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\Japan Trench
; B — Sagami Trough

% _—lzu-Ogasawara Trench

19 cm/yr

_ Pacific
3 \§\ Ogasawara Plateau Plate

_Ogasawara Ridge

B S N ) : :
\Og‘asawara Trough : = Mlqan*p-
, torishima

¥7 cm/yf“'t--‘.‘";
Philippine
Sea Plate

aan'ed-nxox;us_,d, ’

: . A
Okino-torishinia

X 2-1 /J\’i“/\u%u%ﬂ O I & /NEREEE (MEE, 2008 % XiR)
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A ¥ & RERIC— 5 TGS DR E BT ST D,

“HAWEIZ4aMa 2B Lz T ARV ZINE~T A YA b, & Mg Zilla, &
CafEASENDRY, ZTHLITLARALFRHRERICK T2 BEHNOEHY THD, =H A
W IERED =B A LB BICHH L, B 7 7B U EE O KL E kO KT 7 i
I L DR fARSA (K 2-3 O Zt) (e E 7o e a2 1La s o ikiEs (K
23D Zp) bbb,

REOWFE X ILTEENY 44 Ma BT T L, #< &b 34 Ma £ CIc—HREfkL7, %
D%, EEAMIC L DA EPHER LT, ZORKEENEEE (K 2-3 0 Mn) T, FEIFE
JEBIXmME» bR EMEEO —HICHAT 5, B2 BIE Spiroclypeus margaritatus <2
Miogypsinella boniensis, T 87> 513 Heterostegina borneensis X° Lepidocyclina (Eulepidina)
nmEDEAFLBMAAZIZICD, MWW - Bk a2 S aER L, BEEAFLRIEALD
34-27TMa HICHERE L7 L BEZ BTV 5, FliE A PO TR ORI B b L. B ALt o i
JBIZI S TeBlBIC KL > TNV A MMIERER STz, Z0%, kKB OWKED EFIZ X
DILAK L, WAKANVARNERoT, BUE, MEBOIEN, MEEEBOWEICILAKLEZ KU —
IR N— LR ERD I LINTE S,
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b i K OV LR
’- Mago_] ima lIs. Beach and sand dune deposits
e

BROW (E—Fry s i2at)
Gravel and sand (including beach rock)

-

BT I HERT)

Valley bottom floor deposits

Ototojima [s.
e, RO
Gravel, sand and mud

-

HARHERT
Colluvial deposits

L, B, B RUMR

Block, gravel, sand and mud

-

Anijima Is.

P i

Minamizaki Formation

SRR

Foraminifer limestone

.

Hyoutanjima Is. i
%
Sujiiwamisali

llltomaru w “ o
J1ma]q

“H A E

Mikazukiyama Formation

Nishijima Is. SRR (A BRI
Bronzite andesite (partly boninite) pillow lava
Mt Mikau Higashijima Is. KRB, KA, SR ODHEE TG
: Vd Zt Tuff breccia, volcanic breccla conglomerate and alternating
N beds of sand and

L

Asahiyama formation

ARGHT AT A I~ TRCETRE, FURABE RO

AT Y TALA b (WEEEE I &)

Quartz-bearing dacite to rhyolite lava, tu ff breccia and

hyaloclastite (including alternating beds of sandstone and conglomerate)

Chichijima Is.

RE-sci=]

Maruberiwan Formation

M. Akahatavama FAHA MERIBESERONA T a7 525 Ak

Dacite pillow lava and hyaloclaststite

'.Q’ BERABS (A, WHIRE RIS, 74 %A 1)

e O Jess B
Tuff breccia (boninite, bronzite andesite and dacite) and
-~ ; — M. Tennouravama alternating beds of sandstone and mudstone
Minami ¢ o » X ;
'fa ﬁay VLT A NERIE~T A A MEE RO R

°
N Minanizaki
\

il-E

_]lm als. ¢ Tennohana Tatsurmnizaki Tholeiitic andesite to dacite lava and dikes
* 'Chihiroiwa
N B OV R 22 LS BRTEE (FIAS 25 )
Skm Boninite and bronzite andesite pillow lava (including intrusives)
X 2-3 REHIEOMER (HEEFIE2>, 2009)
CFE

Er.

5
FEHB IR B0 A0~T0km LB L, Bi. BB, BEAENLRE. BOHE
FEITE %2Mkm2ﬁ%ﬂ37mm\ﬁ%OBMmﬂf%écmfh@%%ﬁﬁf\%@%
FITRE SR> TV D,

HEIELREHE L ITIFFEGE (48-46 Ma Ai) IR SR KILUAKE LD
DThD, BB B BB EICT L b 0P A A 2 B A ~ I L 7
A& (K 2-4 @ Sp, Yp). a2 lsotikiss (4 2-4 © Np) & ks (X 2-4
Na), MEENAT a7 T 284 (¥2-4DNr) RENSRDL, £, BASERIE L
FIFEFFFICIEE L BN BN V7 A4 NERIWEOT 7 v —Fx— K~ (KO
B F L7k T, @R CHHLTTEREVESR) (K240 Ka) L7 A% A b (K24
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D Kp) nEhZEndbzB LT/ BRGNS,

Ka . Ninoiwa Rock

st .
- Yon’noiwa Rock

: K St
" - & Sasayojima Is.

Kitanoshima Is. = ™= .
Nakanoshima [s.

St o Takoiwa Rock

Np . Ilarinoiwa Rock

Na

Tatamiiwa Rock

Lk, o BROT

Kitanoshima Is., Nakanoshima Is. and Ninoiwa

VU7 A MEBWERRES (SRS

Tholeiitic andesite pillow lava (partly massive lava)

VT A MERIET ST FR— b
Tholeiitic andesite agglutinate

5, R RO A

Mukojima Is., Sasayojima Is. and Yon-noiwa

LN =y wiNG e S

Boninite pillow lava

WENHEIKABS RO T E ) X b=y (B, WE, VL MaEED
S Boninite tuff breccia and lapillistone
(includi 1 q and sil

a1

BEES R O 24

Nakodojima Is. and Harinoiwa

AR LI NA T B T AL A R OB A B

Bronzite andesite hyaloclastite and tuff breccia

MRCEMARIES, AT 07 T AL A SR OBAEIRS
Rhyolite pillow lava, hyaloclastite and pumice tuff

A 22 LS RS

Bronzite andesite pillow lava

1R

Yomejima Is.

I B ON by SRR A 22 L B

Boninite and bronzite andesite pillow lava

N5 R OV AR 22 LS BRIK A T+ A =3 ) 7RI .
v | BUKusgs (7oA - b adn) Yomojima Is.

Boninite and bronzite andesite tuff breccia, scoria tuff and
volcanic breccia (including agglutinate)

Yt

skm Maejima Is. <

Yp

X 2-4 HBYEOHEX (HEEIZH, 2009)
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BEIS

RER A IR B DK 40~60 km FFICALE T 5, FEEITMAE 20.2 km?2, f & ST &
462 m OFFEIT, BRI FER/NERBESEO T Tl b @<, R i#E L b
O, FEIE R A BRV TR S 100-350 m O RE T £ 2, /R8I0 Tl L TE#R

) BHTNE

T 5 DICRE L. BUEIEAE A & S . K TS . SRR & R A R A SR 5, A7 P
WZIE VA NN ZET D, AMOME FICIIREREIC L2 REDNE <i’ﬁ*L’Cb\
5o

REEFIE L, 44 Ma HOWEXITEENICHE Y . &N O ETORAIEE 21T 72,
KILTE B O K& T 1% A P IS &8 A Nummlites sp. XA K7 EOEMEAY NHER L TH
K &irol, BEIEZSSD2EAITEINY VT A NEOINT TN ERINOZL
mEFEEREL, ROOMEBRZLXRERST AV A ML EENLIN, BMAFITR LAY, Kok
LRE~ 7L, REVERXLHEBINEGE LR LIZEN S~ 7~ XD BEVHT 35km 268
Sl b~y "ABEHERMLUTELTZBDTH D, 7L — hDIWWHIAZD 400 J5 4 ke L
TR, BIE~ 2 MUVEREPEBH LTI, BMAE~Y I~ E2RE LR Ko B XD
nNo, ZOBmNE~ T~ bLARE~Y 7~ ~DOLFMED AL, TEAIABE R L0 R
LB~ EATTZEEZ R LTS,

R OMIE L A6 HIgEIE, cig, aMEO 3 EIcKssnsd (¥ 2-5), kbl
WHIGE B IE, K AR & R L s B E S (K 2-5 @ Hs), H
W5 LR EICR DN D,

TCHE IR R O KE &2 b FICEREOE e in e a0 ka6 (1K 2-6
D HY), WENAT T TAZA FNOMIZITEE A Nummlites sp.% 13 U8 Discocyclina,
Globigerina 7% & DJEAE K O FEHEA LR LA 2 B A IKEED A ~BAE END (K
2-6 O Hs), o R A & L THAREE A % 25mm & H 2 D KRAEA R L H
DILATHY , BEMETOWRE (sk~FERik) RETHETE 5, THiEi MBI
IXIBEFE IR KT K o TR S LTz BEA D 6 72 D K H K o OV A HEREY) S &
D, BEMBEBEOESGHR CISBIET LI LENTES, o, BEAMLOLEHIIHIT T
JEX 100 m % 2 5 KW HEREM 3 oA+ % (X 2-6 @ Hp), B KRR E TS A 7T H3%
ETLHZ LD, MEEOFELVWEERAFIR TCHoTEERXOND, HEEBNLRIEIZ)
RS IS AT 5SRO BIRE D 0 BRI S KT THOAKEE L Z 77
TNF = I 45 km [ZE > TRHEBICEHR T 22 L2006, RO EICE LA
KOFIBR Do HEIND, Fho, LHEL L RIL~TEIZH T T, BIREEST 7V F %
— b, KEAEENGFETLZZE0L, ZOMEICKOERb-TEEZ DD,

AMEIIREIREHEOAMTAHALI, THENREIN T TE MU AZ D 5 1A k8~
WAk e AIKENBRD (K 2-6 D Hs, Sk). i BALO KIS HUHF I T v A N #2556 232
L. & ZOAKENLITMEHF IR ~% o RAEG LfbaomiEEAa LR (P15-17) %
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FEHT 5 (Matsumaru, 1984, 1996),

BEE ORI EET S B, ER, TBEEC KRS~ KREBERIEO AT
07 T7AEA NRKMENDIRD, iR THE— XA MOIRE S DN A DA, P
DNAT T TAZAL SO TFTHICEET 5, EEESETITAKBAET O K LKW & H
L. KDoA 787 722, FEBEBLEROEEL W ok 23/ x5, KEIE
BT KEEEZRBBYRIUAENAT O TAZA 0L, BEICHET D5KEMETIEIZ
BOERICEI»PN TN D,

JIRHERT)

Colluvial deposits

E, B, R RONE
Block, gravel, sand and mud

; o]

@ Inuizaki

P g

Minamizaki Formation

AL R R
F inifer li

a

Mt. Higashiyama
Higashiko PGS DT % B )

Sekimon Formation (including limeston of Motochi Formation)

Hahajima Is.

Sk EBHEILBAPCE
Sckimon Foraminifer limestone
JuHiiE (R PR DRSS A &) K OGS
Ookuzurewan Motochi Formation (including sandstone of Sekimon Formation) and Highashizakiwan Formation
Tgumadani Mt. Chibusayama W, BEEROUL N

Sandstone, conglomerate and siltstone
Y

Nishiura,
Qg BTk (ISR =Y THEKE)

Fall-out pyroclastic rocks (mainly scoria tuff)

KR HERT

Pyroclastic flow deposits

BUENAT 07 FALA b (BR~RREE 2 51,

BRI S « BRI T - DA - W

(BAROA=Y TEREEED), 77 VFF2— N ROHIR

Andesite hyaloclastite (including massive and sheet lava), bedded lapilli tuff, tuff breccia,
d: and congl (including pumice and scoria tu ff), agglutinate and dikes

LB AT Ry TALA b RS EET)

Basalt hyaloclastite (including pillow lava)

Higashizakiwan

0 Uratakane

BENE:

Mukojima Is.

Hb%

Ha “‘

H
2 Meijima Is. o

Ha
. & ;
o ’ Hb
Hb A
2 bla ]’ { 1me ]
i Anejima Is. motojima 1s.
".

Skin

2-5 BEEFIEOHERK (HFEE X2, 2009)
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BZE - KIS

P 2 J S0 K B s 13N JRUBE B O 180~330 km P8~ B 18 (2 FE AL 7 AN 3 5 kL
T, FE—/EFRIMOFENL KL T2 ERT, 20 OETHH~% 8 8Lk
KUTEENC X STz, KLFlEOKLE, X0 IR OEO KL EFRR2Y 7
A TENEDE WD 23S 5 (Yuasa and Nohara, 1992; Ishizuka et al., 2007),
LR B R i VR E T 5 00, FIREE B R B, I Bk <7 L ) R
DEENELS, vavalA eI ZINEEET D,

KB B TR & AR T R B P R PR S R D 3 & B e Do AL B B 13 A 5.6 km2,

792 m, FARESIXHEAE 3.5 km2, 5 916m T, FIMEEIX/NERESOH TR Y
B E W, AL & ITE R g E K L O TEERIZALE U, A 8] 8 2 e 2o vy U1 W1 38T
D KL AR S LD g K ILTod 5 (1K 2-6, F1i8 - )11, 20095 HEFIZ 2, 2009)
WEHHITEICT TS LY — VU . BEMEREY . AR L OB T K T, &
TAAY VLT A PRINOZRENS R D, FEREBIIT 7S & KFEN S 72 2 U8 X
W< (K2-6), BAIEETAIDI LT A M~TAAVERINOLZRETHD, MiFHED
WZHE O R EICEZEDO A IRERNPEL T D5, 2200FE 6, EADRLESLBAEDOER
NI <, ARRII/PDERBER EFRBEICHKEL WD, £, L EMOB)E KL
T, FEHMIZZ LW, FFICHEMRE I EHEM A2, WBENSIUTEE TOAR N 40
A DBMER T, AMO EEABRO THETHL Z L6, WMEIZABOIEERRITHN
TBLT ., FHEODHRKRENRSRFEINL TS,

Vi 2 ikt @ 3,000 m, JEHE A3 20-30 km F2FE D FL K 22 Y JEE K (L O THER S AL & 3 5 i F
0.29 km2 OFHR =ABOETHDH, HZEHXKIUEEYE NERHEED ) ORI D
(4 2-3, VgEF - T8, 2007), M EFHH 2 VT EHHISEH L 722 La s kO
DKBEHD DI D2 BIRA & 1973 FE~1974 MK L DWFE KA N D72 5, KILE
KEWREIZED BOBRBAMEZ TELL TWND,

T, T2 B L ALHE B ORI R L S KA B B, HEEE I
TR 40 km, HE# 2,600 m & 0 | il TIE 1984 4E TR 3 B - 7= (£ HI1ED, 1985),
W LR R 45-52 km,  HeFE# 2,350 m k(L (L TE D CIEEE B CBUKIRE) (FF
FE, 1987; FHIEA, 2001) BB S ATV D, ALH B & BRGS0 B 1 e b e
(%%%x1@@%/%&wot@kﬁﬁwaémrkmﬁﬁﬁﬁao@@%/%@1%4
B 1914 4, 1986 DMK TH R DFELE - HPZ Y CIERITEH LTV D,

=
==X

i
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Nishinoshima ls.

Kitaiwoto Is. R O EHER
Beach and sand dune deposits

RO (E—Fr v &8t
Gravel and sand (including beach rock)

-

RARHER)

Colluvial deposits

AL, W RO
Block, gravel, sand and mud

B

1973744 H)
Products of 1973-74

LTS R DK
Andesite lava and pyroclastics

2 B

Minamiiwoto Is. Nishinoshima Lava

HUEE R KRS
Andesite lava and pyroclastics

AR A LI
Minamiioto Volcano

LRURTE © KR R OVE IR
Basalt lava, pyroclastics and dikes

Bl 5P|

Kitaioto Volcano

LA - KiE R OVEIR
Basalt lava, pyroclastics and dikes

2-6 PHZ B - KLU O X (WFEEIE ), 2009)

(2) NMNERHEBEDHEER

IWNETRFE SO DOREL L, KT L — FDOILHIRB DM E - 72 50 Ma EHIZ#H 5 (X
2-7), YEFW 7 4 U B EAITIER T TH -7 (Tatsumi and Maruyama, 1989; Umino
and Kushiro 1989), & 62, K¥EHET L — b DOEEDILHFIARIED H Z &2 XK > T R
D7 4 VWSV — NEREICR D DME = | miIlYE K %A 4 U7z (Stern and Bloomer, 1992;
Ishizuka et al., 2006), =D 7=, WEHE DILHLIAHRTE Y T~ ERETHHEI LD L0 &
WAZE £ T E#~ > VIR AR - Tz, 48 Ma BHIZIZIL AR 7 b — R B &
Nl KEERETDWMRICE > TRLAD TR o 70 B~ > bV o B @iz L, /)
SR OV O K LE B I R B 7 B ILTEEh 23 BA 46 L 72 (Tatsumi and Maruyama, 1989;
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Umino and Kushiro 1989), T D% 7L — F Ok AirAFA E EBI/NER FO~ Y MO
APHEL, ~ 7~ 1T X VRS WBELOEENZ B~ PATHAT LD, 40 Ma
B & TIZBAEO L —/NEFN (Y R 350 KA O T Z—/NER—IUN— 3T A ifEdE) Oz
BRI 7 o FAEIR L. 400 AR TE AR U IA B A ST L T2,

NG R R I D B R EE BN O TE O R I > TIRO K D Ic@Bl s s (M 2-8,
2-9, 2-10 ZH),

140°E

MEBZBARIO/NER AR RLREH R (158 - #Z, 1980) BI UEVE
ERRRENEBRILAELHMAT, ARENEROBEICSWTERDEEHT B /U L /- 4800 AEFOME T
HY), HEBRBHEALTHEST, AM-/XTHBREEI 1 DOXHFAAHEEWEL THY, ZTOBADET « U ELBREEIL
ARACHAXERBLABTS 2. O E¥ALAEHMA, X RiEiEEtA (KI.6.1), Z2431$ 1000 - 2000 * 4000 m.

[ 2-7 48Ma O /NEFAE D7 L — MMETEIK (B3E, 2006 12K %)

MEA S

7L — b DOLIABBRIRIC A (48 70 B 46 Ma lZ 2 TR Bl ok (s B A = - 72,
COKUTEENTE NSRS (K Ca NS, HEiE AL IS, AT A A b ~ss)
DEERBINY LT A PEENOPRBIE THNCRE T 2B k280 iR L, KEFIER
BEIEOLHEZEMR L (X 2-8A, B),

BANETIREAZRE, T 2EO~ M) 7 2R a (A= 2% %14 F)
DEEF PN B ICHEE>TWDmEm Mg ZIED—fTh 5, BASTHATOLEDE
FEDKITEE D bAFERONTE L, EFMREIVKILTER TITAERL A RWEA
LEZLNTVD, ZRF BFORHINLKE~ 7~ PREAETLHHERS LD bEVHLT 24km
TREGALIES Y MVOBERE WS | FERIBE, EOWGFHE20ELT 06 THD,
N#E= 7 < TR BA B OGN 72 LIS TE 2B R~ 7~ T, NERTEHT 4V
OB TOERDO~ Y FAEBIZ T L — FOWLHIAIT L > TR S, EAS~
7~ %34 L7 (Tatsumi and Maruyama 1989; Umino and Kushiro 1989), Z ®& A%
RETHDTRALINTZHIN, BADRRE LT = NbEASEEmMmA SN

(Petersen, 1891), #AM TH 2R BAIF U & LT, /AINEFRERE TR TR b KB
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NSRBI 2k CH D, HEASS KIS I IL A 0A A B AA 1% O E )7 4E [ (48-46 Ma)
1. IBM 9 ((F 8 —/NEJH —~ U 7 F5l) oL CIEIERFEY IR Z » Tz 2 &8,
BT OREN S5 Do Tx 7= (Ishizuka et al. 2006),

18 2
T — FDOWHRIALNET IO, hHRIAALTE T L — D FICh 5B~ L ORE
TP o< D ETHRY, =T ~NRETDEOER L 5T IR EWOIIER S X IEONEIN

MA~BET L, 0D, ~7~vO{LFHEbR=FA NEPLEFOBINY LT A4 MNE
~EBT D, FE—/DNEFINTIE 45-40 Ma (2 TR e Bl 6 X 0 s L 7=
FEPEE I~ & KRITEB BT L TWho o (X 2-8C),

RN & B S TIXEWE O W K LGB 23 ke L T\ i, T2~ 27 ~<iEb o
o TAT DEERLT A YA b, HHEAZ LS, & Ca BARIIEDTZ, £
7o, 44MaEHIZ2 2 L WO EOXKIUEKIZE > TREIEBOEEBER SN, B
AR CIE, BEMOMEZRFSRBINY LT A ROV T h VENSAE~ T ~IZ X D%
TR R ERBONREANRE L2 bbb o,

KITEE A E Lok, BB i3ttt ~% ok chRALR, Zoiy oo
BEDSTERR S 472, AQ 8 CUiliig th #) ~ % W1 (34-27Ma) (ZFF P O WY > THEN LA D |
MEREDAIKA Lo T,

EEREOLAAHT LD BN LES

40Ma EHFE TIZIEBINKIEB OB ITBB X EBREOHE —/NERINO K L7 v ho
I E CHIBEL, TRUBE{L TV, > T, 7L — FDOLARIALBLEN S 800 J
EDD o THINTOREMENEFRBICELZEEZ LMD, /NEFREES DK 1,000km
FAPEICALE S D2 T — T gsg Lo K& UNVERFERBICEEND) 1T, ZOHDOE
HOARBE DL ZA B4 L Ot m 5000 m OVFE K IO BIZEE LI T ETHL (K
2-8D), £ D% 30 Ma tHIZ72 % & a —/NEJFRIND RN EE D . 156Ma £ TIZHE— 3
VARZWRDOIELRIZE Y UM — T AWESs e —/NER —~ U 7 Tl o0 L7,
PLEo X 50z, W1 o e 5l Ak LiE 8 XA B 81 5 & OV 5 81 I o K (L &2 B Rk L
NG~ 7 ~IZWHEDY, BEIEBEORMEBINY LT A~ AT TAA VRS~ T
~ OWFIE K O B KITEE 28T, M/ BER EDILMN— 3T FifgsE b o E K (L% Ak
L7 8 IR RE DL A A Bt K LGB~ & B4k L7, BIlKITEE O Z o L 5 & ki, 3t
ENLIBEMZRTEFREBICED L TOWLHRALFETOL SO~ MLVORE - [k
MEOB ML TS, Fa—/PNERINT 0L L2E P EEIT, €O HilE 4
TFHEICOEDEFREOLIIARZE > TR SNz, 20X 5 BTN &L —
WERORFRBBELADICRT DO TH D, WHEMEHIS A2 KRS ISR S & 5 Bl kL
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HENT, A2 BESCKIUFNER EORTOFEKILICEOND X Y2, FFE—/NEFEINTF T
BELEWVTWS, (X 2-8E).,
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(A) 50 Ma

