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Activity characteristics of female gorals(Naemorhedus caudatus) introduced

into Woraksan National Park’

Chea-Un Cho’, Kyu-Chul Kim’, Gu-Hee Gyunz, Jung-Jin Yangz, Bae-Keun Lee”’, Chul-Hwan Gyun2

L oF

T 2008 295 20139 12974 oM Ee] =e) WARE oAl AkF 474 A EAE ATt
7| Slste] A7 GFA, AWE BFY, 1= 0§ EHS AT =Y PAH G HFY A7 YFAL
MCP 95% 1.13+0.32ki?, FK 95% 0.37+0.18ki, FK 50% 0.07+0.03ki= 24 ¢ 1(t=0.607, p>0.05), A 4¥ H=4
2 1% o] FEAS MCP 95%0l A o] 2(0.77£0.06ki), 7H(0.73+0.26ki?)5 HEPo] 2w, E(0.58+0.38ki), A%
(0.47£0.25kir)ol| YFHo] Fadte] o5 AL FFAY AolE HGIL(F=3.868, P<0.05), AME 1= o]§ 54L&
H 435m(28.4%), o] 464m(26.7%), 7H 414m(28.8%), AL 393m(212%)E o] Eo] & VLR o]Esln AL
AE7E 3 Ade oldste Aor 74 EHQUTHF=0.783, P>0.05). & AFolA =) AR A4F ARF AT
Ateo] AAAY PeEFoltar & & 4 gAY, Fed, AdE P, 1E EA FOE AR o] §EA A

e
Solma Aol g Aoz B4 =g

=00 HEQ) QU5 AIQE SHER O|REA, OIAL

ABSTRACT

This study was executed in Woraksan National Park from Febuary, 2008 to December, 2013 in order to study
the behavioral characteristics of introduced four female gorals using annual home range, seasonal home range,
and elevation use characteristics. Annual home range of reintroduced female gorals were 1.13+0.32km’ of MCP
95%, 0.37+0.18km’ of MCP 95% and 0.07+0.03km'(t=0.607, p>0.05) of FK 50% respectively. In seasonal home
range and elevation use characteristics of MCP 95%, autumn(0.73+0.26kn’) and summer(0.77+0.06kn’) were the
largest home range and spring(0.58+0.38kn’) and winter(0.47+0.25kn’) had a smaller home range and it showed
that there was a difference between summer and winter home ranges(F=3.868, P<(.05). As a result of seasonal
elevation analysis, elevation use was 435m(28.4%) in spring, 464m(26.7%) in summer, 414m(28.8%) in
autumn, and 393m(21.2%) in winter, respectively. It showed that these gorals used higher elevation in
summer(F=0.783, P>0.05). We could not analyze the characteristics of introduced gorals, because only
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introduced female gorals were used for this study. However, we could understand that habitat use characteristics

were of statistical significance in introduced gorals from the analyses of their home range, seasonal home range

and elevation use.

KEY WORDS: REINTRODUCED FEMALE GORAL, HOME RANGE, USE CHARACTERISTICS,

WORAKSAN

ME

A MAA o2 A (Naemorhedus caudatus)S =% A
of, =, HHl, sj"etof 5ol A4gtth(Mead, 1989). =1
o A G A MAEL AAt, DMZ, F--3H A, &
A48 5 4R ool A4S, AT Aelel dobdt
2ATU) A AL 1980de) 27 maEg o,
I 3 AAjo] &l HA ol A AT oW E A F
33] 67MAE WAFsto], AA 2~3Atf &0 oA A9
of Ao m AASHAL QITHKNPS, 2013). L2t} 2
vz e FA4T AAE el TmepdE sl A4
thepgol ZHasla 4714 e WAl A&H AA% &
A7F Qe Adgolnh. kA A A EEL7IE AAEY
HEe T4 B A99 MAEE A=JAUCN/ SSC
Re-introduction: IUCN/ SSC, 2006)3}o] F-A & thoFA] oF
A AR HAHR AL ERa] 918 2007
| 10704, 2012 4704, 20134 4714 9] AHYE AP
Ao 4 A stel, B Lorik Ak 47HR7 A3}
i QLo m(KNPS, 2014), f-2jufeto] 4ok A=How
864 ~ 9207447} A AlgT ® 18k th(Cho, 2013). & A]
ote] 7% 1970t 8 Abeke] Y550l tisto] A+-s)
% © H(Myslenkov and Voloshina, 1998), gt=+9] 49 A
O AFS HId o R o EE AAA AT Bl et
A+(Seo et al., 2008), A& FH 4HFY A AR o] FE4
(Park, 2011), AFeFo] A &9) Walgof 712]= FF(Lee et
al, 2011), ) AHoFo] HA1R) ol § B4 Fol AT Helch
(Yang, 2002; Cho ef al., 2014). A|#2}¢1 5 4 A W(IUCN),
FHZ Y (SSO)E AFE HI5F 19 Vulnerable(3

