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Abstract

This study was conducted from May 2006 to June 2009 to find out the 1)
distribution of snout-vent length (SVL) and sexual size dimorphism, 2)
reproductive cycle and litter size, 3) prey use, 4) movement and home range,
5) growth rate and 6) thermal regulation of the Ussuri mamushi Gloydius
ussuriensis (Viperidae) populations in Jeju island and its annex island
Gapa-do. In the case of SVL, on Jeju, the male population was 296-580mm (n
= 63) and the female population 242-523mm (n = 100). In Gapa-do population
male SVL was 215-430mmn (n = 73) and the female was 205-395mm (n = 55).
The SVL of the Gapa-do population was much smaller than that of Jeju
island and the biggest individual in both populations was male. As to the
SVL corresponding to the fertility rates of female snakes, the Jeju island and
Gapa—-do was over 400mm and 330mm, respectively. Sexual size dimorphisms
including SVL, tail length (TL), body mass (BM), head length (HL), head
width (HW), and inter eye length (IE) were examined among individuals
above SVL 400mm in Jeju island population and individuals above SVL 330mm
in Gapa-do population. In Jeju island population, the male showed up larger
than the female in SVL, TL, HL, and IE. Female’s BM was heavier than the
male. In the Gapa-do population, the TL of males was longer than that of
the female and the BM of females was heavier than that of the males. In
offsprings, the male was longer than female in TL and heavier than female in
BM. Together, sexual size dimorphisms in Jeju island population might be
acquired. The litter size of G. uwssuriensis was 3-9 (47 £ 15) including
individuals which had stopped development or which were stillborn. Litter size
was, in order, 4 neonates, 3 neonates, 6 neonates and so on. The total mass
of a litter was 7.2-389g (194 + 75g), neonate SVL was 110-203mn (174.3 +
12.6mm), and neonate mass was 1.1-6.6g (4.3 £ 0.7g). The individual below

_Vi_
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l.1g in BM and 110mm in SVL was not a normal and died on the postnatal
day. The smallest individual born healthy was 145mm in SVL and 2.1g in BM.
The litter size was positively correlated with the maternal SVL, maternal
mass of pre-parturition and post-parturition, and maternal body condition of
pre—parturition and post-parturition. The reproductive cycle of males and
females changed according to the season. A testis size of males increased
from May to August. Testis sizes increased rapidly between June and July
but decreased sharply between September and October. In female, ovarian
follicle increased dramatically in May. Ovulation may have occurred in June
because pregnant females were observed after June. The development of
embryos is completed between mid-August and mid-September. Therefore, it
1s judged that birth occurs during this period. Adult females were in breeding
as well as nonbreeding condition, suggesting that not all fertile females
participate in reproduction every year. (. ussuriensis population of Jeju island
feeds on a diversity of food including: Centiped, Hymobius quelpaertensis,
Hyla japonica, Kaloula borealis, FRana dybowskii, [FKana nigromaculata,
Scincella vandenburghi, Amphiesma vibakari, Crosidure shantungensis, Sorex
caecutiens hallamontanus, Apodemus chejuensis and so on. However, Gapa—do
population feeds on only two kinds of food, Centipede and Scincella
vandenburghi. In stomach contents research, one individual was found to eat
passerine bird. In Jeju island population, as the length of the head was
longer, they take the large sized foods. In the result of mark-recapture,
Gapa—do population seems to be characteristically sedentary, because it has
extremely weak mobility and very small home range size of only 8-167m’. In
the Gapa-do populaton, the individual growth rate was low and growing
pattern was very irregular. This might be attributed to low food ability and
restriction of feeding period. . uwssuriensis also actively regulates body
temperature. Particularly, body temperature regulating activity was more
active during the spring season than summertime and when the temperature

was lower.
= vii -
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| FRANGloydius ussuriensis)= 3% 7+ (Reptilia), ¥ & (Squamata), W o}&
(Serpentes), X AF}H(Viperidae), 2R Abola}b(Crotalinae), 25 A} (Gloydius)©l
&35k 2% (0'Shea, 2005), F-ElyetE Hl&Estol T H55, 5% 2A|o}o
Ax B¥31 dtH(Zhao and Adler, 1993).

& (Squamata)> =rbllFe} WRE EFets R HF 2 IFolt
(Pough et al, 2004). ©] & Wolkol| &H3a}= ARAIIE= IH %Ee HE
Gl

= el 1 HUE AR A SAR(Zug, 1993), 2xEd DL o} 73
2 Aoty olFe] HES A s, ozl F}, frEkAlof, oluE] 7}l g 2
2 Z YA B¥3a dth(Pough, et al, 2004; O’Shea, 2005).

[

ARAL = Azemopinae (Fea's viper), Causinae (Night adder), Crotalinae
(Pit viper), Viperinae (True viper) 5 4702] o}3}(Subfamily)® v+l A1l
o1 Fea's viperi= 1% 1%, Night adders= 1% 6%, Pit vipersi= 23% 183%
True vipers= 125 80F°] &€& A JtH(O’'Shea, 2005). & AEA7} E3hy = A
LAtotto] WIS 2 319k = Abolo] A AHS HAske 2E AA 7S I EY
FH(pit-organ)e] U= Ho] EAo|th(Zug, 1993; Pough, et al, 2004). °] <
Gloydius 52 2t ofAlole} =& ol 2x #¥E381H(0'Shea, 2005), 51
159 Agkistrodon 49 AXEAFeL eJHO R {FAlste] Agkistrodon 45Ol
EstEo] gtoy, HEZE=2o} DNA A7IMES o] &3 ATHFA Ao
ola} frefrlol e FE4 H1 5 FTE2 ©7%E (monophyletic)o] obd =
Al %% (paraphyletic)¢! Ao 2 &A%Y H(Kraus et al, 1996, Parkinson et al,
1997). o] % Frebrlol tisol AAsts TE5S 51 tisd A FE594 T
Bale] &£9WS Gloydius®= E8ste] Abgsta vk $gvgte = ARA G
brevicaudus, 7VAAEAV G saxatilis, AR AY G ussuriensis 5 3% 9
Gloydius %9 &3l WEo] AAsta gow, AFEo& HAREAF 155 A2

stal AWM= 5, 1985 S A, 2007, &2 &, 2007).

(o3

_
==

Lo
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S gtel] A At 3FFel tgk A= Slevin (1925), Mori (1928), Dixon
(1956), Shannon (1956), Szyndlar (1984, 1987) & F% <= stx}Eol o3k 3}
SHY AY 2 Aol g A7 5 FTHeR APH ko, Gloyd (1972)
734 1 Chen 5(200D0] o1& =rpwl &

T A= AR FaAE o] gt

o, Ypie 54 A0 HEFY U AFE FHom AGs o] g
d= 5, 1985 ¥H A, 1999; Chang et al, 2006; &A%, 2007, &2 &, 2007).
Wb feteel Aasts HERel AEAe Fol U@ HE dE AP of

T v Aoty HARAb e AT dTRdE A 9 £2dH = 8§t

ol

GERE WeERy] gie] gALS o gate] AL zAsE 2ot ¥
Srut oux A% agdol BA k7] wiol A WA ouix sse

o Y AUe BEANTE FLT 4GS GYsn Qo) kel o
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Z A A

AFEE S Adad AA8 9t HoR AFE BHd 634 v
EAHAR 80, FUE 55)E EgH Qom, WAL FEEAE LGl
oF 1,848,500l LA F S W AVA =, 2000). AFEo] A4 she 2 4mAle] Ale ot

ATE HE AFE BA(IF AFE)H oo REEA F Az Asts

ATFEE Ed 59 33°11 7277 oA 33°33750 7 ol fIAstar lom, AF
NP S Atolol Fi HE b= 142km, FAME 255km oA vk Ao RE
126°08 27 " el A1 126°58 " 50 “ ol HAetaL o™ HEFEF-FAA wEgo=m 7
2% gd¥dos S5 AL 3lkm, A4 A= 73kmol tH(E= A A
B 5-3], 2001).

AlFre] WAL 1,833k = (A FS5EAA =, 2009), okAlol s & 91438t
ol 2o dFo] & HEEAV|F EAS B B7E ofyel Aldo] nig=E

Seiel Qo] AYH/FE L2 AAA ek B9 el F 9
=

-

A8 e as 1950me] ety s s2E {7 8% VFAAE FE

alo] gt eol= thAh Aolg 7|FE FAsta vk olgt 2 ¥ AR F

Wo] | Fe shebate] o r i ko we ARA, =AY, G995
]

AFe WA oF 1/21000] B3t 22 Aol (AFEEAX &, 2009). B9
A AFE-AXNE AAEA UAS 7t &a, Y Edoz= 33009 357
o A 33°10 " 30 " ol Alelo]l dom, ALAowmE 126°15° 567 oA 126°16 ' 5
77 Abole f1A]E Atk

Hoee Ag AYZE AFEe of 22km A "ojA glow, A7) o AHo]

sdete AAEZA ARGl NG meEFelAe AL o 55molth Xz
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Fig. 1. The survey areas of Jeju island and its annex island. (a): Map of
Korean peninsula and location of Jeju island from it, (b): Map of Jeju island
and location of Gapa-do from it, (¢): The section surrounded by solid line is
research area of Gapa-do, (d): Landscape of research area of Gapa—do.
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A1 F ANATY FEo FAAHR AHAT] 0 E

sEAM & 27 AGH Apolet A Zpo] & TR gl o
Eldch w2 29ke] M F (Bergmann's rule)S Y%7} Hmolxal FgAHow Z
TE FEY AT Tt ow de dEA o, FE
of AgEo] skrh. WA 7 7| AFH Aol wl=I1vwke]
stan o Wbl 2 A 8575 dch(Ashton, 2001). &3 Aol HAsE AATE
ol =7]e] Apol7k A7H, 7wkl whet thdshAl v tH(Lomolino, 2005;
Whittaker and Fernandez-Palacios, 2007). 4 Aol A2lst= WMo o =7]
o H& A7 Ao WA oJgks W% sl (Boback and Guyer, 2003), A
A AA st Wol RE XAst= W vl ZAY &L S ol o8&
& #w&Eo] glth(Madsen and Shine, 1993, 2000; Boback, 2003). =3+ #]9 7tF
2719 kel glojxe] Aol A AATLE EE] AR ES] Aolel 3
AA4% Adth(Ashton, 2001). 1 O]9 = FAFE FES] AUIA A X o] &9 A
ol myAoly o FA & ARt 8% Ao AANTH(Martins ef

i

al., 2001).

W A} A7) zpel= AW osiAE YEldTE A
Apd om0l g A% A 7] o] ¥ (sexual size dimorphism) 4> w2z A
28 (fecundity) A¥ To= skl WA GARG FR A7 F W
< W w2 e AR M FeEl stk (Shine, 1978). 4AlES A7|7F S4%

o we xS AAE = 7] wFo (Andersson, 1994; Kamosawa and Ota,

rlo
S
rII.
2
o
ot
b}
(o]
4
ins
N,

1996; Pleguezuelos and Feriche, 1999; Brown and Shine, 2002; Bertona and
Chiaraviglio, 2003; Bizerra et al, 2005), &7l oA B & Fo=z s A
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Ao o]x & A Aar]eldel dEFS WA F% UTH(Shine, 1994).
w A7) #o] ool FA LS AR 1 melE A, mAold M A
TAHES A7) 713 937 (hemipenes)©] Aol &
A7) AES 3 A ME(sexual selection)S W El7| = 3t} (Shine et al,
1999). T=3F Skt & =A7]e] Aolu Wl A7 Aol ME uE AR
Holo] FHY A7]E st (Houston and Shine, 1993; Vincent et al, 2004).
g TRY WS FAXOER FXF TR du tgd S0 2 B Z
SUA BExs =5 9t HJ2EA Gloydius ussuriensisc @ UEret o 5%
B S5 gAlolol Ax E X3 (Zhao and Adler, 1993), $-&|vtefoll A& dHuke
BES FH A B AFE S it AEA|, A4, AAel o271 74A o
Fe el AAstar vk whEbA HARANE GEFS A8 A §ske] Aot
TEAAZE AR wel w5 A7]e AAAV]eld BRE sty IS

WAl AE AFESE Ae FEHQ sbvhme] Adshe damabe] Ao
AT Bl 2s)sh JHAr]0d JEE wweta, oo FFE VAL Lol

o Az R UH

Aol AFEE EE FEES 20061 5Bl 20099 6€7kA] A RAS] ZEE
A7l okl AL S AH FHsAT AlFE FE2 o Aol F-2He

2 SR, 7tuke] nE2 ¥jdls dwH I (ventral clipping)¥} 3] 5}l
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A AT 2719k A H = 7]0] 8 (Sexual size dimorphism; SSD)S H| 3}
7] 93 Fd 2= EZo](Snout-vent length; SVL), #2]Zo](Tail length; TL),
A% (Body mass; BM), # 2 Zo](Head length; HL), W& *(Head width; HW),

T AFol Zol(Inter eye length; IE) & 67FA J2A & o] &3t ol 1g

il
¢

Zolt bm E4E ol§3te] lmAx HRstgov], Bh: FFoldN FEB
W ele) BE7h meldel: FEW wE ofd RERH me 2744 Z4s
gt Mol M F A = AolE 24T u A g8 T B 4
HEAE ol s £A9L ATAL F AR ACD 15CPX,
Mitutoyo)& ol-§3to] 00lm7HA Z4sHarh MeldolE FFololA gemz
A, MY Fe el A3 He FEL SAsem, k Aold AL
% Alele] AelE SAeAThFig. 2. AFE ok 8 AAALKC-2000E ©
g3l 0.1g7h4 Z5sint.
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Fig. 2. The measurement parts of head size of (. ussuriensis.
1: head length, 2: inter eye length, 3: head width.

