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in 1982 is from Ando et al.)
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and Mason, 1985), £/, EOMBBMEI IV Y Y OLERBHAMANZ N L %
B %9 % (Gonzalo et al., 2003), & Z T L &AL 0¥ (K 1-2) % 1982 4,
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FoMBERBEA DXL TIEBINE OB DHBIC ST 2HBBHEA VX T
Taxtg s Lz,

WIZHT DY BRI ERATENENZ D7D, WEO N TR %
Rz, NLWEREIEEVWHERENGEWC, Vv Yo EENEEE Bbh 2R
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Fig.1-3 Study area of otter signs and questionnaire in Southern part of Korea.
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Table 1-1 Criteria of scores.
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F1-2 BLUAEELEOEFEMICEIT LI U T Y #ESE(No. / 500m)

Table 1-2 Density of otter signs (No. / 500 m) at respective localities
in Gusan-myeon peninsular.

3 >
88
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ScE|l 8 & g g
= 8 X o} o)) o o
@ t; ~— — — N N
2 3
S v
© 5
&)
Closed-off section 0 0 0 0 0
of bay
Dotseom (R &) 35 0.8 0 - -
Deokdong-dong (f #3I) 8 0.6 0 - 0
Sujeong-ri (7K A H) 9 1.6 0.7 1.7 1.7
Seokgok-ri (A4 H) 11 0.7 0.5 0 0.4
Okgye-ri (7% H) 13 0.9 0.3 0 0
Gubok-ri (F.fRH) 14 1.8 0.6 0 1
Seo-do (5% /) 16 - - 0 1.9
Sim-ri (RE) 16 15 1.6 1.2 1.9
Sili-do (3571 &) 17 - - 1.3 3.5
E
(=]
F 12 -
E;
&
L 08 -
=
[+
&
Gy 0.4 4
=]
Z
é O T T T 1
A 1982 1992 2002 2009
year

1-4 Bilhtoe2f@lEMICBITDZ U YV HED
# £ (No. / 500m)

Fig.1-4 Density of otter signs (No. / 500 m) at total
areas in Masan area.
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EELEBBEATFrE—AREOITINHELL TV, BE T I DRFIZHOW
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SRR DM A MERF ST W7o, J5 IS 0 ¥ B K 10k 0 & PR (2 13 7K 7E 3% JH
(TR ot, BILTYE TIEIREKOWFICH TEBIHA I X0 EIEL
TS, e B BN T M xS 2 o 72

ARBE - HMELL 13 »T0) bELAMHALLEOIZT I »ATTHY . PRI 1L
TWEEOHIT 2 TH -/, FHHEEIT 0.7 /500m TH D, #iT 1H
ZBRWE 51 A BREBETHEAE SN, NLBFRTHERLEINLZEIIIU D
YRWEND Lo TETHM LB 2% T, #F0UNHEORIICZEIN
TW7 (¥ 1-5), NLHEFIZIB W TITEIEA I XEE L T DO H iR
FlcbERERONoN, EHE LT3 xerol, EFEBEGE ALV R,
A=) TEBEEO LRI 2 A8A (X 1-50OKRMTA D v Y RNEHEL -

VS FERHEMOBRER LD -7, ARMBRE TIIEDI EIHEERICTR
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ONY, BIEOEAD LR ETOREIT1IBEORTE T, ENRO) o7
M OFHEMIZER2S 9kmIZH D2 KBE(A Y 3 U, F42)0KHEFE T
bole, TOHFFTIT 1982 FOMER MUK, BELTIRIEAED 5 5
RTHY . 1990 FRUBEITZ 05T LV BRICEREIT RN > 72(H 1-3),

AABEE., BREEMICEWTIE 2002 FICIEER IR Do 72E B

N2 T,

15 B o m YRR LTS A LH#EGE. BEEEOBRE TR SN T
VO, U T Y OBEFEEFN MO NI E O D A A)

Fig.1-5 Artificial coasts at which otter signs were found (left, Otter spraints found at a
gap of vertical seawall; right, A reproduction site in the harbor rockwork)

NUTYEOLLIZT, F1VDOFRA 2 NROKEBIHA X OERETHELIN
oo T bbb, U T YEB2MED IS 46 H (89%) X, 90 HHX TH Y
RARFELTHRASHATVDHFT2O 1km WA TR I, FEEIC 41
H (79%) OFEITKEZRMSE S 1 km UNITH > 7=,

ANTHER : ZOEICHELZEE 17 km (2B 2#HF A TEEIX 59% TH
ol NLHRIZEWTH, BRI OUNEZRENLBIZ I U Y VS ERE
ARTHY, I LEGHTEINKRAGSH A R AMELTHEDRA T, &

WHE - EE YV SE>- AN THFRICB W T, BBESCHEORM 2SI U Y
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YR LWL ERLELEZA, H200m i 1 FTORETE S L
TR T&El, LEARERRGHO S H\ER ENOTEE N KA REGT % R
<& BRERTRESGATIZAN 400m i 1 VFTOEEG TH o7, BILHEE[ICE
F 5 NLWEREE X, Z2< 05 CHE S EEA DR Zso T, AU Y
VIIANLHEREThH- THmMaRET LETEL, 20D T v Y0 Lk
TERWHERIE, FEERAICHSNICE o7,

AU IEOLZAE, 9V ORA  FRKERAA X OEEETHRAL I
o T bbb, AUV UVEB2MHEDI L 46 fH (89%) X, £V HHIK TEHY
RALRMELTHENMINLTWDLET 2D 1km AN THE I Lz, FERIC 41
B (79%) DOFEIIKERIMSGS 1km UHNICH > 7=,

COFICEAE LR 1Tkm BT 5FEAN LRI 9% Tho7t, A
THFEIZBWVWTH, BESCEBOUNAERENBIIAI T T YR EEAETH
D, O LEBEHMERAESZERLT AV ARAMELTHEDRL TV, BILEYS
OGS NTHERICE W T, ESCHEORB 2SN U D Y3 Lk
ARERGIEZHR LI EZA N 200m i 1 » FTOEIE TE D LIS In3E i
T&7c, LEAIRRRGHO D bWEREANDIFEENEARGHZR &L, |k
FERTHE S AT IZK 400m I 1 WFTOEEG Th o7z, BIIEEBEMICKIT S5 AL
MREEDIE. 2 < O%FT Clim A RERN DR oo T, AV Y VIEAL
METOL- TObSEeEITLEETE L, 20D T T YN ERETE RN
WX, FERMICHESIZZ 0o T,

2) B EIEICR T DA BRI
a. BE I PO IR AR

WREICRB T D2ERRNOMELZ M D 72D, 1982 (2B W M B 281D

26 r TELEICRATCHELZE A, AU T Y EITHIRIC A o 72 B8l

P U O KRy L R E O ET (R vy, EFADfMmicRohi,
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Lo LEHifb oA ZELdftr, FR, BOR, 2 WIEEWEBICITRER
SN ole (K1-3), FIZIEHLENS 20 km FERLZZEAN (=Y > 7
M) O RIS E N RV EE (BE128° 377 N35° 027, i fif
9.5 km2, & RIKEE 5m) L. K ILE (EH 9.8 km2, & RIAKZE 12m) & AR JE
ORI EEL TWEIZ b3, IR IR o7, RBONEH
TR E N2 EH M FIE 2012 FREA TIEIRE 28 AN LilEFEICED -
TV A BEIREICBAET D T 4 LS Bl 558 53 13 1980 4E AR & R AR 72 5
BlaELlwTWwic, BHMEE2KOFAEIL 2009 F12b 17 » T Tirbhiz,
ZoHFIChb. AT Y VIE 1982 4F L FARICHE IR O KEBOICAERL TV
(4 1-1), BEEEEEEOWITGEGF a2, ARS8 km Lo K
A LM THLEBHC =y R, AFI)THE I T VY OERNHER
Nz, THhIEHABEYEREECESO YO T ABYEERIRHE XS LT
BESNTED, 2007 F I 2HNICATERFRESINATND,

b. E# &

B 1% 1991-1994 FICHE AW ICHAE Lz, E¥F & I3 HEHEN 400 km2 TH
HHR. VT ARWBREOZOICHEREMREIT 414 kn IZET 5, ZOBOHET
KRR ERT R BEBEZHED TWER, BT T Y OERIEOWEIZIELE
HlcAonlz, EMTEELESO/MGICL RN, #l 21X 1994 4 12 H
26 HICEWBILM B Fa U, )R es ., £o M 200m (2
bDA4arToSBERELLEZ A, HE 450m O F A T 25 8, 400m D
5 B(IX 1-6) T 8 fl, 50m O C T 9fH, 40m OAHE D T 1., & oOxt
WdHHHMEFETD 560m ORI ITEOERER ENTZ, ZNIFLEEEE

HIZAOGNDHATIE., BERNOMOMERE TITAR SN, B EEFED
BIA DAICBNTIE, KEZEWRES EOEZDICHEBESNEZYFICLE Y

DYRCTHEALD T, BRIKIE 2AOEEZWMINNH Y FEREA 11 km O IE
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E)IEK 12 km O I . BTE OEPITIL 1979 FFITTERK L 72 IEH & A (420K
BHEAE 1, 170ha, BF/K&E 496 7 m3) A, % ICIX 1987 FICsEmk L2 Uil &
AL HE AR D D, WINICEIT2ETF2MICEPLTAHALIL, WO
MOGFICITR NN oTe, EEX LAFEDICEIT LB EIAALTIE, ¥ o8&
EBEM IS FEMMITI T Y ORITIA NPT Lo,

1991-1994 FF O FHAE TIT AT LI KEDO TN A S0, KB IXE K O B
LBETE L, FLEZORMICIEIKEREDTZDICHT L ~DLH A REE

EShdEoicmoi,

l16%<@ﬁ7?/ﬁ#ﬁo#otﬁﬁ%@m%

Fig.1-6 A small island at Goje-do at which otter spraints
were Abundant.

c. MR T Ks R, 719 %)

IR X RILE S S4 156km, FINHHTHMN S 10 km BN 72 & T
7% (E128° 82° N35° 027 )., 1990 FfAE T ADHEKR LD R VWHFHTTH -
7o D3 L kbR 00 28 L B PR BE R BE ] (20012007 ) IS D ZRB I L o TR IE B I
HEREAL, 20010 FICIE Tkm BN TZBEHREEZORSCEMARERABEBLTWVWDS,

COBOMBEEDO DL ECHTED2RWE(Faryor~y, AW OIRT
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X 2002 FOFAETEHLL OERFERL I NN, 2013 FOFHAETIEHEL KA T
ol MR TIE 1990 FRICEIEFEH PR I TV D,
d. 2

SILHATE TIX 1982 FORE TIHAEENHR TS Ao 2, 1992 11
WAL A AT 30T 2 61 23 5 5 72, 2009 F O FH A TiX 5 4 BT O 7 4 Hh
DOL, ZREF TR, ddEI)EARYE, EEX (2 F7, d=), BF
(v Yarbhy, SAS)TENRON-T-, L RETEKBEIX 1982 41
BFHEORON R oTEG T Th D, 2 EXOWFETIIHEMOEYND 25m HE
NG b EN D o 7o, MK ST O Tld, 2012 FI2HBIWIC X
D EAELCEER BRI, BBOBHICEAL TWESEAKH ST LD
WENH o>, 2000 FEREFLITTRE TN EE &AL LR R (o F
aryFay, SHADCAEIHBEALZLLO®REL H o T,
EHRILO =AM THHLWMB (VT NV A7 K, S55)0 AR (fg 8ha) N T
X, 2013 FHF R CHEIZ A Y 7Y ORB NI A STz, [6 &2 5 76 Ml o
FElx 2000 R LI O KB O T THRICL > TERICATIEENRTE D,

HRWEF DK D IMER & 13K 8 km OFREEN H - 7=,

(2) BEBERCBITIEEALE
FAEZIT o748 » T D O HLEE MR L7201 32 & Fr()I -4 24 XKk
DD B 17 KR, #F 15 KR Th o 7= (K 1-7), BEA U 7= 858 )
13,890m B L A 18,900m TH Y, BRINLEOKIZT LN L 148 A
L A8 TH o o A OIRBFE B 1T )T 94m H 720 1l ¥ TIiE 394m
HIV 1ETHY  WEOBEIWIOBEZ 4.2 Th o, KB 2
MTIEARFHEHRLIGONRPoT, LU, MLOOELITET DHEKIBSEO

B TIE, BOBRMMNOZEOER O oo, 0. HNLWAKBGIZOR
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MBI ESNTZBO FTIEEZHDOD RN O >T-(EB & L Clid#x T
W), B HEEE 2RMEICBT2EEOEHIIHEMST-V 6.36 @B

FO6.29 HOfEZ R L 7=,

1982
AN (n=11) | 1.3
BEN=36) | 1.7

I 5 9 3
1

ZW N

3(% EXE
25
1991-94
A (n=15) | 1.0
BF(n=24) 1.4

AN (n=24) | 2.2
wEn=24) | 1.6

1-7 1982 /£, 1991-94 B LV 2010 FF I BT D2 7 U U Y O BRI

Fig.1-7 Change in otter status in 1982, 1991-94 and 2010.
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FOBEELHETARIZLDZ AT OYE ., 1982 421 1.3, #EHFE 1.7
THv., 1991-94 F121F 1.0 & 14 Dz L THEAERA AN, 2010

EORETIEIII 12, WER 1.6 THY ., WMMERI RSNk,

4, B

EOFEEESLIVSM

BILEBIZBWTH T 7V, BRMH 9 km O#HPAE TIHEEW LAOAmRR
X 1990 FRNBIEE > TWER, TALUNOGITIEBE S KNG L Tk
D, EBRNS 9 km OFMEICH D KSR TITFTHESNM 28 C THICENER S
N, bbb, ABEIEEEHOBEALESGHOL ETAEERERE VR D,
LL, BOENPGADEBODOIRTH HKEEE &ERD S 7Z /%O A&
WTEEZLORBEEMBROENDH OO FILE~OARFEO R HEEIL 1982
FOLRNVICETIEHREIEL W Loz, MO E0ZHMIT, —&KiICh
TUYDOENZLNE S N(LHED, 1985), S REIOFHA T H # O KE G T I8E
W R TR SN, 2O LS miE vy VIRE ECHHRERER & L
TRERERP DL EEZEZAOND,

EHEEO/NSTRONTE LD 250 /kmiZITWEHOFENBHERE L7 A
RA NI, BLUEESETEHAO > Ty, $R¥ERmEmERITIE. FE
WEHEHE L THOWLORZM LRI Db, ZO¥EBIEI AU Y Y OITHIEIC
FEENTVLR, FHoOPLELTOaTz Y 7L LTIHBEELTHARNE
BEbnd,

2000 FRUBEICE T DIV T Y ORIEEFIE . A REIOFHA TELdfiffETh
WO, T BEEBOLKICBNTHLZOBEMBBO LD, L,
BLE LS CIEAMOEBEEL LT, 0.5 /km (2002 4) 725 1-3{8 /km

(1982 ) DENEL N, BIIEEDOEBEEIT 1982 F DO KEIZITR > T\ &
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Woyinole, THIEAMATHELNZHEOMMEREERICBITHFEHETH D
14 / km kv iddnny, KELEERBRETHDHEED X A (Skye
Island) O fET&® % 1.5-3.1 ffl/ km (Yoxon, 2000) & .~ 3L, AN KW E T
EEAAAN

AV VIFWELES OED TREDLEZIRAGE L THHA LY L b B2
EIES TS 7R 0 15 5 (2, 2008), AWFE T, MNBIZRGRIKAL L L THEDR
THY ., IEF X A(Han, 199DR°FEHHI CHLFABI R A LN, 29 L8
AU YIRELETEHERETLEZOND,

B EATERE

R LB 1899 FE O BHME LA K . 1944 4 F T 11 ha., 1965 121X 36ha N
T HAV, 2003 FFITITHEOE LB KBE O 44% MBI L D o 72 U5 115 Fr
BIEBRMEIR R E RS, BT 7B A 201345 H 22 H), HHL T
FEBRHNTE Y . 2006 FITIFZHH K A E O T HAL, 2013 05 11 LiC
BEMHEORERPEE>TWVD (R 1-3), 25 LEHESIHICH Y T Y OIREBFIT AL
BOLNREN o2 (R LIZBELVCK1-8), 2D Z &b DN CTIHEHERBA &
RHGZWDONT I EET LI EREbND, HEMTHL 28 LR OWRFEICTE
J 5N LTH#REEBEAIE 1982 £ 3% 5 2009 FITiE 59%ICH 2 T b (X
1-9), L22L 2009 FF O A TIX, AFEO#EFAM T 2B ILHTOWFIZBIT D
N L#FREAEEIX 1982 D 3% 55 2009 4F121% 59% 12 2 T\ 5 (¥ 1-9),
L2L 2009 FOMETIE, AMOBIALESOGFICLAONTL, 295 L
CHITO L AL I AITITHRMERES. AR LR R 5 AT Y £ < AF
FELTWe, L0biF, MEMEREZHVDLIRERFLOLRO D 25771
AU YNERETLEDOEEFICIER>TWRY, ATV YDOLEb NLi#FED
R 226 EfELEY, MICTHLIEHA D XICEETLIRELT, NLEFEER

WCHIETEL X TH D,
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# 1-3 5 LR RE B RIC H B g L TG et

Table 1-3 Chronology of developments and polllitions
in the Special Management Sea Area.

