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図1-3　推薦地の区域案（聟島列島、父島列島、西之島）
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図1-4　推薦地の区域案（母島列島、北硫黄島・南硫黄島）
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Miogypsinella boniensis, T #7> 5% Heterostegina borneensis <> Lepidocyclina (Eulepidina)
mEDEAFILEMAAZIZICD, MW - BlbaeEzEH L, wEEFLEILAND
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KRB EBBEIRIEANATOI T AL FpDRY . BEORETIESHO BN
T3,

BME
BIKE

DM~ LEER
TR
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BER~LTER
KB £
RIUEHEESEUNITOISAEA )
KREFBESEUNITOIFREA R0
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X 2-5 FEESISOHER (HAME%%, 2006)
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BZE - KIUFIS

P2 =0 K A & 13/ NV R B S DK 130~330 km P ~ i /75 (C /b J5 a1 3 5 ok &
T, FE—/EFRIMO KL T v a7, ZHb O R0 B~ 0 5 LU o ok LTE
iz VRS, KLFIBO KLE, 2R X0 IER RO KL ETR A2 70
TENREWE W BN H 5D (Yuasa and Nohara, 1992; Ishizuka et al., 2007), Jb#i#E
BIERREVRE Th 500, BRSO, R B Tl ) RO
NEL, Yaval A FEMEINDIZINEEFET D,

KB B 1T AL 2 & AR 55 5 B 8 = P R S R D 3 B & 72 B, AL 5 S 1 i FE 5.6 km 2,
T 792 m. FAGGE S IXE RS 8.5 km2, A 916m T, M EIL/NEIRGESOF T b
A mEm, LR B IXE R 2 E K L OTEEIZALE U, 58 BT 12 - 22 U 2% B 5 8T
Hodbhi s B KIS OS2 EKILTH 2 (X 2-6, F1E - &)1, 2009; faAK
E2>, 2009), EHIXTEICT TEEA & — UHEREY), EEHEREY), LAWY L ORFET
KW, @7 NIV LT A RRINOZREN G D, MBRHEEIET 73S & KA D
bR EAKILT (K 26), HAFXETAAII VLT A M~T BV AERINOZLRETH
Do ML HIZHHOWBREEICZEROBIPRERNPBEL TS, 2200 BL b, EAOLE
RBMEDOEKIEE 1370 < ARBRIT/NERBER SRBEICEZEL WD, £, #F L2
T AE KT, AN Z L, FEICE R S ICIX BN 72 < RN G IUTEE T
DA 40 ExEz 58 HA T, AMO EEARDO TR CH D Z &b, mEIC AR
DIEBHN TN TE LT, FAODHRRENRLSEFESNLT WD,

P2 EixthE 3,000 m, JEH A 20-30 kmF2EEE O B R 72 Y JEE K (L O THENC AL & 9 5 1 fE
0.29 km2DFHR =MAFEOEBETH D, 12 EKIUEEY &K OMRESRERBRY GBI D

(¥ 2-3, ¥E¥F « B, 2007), HHIHEHI D 5 VITEHMICEH U722 am s ROV &
DKBEE NG T2 B2 BIEA & 1973 £ ~1974 4FIE K2 X DI KE 0 B0 5, kilimg
KEWMEITEIY BOBRBAEZTEL TVD,

e W2 L AL B ORI X MG & RIS YIS KIS B B WEEENE L
IRIERE 40 km, &K 2,500 md V) | Feil TIE 1984 AT K3 b - 7= (L HIZ 2, 1985),
WEHE L TSR 45-52 km, @Y 2,350 moD k(LT (L TE & TR E B CEUKTEE) (K
E1E70, 1987; FHIEA, 2001) B & AU T %, AL B & R B o B 1% bR

(HESAE) . 48 T8I 3 &\ o =W KGR D b BRI K I B TEAET B, W6 2 H31% 1904
L 1914 4F 1986 F DMK THEOFA - HIRAMEV KL, {EFRITIFEFH L TV D,
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H7 eEE

1o 57 A i S B 4

2 WA, L A ) )
3 sl . {0 G A T e
¥, 4@ EWALRBE KL QLIS el ) ® ° o b
M, 5@ SUKIEM,
6 kg, 7ER-
f@F, AW/ K, C:
FrwFH, 10 G (. Fos
H, N:mH, s:mr  OP\ES

s
NN AN AN L3 g - SR (1984)
SNSN SN . ¥V
NN AN e Fig. 7 Geological map of - 5o ov2
ANSN NS Kita-iwo- jima, []ow
NSNSN SN 1 1 : younger talus s = .
NN SN s deposits, 2 older
NANSN N Loc.d talus deposits, 3 : Geologic map of Minami-Iwe veleano, OV
AN 5 . younger Kita-iwo 1; older voleane I, OV 2; older vol-
NSNS NS volcanic ejecta, 4 : cano II and YV ; Younger voleano, and
< s Older Ki ta—iw(; vo- T ; talus and beach gravel.
£ leanic ejecta, 5
N hydrothermal altered
z

area, 6  voleanic
rim, 7! strike and
dip, A Aonomine,
C : camp site, I:
Ishino-mura, N:
Nishi-mura, §: Sa-
kakigamine .

Geologic cross section of Minami-Iwo volcano.

LHREES (Fith-45 R, 1984) MmREE (481L, 1983)
X 2-6 kLA O HE X

(2) NERESDHEER

NETRFEEB O ORELIE, RIEET LV — FOEE) F M OREEIZ L > TF L — FDiksk
ABDIRE o7z 48 Ma (212 (KM 2-7), SR 4 U E iR HFIIIERFTTH Y | /)
RO TICIE, @EIL RS~ PR OBE 100km~300km OIZH D EROT & 7 A7
=7 (EitE DEISOEmML. WEEEALTWD) BEFLTETWE, 207D
WH LD bW LE T L~ PLOEOBRMAEZD, BAGE~ 7 ~vOERIIARI L
DR 7 Bk ILIE B 3 B4R L 72 (Tatsumi and Maruyama, 1989; Umino and Kushiro
1989), D% T L — hDLHRARAR L L BITNERTO~ L MADOHANER, v 7 <%
FOBEMFENOBEN T B~ PATHAET L1242V, 40 Ma lHE CIZBIEOH T
— /RN CY R IR HETO P G —/NER—IUN— T FifghE) Ofr@EIZ kL7 mr B3

BLU, EW R ZRUEH AT DHENL LT,

AN TR IR D R E SRR Rl OB ORI o TIRO K O IZE s D (K 2-8,
2-9. 2-10 M),
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) 5 - ;‘\\Q £ Q\‘
mEBAMBAFO/NER L EEREGERA (£ - 3H#E, 1980) w71 EViEa
EHBREOERR{EREHRAT, SEE/DEEOBBICSVWTERERER T 5 HMMA MR L /- 4800 AEGIOLE T
B, DEFZREALTESYT, AM-NFHEHRIZ1 DORPAAEETHHRLTHY, TOBEADET « U E B2 L/
AEICHEKRERE L ZHITHS. O ERDRENKA, X | FEEEIHA (ED.6.1), %24 1E 1000 - 2000 + 4000 m.

2-7 48Ma O /NEFAHED 7 L— MMEK (F2E, 2006 (2 L %)

Y2 fs
W= Al

BIECICT

7 L= N DOLIZIABBRARIC VY (48 70 B 46 Ma (2 THIM B IR IITEB A = - 7=,
ZOKIEB) T NS RS (K Ca NS . A (L, WA T A A b ~iifcs)
DEERLRINY LT A FEEPORCREIE THIMIE T oM A2 IRL, REFIER
BEIEOLAEZEM L (K 2-8A, B),

BANEIIY IRV U LRSS REAEZETERVEIIE T, EH MR EIKLES) T4
LARWEAHD, ZHiE, BHOBINZRE~ 7 ~BHEET LIRS LD BEWVHT 20
Bkm TRKEBGALE< Y PVORRE WD | FRREE, EARFELELTLIN6TH
D, RBIABHE O 2 LI TE DR BN R~ 7~ T, WNERTIEILRTOET 1
EUMBRTO®mIEDO~ Y MLEHIC T U — FOILHIARIT L o> TKRBG S, S~
7~ %&%4 L7 (Tatsumi and Maruyama 1989; Umino and Kushiro 1989), Z ® &A1&
RETHOTHAINLH SN Z ELENE L mA S 7z (Petersen, 1891), HIxUH
THHREZIFT LD E LT, NEREEET R TR REBICEAS DN BT 5 TH
Do NS KIS ENIIL 2 0A 2 BRAG 1% O R 7 4E ] (48-46 Ma) 1%, IBM L (o — /A%
Ji—~ U7 7)) ORFEHE TEERHICEZ > Tz Z &R, RIEDOMAEND 31> T
& 7z (Ishizuka et al. 2006),

18 A

T U— b O BIABRDHET IO, RAIAALTE T L — D EICH DB~ v bV OIRE
o< D ETFRY, v~ 7N RETLILMITMENOBN T X VIRV IE~BET 2,
ZDH, ~ 7~ O FERAS W) B SR ILTEE) O KF 572 b 07 B E H Y 72 B 9K LE B
THE L 25 O~ E BT D, FE—/NERELCIE 45-40 Ma 122 CTHIHIA 72 B il
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2B ALY 20 By il & K IITE B 23 AT L T o 72 (X 2-8C),

RIH I & B B TIEEiE oM E XK ITEE 23kt L Tz, M3 2~ 7 <idb -
X7 TV ZIERE Mg ZiLdE, & CalEASICEDST, £72. 44 Ma tHIZ
7% LR HRE LD KNG L > TREBSEOBERPER SN, BEFIETIE, #
BEHOMEKEZRFSREIN LT A ML H VT 7B VEIE~ 7~ 2 X DB ek Hs i
LT EbboT,

KITEB SR E L7t BEESE TIZaA %Y (40-34 Ma) (2B THILE, £O%
Y TRERTE R S 72, A T ) ~ 1 11 (34-27Ma) (2 V8 O I T o THED R

EEREORAIKE LIRS T,

EHEIKEED B A ILE B
40Ma EHFE TITIEEIVK LTEE O 51X K LBE DG E — /NERILO K L7 v >~ OfLE
FTHBL, TRUBREHLL TR, 65T, FL— hDLHARBLAED D 800 740
Do TEHINF OREMENEFIREBIE L EBZ LN, /NEFEBES O 1,000km F 76
WALEST DU — T il Lo, BE UNERFESICEEND) X, ZOHOEF
72 BV IIEENC X > TA U7zt 5000 m OVEEK LD BIZRE LY IO TH
% (¥ 2-8D), D1 30 Ma tHIZ 72 5 &G — /NEFRINO 53 H 3 EE VY . 16Ma £ TIZM
E— N 2AXTWHOILRIZEZ O JUN =" Z FgE AP —/NER—~ U 7 Tl & 55 B
L7z,
UEDESIZREFNEROEBINEIZHED, BEIELZRTH ) BBICEDL —HOK
HTEEhOEE L ~ Vw0 Z L, T72bb, BASE~ 7~ TREINDEREE O K
B, A ICKEEZRM L CHEE~EETEXLERDEEIMY LT A b BV T B IR
WaE~7~&2%T, M/ BEBCBTL2BIILZRE~ 7 v EHICEL LT, 7L —oik
ABBRAG > DI ] 2 8 CTE R BRI A B DL S D £ TO I~ 7~ F8 A sk
OIRFE « MEMEEO LA KB L TR Y | MFEESIN—HERORERELTT HLOTH
%, 40 Ma lZEFHI R IL A A AT N HENL ST, BUFEICE D £ T — /NSRRI 5l
KITEEBNIH N TR 2 BB EOFE MK LS ZERER L TWb (K 2-8E),
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(A) 50-60 Ma
Rifting of W.

