Journal of Wetlands Research, Vol. 16, No. 2, pp. 193-204 (2014)

Moo MASE= MADAK Gloydius ussuriensis)®]
152 MAIX] Elo| 2 21 1jjd

o oy a1t
=y - 544
FEE LR P

Distribution pattemm according to altitude and habitat type of the Red-tongue viper
snake (Gloydius ussuriensis) in the Cheon-ma mountain
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Abstract

The distribution of animals is affected by habitat selection, and habitat type and prey resource are important
factors affecting their survival. This study was conducted to investigate the distribution pattern of the
Red-tongue viper snake (Gloydius ussuriensis) with respect to altitude, habitat type and distribution of potential
prey resource in Cheon-ma mountain, Korea. The study area of Cheon-ma mountain was separated into three
altitude categories (low, middle, and high altitude) and the habitat types were categorized according to
presence or absence of aquatic ecosystem and the preferred habitat in relation to altitude was determined. The
distribution pattern of Red-tongue viper snakes was significantly different according to altitude and habitat
type: they were mainly distributed at low altitude and in the water valleys. The distribution pattern of the
Red-tongue viper snake correlated with that of amphibians. The analyses of microhabitat use of the
Red-tongue viper snake and amphibians showed that their microhabitat types were not different significantly in
water valleys. In conclusion, Red-tongue viper snakes were mainly distributed in the water valleys at low
altitude and this is because amphibians are important as potential prey of the Red-tongue viper snake in

Cheon-ma mountain.

Key words : Red-tongue viper snake, Amphibian, Distribution, Altitude, Habitat

+ Corresponding author @ Jeong—Chil Yoo , Tel: +82-2-961-0849 Fax: +82-2-961-0244, E-mail: jcyoo@khu.ac.kr

rok

1Zax[sts|x| ® 163 ®25 (2014) 193



1. M2
sge] P¥E PEsdel me Ags g o
e wom, AHHow Jzdolws Fad An

1991). Xl S wx= allel dig A=
i AR A7)k MAA] 540 Al
He gho] AyEar gloH, Fo| %
2212 M e)(Habitat selection)ell 244 @glo=z =
83k (Berg, 1997; Atauri and Lucio, 2001; Leyequien
et al., 2007). T=2] A AX]A 82 H2)(Reproduction),
5™ (Hibernation), #|4](Foraging)®] 2%lo| d&S vt
+UHOrians and Wittenberger, 1991; Stamps, 2001;
Glaudas and Robles, 2011). ©]% 2|2 ZI3le} A,
FEoll 87 arm 2HEHY, ojuf LAx}e] Hol
AL o] 82 A WA QA S e Ag
AKLife-History) 574 93s 7= 242 82lo
2 Zhg-¥tWhite, 1978; Bilde and Toft, 1998;
Karanth et al., 2004). 12]2=2 wo|ztge] By &
Eo] AA#] dee & 43S n|FTtHCharnov, 1976;
Fortin, et al., 2003).

el Fads W AAAA R WA Ex
sfal low, ofduiAg} dofAgel FH-skAl A
215k 8l ol 2l(Vitt, 1987; Greene, 2001), AF<HA]<
2 7)eo] ke BaAdoli} 3,000m ol4ke] Ao}
At g FRALNE WA RIS SHS B
AIHGreene 2001). 53] Atepx|Hell MAstaL 3=
el wx osEel 49, nmel Qw4 Y
(Luiselli, 2006; Luiselli et al., 2007). oS Eo] T4
ofrJo}x| e  A2E=  Siberian pit viper(Gloydius
halys)®] 735 4,000m 7HAARE AR glom,
Z=o| A2s= Likiang pit viper(Gloydius monticola)
°] 7§ 3,600m oA 4,000m Aol ARt HHAFCH
(Mattison, 1995). o]#igt o]fr= =W uloA A
Fahe Dol A9l 54 Rxsn
oA Agsl7] wlEo]th(Luiselli et al., 2007).
ofye} FUdt A9 o M2lsl= AATES
o wel Bxshs AL ztolE YERZIE
. dE 0] o]ZE]¢}e] Gran Sasso AHol X245}
= European viper(Vipera aspis)®] 73-%-, 1,200m 14
1,900m Apololl A #zE ) 0™, Meadow viper(Vipera
ursinii)®] 7% 1,650m °l4 1,900m AlololA -2y
ACHLuiselli et al., 2007). ol A& =] $](Ecolo
gical Niche):= A 2|#|¢} wolo] e} tpo] #|u, o]
23k S T AAS Arskeb] S8 veRd