. Locations
Year Developments and pollutions in Fig, 7
1970 Designation of Masan Free Trade Area (165ha) 1
Construction of the Changwon Industrial Complex
1974 2
started
1975 Closure of the Gapo swimming beach 3
1978 Construction of an industrial complex at Guigok- 4

dong (326ha)
1979 Ban of collecting sea fish and shellfish 5
Designation of the Special Management Area due to

1982 .
% occurrence of red tide
1984 Reclamation of the west and old ports 6
1990 Reclamation at Sujong bay (23ha) 7
Re-designation of the Special Management Area to
2000 .
include land area
Formulation of a master plan for Special
2004
Management Area
2005 Introduction of the total volume control policy at

Masan bay
2006 Reclamation of Gapo area

2013 Start of reclamation for New Ocean City
* (5 LA e B R EE 2 e &, Feié T2 £ A20134E5 H 22 H)

Community Advisory Council
[ Reclaimed land

@ Fixed point of water analysis

1-8 JE (& $HEE BT 2 KB E B (B, DL T
i (K A)B L OKEEST=4 1 7 (A L B)
FEIE1SOHKEL RT

Fig.1-8 Coverage area of the Special Management Sea Area
(shaded area), reclaimed areas (darkly-filled) and fixed
water quality monitoring spots (A and B) in Masan and
Jinhae bays. Numbers represents incidents in Table 1-3.
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L} Artificial coasts
60 60 Y - 6.0
A
=
: |g a
2 g B
£40 {240 40 E
= < CcOoD a2
= = o
o ~ - O
b= S P
] 8 %"
520 = 20 4 ) F 2.0 o
° i Fish catch <
& year
0 0 T T T 0.0

1982 1992 2002 2009
(2007 for Fish catch)

X 1-9 BB IR 2 REHREO L E @ﬁ ol
@AI@F%A AR, Biilck i 5l
SRR L FERIE ERVE IR O B KE O K E)

(J5 177, 1969-2000; E R T, &7 7 & A
2013 4 5 H 22 H; BEEEEE, 2000)

Fig.1-9 Environmental variables at Masan Bay area (solid
line, Ratio of artificial coasts at Gusan myeon; dashed
line, Fish catch at Masan; dotted line, Change of
average water quality at the Special Management Sea
Area)(Masan City, 1969-2000; Changwon City Hall,
last access 2013/5/22; Ministry of environment, 2000)

BEOKE

BB IEL 1960 R ETEHAKEEDOFER L SN TWER, WAIERKT 57
DELINICS L, EEEARABIOEEHEKICIVFHEOICHERINLTE L
(Moon et al., 2011), S5 I IT/RE IR & & b 12w [H f o 505 Y il

Y (Kim, 2004), 1979 FICEEROMEELZET 2L OHA TH LB OERICE
T 5 i B O BRI S B AR S (3R 1-3) K5 LB R g B i de o0 KB 1T 1982 4R (T
IZ COD(Chemical Oxygen Demand, L5 MM % ER &) 6.3mg/L 12 £ THEAL
L7z (MK PE, 2005), Z ORREIT 1990 U £ T 7228, B, Rl & B
o BE K (323 km2), B BRIL ARG O R E A & 4 O R A %R (L, 2008)08 &
BavTo AR KEIE 1990 FRICHEHF R BB 2~ L, 2000 FREEOKE

IZ COD 3 mg/LBEE CTHIXTWEMmIZH 5 (K 1-9), 2000 R IZ1X 1950-60 4
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RIZZOBIZEB L TWEAERREE LIZL® T 5 (Kim, 2004), 7235, 2002
Bl T @ LmEHUMOKE (F#2r5 500m O¥fFlEk) (T#2 COD 1.4
mg/L Th v (HEMEEFHAM, 1996-2010), 4ME TdH % 8 EHlE ;2K 0 Y
(72 KETdH % COD 0.8 mg/L & H~_ThH RKEAREWITAR,

ZOMIZBT LNV YOMKRNEKRKEEOBEBRERD L. KDL
1990 FANAT 22 BB I O A A A (KM 1-7 oA A) B ISR b2 K H I
STWD, ZOdMANICH 7= 2% B (¥ 1-7 O H A B) O KE X, 1980 FR 256
fkfE L C COD *¥¥ 4-6 me/L Th 5, fhi)r, M= A LIE O COD 74 # [ %
WL TH,Y 1-4m/LzfMRL WD, ¥22bb, KEZ COD 4m/LUTFTH
nNE, AV VIEAERTESLL ) THD, COD4Lme/L &\ D) fEIZ, BLIE D H
BTy b, A oOKE (COD1-4mg/L) L IFIEFAZ%E TH D GRS FAE
Mot KT 7 EBA201344F5H 22R), =KUY OEFTIE, BIR
WO CARABENRZICHER I N 1971 FI2B I 5 /KE 1L COD 3 mg/L £ )&
Toh o ML ATEIE NE LR ZERT, &&7 27 & X 20134 5 H 22 A), =
NWITHARDBRRLEEICR T 2K SG 2 ED ABEA (COD2mg/LUT), 5
ME VR EO BEM (Bmg/LLLT) BB RZYNT 5,

LA LA TSIV YOELBEIT, KENABREIYEL-EToO
1980 FR DTG NHAEL Y Z o T2,

1980 E R DB B EICH 1T 5 COD L 6mg /LFRE TH - 21X F 7228, AR
Ry BREZx 5 LESHAICL S LT, Chol 5(2012)1%. /K'E D5 Y 3 i
eI YOMEMEEPERWT HETHELTWDL N, AfEIX—RUIZIETEIZAK
BoEwWAKEIZbRATEEEbN S,

CODUANDKBEHEFZICHAL T, 3—my "0oW VY VERETITESRES
PCB (Poly-Chlorinated Biphenyl, & Vbt 7 = =) 2 L 5 KEHEYE S M

THo=7, HETITEZ Z2MBEICIT R > T2 (HAN, 1997),
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&R

BEEGAUTRET DLV KO RMEIT. ¥ A1 (Han, 1997)°% 1L #5 T
FH O (Chol et al., 2012) % X UL S EFIERAERBRE CHEINLTWVD,
B EIE TG E SO Em I RE BT RA 20 A, BlLE%E & T
B L it oD Y B 1T 1992 AELLRRIC H YL o TR LT 5 (K 1-9), $99 O KA
YERBRIMICALARNZ S, RRICEBRICBIT2MREELEZ RS S
LOTHAH, L2 LB#EMICHIT DI T T Y OEEEIL 2000 FR 0 6 138

WKEL T2 T, #EEELHER EOMICHAMRMEETIRLONR o2,
ZRE(Q00)IZ =R WU T VMO —~KHE LT, AU DY RMAMDE- =K%
VMHBELHILEZT TS, KEOAERBEENICENIZEOHEERH 5 ilE
TLZELEFEDLOTHETHLIN, REECHY ORA » MMLER S, MW
7R $RIEIC 720 9D D712A 9, KR TIEHFVARA » FROBEBIEA X O <
WCIEA T OENZIFESNTWE, £, BIET 280 KA v O KL
EH U YEBOGMRA L =BT LB bhol, ZTOZENBHTTY
TEHEERAEE LR EEBECL TS L EX BN D,
RNEICHS 5B FMHK

FAAE MBS A X KRBT OmBEN R BIAWV 6 F L LA O Tz
(1L, 1969-2000; EJEHT, &7 7 & A 20134 5 A 22 H), T4 H i A
X4 % 200ha Fe EDIL KA R L TV DN, HREEECTIETHNL > ZIEEILR O
minole, Thbb . ZTOMBIZK T D BIE LRI RIE . LR IS o
SNTWRhol, —RICHRHERBICIIHABIIHATHOLEBICEZEL K
EFeEbinTWwWs, A DR HFEIEORFHIE TH S GDP 170 A
NIz 8L izl (M 1-10), BB T 2EBE®HEEEITS TENLL 157

BICETAMT LR LEHAMICBIT ORERBIZZ LI, LrL, B L

27



120 1 160 No. of cars 600

A
P

= Pt .

= z--"" Road dist.
. E 120 Vg _
7 I~ p £
% 80 4 8 B/ GDP | 400 2
£ = : 8
= P £
= bl @
= s 80 =1
g = 4
e k=)
=) o] g

40 1 I 200 S

Q -g ~

= 40

4

[ 0 T T T 0
1982 1992 2002 2009

year
*GDP; 1985, 1992, 2002, 2007
*Number of cars; 1979, 1989, 1999, 2009

1-10 BB IRz T 2 RFEMRE O L E (KR, BwiEE
® GDP; REHR, Bk o sk a8 E A K sk, &
IE BT D E K ORERE (B L, 1969-2000;
ERHT, &7 7 & A 20134 5 H 22 H)

Fig.1-10 Economic variables at Masan Bay area (solid line, GDP of
Gyeongsangnam-do; dashed line, Number of registered
cars at Masan area; dotted line, Total paved road distance
at Gusan-myeon. (Masan City, 1969-2000; Changwon City
Hall, last access2013/5/22)

DSNF T W FEE X 2009 T IMME M ICEE L TWD, 2D &b NE

BT HOREBECHBIIAFEOAEARICEEN 2EEITEX R NWERbN D,

b, RMMICOE2E=2Y v I7HENPLROZERDN>T2 1) A
I TEEMBMOEALATHRKIREOELICETELTE S, 2) AlLE Y
BOWRIZKIT2HOBEE L HMIEIAEICES> TR, 3) AfflEX COD 4mg/L
LTFUVARALOKECTEETE S, 4) WoBR 2L/ NSRBI OAL
WiEkE LHEETH D, 5) MHOBRFREIL, KEOARIRRLEEL TW

72N,

28



5. /NFE

=T VT AT Y BREFLECHEIBRREMNS LD LS REBEZ T
HONRRDZEEAMNIC, HEMEBICBTLREHEAE L, TEEFHO#EDE
[ BE 1) /08 O I d5 1T D AR 0 R BOE & R AL T T 1982 4. 1991-4 ks
FO2010 FITDTc» T HEMME T ARDOERIRD M & EE % 1982 4,
1991-94 4=, 2002 4F 8 L N 2009 F bl o CTE=X U v 7 LT, Fiz, R
HETE, HIHER~OBEAAMEZIT V., EHE & B & A HHME O RN
O, FHMAEHMSICH I YOEBRRERT 0L 3DRAaTahbx, 20X
BERR, FHAECBOTE., EERNOLZEZRHERNOE LN
MR ORI IHE - RELOHER & i Lo, REHRE OGS 7w =/
BT DA a7 OFH1E,1982 4 & 1991-1994 4 (2 (X I8 i 171 & 7k L 72 23,2010
P E A ER Uiz, WU <, W & L iR s 381 2 A E b 1990 4R
AT ) 2 R L 72 A3 2000 AR AREE A IS I BIME B 1A (288 U7z, ARTE DS L E )
WCAEBT DK O COD K 4mg/IL L FO LRV ThoTo, ENEZL AL
DX, WOERIZH 28R, RIS O/NE, WIIo ALz Thy, 2
NOIFEEEROZ N LR, BRGME L THEL TS Z ERE@EL TV,
AKEIIANLHEFODTNREHESL, MEDOKERIEA D Z O L2V A R A L
ELTHIALTEY, ANLRE~OEIE N b2 Tz, #f 4 H P IR A
DEEPIZE T 2 EBBEFHEITHE N RE R LS, BRBICETE2I T Y
DARBLRWHII A E TIRN o722 &2 R< &, BREIZH T 585 I R B3

EAEOARICEHENREREITIG AW ERnbhhoTlo,
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E2E BBRIBUIB=2—F5vT7 AU WYY Lutralutra £ BRI

1. XIC®IZ

BEICBIT 22— T HT TV E, 2O THhLARBIRELZSALL TV
DEDEDY i lF 1960 FREZPLITIFZRIEFIR AR ot tBZBx 61T
72 (Won, 1967 ; Won, 1968), Z ® 7=, Aff (L 1982 FIZ A E O KRG W I
E S AU, 1980-90 A ARIT 1 A& AR BOIR P A (22 1F 2>, 1985; # H 1Z 2>, 1986)
DATHOND L D120, EFRICBWTIIARNIE 1 =0 RO EE LM RR
HDHENTWVD, L2rL, ZhbooW Vo YVARRBFEETIHEEAR LD 2
LlzE EEY WEMEKICK T 2T AE A v (Han and Yoon, 2012), & 512
Wi [E OIS BAET AR IR T 20 T v YRR B O & 6 GO T, 2001;
E 2 A& A, 2009 ESARE A, 201213 41T 20,

it [E] B O VI 13K 2,300 DB AAEAEL TR, A THLHZHRNEZE
MHIIK Z R L TV, 20 OBEFALPOESBNLTH Y (FITIX 30 km
UEBENTB 20D, AV Y RKENGIKEEND BB CIXRV, AT

HOH RS 2 Uk N D IEEEIC DWW T2 H#(2008) X5 kmBE ZHEH L TV 5,
BB 2TV YARIZOWTIE, BOEBEN/NSWI L0 DL&EDFkA
RRZ2EEEREROATWD &ETFHRIND,