Philibpine Basin Transform Pacific Plate

(B) 48-45 Ma

W. Philippine Basin Chichijima-Mukojima
Volcano Group

( te motion
Initiation of subduction

(C) ~44 Ma Hahajima Volcano
Group

(D) 40 Ma

W. Phili Kyushu-Palau

Ridge

ine Basin

(E) Present Ogasawara
Kyushu-Palau Voleano Trough
Ridge Tslands Ogasawara

W. Philippine Basin Shikoku Basin Islands

2-8 WNEFFEEOT 7 =7 AFEETT IV
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(A) 50-60 Ma

K (b==2—F=72?) L= EHELTWEBZ YV ELBROY 77 4 7 O
£V,

(B) 48 Ma

AT T O ELRED+2ITm0N~ » BRI U — DL HRIAR, R=FA h~T~v%&
e, REPOEERDICHT TBESH RS 2R Z SR KRR LT, K
UGB LI ITEE CA P v R Y REZEZT L O IRz,

(C) 44 Ma

WA B BT DL SO MAVDIRED TRY | v~ 7~ OOHERENOREL 72
STl BEIEOM T TIHEINY VLT A4 b~ 7~ E LT, &l bk Bkl X
DI RS AT LRI R T k) & KRR K A R D IR LT,

(D) 40 Ma

W7 U B MAIT 4000 TAEREE TICit K& FE Lk, Al > Py vy POmANZ X
. k7 ey MIGHITOFE —/NER — TUN—NF A O E (IZIXBAEDO KL >
ny hEFELT) £THRIEBLE,

(E) Present

FE—NEFH—~ Y 7 FIUI U E— L AXTHERN 2500-1500 HAERNIZIEK L7 Z &I
K0 M= _T AR B oy BE, NI G O E 52T/ NSRS OB e B L/ NVETR
NI TDORREBTED Lic, REVWETOWEZE~KIIFE TIEmE S kL2 F.oicmT v
AV IVvTA NERUENPOT AV EE~ 7R EEHLTBY, kKih7r b okl
ELTET7ADY nRREREGSERIND,
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B 2-9 /NEEJRGE R O HUE KR (HEEFIE 2>, 2007)
HROHEDOTERENE . THITHIET 250 DRI (=27~ DOfk) OEILEZTRT,
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(A) /NEEJEE I D KIS R A

1.2
A\
/‘ﬁvw»ﬁ\ 1
0.8 I)’J)u'}rw;ﬁu BAlVL NG
o \ [E%5nnp<(BRAL Y
o \' "5‘-': \ a A5 ER —
LA
0.2
ECafE N B K5 3
ol RE-EE
45 50 55 75 80 wth
(B) 48-46 Ma
1.2
1.0
0.8 —
SN
Tio, 06 Ceastin—N
0.4 {ECatl A 2351 \./‘"""
(RBIEBIB)
0.2 ,/ - —
(_______../ ~)
0.0
45 50 55 60 sio 65 70 75 B0 wtk
(C) 45 Ma
i i ]
1.0
0.8
Tio, 0.6 —
o 4 B3 8
‘ N — =
0.2 — R
VAT ILATE
0o %31{2 B3] 8)
45 50 55 60 <0 65 70 75 B0 wtk
(D) 44 Ma
1.2
A\
. /ﬁvw’«fr\
N
EsEA !
Tio, 0.6 ¥ "‘\_\_:3
0.4
0.2
0.0
45 50 55 60 65 70 75 80 wth

5i0,

2-10 /PNEERGE RO KICE RS E £ OZE (411X, 2009)
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(A) 48Mair & 44MadD HIEIZTE AL S AL 72 /NS JRGE & 0 K ILE
SiO, L TIO, B A EDENAZ/RT, (B~D) {FH) L2l L - T
KIZE DAL D572 D T OEALIZIE A IA B DT B FRIZ G T
Tex V<M OENERT D TH D,

(3) REMFBOMRE  (FAEEH)

HUER e ) D KB DTG R IE FENE B INOTEBI 2 B hh E - 72 & & 2 b 4L (Windley, 1983) .
KRB DIE T E & L TILAIAZ# TIToiL CT& 72 (Taylor, 1967; 3, 2003),

—H O~V VT IFEEIC L o THE —/NER—~ U 7 F il o B2 (L2EE O s sk 3
B EN-o20H 5, ZIUXLZHEE O O LA E O Pk 2 A+ 5 K
N EENLIBEZRLTNDS2EDEEZEZ LN TND, ZOMHENL, WETL— RO
AR IA TR K o THRA UM EEME Bl o M N2 REEHIE AT S 4v, 2 duhs B il [E £ o flif
REBIRIZEYWRELE RS EEBEZOND L O ITRoT,
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% LE AgiE  |BEACHREE. BAE T BETA AL ERE Y] 25~46Ma B0 R . BERE BRI A AT BEE BT ENEE
i ARERE  [BABREE BAR FOY0 BET (Y EIRE LTSI 48~daoMa | DIEA~EH SE S LALER: BRI XSSP OREERAER LR
ERTE AEEE B ACHEEE BAERS 1e~doMa |BRTE
Y - mo BAERBE . TATA B . R B ATAVS R 5—EF |, | o ~ _ 0 mOEECRBRLOBTEA B LHEC—2-C25 &
MEOTRE m@ER  f vkt 48~46Ma | TRE £100 mE % HHIE CHEANAECRNESRIZES
TR~ TEE~R5 MR BE EAL-ER EERLERRE (T B ABEELE. TR~ TEBOER. AERIOE  |oewc. T Dy
D LR, B FBER |mid RUBHSRTAHAR—RLE) . O—yh% REBEXUOHOH; B FDLO—2
5. B FEEE  |[aiBoRLaiaE T IER] e I 2 BRI URGGIERT
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AZEZER (3
SEE SE—Fkil |mokzEs BIlUL A RF STE £ TORBRIICILER  B8IE, BE, A4, SvRA—HE
s25E)
AR (U3 ‘
STE~ R SE—F U | F A A R DOR— RS — IR BIlULT AR TR~ SR OR—hS— MRS LEIRE: BKEESLOBERNEDNS
)
FE R~
B~ B 5B Aa- M BEEESCERE 34~ | STSAMETEATESERE. HILR MR
27Ma)
RE  [BZE B AR WAERD
R E~ 5 I L A SR R A S A LIS A
G AEEE Sk iR, aeRaRLE. EAS. RUTAIAF—ZLE) BER~HEE~BE~ e EREALE
R — N " WL EE (AT A5 ~OHBE)  EROENRE
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25 [LBn EAENREE BAERD 45604 EECRER T R OE R ER
=5 A RRARE IR
A~EER uu‘riEﬁ‘EEat‘/%EU_\E TR INER] E~EALE BB s EEBREAD
EAE |28 EAERNARERVEANE SR |EAERT 46.5 Ma
it g BIe 75 IL—F *—F RO EE OS2I =B
55 BLEREE Bl L7 (%3 B R EOBEREESTOD
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B B T 22 DRE ER =% ST
BE  |mem HEER | RLUENATOSSREA . BB KL — e T E E?,J’”"’ LTk RES~ESR. H5E BETRLEL
FBE E BTREEREE EEB~ Al TR ERETEACES S hEOE TB. BRENLEX
iﬁ%% S 7£c=§a¢;§;m§w S §E'E - T ROE A RBI— 5k LI KRk . B ER7 — BRI
5 =L STHLE BrBREREERCZI A RN CEERLELO 5. B TREEFOTLIE X
JTihE RSN E—HaE 44.0-40.2Ma |fH1==;E . FIRUE, SBFT, RIES BEPLNATOISAIA/NIEE
- _ S _ AT LA ER e e e BELERN- AR OB . EREE RN B E R
BaLH o RILERE . N(FOISREA R T Bl . ISR~ TR A N
B e KR BRI T AR REoEn ELARRERD. B AR AT
AR SHE K+ 7R FERE
5Hi§: L ~JTith Joith = AREERNE 44.0-40.2Ma = éﬂﬁﬁbwwg,ﬁﬁlziﬁﬁ O—XF (P11-13; 45.9-40.2Ma)
B LB ~ STl ST AR BRILEOEE B EE 202-385 | A 0L EH
b ST AR B AL AL ERLARE A=
XREE STHLE OB AR AREE BB AOETONEEEE L ARE
FL SHE oI —FF—F = EC_ BRI O D ol bh T
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EEBE~EE e EAERLERE
G EE
=P BB AR -BELELEE A ARERURE gﬁgg?go = BEFNBTRL
BARILE
M S Hb B LRE -RWUENATOUVSREA b, RKILABE~RIKAKRE. ZKEET |DILIT7ILHVER BEAXETIEHELEMOEZEEIOWhEBAAEIM YL T NEE
a a7 RIRE . BRE Sk 5l- L7 A %5 5 (BUOEREDDTREE 7DD —Kuroda et al.
PP EYA B BR LI plaT I ER ARRE EABEOERLIED, TREBROBENH SN0
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2.2.2 Rix

HEHE M oD S5 VLB TRLE 72 AV SR I B L TR 0 . FEOKIREES BB D/
E WD E VR DUFLEME D KT &\ 2 D HERS MU AL ROV & RUE O P R AR
T H/MERERIED T OINET 2720, BRI K DBEMNOREN/NS < BKERD R
Ve, IHIZ, EHNCIIAREDNRAKELZ EHL 2 & MIBRIICHEIREIZZR D 5 W EHER
HHZ NS, HEPOKYSMEIFHHICHBEOGRKEL 2%, $-, #HEwoH T
HARE M & OEWIZE D | BRx RRBEREN AR S, A & O & O R
HREREOINTER CIXEZFHENKNT D,

(1) NEROKRIEMNEHY

HEHS M ALK 400km (20720 | KB RICEKET 2 30 RO E A2 b2 0 (AR /N
MIRTRIESRR, 2008), TDITE A ENFEBAKSEICET S, EAKSEL T, HEAD
R DY 18 JE AR C G4 B & A IS S T D o BT ER AV B RUE LS
AAZIX R R PE R A & E SR D AT IR R E IS B S S il T h 5,

HEREHIN O R B DA RIRIT 23.0 T, &PEH (2 A) OFHRIRIT 17.7 B, &E
A (8A) OFHKIRIZ 276 ETH Y, HADHF TIXEMOXIRZELSC H B EDS ELEHY /)
SV, REKET, ) 1,276.7Tmm T, ABITIE 2 ANE b7 < (61.4mm). 5 AN
kH%< (174.4mm), 72, 4 A5 9 HOAFHBEIX 80%E A D, ZDXHICHE
T b oD SR 13 LB IR I 7 F BV SUEAT ISR L TR 0 VERM O RUIRZE B2/ & <
FESGH S 23 i@ W AR UL, B E D R E W R D,
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HEBG M & BBkl B B EFRNIZIER T TH Y . Wk & &/ N EREXERIC I ET D,
2. AARMEICHI T /0GR & RE L, AV & RIS 24 3 2 0K & &E O %
IS 720 | BRI TRIEOREER DRV, —RIICKRRIIARZE L 2T
I RENBNT VW (LS, 2004), LU, #EEHIZKEES S 1000km UL E BN
TEY DEREK[EOH LI R VIEVALEIC S 5720  K[UERE LB ERE S & 138720 |
K EICBHEZFREVWRBN D,

RS EMBHOAJEEEAKE (K2-11) 275 &, EMICRED IRV EFE
KRR KR #ILA ST 1,276mm, MfEIRIRE i C 2,036mm), FFICEH (6 ~9H) 1Ko
ENPEETH D, THIEFEICEROZENEBR L TWD, TEKGESIZEMICIHET 5/
RERJEOKEICAEL, BRORKICHZHAZ D, REOKERREN LI, —
T, HEEHUI/NER S KEO FIIALE L, B2 E0Z LWEZBEIZE Eh, BRI
KABEMOREE IR/ NE W, 2o, B (6 H~9 H) ORKELLET L &,
Ry (414.9mm) (3H8% (835.2mm) ORI THY  MEHEDEDOBEKBIIRE RENZE
H7H LTV D (e, 2004),

HEBE M D R e KB BREE D — U2 . BRI OB BN K EZ KIEIC BRI S 2 & nZET
bILd, 1970 F~2001 FORFHICI T 2 A REZAFEE (MEHmMN DD KFDEFELLT S
ORI HEUE) LK EOFELE AR OEE TR 2-12()1 7 Lz, WReARE Ik -
B, 1997) 1%, 12 A Tk CE¥LT1 HIC 2.3mm &%), 7H EAIck K (FLL
5.4mm) 720 | FEMOAFHEIZ S 1,380mm (ZET S, BRI, 4 A~6 A O Rk
W<, Fric b A FTARRBZ V., 6 A FTAI~T A NI E MBI HEY L, FH
THRRAKBDNRLDVRVEEHTH S (BUSIE2 2004), RIC, ATHEAREEBKE L OM
RER L7012, RBIZBITHRMERMEE (H25HEANORKEL fREAF & CTH - 728
ZaR L, BHKSOWE - WEOBEE L TCHVWLND) 21X 2-12(b)I1C/R LZ, &b
FIX, TOREIICEY 3 2ORBEREORIIICHE S, 1L EIXmEHE, 1~0.3
PHEEE I, 0.8 LT A SEBIEICHY T 5, Lied o T, KEmEE 1 2T IEpEK R
WATREA A2 TEY | FEBOKSNGEREICH L 2L 2EKRT 25, RETOMIEE
X, 5 H TAHZHRLELEHRHIME, 10 H TA~1H LA E TOEEHIZRLIL T
Bo WIT6 HhAaND 9 APAE TOEBICIZRBAKEN D 72w« 50 I 0 28 ks L
THEY ., 7TH AN EDKEREER /NS < (0.37), HERE T %IE 5RO KGR T
Wl L7RBEE o T D, 72, 1 ATAINS 4 A PAIC T T btk L CHBAKREN A
REA R EZ FTE-> Tl (HBEHE ., EMEROATHERETIME2R>TD, Zh
FREOBEKENATRRAREELY DR L2ABBEAKEHAFE> TS LT LD ()R
B, 2004),

S 6T, HEEHTIE, RERAZN2L, IWEE O HERHE < MR AT ORI 2R
THABZ O E Vol 1 - M RO, AR BEICK B HRFEIS NI, &
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BWAZHEH T 2 RN B 5 (U, 2004; g - 581, 1982),

Loz &Enb, Bk, Z8%, 18- MR CoBERICE Y, FEN 2 EERY &
RIS ICBIAL, 2 Da s M7 A MR HEEMOBRRELFEOS T HERE RL o
TWo (fis, 2004),

mm/day

(a) Potential evaporation and precipitation

il

Jun Jul Aug Sep Oct Nov Dec

T

Jan Feb Mar Apr May

3 T T T T
(b) Wetness Index

2,

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

X 2-12(a) : 1970 4-~2001 ‘Rl d 1T 2 B ORI K& () &
- ¥4 T RE 7R % i (GEHR)
(b) : 1970 4=~2001 4F 1T 351 2 HU Bl 0 5 W 1P 5 - 4 fif
(AR 5 1E52(2004) DX % & 1E )

(2) TEZHF] OBRELERR~DEE

HEEHN OB 2 ITB WD T HIEEE LR & DFEWIZ LD | 2 RRBERED R I A 5
No, 2l zid, LBRUEROBWEREEZ2 EOLTER T, EFHNRLT L, oh
L ORI EIZE, Bl ERRICE S T—EO®mEL ETZEKFT DK BER L, %5
MNYRTWHIERBN DD TH D, EFEHO TREEITZEMET TIIEmW A, S
TILEE AR < (M, 2004), JERiEER (792m), PR (916m), £FE (463m) 2RNE
GHEWRT 2K Z2ALTCND, EGFZHECIIFENREORAELHDTZDWEDN G,
REBEDN L S BAEMMSORET I NER L, EEZWOMFERFBPEHR I L TND, 20D
Lol rx 0RO /MR ERES, DNEREEORARER S VR D,
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2.a.3 WY

