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Abstract

The present study investigated the home range and habitat use of Myotis rufoniger within and around a designated
conservation area from May to October 2025. The mean home range size was 5.68 + 5.35 km? (0.64-18.38 km?, and the
mean movement distance from the conservation area was 4.94 km (1.82-11.96 km). Among the 16 tracked individuals, only
18.8% (three bats) used » 50% of their home range within the conservation area, whereas the remaining 81.2% (13 bats)
used 0-38% of the conservation area. Seasonal home range size was the largest in summer (11.71 + 6.04 km?), followed by
autumn (6.15 + 2.16 km? and spring (2.42 + 3.27 km?). Females exhibited significant seasonal variation in home range size,
whereas males did not. Core area size averaged 0.81 % 0.73 km?, accounting for approximately 18.4% of the total home range.
The mean elevation within home ranges was { 160 m, and ) 60% of habitat use occurred at { 200 m. No distinct aspect trend
was observed, although many individuals used flat terrain preferentially. In addition, bats favored low-slope areas, and they
used forests, aquatic habitats, and agricultural land frequently. The findings of the present study provide key quantitative
insights into M. rufoniger spatial ecology, highlighting the need for conservation planning that extends beyond hibernacula to
include landscape connectivity and protection of external core habitats.
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Fig. 2. VHF and GPS transmitter deployment on Myotis rufoniger. From left to right: fur removal between the scapulae,
attachment of a VHF transmitter and GPS tag.
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Table 1. Definitions of the seven dominant habitat categories used in this study

Habitat categories

Includes areas such as town centres, residential area, manufacturing area, commercial area, recreational

Urban facilities, traffic equipment, public facilities
Arable Comprises arable land and grassland in rotation, horticultural land, restored landfill sites and non-agricultural/
settlement related bare ground.
Forest Deciduous woodland, Coniferous woodland, Mixed woodland
Grassland Includes a range of grasslands from permanent improved grasslands, amenity grasslands to unimproved acidic
and calcareous grasslands and scattered scrub over grassland.
Wetland Inland wetland, coastal wetland
Ground A land bare of earth without wood or grass
Waters Includes standing water (lakes), running water (Inland water, Ocean water)
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oS AR ATARE AR AEARUN  on PO BRE A1E 4 TE FE s, vy
AI5io] AAERE sk A0S BAAS FAG EAY ol5A0) e Sl AdAANE Totsl
StHEIY, AASES o AAHRE FEAGeR o o] 8= 4= qich. webA 2 Aol A= KDE 50%E
W 2 QAE A3kl uzuéa“ﬂ o2 ¢ A4 A AR B 7)o 2 AAsHtHWilson et al.,
o= A% A= Hele} o] F WakS A& o= gelst 2010).
A& 34 A2 Baste] A9 o5 A2 E 4 A @A me FEA A EANA AlEstE 1:5,000
SEQITh. ozt 2 T ol A ZiA ol gt Y132 I 24 9] AEFAAEF o]-§sto] FA EAL R (DEM,
A A AE TR o2 SH sG] om 7} 9]%] Digital Elevation Model)& %35ttt DEM A4
AHEE B4 QAR WAk GelE AA 715513t ¢ 2 514 fololg FET F TIN (Triangulated
A 7 &8 2polo] mHE 9)%] A HaFL X Ad)st Irregular Network) %S 5ol £3st9.0H, B4
7] 9lsto] A A AH] o8 AT s Ve & raster= 1x1 m9| 59 A Hcell) =2 HS
Fdstlon, 32 1 koA FAt Aot wek sheltt. 35d W BER32 s EA R 2
715& A8l A Algste AldF EXAYEEES o]gste] 245151

oh EAvEEE g2g fAe get A7tk 27
o =AY, AFR Y, 2], &2, UHA], &9 5 74

s =, il w|

o g FE3GHTable 1).

2.5 HEH U M| 8E 2A
=]

2o W5 B4 96l ArcGIS 10.1 BRI 71 0
Inc.)® homerange tool& °©]-&st9tt. $IxF4-&
So) Shue JAARE 4w 2 el gps o > EH
2Hg nefRt FHEE P AAskgloH, B4 5
ztaA 2 Hekste] Z7 Ad-S SESHAT. F2u
# FFd A2 AR 2 HEE ddste
MCP (Minimum Convex Polygon) 100% =40 =2 20259 5E95FE 10€7H] & 197041 dde=
Ssgstart. Potoet. o] 8 A AdEH 9@ A A2 IA 11
ARt o g PaH FALANA Kernel Density MA A 870 A oI, A5E ZH 57 oA 174
Estimation (KDE) 50%& SHHx|9o2 EFst=d A& AL 18704 25 ZAE o] 8ottt VHF
ol=dtF o] @ A1 x] Hjol: U251 of7t H]3Y WA7)= F 1578A(FS, M7)oll F-&steler, vz
25 5 7MY 583 A A A (core area)2 2R 4NAI(F3, M1)oll ol A= GPS tags F2otint. 11
4 ItH(Laver and Kelly, 2008). 3t KDE 42 2t GPS tag F& 7HA19] 7% F 4704 7kl 374

fl

3.1. F24F s 37|

B 9 A4 oL 454 mlote flsiel

finy

r r
4
rlo
A
i)
OgL_',
O

=



BE917]