oo 2 SA%E v 3l o, CITESO|A %= Appendices(F
EA) To SAEAL, et Aes BESA7IY 5=
153(1982) 9 HA7|GE 2175 (1968 )2 A A 3lo] HF
stal 9lom(Yang 2002), AFQFO] 74 A0lE H4, 343
7| SRk A ko] ofgt A AA] wta] g9l o] ofgt
MAa ez B THIUCN, 2013). AFFERE ofy 2}
e 7], = F, 2ad T HFY ZHsEA AFHEo
olH7] fizol T2 EA o] o3 2ALE Rt 5
(Brown et al., 1992), o]&j3t o|F= FL A

Tz - Atstnd sk A F=9 olsHE oL 3
doll diste] 7129 &QF W& T2 dubHQl Hol
7F o) ARgShe WY FY stuE, A A F4E

Stk (Whitaker et al., 2005; Yang et al., 2008
MEAe g3 MAT FA o, A 9 Y5l
T HAo Zast 7|2 AR RE of4 #
upepa] gobite] =g WAE AgS tiAd e R 7]
Ao 7] Eo] He s L AR o] §EA
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AT A G P T AL F73 128° 017 353"~
128° 19" 04.3", 5:9] 36° 58’ 24.3"~36° 47’ 33.6"4}0]]
A8k glow, 19844 129 319 Sefuet =d3d §
AN 17THAR ARt wdTdoR AFd WA F
287.977kiro] 11, G5-(1,287Tm)S FAHOE A1 Ze wo
AR Qg 7F Qleh A 71742 2008 29 ~ 2013 124

Table 1. Radio telemetry Gorals in Woraksan National Park

Individual Sex Age Weight (kg) Observation period (month) Location
1 F 5-6 35 2008. 2 - 2008. 9 (8) Woraksan
2 F 5-6 36 2009. 3 - 2010. 2 (12) Woraksan
3 F 2-3 16 2012. 9 - 2013. 12 (16) Woraksan
4 F 3-4 22.5 2012. 9 - 2013. 3 (7) Woraksan

*F: Female
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7HA] SHA I Aotabo A =YH A A E dFeR 4
o Al 435}l th(Table 1). — ZAFA 9] 7|

.

Hoo Lol A B o Al-&3H GPS Collar(285g)= H% E
ol VIS FAd A T FAT ASY 5%
o|Uf o] HHAI7] S AHE-3}01(0.9~1.0%) HAl7] ol &3t P&
B2 243} 819 th(Aldridge and Brigham, 1988). 3%
4 24 9oz Z|4¥ Minimum Convex Polygon