WEE R TV ICAET 2 b ONRL WS #EBEHII X VIEMARERRFICET 5, T0k

DHFIZIZ L= B AYRE THTY, U<KLV b F, VYU oA Af, Vv~ R
X T TV EFIETFANTFTREEMT V7 OWEBAERIFEO L ORI, T H AT T
FFUOHRATFTAREARRL (KN IC@FEZ b SDEEDR AL RO ROND Z
ENFFETH D, BT, ZEERREORENSME OO E R AR, NSRS
THYRNLHEEN L BAERNECONEMTH S, Wi 141 £ 457 J& 756 FELH
(fE, Z£f, ML ET) kS, £0 5 HIERMEIL 447 F T, FHAFEIL 161 FEFEH T
% ((+h) B AR 2, 2005) , DR OREXFIZ OV T TBIED R LRI 4.0.1 )
Tk~ %,

(1) #E&E

HEREHII AN B DR BEZ T IFEANEKL . TOROZRBREENRSEEICRTESINT
W5 (BREIED, 1983), FFICREIIE. KBS, KIUFIEITHEREAEDHEBENKE LV,
FR TR IMENEEL, ZRLARREZZR L TWD, HEHE IR A A
FUTOLDNRH 5,

&

B MR R HK

HERE M DR AE OB, P HE O TESER AR ICAE Y T S L L e RIS LB B
~8m BREDOV VAR FRU X Y A BEETHHEERAKRS, R EEE>TVD
ZLTHD, MMAHBERBETIZHY . BAKEDNDRODEMENRZ O X5 IR T
LB LWMHAZRYL ST EE2x NS (N, 1994), aX) T hTY —v~A R Xif
B, A= e AYNRT—a T HURE, B ERIEEVEERICEEND T 5T 7 U AR
(LA BIRARTE) D 3 % A 7 OREMEARAR IR QB & S5 O L TERE R E 2 TS IRR 5
SLES AR 173ha (B HEHFEDK 60%) . K& O H e L HUE & & B 2 Hi 2/ 199ha (&
HFEDK 8%) s3Ai LTWD (CFRk 18 4 2 IR EZ B R ER 1-5),

A0 (PRI, RHIE) &L (238) o (LTERERNE & OIS IR 5 EE IR R AR
BUEE CTABMREE 22T Ty, 15K (1999) 1K 2 1976 4 KT 1997 FE DR
ORI OFAER B L WRHE (1997) OanN ) TATY —v~A R ) FHE, L=
EAYNRF—a T RV~ A A IERE, & L fMEROMER RN O wk
AN CTHERINL TWA/NEFESEAELERT 5L (CElR 18 FES 2 MR EER
YR 1-5), HLAEIRAMICIE 69 O E AR S, BAERIX67% (KAIZ>NT
1% 80.6%) LEAFMOEIEGNE NI & BRI NI,

RBEAETIEZ, a2 TATY, v~y xy VU A A EREET HEAKDa ) T

32



TY =LA T A EHEICRHEIEEEEO NN ERXTINAEFTTDH, T OEAK
EREBA BRI AR E W2 D b DT, HEDORZEOE VAR SRR, JEE AR
SLTWA (BE, 1983),

EHESARK (DF/F-2IRIL M/ FHEHE)

HEOAHRE ) RIWCIZERE T T RO ~ERAV N )X, DR )X, 7 XZF N
THTY AHYTZ 7T, A=z ) F, B XU REPLBEINSHEES 20m 12
K SEHEEAKRDT B F—~RV b FEHENRLT D, U/ F—v~AL bR
FLIINEFRHBORKBEEDO I B Th o L bRELILHWEHE CTh L5 UNIF-BE, 1985),
TUANATARY, Yr— R loBARERLZ, AMOBEGAKRICIZIE A =0 X R
EXELUTAVUREDHORBENIENEET D, KESCA - THAHK O E 5 L
BROBK O A - AR T2 BN E AR O BRI & Tl & U 72 e R i
AORMERT, £, BRICE DX v v TR EO L & FE O 7R O B AR AUAS
Abond (K, 1998),

EVAFNTHK

BT AT NRFRALA=ZVEAYANRPMEETIHEEAKITIE I X T AT =T U naThy
HETHD (BEIEN,1983), EZ X T ANFT =T INnaTd GV HEERTEIZTASTRL=
YERAYANREFOEETOIHRMRT, BREDOIKWHEHHIZOMLTWD, £ ZF T =T U
ATHIEED I B A=Y Y TERERIREBEOEZH KL, L=0Y YT A4A
Tb b, NI, A=V a AT URENEFT L, HEMEDBEEREERD D,

VT LERERORE

(R 5 )

REGTIEAREAL L OBRED RO RS HES, FEHE FLIIER > TWnD, E7R
HRMWAIZ L= EAYNRT-a T HURE, anN) TATY -~ AR FHE, an
TAHTY == T A EHETHD (REIED, 1983), ARIZa NI TATY -~
AR FREEOBAMKOERENE . BRMBEAEOEI GV, M EITMEE Y THEEE O
FIKGEIP DR DT, an<s P rFa UESA VYR, 7Y 7 aff Ll EalkE
HIZ RS 7 AN A DD, Eo, DNEFGE S — O KSR DD,

(REES 51 J55)

BETIZEIZTFAT =T INaTdHUE, V)X ~Fh b FREELZTLL
T D HRMAENILN > TWD (BEIE), 1983), MBITHREAEDZ WG T, A HH U
FEny—Fa)XHERaIRN ) THTY — A= T A EHENEN > T WD, RS

33



BEDIFLEAERBRBEED IR ) THTY — A= T EHEICL->TED LN T
W5, BEIZARMEAED N ) T HTY — A=V T H U EHEICEORESNED B
TW5,

(HE5E)

B CHRHRBEEDN RG22 EWBAFT 5, B2 8 F T =T U a7 JUETH LN,
—EOESEEFZT. xS, Yuo— ROHERCLELS ., AT IR
HS oKL 2o T D (BEIFD, 1983),

CKIIF1 )

AN S DM EWEM 2R IZERMATF X -4 AT YHE, a7y —asE
Ty VR, SANTRE - X TF Ao~ ER O AREAIC, F-.
EHEBOREEORSENF X —AA " vu T YRELZTLETIAREECEDNLS R
L BREO VR E oo T D (BEIED, 1983),

(2) #EYHE

INEFFERB QMMM R T 7 %, AT =7 %, AME, BEkEAER GEERHOD
L) ZEFEICFSE Wb D (B, 2003; /N - VK, 1983), REMRE TIE, BUiitEo
PEOBNA LT =7 REFREAROMEMN RS H < BEROZVHEMT ¥ 7 RO
MIEVHLNEDEBEZ LD BEEDRY D> HHERL S 71 TN T /N & O REAE DS |
TR OV OBNEE 7 U7 ROMEMICEES DL L0 REMEN S bRELD LE
Zbind (B, 2003 : 5K, 2007),

ZHEREI ORI B O b2 BT oK, NS RBHEETHY PR OHENZ <,
EEEERBVORHETHD, o, DNEFREHICETT28BES L Y N X MEifFE
13T LD TEH L, HDMHOBEELREFTME > TN D,

B RIR

INEGE S O 2 T 2T, W T VT RNEL 0% &, I
HRECH DA 7 =T R (R 702y T ROR IR TR) Lodu@mfizbeal, £/,
FHEESCAMNEOBEIZE HI2h <25 (K 2-13) (EH, 2003),
W7 T RZOWMIT, b= EAYARE VA A )X, EFEL/F, VAN
X, A= T AT ERETHD (BH, 2003),

A=V T NEE, A=V EXY I XY A AXXaw, ¥y, AV UITRFaw
V. vaTry, =PI T AFTU ) UAREEFET =T OB A L EEBEROECE
HThs, NEFEREBEARL=V7 FEEE Lo L bERREN T 0 V—ITHFEL, &
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WEROFETH D & E 2 b TW5 (Wright et al, 2000), RO TV b EAOR
BERE . HORRIZAE L L STV 5, FRAROE HHEICR 5 MIZD R <. i
SR WA AT T ARNRS T S L A BN R S C B A
0 EDBRIWS TEERET V7 ROMBICHEMEBOIAT O TERVIE VDAL (i

7K, 1998),
PE#N=]
LZx/%
aTdHY
FAHYISE'IIA
BFT )4
LZUEAYNE
LAV \ )
YARRT FFOTEAF
IRRILN/F FHNETY
ro—k NS EY &)
WN=AVZ 2 SZI
;:‘/‘y‘y&“
HYIST7HE o~ -
Rl K TSI S INEREES o
EQVATA INTA-RYRTT
1EZ>
ROVILSY
Aa/%
AaY)L
. AHYITRFAYS
INNDORIREBY L= TREE
MmEINE L= /REy Tasy
L=rEyhF® LoUEvHa
AANTFFay
IRYIS
> INYINE SACAR
RETI7 EXEUITAVD ng://:\-_
IR /Xy
LZUNFHY /%
L=>dvaa SHORST
*THI 58T HhXS
FTUER®
FN=AVE & &5 -5 3
FHYISEILAY
I¥arTuh

4 2-13  /NEJRGE B OB (B, 2003 &%)

EHE

INERGE B OB I, AHICHEKE S, BEF LKL T, BMEEY 2 O/
Z<, L EAROHDLEIGNE NI ERFFETH D, NERGE B ICIIHESE R 8
447 B (AARFERLS) AFLTBY ., 2 SDOEAE. 161 MOBEGHEE & A, £ O EA
HKIX 36% ThH D (HABAKEI M, 2005), RAMEY TIE 138 FEIZ 2 SDDEAFJE. 88 f
DEGREEEZ R, ZOEAEEEN 64% TV, KROEFEN L WRERH 5,
NEFFEBICATT L EAMEO T TRICHEIZ2EICBEL T, EFEARBLE LTIV
BruerVE, 7RV XRE. VAP O) 20 A B 20824 ENRR
D3I@HREFTOND, £, SHULOBEAELZFEFSORBE LTI IBITE, I W
ByresvRg, 7247 FBRENEFToND (% 2-2),
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FAMEY~Lv (B3R 3N EFEEOERED > L —OSER T, X -5
FNEDOWEENSIUHICIELS ABTT 2EARTH D, FEHOBREICL VLA RAFRMLE
D HAEZEE TS L BEYLTEISEmolEEKRICRSZ L H D (T, 2004),

# 22 NEREFEEO SHEHU EOBEEEEAET LR (BIE, 1995 H AR #2,2005
& 0 1ERR)

5 AR
- BRI K
B4 Boa | 4 e || & | s |
22/ 7 I 7| B |
B85 |5 |5
X Z | FRTE a7 O | O
J& 4 b N NN 1 O
a/N fRRZ O
NN RS O
LT Y| Iy YTR VAT YR O | O
¥ v % 3 I vaalT 1 O
78 FANYw BT F Olo|0O]O
7T E M| XIE 2 XY NT K O | O
Avay-: 3 |a~7 )L 1 O
~NTF L O | O
a7 | IR DA=Ea% O | O
Y& 3 | ATy 1 O OO | 0O
TN a Ty O
T T /| EFETFT/FHE L= A XD O | O
X IR L | YVET 1-9 O 0|0
L=V FF O NGNS
T REF O | O
4 X B | 7UF F¥TUAXETY O] O | O| O
U & 3 | A Yv~AFT7U 1 O
T FXUAXED O O]oOo | O
X T )| T AR a7 O] O | O| O
x* )& 3 | T U nNaThyv 1 O | O | O
N O] O] O
NA T g xR AL O
x )& 3 | FFU~I/aF 1 O
INSNYA-E - O

RS & FEEIE 40km FRE LD BENL TV 2RWA, TRENOBICEFEOENREFT L, HZ
CICHREMHEBR LN I L LB E VA D, MBOBEAREELET D L. REBIE
IXR BT IR VDY 27 L <, U XMEMIT 1L D, — ., BESIE TIEOMm
HROMRNIZAEBTTLH2HbON 11 HH Y , I HXHEMIT AT L L0 (5 H, 2003), & 2-3 12,
FRICHETIEAEAE LD, XS - BEBEOMBICEEORN 14 L2V, K5
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AAEOHEHZHY, TNENOBTHO L LVETHEILEEZZOND,

DX, BRKENSELS BN TWDHE T TR, BEORNTEENZ D & L
NTVWEZ LI, ZNEFROETHEAOELZ R 2R BEEDR). 2< OBAHE
WEEFhZEEZLND,

* 23 NERFEESBICHEETOEAME (KEIE - BESIE)

EHES

[EE

X
il

gyyak FrYLh ek FETy

6

Va2 b XA RE, afrE®29A /7, ¥
IR IIHE . A= I RS A
AFTI, BXELTUTAVY, XA TT TR
THRT, FEL K, N T TXT T
URIRB L o INTIT TR RYILT
NN R RS

13

[ &

L=rruax

RE-RE

L=V hF, AFIIRT, an kX
T, T IUIN=UXRYY A= T NEE, FF
UersaXx, YvAIYR vIvunaisgy
X, A=UHYFTIVY, FFUHTAI, 2
NTFL, NN, I NY A
=2 AX It HF TFTHErIFEFX