W. Philippine Basin

Pre-arc spreading

(B) 48-45 Ma

(C)~44 Ma

(D) 40 Ma

W. Philippine Basin

W. Philippine Basin

W. Philippine Basin

Initiation of subduction

Chichijima-Mukojima
Volcano Group

— Change in plate motion
Initiation of subduction

Hahajima Volcano
Group

Kyushu-Palau
Ridge

(E) Present

¥ 2-8

W. Philippine Basin

Ogasawara
Kyushu-Palau Volcano Trough
Ridge Islands Ogasawara
Shikoku Basin Islands

NEFRERBOT 7 b =7 AREET NV (MEHEER)
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(A) 50 Ma g

T4V T L= B L TWEREET L — FDOWLHRBLDIEED, W7 4 U B
BIXTERFTTHY EHIC7 4V VS L — PEBETHLILAIADL K FEET L — MiZE] -
RONTILRERE LI, 207, WNERTO B~y FAREIRIZR ST,

(B) 48 Ma

R D~ FAVEREIZIE AL REFET L — b B KNSR DA Sh, A
mv I~ EREAE, REINE?DEBIEEDIZ)T TRIELHRE AT & # 2 KX
W Z R Lo, KITEBZ IR CTA b RV AEAEZEZ T L O oT,

(C) 44 Ma

MWW L — MR EHPRARICE ST SOE Y FAVDIRER TR, w7~ OFRAERE
FRA RS o T ole, ENEEBITHAET I I ~DILFME S ZE(L L. 44 Ma I
FREAEOM T CTHINY V7 A =7 <R3 AE L, &N EE KL D007
VRA VL & IBRE ) 72 B N KWW & KRR K A A 0 IR LTz,

(D) 40 Ma

W7 4 U e iz 4000 TEREE TICERZF1lE, < SOR~ > FLOmAICEY .,
Kbz v MIZHBTOGHE —/NER — LM — T im0 fcE (FEBEO KL T v v
FMERIL) £ THRIBLE,

(E) Present

FE—NEF—~ U 7 FIUIHE— L AR T HEEA 2500-1500 FAERNIIEK L2 &I
E 0 UM —T AW rED O B, NSRS EZE LN REE DS EH L. NER B
TN ST, REBFETOWEZE~KILFE TIEMEBXKILEPLC&ET VY Y L
TAMNELWAENST VI ) ZREMEBHL T, kKibh7we b Eokilie LTET IV
AV RREEPESER SRS,
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/AR I 0 HI AR 32

/A g R RESE 20 ;
= B | i S - R .
BRI LB e KILE) - B
| | sy WEEHER - 18 I HERRAY FEE W%% mwn AR
i L il 3t et o L4 & Wo® N
| wn | ER e e F ] L 7 0 B
R R B L W3 2
=
| e v =24 %
v AL o)
| B Teml T 7 ez
;ﬁﬁ = %ﬂ? ’ IT\ k
{* il i ph
e B n
1 W LS
A4 L s SR B
o | # | T
it | i T 2 2
AL i
N, ¥/
20 [1R RTINS - 17 mEmREL
= ! MJ/'%*% i 7I: 2
| A L oH oA
44 - ; el % B L5 L O
S ) ] | I koK
45 2 =
gy |EEA L ||
e o . N IS
~ ] ...’..:*.‘&.c_ J;. &
48 i ;g:ﬁ' Wl %
fR5 e = bz
52 i e H K
i ) R R 2
| B = SETEER ) -
R | ksl

X 2-9 /NEJRGE B O HUE AR (EEIE D, 2007)
K EHOHBORAEIE . ZNICHIET DEA0 DR (=7~ Dk OELERT
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(A) /INSEJRGE IR D KILEE R S

1.0

1.2
Py
WAL 7N

—

0:8 /I/‘JII//I)I/TJ') .%B’JII‘J\ N
10,06 \ 4R Eang B
LYt U J‘\’ D
0.4 N il
" [Ecam A EF $§
ECafE N 5485 ILHNVER
0.0 <"£§% 5(RB5I 5
45 50 55 0 65 70 75 80 wt%
Sio,
(C) 45 Ma
12
1.0
0.8
Tio, 0.6
0.4
\
0.2 =
AT IVANE
00 #31|R B3 8)
45 50 55 60 65 70 75 80 wt%
sio,
X 2-10

WEIRT,

(B) 48-46 Ma

1.2

1.0

0.8 T

%?ﬂyl/?%
Ty S e
04 {ECafi A 2= 3 5 \,/'
(REIEBIE)
0.2 // —
A ~N
0.0
45 50 b5 60 6 70 75 80 wt%
si0,
(D) 44 Ma
1.2
1.0
\
,,/é%ﬁgu74r\\
\ |##3|an®
z":'i,,\ 1 1
Ti0, 0.6 \. \\\Q

0.4

0.2

0.0

45 50 55 60 65 70 75 80 wt%

si0,

DB RIZIS e~ 7~ DB Z RT D TH D,
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(A) 48Ma 75 44Ma OHIRIICIE R S M=/ NEFEGEE O kLS O Sio, & Tio, EH&ED
(B~D) {EF&E L7-HEHIC XL > TKIAEDOHE N R D,
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i
i
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2.a.2 RIE

HETS H1 o> S VT FE R IR R 2R AV SR AT ISR L TR Y . RIRDERES BN /NS
SMEDE < O MEEEO R Z o, HER HUT AL K & UL O TR I 8 423 5 /AR R
FRED T MIALE S D720 BRIC K DB OREN /NS BAKER DRV, E51T,
AN IARENEKELZ ERD 28, #HIELHEOHMKNRH L Z &b, HER DK
FMEFFHRICBEDORBREB L 25, £ HBERO T THESORME DEWICLY
PR & R KREFE S BRI L B, B RIAR & O @ O B T R R & 0 I TEES TR R A
RIS D

(1) MNERESOKIUEH

HE#S UL RT ALK 400km 1272 0 KV RICHIET 2 30 KO B2 05720 CREH/
MR ST RS RR, 2008) . EOIE L A N EBAGREICET 5, A KE L X, B, il
BUrmER 2 A RBBIM L T A RHEIC B SN TV A i TH 5,

HEFE N O A B DFETH ORI 23.0 EE T, &ZEH (2 8) OFHKIRIT 17.7 ., KE
A (8 7) OFEHKIRIL27.6 ETH Y . BADF TIHFERMOKIRZES B2 A/
S (K 2-11), BEKEIX, 4 1,276.7mm T, AR TiE 2 A Kb 72 < (61.4mm) .,
S5ABEHE L (174.4mm), £/, 4 A0S 9 ADOAFHBEIL 80% B A5, Z DX
I AT HERE He oD K T R IR IR A AV RER ICE L TR Y . EHOKIRZLS B #2508
NS R A DR, RO KRB S WR D,

. EEKE

B 7k & (mm) — FHRE %m’C

200
180
160
140
120 -
100
80
60 -
40 -
20

0 -

2-11 REBIZBT D HBOFEE KN & FHREKE
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HERS L & BRERGE BT EE R IZIER U ChH Y | Wik & /NSRS KBRS E T 5,
2. BARMEICRE T 2/ REKE IR, #EGE & REICH Y 3 2 0 RCEPE R &UE O P %
HIZH 720 . BRI TR DOBEEN DN D, KNI RQEIARALZE L DR
TR A REES BTV (A - Bubk, 1996), LA L. HEES#Z KFEA 5 1000km LA
EbEENTHY, DNEREREDO R LIV IEWMLEICH D720, KUERE ITHERGEE &
TR BRAKEICHEEEVNEND,

M & MRBIRINE T O A B R K RAZ T D & RERMICREBO TR D (HFFE
BIRe K BIX A B C 1,276mm, ARE 1T 2,036mm) . FFIZEH (6 ~9 H) 121X O AENH
EThDH, TNEEICEROEZENEMRL TS, ikt BITEMICRET /N ERER
JEDOREIZALE L, BRORBIZHTZHZEnb, REOKERAbZLIND, —F, #f
BEHIINEREREO RO E L, AR EDZ LWEEEEICE £, /RIS X 28
ORI/ S W, 2ok, B (6 H~9H) ORKEZHEK T L. XE
(414.9mm) FHF T (835.2mm) DK THY | MHFEDHDOEARKBFEIZRERENE G
b L TWa (1), 1989),

HEHE 1 O FF A 22 KBRS D — D12, EMOARFE &P KR L RIEIC EF D 2 & BT
b, 1970 F~2001 FORBIZEIT D ATREAFKE (+RIC KD EHE T2 L TITEKEL
ZDH8E) LBEKEOELEE MY OFHM TR 2-12I2 R L, AIREERE Gk - 1R,
1997) 13,12 A TAICHR/MCEFH LT 1 HIZ 2.3mm %) .7 A EAICKR KX (A T < 5.4mm)
L0 AEMOGFHMEILFEY 1,380mm (2T 5 K EIX. 4 A ~6 HOMEHRKHIZZ <,
Frio 5 A FAIR b2V, 6 H FAI~T A FTANITE MR Y L, FHTHRBKE
Wik bDIRWREHTH L (BUEIED 2004), KIT, AIREAEELEKE L ORKRZE R 57
WIT, RBGICBITHRMERMEE (H2YENOBKEEZ TREAERECEH - EEZR L, =
HEAKGyoRclE - MO L LTHWOR D) 2K 2-120I278 Lc, K[EREEX, 20
REZIZED 3 DORMESRMFOMREMICAE I, 1L X, 1 ~0.3 23 0 i 4 1
. 0.3 T ZMBIEICHYSYT 5, LR T, [MEIEEE 1 DT IZFK S /T REAR %
BAETFREY, FEPOKSNGERECHD ZL2ERT S, RETORMEHEILZ, 57
TARZHRLE LMREME, 100 A TA~1 A LAETORERICELNATND, HIZ6
Adans 9 A E TOEMICITBKREN D2V - SOSEBMAkE L Tk, 7
H BRI R b KBEIRIEE 23/~ & < (0.37) . MERNET T 213 8 0 K3 1348 0 THzMEE L 72k
Lo TWnd, £72, 1 ARANDL 4 AT THAkSE L CRAKEN FTRRAREL
TE->TEY EmEHE., EMEROATHBRT IR ER>TWD, ik, KED
BEAKBEDRAREARFERE LD b2 L bBKRER MR- T\ 5 Z &2 k5 (B, 2004),
L2b, ZhbOFMHZLIERFEMREHLREL, MEOHBRIIRABEDLDNIFELH D

(Oka et al., 2000; 5 M5, 2006),

IHIZ, HEEHTIZ., RERERDDRL, WWEEO HENE < R T oM EIXE
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e CHANLNE Vo Tm - HIBERIED T, BRI HRICK S B ERFEShICL <,
BHEIZHH T 288 H 5 (B, 2004; N - FHEIT, 1982),

UbEDZ b, BEAK, &%, 18- iR EOBERICLY | FHEIM R GRS &5
RIS BBRICEAL, Z0a FT A MPHEBEMOBRERLZHFEOTL2EE T RL o
TW5 (e, 2004),

mm/day

(a) Potential evaporation and precipitation

| w

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

3 T T T T
(b) Wetness Inde

2,

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

X 2-12(a) : 1970 F£~2001 FIZ1F 2 MBI O FHI K E () &
A R RE 2R % (2R
(b) : 1970 4=~2001 42 31T 5 A Bl o 6 1 13 P - 2 (i
(R 5 1E72(2004) D [X] % &5 1E)
(2) TEEH] OMREEER~DEE
HEEHANDO 2 IZBEWTHIERPRM E DOENIT XD | FRx RKERER R IZ A2 6
No, 7zl xid, LBRMNEREOEWEREEZ2EONERH T, EFHARIT L, Zh
X, WO RE I, AR ERRICE S T EORmEL ETEKH OKS NERE L, B
MPYRTVHIHE NN L0 6 Th D, EEHO FIREE TG TIXEOR, S
TIEEEAIR < ([, 2004), JEHEE (B 792m) . Mm#HEE (& 916m). BE (F
H 463m) NEZHEEZ WK T IR EZAELTND, EEFHTIHENRBEORLEEHR DT
DIBENEL . HEEN S BEMMORE T FNEKR L, EHEHEOME 2 RS EK S
NTW5, 2D XD 3 fElx OO R KERES NEREBORERRERE VR D,
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2.a.3 MW

WEE S TV ICALET 2 b ONR 2 Vs, #EEHIT K VIR ICAET 5, T07k
DT L= B AYNE THTY, V<RV E S F, Uy VN, v R/
X T T EIEFAFRERET T OHEBERIFEO S DNZWIEN, T AT T,
FFIOFAFARLEAARRLICERERZ D BN 5L HFZOME LoD 2 & PR
HThd, SHIT, ZHEBEROENMA O SLE EF T /R, NS RIBEFEETHY 72
WO N EAEENECORFEMTH D, MEE TYIT 141 £ 457 J§ 765 FEMHE (I
fli, Af, WMfEZETe) I, T0 ) bAKIL 47T, EAMIT 161 FETH D
((F) B AR 1 22, 2004) , AV FEOPREXIRICO W T THEORLRN 4.2.1) T
w5,

[ZEFATE : sERAERAM]

(1) #%E

HEREHII AN A DR BEZ T IZFEANELS, ZOOEZHKRARBAERSEBICRFENT
W5 (BEIED, 1983 ; H, 1989), HFICREESIE. KESIE. KILFIEITHRMEED
EREAKRE VD, EETIHXRLRIBAEMES L, ZHERBRREZFERL W5, HEBHIC
R 2 AE I T O L 0RH 5,

BLMEE AR

HEHS O MR O FEEIT . H YR O BEBEBIARICHR Y T D R L RIS L7 BEE 5
~8m FBREOV~YA A X0V X U U BNEET DEEERAKRS, G, mE, B,
Wi, kB CREEE, RO BOILFEMOME AT EZ L Bo TV
52 THD, MMRHEAFHIHETIZHY . BARKEBDROGEMERZ 0 L5 iR &
THObBLWHEELZRISELLLEZAOND UNFF,1994), a X)) TATY -V <A R/ %
BEEE, LoV EAYNF—a T HUHE -~ R FERE, B LIRFEHYEERICE E
NV I757 0 U ARE (ABRIKRKEE) O34 A4 7 OHMHERAMMNRE & EO L
TERERE &2 PO IRDR D, BRI, B REICK 477Tha (BHEEE DK 60%) . R
O HSE & A2 IR 481ha (BEAEOK 20%) 04 LT\ 5,

R (PR O, &PE) &L (20 O ITERERNE & PO I IR D B PEARR AR
BAEE TABNREEIL 22T TRy, JEK (1999) 12X 5 1976 KT 1997 DR
OO PSR L RIS (1997) Oa R ) ThTY —v~A R XHE h=
EAYNRF—a T U REY A R FERE, A LR REE OMAR RS ik
AN CHBSNTWD/NEREBEAEZEIETS & CFR 18 £EH 2 B ¥%EB
DR 1-5) . MR AMICIZ 69 OB AN MRE I, BAMEEIX67T% (KRAIZHONT
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1% 80.6%) LEAMOFNIENE N L NERINT,

BESETIE, aNITATY, Yy Vo NAREBBETHIERANRD 2N T T
— L= T AT ECHBEICRBIEEAEONNT Y RXIBRAEFTT L, ZOERAKRITR
A SR GHERAR E W2 Db DT, FEORZEOEBENBRECRART, R IR L
TV (BEIZD, 1983), REEBAIEICZHIT DM ERARMIT, 4 51Tk 3Tha (& g O
26%) . BEEIZHK 60ha (BHEIEDK 48%) . HEITHK 42ha (FBHEHBE DK 48%) . [ &I
6lha (SHEHEDOK 44%) DAL TWD,

[EEFATE : ¥~ A A F]

EBEBAMK (JF/X—UTRILE/ XHEE)

BEOAMIZIIEET VT 2O ~KV )X, ORI X, £ XF NG TATY,
TV T T 70, h=vx )X B X UREDNPDBERI D HEE S 20m 12 K SRE
AMT R %= <RV b FHERKLT D, U/ F— <R b FREIT/NER
HEOBRKEEDO O DL T L b RELEHETHL (REIED, 1983), 7 U AR
U, Ye—FREOBEAENRLL ., AMOAKE EOBEICTIZIE A X =D 2 YR FE
DAV UREGAORBRINLIHEREET 5, KESCHAR L CRIAMKOE S/EL 725
Rt A - AR T S AR O BT BOX G 2 H o & U 7o Mg SR AR O
Bz rd, 70, ARUC L DX v v TTRREDOHEL & fE OO W 7o JlURr O TR 7 &
b (J5Kk, 1998),

[GEEFATE M EARK] [EEFATE : VT T 7 T]

TV RFNTH

BT ETFNFTRLA=ZVEAYNRERMBEET L@ ARKRITEZ X TF AT —FT U a T ot
H£ThD (BEIEN,1983), T/ X F AN =T U a7 HUER, BEORWVEFEIIC
LTS, TV HXFAF =T IUNaTHUHEDI LAV Y Y TFTERETIREOE
WIS L, A=Y YT AA ATV T ~d, A=V v aRTURENERTL, &
A DB E IR RN B D

AN

7
%

SUTIVEREROBHH

(R 51 5)

RS TIT B RMA T KO AR, ML POICAR > TS, £ RA
XLV ERAYNRF—a T HUPE aN ) ThHTY —-~A R XRE aN)ThT
VA=V T A CHETHD (BEIEHN, 1983), WEITa NI TATY v A R
FRHEOTHBERARORBNILLS . BRMBAOEENE ., MBIXEEY Y IR0
JKEDPGRDET, an~sPrFa UHESA VvV BEE, 7Y N7 afftfl 8RR A
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R 2 BRMAERZ BN D (BEIED, 1983),

(REE 51 15)
BHETIEEZZTFAFT =T INaTZHIHE, VR F—v~hRV b FHELFLET
DHRMEAENIRRN > TWD (BEIZH, 1983), Fio. REOEFEA O TR < EHE H 12
X, /7B CTNERESBEAREOT X ) XBRESTIIERAKRO T X ) FREER KA T
5o
MEITHREEDZNWE T, AWV T Iy —Za ) XHESLaAN) T HTY — b=
VT AHEHENER > TS, WEIZBOIZEEALERARWED AN T HT Y — A
=T F TR TEDORTWD, BBIZARIEEDO AN T HTY — b=
TAT L EBHECEOR N ED LTS,

(BB E)

HEORMG R ECEGTIHRNRBEEOE I ZF AN =T U a7 BUpEgEiR, —EOE
HREZRET. Yy VoS, Ye— FOWERLRELS, AT 7 n v EILOK
HEZroTD (BEIZD, 1983),

Ck g )

P S S O RN R AR IFIEREN T X A A" v T YL, av v —asE
UV JREW, SANTFRE 2 A F A= ~TRER CORAMBRIEAEIC, £,
EMEREORBORSENF X —F AN T YHELTLE T HRMAEICEDNS 2
ELBREORmOWHIRE o TV D (BUE, 19825 BEIE)Y, 1983),

(V62 5)

H S IS < MBI K L DMK DB L Z T TV D2 BT ORI DR nb DD,
AR PEALTELT, MAITAREOEVIREBIZH D, LEN->T, ZOBITEKX
BOWRBMAFEICL2HMORARBEZMOERERRER /0> TWWD, 1969 Fi21L 3
DR NFLER S AL, £ D% 1973 F O KHZ OF A TIL, 1983 F12 4 fi, 2004 F1Z 6 ff
MALER S 7z, 2004 FEICFHFK SN bOD H B 4 FITWI N, 2 ISR &L
THfM SN THLEEZX LTS (Abe, 2006),

(2) %EMH
INEFGERBOMMMIIEM T U7 %, T =7 %, ANFR, BEkEAR BEAHO
HO) HRFEICFESEWbiLd (B H, 2003; /N - /K, 1983), FEPFE TiX, BRMHEO

HEEOBNAET =7 R EFRERROMED PR S <, BEROZVEET U7 RO

41



MTEOVF LN DEBZX LD BEMEOR Y D> HAERKL S 4L TV o /NS R GE B Dl A2 23 |
BT EOVER OBV 7 U7 ROMPICEEHRD L X5 2FtEro< bbbl E
2 bivsd (EH, 2003 : 35K, 2007),

ZREREREORELS M B O 2R T2/ R, NS RWBESETH RPN LREHNZ <,
EEBERBHVONFUTHD, 0 NEREBICEETT2READO L vy KU X ~(2007)
BRI 137 LMD TE <, HDMPOBEEREFM Lo TWVD,

HE P HE O IR

INERF S O Z T 2T, KRBT V7 R20RE < 70%E< &2 H, i
HEECH 247 =T R (707 RN 2T R) Lok@mfizdbnd, £/,
FEE AN EOREIZE H12h <725 (M 2-13) (B, 2003),

HWET VT ROMEMIL, L= EAYARAF Vv A F, EFELF, OB AE
)X, A= TAAUERETHD (B H, 2003),

A=V T NEE, b=V EX I XLy FAAXXay, )y, AHVUSHRFay
v.vary v r 5 BFTUUAREFT AT =T DA LEHGBAKROEWE
HThd, NEFEBEAHEL=VT7 FEEIT b2 & bEKREN T 4 P —ITHFEL,
WEFEOFE TH D EEZ LN TS (Wright et al, 2000), RO VT b EA O
FEREL . ORI L SIS TWD, HRROESREICARZREITD R, Kk
RRBAR, MR ICEBTTHER LN b, RIS/ NG R I > TERAME L 722
D ZDBRICES CERHET VT ROMEBICHEKRZBEDRZO TRV E Wb 5 (T
K, 1998), HEPER ~DORY O FAAROBENIMmD CHREETH 5, NEIFGE SIS > -/
X, MR, B, BRIV TIRWHEERTEBfM ST bo EHRI SN D,

[BEFATE : b= 7 FEE]
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BAXL

EE7UT7ER
LAY INF #H=E
FHTY BARFLIESR
IIRILE/F FHINETS
2RI A FFOIXAFI
SRAR/F v LSV S
TTY \
EHAFINF MER
FYINANTARY .
FHYISEDD i _
L=V R XZEF t =
L= FAHUE L=ZVEYHR
a-d Nl LZTREE
Yo—K AANTX¥FaDH
FRSE 8% /vy
LHFL % TR YRHISE
N/XE

Y
ZTOMZE HY T

REAT7CT

X 2-13 /NERGE SO (5 K,2007 2 4)

&% &

AN JRE S OREAR I, AINCRERGE B, BB E L i LT, B AT Y 72 0 O FEHIX
Z<, LB EAROEDDLEENE NI ENFFETH D, /N I ITHEE FE Y )
447 fE OORFR<S) ABLTHBY ., 2 >DOEAE, 161 OB AL G, £ O E A FE
FIL 36% ThHh D (HARBMEAN 2, 2005), AAKNEY TiX 1382 2 SO EAJE, 88 fi
DEAREE G, TOEAFEEN 64% THY ., KROBEFEN L VFERH D,

NEREBICAT T 2EAFEO T CTRICHBZRMEICEAL T, ETEARBLE LTIV
BrerYE, ¥7BUF R, YHAMEPO) 2080 248 2082 4FERF
BO3IRNFETOND, £z, 3SEULOEGHEAR O BLELTARXIBINTRE, I
YRvuTYE, 7AXBET )X RREREFTOND (F2-2),