F28 3 (Myotis rufonigen®) 58 7] I A7) o] 8EA

113

Table 2. Individual characteristics and home range metrics of Myotis rufoniger obtained from radio-tracking and GPS

data
Home range (km?
No. Date Sex Age Tag type Rate (%) MMD (km) Status
MCP 100%  KDE 50%
MFO1 05.21 F Adult VHF 3.15 2.57 1.15 0.18
MF02 05.21 F Adult VHF 2.55 3.67 1.49 0.45
MMO3 05.22 M Adult VHF 3.39 3.41 2.20 0.22
MFO4 06.03 F Adult VHF 2.87 1.82 0.74 0.22
MF05 06.03 F Adult VHF 2.73 3.84 1.02 0.34 Sll’jzgiG
MF06 06.03 F Adult VHF 3.17 1.99 0.64 0.12 arousal
MFO7 06.03 F Adult GPS 6.69 - - -
MMO8 06.04 M Adult VHF 2.65 7.53 10.42 0.49
MMO9 06.04 M Adult VHF 2.78 3.07 1.71 0.19
MM10 06.04 M Adult GPS 6.95 - - -
MF11 07.27 F Adult VHF 2.82 11.20 14.40 1.04
MF12 07.28 F Adult VHF 2.72 11.96 18.38 231 SUMMER
MF13 07.28 F Adult GPS 6.86 - - - Late-
MM14 07.29 M Adult VHF 2.95 7.44 9.67 1.27 lactation
MM15 07.30 M Subadult  VHF 2.90 420 439 1.22
MF16 09.27 F Adult VHF 2.29 5.63 6.48 0.57
MF17 09.27 F Adult GPS 6.12 3.47 8.85 0.77 AUPTIEW
MM18 09.29 M Adult VHF 271 3.17 5.64 2.27 hibernation
MM19 09.29 M Adult VHF 2.80 407 3.64 131

Rate, transmitter-to-body mass ratio; MMD, Maximum movement distance; measured from the center point of the protected area

A& tag 3|57t o] FAA] gtoH, 7+ FHA
29| A4 5 559 170A00 oA gt 847} o] %
=

Z 19784 712 91154 4 GPS Ar=7} SEE
16704l tHet F5d 2443 F295 0] B 5
L 5.68+5.35 km? (0.64 km?-18.38 km?) = &l
Hlon, HAXAE 71E 08 ols A= Bt 4.94
km (1.82 km-11.96 km)E EA=UTHTable 2).
A7 = F2959] &E7] 4417 o]gof gt

AT A o] 2ol AA] o, Fe BEI|7HE 7
{13

kel
s

oH
o A FHA BF7]E Bl Aoleh= o=
O] AUTH(NIE, 2023). L2fvt 2 ZAMET &
PEAL B 5.68 km?, 1 18.38 km? ©]
THS 7= Alor ERIEloH, o] FAY
F 2|t 11.96 km= 57k Ui oll 4] 335 ot
Rhinolophus ferrumequinum 0.69 km?* (Jeon et
al,, 2018), Ws2T444

T A

il

O
o

]

%

roll

N ox o iR 2
1o 1z

#  Myotis aurascens

0.17 km? (Chung et al., 2013), JE3 Pipistrellus
abramus0.15 km? (Chung et al., 2010)<} B w & oj
Aidoez & A0R BAE,

Ao o] 85 BE /A= B Wi it oy
2} QFLo] = NAIZE FQ PFHOR o]-got= A

o= Uehton] Bz 9o} v walte] Y] o

gtol 8B W2 Ao r B ItH(Fig. 3). e
BAAS Wi olgE 42T 5 16704 7h2E

18.8% (371A)Hte] FFH2] 50% o2 HAA A |
QollA EFstdom, Yz 81.2% (137HA)2] 3¢
P HAW BHA A o] 8E2 A 0%lA Xoh
38%= LERATE.

Al 9 A- | i Y5 B AT F-2uh o]
FPL of=24o] 11.71+6.04 km? (4.39 km>18.38
kmH)E 7P & Aoz yeton ooz 7k
6.15+2.16 km®> (3.64 km*8.85 km?), =

2.42+43.27 km? (0.64 km?*-10.42 km?) &2 & &<l



v

- AGA -

il

olgu] - 714

Ho

114 ok

Table 3. Seasonal comparison of home range size by sex in Myotis rufoniger (km?