S
(MCP)EA "2 (Mohr, 1947) AAto] 7teslal 7}AF ok
o] AlREE YEd AA W o|H(Downs and Horner,
2007; Laver and Kelly, 2008), FK¥ A% (Fixed Kernel
Home Range Method)> AA 3o 2Ry o& U=E ALt
at7] 9 vlEpA e AFEohe AoRA, i A
of 37 o8 s WY Ndor xHT Ae B3 Vs
Ho| &9, AFtdE F45t= 7|1t 5t

o WellA vetd 4 Qe SEH o] &l &
th(Kernonhan et al., 2001; Worton, 1989). 59 A4 %
e Aol A Aot di A9 Ed Bl Al FK 95% 3%
A2 gelvl, FEAF AYFVS WL T MCP
100%9} kernel 50%E E83t= Ao| Bt ERtAAL &
13}% 3 (Kauhala and Auttila, 2010), A4 o] &5 7] o=
Bue) 985 AL337] 93 MCP 9% S A8elel 2
4 81900 v (Schoener, 1981), FKYEHS 24T 3% ¥
F 2719 WaFe Zol7] 9o WEY 25 A4 3042
Akgts glof 307 ol4e] 917 AES o] ol ol ek
(Seaman et al., 1999). £ dAF A= MCP, FK 95%%}
A Golgt & 5 Y= FK 50%9 35 A3} MCP 95%
ALY P5d, 1L o]§S 4 g, AHEH ZEIH
2 Arc GIS 9.3.11} Extension Program % Home Range
Tools 95 A&t o, S EA| 2| oA Ths= o
oMb EE Y 1: 25,000 4 FAA Lo ZRIAHS AR
sto] aakqla, Ao AMTE, AdE Ak $3Eo oFA)

o

EA3517] 98l Two-way ANOVA, t-test S AA|

b

21}

Pl
d
M

M

|

02

s

HI

2 AolA FEd B4 Al = A IR AN
(n=4) 4,1087119] 912 HxE st en, B+ AF77t
105709 BRAELE 102779 HER PEAL BAT
A3p A7 FEH MCP 95% 1.13£0.32krt, 2 &4
FK 95% 0.37+0.18kr?, &5 2] A4 F7kH(core area) 0.2 =
4 Q&= FK 50% 0.07+0.03ki*2 el h(Table 2, Figure
1, 2). 2007~2008'd HoFAb =9 WARE oA A (n=3)¢]
PE=HdL 2.25~2.93k(KNPS, 2009), AolAl AtoF oF7)
(1=2)°] FEAL 1.03ki(Cho ef al., 2014)3 B I1E T,
O EES AF ol ol fad(Tufto et al., 1996),
o|9F A¥E(Rossi et al., 2003), 7| A+ X (Mysterud,
1998), A4 A ¢ A (Hyun, 2007), 1L=(Mysterud, 1999),
7] %(Kiili, 1987)5 0l whel 5ol FaFe vkl 549
ot wpebA Q) HHARE YoRAR Abek2 A obAl Abkat vl
gk oA WE ol ghotH A O Z(t=0.607, p>0.05) X
of, ey & A Fs U AT Ao ® BEkE™T,
F-1, 292 200749 2} ol A, F-3, 4% 2012 A oH4lof
A =YgH AAE F-1, 29 WAL} F-3, 4704 7F 27t
AL YA, 270 A o] A EEA el FK 50%00 A
AR FAE A FRche AL R gofE i tk(Figure
1, 2). A=YA] 27 AL FehE o sEdA Hil
5t =t (Sullivan, 1984), & AFAAEE A=A Al B4
H g0l A Fo= A&Ho R 4] Helow, dsd
o] FHE= AL 24l Hof, 49 IF A A A
U Y5 shloh & AFolA F-1, F4% B e 7|7k
Agtstd e 277 AF 4 e AR deE, o
719 3 5A(MCP 95% 1.13kn?, FK 95% 0.37kn?, FK 50%
0.07)% 4] Fof £¢ MR Q17 AreFe] WAl

o

Table 2. Annual home range sizes of four long-tailed gorals tracked with GPS collar in Woraksan National Park

Home range area (ki)

NO Observation period (month) N (point) MCP 95% K 95% FK 50%
F-01 2008. 2 - 2008. 9 (8) 191 0.96 0.30 0.06
F-02 2009. 3 - 2010. 2 (12) 1,189 1.30 0.60 0.11
F-03 2012. 9 - 2013. 12 (16) 2,078 1.48 0.40 0.07
F-04 2012. 9 - 2013 . 3 (7) 650 0.77 0.17 0.03
Total Mean 2008. 2 - 2013. 12 4,108 1.13 0.37 0.07
sd 0.32 0.18 0.03

