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BN 50% % bl > TnD LT L7=Z L1k D (1 2), EEE AR IR#E S (IUCN)
DLy R A MTIX, AfEILEN (Endangered) (ZX4 31TV 5 (Jacoby & Gollock
2014a), TUCN ® L > R U & MIEIT 5 EN (Endangered) 1%, BREEH L~ R U & ki
WSEtE IBFE (EN) ECRFEDO AT TV — LI TW5D,

(2) =R U T XORDERK

EAEL DOPINTIE, WEFEBREE O AL, BRI, W)U RIS OB Y DEREE
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X XA EEMICHET D2 3LV, ENENOER I Ll 2Rt i 2179
VHERH 5,
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DOt (Kimura et al. 2001, 2006, Kim et al. 2007) <C[EIEREEDZAL (Zenimoto
et al. 2009, Tzeng et al. 2012) 2LV, =AHR U FXORKilE 5, BIREIZK
XBEERTT EEZLND, L L, 20 OWERREOZ{IZ%T L CHIEKIRE
EEITREEND NGEFEOFENH - TH EHNICHR TE 5 Z &L TRV,
=R X OMEEREREIEZ B E L TITZ 2 BMRRITIEE A L7220,
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=R T RIL—AEORE T Z . IR FHRE TR T,
=R TXOERDOTZDITIE, IO IR 230\ Tl 23 Rk S v 77Kk
NEETHD Z ENHERSN (BBEES 2015&2016a) , £7-. < MBEFOH 5%
BRIRBREEC, B RAEMNPTFEL TV ABRBEOEERLEMH SN TV DR, KEH
DEBEZGIZELY, =R U FXORELITHD L TnD 2 EREHRINLTWD,
—F T, =R U FXIIREE, B, a7V — T ay s A, FESOHER
WS E DS NGEETE LTRIA LTV D Z R S (BRIEA 2015&2016a)
—ODHKRITHED B DIGFT. KA DB D501, MO HHLFTE V-T2, £
BRIZBRBEDFIET H 2 LIC K o T, SRR EEMBOMEN, <G EFIH L.,
ERTHIEDRAREICRD EBXLND,

BUE, [E A8l Tl IR D B RO E B2 BB Ay, #illoE o Lo -
Ak E OFFNC HEE L, IR AKA LWL EMDAR « AFBRE K OSR: 72
JEBlZR4E - BT 5 TZERIN-S< D MThbivTna,

ek, LEROERODIZN, 3—u vy "YU FFXICEELH A TNLHEEZLNTND
7 4 LA (Van Ginneken et al. 2005) <°&AH (Jacoby & Gollock 2014b) %, R
HOBERD =R 7T OMAHIEICEEL G X TWDLARELH LT Lrb, 4
HOBIFERPIMLETH D,

U B L /JBEONZeTF — AN REFE A Llc, AA, #E, PE, 55O 16 )| Zxt5ic
1T 7772 (Chen et al. 2014) TiX. 1970 4ED>5 2010 2T T 76. 8D A Zh 7 i B H MY
Kbl EHEH STV 5,
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IZHOKRFE TIER, FHIZEHLI DD LEW, ke RBiE, BigidEE L b,
VIATTEOLEIZ6en BREEN, TORKELLEELIn2BI25ALH 5,
REEBEOMEEIL., HHNIEAN LR S TZJKAE TR =— g IE A, 1A
IFEARMIZBATERNELD P> TV DA EAOND, AP IHRED &, (KK
MEBASFL 70D, —HOFISERE, =Ry FFOFHILHAT, 4T FFD X
5 PR R FRAARERE £ 72 1 3B S AR I 22V (Watanabe 2003), #¢ R CHEREZ B+ 5 2 &
IXNEECTH D, HARBRE T T4 A 60cm VA LIS ET 5 2 LI3TH v, RAMEE
I A A THDREMED BV (Yokouchi et al. 2009),
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2. ofi

=AU FRIIAAR, FE, B8, MEOEKREE LTHLNTWD, KOS
HPHIZ, BAROKFEFERD XD 0O EE T, FEAL, &5, @EOKEHSS
IZhTle>TEY (K5), LFEHS S AT 2 FTREMHERSmV, 24D OHURIC AT 5
ETOEEKITHE—DEEREEMEZER L TV, BIEHNRZED H 5 Mg EREEZ 5
HFHZ LI TERNEEZEZLN TS (Han et al. 2010),

AL, ~ VT FEHEEOWES OWHRTEINZITV, %I IR E T & B
12 & 0 gk S (Tsukamoto 1992) 3T V7 sEE O il HNEWZSKilE T 5, HATIL,
BXZ 120056 AIZvT7RAT7FX0RENR OIS (Aoyama et al. 2012),