EloME o

T =g
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CHReinert, 1984; Luiselli, 2006). 53] AF}tx|ol] A]
28l= ARAVI N Viperidae) W72 ¥3X= 129 U
A%t ATS 7HAaL 1o (Luiselli, 2006; Luiselli et
al., 2007; Scali, et al., 2011), 2L%=o] w2 Aol 3
g A7 gdstAl gL 9ltk(Santos et al,
2006; Freiria, 2008; Zuffi and Bonnet, 2009). dWF2 o
2 sYg Aol A2lshs ARALY] EElet ¥
ojatlel sfedo] fFARSHARE FEo] EEE Lkl
upg} 2po] 7} YERtHMattison, 1995; Luiselli, 2006).
P T wet 543 wolg HEsh|w s,
AM2x o] B4l whet wole] FR7F A= g
ThHPough et al., 2004). o]x 5 #2171k FF $e] A
AA] AE2 dashs #ole FH2e 98 Holakd
I} Ak 3 sElS 7FRITHLind and Welsh, 1994;
Heard et al., 2004; Klug, et al., 2010). ZLB]E.& o]
AHe- wiol Byo] Fa3k @47 283K (Barbault,
1971, 1987). Yykzl o7 RE wlo SAMoln F&
doldle v Holxbd(uT, EAfE, &, ©f
, TET, HAF S)S ol-&ghK(Luiselli, 2006).0]
2 LEedn e T3 (Water
balance)S 913l FHol| FEsta = FALY F
7} F238F #utk ol 2kSinsch, 1990; Lee, 2009), 2]
7IZF &Rt Eell A & ] well ko] F-g
S HuUA FrH(Madison, 1997;
Richter et al., 2001). AFA G2 294 FE f-5oll
we} AT Sgxelow Wel AAAT} A
(Semlitsch and Bodie, 2003), Al A|AA] SRl A
AMAshs W diFE AR oRE FHATH
(Gibbons et al., 1977; Kofron, 1978; Semlitsch et al.,
1998; Bodie, 2001). whebr] skobx| el f1x1gk A=
& AT FEFAA T AAATE =, W
A= AAZ2] Hololgo 3k ASA}(Life-History)
% 7155 3} JtKSemlitsch and Bodie, 2003).
Tl AEAYINViperidae), RO Crotali
nae), AEAEHGloydius)dll &3 T F 3TORE
AR AN Gloydius brevicausus), &S AN Gloydius ussuri
ensis), A AEANGloydius saxatilis)7} A28t ATt
olF HARARE =, T, glAlofel EEsHH, 3%
o ARAL Foll 7P A7 P Arow dEoe] wl
Hatar, A 1= FA Tl F2= AR el
FAT, AT, EATF Y &Y HAFEEs FE
E2]3HK(Shim et al, 1998; Kim, 2010). AA7HA] =
Well A= AlF=el kel A2jskal gl 4aEAL
o ATV, WeH, AGE B Holo]gol w3k 4

B2 157 A E ATHKim, 2010). 12 U] Fo]

2



AAshal le ARARe] FEd] i A=
o]Foxl wb vk whhA B A= AFAIGY
Y Zl(Aquatic ecosystem)®] EA| - 2
HrAbe] Ex s sletetr] s 2

2], Holzkle] Qo] 2HS gEo] F3Ek

2.1 ZAX|Y

S ARALe] de} AAAel] mE o]
& AT A7) FETFA el AAE et
THTUBT4050°N,  127°1622°E)ollA] 3= ATt
(Fig. 1). AAHZL 1200ha o™, 7|5 &U557]
FHE 7HH, A HY] A7 108T o]

