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.4 2

L w=5Fo] 25t 23
LEFE FHAAARE Yeyr] A ZH(Kurten, 1968; Geist, 1998)8Fe] 9

of A-&3t7] #15te] (Danilkin, 1996; Geist, 1998) 2H/de] A <A (Stubbe and
Passarge, 1979)3 F9u =& d&f 53 24 & AdA 75 45
gt} (Sadleir, 1987).

=F+= $A45 Artiodactyla A5 3 Cervidae 3718 Ab5o}2} Odocoileinae

Jb

5% Capreolusell <&@tk =F&Hol=  FH=F(Capreolus capreolus
Linnaeus, 1758)2} Al¥lg]o} =5 (Capreolus pygargus Pallas, 1771)% 2% 9]

o]
PR

Order Artiodactyla
Suborder  Ruminantia
Family Cervidae, Gray(1821)
Sub Family  Odocoileinae, Pocock(1923)
Tribe  Capreolini, Simpson(1945)
Genus Capreolus, Gray(1821) - the roe deer
species  Capreolus capreolus L. 8 =5
Capreolus pygargus Pallas A W] 2] o} =5
supspecies C. p. pygargus Pallas A5 AlH|g]o} w=F

C. p. tianschanicus Satunin &% A| H] 2] o} = F

o] 3t “=F(Capreolus capreolus)= A AAXHoZ AFHAMFEY =
Aldglol, 2ela Fo2E T mREk(Tibet)ol] o2& Y2 A A71A] B3

s AFEE T YUt Aol Exsta dn AFA AN =



1990t o] F- 8] gakE 7] AlAste] FH ol el 1950m<l ghekat

Seho A RE o 9§ FHAA BEsu vk

=

Ellerman and Morriscot-Scott(1950)2 5 3} ofAlole] AMAdtes =&
g4d Fowy B glowm 1 2o  (Capreolus capreolus capreolus,
Capreolus capreolus pygargus 2} manchuricus, melantotis®} ochracea >
stalo]l  Capreolus capreolus bedfoldis 3otE5o® EHFaAvr =3
Heptner et al.(1961)> &= 2 &H& T3 A HAlof AH9 =F&
Capreolus capreolus bedfoldi= 7] A3 2™, manchuricus®} 3h=r2] o}F
ochraceas s'olol2 7|&E3F9th 18]l Corbet(1978)E =FE 1% 4o}

Tom Rt ded R TF FH HAlol Aol 4

>
_O‘L
o
"
—1m

Capreolus capreolus capreolus 1°V%&, &% T=9 Capreolus capreolus
manchuricus®t 3+=9 Capreolus capreolus ochracea *3%+3 &8 Z= 3}
3l 9] Capreolus capreolus bedfoldi 1°}53 = b2 (K L LK, Tien
Shan)A 9 ¢] Tianschanicus ¢+ &5 &M%RW(Cavcasus)®l caucasicas X3t
alo] AWl glolel TXFH el Capreolus capreolus pygargus 1°}%, Z18]al
F WA R 9= s (Tibet) @] Capreolus capreolus melanotis 10} o]t}
Groves and Grubb(1987)2 XAl 4, FH=2 dH, 279k F A<
A715 Blaste] FH =T Aol =F 5 F For ERetal Utk

Sokolov and Gromov(1990)+= FE|4 A v]ule] A Capreolusd = 2% (

H

e 5

A4V Capreolus capreolus$t A W2l ot4y Capreolus pygargus) .= w53}
o FHM =FE dd ofFor EFIPoL Aldlgole] wFE AR
AR FHEA g o] Capreolus pygargus pygargus, AR (K (U LAk,
Tien Shan)®] Capreolus pygargus tianschanicus™ b=, H &%= % QA+
g Ao} 59 =5 ofA|olAt Capreolus pygargus manchuricus(=bedfoldi)%
3 olFow EF3YT. Wilson and Reeder(1993)2 Capreolus Capreolus

bedfoldiE -3l 340159 8°}F S Capreolus pygargus Pallas® #] ™



gho| M A st= =5+ Capreolus capreolus bedfoldi Thomas, 1908
2 EBEHEo 9oy} Barclay(1935)E =FZ2 949 dAS Hu B35
3=t o] w=FE (Cgpreolus pygargus ochracea® 73+ oW, Tate(1947):=
=%  OMAo}E  mantschuricus®t =19 o}F  ochraceas  EFAIA
Capreolus capreolus bedfoldi= %53} th.

Koh(1997)% & 3t 9] - F(Capreolus pygargus tianschanicus)® &7
olyf FiNZel A7 7} oFF pygargusyt bedfordi E.tF Zthal W a1skg) o
AF=FE Capreolus pygargus ochracea® 5% ojoF shtfar 7] A3k
o1 Koh(2000)2 AlFE=ed A w=FE& o]&ste] mtDNA control
region¥} cytochrome b 3 zbe] FEAQ A7IANES FAst] oo =
}sl St

3 AFE EFE 99

ON

-

T Capreolus pygargus tianschanicusd < A =+

ey Ao AFwTE FAGH R

M
1%
rok
i

velell M2AstE =F 5 Capreolus pygargus bedfordiolyt  Capreolus

21 tH(Koh and Randi, 2001).

olx7 vl MAstn Qe =Fol I BEFE PFgeA gof E
ATE AYFAR 5AS FAFstl A Al obe] Al g ot = F(Capreolus
pygargus pygargus)$t s FAMlEole] A g o} .= (Capreolus pygargus

tianschanicus)$t ¥l 1Lsko] zpol7F Qe A& LolH A} )

LT ADe B 7], AAY £, ve], 4, FEE AFAGT 4
o] R 5 oy 7FA Q9o 93] AA M (Geist, 1968; Espmark 1974;
Leboeuf, 1974; Clutton-Brock et al., 1982; Bresinski, 1982; Apollonio,

1989), dFuAAR]D EfF7Fe w2 HAL TS AFoAMe s, AL



volote #AZE Ao (Geist 1971; LeBoeuf, 1974; Clutton-Brock et al.,
1982; Apollonio, et al., 1989: Apollonio et al., 1990), ¥ == THA 7} A
(Bideau et al., 1993).

@A EF(Dama dama) ot o5 A <5 (Cervus nippon)2 ~ 2 ©] o
ZAEwto] #AA7|E 3th(Apollonio et al, 1989; Appley, 1980). H3kF H 2l
TES Yo7} BS4E =om(Apollonio et al, 1989), & AlEsHFE= A
o] 4% AMdo] Eu: H (Hirotani, 1994)7F dth. 28] »=A}
Dama dama® 7% #A7] A2 FHE Fetel &R Foe AT
21t 2 a1 (Apollonio, 1989)7F 2l t}.

g Ade] wE olfut Eafol] i A B H ghed, 4D

Hir
o
+

KeR
R

)
o oox

e

|

of Ee AAYSE FAe wol MAAS R FIHE A, A
of vhe AAMAFE W e wo] ANAG wEe]l NHFORA LA

ol Al g AE 7137} ol th(Huntingford and Turner, 1987; Archer, 1988,
Jackson and Winnehard, 1988; Hall and Fedigan, 1996; Lincoln, 1972.). ©]
gk ol Eafete] #Al= wMAATAE FIFES Fii th(Hirotani,
1994). =F= Aol =2 JNAZE Dol v ARG daH ol o]
O SIS ZEARE AR A M At Hol w= A= folu gk Zpelvh glk
(Espmark, 1974).

2 Aol FASSTS ¥ A7]7F A (Shingo et al., 1980), % <] 23}

M

A A (sexual character) &2 A A (testis)o 4] 4] ¥ = testosterone®| #H| =
g7 E th(Lincoln, 1972; Kierdorf et al., 2003). 28 2 7|7k Foto] A 3
T #Hdo] Jom HouldA AME AAd Fo3 9SS dr}i(Lincoln,

E §dstil AoIHEG 9L Polatis Fom

o

©
S
i
it
e
>
v
_\3
ofy
2
>

g #1719l A¥ %7 A EH(Johansson, 1996; Strandgaard, 1972;
Apollonio, 1989).



iu}
o
iy
o
=
i)
>

gy #AA7F Ao H3(Johansson, 1996; Forand et

—_
O
0
a1
=
N
-
x0

AL Agolr EHE Qa1 Ado] vrolx]7] o
(Lincoln, 1972; Espmark, 1974). L1} A7)
Adss Gzbo] W} thgajo] WHlo] HAA =
Al717F WA ez gl g wjo] o {f2lstth(Johansson, 1996;
Putman, 1988).

mekA E AFE AT A s F(Capreolus  pygargus

tianschanicus) TR M EE& ZAFst] o], B A7|e WA AFEHS] #
AL Yol E Skt

&= (Cederlund, 1989,

Danilkin and Hewison et al., 1996; Mysterud, 1998)¢] =& A|7F3} F-7+4 o
2 v @3 Aol we BEFRY AAA ool dFE T wEel A
Ao ug} &5 7]7ro] ek tH(Cederlund, 1989; Danilkin, 1996).

EEFE od Avs EAHE Aol g Ak &5 2 A (Cederlund,

e v FEAol w2

O

Tgolth. qey 8% 58S A4, tol, Uz AEWY oy} 7]Fe} 7]

Bl st el oM E FHH 7] wEo (Danilkin, 1996) A=, A=y
g A7 2 ZEbr o (Cederland, 1989).
¥ 3FFT B AEE &53A 9 (Cederlund, 1989), 71g &slAl

d5ote A7l dE3 dewtely AFAOR =& F3 ofE ThEl

shukshAl %53t 559 (Bresinski, 1982; Jeppesen, 1989;
Chapman et al., 1993; Danilkin, 1996). 4 HEFIEL 4= FHol A
dol 7 FElety duABAAAN FEe] FEA e YA L
ola A= X H(Turner, 1979). ol¢k #H&A[A Ho] w7 Huel 21



FAsed BuUls AZEE "olol A o wel deEbx| 7] wE AAnt
o} tt2t}(Cederland, 1989). Hol7} AlA g wQl Hols HA AsEE 9o

oulE 857 wEe MEAe ES Eoldi: AFuc gtk F48

rlr
~

O
Yy
to
)
il
afos
offl
r o
=2,
L
o
i
v
o,
Py
flo
i
P
flo
12
o,
Ll
o,

W el fAe @A 2ol AuHew FAdE el Aojnrl

glstth(Mertens, 1984). o] AL A =xE wEr] 43 P4 5HS 1o
= Aol ZtSAE el Fgol td A2 A7l Hold F
o

L

A o B EL mojdum F4S Hak: AFol Ark(Jeppesen
1989). A =77} S/t E £ &

Hl == "] =8kt (Danilkin, 1996).
=F7F HolE W= ook dAFe] Fa AFaclS VFoln =T A
=otal H7F e EET g ol AA Hed g ASE AAY =
= Flste] Hols He= 72 Az dgr] AlEE o Aojxiva g
(Danilkin, 1996). ¥&3 >%v A 43S OA] Fov AadS 4=

oto] &5o] Ay = Yol FH(Turner, 1979).

]

=F9 48 & squealing, rasping, barking, whining¥ screaming & 57}
A2 R i (Mayer, 1977, Smirnov, 1977; Soklov et al., 1987;
Danilkin, 1996). ¢]s°l %l 7](barking)= FAZQN &l AAHAS o U
© adEA giE AREY T2 FAAR fdel #AAE W Z4¢ (oud)

o} A% A (harsh call)E Wtk (Putman, 1988; Reby et al, 1998). 53] =



F(Capreolus capreolus)= "Wale] <9 o AAHIS W FistA 247
2 ZE=tHReby et al, 1998). =7} 2= AF(barking)= 74 Al (alarm
caDl¥ F 2 el 2 (pursuit-deterrent call) 528 EHFaa Yo 99&
FA8t= Aol F8 ol i (Prior, 1995; Reby et al, 1999;
Frommolt et al., 1997).

Wl e =% 2AAE Foto] HeE 51 HH, d5o®
Ak 1 ohgol AX S BulE ASZol(stilted gait) 2 A /|
gz yhEdow AgEs Wy, MeE 9 obdZ gFela deA der o
5371 3t 7FE E G 27](foot stamping)®t Wil XS 7= ot
(Hewison et al., 1998). o]u] 7}7}olo] Q= o]/l Al+= 2719 Fe= Ad o

$-3lo] 27 % 3thH(Reby et al, 1999). =F+= oW 3o A= uf H
°F 50m =5 F AAF vg fFede gdse As
ol A AbFFre] HIIE e ( W 3], 1968).

AG7HA e wFo g EEFFd g A (Turner, 1979;
Cederlund, 1981b; Cederlund and Lindstrom, 1983; Cederlund, 1989;
Jeppesen, 1989)7} &3] g Hojgkory fejutel = oA 7tA =F 9
dsFdd AA BEol v A7 vnE dAHgow B AFoME =F

o ddPE FHY A S-S Lopr

o

A

-~
N
=
2
f

2]
5 5% 7 59 Ade kg olti(Mayer, 1977; Strandgaad, 1978;
Pedroli et al., 1981; Cederlund, 1982; Danilkin, 1996). 9=l A 2] dl+= =F



“

(Capreouls. capreouls)= o1& #T&Holy Ak o ©H A A7) &
A

o

SAW He A5 APANAE AYPrh wF e T A& A

hEA

7 2S MPEAEE AAAE AIE7]E gth(Staines and Welch, 1984;

7 g (Maublanc et al., 1987)°] it}

A W & o} = F(Capreolus pygargus)s ZAA, 54, MdE AU & 1
gal ofd 7t At #Ede] e JIAE Asg. 53 ZREH v
ol 2E 949 £& FolskAR o7l® "ol Auy £2 Isr
(Danilkin, 1996). &3t & a1o] A2 st= =F= vt H=yFe 2ke z2}
Ao #ESS ¥ 2] gt} (Danilkin and
Dulamtseren, 1981). T =1l A3t =F & UL & 39 de= 75
4 9ol At (Danilkin, 1996). d%o] ddle] =¥+ 293% ¥4 =%
oF 2 U 2dEo] ghdd] F=3 AAACA 1d Uil HAET =
=3
ofbalotell A2 sk AWl Elote o] @ JfAlEe] Thsol AMR I 299
2ol 5 olFat A&etr] wiimel A A2 A Apole Al W Zbo}
o] s3alm A 2et= A o] tH(Danilkin, 1996).