15

BELRE

NV RRT . URL )%

RELRE

L=y A RIRA vaTY A=y Hdva
I FHNRRT Y ansIUFay

RE-B5

AV TTV 2 XA, "ANTSHRT A7,
Doy R=yH A== Yy BEAY
V¥, A= AT7RADY Iwhayyy, v
VIR, ZARXINTX L BREURS,
IR BETT FIRY T A=Y Y

07y A= AT

14

BE-LE

ARG ITALHE

1

BE-55

L= FF, adRAEx

2

HEMEARICEETSE

HEMEARARMIZIZANT A O A v T (EEM) &4
O TNERERBEHKT 2B RE <
B ARDSAL L T2 23
> TEBHREBROMEZ EAF S ELEERMEARMRDBESL LD EEZ BT

(&m, 2003) X v 3l

FHBEDEETEY

BWE Th - Iz

== S HE
. EFEW

WIAENSZW, ZOHEBEL T, h
WZNT A L TRERD

b2 1 D 1R A O IS K % K T O AT L0 B ML

W5 (JEK, 1998),

COXIRZENELEFOO LSRN ) RE VBONHTHD (K, 1998),
JRE L (AT IREOGEMEAMNICET L TWER, AT~ RE (EATE)
IEFROREIC, /A Z Ly (RSO TMERESOEZKRIC, 14V 7 RZy (/
RY L OEAEM) FAMESOEZERICEFTLTCND, ZIELA=V ) RAZ DT

FEZHRICEVWREICAEBT L TWEETho7 2 & 2R LTS,

L=
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b9 —ODHHE LT, FTVEBOHMMIONT, RETIETAAXFT Y (EHEHE) 2
HMERARMRNICAEETT 208, BRETEAY 27X 7Y (FIAXTUOEAFER) PiLE
HHTEDOEBZEWICEETT DLW BENH L5 (15K, 1998), & 51T, RIEOEE 110D —f
AT D2L=0Y Y0 DO TOEMEERARKROEZFITEWVEREEOHZICAEFTL T
TmEHER SR TWD (IEK, 2008),

EMHEARKRERM - BRERINBSOBEMMDEZEDORE R

FLMEARA AR O MR 2 WSR3~ 2 E BRI IT . BT O 7 0 5 R IZ 2T T O RIER MR O 1
REEEELIIRLAAATHETAILONRZ D, FlZIX/NEFREEDO Y ~A A 7 X I3R
TER AR DA A A FICH R CTHBICHEIE L2 EE o T\ 5D, INERGEE 2 kT
% k5 DAL & B ZHTEIITLE S K0 7 Wi i o v C RREEB AR DS B BE AR~ & 2 {k L
TEREZLERLTVWDEEZEZOLND (JEK, 1998),

(3) EiLDHRE

FLPEAR AR I KOS AR E b & T 5 /N EFFE R O BARKICITEAELI L < A
D, FCMEARARMR O TS Rl 13 /N GE B DR AL 72 E O SR FE ER 2 ) L TV 5%
EEZALI, MR AR LMo b A BE TE D, [EA RIS IIMERENE O LR DA
b7 EEL DI FE 2 7R $ kR 4 ZRIE L DT RR AN A S v, Ve B ISR D AL AR U BlE2 T
5,

BIGIEL B & U RERIBAR

AN R R B T OREY) O IS IR E T B D A SRR B SIS Lok
TLHDOTIERLS, RBP4 T ORBRMEFICHEIGLTEEZXA BN D, WATH RS
LD ZR L TWDLORHETH D, EISHBHIFESERN A T s Bbh P
RIB,LATVIVRTRE AL/ FREENAONTVS (R, 1995), Fied X 5 iz,
MM m AR, PR AR iz MR AR (R PR AR AR D 5 B RNl < W O L W R
A7 EICAEBFT 55O T, BEIX 0.5~2m F X127 25 L OBR %, J8L ORI
AR LTI L OEEICHR2E T 0Wo TR 2 545 : EK, 2008) @
RRDBEIIHIE L0 bRZ < O TR LN D,

NAJXBOOL, FF U I/uX LT aX0 2 IR EIEIC, KD 1L
=7 uaXEREIEORBEOHRAEBT L TWDL, FF U~ 7 v X EHE 3~Tm O MK
AWRIC, UFF 7 m T L0 @EREOROEE 0.56~1.5m O EHERIBLARKRICENZE
BOT TN D, FMERURAR AR AR I LB R O @ WD RR MR B R Bk Tk L, 2
DAL EFAT LT F L 7 aXxNFF O~ adnbMbLlizbotEx LR T
% (JEK, 1989),
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a7 YR TIE, BEEANRICITIEN R CTRE 10m DL B 44 Nv a7 YR, i
PEARARRITITAEARMED > r T Y3 & HICHEE & O WL MRV R AR I i i )S & &
ZONDELNEVEEZ LT Y AN a T YRR LD (NEE, 2004; 357K, 1989),

T, AR HBEOBE LT, EOMAETITIINETIHEEIN TN AT MEE
D, EFNENOEFT HMEAERICHIS LTEBERBHE(LEZRTZERHALNE RS TEY
(Fujita et al, 2002) ., /NEJRFE HITBAAEET LOodH M0k EZ R 22 LD TE 550
ThdHENZD,

It BEE D 3k

MEHEME D A IZIBIER TR AN L8R TH 5, KBTI W THERENE D o3k A3 #1477
HDAN=ALFEN TRV, ERERAORMNIBZ LT, BEZHOY A7 &
T DI DSHEIHRE THD & DN D D, FEE NERGE R O A I I XMERENE D 2580
Bz Rm"d b DONREL Hbiv, MEREEO SN EIEATRT, MEREYE D5 F SI2HEST
PTHLILEZRTHMNBREIND ZEDRRETH D,

BlziE, DNEFERBEARO L=V T AT U E TR TH IR, bot biifgke &
ZONDLMEEBEOT AT XMl E o5 2 L0, NEFEBICE > THrHMES
fbaEz Lzt RN T\W5D (Sugawara et al, 2004),

LT XX TR TITNEREBEEAOT AN~ LT F v LT F UT VD
IAATHXO3HE WML Z DT DAL BEEEE D D ERCTHER STV D28,
PEAEZ DT DA DO ITFHF L 2Ry (ZEEELZFTZ2W) DX D THEOHE
REE LTIIMRTHD Z LR b NnERoTe, ZORFILE bR WENIT, SRR %
LD HREM () & L THHKILLIEZD Tl heEEX 5N T3 (Kawakubo,
1990), /NEFGEBGUN T O X 9 e lfilfEEZ FEo 7 <~ Y IR oMM S Ty
o, ZOWHEIRNEREE TELELZLEEZ DN TV,

INERRESEAFEOD X 7 X B HMEREMEDY 0B L T 5 (Kato and Nagamasu, 1995),

BERORKRELRZR

BEROARBGIE, NTAHFBON T NIARGER, 772 - ~LF U T 22O
HFET. X/ IPART U, X a vRICBFICAROND Z ERA6ND VN, 1994),
T ERBROBLGR, #HEMTH AN, BERBORFHEZRL TWVD,
NNEFREEBECTIE3HEOXF /7 REAR : VXY )%, AT F Ly, 2 XU ANTHUNIAR
ERREND, 2D ORITEAREDOHIEFENHICA-> THE, M Loi@iE AR
fbL7z & HEE ST 5 (R, 19925 INAE, 2004), FFICD ¥ v/ 3K 4~5m, # D
BN 10em 12 b 725 KRMOAKE 72 5TV 5D,

¥XaURI VI I VBOAIANAYFFa UL ARMOEBICER LA ONT, EARN
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OARIL LTI EEZ DN D, BHEMEEOE SN 3m IZETDHZENH I, @HEDOARK
SRR —RIEEA O R A FEo (B, 2003; JEE, 2004)

WY EEY DA

NERGEE CIIEY & Bh oo FEFREL R D TRLND,

BlZIE, NERFEBIZIIA ALY~ AFTT, FPFUAXEY, FFFFUALSXETD 3
HOBEAASXETERS D, A XETBIIEICTHFETLIREAF U7 aXFHIZ L 25H
HARERESHE AXEVEO LRI L TUELEAEDOEE 1EOALF V7 anNFEHD
FINERY AT O FEF R A 89, Yokoyama(2003) I3/ NEFGER IS M T 54 X ETJE L
AF V7 anNFRIZOWTHN L, Lo Es, O/NERESICHE W TRR SRR
BT DHAXECYURBHMOEEREENKSL LTZOL, QA XEVREEATF VI aNTFHOE
BAREBBHEIRINTA T anFHOWEICERBEZY, QX ORHEMETFIREID
HIRDE Z 52l DICA F U7 BOBRBRNERNETCTZ EH#HHRL TV D,

Fo, Bko X o (RBEOEAZSMR), W EI/NEREBICEBN 2T U EN W
Mmoo Z LR NEFRGEEOMMIZ, TV ZFOFE THOERE ST 5 2o 0k
NEROWEKZ LT L7 EEZ LTS (Sugiura et al. 2006; Penberton, 1998; #
T, 2007), FEEOLVWELFT 7 I TIE, DNEFES CHEHICHB LZEEXBND X
TIXBATHY A=V A X T A T INaT TS LTEFESER A b Tn D (f
A, 2008), AIED, %< OEBETRON DIEOMEREMED L b BB R R & OBRN LA
ULt ThrEZELBND,

2.a.4 B

KPS BT, —EbREREDEME SRD ST EORWIEFERTIX, £2
WARLTWDEECEMIZ, TOMEENBEZEDL Z LN TE, L2bHEROMEWMER
Lo TBEREBLELLDOTHDL, TDORED, TIICARTHAEMMEOEREZ LD &
HORFEDHIBENE T ML TN | RO N EREORO LRI
VN & o T YEVE IR A i 72 R D O & D AF N 72 (disharmonic) AW % B Ak
T2,

NERHERBICERIMLTW O EEOCEMMHZ WD &, WAE 1 ME, CRIE2 T, M
ARITHETH L, BRICEAL T, fIZIXRETIEZHKRTH L2 HHBEICBN X, A& L
FRN=RI AR R EOHEBEHIEOATHY . NATRFTIELNRWRATH D, —
T NEFFERICHARS M T DR RO 30%., FEERBED 90%ITEAELE S TEY ., 5

L2 BT T EHAATED 2 VIXEAEENIEFICZ N LR TH D,
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ZOXITHEBHIIRENDELS BN MES THDITD, FEOEWMHMBMAE O %
. FERAEMMBEEER LT, TOEWMEITHRED LB HETH T, EMOZE{LT 1
T AZHDOY - VIZTXLHFATH D,

(1) WHELEE
BEiEEFLEE

EROEEMILEE LTUX, AV I T4 A2 ORI -AEET S5, IFHAED D
H, RITREDOHDa T VEHORN A L TWDEEIT, MIEREOAERERO RS EZHE
IZERLTWD,

FHY U I A A ayE VIINERESOEAETHY, ITUCN oLy FU 2 F2007)T
CR. BEAD L v FU X MM2007) THEMEMIAAE T A 6 (CR) IZitd#i&h, £/, AARE
N TIE R EW(1969) & L CTHR#EI N TV D BIED A BT HEE 100-160 §E T dH 5 28,
AERBOHB L L OR#EORMIIZ O W TIE TBEOHRERN 4.a.2) B,

AR, RS, B, hiEE, MAE. MMES CEENERINTEY, wE (BT
EIZA, 1994) CEE CHI A RAERERAE O TS, BEIX, 18 B 55 DMWY D
RBIFEE, B, Ef, ERLEZHMAL T ZERHESRTWD (R, 2004), *
To. AA a3 rEAE s L CEERMMICHY , ZOBMEBEMIIA A=Y O
AERBEELEEL TS Z ERHRE SN TWS (McConkey and Drake, 2006), 4 4% U
FAAaTEVICEHL O RO OMAME & L CEERMAICH Y . NERGESOR
MEMERFT DT DICIEIARARZETHL EVWR D,

ARFEIEA S TIXE DA, Tk, HMOEE CRET 22, 12 H TAI»5 4 A TH
ETRHFEOHIBICERMZ LT 5, KELGHT TORNIL, hoFdA=a v TV HIZH A
BNDN, FHMICEFLT 201E, KREORKETHY ., ZOITHITEMITELEE 2 b
TW5 (i3, 2004), [FEBATE ATV IA4avE]

BIEHILE

INEIEGE S O I3 < OBFENSAMA L TEY ., 2T ETIC6 R/ 23 MAHR I
TW5 (&, 2004), HRTIZ 86 FOMENM LN TEY (Jefferson et al., 2008), =
DOL—EEPKTE T 4MARS & HROMWICIE 82 MOEHHAELELTWD, /M
HRGEROEWIZIZZ O BRI 3FOERAEAR L TWDHZ LIZ2d, TR EFED
B IR oA - FIET 2B OIZEAEREENTWD, FEEICELTIX, 1Y 7+
V=T ERAX VAR, ANUVARERBIOEKE R LIRS TH Y | T T HEO
ARHE L TEHEERHBO -2 W25,

INEFGERBOEWICAET S 28 D5 H, TUCN O Ly KU X L (2008) 121X A V7
I, vatr BRI FHAITT BI VU ITINENIL, vy au IR VU
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ThznfBEIncnsd,

NERFESOERTIIF Ny 7V IR0~y a v s VT OBMPHERINTND (R,
2004), Y U7V TEBEDOEZIN/ANATARAFT I AnFTEMT 208, NEREELT
TR OEREL Z NS ACREEBES O R L 1T E A ERIWR N ERm b T

A OENEEZT TV D EBE X BN TS (Calambokidis et al., 2008), /N& G4
BEDITAERFEHERSICBT AT N 7 70 FERAEBMO—>TH Y | JLRKFEFEHET D
EARBEOZESEM E L CHELEZOND,