5
3, AF TS 1,300.7mm ©|th IEE §12m ©]
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I, SRkl 400m o]ak7F AAAA ] 70.6% = oh
2 A AP 9ubsk A Ho]thLee et al., 2002; Kim,
2007). Fwprkell 1x]gk AR eSS A &
A 5ol wEk Eo] = AlS(Water valley)™} 9]
$1= A= (Dry valley), 744 %(Dry land) o2 -3}
Fom, FAA|N FHAL 51.8ha Tk FAAY
o] szl wE MARE #2438 A3} 200.1m
A1 400.0m T-7Fe] F WAL 19ha 2 Eo] &= Al
o] WAL 154ha (81.0%), S4XHe] WAL 3.6ha
(19.0%)2 AA38kaL vk 400.1m A 600.0m T-7F
o] A% & WAL 188ha & HFAA| o] 99ha
(492%), =°] 1= 7=l 8.9ha (44.2%), =°] U+
Al=ro] 1.3ha (6.6%)5 #HA8kal Utk 600.1m oA
800.0m T-7+e] 79, F WAL 12.7ha 2 /A H 0]
10.4ha (81.9%), E°| ¢l Al=o] 2.3ha (18.1%)5 =k

A8 .

[ study site

@  Amphibian

* G. ussuriensis Dry land ==

= Water Valley

Dry valley

I 200.1m <
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Fig. 1. The distribution of Red-tongue viper snake(Gloydius ussuriensis) and Amphibian from study site in
Cheon-ma mountain, Korea. Record that this map includes only 30 snake and 115 Amphibian individuals
(i.e.,58 Rana huanrenensis, 2 Rana dybowskii, 44 Rana nigromaculata, 7 Onychodactylus koreanus, 4
Hynobius leechii).

2.2 EAPZIZE L OFQIEA}

HAmalel &e7] 4 2 2428T oW, B
T 49NE 55 AAEl, 1090 sHl| Eojrh,
WA A7) 9 o|thKim, 2010; Shim et al., 1998). L
R HARALS] WHAAZ 9} FHAZE e ste]
201237} 2013\ 0] AA SYFE] 8Y7HA] W A

e F 23, 94 OARE 3-4AZHESH ZAE A
Yahrh. Ao R AE Aol #H9uy F
2 1m oA Hol 50m oJule] A el 91X g

)
o} 24 W BT FWe FAoz wAISIL )
ANSS 9Ia) Hamate] Ag, wpre] el =

52 Adste]  ¥AI8M9alBlanchard and  Finster,
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1933, HEA AR BAANLL st
GPSE o] &3 HAFARE T8I

el MAAToIA AR T2 PAFE
Frjol9o g o]&atlar delA QItk(Kim, 2010). U}
oA A Hol AU Pl PR dobn
) Sleh BT B4 frek 2718 Telsel 44
TAPY x4 7HEsE Holxplel Fon|E(Salientia) <]
A=Wl (Rana  huanrenensis), S82Y717-2](Rana
dybowskii), ZINT-El(Rana nigromaculate)$} 75
(Caudata)®] =5 8(Hynobius leechii), 22| =55
(Onychodactylus koreanus)s “A743}SIc). A7l 74
G drke] Al 479 wrieks ddel AAE T
(Pseudoreplication)¥)= 75 I3l WHS AR

% THChristiansen et al., 2010).

23 00 Mg ER

Aamajel e mwe e Ry o
ohiz] S8l 370e) MFALE, FIAE, ILnE)Z
T Wrlen], 7te) ke somd 12709
oz Arsa. 1w 2

(1) Aa=(Low altitude): 200.1m—400.0m 3+ (Interval
50m: 47] +7h

(2) TIX=Middle altitude): 400.1m—600.0m 3+ (Interval
50m: 47] +7h)

