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Current status of population size and habitat selection of
the long-tailed goral(Naemorhedus caudatus) in Seoraksan National Park™
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ABSTRACT

This study was conducted investigate population size and habitat use for the conservation and management
of the endangered long-tailed goral in the Seoraksan National Park using feces and camera trap during 2010 to
2014 (track survey, camera trap). As a result of feces tracking and camera trap, its population size was estimated
as 160 (camera trap)~251 (feces) individuals in the Seoraksan National Park. The goral prefer 35°~60° (slope),
600~700m (elevation), NE (aspect), 0~50m (distance to stream), 300~600m (distance to road) and bread-leaved
forest (forest type) according to field tracking of fecal. Based on field camera trap, we estimated the age classes
of goral populations and activity of gorals during day-time (07-18 time, 56.5%) and night-time (18-07 time,
43.5%). Such analyses of population size and habitat use of the goral could be applied as important fundamental
data for conservation of gorals and management of their habitats.
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Aot 3 d BFEY7] A% (Naemorhedus caudatus) A+ 271¢ AR o] & g} 711

H2 017120l AroF(Naemorhedus caudatus)S E-3-7F
(Mammalia) $-A|Z(Artiodactyla) A~3}(Bovidae) AR
(Naemorhedus)ol| &5t= 224, dA) 4-L(N baileyi, N.
caudatus, N. goral and N. griseus)S. 2 £ I o
(Wilson and Reeder, 2005). +8 EX+= /;l"“é(32%), A=
(B1%)o. 2 ¢e A Qlth(Mishra and Johnsingh, 1996). At
OFL 147 A7} B 12L FASI, A= 1230 17
AE oy EZ0] 820~1,300mm, 72} 20| 80~200mm,
s 22~35kgoH, B AL FA o BEE ITh(Won,
1967; Yoon et al., 2004; Cho, 2013). & #| Atk S FHo}
Ao, glAlot Fi, S S5, o] AAlskd, ko=
Aoril, o, 3H4d, DMZ, &4, 412 ol gte|o] §iEst=
ZAoR dHA tH(Yang, 2002' Duckworth, et al., 2008;
Cho, 2013). 4} 7HAI ¢ 2lAlobe] A9 ghRH A7)
102704, 22 eldd 1157) Zﬂ (Voloshina and Myslenkov,
1992), Z3to] A< 109+ 74| (Piao, 2013), g9 7
20024 =4 Q1 &4 2AF A} 700~80074 A, o] F How
o= 1007§A7F AAst= Aoz defA  Slk(Yang,
2002). 19644 393}t 19654 29 JEL2 ZFLE o Aot
6,00071 47} ) 7]20] 9JtHWon, 1967). A A14] o] &
Ao dokAl A x= 9] Akeko] GPS collars o] &3} —/FZ*J
HE BA% A3} 3k JAEF AAIEE 30°~35°,
500m, A2k A= 50m, EEQ—J 712 100m
A A Z 8 (Cho et al, 2015), A4t +HZY Y
k9] Z 4858 E A (Choi and Park, 2005), A oFAF At
A3+ 3 7H(Choi and Park, 2004; Seo et al.,
2008), A oFAl AkoFol BFEA B A(Cho et al, 2014) 50]
A7 AT A4 A7tel ofa) H&3E 1
R R QAR AAA 3z %
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Figure 1. Map of study sites in the Seoraksan National Park
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Table 1. Numbers of fecal deposits analyzed this study
Location

Year Naeseorak Waeseorak Namseorak Jangsudae Total

2010 142 79 8 16 245

2011 121 64 47 42 274

2012 7 4 1 9 21

2013 - - - 12 12

2014 - 3 14 17

Total 270 150 70 79 569
o]- gt L, A HHE thE AR EHdte FEH 9t A=, AAA o] & 54 59 AR £4& 913 SPSS 20.0
A77b gk & FEo] 7heet A2 G A qlof o]t & &7k ttest, one-way ANOVA HA& s3Il o]
EAS ot Azl THE 4 WS 2 T oA ApolE Hel FFof disjH= LSD A=
5} th(Wang et al., 2008; Chen et al., 2009, Myslenkov 23935}t
and Voloshina, 2012; Cho, 2013). AFFEH.S W o] A g
W22 ol gatel a4 HHHE A 3074 40 A 7}
(Dol A7)e ZAste] 439 Bolz A L4}
AL, & L096710] B¥ L (fecal deposin ol 24 7Hs 1, EHZEAL
gt 569719 S ez F4e 35kl t(Table 1).