SBULAEY T TIX, REMNOGEHALTWDIZE, BICRATLIEOHITA R,
BECEHEEOEEFEOAFVPIRNERICDMHMBEOATREHELIEGEWE LTS, FW
MxBHE, BOEDPENLOIBICMYLTEREL TV DOTHNIE, FDE
DEREBEIIZYFEICZEN AR EZRMEL TVWDLZ IR D,

ZOZENPLARETIE, WUV YVOAREMELHETALNEK VBB FFE
R M WTHERICBIT2AEOAERREZMALNICL, BEAIZWMITZE DA
TR ZEEZEMNE LT,
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2. MBtB X UG
(1) ERERESLUVUMERAARE

BERICB T2 DY Y OEREEAMDIZDICHBIZEVW TV Y Y DEER
HHES KOHEIARTAEZIT - 72,

HUTY ORI RBEN D D0, MBI OFELIRFT 5 W HEME T D
72 < (&K RE, 2008), ARFEO AT & 7 #IC K o THEHE T X 5 (Macdonald
and Mason, 1985), = Z CHEEFEHICEAAET 5 13 » Fro B 5 (X 2- D2 B W\ TifE
FEBEL, VY YV EORBMELER~OBEIALIZ L o> TERHED A B
W2 Gl ~7z, HAEMOEELE T, BEMBORNLEICDE > Th2IIE

tromESBENTZEOP T, EMMTHAY ZATRELRE & LK,

o O 3
A ok Gl
> e :« . 5 ;1 hA - ‘,‘2 ‘A\. 1
”iﬁjp :“wA&% %ﬂ%
12@ ®1o PO Sea 44 VYV ,
O St @7 a0 i A 05 O3
m = N ¢ 1 528 A‘
£ A N e W O
A 3 AL TA A {
Oll ()4A AAVA
O13 Os O7 @9

20km

2-1 KW OMESZIT(O, SHAEEFRELCEOREEZITo 25 ; @, D
BREOLEITo B EBEICB T 2B EDOED 3 A5 T (A, 2001-12
E D3 REITCUEM T, 2001, B4 EIEAE, 2009; [E LA RS FLA M,
2012) ; A, KW THU T Y ENLO) > TV BIEAT)

Fig.2-1 Study areas and place where otter was confirmed by literatures (o, Surveyed and
spraints analysed; e, Spraints analysed; A, Occurrence confirmed by
literature(Cultural Heritage Administration, 2001; National Institute of
Biological Resources, 2009; Korea National Park Service, 2012); A, Area which
confirmed otter occurrence in this study)
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O3y OREMDO I L 2, (K 2-1 09 & 1DIF, BERICEYV AT T
YOEBNHERSNEETHDL, AELZIToZEOEMIL 0.5-17.8 km®, % &
DU FEMIE R 1T 3.8-41.8 km, & &2 b &k b WA LAKEE 2 & o B #R I BE T
8.2-96.3 km, AFENALNOLHEHETIKIED ZOIZBBWITIKB RV LT
RN REWEEL 1.4-345km Thole, 2O XS R EOHRITER 2-1ITF L

7,

F 2-1 HEMAHIT I T 24 B & O A QE QAT &K & ¥ 5 E)

Table 2-1 Otter status in study areas. (in the order of crossing-the-sea distance)

m
1 YR 0.3 0.3 0.2 24 100 10 HY
2 EMIS 14 138 6.8 356 410 0.0 HY IEd
3 YALJLKR 2.5 8.2 05 38 66.0 44 HY
4 TJrUAR 34 135 4.1 17.0 58.0 120 HY
5 4K 34 350 10.7 21.0 51.0 142 HY
6 IYTK 6.4 165 126 31.0 470 18 HY
7 EVIN 180 356 25 100 60.0 2.7 &Y
8 FaPwyk 19.4 411 54 2238 51.0 0.0 L
9  ILVUK 21.1 414 11.6 437 58.0 0.0 HY IEh
10 2949UFR 236 64.7 19.7 418 820 15 HY
11 <o oPzk 26.6 60.5 0.6 55 65.0 0.0 7L
12 RUK 30.5 85.8 6.5 20.8 92.0 0.0 7L
13 AR 345 96.3 9.2 220 107.0 0.0 7L

* Bk (TR E TBlot=t D
*k (B EF R RIFZERE, 1991;doopediaToH >, 1996)
*#k (Navionics, &7Vt X201459H2H)

B TOBEIIREHEDARNTHENTANDHER L MESED (M 2-2) TF
o, BOKBEMTIZ. 1y TICOEKES00mAZ LEFEL, WU D YHED
FERIZOE DT, AEIZ2012FD06 A28 75 7H5H, FHFEIAIHEND
1I5H, 20134 1 A 22 A6 27T H, W4 6H 22 A5 28 HiZfrbnlz (£

23H/15),
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22 WEEZIT-TZHRONREKNREL (@ &b, ZLOBEENINDEHOMAE
GAIE(EEEARY REY AL R)ckd FICKEEIHKEFTDEOM
ESME(EREEI~Y Y= FEATAR) el fEMAERBEEITZI v TR
EYALNR)g b hBiEFOBE#H(BEE I~ Y = R))

Fig.2-2 Typical environment of survey areas in islands. (a b, Near the dock of island
where many tourists visit; ¢ d, Near the dock of island where mainly residents

engaged in the fisheries industry; e f, Whole scene of survey areas; g h, rocky
coast of survey areas)
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MEIALPEIL, BELITo72 LR oWRE TR/ 3 AU EEZHRICITo72,
L, BEMT3IANOKRRBHEICEZ oG E61F. ADEELIMELELT
Bl &AHBEIT oo, HAENGITBOMERICHEE L., BR¥ELFEHEIC OV THlR
FEL oD KR E L THERIT 40N EDOKEEBEBENIKRE Th -7,
BMEEBEEX D I'bRc3 v yens@mrzmoTnETne ] 2) 2o
BTHVOYERIEZZENRHYETN?2] BIO3)ZOBETHIT T VITHON

THEWEZERZBDETH?2) & LT,

2)CytbZRAWLEEFORBM

UV EEACEEEFERIZ, DALE, EFICbEs TALABEL
N TV BICBVWTABO BIEHEVOFELFTH L7012, )BT T VD
ERDPHREINTVRVEHERICBITIAEREZHARDICHILY, WELLEND
TV DETHDLZILZHENDDEDICE LB TEREZITS T2,

AR EEZToTLBEOWE 13 I CTHIV Y Y EEIREL, LBET D
DR LOWN 4 7 Fr e REICHHET MR 2 » T CHOARBEOEELREICD
EH (K 2-1), 0 5 - E 98 H D T 99.5% = ¥ /) — L IZiR L CTHRFE LIz,
BRELEERON, ¥t 610 FE) S QIAamp td DNA Stool Mini Kit % H
WT DNAHIH Z# R &, i S 7z DNA (X, 2@ ® PCRIZ X > T mtDNA Cytb
FE I 6 45 B 1) 863bp & HYE S ¥ 72, PCRICH W77 4 ~—1% Cyt b SN I
Bl lc#i L=t O (5'-CGCAAAACTCACCCATTAGC-3' / 5'-TAGGTTGTTCTCT
ATAATGC-3'% & 1" 5'-CATCAACAACTCGCTCATCG-3' / 5'-CTCCGTTGTTTTG
AGG TGTG-3)Td» 5, PCRIL., 95°C3 5y TEZE ML, 95 C45 B - T =—1V
7 56°CCA5 ) + 72°C 30 W O#Y A 7 V% 35[frhoi, 2 b= KU 7 DNA
® Cytb #EisF DHIE % M2 L. MEGAS5(Tamura et al., 2011) % fl \» T 5 J i 51

ERE L, Flo. BELEZEXN DTV YOETHRWVWEEEZEE L., A
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BWTARBOELMBEZ DAREBENSHD T a vk A%F Mustela sibirica
@ mtDNA Cyt b fEIk O BE 77 1% # (JQ739192, JQ739196, JQ739197 K I
JQ739198) HWTHAT 74 A ML, H U T VIZHEDLET- 863bp DELFI %
MATE . Z LT FTavbr A2 FORBNBREEY A N2V T Y LHBL,
BRELLZEN IV VOO THLINE I EHIBI LI, 2k, HFHEHIZE
F BT as A TEEEENT 0¥ 4 FHEEE h="000 e Lo ay

(n-1)
TNE xi I T e X A7 i OB (Nei, 1987)% Kk o 7=,

3. MR
(1) AR ERESLIUVHETAARE
Qv RERE, 2895, K 2-1 D No.1)

Y REARAEOHEMOF TCARALNORBEWVWERICMNET 2ETHD
(F2-1), BOKEICITDEVREND o =B RO EITALHERETH O,
MEENFEEL TV, KEXIRFETIARNZL, $IVELZFRTH
o ZTOBO300MEIZHNPNESTWVDEIARLETEI T Y YVOAEBENRMSLINLT
WD (L BEIE H, 1985), KA A oD 15km BEEA 72 ECTIlE%
LWHEBOER TEREDLNTVER, BETREIV T YVOERRON - T,
BAGHIZ, REFES OBLGRANLHREICHEET 250 ETHY . BOBEIX
1.0 f&#/500m TH o7z, R HIE, BIEEO LA THLABADOKRB T U D
YPRBEI LTI E WO @R O BRIGEWRAFE O, ATEOREKROCARIZ
DHEICONTORBIX R D> T,

byg > F(EE. A%, 2-1 ® No.2)

COBIFEAMEENLL . MEICIZBEICE D EWIEREIFNIEN > T,
W 2RI PN T DM E A O O DITITMERIEN > TRy | EFR

TREELKEEIIHEFL WL, VT YRARKENLZOEETEZ BB WITIK
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TEL D OEMEEHIL 1LAkm TRSBRWA, AT T Y OEBNIE S S 2
ST, BONAENOED Lkm BIZHLETIELERNMTOAT WL, AT DY
BRI TALNRS BT L DIEHRPEL TR, THELOEFKIZHON
TEHEkSInhrole, ZOETIEHEAAICILIARERNLZEG O
O, KRETEAIVTYBRERELTWDHZ EE LK,

Q)Y ALNKUNGEWE., 2 5%, X 2-1 D No.3)

VALV RIFFEMR DAL WMRICEBEESEEL TV, ZOEILnE
28 0.5km’ AR 40 ALLTFO/RNEWETH B8, A L2 5B O
TR WBEM ThH T, T, METICHEITB LK TIAA TV, #
EHMRERED T2 1I0mURN)EZDEL TELEGZNTWRWAT T T Y OFEHR
3RS oTe, MG, BORMITITFWIFICMATORE LN D T0m OWF]E
MWHY ., BITHLEOATIIABLEAOENH TV DIHWERIR SO o7,
FOBEIL 4.4 f8/500m ThHho7z, BHEICHD TV LI HEOERTLLN LT
AUV OHBERNPEDLNI,

d)7 7oA F@fEE. ¥ =, X 2-1 D No.4)

77 v A ROEAHRICEHERRNZL . BOR L (ITRENIRN > T,
AES OB ITIEAKEEZECHDZMEFEEZ L TWEERBZ N TR, HORE
KCADIEEHEREBEIRETIARBEZLS Ao T ok, BifshTn5 =
Y7 V= FORBPEDY | ENESBEEICAS THL SmBEALLLE ZAD
WAL EOERLIZHAT YYD A HRANRHY, AFLIEAOF L, K
BOREOHENRLON-7-(M2-3D a,2-4D a), 7=, BRSO & FEN RO
> 72 (K 2-4 ® b), Z OFHEMICI T D HEEE T 12.0 f@/500m Th > 72, BHITiE
WHAH 72D, BOFEZHEALINFTOELSHRINLTEY, &6
MUY DOEPNRLONERholc, FRNPOLDOHI T 7 VIFRIZITEL2ENH

ST, KEEIWHFTLREETXTHrLEIARFEERA GO, KREIZX
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THERIZ T TV ELLWREICHN > TEE0 TR BEBICIERT A
W, THRIZIEICOEWVWRS |, TBOEDOHBEICTATWSE T BRERL-

7~

0 0.5 1.0 1.5km I0 U.IS 1;0 l.EI» km
L e —— |

d)

0 05 10 15km (=4 0 05 1.0 1.5km

M 2-3 JEBFHEZIT > 728 Fr(a, ¥ 2-1 ™ No.4; b, ¥ 2-1 ® No.7; ¢, ¥ 2-1 D
No.9; d, 2-1 ® No.10; #%, k&L — b, @, B U U Y EOR L)

Fig.2-3 Survey routes of islands. (a, No.4 in Fig.2-1; b, No.7 in Fig.2-1; ¢, N0.9 in

Fig.2-1; d, No.10 in Fig.2-1; line, Survey route; @, Places at which otter
spraints were found)
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X 2-4 A BRASINTEREOH (2, 5H EEOER(Z 7V F); B, #ilgE(T7 7
YA Rie, MESHBONR(T Y R)d, AEOHRERMGICEWE(Z 742 K))

Fig.2-4 The example of places where feces were found (a, Boundary of a rocky place and
the hill (at Huksan-do); b, Rocky coast (at Gwanmae-do); ¢, Hole of a wharf (at
Yeoseo-do); d, Bay at which near to fish pens (at Huksan-do))

ey A NUEHE, 1%, ¥ 2-1 ® No.5)

RKEET7 7% F(H2-1 D No10)DHFkizh v  HMOA L L OMICITHE
WEADBEELTW IR BHORL(TZ 7Yy, SOHBEBEOMICIERERE
WAFEE T, BRIRN 2, ZOREORMITH 2 MAS 5 300m BEiL7=iE o A
VATEAT Y YDERROh o7z, BOWEEICITHMHEEL TFENL A TN
ODEET LN TERDP TN, BROEAMFEWETIEI ATV Y Y OFEMN
Rohote, BGIZIIWEN»D ERLAEAD VD Y DORBRENTEY, &N
A n O MEWED T (Y & B o5 RE) L mofk B, MRE O SRS ICIE
REEDITTIDEPK> Tz, BOAEFIZITREWHENE N TR, Z

DWETHT Y Y OEEIHOD RN T, WREL OMASVERMTH DY
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Y DEMNLOND  ZOFOEEEIL 14.2 H/500m L ELroTm, O TR
R T 47 CHEGMEETIHZ L CWALIEERNO I T T YR WNWELZ & L

LS RDT DGPTSR O o T2 iR)DOFwmAE LT,

flga vy Y F@EamE., £A %, K 2-1 O No.6)

ZOBITHEMOPT2HFERHICENVE TH Y (X 2-1), ABICEFZDOAEANE
NS N L TW e M RITAMEEE L aa Hdh N2 < BICiEy R E Y (FE
FEABOAELERHMON TV, ZOETIEN D TKRKEENEAL TV X5 7EHR,
BEIXREREMRSC YV TXBENEICfTbATEY ., FRIITFICKEELBEC
T\, HEORLFMOMWFENS 1.8 f/500m OEN RSN o7, ERNH
FHICAT TR DLZENRMTER, ZAU EOFERITHFELNRN ST,

)= Y FERE. 1%, X 2-1 D No.7)

