Journal of the Korean Association of Geographic Information Studies, 18(1) 2015, pp. 135-146 ISSN 1226-9719(Print)
http:/ /dx.doi.org/10.11108 /kagis.2015.18.1.135 ISSN 2287-6952(Online)

ABLELX|HA(2Xl) ARK Naemorhedus caudatus)
Qt - = of Mol siE® Tl 3l [E HSH 2A*

Home Range Analysis of a Pair of Gorals
(Naemorhedus caudatus) Using GPS Collar According to the
Elevation Change, in the North Gyeongbuk
Province(Uljin) of Korea*

Chea-Un CHO'® - Ki-Yoon KIM' - Kyu-Cheol KIM' - Hyun-Min KIM?
Jae-Yong AN® - Bae-Keun LEE* - Jong-Gil PARK'

o oF
O =

BAEERA Ak oF - = 3 A (n=2)9 ATFE B3 Fhar Ao 5 9 BAS 9%
A EAE volstaal AAlstglon, Aok 3 o] s, A gsd, AR o]&54
F2517] 9)sted, 20139 6€FE 20143 72704 &3 Ao A GPS collar HA7]E 9]
of 1A Sl 2447, Ak sk 49 FsHS MCP 95% 1.38%0.24ki, FK 95%
0.8110.09knf, FK 50% 0.15F0.16kriZ 45 th(t=8.118, p>0.05). A& W5H> MCP
95%°A] AE 0.74+0.31ki > ¥ 0.71+0.27kit > 7} 0.61+0.06kit > o1& 0.27 +0.04kt
(F=2.135 p>0.05) 2 #X4=o], ALl ssdo] 7P A, oFo] 7P A9tk A2A] o] 45
Al ZF AEE ol HukE AL 0]5(440.18£71.32m), 9 B(727.25799.98m), 7+
e s AL 5(372.72170.79), 4L 7H(664.601139.71m) 2 A FH o] AEE
zpolE Yehfo], oF - & BT uEwsle] upE odzF 9 AlEW dFEA A xolE &
T QJIh B Aol AR o woleke] AdakAl, M2A] wte] Wl ok Tol diaie g
g A E ERAN, AT FEE 7Nke R AEBREA] ARk e W x2A1A] o] &
o et & 4 Stk

xR0 : #5

H

,AE

nE

A&, T

20149 129 259 4 Received on December 25, 2014 / 20154 24 259 474 Revised on February 25, 2015 / 201549
34 119 AAEE Accepted on March 11, 2015

2 ATe 3 Ak A 2 AE5EA 79 A7 AP ® S

1 FEZAAYTY =E-A7]<Y Species Restoration Technology Institute, Korea National Park
Service

2 A3 A A Daegu Regional Environmental Office, Ministry of Environment

3 (AP gk=FAkek R 38 3] Association of Korean Goral Conservation

4 FHAYNYD EEHT A Office of Animal Care, National Institute of Ecology

% Corresponding Author : goral71@naver.com

T o)



136  Home Range Anclysis of a Pair of Gords Naemorhedus caudatus) Using GPS Collor According fo the Blevation Change, in the North Gyeongouk ProvinceUin) of Korea

ABSTRACT

This study was carried out to understand ecological characteristics of Korean goral
such as home range, seasonal home range and habitat use and used for Korean goral
restoration and conservation, through a pair of gorals in the north Gyeongbuk province of
Korea. With data from GPS collars, we analyzed the behavioral characteristics of the
endangered Korean gorals(n=2) in Uljin area from June 2013 to July 2014. As a result,
their home range was 1.3820.24kr’ in MCP 95%, 0.81£0.09xr in FK 95% and 0.15£0.16
kit in FK 50% (t=8.118, p>0.05). Seasonal home range for MCP 95% was 0.74%=0.31kr
(winter) > 0.71x0.27kr (spring) > 0.61%0.06krt (autumn) > 0.27=0.04kr (summer)
(F=2.135 p>0.05). It showed that home range in winter was the largest and that in
summer was the smallest. Mean elevation of male for seasonal habitat use was
440.18£71.32m in summer and that of female was 727.25299.98m in spring. The lowest
altitude for male was 372.72%70.79 and female was 664.60£139.71m. It meant that
there were seasonal change and thus annual and seasonal behavior characteristics for
both sexes had different correlation according to elevation change. Although in this study
the correlation with prey in habitat and the changes of habitat disturbance were not
clearly investigated, We could understand goral home range and habitat use through
research data.
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ol gt A4S & 4= Qltk(Rhee, 2004).