AFA= A&d AE t F8 AFadle] drf @2 2%, 52 TFH

f
QL
k1
%0,
rlr

)
rlo
P
{0
B
12
2
>

)

ro

I o] Zol= AEY A FA (thermoregulation)E $138te] o] @2 oYy
27} &% 7] wito] v (Moen, 1973; Parker and Robbins, 1984; Chen et
al., 1999). webA Zape] AEe ouyA B Al Fad J&s 57 o
ol S53 AEEdel AlFe AT dFE = F A (Chen et al,

1999).

rr
rlo

e do]l we FEREA AAAHC =2 2EE ztau 7] (Weiner,



1977; Parker and Robbins, 1985) wjio] A #3} 2o g4 AL Hol&
g=d @A Q7] dEe] oluAE 77k 9ok (Holand, 1992, 1994) o] 2]

ol W&ol =F= dUuAE KAV HAdtel FagE dEsior @

oo

]
r
30,
*

A28 o] FE  scrapinge dyx BHEAFoR HEFH
Mysterud and @stbye, 1995; Mysterud, 1996). ©o]& 3t P=& o}
o 5l Bigl Aol gle =F9 Fd3t A5t (Chen et al, 1999). AlsF 2}
st g = HES 2olth(Chen et al, 1999). 183

<
w9 #atE] AE¥e &9 = (forest canopy closure)’} =& A9 FFA}bE]

i
>
>
I

ofr

=s°] M4 A

= 83t} (Chen et al., 1999).
B Ar)7h 2L =% s mE Ak (Odocoileus virginianus) < =343k A

71 F2 A7l o 2HEVE w8 AY9e Ad"sts 4ol ot
(Mysterud and @stbye, 1995; Chen et al., 1999). & =Z(Alces alces)T= 4}
T Zbkelel FAEE Ad™et= Aol A RHBeall, 1974), =F= WF9
Z}7kolo] HAtel & Mealx] fEthE ®a(Mysterud and @stbye, 1995)7}
Atk o2 AbE FE9 diFE A s A f%d A E A e

g ol AL dHomfE e e defa A B duAES 47 A Aol

32

tF(Mysterud and @stbye, 1995; Chen et al.,, 1999).
ERE ZEFG YR S Wi R0 i =FR AT wHE
087 dASta Tk AbEe] o] HZto] H& oA H

‘ﬁ: 1=
S HAWAY d98%AS S u] B2 5 (Cervus elaphus), =@ A5 (Dama

A

dama), =5 (Capreolus capreolus)®t W5 ALE(Cervus nippon) & AsES

eata] e URAAS WA E 3 (Welch et al, 1987; Gill, 1992a;
Ratcliffe and Mayle, 1992; Mayle, 1998), ol Uy F-E EA=ZAY A4 &2
ol 7|%= &}7] wiiel A& Iyt YEPGTH(GIll, 1992a). =F(Capreolus

capreolus)®t A=A (Alces alces) o <3 A& += 7FHEHYF(Picea



abies)$t 22U (Pinus sylvestris)ol = A gtth(Bergquist et al., 1998).
oyt Fsl= Al BEVF =555 #AA Y (Conover, 1989; Welch et al.,
1990; Andren and Angelstam, 1993; Akashi et al.,, 1999; Bergquist et al.,
2003), =9 YE7F =2 AMAA = ddAEe AA3 ¥4 S (cambium)
of AAH WHFI7F At wEo] AA Ao m Abge] AEF Aol &
2} #) 7] &= 3l (Akashi et al., 1999; Radeloff et al., 1999).

A 2 ATE AT AAEtE =79 £ o] &F3, AAA Hix, A

Ael A wmFol oF 4T va) 5 Golm it

4~

EFY dEE 7589, Ad9A wEle AxEe Heold {84 T oY
7FA] 29de] o35 wWslH o (Strandgaard, 1978; Helle, 1980; Cederlund,
1982; Gaillard et al., 1993; Danilkin, 1996).

A2717k F o] =R A= A WAL Agragle] H7|E Foh(Cederlund
and Lindstrom, 1983; Stubbe, 1987). 53] oJd =5} dAH A ¢ A3k

Goreglyad, 1970).

wFE Hol A f84

A @Y FAER AAES AT AL vt 4 FA AR, &
FANAR ALH HolR o]§F F Ut A BE AL Wi

_10_



(Pullianinen, 1980) wiit-o Hole} WA S 98t %7 =2 3o 23}
=
[e)

rr

EFE TR AEH o
| @Wol %ol Hol7t B3 wf FAE A Jog olFstm, 39
H 487t WA T8 fdte] AFAAAI nAY R o] ditt
(Cederlund, 1982; Danilkin et al., 1991, 1992b, 1993, 1996). A& Z ol # = tj
= olFste AR Mgzt Welr] Alzke ol HAdwko] Hu A E2
AR E Zrol FEE0°] ol (Danilkin et al, 1991, 1992, 1996; Sokolov et
al., 1991)s}7] wfZol o] A e 5 Hh(Danilkin, 1996). o] gk o] &2 wj

9 oge RS olgdr] 7o ol Aol olEEAW R o}

—nt

Jm
Hr
o3

3

o
off
fols
ro
x
)
jab)

=

)
:3

—
O
O
>

o] i dfow, FtRE g A= olge] F7tR =F7F A9 HAEy7]

=T ARE AAste = g 4ol =79 itk Fke dme
FA43 w7 Aot WHI AAVE dn B =T gqgAar|e= @

le
ol &A% ALY F7 gA s gk 7] o
o oY =FEdAE gike] <le] #Hth(Ellenberg, 1978; Sokovlov and
Danilkin, 1981; Reimoser and Zandl, 1986, 1987). ¥ =7} Z7}3l+= A ol A
= AR Mg Holgo] AR Qe by wiEe] dEe #Had
dol H7IE gt wid Fol tiFEe] 194 FAES ds3 A5 9
3l 7 oo MAAE Wy & MAAR olFste FAdS &
3t Y<lo]  HuH(Ellenberg, 1978;

rle

ol
2,
=

ol Qe wwg % WA B

ke

Reimoser and Zandl, 1986, 1987).
I FAE 5 B0 a2l 9 AA % tH(Danilkin,

F& % 4 oole AZd 2 daA, vl AR

Ay A
X

1996). =F9¢f &

Lo
ME
rlr
ox
i

=
5

bl
2
of
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T A Y, A9 T T UgE FAEE Sl JIAANE AgsS vt
(Strandgaard, 1978; Helle, 1980; Danilkin, 1996). =57} A]2)s}7]e] 7}3+

A S42 HxAd S Fodds TR AEHANRE o)HF A

gl

of =F7F HIHe @4 BolFa gla, o3t FWEHE =37 24
2 Aohe mFe vl

24 A 28F2A 9T sh7] wimel o] el A
A . do} AFIV|E Ft(Mayer, 1977, Pedroli et al, 1981;
Reimoser, 1982). =5 o|g A o8 7Fx] @9l o&) Exet dxert def
Zlt,

FYFEL AVNTS FoEA EAAT PARE $YL Fol TR

r

P2EH 9dS A F A7) "Fo(Alexander, 1974; Treisman, 1975; Van

=

Schaik, 1983; Ebensperger and Wallem, 2002) ©E A &S 3= FE 5l 3§
dAEgS s FEo ¢ aFoR ¥AAE Folye lHE vk 1Y
ooz Qe EAAEREH 44 A= A= AdtH(Hamilton, 19715
Romey, 1997). A A< =y Holo] Fx+= FAAY AHds JAHE=
=3t (Hamilton, 1971; Alexander, 1974; Bertram, 1980; Dehn, 1990). 3
@] ATl AleEATH SARYE Ao © dEFS W] ol
(Takatsuki, 1983) 4=l &rjet #eole] A(Takatsuki, 1983; Danilkin,
1996), o2l 7FAl 715-8¢l, 9 A7]e] Aret FAA Y 2, g A
9] ZF<]ojFo weta] et th(Bresinski, 1982). T3 Huol Av|E HE
7b wod =5 s & Ado] dA4HY] wdd =Fe dHke o T
T 83 g<lo] #Frh(Bresinski, 1982).

AbEFel gigE A 2ARE ofe] A WS ol &dte] RS A4S
$k=d], 2 line transects ZAHBurnham et al, 1979), A7 ZAHRamsey
et al., 1979), rodeside ZAFHOverton, 1971), pellet counts(Neff, 1968; Fuller,
1991; White, 1992), &% =AM Mccaffery, 1976)5°] th. 19 oJg 7}A %

27 %(indexes) ZAMW S AETF AANFE 2AEY ol gHv, Fr
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AR Qg AR ES XAt Al WES Tetst= 71 (Mccaffery,
1973)¢]1 ™, spotlightE ©]&3F Al ZAHGunson, 1979; Cypher, 1991;

Whipple et al., 1994)% 38| A5 (Odocoileus virginianus), 7 -21g]ALE

(Odocoileus hemionus)®ll A-&3%t o7} d=d 7S A2 & W} o] &3t
A BEHE BE NS 2AEE Wt EE AL R Fe" 2Ab
WMo 2= drive counts(Overton, 1971), ¥ 8- ¥ ¥ capture - recapture

census YW (Anderson, 1962)¢} &7]E o]83 FAl(aerial surveys;
Underwood et al., 1998)7} Sl+=t], 3375 o] &3 /NAF ZAl= B$E3H

294l A§ A5 BHoR AFE BPlE 48T 5 glov, =@
o]

AHReby et al, 1998)5 AHAIg o= Ut}
t wgr)% #4717 Bagd vy Aol

=
F AUz

BN

AL W E AlFE A ACNA AL Thesd =AM
transects A}, M X E
census)®} rodeside AP 5ol

webd eyt = ob A 7bA] T AE, AF BELSGT 7E2A

9 AT AR Agolv], OATRE RS AR Fe mii

o
oo
o
N
S
PN
92}
]
o
=
—
9]
5
—+
w
=
S
<
(@}
<
&
ol
i)
N
>
=
)
o)
=
5
—

1990 df Sk FEd] Frbsl et HZoE AT FAasta dE A
o2 FAHY =F Wk e A= o] FojA A HKshal glo] 3 600m
ol A G Mgt =FE FHoR =T BRIEA A9l 3 s}ele

#7% ool gt

o)
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Table 1. Basic data of individual characteristics for the Roe Deer
(Capreolus pygargus tianschanicus) investigated in semi

natural conditions.

Sex Individual Age Individual characteristics

Male
M1 6 Three points of antler, a large process at left beam
M2 7 Four points of antler, wound in the neck
M3 7 Thick beam and short antler, the wound in the abdomen
M4 5 Thin beam and large antler, the wound in left ear
Mb 4 Three points of antler, white brownish body color
M6 4 Only present forward and upper points at right and left antler
M7 3 Back points absent
M8 2 Forward points at left antler absent
M9 2 Forward points at right antler absent
M10 1 Antler absent, dark brownish body color
M11 1 Antler absent, white brownish body color

Female

F1 3 Dark brownish body color
F2 3 White brownish body color
F3 4 Black point in the breast
F4 3 Large black line in the upper eyebrows
F5 2 The wound in left abdomen
F6 2 Black point upper eyebrows
F7 2 White brownish body color, black line in the upper eyebrows

Halr] F& 270& 2w Qe Adelth ¥ T00m o4 A pehia

2 2 g gslo] Qa7 s AFESE DA
of gtk dlw 1400m o3 A% mpHEP FAUTY Fol glot
nAzAY L A BESD Qe Aol
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w70 ol JIEAR, Aote] EAEG $I/F 5L NxE S5

o (Aitken, 1975; Danilkin, 1996; Hewison, 1999; Cicognani and Mounti,

2000), AAAE e Bo) s AFA ST AAEAL o] goho] TR

thH(Table 1).

Fo Mds dopur] flate] #AALE MA st A Azbel et
(Nikin, 8x35) ¥ W9¥7% (Nikon, ED78)< o]&3t9 E& /A& ##sta
7ol weollA e AA} A AA, HIA et AAE A3 A=

T2t 71EA Tk 139 T Fuj7t A &a 2~33] FAT H§ 12
o] FASR FHFele] 7] =5
w79 HY9AAE Landau’s index of linearity(h) (Landau, 1951; Bekoff

1997; Chase, 1974)& ©]&3t3

i

E12/(N-N) S [Va-(N-1)/2]
a=1

N& AA WA, Vaiz = 7RA aBth Dol sbe 7

MARTE WAVIEL SRR AAY] AFE J1Seke] WA HFES Y

gt on, F3o] 4A welrtr] chasing #, mounting BF TE 715 A

ol Wol AdAste] HZto]l 7| oldel ¥S M e FITF HAAE

A4S velvet shedding ©]2Fal 3kt}. o] 2|3k #ulo] HIAA = A7]E Lolr 7]
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1(11~204), 38w (21~30d )3 458 5 (30dA o) o s -3t 2w

o
FUHEEE 2(FHEE 40%0l8h), TA0~70%)%F 2(70%lY) so=

6. =72 Do} kst A A
=T X 5A4S Fotry] 9kl 2001dE=HH 2003 =7kA e
600m o4 Adg FHow WEWse} ANBA 5 A ST

2AA QAL wFe ANz

J
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na
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I 1,600mel7d, 1,400~
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A9E 2AAR AA(Figure 1ske] 247§ 2(1,542ha)ol A oF - =94 A7) 2

Lo

TE AT AR =R P FEA RS AN d9 S
dtst A Wojste AA7] 717HE@E ~109)S AASe] ZARAIEITE  line
transects ZAF, ™ ZAF W I} spotlightE ©]&3F /A4 ZAHGunson,
1979; Cypher, 1991; Whipple et al., 1995 & AF&3te] 2001d E5-E
2003 =7kA w2 A 7)ol EAFSEATE. EARAIZES A& 2AI3F A
AE F 3AFEt AAGRon oftelE FE KX E o]&dte] FAEA
Uk ERE ZAAG R 22 vaA Aoprt F2 ATl AM = AR EA W
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THA = Adg Ao rA AvE wef Pt APAE 9S54 £

Astgt w3 okl = Aol Aol hed Y Y BF AY2g FA

A3 BdEo] S Aow AdEE uEd AFZZ(Sasa quelpaertensis)
of i, A%, 9F = BAFSY] 71 Fsdvh T3 =T M A S a Bl
e AR dds e adtasdy, g drddel =AW o2 T

shol BAstgom, AN =T FUNEE AT | FHAT
= kst A 19999 %: 1€5Y 20029 12€97h4] v ofAl A H

Q) wmTo] JUEAS dolmgith, EAGAE AW 600~900m Abelel T3

o] gold A AT Y 2~384 24 A= AN Ee 7
AR 30m ool = AAEES 14 Agow pRatel P F23

Aewste] g Hust AEFs dolrr] 9kl wid 5Yol] A9
A7)t #AE dolR st FAMTE =

A% HE R A A Eo] BEHY] AFstE® (Saez de Buruaga et
al., 1991; Mateos—Qusada and Carranza, 2000) ©] 2 o]&3lo] Aj7]e] A

& Austel 71 Ssarh,

7. A

EAAEE SPSS 110 %4 packageE o] &3td+d i AageE
Spearman rank correlation coefficient, Mann—-Whitney U-test,
Kruskal-Wallis test 5& ©]-&3to] #4133t

Spearman rank correlation coefficiente <= A A Aol o7 o] 7tEE

g, wdol, Ay 7o Aol il Frh=e] FoW Aol we] A7)
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sel A

°ol-&

S
=
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—
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AFA Gl MAste =Fo HAZe], wZo], oZEe], 7ts=d, v
Aolo} mele] do] T w=Fo] b 9 Al A7 Table 29 28kt
FH AA Lol oAzl TtEEH, wAolS vl Holeh= AH
AZE o, kAol dAdol= v "ol AT 7o Aviske= ¥
HAZE AT o] AL A o] ARAWES o ® AV]E SAEAY] A
wow dAEM EI A JHAZE dAG Al7]d FREooF e AE
AT A= A7t il BAglel FHEA7] Wl
oly gt A7t et Bow dAdkE
a2y FAREFY AA L7 S5 AY A7 A AA A= A B
o) A7 (Spearman’s rho, rs=0.388, n=32, P<0.05)7} AAtt. =AY o7 =]
=4 0] (rs=0.433, n=27, P<0.05)¢ A5 (rs=0.768, n=31, P<0.01)3} <]
A7 Ak e Fdole AlF(rs=0.694, n=27, P<0.01), il =Z7]
(rs=0.446, n=23, P<0.05)¢} ¥ =7](rs=0.484, n=27, P<0.05)¢} A <] #A 7}
A A TH Table 3).
G AADeol= o7l (rs=0.508, n=33, P<0.01), 7}+E# (rs=0.345,
n=33, P<0.05)¢} &2 0] (rs=0.474, n=32, P<0.01)¢} Aol #A 7} AAh A

i

ry

rL

rr

o] oA=ol= e EE(rs=0.664, n=33, P<0.0D)¢ A F(rs=0.395, n=33,
P<0.05)¥ #deo] Slo] oAEels - BEF Jtessdst ATy dAVL
Ak ®=3 Fdol= 7o Aok #A(rs=0.646, n=30, P<0.01)7} Z At}
(Table 3).