IY RiEthofEmE R, BOEBMIZEMNETH -7 (K 2-3 D b), A
TAELATTETCHEY, GLVEBRESMEEL VWL, 20X, oA+ LHE
MOFMEF =2 R, AFZ)OHRICAE L., FMEE TIT 40 km FEEEN
T, HEMBIZE» O TAHV T Y RAEARBLTCWER, BEFHEERLEZETH
5 (AL M T, 2001), )5, 33 Y RIZIEZ< oW ERFR TV, ZDET
T, HOUEL TORBEEZIT 7208, 2.7 H/500m ODFENELONn -7, D
IMESZOLETHLIEOKRMOE LE MO ZHBEAGOEL bR A I,
EHLOLLEROERHICENTZ(X 2-4 D c), FRELNHIFEL OHBIGEH
BRELNT, BIEONELLTIE, BAZLOMICEEZET L WIEELE, &F
EMAESHICESHETLZEWIFERPE o7, IZH, HIZTANT TV 3
HOOSLO 2ENBREOEEMOP THELLZLDIFERbD T, £/, BV

UYBRHEREGEEEE Mo TV LA, BRICEIBZLE VI FZTIERD WV,
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ZOIE, EWERS 10km U LTV AR AEO S L, BT DY OEENR
ERINTZEoEb/NNIWVETH -G 2-1),

hF vy R+ &. A%, 2-1 ® No.8)

Falx RiZ, 22oTHI 7Y RAERLTWEFEMNE & @EAR L O P RICA
BT D, HEICITHEERLZ, ALICRZEOFEABRNLY ., ZOBEMLHI
50km UL EBEER = HEM B OERZ LNy T, e | & 1950m) 28 Az 7,
ZL OHVERFZND IO TIE, K 3KkmiZbico TEBMAELZIT - 7223,
AU TYDERBREITZRSNGRpolz, MERAAMENSIEI DT T VTR0
EDOMEENREZLS, AT TV LV IEMEML R VREIZER W,

NTAr FEXE, &%, K 2-1 D No.9)

SEALEREV ARy PELTHLNLTWD T LY RiE, 1885 F F TITMHEA
BCThole, MRIIIEMIBRZL ., HABRELEWVWIBRENTEA TV, K
B.HEBLIOEEOIERMLERNEEN K S TW(M 2-30 c), Btk
ERIVENRSZ N OBEOFERIZKEELBEROBLEIHEFLTVE, 20
BIXERO3IBERETHEK IR TV, AEIINEE TITo, Bl TH D
O OANPFHNDETEITITEA RIERER, KREMZ —IFLiE< oL
HCIERBABEO TERNTORL TV, 4500mEFE LN, 7T T Y OJEBIX
Romblemnol, iy, BEHOBTIELES T H5HERLIT THIZIE ORI
EBHLAV Y ELLSAENT LN, RETARY] LOHBBEFRIGLNT,
— 5, MEAZAREOBEEIRIEICE > TR, BHAZWIEE T TR R
Wk Tmsewnw) ORIENEZ P>, ZOBTIEHBEIALICEL2AEBE®RDS
LHEONTED, AETEAITVTYRERLTVWS E LT,

D7 7% > FEELE, SA4%, K 2-1 ® No.10)

7% ROBEBICIE, TAY—NLICEEINTVWDLIRER (Vv Uk,

PHAE)ZEGDRNOBEAXPBEL, 77V U HBEERL TV, B2E Il

40


http://terms.naver.com/entry.nhn?docId=1058315&cid=200000000&categoryId=200003713

HiZoTHEBY, LEBICITEVWERID T, BOH LW DBITIIRMEA KX
BrNTEBY, BETHRO» -7 8EIV EOD T T Y ENEMA X O
S OEAWEREE, MNETREAINEZIX2-3D d,2-4Dd), ZOEOBEEMICE
F A AU T Y EEEIL 1.5 H/500m Th oo, B OERITAKESELEBEE IR
FELTBY, MEALPLEIAEOARLIIBITL2ZHOHBBEERNG LN,
ZOHIZE, EOBRMICBHL TV I2HTOERE®RL DV | BEHIH A R
N, ZTORIE, AV YOEERBOLONTZFHEMD 5L, KL o OEB
B AR bEWE CTho T,

Kyv>r Y= Ry E, vA1 %, K 2-1 @ No.l11)

COBITERENEELLEBREOWEE., 2N 5B E L O &2 %<
R HIgE S CHERL ST io, HAWRENZ <, EMICIIHRENBELTE

CEOEDICIE 10 BRSO ECEAR) R oo, (ERITEICKEEICED
S TWie, v Y= FIZWNENDS 60km B TV 2523, HE 1.2 f8/500m @
OV ENEREOMEBENBEDLGWVED L, K TR O ->72, Lo
L, B Enb i<, MWERICYZs THARDFE->-TWDLI LIS, 2
DECTHEZITSTZRMITERZLENRECKRENTH Y . o3 (5 1 ¥
EVNWFETHIEREBDICHEIAAPEEL T2 EZA DT T Y OABITHER
TEhhole, TORLELDARETIE, O EBZIIHAOB WAL, M
LOXPBTERNZ L, HEERPGEON R o2 &, X HLS TEKBT
EHOWERIERHE LW ENLZOEBETIEN I Y OEERNERI N> T
L7,

DAY FEE, %, K 2-1 ® No.12)
BAKMERORET WL THY | 170 OB LK 270 FE O & ks 23 4
BLTWLZ b RALEWICEEINL TV, HAWRICIIHREENRE

LTEY, BIZEZ0BEENT AT, ERITKEELBIEICHEFEL
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TWie, REMY — I T A0S 5D BICRMT ORETENKEA TV DG S E
BE . ANOHANY RD7nEE b2 bE ORI THRAEZIT - 722, JEBNT
Romblanole, BETENTEMZMEL TR TWVLEEARLHIHES D
ANROERIZWEEROG 7T ANCHERALFPELZIT 2N, AV T Y OFRIT
Bohehhoil,

m#y =2 KRR, A%, K 2-1 @ No.13)
MEORMEEICMNET 2E5THLIT A RIEX,. AL H 90km Ll EEERL TR Y |
BLOWEORELFE LTHMOIL TV, it 7842 b~ 7R IZHE T
M OWEERS EMREOIZLEAENBRENEELZAEABETH -T2,
WRBEBORENEHGEZLEO T, EREBEIKEEICHD TV, 20
BOMEEARTERRELIT SN, IV YOERRBRIIR DL R oT,
FERPHBERAIRAEREOEYOBFERIZFGEONTZNL, I U T YOEFRITSE
S ARl
AEOLEENPMHERINTZHBILTIB 7O HL IEBTHY (F2-1), EENED
Lol 4 BT EAREA 41 km DL B REEWEERE 19 km Ll Eo
MEICH T, EEPROLNTIBEMOAERINTCHEMITTE, £R
HWMOLDBZGEONTHERMITI IS MR BORTEHAEHIZTE) OV R
T O EFRERE 65 km LN, R IEWIEH 31 km LN OEICH > 72, AR

=

Pz

BOLNTZZIND 9FHEDI LERbENTAEIZH D OIXEHEAE 23.6 km @
7 7 > R (No.12, WA 4.1 km?, ¥ EHRAER 17.7 km) Td o 7o, fic & U 15 BH B
A10km Ul ECTAEBENELNEKR/ADEIZ, I Y F(No.8, iHfl 2.5 km?, Iff
FERIEE 10 km) TH - 7=,

(2)Cyth ZRHWVWKEES IR T 2 BEMNEHEMEORT

BB ZHEEEZFARDI DI ICBW AV Y VEOREIZODEDZ, F

oo W EZAT O 720K LIl & AR BT BB 5 i 7 il T b AT O 2 & R
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#£ L7, DNAfIHZR AL 6LHOEOB L Z YD TH 5 31 H2 5 DNA 24
b, 2D 55 26 [HOFEMEN 51X Cyth fHIEK D 705bp (2350 T4 8 JEALIZ
FERAEH N A S, Hapl-4 B3R 5 7= (F 2-2),

NTaE AT OB SRR OEEOMEMICIIT DT U VI, M
FEEAEBICBNY AT a2 AT 1 OEBFET L REERE, "Tux T
2-4 THER SN 2 R EEHER L ICa i (] 2-5), "Tr X A7 2-40%
NTar AT e 3EENS 8HEDEVWRHY (K 2-2), ~NTuFAg
T1E2RN3EAPHERETH o7z (M 2-6), EHIs 11T (Gene bank) I %% &
SNTWLEEICARET 2 U T Y O KA (Kietal., 2010; Jang et al., 2009)

? FJ236015 (I A% T 547 Hap2 & — 8 L Tz, £ 7=, EF672696 I A% T
FHEoA TN T e S A T Thole, BIEDODANT v XA TELEREIL 0.647
ThoTN UIZRSAETOREBEMT LONT O XA TEZEEIL0 Th o 7o (R
2-4), Hapl-4 O Z#M 2 /ER Lz & 2 A, Hapl-2 & Hap2-4 O EMIT 2 5
ML TTRE D (K 2-5), HIBEAICEEN 72 Hapl & Hap2([X 2-6) N H ZH TH -
oo Ta v A X FOEEESZ R WKL HIX, Lo 26 0 #FA4TH

AU TIDFETHDZENHB L GR 2-3),

o GB01-05 .
(N=5) \
A 4 A
~APQ1:05. ’ ,«263‘61/‘ o A
N'=5)" R O]
: e, | oaa ASF N
HS01-02 4 . b A O u‘O‘*‘
(N=2) a0y e A Y g
o : UI01 06 AV S Y v601-02 smo1
i (N= 5)\ 2 ‘ - 9 (N=2) O O(N 1) A
Lk
I () N=3
GMO01-02 il
N=2) [ Hap1
QYso1-02 L] Hap2
(N=2) ] Hap3
20km [ Hapa

X 2-5 EHMICBFDI DT DI ANTa XA TDONT

Fig.2-5 Distribution of otter DNA haplotypes at study area.
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#2-2 EHICEBT LDV YVBRFONT R EZ AT

Table 2-2 Otter DNA haplotypes at study area.

B R T Bt

ia—pK o RN
R 207 231 282 306 345 354 386 489 501 561 FEEfIE RAY
Hap 1 T A A A C T T A G T 0 12
Hap 2 G . . . C 3 1
Hap 3 c 6 6 6 T - - - A C 7 1
Hap 4 c 6 G G T - C - A ¢C 8 3
FJ236015" G C 2
EF672696" G C G 3

* (Ki et al.2010)
** (Jang et al.2009)

£2-3 FavbrA s FOBKORELEY A b & HHE RS

Table 2-3 Comparison of DNA sequences for Siberian weasel and Eurasian otter.
BEES 4 9 10 48 61 72 82 84 87 93 108 117 174
AT * T ¢C C C A C G A C Cc Cc T T
Hapl . . . . . . . . . . .
Hap2
i Hap3
Hap4 . . . . . . . . . . . . .
FaotEA(2F* C T A T G T A C T T T cC C
180 183 186 187 192 210 211 213 227 231 238 241 243 250 251 261 279
A C C C C C C T C T C C A A C A A
G A T T T T A C T C T T G G T T T
300 306 309 315 321 327 336 339 348 359 381 396 399 408 429 432 438
c A C C C C A C C G A C A G C T G
A G T T T T T T T A C T G A T C A
452 456 463 474 480 498 522 523 528 543 546 549 576 588 589 590 591
T A A G T C C A T T C C A A G C cC
C cC G A C T T G C C T T C T A T T
600 604 607 621 624 630 633 652 653 657 666 672 678 684 687 693 705
T A C C A G A C T T G T A T C T T
A C T A C A G T C C C C T C T C C

*AF057124, AJ536010, AJ536011. AJ536012, EF689067, EF689068. FJ236015
**]Q739192, JQ739196. JQ739197, JQ739198
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% Kk (n)

Table 2-4 Haplotype diversity(h) and Nucleotide
diversity( = ) in study area.
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Fig.2-6 Phylogenetic tree of Haplotype 1-4.

4. BE
(1) AR ERESLIUVHEAARE

MEMEH OB I T Y NIES oL TEY, @SBRSS AT
MAEBLTWDZERNyo7, BEORE T, W< 200U O K
N B TARTEDIRBR S 22 7> o 7o 4] (BRBEHE, 2006-2012) 1L & > 72 23 JR W i P
WOl ELSBENTZBERE ICEBDYTAEOEERPHERINTZDOIIARFAELY D T
Thd, i, BORELAMMAT L2V v Y op & LT, BEE(Shetland, KN
B2~ 5 150 km O HEEEICALE)IC BT DB AE KR O LB (Kruuk, 2006) < 1T 1ff

DE~DHEBRIERGEE, 200008 6N TWEHA, FREENLT-E £ TFF
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KNHRER DI HOWTIZHERMN RV, = A H T 7Y Aonyx cinerea D4 .
WEVKIZHE 5 = R L ¥ — S EIRBIY LV 28%IK N O D il o> /K A& FLIEIZ X
% & 88%r < (Borgwardt and Culik, 1999), == — 5 v 7 AU U YV ZEH TH 5
(Toweill and Tabor, 1982) L S iL. Z 5 Wolm AKHI L OO H K#E 7))
S, AFENREBE#MOW LEZ2XRIELLWI ERHENIND, £, ERAY
— K & L T 0.09-4.28 m/s (Garcia de Leaniz et al., 2006), FEF[] TH i K 12
km/h (Z#E,2008) 5083 bNTEBY., 2L LHTH, BRTHDL I U D VRN
RABRWVWEIZHP> TRRBHZKEEL LITZ2IC W, 26D bk
REWEEE 10km U LOMEE2 AL L OZHER2WE L LT & FBFHRN
BoNTBOIBLI3Ir NS TIEELIFE 2D, 202 nbESBREEIC
HARFBIZIIMSZBEEEE LTAERE LTS AREENRRBIRD, E0biFa Y R
(No.T)IX T 2.5 km?> D/N S WE TH 528, £ 18 km NIC b A fE 72 B 23 72
T, DEORENIMNEEEELE LTAEEL TS EEZ X NS, i, W)l
MEEKPBOLIRBEI O T Y VEETR R EEZ LN, KHE(2008)
IARFEO AR DTV T N O S (E R 1.49 km2, #E A 7.0 km)
TRHRMRENI6BHO IV Y EExTL0nbRDZ b, JRWRbIEY %
bORFEOEMEN/NEGEO X O REE AT LML R, thod DT Y
DAEBBEIZET 282 22266, BBLICI T 2K EEEE NI
RMEICBTIALRBELIVEVW L2 RT 2 N TE 5 (K 2-7),

B W 5 1) 2 AR #2208 Kruuk(1995) & Yoxon(1999)IC £V #E S 41 C
WHIZENL, ZNHLOEEEESEOMWERIER L L & Z A(F 2-5),
y=0.21x+2.10(R2=0.90) D mF XNk bz, Z2OoXE2HW T, KETHEZ
IToleBArICBITHMEEEZHELEGER2-6), AL26ERERE 10 km 2
EHENLTWDHa YR, TSACVRBLO7 70y FofE@EERITHEATH 10

SHNAADOERE NN, I FOXHICHAERE I0OkmEEDOBIZ 105HD

46



EAEBENRERF SN T DA EETERVWEEb S,

‘] sl
: ]
.
;]
;]
.
0 -
;.
6 BE
B .
£,
%ﬂl 4

6 | B
5 4
4
/’\
34/
2 .
1 4
0 \¥ T T T T T T
001 -03 -05 -0.7 -09 -11 -13 -15 -1.7 -19
REE

X 2-7T it h Uy VAERBES
(BEBEIZA TV VOABEOKEX &2 RT)

Fig.2-7 Otter density of each environment.*
*Kalz(2005);Chanin(2003);Erlinge(1967,1968,1972);Hauer(2002);Heggberget(1995);H
ung(2004);J.Lanszki(2006);Kruuk&Moorhouse(1991);Kruuk et al.(1989);Kruuk

(1993,1995);Larsen(1983);Melquist&Hornocker(1983);Prigioni(2006);Ruiz-0lmo(1995-
1998);Sidorovich&;Lauzhel(1992);Sidorovich(1996,1997,2002);Sulkava(2006);Thmano

v(2002);Woolington(1984);Yoxon (1999); #% % (1975)

K25 XML/ ONLEREORGICBT LA Y YK

Table 2-5 Otter populations in islands of England from literatures.