N =2 <ol 5o, Atk AMdobal etal, i,

il Aefel A T8 @A 9 7 AU

Eiet| MAsh= Ab OE(Naemorhedus U, 1964~65 tjEAd R wojgtol £ dd )
caudatus) 1501, AAIZ O Z Akke 4719 A7 oF 6,000mk e gEtar FH(Won,
Fo7 EFHETH(Wilson and Reeder, 2005). 1967). = Ak A=A o Z 684— 9207

Himalayan goral(Naemorhedus goral)< S+ Ao AMas F4st oY (Cho, 2013),
AL, vlE, 3|~ Red  Goral 100744 o) H-xal= =)ol (kT -3k, Aot
(Naemorhedus bailey) & = 3437 ¥ Ab v EAAY, DMZ, 2H/-A) S A9t
B, QIEHAHR wQkutell,  Chinese  Goral 2 A A Shaffer(1981) H
(Naemorhedus griseus)< Wu}, $=, A&, Berger(1990)7F ®Hud  HXAENAT
g=, HEW, ghee] B3k, Long—tailed (Minimum Viable Population, MVP) el &%l
Goral (Naemorhedus caudatus)-& %2 Ao}, Eoux7] w2 7 A AR RE=
Fo, H= AR A, sk 2o A2 gttt A& AEo] ErlsE Aowr  yudrt

(Cho, 2013). A147]¢} HE7] Atz F55 (Yang, 2002). % Az d#o] 918 29l

© 24 9 skl AlARL Akeke] e o7 Z83ato] (IUCN 2015) AAG7F Za 3
o} I9 F tii-io] 28] He £% 24T T AR EEAoMEE 19(1982), A
EEE JAEY AeS vFolE o, AR 1 5 217%.(1968) & x]%*o}cﬁ B3t 9
A ARE shtee] MAEN, Fed AP E‘r(Lee et al, 2011). ¥ A7} F&yd 23
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s, XA o, HolsAd 22 72 A
B 9 58t Ag7F A Hojok shA|uL
o] o U LRsES &4 24}
7} T2 7] wiEel (Brown et al, 1992
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FIGURE 1. Location and grid map of the
research sites
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FA7)1= IC-R20(G Com Co., Japan), Fth&
324} Yagi ¢} (3—Element Yagi, ATS
Inc. USA), Aol 32 & XAl5 F2lo]
7Fest AFES Al Roof

antennas, Omni—directional whip antenna),
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7] ol 7 9 SAE ERl sl & AT
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e 2dd A4S B8 Ws vekde 3
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0.81£0.90knt, 52 3 F7H(core area) &
2 B 4 9% FK 50%°14+= 0.15+0.16kn=
Uebtom (% 1, 19 2, 3), 949 FFES
SAMOE  fogt zolE:  HolA Al
(t=8.118, p>0.05), F7°] YHET} AsAo]
& Aoz Yl Akl Siges EA5)
7] 93te] FK 241& AAs A3 5712 B2
A9E tym FQ A4 A9 A 2490
2 HA VERAL, RS S o] 37 A9
o2 yeht FeAAAAE #Easte] ARgst
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TABLE 1. Annual home range sizes of a pair of gorals with GPS collar in Korea

Home range area (k)

NO=* Observation period (month) N (point) VCP 95% K 95% T 50%
F-01 2013. 06. — 2014. 07.(14) 1,722 1.21 0.17 0.03
M—-01 2013. 06. — 2014. 07.(14) 1,695 1.55 1.44 0.26
Total Mean 2013. 06. — 2014. 07. 3,417 1.38 0.81 0.15
sd 0.24 0.90 0.16

*F: Female, M: Male, N: Number of locations
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FIGURE 4. Home range size of a pair of gorals
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TABLE 2. Seasonal home ranges of a pair of gorals

Spring (3/1~5/31) Summer (6/1~8/31) Autumn (9/1~11/30) Winter (12/1~2/29)

NO+  N(point) MCP  FK FK MCP FK FK MCP FK FK MCP FK FK

95% 95% 50% 95%  95% 50%  95%  95%  50%  95%  95%  50%
F-01 1,722 052 009 002 024 006 001 05 005 001 09 011 0.02
M-01 1,695 09 042 009 030 023 005 065 018 0.04 052 009 0.02