MAE~om (b %8 3/NEREBOERED > bME— O EM T, RE - 5
SIS OWEENOGIUHIZIAS AT T 2BEARCHL, EFEHOBRBEICI VKA REFTH L 2
D.oMEZERETHZEL BEZLTEHSE mOESKRIZRDZEbH D (N, 2004),
[EEHATE :: >vinr]
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#x2-2 NERGEEO SHU LOEAHEEAT LR (RS, 1995 H RKZRMKE 12,2005
X v 1ER)

5 An
&0 AN J
B4 i _— #EBA | § | 2 jj
(B 4) # FH S Fl AL 5 | 5 | 5 | 5
B R | & |5
FX TR vu fhRZ O | O
(FXZFH 4 THI IR T 1 O
a2 /N kX O
ININNY 7 RS O
LT T )H Vv ATV O | O
(7<= FF) 3 |vovuasTdF 1 O
FANRY = 5T X Olo|0O|O
TENYTRE XY NI K O | O
(X7 #) 3 |a~7FLrv 1 O
~NTF L O | O
raT Vg VA=l O | O
(278 3 | AARvaTY 1 OO0 |0 |0
TR T O
TF ) XE L= A X7 O |0
(EF /7 %) 4 | YYET 19 O]l0 |0
L= FF Ol 0O | O
T ORNEF O | O
A4 XEURE FFTUA4XED O] O | 0O |0
(7 UH#) 3 | FAVY~AFPr 1 O
TAFFUAXED OO |0 |O
27 ) XE a7 H O]O | 0O |0
(7 27 %8 3 | T UnaTHv 1 O | O] O
A=A XT A O | 0O | O
NA R E UFHE LT ax O
(A 7 %8 3 | FFT¥~rux 1 O
A= r7aF O

[(FEFHATE : A4 I FT]

LB & FEEIE 40km FEE LR T2 WA, TRENORBICEHAOENEFTL, B2
CICHF RN RO NS Z E LR EVZ D, MEBOEAFEEZ LT S &, KEVE
TR TRV 27 L <, VAT 1R EDev, —J7, BEIIETIEO0R
HEROMRNICEET 200N 11 EH Y, U XHEMIT 4L L\ (B H, 2003), & 2-3 12,
EHICAET I EAEELE LD, G - BEOWMSBICHEBEOREN 14 L Z VWA, &5
BHEOHEL LB, TRENOBTHEOLXLVETHELLEEEZEZOND,

ZOEIIT, BHRRENPGESHNTHWDLET TR, BEORNTEENZ D L b
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NTWLEZEIZEY, FRFHLOETHEOHELZZRT MR (HERE), £< OEAHE
NEFN-EEZLND (EK, 1998),

#2-3 NEFEBSBICEETOIEARE (REIE - BEIIE)

EHEA B

AT, A=V ) RBY A=V Y . UF
grrmx, veRFERT L

%
m

5

JaU by 2AEFRF, aF U EUA /)T, ¥
~ IV I VHE A= RVVE AT

BE AFTVI, ¥XBLUTAYY, FAFTTY
NIRRT, BXFEL )X, AT T THT
INNTR ) IRNB L INDIT T F R
Ty AINTUREHRYTXT

13

A5 A= BaX 1

Lh=re¥hx, AAI T, a,NIXT |
FIN=FRI Y, A= T hEE, FFU
i sn¥x, VvLATYXR, vTYnalsTYE,
RE- L& ASVHEYFIVY, FRUATXI, AT
FLyl RYRUA I BRI NY A=Y
AX I T el THexzEXx
BELEE AV N N 2 S 2
o L= ZA FIA YR TY A=A oz,
RELRS FHAXT L anwIrFanv
AR T TV 2T B AT RT T,
A=y RV A=vEery=vYo, B A=
o V¥, A= WTAVY Uxhavy, vw
RE-BE TR, ZRXYNTE EFEURY, U 14
=BG FUREYT L A=y in
T, A= a2 AT
BE-RE AR TA X 1
BE-BE L=vEF, adAbT 2

15

(&M, 2003) k%

HEEARICEFTTIEEFTHEENOEETRY

FEMEARARMRIZIIANT A OF TR (EFEK) LEBET B Z V., Zo#EBE LT, 2
DT/NERERBEZHENKT 0EBRRELS, BWVWETHRFRIZ, EZFFHFICAT A LFEED
EHERBEL L TV, BEHOR &K X 21 KE O &SIRIC E 0 B2RE, 55k
LT 21> TEFEHRERORE A RFE I EEFHHEEARDKSL LoD EEZ 5T
W5 (K, 1998),

COEIRIENELEFMOOEON ) RE VRO THDH, b=/ RE Yy (H
HRE) BEREDOTMEEARMRNICERT L TR, "YU~ Ry (BAFE) 1TEZEKRN
BRI, AR E Y (R AifR) ERMEEOEZERIC, A4V RZ L (VARZ O
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FEME) TAMESOEZERITEFT L TVWD, ZIEL=V R Z b D TTEEMKIC
HEWREICABTLTWEEThH- 722 L2 REB LTS (JHK, 1998),

B9 —ODFHE LT, FTVEBOSMIZIONT, RKETIZFT AT (EARE) »
IR ARARNICAEETET 208, BETEAY I IX TV (FHIAXFTUOEAERE) PiLE
WIHTEDEFHICAEETT DL WIBERH DS (JFK, 1998), S HIT, RO LD —f
WCHRET D2 L=V YV, DO TOEMERAROEZFH T VWEREDOHSICAF L TV
mEHERE TV (EK, 2008),

[BEFHFATE : b=/ RE ]

EHEEAKERMN - RERINSOBEMMKROEZEDOEK

HEMEAR AR AR D MR 2 SRR 9~ 2 EEMRRIZ. HE 7 27 0 B IRRRIZ 2T T o BRIER AR O 1
WM EEELITE LAV THBET 200820V, BIZIE/NEFREED Y~ A 2 ) X3
BERIARHF DR A X FITH AN THRIZEIS L2 ¥ A2 R > T 5 (Mishio, 1992; Ishida
et al., 1998; A HIZA, 2008), /NERGHE S Z WK T 5B OKFIEEFERHELICMHI K
W 7 W 0 O R CHAZERI MK B BERI MR~ E B L T& 2 b 2R L Tnd B2 bh
% (JH7K, 1998),

(3) ELDRHE

HLMEAR AR MR I K OB MEm AR 2 ol & 3 2 /AR RGEE B O B AAMICITE AR Z < R
D, FLMEARARAR O FEIEME BTN AR B DR b 7e E O SR R ER 2 KB L TV D
EEADIL, ML AR LS E 2B TE 5, BAREITIIHERENE O S (ERLEA D AAK
b7e EHEAL DR 2 R R 2 R AL O TERE DS B S du . MR R (S JRURR O HE AL R s B 52
ERAR

G ER B & A BRI BRI

/N RGBT O R O IS R LTI, B D RS SRR AR BRBE AR IS IS Lk
TL2OTIEHRL ZRBTEPEY A TORESRMFICHEIGLTZEBEZOND ., WATHRTESS
b Z R L TS DOBRFETH D, BT b2 E Ue & b 5 W
RIB, ATV F VX TR ANA S FBRENMLN TS (Ito and Ono, 1998; Tto, 1998,
Ito et al., 1997:RI 5, 1995), Facd X 912, WMEm AR, B, et AR AROR AR (W2
PEARARMD 55 HEPNE RO L WEBR R HAR EIAEFTT 20T, &k 0.5
~2m Z LR Db DONREZ, IO & AL IS L O I B e B2 F1E 72
W E K, 2008) DR DBEEICHIG LR Z OB TR LD,

NAVFXFRBDOOIL, FFUYI/aXFLUFH a0 2 BIIRESEIC, KD 1L
=7 uXFREBIEORBEORIEBT L TWVWE, FF I~ 7 o X3S 3~Tm DMK

46



KHIC, vFF 7 v X3 L0 EEREOBOEE 0.5~1.5m OBERBKAKICZ L ZR{E
BT TN D HE AR AR 1 LB A 8 R O i VMR AR B BRI o Tk L. 2
DAL EWIT L CYTF X7 uxRNFFovrraxnompfblizbolEL L TH
% (Soejima et al., 1994;75 7K, 1989),

a7 YR THE, BEEARICITIEN KRB CHE 10m Bl EIZR b4 A v e T Yy,
PERAMICITIEAYED v m 7 Y3 S BICHERE & O R W MERURAR AR AR 1T i i s & &
ZAONDLEL/NEVEEZ ST Y AN T YRR LD (JIEEIE2,1998 ; ik, 2004; 15
zk,1989 ; FLE 2, 1997 ; Mishio et al., 2007),

Flo, AREBBRKOFIE LT, RIEOHETIIINETCIFEE I TV A7 MEE
D, TNENOEFTT HMEARICKS LIEBENZELERT ZEDRHALNER->TEY
(Fujita et al, 2002), /NEFGERBIZBIEEIT Loob oMok E LD Z & DO TE 285
ThobrEWNZ D,

Fo. NEROBEREE YT VR 7 XA A4 4 N~ R 76 b Lz Al REE M
m <, EOLiEE THEA ORI T 2 FEEE R, BAETIEHERTOEFICL5E
RN HIR SN TWD Z ENBHLMNIZ/ > Twb (Takayama et al., 2005),
[BEEHATE : FFV~7 m¥] [EEFATE : 7Y uT V]

I B E D 531k

MEHEME D L ITMBE R CES RON DB R TH 5, HELIZ I\ THEREME D 553k 23 AT 3
AN = ALTENTIHROR, EHERORAONRZ LD, FCKOMOELIS R
HICK o THEBPEIN TR T LI ENELSTVEEZ LN, BEZHICL DEEBH
Y AT ERET DT OO EEE TH D EDHNH S (Kato and Nagamasu, 1995), 3
B /INAEIRRE R O BA I I MERENE D b OB 2R b OIS < A v, HEREME D 531k
WELERTERT, MHEEO SR ESICEITHT THL I L AR THEMBEIND 2 & Mk
#% <% % (Kondo et al., 2007; Nishide et al., 2009),

Bl 2 X, NEFRESEERO L=V T AT CITMHERKTH LN, bo b bk L E
ZONDHBEEREOT AT EREELEZ T2 0D, INEFGERBICE > THHMES
fbEiz Lz EHEH ST 5D (Sugawara et al., 2004),

LT F X TR TIINEREREAOA AN~ LTI X, Vv L TR, T TR
ALTHFOIFE G WMENLZ DT DR EEEEZ ST DEAETHEEIN TS, W
PEAEZ DT DR OEITFEFIL Ry (ZEEEZFFZR) DI THEDOR
REL LTIIMRTHD Z LML mEoTe, ZORFILEZBTZRWVMERIL, S{ERER %
EODLTOOHRM (Bf) & LCHEbLLIZoTlEhnnhtEZX 5N TS (Kawakubo,
1990), /NEFFHBLUSNTZ O LS Rl EFFo 7 ~ Y Y IR OMPITM STV
e, ZOMEIRNERFHBTERLELEEZLNATND,
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INERGESEAFEO D X 7 X HlfEREME 0 LT 5 (Kato and Nagamasu, 1995),
[FEHATE : v i TP %]

BEXOAKRLER

BAROARFEBERIT, "NUVABEXOH T NRNIARGEE, 772 « ~VF U T AR EDH
HEET.XFIB. VAT R FFa vBICEZICALOND Z LoD (N, 1994),
CTHERBEOBG S, B TLR O, MEBEDORBEZRLTWVD,

INEFEB T 3EOX Z/RBEARE : VA )%, ~TF Ly, 2 XUANTX VAR
bR oD, 2O DOFITEAREOMIEENEHICA->THDL, fp bR TARAKIC
Lz SN TWD (i, 1992; Tto and Pak, 1996; M, 2004), Hricv ¥ /%
B & 4~bm, BHOERN 10em IZH 25 KRBMOARRKLELEZ>TND,

FXaUvBRIVYHIVBOFIANEFF 2 VL ARMNOFABICHER LR LT, HARMN
BARRMLEFEEEZE 2 OND, EMEEO®EIN 3m ITET DI ENH DN, B DOAR
CIXFE Y | BB O B E & FF o (B, 2003; NEE, 2004 5 N L - AT, 19965 1998 ;
Uchiyama et al., 1996),

(BEEHATE :: VX /%]

EYEBMOLEL

INERGEE I & B o O FEFNEEL b D TR LN D,

il 21X, NEFFEBIZEZAAY~ATF V7, PFUAXEY, A FFTUALAXETUD 3
BEOA XV RBOEAMEN DD, A XEYRBITHECHFETLORRAF V7 anFHIILD

PEMHAEREREIE AXETVBEO LRI LTUZEALEDORE 1EOA FT 7 a T
BOHNIEREAT O B RMELZ T, Yokoyama(2003)i/J\£J$u%% LT HAXEY
BEAFT7 anNFREIZOWTHN L, kol s, O/NMEFERBIZEWTRARDER
BICABTT D24 XY BHDOEAEENRKRSLLZ0L, @4 XETRBEAF V7 a T

BEFREIDHIRINTA FO7 aNxTFHOWEICERNEZD, @ 52851
OFIRNEL Z 577D A F U7 BOBBNERNA U EHHmL TWD,

Fo, o o (RRAEHOBEZSMR) | BEIC/NERESICEBNZR T U RNV
Mol=Z DN, INEFFEROMEBIZ, 7TV EFOREE THOMEE»SPifT 572007k
NEROWHERESLTZL LT EEZEZ LN TS (Sugiura et al. 2006; Penberton, 1998; #
i, 2007), EEREOLWELF YT IFTIX, NEFRES CHEHICHB LIZEEZXHNLD X
TI)XBATH Y A=V ARXTA T I AN T HUIEHIE LSRR Tn5D (]
A, 2008), AIRDO, ZL OGEHETRONDILOMBENEDO b EH R R L OREN L&
Lk TchreEELLND,
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2.a.4 EIMY

KiENPHESBENLT, —EbREREDHEMESRD ST EORWVEEERTIX, 22
AR LTWDEEOBWIL, ZTOMERERHAEDS Z LN TE, L bEEOKWEA
WL TBENRERLLEZLDOTHD, T, T ZIERTHAEMMHOREKRZ LD &
HOLFFEDOREHN 2L AT, WIZRONTEHBEFEORED L ERE V& W o IS
RO 72 R 7R R Y O & D AR AN 72 (disharmonic) EWEM Z k325 (VNEF, 1994),
Bl 21X, NERGERBIC A RS T 2 REOCBMM O T, B EIRE ) 2 & W S R

L MHFLE LM, A 2T, WMAKIIEETHDS, ko, BRICEAL T, TR
ECIEZHETHLFRBEICENT, AX NV ERIZ1IEOATHY | RO NLVFHT 1 HE
H VR WRIL T H 5 (55,2004),

— i, NEFGERBICHRS AT HERDK 25%., EEHBEOK 95%IXEARELE ST

B CHEERTIEEAED D VIXEAHENEFICZ N L bRETH D (R,
1970),

ZOXRIICHBHIZIKRENOESBENTZMES CH L2, FFEOEY»MA O E

BT, FrRRAYMHERK LT, TOEMEITBRES RBEITT T, EWOSRILT 1
TAEZHDOE L VIZTELYEHTHD,

(1) HELEE
Rek 42 R 2L 48

FERDOBEBHILEE LTI, AV U ITAAa v ) 0LRME—ABET 5, FLED
L, RITRENOH L a0 VHOLN A L T D EFIT, WHELOERRORM A BHE
IZERLTWD,

AV U T A A a e VITNERFEBOEARETHY . IUCN O L vy KU 2 F2007)T
CR (iapfaii TA ). BREA O L v FU 2 h(2007) CTHajdfEM TA ¥ (CR) ICit# &,
Flo. BRENTIERATLEMA969) L L TREI N TN D,

AFEIE, RE. &, LMES. MES. MiES CTEERHERINA TR, s (I
HIE2y, 1994) LB B THIRAMNARERERIFONTWD, BUUEOHTEEEEIT, RET
100-160 ZH (/NAEJE H SR SCABAFFERT, 2008) . MIAEH S T 100 BHLL ETH Y (AR D,
2008) . Z DDA TIXHIA~EFHLE 2o T D (EREEOHB L X ORE ORI
[ZOoWTIE THAEORERI 4.2.2) ), BMIE, 18H 55 DM ORI, L&, (L
B, fEFp, ERLEZFALTWD Z ERMEIN TS (FR¥E, 2004), £/, A4 avE
VI AL LCEEARMAMICHY . ZOBMEII A4 2 7E Y o4 85 LB
LTWaZERnHEINTWSD (McConkey and Drake, 2006), A YU 744 avEy
WAL TH RO FOMAE L L TEHEERMAMICH D, IWNEREEORKEHMERET 572
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ZIIARARBRETHD E VR D,

AT TIEELLRITHIT TE, BB TIRET 208, 12 A TAING 4 A TH
F TR EOMBICERAZ BN T 5, KBS TOLERIZ, thoFFa v VHEIZH A
HNDN, EHWICERLELT 20, AEORKFMTHY ., ZOITEITEHITEIEE 26N
TWwa (fig%e, 2004),

[EEFATE  ATFUV T4 AavxE]

BIEHILE

INEEJFGE B DO UTE I B E < OFERSM L THEY . THETIC6F 23 MAER I
TW5 (F, 2004), A TIZ 86 FEDOEMN M OEN TR Y (Jefferson et al., 2008), =
DOIHLAEZPKRTHI T AMZERS & HROWEIZIT 82 MOBHEHNERLL TWD, /b
LIRGEROEWICIZZ 0 bR 3FOENAERELTVWD Z &b, ZHITIFIERFEED
BB 0 - BET 2HEOIZEAEREER TS, BEICEL X, B 7+
NW=TERAX AR, NITAREBLOEKES EF%ECTH O, HEHE T X HE O
AR E L THELRMBO—2LWNZ D,

INEIFRHER OB TN E THREINTNS 23D 5 5 TUCNO Ly R U X | (2008)
WA v s vT,. vatr AR S AR YT I 7 YT EN (G IB )
2, vy av s oIn VO GERAEERTER) izt nfBilishTnd,

NEREBOEBETIEIY Py 70970~y a7 P 0BEPERINLTVD
(Darling and Mori, 1993; Mori et al, 1999), ¥ b 7 7 ¥ F 3K 0 K 7 <0 5 L
JEO DM TEI L, EREFETEANATARAFT T T OGEIEG O 505, NG
R T VTR OERTEL N HAEREET  REOMAREE L ITIE L A LR RN D
EMFBENTEY  AERFEFEETHOMEEKREL L THEOEEZIT> TS EZEZ LA TN
% (Calambokidis et al., 2008),

STFINYRUANTENTTTANTITNERRS (BEIE-FEBIE) ORERE
BUCEFEHB L DR b IFTINY RUAATITOW TIEIMMER & DOAZTRBRE S 41,
NEFRREBEANICEE L TND Z ERREBIN TS (Mori, 2009; Mori and Yoshioka,
2009),

(BEEFHATE : Py oY (wyvavrsvT)]

(2) B%a
BIZIERITRER DN, WKHR G ICBEE N2 B b n, KENSHH
1,000km & BN 7= BICH D /NEFREE DL, BICE o THEFNIEERSGICBZETX

DHET TR, REBIZHUE_RTESEL TWLEEIZROND, LarL, —HEHR LI
RV Z2 200 T L. REEICIT W ORF R 2 BEMZ IR L T 5, /NERGHE
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Bi. NUAGEE. 7T RABEOHY OIS, BEREISHEZ R L TWAHHEY O
FEAEREOHERICEA2HMAMOETHD LW IHIEMAHY (Ono, 1991), 2L DS
P BERAEBRCBVWTRETREIIREVWESZSZOND, IHIT, MdiRiES0%
EHL L LCH, HEEHIZEE R TH S,

S48

HEEHIZHBGE SO & 5 BE T, IONITERATIZ LRk SN R e AR &, 15
H46 Bt 195 fi L 705, ZOHFTIEHSE, BIHNMHER I N TV DHIERD BEIT 22 H(ES 8
., W5 14 F)Th o (GER, 1970; T3, 1977,1990; #if 0, 1984; K[ - T#,1997;
Committee for Check-List of Japanese Birds, 2000; HE#S, 2001; #iA - T3, 2004;
/N R A SR SCAL AR ZE AT, 20055 HEF, 2006; Chiba et.al., 2007; Clements,2007;) . Z® 9
LEAMII1IME (A 27m) | EAEMI7HEME (AU T A0 THATT T AN
M FAAVTUZea R AT Rea R ANV FHOTA A A F T~ AT, F
AYUITHUITeY) ThHhd, /o, BAEMMEL LT 1M (FryIYAR) BEFE
JEHfEE LC1HifE (B2 rIXFFRY) NS T0nWd, 20 195F D 9 6, TUCN
DLy KU Z 200821 14 MO aEAE - EERaEFEATHR I TR Y . NI
EN (it IB#) 28 2fE, VU (MapoaiE D4H) 286 fE, NT (¥EMEIEREE) 236 fE L
o TWh, Fio, BEAOL vy FU X MEREEE BARREE)S, 2006)121% 38 ff - #fifEAN
HHENTHY, 209 LHMERMAEEL Lo RNFITHERGE IA% (CR) 75 3 #ifl, #ik
fEtE IB 3 (EN) A% 12 f - difl, #Ep/GiR T (VU) 285 14 f& - A, #EHRaiE (NT)
MNEHfE, Lo TWD, ZNbDHbaryhky Y (VU - EN) (FEINAN A M2 TUCN
DLy FUZXR2008)DT 7 HRNEELEDOL Yy FUA DT 7 TLUTREEE) ., 71
TYT7 AT ERY (EN: =), A=A IV (NT-VU), WT AL (THHT
717 ANK) (NT+-CR), A7 v (nhnY~w2x7nr) (VU-EN) e EofbiBEHICE -
T, HEEHIIEE B L 2o T D,

SUTILEREROBH

(R EH1 )

2007 FEICHFEE 7 e I XS XN Y OBIENARIEO RS THRR S, TN RERE—o
Rk E o TS (I EIED, 2008), Fiz, MERGEE T TIIANNERT T R OFR
BIEM L 72 > T 5 (Chiba et.al.,2007),

(RER 1 E)
HAEETHLA 70, BEBLUOCZORETHLKE LAE TOARERHE ST
D, A7l TEIBMERTL2OT 2 km QWO T2 RBENERE L 20 FLE
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NTHLEBENHRI., FMAEEMICEEND 2 WVITEEHNZEVWAAELNLTWVWD
(Kawakami et. al., 2008),

(B E55)
PERKSEPETIIME—, AHEBETaT7 Ry R OBENRERINTWDIED, INEFEEE T
TIEZ7 a7 T7ARY RUOEREM L 72> Tw5 (Chiba et.al.,2007),

Ck g )

EHEMECHDL 7 r U I YN AOEHN, KIBTOHERINTND (I EiEH
2008), WRETIZILAE 5 CH B AR S =AY, BLAE CIXR T8 5 2N ME— O B Gl & 72
S TWD, FRICHEMEGIZABHBILLNE/ PRI O TWVWDE D, Yr T IXFF
KU, 7y IYARRENS Tl SOEERERMICR > TS, IHITEFE, E7 13
AFX R OBIHOFEE S "B EATHD (I Ri1E22,2008),