(3) 3L31%(High altitude): 600.1m—800.0m -3t (Interval
50m: 471 3V
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olur] 918 FAEAe] =4 f7ol wel ohe
o] BRar

o

¢

R
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2.5 O|AMAIX|Of

Il

HAmEAbel FAFVE BEE A G| mAAAA
(Microhabitat) &S dolr 7] &) 7HA|7} WA=
Ao mHE W 5m oJjo] Aol Ak Bkl
(Rock, ‘ROC’: 30cm ©]’d9] 4]z} =o] fA|5kar 9l
= A3, Y9 Leaf, ‘LEA™: PFE Wceloly 2h2 o
S7HA7E Aol Sl AR, ¥E(Bush, ‘BUS™: §aL]
7(Diameter at breast height)©] 3cm ©]&}e] U571 €
A5k A1H), WE(Tree, ‘TRE: §3L%%(Diameter a
breast height)°] 3cm ©]/de] U7t $IX]g A7),
A|(Grass, ‘GRA’: ZEF{7F Akl = A,
(Water, ‘“WAT’: =°] {IX3t A|H) 2AE9] HEE
wWEg T BAET

-

=
o
=

Sl e A HARXE FAA P E(GRS80, HE
A2 rdoll FFste] A nEeh AAA 9] A
wE SSeT AAe] TEARE Awd A1
ER 9 (Digital Elevation Model, DEM)<
Haiglon], AR det R e £o 24

7)
TR Aol B Aol xdE W

1

AR BHE APARA|AE T30 ArcGIS
9-3(ESRI 2008)% ©|&8FAth(Fig. 1). 41 mAbe} &
A5 BExo) v} AisleE 1E9 AMARE
371 18l 7 kel &49& o=

Jﬂ

o
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el
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s
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ET )

2l(Sampling effort:

T e olgael BEsson, 2 e e
ks

>

2 A]: Three categories) ZAMAZE / & ZAFAZE
It} 7HAlg = 3855 =8 x 339 F A
AzHog A=z wh" #F J)A|5(Observed
individual)?} 71t 7NAFE o]838le] Wasigic) ®
gk w AR o] zlolE dolry] 9 HARALL
FAF7E o] &g a4 NEE 77

749 BE B

N

EIETEs S ReAS
- Chi-square test (X’-test)= H]|xl
aFley. SAAQ B4 SAZEIHR Statistical

ciences (SPSS, Ver 18.0)2 A}

X
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Package for the Social
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3. A
31 DE0 OGE 22

HARARE A ARG F 3070A SR
Atk AL%E(200.1m~400.0m)2] H-$, 50m HYE L
5 AlE3}e 47077k ﬁﬁ T HIEE 5425870

A1 AT 2.58+0.82)% & 2070 (71 A
10.30)7}F FEE AL FIL%(400.1m~600.0m)2] 7%,
50m WOIE e E AlEse a7ike] Hat
W= 22582 5870 A7 A 3.05£L1DE F 9
AN AT 12.18)7F B2 ot

Min-Seock Do -Jeong-Chil Yoo

LIS (600.1m~800.0m)e] 7%, 50m MY E 1%
AlEskel 4789171e] et I N 0.2540.571
Xﬂ(ﬂtﬂ AAG 1.88+0.97)2 & 1AACIH WA
7.52)7F #FEE AT HAEARE AlEske 12719 A
SRk A Aaxe] Hyt BENIETE TP Ege
w, Ztzbe] nETztell weth 7|y A B A
G o3k 2Fo]2 BYtK50m intervals : X =
27.89, P = 0.003, Tablel). ¥+ olujz} 3709 a1+
T AakelA #Ew AAGTE 7P s=gkon,
71 ARt B ANAGTE Folgh Alolg Balth
(200m intervals : X22=15.62, P< 0.001, Table 1, Fig.
2A).

Table 1. Altitudinal distribution of Red-tongue viper snake (Gloydius ussuriensis) from study site in Cheon-ma mountain,

Korea. Note that this table includes only 30 snake individuals.

"Duration time" is the field effort (hours),

"Sampling effort" is the relative index of field effort per altitude interval calculated as described in the text.
"Low altitude" is altitude range from 200.Im to 400.0m, "Middle altitude" is altitude range from 400.1m to
600.0m, "High altitude" is altitude range from 600.1m to 800.0m.