FhaetE Y B2 2010~2014d 52t 261 S o] &5} Aoprb=d S s a0 AGde, ofdef, gdof, &
o] 2=33}91 11 (Table 2), HiElg] AR A]7]9] 45~60Y 7+2A )R Yol ¥ 275 v R A eE 9ot
O 2 HAstrh A A 2 E FH, F FH F oh A Y A9 £ F 1L,09670 E¥ 1 F S740l
g, d 34 HE, 42 A T 5 F 409 TIeer 7HeRt 569709 RS tiide® EAR A 3719 A

33 L (KNPS, 2010; Cho, 2013), Myslenkov and
Voloshina(1989, 1998)2] 7j7] 2 54 whelo] we} 44
S8 e TR HHCRE A, oA, A7E
FuhE woelo] At AR AHE 1xTkrel
BolwAS 720z o7 waE Bue ude 245
ol 3 Ao W M= o AZATEA, oA, M7hez
Uiro] B39, AFE0) GPS HEE nio® A4
A ol g W A ZE AT #A4Z Fask it

GPS %3+ GPS map 60CSx(GARMIN Inc., USA)E
o fafo] ek, MR Y B AL 1125000 47
AHE(ZFEA YA EY)E Arc GIS 9.3.1(ESRI inc., USA)

(~Tmm: A7), 7~8.9mm: oFJ A, Ymr~: AANE o] 7H55t
o tH(Figure 2). AAHOZ ~Tmm7} 8871 (6.39+0.49,
16.2%), 7~8.9mm7} 2987 4|(8.08+0.55, 54.9%), 9mm~7}
15770 4)(9.72£0.65, 28.9%)2 HAE 1 A& 428 2}
o] & HYTHF=736.317, p<0.01). Aot 2 & 4617]2
By 2 o ZAo] 7153 2637012 BAS Aap B A
4 1057041 7F A8k Aoz SRlE gl FHA] =
7~8.9m7} 53.2%, ~6.9mm7} 16.2%, 9mn~7} 28.9% = Ut
gruteh ot A9 F 236709 #¥ F o] 7hed
1597) 9] #£H& AT A3 24 7270A]1 9 A4 o] gl
AL, 7~6.9mm7} 50.3%, ~7m7} 16.4%, 9mn~7} 33.3%E

& A4-3to] DEMGIAE 10m)S A% & BAstqich 7 WERETh gAf F 184719 &9 F 4] 7k 687)
Table 2. Numbers of camera traps analyzed in this study
Location

Year Naeseorak Waeseorak Namseorak Jangsudae Total

2010 57 29 - - 86

2011 48 12 16 8 84

2012 5 3 3 4 15

2013 - - - 37 37

2014 - - 2 37 39

Total 110 44 21 86 261
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Figure 2. The width of goral fecal depending on age
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Figure 3. Distribution of the width of goral fecal in the
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= H(1,0357]) S22 AK(Table 1)of 93t A oPAk AFGFe] A]
AJA] o] g-of| Tt 4] AIK(Table 3, Figure 4), Aob4k A
okl AAE o] 82 60°~7} 19.9%, 35°~40°7} 19.8%,
30°~35°7} 17.3%, 25°~30°7} 11.1%2 YERGTHF=1206.761,
p<0.01). =¥ 0] 8L 600~700m7} 20.9%, 700~800m7}
17.2%, 900~1,000m7} 16.3%, 500~600m7} 15.0%= L}E}
W th(F=692.503, p<0.01). &2] o] &2 NE7} 14.3%, SE7}
14.1%, S7} 13.9%, No| 13.1%=2 UEPFTHF=64.821, p<0.01).
A9t Az AT 0~50m7b 35.4%, 50~100m7}
28.5%, 100~150m7} 17.1%2 YEeRGTHF=1389.413, p<0.01).
29t A 479 Azl 300~600m7} 14.3%, 900~1,200m
7} 12.9%, 1,800~2,100m7} 12.3%2 R CH(F=21.457,
p<0.01). A &2 & 5o 40.0%, Z3rHo] 34.5%
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Table 3. Patterns of habitat use of long-tailed gorals in the Seoraksan National Park (%)

si © ~15° 15°~20° 20°~25° 25°~30° 30°~35° 35°~40° 40°~45° 45°~50° 50°~55° 55°~60° 60°~
ope
P 3.0 3.4 4.9 11.0 17.4 19.7 10.4 5.5 3.1 1.8 19.8
. ~200 200~300 300~400 400~500 500~600 600~700 700~800 800~900 900~1,000
Elevation (m)
1.8 2.8 4.6 11.0 15.0 20.9 17.2 10.4 16.3
N NE E S SW w NwW
Aspect
13.2 14.3 11.2 14.1 13.9 113 11.0 11.0
Distance to ~50 50~100 100~150 150~200 200~250 250~300 300~350 450~500 400~450 350~400
stream (m) 354 28.5 17.1 10.8 1.8 0.7 0.4 0.1 0.0
Distance to ~300 300~600 600~900 900~1,200 1,200~1,500 1,500~1,800 1,800~2,100  2,100~2,400  2,400~2,700  2,700~3,000 3,000~
load (m) 9.7 14.3 9.7 12.9 11.7 12.3 11.6 5.4 5.9 2.8 3.7
Forest t Hardwood-forest Mixed forest Miscellaneous Pine forest Land of cultivation Larix leptolepis None
Ores c
P 40.0 345 155 64 0.9 0.9 1.8
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Figure 4. Characteristics of habitat use of long-tailed gorals in the Seoraksan National Park. a: slope, b: elevation, c: aspect,
d: distance of stream, e: distance of road, and f: forest type
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Aot s BE7] A S (NVaemorhedus caudatus) NAT- 27194 A4 A o]& &% 715