=3 AA Aol ozl VhEEY e F4ole dxFol Hl& =

$_
f A ZAFEAT. & ATl AT MYetE kT wols ke



Table 2. Variation of body, skull and antler sizes of Roe Deer

(Capreolus pygargus tianschanicus) in Jeju.

. Range
" Average(SD) Minimum Maximum
Male
Total Length 32 103.3(+4.9)cm 92.0 116.0
Height at shoulder 31 53.9(+1.6)cm 56.5 63.0
Body girth 33 61.1(£2.0)cm 56.0 65.5
Body length 27 56.1(+3.7)cm 415 68.0
Hind foot length 31 28.9(+1.0)cm 27.0 31.8
Front leg length 31 26.0(+1.1)cm 23.0 28.0
Ear length 34 10.2(=0.2)cm 94 11.2
Body mass 31 27.1(+1.5)kg 215 33.0
Maximum skull length 30 197.9(+£3.9)mm 177.7 215.2
Condylo-basal length 30 191.7(+4.7)mm 169.6 211.5
Basilar length 30 178.9(£3.4)mm 170.6 195.4
Maximum skull width 30 92.7(+2.7)mm 83.4 97.0
Cheek-bone width 30 87.6(+1.4)mm 80.9 91.4
Interorbital width 30 56.3(+2.1)mm 51.0 65.2
Rostrum length 38 98.6(+3.2)mm 93.1 108.8
Maximum nasal bone length 28 66.7(+2.2)mm 58.6 739
Length of upper tooth row 44 58.7(+2.2)mm 55.1 63.4
Maximum width of brain case 29 61.3(+1.6)mm 55.6 65.7
Length of mandile 45 156.1(£4.9)mm 147.8 171.1
Length of lower tooth row 45 64.5(+2.1)mm 58.3 69.1
Diastema length 46 44..5(+1.6)mm 39.1 48.8
Distance between inner sides of antler beams 25 29.3(+1.8)mm 24.5 33.4
Distance between outer sides of antler beams 24 61.9(£3.3)mn 51.7 69.8
Maximum antler length 42 197.5(+16.4)mm 170.7 225.8
Maximum antler-to-antler distance 25 150.5(£5.2)mm 134.0 160.9
Female
Total Length 33 97.7(+4.6)cm 86.0 105.0
Height at shoulder 33 56.6(+2.7)cm 53.0 63.0
Body girth 35 53.9(+1.9)cm 54.0 76.7
Body length 30 54.9(+1.8)cm 50.0 69.5
Hind foot length 35 26.7(x0.7)cm 259 33.2
Front leg length 35 24.7(x0.7)cm 216 26.5
Ear length 30 10.1(%0.3)cm 94.0 11.1
Body mass 41 23.9(+0.8) kg 18.0 28.0
Maximum skull length 31 189.3(+4.2)mm 182.6 1975
Condylo-basal length 32 182.9(+2.9)mm 178.1 1875
Basilar length 32 172.4(+4.8)mm 163.7 178.0
Maximum skull width 34 86.2(+4.1)mm 80.3 97.0
Cheek-bone width 22 84.8(+2.1)mm 81.6 88.1
Interorbital width 34 50.2(+1.7)mm 46.6 52.7
Rostrum length 42 95.5(+1.9)mm 92.5 101.0
Maximum nasal bone length 31 64.7(+2.8)mm 63.1 70.7
Length of upper tooth row 45 57.7(+1.4)mm 56.6 62.2
Maximum width of brain case 42 59.0(+0.5)mm 56.8 59.9
Length of mandile 42 151.3(+£3.1)mm 143.4 156.3
Length of lower tooth row 42 63.5(+1.8)mm 62.0 69.7
Diastema length 44 43.1(+2.9)mm 38.8 51.0
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Table 3. Correlation between body dimensions and mass of Roe Deer(Capreolus pygargus tianschanicus) from 1997 to
2003.

Total length Height at shoulder Body length Body girth Hind foot length Ear length Body mass Front leg length

Male
Total length - -0.081 -0.009 0.001 0.364" 0.388" 0.718" 0.500""
Height at shoulder - 0.488" 0.430" -0.022 -0.188 0.291 0.068
Body length - 0.202 0.204 0.271 0.265 0.110
Body girth - 0.213 0.484" 0.316 0.343"
Hind foot length - 0.219 0.318" 0.864""
Ear length - 0.396" 0.200
Body mass = 0.505""
Front leg length -

Female
Total length - 0.508" 0.474" 0.345" 0.526" 0.241 0.409" 0.385"
Height at shoulder - 0.202 0.610" 0.226 0.139 0.231 0.256
Body length - 0.619™ 0.571" 0.646" 0.780" 0.447"
Body girth - 0.392° 0.278 0.331" 0.347"
Hind foot length - 0.244 0.639" 0.930"
Ear length - 0.552" 0.284
Body mass - 0.663**

Front leg length -

Significance level: . p<0.01, *. p<0.05
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F7F 92.0~116.0cm(n=32), & =F 86.0~105.0cm(n=33)= 140~144cm<]1 A] #|
gJole]l Al g]o} =F(Capreolus pygargus pygargus)®t 126~137cmQ &5
Aldl g obe] Al M| & ol = F(Capreolus pygargus tianschanicus; Danilkin,
1995, 1996) ¢t= W2 Zfol7b Aot 107~126emS! 9 =F(Capreolus
capreolus; Danilkin, 1995, 1996; Sempéré et al., 1996)¢}= H]s=sFA L <F3F
2kt A7l E=ol= £xF 565~63.0em(n=31), ¢%=F53.0~63.0cm(n=33)=
ZAE Y] 3 =F7F 66~83cm, AlME] ol =F 82~94cme]€Fi= X 31 (Danilkin,
1995, 1996; Sempéré et al., 1996) H]3| Zkt}(Table 5).

Aol A7= FA 94~11.2m(n=34), ¥=F 94~11.1em(n=30)= ZFA}= ]
A 2oz gl 2y A9 AV)E fH=F7F 12~13cm, AlwlEole
F 13~15cem(Danilkin, 1995, 1996; Sempéré et al., 1996) Xt} ZFokt). H3h
FHETF ags 2~3cemolH, AWlgol=F= 2~4dmoly AFEF= 4~
m= A7) L& Jre2 v Zro} = ZAE T

AT Tx=F7F 23.0~33.0kg(n=31), x=F 18.0~28.0kg(n=41)= ZA}

kg = AFol7t AUt oY AFw=Fo AFS FH=TF A

%] 20~30kg ©°lgt= H Z(Bramley, 1970; Cederlund and Lindstrom,

(@)

1983; Mysterud, 1998; Rowell-Schafer et al., 2001; Pettorelli et al., 2002),
29 dlo = 25kg A== H il (Mateos-Qusada and Carranza, 2001), 7l
Utk =5+ 1975~29kg o2 H it 24.15kge] 2F= K 31 (Gaillard et al., 2000)
o} Joo = A 27.7kg, IA 21.2kge] 2= H il(Chapman, et al., 1993)
o frARE A7 st ey AlFo] 7HE wWol yrke Aol 4

1~48kg) ¢k B Zol7F Uk wgk fEveter T AMAste s

Al e gl ole] Al®) e ol = (Capreolus pygargus tianschanicus)® A%< 32~
40kgo] 2}+= M. 3L(Danilkin, 1995, 1996; Sempéré et al., 1996)7} <lir, Tien
shanol] A 243t= =F(Capreolus pygargus tianschanicus)s <x=%F7} 30.

8~41.4kg= 1t 34.6kgol™ &x=F 28~38kg= i 31.8kge] b= H il
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Table 4. Morphometric characteristics of European(Capreolus capreolus),

western

Siberian(Capreolus

pygargus

pygargus),

eastern

Siberian(Capreolus pygargus tianschanicus) and Jeju Island Roe

Deer(C. pygargus tianschanicus).

Character

Sex

European Roe Deer

C. capreolus *

C. p. pygargus

Siberian Roe Deer

C. p. tianschanicus

western Siberia”™ Eastern Siberia™ Jeju Island”

Body length

Shoulder Height

Body mass

Maximum skull length

Condyle-basal length

Maximum skull width

Maximum nasal
bone length

Mandible length

Length of lower
tooth row

Maximum antler length

antler-to—antler distance

Distance between outer
sides of antler beams

Ear length

Tail length

d  108.2~126.5cm 92.0~116.0
140 ~144 126~137
$  107.1~125.7cm 86.0~105.0
S 66.0~80.7cm 83.1~94.1 56.5~65.5
% 66.0~83.3cm 81.7~91.0 53.0~63.0
) 23.7~32.0kg 21.5~33.0
41 ~48 32~40
% 18.0~30.0kg 18.0~28.0
S 177.7~215.2
191 ~212.2mn
2 182.6~197.5
S 182.9~200.1mm 169.6~211.5
223~231 201 ~218
$  179.4~199.5mm 178.1~1875
3 87.2~95.7mn 94.8~106.1 83.5~97.0
% 84.3~91.5mm 92.2~99.5 80.3~97.0
3 50.7~65.6mm 58.6~73.9
78~80 68~76
% 53.4~64.2mm 63.1~70.7
S 153.0~167.2m 147.8~171.1
189~194 168~183
$  147.4~168.3mn 143.4~156.3
3 61.9~66.0mm 70.9~76.3 58.3~69.1
% 60.9~67.2mm 71.0~76.0 62.0~69.7
S 184.1~258.6mm 275.7~333.5 170.7~225.8
S
o 75.8~138.7mn 168.4~257.2 134.0~160.9
>74mn <T74mm 51.7~69.8
9.4~11.2
12~14cm 13~15
94~11.1
2~3cm 2~4 04~0.6

Reference :

* Danilkin(1995, 1996); ™, Sempéré(1996);
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(Heptner et al., 1961)7} vt 18]35 B@E(Tibet)dl A 23t =F9 A
71 25~32kg, 97 25kgo] EF+= B 1 (Engelmann, 1938)7} o} A+
=9 AT A= Aol 7k Bdr

Shohe] o] ol A 26.0+1.1em(n=31), ¥=F 24.6+0.6cm(n=35)°] F 2.7,
sioke] o] Zol= 289+1.0em(n=31), &=F26.7£0.7cm(n=35)= Skl H] 3|
S8 7F 2~3em ¥ Z o] Danilkin(1995, 1996)3} Sempéré et al.(1996)2] X
aLsh A A ek it
FlEel A7) Table 23 2 3kth

Aol AU F7/0& =Z7|(condylo-basal length)7} &4 (rs=0.776, n=30,

P<0.01) #=Zw 2] Zo](maximum nasal bone length; rs=0.433, n=28, P<0.05)
7b A EAES AV A (Table 5). FAF9 A7]% F70 A (basilar)9] 4
olet= Aol FTA(rs=0.454, n=30, P<0.05)7} AAT}t. Ho Fi=e =
(maximum skull width)2 <¢tebAke] o] Z(interorbital width)¥  #H7
(rs=0.485, n=30, P<0.01)7} At} 9 olwde] Zol(length of upper tooth
row)= 3Fet& o] Zol(length of lower mandible)®t #A (rs=0.380, n=44,
P<0.05)7F dRqom stetZe] Aol w3 FW(rostrum length)e] Z o]
(rs=0.375, n=38, P<0.05)¢} o}zl olmd 2] Zol(length of lower tooth row)

= A (rs=0.409, n=45, P<0.01)7} A A} (Table 5).

oy ¢} o] FYAtol o] Zol(diastema length): wpZZ 2 up Wlajolo] 7 g
(distance between outer sides of antler beams)®t <9 A (rs=-0.646,
n=24, P<0.01)7} <o o] HuZdol(maximum antler length)+=
rostrum length(rs=-0.552, n=38, P<0.05), o T2 *(maximum width
of brain case; rs=-0.502, n=29, P<0.01)¥ 3&to}=ol =Z7|¢ ¢ A4
(rs=-0.404, n=42, P<0.01)7} < 2y EAlole]  FH A (maximum

ol
rlo

L

-
,_l‘

antler—to—antler distance)©~ FT7/H=¢ ZHW Z(maximum width of brain

case)@ 99 AA(rs=-0.529, n=25, P<0.01)o] o} FHZ 7pxee] 7o)
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Table 4. Correlation between skull and antler dimensions of

Roe Deer(Capreolus pygargus tianschanicus) in 1997-2003.

SL CL SW CB W RL BN UuT WB LM LT DL DS DO AL AA LB LF
Female
SL - -0.028 0.547+= -0.024 0.169 0.009 0.080 0.592#x  0.094 0.215 0.108 0.216 0.105
CL - 0.689+x 0.241 0.246 0.201 0.262 0.338+  0.157 -0.188 0.102 0.016 0.096
BL, - 0.149 0.141 0.140 0.160 0.590#« 0.061  -0.007 0.136 0.189 0.160
SW - 0.035 0.690+x  0.061 0.078 0.146 0.052 -0.320«  -0.063 0.018
CB - 0.282 -0.093 0.215 -0.323  -0.295 -0.424«  -0.162 -0.290
W - 0.054 0.213 0.101  -0.112 -0.301 -0.095 0.107
RL - 0.053 0.282x -0.026 0.431= 0.026 0.170
BN - 0.183 0.012 -0.049 -0.271 0.223
uT - 0.202 0.445++  0.026 0.718xx
WB - 0.148 0.103 0.177
LM - 0.336%  0.556%*
LT - 0.107
DL
Male
SL - 0.887=x  0.590%= 0.297 0.402%  0.281 -0.186 0.395%  0.063  -0.145 -0.306 -0.181 0.189 0.280  -0.070 0.187 -0.234 0.072 -0.158
CL - 0.745%«  0.275 0.422«  0.275  -0.229 0.327+ -0.004  -0.158 -0.160 -0.016 0.111 0.150  -0.067 0.261 0.335 0.198 -0.068
BL, - 0.311%  0.350= 0.326% -0.160 0.224 -0.045 -0.045 -0.105 0.140 0.075 0.124 -0.180 0.104 -0.162 0.170 -0.091
SW - 0.556=+ 0.363+  0.007  -0.098 0.033 0.250 -0.271 -0.262 0.055 0.059  -0.009 -0.093 0.007 0.143 0.106
CB - 0.360=  0.230  -0.302 0.226 0.320% 0.057 -0.096 0.310% -0.155 -0.046 -0.193 -0.250 0.011 0.423=
W - -0.190 0.061  -0.012 0.148 -0.069 0.046 0.061 -0.163 -0.303 0.046 -0.032 -0.177 -0.194
RL - -0.254 0.375+  0.217 0.501#x  0.325% 0.356+  0.101 -0.090 —-0.456%x* 0.085 -0.147 0.413=
BN - 0.010 0.141 -0.118 0.085 -0.174 0.272 0.078 -0.124 -0.372x 0.045 -0.143
uT - 0.045 0.350= 0.139 0.271 0.112 0.064 -0.152 0.055 —0.487xx 0.0262
WB - 0.143 -0.020 -0.066 0.014  -0.018 -0.0527=  -0.488=+  -0.095 0.178
LM - 0.521=x 0.062 0.078 -0.148 -0.434 -0.096 -0.099 0.443%
LT - -0.083  -0.057 0.065 -0.233 -0.154 0.188 0.264
DL - 0.145  -0.507#x  -0.168 0.152 -0.045 0.300
DS - 0.149 -0.197 0.200 -0.081 -0.188
DO - 0.234 -0.011 0.221 0.133
AL - 0.237 0.416= -0.320
AA - -0.179 -0.133
LB - 0.063
LF

SL: Maximum skull length, CL: Condyle-basal length, BL: Basilar length, SW: Maximum skull width, CB: Cheek-bone width, IW:
Interorbital width, RL: Rostrum length, NB: Maximum nasal bone length, UT: Length of upper tooth row, WB: Maximum width of
brain case, LM: Length of mandible, LT: Length of lower tooth row, DI: Diastema length, DS: Distance between inner sides of
antler beams, DO: Distance between outer sides of antler beams, AL: Maximum antler length, AA: Maximum antler-to—antler
distance, LB: Length gf back ﬁnes*, LF: Length of forward fines.