Low altitude Middle altitude High altitude

Altitude 200.1  250.1 300.1  350.1 400.1  450.1 500.1  550.1 600.1  650.1 700.1  750.1
250.0 300.0 350.0 400.0 450.0 500.0 550.0  600.0 650.0  700.0 750.0 800.0

Duration time 10.1 15.6 224 20.2 31.1 16.1 15.6 21.2 13.2 7.2 83
Sampling effort 0.051 0.078 0.113  0.101 0.090 0.156 0.081 0.078 0.107  0.066 0.036  0.041
Expected individual 1.53 235 3.38 3.04 2.71 4.69 243 2.35 3.20 1.99 1.08 1.24

Observed individual 4 6 2 8 5 0 1 0 0 0 1

25 ~ - 80
70 W Gloydius ussutiensis

- 70
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g s e
"(-U' - 10 g
2 o
o o]
-8 0 0
Low altitude Middle altitude High altitude

Altitude

Fig. 2. Observation frequency according to altitude and habitat type of Red-tongue viper snake (Gloydius ussuriensis) and
Amphibian from study site in Cheon-ma mountain, Korea. (A) Record that this graph includes only 30 snake and 115 Amphibian
individuals (i.e., 58 Rana huanrenensis, 2 Rana dybowskii, 44 Rana nigromaculata, 7 Onychodactylus koreanus, 4 Hynobius
leechii). "Low altitude" is altitude range from 200.Im to 400.0m, "Middle altitude" is altitude range from 400.1m to 600.0m,
"High altitude" is altitude range from 600.1m to 800.0m.
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Minduile: dimm smmddavie ~mmmvalioe da . el bhaliibad bamn b dlan D] b

ISuivuuorn pauerin atlurui Ig [0 uLu aliJ riavitat lypb' 1 uie Neu-wl
Al = -dHi7t

3.2 MAIX|| E 2x

A%t AT Z 297417 BHEHAT, &
]

o] = AlFolA 2070A (71 WA 12,1602 7HE
= #EENoH, =o] e AlFelA eZ/A (I
A 7.82)7F BEE AL, S7EA A 3AA (] H
Table 2.

gue viper snake (Gloydius ussuriensis) in the Cheon-ma mountain
WA 9.02)7F HEHAT. =0

Awatel 7o) ARG AV sk
e o] Qi AT A3 g Huae
71t FRAleE A TRAG s A Ao wet S A1 A
o7 §o3 2po]E BT (x5 = 9.50, P = 0.009,
Table2, Fig. 2B).

The habitat use of Red-tongue viper snake(Gloydius ussuriensis) from study site in Cheon-ma mountain, Korea.

Note that this table includes only 29 snake individuals. "Duration time" is the field effort (hours), "Sampling

effort" is the relative index of field effort per altitude interval calculated as described in the text.
valley" is the site with enough water resources, "Dry valley" is the site with scarce water resources,

is the site with no water resources.

"Water
HDry landll

‘Water valley Dry valley Dry land
Duration time 62.5 40.2 46.4
Sampling effort 0.419 0.269 0.311
Expected individual 12.16 7.82 9.02
Observed individual 20 6 3
Ma
g 25 o - 80
2 3 W Gloydius ussuriensis c
3 c
3 50 - —~Amphibian <
“
3 - 60 g
bS] <
3 50 ©
) i
G 15 -
5 e
- - 40 o
¥ =
S 10 &
m —
= - 30 +
c
2 20 0
c 16 - 20 &
2 5 2
- Q
E - 10 g
2
o 0 . 0
Water valley Dry valley Dry land

Habitat type

Fig. 2. Observation frequency according to altitude and habitat type of Red-tongue viper snake(Gloydius
ussuriensis) and Amphibian from study site in Cheon-ma mountain, Korea. (B) Record that this graph includes
only 29 Red-tongue viper snake(Gloydius ussuriensis) and 109 Amphibian individuals (i.e., 53 Rana huanrenensis,
2 Rana dybowskii, 43 Rana nigromaculate, 7 Onychodactylus koreanus, 4 Hynobius leechii). "Water valley" is the
site with enough water resources, "Dry valley" is the site with scarce water resources, "Dry land" is the site
with no water resources
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3.3 D0 m2 Ho|xtyo Ex

FAFE A A GA F 115A] BEE A
ok A 31%E(200.1m~400.0m)2] 79, S0m HEIE 1%
£ AREskst a/71re] Hat BE W= 17.55970 A
I WA 987831402 F 7070A)H A
39.48)7F EE T T 315(400.1m~600.0m) 2]