(2) B8
BICIERITEI N DY, B ES ICEZEZOND EBb N, KENSK
1,000km HEENT-E LICH D /NEFER ERD L, BICLoTHLXTNIZERHICRETE

DEFFI TR, KREBICHARTEEL TWAREEUIR O D, LavL, —HES LT
ROV 2 200 T L. REICIZZ2 OIS OR R BB AR L T 5, NERGE
B. NUAGEE. BT RTRBEOMY OB, B2 WIS B Z R LTV Ao
FEAEREOHBIZLP2BAMOFETH D E VI HERAH Y (Ono, 1991), ZHHDS
FHPBEBEEBRICBW TR T HREITIRENWEZEZOND, DT, HPREBHEOE
ML L LT HEEHIIEE LM TH 5,

NERFE B AL SN T EEIT 156 H 41 B 185 FETH LAY (M A, 1984; HEf,
2006) . 2O ) HHEEMICHBLREEDOH 5 H DT, HLMNITERANZ L2Rgk SR o 7
FER< &, 14 B 418169 L 725, ZOH CTUEFE, BIPHER SN TWDHIERD SH
X 25 M(FES 10 FE, ¥R 16 ) Th 5 ()R, 19705 N, 1984; HASEHBREZR
£, 2000; Chiba et.al., 2007) ., ZOH)HLEAMIT 2 (Fo v IV A A7 w) | [
FHifEIX8F (AT T AV Y TH TAHTHTANN, AU T
IRV, AT eI KU NVTF AT A, AF U V~Ava, AV TIT U T
U) Thd, £, #HEMICHBLZHKOH 2 HEDH> B, IUCN O Ly FY 2 ~2007)IZ
(E 11 FEOREIASEARSE - R RN RS TR Y. WL EN 28 2, VU 2% 3 fif,
NTR5FEL > TWVWD, I READOL vy FU X M2006)IZI1X 29 FEAGLHEH S THY |
WIRIZCR2S 1 fi, EN2Z9fE, VU2 13fi, NTA 6Ffil7eoTWn5, Zhbdoba
TAT RFY (VU EN) GEIANZEMZ TUCN oL v RY 2 M2007)D T > 7 | AN B
BADOL Yy KU R R2008)DT 7 TULFFEER), 777 HAU RY (EN- —), 4—
oIV RA2 (NT-VU)), #7 A2 (NT+NT), A7 v (VU- —) 0w
NEICE > T, HEEMITEEREHEM 72> TS,

INEFGE B ORESICE LT, MEFEEBICIT 4 MOBEARSNERL T\ Z & BNitek
ENTVDER, BETEHAZ7 e 1 EOANEAEREE LTERELTVS,
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RBELZORBBICORERT H A7 aid, £ O AETFERER A0 IR 2% LT, MR
Toh D/NERE S CTHE O EZ R 2RO EERL TS,

INEFGERIIAR LN O S BN TZMFER Th L7, RENOG XYY FHITHRK L2V,
CORDRETIE, BEXYYXREPRELGT LT LLIRB@T, A7 RkET 5D
ERHEINTWD, 7o, BHRICER T2 b FE L RN 2O, B ITARDE D 55 Ik
TWERTHA 7B CE R T 55 H 5 (Kawakami and Higuchi, 2002), A 2
L, BRSO L RE N ATEO /NIRRT, RN LEsHREE T, Mk
BIA, Mep, HERERARGTEMAT L1k o/, 20X, WBERETH D/
MR T, AL CIXEERENRERY | MEER D W AR (= v F) A
RSN TEBY, ZOERBMMBCIREEZ A 70139 A (JERK) LTnd,

—Ji. AZwix, 1,000km BN A SRR EORFEEZ SN TWSR, BIETIE
BEmBLHEBIZLNPAERET AR WRRRKERELZ D OEBOBITITAEREL TV,
DED | A7 O 1,000km F ik x CNERFEBICEIE LR, BITEO A itk o
TIEEHZR T2 1E km OELABEOFEEEL 2> TnD, £o, 2T TRFET
TEREGEE LR WUSENTHLBENHIR I, EERFERICEERN D D VLB
HEWRA LTS (Kawakami et. al., 2008), ZH 5 X8 THEAL L2 DO KX 72 R
Th s,

THAYTHT AN NIAT AL (NT - NT) OFEA T, 2006 F 04 EHKIE 40
PRELHESN TS, MOMRFIEICEID 2006 FICENA VB ABEYICHEE S,
REA . BMOKES, SCRRPA R LA CREBMFEELE ML WD, REORIRICHO
WL TBUEORAIRDL 4.2.3) B,

INETRFEBOWEICE LT, ZHE TIZ 20 OB AN HRE K1, 1968 45 LU B Hh
TEBIENFILFE SN TN DHDIX 15 Th 5 (Chiba et.al., 2007),

e CIx, AEYEROBHICERDMATHa 7Ry R 7 a7 v 7Ry U RNEHE L
TWb, 2056, 27Ky RV IFEEFIEDEEHRKEEE —OZHEMTH Y | /NEREE
BITEE L CEE L INDEA - T, 2004), £/, TNOHOMIEINT A THEHL
TWD 2, NEFRER CTEIT 2EH L TBENIZE LR >TWEY (Eda et.al., 2008),
B/ u I XFXF RV IEEARIHEMEE L OMEFUIZLAER L TR W & LRI Rk
ICABLTWALRETS, /NEFICEAED S WK L 2> TWd, S 61T, M@ L
27 AR FUICOWTIE I BRI T 27 SR LIELIFRBE STV S, 2000
FLVBEO 7T THRY R OBMIC, 7ARY BV OB ARKT D 7 EEIHD A
BEMENEE > TS, 2D ORI ZRE 2. 1993 420> b ke S 41 T U 72 ASFE O {7 3 54 Jift
FEOFE Z 2006 FITWET L, NEFHERBICEIHMZER T 52 & 2 BHF L THENE
HHNTWND, REBHEMFEREICHONTT TBEOREIRDY 4.a.4) B, 2008 FFiTix. 5
BN O TOZEHMM THIBRBICBELLLE THRENT>TWD, 7THATU RUDBEEITE
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ETAUE, ARPPEICERT 27 AV RVE SN BT 2M— 05T & LT, #BEHIX
HEREHHE D,

INETRGE S CEIAHERSNZEEOIE L A SRS, WARZ ERAEBNMNE 5
LDOTHY, NEFREEZPHOLRET 2008 Z ., £DD, NERFESIX, 47
THIAFTF RV ZIZLDHE LELZL ORI SOHEERZEHMTH L, S 5IT,
JAV, UTA A, vFRY A0ahll T ROBRBEOGAOEEE RS> TNDS, Z
DEHIT, HEHIIFE RIS ROBEOLZET 2ME L L THERMEILS D,

M 2-16 /2 U OS5 X 2-17 A udHhA

[BEFFATE : A7 1]
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INERRE S OEBER 2 EEMEIZOW T, LT oM n A/ fsE o 4 Bl & LT, Birdlife
International ® B\ & B B4 B (IBA) IZfRESINTWVD

BEIE . FOWETHBHZIZaT VT AT RY OLRM
REFIE « BRI - KUFlE © TATTH T AN NOARM
BEIE - BEAETHLI AT LR

WHeE @ ATV oL EM

FohEREESIX. BEAFEA 7 o4 Bl LT Birdlife International O E A &4
EH (EBA) IZHEINTWS

(3) Nek#s

WERCThLH/NERER T, EL<WE2Ex CTESA CELRBREOREIT D2V R, £
Nz R OBEMEDR R EINTWD

PR IZ AT T eI FI MU~ PEVDO2HR2EMNMEELTEY, £
DOHAAYT T N ATIFEREEAO LY KU AN (2006) (C¥EMEREAHRE (NT) & LT
SN TWd, £, MNEFGERITEICIE, WIhs IUCN DLy FU X 200724
TV IFAHH2BAM [TAYIHA: EN, THUIHA: EN, A~ A :
CR., A% H A : CR] WO LTWD, ZOH LT AU INAX, EBFE, NEFEE O

CEBELCHEINAZIT) ZLAMBINTEY ., AOROEMM & U CHEME T E 22
vz b,

FHVT T NI TBO N BT EICH EYEOE RS O B3 TH DA, NG
BICAERT AT T T MO 71T, i E» D EORBALVEREZFHL TV
(Suzuki and Nagoshi, 1999), ZHiE, BEFELNWRWEREICEBWT, AU T b0
TRERBBBICE > T=y FEERLEBR THDL EBE I LD,

AL, THETKRFEE - 42 FEICERICOMT 27— b ~EX MBS O—Hif L
BEZLNTWENR, EFEOSEHFHINEIZ L > TONEFGERICEAOMNFETH L Z &7
Sz (Horner, 2007; EH, 2007), 72, FEAIZBWTYH, FIEH THEHKR S 8
BHERND 2 Z L, S KWFIEOR THALRE HEMNRES BB L OE SO
HL£HIZERTHLOICx L THMESERAOEEREIIREISEEFTHLZ &, R ENH
BN TS (K« 85K, 2009), BBLHEE O TE K Wit OB A KT 5 &2 5
NHARFED 2 =— 7 I B Re 80T . /N JRGEE & D B A O AL O FE 2 7R EH 2
REFTHDLEZZLND,

TAUIH A, RO - SR O ICAERT D8, IR KB T S R
25V O OBEFEMIZ N TV D, EREFEETICIE~ Y 7RI, b B AT
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W% BlE+ 2 BB I N TEY (Bowen et al., 1992) . /NEFGE ST Z OEMICE T
HALIR DD e KR O GE & 72 > Ty % (National Marine Fisheries Service and U.S. Fish
and Wildlife Service, 2007), /NEFREES COEINT4 A TR 9 A EAIZITHhL, R
FAE L BEBFIETIE, R ZAER 1200 B & 700 [FIFRE OEIIAHER SN TND,
HAAFTL Y= AN 3~ AERBEDEIZIT I 2 b, D &b 500 BLL Ok A
AZPNAEIR S 2 ISR L T D EHEE SN D, F 7o/ g O E R, i
WoOT AT ITAEMERR D2 =— 7 BRI ZM %2 5729 (Bowen et al., 1992,
Karl et al., 1992, Roberts et al., 2004) ., fHRAJIZE R Z L WATE O A RECHE (L % fiF B
TLHEOOFEMMIEOM G E LT HMMES SV, RERIIZHONTIE TERAEDRERN
4.a.5] B,

(EEfHATE : AT Z7 7] [BEfHATE : 74T I HA]

(4) &%
BEKIERLE

INEIRGE R ORI G IE, 2 E TIZ1I9R 40 o A& S LTV 5D (F4, 2002),
—RRICHEVES CTlE, BEDSRONTZRVWEH CTH D Z EXRR[RBERUENARRERZ LR LI
L0, KbgE EHA_ATHEENDRNWZ EDRMLATND,

IR RSICB T D EABEAEOBAFEIIRE, LELAORBIZAERT LA TS T F 3
VRV 1IETHY, READOL Yy KU X M2007) THap/EE I A% (CR) IZit#ian T
W5, 33/ RY BAEOE T KREEL ZF ATV KB 1554095 KR IR O ¥k PE
PRAEETHY . K HE BN /NAEIRE B IS0 Ai 3 2 AFE I D TREIRAFE LS
ZHITWD (BH, 2006),

BEAE

INEFGE S O IR I 51 801 O MFANME T\ 5 (Randall et all, 1997), =
NOORIEIIF LR EOIOMIKE Y b~ U 7 F3EE7R & DR Ol & @D &
Vo FREEORIEFIC I T 2 BVE O s g TiE, TR & oo @M A R IS
LB ZRRMED SOV REERCHE T OR BRI Z T TS Ena D G,
2004),

MO OSMITE L TE, AN o2 S % < MOVMBE»SH IS
NOFARELHLT-OEAEREHET20IXRETCHLN, BIEOLZAFET A, I X
AvXva, JFIA 0TI, UAR=ST UV EAE, BRARLOERRE, INEFE
BUNDOOFEN 2L, MAETHLEEZ N TV (HEE, 2004),
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(5) BEKZERRZLE

BB BRI O, ANEFFEEOWI 51X 3R 6 | 9MmMAREShTnd (M,
2008), 9D OIS L, Ty ARV ERIT1IEIME, 7 AR IT2E 3, X
~TERNIBEHEE EDD, T LNERFEEOEGREIIA NI T a TS AL
FAY T IX~2 D2 THL, BREADOL Yy FU X (2006) TlE, A YTV I X~
Tt (CR+EN)), A7 usvyvRy=xzte (NT), AH¥ U F7a5F+H=E (NT) 2)3
F=X~vxzt (NT) O4FERMERERAEEL L TREINTWVD,

ERTL29M DS L THENEFLEOFTHIN &M E 2TERTD2WAENEROFETH L,
—Fh, BEE2EOI L, ATV VI a T T THKKICOARERT S, £, A
B U T X BRI BRI ENCAER L TWD Z ERRINDERICTHDL Z En b,
WINT—AZE I TREMEEZ GNTEY ., WERIZKIT 2K EORRE LTI
R THMIZHID 720y (T - 5P, 2001), £/, I U I Xz EidREEM L ST
WDIZE P LT, REBLXOREOERIFTOKZTHERB LTS,

H=FIZOWT, INHFEEETIIINETICIBTETERRESNL TS (FI5,
2002), ZOOSLAAY U TEY AN =TEIHO T2 DI E TR 2 5% 5 1350 K81
ARLTWS (MK, 2005), £z, R=v A X FEIMOOFBIZHMALTHDEN (55,
1970), FEDONAMHIZONTIZEIL Do TRy, BEDOL ZAF TV U T A=
LEOBPNERHFSGOEARE (REAO LYy KU XK (2006) ; #EAEHRIIE (VU))
LInTVW5,