AF= AT Zhobe A kel mAe] vl £ BE EEe £4
o]& Z&dton, dHAazlolde EAsy] f& ARSE w2 ofd A
g AFg AAY] el Ao A%5H NSRS vusgch JHo=
A&sigivte dde g3l BAA R YAsly] ARE AHdre Fdelz
shglemn, hAlo] ARG ATl BAY] FANAE FHO7L UEd WE ¢
g Ao st

N
L
rlo
X%
N
kit
lo,
N
)
o
iy
=
i
10

(SSD index)E AlAtstomn, 54 0]9
Aol-7tgtz o] 7Hg 2 JNAY FA)/AFES] 7Y 2 JNAY #40]]x1009]
2l& ol &ste] Axtstdar, A9 A Aol A4 = Shine(1994)9] W
wet (2717 & del B s20]/3717F #2 Ao BE wmZo])-1]19 A=
o] g§3ate] At on, el ARG & F5E F(+H)Y #;or FHo] 4A

Ht & A= &(-)9 oz T
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2. BAAY

(covariate) 2+ w40l E o]&si}t. 1811 XY
= 9t =& WHe(variable) 59 542 AAdl #(loge) &=

NS shgon], EAZZINL SPSS (ver. 12008 A3

1. A9 AAZ =27] ¥l

AFE AT BAolE Aol 242-532mn (4220 £ 46.7mm, n = 100), F#A
& 296-580mn (4345 = 51.7mm, n = 63)%Z, 7Fg= JRATS] EZo] A 205 -
395mm (335 + 43.6mm, n = 55), =7 215-430mn (328 + 39.4mm, n = 73)2] W<l
Solglolr AFE AT o LR S R iR s R T R A
17.343, df = 115, P< 0.001; 47, t = 19.128, df = 101, P< 0.001). 4 & =70 &
AF(SSD)E AFE AAES -0.0302 FA] ZA Yeyka 7tux AT

0028 <kzlel A7 Yeped, F A9eM 71 2 A= 25 3ol

-

_ﬁ

AFE MATAA AL FA)7E 400-440mm T-FFel A 42% = 7Hg RlE7}
A WERE AL, 2 400-440mm 7 REE 440-480mm ROl A E A SkAl 30.2% =
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P e WEE Btk 29a b WErh 2 o] F 73H400-480mm) Btk
o7k A2 F31H200-400mm) FANA = @Al WE=rF A dEsta, b

MEZE B R Pmd Bzt & FZHAS-600m) FANME £ wE
1)

Zbok e JRAlatell Al m Aol 7F 320-360mn et 360-400mm 7 FRFell AR QFAe
75%, T2 66%2 WIEE YEFH oW, 400mm o]/l A= 2 AE A9

it BE A 2%TH(Fig. 3b).

Table 1. SVL comparison between Jeju island population and Gapa—-do
population of G. ussuriensis

SVL (1) Jeju island population Gapa-do population
F(n=100) M(n=63) SSD F(n=55) M(n=73) SSD
Mean 422.0 434.5 335.1 321.7
SD 46.7 51.7 -0.03 43.6 39.4 0.02
Range 242-532 296-580 205-395 215-430

AlFret 7hake JRARE 1He] o] gk Aol ZH7] BE T A9 AHA g
74 AFolel Ads whg-F W (bauplan or body plan)¥} AJE|H deks e XA
A7lz 9% 2d34d 5 dvka AZ-E % (Lomolino, 2005).

53] Wle] Zv|E Hole ol&AI AIRE Sol dFS T o™ (Madson and
Shine, 1993; Ashton, 2001; Boback, 2003; Boback and Guyer, 2003), 7}3}% 7]
A2 AF= QAL Bls| wolo] o]&/ge] WAAAY AAgEC] =& F A

.

i

_‘]O_
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Fig. 3. Relative frequency distribution of male and female SVL of G
ussuriensis in Jeju island (a) and Gapa-do (b). x-axis is SVL(mm) and y-axis

is relative frequency(%s).
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2. AT EFA £X AH =

AuEate] A Bhold U@ AFFF adEz ey & ArkFig 4
%

5. WolA dAor AHdtes AL dFEU= F2old FS T

fass

371

O & 400mm ©]7del

ot
2
ofy
Lo
M
ke
i
i
o
=

)

o

160
o
140 = I'
HE AN g
120 _ p.
]
100 SLE £ E>
y 08/
3 b o . of
s 80 : -
-] + @ S
60
40
20
&
0

200 250 300 350 400 450 500 550 600
SVL (mm)

Fig. 4. Body mass (BM) according to SVL of male and female G. ussuriensis
from Jeju island. Solid circles are females and open circles represent males.
The individuals within rectangle are inferred pregnant females.
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Fig. 5. Body mass (BM) according to SVL of male and female G. ussuriensis
on Gapa-do. Solid circles are females and open circles represent males. The
individuals in the rectangle are inferred pregnant females.

30
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Fig. 6. The SVL distribution of pregnant female . wussuriensis in Jeju island
[n = 49, 384-540mm (443 + 35mm)].

AR D oks] 2AE Fd Qe GAF AAES F 49 vhelz BAol:

384-540mm (Mean + SD = 443 + 35mm)o] At FZ2o]7} 400mm ©]sfoll A Al sk
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MAELE 3MA 6.1%° EFstgon, ol MAEE 384m, 386mm 2 399mn =
79 400mmel] <F 3 Z7)F ek ¥vbH ) 400-420mmel A e AlEE Wl ETF 7bE E=gko

B ol Aol WEsk 2FH et ZFE BRI 500m ool

Fig. 5= 7}a% MAdolA 2Zdold we xEe wWas Jed agzz
330mm o] oA 4 I ¢ =
B 4tk 23 Fig. 49} Fig. 62 vy o2 F
T AR TZAAE ZAo) 7} 330m o)A EARow HHom Mgasle] oAl

s
2
o
i)
2
o
N
N
L
i—";
of
Lo
P
o
N
N
)
)
rr
P
o

of M5 How e
WA Wl Ao AH Ase dART AL =s|elN Doju] HE
(Seigel et al, 2001), A RALY] A= AZHT Z2 AV|oA] AHHog Al

& Ao w o idrh

3. 4H4 37|13

ARl A Ao S A flE] AFE AT o™ AHAE ¢
g A A7) s ZZol7F 400mn o]} AAES Agagon, Ftuw
MATA A= 330mm o]/l MAES ARGSIATH ek A 7oA = A o] o]
HelE A dolry] 98 20083 %6l ke 17vbe] el Al7l 74 Wk (A
34 MA, FAR 40 NA)S = wsA ok

I A3 AT AT BHel: o] dH G ta A YElg ot =
-2.011, df = 117, P< 0.05), 7}t = A3 A7l = A 30 el £
3 Aol glAtHTable 2). #g Aol & MWFED vpA/IAZ AF= A
w3 Zhge RAE B A7 RFeA FHle] A BT AA dEEt WA

o, W2 E ¥ Aol A @ AFL AFE AMT S FAF 57 ol
BE fold A2 mgor, /E AT AAANE AFNAW G
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FA kel frol3k o] E B tHTable 3). AF= MATANA W do], e =
2 = Alo] AgE FAC GHET i, AFS Fo] FARET FAY o
A7 A= FHol FHA vl 7hum Aol s dRle] 5

S Table 3).

Table 2. Results of t-tests on SVL difference between female and male in a
diversity of populations of G. ussuriensis in Jeju island

Population Jeju island population Gapa-do population Offspring
larger larger larger
Category t df P sex t df P soll ¢ df P cex
SVL 200 17 047 M 0 w0340 - 0143 2 07 -

Table 3. Results of ANCOVA on sex differences of different body
components of . ussuriensis of Jeju island

Population Jeju island population Gapa-islet population Offspring
Category dh, F P M 4, p p lAwer g, g p larger
TL 1, 111 23848 0000 M 1,7 16355 0000 M 1,72 617/ 0000 M
HL 1,117 6318 0013 M 1,6 2160 0146 - 1,72 008 093 -
HW 1,117 8092 006 M 1,76 130 0216 - 1,72 21% 0143 -
IE 1, 117 1588 0000 M 1,7% 227 02Zid - 1,72 02 081 -
BM 1,114 64111 0000 F 1,7 1782 0000 F 1,72 458 003 M

TL: tail length, HL: head length, HW: head width, IE: distance between right
eve and left eye, BM: body mass.

Wel A Bolel Be AoA medols Fad JH 0P nol
2 F70] dARY ATk(Shine, 1993). HARA 9] T WE
A2 0] PRl s 1 m

s %
ol meldolel glojM Aol wek B# 7px 7Hdo]l 3leu(Shine, 1993),

2 484

H dFoA FAL FAold HlE] Adde=r 7 ngE Ze MAES &4
71 AFe] W3k A AdE(sexual selection)S WHE3dltE= AS A A st vt

(Shine et al, 1993).
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A AL w F50] ¥ Zo] Yt Aoz e o ul(F = 4558, dfis =
1,72, P< 0.05), A7t H0S e AFE WA 7taE AT BF GF o]
BAS Aow JeythAF%E AT F = 64.111, dfi» = 1,114, P< 0.001; 7}t
= JWAZ F = 17.812, dfi» = 1,76, P< 0.001).

A} F2 1 FAole] AAATY AE= Tl wEk 0.009A4FE 0.500]
di A7A et A Uebdti(Shine, 1994). A5 Bdolo] Ao I
S "A7] WZe FZolo Aot FFE AT Aol=

(Fig. 4, 5). &&5AS] Al w2olol et A A7]old e AF= A
£

rlr
i)
i
u
N
-
o
3L
o

ool -0.03e.2 FZle] ozt =i, Zhuk JfAIEE 0022 4Zlo] v Font
(Table 1), ¢ A 25 &Aool FAE AL 42 45 AT MAEs v

7oA A ariold ddel dEA k= FHol, wEldol, e *
i Abol A e AFE AALAE BF FHo] dARY ZtH(Table 3). whet

Hd = o] HolE Adet=d UM o FaE AS=E AdHY.
W=t dAle] ARG AAN Wiz FF00] Yy F A= 3

t}(Shine, 1994). =717} & MAES og 7}x ®HolA Aol dS&

(Rivas and Burghardt, 2001). & /WA= #2 A BT 1) Holo] F7<} 2)

ol AT F e Yol FHE A, 3) AAT Hels He W= 4)

e
1>
L
o
-+
N
2
2
i)

>,
o
A
g
r
Ho
)
ofN
ot
v
rlo
3
AT,
N
I
oo
-0,
Nlﬂ

HAE 95 4 9YvH(Rivas and Burghardt, 2001). & 7§ A

HdE A 2) ¥ B2 oyAZE sy, 3) #ole] el ¥ & wH, 4)

rlr
=
bl
1>
>
2
nj
g
)
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AFe HARAL JRAZA A 3ol dARY o A Avts JAow YR
ok oWel A FFlo] ARG AA A FY A 2 v ARt £33
o] #-2(combat)S 3= A-+7F B2 (Shine, 1978), &4 RALe] A|F%= 7| A+
M= A7 ARS e A obF BREA kgt
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]

AFE AATe Bdolxs 97l 242-532mm (422.0 + 46.7mm, n = 100), 7
296-580mm (434.5 £ 51.7mm, n = 63)%, 7%= AT FZol= IFH 205-395
mn (335 + 43.6mm, n = 55), A 215-430mm (328 + 39.4mm, n = 73)°o. & <A}
T BT AFE JRAILe] 7 RAREel g7 A YERREH (A t
= 17.343, df = 115, P< 0.001; =% t = 19.128, df = 101, P< 0.001). A% =7]9]
8 N(SSD)E AEE ATl 00307 FAo] tha A YEi, tuE
MATE L 0.02% 7ol v AAl Uetut AF= AL 2ol w2 o
+ 400-440mn 3ol 42% % 7Hg RE7F #A YER A, 23S 400-440m -3t
T} 440-480mm TRFA A 302% % 7FE w2 HIEE HAY. JFaE JRA T A
+ | Aol7F 320-360mm, 360-400mm F TXtel A A FAS 77t 75%, A
& 66%° WxEE Btk olgd AFE AT ZhaE Aol M e Ao
o] Aol= Mz uE AHA 4ol HIstHA Aoishry] wiie] 43 Ao=