50m W9IE s AlEske a7lke] Hat
Wl 9.75+5.0670A(71T 7HA15 11.68+4.24)= &
39AACIH G 46.70)7F  BEE Tk
(600.1m~800.0m)2] 4%, 50m W2 1=E AEs}

BT

Min-Seock Do -Jeong-Chil Yoo

sk 4Tk Heyt T RIEE 1L.5:1L.7370A(7 19 AN
Ag 7208372 F 6/NAIH AT 28.82)7F

= Ak Wﬂ%t Mgkt 12709 =Rk A
Auwe] Bt BN EIL /1 Egron 7bzte] 3
Lgbel| uwhet 7)) 7HﬂlT9Jr wHE NAFE fojet
2}o]Z HITH50m intervals : x*11=72.18, P< 0.001,
Table 3). %t olye} 3709 n=47F F A arkol A
w2 AAGTE P =keH, 7 AASe B2
MATE FY8E ZolE HITH200m intervals : X
2=42.92, P< 0.001, Table 3, Fig. 2A).

Table 3. Altitudinal distribution of Amphibians from study site in Cheon-ma mountain, Korea. Note that this table includes only
115 Amphibian individuals (i.e., 58 Rana huanrenensis, 2 Rana dybowskii, 44 nigromaculata, 7 Onychodactylus koreanus,
4 Hynobius leechii). "Duration time" is the field effort (hours), "Sampling effort”" is the relative index of field effort per
altitude interval calculated as described in the text. "Low altitude" is altitude range from 200.Im to 400.0m, "Middle
altitude" is altitude range from 400.1m to 600.0m, "High altitude" is altitude range from 600.1m to 800.0m.

Low altitude Middle altitude High altitude
Altitude 200.1  250.1  300.1 350.1 400.1  450.1  500.1 550.1 600.1 650.1  700.1 750.1
250.0  300.0 350.0  400.0 450.0  500.0 550.0  600.0 650.0  700.0 750.0  800.0
Duration time 10.1 15.6 224 20.2 17.9 31.1 16.1 15.6 21.2 13.2 7.2 83
Sampling effort 0.051  0.078  0.113 0.101 0.090 0.156  0.081 0.078 0.107  0.066 0.036  0.041
Expected individual 5.85 9.02 12.95 11.66 10.37  17.98 9.33 9.02 12.28 7.63 4.13 4.77
Observed individual 7 29 17 17 14 14 7 4 4 1 0 1

3.4 MAX|0| mE HO|XIHS

sx

WA FE At FawolA Z 10970A7F B2

w9031, =ol Sl AlFelM BAAICIE A
45702 7P = BREeH, = gl A=l
A 2070A(Z 1) ARAlSE 29.37)7F BEE AL, S84

Table 4.
109 Amphibian individuals (i.e.,

Ao A 1670A(71T) A 33.92)2 7 HA B
=k Eo Aol A Ao A A7}
7P E=dTE FAFS 7 JiAet B A=
A2 Aol me} AR folgt AfolE BT
(x%=28.76, P< 0.001, Table 4, Fig. 2B).

[ R=
A L.

The habitat use of Amphibian from study site in Cheon-ma mountain, Korea. Note that this table includes only
53 Rana huanrenensis,

2 Rana dybowskii, 43 Rana nigromaculata, 7

Onychodactylus koreanus, 4 Hynobius leechii). "Duration time" is the field effort (hours), "Sampling effort" is

the relative index of field effort per altitude interval calculated as described in the text. "Water valley"

site with enough water resources, "Dry valley"
with no water resources

is the

is the site with scarce water resources, "Dry land" is the site

Water valley Dry valley Dry land
Duration time 62.5 40.2 46.4
Sampling effort 0419 0.269 0.311
Expected individual 45.71 29.37 33.92
Observed individual 73 20 16

ro
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3.5. OJAMAIX|O| ME AMADAIR AME9 93(18.28%), HFI(17.20%), 1E{(13.98%), =(10.75%)
=8 wog AU FAF A, AAAA 2k