YR VEHICOWT, MEFFHEBTEA LY A UVBRSEARESR TS, ZOHNR
X, A Y ROV EAFE, YO H=RB1IETHL (B ELZES, 1987 xR - #
#, 2008), BEEHDOL v KU A K (2006) TiX, AW Y KD VBEOY I ~A DY KD
U, Yo U=BoY =2 @BPERMAERTHE (VU) [Zii#ichTWnd, HARRBRARET L
FHXADY RNV 1FEOH T /NEFFEBOMIC, IR, BEHE. WRE. 5h 5,
NEILFEBCOMT D (FEx K - ik, 2008), A4 KBV BO 4 FIZEBHICHE S
BB ORNR DD Z LD, 1970 FICEHO KRR EMITHE S (R, 1995),

[BE : AV UIFX~vx ]
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(6) BRI

INEFFHEEORBEORME LT, MAROESGNEm L, DEERNE-> TV D Z &N
FFohnsd, B, RBREASART 1,406 ERGEEINTBY ., 209 LEHFRIL 12 &,
AL 362 fft ([EA R 25.7%) TH D, MEEDO B ~OBEDOHIEIZHONTIEZ, ANT
RACEDbD, FHEASLERRLEDOKIMICED D, BIRIZL > TEELL DN E
ThO., —MOREHENIRE L, Mol pBEERE R LT D, £, oo
DGR S TSR IL, MAFOAEYRIMAEER 2 AATZ L, BEAOEEZ T IME D4R
REHENTND

WNEFFEBORBEIX, K7 VT 280 RERAR, 3720 TR, IHEEKRDEFE
MO SN D, HAFEDIZEAEITRERZLLLIFIZexy T ROBETHY, £
5 EEIFICRED b O/ NEFICEH LRI W, 2 S/ RIS B U 72 M e 48 [,
O x ~EPHM LTS HT, ZRWICKREBESND Z LT X0 FE - fifE~ &b

72 (FA%, 2004),

J

NERESDODERME

NEROBRBMHORHE LT, BAARLORBMICHEXTEHARORERNGNI &, &
HRET L OBRENR - TWAHZ ED T HERTHI ENTE S,

NG R IR 00 BL U 1 2002 AR IR RUC 1,406 FE o0 B SRR S AL TV D (RAKIE 26, 2004)
FEOLZWEDIEIC, 2V F 22U H 457F, Fa v H276f, # ALTH210f, ~=H
185 fi, ~FH 132Ff, Ny X H42H, 7HIU~vH 20, FoAH 18, 7I AT
suvH 14fEERE, ZOM 10 UL FTOMBEHEOLRVWEE L T15H, AEFFT26 HD
RENDHDH, THOORRESEOEDOK 1/4 NEARETHY . WERBOHBEHEICEL
TWa, FELAMNOEARELZRL L, a0 F 27 2 37.5%, N HD 31.9%, U A
LT HN 29.0%, NFHN25.0%THDH (F 2-4),

Flo, DEREOMERE D R > TWD Z &k, mMoEENOES B TlESETH L
WIZ, EVBFETLEHRRLOATWEZ L 2R L TS, HRIRAENRRSEATHD
Ay FaUHTRSLE, AMEZYHRDRZEAT HHOBEBEE NS W Yem, &S oI
FTHRENRDRN, X, RETEHHEEOELS BWE v AR ANT 2 IR OREEEN
ZN—FHT, BEMI TR LT ENLVBOEREITIW RN EBZ NG, £, TR
VAU T HO L DT BREERAZRAK T T 7 b R H o F o 23 < IR A3 ERES 72
B, BOOREMBSNRNECT, BMEEX TV DIHEMITKRTFT 2T 7 Vv BER KK
LTWb, Z0OX ) 7kt O R F0iX"taxonomic disharmony” & FEIZN CTH Y | BEESE
DEMD—>TH D,

48



£ 24 NEFRORREBAE LR RO

H A4 1 (1989) /NEJREE S (2002)

Order : my COEE | me mr s mam mee DT ver/nk
Collembola [N =ASE! 360 1.28 4 4 5 0 0.0 0.36 1.39%
Protura =T AVH 50 0.18 2 2 2 0 0.0 0.14 4.00%
Diplura askIH 13 0.05 2 2 2 0 0.0 0.14 15.38%
Microcoryphia |1 /IH 14 0.05 1 1 1 0 0.0 0.07 7.14%
Zygentoma “IH 11 0.04 1 3 3 0 0.0 0.21 27.27%
Ephemeroptera |77 a2 H 105 0.37 0 0 0 0 - 0.00 0%
Odonata roRH 190 0.68 6 13 18 5 27.8 1.28 9.47%
Plecoptera IV H 160 0.57 0 0 0 0 - 0.00 0%
Embioptera a7 UEREH 2 0.01 1 1 1 0 0.0 0.07 50.00%
Blattaria aIX7UH 54 0.19 2 6 9 1 111 0.64 16.67%
Mantodea J1<¥%VUH 9 0.03 1 3 3 0 0.0 0.21 33.33%
Isoptera A=Y= 20 0.07 2 5 6 0 0.0 0.43 30.00%
Orthoptera w2 H 225 0.80 10 29 42 8 19.0 2.99 18.67%
Phasmida FFT7vH 20 0.07 0 0 0 0 0.0 0.00 0%
Dermaptera NHILTVH 20 0.07 2 3 5 0 0.0 0.36 25.00%
Grylloblattodea |7 w7 A H 6 0.02 0 0 0 0 - 0.00 0%
Psocoptera Fx & T LT H 83 0.30 6 6 10 2 20.0 0.71 12.05%
Mallophaga NUTIH 150 0.54 1 1 1 0 0.0 0.07 0.67%
Anoplura vZ3H 40 0.14 0 0 0 0 - 0.00 0%
Thysanoptera |7 3v~H 200 0.71 2 13 20 3 15.0 1.42 10.00%
Hemiptera TIALY H 2800 9.99 42 135 210 61 29.0 14.94 7.50%
Neuroptera TIABTavH 166 0.59 3 6 14 0 0.0 1.00 8.43%
Coleoptera ayF =y H 9000 32.10 53 234 457 145 31.7 32.50 5.08%
Strepsiptera VA SE| 31 0.11 1 2 2 0 0.0 0.14 6.45%
Hymenoptera |/~FH 4130 14.73 21 74 132 33 25.0 9.39 3.20%
Mecoptera T AVHE 38 0.14 0 0 0 0 - 0.00 0%
Siphonaptera |/ H 69 0.25 1 1 1 0 0.0 0.07 1.45%
Diptera N H 4600 16.41 35 107 185 59 31.9 13.16 4.02%
Trichoptera [N=e7ad=| 300 1.07 2 2 2 1 50.0 0.14 0.67%
Lepidoptera FavH 5170 1844 30 94 275 44 16.0 19.56 5.32%

At 28036 231 747 1406 362 25.7 5.01%

(UM R 5 523 B 2 == 1E (W), 1989 KAKIE 2y, 2004 X v 51 )

IUCN® L > KU Ak (2008) Zi&, /NEFGEBICAERTZ2RRELTRUAR 5N
WINTEBY, AV UIFA NIV AR, ATV TIITITHA NN R, NFEI MR, &
~T7 AN CRIZ, AHYUZ FUAMNENIZEINTWS (IUCN, 2008), 7205
WNEREA b AORFER, ITUCN Oy FU R R200)IZETHNTWDZ LItk b,
TIN50, AHYUTA NP REYTHIRIIONTIE, 1B 1O/ FREA R
Thd, o, BEAOL Y KU AL ((2007) 121X, BAREDOTF a v OHF THIRD %
NMENWEZEZONLDATHT T VIR, MRMEOREBROFTIIBLIARL L DILED
HERAZFOLZEIONDZIENLERINDIA T I I I a v aI LD, 73
(CR+EN29 ffi, VU30 ffi, NT14 f) AN TWD, 2055, 71 FiF/NEREA
Chy, NERIIHDRERBEOERERAERME > TS, REXFEKICOWTIE TH
TED AR 4.2.6] B,
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iR

INEFRGEBOR DM OMRER L LTI KM T V72 G0 RER R I 7 m 2T R,
AALXRD BERNORY N> TWND, NERFEBICAERET DEAEOIZE A ENRFEX
FHLLKEI 77Xy TROMTHDL I LD (BIR, 1976b) . /NEFGE B I WIS
L, BAREICOL L bDEZELLND,

—5. HIEXKROERZZ L HOFEDIZTEALEDN, THFEALHICASTZEDEZ X BN
TWb, L, EEEATY I I a v dAEARARLCHHATHZYI A I ard
OB THY, HIEXKFOEZLZEODEBZI LN TEY (FBR, 1976a), TOREFILE
HOPTIIRETHD, OFEBAINT I ZFANATIALAVEORLHEEOBEAELEZ A H
L, HERR I 7 v 32 o7 I o7 (Ball, 1992), HIEX R O THh 5 Al e
MEREmy, RBOMIIEELHET 572012, BH L REORREZFF > TV 5 AlaeE
D < BLRIE W Th 5,

TN OMED/NEFRICREZET 2K E LTiX, BATORM, FHIEASLHERZ: EDOX
MIZF > CORFE, WIRIZES> COEENETHDH (L4, 19865 Mk, 1991), B 1 TR
AWTELEBHIZIN AR Ta VHO—HOREITR LI, BCHEIRIZHE > TRARTZ E D FHW
EeEBEZONDLDOORKREZLEHD DL, "TH, BALVHICITEARERZNS, 06
DL AWM RFEER R T, [MICESTHEHFELZBDEZEZ LN TS, 2 UF a2y
BCEHA~ALVE, IIFVLTHE AT/ IREDL I ITBOHRLH KRICHELT S
NEL, ENHDOLLIE, FIREEBICERL TR EDFENTEHA A TWD (g,
1991),

BEEE~DEIL

WS THLD/NERTIE, fERkoRBIX, TOMENEEMABE T 5810 & 5
BRI ED DL ZEDOTELRMICMRONDL, TN, E& LEAREICHET D F
TIZIEWS Db DEERH -T2 EZ DD, BUENER TR OIS BEA R RUITMRICK
ZONTEADORELZROMEIEME L TERERFIETH D,

WHHEEMETHL 7o NA T AR, NI ER, a1 LRSEEE500 AL VH
S anAg i HEYHEOZL < OfIT/NE T, K% DORIZ X > T/NEJR E THE L 72f kR
BAHEMLLIEEDONRZWNWEZZ N D /NEREOHYIFES D 5 L 34 FENEFAETH D |
A R 1% 52.83% Th 5,

ARAEERALME D B IR IS 3 » C/NVERGE R ICEIE L, TO®REAM LIS OBZ W
EEBEZND, aUTFa2ayEHONT IR 200D H 19 FEAEARE T, EAZE 95.0%.
AIFV LR ATHED O L 33FNEAFH T, BAEN 70.2%, F 274 LT RV U A
VER 93D S H A2 R EAFE T, EAFEIL 45.2% ThHDH (AR, 2005), 7 T HH L
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CHIZSHEOALTHLNITHEE LABEAHETH S,

* 25 [HA OV HERE

B | EEZLa R & | a0 | | BEE @
hALY [FaN(EB |DUhEFH e hE 2 1
FHYE I hE 12 1
NRFHIUHE 1 1
TJonAo hE 8 8
FA /A NTOEF 2 0
NI OEF 8 6
+3 FF +3E 1 1
TIIXLVER [TOIXLUE 3 3
YV BELF VPSR i o] % 34 923
ERRCAR TAREX A0/ (% 1 1
TFSH3A0/N(F 1 1
93, 1%} 1 1
ZAEFHIT/\(F 6 5
YBT3 (F 1 1
EATa/\(F} 3 1
I/ F 15 3
aAY9FaY | aARLVER [THARLV LR [9THELUFE 3 3 - - 100
2L EF BT LR 9 6 - -| 66.7
IILATY EENF/SF 20 19 — -| 950
NLY EFR HIFXULLFE 47 33 - -[ 702
VLY EF ESFAHYOLUE 18 14
SYFYYILIF 2 1
FEVOLLUE 1 1 93 42| 452
VLR 64 24
A9 HLIFE 8 2
INF INFHEE FFHINFEE T7FINFF 20 11 - -| 550
INFNANFEF LA INFINFF 4 4
NEUNFR 3 3 » ol 818
aLThNFI\FH 3 2 :
YNFE 1 0

BL_LTHkL7cbDE LT, AHH T T 0% V)& Boninella Y 7 LAV FOE A
BT LVIE Ogasawarazo HFEDO/NERBERENH D, ZHODRITFHEENTHEL T
oL TR, ELMIEOHMETH D, Fio. 2T I FII/NERE A O YIS
LTHSMELTERY, NERBEENTHECBHBLIZEZEADND X T /) XROLNLENLD
T LML TR Y, WL oo FEF & LTHERSND (1K, 2009),