Mean 3,417 0.71 026 0.05 027 014 0.03 0.61 012 0.02 074 010 0.02
sd 027 023 005 004 012 003 006 009 002 031 002 0.00
*F: Female, M: Male, N: Number of locations, MCP, FK (k)
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FIGURE 5. Seasonal home range of a pair of gorals

2. AZE 93d 37 = FK 50%°14= & 0.05%0.05kr > o1&
whabgl Alok &1 4ol (n=2) AR 0.03+0.03kr > 7F& 0.02+£0.02kw, A&

SR A A
W oFEd BH Ay MCP 95%9)4 AL 0.02%0.00krr= (F=0.603, p>0.05)% WERL
0.74+0.31krz 714 & dEAos By thGE 2, T¥ 5).
3, B 0.71+0.27k > 7F& 0.61+0.06ki
> o2 0.27+0.04kre] F7)= Ueht g5 3. 0|8 1=
QL zelE Holx| gkrhH(F=2. 135 p>0.05). ApoF 8 B F 2270 U o]£L 41959+
&, Fo @F Aol & F = FK 95%  77.05molx, ¢S 693.41+141.44me) 3
oA & 0.26£0.23kr > 0%% 0.14i0.12km > I+ 1% W= o)lg vk 6). T3t A
71 0.12+0.0%m > AL 0.10*0.02kr= A AqAA] IEE RU(E 3), A AR
(F=0.517, p>0.05), 34 AHolet & 4 gl olg ILE B 372.72%70.79m, oEH

TABLE 3. Seasonal elevation change of a pair of gorals

Spring (3/1~5/31) Summer (6/1~8/31) Autumn (9/1~11/30) Winter (12/1~2/29)
Individual n mean  +SD n mean  +SD n mean  +SD n mean  +SD
F-01 448 727.25 99.98 382 678.94 150.16 243 664.60 139.71 649 689.35 156.36
M-02 379 37272 70.79 385 44018 71.32 309 399.76 66.95 622 433.07 81.82
Total 827 573.94 188.47 767 559.10 167.43 552 516.35 168.50 1271 563.93 179.37

*F: Female, M: male, N: Number of locations (m)
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440.18+71.32m, 7} 399.76+66.95m, 7]
S 433.07£81.82m=% FoZ el zol= BY
1(F=40.328, P<0.01), Z+ AZ i =
H—15 (p<0.05), BF—7F(p<0.05), AIE5—A
£ (p<0.05), 7F&—A&(p<0.05) = UEeRt &
°]AQl zlolE HLE U9 Hif ol§ 1%
= B 727.25+99.98m, oJEH 678.94*
150.16m, 7F 664.60£139.71m, A%
689.351156.36m°]aL F2l43l o5 K
Q31 (F=13.719, P<0.01), -7} (P<0.05),
5 —7F(P<0.05), 7F—718(P<0.05) 3t
o) AQl atolE EFRISIITHAEE 3, 19 7, 8).
L
2 AT ded wAoE I A A4
Pl 2 35 %*é—% sfetete] e A AT, H
Q3 A5 8ol 7%0?71011
(Cho et al, 2014) 20139 69€%E 20144
A7 A&H oz RUEP s AnE A
%itk AP Akeke] WA AT A= FA
o #yEHel AW PR PFHo] At
(Myslenkov and Voloshina, 1998; Jass and
Mead, 2004; Piao, 2013; Cho, 2013)a 1+
bt 17 AEEE EAe dy) Ak g
Aol (n=2) FEFE MCP 95%°I4 1.38+
0.24kit, FK 95%°14+= 0.81+0.90kr, %2
M FZt(core area)o® EH F Q= FK
50%011A15 0.15+0.16kr? vFeERo M,
T Ak sk 3] AEAE SAHCR °4f&
2olE HolA|  9kgkoh(t=8.118, p>0.05),
/*740] ol;%gp} Z PrHs s 1,}5}1,]]/\,\_,_ FA
‘0_ _7':53_ sﬂ/ﬂ X] ﬂg Zx]oﬂoi o]ﬁ_a—].oﬂ#t-]
AaA o] Ee upgix o ® QlEgl 741
FHORE FE AAXE BIslon,
o] AAAAL FHo] @ Agow 7-9
A9 wke7E AR 33E Al
o] g3te] AAA|E] zlolE HQl AoR
Gt AR FEO) Al wE AAX
ol JgS F= Q5o T ATl
o] &l Zo](Anderson et al, 2005;