ENIZIBWT, =R 7 FFILERRO B AU & ORREE N 2 bR < AN 2802 B
RO LTVD eI (X6) (REEE 20156&2016a) | ALHRECTHHRE T b ffifé
SNTFHDRH D,

3. AIEH

(1) b & Al A7

=R TXOEINGE, < U T FREOE RIS D, EINE, EIZ4 ANG
SHOBIATObND L EZ BN TEY (Shinoda et al. 2011), KIEA 26°CREE, B
X% 150m OKIETITOIN D, ZFHEINTER 1. bm FEEORKE ST, 1 BN 2 Tl
k2L, V7 he 77 VA LMEEN DAL 2D R > Tt snd (K 7)
(Tsukamoto et al. 2011), PEIRG ORI NTZ=FHRr 7 FXOL 7 770
I 7 4 VU RERMHOTERBICEV 2 CIh E L., 6 » ABREZNT T, 7T
BRI OREL~LBZET 5 (Kimura et al. 1994),
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(2) BEH

=ARruFFiE, AR, PE. mE, EEE, SBEORT VT ORI RIS
THRET 5, "7 PTINEBR~SESW-L T 7 7 L2013, IRV T AT FF(C
ZBREL ., WJINZHEEAT D, WZW E LT A%, W 0 Ebr CEAZLE A~
ERITL. D% - Y EE LZen b Btk ~, 72130 EME ST Tk~ &
VT 5, =R TR o T)IOR IgIE, W)IEAZOYIFIRE %S, &
BB DY THDH EWVWAD (Kaifu et al. 2010),

JEAEATRICBAT LT R U T OREFIITOREN LS L, EHY X LRI DK
BHICAD, HU I, =8, RREOYEZ ST EATYO/ M
ERHET L0, WAKRICEBON L, I ACEAERRE, FEROEEROFA b iR
INTWAS (Kaifu et al. 2013; Itakura et al. 2015; Kan et al. 2016), FXEE%
FEERIC L AMENREWVE OO, HRERIRIZBIT =R 7 FXOEIL, BX
Z—AEIZEND 10em FEETH D,



(3) RREH

BENOHHENT THE L, A T40em LA, A AT 50em L Bic72 % & kD
PR OIERT & & b, A E BT SRR BN D, RO & & bICHkE
RN RE L 720 RITEFEDILE T HEINBICEBICZEDE T, Y FF LT
5 X725, R F X DOERESITIA AT 7%, A AT MERE TH S (Yokouchi et
al. 2009),

U XEAEIL. B, Thbb AR T 1 RIOABEFEIEE Z1TO LB X
LTS, R FTFIFINBEITHT T, WK NNREDOKRESZHL., ~V 7
I V8 U D EEINSG ~ a1 s > CREIREIEZ BRIG T 5, € OFENEL— MIKRTZHEH S
VTV, BEINENFIC 22 ML, BREBFERELEZ I OND, EINERIC
BEL, FEIN - BUEEITO &, ZO—4HE KI5,

4. HE LyiE

BHOEIEY T, BUE, ZORTHBERERE N CAEENT U X OHM % HifE
LTATHICE LD TH D, FEINGENOUERICE > CTREBICTZED DWWy T
AT X D% T L, BIICHW D, 2015 £ 5 2016 A2 COENT
AR ORI 13.6t L SN TEY OKEIT 2016), {EKHT-0 DT A
UFXDOIRELZ 0.2g L5 L. 6,800 HEKNEESNT-Z LT D,

BRI B O EFHRSOWIE £ CTIAS 9T 2 =R 0 U FXOHE T FXF KO
R0, WL WEE R CH A< EEIN TS, BHAROWII, WEICET
HPTFX R OMMEREIT, 1960 FARIZIX 3000 kI HIE TH om0y, 2011 4
121X 229 h oo, 2015 AEZIX 70 AT E Tl Lz (BARKEED 1958-2016) (X2),
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SR T XOREREEOMRA L EEICB W T, PRRAIE & b, ESE
BOZBEZ HFNEEE 0D, T2 BFRNEEERELH T HOAEOREIIHT 25 X HIL,
BERDYIKBITHT D H D LRI DER NG D,

(1) FRAEQAI & NS E B

=R FFIRBEEM TH D, WO LEBAEY OB EZEIE SE D 2 LIEAE
ZCIE e . MR T AUZER D R Lo, F7o. AR ERICET 55
RIIRRELTEBY, ZOEBEITITZDICRMEREEN LY, BERPERTHY . FHEE
PEDME D AFEOFHIT, TR - CRIB A2 CHMERDH 5, 7272 L, @EIC
TR BEE A B D = L3R E S R E WD, PRI TIESH 7208 HELEA /R i &
BHTDZENRLEND, THFRRIOE 2 HIZOWTIE, BIAWVEREIZE D, B
Nz B U TR EED EHAEEZRG LU EBEXD Z ENEHEETH D,
F7o. FHEEMEOBROGEETIE, FEE ISR EEDHATH, THIEEY O%)
BERELNARVWEER, BAICL > TT=dh v U FEERECEEFEO A BRI TS
DEFBELE G52 DAREERH D, 20D, =R T XORBHREORAE L FIE
IZBWTIE, BTRRSHEBOT =X Y VT EITV, ZORERICIE SV CE B IC
EEZMZ 5, IBEER (X8) ZHWANENRD S,