(V52 k)

1973 FEDOWFIEME KIC K > THZ BFEBNFA L, 1974 FITIXIBROVEZ B IR B & b
HETORN-TEETHDL, 20D, BIELRELHBICIVHMERENLL TWVWDHR, 8
FEOWEE O BEIENHER S, B CBEIHTROD 21ED 5 b5 EORE N B LT

. MBRBEOBEEME L TEELRGFTTH L (I EiZd, 2005),

BES

NEFGERBORESIZE LT, 4 MOBEARENAELL TWZZ LRI N TN DD,
BRETEA 70 1 OLPEAES L LTEEL TN,

BEEZORBIZOZERT DA 02X, ZOAEFRXS MR ELEL T, WES
ThHLH/NEFFHETHMAOE{LZ ZT /OB EZRL TWD,

N S IERIEN SRS BENTZWER CTH D720, KEOBEMEITRERARD,
HEEFIRAT X DESCH SRR EEFIAT A XYY HE, A CERET S0 T SI3fF
FELZ2W, BRETIH, AZen3XYYXEOMMAT L X5 2B CRET 260, KOtk

SRy &N o T OB BRG AT L X R e o T, A CTE R AT LIHARE SN TN D
73 (Kawakami and Higuchi, 2002), ZHIZ b OBREZF AT 25FE NN NTZD
ThdreEZLND, BEEM EHEFE N AEO/NERGHEETIZ. A7 2 ZH& AN E
@ DR E T, ML B, BiEr, BIER CRkA RGIARAT OOt B X
bbb, TOXIT, WBIESETHL/NERFERTIE, RESIZBEBENRLRY | MHkfE
VIR AR (= > F) BB S TEY, ZOEBHBKIREZ X 7 0d)
EFLAMA LK) LTWwWa,
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Flo AT vFZ AN OF T T AT OI B E S X 5L (Springer et. al., 1995) |
MO R EIER L CTERLATRERDH V| NERIZZE Y 5 ETIZH 100km b DOiff
EMZ AL TR P23 THDH, LoL, BETEEBZE T2 km @
WRABEOREEL 2 | RS EMEEHREBICHMMPROIL, AL HFKERZ 2l
BED BITITAER L TRy, F72, MET TRIBATLERELGEREL 2D RILENTY
BE A HI R S, [EAEEMICEEN S 2 WIXEBEBEHZ2ENRALN TS (Kawakami et.
al., 2008), ZDO XD RBEEOHERITBHEEORZORERFETH D,

THHY T 5T A (NT+ CR) 1347 A3 FOEA#MET, 2006 404 BHIT 40
PR L HEE STV D (BB ARME FLR,2006), HEIKOBZTN O H 5 B ABMEY OFEO
RAFICBET 28 (FoRFE) 1LY 2006 FEICENA D ABEYICHEE S, B
B, OBHOKES ., SCBB7E N LR CREMMEELERL TVDH, REORHRIZONT
T THAEDORAIRD 4.2.3) ZH,

BS

HEEE M OWE LI LTk, 2 E TIZ 16 O BN HE 4. 1968 4F LA HE #5 H © 2
FERFLIR SN TWD O, Hildfaiia L2748 Y FU 2< 15 T 5 (Chiba et.al.,
2007), H#EEH TIE, ALFEKROBFEICEESMTL2aTHR Y NI 77 7Ry RYR
B LT\, Z09b, a7 Ry RUIZOWTIEEEHE D PE A ELEME— o 5 i ©
HLHEAR - THE, 2004), 7277 ARY FVIEANATALTHEIHL TWDLHR, /NNERGER T
BOHT HHEM L IXEEMNICER > T (Eda et.al., 2008), 72, 717 I Y R A 3
AEHEMEE LT, £/, 870 I XS F U ITEAEMEEFREE U T/MEFRIZUERHE L T
W 8 RWERA » REREICARICAR LTV TH, MEFRES I OHESD
PO L U CIHICEE R E o T D,

A YR AFERY
[2-14 LSO 5 A
R BRI, PRI D5 2 77T
(H{# : the Handbook of the Birds of the World( Lynx Edicions, Barcelona) % %)
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S BT, MIEHE L 727 AT RV IZHO W TIE, xif, BEIIEICHRETIESENLITL
FHBEINTVWD, 2000 L VEREO /a7 > 7AY R OB, T4HAY KU Ol
PRKT 57 EEIOFEENEE > TV D, T ORI EZBE 2 1993 42 b ki S
N TV RO R EREE £ DO E 2 2006 FICET L, ANVEFEREE B 2T KT 5
CLEZHBLTEHEENEDON TV D, REHEFEEICOVWTIE TBEDORERN 4.a.4)
Z MR, 2008 AR 1T HEFE 2 AL~ 400km BN - B EEE B O S BT H 2 BN 5 |
MOTOBEHMTHLIBERHIIBELLETRENL>TWD, TR Y RURFERBIZESETH
I AEKREFEICART AT AT FYVESEN BT M — 0T e LT, HEBEHIIERZER
THEM & 72 D,

SEMNCRENERFSORELEEN

INETRGE R CEIEPHER SN BB OIF L AL ITBE, WEAR 2 EREBNmE 45
LOTHY, PNEFREEEZSMOLB LT LHORZ N, TDD, IWNERERBIL, 4T
HIRAFF RV EEFILDE LI OB - HAFHBESOEEREHMTH D5, I 51T,
JAV UTAA eI RY AV ENTROREOBEMSMOERE o> TN D,
ORI, HBHIZEFRLIAETROBEORZ AT MM L L TEERMEICH D,

J A A Tn

X|2-15 /NEJRGE 5 & B & 9 5 357 B FE O B
(RN ESEH 2 7~ T0)
(i : the Handbook of the Birds of the World(Lynx Edicions, Barcelona) % tf %)
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AN R S O E BB 7R I DWW T, LT O Ml AN A D FE A o A B & L T Birdlife
International ¢ & %8 & A4 S ik IBA) ICHEE ST\ 5,
(http://www. wbsj. org/nature/hogo/others/iba/search/kanto. html)
BEEAE . WMROREFLFETHL e T T AT R O4& R X OV R KR
EMCHDLNTANN (THHAZ T ANN) OA LM

REEHE - EARHIBEBERETCHLI T ANN (THHT AT ANNE) OEEH

BEIE  BEAETHLIAZ7o0AERMBIOAEEREMBRERTHDL N T AN
(T HATZ 7 ANN) OB

[ B AT (HENEELKE) OEYHMBLAEETED 1 %L L2 E
BRI A B D el

Kzl o ARMBIRER TCHLN T ANN (T T T ANL) OERH

BI®Z oo IURR - ThFIxvZAFay (BHENEIEDNEE) O
HR O AR D 1 %LL S EBE I 4 B3 2 Hiul,

SHW/NEFEEEET, BAEA 7oA B LT, £/, AEHMBBEER TH 5
HFGANNKN (THHYTHT AL OEBHE LT BirdLife International @ E A &JE
AR (EBA) ICHEE SN TWb (BirdLife International HP) .

(3) Teh%s

WEETHL/NERGEETIE, B<HEEZEX TES CELRBEOREEII DA, £
N2 FaOHEREDR BRI N TND,

PEECHIEIIA T YT T N A7 EIFI MUY EVDO2R2ENERELTEY, £
DHIBAHYUT M FIFREAO Ly R X L (2006) ([CH¥EMEBEGEEAE (NT) & LT
EH I TWs, £/, IUCNDO L v KU R F200DICIE, 7 I H A 2B 4 R iEH S
NTEY, TONRIZLA ~A, AT AN CR FEGEERIAE), 74U ITA, TH
I H AN EN GEREHR IBHH) Thsd, 202 H 740 I 0 A%, BE, NEFRER O
I BRR L CREWNZAIT) Z AR INTEBY, HAOROEGEM & U CHEEHIIEE
Ml vz %,

FHYT T NATRO NI TIE IS BRSO B TH DD, NG
SICAERTLHZANTYTZ N 7IE, i EDLOE EOBMAVWEREAFIHL TS
(Suzuki and Nagoshi, 1999), ZiUid., BAENWRWEREIZEWT, YU T +F
FRERBHRKIC L T2y FEBR LR THD LB 2N, AL, ZhETK
WEE - A4 REICIARICOMT AT —ho~E A NI TFO—HEEEZ LN TV, T
FORETFIIFIRICEL > TNERFERBICEAOMNETH D Z & n/r v/ (Horner,
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2007; EH, 2007),

TATITAF, R OB - AT OWEEIC AR T D28, [ElE R 0 BT 5 i 8 5
RHNW ONDOEIER TN TV D, dERFEEBRSBICIE~ ) 7 s 6 B AR
WaEEETHIEAPNEHRINTEY (Bowen et al., 1992), /NEFFESIZIZOEMICE T
HACIR D e K O G & 72 > Ty % (National Marine Fisheries Service and U.S. Fish
and Wildlife Service, 2007), /NEFHFEE COEINT 4 A Ta»5 9 H EAIIZifThbiu, R
FAEs & B HIE T, £ ZHERM 1200 B & 700 BIFREOENBHR SN TWVD, B
HANFZL V=AU 3~ABBEDEINEZIT ) Z b, M7 L b 500 FHEL EOR A
AWNERGE R 2 EHICH AL T EHEES N D, Fo/NERE Rl EHIX, it
WoOTATIHAEMERR D2 =— 7 RBIENFEEZHZ 5729 (Bowen et al., 1992,
Karl et al., 1992, Roberts et al., 2004), H#HAIZE R Z L WA O A4 e 0 HE AL % i 1]
TOROOFWMIEO LR E LT HMEN SV, RERIIZOWTIT T2.b FES & B
Z M,

ST ILVEREROBH

NEFEEOBAF CTH LAY T T AL, &HEM - B CEEMSEN 2D
WD, FRICAEYHEERICBER OO T KL I 28 TH 5, TFEDOHIIC
5L, FIEMTHEBENRE Z2BEENERNS D Z &, FiICKILUAEOILE AL E T 5 1k
WMEEOA YT T N A7 EH», REIEB X OE S EOEMICEEIZEH®Z TH D
DIZK L, KVMAOEmHEBOEML, BEIBOEMIERTHDL Z EAHALNE R
> 7= (bk - 5K, 2009; Hayashi et al., 2009), Z @ K 9 7B ELIME & HUEE i) IR B B 1%
DFJEIE, BAEKLIBOFEBCHMLTCWEAETHIT T M FEMIT, BZ O HEEN
WCEFH L CEBERICHREL TVWD Z 2R LTS, S 51T, BBHIEL O K U
HOEBELRMT HLEEZOSNDAED L =— 7 R/ AW MBI, N EE R O kb
EMOENDOBBREZRTEBELRFEH THLEZEZ DD,

— 0. KB EIZAER T 2 R I, Ml & o PR R BRI 2D D, <
V7 FTetlm. N7y 7R ETEHRKEHEDO BB o8 DO N1 75 Th 5
SFINY U YEVIE, PERES TEME—KLUFIEHIZORERE LTI, T LY
AFOFIZITHA LTV, 2O &%, NEREROEMBEEN . R EEOHEER
BT LEFEL O L, AN EREEEORIZEDONMOERNHDH Z & LT
Wa,
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(4) KEHY KEBILEZR)

REETIMOTZABICEKEEDD | BIRICKE > THBLLTWVWEBZ I b3, HEilto
RN RN RSSO 58 O DL 12 R B 2 5 1 S Bk & 72 0 KB~ 59 1,000km B 72 /N A8 S
BICENZETE D2KBEAEWITRON D, EFTEMIIT. ZNODOMEEEL R DR EZ-Z 5
NEFETHY, S HITkERAMEDOTHIZE L TR A I LT TE 2 L EENME ORI R
55,

1) BEKEBY

AN R B D R K AR BN W) A& REIECO T B EIRIE, R RIS 2 2 & & oo ks
MOESBHRICHETOLA TS ZETHY., TOMBITDVZ2n, LarL, BEECLY, —
HofiTm LENEEOB AR~ FEob L, S I HoRIE, @ U REEEEE IR O REEME
OMEMBRNEFFE~LEL LT EBZ DN D, DNERGEE T, AIEREZRER»HIR
K, MR~ EHEM L2 L B O N D RERRFENER S, MK 5K ~D LY
b & R4 2 EEQHE TH 2,

B

IR S DO RRKIR N HIE 2V E TIC19RH 40 O FE SR S LTV D (F T, 2002).,
—RICHEPER T, REDBRONTZKVHIH CTH D Z LRRBERUERRLERZ R EIC
E0, REEELHEXTREND VW RO TNS,

INEFGERIC BT D EAEAEHOBEARIIRE, WELAORBICERT 24TV U 73
VRV 1IETHY BEAOL Yy FU X M2007) THEadaE T A (CR) It T
W5, 3RV BREOSZ ITREE ZNITIEWRKERIZ AT 5 KEEE RO KM
PRAETHY . REED D < JEN T/ EIRGE B IS0 2 KEITMO TREIRFELE
AHNTWD, AHYFTZ I RYVIIRMAERT Mo AIERERNO 3> 2 AN Eh
FICHARTREWEREESZ LS, 202 &id, KMEBHAM L WA FEENE LW/INEFIC
BWT, W ERINZRSOTF5AMEEZEDLZOICHEIGLIZEDEEZEZ LN TWD (B,
2006)

A 5% 48

EAKEZERHIZOWT, MNERFSOWMININHEF 2R RSHENFREINLTEDY
(Stimpson, 1858; Kato & Takeda, 1981; Suzuki, 1972; &4, 2002; Satake & Cai, 2005;
et - E¥F, 2004; Cai et al., 2006), 7> X7 74 nb 1R 1B 1IEIMRESRTND
(=%,1998), 9Ot FHDHIH, Ty ARV bRIX1I B 1M, 7SV ®IT2/E3
i, X tBN3ESFEEZ EOD, 205 b/NEREGOEARIIA TS T T a7 570
TEEANY UV IXATZ D2 THD, REEADOL Y FU A K (2006) TiX, 7Y% U
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7X~<vxt (CR+EN)), #nsmr7ryARvxt (NT), A4HUZ7as7F = (NT)
IS IA=X~vzt (NT) o4HERTHINTND,

ERTLHI9MD OB TP AEFELROF TR &ML 24TE KT 2 WAIENEROFE TH 5,
—h., BEE2FEDOO L, ATV U T a TS A EIRAKBICORERT D, £, AH
P UF X R EREORRENC AR L TWD I ERRIVDERTHD Z &b,
T —A%2 BT TREMEEZ SN TEY ., MESICEIT 5RKT EOEEHME IR
R T Hz B2 22wy (4T - BB, 20015 Satake & Cai, 2005 ), 72, A4V T I X~
TEEREEMLE I A TV T . REBLOREOEIFTOKR THER I T
Wb,

=IO T, NEFRFESTHEINECEIBR TR ITEL/SFE SN TWD (FH,
2002), ZOOBAATYUTEY AT ITEIEO DI E TREY 520508 % TR KNI
ARBLTHD (UMK, 2005), 72, X=X FIEIMAOTFRIZHML TWVDLIR (45,
1970), MO SAHIZONWTIE IS Ao T, BEOLE ZAFHY U TEI A A=
1FEOHRD/NEFESOBEAREE S TE Y (Komaiet al., 2006), BREEZDOL v KU A K
(2006) TiE. #BEfAETE (VO) ZE#HS LTS,

YRABVEIZONT, NEFEBTIEA DY RO YR AR E I TN D, TONR
X, A Y R VEAFE, YO =R 1ETHD CERBMHABELEES, 1987 Ex K -
B, 2008), WEEHEOL v KU X L (2006) TlL, WY RABVBOY X ~F Y N A
Ve, YU A=BoYI =0 2 @M #EEMAEIETE (VU) IR TWD, BAREAFRE
FLATYXRADY FHY 1FEOA T, NEFEEEOMIC, BRE., BE#E. MRS, 7
W, NELGEBCOMT D (Fer A - Yl 2008), A 7Y KA U JEO 4 FILE LA IS
HESNEBOBNNH D Z b, 1970 FICEHO KK AW IR E S (327, 1995),

ZOM DO HZFIZHONT, NEFGERSOREAKNGERE 2FAREINTEY, NER
OEAFE SN TS (Nunomura & Satake, 2006; Nunomura et al., 2008), =D 9 b
FHYU T ayTAVFREADO Ly FU A F2006) THEpkfEHE I FH(CR+EN)IC R # S
nTns,

[EEFATE ATV UV T X~z t]

fE 2 48

PekKEEME R dIL, ZNETIZ6F 11 B 17 /P ERGEE N ORI TS (JEE,
1969; B, 1973; /2, 1993; Fukuda, 1993, 1995; #=47 - fill, 20065 /N5 B 4K SCAL B
2201, 2007, 2008), Z DI HLBREAOL v KU R M200DIZIE, AT T HT =T &
A~ FHTAPHEBAERTE (VU) 1T, Ry a7 X7 <04 BEGREAEME (NT) 2
s hTnag,
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AHY T T H U =F1F., b H XU =FF (Thiaridae) O X 7 /) a1V =F]§
(Stenomelania) (ZJ& L. /NEJRGESEA OREKEEEE TH 5, AfEIT 500 5 ~300 77
RN HINESGLUEICAERT 23 v v =T tot@milienoniblizeZxonTnd
(Miura et al, 2008), #/7 / ah U =FJ@OMKIED % 1%, P68 ORI %2 |
DR AL TRy, Bon#BOBAHE~LFBOML LAY U T H Y =F 1 IRE
WCBWTREN2GFIETHD, £, 27 /7 ahv =T RIEmEMEERCH Y | FilEHE
WMAERTHEAEE 2D Z 06, WINCE 53 A0 VK I8 32 00 3R] [ Jak oA HE TR THZ FR
bNbdEEZLNTWS (Bandel et al., 1997 ; Kéhler & Glaubrecht, 2001) . L2 L.
FAHYTTZAU =FIRFENES (RY Uy —E) 2RObOD, FHKEE S RO
KIBIZOARAR L (FEx RiEH, 2009) . EOFESAMILES 250m LA EOJE I £ T
ET D, Flo, MRAKBREFTICEWTEE - RRT2ZEXRAETHD (xR - 4217 -
TEE) . P EZAT=FFRICHBN T, ZOERSEEAKBICE O L, Mykks
BIZBWTHAEEHZEMT 2MIT, RFANEEHBELZENT2MEEEICRONTEY | 7
ENEMEATIECTIIA TS T T H U =F LM R LN TV, FHIFTTH
U =7, R OMKKERE ~O#EISIEEZFERT 28 505 EALERTFAMIE D&
WHETH 5,

(BFEHATE : AU 709 =7]

2) MEAREEHY

/N LR B DR EEN AR IR BT D & 3 0 MR RBERIR 0 & O FRBE S FEEE & 7 o Thy
Bz Tna 2 b, ToMEITD R MAROERTAVRAALLEHEN O S
TW%, WHEEYIERE EEW I~ D & — RIS o B A FE T 720 A N R
D& D OB O BELZ & 2 AT, RESLTUKEO & W 2 0B A T2
bd,

& 55

ANEREE R ORI 51X 801 FE D HH N A STV 5 (Randall et all, 1997), 2
NOORBIIPEHEE R EOIOHIKE Y b~V 7 FiEE72 E OO ik & oL@t &
W, FE 2 RO SBEFIC F5 1T D P O MUl ] FE e T, P & o0 2 5E M A FE A A LS
TEmb . ZHEMEOE VT REERH SR OREERIZIT TS LR D (6,
2004),

MO BIEO AL TE, AR AR +0RMHR S 2 <. Mo, b HIc RS
NHAREELHI-OEAREHB T 20 XRETCHIN, BEOLZAFET A, I X
FvYva, IFIADTI, UAR=TFT UV EAE, BERARLOERE ., IR
BLUS DD OFEN L, BAETHLEZ 2 LN T WD (R, 2004),
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iR %8

INERGER DN B 2 #M 156 H 112 £ 1,031 MoOWEEEEA I TWD
(Fukuda, 1993,1994,1995), Z O W, AL 884 fE (85.7%) . FEMHARM X 147 F&
(14.3%) ToH D, AW CTREEEE B IX 148 f (16.7%). ¥iftEEH X 327
fii (37%). HriEEHIL 409 i (46.3%) TH D, Z DX HIZHEKBERE B P ERVWES &
LI L, NTART YT R, BV o VHRBRETHLROND ., MR O R
R TH D,

FEEEmEmE ~ ) 7 FEEINE S £ VEE R EWR TO/NEIFRGE SO B AT
UHBHRMEEZOLNTVD, ZOFIIFERALEEMITHEESN TV DI AT TAR0, ¥
DHA, AU IZ2ITARNEENRD (L) (FR) , 2009),

EEY I

NGRS TIE. THETIZ 226 f (BREEE - A AV FfEs, 2004) OiEfEY > =
PR EIN TS, Zhix, BEERFIFGIZH RS LD W ThH D, NERGESITER
AL AR S 70 & DNV Ipnizd, MOBIARFIRSA TS EZERLND,
TR & L CiE, KBIRERE 22 D50 R T 2 KU A v (Acropora florida) < BLIK - #i 78
RETHHX I A A4 VR (Faviidda) 2 EN R LD D, BESIE2ETROND ZHR IR
VA HEZFOE LIEBEMEIT, MERETIZIEEAEALON RN ERRFEE VWL
% (fB%E, 2003),

Yo APREORHERL MOV TIL, REO AR HHRIIMD ThRv, INEFGE
BCIEBICED Y T ORI RE SRR, £HOEBICIT R 2
WERTERR S TWD (FB%E, 2004), 7o, ANERIE, ZERHICE T 2 EIROREMENIC X
STHAEROGND BEAFOEDORNEEMPIER SN EEZ O, ST THORKE
(O L2 Iy, EEAROMBUIR SO TR, B, LB ICE T SR, L
BORO., EORE, bk Tho | N EELLERY CIRER A LN D (TR
%, 2004), RBHEBRESE O — A2 BRI REEIZU 0 S o - ENEFE L TR Y, Y
VABEORZEITELS A NFH U ITRX T A A VR E OB IR O /NN A RER
fIZ 8y FIRICERBLTWD (FREE, 2004),

ORI ERERIT, KIS IR ET HDMENOY U THEITHE LY WES L
U TR 2 IR T2, Fo, AFECET 22 EICLVEKROEELZITIC
SWZ &id (%, 2003)., FMEIC X 2 IHEORELICK L TEERB IR+ 7 — LD
HHERETAEMELD Y, NERGERBITT I REEOEELRMA L EEZ X OLND,
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(5) BHREE

INEIFFEBORIEOSMEE LT, MAREOESNE L, DEBERNA R TWDHZ &R
2Fonsd, BE, BREASART 1,406 ARSI TRBY, 207 LEARIT 12 &,
[ AL 362 FE ([EAFEE 25.7%) Thod, KD BH~OBZED FIEIZHOWTIEZ, B

RACED D, FEHEASLERREORMICED D, MRICEL>TEELLZH DN
EThY, —HONEHERREL., Moo EREZ R LTS, £72. Fo oo EREC
KV S NI, MEBOAEMBMAEENZEAZ L, BEEAOE I Z X THE 0L
BREFENTND,