a2

2l 10 —iE gl m

Myslenkov and Voloshina, 2012), gl 2]
A (Kufeld er al, 1988), 4F4d (Anderson et
al, 2005; Pepin et al, 2008)¢] 7L 42~
Al s = 7 US Bolztal ARk
HhHo| A1) & (Nicholson et al, 1997),
A=) (Pepin et al, 2008; Zweifel—Schielly
et al, 2009), 17te] W3l (Nicholson et al,
1997; Ager et al, 2003), ¥2!(Riley and
Dood, 1984)¢] o5& A 2A] A& ks 1]
Aty Bk 2 (n=2)2 AL P
=4 A3, MCP 95%°14 A& 0.74+0.31kr
2 7 He dsdleE FNEHJY, =
0.71£0.27kr > 7k 0.61+0.06kif > ©1&
0.2710.04kme) =712 YER} 5-29F Q1 fo)
£ Holx| &JTtH(F=2.135 p>0.05). ¥HA, F
Q8 &5 Aol & U= FK 95%°14 =
0.26+£0.23kr > % 0.14%£0.12kw > 7}
0.12£0.09%kr > A& 0.10£0.02kr=E (F=
0.517, p>0.05), 34 Aojelgt & 4 Sl
FK 50%°14+ & 0.05£0.05kr > ¢35 0.03
+0.03kn > 7k 0.02+0.02km, AE 0.02+
0.00kn (F=0.603, p>0.05) 2 Jelsit) & -
B ofEel ‘gi;qo] 2ZHA Yebg=d], ol
THoA HolE HA FE& & 7] wielH,
A& WEHol 5374] UERd 21 o] A7)
ZAR Qe uygEo] vt ol &
ol 37| Sl ol o]sd ZOoE HIth

¥ TR T FAY FE A= o8

419.59+77.05mo| 1L oS 693.41+
141.44me] 1% WLE o]§ 33y, FEst 74]

A AR IEE BHE, TR Jﬂﬁ o]&

T B 37272+70.79m, o3 440.18i
71.32m, 7} 399.76+66.95m, 7% 433.07
+81.82m= ozl ApolE  HIYI(F=
40.328, P<0.01), Z} Aol disir® E—o
5((P<0.05), #—7F(<0.05), oAF-AE
(p<0.05), 7F&—7&(p<0.05) 2 YeRt ¢
x%o] x].o]E El_oih;]- 0l74,] Jﬂ;} o] 5=
B 727.25%299.98m, oIEFH 678.94*
150.16m, 7}& 664.60+139.71m, 7% 689.35
+156.36m%E YER} o2l AolE Blal
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(F=13.719, P<0.01), ¥#-7F=(P<0.05), ]
w—7F=(P<0.05), 7F=—A=(P<0.05)3F 2]
Al ztolE Rlste], b BT 1ERISke]
g AEE BFEdY RsE Kol Al
ztol7b ATk 9F - 7 BF A Al o]gn
L9 aolE ANE FHL oFed 1%t =
Al debska, R Aol

2 = deR AEE A9 zjolE Eel gk
Ao, gl=re] A9 Akt 71719 $7]
9]  3AR}e]E  Ho|il(Chaiyarat et al,
1999), 37|88 B9 A 1Ee] Hgle]
el FetolEab (Abbas, 2012), Ao}al Al
o g ool Ea, Ago] W& AEE 1
59 olgwists: A& HHoldy Ad At
(Cho et al, 2014). FAFA =52 3¢ <
2 - a%e] wigkel AotglR s 9l
29 olFSol 28t WaE B 333 (Kim
et al, 2013), E2542 Axq] =F9o ¢
ojFo] =i, Aol W& 1k ogs V¥
g AES Holde] glutn R siglor
(Carvalho et al, 2008), ¥ 79 &% Atk
T AGAQ Zpolg} 7157F IRl Aew
Hrh A EEAe AkF g 4o dolHE
st Azt dofil, golike] At thE
= YehilE o= A 543 AAA
| h27] wiEel Zoz aEw, of
UThA A QbRle] A AH7E 2
of k= A¥ AAA ol b
I gHdstA Breulx] xFvks Fo]
th 5 2 AT AR5E VNEOE A HRX
o kekel] gk F7HAQl Ag7F ek
g AAsE A5 U F 3ls Jow wd
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