[ /4 0 Bk =451

B 1 THESIWEAEHRE=2 1 7

BHEF 2 THENE=FY 7|

(2) =AU FFotBo4se L hE

WK DIREE B 2 D5001E, MREP G OERESCHE L T OREAZH, Ok
EOBRBEZAIN - Br T2 2 ENEBEL SN T, 2ok sk, Z<BRLA
TN K D R CRR & B ATV, R EDBRBEIIRIFT 5 L 0 I b L C & vk
KEIWZK L TUIERNEB 2N D0, WETEINL, WAWSMIREFF>=FR> v
FIZOWTUL, BARDBXHFDBMELRD,

=R I BRI BN E T, W S KR E L BT DIEE DO TE
ATEARIRE T, IBAWVEREICAER L TWD, SNEDOEIIG N GRES Th 201 - i
B~ & ZEAICESE SN D =R R, BRI B E THEIAWERE D ZEL

2 REEMEESCERBEEUR C, BMESARICHENE LN S D55, o BHERIRE 23 72
SNTWL TH, THOMIRLS & L3501, Farommll, (A6 £L9)

S BIEAFAREZRE RO GE SN DBEN MR O 5 5, FbEWVRWARHAT L &, |
R EHERIT 255 ThuX, B SN2 EEEROFHM D 5> i b D22 W EREZ AT 5
R A



WCMZONDEEINRH D, T, =HR U FXOROFHEE LT, HHREDEER
BRESSME DI XX, SHERBREDRER LD Z L2 EWT 5,

IO, =R UTXORBEGREORELEIEEZED S 5 2 TlE, FFED [=
Ry U RICAAE R ERE ] 2R L, BT 2O TidZe < AR FEIBREEN A
LTCWAEYOSERRAT - ARREZRE - FETOILERDH D,

PRI E DR OASR DO LR R EEIL, BROEAOF TR INTZHDOTH
%o EILRZEE OWIEBOfRE (2 AR5 0 EAREE) 12, DS vtk
S>TIE, BHIZAROLOLARITEND DE L FEHED LD TIIRL, AlRERRY
HIRDFFERCA I = AL ZIERT A2 L) LR SNTEBY, XTS5 Y Dk
KLlgoTngd (ELAZ@E 2006),
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8: IEICHEEDLLH

VATLEBFEDNDI D, TORRTRREBONARGRICESVWTERHBEEZIEL, EHEE
BRELTEBEL., BULBE=RYY D ITOBRICEIVTRBERIAT DL L LI, ThLUBRDOER
[CEHFHICRONMEEZRRSELHEZRT VS RG—AREROMZICM o -BETED
bhd, FRARACHFEEMEARFOLSIC, FHEEZHS LLBLICTFRAICLEGMENFTELT
WHRRREEETDHRIC, FYRVWERREZTOLTAMGFERESND ( THERBEIHFHA) LU
H) o IRISHEELRBROEZAICIEPICAS A VLD H S,
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z4 . EATFEOWMIMEREEY L, AR OEMSOMEZ ST | BFEZ
zéﬁ%ﬁ% X T D,

INREWHEEY T, T8, FUEORESCEZDRIN L Do T2 RN S T 55
Aﬁ*ﬂﬁ%’fﬁf(wéﬁ§FP:iﬂ&éﬂ%@%@%ﬁﬁfé%QWﬂ?ffé

SR TXPEETEEN, 2@ LT 24EREZ xS &, IO LT
<L T D ARSBO SR ZfEfRk L, BN A2ZOEeBE 25 2 ENEE
Ly,

272Uy HEKRPRDK E oo, HEIEYDERIE S 2 B & OBES, ThZh o
DS E BRREZ T ICBET 52 LR ETH D,

(1) HEFFDDTRMNY

BUKIESWH Z T RO X H I/ TH - T, WM& SEm O P Icii=hr vt
TOMW EICHELBEZTHWDEONRHD Z EDRINTWS (BREE 2015&2016a),

=R NN ORI 2 L U CTARE AT 5720I1I2iE, L 0EAD L
R L B~ EO LTS, WV IUL, THEF MO D713 0 | BiERINLD
CENEHEETHDLEEZOND,

AW B KR ERBIZ UT-RAE T, MEWIZE Y 40em LLEOAREEE A KL 72D
CTWAHE, 2K 240mm LN O/NUO =78 0 0 F X OEEEE IR EEY 5 2 T
5L EMRENTE (BREEA 2016a),

