A HolEk, o] & rFsdt Al 8 71E
© 2 H7}%w (Kunz and Lumsden, 2003), AFA] 45
A7 AR AAAE ol Thed £F) EFRE U
Shopy, SRSl A7k Bhus A ofu gk (Lacki
and Schwierjoha, 2001; Robinson and Sutherland, 2002;
Yasui et al., 2004; Razgour et al., 2011). Z 3] A A=
Hasqdute] AAX) B4 A=le) 4wl uta o)
NAAZA AR 27l HE FEE PsA R, A
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Stebbings, 1997 Murray and Kurta, 2004). U:}E]-/H A7
o AR F2rgduze) AAA) BAS giEe] u
59 A wAS 93 ARBeee 9T 4
w3 FPsahe 4259t AR 2 Se0] 404
o] FHE FH47t e £ Azl (Table 3,

Fig. 2). 29592 39490 sl 494 2472
Holh By TEAel Besa £k Fysn

(Burford et al., 1999; Humes et al., 1999; Kalcounis et
al., 1999; Hayes and Gruver, 2000; Menzel et al., 2005;
Makino et al., 2007), A} 2 o] L4EH = 43|, Lo &
o] & wese] FRF FAE|E AFe(Crampton
and Barclay, 1998; Humes et al., 1999; Kalcounis et al.,
1999; Lacki and Schwierjoha, 2001; Hayes, 2003; Hayes

and Loeb, 2007). <3 £2] 31742 2 Z5gutx o] A
04 275 F5AE 4 ]T:’F% 7 295
it AP} AL iyggi g A A A A 2
B7E AR 9] gefde =2 ¢ Udd 2

277} AR A A

AR Fake] dd (1]

Abell A 2 EZ49ntE 9ol 9EE  Rhinolophus ferru-
mequinum, AW Y59 8F Myotis nattereri, =1}

Murina hilgendorfi, %9593 Myotis macrodacty-
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1‘4 s Ao (2AD M = 2 E5a9uE] 9] 45 (3
3L, Sl Slgants], S$le9vtE] Myotis macrodac-
tylus, Wvt3  Nyctalus aviator)®] ¥HZS #elstelch
(Kruskop et al., 2012; NIBR, 2012).
agupdl o 2 A=A ubF o] HEAL A= (= =)

He] glom, A Fo] 22 F2 T Foll vl3 A5
o] 23, A4S AT o] A= E T;]-(Fenton,
1997). Z431}H5 4 (genus Myotis)e] 52 tRE 4

3ol A Foz AR YA Aebl FKura
et al., 1996; Ormsbee, 1996; Meyer et al., 2005; Broders
et al., 2006), v] ¥ F2 P53 el o452 7“%}\“4;
0] 881t} (Ormsbee, 1996). =3k A=A vl 252

3 W 54 79L& xR Agsia (Weller and
Zabel, 2001; Willis and Brigham, 2004), QA3+ 271 )
A AxE] & vlEAY (Lewis, 1995; Kunz and Lums-
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(Sasse and Pekins, 1996, Brigham et al., 1997, Menzel
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Brigharm, 2004; Ruczyfski et al., 2007; Popa-Lisseanu
et al., 2008).
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2]2 Al 33k} (Crampton and Barclay, 1998; Sedgeley
and O’Donnell, 1999; Hayes, 2003). A212] Az o
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