WNERFEBOR BB, RET7T V723 0REXR, 378307 %, HIXKFZEDOER
MO END, EAFEDIZEALITHRERZG LLFIIZrexy 7 ROMETHY, £
O AEEFRICES S ON/NERICERS LRI E W, 24006 /NERUCE 2 L 72 e I,
DR x ~EPM L TN T, ZRWICRMEsND Z L2k D - ML ik
72 (%, 2004),

NERFEEDORESRME

NEFRORBMHORME LT, BARLTORBMICHEXTEAEOE G N EW &, 4
HRES E OB R R TWVWD I D HEH T ENTE 5,

NG R I oD EL AR 2002 AR R 4T 1,406 FE O B 23 FEER S 41T D (RAKIE 26, 2004)
HMEOLZWHDIEIZ, 20U F 22U H 457, Fa v H2765f, # AL H210fE, ~=H
185 ffi, T H 132F, Ny ¥ H42F, 7HFIVv~H20M, LrARH 18, TI AL
rsuay R 14fEpE, TOM 10 U TOEBELEOL VWA E LTI5H, 85FT24 BD
N DD, TNODORBRESEROEOK 1/4 NEAETHY . BESORFMAEHEFIZEL
TWs, FELRAMNOEAERLZELL L, avF 2 AN 31.7%. ~NTHD 31.9%., U A
LATHED 29.0%, NFHN25.0%THD (% 2-4),

Fio. GEBROMMBIERR>TVWD Z L id, hoEENSELS Wiz iiiERETh D7z
W, TZEVBEFERBRELNA TN EE2RBL TS, BRMRESRESEATHD
AU Fa2aUHTRDL L, AMEICHRRELT I2HOMBEE NSV EwE, £ S Yk
T 2RV, B2, ARRKECEEEGORLS NI v AR T ) IFOREE
BNRLZN—FHT, BEE I TR LA ENLVBROERBIIN 2N EBZZONDL, £, &
sray ARV T HOX S ICH R A B Tl I3 B pk o B 3B < AR A3 R
WS, B HVORBEHMEHNNET, BMEEE TV IEWITKET 2T T 7V HED
FLERDN 72N, 2D X ) IR RER I O R FRFI L taxonomic disharmony” & FEIZ L TR Y | HFLE
BOREDO—>TH D,
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#£ 24 NEFORBREEASTORREEO L

H A2+ (1989) /N R B (2002)1 23BN

. o S ma e mam mee TP e ik
AT H 360 1.28 4 4 5 0 0.0 0.39 1.39%
=T L H 50 0.18 2 2 2 0 0.0 0.16 4.00%
S YNE| 13 0.05 2 2 2 0 0.0 0.16 15.38%
A3 /3H 14 0.05 1 1 1 0 0.0 0.08 7.14%
3H 11 0.04 1 3 3 0 0.0 0.23 27.27%
Vit 105 0.37 0 0 0 0 - 0.00 0%
NN 190 0.68 6 13 18 5 27.8 1.41 9.47%
Vrkard=! 160 0.57 0 0 0 0 - 0.00 0%
LaTYERYH 2 0.01 1 1 1 0 0.0 0.08 50.00%
2%7VH 54 0.19 2 6 9 1 11.1 0.70 16.67%
<%V A 9 0.03 1 3 3 0 0.0 0.23 33.33%
2=y RE| 20 0.07 2 5 6 0 0.0 0.47 30.00%
= 225 080 10 29 42 8 19.0 3.28 18.67%
FF7vH 20 0.07 0 0 0 0 0.0 0.00 0%
NHILTH 20 0.07 2 3 5 0 0.0 0.39 25.00%
Har s B 6 0.02 0 0 0 0 - 0.00 0%
F¥ &5 LUH 83 0.30 6 6 10 2 20.0 0.78 12.05%
NUFIH 150 0.54 1 1 1 0 0.0 0.08 0.67%
DZANE| 40 0.14 0 0 0 0 - 0.00 0%
TY¥Iv~H 200 0.71 2 13 20 3 15.0 1.56 10.00%
TALTH 2800 999 | 42 135 210 61 29.0 16.39 7.50%
TIAKayH 166 0.59 3 6 14 0 0.0 1.09 8.43%
ayFavH 9000 32.10| 53 234 457 145 31.7 35.68 5.08%
E A 3= 31 0.11 1 2 2 0 0.0 0.16 6.45%
NFH 4130 1473 21 74 132 33 25.0 10.30 3.20%
T LV H 38 0.14 0 0 0 0 - 0.00 0%
/3H 69 0.25 1 1 1 0 0.0 0.08 1.45%
ASE 4600 1641 | 35 107 185 59 31.9 14.44 4.02%
[N=rard=| 300 1.07 2 2 2 1 50.0 0.16 0.67%
FavH 5170 18.44| 30 94 275 44 16.0 21.47 5.32%
&l 28036 231 747 1406 362 25.7 5.01%

UM R ZF 53 B 2 =12 (W), 1989; KAMKIE A, 2004 X v 51 )

IUCN ® L w KU Ak (2008) (ZiX, /MEFGERBICAERT2REMBE LTHhUAR 5HENE
HIsh<TBY, ATV TIITA NI R, AHIUITTHEAL NN AR, NFET IR, &
~7 B FH CR (HIRAME TA ) 2, AP U T bR EN (ki 1B ) (o8
ENTWD, Thbb/NERER N A0, IUCN O Ly KU X 200822 6
NTWLZ LD, ZnbD5L, AHYUIA MM rRETIRIZONTIE, 1
B1fO/NEREABE CH L, £, BEAOL Yy FU X (2007) (ZiX, BAREDF =
TOR TR BMBEOBENLENEZXONLIA T T I VI, HIRMEORBDOHFT
FE2 LS BARRLLORBORFEZFOLZZONDLZENDLERINLIF AT T
RavAEIELY, 73F (CR+EN29 fi, VU30 fi, NT14 f) REH N TWbH, 209
L, MITEIINEREGECHY . NERIEIMAD R ERHOBEBERAERME RS> TS, &
ROV T TBIEDRAIRDL 4.2.6) S,

W
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VT ILERERDOEE

(R 51 15)

M bt 62 Fl 11 A OS] EA N SN TWDCCEN, Z O A /5 EEEEIE Bh
THRRRKTHY, HEPENWZ ENZOHERNLEEZOND, AWV TTFTTAHA MMUR, &
YU ITT AR, AHPTIT=oFav b r 7E0EAKERBROEMEIT, EHICHE
DREMIRKBDGFEELFT -2 2R LTS, BIERAKELD A —7 v A= 2R1C
ERTDZATY I I I ar, AN GEEEAROEKRECHL LV~ A 2 ) &% E
EFTLAHV T TAF YR IFIE, MHEAKE OBMEBEOERVERENLOND Z L
LEEETH D,

(R:EE5115)

D b 46 11 HFEOHGEANM O TR Y | L EHEITH W CE A oL
2V, MEBAKKIZERTHIEAENLL, AV I T 7FXatax, 097 7F
FAILY, 7V UFTENT ) IFORELLHEROHARRLRAKRD 5> AFIZERT HE
DM THD, BEEIRBIBETIHEKRL T LE- e EXONIBEAREL YT T
VIOBGFTOIME—DERME L THLEETHS,

(FE55E)

LAaVw T HIFVEIH, VR AVEBHES 2 HEOHEEA NN BT
WAHCCHR), —RICE BRI Y X IC L 2MAEDHEICL VAT REERREZ-oTLES
TWHEEZALNTWDOIN, EBANTAFEHPEAN I XY A VEHFOMEKITL . R
BOREBTIEZ Y —v 7 ) =V EORISHAREORELZ 1T TV D B BEOBEEH (L
T7a—V7) LLTHETHD,

CKILF1 )

AFOSAIUTE, IFIAFT T AIXVE Db bfE2HEMDOIEEA
DHONTWD, BALFFILRNWIFTIAFT I ADEZ I T LUIL, EARD Satozo |2
SEESNTEY, I —OBARL L THKEWFETD D,

(F1 55 1 DAL & 53 1k)

NETFERAN TR —ORFEENO ., KEFIEEREIIE, F3EREINEERXE MO
AR O X 51T, FIEZ LICHMBREICSEL THW DRI RED W DO HEE
b, Flo, ARMICEEZERTIRHE IRV OO, BARENIZIEIHEEICREEES LTy
HNTHEH N REOH BN TND,

FIEGHOBEEREOFEILE LT, 7 b7 WIFVBEBBRETOND, NERERITIE 5
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HMOERBENER L, BR300 8%2F->Tnb, 9, EEIBIZLaY~Y T HIX
JeravexAubInIx), REJBROREIIBICATF TSI FFHIXY LA
TR A T HIFINRGHALTND, TENENICHTIFER L, &R LN EHETH
503 F OBERUIFNENFE OB ZOENEBEILHE D L WO BRE AT TWD F,
INLOREFRORFEZEZONDEITFTIAFT Y T IFURKILFIBIZAEELTE
D, EMEEEIRES CENETNOBEERENERICHBEINTND, EADZ Y T LAY
Bb., JEESLETEICHE L, TNEROBICHE LR L ErEREAER L, S S
EEBOBBTH DI T IAA T A Z Y T AVENGH LTS E W) BLRENS
METRTH, TR ENOEEBRIZOW T TR FNRMIENFHBINTEYVIER SR
%o

iR

INEREROR IO ERLE LTI KE T VT 250 RERKR . I 7 XU T &,
HALXRD BERENOLRY N> TS, NERFEBICALET IEABOIZE A ENRFEX
FHLLIFEIZ7 X T ROETHL Z b (IR, 1976b) . /NEJRGE &I H W
EEL, BAFECOLZbDEZEZ NS,

— ., HIERROERZ L OFEOIZTEAENR, THEFALNIIA-TE LD EEZ LR
TWb, L2L, BAEA T Y I I aVEHARLICHHAT LY F A Iavl
OB THY, HILXFOERZREL EOEBZIONTEHY (FBR, 1976a), T OEFEILE
HORTHIERTHL, TERRENEIAIAIILVBOREHELEAEEE2 D
. HEXSI 7 mx o 7 OB EN A3 (Ball, 1992), HIALKAOFE TH 5 FHE
PEREW, RBEOMIXEEZEHERT L7000, BH B L RBEOERZ > T\ 5 Algedk
23 < BLBREWHITH 5,

IO OMEN/NEFRICEZET 2R E LTI, BATORM, FHEASLH R EOXK
TIZF > CTORNE, MERICE > COEENETHD (T4, 19865 MIEE, 1991), H /I TH
ANTEREBHEIRFCAERLTFavHO —HOFICEL I, ACHIIZE > THKRZEDEN
EEBEZONDLORKREYZEDDH, NTH, DALVBIZIIEAERSZ VR, T
D%  IFW/N e FEERRR T, [UIMICESTCEELEZLOLEEZEZONTWVWD, 2 VF 2y
HTIEZ~A VB, BIFVATE, AT IREOL I ICBOWARCHAICZEILT 5/
B, ENHEDOELE, AL EBICERL TR EVEFEVnEH S TWD ONEE,
1991),

EEHEE~ADEIL
WHERTHLH/NERTIZ, fERkoBRBIX, TOMHENEREZBEIT 5810 H 5 FE )
WIRIZTZE VDL LD TERERMIIBEOND, ZNHOEMN, B4 LEAMEICOILT S F
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TIIEWS Db DEENH T EZEZDbND, BUE/NER TR O D EA R BITMHARICK
ZONTEAOERZFOMEEME L TERERFETH D,

WIHMERBEE THL 7 NA TR ~NTArER, Faf EREZELI A LVE
SanNAiliHEMEDOZ < OFEIF/NT, Q%O BRI X o T/HERE CHlE L2 En
EHLTEbDNRENEEZOND NEIREOHYFES D S L 34FEREARETH Y |
AR IE 52.83% Th 5,

ARAF 2R FLNME D B B IV RIS R » T/NAEIRGERICEI A L, TOREAELTZSDORL N
EEZOND, A FavHONT 7 IR208D D H 19N EAFE T FHAFE 95.0%.
AIFVLAVRATHEDO S L 33HEAFEAMT, BHMEEN 70.2%., ¥ 714 LV ERS VD
LY ER93FED O L 42 FENEAR T, EAMRIT 45.2% TH D (A, 2005), 7 U A
ZLVFHE B EDOALTHLN B3MELNEARTH L, 7o, NFHOANAFTAF EF 11
D5 HIMIIEAFETH Y (FI5,1989 ; #E, 2002), 2D 5 b 4 FEITFICAM OBEAF
LEBIZFHATHA AT AFRBICE LTV,

* 2-5  [HAFERO GV

5 |mE%ram|  tw B wins| T | mw| ML | @A
hALS [Fa(BB  |[DrohEFR e hE 2 1
YR o hE 12 1
N2 FHOUHE 1 1
G4 hE 8 8
74 \NITOER 2 0
==E= 8 6
+3 E& +3 1 1
FIOIXLVER |[7OIXLUE 3 3
/B ER PR 1 of 8 34 523
JanNALEF FAREZ AT/ (F 1 1
JFIvH3a/84Fl 1 1
AH3a/ 15 1 1
AEFHIaN(F 6 5
HBRYY o3/ (F 1 1
EATa/N(F 3 1
EREE! 15 3
OY9FaY|aARLVER [AARLVER [T HALLUE 3 3 - -[ 100
ALY EF 2 LF 9 6 - -|  66.7
JILIET ERNF /25 20 19 - - 950
INLS EF HEIFXULIF 47 33 - -[ 702
I L EF EXFAHYOLUE 18 14
SYXYYOLURE 2 1
FEVOLIE 1 1 93 42| 452
VLR 64 24
AHYOLIE 8 2
INF INFEH FFHINFEF 7 INFE 20 11 - -| 550
INFINFER LADINFINTFH 4 4
INFYINFF 3 3 11 ol sis
AT RN INFFL 3 2 '
SYNFFE 1 0
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BLLThHofbLizbobt LT, IIXVLAVHROA Y YT IxVE (Boninella)
RS TAVEOF T T T e A DK LVIE (Ogasawarazo) 5 O/NEREB BN H 5,
INOLDORITFEENTHEBL THESELTEY . B MEITH D, £, FT 7
SHITNEREA O IZEIG L CRESELTWD, BRI TV XFREOMNTY XTI
& Trioza ®—#ETiE, MEFBEENTHEHICHBLILEEAONLG X T /) XREOIATH >,
FAYOIFGTHITA TINAaTHVEOENENOHPEZ L ICHESEL, S HITEN
ENORNERT 2 I SOMESCHENE LVWEEREZRLTWD (K 2-16), 77420
L, BAKRLETIIHEYOR - BT LICEERKROB I SZEL RV T IR, PNERGERET
TAEY & o HHEAL DR T, MY OFLL T OBAR IS LI ERE Z > T D
EEZLND (IR, 2009),

ANEJREE SRR TTIR, BLERSI S 72 SR & HEH S o ik o fl L TR R S FEICEL L
FAERLL TV D200, ZIDbi#BNTOSEREATHWRNWEEZLNDLENR L
o, £l AAKRKETEHZHESERARMENLFL, FFEOFD (5D 2 AR HALIZIR S
LD BT DN, NERGES CITAERBHMA AR IN B, ErfENfka
RAERHIHALZ 505 W) FRINBEEIND, FIIX, BIFV LI EHFEWEDEDOH
RaeRoe, BARLETE M —OBRICRLS 2 EFEMDOBREARSNALTND Z L
PEOD, DNEFRFERBICEWTIEZD L) BRI TRELT, — OB IF) LY
NEROBEZFAL TS, TOLI R, BEETHL 7 XY A7 BIF Y EHF
FRIOBBIRT HBFEOENIAS, A==V 2 X T VA MEWVWZILHIFETHD (Sugiura et
al., 2008; Olesen et al., 2002), N OO EMEDOIRD LS 1%, FOENHT- 72 B8 E
LIZHRFIC, T/ TOMMHOET SIZHEIST 212 DICANICE TH A H Z L3RS
AL TEY (Sugiura et al., 2008) ., @A 2FE0LICESAETO—DODERELEE XD
b,

INEFGEBEORBMHFAEIIRTERZETERY, MBI HREINTHDEI I IFY LAY
BTHoH, BFEICR-T, FFVEETIIIXY, AT U IAA 0D IFXYED
B CHEA AR INTHY  BELEER T OFE S H 5 (Hasegawa, in press ),
ZOMICHRENED T, RMOEAMENSHELREALIND ATEEN GV, HFZEOEA T
WRWHETEELEEEEAOHEOR AN HEFINDS,
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K2-16 INERFBEEDIT/FREMIFCSIBONHERZSDEAT

O, Typel, V¥, Type2, ©, Type3, O, Typed, V, TypeS, A, Type6, H, Type 7,
@, Type8, %, Type9. OOC@, BENTAI R, ABBEMITHL, ROREDT
AR, WVREDIATHY, S TUNATHY (XK, 2000%H%E)
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AYEOREGHEERR

INETREBIIRESCHARE LT, ZOEYHICHEY BZHY, RELLZEID D Z
CHEEIR L7 THH, WOABH D0 R CHE R AERNVBEBAER S,
TRHBETERVWERERRH D,

— I, B - HEAVICB VW TR T VEIAA A~ AL LTHB L, ABROFTTX
FIERBREEARTZT LB VR, THFEOHIIT LY . WEO/NEEEHE TITIEER 7
TUBWRNoTZ ERHP L TERL, PRI, HD O AL CH DL/ E MR
WL LTz, TEAVERIT., MY DBHEZ LT 27207 V2RI E 210,
B O HBVEIC B\ TIE, 14.8% ~53.3% DM N IENERE ST D Z 08 mbA T
% (Blithgen and Reinfenrath, 2003; Oliveira and Freitas, 2004), L 72>L. /NEJRGE S
T EEEDOT VU ANATRTO XIS ERPTEERE L TV DHFENZL < (Sugiura et al.,
2006) . {EANEIREZ & OFEITRIED T.5%DHIT1EFE > TWvd (Pemberton, 1998), 2 b
X7V DD IRV NEROAETERIZE T 2ME OELORT R L E X BN D (21, 2007),
o, BEREEICIE, BHELERICES T 27 VEMIEACERE T, FAENRAERSR L
LTHETH D,

— I TEAERROBRESME L L TEHEIIANEELRZHZRZLTVWDHI I ENRS
WA, NERFES CBRAEMLNTND 10 O 7 FI I XFE TR TULKRETHY . b
HLERMOT7 FIIXBR W eholmbEZ 5D (Nakamura, 1994), £7-., HhiHE S
7 FIIAREFRALTELT . ZNOLOWARWEEARRE L THERGFETH S,
SRANCIE I I AN ZOERERTZ L TV DO O&ENL, NERGEE IV T
TV AVH BN TOWEAEEERE V., LT, 20U 7 VLAVl H TIEEAMEEN
E@ < PNEFRER THE I TS 26 OS5 H 14 EABEAETH L, £/, 25 OFIC
TFARREELEENTEY, TUOICEEAOHECTCH I AEEOSHIELEHENT
W5 (JUEIED, 2008),

INEEJECGE B WV AE SR DAL AN F ST I N A9, HMME D 8T (59 10 TSl
WEN, TRTHEAMEEZOND) OB LTWD, BUETI D LS E TS
FTHLIEAITIVARTFRGMHLTVNDEIN, BT TVIVARFORALTHARVESSR
BHEIE TIZHABEEENATAFEHR AR VARRBEI N TR Y . Bl F R
NFORTOEEREME LIRS TVILRELTEHERGFETH D,

171

[GIFEATE : B (F~n)]
[GEHF AT bR [BEFATE : AHF VT3]
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(6) BEERZE

/N B DR RZEMMHO T T, BIGHBICEDFLWESMEEROYZVIZTED
=L LT, BEEREART LN, HEBHIZRE W CREEREIT, WERICHEMNR4EY
L ZBE IR TREBENLRBMHO 1 DTH D,

ANE RS TCILBIE £ T2 23 £ 44 & 130 RO BEpE H AN GRS S v, £ D 9 HIERF X
104 FETH Y, 94%ITH 72 I8 N/ BEAFE CTH 5 (TH, 2009), ERFED S
LEBAERIT 80 ff (5 LEAHR 74 ) THV (TH, 2009). RO F TIXHBEE K
W ERRETH D, NEFEBOEERRIX, 7TVTRESLIZrxy T, KRV XUT
mESER AR E L, o, DNEEGERICRE L HAEREN M A Ol A T 7
O, EOWBITHFIC2=—2 Thd, BN TOBISHEIT, NERGES TSI NT
W5 100 FELL EOREERBEO S D 93% BN/ NEREEOBEAERE VI FRE LD LT,

Z ORERIEIS B OESR L, DNA Z AW IV ESnh>2oH D, WE~v A~
ARTIX, BR2IEX, BRD5BICAERT LI TH- T, [ UAERKEZ & 5T
RERJICEE L 208, T OBMEHRAMITERD, ZTHIFERRIINERLEHEENLENIZENT
MR LEBOEFERAA~DOFE P EETZLICL 26D TH D,

Flo. DNEROREE R ITHEA 2RM A7 — L TOELOFEEZ R L TW5, {bAfls
BAMO K DITBEN GBI E TOEILRIIPCHED LRI ORFHMEEZIES 2 &N
TE 5, —J. MEOREE(LICHT 2 BAEETH O EZ ST B FEET D,

k. RERRICONWTIE TBEDORERI 4a.7) TRRD,

(EEHATE ATV IITE /)T I [BEBATE : " UvFBATAE F¥]

VT ILERERDOEE

(R 51 15)

A HN E AT MR AR AR 2 & BB I o 7o AR E TERRBEARE RSV . ZhEh
[ =— 7 REEMROREEBEMN DD, BRI OGE L SBEEZES KOICED
HEATIZS 2, BB 2EE DEMEN RGN D, SLEITIT 40 FT /NS R E A o 2 B
FRERL, =m0 VA2 ETIEHBNRBRREOEWICE 2SR5 T b & Tsd (Chiba,
2009)

T, DNERFEBICET D EE REOEL OB E R TR A SO [ ENLBET D
IENTED, RKEOKFRUMTIEII I ~A A BO 2O NEE TRV, HE
IC & B Z MO EN 2 5% (Chiba, 2005), RSO EIC/T TEHRT S E
FHOIANSII I~ A~ A BOBEEENRMMICEELLEZREZ LiomEasms Z &
/A T& % (Chiba, 1998),
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(RER 51 E)

EHZHPRINDBEBICITRES ARSI EL, B EHEORARENSEE THD, £
o, TEZREETDIAPREMICIIFCEZOEPER L, oo ICAERT S EE
BMLFET D, BECES TR TONEREO/NS R EE TR LIZEEX b TV
BizpE BN R A Sz, (Chiba et al. 2007),

REIETIEID I~ A YA BOBEISHBOBE L AL ENTEDL, DEYAYAE
TIEREBINEP D REBHIBICERENZE L SBAEE TED . TO/L2 THRYIELEHD
AERERI N Ak L7228 & 5 4L 5 (Chiba, 1999a; Chiba, 2004), 7 Z ~A <A DWW L DD F
T, 2 F SICHEBO AR O M CEIERBENSEIT LODoH 0 | Ik HH O 5] Bt B 23 2
541 % (Davison and Chiba, 2006), F:EOFEZLUHTIX 2D N ¥ ~ A ~ A ORI
RONDIEN, FEFITHROHIE T, £/ MBI 22 LICEEM, BREMICKE 201k
ERTFTWDE, Flo, AKRBEO Y 20 BY T UICERTIXIA D F A~ A DD
HUIBRERICAEE N RN TEY | RIEOREZCICH T 2B L E2BRT 508 T
x5,