B4 Skye  Canna  Pabay Barra Eigg Muck Coll Tiree
Kruuk (1 995) 116.0 20 3.0 16.0 13.0 3.0 38.0 6.0

]
BB ) n (1999) 164.0 3.0 40 23.0 19.0 4.0 53.0 8.0

i (km?) 1656.0 1.3 1.2 58.8 305 5.6 76.9 783
#317 #R(km)" 662.3 332 9.1 97.9 32.3 20.0 99.7 1030
0.2 0.1 0.3 0.2 0.4 0.1 0.4 0.1

4 BZE (5B /km)
*googlemap(50mifE R)DiEFIRERI>1=HLD

0.2 0.1 0.4 0.2 0.6 0.2 0.5 0.1
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# 26 LML/ OLNATABHFBICESWTEHAELEMAMIZR T 2 H#HEHK
(R 2 13 ¥ BB A 10 km DL L@ 72 &)

Table 2-6 Estimated otter population in study areas based on population in islands. (gray,
Islands that crossing the sea distance left more than 10 km)

B4 IR VR YALIE G AR 4K IR YR TLVE IH9HUR
B FHR(km) 24 356 38 170 210 310 100 26.9 418
HETE (B AR (EE) 2.6 95 2.9 5.6 6.5 86 42 7.7 10.8
=] B 2R R
%Eiwﬁg 1.1 0.3 0.8 0.3 0.3 03 04 0.3 0.3
BB/km)

N0z EnG, BT TYEHESEETKkEIEERLRWE R DAL —FH T, /b
SVWETIHEEEARESINEENTERVWE B EDNRD, £Z2 T, AET
FELSBHNATZHS ICAELZAEAE L TWLIHABAZ W DO EEN G BRE LT,

AL BWELREBERCI2BRENLBEH O T EE

DIV HETOAZAN—APEICEDLFELR6HE THISND O X
HERDET R b m (LR, 2008), £/, U U VKD B KRELS X O FHIE,
ERFHEOHB ML, AHLLMINTE LR WEKICER T 2/ S W 1{E
RENEFEMMERFINDI L ETBEZICSW, —F, 5025, TORFEL TX
v, ZOWEMERANDSTZOICIE, BEOMMREICEWNTH T Y Y OEK
HRAEFICOEVMFTE ORANROBAERKLZMOILEND D, ZD XD K
/INA 98 RTRE A R £ D o3 BT AT I L B R RE A7 58RI RE ME 40 AT (Population Variability
Analysis, L F PVA) & | R AZMIET 2720 0EF =2V v 7R Hnbind, =
D PVA 17 5 72 O F& (il B K= N IERFIRE, BET 72 2014 4 9
A28, DEEBEOHFANFETE 228, 2)HAERSRE R & F RS
TA—EZNERICHIEENTWDNREL LDV N T =280 25 2
EThD, Flo, LVAEDRTFMEMECTCE 2D DOLEMLEL LT, DE—OH
HKEETHDLZ &, QFEMEARETHDI L, DEEHOBERIHE TH L Z &

RENRBTOENTWD, BEBSIIATOERICEDIBEOEAN DIV b
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IOXIIRPVAOYIalb—Ya i@l TwsdElbhd, KoT, 204y
WZITOCHTEV, BEEBEIZRWRETHY . ZORREZRIET 2720213 &K
INFREFTRE MR A DN LB TH 5,

AEEME 2 KkEI D D4 B ATREM:

MERBICAERT D2 T Y YRR LN OB 2 B KoK oKkE L5 & v o
HEN OB Z DL, A E R OB O RS EVHA 2K 80m(E 2-1), T K
ZEBOMICEL LW L, SRERHIEN 1 AFEMKRE TR, KB
OEER IS LB o fHEMmIC S o 5 (X 2-8, 2-9 KT 2-10) A & % 17 -
HEOMBICE N TH kxR BIWENEEZATES oML TH L (X 2-8),
ZOHRICEFEROBEN A EEEDbND N T Y X XIBHOES T Talpa
micrura OE BB AR LN LS BEN - B THRRBI N TV D (ELARE A,
2012), Fo@EIT, BARCHMEOHHICIA< oML T, KL 6 KK 580
km Ll BN 7- IR O w9 E T b AR R S b (Ohdachi et al., 2009),
., AETEALPOELSBNLZ) X, MEO/ISVEEB BTS2
UYDOEEREPH LN o7, BIIRO X DTN Le i FLE N £ BT 2 B IX
ZEMPHAONTWDNR, ZOFREFTHEBMORNEBIZRS A0 2-100, ZD X5
RINEWVWEDOEFITIMAFICENNTH I TV Y VO IEFEFELTHETHEL
W AV TYRREFEICODIE> THEORE TIHIEZRVWIEEORWE THEET
ETCVWLOTHNIT, BERICIEIMOE2rORERNH D LE-BbiLD,
ZHE(2008)1Z, BT T Y RIEWATEIBEAZFFORROMBIMEELE PHAL, K
HMIIEEDO 2HICHETLIROHEZETL2HM THLLLD ., £ OHFTOHER
ZEARLS IRV EICBHZ/RY BT LR, ZOD, KO AL H S
fRE L CHHEWR O EIXTEZE L S5 (Whiteetal., 2003), BORENLE 2 5

EL BONENDEEFEREEREMAGE SN, HERZRO TBEHZ#Y
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FMIUFZIB aURXI, U MIURXIE aSHXI ESS  MIYRXIA aU%X3 MIUAZIE a0#Xs, O%
A EJT  (o#E RIRXS, £RY  fo@iB  FI&RXE 4R A2 ETF

o FIARXS R | FXI, HTHRXE, SHAT IR (FoliB 97*55. KI%
SHRXI, TR : *412 P PERT D2 T S
X2 FAYR - */3/0 @Ee EAV=! i YRUR FBYR

L] : L HI9Y ’HNE A5F HTDY. e -“E,,u{ AN
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MIUAXSE aU%X e prans
UAXIE aPHXI, OF (T} S Nicand
= TOME TISEAT | bhuakeE avaxe oA
ke e X3, UUR, F4 X2 n
%z%av* UR% oW KTRAS R
X3 FH)R mme ZhvTh /avh% -
BwE ®m BRE  A5F HUYUEY Lida o A 4
RBE  57YV.ERE - I % 6.4 el

2-8 E[E 0% 5 (% BN b E ST )T 5 0 5 0L AR (il g R A 0 A B e SR M A A
B bo, ER, AXTOERER;, TEHER, AHREOKERICKXEZ VTV YVDOAER
Ho, BB, XEICE 2o ToI U Y AR (ESLARERAM, 2012)

o
o

Fig.2-8 Mammal fauna in Islands (Archipelago Marine National Park) of Korea.(Curved line is a
attracted of the most outside living confirmation point. a line, Siberian weasel ; double
lines, Otter habitat from this study ; double dashed line, Otter habitat of the past from
literatures) (Korea National Park Service, 2012)
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B 2-9 AARICBITAI T =R AXZFONHOBEED T 7Y
ODAEBH ; ANBEBOA ZFOLEBH B, 00 7Y O54AE;
WA BT Dy A )

Fig.2-9 Distributions of otter and Japanese weasel in Japan(o, Otter habitat in
islands ; A, Japanese weasel habitat in islands ; a line, Distribution of
otter ; dashed line, Distribution of Japanese weasel)

B3 MmETR<S, HETIEK 27 TRINTEXIITMERE LV IRWITEIEZ ¢ -
THERTEL2LEZLND, AT, AT LEb, KREZIT o o
EmESoBIEA0ORMOL2WERNZ, ABICKEMALZRELTWVWD LE
PND, AT T VITERERDENH DR 2 X <FIH L (Son, 2000; Jung, 2003),
WERLVEL G L 2EEEZ AL TEY, A#EIZE W TS WED

SIIEDPBRVER R ONoTDHTHoTe, o, Th b O ITITHMEEL
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2 it 2 T D FREE (km)
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1 * * 1 1 |
Mogera uchidai o o FHU+X=H
o IfotEHE
A BAH
10 A
* ATV (KBE)
° oD O © d
= dD]__l o ° o cmmD Apodemus argenteus
£ [mE | Iﬁl o A (03] a
= = @ O
4 100 + O u o
e u! A A 4q
= O o 0 o O Tokudaia tokunoshimensis
> ] @) o
1 . @ A
od Prionailurus bengalensis iriomotensis
Apodemus speciosu & o
° o M!'fooe::u:;:ﬁ,s;zzm m] Tokudaia muenninki
1000 4 Crocidura dsinezumi Vi - &0 | Tokudaia osimensis
Urotrichus talpoides
AQ Prionailurus bengalensis euptilurus
Ursus arctos Martes melampus tsuensis
Mustela nivalis
Martes zibellina
10000 -

-0/ OB LOAR LD OHEH»ND AR ICB T A2MAEO BRI Y
vV USME AR OB EIC R T 24 B R U (Ohdachi et al., 2009), FH Y R X3
H: =24 V%X, IR, auvRETT 5 FoliH: AIAFXXI, nNK
FRI, MY EFRRI, THFAI, EAXRAI s AWHE: ¥XX%, A4 XF, 7
Y, =R A BT =Ry T U, R RTY)

Fig.2-10 Status of mammals in isolated islands.(Distribution in island of Japan other than otter
(Ohdachi et al., 2009), Soricomorpha : Japanese white-toothed shrew, Japanese
shrew mole, Japanese Mole ; Rodentia : Smith‘s Red-backed Vole, Japanese grass

vole, Harvest mouse, Large Japanese field mouse, Small Japanese field mouse ;
Carnivora : Raccoon dog, Least Weasel, Yellow marten, Japanese marten, Japanese

Weasel)

BEREOEAMREICBITILIREANGHZ, HEEIEBEO —HE2 5O TWDH DR
T, NAOHAYRZRWHEHA LN olc, 2IHIVoBRBEIXAED &> & ek
e BT 5@EIT Y Y IREH=, 2000007 7 VICELTEY, AT X
LAFB~OHBEEZ TTL2HERICLRL2LEEBZOND, SHOKRFE~DOHEE
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WZOWTIE, MERALORMENO N T T VICEHWELHFZDEIEE VIR
R THLITDEN TV ERBENTEY ., A% bHEEN RS RERIZR
LEFEFEZALNRY, ZTOXOCHUV U YRALEEER., FEEERZIKE
WHZENTERL, BB TREMITAEBRLTVEIOTHNIT, WRHES LB
BLELVWOBRBEIHEACBWTEERR A ERVED,

FEEME3: AU YREERETEN S AESE

BIFROFER LD, RENLIUV T YRABLTWDHHEEREE Tl Kk 23km (5
km? L FO/BNES B ETIHE 18 kmEERARZVWEERLARAVWEEZLNLS, T —1
Y NDFEFPOIE AN REOEMREBERET 25 km, BT 16 km BEh 7o
FEONY ZABIZH IV T VEFABLTWDLZ ERMONDIN, 50DL AT
TV OEBRITICOWVWTIEHA LN IR TWRY, —FH, AV Y ELFEUTA
2FRICET DT a vk A X F Mustela sibirica (ZHES TH AR NHER I N
LB, AT IIZHRTEDOHMIIARLOERICRES L, AEDMLA T
LEMBOFHIZEHBEOREVHEMBEIHFEOARLTH S (K 2-8), ZoOBHMBE LT,
AU OERWEHNAZTIVENZEREBELOLND, BHRIZEBWTIE I Y
YL =R A X F Mustela itatsi O AMICBNTHLLEWVWARLI T OLND
WL BERICIEZ L OB A R KM 2-9, BRICB T2V Y Y OnfitE#RE D
LONZLWATEERDH S, £/ M2-10 3 RT LIS VWETHI T YO
BB R ONDZ b MOBMEIZLETH VYD Y OEBEEIINE L Eiv,
BEWICHESICERLTWD O THLIARERH D, o, RFETITAL
ERBIZBWTRHUAT v A RN b, KL & RO RN A
Z 5o

HEEOWFEMB TIZ, DUV YDRREAELRTEORELRIT LD, HAOD
MaEWMICBE L LA b Tk Y (Han and Yoon, 2012), 2 H D5

MOBEEEITIRERN 3 kmBETHo7, VY YDAEARRMLA TV
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NlEDORENDANBEIZHND-DI12F, P72< &K 3.6 km k272 < T
BBV, O, AL 3.0km 25 3.5km L EOWEKTENLD L F x
LD, TN EOBHBIZOWTIEANTHD, bL, AV T YREBEN B
BETKZEENTNDIOTHNIE, IV VICELEsTHRBIIARALICBIT S0
THhOREEMEHEENLD O K RBEHLFTIC > TWIEAIRELH D,
—WER R OB Lzpl & LT, B o KRBT FO THEHMICE T 5K
i D — IRf 19 72 [B] 38 23 0 & 41 T W % (Yoon, 2003; Han and Yoon, 2012),
INOEWHMBICT 2 LEFABOREICS T LS OME ZETHHE
BThHDLHLD, SOLRIMEPLETH D, HlRMBEICLVBEDOI Y T Y

SAMOHBEDPHONIRDZZ ENRHFIND,

Q) Cyt rERWEEBEBICE TS BEENSHRIEDBRH

RELLENSO DNA il RS 2Bz RIETTHEL LT, 71D
S L ERERORE DM S TV 5 (Hajkova et al., 2006; [E 7 4% & IR ff
2009), A CcHH EZR AT T A0 51T DNA BB TE3, 2 h
COEMY LRROERICEBEZTLLEZADND,

KT OFERNS . 74 F(No.5, UIO1-06) THE SN AT T Y ENDLIE 3
ODONTEATPEEIIGEE 2-3), T OPFHEMITMFFRZHEEEZRTTVD
ZEW ol BERICEBT 2V Y OEWEBIEHSEEO T L LTI
TNVEBUCF OO a7 ATEDOFY BT 7Y Lontra provocax 723l H 4L T
BO, WML LIRS WE, o vy VEMNBRNANBEE L
XTI EISN T BIE RN MV Rry 7 EREELEAREERDD ESND
7% (Laura and Lughaidh, 2010), AR AHICB T 2 BEHZEMEICO VTS D
EIATRHATH D, £, WEP DAL~ 60 km BB 72 NEE O I & | Y D

bR ~3km U FEENT-BICRE U AT a2 A4 IPREELTEYD . 295 W o -4
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BHRTHERE SN TRV, 20k, KEEHHROEE L L To s S
LT Vo BBV TR AR L BENSEEORE L VD BN