Significance level: . p<0.01, ". p<0.05



(length of back points)©= ¢ ol®WE e Zo](rs=-0.515, n=30, P<0.01)¢} %
o Huldolet Ao #A(rs=0.413, n=30, P<0.01)7} UATE =3+ rpx] @
o] Zo](length of forward points)¥ i 2] 2 (cheek-bone width)z} % 2]
ZA (rs=0.495, n=25, P<0.05)7} A A}

Hdl FAZ9 A7](maximum skull length)= F#H ] 177.7~215.2mn
(n=30), &A 182.6~197.5mm(n=3D= ¢ x=F° F7/x2 =77} 191~212.2
mo] 2= B 31 (Sempéré et al., 1996)9F+= o7k k)

F70 & (condylobasal length of skul)®] Z7]+= F# o] 169.6~211.5mm,
Zl 1781~187.5m= ZALE o] FH =T 7 182.9~200.1mm, A 1794~
199.5mmel= X I (Sempéré et al, 1996)2F A oy Alul g ole] A u| ]
ol = 223~232molH,  FF  Aldlglole] AW o} = F(Capreolus
pygargus tianschanicus)T 201 ~218mme] 2t+= X 31(Danilkin, 1995, 1996)X.t}
Zhokeh, Tk T/l F(Maximum skull width)2 G o] 92.7+2.7mm(n=30)
o] a1 ¢+A o] 86.1+4.0mn(n=34)°] &

o] FH o) Zo]l(maximum length of nasal bones): =57} 58.6~73.9
m(n=28)°] i ¢=F7F 63.1~704m(n=31)2 ZAL= o] Ajwlglofe] Alu]g]|o}
E=F = 78~80mmel™ TH-AlwlElole]l AlwlE ol =F(Capreolus pygargus
tianschanicus)= 68~76mn®] 2t+= X 31 (Danilkin, 1995, 1996)¥. t} #Fokt). 1
1 FA o] 50.7~65.6mm, GA o] 534~64.2me ¥ =F(Sempéré et al.,
1996) B v} oF7F =LA ZARE ST

el o] Zol(length of lower mandible):= AW glo}e] Alw|go} =F
(Capreolus pygargus pygargus)’} 189~194mn, &4 Ald]g]o}e] Alw®|g] o}
F(Capreolus pygargus tianschanicus) 168~183m ©|™, fHx=F= T o]
153.0~167.2um, #1474~ 168.3m ¢l 2= K il (Danilkin, 1995, 1996;
Sempéré et al, 1996)7F Aot A Fol] MAsts =F= b A7 1478~

171.1mm, 143.4~156.3mm= AL o] AlH|glol=Fof H|3] FyHx=F9 o
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AaF AT

el 9 ojwke]l A Zo](length of upper tooth row)i= =Zlo] 58.7+2.2mn
(n=44)°]az <¢tZlo]l 57.7+1.4mn(n=45)°] vt el ofgy ojwrde] o]
(length of lower tooth row):= x5 58.3~69.1m(n=45), &5 62.0~69.7
mn=42)2 FH=F(FA, 61.9~66.0m; <, 60.9~67.2m)2}t H 23U o
Aldl g ol =F (2, 70.9~76.3m; FZ, 71.0~76.0mm) 2k= AFol 7k A AT

wol FH4do](maximum length of antler)™= 3 Xx=F7} 184.1~258.6mm°]
3, AlWEl ot =F(Capreolus pygargus)’}  2757~3335mme] &=  Hi
(Danilkin, 1995, 1996; Sempéré et al., 1996)7} Aoy AFw=F+= 170.7~
225.8mm(n=42)2 AWl of=F k= AFo] 7 AUAATH

W 2lolo] FHthA el (maximum antler-to-antler distance)t 134.0~160.9mm
(n=25)= FH=F 758~1387mEt Ao AlH P ol=F(Capreolus
pygargus) 168.4~257.2mm Rt} o} 2okt gk #yp #afo]o] QkE Ay
= 29.29+1.869mm(N=25)¢] 9o, #o] 2= A (distance between outer
sides of antler beams)= AlWg ol AW o} =F(Capreolus pygargus
pygargus)Zt  T4mm  ol’Felvt  FRAHE ol AW 2] ot = F(Capreolus
pygargus tianschanicus)= T4mm ©]3d}2t= X 32 (Danilkin, 1995, 1996)7} A A
o e FAIF 7155 A ol Blud = AR AlF=F= 51.7~69.8
m= (Capreolus pygargus tianschanicus)ol ¥]8l] ZFgktt.

3 P SACR & ow Aol F ol FY T sof e 2

.

o]

ot
N

FAs] R HAT AF=F= Figure 294 2ol & Zhtole] Sl 3%
o] g AMzZo] H& AME wi glo] e =F& Aol7F AT 1A AT
Lo AMAst= =F+= C p. tianschanicus® C. p. bedfordi %= o}
Capreolus pygargus ochracea®.= ¥13] % A 7H(Koh and Randi, 2001), &
o= #Es7] AE ALY AFol= Y 100m o] A HollA o HA &F

A Y ARE gol ANsn Yk M AFwTE e e wid



Figure 2. Morpholoical traits of Siberian, European and Jeju
Roe Deer. A~B, Siberian Roe Deer(C. pygargus

pyvgargus); C~D, European Roe Deer(C. capreolus);
E~H, Jeju Roe Deer(C. p. tianschanicus).
* Reference: http://www.naturfoto-online.de/galerie-reh-1.htm
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Mol =2 MA= dFEe RS A7 wol ALy AP TS
B F93 #AAY AdvtE B a(Drews, 1993; Hirotani, 1994; Hewison,
@ ALE  (Dama dama; Apollonio, 1989), & -&Als:
(Cervus elaphus; Gibson and Guinness, 1986), % 7%+ (Bercovitch, 19867;
Mcmillan, 1989)el A %= fAFsE Ax7E H = ok a28]al $A| 5o sk o
g ATNA 5 2 FARY AEAAC FeF A4S e R
(Espmark, 1974; Bergerud, 1974; Clutton-Block et al., 1979; Suttie, 1979;
Hirotani, 1994; Barroso, 2000)7} 21t}

A 2 ATeE =5 AMdS dolr7] fske] 20006 =FH 20002
A FA7 Y Aol A FEl gk At ek ANA 1ela AR A F
A7k Hol oA Fate JHAE HI NAE skl AT A
<= 1293] ## 7] 538k tH(Table 6).

Aol AAAG(Landau’s index of linearity):= hA=0.909°] it} h>0.9291
4% A9 A4 A <D(linear hierarchies)E o] 5 Jttar dadd 4 gt}
(Bekoff, 1977; Lehner, 1996). o] & A AAA 47} =
£ zta 9l7] wiEolth

MAZES] A FGR 7 BV Ftel 7 A Do,
7I7ke] BUAA Aol glojAd AL AR FJEAT. =F AE
2 yo](Spearman rank correlation, rs=-0.953, df=10, p<0.01)7} ®&4+=,
o] A7) (rs=-0.736, df=10, p<0.01)7} E55F A Eo] Eo} w9 A7Vl &

5 Adel =us 99 B AT B3 Mol xoas 2

flo

ot

4o
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Table 6. Male-male agonistic encounters of Roe Deer(Capreolus

pygargus tianschanicus) in Jeju(n=11).

Ind. Ind. Rank Age M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M1l Wins Mounting Copulation
M1 1 6 -9 5 4 3 2 2 2 2 2 2 33 116 53
M2 2 7 -3 6 5 3 1 1 1 1 1 22 36 6
M3 3 7 -4 2 3 2 1 1 2 1 16 13 3
M4 4 5 3 - 2 1 1 2 2 2 2 9 5 1
M5 5 4 1 - 3 5 1 1 1 1 11 8 1
M6 6 4 -3 2 2 1 2 10 4 1
M7 7 3 1 - 3 2 2 1 7 6 -
M8 8 2 -3 2 2 7 19 1
M9 9 2 - 2 4 6 8 -
M10 10 1 1 1 1 -
Mi1 11 1 1 - -1 3 -

Table 7. Correlation between hierarchy, age, antler lengths and antler

shedding of 11 male Roe Deer(Capreolus pygargus tianschanicus).

Lengths of antler

Dominance Shedding
rank Age Upper Back Forward Width of  4f antler
points points  points beam
Dominance rank - -959" -.736" -.863" -.679" -.588 664"
Age - 705" .0808™ .661° 610" -.691"
Upper points - .808™ 415 642" -.445
Length Back points - 728" 598 -.589
of antler gy ward points - 562 -.583
Width of beam - -.702"

Shedding of antler -

Significance level :*, p <0.05; #*, p <0.01.
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7b whEsl ey 9w 27behs e w(rs=0664, df=10, p<0.05)7F
A A H(Table 7).

FA wFe) Yolsh WoldsE o Aoy} Aow BAE w2
o]0l 4 holo] me el 710](rs=0.705, di-10, p<0.0D)S B7Hrs=-0.691,
df=10, p<0.05)+= FHTA7F AT

B AT F2T] e te A Re FSEHARE o] =2 JNAVE AL

I
e

S A9sn 98 7URE 119 5UAAG o, HAe AE 99 78R

60r
sof
4ot
sof

20p

Frequency(N)

0
8/27 9/7 9/17 9/24 10/1 10/7 10/21 10/28 11/2
Date

Figure 3. The frequency of copulations and mounting of male
Roe Deer(Capreolus pygargus tianschanicus) in Jeju.

(), Copulation; (H)mounting.

10¥ 2947b4] A& Ao 7H &gk A7]= 99 2745 F 109 22¢
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7} A 9 ek (Figure 3).
g2 S xEdol BVt ol 5Y, dutaet = T fFyol AAstE
17k 79538 8¥7FA 2= Danilkin(1996)¢] H a1 e} i

O FHEFE 6998y (97X gt= X 3l(Bramley, 1970; Danilkin,

Ho
i

b
At
1o
e
ol
N

1996; San José and Lovari, 1998; Roelants et al., 2002; Goeritz et al.,

2003)¢t= B2 Aol7tk ASdTh

o, 7JHAteag, 5 Aol Soll AAshs Al g of ko

B 7|2 794 FH 9¥ 7R o] 2k= Danilkin(1996)9] X i1eb= xfo]7b $)
5

of MAst= AldlgloteFo] S THERE 104

#307) gadel ARAW AL NS A AN dAS 27 A
g, aAe F3e W st a el goadw Fue 9L =
Fahirh. et FRE h3le] ghobdd A W o 5m FAM AJTH @

=
A2 = thdh o)y st d5e AR ATd wrbA 4~59 F A&

%
Hom AR 7F o] FoAXH FAL 2~3d B¢ A Y dAE A

B (Espmark, 1974)2F dAetqlom olgd JhAl=

HFshe dso] o A FFEEHAH
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M2 A= 9¢ 7458 AS £7] Al&sted Wde] MIZiAel 23 4
Het= A7 wekvh ey 99 2745 H 10€9 229 Abolol] 59 H317] 4
daekath M3gk M4 A= 109 595 109 299744 742 339} 23]
of Ax A7 AIstd ot e FAES T BA7]A KAt
a8y 129 FAES ARE ddew ke dEe] o Ad o
Hoded dAS dder A3 = o] Fol XA UL

A7) BeS 1090 25 A A¥ES AE 191(MD7F 84.9%,
M2& 7%, M37F 35% = YWY 49 A Lol 959% 0] #al7]ed A& sksl
o9 13 e de AdeehA e AMAR v (Figures 3and 4).

E Copulation
120

100f

Monuting

OChasing

E (e} @
o o o
T T T

Frequency(n)

N
o
T

0

MI M2 M3 M4 M5 M6 M7 M8 M9 M10 M1
Individuals

Figure 4. The frequency of copulation, mounting and chasing of Roe

Deer (Capreolus pygargus tianschanicus) in Jeju.