(B REAE)

HENGETE PXORFIZIVHEMRBBD LT LE-TR, BEOMEHCEE OB
N ITBEE REPEAFA L TWD, TDOILIARVII~YA <A, e T7FEATAER
FREFEIBEIEEARTH D, NURMOEETIT—RFAERKPHMB LI DD, &
FEEAEEEZREET 2RO TWDS,

CK L)

KINFI R I3 RE O A &0 MFr 22 pEpE B O FENHL N2 Y 50 b D5, FFIC
PGS CIIEEE A BB RPN O SRS TEZHRRRELTEY, ZOKBTLNAS
NRWEAMEZ e LA ZES 5 (T4, 2007), KUMEEHSE G R ERE O I
SE R BEE RN AR T D LW ) BEIE, MR ISR D REE RUE O ZARE Ok & fiF <
HEERDWRENEDND D,

EREEDE

NGRS OB AREE BBHORFEIZOWTIX, 7 VT RESCHAKREL I 70307 -
RIYRX LT REDKFEFEDOHED B2 NH D, T bOEFEMNGES B Tz, L
b, WRNERICTZEDENTE I DBOBEEOLPHEREE 2D | BERALN DN
Db O TNV =TT ) AT, Zolw, INEIFREE R OREE B M Z2 F o
LNV THDE, FxORIIB T 2BOMEMIT. BARKLERLHKINE., &2 WI3/NERO
FICAET 2~ 7T EORERFHEIINRVOEVAH Y FEFHIZ2=—TThd,
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AR B Ao (REEALHD) G SA6

ensed~d (BTl G T2
o X AT e A~ A AL Q PNS5, PN6
. (REE AL 88)

RIAAEZAAEI (115) é

. AL BENNE=A~A 07
(k)

4 '@ mresermm
)

——@ oorsetet  (RETEE "" o

. AR EA~A (B ‘
oll = FrAB S A~A (B HER) ‘ HS5
: @ A A~A (k) &

. TEFC I~ AL (RE) Q HI7

@ 7 rvAA
o (R BT D) @ -

L@ T wsrvAvo i
(BB AL T ) -
|—0 BEwAwA (R BALHE) M1, M2

FFIO=BGwA<A C3
(B FaHh)

" I. AV HAABEL (LR

| \@ wonsrvrom () é

© v uTFRs~AvA
xrikm
® = nsdr Q‘ S1,52
(R B
T U A~ A~A
® ) NI

. YU~ A~A Euhadra herklotsi

&

PS4

X 2-17 W EZ~A~AJBDLHT LML AREOGZ
#0600 M AIC IS < RFEBMR, LT Bk,

h=> KU 7 DNA (16SrRNA, % 1000 353 xt & 12SrRNA,
EMOFEILX 2-20 12595 (Chiba,1999a;

SRR EE L RIS e (RAE) . LM B (R4, F2.
2003 Z &%)

T, DNA fEHTIC K D0 T R\EHEE DN ITON, WA ~A BB HARLORE & O ILE
M5k L= 2 & (Chiba, 1999a; Davison et al., 2005). £/, TV AT AT HE /)T T

HABNB~NAN T RAEBO TNV —TIZEFETHIZEDNHALLE o TWE, 2 ha K
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U7 DNA Z MWy FRm P gEN 1%, NEFRICBELLENZ A~ A BOERBN
B D TRERZEISHEOBELZ R ZENTES (K 2-17), 2% 0, I
BOWTHEHEOERERMA~ORES PR VIELESZERETHL, AARENDREINEICER
ANUTMAERE IR, 98 BV i b, Bt SR oARRIZHEL, ED 9B 1
RINNEEBINE~, ETRORINTH 2 -8 LT T &~ A ~ A OWHIERINDREEFE
T LT, BEIISENICEALZMALERIT, BN THORE M, 8 B, Bt~ E
b L7z (K 2-18), ZOEREROFRE S LIZRE CTIERZR D2 RZHETHAe &b 4 BN L
TRETWVWD, INbEXDRMTHIL LR U Y A 7 OAERITEEIICIIEEL T 5,
DX D AT 2B IS BT ATER RO MU BT DO SR LIRS oo TVDH 2 & %
R LT % (Chiba, 1999a; Chiba, 2004)

— 15 L

—_— e

HF
f’:’%

it

—_— i (3R

2EIE

LB B B BIS
Ked
!

X 2-18 1 Z ~ A ~ A J& O & B A B £R

AN

Chiba 1999a ; X 2-18 D/ T RMBERICHK S | ¥~ A ~ A | OHEE D R,

3 i URR
/IR R B O R RE HIH T K DHEIEHBOFEG Z /D LRTE D, Ko, FFTAIC
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ARTORITAEERAN R D L0 X972, EEROSMEEfEY HHIZ I ETIEL A
CRE SN2 Z L DRI R RRHITH D, ZHITIT/ANERGE S 30T 2 8 H rTRe e 22
EovTOEEIDPRESEELLZLEEZLNL TS,

NEAZABITBRAETI9ME, bAEEZEZOLH L 29N INTND, ZOREN
BT LHELVSRLICITAR OB EZ L WISHBERRESFLELLEZEZ BN,
HE~A~ABTIE, FICHIRICAERET A2FOM T, BUSORET 2507, IKIRT 2507
WHEZ L IC 725 Tuvd (Chiba, 1996), TG ITHIR CHEL BT oM LM, 5K
OETHEEZEBIRT 28 LM, ZOFMTARO 72T TRHEIZHRED 28 Bk e
WO AETERRRICXAI SN D, 6, M EHOREN 2 EILFT 256, —HITFICEER
DFEICHE > THRIRT 2 TEA] 1T L, b9 —HII%EREOEREI TIRIRT 2 TFRA]
(Chiba, 1999b) (ZX/4r &5, 2D XK 5 RAETFERKDOENTHOBELER T S 1,
B O TIEmOBE N E /MR P EEoORBITRE Y, M EEoTIEE eSS b L
WOMMARO b D, S HIZZOESHBUTEZRLFER THROKRLEE, BRDE,
R RFEOFECTHRE CAEKRRE & H2ITEL LI EZ #1579 5 (Chiba, 1999b) (IX
2-19),

ARty

= ‘ ----- ot
T ‘é v ] et L
s N 07 - === MM (ERA)

(r‘ DERVERE > S

: / J"’I b N
o U w b
PC2 0t /T SAd N (v es —
X

N
_1 | 11 \\ SN )\ |

2-19 W H~A ~ABOEEKRNIC X 2 EBAELLME

FERD AL 23O ED 7 Vv —T b, PCl 3@ OV A4 X, PC2 HBEORILZODO/NSSOEELLD, 2
EFEOBREOERERE (FLIXTH) 280, TOPFRICEOTS (K 2-18 ), FEICIZNEXNRZOREEZ R
L7, (Chiba, 2004 % k%)
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FHIUVIY~F IR G/NERFEEEABOEERR TH L, BEICTKEHI N 156
LD CREHMEE G, 4~Tmm 1 FEO/NUFETH 508, REM, EREM RN
NELL, MMM ARREIS KBRS EZ R LTWS, flz2iE, RETIE., BEBEO Lo ER
WE2WT =Y ~X YA AT I~V 3, BERRTH»O LERBICART
DNV XY I, MECER X)) FOELEREICERTIARARIY XA
D 4FERFRPrENCERT S,

TUFHABICBVWTHROBREIZZF LV ZRILZZET T2, ABICIIZNET 14
LW ONOHFHENTIHMI AL, ZOP TIEBIGICR FER~Z TV =T A0, FhEE
TRHROPTRBEBEL VIR FHA 2L FUEEITEZR2WEEITROBEOL RN
HExTWnd, 1RBOFTINIZERDO SR EME D Bk & 2 7=l BB R Iic s
BTHDH, PIZIERBICENTIE, BEBORHIIL THEEOEICEV I ~ZF IV
YA (227 b X8 BERBOTHICAEARTLZTFFU oA (YrAAVE
) BERBTOLEEP TS EWEROBRMICAERT S~V R B 014 (HR) 03
FRRIFTIICART D, 20X 212, BOBENR S E ARG OMbIXERE R BERIC
Y EOLHEMITERRE~OBEILOMRTH D &E 2 545 (Chiba, 2009) (X 2-20),

IVHHAR EBRIEE LAY ISYIEIYIR
. 3 S

ﬁ

E&B

ANRFYTUYHA ARZARYT 45T

’ "

RILIRIVSFHA
2-20 A RBRE LZOEIEO MR

NEIAXTABUSNCSE T FHARBRATY I I Y ~F YV IRICE N THRFTMICERT ZEFEMICBE W T, &
REECHEIBROBEBOEMLNAOND, (BH : TIER)
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BEoMMEOBELERE
INETRF S TIEA KA M A ORFEICEBRL TR0, (kA L BARORERIZ LVl
LD BIEE TOEARINCHEDO Z RO EELBS 2 LN TX D,
RE~HEEERBEOEHRMEOMBNOZHL VI~ A~ A BOAENEHI LD, K
2-210F, REBLEEBTRICZ A LARELT 2E2 8O, KERAMEEREEZHNWT
Bl AEHOERZHIE L, FEEHZZ > TREOEIEZ B LD THL, ZOKK
DK 2 HTAEMMCT X TOMTIZIFFBEHICAERFREMNEDEE THWDE I ER™S05,
Flo, ZNERAEHIC I~ A A DREBHEIRL TWD, ZnbhbhF~vA~
A DIERERZEITIE, ZIOZ LWEERRIEN &, SR Z PR X D2RHAH 5 L
WO N = BRT N D, L, EOEITAETO R TRGH L T

& TW% (Chiba, 1998).

e A

S CTEAl)

2-21 W~ A~ABITEIT DBROBEORRIZ(L

4 TERLBEORE EHEEBOILARINCHALNDHEORMUELEEOB Y ALY, il iXIigE 0%,
K70y MIEMAHZY OF¥fE  (Chiba,1998 % k%)
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— ., WA A~ A BTIEETTOMED T o 2R ERTEHLETHIENTE D,
BEIBIERT DX AN Z A~ A1, BT X o TITR V& b o AR R <%
JEBREEDHEIT L T D, RROBNIIoOFETHL Ao TR Y, ARMOE(% (k- 72l is
B oM 2~ L D TH D (Davison and Chiba, 2006) . BEE &R E T, W
NbHROINMAESEE LTOMEHET S 2O CHEMEMMAERI A TS, 26D
RHMER L, L HIASPRRE L 72 5> C 2 A~ b 23R T, WA EREOHRR A Ko7 Z &1
VBN EZEZON, 2 MORERFOESEOBBRERICH T2 AR LTS, £70,
NG OMFEMAEIIBHEOTHMNARRMOALL LT, WThoBME bR D88 E D
LAENHY, MEADZHEEOMELX LTS IO ESDTHL I EERLTND
(Chiba, 1993, 2005) , & HICREEBORE TIX, MR BE HDOZ LS OO R 72 fE
BEZR LICBBIIR IR b, £ HI TR & B ERETH DO H O b & 5 (Chiba,
1993) . il x X234k 100m O HEHECHEARN ., HEMRFMABINICEILT S L0 EL
REFHN, aTRxh <A~ THLILTWD (¥ 2-22) .

200
m

100 1

X 2-22 RREEMEEBO I T F I Z~A ~ A EMOMBE R,
EROBEZEN T LICH Y 7 7 Trd, EIRREEE 72 LIS Hlsk CHEM 2301k
4% (Chiba, 1993% tf%)
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B DBREEICEIG L, EERKE2Z IS EZEAL VWD, AV XA~ A DR
BICAERT 2 ~MoEHIT, AREO) 278 Y T U IcAER L, BRICHMOEN L B D5
WMAEF>S, ZNIEIABOEHWENBEDLEITP THLZLER LTS, FEIC, &
AHUTY~F Y TRO 1V FIINREDOE Y v 4 T OFEERIFHFERNICEND, Z O
T2V vX VP ADRNERA LD REETHY, 7=V~ X ANRITEOEE
Flb~#IE L= bDEEZHND,

T BIINERGE SR EOEDFERL ) HBAEETT OB T e AL TE AL Z
ENTELHERMBKTHL Z EEZRLTWVD,

BISTEA 1= 5 F SHME

CHNECIT/NEREGEE TRl SN RERBEO S AEKREIZ 104FEHY . 2D 9 H 94%
(98 fl) NEAFETH D (T, 2009, /N EREESEOEABIZ7TRE (A VYV I ¥~
XV ITE, ATV I ITXEATAERXRE, ST DT IV TAB, TV ATFADE)T
THAE, 2 AT/, m A ERXRE, W~ A~ARB) HV, AT ¥~
XHIaE, VAR, WA~ ASARBICEHFICAOND L 212, EATHELWEL
LEMb R T, ZHROMIIpLLTVD, ZhAbHDH5H, IUCND Ly FU A K (2008)
TIX 24 (CR6 i ,EN10 fl \ VU 8 fift) (ZrEE A D L v KU X | (2007) Tl 46 i (CR+EN27
T, VUI6 i, NT3 &) 2N TR Y | /DNERGE ST D kg RO HE 4 B
Thbd, BB, 1B 1ETHIZ VT TAERXRE, I T I ITAREEZDOMODIE
AREI9FEITMEE L7 B26N, BIAOHEHARIZISRE. BAMIXI2ETHL (EAFEE
91%)

(7) TOHMDOBEITNTELHEY (LEEY)

INERFEEO LEEBMIL, VIV LAVEHOAEREENGL, AAVU T T FLAURLH
VU IETTVLVREDOEARLSZ ERT S (HAK,1992), Lol /WNEFEEBO
REHUAOHEEYIE, RESHBINZENY THY, LRIORVWENAEZSERL, 4
BOWENPHIFFIND, LT T, /MW RD b ZNENIC/NERGESICE T 24 mH
HBYEHLDLDWTEYE FEERFELEEZ N TEHYEZ T LT 7,

BEtE D+ L %E

INEFEETIE, CRETIC7THIE 183 OV I VAVEMNRTRHEENL TS, 20DH
H, T LVBEATY I T Ty TUFTATFTLY (AT HT7F L) O2FHBE
B L, Wh b/NEFGEROEARETH S AR, 19915 MFr, 1999),

FAYU T 7F LI, BEOLMEICOAERT HMEEORE T, KK 15mm, 5 2
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il N & D B AR (AT, 1999) , ATEO A BIL, B OFLFE I IE (R 462.6
m) ICOAERINTEBY, ARBBRONATWNWDLZ & &, ARESI T XTI LOHE
R D EEE WA In20EA, BME), A THRHINTWDL 7T LAV EIT 36 f
ThO, ZOILEEOCTFT LI THOA T, 7T L2V REOZ L ITMEEOHIMM L VD
RO TAEET S (Taiti et al., 2003),

WRBICAERT 27 T L0 WKREILMD RN~ AT Z & T, KO #REZE
KN O3 IREE Z HEKIZIT WD 4 % D @I E SRS Z & DR &4 TV % (Horiguchi et al.,
2007), 7 F A0k, B EATGICES LZEEEAES LZS, BRNRREIXBEOL A 7Y
J AV WESREZRFFL TS ZENHPI LTS, UL, NEFRICERT Dk
BOXHYU T 7T Ly OERNESRET, BIREICEEST 27T L3R R20 . Nk
HICERT DA D L L TAVRTITVAVERBEORN 1.5% ThhHZ LN ERINE
(4 1 1372,2008; 8 A - $FHLEAME),

F 72,2007 £ OFHA TR E ORI _EFERR A (& 50m) T, Rid# i & b2 Ligia
sp.WER SN TWD (R A - #HILELE),

ORI NIRRT I BRI R, RO 3 DD RERICE N R
L7 AV BEBRERLTEY, 2OZ 37T AV BRERNESREOREI VAT L%
AL, WENIOHNET~EEH LEZELOBREZTD TN & LT, NERGEENF
W EEERMMKTHL L ETRTHEOTH S,

Hh=—LI3E

NERFERS T, 1I0BABRX A2V =LV EPNERT L LM SN, T E TIZHH
LTW20iX, 6B 7RSOOI =L THLS (Sato, 1984, 1991a; £k, 1991b), =
DHIL, NEREBOBEARIL, ¥y 7 AV TFh=by ATV VITNFYTFh=r F
VRA T =AY, A= MY R b=y, T =4, Chernetidaesp.® 6
FiCTd D (Sato, 1991asfE %, 1991b),

T =5 HIFHA TR 3,000 A LN TEY HANSITH 60N LK I TV D W
%, 1992a), FFlc, NEFGEBOBARET FH =510, KE 4.8~5.6mm O {it LK
DI =25 T (Sato, 1991a) . HEIFEERD ZFORIICET 2L EL. ZOREIED
ZAVHOPTHMD TRENTH D (R, 1992b, 2006), 7T U0 =L OERGHT
X, 1990 FERICHBE. BE, RECBWTHHERINLI WD L1 (FAR, FAME). Bl
ETIEEICRBOX 2 ) FOEHPLE &\ o R B TR S L, £ FEEK I
ThRWEHEN D (R, 1991b)

TFT A= RNBET DT T =LV EIE, ~ X TAINVICAERET D
Metagoniochernes milloti & = > BT 2% M.picarridi, /NVEJFGEH CTHRER I N TVWD
T H I =5 M tomiyamai D 3TEDO L THERINTEY | KEDOHAMITEIY T
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fig > CHLBRZE VY (Sato, 1991a), S BI/WNEFREE O T FH =L 0%, 7 ¥ 7 il Tk
BENTWAEHE—DFETHY, 77U DENSmE L BEN T2/ RGE S ICA BT 2 AR,
HREICATHLEERE TH S (Sato, 1991a, 5 £J#,1992b).,
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2b FEREFHFE

(1) Bl

ANEREE I 1693 IR HIC K W BR EN T LIE2 BN TWD, 1675 1T
Rl OWSA T AN, ILFFRMNOMIZEY . NEFRGESOAEEZK 20 B M2 T TKE
L. RE - BBICAEZETCTCAAETOHIZLEEZESE LRELE, TORBIEABOE
FHREA I E, 1800 FRIT/A D LANEDOHEBMA L HFHD X 1T o72, 1820 FRITITFA
EOFRERBESCHEMD T L CHRELKEZZLTRBY, BATEX MY » V0 X 5 HRE X
AN OEFEURTIO BROR %52 5 EERFETH D (JF/K,2007),

INERRE IS ORI O EAEIL, 1830 4, 5 4 DK ANE +BAL DT A & F L35 K FiE
HERPRBICBHELZZEICHED, BELRY R ELME L, B A 72 L OWFEN K
Bk 7Ze &L &b I ~OMEMRIE 21T > THEFFZ LT TV Uik - T, 1995),
D% AL FRFEACHIABUN OFRA - B3 kT Hiv, 1876 EICEBEMIC B AE & L TR
O bz,

KRIEZ 2 b BRI NI, MEVH S 208 7> U 72 SRR 0 A& AL 1 o0 BF 3 D k8% 78 Bk
AR BRETIEI YA, v 7 ez, Mot Il a2 holcxkz, AAb
Lt T ARZHADRERBENZDZ T,

— 7 KRR a T /N JEGE B O BRI B 23 E 0 . 1939 ARIT I A B IS HEE M
ZERE D FHNE AL, 1944 BT, BB OB kI K Y EEEF L L RSN EEZEEZR A
R (6,886 A) 23N HI~TRHI B S & A7,

[BEEHATE : X MU v YR T2/NERO B R]

(2) &

1945 -, ¥ % N IIOKRE O HE TIZE 2V, B FOKR BB R2RE %2 7F S 4,
RBAELEMARBRIETORBICRD, R - EREABTIIBEROABA KLY X0
Wz, RAENTEEE Lo, FEEIE 23 MERE S v, BT SN 72T B FIC K DR ANE
AT

1968 IZIT H RICIKZE S 4L, IHEBEROIFE I THOILZ, 197098 20H . /NS B8
BILAS BIHE R (19694F12 A #il7E) 10k <, /IMERFERERAE NS RS, ZoPh Tt
MR A & LT, B, R BARREHIE N S v, NAEIRRE R 1E B
FepllFEEEIT, YA FEME T2 AHMZ10FEMICIER L, REICERZREEL -,
LL, BARLLESBNTZBE THY ., ADDOES, BEEOBRPHoER S 20
STc, ZOT ., 19TYFIT /N IR FE B 18 SRS B HE 8 15 /A% T 5 5 1R BILRY 3l 1 V5 IS e
U, RELGHE 2 0E LTz, £ O% S 1989 12/ 6 5 4R BL B J8 A Bl EVE T E+ 5 72
CHIMZER L, BIEICE> TV D,

TR A T, NEREROER T B AR B, tEHE Om TRET HLED
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& 2 Mt fo QYA b B E R B 8 A BT L MU AR A | B AR IRGEI SRR E S vTe, F
BREET B ARRE R (BREEE A ARREE)R) 1L, 19724F10H 16 H 2, /NEFGER D 5 B Fit
. MR MER. RERXOREDO —HEZR K/N=Z4+ROE L &2 0 EDifEER%

UNVEREN AR & LCTHRE L, 51T, 19754, MAtE S 2 EN B RERER2IEIC
S TRMEEIRA B RERER SR IS E S, /DNERE LA R XK S HI R S
7= (g - P, 1995),

— ., EETIIAMICE > TR OAENIAKREIC L2 AR OBELD & /NS FGE EE
BOEERERET HDOEHNED LN TS, KiER, / YXWERPBED, M5
WZOWTEEIIE., WETHREL, MAENRELSSH D, £/, 2002 FEN6I1E7 I F D
ARt R b D SN T D, Fio, BEAIE [HEEOE L X Hilgkic 1t 2 BAR O &
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MREREBHELTEFOEND (F35), "NV AR GEIEE 90%) XV =T ik (i
PR 90%) 72 EIREPED RER 5y Dy 4 TIXBAE LA RFR O R8T L v B pE BN 3T 2K
LTWHZEaBRDE, BAERO®mVINERGEE (KRN 22%) OFEEBEITMmD T
BERERRFMETDH D,
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#%3-5 KEFEOWHEBIIBIT S,

Wi pE BRI R, [ A A IS & ONE IR R O Ho i

Y720 D
. MRS | ek | (FEUkm®) | | seskericE s
g i (9 ok =R
it G a4 [ A =R (%) i () [FRSE D0 Hapdr s
[i57 Fei [ A Fe AL
(FE%/km?)
768 . 0.05
N A 97 40 Cowie et al. 16,504 90% Lydeard et al.
748 (1995) 0.05 (2004)
83 0.01
HTIRAAGH 96.39 Tye et al. 7,856
30 (2002) 0.01
62 Cowie and 0.02
YT 67.74 Robinson 3,007
42 (2003) 0.01
16 . 0.01 .
- Kurozumi Kurozumi
1 = 0,
B dien-1-" (1994) 1,590 50% (1994)
160 0.10
DA 8750 Lydeard et al. 1,539 90% Coote and
140 (2004) 0.09 Loeve (2003)
39 0.83
=N A= 43.59 Preece (1995) 47
17 0.36
68 1.89
)= F—Ik Ponder (1997) 36
69 4.60
n—R UG Ponder (1997) 15
104 1.65
IINEE TR 94.23 T3 (2009) 63 22% T3 (2009)
98 1.56
51 . 2.13
= 58.82 T3 (2009) 24
30 * 1.25
53 . 2.65
B 81.13 TF# (2009) 20
43 * 2.15
35 . 4.43
i 85.71 T2 (2009) 8
30 * 3.80