SORDIMENBVLELEZ LN D,
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5. /N§E

AKETIE, VU YOLERBIENEL M IARGHA N OERFFZREZ W THE
BIZBTA2ARBEOABRNEZHGHNICL, BEACHMUTZEORREBEEZHED Z
EEHEHMIC, MEMBICOMAT IS TV Y Y OARRRE T,
WEEEOBES 13 7 FTIC CVAEREBHELER~OBH AR ZIToT2, £ 72,
BES oW E L EEOWMINCEB W TAEO R ZERE L., 61 1 O H 72 # ) & il
i &+ 72 DNA 7» 5 mtDNA Cyt b fHIH 73 Bl 51 863bp 4 M e = &, ALl 51 %
fEtr L, REBEMAELER~OMEALEZToLMER, VT YOERE
WMAR/ONTEBIZTLBEDIHLIBThHoTL. ZFOIbARENLHRBEENALTWVD
IR EEEE 65 km O B LB (T 7 ¥ > B S A P E I EE 31 km, f BE 18 km?)
Th), KEPARLPO R ZENALZWVWERDRABIZIEHEDO I BL TR /I WD
Bk, mRE 25 km* BRI (T Y K, AME | EEEM 18km)ThoTt, ZD
BIXEFICHBEN/ NS WD, RSN/ DEERBEDIRFEICDIE > THERTE
HAREMEN TR I, Lo, AEPMARALBLIOMOBEERLTND Z &
LE2ZOND TS, ZTOAEEEZHLNCT DITIEAREDPEWRE T O RREED %
HThH2D, AVIVYPHBIZMIELLTELT, kL TWD L LEL, HEOREE
EARTEIZ & > TEELMNO O - R BHESLG TS b5, DNASZHT DD
WCHWZ 61O #ED 5 5 DNA NI S4v7z 27 o # 5 8 AL T A
DHER I, 4 DONNT a2 A TRBONT, £, WENDNE~ 60 km
HENT-AEM SO bR UEUANAT X A BB Ohole, LL, AW
TrCE et TANDiand 2, HEORESICET 58 7O 5E I3 MicF

Blsianieo, TOHBOMIFIZITES ol
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FHIE HBIRBIDIEENRBEEOHE

1. IXIU®IT

HREBRZRORRELEHIZOWTHLA®ELS RDICHE> TEEEMIZE T
LZEEHBREBAONMCL, EEMETAZHEETIMENEEL 2> T,
AT TIICENTHAEMRBREOEEMEN MO TE Y, Won(1996)1%, A
MDARRRICT IR E BRI S 5 2 L &2 Jo H(2006) 1B IC LV AHE
WM OBN R DL E2W LN LT, £72. Jeong(2006)1Z X 2 AF%E 0 61X
TN AEOEBMA IR EST L LRI TV D,
FABMOERIL, kx RRBRESZFETRE S TV (BREREFREE ¥ —,
1996), ARBREIZOHOFRMICEVWTRANPERWVWERTH LD, A EHE
HMicB T 2RMUBEOBFEREZ LV EMICONMTI2HEMPEETL TV 5D,
GIS(Geographical Information System, HiFLIEH > X 5 &) H il 13 5 /&
EYOBERERICRS TERLARVWERE L TIRY EF 5 (Jeong et al.,
2004), MHETHEEYOLERBEMORE, BRKEAF— R~ v TOEK,
BABRE ORI 2 Ek A e I W TR S du, TR 72 Hulik & oxF ST REAT -
WMEZITOLAICKLBEBARAARLEY —LELTHWLRTWSD (41T,
2008) bk & 7o W FRZE G W &2 W T2 AT RAE O o T 13 A D B i o O GE A B
Yy oTE-BEWAE, MYoREERELSTHLLEILEMHSATY S,
FBEOHMAZBANT DD, TOREBFTFEIZEWTIEMA S — /L TOER
St OFAMIZT AR TH Y (FE - =4F, 2006), Z VUV ORKR2FEEKET
D70l AN o B R E HL O FEAR 720 TR R < AR R R R I K D v T
FFEIRAMLETCH D, AV Y Y EZHANT LI R TARRO AL AR B 5 %
ROEMEDRH LN, AFENSAEABRLTHWARWVWHREIZEBW TAREREOMNA XN

HThHD, AEOERMTH HHEICE N TS Bl Z R & UL 8o 3 Al i
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X iThbh T, 2T, KETEHBREICBIT A2 DT T Y OEBRICE SN

EARBHERE L LI, AAOREREICKET 2RO A& B EH 2 H#E L7,

2. MBEB X O FH
(1) BEICST 5245 BEHROHTE

1) FEEE®OANSD

AUV YOERGHELTE 1 BEOBEFNE CTHL N IEB EEL
Han(199M I XV # Vo VOEENERINTEE2EDO 312 H R O FEEEZ AT
L. R 2 =T =2 &fE Lz, BREHHME L TIE Jeong(2006) I XYV AR
A A ~OEENMONTWD EHAHZHRMA L, EALIZB T D LR
Mo~y & —F—22Fpl L, @EEBOETOREERz Ifif) | T2
M- ECHL (DL R EH) ) . Tlikky . TR - KL TR o 4 THBIZHDEL
Too THifEHe) (i, @&, B, BT, M Fae THEH 23, BE, Mm%
DEDEWEAE CTHDLORL TV AIEHFZE LD, o, k) i, #k,
BIARCE DTS2 TR ik, W, W, ki, % E2 F Lo,
THIR B O B AR E B &L Tk [ BR B o0 IR BT M PR AY R & K& IR E B v
AT LAOMBFERBOMX30m)E BB LT, T —%DATE L OMIIC
ESRI #® ArcView3.3 & ArcGIS9.3 3 L 10 10.1 2 v 7=,

2) BB EK AT

AU YEWOEDEE ZMDO, EHEZICESE 1 km O Ay 7 57
—&ZHLT, HNOKREEZEOHEBZ KD, ZTDOH%, Jacobs(1974) D
AR A O TR B & 45 BR BR300 1t AR R O AR AL B4R A R N T

3) AR M & 8 R B HEE

DENLHRONT AR OMBEMEZ o L CTARBEMIZEK T S EFE 4 D8R
BEAGHEM, B bk, KB)OFMEZ RO, MG, 20 X5 RoHic
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FIA Y 2O REESVPEELRERICR D L END 2O (Reuther, 2000), +Hi
FIRAEIE 7 2 X< PEOWKEBOMX30m)D 7 A X T —X —(CEB| LI, ZDk,
BOEY —VZ2HWTHE2ORRBEZOALOMM AT H L., BHEMHETO 7+
—HNVFICNT THEL2OFMEEMW T V2B Lic, ZHMEBFLEB IO
WA ALEL 21X Spatial Analyst Tool Z W72, &5, il L2k L& T 2 %
HATHERAEDLDEDLIZ LT, IXTORMERH TIEEL BV OH O & 1ERK

Lz (K 3-1),

— MO H — HEH DL ERH=T I —

— EhOH | EMOEHEBTEL
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Fig.3-1 Schematic view of creating the Potential Habitat Map
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(2 BRIZETH2ERERDHETE

1) EBEEROAN

ESRI JAPAN #E728 42k L TW 2 A 2 W THIX 7 — % o L F| X 55
Z [ififgs) o T&H) ( Tiak) o TR o 4HBICHT 2, 7—Z DA

H B X OMH 2T ESRI £ ® ArcView3.3 & ArcGIS10.1 # A v7-,
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2) AR & R 2 o HEE
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Fig.3-2 Appetite graph on city area and water body area. (black bars, As a
percentage of the all investigation site of each area occupied by city
and water body; open bars, As a percentage of place where there
were a spraints; gray line, Appetite)
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Fig.3-3 Appetite graph on grassland area and forest area (black bars, As a
percentage of the all investigation site of each area occupied by
grassland and forest; open bars, As a percentage of place where there
were a spraints; gray line, Appetite)
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Fig.3-4 Reclassified raster maps (a, City; b, Forest; ¢, Grass land; d, Water body)
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Table 3-1 Population density of the Eurasian otter based
on the literatures

2AT A B E (FA/km) FRAL

0.02 Kruuk(1993)

0.10 TR R (1975)

0.20 Kruuk(1993)
0.47-0.53 Larsen(1983)

i 0.40-0.60 Heggberget(1995)

0.85 Woolington(1984)
0.50-1.00 Kruuk(1995)

~1.00 Kruuk & Moorhouse (1991)
0.10-2.61 Kruuk et al.(1989)
) 0.59(n=9)

0.03 Sulkava(2006)
0.04-0.07 Chanin(2003)

0.07 Kruuk(1993)

0.07 Kruuk(1993)

0.07 Sulkava(2006)
0.06-0.13 Thmanov(2002)

0.17 J.Lanszki(2006)
0.10-0.20 Heggberget(1995)
0.18-0.20 Prigioni(2006)

0.21 Beate Kalz(2005)

0.22 Sidorovich(1996)

-— 0.25 R R (1975)
0.17-0.25 Erlinge(1967,1968)

0.26 Melquist & Hornocker(1983)

0.45 Ruiz-0Imo(1998)

(;ﬁﬂ O;;()) Erlinge(1968)

0.50 Erlinge(1972)
0.17-0.59 Sidorovich(1997,2002)
0.00-0.60 Sidorovich & Lauzhel(1992)
0.10-0.91 Ruiz-0lmo(1995)

1.00 Hauer(2002)
0.80-1.80 Hung(2004)

1) 0.03-1.8(n=22)
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Fig.3-5 Cells that satisfy the environmental requirements of the habitat suitability. (red,
4) Water body is existence; blue, Three conditions)
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Fig.3-6 Cells that satisfy the environmental requirements of the habitat
suitability. (red, All four conditions; blue, Three conditions)
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Fig.3-7 Place that compared at the time of otter habitation and present. (A, Around
Ku-shima of Ehime Prefecture ; B, Around Shinjo-gawa of Kochi Prefecture)
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Fig.3-8 Comparison of otter habitat with 1970s and current day.
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3-9 H U v VIEB DA (ESAEYERLE, 2000 5& ) ME LAERfEE OBBRGEER,SEOH W 1 RILIEK; @,
RKEIZCBTS 4 OB E2W IS CRAONP>TEN , @,3 DOF5M4E2HMIETHEFT TR > 7EY ; O,8 2
PLEDSEI 2T S W TR D2 o 2E )

Fig.3-9 Relationship with the otter distribution and extracted habitat (modified from (National Institute of Biological Resources,
2009))(dashed line, High primary mountain range; @, Found traces on the places that satisfied all conditions; @, Found
traces on the places that satisfied three conditions; O, Found traces on the places that not satisfied more three conditions)
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i

Lk
BEXBLAEAAEARBEMPABEEDOHARIZLELSHFELTWVWDE I ERNDhoiz,

32 AMAEBIOEMMENPCHEI NI NV Y Y EBRE

Table 3-2 Otter habitat that has been inferred from otter traces and this study.
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Table 4-1 Classification criteria of wildlife-related article content
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from 1920 to 2013.
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Table 4-2 Title and content of the typical otter-related articles.
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Table 4-3 Activities to otter and habitat information.
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Table 4-3 Activities to otter and habitat information (continued).
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Fig.4-2 Trend of otter-related articles in other newspapers of Korea
(3 year moving average)
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Table 4-4 Proportion of topics on otter-related newspaper articles
in each period (%)
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OB OE T 2 ® & B OB & = %
X | )
it
1926-3944 100 0 0 0 0 0 0 0 0 0 0 0 0 16
19404 4% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19504 1% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
196041t 0 0 25 0 0 50 0 0 0 0 0 0 25 7
197044t 11 0 11 0 0 44 22 0 0 0 0 0 11 13
198041t 0 0 4 0 35 19 23 0 0 0 8 0 12 39
19904 4% 3 0 0 1 36 23 9 0 1 1 11 0 15 182
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19504 % 50 50 0 0 0 0 0 0 0 0 0 0 0 2
196044t 0 23 0 0 0 62 15 0 0 0 0 0 0 13
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19804 % 0 0 0 0 0 80 7 13 0 0 0 0 0 15
19904 % 0 3 0 1 0 43 29 12 0 3 9 0 1 77
2000-094H 0 0 0 19 0 42 1 21 0 0 14 0 2 121
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Fig.4-3 Number of natural monument animals-related newspaper articles
in Korea (5 year moving average)
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Table 4-5 The proportion of animals related article in each period (%)
(frame, Age that was designed as a natural monument; gray, Age
that was started reintroduction project)
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Fig.4-4 Number of research, reports and patents related to the otter in
Japan and Korea.
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N—ET 25, WETIEIZORBICEZEMICHEI TRALAFITHIET D720 DB
BAEOFE(H AR TIL 1967 F O A F xR IEAR L @E T 1971 F o K F B 1k
L1977 O BB A YE) L BREET O (H A TIE 1971 4 6 [E TIE 1980 )
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N TREMMEZLZoTEY] L LTRY EFohsd—FH, BBERMELTH
Mo TWADZ ERngnol,
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MREN AV VFAEBEZHBEL D E L, 202 b, AEICSWNTH
VU VICETOMEFE R L A ZOHEIZ2000F R b B INE A 2 &
ofc, ZOWMEM L, AMBEELFH LR UMM Th o7z, £72. 20004 1K
BN AONBOIZRTFIZ., REXINNICB T2V v Y oBE@EE. KA

WD REOL ) M AEDOREICHT LINETH -7,

bz &t BREEHEEOWFIZEWT, BT T YEDIZEITDHEO
BYO EFHIZIEIMEER W ERN o, MEIBITA2MHEDZX, VDU YD
ARAEICERTZ2EEZONZ, EFOMMEICEWVWTE IV Y VITKDE8E
HLHHNATWDZENG, HMEADOEICIE, RECHTLI24RBILETH D &
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Wi, BEHELAMETHEML Tz, HATHI T Y DIFHRIE LR
7o 72 1990 FEFRUIBEA 22 5 L. 2000 FFZ R IC H A TR EH OB 2N, @EE
THRFEO —EOHEMB AL, MEORFNRELILELLE IS, 1990
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M) OFRFENZL Lo T&E, —FH, BETIEAARITHT THx), A,
MEIR ) BLO s oRER/HL TV, FEEHO 2000 FERICE, A
BICEXOV AUV YVOREMHEANELNLTWD, HLEYOHEETLFIXZ DK
LSRR EERICEIVEDbo T, MEOHI Y Y VIRHEOMHEILD

VO YOFBIZEILD2bOTAERAEIZEL VWD LI o,
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FBESE HBEOFIVEMRBBIRO LK

1. XL®IT

BABME AN OBKRIIEDY BT, BEBYEHOERINL>TOL T L
— v a VOFMICLOEEREL D) ERNOHAEDYOLBREOHER & E
REOTLOOEMZGL L 5T hole, ZO X ITEFITEROELHEHE K
DEALL EBIZAXDOHLEBPICHT RPN LDL>TETEBY, LVDUIA
LEOREIT. TOHADERTHLELMOBERELL, HEEFE OB B IV
FLAERS N O EEIFENICEEL T2 2 &b BLOMICR >, 2., 1992
FOUNRERESBECIEVERORFHN L LToOME> Zbi, Z50vo
1238k 3 K 75 o 72 (Green Post Korea, f&#&7 7 & 2 2014 4 12 4 5 H) .