*F: Female, N: Number of locations
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Figure 1. Annual home range sizes (MCP 95%) of @
F-01 (0.96kn"), H F-02 (1.30kr), 4 F-03
(1.48kr"), Yk SF-04 (0.77km’) in Woraksan
National Park, Korea (F: Female), ¢ release
area

F-01_FK50

F-02_FK50

F-03_FK50
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Y Release location

Figure 2. Annual home range sizes (FK 50%) of @ F-01
(0.06kn’), I F-02 (0.11km), € F-03 (0.07km), vk
F-04 (0.03km) in Woraksan National Park, Korea

(F: Female), Y¢ release area

2, HEE HSH #Hs}

Yopak =9l MALE PR AbeRe] AEW BA oA, A
EVER] 93, F-02%F

LI8OY/NA = ¢ "4t 9983, F-03H(E 2,087)7f 4=
Bt 1353725 o] &sto] AMYE P 24 F
W+ SFYAINE F-01(7F, A%), F-04% 7HAl=(o15) =4
A EFoR 5 EAMo] dQ3st 4 302} #(Seaman
et al. 1999)5 FZ38HA xsto] EAA AQf oo
(Table 3). =] BALE 47 AFF(n=4)2] MCP 95%0] A|
ALY Psd E42Y o5 ALY FFH L7|A
§-9]7 9l zpo|2 39159 th(F=3.868, P<0.05). =]
37)e o2 0.77+0.06ki > 7FS 0.73+0.06ki’ > E
0.58+0.38ki > AL 0.47+0.25ki* 2. &2 =23} 7122 H]
et 29 P o] YEARE ol 53 AEo] 0.30kiro]
7HE 2 W5l ZolE YERltH(Table 3). =8 &5 A9
olg B 4= 9J= FK 95% A% o]& 0.64+0.6%kr > &
0.23+£0.21kn? > 7} 0.22+0.11ki? > A2 0.19+0.12knr 2 ©]
S Agol 0.45kre] Fsd AolE HaL, A A
FK 50%°| A %= o5 0.12kr® > & 0.05kn* > 7}, A& 0.04
kr2, 53 7h&, A&0] 0.08krd] PFH AolE Ho
MCP, FK 2% ol 53 A& Pz Hol /M & Aol&
H ¢lth(Table 3, Figure 3). A ot4t 4Hokn=3)9] A&d ¢
FoAE 7120 0.76krlE 7Y H& J=dE & 0.58kr
> o517 AL 048k £22 Hi 591 (Cho et al.,
2014), & oA A5 7ho] M W Wsd, AS
o] 7} &2 s dS YEto] AoAl Ay

s 2719 vlaolA = 2 ool ¢l
HPARE Abeko] Hlgh AAE PFH
w9 B FEdY A7)= AR A}

A RH(Hyun, 2007), 4FeFe} 79 Hol7} FH3 &, o
7b&ol 7V ds ol AA YepsTh 4Rk ol Wol
© AEd ZAHA AP AR 272 =
S, tha At 713 2ot 819 AL (Myslenkov
and Voloshina, 2012), 2] 749 7} %o Ygl Z4 o
ofglf 19649 3,0001}2] 7} = AbGFo] 25 3 HAKWon,
1967), 2010~2014" AotAtof| A AkSF 507049 +x W
7 AHKNPS, 2014), 2010 552 FAHA| 4 25
MA Y] Ak HAFE B THKNPS, 2011). o] H & %4
Soll &gk AghAl adlo] s FFe FAT A=Y
Yot AkeFY A FAo] glo] AL 2d AHAY
TFRANA7E B EEA] oF2 AT o] edk AT Hdol
e gt Awg) A AEE Psd Haes AEst
7] o891, ALH AAA Ho| AstEo] Ao 3
sdo] S7Fsto] Aotal Abeko] 7 & Fol WAt
3 YoMt =] HARE ARGFR 3t Hofzl A Yo 4
o] glo] Hol &55 & &
Hojs A2 @5 oE A YAsHE ot A
Ao g HetEm, o7} ofd 1 Ao H
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Table 3. Seasonal home ranges of 4 introduced female gorals