7] AR, e A el A = 330m o] Abe] .
Aol7h ZA VERE7) At o3 Aol A A4S Ax

ZAol7} 400mm o]l A Zhut= ARl A

>
ks
N
o

o
i
iIN)
-
N
N
)
W
S
=

=

-
oy
=2
>
re
i
a2

ololl M A Hdsol dojd Aor HAlY
AT JHAR 2 7hat

I—ﬂ
=
2
gy
g
=
N
Lo
2
k)
W
N
o
BN
>
r U
ih)
o
2
X
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= A wdols Aol ARG vAa AA yEsteu(t = 2011, df =

117, P< 0.05), 7Fo= A A7 oA = feolg zto] 7k vebbA] ekgkth A
F2 ANATAA WE]Zol(F = 6318, dfi, = 1,117, P< 0.05), W& Z(F = 8.090,
dfio = 1,117, P< 0.01), i© AFo] A=(F = 15.898, dfi» = 1,117, P< 0.001) % 7z
2]e] Zo|(F = 238488, dfi» = 1,111, P< 0.00D)o1A A o] AR =LA e}
gon AFd gFH] FAREY FAUTHE = 64.111, dfip = 1,114, P< 0.001).
7ot AT E HEgde], M F = Abe] AgdAE dHH A T
Folgh Aol fllar mE] ZoldlA o] A EY HAAoH(F = 168555,
dfip = 1,74, P< 0.00D), AFE gzlo] FzHT B34 YeEtohF = 17.812,
dfiz = 1,76, P< 0.001). AM7elA= W do], e %, = Ate] AgelA frofg
Aol 7k glley, meE Hol(F = 67.793, dfiz = 1,72, P< 0.001)¢ AF(F =
4558, dfiz = 1,72, P< 0.05)014 3] kA B 2 YEpsth A7l A 44
A7]elq @lde] YElA &= FHo|, HEgZe], Hyg & B & Ale] AFE
AFE AATANA T F20] A ET A e o R Hol AFE A

rlo

A gl o3 FFS

__,64
WE o Y E# AFE AAZA 4 SR AAuY v 2]
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A2 g AN F7 D AW BAF

t}H(Seigel et al, 2001).
A A G A-dA A2 (seasonal reproduction)©] Ea}A EFLA WE A
Aol FAJe] A2o] o] FolX7|E gttt Ao A Y WIS A FT| AAA
A FEgE HAE AS A o] &9 AHMA wsloly, AAHo=w Wit Ho
o gEste= A= ALAES Ul A9 WUt gle Hols ¥4t
Slol H2alS X% BE(Seigel ef al, 2001). o]¢} ¢

B A AE Eofol HHel W) Y FAE # AS NI FE 4+

i

_—

H

o]
o}
< FAEAQ 8Jd% AdH AAS FZ5HAl B (Brown and Shine, 2006).
T3 We Fo] oz wWEL 2W && 1 olAte] A2 F7](reproductive
cycles)E& YeEbdLh I8d 71 F7]= AAS 8 duAE FH3= A
sEd #do] Ak AE Aol Wk (yolk) Al ol &M, BAS 1 AN
o] GAY nadERES wf As)Eth(Pough et al, 2004).
Wl A ke Ay A7l Sl whel vdsith 1719 doly A7lE W
FTAAMEFEH 10071 o] golu A71E F= TE ATH(Seigel et al, 2001).
2 FolA g AbdEu A7 ou o AT (Aol AT)v w AE el

geke W= -7 2xwH(Kamosawa and Ota., 1996; Brown and Shine,

off
rr
=
il

rlo
X
o)
=2
=
)
had]
>
e
g

m

AN

Lo

O+

rr

Lo
e
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2002; Li-xin et al, 2002; Bizerra et al, 2005), ¥ o] AE<l Crotalus atrox
o vtohWl Rl Emydocephalus ijimae* 51 o] & A7} ghuf Aj 7] Ak
Folo] fFolAel e YA & A% Jdti(Masunaga et al, 2003; Taylor and
Denardo, 2005). =3 A28+ 312l & AEl(body condition) ¥#%F o}vjg} ujj &
Al w&to] A H = A7l A= wolo Fel o =Atst= A71e] 7t
eSS W7]% 3 (Bonnet et al 2001; Lourdais et al, 2003), Ho]e] ZFH =9}
I 205 A 9FS Eh(Lourdais et al, 2002).

Aol AEe AsEd Po] B AES IS AW} FE AAW 2 A

=2
ol
o
£
r 0
r
X
il
f
2
l'l
0{1
%
C
%
=]
@
~
2
D
=}
(=)
©

a e, & Ao s AFA HAdEALe] AAFEr] g gl FAbgel] FES
A= 2l el dotr Al dAjst

o A= 2 4H

1. 44 F7)

A F71E A7) sl AlFEelA 2007d 5€F-EH 20089 11€7HA] &
10970 A (G 59704, =7 5070A)E AFskAeh AHST MAELS oFol A A

A FA A7 &4 L HolE et & APAZ HA 10% 2L HoiA
H stk

By BE AFELS A F71E 247 HE sEE 3 & A Aa
o] AYE, AL dio] o] = YE(follicle)d] Z7E =AU AL
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2AX2 EYE I Z2b(Total litter size; TLS), dHul]l Sk Fof Abo}
A+ MA 4 (Survival litter size; SLS), $Hull Aj71e] dA FA(Total litter
mass; TLM), gtull M71E 5 Aof A+ /MAES] FA F(Survival litter mass;
SLM), gkel A 719 A2 F A (Relative litter mass; RCM), &4F A ojnjo] &
A}l (Maternal condition of pre-parturition; MCPP1), &4t % ojujo] & Xl
(Maternal condition of post-parturition; MCPP2), A 7] 3t 7§A]2] F Al (Neonate
mass; NM), 2 A7 3k 7§12l &2l (Neonate SVL; NS)ol| that dolHE o
o g FAkgol @IS WA= el digte] FAHEon, 4 adEL U
3} ol ALkt

e TLS (Total litter size) : Aol FXd &3 ARibd NAE £33
A EZARE A S T

e SLS (Survival litter size) : Stujol Al Z4ks M71E F HoAwS o 4o}
A= M7=

* TLM (Total litter mass) : WA o] TAH 43} AREE WAS 33 Sl
NA EAH M7= AA A

e SLM (Survival litter mass) : oA A4k A7l S F ot A= 7=
o dA AZF

¢ RCM (Relative litter mass) : TLM/E4F & ojm] o] F7

e MCPP1 (Maternal body condition of pre-parturition) : &= Z9°]2] Ln %ol

e &2k A AT Lo @ A9 37| eziyg 3

—

o

af o

e MCCP2 (Maternal body condition of post-parturition) : & 2]l Ln #toll
ek A4 5 AT Ln #te A3 3714 eziE A

* NM(Neonate mass) = A 719 H3t A ZF

® NS(Neonate SVL) : A7 Hit 4ol

a3 ) E4bee S HXE QQE o #AAS dolr ] faA

SPSS FAZZ a3 (ver. 12.0)S ©] 834 Pearson A##AE &4 33
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Y

m. 23 9 31

1. A4 F7]

HARALY Ak AVlE AEHoR FIlEA ®ilste Aor yeu
(Table 4; Fig. 7, 8). TI(Testis index):= 5YFE Y7tA] Z7lsta 99 T 9]
Foll FASM #Fasts AEFS BIHE = 1277, df = 46, P< 0.001). TI¢] €
HowsleE 59 050-0.73 (064 £ 0.07), 6¥€ 060-0.75 (069 + 0.05), 7€
0.69-0.78 (0.75 + 0.03), 82 0.73-0.81 (0.76 + 0.03), 9€ 0.63-0.82 (0.72 + 0.06),
10 0.58-0.69 (0.62 + 0.06)% 'EFStH(Table 4). 5€9 3 6o TIZF 22+ 0.50
7 06091 A EC] EAsE, olE MAEL Fig. 714 29 ofefZo] Ut
2o & HAE] Bl ofefZel et st o] AWAE S w7 47 5
2443 69 28l AT MAEE wZol7t 350met 361lm= tHE A AE
Hlal =7]7} Agtow Az o7 nA<d NASRE FaR

53] TI®] € " o] Wst= 69olA 79 Atolo] =7 Yetwa 7€ 3 84

Atoldl= Blad ¢HdE ArlE Hlerw 8dolAM 99 X Aboldd ZHE o

oy s Wdskes soldt &
<t Aol MAst= We Faio AVl AR WIS HolH, 7ol FH
7} = A Y (postnuptial reproduction) &9l = 7} ¥ = (prenuptial reproduction)
T A A Sl stue] Aol sigdE . dAl Ae7F dRbHQl F gl
FARD B A FolA vEu, ThEel A4 A7 HAdvF He B5
= Z=AEH Zhsol Ao AALP S sk, Bolu ZhEed wHlE shAY
w3 7be BRFA wnE st A9-7F Ark(Seigel et al, 2001).

8 =20 Ao MAst= HARALY] AFRN Vipera latastei= 4% EALSF
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Hl =gk A]7]Q1 8ol FAe] A7|7F Hi7b =™ 7hsoly el e 7S &
F A BEolA wnE = Aow dulx = (Pleguezuelos ef al, 2007),

ABEA A 98 Feol wrlshs Zo] Hmgiot BEe] wvlshs A5

ofdiut Aol MAst= TR AMA AAF7IE Hol= 457 B2
(Seigel et al, 2001), ¥&Eo FFLEEA AlAste= wirpyle] dF
Empydocephalus ijimaes= 1199 Ao A7|7} A7} ¥ 1 v}s el 129
of FA&d AFE AR F=7F M =4 vHede AeE oy ot

(Maunaga et al, 2003).

o
o

2L
39,

Table 4. Monthly change (Mean, SD and Range) of testis index for male G.
ussuriensis in Jeju island

Testis index

May Jun Jul Aug Sep Oct
Mean 0.64 0.69 0.75 0.76 0.72 0.62
SD 0.07 0.05 0.03 0.03 0.06 0.06

Range  0.50-0.73 0.60-0.75 0.69-0.78 0.73-0.81 0.63-0.82 0.58-0.69

0.85 =
0.80 -
0.75 1
0.70 4
0.65 +
0.60 -+
0.55 -+
0.50 -+ (o]

045 'l i : A i : A L : A 'S : A 'l : 'l il : A A

y = -2E-05x* + 1.402x - 28327 o (o]
R2=0.357 g0 o

Testis index

4/12 5/12 6/11 7/11 8/10 9/9 10/9
Month/Day

Fig 7. Monthly change of testis index for male G. ussuriensis in Jeju island.
Testis index calculated by Log(right testis size)/Log(SVL). Each data point
represents one individual.
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Fig. 9. Annual pattern of ovarian largest follicle length in female G.
ussuriensis in Jeju island. Horizontal thick lines are means and thin horizontal
lines and vertical bars represent standard deviation and ranges. Rectangles
and circles represent individual data for gravid and nongravid females,
respectively.

oA AHARANE tiFEe WEFH o] ALA AAFIIE UEUHE A
2 YeREth oy s AEA A4 e 20 Ao dnkyoln A=
ANM= Aol wel zde] ool depxr] wifel] AdH s dEdnt
(Seigel et al, 2001). L=Eddelole] Ao X Fo A2st= W (Couubridae)

of &38}= Tropidonophis mairiid 5 ZZe] #] S FAT 5 & wFe

Iy

T fAe e FAEAQA Q9% AAEAA AAS FZ5A FoH(Brown
and Shine, 2006). T3t F& 7] Fd M= v TS st 2= a4 %
o] wpEedt o WM Alo] A 3kE thH(Shine, 2003). £3] HAREALE FH o] o]H|

ko)l M A 3}= Vipera latastei (Pleguezuelos et al, 2007)¢F &1 o) &9 W&
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=
lo

A%l Crotalus atrox (Taylor and Denardo, 2005)2} #Zo] ejAi<l AFm A}
o] AAF7IeF w2k AMA] A4 HEHS BHATh

Aol o] &d JAES AR A VAR 69l 9 Arolo] Al
MAEZ 29A &S MAlEe] EAlo] #EH= Aow Hol HHARAL AL
md Mo Holdx= GeE Aoz Hot wE FHo wWMES S 93
NUAE FA43te 7IZHE ZH7] Wi 2delA S 1 olde] Al HEE Y
b (Pough et al, 2004), &5 Hobwlg]7te] <= &o 2 HA = HeW
¢l Crotalus horridusv= 2 WA XS 3 F v A4S Al H4& 39 oy
2857 % FHBrown, 1991). HAEAF GA] FA4F o] 5ol thE XS 93 of
UAE A8t Algte] Bad Aoz wln Hg Hzlo] AAE FaAe= o
2] 7FA] WHell A Hl&o] Rk 7] wjiE el (Shine, 1980), 7Isd B2 A7E S5
T A= WFY dUAE Fol BlFstr] A7MA = AAS A @=tH(Lourdais

et al, 2003; Shine, 2003).