AA7] AaAFE Fo A Fol(lek attendance) o F7F A W AA
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Toll 74 Fad dgacdlel s A gk FAELS Foldied dobsl
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wol 5o Halliday(1987)9F Apollonio(1989)2] H. 19} A XAt H2ALS
(Cervus elaphus)® =AM (Dama dama)= LA 717F F<kol AF9 20%

o] S AWttt E= H (Clutton-Brock et al., 1982; Apollonio, 1989)¢} & %]

= Aolgt= H 1(Geist and Petocz, 1977, Skogland, 1989)7} At} 18 a1
T OE AFe Ado]l w2 JHAVE vigEel dAHS FE W wigTel o
2 AR AAV|E A% = Zolgt= HEil(Hirotani, 1994)7F o & <
TolME Mol v JHAMIZE HAl 7ol Fest Aert wEEol 919
Bk dAeth g AR FstA] ZE ANAE Tl il HAEAE

| 71312 7]v@ k= Apollonio(1989)¢] H arel%: U X

rO
r'EI

A
i
5°)
2
2
N
N

AFAA Stk AN e wT
3, 1967), 2AA% Ado] ¥e FAAFE 447 J3Ee] ol I

=]
= T
Aol FAHUTE 1 o] i 19803 ) o] Wol Feparelq Balr] of

o A7 el 1k 7]
Danilkin(1996) % Ellenberg(1978)oll o]et¥ &t~ 29l =d3} dnp=
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o MAsteE FH=F A77F "HAves A= 4
2hal Balekal gtk Eg A Qo] AAEE fFEx=FE 49 8YFH 54
259 Afolo] A} 77} Ejo]dtiE ®H a1 (Mateos—-Qusada and Carranza, 2000)
7b ok 22y diEE FHE=FF AZE e A7IE 59 TEEH 64

Z<olgk= X al(Bramley, 1970; Bresinski, 1982; Corbet and Harris, 1991;

i
of
o
-z
a4
A
e
BN
My
o

San Jose et al., 1996; San José and Lovari, 1998)7} <t}
TEA A, MR E A", FH AW g olel SFol XAk AlH| g o9

oF wj§ #THo] Z7](Gaillard et al., 1993; Mateos—Qusada and Carranza,
2000) wfEoll 7]o] 233k A FAA= FEA G HlE] HolA = S

E7b webd EWA71E e Ao wew,

QAT G FA @ G Aol FHAM Wold sk SAT £ 9 24

Aok 22 F wolg 47 22 & Qi ot BRE #EY FYRY 24

gl AFW aem EA] WEY Fuel 47 $e e Agsact
2 Hold A7le]l B @ wel oAReARE ERAA oy Fz u

i)
e
o,
Y
©
N

X
ol
o
2
o
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I
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Fot= Bso] ¥EE o] Danilkin(1996)¢] R el A skqAtt. o 2fgh om <}

A71ekel A= 71dol AR eE dojxuh. Aj7l= Hold F 5d7hA =
W HE FHAY =9UbA Fdd 28y 75T HE

Absgeol e W =97l AlASk=d 10m ool "Eoluh Aot 22
&

of #EHJ o]l# g PE Danilkin(1996)] H Lol <

A7 bR B0m MO AE 5 5 ole 2eE udled, 477 nzs
g ool Haaka @9 u ojnE F2] g8 Wu s WE 9o
UL Aol WA et
wol A wolg 7] Alztsigon, o

e sRIFE &
3570 FolEdvh 1P 3N FREE A FREE PEo] AN

gkoml, o] AZINE Aj7lE Fust gol AFatE Algre] Bobxth

B oAelA 194 gale] A7le] 9 a=i A%y FAelnt A
En Aol oy A BRHC o wFo WA, ojus Aj7]sle]
B, A7sh sl shel g 2@ 194 R A7skel B Sol o

e YU Fdd ddsy BAe] dow Huk Yo AES AAA
A& (Lincoln et al, 1970)S 3}7] wi&o 2 A5+ ¥ 2
Ho] AAZ dolr 7] 9dte] 12¢¥€] E7tE WS £t =7

¥ arje o JMA ¥ (forward points)7} e HAIE ALlEa Hit
181.0(£325)mel F o, qd 2971 217.0m= 7F4 Ao oz AE 1
7F 2142mol k. oF 7HXEel F V)= Hi 136.8(£17.8)mme]l R o, A d



1917F 1609m= 7Hg Ao 1 vdFor Ad 29(156.8m)wol Atk F
7FA ¥ (back points)+© H 157.217(x12.844)meol A2 A <E 6917 177.5mm,
A9 197F 172.9me) goh. ®eol Z o Hit 248(+2.4)mel ™ 298m= AL 2
A7F 7H wWden thgos A9 399(282m), AE 891(27.5m) o=
Bl (Figure 5) #o] 245 Aol E=%om(rs=-0.712, df=10, p<0.05), <
ZFA E (rs=-0.809, df=10, p<0.01)3} H 7FAE(rs=-0.731, df=10, p<0.05)%=
Aq4Ed3 #AAZF Zlo] Lincoln et al.(1970)¢] Rt A X 3Rt (Table 7,

Figures 5 and 6).
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Figure 5. Comparison of the hierarchy, antler shedding and antler
lengths of Roe Deer(Capreolus pygargus tianschanicus) in
Jeju. (M), age; (E#), antler shedding; (N), upper points;
(H), forward points; ([]), back points; ([x]), width of

antler beams.
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1) &7t
wo £ 22 Aoy, HAioA HH)EE testosteroneo] W] E ERz}

5

kv

(Bramley, 1970; Lincoln, 1971, 1972; Sempéré, 1992). &2 A do] 7}
F =2 NS AL ZE JNAZE 1240 24E A=, A9 1917 1
4 29l gztEo] I wsrom A 391(12¢ 9¢), A4E 691(12¢ 15
d), M 291(12¢ 17)EelA L, A 11917F 7HE =2 1249 31l 27}
Ho] qLd3 @A (rs=0.746. df=10, p<0.01)7} Z A} (Table 7, Figure 6). &
st g7k2 o)yt WEaE W (rs=0.746. df=10, p<0.01) A #A 7} 9o
Lincoln et al.(1970)¢] X1} U A5ttt

1/4
y =25273x + 379§9ﬁ
12/30 } Qo -
Q.-
12/25 F L=D0727x + 37962
12/20 } O

()

w12/15 }

a - 0 2001
12/10 } 70 * 2002
12/5 F .

(RIEN S
11/25 Il Il Il Il Il I'}
0 2 4 6 8 10 12

Dominance Rank

Figure 6. Relation of dominance rank and antler shedding of male

Roe Deer(Capreolus pygargus tianschanicus) in Jeju.

Bl #e Assk B ANLSE Ade] wgon F3Y] YTEE
wlTh & b B3t § AxRe) 2} 255 Adel =

A Aerelol AAE F43 Strandgaard(1972)¢F Ellenberg(1978)¢] M. a1
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O

o} dA At 2y tF AR (Cervus nippon)S ATy Exte] A7} u)
9 Zlo] AFol FALSFE Wol =77} AvtE K 3 (Shingo et al, 1980)7}
Aol =T Bg A A-7F F st

AFweFeo] g7tste Al7lE wid 249 1087 11€e]gl+= B
(Flerov, 1952; Hell, 1979; Heptner et al.,, 1961; Stubbe, 1990; Sempéré,
1992; San Jose et al, 1996; Danilkin, 1996; Kierdorf et al., 2003)<}= 170
o] o] =3tk

g7t Yol e MAILSE wel Putman(1988)# Johansson(1996) 9]
ek dx|srlar, &zto] wE A= thaalel WwEle] MAA = A7]7F
Bt HAG T g g R Sldo] 917 wiiEel Johansson(1996)¢F Rossi
et al.(2001)9] H a9} Xttt T G2t Ado] =& JALFE w2
al(Strandgaard, 1972; Johansson, 1996) yol®t} A A3 A#A#AA7 ¢ Z
U+ E 3 (Forand et al, 1985)¢} & 2Ab&(Cervus elaphus)® 4% 22
A7 yghvhE ®a(Lincoln, 1972; Bartos, 1980)9F < %] 813t

Aol wo AL Bztol wel AYHE A3 Bo| i Ade] we 7
AN AE Ao st FEok ele] e pAB Be| EAHE A

ddAo Fay dIs

h 64

1e Aoz @Rt fA% ARe £%

ol

(Rangifer Tarandus) N4 #ZHA=d A 7|77 o] de| BS A A H
¢ WHAAFEo] ¥kl X i (Hirotani, 1994)7F it}
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o B gty o|f Wolrt AldgE AgHA v AEr] Al Fg
wo A wyu grey furry membrane &2 o] gEdH o] & velveto] 2
3t o] e @yt Aol vk w=Fo] W uro] Zolrp ZHojx| il |
2EZHE 207 FolE wiQl 39} 49 ks8] gt o] Al7]o

wol AA=7] vt & I A= velvetol

AzeA A3 eeEwA AART o€ Be @A gl Wl u
A

e
krtl
i,
=0
o
b
e
N
_OL
9
[\.’)
45
i}
(@]
o
)
Y
1~
P
e
b
>,
N
il
(o]
i)
27
i)

O

wmol ¥y7F HAAE= A & 550mell U+ semi—natural A EfOl A 3
2 1599 Hgow AAHJOH 49 4U7A] A &EHAQ o} 7 Ho] H

AR = A7 39 204 3¢ 39 Z7px At (Tables 8 and 9).

Table 8. Variation of velvet shedding of male Roe Deer(Capreolus
pygargus tianschanicus) at semi-natural and natural condition
in Jeju, 2000-2002.(semi—natural/natural)

Year |March April
15 17 18 20 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6

20000 - - 0/1 - 1/0 - 0/21/51/4 - 1/3 2/3 2/2 1/0 1/2
2001 |1/0 1/0 2/1 2/0 1/3 0/6 O/2 O/1 2/2 1/3 1/1 - O/l - - 0O/l - - - -
2002 - - 01 - - -1/ - 1/2 - 2/6 0/5 - 3/6 0/2 2/1 0/1 1/4 0/1 0/

Total|1/0 1/0 2/3 2/0 2/3 0/6 1/9 1/6 4/8 1/3 4/10 2/8 2/3 4/6 1/4 2/1 0/1 1/4 0/1 0/
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Table 9. Dates of Velvet shedding of male Roe Deer(Capreolus
pygargus tianschanicus) at 600~1,700m of elevation on

mountain of Jeju.

Semi-natural Sea level

(550m) 700m 1,400m 1,700m

March 15 1 - - -
17
18
20
22
23
24
25
26
27
28
29
30
31
April 1

I MDD WMNDOITND = O = O Wb W
—
OCJOOO@@@CJONI
| |
| |

I DN b= O DN WO WOoo
|
|

0O ~JO) U1l &~ Wi
|

10 - -

12 - - -
13 - - -
14 - - -
15 - - -
16 - - -

H NP0 WD O =

3l 700mell Sl oFA M=o wwle] BIAA = A7 39 18U HH 44

5A7A Qo 7b gke AvlE 3925 E 38R T A7

do
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oln| 3k x}o](Mann-Whitney U-test, Z=-0.936, P=0.350)7} {11th. 18t}
' 1,400mol] A Ak =5 Wulo] WA E Al7[& s 700mel A+
EFET =& 49 595 H 109 Aol e, s 1,700mel A 2steE =5
= 49 79 5H 4¥ U4L7HA QY. mepA] AFreFo duElo] WA= A7)
= 1%9 ¥H3I #A (Spearman’s rho, rs=0.450, p<0.01)7} AL tH(Tables

AlF=oll Mot =Fo Wulo] MIAAE Al7]= 3¢9 1595H 49 15714
Rov R AZ|I7F gt 49 5UFH 49 30 Alole] wWuHlo] Bl A
3 =F(Johanssan, 1996; Geist, 1998)¢} 49 F<HE 59 Z Aol
| 7o # &= Al gl o} = F(Danilkin, 1996)X.t} tha wskc)

ol AL B¢ #Ho] 7] wFEol (Sempéré, 1992; Kierdoef and Kierdorf,

2003) 91&=7F FEof

rir

O

i,

22 wylo] HWAXE A7|7} o= Aoz oy

o ey 2 Aol A mEs Eobd 4% 7)ol shobx = (Figure 7),
AUnEs} Bl d5E ARG B Fol Holxs] WEom Wwo] M

A= A 717F =R = Ao R FAukFEL)

Aol HIAA = AZI7E whE AL S Holxbd, At =
ol = Aol d9& FRst=d KT el Jau HY JEERE ¥
ol #gEB R ko R vt MEsh= AAEA digh At ol

= A7

oAl e 20008 =FH 2001 1297bA] A 117RAISE A 7Rk
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Figure 7. The Change of temperature by elevation in Jeju,
2000-2003.

Retoh Auolnrel ol 44 - F4 - 44 wu
3t= 35 (Cederlund, 1989; Jepperson, 1989; Danilkin and Hewison, 1996;
Mysterud, 1998)31®l& HojFi glglty. AERM=RE= 200050l 3344,
2001d o] 328% o2 Fou g o] (Mann-whitney U-test, Z=-2.172,
P=0.409)7} g1tk (Figure 8).

w0 BE} FANLES Yo et g
w4 AR GBS FAo] 314%0IA T ¢l BIYE F

7z
Zlo] W] dA o] FFuH|&o] ¢ A YElY - Folu]d o]
(Mann-whitney U-test, Z=-6.671, P=0.001)7} 1l t}(Figure 9).
olyst A= GFA AAERG £ AAVE ¢ Bel FAS HSoe=

A
Turner(1979)2] B 19} < 235} t}.
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Figure &. Proportion of activity by months of Roe Deer(Capreolus

pygargus tianschanicus), in 2000-2001.
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Activity time per hour(min)

Figure 9.

60

50

40

10 11 12 13 14 15 16 17 18 19
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Mean of activity time by sexes of Roe
Deer(Capreolus pygargus tianschanicus),
in  2000-2001.

(A)Female; (B)male.
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25 FAo] AF 1190l Ald Fenjgo] 2% 71 =A ALY
AL oo 49¥ 39 77 40%, 38% wo® YERSTHFigure 9). ©]
A= 449 sty bExo ZeH|Eo] THE Eal ofFol HAsk

7k 109 ® A EolzlittE Hai(Cederlund, 1989)¢F #Fo] 7k Q1 8lth. o]
1&gk Apol= ZARHA JHAIZE AAkar ol ghsko]l FAMSFRAT] wiiEolH
ARALRL o] Aol olm] Mt gge] FafA U= semi-natural FEHY =FE
G o s A7) Witel EsH&o]l & AoE dEr)

gEnlEo] 7 W AV 685EH 8E/MAR F9S FHEtL {FA S
= Al7)el o]z Wkt RS 1ol EEn]&o] 4% 2 TR v =
dom 1dF 71 E=dvh dgoez 493 1299 38%, 4¥93 79 37%

o & ueytth g2l Hla] oFAle 68 5E 89 Atolo] FH e BlE G

Hog gEulgo] wed oA dFlo] AM7E P 72V Wi &%
Hgo] o] & Aox dddn. agy F3o] 99
A3} 490 = GA e dEuEo] o Sk

- EEHES 6€~89o B Aol7t AAEd, 69 FH] 1
8% kAl 34%, 78 FA 21%, dH 36% <k 8doll Az 16.7%, 27% =
A4 zol 7k AA Yelyt oAl 7= dH2 A7E EE Al7|elH FA
FAE G FrE AV= ojfojm =z ¢F - Ao]7h AU
gy BAFAZIFEE oF - U s i SR SEste A o2 UEE

A AFeFTE 7P Gt A EFske A7l 393 449, 183 10
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A7) W] AFeFE e w=Fo| vld] wAH 7] Zolx]7]

47t AdHE Aow dd

filo

grate A7]A 3

o
N

ST A ek = el zh A
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AQADZE= FF o] AA7] 713k 8¥HH 11€97H4] &5n &2 Ht 38%
2 7ME =skow ggor J9s FHsE A7 3€HEH 5¥€7HA] 36%
olom, ALHS 129 FH 2974 += 33% o] At (Figure 10).

a:) -
0r A B
0t or
§40 - §4o I
g 2
10F 10 F
0 L L L L L L L L L L L ' 0 L L L L L L L L L 4
6 7 8 9 10 11 12 13 14 15 16 17 6 7 8 9 10 11 12 13 14 15 16 17 18
Hour Hour
or c o r
f{) 5
EO 5
0T 3ot

£ £

gor Sof

g g

10 F 10 F
0 O 1 1 1 1 1 1 1 1 1 J
6 7 8 9 10 11 12 13 14 15 16 17 18 19 6 7 8 9 10 11 12 13 14 15 16 17 18
FHour Hour
Figure 10. Activity time by season of Roe Deer(Capreolus pygargus
tianschanicus), in 2000-2001.
(a)Female; (O)male; (A)winter; (B)spring;
(C)summer; (D)autumn

g BEulgel Ge A7E FGoe g8 A719 645 E 847
dEFelth AR FA=TE FAT APHE BolFn v A B
FH SOl =2 AAL VS EHE B8R FFHES HoF AU o



ow FHREHA FEH[&o] 36%clAoH oFHol W= I Lo F
Zol| Hla &EHgo] A vErwT ey FAE 3 S H EEv]
o] FYu g zol7k Ao AFH AEHd= FAnE ol7t AN