= 2A1977%)7F 7V A BEEQeH,

Bo] Qi Aol wEE ARAL 20719} (19.19%), BF$1(16.57), 2(15.99%), ¥5(15.99%),
AF ISAAZE ol8e A ael AR B (psoupeom pAsst A8uAsE AR o
A Ak AEEAR] AR vIaAHA 82 T 2 gg nandd et BAM0R fe@ dolF

Bl AL K
I 2

A(2043%)7F 71 S22l AR, AH(19.35%),  molx) ehgkeh’s = 2.05, P = 0842, Fig).
25 B Gloydius ussuriensrs
O Amphibian
20
<
S’
g 15
E=]
3]
>
—
@ 10
v
e
(@)
5
0 .
ROC LEA BUS TRE WAT GRA

Microhabitat type

Fig. 3. The use of microhabitat within 5Sm radius by Red-tongue viper snake(Gloydius ussuriensis) and Amphibians from

study site in water valley, Cheon-ma mountain, Korea. Record that this graph includes only 20 snake and 73 Amphibian

individuals (i.e., 26 Rana huanrenensis, 36 Rana nigromaculata, 7 Onychodactylus koreanus, 4 Hynobius leechii). ROC =
Rock ( > 30cm diameter), LEA = Leaf, BUS = Bush( < 3cm DBH*),TRE=Tree(>3cmDBH),WAT=water,GRA=Grass.

4, 0 & 2 dHA SIth(Reinert, 1984; Luiselli, 2006). &}A]
AARAY Aake] FR2 REEI olfi: MEdh=

L =] Hi 5
2 A= Zﬂf’}ﬂ'oﬂ AAelE AHAEARY] B O A=A BT} Ho|zpYo] EA st Q7] wEoeleln
| 548 gefstaral areel Aax], wolddl A A7t thEgk ojghe]ole]Gran Sasso Aol A 24]5H=
ol el $HE BEel FAHNG HARA] g 2% gk Al wEW 1200m-1900m
785, ameh AR el wEh ch2 A Earskar gl W% TS som (AoE Aislelel RAlg A
Rnom, 53] AAe} =o] = AlelA FE European viper(Vipera aspis)®] 73, T2 A 1%
FEEATHFig. 2). GO A aLkmeh AAA Helol  Hze WimE EAFEIAY, Meadow
FIES B THFig 2). viper(Vipera ursinii)®] 735 1,650m~1,900m of] A7+ 2

o]

mul ol)gl 2ARAlel FARO] ek H]AA 2K A=A Luiselli et al., 2007). L&t} Hrpike] A 4]
A A Frol gk AfolE HolA] SkTHFig. 3). b AEARY] g TP whe AR

AAEaye] By w2 wme] FpolZ BAs A 200.0m~2500met 7P e A= 750.1m-~
3 AR b e AAY} BEEgen, wm 8000m oA wIF @Hson, Hd A wles
EolA b AA BRAUT. dutdom Aelxe AT 7P A, Falk, Al e w2
of Ak Qe ARl BRe) B¢, Mustw  EAHAANTble 1. ol olie HdwAR
Q= mEwelsl Eo wald zfolrl vl Ao 200.1m~800.0m o] HirteT-3tel] ZA Exstal A
B3l ¥3 9low(Santos et al, 2006; Freiria, 2008; AEBRT St SRl R ¥ShRE AAA|e] 5
Zuffi and Bonnet, 2009), o]&#]g} o]fi= F& o9} g wtol ALLTh gobdas ¥ RIwV) stopit)
AaAe] B wal zpolrt eR}y] wiel Ao AL AT AR T Al WA AarieelA
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81.0%= A Fom, Fawol|X 50.8%, ILiLEo)A
18.1%Z2 At Yrth T B Hrale] B
B akd e Al BExdste uel BEmeo)
2to] 7} YERthaL AT

Aol Fake] whel BXEl QlE MAA 5
gel Atelg obry] fls) wE HHRARE 24
g A}, Eol SlE AlFelA 7 Wol 2
FAAGAA 7P AA LAY debEow B
_z,_ [e) A=