2~

ol

o]
ojuf tA A Aol AAFE A2 F7]o AF4A <l FEo|H(Bull et al, 1997),
ol¥l A5 #AA7] Al7lek wi& Al7]7k 22 ¥ H(Shine, 2003).

AAE MAEe G =0 e &Y F= 3744 £ 1370, n = 16)F <
, 9% 49 1-370(1.8 = 057)), L&&2 F$ 1-57126 + 1L.O/H=E L%

X
o

1) 3l S OFd R 4719 AgH|
AA g A7(TLS)E 3-99ke] (4.7 + 1.5vke]), A& g A 715=(SLS)&=
— 28 —
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3-9utE] (44 + 1.7vke]), du] A 719 AA AS(TLM)2 7.2-389¢g (194 + 75g),
sk 7S T AES AIES AS(SLM) 4.4-389g (19.0 + 7.9g), dAls
oFA o] B 0](SVL)E 384-532mn (446.1 + 385mm) &= thi-HE 400mme] el /HAE
olglen 4 A AF(MMPP1)S 44.8-130g (795 + 219g), &4 5 A%
(MMPP2)2 26.2-72.3g (466 + 135g), RCM2 0.18-0.79 (042 + 0.13), =4+
ojm el & AEj(MCPP1) -0.29-0.33 (0.00 + 0.13), &A4F 3 ojme] &
(MCPP2)= -0.36-0.66 (0.18 = 0.29), M7l At AF(NM)E 1.1-66g (4.3 +
0.7g), A 7¢] Ho EZ|(NS)= 110-203mn (174.3 + 12.6mm)= L}EFTH Table
5. 9714 79 AFol lilgelx HZAol7l 110mme! 745

obd Ao o] WA HF wro] Futh wEkx] ol & AlstH WS A7E
of &7Z0o] 145mm, AZF o] 2.1g9) MA7F 7 2ok}

AAFE oFA 33utEloll A SLSE 44 + 17 (1-9vte) & TLSS BF 47 +
157k (3-97tE], n=33)Rtt AYo}t FTAHoR fFoldt Aol= AT
0.685, P> 0.05; Fig. 10; Table 5). =3 SLSE Wae] 9] e <o Hit
44 + 1.0 A9 fAFskAl YEFSETHE = 0.039, P> 0.05). 5, AA1E A=Al oF
Aol o] Fof gl FAkFE A9 A, o]F T Hige] dojd &4 A

o 4AGA BAA ABHE Aow e

o

—
1

12
= 8 =
256 ' -
L
T E 4 | ™
e G, 3
g ce . H 5
© i o
g 0 i N i i g
O 1 2 3 45 6 7 8910 O 12 3 4 5 6 7 8 910
Litter size Litter size

Fig. 10. Distribution of total litter size (left, n = 33) and survival litter size
(right, n = 33).
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Table 5. Values of reproductive and related parameters of G. ussuriensis in
Jeju island

Parameters No. | Mean SD Range
Total litter size (TLS) (number) 33 4.7 1.5 1-9
Survival litter size (SLS) (number) 33 4.4 1.7 3-9
Total litter mass (TLM) (g) 33 19.4 7.5 7.2-38.9
Survival litter mass (SLM) (g) 33 19.0 7.9 4.4-38.9
Maternal SVL (ML) (mm) 33 | 446.1 38.5 384-532

Maternal mass of pre-parturition (MMPP1) (g)| 33 79.5 21.9 44.8-130
Maternal mass of post—parturition (MMPP2) (g)| 33 46.6 185 26.2-72.3

MMPP1-MMPP2 (g) 33 33.0 =3 17.7-58.2
Relative litter mass (RCM) 33 0.42 0.13 0.18-0.79
Maternal condition pre-parturition (MCPP1) 33 0.00 0.13 -0.29-0.33
Maternal condition post—parturition (MCPP2) 33 0.18 0.29 -0.36-0.66
Neonate mass (NM)(g) 146 4.3 0.7 1.1-6.6
Neonate SVL (NS)(mm) 146 | 174.3 | 12.6 110-203

Wel g Abgau 7= el A 10070 ool ol27] 7AA vhéksitt
(Seigel et al, 2001). & HARALAH Q] A RAFH(Vperidae)ol &3t B
5& F=2 1-10vgle] M71E 2o (Bonnet et al, 2001; Li-xin et al, 2002;
Ford et al, 2004, Taylor and Denardo, 2005; Pleguezuelos et al, 2007), 445
A= Gloydius shedaoensis® $Hdll A7l Hab 42vF2](Li-xin et al, 2002)<}

of\

Agkistrodon piscivorus leucostoma®l S 7|42 Bt 4.2-4.8vF2] (Ford et
al, 2004), Wl Crotalus atrox® vl M714=2] Hit<Ql 45vk2](Taylor and
Denardo, 2005)} A3k

A T4 A AEAS] RCM< 042 + 0.13 (0.18-0.79, n = 33)2.2 e O,
MCPPlo] =545 RCM #2 S7lst= AdE¢S HA( = 0467, P< 0.01;
Table 5; Fig. 11). RCM #t# MCPP2= °F3 & dAAE Bolu FAAL
= oe % UEuA & skvk(Fig. 11).

o)

Lo

}23]’
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0.9 -~

N=33
0.8 4 r=0460 o}
07 {P=0007 "
0.6 - o
s 05 1 000
2 44 & (8 o 6 o VeRAamsman
0.3 A 5 Op O0g ©
02 1 o0
0.1 ~
0.0
(a) 0.4 02 0.0 0.2 0.4
MCPP1
0.9 - N=33
0.8 { r--0188 o
o7 | P-0208
0.6 A @] A
0.5 -+ o o0
S o) Qdﬁ o QO
® 0410 o Co % 2 © 0]
031 o o o) y = -0.080x + 0.438
0.2 4 [6,))
0.1 -
O¢O L T L] L) T 1
(b)
0.4 0.2 0.0 0.2 0.4 0.6 0.8
MCPP2

Fig. 11. The relationship between RCM and MCPP1 and MCPP2 of G.
ussuriensis in Jeju island. RCM 1is positively affected by MCPP1 (a), but
scarcely affected by MCPP2 (b). Each data point represents one individual.

RCM-2 A 2o that A AR oA AZ#F (reproductive output)<
Bo]F= o2 MCPPL #ol F% RCMo| S7lste Zo= ved AL =
Ab 7 ojrle] F EVE FE55E A 9 B2 AES e Aot T
&9 22 A (Shedao island)ol A 2l38t= G shedaoensisQl 735 B2l =
& HE&S AESE FoE A Ad=d, 19909 191d =9 A A
RCM kol Z+zF 0.88 (SD = 0.18)% 0.74 (SD = 02002 & 4EAFe] RCM Fkol
Aol F o] Eel= AoR YEMYTHLi-xin et al, 2002). G. shedaoensis?! 73
G ghul SR A EARSE fARSIY RCM ghol 4 =4 YEed 22 A7)
gk mhg o] AV 7b HAEALY HlE] @A AvE Blolt) o] ol5o] AlAdtE

Rol A Hgshy) A AFoR wold Aol B} sHeHel o Fsh FAH

_8‘]_
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Z ¥ (Passerine birds)ell 79| A= o] Qo] ol&& EAst7] A= Z717}
Aok Felsl7] Wi ol tHLi-xin et al, 2002; Shine et al, 2002b). HFH A2 o X
= 9 913.(Shine, 1980), t}tH A

Z2F Al Mo vl gubdgow AR TS ALt 1 12 YER T (Seigel
et al, 2001). g EZAbFe} oo FFE WA= Qls dolry] fl& AH T
dalgt AAE Fol 2008 d =] g 17/4ANA FA 7S thal] 4]
& AN A3, AR S Al A7 AuEl(FA 3l = 11511, n =

A FATH - test,
X° = 0342, P> 05). B2 wWolA &4k Al Auls gz £ ghell Zol7t §iA|
YH(Wang et al, 2003; Taylor and Denardo, 2005) A A7} HAS w&= Ze =
olE Hol= H97F Ak dE Fi EXol AMAste vl Emydocephalus
Jimae'= TR 49 n&o] AL 16 : 12 FHL H&o] =A JEIYH
(Masunaga and Ota, 2003), kol A Al A RALS] A=l Trimeresurus
stejegeri stejegeri?l 75-%= TAY FENETE AN =4 YEFIH(Wang et
al, 2003). &4t Al AT FA 9 Agul= Zol7t PAIRE AT HAS W Adw]
o] Zpol7t @ol U= AL A A5 S 98 ARG g2 HEs A=
3t7] ol (Shine, 1980) 4H o] AbgEo] =A YEZ] W&l Aoz oA
(Wang et al, 2003). 1e8l\} Emydocephalus ijimaes= 13 WAE< Au9 =

o]F Hola glof oju] EFA Ao FFe] dAEY =2 HEE AL v

B
rlr
-
ph
©
)
P~
5B
o
o
°
oft
X,
Y
o
fr
do
Lo
o
_&
-
Ll
f
)
fr

A RALe] gl SAbEE o] gdolok A AFo AT H o] 4t

A5 = ZEMCPP1¥ MCPP2)9t #rdo]l Q= Ao= Ueuth(Table 6;
— 82 —
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Fig. 12, 13). =, ovle] s4dol7F A5 o B2 A7E 95 F @ =
0.540, P< 0.01, n = 33), &4t A$9] AFo] Wo] Ya+E ¢ B2 A7E 2
= T dne Aolvh HARAS 479 dA FAitter mass) A vl o] &
Zdolet &2k "o AF 9 MCPP1¥ MCPP2 3t Ao J##AE vepch

A TmALe] gl Aj 78] B AT ove A4 A AT Fo] FHdAE
HAow(r = 0387, P< 0.05, n = 33), ¥ H4ol= ofne H4ol(r = 0.399,
P< 0.05 n = 33), o{H & &2k A AF(r = 0.344, P< 0.05, n = 33)3 G| &+
UAE yebilth gkl A 7o Bt AT ofjvle] w4l Aloldl= Folw| gk A
HHAE BolA gkort {9 FEo] 0067 0.050 ZHsHA UEwHHr =
0323, P> 0.05, n = 33). o]ge A=z B u 5= ofn F4k A AF
o] Wol UgsF, ojne] FHo|7F E5% o Z M7E ¥E T US Ae=
AZtEY, AA FHAE AEAYY] AFQ Vipera aspist olvlel A7|7F 45
H FA® A71E v Aoz YES T Bonnet ef al, 2001).

w2 o X AyA=H2 SVLe| H|#H s (Kamosawa and Ota, 1996; Brown
and Shine 2002; Li—xin et al, 2002, Bizerra et al, 2005; Taylor and Denardo,
2005), AF=e] HARAL HA] o] IqE S mEs Ao yrwd. ey
AR oA SVLE gkull Aj7] S(SLS)el Qo] ofF w2 A#AAAE Ho|AY
A#AFAA 7 YJEFYRA] 27| % -tH(Bonnet er al, 2001; Masunaga et al, 2003).
T ol AAHLE SVL o]9fole oyAe 4 A= 27 9FS vvt

(Li—xin et al, 2002; Lourdais et al, 2002; Lourdais et al, 2003). ol x| ¢ =%

A7t =5 Alzo] Wol vy o= ofvn[e] & AE < MCPP1Y MCPP2
T TR PGS o HAEAL GA] o]yst HEgS wEr ofn] AF
o] ol Y= MCPP1Z MCPP27F shull F4k5<F skl A7) dA A5 o]

7Vt Ao = yeyth(Fig. 12, 13). =3 MCPPlo] oW MCPP2E =7

YERIL 9loj(r = 0.889, P< 0.001, n = 33), &4t A =9 HH} &5 =
A Fel B oAHE A §A5E Aow Uehdth ole @ Adt 24 A E
2 AUA HHe B Folw olojAn g HHelE FUA A8 AOoR
Bz
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Table 6. Results of the correlation analysis between reproduction and other

related parameters of G. ussuriensis in Jeju island

Dependent
variable (Y)

Independent
variable (X)

r value p value

Regression
equation

Litter size
Litter mass
Neonate mass

Neonate SVL

Litter size

Litter mass

Neonate mass

Neonate SVL

Litter size

Litter mass

Neonate mass

Neonate SVL

Litter size
Litter mass
Neonate mass
Neonate SVL
Litter size
Litter mass
Neonate mass
Neonate SVL

Litter size

Maternal SVL
Maternal SVL
Maternal SVL
Maternal SVL

Maternal mass of
pre—parturition

Maternal mass of
pre—parturition

Maternal mass of
pre—parturition

Maternal mass of
pre—parturition

Maternal mass of
post—parturition

Maternal mass of
post—parturition

Maternal mass of
post—parturition

Maternal mass of
post—parturition

MCPP1
MCPP1
MCPP1
MCPP1
MCPP2
MCPP2
MCPP2
MCPP2

Neonate mass

Y=0.024X-6.287
Y=0.126X-37.352

Y=0.059X+ 128.660

Y=0.059X-0.291

Y=0.299X-4.751

Y=0.011X+3.415

Y=0.157X+162.294

Y=0.071X+1.094

Y=0.370X+1.818

Y=7.220X+4.411
Y=33.549X+19.107

Y=3.269X+ 3.815
Y=17.028X+16.011
Y=0.777X+4.156

* Litter size means survival litter size.