Spring (3/1~5/31)

Summer (6/1~8/31)

Autumn (9/1~11/30) Winter (12/1~2/29)

- . MCP FK FK MCP FK FK MCP FK FK MCP FK FK
NO N (point) 50, 95% 50% 95% 95% 50% 95% 95% 50% 95% 95% 50%
F-01 191 0.71 0.20 0.04 0.72 1.43 0.26 - - - - - -
F-02 1,189 1.00 0.53 0.11 0.83 0.32 0.06 1.02 0.33 0.06 0.75 0.33 0.07
F-03 2,078 0.51 0.13 0.02 0.76 0.17 0.04 0.52 0.23 0.05 0.39 0.12 0.02
F-04 650 0.10 0.05 0.01 - - - 0.66 0.11 0.02 0.27 0.12 0.02
Mean 4,754 0.58 0.23 0.05 0.77 0.64 0.12 0.73 0.22 0.04 0.47 0.19 0.04

sd 0.38 0.21 0.05 0.06 0.69 0.12 0.26 0.11 0.02 0.25 0.12 0.03

*F: Female, N: Number of locations, MCP, FK (ki)

=9 7ts4 A7 sl Aga
RS Eo AEste Zlor dodn. 297 fgo w0l
e Aol M s A oA o7t &A= €
Aol g7 mizol Hagke] Hol A7t e AL
ke o] Hol7h BEG AZHE FFdo] Tt

7} Aol 9lrkar 34¢) a1 (Myslenkov and Voloshina, 2012),
2 AFoHE g 7heEol A5 dol Sk olfe
N7 72 AEstA stefskA] Fstod, 4717t fle WA 9

BEd EQAAE AT 5 glof A7) f5o] B2 FE
A Wste] AT we AR Y 27h £A4o] o] RojHok &
ohi gerE.

3. AZE 13}
AAE A= o] g2 FAT A, 5(34,59)9 o8& &
AL 435m(28.4%), o159 o] & EAL 464m(26.7%), 7}
&9 ol 542 414m(28.8%), A&2| o] 542 393m
(212%)2 oFo] 7MY i Aeol ¥ AR YEyt
(F=0.783, P>0.05)(Figure 4). o] &gt 1L E=9] o]&2 HopAt
Abefol ol 53 AXd IA R o](Cho et al., 2014)3}=
Aot FAFSHAARE, A Q] Aol oAl Abefo] A
ofF 312m, HoMith =¢f WARE YAl Abg2 7Ime) 1A
AtolE e AL, =9 WA Homt AFg2 Aoy
oA A zol7k Al=dl, ol A=A SAUA =
o WAE AFFe EHUA 97 H2ad Aow ddd
ok Abol dRrA o s IAYE Aeste AoR dHA
UAARE SLA o A glo] M4 A o] Fef § A gl whet &
24 4= 9l (Schaulskaya, 1980), =¢] BFALE 7 AbQFo]
Zr WA AEE o] ¥t A2 AL 715 A
A aclo] Aojx ko W7t A2 o detEn, 7z}
HAE o] &I EE 200m~600m=Z = Z}o]7} §lo

Ol

P

K

WA 5 =2 w0 o5 5, 6,7, 89 ATt st
[e]
1

2783 A& 11, 12, 190] ETL YolAl EHS 1
oja ol =9l WARE FA ATFY AEE 1A wE
A4 ol gHsHE el T S T, Aol EAo] ¢
L Aol R o)§ B2 Hekat shetg e
A &Hel A7k AGElojof T Aoz erEch
0.90 B MCP95%
0.80
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EO.GO
Fl
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&
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Figure 3. Seasonal home ranges of introduced 4 female gorals
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Figure 4. Elevation changes in season of introduced 4
female gorals
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