*ABICBT /N EREEOEAMEE, MAMEREZRILTND,
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O RhH

AN JERE S 0 B ARIE 1,406 A GBS N CE Y . 20 ) bLEARIL 362 FE T, [H A
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oV (WAREEIL TRV RV )) N T3, YV a b Z56E2 600 Ll EE 7> TEY
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INEFRFEBORBAIINT AR ERRICHBO TEHRTHLZEBHLNTH B,
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108



* 3-6

avF a2y O

Gy ey |WEHTY
" N = | D %
3 mam | A e g | OFARE
(%) /km2) ( ®m %
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INE R 457 145 31.7 7.25 2.30
NI A GEE 1,872 1,278 68.9 0.12 0.08 | Nishida (1997)
TR 486 266 54.7 0.06 0.03 | Peck (2006)
Centre for
s = Biodiversity
D .
5 Ro-~ o 351 225 64.1 23.40 15.00 | and
Conservation
Research(2003)
VYT 4 473 256 54.1 0.28 0.15 | Nishida (2008)
A =R — 56 0.0 0.0 0.10 0 gzzl‘jﬁfg%?“d
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fi) 72 L L RIENENL EOZHEMEEZ R LTINS,
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3.d &%
HEBEHUII L FOBEMBICL Y, /EERHICB TR EEY 2 NBEHO-D DMtk
HErm-LTnwaEtEZONS,

3.d01 FELGLERDESE

(1) 774707 (viii)ico>WT (FE%EfRE 7 93)

HERE T3, BE T L — FOILAIA BB O BoE T ER O g KRB R < RfFS T
THEY, WHEEEINOEREREZ MBI R T —E oA A28 E3EEE L T 2 AR 7 ik 2
TARTEGFLTWD, X512, BEOXKLI Ty MIALE L, A0 5 <0TE %8 72 kLS 8
MELNLIWZEREZAE L, BINKITEHOEEBROLRERLUEZ L TN D,

(2) 794F7 V7 H)ICOWT (EEKEE 3T 94)

HERE ML, R CREPE B2 &L MR R ICREA 2 A O B OIS BB b A R
< OBEAREENAER - A£F LT 2 MR A RO & AR S O 55 5 7 BILARESR O K
O AENE LTS, ZNLOHIKITZDOARRBIONZE ZICAR - AFTH4W
DEMMEEERD ETHIRRKRESEALTVD,

(3) 7947V 7 (ITHWVWT (fEEFEE T 95)

HEEHIZ/ NS B2 TOO RN ATV I 44 ayE) (CR)RY~T % (CR),
U7 ~vxH% = (CR) EIUCN DLy RU X K (2008) ICF# STV D 57 FD[H
B ADROAER - AT, BXOT7AY FVE, AVARVE, 7V VEHEDOWESOHE
WREIHHM A O E L TWD, HEHIL, EMEHEMEICL > TERELRZ S OBAEO LB H
EEATHEY ., FRICEARBENSWVEZERAKREDBE oMk Ko 2 05 L Tnd,

3.d.2 BYIGEHEEEE
AN ST SNBSS . 2. KILBIE, W B, MEBORRE L THE
VT RTHEHENEFRAICBE L TV D, 2D 090 bR R I E O’k
WA Biso0, HEHLLERIAL VWD, /o, —BABTEELTWIRE LR
BO—Hit s S, W BEBIIARBNREO RV TH D72, HEE L HERSL
LTW3,

CORRE, BECEHNMOALEEEZ T TN LO0, HEBEMITIEAKLE L THAKDO Y
B ANBELBRIEZNTEY, NABOEED LR /NSRS O I W B AR
PRIFEENTWDHHEIPA L 2o TV D (FEERE /ST 90), FFRICHEMABITBEICR AR
MWMABNTELT, JREDRELZIR> TV D,
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3.d.3 FARZTOMDOBEEZZITTLVAEL

[6b VERIHIAL | CTib 2% K oIz, HEEHIZ, B EO B RREX O TH K b B 2 IR
EHABENHELON TR, REINICHEV Z2RENRIES N TND E VR D, HBHO
I LM EBIXEREERESERICESRAARBE MRS (IUCN F#ERX DT IV —
I[b) THY ., »o, [EAREE R E RIS < FRAE R R IR GE R O R 7 H X (TUCN
REX AT AV —1Ta) Thd, £l LA OHIEIT, FRARAE R R GE MU O O/ 77 i X
FIFHRARIEICE S ELAR (IUCN R#EX T U —11) OFRBIFRERXE L <
3 1 R E S LT WD,

F 7, HERE U0 B ST N R o0 R 1) e R0 0 e, AR AR AR B R OR B ML oD PR AR X
TREFIHHIKICIRE SN D72 E, —EOENHH 22 T il 25 A T D,

B ORI DT o T, ARFEDRASLCBCE /172 A D OZER (T4

WEERN] ZR) X MBI T IEEEL TOIT, LT oKL 2G2S 1990
FERRENS EM SN TE T,

- HRORAE R

- BHEMA—IZES = a Yy — U X Lo FEf

C M BB D KB
INERFERIZ L o TIRROERH LB 2 b D8R DR AT L TiE, /INER &I B4R
T 5 HMHF LT BAR A, BIRITE RIS IC K v S D TN B AR AR HEE I A
] TOMmMERT, VNMEROBREREORE L HAEICET 25K E] ZRESH, B
FRAR P DL D T IT ., AORFEERER 2 & T HRBREE O R D 72D D@ U] 72 % 3R 728 i = A,
RN LR S TnD, IHIZ, MIBoBENOH LHPVFEEIZHONT, AR - EFRNE
EF=Z Y UL REEMFFELFEML TWD, TEHFE T, 2o 0HEEZ ORE -
EHOPGHZHEE - A L, #BRORNIMTD > T, KEB» - REN R ERA K%
MpHrZ L TWb, ZOFHEFHEICL> TEHOXNS L 725 £ % (World Heritage
Management Planning Area) {22\ T, I-8IZRT LBV THS,

TN Lnb, HEMITEUICRESNTEY, FERELOMBEEIIZIT RV,

bo X5, #EEMITIZOMELZRTEELTXTUELTEY, TOEELTEID
AL, MEZ RYEICHER T2 72D I 2B EIC LV RESN, £l REDTZD
DEBN TN TEY | FERE AT BITRENDBERMEDORMEZE L TWD,

3.d4 TDUTIEBEBOZEEN
AT TOL S RBELL VI T AHEBE L L TEREYTHLIEEZEL LD,
> BAERERITEHOMWFEMEEINOEBEREL RTERTHY . LR — 0 AW
KGIWZBWTHRRLIHEERTERCTHY , JIESEMTOBESHBEN AN DL,
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ZO—HOHBTEIEEOMELZ LT Z LITTE R,

HHERLE S OMICIE, MR AGRE O BE M, A OBEICILEIC X SR 72
Vo BEEL TV D,

EHARMRIIES TH DA, Mo BARO BRI E U &[RRI MRS s AV RR
SHTHEHMABNESE L, BREZESOMS 22T RN86, —HOOEFHFEO b
LIZBRL LTEHRZITO TV D,
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4a WMEDRERR

HERSH T, BRZ IR LIRS, AR, KA, BB ITHbh, fEEDK
BB, T, KVFFEBRFICIDIEBRSCRE L LTYXFOINKREY, HRMELT
T XEFEDOHNKM N FEAS L (BH,2003), TALDOREIZLY | ARBELEAED —
AP L, AR - EFEEZRL SELLELZ 0,

UL, BAETEHBEMO2EPERNEFICES I R#HBICIEES L TWD, £,
LRI ERT 2O I RARL SO EAN A DAY ICEE S, B2k
O REFENEM SN TS (T5.cRiEHE LR TiE) Z2]R), oI, BERERBO
HHEIZ KD AR R O KRB R BT O TR Y . @RIk B R Z BRI IZ
VRTHARBEFERENER SN TWD (T4.bEIER ] Z]), #HEBEMIZKT24EH 0%
FlEmORSRWLIIUTOEY TH D,

4.a.1 *HEY

B E AR

AR (PRI, &) &R () o ILTERER &2 0 I A A 2 FLPER AR
BUEE TABMNRRILZZ T TRy, BEDSA R IL, &2 EKICK 178ha (5 i fE
DFKI 60%) . O H R L H A & K- Z2 FOICK 199ha (BHEHEDOK 8%) ThHh D,
K (1999)12 K 5 1976 42 KUY 1997 4 D A |55 0 H s (L B o0 3 A8 & 5 & SURCH (1997)
DOFREMEEND, MHEEAMRNTHERINTCWD/NEFREEBEAEREZEHET S &, B
AT 69 OB AN S, BAMERIL67% (KAIZOWTIE 80.6%) & [EHAHE
DENENENT & DRI NI,

MMM DA+ 558 L O TR #ERIRICIEE SN TR Y, BIEOHB L LTiE
FIEORHER, Ak YXICELO2|EEBEERETOND, 62T HR51T T4.0.8
BHER ) TikR5D,

BEEDFIVEYES
AV OB AKRICEAT AEBTRUFAEICEZ L, THe o x R ERBIGRETRES
R =T, A=y ) RERLa~TF LR EEEEEZBS L, #illic X > Cidfafn
RO S 2 (BRELA HARBRELR - WA, 2006), AT Z F/0LIC—FOMMIZHONT
TiFaME (FAK) PFHESN TS (F 4-1),
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#F 41 BHEEAEERIBBORAFAEIN WD ADHEY (KRARE) 4

T 4 1 14 % 51 H SCHk

NSNS RS 1 AR H AR M 2, 2005
a R FRZ G 6 ERFREE & LI ¥ H AR 2, 2005
VAT RT | REBIC 10 fEAREEE H AR, 2005
tEFEL X BEEIZ 10 fEARRE E JEH, 2004

WY X7y | BEEIT 15 f IR ZEE - &, 2008
vFHEraXx | R 23 R E H AR ZRME N 2, 2005
L= bV Hx | REIT 28 HERRE & 0B KHIFH, 1999 %
FHNRXT RS 68 HR & W1 H Abe et al., 2008

F A FRT G 195 il AR B H AR, 2005
FFTVwruFx | REIT 328 HEFEE & B2 % HARZRME N 2, 2005
Lh=27 FETE | RS 353 AL I 2 @A JE S, 2000

INBEDIL, GhoTNnDHLORETTH, VYA Y¥FXFZ3 0 vFFv X FHAN
FTU, A=A FOEKRBOBADPHRE STV D (HARKEIT <, 2005 K
H1ED,1999), Toficd, FFVI7aXxF A I NI ATV U T ITFF U A=
AV 22 FEOEEAFHTOEEERAD (EK, 1999) . BEEBIIAHTHLI NV~
LT HFFEOSMBOM/NPERE S TWD (B, 1981),

Z< OMPBEMBEORERESLEEN B LIRITE A LR TE T, BH A KE 2RI
ERoTVDZENBESINTWVWD, ZHICE, UTOZERPEB/L TS ERHINT
W2 (B2 X, BEH, 2004 ; HARBEAREIFH S, 2005 ; HK, 1999),

WMRIC X DR

B R R 2 DL D K G SR

SR MHRRIC X B Pk

EAREED A4 XD/ E WD LT X D EIHARE

15 9

)X REINRBIC K DR

RY F— 4 — DR
AR LT, BESCA SR O 3 R AN E M S TV B
MO FOREEETIE, BRESOEIEL T 2B & BT K7/ A) ISR 72 & T,
BRUESEBFRMEOHEE, FFEMA~DHEIREL, / YXFRX7/ v R X IEDIKEIZL
BEOHILSE, SESERFELZED TS, ZOFE~OHS, RAEOHL LT, ¥
MECTHR SN D TNERA DB ARSI EERT S ARESNL TN D,

FEORREOHE LT, ZTNETIKUTORERFRZET HND,

L= AR H L 1F 1984 42 ~2006 F D W HIZ 1,045 BRAMHE R S 4v, 324 BR2NE A& L 72,

L= P0E 1986 4 ~2006 45O W IZ 500 BE2ME L Sdu. 65 HRMEE L7,

7Y BT B R (T 1990 4E~2002 40 HWIEIT 227 BRAVRERR S 4L, 92 BROSTEAE L T,
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F7-. BENKEYE (KETF) 1. ZP0BOEBRREOEE ., A0 2 )T 5 46 kil
W OBRE . W IEDT- D OKEZEEZIT> TV 5D,

[BEHATE : Mdhi (THexzbex, hA=r /) RZipl)]

4.2.2 WHIELIE

TAVISAFaVEY

FHAHUITF Ay ) OEBREREIL., DNEFMNHITT NPO 722 L2 X - TiTH
NTWo, MEICHERINTWDAERMIL, NEFEBORE, BB, LR, s 5.
FMEECTHDL, £, B2 ECEMOERMEDICBT 2N RAEREEFERISE LN T
WO —Ab BN, O LG COEEITER I ATV (P 5, 1994),
RGBT DB DOHER IOV T, Bk ORI VR P2 5 1990 FERICEITE L7z
. T T 100 fEERTHE THB L TWD (R 4-2), £72. BETIE, BREOLBKMAEER
WD BEP o TERFENGIREBEHZOBHBICE 2R ODHERZR EDRRKIC XY ARSI
DU, BUECTIEADBOBEENEZR STV D, ALt Cix, fE (2001) ORAT 26
ERD AR Z MR L TWDH 0, 2008 FOFETHHEHEBREDORBETH D Z L B3 #HER S
TWS (NI E RSB ZERT, 2009), s s Tld, 1966 F O A TITAERNHER S L
mipotey (GER, 1969). 2008 /1 AICHEE LA T, AENEMEAEHER I OR
A/ NER KT, 2008), MM E TIEX, 1982 £ DGR A T 100 EIRRI#% O LB & MR L=
% (AH, 1982), 2007 i 25 5D OFAE T, e &b 100 EERD AR LR LT
($5AR1F 2, 2007)
ANBETHDIRBOMBRECONWT, AHY T T4 A2 v U 03 @ 8 E IR AT 2 Hk
X, B EHUCE R M e E o NGB U E EE L TWD, AFEOREXER EOBREER
BEE LT, OFEBEZMNMAOER, QKoK E, Q@REHREME, OB ay
— VX LEDOANBWRENFZT N TEY (MEIZ), 2002), b ER A TY
USAFaye) L AMEORFTNREELZIRE LEREMERSLETH D,
BUEER L TV a K IE, AREKEOE=2) 7 MRICLII2EENEZOND /
FaxR, BIEMRENRCTH L, BIEHREENRICOVWTIE, BiBRx v b OFERER
RO FEOIREICL Y | REHREFSR & ARTRE O WAL Z M DB ThiTWn D,
(BEEHATE ATV U7 avE]
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#42 R, BRCBILATIU I AavE) OLEBBROHR

3 RE 1532 3k

1968 B4 % HEEK iR 5 (1970)

1970 50 E{KLLTF ERE (1969)
1972-73 #im ? FEAERLNT EBE (1991)

1975 #RE? T3 (1976)

1979 #E 2 6-7 1@ 4k mAR 5 (1980)

1980 2 @k (HEFE 7-9 @EK) E=F (1986)

1991 1-9 E{K £ (1991)

1992 22 @K =) (FAfE)

1993 30-40 fE{K .51 fEIKFER =) (FhfE)

1995 62 fE{K LHBEE BN (BB . &% (FAE)
1998  130-150 f&E{K 10 ERLLTF FEZE (1999)

1999  120-140 &K NERBAEBERA (2003)
2000  120-130 fE{K NERBAXEBERA (2003)
2001 120 fE{RREEE NERBAEFHZRA (2003)
2002  65-80 fE K MRZE 5 (2002)

2003 90-100 {& 4K NERBAEBERA (2003)
2004  101-125 fA{K NERBAETHZRFA (2004)
2008  HETE 100-160 {& K NERBAEBIERAT (2008)

(PTEIEDY (1995) DOF — X2 1998 FELIGE D F — Z A8 N)

4.a.3 B¥E
THhASSHhS RN K

INEFGEROBEAWRECHLTANHN T HTANNEL, ZNE TINEFRBEEORE.
Hi, . RE. BE. ME, RE. MESEOIES. MEE. MERES THEREDR
RSN, hb 2R TAEBMBEAEEIT 40 BEEL T EEHE I TWD (B R AL B
J5,2006;2007;2009) ,

ARFEDOEHEH D — D> ThDHRXBEOFRETIE, MEITR [T AT T ATFTAN NI F
27 V—)] ZREL., NEFBEBRBEEEEEESE L EHEL LV RN O ARREIZHE L
RO E - B, ARBEA~DNLT LAV L — VO ZEDTWNDLE L HIT, BEAIC
FOYH I Fa7) -2/ RakRMOREOEHPED b TWD, 72 AEFT,
BRIEE &N AR ZERT L., BMEROEE, EiloEE, AERNAEE LT
TW5, ZOHIBIT X2 dEKO OO ELEHBO —> Lo T3,
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Fo. HEHIL, AEOMR#ENFKO—BRE LT, 200l EENS FHFEIWERZSICBWTA
TEHORMHZED TEY  YYHE LEE 1P 25D, BIE23PEZHEF L TVDHH,
PN - 582 Eh D BEBEICIEE > Ty,

TR K5

MOTTHRY B OBIEMIT, FEINESLREIE, WZEIZH o720 (RAH /N
XJT,2001), ELEEIZ LY 1930 FRICHEIR LTz, 7 mT7 o7 AU Y OBFEMIT/NE
JRE & 2 B o 72 2% (B RUER /N JR 3T, 2001Chiba et.al., 2007) | Z5H #1398/ L 2001
R CIEE BV TORELR L 397 X7 DR ST\ 2 (RN R T, 2001),

TAHAT RVEICH L TBEAEREINIERIIARBEICLERREIELHETH D,
FOREIL, 1978 b, Zh o7 Ay FYBEOBMRG (AE%, Mk, £E8nfilk L)
DREZMWFE L TEBLTEY, KRFHHELTE TN

2004 FFIZIZ 7 e 7 o7 AR Y RUDNREEBIEB CHEZIEL TWD 2 L2 HE I (VNS
H AR SCABAFFET, 2004) . ZEFEE AR B NBIN (& D, fc T O HEE BEIREUTHEFE o 22 ik T
#0730 X7 ThH D (Edaet.al., 2008), =7 AT KU L 1970 F0 6 5 5 CEIHN R
Sh, Z0%, BECTHLEHEIERIND L1020, BEE L EE CILME I BN
RSN TS (BAEHE/NERST, 2001 ;5 2002 ; 2003 ; /N H SR SU{EAFZE T, 2004 5
2005), £ 72, 2000 F-2 DIXEEIZT AT R U BHEAIICTRKE T 2 OB R I ATV D (O]
FOH /N ST, 2008),

() PSS ZERT & REA L, KEREREEMROW 2 & T, B2EIE%Z., O
DHEEE. REEEBICKRSTHARY R OFEIBFHEME T 5720, e TOANLEHERLT =
AL HFFEEORBERE, BB A A (HOIE2, 2008), 2008 FIC {65 &
BNOEE~BEIRTCeTOANLFEBIZHKI L, 2 10 PRBELE L7, 95 5 PHTH
BHEzEEL, TOTEZEBHL TV 5 (RIFIZH, 2008), [FEEO B 2009 4F H E i <
Mo 16 PN HSE S Lz (IR SN ZERT HP, 2009)
[(GFEIFATE : TRV RVE-HETOMOEE]

4.4 EBH

EAH kR

INEREBIZIX AT IA NN AR, ATV ITTHA NN AR, NFE T R UR,
FHBUT RUAR, =T HREFEOEA AR AERL TS, REIZIE 1970 HF0F
TIHEA PR SFEOTRTHRER L TR, 1980 4RI, FARE S L, Bl
FETIET R UTBRE DTN VIRILE o TS, EA4FOEA FABNELLTW
RETH 1TFEOBEA b AREEL T, MEENZNISEVRILTH D (K, 20015 2004;
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Yoshimura et al., 2005), b > R T D EFERBEBIIN KO T ) —0 T 7 —LVORE
DEELETFITOTH D,

L, EA R RSN ELESTERTIME—DRBL L TEETHY, BifE, RE
BOMBNNRN A OR - HEREWESICLD BAKOBEIZH FUARBITE L K51
U E B BIC AT GEFF : brA) ZRETDIHEATOA TS, bRl T,
AHFTDFIT AL NP REATYTT b RBECEHLTWD, AHYT I T4 K
hyRiE, BT 2EMBHBORTH Y MERTANIEVIAERTWER, F R OR
BIZEVRENREFEBROND L DI R>T WD, o, HBIORAEN O @A T
U7 bR OWTIEBEIZ 1996 F 2 BB ICHER P E SN TWVRNSTERXBIZENTH,
BUOHBENL2 X)L TRY ., AROFEEKDORIEERXE~DEENBIFSND,

BEEFaviE

FHYU TV IF, PO TERE, BETEHRICAL Z &N TE/NERERBEA O
FavETHD, L, V=07 ) —LOMBEORELZ T, B{EOEBIIRE
O—HDOHIBIZIR SN TN D,

ZDOHBREEE TIX, BEARAORED DI/ RBEOKTREEIT O & & b2, 2007 4%
W, ATV T IV I0ARBMIZEBWNWT, ZU =0T ) = ABRATERWMAZRE L.
TV THNTOTY =27 7 — VB E REARORBROMIEELITH) L, REMHOKREE
fToTWb,

F7-. 2005 £ L0 BARATBO R . BFZERE K OVHioe NPO 233 [6 C TATH DU Z &2 Ik
EHERHE] EREL, HFHEOMOMLICHOVWTHEE - F{HEEZK->TW5, £/2, BET
I, ERAEICEY A TH U IV Iz Bo b, EBEMORE~DWH 1 Z21T-
TWb, HEAIXZEEMARE TOARBBAMEEOEHMEZED T 5,

[BEHATE : fivRR (AHPUT oA, ATV TTVI)]

xoaa6 kK plgpEE =3 kE =017 =004 y=075
T 1183 =68 =191 =93 1134 183 p=l64 n=123 =120 0=36

1 3

4.ab [EEHRE

B pE FURIIHEBE N DIZE AL~ T
DEIZH AL TND, L, €D —ERI
2= F=T XYV EV I X LY
Platydemus manokwari X°7 ~ 1A
Rattus rattus 7L DI R D 2L

09
08
073
083
053

04 —;

jl ull =

loc. 1 loc. 2 loc. 3 loc. 4 loc. 5 loc. 6

Frequency of empty shell with predation scar

DA AN B D, i Locality
NEOMEE BRI/~ R RAICHAS 4-1. B 6MEICBIAT =V~ WA~ A~ADER
o (O) LF#% (W) OEEOKBZEL,
NN ON ., T2V~ ¥~ A~ /& : 1987-1989, £i : 2006 (Chiba 2007 % &%)
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ATH I E S TREREELZ T TOD (K 4-1), Fi &2 & VT, 2@ iRE &7
D, HOFREDOEAEF| &L TS (Chiba 2007), R B OMEE B IT=a—F=TYUH XY
IORLYDEEIZEY, 20 20 FETHEEMAELIIHAD LTS (K 4-2) (Ohbayashi et al
2007),