ANETRGE B AR T, BRERSISE 72 SRR & HE S D i O FE & 1T R e SRR IS L L
BAHMELLTHWALOD, ZINLEENTOMEREAL TV RNEBSZONIERAL
Nbd, ZOZ Lix, RETEHBEORENE DL ERMUHAIZROND Z RN —FKHTH S
D, NEFGEE CIIRR A AR 2727 THD D LW FEFLL RIS, f
ZIX A IFV LAV EFEEDEORBREZ AL & AL TE X —DBERKRIZR > TWVD A,
INEFFHERBICBWTIEZO L 9 2RI R TELT, 2O I XY AVBLHO R
HAFHAL TS, Z2OLop, BEBETHL 7 XY A7 IFX ) H T, FFICERT
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HRFEOIENIAS, A==V 2 RX T VANEWVWZIDHFETHD (Sugiura et al., 2008;
Olesen et al., 2002), 2N 5 DOBYEDIED L S 1L, ZOFENH 7272 FIZBE LRI
DETOEWHOERSICHICT HEOICAFTHEHS THAI ZLREMHILTEY
(Sugiura et al., 2008) . &SRR FESLICED ETO—DDEREE I NS,
INEFEBEORBHERAEIREEETIT RV, MBI HFEINTVDEIIIFT LY
BT, EFRICR>T, FXVYEET M IIXY | AU IAA oD IFIED
PRECEALRFENBRLINTEY BEGLHEM PO S H 5 (Hasegawa, in press ),
ZOMIZHFENED T, RMOBEAREILSBOREA SN D TREER SV, FREOEAT
WZRWEECITE L EEEA OFEDOR LR S5,

EYEOREGHEERRK

INERGERBITRIELAAR L LT, TOEVHICRY BV, RELZEND D Z
SRR L7 THHR, WY BdH D8NP 2 IR R CHERARNBRMAER S,

THBETERWARRE D D,

— I, BV - AR ICB W T T VER A AR LTHBIL, ABROP TS
FIEREEEZRTTZENZVN, EFEOMIEIZL Y, B EO/NEFE S TIXIFEIN
TURWRNoTZENHPILTE e, T 2T, YO gV T 2 1B/ =
WAL LTz, MESMVEMRIL, MR EE N O T 57207 VAR LE2BE 1 H 0,
B DB ICI W T, 14.8% ~53.3% DM N IEANEREZ DT 5 Z LM AT
% (Bliithgen and Reinfenrath, 2003; Oliveira and Fraitas, 2004), L 72>L. /NEJGE
T EEFEOT VU NSRRI O LD ITENERBIER L TWDHHEN L (Sugiura et al.,
2006) . {EANERE L OFEILRERD 7.5%DHIZIEE > TWD (Pemberton, 1998), i b
7Y ODRVPNEROARBRRZTHELL TE72, MBOE{LORLEEZEX NS (I,
2007), 7z, MMARBICIT, BIEBERITEDH T 57 VENTZ L A EABET, AN
RAEREFRELTHETH D,

I ERAERRROBANDMRE L L T IIAREERAZEHEZRZL VWD L1 %
WA, NERFER TEAEMLON TS 10 O 7 I I AFE TR TUKFETHY . b &
HERMOT7 FIIARNRWRoT2EE X L5 (Nakamura, 1994), F7-. Mt S
ZIET7 FII AR RFEIRALTELT, EAboWn W hEARRLE L THERE
EThHDH, —MIITIZI I AN ZOEE 2 RI2 LTV DI OO &ZENL, NERGE S
WCBWTIEY I VLAVEARE TWEHgEBEREWY, £L T, 20U TV AVEHE T
BAENE S /NEFRFES CTHRABINTWD 25 o9 b 14 MREAFETH DL, £/=. 25
FOHFIZIZFARREEOZENTEBY, EALIZITEAOHETH L AREMEDOH LT
BENTWD (JUEIED, 2008),

INEIEGE B IR DAL SYEN T RFER A ST, HMPEO AT NF (8 10 FEo3Hk
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REIN, TRCTEAELEZZOND) OHBRGALTND, BIEIIA RO ST
FThHLEAIUIVATFRHMLTNDLEN, B/ UIVAFORALTHRVESR
HEHEG CTIEHE DS EATFT ASATFERI VR VAERERDEI R TE Y . B TR
NFORTOEERERHE LRS- TVDIHRELTHEERGFETH D,
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(7) BEEBRE

NS DR RO T T WSS LD F LWL E ROY D ICTED
HHE LT, BEAESETOND, HEEMICH W THEEREIZ, HESORELE SN
AL E B E ISR TRENBRBMHO 1 S TH D,

/NGRS CIEBIAE £ TIZ 23 B 44 B 130 MO R BN FLEk S L, £ 0 9 HIERF X
104 FETH Y. 94%ITH 722 98 N/ NEFFEBEAE TH L (THE, 2009), 7EKRFED
HEART 80 F (5 HEAM 74 fE) THY (TH, 2009). RO T TILHEEERPK
WZEBRRMTH D, NEREEOEEREITZ, TUVTKESLSI /Ry T, AU RVT
RESRR i A RIR L U, Eo, DNERGEEICREE LN E Ok xR T2
O, TOMBIIFEFIC2=—7 Th D, #ENTOMGRBUL, NERER TSN T
W5 100 FELL EORRERE O 9B 983% 0N/ NEFEEOBEAE E VWO R E LT O L,
Z ORISR OBE SR IX, DNA ZHWEMEICLIVBRHSAh>oH D, IE~A~
ABTIE, BR25E. BB ICART LI TH-TH, W UAEKRKEZ & 5/ITE
REMICEEIT 228, ZOBBMARZHITR RS, ZHIERRDFIESLEBEETNETNICBNT
e R UEBDOETFERXA~OE SN EE T2 LICED2bDTH S,

F o, DNEROREE HEITEk A 2EM A 7 — L TOENOGEREZ R L TWD, {bafEs
BUERE O g 2 B 13l £ G BTE £ TOMALRINICHED ZEAL ORI EE A B D Z &2
T&E %, —FH., REOREZ(ICHT ZBEETPFOEIMEZ ST B FET D,

B, R IRIC OV T TBEDORERN 427 TR,

BiREEDE
INEFRFE B OBEAREERBEOEJFICOWTIX, 7TV T KESCHEARLE, 270307 -
RIXTTREODKFEHEOHEDOEA WD, TAbOREMNALES #h LB, L
b BRNERICIZ E D FENWT I DB OBEOBNMEREE 220 | BERDND WL
Db ORI =TI hb (i) BHEEATS, FOTod . NERGE S O E B M EZ R o
LARALTHDL L, K2 ORNZEIT 2 BOMAIEL., KELHIERSIE., &2 WIT/NER O IC
MET LYV T FTHEORERFEM L IZNRYOEVWEHY, EFIC2="TThd,
T, DNA BRATIC K 20 T RMHEEDTOIv, WA~ A~ A BB HARRLORE L O Im
e/ e L= Z & (Chiba, 1999a; Davison et al., 2005), £7=, T AV AT/ T 7
HA BB~ NI RABERHEO TNV —TIZERTHDLZ ERHLNER>TWVS, I har R
U7 DNA zHWiz o FRmFARIM N S I1X, DEFRICBENE LD Z <~ A ~ A ROGERBN
B o) TREZRESHEOER 2R 52 EnT&s (K 2-18), 2F 0, FHEIC
BOWTHEHBEOEREBIA~OESENABRVIRLEZZBERTHL, RENPDLRXEBIBITREAL
ToARSERELL, E TR R, PR RN, M B CEBOARBRICHLL, 205 H 1R
WEBIE~, LB ORINTH D ¥4 EWT T b &~ A ~ A OMERIID RIS~
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WL, BEFENICEALCHELIT. BN THOR LM, 8 hve, # B~ &1k
L7z (K 2-19), ZOEREROMESIZHE CTIERZR LR/ o< &b 4B L TR
ETCWD, Thb&x DRMTHALLER LY A 7 OARBRIIHEMIIIFET 2, 20
K9 72 AT B 225 P BB AETERR R D U RO Z AL L TR v o TV D T & &R
L C\% (Chiba, 1999a; Chiba, 2004),

ﬂ:ﬁzﬁ&*ﬁwf (B:&)
L
- TR Iz A~A (FEE) g L5,L6

01

1

L ExnsA~A  (BRELED) s

AN EwA~A  (FEEAED) 6 SA6

12

CobaefoA (i) % & E5.E6

XA A~ A PN5, PN6

(I8 L)
XIAT I A=A (1) é

BRI E~A=A
® (k)

'@ 7/)‘77577474’$“B’*”
(l%%ﬁﬁ)

——@ nsrerer (BEBEE) '- =»

HS4

{51

. HRAD S A~A (BB HUER) g
o ARADS~AA (BEE PR ‘ | Hs5
@ THAEEAA () ‘.

@ TrreasA~t kR 6 Hi7

_' TFhEwA~<A

(R BRIER) «H -

@ T s

ﬁ- 11
(RERAL T 5)
B A (A M1, M2

9 FFO=hI~wA<A

Cc3
(82 D) 6

1

IAVHH~vA~ABEL (W)

©
| l. IADHEAADE ()

ANTTF DA~ -

o emicm @

® s tvd & v
(B

T=URNEIARA

® (L) N1

v ~A~A Euhadra herklotsi

X 2-18 W H~A < AJ&D R & AR OBILR

I b= KU 7 DNA (16SrRNA, % 1000 %t & 12SrRNA. ) 600 H A )IC S < RBBIMR, FRALITH LM, &AL

R e RO B (A BESLEH B (EA), F/2, FEOR SN 2-20 (IG5 (Chiba,1999a; 2003
Z )
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— 1

—
AR
— it i (RE)

ERIE

R B8 B BIIE
Ked
!

X 2-19 B X ~A ~AJF O EE & B B 1%

Chiba 1999a ; ¥ 2-18 D4 F R M BRI K S . B ¥~ A <A JB DOHEE 4y BRI,

G AL

INERFE I OREFE R TIEZ S OISO FER A2 R D52 LN TE L, Bz, FFTMIC
ARTORITAEERRD R LD L0 ) Lok, AEHNOMMEEZES HBUIZNETIE L A
CRE SN L DR Do TR ERBFITH D, ZHUTIT/NERGE I 2 v RE /e 2%
EovTFTOEBEENRRESEELELEZLNLTVD,

AL <A~ABITBAFET L9, (LAEEZED D L 29 MRS NTND, ZOREN
IZBITDELWEHELITITERIOZBL A2 O BIC A RESTELZEBZEZ LMD,
HE~A~AR/BTIE, FACHIRICAERT2HEOM T, PRI 2501, RIRT 2882
L2875 T2 (Chiba, 1996), Z iU D IXHIFR CHEZ BT M L, HEHARD
FCAEZEBRT M EE, ZOFMTARD BT TR MEIZHEED DO B L W
AR EN D, &b, M EofER 2 FEFT 256, —HIEXHICEERD
THEBICHE » TIRIR T2 TEA] 1Tt L. b9 —FHITHERBOEXRREIL TKRIRT 5 TFR4A]
(Chiba, 1999b) IZX4r &b, 2D K 9 2EERRNOE N THOFESERIT KB S,
Bf B CIEFOE RN E /P R EoBITREE, W EMEOETERERELS D &
WO ARBD HiLD, S HICEDOEICHBITR L 2FEBH THRIVRLEE, 55,
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Eo

BARARMOBCTHE UAEERLY & AFITEL L EEL ST % (Chiba, 1999b) ([
2-20),

A e
B "tﬁ CERER A
& 7 et Lt

‘ | S o7 ———= M EME(RAE)
~ 7 ST '
N UR -
SR S
ST 'I,/ \\\
PC2 R
0+ A4 N /ML C3 —

PC1
X 2-20 HEZ~A~ABOEIFEERIC X B EELIE

TG L 2O ED 7 Vv —T b, PCLIZFHDO A X, PC2IIMBEORBI LZOD/NSSDEREL LD, TS
FOBEOEEF 2 (POIXEE 2R L. ZoFRICEOT S (X 2-18 B 8) &I TR BN RO REE =~ L 72, (Chiba,
2004 % k%)

FAY T I ~FHARb/NEFRESERBORERH CH L, WMEICTKHSNT 15
L BFREOM SURERHEEZ G4, 4~7mmiEEO/NRFETH DM, BEN, AN S
WELL, MBI RBEISHIERSRE2 R LTS, fl2iE, LB TIE, KEBO Lo iEE
WZZ2WT =V~ XYaAeh NATH U I vr~FHa, BERZSTHENS LHEEICTAEET
LTI M ETIER AT ) XFOELEREICARTHEARANP X T
O 4 FENFEFTAINCAERT 5,

TP TARBICBNTHRHOBREITELNSZHRILEZZET WD, KBIZIZZINET 14
FEE WS ONDOHBALH I AL, EOF TIIMIGICRFERANZ TV A0, PhEE
TEROPENELY L AR A 728 FUEESITEZ 20T RO REOZ B3
HETWD, 1EBOPTINIEERDOSERIZ M5 b2 x0T 72 fEpE HBEIT R b
CThHd, PlAERNEICENTCT, BEBOREIS TREOREIZEVMHI~AZF Y =
PHA (a2 7 b X)) BERBOTWMICAERT 2T F UV~ UL (YU E
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), wEETOLEF TS ENERORMICERT 2~V R YA (FA) @ 3
FENAFRFIMICAERT D, 20X 912, BFOBREM L5k & £ BSGET O s Ab 135 8 72 BRI
HO. FOLEMITIEBBRESCAEER~OHEISOERTHLEEZ NS (M 2-21),

IVHHAE H£EIBE  AHVISYIFYIRE

L&D

<RI A NAT TR ET
X 2-21 ZEEBRE L FHROEED %

NEXAXABUSMNC b = FHABOATI T T ~F Y TRICH O THFTWICERT 2EFEMICB VT, £
EBREICHEIBOBEOLLAROND, (BRE : TER)