BAfE, MOBEICITERRORE L AEAMHESHRECHFLS T2 b, EER
EEOEEL LTOEENODL LI, FETIEZ S O&HDE YRR TN R
S TWnd, BARLBEEICHAWEOBNLRHL2EMNHR L EELTEY ., H
ARTIHEENWAEOKN 3 A, @ETITH 2 TR ICEYT (K 5-1),
ETb, idHEONLTEHEBL LB ~OFEANTONLTEY, BARTIIEK
A EsnfE TEEAZHEAICERSEL2HEAOFEFIIR S, B ~D
HEAICETCEST-HEITIEHE D27 7 F VU Ciconiaboyciana & k% Nipponia
nippon 3 H 5, WEICE W TORELNER T LICONTEMER O RN EE
EEN, TORIRBAEERFENED LN TVWDIAN, BHARLFEL S48
R, WA DOHMERIZE CETZDIIMILFHDO Y ¥ 7 U 7~ Ursus thibetanus &
7 71 F Y 2 Vulpesvulpes DA ThH L, HRAOKFETIEH, WV VRELZ H W
STERBEFEEIEDON, WV YOBABEBREENITOALTND

BAEREEOEBRNITEBEICE > THAx TH 203, BAEBY O FE AN
AT L2ETICHEREVWFAZET LR KU THY . BmHIZIEZ L ORT
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At TR TE ok 2 RENRY RSN D, 207 avRA2EMET 5
ZOiZiE, AETORY, KFHNLESZERROFETHLN, AED
B ZE T HRBEEE S 2ORZVREHLU L TV LICbEbL TS Thn,
ZIT, AETEWETTbOA TV IHABERFEOIR EHEMEIZOVWTH

BRHL., FOBMOBERBEEICET 5 EEEH T,

# 5-1 BALE@EIC I T D P fa E L o &R R
(> = WIiF e FLEZIT O 25 E A (%)

Table 5-1 The numbers of mammal species and endangered
mammals in Japan and Korea.(The number in the
parenthesis shows ratio of the relevant species to the
total number of mammals (%))

EES B E
IEFERR EBRBEH IEFETR EEEH

R IRIALE 12(0.10)|#EREHE I #& 11 (0.11)
iR fEIEIBE 12(0.10)

MEmEE IS 10(0.09) |#f:m fE 4 I £k 9 (0.09)
AR EIR 17(0.14) - —
BT ZE 5(0.04) - —
EREBEHR 122(1.00) | ENEBEH 102 (1.00)

2. Fik
HEICRBT 2B AERFROBW EHEMEZ LR T H2OICHEICKT S

FEONE., #MBE AL IR ENRZ MRy ., KRG &K O HE & B 5
NI (K 5-2), BT 2R E LTI, BARICEBW T AP Ok 2FE T
~OFEARNTONT-2 Yy N E MO 2HERAL .2 MU &R FIT,
METHFENED LN TS, EEICEBWTIEALEENITHOIL TV DR O
2L MR ERINTZYF ) I ETAFYRERFIRIC LT, £72.
FEICK T2 70 Y ORERREKNICK T DT T Y HEANOEFZHHA
72
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# 5-2 KETHW G HIR

Table 5-2 Quote destination which was used in this chapter.

B EERVEESH E5
R ¥ BEIO/FHERESZ— (2004) 1
Zith (1999) )
Z L (1999) 3
EEEBHEZER (2011) 4
kK H (2013) 5
IL¥R - ¥R 18 & $fldongA.com (1920-2014) 6
WHENEE (1926-2014) 7
EBN (2000-2014) 8
*MILEFRE (2010-2014) 9
EH=Za1—X (1980-2014) 10
Donga Science (2001-2014) 11
BERPFRATERPIZER (2001-2014) 12
AFITL] (1972-2014) 13
Green Post Korea (2011-2014) 14
EEAA—2 vk 15
EENRER 2— 16
2™ 17
BETIIOD/MNILEE 18
Rk 19
oy /MN)ETHEES— 20
EAREREAH 21
3. MR
(1) AT2Y
1) ECBT D2V DY OFRERD

HEETIE, 1990 FRFEIZ R > THLFEIRHENITON D X 5127 o 7= (H
ErowyREhs, k&7 278220144 12 19H), ZoR#icrIvy oY
EHFIRRLTCVDDEFIRERICEREL TV IZ—2D 7 L —TIZR O TUWIZA,
2000 4F LLBE TR # 7o BT O BFZE B S 0 U v Y A & B A L (& HE, 2008), HiTE
Xk % e BB CAEOM R 21T > TV 72 (3K 5-3), £/, 1999 F 2 T#E I U
DVYWBE] PO ESTABEORE - HFEEIT o TV 7V — 713 2005 412
AW AR E O fEHITE N IC RS S . BRI T B IR EA O S & % 0 TE @)
IR TV, REIZBWTIE, &2 TH I U U VITKHT 28~ 7o RFEIS B 2
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T THE Y (EE 5-4), 2000 F 2 FEFAKM(1.6ha)ilcB W TH T v JEHEX N,
2005 FF T, FEICHE Sz TERABMEYIREE) ITL D8 15 08k

X e LT, BB rYorr, IF3)0on 7y Y EARHICHREXDZIEE I

i,
#£5-3 BEICB T AU U YW
Table 5-3 The otter research institutions in South Korea.

- o . hooVDH%E

9= S EED e
IRIEAD ENIRERFRE BARRIEE. BHERAE X
ELEMEIREE ATV FMRAE O
[ 3 A4 RERE ADOVERE. R @)
EMN AREEARH NERNDERERE X
BEHFEME EPREFE BREERE X
EMNBmAKESR UKT FAEYMEESMIAE X
XALBAT E 3L AL AR ZEFR A0V DIEGE- RERE O
el =Pty BEATVVHELEI— HIOOVEE.HR O
VIILKEBE ADOVEE. R @)
BB R N HITIVHRE @)

K 5-4 @EICET DM U Y Y RETEB O F

Table 5-4 Examples of otter protection activities in Korea.

Fi& AE

A BEAFK REXETE BT, KR, BB, BT8R, RS
NEBIZENIGEFRE (KERTH)
HIVDEREANT-EERIEE (FIEE)
REZNER- BB OERE (KEEH. FE)IEE)

E D) WIOVERERAROHRE (BEKERA)
LG O KEGLER (BEKERA)
FLHRICHARHIGELDELRE BEKERAH)

2 (Fh) XALBAFT S EE AT RERZRIL (S-oil)
REXVYOR—VDERE (BEHITIVHE
R EIREDRE D7V REBA (Beyond)
SEY EIFASMDEEETIE (Beyond)
h—FEHS—avIThToYa—RXILDIGHERT
(LB, 22991 7)
THREEFHEE VY2ILXAE-F343Y7)

NPO AREMEBEEAT IV ELEE)
HIOVERERFE. RAEILDEHTIE
(ZMH. REXILEREES
TSR KD FIER VIRFE(T7Fa EB)
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AT G BEHE, REB LU NPO SO~ 2 CHREEIH 21T -5 T
BO, TICEFLMOKMMBERE, EEPIET D2REHANL KT r — FF LR
boltXKMazMbEL I —TFT T —va ryO®ERITbRL TV,

AARICEIA T YR niz, @lfaRETh 2B EARREEIITOAT
WHay bV ERXFOFEFLEETSEMEOMERE LT, DEEMLE X
LT (ZENZNRHARDORER & XHBFEICH2)DOM G N —>0FO Mk
& TRICED TS Z &, 2)RE - MR Y —DEERHMGTARKTD
528 AMEEPNBLEGYOREICIMVMBATHDLIZ ERHIT bR,

2) BRKICHBIT DAY DY HEADFEG

a) v [H

FEOAT Y Y3 1970 FRICABMTE D Linw /e, MEOA U D Y R#EH
KoA Yy Z— -« FTZABMTI9TS FICHNL SN, BTV Y R#EIELLZ S 2
EHIEDXERLHABEEH LT o T\, U VY & BERICHERIIC £ THIE
LTHEBESND2ETTH, RLPOBRRETITIIFLEL TWe, fFEKE
FAPVWZRVWEETE LR, BHRICEXLALEG KRR T, £0
HWIRDOBAED T T VI 5ICEE L &S D E T 1983 4Eh b 23 A
DlzoTHNTHEM S, MEFERIKRT STV,

b) 47 %

BARBAICEDIASIVIODEZRA

FEOCEAD T D VX 1989 FIC L EH Lz, FMEITZHFEANREBINDETH
R & AR O Fie T REVEICBI 3 2 30l (P EMOKE W F., £ BRERE . &
Hi 1A R B K [R] R I 22 AN S I M ) oD G L A2l gl SE i R L Ty T D IR A8 R R
WM SRR ENT 12 2 FH L T e, Ml ICRB TSR E A LT, BB N EW T T I
# (The Agreement on International Humane Trapping Standards) {2 &% L

R NI KD A AR AR S8 K 2 B0 9 F CLT R [ 3o 7 R L R
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T O NHT N, — 7, 8 EE LA B S, B3 20 G S vz, ik
B OMBEARELTUI, BEEBONE . BEF L, m—FFLRbolc, FAT B
MBEEL T IRBEICEE LN+ a2 P E DRV TEELzE W o7 [
N7,

c) K [EH

KENZBWTH T U YR8 EaiE LI Tl A 8 AN cks vy Y EE 3T o
NTWe, AIEICBT2HBEAFEXEORHIT, KA RENWI ETHY, ZThZE
TIZ 20 M 2L ETHK 4,000 BEA S S iz, Lo L., EDOI3HH) 3,000 SHA /LAY

THINTHE SN TR LS, BR FLULTOMBENE SIS TV,

2 a7/ P)DBEEREX

1) BRECBF 22y MU OBAEREE

a) W

2y b U, BRI LR A A R R e RIS 5 7z (R 5-5), 1950
FERPODIFZANTLREZRET 22 EOREFDNIHEY (1968 FITITIT LD T
EEMZRENMTONT, 1961 FORMIFR TORS DL 2 K% I HAKENTOE
FHIX &AM 2. 1971 I A FoBEEIIMER Lo (BERZEEEZAS, 2011), 2
DORFHNC BRI IX 1955 T L2 Fplii =y 2 UV REBES
WEEIZIE B T Cd o 72 (£ 5-5),

ATEHEOZBMNERICREINZOEF 1962 FIC &M TSI 2
v MU RARENSKMABHXMAES] TOIEEsT, ZOBEFE CHAE X
LM REZESIIANTLEHE & NI HF# A2 0o 7z, RS E WXk
IFTo e TRIEEHm=ay ) PV REBES) OB OBLO®EO L LT
1965 =2y /) NS BELRAZEYD Y RFICEAITEE > TV 72 B IR O Ok GE I 1T

oAz, Eay 2 PUNR 12 P ETHEH-ATZREOZETHH-T=, LrL, 1986
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FIZEFEBFTLTWEENRZE OB AMMAENET Lz, UL, 1988 FI2ITHK
WICNEST 2 ZEHHARECTEHE FEMICKY, RERO=ay ) MU EHEEYET
T, m T B EANS AT ANT S 1989 I BT ALY L T2, 1992 4R (T R
FHEAORKRFICAD, THERIZa Y N ORAREEZHAR., BAERFEL
O TV, 7238 2003 FIZ T FFM B ek 2 M2 Z L2 B & 51 =
v bV S IRHEE RS A ) YRR E STz, 2005 R ICIT ER MBS A E
D, 2007 FITIT A3 EESVICENOBHATE FR35EA Lz, BEE 74 P o fE
EKRHFEATHEEBEFTTHLIWH/AHEDOE ST LEMHTTTHEBEINLTWVDS 1 PHEE
tp), 2014 FlZiE@ET a2y VY OREZHETHEEEAARDO R Y bU —
77 —7 5] BRI, 2015 F 21, B CTHKELEZ=Y 2 MU IFEEO
Bl (Y, A EFEMNBE (T =V a R, AlFE) THBE IR TV,

Ay M) OBAGIFICETLEE IR, 2010 FiZiZ=v /YU - b
O AGEIFEZE L CHIBORE - REOIEEA AR T DM R HES <V &5
RIE52Z22HMETDIav ) MY -0 BSEHERABREKZ +—7 21 (H
TARZwE, 2012) B8R Lic, K74+ —F 2 2%, FHTZEILOE 725 T%
RO 72 PR 4 R 20 ilTH MW L TW5b, £/, BEIZ, BN 18
OB sk T 200 PREZMHERFL B MARSLTFERTFRF LY /L
VoBEEREBRLEMEE - ZMAB I b TWie, 2011 F22 6 flF % ba

HDTWDLEIFRTIE 2015 FRETRKHMFEHRET28RMZEHALTVWDS, =

H

U FUNERTLOICHRE S N TRE T, o RS 2 PO I g
BREFPHRLAEBER="KACRESNL TV, 2O X51IC=a v/ ) oM EER»

JEFHICH 2% —FH T, MBERICIFEROBNEVWREDE WO MEEIZ X S ME

bEZI-TED, KWHEHICBT 2MEZFUONPTLIERL H -2,
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#5565 av /) OB HAEREEET COBEBR

Table 5-5 Processes of restoration projects of the oriental stork.*

HE EES EE
=3 ES =3 AE
AR R BAEA |BERMIELERFAICKIED 19605 /T HEL&ETINDS
1934| EFZ#EFHLIZHEOP DY/ FMINER 19711 DAVAEREND
FANFHIZKYIET=T S
1983 [ AR B EMETREIN-DHLFRE
EIZ&BEE 1953| KRR = (F8) 1960 I X B0
1956 |45 RIRREE =Y 1968 | KA =Y (F1995)
2000\ 2EHDE 2012|#f R EHETF E ENHEYD [ £
BEE FERA 1965| N\ L& Z#BAA 1996|aV /M) ERX L 2—(BEZHEKXE)
1992|3/ M) B EBIRITEEHLA 2001 |FFAEBIMIREHEREICIEE
1994 | #EEETEI D K E (ZRE™) (2013)|aH/h)FTZEEET ()
1999|ay/ ) DA ERALR (EZ18{EM. EMMERIFRRHE)
2000|E2@ATHaY /M) B DEIE
2003 |#EEETEIDERE (EEE)
FEIRE LR AL HE7TFAA QI EE, RBOFEH). 52 1FAEG@Y /R )R OEHERD
124590005 (2010-12, BHREED)
MEREYIT4 (NEBE25A) A=k ]
HEER {EAE A 1985|AL 7Hh oW E6 TEZRE. fAE Z6H 1996~ (O FLEFEEMNSEA
AIfAE 1962 | R ERICLDATIHBDRE 2002|fEERATH BRI
(BXEFAKRDH) 1989|#1HT AN THEFEIZALTH 2003| A TEIBIZRLTS
1963| XEPA LR EZESNATIHBTDOFHERTE
1965 |EF £ E R 2P S AN TR B Z61A
1971 |80 /M) DR
1989|254 BIZ AN TEIEIZALTN
1994 |80 E T DO EIHAHAFE
2002|8AE Y /RUM100PEBZ S
2004 | A BIRICR F=EFEER
HWE & SV E 2005 |SRERRE . BRI S FEALA 2007 |HERR S
BAEE 2006 | B R E LI BEANEIRTHHMEIZIZEST
2007 |¥)HTHENTEFAHE. EFDEIL
TiEREDE A EA =Y, £=RKAERE. EA+—T1EY. RERE.
ISURBEMOERE. NTEBOEME. 1998 VLA ITILIRA LD ITEETE.
FETREEDE=R)T 20011\ TSVFEEYDERE
HICEBEE HY a2/ OERKICEE T & B DHELE