S Spring Summer Autumn P —val
ex (Post-arousal) (Late-lactation) (Pre-hibernation) prvalue
Female 1.01+£0.34 16.39+2.81 7.67+1.68 92.77 <0.001
Male 4.78+4.89 7.03£3.73 4.64+1.41 0.32 » 0.05

Bulgap Res.
X

Hampyeong-gunlt
§Deccorg myeon I

Fig. 3. Home range extent (left) and core habitat locations (right) of Myotis rufoniger. In the home range map, red lines
represent females, and blue lines represent males. The numbers assigned to core habitat locations indicate individual IDs.
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Fig. 4. Home range size comparison across sexes and seasons.
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Table 4. Environmental characteristics of the 100% MCP home ranges of Myotis rufoniger
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No. Elevation Aspect Slope Forest type DBH class  Land-use type
MFO1 62.9 (25-210) F)SW)SNW 14.3 (0-62.3) OBM M BW)G
MF02 79.0 (35-246) FYNW)SWHYW 18.2 (0-57.9) BYOM M BW)G
MMO03 111.7 (45-325) WONW)F)SW 18.6 (0-52.5) BOM M PFLG
MF04 82.7 (45-196) SEYE)NE)S 18. 2 (0-45.5) COMB M BHW)WL
MFO05 51.9 35-157) PYNE)SE)E 11.9 (0-55.2) BYOM M WEG
MF06 122.2 (44-260) SWYW)YSEYNW 25.2 (0-52.2) BYOOM M F)G)FL
MMO08 136.2 (45-350) WYNW>SW)HE 19.1 (0-55.0) BYOOM M FFLG
MM09 152.8 (75-265) SWYNWHSIN 23.6 (0-52.9) BYOM M WG
MF11 140.5 (35-445) NW)>W)N)NE 19.2 (0-54.5) BYOOM M PFLG
MF12 69.5 (5-260) F)S)SW)SE 12.0 (0-56.7) OBM S PFLG
MM14 146.2 (59-280) WYE)S)SW 18.8 (0-61.4) B)OOM M FFLYG
MM15 93.0 (35-280) BSNWYSW 19.0 (0-64.6) BYOM M FYW)FL
MF16 116.0 (45-320) EYW)SW)YNE 18.7 (0-59.1) BYOM M FFLYG
MF17 69.5 (15-260) F)SW)W)SE 13.5 (0-62.3) CBYM M BFLW
MM18 91.3 (15-285) SNWIN)F 18.0 (0-58.2) BYOM M FYFLYW
MM19 128.7 (45-285) SE)NE)S)E 20.0 (0-52.9) BYOOM M PYFLW

Elevation and slope values represent means, with ranges shown in parentheses
In aspect: F, Flat; E, East; W, West; S, South; N, North

In forest type: C, Coniferous; B, Broad-leaved; M, Mixed; BF, Bamboo forest; T, Treeless forest land
In DBH class: M, Medium-diameter trees; S, Small-diameter trees

In land-use type: F, Forest; FL, Farmland; G, Grassland; W, Water; WL, Wetland
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Table 5. Environmental characteristics of the 50% KDE home ranges of Myotis rufoniger

A2

a0 .
foR=iny

G4 -

olgu] - 714

No. Elevation Aspect Slope Forest type DBH class Land-use type
MF01 95.7 (40-170) NW>S)W)SE 27.2 (0-49.0) CBM M BFLG
MF02 90.3 (40-186) NW)YSINYW 19.7 (0-53.1) OBT M F)G)FL
MMO3 98.8 (50-177) SYWHINW)SE 21.0 (0-44.5) B)M>C=BF M E>FLW
MF04 55.2 (45-105) FYE)SE)SW 10.6 (0-45.5) C)B)BF M E>W)WL
MF05 60.0 (35-125) PESES 13.9 (0-46.5) CzB)M M BW)G
MF06 137.1 (67-214) SWYSE>S)W 25.6 (0-45.8) BOM M BFL)G
MMO8 130.4 (45-243) NWHYW)S)SW 17.8 (0-46.3) B)M)C M F)G)FL
MMO09 99.0 (75-162) SWHYNE)W)SE 16.7 (0-44.3) CBM M FGOW
MF11 124.6 (70-227) WYE)NW)SW 16.4 (0-52.8) BYM)C M WG
MF12 82.2 (10-260) SEYE)S)SW 15.5 (0-56.7) COM)B S BFLG
MM14 122.9 (80-241) SSWHINW)SE 16.4 (0-45.2) BXOM M BFLG
MM15 56.0 (35-200) EYNW)SW)W 13.0 (0-64.6) BYOM M BHW)G
MF16 98.6 (45-200) ENEYE)W 14.1 (0-51.7) B)OOM M BFLW
MF17 48.5 (21-134) F)SE)SW)S 10.1 (0-44.9) COMB M F)W)FL
MM18 85.5 (20-245) SNISWYNW 18.6 (0-51.3) BYOM M BFLG
MM19 106.8 (45-279) SEYE)S)F 16.0 (0-50.0) COBM M BFLG

Note: Same as Table 4
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