D7, KRALZED 40em FREELL B & HIREENTEF L L T D30 1 Ew 2>
WTIE, ZOFEENEZHE Lz BT, SN U THEZEDRERSORIRA 22 F0E DR
BEEIT)ZENEE LWL, 72, WEODBIC K> Tl EEREZE D LT 58546, Hx
DIEFEN 40em Z X IR VIREBIZ T 5 Z EEE L,

72720, 40em & WS EEIL, H< ETHREDWIE RS L LTEREORETHY |
KALZEN 40em LA EBH B L =R w3 LT vy, E72013 35em Thividm Liz
BIEHZ2VY, STV 720, EBEOBIGICB WX, e, WH, KL REN S

D ALK FHIE & & O T HEEY DR %%ﬁ#éﬁ%#%éo

QESENRE SRR )|

BRG] 4 T ieEfE O E |

BGHEE] 5 (] OHEIC X 2580 PR O MR |

B 6 [ A BT RO )

B 7 THED ¥ 72 OFEFN |

(2) BiHmoO272R3Y
KH &EDOKEIL, WINELOBT & & bIgEd Lz, M = AENILN 5
LR 2 —ERERBT 20 E LT, Z<OKREAMPFIA L TX 7=, BZH
DIREIZ L > T, WEICKHSCKEEZ =R U FERFIHL T RIS T
W5 (BBREE 2016a),
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D7D I E PRI DK, KT DA & OO, 5O VT TR
FRDDRMNY | ZfERT 52 &b, AEOERRAE LT 52 EIZHBNT 5,

SO, HARREICHAE LR RERSAESRS) =R U XoO4Em L
72 D SRR TR K EEM OB 535,

QUSRI TR )|

BOHEB] 8 I COERER R Y T — 7 OREEL

Bof =519 [KmfE 1 |

B EF] 10 T/KHMAE 2 )

(3) AKIEBEDD7eHD

WEECA T, WIAEAT D =R X ODICHES ., BFHOD7RN Y O
[B18 2D 255121, WO Tl bilEd D 2 EREE L, £, fithm, %
FHRDOD7B N EHIZEETH 2 L TR US04 B PRI ILN 53 H
NHIfFCE 5,

FEEDKIEIZIBNT O Y Z[B1E SE 28546 FIEINTE &Y O OFEFI0%
ZZDFEIC L D EEOEPRL, FUEORE, kA LT BUEEDO FIENREZE X bILD, =
Ry U XEERKEAMOBEIOM, THKRLHIKORIEZREIICIZE LTz ET,
FREEZDVLENDD,

BU{ED L Z A, =R U X0 FITRAZRMEIZOWNT, B fisHIfFE L
R0, ARITEARETH LD, AIEOWE, Afd, RS, EARE RIS L
TAEOEE R AR L LT, BUGORMICH DO TR IGE & D 2 LA, BlRES
THEERMN R THD L EZDND, RE LIAEOHREICHONT, REHZIZITE=4
Vo7 E2ATV, REIZG U TEEEZMZ 5%, IHSHEEZIT) ZENEETHD,

(4) 3 E#OEE~DOEE

W EOREEORIECEMZED 256813, B ELT=Rr R /EICHRE L,
PEINZ AT G TE D X9, TORDAEFICHRET 20 ERH D, £3, EAT LK
IE=R U XOELRNAMERRIE CHOL2MLENH D (3. FFTEREOUWE ) SH),

T, =RV TTRIIRE L EDITBEMMENMES Y EEEEEEDL L DIT D,
BEWEN LT 20132 RK 240m fRE L Z X Y (Wakiya et al. 2016), kA I
FhRAEATS L&, W EDOTEDOREZRET D L XIZIE, 204 XX H/hEn
EEZRETHRETHD,

X512, R LR EINENED 72 DI &2 F A0 L2 b HBETH S, o
— 8w/ NTIX, KNFEEX LDZ—E L OPIRDBEE O 7 FF 2A5201F 5 FHF 05,
%< WE S TWD (ICES 2016), fhiz, R 71 X - THEIIZPEAK T 5Kk % 8@
WTHECA 7 Y 2 —IC K DEELXA D At BE I b,
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3. JRPTEREOUE
=R T F N AR AR IZ O WTIE, BT AR B AR A - EfE T 5 2 & T
KO OEEPAZERY . RE L CEINCSIMTE 2 Z L/ Ens (X9),

9: 2RI FFORAEZREDH

SHRUDFFAERT HREE LT, ANITRBARMDOLEAY ., EARMDDOLEAY AHERS .
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