]L L9%Q21IE 7P @A Yedd. 7 Ao =4
EE fYs Aot e AOE UERSLTHE=2.566,
p<0.05)(F1gure 5).

7 &

O ZHFY AAA o] S AR TESET] flEA
= YA FA 24 (radio-tracking)o] E Q2 3}Aqt W2 A|7Fat
o, Hl Fo] Basjrt. olo] tigh tfto g o] §3 4
Ue B Bdoyg £4& %@3}% Z o] th(Sanderson
et al., 1966; Zhang et al., 2004). AFoko] H3} Z 7o
o T FEE 270 sl Aol E EO:] TEol 7hedt
Aog d#HA Jrth(Wu et al., 2002; Wang et al., 2008;

Chen et al., 2009). F=2] % AFFe] HTt A A2 of|A] 9]
7Hxﬂ/\ AR 23 1005 1.5-278A] 7} 4 2] 8HH (Piao,
2008), -2jufete] 749 AR #H AL 53l 864~920
MAQ Akoko]l MAlst= Aoz HuE v 9lth(Cho,
2013). o] oA dARolA EHER 24 30714 -
74(71019} A7) & SAsto A5 EA6 L AAE(H
O &) FLEsto] Aoabm g oA 2517041 9] At A
*ﬂe geletalet Ao #¥2 wRot neplol g £
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FY 5 F MY 7Fo R St =dI(KNPS, 2010), 1
oo HATHY] EA(EEL AA, F7 &, AL A
5 7 AS 2 EXRoR RS o ﬁﬂr— =&
o gubg o @ AkoFo] Zrﬁﬁ*é Eo|n of7to= 2414
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11% _SL

2004). o] AFo| A= siugtEN A Ad} F7F 56.5%9)
o7 43.5% UERen], 2 BE Azhe A Az
A T $A900] SRIF YT Arel A4A o] ge
AHo7HE S 248 Y3t Fa3% QA (Mishra and
Johnsingh, 1996)%, BAtE = 35°~40°5 o] &3}= Aoz
& A Qlth(Yang, 2002; Cho et al., 2014). o] A=
60°~0f| A 19.9%, 35°~40°°| A 19.8%= H|=3t Z2FE
EFYi Sl=ull, Abeke] wi A Al g ol 200~5007] 2] S H
Ast7] wZol 71 Alzkol B asty ojnf 9Fo] =& &
EO| ®oF =7 o AAE A v E o]&-3ko] 60°0]

Ao A 35°-40°¢] ol & AAIE o & AT Aol
G Aeg gdgct 150 AL 7|29 600~800mS
SHThE Aake} v%d S W eTHCho, 2013), o] o
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7 w2 AEE ol &SI FE dFS ol &t 7l
& St (Nasimovich, 1955; Won, 1967)9}= &g E51
FFNE| A 14.3%, SEO| A 14.1%, SO A 13.9%, Noj|
A 13.1%)& Azaldsd, ol B xAjel 44w
Ofgh 2ol = THETE A} A4 XS] A2l 7] 100m
o Hrt AL A= BT o] AtolA = 0~50mef A
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o] A A AEof o}z ZQ3%F Q09 Aoz BAF T},
AT YE Hh9] o] B 2 o] P FHloA
Aol &2 AFlste AR Bddt B2 A= ¢
T, HAEHRE 7R EAGHIH. ERef 4479
A2l - =2 200m o4 AT E, A=7 Y= A9
ol &RAFFY =2 919 A2 100m ©o|U(Park, 2011), &
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12.9%, 1,800m~2,100mof| Al 12.3%= A 98 =Z¥E Z}o]
S UERH T A2 SAFH A 40.0%, ALEFH|
A 345%=2 dey F2 ZYpdoa] AAske Ae gl
o5 QG A2 o r Aoibarg gl AAlske Abe
O MAF= oF 166(7HH 2t ER)~251(RH) A 2 42
»17H1ﬂ4 27191 1007] A Heh ol QMg A o= A4 5kaL
2}0] 5} % t(Shaffer, 1981; Berger, 1990). A otAit=+
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