Collection @ jeju

0.540  0.001
0.620  0.000
0.323  0.067
0.399 0.021
0.753  0.000
0.832  0.000
0.387  0.026
0.344  0.050
0.558  0.001
0.633  0.000
0.335  0.057
0.287  0.106
0.570  0.001
0.579  0.000
0.250  0.160
=0.030 0.870
0.551  0.001
0.625  0.000
0.357 0.041
0.272 0.126
0.119  0.508
— 84 —



10 1 45 4 RioF3
N=33 o 20 4 M=
=0.540 r=0.620 o ]
81 p-oooL y=0.0239x- 6.287 35 | P=0000 y=0.126x- 37.352
i 30 A
&6 - 2
a g 25 A
QU
£ 44 F 20 A
= £ 15 4
-
2 4 10 -
5 -
0 + + + ! 0 + + + i
350 400 450 500 550 350 400 450 500 550
Maternal SVL (mm) Maternal SVL (mm)
(a) (b)
10 - 45 -
N=33 N=33
r=0.753 © 40 1 -os3z
8 T P=0000 y=0.0589-0.2907 35 4 P=0000 y=0.299x- 4.7505
3 30 A
8 6 1 2
@ g 25 4
U
g 44 E 20 A
2 15
2 10 A
5 .
0 t + t t t t t t + | 0 +
40 50 60 70 80 90 100 110 120 130 140 40 S50 60 70 80 90 100 110 120 130 140
Maternal pre-prartum mass (g) Maternal pre-partum mass (g)
(c) (d)
10 + 45 -
r El—:o35358 a0 { N=38 o
' 5 =0.0709x + 1.0943 r=0.633
oo (P=0.001 Y 3 35 4 P=0.000
- o y=0.3696x+1.8182 O
@ 2 30 4 [¢)
S 6 a
a (Eﬂ 25 A
<)
g A E 20 A4
£ 15 +1
2 A 10 A
(o] 5
0 t + t t + i 0 + + t 1 t |
20 30 40 50 60 70 80 20 30 40 50 60 70 80

Maternal post-partum mass (g)

(e)

Maternal post-partum mass (g)

(f)

Fig. 12. The relationship between litter and maternal body size (SVL and
body mass) of G. ussuriensis in Jeju island. Litter size (a, ¢ and e) and litter
mass (b, d and f) are positively affected by maternal SVL (a and b) and

maternal mass(c, d, e and f).
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Fig. 13. The relationship between litter and MCPP1 or MCPP2 of G
ussuriensis in Jeju island. Both litter size (a and ¢) and litter mass (b and d)
are positively affected by MCPP1 (a and b) and MCPP2 (b and c¢).
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o) H
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oA Fuj Fkgek 7L AT Alolol o] FHAAE Ho
7k At R S R o R o

npg]e] =71 o AtkE Aotk YA ARrAle Vipera aspis?]
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ol=o
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o
o

st EAEe A7) & mbgleo] AlF 7roll oF3k wsl A ZF A 9E e (Bonnet, ef
al, 2001), == %59 Ze Ao MAsl= Gloydius shedaoensis?l 7%= 1L

s 7t FelstAl Yes Aow el A Ao Lixin ef al, 2002). ol §

g3k A o e}
@ o m(Bonnet et al, 2001; Li-xin et al, 2002), ojn] ¢ =7] ¢} 3huj
AE Hol=(Table 6) A|FAF 2] 2R ALo| Al A

Apele] mEEAL bt @tk = 0119,

v

LA = oju]e] A7) 7F 3He] E2b4Ro] m] R o) ka7
857}

FAka Abolell HlaA 2

shall Aok A7) 9
P> 05, n = 33; Fig. 14).
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Fig. 14. The relationship between litter size and neonate mass of G
ussuriensis in Jeju island.
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qamare] e Bael =7] Asksh e WEY 2] Wk AFHO
2 FElotA Wgele o® yEwt TIe 59 064 £ 0.07 (0.50-9.73), 64
0.69 + 0.05 (0.60-0.75), 74 0.75 = 0.03 (0.69-0.78), 8¢ 0.76 + 0.03 (0.73-0.81),
949 0.72 + 0.06 (0.63-0.82), 10¥ 0.62 = 0.06 (0.58-0.69)= 5¥FE 8L7}%

N

7vetal 99 S ol F el HASHA Hashe A¥S BAKE = 1277, df = 46,
P< 0.001). 53] TIE 6€oA 79 Alelol AA Wglatdln 793 84 g%
715 Belen, 8o 98 x& Ateldl 7 Zivh webs 8€d 9¥Y x¢
Atolo] AR ALe] Azt do] JHE EEetA dojd zlo® AZtHET A
W¥xo IV|E 69 H 473mE M Ao 7Y o]F ofF nmud AL
AAE] F7tsiohrt 59 (H 18.07mm)o wASHA F7kekE Ao =2 JEyTth ¢
AE AAEL 6o FeFHa glo] 5o dato] IAFHoz FAHH F 6¥]
Hjgto] dojupa A EE Ao R HATh Aile MAEL 99 2&7HA AH e
AAEANAA 1= dar, 1 oo AP JHASNANE A Fo
ok & AEARY] QA 7]k 6-99C] AR AEd FAE FolE A
olstA] F= ALl dEhH, ole HFREA gl
B &S BT gk Jals MAES dHd B0 v ¥ FE 2L
(26 £ 1.0)°] 9%08 £ 05X} wkrh

SLSE 44 + 1778 (1-9vke) & TLS 4.7 + 15v2(3-9ne])m o} 2kzk 23l
ouv Ao RE fodt Aole YVERUA it e ko] 5o U= &9
FOE FAVE A YERTHE = 0.039, P> 05). 4 aRALe] RCM2 0
(0.18-0.79, n = 33)e.Z yEyton MCPPlo] £S42 ZFr7lste 43S B9
th RCM2 A2el g 43l 2 ARAL] ouUx] AEFS HoFes oz &
AR E AEE FE25E AN 9 Be AES e Aoz Yewt. &4t
Al 75 Arle FA kel Fofgk Aol flATHEFA A = 1

X

© 1, n = 73; x*test, x° = 0.342, P> 0.5). SLS¥} SLM% on¢] SVL, MMPPI,

rV’
=
o
=2
e
L0
o
o
R

02
X

L
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MMPP2, MCPP1 9 MCPP2¢} Ao H##AE Holal lof, ojne] a7|7F &
FE O B A7E FE o2 yEbyth HARAbe] sl Al7e] HiE AlF
o ojme] &4 A AF(r = 0387, P< 005 n = 33)3, HF EZolE ojnle]
EZ4ol(r = 0399, P< 0.05, n = 33)¢F MMP1(r = 0.344, P< 0.05, n = 33)%} <F
3 FRAAE e el A9 Bt AT ojue] Fdo] Aloldl 9

= 0.323, P> 0.05, n = 33). o|¢ &2 A= HAEAS BFF ofn A7|7t &

5 H 2 AE R F o UE AS HolFa Qrk AR WelA @) 4
7k BEFE A7 @ vhee AFe gasts A9 dou, HUEAAE
olel3 WHATE e gk,
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Al 3 & Hol o]

We F2 dadol9 Xgolg 2 FHFTEAMTY ofF, FAM7F, 357,
Z5F 9 EFFo o227 7R Bt HAFFEES XA StHZug, 1993; Seigel
et al, 2001; Pough et al, 2004). Wol A Holeo] o] &2 JjAe] A} & A
Zo| & 938S v X (Bronikowski and Arnold, 1999; Taylor and Denardo,
2005), A4 F71¢F gha) ARy A7l = 93-S WX d(Bonnet et al
2001). el o] &2 =A7|ef FHe] Z o (Rodriguez-Robles et al, 1999;
Keogh et al, 2000; Rodriguez-Robles, 2002), o1& ZhA|e} HAl= =7] o]z
olsle] Holo] FFHY Z7]E <l st (Rodriguez-Robles er al, 1999; Shine et
al, 2002b), &< WEL FSHE HAsstr & BEL 2FY THFE HAS3]7
3kt Rodriguez-Robles ef al, 1999; Boback, 2003). g W2 wlo| Al <7 1}

T7 Z= A7]e] Zpol7h yEtyH, oA o= Qs oF - =3t Holo Mgl A}

H

oo
o
v
=
4z
Mo
i
rlo
ofN
1o,
et
il
rlo
s
M
o
ofN
=t
Lo
15
o,
il
kel
W
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AR Holg ®MsT 2 A9 ueh Holo oo o7t YA Lol
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o. A= 2 4y

HaRAbe] o] o] §& AFmsh koA oke] EAMN EF FA By ¢
YM(palpation)& 7Fatel ol WA % F vole] FFE 9 stgon
t}

(Fig. 15), B3l ol 70% o€ L8

ﬂl

I,
El
X
o2
fol
rol
PO
i
o,
|
o
I\
ol
_0‘L
9
A
o
Lo
u
N
=2
=
il
12
o,
Lo
I
N
o
o

Fig. 15. Prey identification of G. ussuriensis by the palpation.

AFAE A AEALe] HolE AN A AlFE JMAITEAdA FlE Hol=
A7 (Centipede), AFE=%% Hynobius quelpaertensis, 318 Hyla
japonica, "8%-°| Kaloula borealis, %2 /N1+2 Rana dybowskii, 77112

Rana nigromaculata, =vVW Scincella vandenburghi, ™53 5°] Amphiesma
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vibakari, *2%# Crosidure shantungensis, 3Sre}AVHF  Sorex caecutiens
hallamontanus, AT %% Apodemus chejuensis 5 2% A5 (Amphibians), 3}

(Reptiles) ¥ 2ZffF(Mammals) 59 423 HAFsEES T2 A8+ 4

o
o b o
=
o
TL
H
—d
e
e
offt
il
rlo
N
3
Ho
e,
ol
X
dob
rO
i
38
=
>
o.
%)
-

o8 ARRAES @ Wel A7Vt goldta FANAY NY WE Eop A}

F= otzlel v A FAFE E2AS] Ad A5 ol FHoter] wiel

Table 7. The sorts of confirmed preys of G. ussuriensis in Jeju island

Preys
No. — — Korean name Number Remark
Sorts Scientific name
1 Centipede Centipede PARE| B 4
72 Hynobius quelpaertensis NS 2
3 Hyla japonica M2 9
1 1 Amphibians Kaloula borealis 0| 2
-y Rana dybowskii AN 2 1
. 3 Rana nigromaculata 22 2
7 Scincella vandenburghi Zupw 1
8 Reptiles Amphiesma vibakari 5738 5ol 1
9 Ventral scales of snake wol wjv = 1 Unidentification
10 Crosidure shantungensis 22k 1
ETY Sorex caecutiens hallamontanus e 2FE F 1
—— Mammals ; >
12 Apodemus chejuensis AT =F 2
13 Furs of mammals AAF 2 Unidentification
Sum 29
— 42 -
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Mammals
20.7%

Amphibians
55.2%

Fig. 16. The preys’ percentage of G ussuriensis in Jeju island.

AFEshe wel sbme] ARRA AATA AL EF] Aol 15 Hd
A% ASSH g mupEke 2 o dehidthTable 8). Adlsh wv}
W 717} Aok FAFU 2 Efiel w18 EHoE A £ A o
UA9 Aol "oy mEel AFE MMzl sl Ageltt Aol HelsA
483 Aow wath 1UTn svtEe] AR} ZRFF AA8H gt A
o ol hstEelE 4HEAZL B2 5 e AT BB T FAF

&

o} Zrewr o} AEF Rattus norvegicus 5 A% EfFFEE ol thE
X
-

ol 3R, F+5W Elaphe dione M71e 22 ZA|

g volflo] M 4sta gl o] FAHUTHTable 9).