A2 FAAE 2 Tt ASHE, w3 TS Eo EEnlEo] H2EkAd
o} &F5H &9 i3k H 31(Bresinski, 1982; Jeppesen, 1989; Chapman, et al.,
1993; Danilkin, 1996)°] 9J3lH w=F& AldHoZ =2 FHi o2 7H&9
7V et A dEdva v E=g ol A4S d=A(Alces alces;
Bowyer, 1981) 3l#18]Al<5(Odocoileus virginianus ;Jackson et al., 1972;
Kammermeyer and Marchinton, 1977), ~=%A}<5(Dama dama; Jackson,
1977), F2=At5(Alces alces; Geist, 1978)3 <=5 (Rangifer tarandus;
Erriksson et al, 1981) & Al sEE5oA%E #FETH

Fol e Jde TR dalol el wepA Aol zh AT

dol WE FodE mlus) By s A9 A9 AE B
207+, 9GS 3158 s H TG 33
B> #Zes v AFEH FHaddEHAE /FouEd Ao
(Mann-whitney U-test, Z=-0.47, P=0.638)7} §l
(Mann-whitney  U-test, Z=-3.706, P<0.00)3% =984 3 39F
(Mann-whitney U-test, Z=-3.142, P=0.002)¥}+= F2w]dk zpol7F AT
(Figure 11). o]21& Aol A G 4495 Frs

°]
= oAue v sgPEe 99 Fuska 2 g AAels] wiel o
A ASE dAF A mgE AAsE fAME Fol

(Mann-whitney U-test, Z=-2.229, P=0.026)7} 21t} (Figure 11).
LT EEn&e X et wo 2o wep Ikt
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Figure 11. Activity time per hour by groups of Roe

Deer(Capreolus pygargus tianschanicus), in 2000-2001.
(A), Male; (B), female.
Significance level. *, p<0.05; **, p<0.01
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9wt zFo](Mann-whitney U-test, Z=-2.518, P=0.012)7} At} o] A&
57 AEsta v gRY g g A7 He=vhs B3 (Turner, 1980)

S dAskE Aow dddEn £3 Ay AAE)el 2™ JRAI) B Ao &2

(Cederlund, 1989; Jepperson, 1989, 1990)7} Sith. A& Hox= Hole Hol
SARE 53 o] & o Foll= Moo Hol T FH35H7]
H &2 Aldo we} Wsteigln. oA Hols: &
Wb oyl wols Astete=d dAuby o] Al s A E=
Rumen fill theory(Moen, 1973; Jeppesen, 1989)0] ¢]& & & Al 7to] EElx] =
Aoz dAoHrt, g ALHAE FAte] Foluxs RS Holo] Ho
v dels AR w=F9 Z9(rumen)e] EWo] =L A7t 20%
7t =olE7] Wil Aol dEAtte] Fol=+ o dAvHEn FARS
& atol 3w A5 (Odocoileus virginianus)ol A = &2 5 ok (Silver et al.,
1969; Thompson et al., 1973; Holter et al., 1976; Moen, 1978). =F¢] F 2]
AlZEe]l Rl ol 73k AstAle] JEjet A 543 o] 17wl
(Turner, 1979) F71%Q @& FAst= 7IF2 S9lolA Holo ks
(Jeppesen, 1989)3F ## o] U&= Aoz IFAwkFHT

=Fe HEEEe] agsts duAel &) AT F ool a7t A
o2 ©u 87597 widd FF5E AdUAE HHE &E3H7](Turner, 1979;
Cederlund, 1980) #13te] A &3y = AE 53] W5 2 =2 od A
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A AES Ad3th(Cederlund, 1980; Tixier et al., 1998; Rowell-Schafer,
2001). ol#A BaF AUAE @7 Al w=FE HA- FA-HIYE
(Cederlund, 1989; Jepperson, 1989; Danilkin and Hewison, 1996; Mysterud,
1998)& wk&ely ofF & o] Ate ZEshes dow dAddHu. 17
boahtE A4 5 Abge]l Huw B4 HEF A3 JuH BEH

o] FUAth

T

(Bresinski, 1982; Jose et al., 1996)¢} < =] &} ¢t}

2] A=Y o w=F] BAALS 50mAZ A 15.2%, 100m~A & ol A
29% ¢} 150m Aol 152% =2 100m Aol ZAAA 7ol 713 Ao
200m AgolMe AASHA ol Aol wel BAAIEe] Fon g Aol
(Kruskal-Wallis Test, Chi-square=33.534, df=3, P<0.001)7} <)%l t}H(Figure
12).

AElst F401A B EFs A A=s W 50m AgdAE 1%,

100 gl A= 112%, 150m A=lellA  41.5%¢ 200m 712]olA 98%=
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Figure 12.

AL
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T - ?i
oy } ‘ - —
B- ----'1-_\_ __-—'_'__- 150 200
c v Dista“cem

Alarm behaviour of Roe Deer(Capreolus pygargus
tianschanicus) at potential danger detection, in 2002.
BA; barking, ES; escape distance, AL; Alarm
periods, A; voice, B; voice+form of a human, C;

voice+ mobile form of a human.
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100m Aol A BAAZo] 7 Adom Aol FAolA e Kol
sk AAANES A wEk fFouigk Ze]  (Kruskal-Wallis  Test,
Chi-square=37.321, df=3, P<0.001)7} A1t}

28 249 A=l dS #W 50m A= 7.30%, 100m Aol A]
15.20%, 150m A elA 195%¢ 200m AgddA] 3442 A7}t 7MWk
= Aol #ol A wef feon g Aol (Kruskal-Wallis  Test,
Chi-square=34.163, df=3, P<0.001) A<l t}.

A= Tl wE AAAE Agnt A=3E W 50m Aol 15.2%

2 7P AAANZe] Ao vgor 2ok Yol e W 73%, &

BAE 50m AgelM = 2 AAZE olde] FE S WFa Lo i
A5 Fato] AASY 150m oA AA AW EEFAE WE FA A
AstATH7E o] H el g or Fopztt

San Jose et al.(1996)0] R} o] HAAIZFE yolel Ao npe F st
2ol 7F AA T 22 A FAL Yo7t BeFs AAATe] &gon
AM77F e GRS 2-A S Al Bl Aol o At

olel gt A= WAV, EAAIVIS} SR AT A wep i A x

Aol wz} ttZ k= B (Turner, 1979; San Jose et al, 1996)7F ¢lo] ko

m
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= olol s A77F WA H oo Aeow wAekH.

2) BA=

=F7F We 4Agl+= Mayer(1977), Smirnov(1977), Soklov et al.(1987)}
Danilkin(1996)°]  ¢]&}>]  Squealing, Rasping, Barking, whining¥}
Screaming ‘s 57FA 2 FE8FAT. o]l 27| (barking)= A A1 1 F ol
AAERE W e L824 AAFH FE5S FAAA Aol 2AE o 2
28 (oud)2t AR A (harsh call)E Wt} X 2 (Putman, 1983; Reby et
al.,, 1998)7} 2t} Reby et al.(1998)] 23} =5 (Capreolus capreolus):
wae] o]l AAE W FEeA ZadR Fdon WEE e =FE 2

AAE Fote] HYgs =3 HY, @gez s du O vl gAs

3kt H a1 (Hewison et al., 1998; Reby et al., 1999)7F <l
a3 o]y AgeE FE =57 WIAES EAY & "W (Reby et al,
1999)¢} A& 9] Meo] dojd uwf(Danilkin and Hewison, 1996; Reby et al.,
1999) Z+=(barking) 4 &5 Wt}a sk}

A2 AF=Fe  AAEFS s dFEHA Fhe
U Aol F401A gv EFS A A5 "W 50m AlelA 0.7,
100mA g el A 12.33], 150mA B A 27312} 200m AglolA] 13332 =F

skl At A= AAS Slarh Aaste]l foud Aol (Kruskal-Wallis

[
)
©
>
4
©

Test, Chi-square=27.260, df=3, P<0.001)7} At} (Figure 12).
2 ¢ 2Ao)lE BES TAY AF3YS wW 50mol A 0.33], 100mel A
3,243], 150moll A 1.19%] ¢} 200meolA 4332 YElSth 50mol Al A Al 3l

T adw Sy d 123], Ao AAE B A=A W 0739 &
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ool &Rk A7l Frheta
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A7 F9dFAe T4 < 3o
b7 o Hla] =#Z o] ¥ ®Wo] barkingS 3ttE X a1 (Danilkin, 1996; Reby et
al,, 1999; Rossi et al., 2001)7F Aot T3t 1d F J9E& drs= A7 4

g3t 59l ZHE WMETF wa o AT RV wou g9l

[e5]
=

’

AR = A 7)ol = WlE7) vk W ai(Rossi et al, 2001)7F Qo] o =2 o]
of gk A7 P Eojof & Ao R FHETE

) =571

2l A=l dE W =F9 =FAg= 50m Aol A 36m =FEA S

m AgAE =584 LdtH(Figure 12). 289 %
AE BFES Al RAFAE o 50molA 109met 100meoll Al 112m =5
st ot 200m Aol e =FaA Fokh Aget gAole EFoE A}
=% A5 =79 =FALE 50m AglelA 115m, 100m A& elA 57m,
150moll Al 46.1m¢e}F 200moll A 31.1m= A7} 7Mhe4sE =5FAE7 43

thH(Kruskal-Wallis Test, Chi-square=33.036, df=3, P<0.001).
50mel A =FAZE 28wt S9F30S W 36m, A9t GA
A w 109met Aot A9 ds W 115m=E A et gAdo] s W =
F7e7F 7Hd A2, 100m oM A= FRH WE =FAYE &

g
o AT A% wFHA Fgov telsh FAE BEoR A
%

)
td
oy
B
JU

g A
s5met 229k §A%l0] Sl A4 57m EFST. 150m AN E 29
o AF3 279 4AW REoR AFT A9 B oy 299
gAolE Byom A% AP 46 EFsHE 20w ek 200m Ao
A 150m AGAA G AR A8 EFEA agkot xesh &40l

ZHo A=3e W 3lm =Fe At €(1968)0] st w=F = o 9
dol AAd w e =9rbA @a $ of 50m =5 F A tE A9

8912 selss W% g 44 Ahggel @rkn @tk v B AT
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Figure 13. Proportion of staying time in the forest by sex of

Deer(Capreolus pygargus tianschanicus), in

Roe
2000-2001.

df=13, P<0.001)7F A vH(Figure 13).
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of mls FHo] wd ATt Alte] &AL AL FHlo] AAT]
= Al71e)7] wiitel ofLfe A AJ&st= 7|gke]l ¥ Aol RAow ettt
Tejuh A vl A Y EE TR ofelo A dEshE Aol o
A= oAVl Al AZE T TIES AR FH A He] oA
7b B a7 EoR ol Fas flste] offfolA LS Bol =
Ao dAehet,
Danilkin(1996), Radeloff et al.(1999)¢} Mysterud( 1999)e] H e} o] 9

d5-H s 19704zl AlFshe Alzte] b zpeol7) gllon, 24

FE 5E7tA = Aol vs) =7lol ¥ el AlFsh= Albo]l =dtow 69
FH 84 @A = dFleo] gl AFsts Azto]l ¥ Adu. oFH o= &l

AFete A 2x9k Aol ded 695E 8E7A 9 ofFEtel ol

T EF 0% 2 g2 A-dd vlE] =kt (Figure 13).

AF 9] & o] & ES 10¢e 1Y 1978 o= 233% ko] E&ollA Aestd

7HE wekoy 99 2949%, 1299 37.7% < 11€el| 404% o2 UEI o

1958 7974 448% A 76% = F7FetATh FA S 99FH 12¥€7HX
&k

7178 A 0% R R R A A AL

AN

|

=4 oA 7= #AA 7] VIZto g EFujgo] =] wiEoly. o -5 BF
109 o]F Zo MFE= Aol B2 AL ALHS UH|dte] AALS =7
(Danilkin, 1996)3t7] I3t ofxA|o] A Fsl= AlZto] ATt H3 £

AFotes A 1958 397h4] 449% A 60% 2 F7Fst7] AlZtete] 54

3l z}o] (Kruskal-Wallis Test, Chi-Square=8.316, df=1, P<0.05)7} 13itt
Zoll A FateE A Ad W= Do
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o Hy e NS AdEE FA% A3 695 E 89749 o F5 <t
ol AF3E A2 dHe At 5858 69.7% <k 7 6178 734% =
Aol o W= Algte] ¥ A tH(Figure 15). 3¥5FH 59717 ¢] & 7]
Ftell &el HFE= v&S> &F 575%, FA 56. 3% = WERL S H S|
Aol i E:Skoh ASEctdl= ohFlol 476%, FA 402% 0o, 99N
H 1149714 9] 7hedl= Al 31% e 72 29% = Ao Tl & ol &
gol  7FF  gol AEHE=E Fongk Aol(Kruskal-Wallis  Test,
Chi-Square=4.686, df=1, P=0.03)7} 211t} (Figure 15).

s

SOl MRE NS gRN £AY AR BAT A3, gRe dad
AREC] A BT 4365REOE 519%7F &l AFaA o, G g

od A ELS 4442F 02 o= MAY Fn|dk Aol (Chi-Square=0.224,
df=1, P>0.05)7F ¢t (Figure 14). =3 o] Lol AFd= v &
& B31%E 7P E=dom FAHT 524%9 T 482% 2 UERY A
Ao wE Foud xo](Kruskal-Wallis Test, Chi-Square=4.146, df=2,
P=0.126)= gideu Aztdel wekbd = Fond 2bo] (Kruskal-Wallis
Test, Chi-Square=31.904, df=13, P=0.002)7} 211t}

ez Ao B das JhAS dAlsA B JHASkE Aol vt /)
Ko FAe A AT sG] ol AFdtes AgF2 Aozt
AR H(Figure 15). o= A do] H2 MALSFZE <tgdd 995 Fdrsa
Aol @e MAlE EXQAS d9S Ry fioR Ado] e JiA
= AMAAe] Tt el bR s gEeal FA e flste] okel
A AFste 7kl 1 Aow webETh
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Staying time(min) in forest
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14. Staying time in the forest by season of Roe
Deer(Capreolus pygargus tianschanicus), in
2000-2001.

(A)Male; (B)Female, ([]): Winter; (£4): Spring;
(B): Summer; (H): Autumn
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Figure 15. Staying time in the forest by groups of Roe

Deer(Capreolus pygargus tianschanicus), in
2000-2001.
(A)Male; (B)Female
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A HEE
we] ANA HEge dobny] sl FAE At wHsE AHS

44 Felstay 1 AGe FHoE Fu Ay,

o2
ol
:\_I‘
B>

g
k1
ojf
filo
M

=FY MAAE 197 A s BT A3 @gawlo] 7T37MA(35.6%), &
T 70704 (335%), Ayt AU g 24004 11.92%, 99 E
A-E 12704 515%9 FLEA 18704 13.92% o2 veh} 2959
7V AzEke Ao yeyten vdgor IAPFdES Aode Aew u
El sk tH(Figure 16).

a8y G =F(Capreouls capreouls) &= od@ #TEoj} A3 Lo 7}
d o ERE AMYsty bWe HAJdedES Adssklew(Mayer, 1977
strandgaad, 1978; Pedroli et al., 1981; Cederlund, 1982; Danilkin, 1996), A]
W & o} x=F(Capreolus pygargus)s ZHA, A< AHE 24% & 19
od U7 Age #Edo]l de MitAE Az dth(Danilkin, 1996).