Hol A AAstal e WES i Eaked ¢
ek Axte] Q= HolxdE FHAE]

dol AHGHN ALANLife-History)d 715 atA €
THSemlitsch and Bodie, 2003). twebA] ExF19] 5
7h HAEAR] MAA] EE] FES wHThaL A
Hoth AAA1e] 544 Eo] e Al ExRo]
SN Eo fl= A=l A, ArkAl7] fell=
EAbo] HEeh, S 9e EAbdo] EESHA
T ARlBRE Eo] Q= AlRelA] HARAL 7

A

2 A EE A weE

Awpitel] M2sta gl ZAA1A wHolgdoz oy
HE PAFE gioz uwel AAXd uwE o)
& A% Ad 3 Aol Fo] e AlRelA
71 = IENIEE BT URbA o 22 RAL]
ol o R =M FAE S, FEEES Sl
TR B¥xsta e EAYY #57F Sesid
(Sinsch, 1990). ¥4t o}l Eo] = Aol A48}
I = FA A sh7do] AAl WA A

2~

-
P )5 sk gloh oprre] £E%a e
EoBold e 9] Se ¥ we

WA B AT Tl

Amsd] BESn QE ol fE Aol o
Bo] Sl= Aol E¥stal 7] wWiitolw(Fig. 1), &=
AQe] T PAFe BEA GRS Ay B

T,
Zo] 9=

aL
l pul
WA A EAE), BE

=7 BEEAY. Ik ow F

TEQ AT HFHY SAAR o] &HAY] Wi
o =4 E4Ft AZE cHHerczeg et al., 2007;
Pough, 2007; Wasko and Sasa, 2012). WFH 2JARA}
o] A9, =9 8471 7PE v #EEATh ol e
o= A=Y FEjA 544 FdTol= =0l Bol
st QJAINE FRFE B 3ty

(Semlitsch and Bodie, 2003). Z#|E2 F& 7|31

Fo] B2 FYA wrh FAL AAEo] o
BE Ry wFolela weraT. Bk kel 2
A1

SALS ARl diF PR AT fold

Min-Seock Do -Jeong-Chil Yoo

1978; Lind and Welsh, 1994; Gregory and Isaac,
2004). EAbo] FH-gE spI FA FHel A48t
= WSl Swamp moccasin(Agkistrodon  Piscivorus),
Diamondback water snake(Nerodia rhombifera), Green
water  snake(Nerodia  cyclopion), Banded  water
snake(Nerodia fasciata), Plainbelly water snake(Nerodia
erythrogaster), Graham's  crayfish  snake(Regina
grahami), Gulf crayfish snake (Regina rigida sinicola),
Delta crayfish snake(Regina rigida deltae)®] ™ o]o]&
Aol wEw, 8% wo] okl iR of st
GAFIE At dglen, HARALel e AR
AFH(Viperidae)?] Swamp moccasin (4. piscivorus)©]
EAZE Holo] M= FMF7F 48%= 7MY =ke
], o 34%, 2T 8%, EFTF 5% THEH 5% Ath
(Kofron, 1978). ¥WF ofu]g} E A9} UL A
FAF A RALe] Hololgo] g HPAFi= nprt
AR F2 Fo] A3 AT FAA A HEAR
ARl A7 FAAAL, EA T Holo] RikE
MF7F 552% = 7P =k, Ei 20.7%, AUl
T 13.8%, I5F7F 10.3% THKim, 2010). - Ato]
ME 2aEAle] BEE Aakel 99X =
FHoHAl EXEkaL s ATl iy s}
3L dslen, Holzkglo g o dEE YA
op Al uhe}l HARARS} frAbgE R
HthFig. 2). 23407 Hupalo] A2sh= 44
ALl FEIAL oAl A7 EE7F URlo]
= Arkar ke

TR ow HAupA el Mt HAdEARE A
I5(200.1m~800.0m) Tl AA EF Fxsh= A
o= FRIHOY, T2 Fo] Q= ATl ExstL

A

AE A ILE(200.1m~400.0m)A| G| F= -3k

% sjelo] 9elo] W Ao el s A4
BARe AGAY olsllw A, = SR ge o
Fat Aol WAH T YomE, FF A
Sl hpat Aol s gl Harale] i
Z3Re] o 9177} AETh Ardon 483
Aue AT @ 5 vk Az,

il
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