Table 8. The sorts of confirmed preys of (. ussuriensis on Gapa—do

No. Preys - Korean name Number Remark
Sorts Scientific name
1 Centipede Centipede A ) 16
2 Reptiles Scincella vandenburghi  =vwH4l 20
3 Birds Feathers of Birds Al - 1 Unidentification
Sum 37
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Table 9. The potential preys of (. ussuriensis on Gapa—do

Preys
No. - — Korean name Remark
Sorts Scientific name
1 Centipede Centipede A | 7
o Hyla japonica 4772
Amphibians -
Kaloula borealis 7o)
4 Scincella vandenburghi Zwpy
5 . Takydromus wolteri =329
Reptiles 1 ; ] = o 3
6 Amphiesma vibakari O 578 5o
7 Elaphe dione FE Juvenile
8 Birds Passerine birds FAE 2H
Crosidure shantungensis 2k 2 vtk
Mammals :
10 Rattus norvegicus g A
Aol Mt 55 TES 5¥E v19-Z W (bauplan or body plan)¥} A3 Ej 4

Aefe Sl 4 27 = st d 3ol o™ (Lomolino, 2005), 5=k 7}
o] HALEAL AATES AR e AEE A0 ASetaA X3tetsly] o
woll A7 Afol7} A RO RE AAZIT W] A= ohgFe el o 9
Hko ) olo] o]gAo] 7p & 29 Fof sfuri(Madson and Shine,
1993; Rodriguez-Robles et al, 1999; Keogh et al, 2000; Ashton, 2001; Shine
et al, 2002b; Boback, 2003; Boback and Guyer, 2003). =, 7}3t%= 7)<t o] A
T MATERG A77F #2 A(Fig. 3) 7 AT el Hole o] &2l A
=

Zpol 7k A7) W&l Aol AA AL Aoz ATtAT

off

¢

ok
filo

Fg FE TASE WS

e
r!I.
)
o
fr

2l
ofj
i
il
e
1
o
rr
=
(i
flo
BN
il
o
l_,,
Ho

Hls] =7]7F 22 (Rodriguez-Robles et al, 1999; Boback, 2003), 7}3}%=2] 2]
AEARRD AS =rbile FR IASHA FeRN AV HopAle For A
d Aow AZHEY. olgt= RiE T HeHo 22 Al M ste ARANG
o] G. shedacensis= &3 7b&3ol olsAd FIANE 2RFENS Este o=
de A dow, WaFd Ml Accipiter nisus$t #Zo] Z ®olE Y& T U=
AR A77F AA e HoZ 4§ HJAH(Shine et al, 2002a, 2002b). 53]

G
shedaoensis®] &4t 2% A 712 Hit AT 14gol olE A= 2 A7 E ¢
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= AS gdHA Jdom(Li-xin ef al, 2002), ol AFEAF AR ALY] Hit A

< 43gol Hlal 38 A Ak Zpapee] AARANE mwpdoluy Adjef o] #

& 2719 HolE 7] wjiol] A 279 Aj77F Hojd Ao w AZET
Zhate o] AAEALE o] 8§ g e woldo] HwA tAdFol: = ekl

(Table 9), Erhls} AV|eHe LAt AL b vol g WEs} WA 44

57 AW AARAL A5 RAE A9 WS Ragov, BEo)
= A Bel 19l A £ o SEEAA FAol BAHE A
T oolsle] Al AL 2AVIE Bek vhe) Rel 2uls U= AAE 28 B
w7b Re welE ) AsAE HelE A7) )
B xSk 7] Mol wolE 271 fs amste U] ol 1w

 7tg & vk =vhilst Al ds-= 7= ojyel My A a2 5

r
fin)
d
2
o
o2
>,
o,
N
r&

QU meb] Erobdah uE EAshE o] ol Ae wAE Fde] o]
2 7] el auEE UAS AT 5 glo] Euhwd AU Fa ol

s A9t © 18l Beta R@ w A8EAS wol BEe U A7 )
Brhe YRR okt A7 Mo o] FolAE AoE BEHTh W mrbde x4
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FA 7] wZel 9
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of AuEAel 9 W
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I = Al
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o] thepgel v

AF oA 4 4EAE o
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§ el oo}
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3 Hele 7|7k E45 2 Helg He o U

YHn = 11, r = 0682, P< 0.05; Fig. 17). o]

oF
=

o
s

801:

%

AA A mel 279t wole] 279

T

o 2 yeyt(Fig. 17). Al

43 2

]

PN
TFo

s
T

I

MA oA FHol SHRT Wale] =77 AW (Table 3) ©] &

o

™
e

o] Foll 7bg 2

9 o

]

0
o

1:2
a

Aoz AzFAT ey state JRA oA 4

=]
=

2 v

s

J@O

H

)

—_
file)
&

!

7A
p

of zFo]l7} flom (Table 3), Ho|%= A

7] wiEel Hele] A7l upg Holol =7]
A ¢¢kthn = 14, r = 0.376. P> 0.1).

]

ARAbel wEle] AV

FHAATE A E
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T
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. n=11 | °

c 30 +r-0682— — 1 —————

= P=0.021

25

2

B}

= 20

8

T 15 1

>

& 10 1
5 . T 1
20 22 24 26 28 30

Head length (mm)

Fig. 17. Correlation between the head length of (. ussuriensis and its preys
diameter in Jeju island. Solid circles are males and open circles represent
females.
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AFAE HAEARS] HolE A Ay AT JRA|Tel A glE Hol= A
Yl (Centipede), A FX=%% Hynobius quelpaertensis, 3 W12 Hyla japonica, "3
#ol  Kaloula borealis, WA YN8l Rana dybowskii, F/W\+2 Rana
nigromaculata, <V  Scincella vandenburghi, WS-+35°] Amphiesma
vibakari, Z+2%F  Crosidure shantungensis, 3¥2}2F51F  Sorex caecutiens
hallamontanus, As =% Apodemus chejuensis 5.2 UM+, 57 U EF+7F

%!

5 428 HAFFES F2 ZIAEFE Ao=Z eyt o] & UAARE F A
=
2L

o
)
o1
)
2
it
)
0%
rlo
rE
H
Ll
22
8
o
=
m
Ho
St
)
<]
ﬂ
N
N
=
—
w
o)
S
=

=
2t 2L Aoz moth Mo AMAEE= TR FEo =M ulbza
(bauplan or body plan)@} AEj& Aeke 93] H2 A7|2 FHeE= Aol gl
=, Holo o]&/do] 7bE 2 &% Tl stk F A AN ol
o] & Al 9 ol HEE =) ol A AL wF Ao FHowEch sube

ALl o]&d o = Holdel TR Wluwd gFdtel= =8t =vi
™
1
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AFOT G £A o] weol =Y FolE AW Wasti € ofelgol
QAW AFE AAE 9 NS Fd AT Aw A 2 ol 7o)
2% Ao® Utk AFE AAEA A4S el it ms} am,
o s At Holol Adolw o Ax P& vA Aow ey ww
Avish EvbRe F2 243 sl AATAAE Wele] @75 vy
27) ghels fel@ AolE wolx Wektkn = 14, r = 0.376, P> 0.05).
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A4 ARE JERAY o ETH BF

4 F s HES FiE F 9lo gFE
Rk o] &5 kAR, Foll whe} drpyt A5 aEla Arid HeE ol sdteAE
g3t 2ol 7t dth(Pough et al, 2004).

Holl A o] Fel A2 (D78s o7l oHA FA= Sotttyr] wzol
dZo] ol#@AY 2)FFo] FTHAY 2HA &S FE e F2 A A%
ol A= AFAdel A% F A FEHE YEhdth(Seigel et al, 2001). el
o olsAe et FF Aol HHAL ow, FE, A

ool Al d el Q9 o] o]o gS w Zt(Shine and Lambeck, 1985;

j9)

)
o
offt
=

z
it

Shine, 1987; Fitzgerald et al, 2002; Brito, 2003; Shine et al, 2003; Whitaker
and Shine, 2003; Puente-Rolén and Bird-Pico, 2004; Diffendorfer et al, 2005).

(Shine et al, 2003), vl=ol] M2l &Ml AFQ (Crotalus adamanteusSt
Zol Hlud W AYE o]sst= WELE EAgH(Waldron et al, 2006).

B Aol M e 2Y-AxE o] o8 AFEY A2 FEAQ Thatko] A
A5k HARAL o]F A dEAS AL old FEFS HAE 290S

SFobn 7] 9fs) A et
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o. Als 2 #H

<

3

0:

Hshmel A A olFw @A % GRS dohrs] sla) EA-AE

%) (mark-recapture) W& ©o|&3%th A HALS EEHE

clipping)dt+= W} 3 38}e] PIT tag (Passive Integrated Transponder tag; ID

162A, TROVAN)ZS 4Fd 8= WS #3333 vh(Fig. 18).

No. 155
WL || sl e el T AP
cutting  cutting cutting j Tail
Anal Plate

(a)

No. : G001

(b)

(c)
Individual marking methods of . uwssuriensis. Ventral clipping

method (a) and it's actual example (b) and PIT tag inserting method into
hypodermic injection (c).

Fig. 18.
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s dds 33 hA 242 19 #A2(0-9), 109] #2(0-90) B 100¢]
221 (0-900)°l iF == Hl=s 242 /AR ddate] A6t 19 A= &
% H]=(anal plate)® = S = HBHHES 002 3t HE FHo=w 7}
WA EREE I 1-971A1 9] REE Fodlon, 109 A= 19 =g 99
HE B2 b3S 002 3ta #g ZHog 7tHA 7} H5S 10992 3l

- SHHE AlR tae O 02= &ta e
o2 7AA HEHlE 114 10039 = ske] 100™ oA 900 7HA4] We &
o3tk Fig. 18a& 7NA WE 7t 155%IQ1 45 wivls dd 91X & e
olaL, Fig. 18b= 704l & GO01He] AxF #HAS wfe] EFoltt. Fig. 18c+=
PIT tags ¥lstel] AFdst= BRiol.

E3 $Jx+= GPS (eTrex Vista® C, Garmin)E ©]-&3to] 3elslgion ol%
Agl et B=A A7]E  MapSource Z& 13 (ver. 6.8, Garmin)S o] &35te] A
Aekath Aede =27l Z2AE 33 o xgE AAE dHEFe= MCP

_{

3
.

(Minimum Convex Polygon)¥ < ©]-&3&}3it}.
qEAe A7 oo mAE= 8% @AY EAS A TAZEL
Al SPSS (ver. 12.0)& ©]&3}o] Pearson FH#AE Gttt

m 23 9@ 1%

20061 695 20099 697HA] AFE HAZC 9jA g 2 FEAHQ0 7hut
oA F 1310AS AR I A A S HAAEh Ax=E F4 JRA
T 20061 1370 A, 2007 4270 A, 2008 6170 ], 2009 1570 A = 2008'd ol
MAES F2 8 tHTable 10).

f
rlo

N

b e

}:L:l

K H 27HAS A3 120704 Foll &

4% BUNA 3 48 247 v
Agh $Ae 2zt seNAS AN el AXE Mgo] EFOHFA
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b7l =130 1 1, n = 129), BAACR FAF Aol fAATH test, X° = 2.240,
> 0.1). 28y AF= QA A A4 718 ARl(5A A = 115 1 1)
of vla} 2o Bl&o] A =A dEtwt B2 WA 4 Al Aul= Al
7 7ol Z}ol7F IR TH(Wang er al, 2003; Taylor and Denardo, 2005), A3 A7}
Hels W gAd AS XS Al B2 °E&ES A EdeF st wiiEoll(Shine,
1980), AlHEo] molxA Htl. dwkell AMAF=  Trimeresurus stejegeri
B FE AR AANA FAY #ERNETE A =4 dedo
(Wang et al, 2003). °o| & <R15l7] fsliA = 2o 7kt A Ttol A E4F Al
dulell wigk 2=AR7E & 28t
X2 AAE Tl 13 o) AEXZZFE MAl= 2702 168%2] AXLEES X
Row 23 o AEXIHE MAEL MAZR 61%Y AMEFES YHERNAG
(Table 11). o9k & ALY EL dto] Fidieol Majshe nirbge] 454
Empydocephalus ijimae2] 50%°| 7}7F% A3 8 & (Masunaga and Ota, 2003)¢ll
Hlaf o v vhERSk T

stejegeri?l

23 9 Axgy A 7L 19-7109744 GFR o, ol5AL s =
-8 Atele) 7= ddAdol yEA wgkt(n = 33, r = 0173, P>

0.1). GO15%1 4-% 35¢ &<t 44m, 14¥ &<t 22mE ol &+ vk, G001, GO09,
GO18, G023, G072, G091, G104 &+ 300¥e°] 4dHx= 7|+ &<k 1A W3t}
3-32mell E3tstdint. 1 o9l v JNAlERE E8-AEE 7 vkt