=

et al, 1990)&, ETH=dA = HFE IdadEA 919 59 d948S d
Zo}ldl= A gFo] th(Maublanc et al., 1987). 22t} F oA =F o A2
A g HEuRoh A2 AUy Fo #EdHS AsIdves B
(Danilkin and Dulamtseren, 1981)7} Jou A|F=F2o] &£ A3 L= =9
7b A oemn Z vepuity AR dsAdo] vhEA YERRT o] el g A2 A

a2 Yol A FxAo ha H &olA, Holo dAi v

off

Lo

BEaEEE 19714&F 245 Abd 166714:(73.30%), A5 AFd 18714
217

(18.75%), s 745 A4 137/H2(7.95%)c o= YEY §FaL 4

B>
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Figure 16. Selection of habitat types in the forest by Roe
Deer(Capreolus pygargus tianschanicus). in Jeju, in 1999-2002.
A: Forest type, CF: Coniferales forest, DF: deciduous
broad-leaved forest, MF: mixed forest, UF: unstocked forest,
B: Diameter class of the forest, YT: Young tree(0~6c¢cm), SD:
Small-diameter tree(6~16cm), MD: medium-diameter tree(16
~30cm), C: Crown density of the forest, S: Crown density
below 40%, M: 40~70% of Crown density, D: over 70% of
Crown density, E: Age class of the forest, I: 1-Age class
(0~10years), II: 2-Age class (11~20years), II: 3-Age
class(21 ~30years), IV: 4-Age class(over 30 years).
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Fus sk 285 11~20d)0] 114704
63.78%, 195 317/M& 16.76%, 395 2074 1027%, 28a 495 14704
9.19% o= yeh g Aol 11~20d¢ 4HdS& A58k vh(Figure
16). Tk Qe AR 245 Es destdon, §14%4 2 6~16
anelatdl AHES dsEddnh A s FHERE 0%l A

AAAR Aestn itk £ AP GEEzE Ade Aol 11W~20

A
&

o

E=F gAY Y-S dotry] fste] =F7F o 2
+ 3T 600~700mell v =FAoleEI FeA L ] 9
A7), oA ete] Ag, Aol 74 Tk uie] FaA A
| = & 7]53to] 4830t
FAe] 9] scraping(F )2 A UAE HESH7] 3k dZFolH(Sergeant et
al.,, 1999; Mysterud and @stbye, 1995; Mysterud, 1996), ©]2]3F 352 t}
2 A FollA R Aol glv =F9Y Fd% A-5(Chen et al, 1999)2
2 AFe MAsts =FE dES ol&dte] FE Folule dEol BERY
AT,

HAarelel Avl= F 13370 AR T o F - Hat 585%x45.3cm(n=66)©]
dom ALHo= Hit 57.6x444em(n=67) = AEFH A A7|7F <zt
A YerStH(Figure 17). &Akeg] Z7]+= Zol7F 781em(%, 83.6), & 52.6¢m

o

A

FHoE Fx
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X

i
o

o
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Figure 17. Selection of bed sites in the forest by Roe Deer(Capreolus

pygargus tianschanicus) in Jeju, 2001-2002.
A: Diameter at breast height of tree in bed site, B: Crown
density in the bed site, C: Distance from bed site to feed sites,

D: Distance from bed site to tree.
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(3 58.1) #Ze] 156(%, 16.1)2F= Chen et al.(1999)¢] H iiof H]s] <FzF =
At o] AL AFl AAete =F SF A AV7F Ao m A2 TA
71613 Ao dAekd

Azt oF w-ske] A AEHA i ALEH 08m, 95 H 16m=E F
AA f9n gk zFo] (Mann-whitney u-test, Z=-5.466, p<0.001)7} 4%l o1}
-2 FAte s el A ke XS AR R Adgste A oR ALY
5= 24U Jhrbeoldl #AAEE AYelx] EeEtteE H a1 (Mysterud and
ODstbye, 1995)¢} A X &kA] & AT,

el A 7b ke Ul A E e AL H 164, 91EE 16.1cn
olgdom HAYE Yu Ju FREEE ALHd 4923%0]9 o o4
& 55.96% = AEH FHALEI =& XS dEste] Ade wet {9
w3k x}o] (Mann-whitney u-—test, Z=-5.255 p<0.001)7} A At} ol¢f & A
¥}+= Mysterud and @stbye(1995)9} Chen et al.( 1999)¢] H i} U X351 o
oA BHEe 7ted e oS 47 A FHEET 2 oy
Ui ol A & dEets st Aow dddn

Zharel o] f1A ek wo] MAxete] A= AHo HIE 62.9meol R o
- 1~100mel el #are] & deEsts daFol AUt 28y oA FH

|

rlu

rl

£ W3 799m% Aol el 20-30m o BHE FA%e] FAE A
geti= Aol glol AW o48d Ax WAl fFome Aol

(Mann-whitney u-test, Z=-3.118, p<0.05)7} <% thH(Figure 17).

At R Aty A s dopr skt =FAo] 25 Af L5E A
o® FEHI G| Hol AAAIF dE Folr o] FdA e Fhare] WEk
B F 667 AT FF 4670, FEFel 12709 ke rF 2AE o] 3Hat
g o} ol xeke] AAZ DA A (Figure 17). @A 59 T3
MEo = AAA G Hopx Bl wEgoe] glon FHI LEd= T ¢

ol A stoltt. o] eF] WFAH2 67/ Al 7bd 4870 e Ak

x
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o eBe] dEs Aze dustm Qo] gAes wEgste] BAs 4

CAFET AR HEEE =T A QFAMNE BAMI FAE F

(Chen et al., 1999)¢} =}o]7} AT
g AAEY TES Ao ERE ERHoR IS £ A 4A H
F AUAE A5 F Ue AAHY 9% e E dEdith= Hal(Beall,
1974; Mysterud and @stbye, 1995; Chen et al, 1999)7} dt}. 22} #|F
o] =F= AAHY FRv= Hol MAX S Tk Aol Ay E A
B3li= Aekol ZskA YEFY Mysterud and @stbye(1995)2F Chen et al.(
1999)9] w9} vr=27 yetytth o] AL AFA Qe w=Fo Ao =4
2 ofol7] wielth. eyt AH Zhubgto] wiA
A S TS g e Ade YR st Aom ddEn.
Ao BOoxE Cervus elaphus(Zhang and
Xiao, 1990)¥} #o] F¥ = QIZF Wafo] Hwmet uigre] Waks gl ¢
) #FH¢-EHw, =3 ¥ % canopy closure, A ¢ UF-9to] A e -9
%= °l(Chen et al, 1999) Tol WM = Defx = o= FdHT.

t

gf. =0 ol o3k ve] g
Wol| o]a A&Ze] ylae] AL} o] HEolx <olr ] ¢ sle] W
(10x10m)E df ez dAste] B+ dei+F, daivpio Fuz4d
& & dolr i
F7F AWl MAetEA B2 R Ade 92 FES T 279 49

Folv(Table 10) olFel 7F4 AHzs= T2 H5Y5F(Lindera

a9

A

o

erythrocarpa) 5TW A, AFE U5 (Cornus kousa) 31704, 5 (Taxus
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Table 10. Species composition and frequency of tree bark-stripping by

antler of Roe Deer(Capreolus pygargus tianschanicus).

Percent of

Number of tree bark-stripping Barking-stripping

Korean name Species name

Jan Feb Mar Apr May Jun Jul AugSep Oct NovDec Total 1-40% 41-70% 71-90%
FEa FE Taxus cuspidata S.et Z. 5 8 10 1 2 1 2 20 4(1) 15(5) 10(9)
EN ENE S Pinus densiflora S.et Z. 1 2 1 4 1 3(3)
& Pinus thunbergii Parl. 1 1 2 1(D) 1(1)
o5&t C e Cryptomeria japonica (L.fil)D.Don 32 1 11 1 9 1 3(1) 5(4)
Az b Carpinus cordata Bl. 1 1 1 3 1 2(1)
A oj Carpinus laxiflora Bl. 2 1 1 4 1 3(3)
et ARV Quercus acutissima Carruth. 1 1 2(2)
B e 0 Celtis sinensis Pers 1 1 1 11 5 1 4(2)
b AU Morus bombycis Koidz. 2 1 1 2 1 1 8 2 6(4)
A e E et ghatel Stephania japonica Miers 3 3 6 1 2 3(3)
Hp ot H] U Lindera erythrocarpa Makino 2 2 19 11 22 1 57 5(1) 14(3)  38(31)
e Abe7) Rubus crataegifolius Bunge 2 4 2 1 2 1 12 5(1) 1D 6(5)
A Rosa multiflora Thunb. 2 1 1 1 1 11 8 1 2 5(4)
TEH Prunus padus L 3 3 1 1(1) 1(1)
x|V Pourthiaea villosa Decne 5 1 4 1 4 15 1 4 10(10)
L Sorbus alnifolia (S.et Z.)K.Koch 1 1 1 3 2 (1)
&k Zanthoxylum piperitum A.P.DC. 1 1 2 2(2)
Orixa japonica Thunb. 4 5 3 2 3 2 19 1 4 14(12)
o} =2} Daphniphyllum macropodum Miq. 1 1 1(1)
Sapium japonicum Pax et Hoffm. 2 2 1 5 2 3(3)
e llex crenata Thunb. 2 2 2(2)
teubg ) Euonymus alatus (Thunb.)Sieb. 2 2 1 1 6 6(4)
23R Euonymus oxyphyllus Mig. 2 2 1 1
AT Euonymus sieboldiana Bl. 1 1 1 3 3(3)
AFUHEI S Staphylea bumalda DC. 1 1 2 2(2)
w+E A2 Acer mono Ma 1 1 1(1)
E Acer palmatum Thunb. 1 4 4 9 1 2 6(5)
vErhE s GERGS Meliosma myriantha S.et 7. 1 1 1 1 4 4(4)
dokel vt Meliosma oldhamii Max 1 1 1 1 4 4(3)
A2k MU Camellia japonica L. 1 1 1 3 1 2(2)
Abz=el W Eurya japonica Thunb. 2 1 3 3 1 10 4(2) 6(5)
Elaeagnus umbellata Thunb. 1 1 1 3 1 2(2)
Hedera rhombea Bean 1 1 2 1 1(1)
Aralia elata Seem. 1 1 2 2(2)
Cornus kousa Buerg. 3 2 7 8 10 1 31 9(D) 3(D 19(14)
Cornus controversa Hemsl. 1 1 2 2(2)
Rhododendron mucronulatum P
var. Jucidum Nakai 1 Lo ’ 1 2
R. yedoense var. poukhanense 1 1 2 2(2)
Rhododendron weyrichii Max. 1 11 3 1 2(2)
=AY =AY Symplocos chinensis for. pilosa 2 3 2 5 2 14 3 3(D) 8(7)
L e Styrax japonica S.et Z. 2 2 1 5 1 11 1 2 8(6)
EFAGFTS JTUT Ligustrum obtusifolium S.et Z. 1 1 1 1 4 4(4)
vhd 23} Ak Callicarpa japonica Thunb. 1 1 1 111 8 2 6(4)
A el Callicarpa mollis S.et Z. 1 1 (1)
] g TC“{]L’Uré)gondrum trichotomum 9 1 11 1 6 1 1 44
A&t L Viburnum furcatum Bl. 2 1 2 2 7 1 1 5(3)
=R Viburnum erosum Thunb. 1 1 11
7yt Viburnum dilatatum Thunb. 1 2 7 11 1 1 14 3 2(D) 9(8)
¥ B Lonicera maackii Max 1 1 1(1)
Individual 2 21 56 59 62 52 70 31 5 0 0
Species 27Family 49 Species 1 12 32 26 25 26 23 22 5 0 0

() Number of dead tree during 1 year.
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cuspidata) 2070 A, A4 (Orixa japonica) 19704 <o 2 heluEtH(Table
10). o]9} e A= EBeAlE(Cervus elaphus)s o8 AUHF, =%

(Capreolus capreolus)®t AAALE (Alces alces)= ¥ 7FHEH|UF-(Picea

k)

abies)$t AU (Pinus sylvestris)ell ¥l & F3 Atk Hil(Bergquist et
al., 1998)¢} #Fol7t ATk T3k 3w ALF(Odocoileus virginianus)< =
AU, AR, Huiso IdlE Frh= HZ(Nielsen et al, 1982)¢F =
HArF(Dama dama)= B3 PTE G R s Foe B (Mayle,
1998)¢t= t= A YErytt

d® Z4% 23 11E5E vadl 1874 = a7t 71554 ggtoy
2958 yrgd vejrt 2Asty] Alzsklv 4ol e 32T ow M
Bota 593 79l 26€ 6¥€ 25F SR YUetworm 9¥€7bA] A &Aoo

sE Fi A A Figure 18).

vyl

80 r 19 3
70 30
$GO (2]
= %3
a 50 Q
g 20
P 40 j
<< 15 =
330 g
o 10 2
g % 5
E 10 5

=z
0 0

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

Figure 18. Monthly changes of trees—bark strip frequency by
antler of male Roe Deer(Capreolus pygargus
tianschanicus).

(-@-); Individual of tree (-<>-); Species of tree.
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el ¢Ee] Fu44(DBH)= 8cmol stz RF o] [tk (Table 11).
s 42 F 368 FFol FaHAel 1L1~-15mel W7k 857 I8
7b Vg Esked o R kAol 06~1mdl WRF 678 % 9

FaLAAol 21~25mQ! WF7F 470 wo® YEY 2 Fa2F g o] 3em
Rkl Y 2E sk Al vsiE dar A tH(Table 11).

Table 11. Number of trees bark-stripped by antler of Roe Deer

(Capreolus pygargus tianschanicus).