BoEDBEERE
NEIREE S TIAKE M MEA ORIFICHIL TH 0, fba EBAERO LI LV
ENHBIEE TOMELRIICHED SR O RN EELZ B Z LB TE B,

R~ L EOEFHOMBEN O LR R I~ A~ A BOIAFEDBELIND, K
2-22 1%, RELEETHRICZLADREL T2 2RO, RERMEFEREELHNT
FAEEMOFEREZRE L, REEHZE > TEEOE(LZEBHLZ O THDL, ZOKR K
D K2 THEANCT R COME TIZIEFRMEHICEERBENELDEE TWDLZ LR 005,
Flo, INERHMICaZ DA~ A A DREPHER L TND, ZhbhbhE~v A~
A DFEMZEITIE, ZbOZ LWEEN R E . 22BN EX 2R H 5 &
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I, Wit Pl DY — R Z ER gD, Lnb, TOEIETETORK TR L T
X CT\W% (Chiba, 1998),

S (5 4RI

X 2-22 HH~A <A BIZEITDEDOERE DR 2L

4 TEMUBEORBLHEEBEDILARINCHALNDIBEOKENE(LLEEOB Y LV, T e o &,
&7 vy MIEMSZY OF¥E  (Chiba,1998 % &%)

—F. DEASARBTHETTOEO T o RAZRTHPALFITLHI LN TS,
REBIIBICAERT 2% A D~ A~ A5, BIT Lo TE bk & B ERRHEIZE
WCEBIERRBE SN EIT L SOoH D, ZO L) RFNIREOMOFETHE Ao THy , A
DEA % - TS i O I E M 2 7R~ ¢ @ & 72 5 (Davison and Chiba, 2006) , — 5,
RETIEAZATA LT F IO EIA A DHMOFRIZH D LB NT, 2D
SHOMREMNER SN TS (K 2-23), —#xA9IC, HIBERYFEEEZ X 2 %58 FR it <k
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& 5t (RETRIFE (L) OFE CREENRI Y RN D &, BOHE - 72 H£H DM Tt

AR END EEZLN TS, WIS ASALTFFODLE~A~ADHAADOFHIC

B DM X, BRI DR CHRE O LN EEE O EEEZ Ko 2 L IC XV ERE

bOLEEZLIL, 2 BRRFHEMEOBRERICH LI LERLTND, £, 20D
2R OMREEEITREOPHPRFEEOL LT, WTFhoHEE b RRD/EE O

GanbHY | BN ZHREOHELZ G2 THRE) )OO ESTHDLZ LA RLTND
(Chiba, 2005),

QL P v
@ Hybrids
. O FFiivhdvA~A
L ]

X 2-23 REBICBIFDIHE~A~A LT F IO~ E~A~AROZND OMERE
DA AT 1992 4ELUFT O F 412 IS < (Chiba, 1997; 2005 % i Z5)

SO DREEACICHIE L, IR A S S E R bV D, A A S <A A DIF
BICEET S - WOREIE, SAREO Y 2 v ¥y T UIRE L, IO & R B
WE o, TREARORLIELNIIELETTTHD I LER LTS, I, +
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HHYUSY~FH TR0 LFEIINREOE A4 U OEEBICHRENICHENS, ZOfEIT
T2V YR IR ALLLLORBETHY, 72U~ Y~ AR RITOEE
FAlb~#IG LT b DB BND,

DI/ IEGE S SR L O AL DFEIL ) O BEEI TP OO T o A ETERD Z
ENTELHERHMIB THLZ EEZRL TS,

BIGTEA 12 5T S HME
INETIT/NERFEES TRk SN TREEREO S bAEKRMEIT 104 H0 , 205 H 94%
(98 ffi) NEAFAMETHDH (T, 2009, /N EFESOEARIZITE ATV T T v~
XY IABE, ATV T ITXEALTAERYE, INADF IV HAB, TOVATVETNDEI)T
THAR, =Y TAB, = FHAERXRE, W~ A~ARB) BV, AT TF¥~
XY IE, VY HA B, DA ARBICEHFICAOND L5, #ENTHE LWL
EERILE RS, ZHOBICHEL TS, ZhbD95H IUCND Ly FU A K (2008)

TIX 24 (CR6 i, EN10 fE,. VU 8 fifl) (BB O L v KU 2 | (2007) Tl 46 ff (CR+EN27

fE, VUL16 fli, NT3HE) 2#ajl/atifi s L CiiilicnTH Y | NERGESIIA D 2 kEER

HOBBERABMTHD, "B, LB LETHLIZ VA ERXRE., IAEDF TV T

AREZOMOBEARE IIFEITHPE L2 EZE2 6N, BIAOEARIIS B, BEAMIT 72

Tho (EAFER9I1%),

(8) &Y I

AWERGEER TR, T ETIC 226 8 (BREE - BAY  FEY%, 2004) OERES =
FMHESINTWD, L, BREKIIGIZHRD DR W TH D0, NERERILE
AL HRE I 72 & DER DN, MOBHANHBRINA TN LEEZDLNLD,
TEMAERME S LT, RKBEKR L 2R T 2 RV A “(Acropora florida) BRIk - WerE
WHETHDLFX 7 A4 VR (Faviida) 2 ER RSN D0, FERSIBR ETROND SR I R
VA VAL E LIEBEREIE., PNEFREBTITIZLASALARN I ERKHE VR
% (FHEE, 2003),

P AREOEESLHMIZONTT, REO—HZ k& HHRITMmD Thv, NERE
BTIEBICED U TEMPORBIIRE SRR L0, HHOFEMIC Hgir o7 a
ERTER S TWD (FREE, 2004), F7=. AEEIE, EHHICE T 2 EIROREENIC K
STHAERLND BEAAOEOTNHEEMA TR SN LB b, ElEY - THORE
(238 L7z 2y, RER MBI E O "Rk, 'S B STICE T 1R,
BORO., REORE, LR X Th o, N E L LEREY CIRENS L ONDS (TR
# 2004), REIESLCREIE O 2RO 2RI o2 ENERE L TR,
VAREOREITELS A MY TROF T XA VR EOWEIR O/NRFE A S RER
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HIZ 8y FRICERB LTS (FREE, 2004),

ZOXDIT/NERFHE R, RS ISR ET HWMMER oY o THEE TR WES L
LR e IELZRT2HEERMITH S, o, AMECHT LR EICTED AKX
BOEEZZTIZWZ & (¥, 2003), Afbic X 20 FREELOREICK L TEHE
BRBETFT—NVOEBERZTAREELDH Y NERBEEIIY  TRE EOBEERILL &
HEZOILD,
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2.b EREHFE

(1) BRI

NERGE R IL 1693 I/ EIRAFIC KV BRENTE LB BN TV D, 1675 F 1T

RGO BARTAGEMN LT EFOMICR Y . DNERESOFE LK 20 A B2 T TEHK
L. RE - BEBICAEZECCHABETOHLIZ LA ES LIREL,
INEFGE R ORI OEEIL, 1830 4, 54 DK AN & B4 DAY A B RN/ EICHE
LicZ LiTthE | BESRM A EEANHE L, B A7 EOWEYSSIEIKR L L &b ITH
i fin ~OWEPAE 21T > TEFHE LT TV N - &, 1995), Ok, (L7 FHAFH
BEFOMAE - BRSSO, 1876 FICEHEEMICHARE L & L TR bz,

KIE# 2 & BRI N L, BV U & 15 2> U 72 BB A& R4S F 00 B 32 0 3085 A %
720 WETIE YA, v 7 millz, e Il aholcrz. AAb
CTARZEHZA D72 EEBEN AT 2T,

— . KIS NGRS O BRRE BB 23 E 0 . 1939 R IT AR IS YE A
ZERR D FEHRE DA, 1944 2L, B oOEAIc kY ERE L L TERINEEZRA
B (6,886 N) NI ~GREIBIRE S 57z,

(2) Bi&

1945 4, KB DAERIIOKEO HE NICE L, BE BOKRERMIFEZFF S,
REBEKFELRARBERIZTOEICRD, RS - EEIECTIEKRENGROBEHICHK L
YERPEE X AN Lo, BEEIE 23 BEE S L, AT S T AR I L DR
ADBEAT,

1968 ICIT A ARICRES L, BROFENTHONTZ, 197048H20H . /NG G 518 B
FERUREE R (19694124 HilE) (CH-2 < /N ORI Gl 23 5 78 Sy, SRV g, 2
FEMiE, BARREEHEEN RO b, NEREREA R EEIT, S5 FEMIE T2 0fR
NWIRZT0FERICIER L, MAMICERZEE L, LrL, RELtELHEATHETH
V. NADEE, EEDERD+RERINRN-Te, 2O, 19T9F IR E L%
N EE R LR BB R ICQOE U, IR B AR E L, TO%LHIMEZER L, BiE
IZE->TW5D,

NG R ERE TR, NS OB T B AR Bl s, WUE B ol TRET D %3
D & % s} OVl B B e EhE Y 23 A BT D i HARRE IR E SN, *
7o, BREETHAGRERIL, 19724210H 16, NEFEREO S B, MidE, M/ B, ™
RN, REXOCREEBEO —HEZR K/h=4+RDE L2 L2 EDMEZ /NG RE L
ELTHELE, 51T, 19754, MitEEREN BREFRRREICE S THE R
A A RER BE AR A M ) IS HE E S v AR ST A B K80 & HIBR & vz Ok IE A, 1995)

— 5, EETIEIAMICE > TEHROAEN A REIZ L D ARBRDOHEELD b/INERE A O
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EREREZRETHEOOIFENED LN TS, KEHR, / YXEREN/EEV., MEBICS
WTEBAE, METHREL, HAENEE LS SOH S, £72, 2002 FE0 5137 7 F OB
RBED SN TWD, Fo, AT THREEOR L X filRICI 1T 5 B RO MR & iE
RRAICBET 28 ICES X, 2002 FFIC TR & TREEAM—H) 2 8 ARERER2E
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4.a.1 HIOEMESE

MW OB ARICET 2EBFRAFAREICELID L, TH e E X R ERFRAEFTIREL
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ETEPBEOMERHERINLTND, LAER TIX, ME (2001) ORAET 22 EikD4E
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1970 S0ER LT EE (1969)

1972-73 #fifi » FEAERDAT 4B (1991)
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FEINRDORE LT RN TS, AP ALEVIZY I T AHOBEIICEDLD Z L IXEE L
WZETRWED, PNEFRTIE, WHENIREDENGFNIZEIN SN GG, BREF
IRETHERT DARMENEGWHEICRY  EIFRNGIIZREL TWD, LERGTICHE
L TR E S/ 724hikiE, TEDRETHRISE VR THRAE L TWD, REEEORITE
WX TEHTLHHOD, 2007 FFI21% 119 B b 10787 H DO YN 2 fri L 7986 {4 4 i
fbSE7EENDH D HHLFE : 74%, = X—F AT 4T x4 Fx—, 2008), 7., IF
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O EREEIEE ., HiERT — % TEM T ARNOEBEHT D2 LD TE HHEEFMIC L HE A
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Bk, BA M ASENELEF-TERTOIME-DFHLLTEHEETHY, BfE, RE
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FARNINAREFTY T FUARNREIZEHL TN, ATV TITT7HA M RiF, B
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EMRBIAN R OND X HIZoTnd, £, WMRARE IOEWA T Y Z F R
2DV TE, BEIZ 1996 FF A R BICHRD B SN TWVRNPSTERXBITEBNTEH, BFUHE
SINDEITR-oTEY, ABOEEEORIE & RXE~DEENHFFFIND,

FHYPUITZUIE, o TERE, BECHEICAL Z ENTEL/NEREAROT 2
VHTHD, LrL, 7V —=rT7 ) —LoRFEOZE LT, RAEOEBMITRED —
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F72. 2005 FE X BILRIT BB . WFZEE K OV ISE NPO 28 3E[F T TATH T T oo Ik
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Kb, ARMORESLZEEHY NECTOEISMEHEE DO A ED TV D,
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ToTW5b,

4.2.7 BEERSE
INEFGE B OREFE B O — L =a—X =7 YU HV I/ X LY Platydemus manokwari <°
U~ XA Rattus rattus 7328 DA O 28I LOEAEIZH D,

S DRERE BRI ~ A AT B SNTBE BN L AbIh, 7=V~ 2~ A~ A3 G FTicdi- T
RERFEZZTTOD (K 4-2) , fl RSN S ORI IR, SR IRE LR OO
ft % 5] X Z L TW5 (Chiba
2007), R & OMEEHFHIT=2— Bl T R
XF=TXYIVHLZVIT XL D5 :
IZED, 2 20 FTEBHNEL
<WAHALTWwd (K 4-3)
(Ohbayashi et a/ 2007),

BUIE . 2O DA SRFE D xf ik &
LT, HEEMEZFRSTFFI7
M2 & B THONZEN SO 5
EEHIT WEARRLT L — L& D
Tt D 5 ~ D YL T A B 1k 3% He
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BY. BEE BN LR LB TOXRIZH T =T &8 ThbnTng,
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loc. 1 loc. 2 loc. 3 loc. 4 loc. 5 loc. 6
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EaED e UNERFERBONLFEICR T 2RERERE ] 2R/ EL., ARRECR
DB KT 2 L 280 T 5,

4.2 BREES
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D DOHNRFEITIE, THFOXIICHEREOEFTMEZES LD, v~ UDLHICHE
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MEIHL T\ bbb, Bk, 7 AU WELET T 1946 FITFERRBD v, B
HOLEDICEEEBEEOYXPBFBOREGZITILOEZLOEL2ICHTEND E L BT, KAL)
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Fra28AmL, $REESERETIE. TEOBAOITIC X 2 ARECHEMAA, H5EE
BEGIEEI L, ThDOORENBEICHENZHEEILTIE, HEREOEITICIY .,
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FEHIXEEPCIRE L 72 > TWD Z EHIB L 7=,

ZOZEND, FBERMECIE, REY. ARIFT. BEE. DNERF, NERMNEEZA
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