97 Wste] Aol Aol 9ATHTable 11).

_Iﬂ
N

Table 10. Annual individual number of G. ussuriensis marked on Gapa-do

Year 2006 2007 2008 2009

Marked number 13 42 61 15

Individual classification N B B B
number G001-GO13  GO014-G055  GO56-G116  G117-G131
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Table 11. The movement distance of . ussuriensis on Gapa-do

Individual classification Capture SVL Movement
No. Indi. . Terms distance Remark
No. Tag cord Sex Times Date (day) (mm) (m)
1st 3 June 2006 363
1 GO0l 00066C6753 F 2nd 17 June 2007 379 364 13
3rd 17 June 2008 366 367 9
st 17 June 2006 330
2 G009 O0066C2AAE M 2nd 17 June 2007 365 331 3
1st 13 May 2007 361
3 GO15 (gggggiigéi) M 2nd 17 June 2007 35 365 44
3rd 26 October 2007 131 376 12
1st 13 May 2007 276
4 GO18 00066C16C1 M 2nd 8 April 2008 331 284 3
3rd 12 April 2008 4 284 A
_ 1st 23 May 2007 361
5 G0z " F 2nd 2 May 2009 710 374 22
Ist 23 June 2007 377
6  Godg LRSI 2nd 8 April 2008 290 377 12
1st 6 July 2007 343
7 G047 968000004228453 M ond 4 April 2008 973 350 18
1st 4 April 2008 350
2nd 15 April 2008 11 350 11
8 G056 968000004315834 M 3rd 31 May 2008 46 355 12
4th 10 October 2008 132 358 3
5th 19 Arpril 2009 191 358 11
N - 1st 15 April 2008 327
9 G065 968000004317555 F ond 26 May 2008 41 334 17
1st 25 April 2008 365
10 GO67 968000004312736 M 2nd 16 May 2008 21 371 24
3rd 10 June 2008 25 RIS 3
1st 29 April 2008 390
11 GO71 968000004319549 F 2nd 31 May 2008 32 393 20
3rd 27 June 2009 392 394 32
1st 29 April 2008 356
. 2nd 18 May 2008 19 356 6
12 G072 968000004316800 F 3rd 31 May 2008 13 361 4
4th 1 June 2008 1 361 3
1st 6 May 2008 344
13 G078 968000004318134 M ond 26 May 2008 20 244 7
1st 16 May 2008 324
14 GO85 968000004303989 F 2nd 31 May 2008 15 329 5
3rd 7 October 2008 129 332 6
1st 16 May 2008 338
15 GOB7 963000003 gpegy” M 2nd 7 October 2008 144 350 4
1st 18 May 2008 322
16 GO83 968000004225112 M ond 30 June 2008 43 240 1
1st 18 May 2008 335
17 GO89 968000004222305 M ond 30 June 2008 43 246 18
. 1st 22 May 2008 292
18 G091 968000004218634 M ond 24 May 2009 367 305 30
st 30 June 2008 349
19 G104 00066C53AB F 2nd 9 May 2009 313 361 27
. 1st 30 June 2008 353
20 G105 00066C24C1 F 2nd 7 October 2008 99 356 18
. 1st 3 October 2008 349
21 GlO 0006677783 M 2nd 27 June 2009 267 360 3
. N 1st 31 May 2009 362
22 G128 968000004223661 ond 14 June 2009 14 362 99

Collection @ jeju
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Table 12. Home range size of G. ussuriensis on Gapa—do

¥ndividual classification SVL Home
No. 111\1](3)1.. Tag cord Sex (mm) Sigin(gnel ) Remark
1 G001 00066C6753 F 363 60
000669831E

2 G015 (00066AC874) b =k 12
3 G018 00066C16C1 M 276 12
4 G056 968000004315834 M 350 95
5 G067  968000004312736 M 365 44
6 G071 968000004319549 F 390 167
7 G072 968000004316800 F 356 12
8 G085  968000004308989 F 324 8

Ao Y (Pough et al, 2004), ol&3st= A A o YA E&2o] wAyE 4= 9
AAANA =ZEAY & 8o o AtgEo] S7td = vk tiA A

O ol g9 Aolm <Qlete] ALLE9 o]
F3} o]Fo EAbst= HA o 4

vl &l AbE o] SrhH(Bonnet et al 1999).
BA-AEY AP YERRo] Zhutie]l AARALIE ol Sddow
o 5

HEE2E Ay

“,
S
1
H
1)
Ak
N,
N
o
o
o}
rlr
o,
o
rr
2
lo
g2
i
o
rr
o

o
2,
(02
ox
ol
rlr

>
>
ol
(]
ftlo
N
e
4
%0,
rlr
o,
o,
o
fr
L
oo
et
4
%0,
ftlo
BE
rlj

(03
L
i
i)
i)

T 5 Qe olPoR 8T & Yk

MCP (Minimum Convex Polygon)®< ©]-&3}e] 33] o] X 3H (/A2 3
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A4S 543 4% 7tae ] HAREAY] dsdS 8-167m' (64.0m' + 57.0m")=E
o] o AgA el Ao R el tHTable 12). WelA d5d A7]= v
T vk (Pough et al, 2004), W9 &5H-2 25 A 7] (transmitter) & F-2F
ow, o A3 79 A7), AAH
aQl, A, A, AuA 54 Tl o FFS U= Aol WA v

(Shine, 1979; Shine and Lambeck, 1985; Fitzgerald et al, 2002; Brito, 2003;

ol T4 FA%E WS ol Ageta

%2

of
g2
e

0.

Shine et al, 2003, Whitaker and Shine, 2003; Puente-Rolén and Bird-Pico,
2004; Waldron et al, 2006).

o B4 Ze A0dA 0.73km) ol MA S G oshedacensisH AT 0]
tol shF &<t 1A WE7E < 2meolx, FFdALS 4A FF 2429w, FA
Hat 2851m (< 0.3ha)oll &gk WMol 9l=7} st (Shine et al, 2003), & ~EH
Aol FH sts wE FAFE Fol AAste ZE A (Elapidae)® dF<
Hoplocephalus stephensii® 73 o] H+t 202had]l W& WA AA P&

3t WMER gl oW (Fitzgerald et al, 2002), "l=2] South Carolina ¥%4%2 &

ol

+

oY
Ot

—

.

A A AAsteE WaeWel A Crotalus  adamanteus  (Eastern
diamondback rattlesnake)®} C. horridus (canebrake rattlesnakes)®] 72 7}7}
84.82ha (16.91-310.48ha)e} 48.38ha (8.6-107.5ha)¢] ol & Bsd& ZE=Th
(Waldron et al, 2006). 7}9t&=ol A28t HHAHEARE ofF ZEeiA AF4S
Yetl = G shedaocensis Bthe 4 AFH A7|7F o} A9l gk o vt gt
st A o] MR G shedaoensis7t A AdhE XS 1Y H

M A BN 25 o 5AR M FHTn Qo] Bt AL we =

|
N
N
Ho
20‘141
=)
Ak
S
By
o
offt
p‘L
By
&
rlr
Rul
N
N
5=)
Y
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o
it
[3u
>
>
2
>
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wQ
—
<o)
o
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rlr
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rlr
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WA = A B9 Fos AZzske Aoz AZEY, olgh 2439 AR
5

A Fudor FA st shiel el Aoz @9

(©) (d)
Fig. 19. The habitat scene of (. ussuriensis on Gapa—do. It is consisted of
several compartments by a stone wall line (a and b). G ussuriensis prefer

beneath a stone wall (c) or it’s right neighborhood (d) to grassland center for
Ambush site.

We] PEAaAL A WA e vdgsiA dedn 5 H559 22 A
M2 shE Aol et G oshedacensist= & - F3e] s Aolrt A fle
dl W (Shine et al, 2003), FolZEZ] Z(Puerto Rico)ol A3t Kol
(Boidae)®] =9l FEpicrates inornatuss ZAF o 72E 93 o= gAvH
A A A7]= SA H 0.7%a (7,890m’), A Ht 0.50ha (5,000m') =
Aol FARY Avt= AT AF7E vk (Puente-Rolon and Bird-Pico, 2004).

erEd Aol M2st= FZHE I (Elapidae)e F+ 9 Pseudonaja textilis<}
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Hoplocephalus stephensiid 5 < - 573te] 5@ vl Z Aol & Hol= A5
T 9tk exEddE oty HEEEe] FHAIGe At FQl Pseudonaja
textilis®] 3EAL 47 11.79ha, &# 1.46h

vebdtH(Whitaker and Shine, 2003). T3k @ ~E ¢ < glo}

QO
fu
1
PS
o7
)
N
offt W
o,
(00]
=
o,
ox
we,
X

3= Hoplocephalus stephensii?l 74+ 7 B3t 20.2ha, &7 H 1+ 54ha#z 4
Hjo| 7}7ke zFolE WA th(Fitzgerald et al, 2002). L&)l ®-&wol dZ<l C
adamanteus?) 7% 7 Ht 84.82h, UAIHA] Fe 47 H 2863haz oF 3
o] P A7] AolE Hol= o=z dHA Ath(Waldron et al, 2006). ©]
o Zo] ¢t FFAY AolE Hole ASv WsHY AV F FolA
3 Aol & Yeiye ZAo® Bt stk e] HARALe] dqEHe BE F
FAASE F9A4 HAAS stvldl FE7E AN, A HE 620m' (n

o]
= 4), 3 H 660m (n = D= A zo|E Ho|A ki (Table 12, Fig.

& F U HdetE, W2 WA dEdaS e e e AFAo] Adt

G. shedaoensisA 9 & - £7F] d5Hd 2ol YEIYA &S Aoz dAokE)

N=8 @)
150 + r=0675 y = 1.122x- 326.84

50

Home range (m?)

250 300 350 400
SVL (mm)

Fig. 20. The home range size of (. ussuriensis on Gapa-do. Solid circles are
males and open circles represent female.
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We] Fesd A7l wY A7177F F45 AR Aol d=ul(Whitaker and
Shine, 2003), 7}9t%=o] HARAIRD A9% FHolet dWs@e] =7 tol] A&
FEAA( = 0675)7F AATHFig. 20). L2t &3k
shal 3ol =7|7b Aob AuuAlel dEl SAASE FoeA= FUATHP>
0.05, n = 8).

W] FeAS A-AA gy AHA 5 H A A dAe ofF
ol metAE Gt & st AR AFRl Vipera latastei®] FH > 9
ol FsA A7)7F S7HE= Bl e (Brito, 2003), T = HE 9 A2
Aol AMAety wjiEs Fa wolE Abdste AFREAFH(Viperidae)®] 4E< G
shedaoensis< 5@l A7|7} wl$- 2T (Shine et al, 2003). H3+ LA W2
dAl AT iR P A7t EepA =l dAlg A B st
A Fe JAHY dEsHe] A7|7F Fopx|= o] ltH(Whitaker and Shine,
2003; Waldron et al, 2006). 12t} & AFolA= ZEe A7|7F #o} olF &
oo th3k xpol= AT = glSlt)

sy

il

|7} Aland] gl =7
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200611 6€%-E 20099 6€71#] F 131/0A1e] HAREAL] i A mAS
AAsth Al ZAVE FEE 3MAE AL 129704 Fol FA A GAHL 7}
zy 73MAS} S6NA R A 0 AL 130 1 12 YEgoy SAF R fo3
olE= AATHX -test, X = 2.240, P> 0.1). ¥2] /MAES ZFo 13] o] AEE
d WA= 2270 A2 16.8%, 23] o] AMEE NAES SHAR 6.1%= HARE
S AEYES B 28 3 AxE AR 72 197109 7HA] ¢
o, thdet £ 3-AELE Alo]o] 7|zt EFEla 91X WlolE F Ao]7t
glol7] dZoll ol st 2-AHEF Ato]o] 7|I= Aol YEUA &
¥thn = 33, r = 0137, P> 0.1). #WlellA o]&e Holot &5 XEFst= A
dF8 5 FH, A H 2AA S AAS A avEHE 29

o ds¥ FdH o, oAl = oluAe] aH] Frhet Aol A k-

e woli ZoE itk oled 33 4 S
A4 Bol o JPoRVE ME WA F YA BW $2e iy g
of tehte Ao gztach WA ATl AT A G 7 e Y
F99 Aol A glom, shstme] ABmAL B ER 277 Fop fo
B AL Sl Bk QA% 9 BE 620w (= 4), F3 B 660m

(n = H= 7] zol& Holx &skth o dedS 277 S5 AA= 4

gedol Qe=d, 7Hu e AT AS FE A7 o FAAS F4d> U
EbubA] kX wk ek AAAA(r = 06752 BATHP> 0.05, n = 8).
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A5 7 e HAEALY ARE

W] AEES Yoloh S ALY o] &H} FHF Ao] T o3 FFgFsS W
© ™ (Bronikowski, A. M., 2000; Madsen and Shine, 2000; Taylor and Denardo,
2005), ¥ Z7]o wElA i xfe]7F yEbdthH(Masunaga and Ota, 2003; Hill
and Beaupre, 2008). dxrH o g WE oyl JHA7} AFAGThel| wet dAFEo] wof
AARE ZE ot = 2 d B O o]Folle wEA AAste 5T A7V
At (Fitch, 1960). =3 HFES 2F Hod FAl9 717 & TLF5, A7
HAs W 570l F TEFF oM, AYA, E7%E Ao H Ao s
st ol oAM= FFES =t (Seigel et al, 2001).