Bark—stripping

DBH(cm) No. damage g0 40-69%  70~100%
0~ 05 42 5 10 27
0.6 ~ 1.0 67 7 16 44
11 ~ 1.5 85 9 21 55
1.6 ~ 2.0 43 5 10 28
21 ~25 47 5 11 31
2.6 ~ 3.0 34 4 8 20
3.1 ~ 3.5 20 3 5 14
3.6 ~ 4.0 3 0 1 2
41 ~ 45 2 0 1 1
4.6 ~ 5.0 1 0 0 1
51 ~ 5.5 1 0 0 1
5.6 ~ 6.0 3 0 1 2
6.1 ~ 7.0 5 1 1 3
7.1 ~ 8.0 3 0 1 2
Total 358 39 86 233

(DBH)Diameter at Breast Height.

ol 9} A e FH2AMF(Cervus elaphus)dl e H.il(Mayle, 1998)¢} A A}
% (Alces alces)o ™3+ H 1l(Bergquist et al, 1998)¢} & x|&t9 o} =&AL
(Dama dama)ll ™3+ 21 (Mayle, 1998)¢t= th=A vebytoh, 22y slarg

Ay&(Odocoileus virginianus)< E3Fdl U5, A FAF, oo 22 Fa7}



15cmol il Fi A7 o] 1.6~25cmel 22 UiFo] B2 EX 275 Foldrte
H 31 (Nielsen et al. 1982)9} W FAE(Cervus nippon)< X3 dje} 2 22
Ny (Sasa. nipponica)s WFo=2 I3E FTh= Hil(Akashi, 1999)¢F <
A 8kt

B AP A v EBYH(Lindera erythrocarpa), ~F2W-(Cornus kousa),
2 (Taxus cuspidata)®} 2 Orixa japonica) 5 Y9 Zu7F g4 HAA =
uj #o Magawa and Tanaka(1996)2] H 1o} o] -7 Zo] HIAA] 7] HaL
U Ao 24 (lignin)e] 2S UF7t 74 vla)rt Ad Ao 7 ddE
AA o] HMAAE nl&o] 70%014Y w ZALEo] 7H a1 A &EH o T
& ol Wi A3 aatel d&s ok odd FJsi= Al HEvt

=552 AR 7] wFd(Conover, 1989; Welch et al., 1991; Andren and

(

it

Angelstam, 1993; Bergquist et al, 1998; Akashi, 1999) II%+&
bark-strippingoll ]t Aol Fristo g HMAHoR 4HHe] AEFE
Aol G}z = W al(Akashi and Nakashizuka, 1999; Radeloff et al., 1999)
7b 9tk B dAFoME FaF Aol 3em oldt o dUFEvHWelch et al,
1987; Gill, 1992a; Gill, 1992b)e] ¥jaiiar llow, dd == Wule] BAA|
= Al7lel 393} 499 7 Aetgd e 99 (Johansson and Liberg, 1996;
Carranza and Mateos-Quesada, 2001)7h#] A|&2 o= 3s& Fi U3t
ol AlI7l& =F7F g9 FEstL fFA = AlZIE It 7 wol] B As)
Rou doo] A= 10€5E vgdl 2897tA = Ao TASHA
(Bramley, 1970; Johansson and Liberg, 1996) & <% A9} & o] Qufa ok
et
el A E2E e

Liberg, 1996) .2 fAeH = A oA 7P w3t ol AL o] st 7177
o HEH el =] Wil AAAG M=t =2 Ao Add

£ STl AE =P 9L Fuste Al UrE gol A A

H

5
o
o
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o ogs Hojxl HFES wT/t 99S EAT F YT EAES A
FFozH Tt FAFHOIREAR). et old P Faol RS A

B WrEdd gs dAAse 5 dE =4 F v weks EAE ok
=3

Uirgdo] BIAA = el U= T 358708 ol o] gl 233789 o
F7F Fal&o] 70~100% = 7 Iart wkow, 8670 Y= 40~69%,
39709 U= 40%°lst® YE tiE-E 70% 01 U de] WiAX = v
AE A A (Figure 19). W de] o] oaf urbsS &
(Kruskal-Wallis  Test, Chi-Square=60.401, df=3, P<0.05), &%
(Chi-Square=37.481, df=3, P<0.05), Y%7 2 33]&(Chi-Square=169.967,
df=3, P<0.05)% Foug Aol7} Slevy AgseE #AVE fidG
(Chi-Square=4.481, df=3, p>0.05).

ro

23

oﬁ

N

(o))

o
1

m Individual B Species

N
o
o

—
a1
(@]

100

Number of bark—stripping

a1
(@]

1-39% 40-69% 70-100%

Ratio of damage

Figure 19. The ratio of damage of trees-bark stripping by
antler of male Roe Deer(Capreolus pygargus
tianschanicus).

(B): Species of trees, ([I): Individual of tree
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UF44d & vUFe FaAde #AE € (Kruskal-Wallis  Test,
Chi-Square=7.202, df=7, P>0.05)2} 7| 2](Chi-Square=12.014, df=7, P>0.05)<}
= #do] gloy yFA A 388 (Chi-Square=36.403, df=7, P<0.05)3} iL
AHE (Chi-Square=46.383, df=7, P<0.05)2}= 2w gk =Fo] 7k Ao

ofFA u-o dajrt AF AL o] Hzio] H= FHAA WuHls HIA
WAY 99 FAE o AHdUYFE EAZA 1 (Scott and Townsend, 1985)
A F A e 71(Gill, 1992a) wjiEolth, T3k F3lx
oA Al AA Y] Fgs Wolstyl fste] A=Al dds B
(Carranza and Mateos—Quesada, 2001)3}7] wji-o]t}. o2 A )& J>
T= Ady gdAaZzol AAES  aAHAKkashi, 1999; Carranza and
Mateos-Quesada, 2001 A v, At 2t Mo T gk Ao 2
2, yolgo] osk A S TFA(GIll, 1992b; Putman and Moore, 1998;
Gill et al, 20000A1A A== AP FFo] debd Aoz dAddr

F(Capreolus capreolus)+=

>

5. =9 xS Jurst FF
7h mFe M=

3 600m o] A Foll AMAsteE =F9 MAGFT ¥E F8 5& dolr7]
Yste] 2001 d =5 20039 =714 33 Fer wid 9¥9FEH 10€71X 2470
I FZATE Ude R FAEA T

Wt nwe] wE AAuWEs) g,

A
F A (Wilcoxon Signed Ranks Test, Z=-3.421, p=0.001)E Xoli AUt
(Figure 20). 1= =2+ 3 1,600mel A 9o] ha'd ¥t 0.146(£0.027)w}
Y= 7h wekom tgow e 1400~1,600m Aol 0.091(+0.058)vF&]/
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Figure 20. Changes of density of Roe Deer(Capreolus pygargus
tianschanicus) by years and altitudes in Jeju,
2001-2003.

=

a, s 600~700m# % 0.052(+0.044)v}2]/ha =22 Yestow, 7H4 whe
F2 S 700~1,400m A9 o= 0.015(+0.012)7F 2] /hae]l A tH(Figure 20). w
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gA ATl AMAEe =F9 WUEE akd uwE Foud o]
(Kruskal-Wallis Test, Chi-Square=6.835, df=1, p <0.01)7} 3t}

IEH mE dxE WHEE 2A s 1,600m o] A 9ol 0.078vwE] /ha
7b graskden s 1,400~1,600m A% had 0.0399kE]7F 7FAsk T
(Figure 20). =g s 600~700m A 9-2> 2001d %= 0.067(+0.042)7} 2] /ha
ol A 2003 %= 0.062(+£0.025)7} 2] /haz °F1F FHAskdth 1ejy & 700~
1400m A& 20019 2] 0.014(+0.009)uk2] /hacl 5] 0.014(£0.001) 12 /ha
7F S7Fske] ofb FUkeksiH

0.112(+0.0061)7} 8] /ha® HWXE7} 7bg =kom tgos
Al Aol = 0.006(+0.0006)7He] /ha, G4 &F-HH 0.005(+0.001)
vtg]/ha o2 YEY(Figure  21), o] AH(Kruskal-Wallis ~ Test,
Chi-Square=14.003, df=1, p <0.001)¥} 31 %= (Kruskal-Wallis Test,
Chi-Square=34.000, df=1, p <0.001)°] e} Fojn| st zke]7} AL

ol# g Aol AAAA Wele] ool meEk EEkx = AL

AL

Bl
I‘L‘
i
rht,
v}
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Figure 21. Changes of density of Roe Deer(Capreolus pygargus

tianschanicus) by forest types from 2001 to 2003.
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AA@7ol dotsht ANF e ARl wob A AN wFo
AAREL} fA9E Aon dzde, AN4e HF wFel HADES)

o e HAVE A= Aow dAdtd
z=

lo
sk
ki
(B
ot
uls
X,
N

=
Fol U Ao wet gk, =5 dUxet AFx2 Y Sasa
quelpaertensis¢t= L FBA7F AATHTable 12, Figure. 22). °] %l
AFzgdiel o Aolete]l #A(rs=-0.906, df=23, p<0.01)7} 7+ HH Yo
H, FEZ AA(rs=-0.729, df=23, p<0.0)¢t AFxBW ZolE
(rs=-0.672, df=23, p<0.01)7} AATt F 27t oW ZF&FE w7 9
7 E=tew xElde 15V 5855 XHY Fol7b ZobA (rs=-0.568,
ATz e o dolete] #AA(rs=-0.906, df=23, p<0.01)7} 717 dH A<
o, AE AA(rs=-0.729, df=23, p<0.01)¢} AF=ZZH ol A
(rs=-0.672, df=23, p<0.0)7} At = =7l eyl AS&55 =5 9
T wotow 3= 1RV BS5E 2 Eolvt ZolbA (rs=-0.568,

df=23, p<0.01) =%+ HTu=7t 555 L7l Z=5(rs=0.758, df=23,

e
)

|

A A THTable 12, Figure 22). o|& ATz o ExE7F A4
st #d o] A A (rs=-0.959, df=10, p<0.01).

E=Fe] Wewste oy ZhA acdle] o) Watsta ATk ¢ =F

A= A F22H(Sasa quelpaertensis)®] EEotw WH3 AA 7 Ak

ATz = 150em GE=7kbA] Aeks iy dFezA s 600m ©]

=)
ki
fo
iz}
)
o
o
e
(o]

g A REeM AR} drk o 4B Fush A9 Aot A5
=5 dEvt gAasAnh sl 1,400mel A 1,600mAkelddl = Al F323 7t
MASAT £ask vol wolsk FRa Feln], BE Ao FX7} weHof

Aol MALE7E vl A E=dvh 28y s 700m~1,400mALo] ol = Al 5

A9 A Ee] FErt vol wF Ho| A Eo] Eaet XoR ATl et ¥

_{
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Table 12. Correlation between density of Roe Deer(Capreolus pygargus
tianschanicus), habitat elevation, height of herb(Sasa

qguelpaertensis) and width of leaves.

Length of Sasa quelpaertensis

Density of Altitude
roe deer of sea Height of Length of width of
herb leaves leaves
Density of roe deer - 0.758:# =0.672xx -0.906 =0.729%x
Altitude of sea - -0.568* -0.766% -0.678xx
Height of herb - 0.861 5 0.911#x*
Length of leafs - 0.924

Width of leafs -

Significance level : ** p <0.01.

100
80

60

Density(In./ha)

length of Herbs(cm)
N
o

600 650 700 730 900 1000 1550 1700 1900
Altitude of sea(m)

Figure 22. Comparison between density of Roe deer(Capreolus pygargus
tianschanicus) and length of Sasa quelpaertensis(height of
herbs, length and width of leaves).

Y. Height of herbs, [I: Length of leaves, l: width of leaves,
(-O-): Density of roe deer.
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Figure 24. Monthly changes of group size of Roe Deer(Capreolus

pygargus tianschanicus) in Jeju, 2000-2002.

A: Single female;, B: Single male; C: Femaletyearling;
D: Male+ female; E: Malet+femaletyearling; F: Only

yvearling; G: Only male; H: Mixed group.
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ABSTRACT

Characteristics of Ecological Behaviour of Roe Deer

(Capreolus pygargus tianschanicus) in Jeju Island, Korea

Oh, Jang Geun

Major in Biology Education
Graduate School of Korea National University of Education

Chung-Buk, KOREA

Supervised by Professor, Park Shi-Ryong, Dr. ner. nat

Because Jeju island has a limited area, the roe deer was faced with
extinction by excessive hunting through the World War II and the 4. 3
resistance, but the number of roe deer became increase with intensive
conservation activities from 1980s. Now the increased number of roe
deer does great damage to the farm products. Although the information
of the ecology and behavior of roe deer is essential to prevent the farm
product damages, it has not been researched about it. This dissertation
is the first research about the behavioral ecology of roe deer. I collected
data about the characteristics of morphology of roe deer, the relationship

between the hierarchy and the breeding success rate, velvet shedding,
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antler casting, daily behavioral pattern, forest usage pattern, and the
relationship between the density and collectivization process.

Males were larger in body lengths and shoulder height and heavier in
weight than females.

The size of skull, the length of nasal bone and the sub-maxillary bone
was 197.9+39mm, 666+22mm and 156.1#49mm in males, and
189.2+4.1mm, 64.6+2.8mm and 151.3+3.1mm in females respectively. It
showed that the appearances of Jeju roe deer was different from that of
Siberian roe deer(Capreolus pygargus) and Tien-shan roe deer(Capreolus
pygargus. tianschanicus).

The Jeju roe deer had a linear hierarchy and their hierarchy was
higher as the age was older and the size of antler was larger. The
higher ranked males cast their antler -earlier. The dominant male
occupied most of females and his breeding success rate was high. The
rutting period was from 27 Aug. to early Nov. and the copulation period
was from 7 Sep. to 29 Oct.

The velvet shedding period was from 15 Mar. to 14 Apr. and became
later as the altitude was higher. Most of antler was cast in Dec.

The daily behavioral pattern was the repetition of an activity and a
rest, but the resting duration was longer than the acting duration. The
subject individuals was the most active in near sunrise and sunset. The
most active period was from Jun. to Jul. which was territorial and rutting
period for males and breeding period for females.

The alarming behavior showed differences as the sources and the
distances of stimulation.

The Jeju roe deers spent most of their time in the forest in daytime
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but began to come out to grassland from 2 PM. Most of Jeju roe deer
spent their time in grassland in near sunset.

The favored forests of the Jeju roe deers were decidous forest and pine
tree forest. They preferred small-diameter in diameter class of the
forest, below 6cm~16cm trees in Diameter at breast height, above 70%
of crown density of forest and 11 ~ 20 years in age class of the forest.
The size of bed site was 576 X 444cm in average. They chose their
bed sites within 2m distance from 154 ~ 16.1cm of diameter at breast
height trees. The bed sites were placed in 60~80m from foraging site
and had a tendency to be placed at east slope and south slope.

There were 27 families 49 species trees scratched with the antlers of
roe deer. The most severly scratched trees were Spicebush(Lindera
erythrocarpa) and Japanese strawberry tree(Cornus kousa). The Jeju roe
deers scratched these trees from Apr. to Jul. severly the most. Most of
scratched trees were young trees under 8 cm in diameter at breast height
and the trees which had 1.1 ~ 1.5 cm in diameter at breast height were
scratched severly the most.

The density of the Jeju roe deer was decreased continually. The
density was highest in the area of 1,600m altitude and shrub zone at
subalpine and lowest in deciduous broad-leaved forest. The density was
varied to the quality of food, hidings, water and human interferences.
And the density was also influenced by the emergence of stray dogs, the
spread of dwarf bamboo(Sasa quelpaertensis) and the snowfall.

The size of population was over 5.6 indivs. from Dec. to Mar. In
March. it made the biggest population composed with 7.21 indivs. in

average. 73% of the populations observed in Apr. and May were
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composed with 1 - 3 indivs. and most of populations from Jun to Sep.
were composed with 1~2 indivs.
The Jeju roe deer is threatened with various factors. Their habitats
became limited because of the change of land utilization from meadow to
farm land. The usage of agricultural chemicals threaten the life of them.
Car accident and poaching is also the threatening factors of them.

This results presents the basic data of the breeding ecology and
behavior of Jeju roe deer for the conservation and drawing up a plan of

management of Jeju roe deer.

# A thesis sibmitted to the Committes of the Graduate School of Koreas hational
Lniversity of Education in partial fulfillment of the requirements for the degres
of Doctor of Philosophy in Education in August, 2004,
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