(*Table 5-2001,2,4,6,7,89,10,11,17,18,20H 55| FA)
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b) ffEH A & SR
ANTEHEBIOATIALOREICLY 1964 FI2HFAMKOMENITHON T
BB LIZEEIZIEL R0 ) BLICHA & Fi TR LT Lz 56), Th
PO bLIHEEHYERNO OZMAITOL D2, ER TBEIEIZHKD LDl
BEMHDO THO IBHENRTE o272 1989 F D2 L Tholo, #MEE L TIT RN
DEEYY, FIEIN, T O EREER L @ WO % EIC LD EOE DA VR
biFbini,

2) EICB T 2= v MY OBAEINEE

a) W

MEO Y 7 R UL 1968 FIC KRR AW ICHE SNz (F 5-5), FIfEH S
(1950 .~ 1953 FF)LUBEHI O TH O oleay J U 197T1HED 12BN Th
D, B 2o%RIIFChoTe, TORHMIZMONTWEARRIZAEARD 230
HThHhole, LL, ~2AaI0RENS 3HE, MAMICEIVARADa Y /7 |k
UNBLERECT L, AZ20av ) FVIEM1I2»HBICERND ST > T o2
SRR TC&E e, HEwmav /2 P EFFEND KD ICR o7 2 OEKIE, 1989
FILZOEIEBRBERESFICTCARSL, HERKZOEEBE L LT 1994
FlcEECTRHEALE, HARKEFEOK 833 FThHY, BIME CEENTZINITE
TEREINTH 7o, GEEOFHBEITIIRE WENREFRHE b7z, 1982 (2
o=y FUBRBERIN, a2/ FIREZESVPEE S NBOTL, ZIZ
F0 127 yFTOWEY BREXPEE, FEIHRI A, 1996 £, @BEHE
RFPEICRESNTLHE= Y J PV ETHEE X —IZRFEICr T L FA Y0
5 5 PofEEzEANLLL, £/, 2 BHAZHEELKNICALERM#MZIEY 1960
FROBRREZHBATOIAROFEZED LS LN, BRIV LT,

1998 I CF v v A= ViBiEo=dbnay ) PV ETFELFHBE I, 1999
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#5-6 BEICBTHIHAEERFEED

A & SR

Table 5-6 Problems and improvement of restoration projects in the birds*.

BAX BE
A2 /kY HEs WEE mEs WEE
B FRTE ENHE. BORBEEE
+#PE
TR |RALER. BRI HEET REEOBECEA T BEE
BS R (o SEHTE RETEND e
b 1L 5., B 7%
~7 O AR ZRLAL NBOBRIRNERD S
L ERNEED ERBORYEND, ROHHES A FBMERDES
e IR B R OB AR,
BRASHIE BEFEROBRESELCATERR | O
Bt DIRBI R BRAAS DI
A2 % 2 R— 58— P
ABlLIZ R B B PRI B L% BEEIRROBEBE L - EBEER
BT LTUFIA BADES
- UL OB B h LR E R
3 SR DR B/ e
ke BAE EE
mEA RER mEA HEE
B
THRE 7o DBA S ORE. T ERE EEME R PECBAZER. PEASIREBA
B BT R R SRS EEDH S FRAAEGE ATHI-ZE
i NG U o) DL E R BUKTEFASETE
BRI e PEHOTH (HRAT, AX223) hEISHHEER. BEAS2REEA
e o 71 1T B RSN, BEE SO T AES
EOSERTS
XB(HS )P NS REREEHE
BALT VIR B HAVELE. HEEHE
B

(*Table 5-2(01,2,3,45,6,7,8,9,10,11,15,1617,18,19,20/H 5 5| F)
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ny T ORI NIRE oo, £ DK, 2002 FITHR T 4FHICH RIS
BRI L, TOBFEICEFTATEBICKS L TWDEN, 2014 FFOBEETELEKSE
WIEE-> TRy, BEOFREBEAEEIT 1567 THY . 2015 F 4 Aoay )
Y AREBAREZ YEL W, £, ZORBIIARFEENIHE > TH DL 19 F
BIZhH2RED 9 ATl =y, A2 IcB8 T 2% L T
oo 20 FPUDOARMEBIRELZHBKRT D212 OOEEBMIIOERbED S
T,

b) MM & K ER

WEICK T D23y 2 b OB AR RS TR R ICIE o T (K
5:6), THARRBICKDHMEL L TiE. RO RE ., BTG H 5 0 KR K #E %
WHY, KIZiZ, Bz 20bnTary /) P oEEREIICENLTZZLLH
STe, TEARRITZ, ZORMEE LT, EICHRZNT, ANLEHEZELED
oK 2MEC/R-72B8Y, fHE L TEHEMOLZ=U M) Db+ ZEbh
oo BRIz onTIE, LIS ENTHEL TN, MEOEMEL L
TIE, fEOES, WMEIFOEI, ZERZ LARVWHEE, 5D Lo ANFinic
DIHEERNESELIMEN DT, HOMBITHFOMENEANEICLY ZDPHT
Wi led, RROBESOTDICIETHNAOKEHMTEHEONDIEZMG L RN E
FLVWZ D, R TS T a0 MERol, EBEINICO W TR, EW
e ZEHDEICHNEDEZ L, gz (EMIBEY OPEZNL—T, Bo
MEEFEBERICANDREN 280 % CEMIEMZRE Lz, -, FEHNHIC
TSN O P OEEEINAZREME L THH 5 2 L THAEOHMER AT, k.
ANBlvo %R E LT, BB oay 2 FUIHE LAy M2 | £
L0 E L,
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3) HElcB T 52w / MY B AR FH¥E DK
WEZBNTEWE LT, NLEHEZBABEL THDLREIEIZKIIT 5 F TOR
MadbFoinl, £, MERE LTI, BEIFZREOEMICE T 2 R E» It
WLTRBY, MESALELTHARTHEBSHZHRMEDS, GECTEIERARIZLD
MERbTFonl. 20 ) V) DOBANPOMBETHLPoTLRERZATHD &,
HARTIE, BAR(~1912 )y / b Y OFEERES B L, B A 7423
WLlDiE, 1971 £ Th - 72 (£ 5-5), BHIRLIED 1960 FHitk 1%, #ET
LABOBERBG LN D | 1983 I EBI P HEIC LV M - R S iz
WRFAREOBEEKE T o, KBS ABEOmECTRALAYIHE S L
BTz Zh 19634 L 1968 FETH Y | A T OREMKISMEI L 72k H & KK
AP ESINTZRH NG, METIX 16 0 1I8FOENALNTL, £,
HARCALEENBESTZDIZ 1965 FETH Y | 204F%ICr VT b EKEE
AL EDHIZ4HEZLD 1989 FIZ N LHEIHICK I LIz, Zhid, NLEFEZHD
TG 25 4FHICH T2, FT-. 0 3FERICHABIRFENEE > T,
— 5, METEIEERLe T nbay ) U OMEKEZEALRL 1996 48
AERFEENBEBESL, ANLRBFZHO TV, ALBERHICK LD, £
DTHEZLD 2003FETh o7, BARTITZ, NLBEHEELD N D 16 4 5% 12 B A
ERBIRV, FO 2HEBZICIETHENTE S AFAE L, #IETIE AN LEE k)
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Table 5-7 Processes of restoration projects of the Japanese ibis.*
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Table 5-8 Processes of restoration projects of black bear.*
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Fig.5-1 Trends in the number of individuals in restoration projects

of black bear.

59 VX ) U ITTIIBIAIHABERFEOEMBEL LER*

Table 5-9 Problems and improvement of restoration project in black bear.*
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Table 5-10 Processes of restoration projects of red fox.*
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Table 5-11 Problems and improvement of restoration project in red fox.*
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Table 5-12 Comparison and evaluation of wildlife restoration projects.
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Summary

A study on the feasibility of otter re-introduction to Japan:

based on the otter status in Korea

Hyeonjin KIM
Department of Animal Science, Graduate School of Agriculture,

Tokyo University of Agriculture

There are 13 otter species in the world. In Japan, two subspecies of the Eurasian
otter Lutra lutra occurred. Lutra lutra nippon below of Honshu, and Lutra lutra
whiteleyi in Hokkaido and they were collectively called Japanese otters. However,
there are no capture and reliable sighting records after 1979. Furthermore, in 2012
the Japanese Ministry of the Environment declared this species as extinct. The
current conservation plan is to reintroduce otters from outside Japan.

In European countries, otter populations continued to decrease until the 1980s.
Therefore, otter reintroduction projects were implemented in many countries. Some
of these projects were successful, whereas others were not because of fishermen
opposition, DNA contamination, and environmental problems. Therefore, a
Population and Habitat Viability Assessment (PHVA) is required before the
implementation of reintroduction projects to ensure the recovery of the reintroduced
individuals.

Conducting studies based on habitat suitability is difficult in Japan because otters
are already declared as extinct species. However, the Eurasian otter still survives in

the neighboring country, Korea. In this study, we examined the status of the species
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of otter in Korea to determine the feasibility of otter reintroduction in Japan.

1. The long-term monitoring trends of the Eurasian otter Lutra lutra in
southern Korea

To analyze the impacts of the environmental changes on the Eurasian otter
associated with economic growth, we undertook wide area surveys in the southern
part of Korea. We also undertook intensive surveys in the highly industrialized
Masan Bay area of Korea.

As a wide area survey, a density survey of otter spraints was conducted and local
residents were provided with a questionnaire in 1982, 1991-94, and 2010.

In the intensive area survey, otter occurrences were compared with the statistics of
economic development and environmental changes. Furthermore, in the wide area
survey, the average scores for the density of otter population decreased from 1982
(1.7 at coasts and 1.3 in rivers) to 1991-94 (1.4 at coasts and 1.0 in rivers). The
density score recovered in 2010 (1.6 at coasts and 2.2 in rivers). This temporal trend
was also observed in the Masan Bay area with otter spraint densities of 1.2, 0.4, and
0.7/500 m. The otters had adapted to artificial environments, suggesting that

economic growth does not necessarily lead to a decrease in the otter population.

2. The distribution of the Eurasian otter on isolated islands in southern Korea

For a species reintroduction to be successful, an understanding of the minimum
viable population number is important. To examine whether otters can survive in
small isolated habitats, their occurrence on remote islands was examined. Spraints
were investigated and residents were interviewed on 13 islands. The DNA analysis of

the cyt b region was also conducted. This allowed us to determine if there were
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genetic differences between the island and mainland populations.

Of the 13 islands, otters were confirmed to occur at nine. Three of these islands
seemed too far (18 km or more) for the otters to reach by swimming across the sea.
The most remote was Huksan-do Island with a straight distance from the mainland of
65 km, a crossing-the-sea distance of 31 km, and an area of 18 km®. Moreover, the
smallest of the three was Yeoseo-do Island with a straight distance from the mainland
of 35 km, a crossing-the-sea distance of 18 km and an area of 2.5 km?. These results
demonstrate that otter habitat was observed in remote islands. Based on the otter
spraints, four haplotypes were observed. One of the types was also found in the
Fecesat River that is at the mainland and 60 km away from the coast. It was
suggested that intermigration between the islands and the mainland was somehow

taking place.

3. The estimation of the potential carrying capacity of the otter population in
Korea and Japan

When planning a reintroduction project, it is necessary to examine the potential
survival of the reintroduced individuals. Using geographic information system (GIS),
potential habitats in Japan were identified by applying the environmental conditions
of otter habitats in Korea. A land use map of Korea was classified into four
categories: city, grassland, forest, and water body. Based on the distribution of otter
spraints, the optimal habitat conditions for otters were determined. By applying the
otter population density (obtained from the literature) to the above results,
approximately 10,000 otters were estimated to inhabit Korea. By applying the same
conditions in Japan, it was estimated that about 50,000 otters would be able to

inhabit Japan. The optimal habitats determined included environments with low
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undulating hills interspersed with grassland. Many of the study areas surveyed in
Chapter 1 satisfied these conditions. It is unclear if mountain areas would be suitable
as they were not surveyed. These findings confirmed that the current environmental

conditions of Japan satisfied the conditions for otter survival.

4. Trends in otter related newspaper articles in Japan and Korea

The attitude of people toward otters greatly affects the success or failure of their
reintroduction. The number and contents of otter related articles over 90 years in
Japan and Korea were compared to understand the changes in the attitude toward
otters. For analysis, the research method by Yamamoto et al. (2011) was used. Otter
related articles were retrieved from a newspaper database from 1920-2013 in both
countries. The number and content of otter related articles in 30 year increments
were compared.

The median annual numbers of articles in Japan were 0.3, 1.1, and 7.6, whereas in
Korea, these numbers were 0.6, 0.4, and 9.0, indicating similar long-term trends. In
Japan, article numbers started to decline after 2000. On the other hand, in Korea the
article numbers increased during the same period. Article content in both countries
was compared. In Japan, after the 1990s when the news pertaining to otters from the
field disappeared, the articles focused not more on otter inhabitation. Articles on
otter population recovery and fishery damage have also recently appeared. The
difference between the article trends of the two countries seemed to depend on

whether the otters actually exist or not.

5. The comparison of conservation projects for endangered birds and animals in

Japan and Korea
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To forecast social problems that may occur when otters are reintroduced in Japan,
the case studies of other endangered species reintroductions were surveyed. Special
attention was focused on human-animal conflicts. Case studies of the red fox (Vulpes
vulpes) and the Asian black bear (Ursus thibetanus) in Korea, and the oriental stork
(Ciconia boyciana) and Japanese ibis (Nipponia nippon) in both countries were
chosen.

In the case of bird reintroductions, it took many years before the pioneering captive
breeding program became successful. However, once it became successful, the
progress of subsequent similar projects was much quicker. Information and technical
exchange between project implementing teams were important. This applies in the
case of otters.

In mammal projects, the problems were mainly because of introduced animal
damage and death by trap caused by a conflict with local people. Fishery damage,
accidental death, feeding, and acclimating are potential problems pertaining to the
reintroduction of the otters. To solve this situation, a study on the training and
selection of the introduced individual coupled with education is suggested in the

previous reintroduction.

6. Overall discussion

The results of this study suggested that economic growth does not affect otter
populations. Progress associated with economic development in Japan does not have
a direct impact on otters. Based on the environmental conditions in Korea, current
habitat conditions in Japan seemed to satisfy the requirements for an optimal otter
habitat. In most Japanese environments the otter is likely to thrive.

In the case of animal species with a wide range of habitats, such as otters,
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designating protected areas is difficult. However, it may be easier to designate
protected areas on a remote island. Thus, we propose that the first place of
experimental reintroduction should be a remote island.

It is assumed that the recovery of otters is of interest to Japanese people. However,
research on post-implementation issues such as fishery damage by otters and road
kill is necessary.

The reintroduction of otters in Japan is considered to be environmentally and
technically possible. To plan a reintroduction project in Japan, measures to mitigate
potential conflicts after the reintroduction, such as animal damage and the threat

factors to the reintroduced individuals, is necessary.
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