B2 oA FHo] ARG o]E AV HHORE Aol 1ujo] FHo

ARG Ao dAL AR 4 A F2ole 2-38 A& A AR A
AAOR Axsta, dFEe WE2 A gH0l9 60-75%A dAoz Ad
3 th(Seigel ef al, 2001). Aoz A<d MAs AFdrgs weasS 27 9

& ol Est=tl AUAE LnRshe dol BWolAAY AFHE CduxE < A

o

rr

h
A AFEjo A el s o Fol= HiYlE A (ventral clipping) ]+t PIT

tag® ol 8% EA-ALH WS Fx olgata uk old Py o) g3tel 4

A =
Zarhs ARE A DA 24D} olfeld W nu EaHoR ALNES
9 5 A
B oATE 24 WAE HHAI] QA AFEe Ae FEH shsnd]
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m. 23 2 11

Y

2006 69H-E] 20099 6€7FAl TRl A WAl FA S HAEA T 13] o]
g ALY AT 2AAZ BFE] BF A3 Table 1334 2k s
AEAE G A0 FAon e 44ES Bl AAEe I¥ A
o, AZHE AAE GrEe 19 F A Ao @AY Bol ALE 10

m AF2 AFE AA7E v e Aow yEy

28 Fig. 2104 #5388 H& 20089 4255 697b4 ¥£3 49 A x2E )
Age] 44E= Ao AAPor A = FE
FEO Aol AAIRE o] 7|Zke] AL YEVI7F 2A UEya e ASE B
T AUTH o] AL Tt HARA} 4-6€0 FuiAow w=A At &
HolFu vk Wl AFES Holo o]&4e] S5 war] ol (Taylor
and Denardo, 2005), Ad7o] wa] dojirb= 4-6¢€ol&= Ho| 5o thE A&

Hlel gbs] o] oA e Aow FAHAL

o

o 5, Hol &Eo] s doju= AlZjddl= AlFol T Aol
A ol ggol Ao dojuyA F& A7ldle ATl AL Aol A
dolo wel zto]E Hol7] wiEel ol& EASHY] fsiA e FHold wE
AsE T8ke] o2 mlastdty @9 wAolol that Al

ol
o
e
e
!
>
lo
i
Lo
oz
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71 -0.30-0.22 (Mean = SD = 0.00 = 0.10)2 ¢H o] FAREY TbstA e

th 4-699 A B AHE A -0.34-030 (Mean £ SD = 001 + 0.14), &2
-0.24-0.22 (Mean = SD = 0.01 + 0.10)2 FAQ A5 2 Zo] ¢ Fdr} oA
A A5 49X 692 AFE = AH7E £ A Y JRA k] Aot

oS =4 Holxh o (Fig. 22a), TAL 4904 6492 ZF= Zo] Ay} 3

zZog FAFHa FolAE AIFAHS B IH(Fig. 22b).
AAQ AL 4-69E ZFZ ANAE e B AEjo] zolrt AAE AL A

Ao Fofet= JMAEY a2BA F2 JNAE o] ZolE Holn. Ao st
= MAlES WA A= JRAlEC vl PEe A7 AA L EAYe] W
He ¢ ATol ¥ e Frhetr] wiEolth v, A% S 4904 64
2 Zrs g9 AHvt A3 FokAe S BA=U@ = 0394, P< 001, n =
72), °ol& 49FEH Z2A2Q Yol &FS AFstdA T VIZE ¢ FE A

&

=
Avzel A THE HA2RAY AASS BY, 4690 UrE THEYo

[-'O

1 FH97F A zE = A7l 25e A9 A & Aoz dddn. 54
™

Folgm, ot A £ A Phdl JFE vHE shte] 29l
gat A 2k aet AR A% AANED 4% BE oY B

=
FelE fASE Aow vehd, AAel medt wol BEe] olFolA1 A&

ALY & A7E FE 469, 10-11€01 X% 1199 F$ 2

T7F GolAHA FHe| Eol A7]olBnR SEare 109 & Ex AT
— 64 —
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Aog woltl wald 7hurel 2amale] E Aol

)
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25 T 5 Ue
= Agate

Hom JFES ABAE bl 29lo

400
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390 )
380 -+ — = 015(M)
——018M)
370 ——0239
360 +— —— ————=—032(M)
—~ 350 . e ——047(™)
E _ —056(M)
é 340 | | 065(F)
-1 330 +—== — | /‘Z " =+ 067(M)
320 R R
[ | ——072M)
310 | | ——078(M)
300 ' - s
| —+—087(M)
280 [ | ——088(M)
S i —— 08P
280 )!""’"""-——-__ i : —091("")
270 i I +1M§2
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Fig. 21. Individual growth trajectories for SVL of G. ussriensis on Gapa—do.
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Table 13. The growth rate of . ussuriensis inhabiting Gapa—do

Individual classification Capture SVL Growth Growth
No. Indiv. 1 "\ Sex times Date Intervals rate/day Remark

No. g (days) (mm) (mm)  (pp)
Ist 03-Jun-06 363

1 G001 00066C6753 ~F _ 2nd  17-Jun-07 379 364 1 0.003

3rd  17-Jun-08 366 367 3 0.008
1st 17-Jun-06 330

2 G009  O0066CZ4AE M —5 +——7-y1,=07 365 331 1 0.003
1st 13-May-07 361

3 Gols <§§8§§§%§i> M 2nd  17-7un-07 35 365 4 0114

3rd  26-0ct—07 131 _ 376 11 0.084
Ist 13-May-07 276

4 G018  00066C16C1 M 2nd O8-Apr-08 331 284 8  0.024

3rd _12-Apr=08 4 284 0 __0.000
) 1st 23-May-07 361

5 G023 00066C3095 F —5 (5 May-09 710 374 18 _ 0.018
L 1st 23-Jun-07 377

6 G032  00066C7TDS) M —5 i —(g-Apr-08 200 377 0 0,000
rF st 06-Jul=07 343

7 G047 968000004228453 M —5 i—au— 3o —08 273 350 7 0.026
st 04=Apr—08 350

ond  16-Apr-08 11 350 0 0.000

8 (G056 968000004315834 M _3rd 31-May-08 46 855 5 0.109

ith 10-0ct-08 132 358 3 0.023

5th  19-Apr-09 191 358 0 0.000
Ist 15-Apr-08 327

9 GOB5 9680000041755 T —p o iP
) Ist 25-Apr-08 365

10 GOB7 963000004312736 M — it Pt — 2
Ist  29-Apr-08 390

11GO71 968000004319549 F 2nd 31-May-08 32 393 3 _ 0.004

3rd  27-Jun-09 392 394 1 0.003
Ist  29-Apr-08 356

2nd 18-May—08 19 356 0 _ 0.000

12 G072 963000004316800 F —2q—toaYLl 8 808 O

ith 0l-Jun08 1 361 0 _ 0.000
1st 06-May-08 344

13 GO78 963000004318134 M —Si0MAVTE 4o o
1st 16-May-08 324

14 G085 968000004308939 F 2nd 31-May-08 _ 15 329 5  0.333

3rd  07-0ct-08 129 332 3 0.023
st 16-May-08 338

15 G087 968000004221296 M 55 47— Or B "1 144 2B 12  0.083
- - st  18-May-08 300

16 G088 963000004225112 M —por ABMav:iO8  8ee
st 18-May=08 335

17 G089 968000004222305 M —5 i 30-Jun-08 43 346  00.256
Ist 22-May-08 292

18 G091 963000004218634 M —St ZE VAR o PR
s TR G 349

19 G104 00066COIAB i oM 00 Wiy il 313Waificim 12" 0038
. Ist  30-Jun-08 353

20 G105 Q0066C24C1 — F = i 07-0ci-08 99 356 3 0.030
1st  03-Oct-08 349

21 G110 0006677783 M — oo jn-09 267 360 11 0.041
. 1st  31-May-09 362

22 G128 9680000042z3661 M —poSLMav=09 862
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Fig. 22. Monthly change of body condition of G. wussuriensis on Gapa-do. (a):
Female, (b): Male. Each data point represents one individual.
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Fig. 23. Relationship between SVL and growth rate of . ussuriensis

calculated from two successive captures on Gapa-—do.
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A6 A A JAEALY AL 2

(WA M9 tolerance range; TR)9F A7 ol AwaEo
FTele = U2 A HYEFHs 2% H9: activity temperature range; ATR)
£ 7Hoh g e g5 2% ReE BRae SA0Y AAAA dEgs
grgstH, Ao dEfr= 20Colske] W ATRS ZHA W tii-&2 26-2
8C7F ATR®| stgtola 34-36Cx= %ol ATROJARE dnbzolA] &dvh(Zug,
1993).

= 4
BT WO A E9%, d54 A A eRlE0 =F dHsA dF
Hol 9lo|(Seigel et al, 2001), A&l wel A&S FolZwl7] 9% F(LF
4)& W3A7171% &89 (Shine and Lambeck, 1990), AA% AL FAZ ¢ 3]
QA2 Aels G sl 7] Skeh(Webb and Shine, 1998). HEgk Al A4l Q<19
ojaf Ho]o] o]§/do] WolAW thAl H]-&(metabolic cost)= =°l7] flaf A&
S 937 98 AAAE €8] 7% -t (Shine and Lambeck, 1990; Shine et

al, 2003).
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Fig. 24. The scene measuring body temperature of . ussuriensis.
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m. 23 9 31

i

Zhatmeol P 7|22 1¥€9] 84T = 7FF vrar, 8¢9 206C= 74 =9k
th A AEANE 49 5E 11974A] ofelel A #Eal= Zlo] Jheetglet o9
EH I 722 146C(4€)-296TCBY)=2 YEFSTH(Fig. 25).

b Ee] F=3F Az wje] HARARS AL HA 179C, Hi 3BITCE 4
Helom, Ay 242C-275C HAJT -9 FFF= 26C-28C Helol
A1 3Fgke] ATR(activity temperature range)S 2ztil 34TC-36C ®H oA A3
ATRE zte= 3102 deld] dom(Zug, 1993), 7t9te & RARe] A9t A2
HeIQl 24TCT-275C= i 379 ATR ®9lek <3 sA vetweh ©=3 F
A A2 331CE dFE AFFe 43 ATR W95 94 &gt At
AeS 4T o d7]9 25+ 1681T-322T, AW 2%+ 161T-350TC H
A= A4 AHTable 14).

= e NN W W
LT Sy o unn o u

Temperature (C)

(¥}

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fig. 25. Monthly average temperature fluctuation measured during daytime
(09:00-18:00) from Jan. 2006 to Dec. 2007 on Gapa-do. Sorce: Jeju Regional
Meterological Administration.

A 3 t7jek AW 2xEt =4 fFAE AR YEtgow(Table
14; Fig. 26), 9 A2 WH9+= 4490] 179C-3317T AFol= 162TCT=E 7HE
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Table 14. Means and ranges of diurnal body temperatures of (. ussuriensis
and environmental temperatures (substrate & ambient) measured on Gapa—do

Temperature (C)

Body Substrate Ambient
3.4 (179-33.1) 225 + 39 (16.1-35.0) 194 + 15 (16.8-24.5)
3.1 (20.2-329) 244 + 3.1 (183-34.6) 21.7 + 19 (17.3-26.1)
2.8 (21.9-32.8) 248 = 2.4 (19.2-31.1) 236 + 2.3 (17.6-32.1)
3.4 (22.8-30.6) 25.7 = 25 (22.3-28.3) 254 + 3.9 (22.3-32.2)
26.1 25.5 26.1

279 g7 26.0
2.8 (20.3-29.2) 229 = 2.2 (186-275) 232 + 2.4 (19.7-28.3)
0.6 (24.4-256) 21.8 = 2.2 (19.2-23.1) 20.8 + 2.3 (19.3-23.5)

Month

I+
+
e

4 25.2
5 21.5
6 26.8
[’
)
9

I+
I+
H+

I+
I+
-+

o |

-+
I+
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10 24.2
11 24.9
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R
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31

29 A
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Temperature (°C)
(e

19 ~

17 +
- 4= Bodytemp. i Sub. temp. - A = Airtemp.

15 T T 1 L] L] I T I 1

3 4 5 6 i 8 9 10 11 12
Month

Fig. 26. Monthly fluctuation of mean body temperatures of . ussuriensis and
environmental temperatures measured on Gapa-do during the snakes’ activity
season. Vertical bars represent standard deviation.
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