BE, ZhOOA KO KEL T, BB EZF ST 7T ITHBEE THLMZER 22
HEEBIT, BIEKEICLDHE OVEG 24T WM O & ~DHE & BS 1L 2B M Thh T s, &
7o, 7w R AU DWW TR A IS LD BRER 3 & . . BB TEMSTHY, BEE BEN 2 %
72 50 B O RIS 7o T A 23T T A,

X 4-2 BB T D 2RO DX~ A ~A Do3Ai OB HEE
ac: WE~vA~A, df: FFV~vh¥~v4~1, @ :A£HHY, O:AHRL, V:RKH#E

4 HEER
4b.1 BFEEN

HEEEHL D+ X T OISR IIRGEMI & U Tl bl Ic R 4, BARITA TR L <Hfl s T
WD, FHEEMBGLRDUZOWTIX, [5. (R#EEH] OETH LIRS, ZZ2Tix, #
BEHUE DB T HRBITAD I BERLDIZONTIHRNS,

(1) MZEREZROKEE
HEEE ~D @ TFEIT, BE. 6 BHIZ LEOMMIIELNTWD, /INEFEK 2 2007
£ 12 HITHEZJRICLEMEROLEEIR LT vy — a2 iTo7- & 2 A, |
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FEOK T0%IE B - TETHLINFHRNHD) LWIOIRETHoT, ZOFERRIC
B E/NEFRA T, RIS o UM Z2 3R i s D RR i & BEE L T2,
FANIEL, AARREE & ORISR E L7z OBRIC O W TR ZED 5720 /h
MR E 2008 A2 A/ NERMI R BES A E L, 2RO - FHE B S E R
BRERPTELZLZ2R T, 22 CoOHEREFEFHIIKMIE LD T Y v 7 -
AVHRNVT AN (P1) OFEEZRD AN VNEFRFLZER ATV v 7 « £ ARV T A
VN FERFEE] ARE L, S%ITHBHEDICE W T, Mg e Lol X
OIER % & EBESCHEINOBR BB RIS Lot ztEd s & L LT 5,

(2) BEREH

AANBETHDRETIX, #HE 1R (W 21.9km), FiE 39 K (W 1l.1km), BE
TiX, #E 1A (W 13.5km), i 16 & (K 3.5km) OXABERHY ., EH 56 Ll
RITIFIE 100% & 72> TV D (NEEF, 2006)

— IR, EREMECHERETEICH T > T, KEHBRILEM O E ST X 54
SEFE A PORBERENGESND, TORD, HARHE TiX, 2004 4 8 H 2, HAEHEM
FIET DERR LFICOWT, ERFHE - 325, ML, MERFEHEICR T 2 BREERE O I 7
LaED VNEREEOALFEICB T 2RERERESH) 2K EL. ARRELRBE

DEBEZBIERT DL IBDTND,

(3) AIE{E

INETFRFOWRITTIE, BRSCERERFEORKSC LA, HBiRRHES L5 KEFLPILE
T L7, HO O THE MO LENTHONTWND, RE THELA K E WM
N BRI IS R E 2 b2 53720 #0217\ CER LA SERK) |
VR 3EN LA BB ORME LT TS CER 1LAFERR), TOoMmIz, REBO KK
JI BRI, B, ROREEORE)I, SRR O 5 )11 &2 TRy fEE k) 12 E L T
WP LHzhifT Lz (RUER/ NS IR ST, 2008),

—EIZIE, T XD RENNEE TEPCAN T L D2ABHOBEELIX, KECHIKEIC
ERFEOARICHEH S BRWENREANAEC ST LAEENS S, HEHE CTIL, LitoiEK
Bl L FARIC VNEIRGEROAN TR IR T 2 REEEHESH) 2RE L. BRERESRB
FENORBEMNEET DL BOTND,

4b.2 BREES

—MRICWEPER L. B OAEMTRIC L o TR S ERRE A L, SOSRFEICK LT
THESS Tod D, NEJRRERICIE, AROMEE RS BEIZ 300 UL LR AL TWD & F
bhTna, BN RO EL B D E AANBTHDHRE (43%) KOS (38%)
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TIEHZOHERFES, MABTH I E (20%) RME (19%) ETIEEOHENMEL
PGS (12%) TITMRD TRV ((F:) B ARFRE 2, 2004), NERIZI W THER
SNTWDLEERIKEE LT, WA 6, BSH1ME, TR 1ME, mAFH2HE, A
JHATE, BhJHAM, RAEREIME, REHW1IHE 2T 6D (BREEA, 2007a),

INOLOHNREIIE, THXFOL I ICHERBEOAEFHEZES DO, v~ 7 UDXHITE
BTFL_ALTHRILEZSEEZT DO, /¥ X -7V —0T7 =D XS ICERBEDOR
FEEGERERZITEORENRDH Y . EMERIE~ORBORELRE TR Y TH D,

INHOMMEICKH LT, BREAITEIX UM AR, #FEE - MR, #ioto
NPO - &FEH 72 E Dk x e RN, ZRZNONE» BAKMEICK T 29 A, 5. xt
REEFLEML CE 72, L, DNERFERSO X O ICRR THS 2 HBEARR~DI K
FORAL, ZOEBIREA CTHREIBEE2ET L0, BEERE - BREBEEOMA
IS K DB RO R LB AL ETH 5,

F T, NEFGERBICBIT DKM K EZ I LD LT HRBEEOMRE L HAICHET S
KRN 2% 2 07 & BARBGRIC A 3 2 HIF FIEL ORI RO F# 20 £ & ol NVERO
EAREREE DR A & AT 2 ARGHE ) (BREEA . 2007 7)) M OVINAEJRGE B AR AR AR R
TR IR T 35 1 24 RAE X R E OFHE P R B O R G R 258 CTh 5 [N AR A
FE SR R 7 itk (% 42 A5 BRGT I | (BREFIT, 2008 4E) ONEFZBEE 2. &EML T e
o PR S OMEEEOH Y HFia L a0 F Lo TR B SRS P HES NSRS B
ERLENE ) (BRBEAE . BT, SUET. BOER. NERAS) &L 2009 FICERR LT, 20
RHENI . NAERGGE S B R E E B R B S (2006 4F 11 ARE) ICB W TEERY
MEEHEOORELEZLDOTH D,

BE, 2O OFMEICHESE, BEMEE EE L THEoRICY - TR0, BEic/
THERL VR AIF—HOETRENEIB SN TN D,

T 2T, N R o0 [E A S /N A TR R O AR RE SR IT B R R R A KT T AMRARIC O
WT, ZORBEORNEMREZFEINCHIT 5, 2. BRI OIRHE 5K O Mg & 5/ I
DN, B R EHE N G BE R R VT 7 v a T U CE#E ST
a3

(1) SNEEBMDEA
/¥

INEFGEE DY XX 1830 FIINT A DPORBELIEALBRERHOTEDIZFBIALTE
DBREFAE SN TWDN, ZALUENCEICHBMOREMEREICL s TRbIAENTZLO
MBI L CWiE bbb, E, 7 AU ZEEHET T 1946 FITEKR RO SN
BOLN, BEHOEDICEBLEBEEOYXIDRHERXEZIZLDOEZ DR ICHIENLD &
EHIZ, BARRENSF—R U HEORFLIALS, TEREBENPDOBE~ORHLIALZITOI
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7=,

IhL0YXIE, BAEAMLEZEBICBW T, MERAE L. KEBIZOW A KD O
Hrawml, $8EIERETIE. HEOBASTIC L 2MARESCHEML, HHEE
BELEEI L, TADLORENBEICEATESEITIX, HEREOETIZLD,
W A~OKEO LI HENEZ D, BEOLRZR LT TR SO EREBRICH KE R
MEERIEL TV,

1970 12, REFE TR OLBENOED > 72mE BN D | MO B2 BT TR TR /NS R
XITIC X 525 (1970 4 @ 18 GAflifE, 1971 4 : 2 JAHIME) NiToi/z, 1997 F»

HREIBICB W T, BN ERETEICE D 7 Y XPERMABMA S, 2003 £ 12
HEIEDO ) YXOWRMEEET Lz, £, KEHEORE. . BE, HEICL /¥

FAB L TWER, &5 CTHRBREZICIRYVMATEY, AL CIEREAER I, LE
THIZIFRMBEL TVD (F43), £, KE T/ YXOERBRLORECHEIEE L
WHEE BT, VM L aRE LEAWEY c AOEM R EDOREEZXK > TN D,

# 4-3 BRID ¥ X OHEEEK

B2 [1997F&E|1998F [ 19994 & 20004 | 2001 F /| 20025 & 2003F & 2004 F & 20055 &| 2006 F &| 2007FE | 2008F &
et 136 137 144 — — — — - — — | iREBEESR
Be*? — — — 79 2 — — — — — | IRABEESD
g2t — — — 656 265 17 2 — — — | IRABEESD
Fe*! - — — — - 39 2 - — — | RABIESD
Re*! — — — — — — — 78 161 87 61 TR
EERS — — — — — — — — — — — 197

1 RREOERES
* 2 NPOEANEREBLELARINDERIE
* 3 RIBE 728+ RRE1 258

JXYXOREN LS o BT, BEARAEZ, EEX~TOXa/x, Uy g
78 EOARRFEOHEM RN BT 2 72 EREDITHEARIE A EA TV D, BEETIE 1971 41
J Y XBERNET L, 19983 FOREMBETIX, BEEOY VI X AHY T I TV I
ABEXRIEZILDTEY , EDICEEIEOAREOA Y~y TYNRNTaREREFL TN
(B, 2003), #EIETHLAA PR UL X TRV~ I T ATV ITTHFIHD
—H O MR EEFE DO EAFENEIE L oo dH 5 (HEA/NER )T, in press) .

TR AENEL TH o - BEE T, 1999 FI2 / Y EBEBRMAE T Lo, HHElEHE2 <
DT, BIMOMEY) 2 H L 72 AT RO 2 EN A X D % 0 B R4 O B % i
DTS, o, EHMICHAEORERRZET =42V 7 L TW\W5, IHF, AN
BNDEIICRY, MEERT YA RIS ERERT D4 TH I XFF R OEGHEE
RS B IME M B B
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caix, A OARE & RIS Z AR XL 5 BIEDHE~OMFKAICEAIR
EHLOREAL () 322 bR AAETHIRE BEICEAELT L, MASTIE
SR R, M TAEENHmE IR (I E,2002), S TIE 2008 4 LARE 134 B 3
BRI T2y (W) BRREMEE X — FIRH),

JFxalk, mVBHETOLLIT AT DT ANRNRLEAEDO A 7 0, e OWES. B4
MOFHY U IAFTayE ) REDMERMEMET D22 LNMbNATVWD, ZDD, /
FaxPRNFEM ST E T,

1999 4F 7 B /N A Tld, AR TIER OB LV v = O X6k &l IEf R R ZH D
Joi, FENCESE, EIEMBOHENTONTE L, 72, /X3 LW Z XH§
L7, fWi~sD~v A 7 aFy TIEEFELZEHLTND, ZTNUNHOREIZLYD / X3 Dff
W AIRE L I o, B S e X I BEBRE T, BNICRB T 2 BB ~DE 0 JE L, (fh)
FORHERERT 2 O /10 FCHME - BBE L2 EfT 25 Z & TRA~OHEZ LT 5,

BUE, BIMRMBNIH I L T/ raofis, MEMESHERELEmBL WD, FE
OESHBIE, WIFRLHEBERANOREOMEIEEREOEFEHRILO 2T TH D,

X, BV A RISA T H XX R REOWBOEFHME L THMBILTND R,
NPO E A/ B SR AT ZEFT 28 2005 I E i L7-H SRV RAEFEICL D & £ DK
TIEHETFRING ) XD T HIXFTE R OHREDIHERINTE D, 2004 FI21%
FFHIXFERY OB ITOR TV RWZ EBRHLNERoT2, & 2T, 2005 12
BOERBRELZEM 7L ZAH, /XL DBE OB SV, 15 B0 385
WREL oo TV D Z EHIF L2 (JREIZ A, 2006),

IOZEND, FMEIRETIX, BREA . KIFT, BTN, NERM . NERMNEEEZRES,
NPO 1EAN/INER ARSI SE AT 23 ik (2006 FE LD, Z DA N—C LD [/ERR =

IR AR BEE) L, DNERAARSHE ST K OIS ERAR T T 4 T O
IZE D, 2005 FI2/ ra A HEZ RN Lo, F7o. 2006 F 1T IS O BAEHE 2 &
Z ARG AEMCHHV . NS T R 2 AR L. 2007 FEEICIE 6 BHA B L, *
DR BESVICATHIAFTERIOERLESTSH R OH Y A R OEBRPER IS N
BIEDOEENRO AL, F D%, 2008 FFEICITBREENHRFELEL | KT, /%27
V=27 7 — VAR AYEMEZFRE L. MNATO ) 2a0BEEREZMEL TS (F
(lr, 2009, HEEUE 2>, 2006, JEHEIE A, 2009),

FARER RN B W TE, TNV 22T 2 Mg 25 O o T, 1TE. NPO,
MTHERRNT T4 72 EOHNICEY, HAPEAHEMETHDLT AT T AT AN MDA
BEHR#EZ AL LT VBRI TH L HEICET 5 /) 2 OPEBRFEN 2005 45 5 i S
NTWo, ZOREFR. 2006 FEICIX M4 ENHBES ., T T I T AN N OEFERKY)
DR ST,
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WA T, BREAD 2008 £ENOILE « 55 TO /3 = EBARILH A & i
L. BB T2HEO /) Xaz ML () BREBEMELL Y —, FARIT), 4% b #E
B o LT, BETIMEFRELERML, REZAHTTETH D,

VAR W

7= F R OBAMITHNTAVIAALLEEEbhTW5, MhHEE, ez, 1t
ZEERSHBHOIZLEAEOETHRINTEY, YRV XF0Fa ) R EEA
MO FRLRELRE L, ERBEAICEEL5ZTVWS (A, 2009, £/2. 7H T
FATANRMRELEBHEA L, NMIOSGEOIWEZE N, BEREAMAET 2L, HE
HOBMBIZ AL REBELRIETT, —FH, /R3aXer BT UI7 20 0BMERE b2
S>TW5,

P TlE, 2007 FFE, BHOEAIZE 57 %3 X I OBRERA () FRMHR AL K O
(M) BRESGEMFIR L X —ICLVERES, ZO/RKER, BAO 7 ~ 3 X I ORI AL
L7, BUE, EMOICHAERBER N v X X IOERBRRE=4Y 7 %% L T\WD
N, 7~ 3 A NIRRTV (BUEF, 2009, fEAS, 2009), £ 72, BREEA X 2008 4F
EAMEDOHEENRESNLIBR L. BREFPRIALEE T, 72 X IREFEEZH
BLTVD (A, 2009), £72. AABORE., BETIE., BRNOEIHIRICIS VT, 2
A5 It DB HPEIC SO W T OMRFERBR A2 FEfi L T\ 5,

/74

J T AT 148 FICAEME LTH A NRU DL RBIZI0EHEA SN, TOH%, B LT
BEENEBICRLAEN, BHEOHCAEBL TN,

)7 BITHEEETH LD, EAOEERE, BRESCT AUV ITAOWNEZHET 21
DRV LICK O REM A ZBRE L ERREZBILT IR EORELZ KT L TV,

JT72F UV AT ABHEL TV LHRRENR DD 2 L, BREET Y VAT LM
WEEAT L, ZTOMEEERS Li-0bH, 2005 £~2007 FEE TUFRHEBEBAHL T/
72 OB E FER L2 (W) BARRENZEE % —, 2007), 2008 SHF 5 Tk 2 OEBRNT
ERINTELT, BIERELEZEALNS,

gY)—2T7 /=

7V =T )= MFACKEE O S RE BB T, KEOHEICHNTZ0, Ny hE L TH
HLIAENTZ L Wb Tnd, 1960 FRICKFBICFR HIAE N, £ D% 1980 FFRIZKEND
BEBICEDBIAENZLE &S (Hasegawa et al., 1988, #iK,2000), HEE I TIIRE.
BRBICORER L, BN TOHMIBUTIE N,
BEEZMELTBY L0 FICIT/NEFEEERAOATTD Z7 0 IR0 b R,
FHPUITEI, AIFVAVREOFILELEENTVAM, BEHENT AT EEZHR
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THD, HYORFEICHLEELZRITL WD, o, NEFRERBOBEA NI T7ETHD
FAHVUT " AT EHEETDHED, TOEBREEN LTS,

BREEE TlE. 2002 E~2005 2T T, 7V —> 7 7 — VBiBR*IER O 7= dic, A B ERE
A, BABRO 7O OB A I L, MiEICITFERERHOE N7 v TR b o b A
HWTHDLZERRALNIRoTe, 0K, WP RBEEORBIIRE LT / —/VHREE b
T T EEE B L, 2006 B4, Y =0T ) =V OAR LN~ DIEE
Bilb 2K 2% & LT, /NERGERSDOZBO LN Th DR EGOEWEHIICIS W T, /NE
FEMRICED2WEESCH TR T VT AT OWHBIIOT, ENI v T7EREL T =7
J = VBRER A FE LT\ D, FORER . 2007 BRI VLI O H ARG BRHUBIC 1T D AR
FEIX 5% ICE TR LI Z ERERINT VD,

Fio. BREA TIE, 2007 ., 7V — 2T 7 — VRS BEEN EE 7042 DS LA O B SE A AT
2008 FENOLANY U IZ LU IRERDVERENELET OIREOHSY B » LLMIFIZIE W
T, Z7V—=v7 /7 —NRAVILEMEREL, MANOZ7 Y =07 7 —AEZBERL T, PR
HIEEOREXN R EZFERL T D (FHIEN, 2009),

DVAIIL

UUH L, 1918 FICH AR HIAE N, ZO%, BRET A TH LN, NEFRES

IHLFELRAENL LB OND (M) BREENIE L ¥ —,2008), KWL 720/
HEGERE T, BEIEHICORER LTS, U A VEEA b ARER EOKARR
RANY R VR EORBE, BERBEAHELTWD,

BREEE T, 2004 SENDH U W VAERTA L BRRAZBG L. 2006 ENDH 0 TRICZKD
FELRA ALV a =X =LA RMHEMELFEmML TW5DH, 2007 FH )5 2008 KB
EETUVHIAOHBELS LOEBIRAINATELT, BFERMBLIEZEADND,

TAHeXHAIL

FAe XTI IE, 19494F, AL 0T Y VEEBROHBTH A /N L0 10 LI &
By #HEo, RBIZHELELORBEAN L, BT, 1974 FIC LD THERO - HR
EBrbREbIAENT (FEEF, 2002), HERMEO/NEY, FICEBES 7 EHICKE QK
BrERKIFLTND,

FAeXHz T, RKEEEHFICERLTEBY, 77U =07 7 — LkR &R TEERO
Ik % e L T B,

ZaAa—FZTFNIUHARIVIIXLY
Sa=X=TYYHLY 7T RAY (UTYRLY) B BETF7F Y 7O 1ETHY
EEME RO THRDOREBE THLT 7V I~ ~ A DOBROEZDICEASHEZ, VX
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AVIIREBTORELPHERINTEY . Rimahk CheEE BB O M A 42 M S, B
MR L 72O FIET 270 L, RERBEICERREELRITLTND,

REOFEERIL, AEORRBAME T, EAHOEEHENMELE LTS, 20D, B
FEPE BB OMREI R E LT, LLTFOXERIHE - RITshTnb,

U R LY OBEEEE L U CA R A i o FR B B o R

YR E LY XL DRAZYIET 57200 M ax &

AN FE LT XA OBE & B5IET 2 72 O F) FH % X <037 Al R H X 0 5% &

AN DEENTAE D AR 1k 0 Bl JE O RS

REEBR OB E~OI# k2 B E LT, BRBIEA. BOHE. DNERN, BRSOt T
E. MEFAIT., (XL ELT v XFETHORITIEBALZY XLV EZHRT 5700, HE
DPRRFEELHAO~Y Y N« 77 VOFRBEEIILD, FAZX—BH, 7Ly MEMiFIZ X
DRI E T XN DBRIEEIT > T D,

(2) NEEYDEA
Th¥

T ¥ X, 1889 RS CH EEREE T L CTLOK., WERLIE O 72 0 OBREL & e D K
MARE LTl FHAOBMELE LT 1905 FLLATNIC R HIA iz (B -, 20055 H
HIE A 2009) , HEFEHLOSSKRIEH O T TH  FFICRISHERRVERB THY ER S R,
RS 20mPL BICEE L, 7T UXBPHEARICEST D L. MEREDMITEFETER Y, 207D,
HRRAERRICKERERELZLIFL TS (HPIE), 2009),

THENHER SN TWDEIE, RE. BE. 5. FETHL (HTIE, 2009), HE
JTIE, 2002 FFEN DRI EAHRNTOT X OBERFEEL B L, 2008 425 1% 2007
FEICEBRRECL IRV EZEASICIVRE LT A XREFFEEICESEEAMHM
WEIZB W TERZED TND, £, REOEET WAV ITHT AN NS 7 FaT Y
—IZBW T, WRET &N BB RS B 2% & TR - B BRICAR D W E E RS L
THXEOHREIT > TEBY, 2009 EEIITT HXOPREZE T L, T OBIL, MO
HEMVFELITO TETH D,

REEA X, 2006 F L VRS, V. BEOENZARKIERN TEERZITV., BEICHBNT
(IHE 0.5mBL EOT ¥ 550 Kb o722y, HHIEZ AW ZIZ LD BUEIZIZRAME
FETLTWD, £72, FEIZBWTYH 2008 FICHRMEAER I N, KV EBEPRKEWEE
B TR A RE S 70 B 3 MU o2 AN W) 3 B Bl 0 itk 72 &L kESR 2 R o0 o Mk A 4B S OB
BRICEGEA TRV . 2006 4 RER A PR S T SIS X 2 BRER A& EE L.
—ER D MR B AR DIRAEZ R L TV D, EANILZ MR HER S NEBRERTH D7
JEBBERBREAREZ AV, F=4 Y 7 EITOWRS OEERE LTS ((fh) B AR

43, 2005; HHIZA>, 2009),
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EUIAD

B2 A UL, HERICES, AREBEREOTETOLAEFTCEXLIFRE TCHD, EENE
SVHEPMIE Z BV, OWMORFE, EEZIHI L. FHREBRICEEZEZ TWVWD,
HEREHTIZ, REIE., BEISGIZES oML, FRICLEEBETHMBIILRL TV D,
B A UREE LT, BEA T, 2006 40 5 LB O PR T OfE 00 22 AR L5 12
BWT, AUKHARBEOY 20 F2v <Y L0 T, SRR RBERZ 3 L TW\W5, 2006
EEIC, KBFFINERZEOEAKRICONT, TV~ A VEDONT - BEEOME LT
5 L& BT, 2007 FEEN DR 2009 FEEICIT N ESICB W THRBREE L LKL TW5D,
F 7o, NPOIENNERE ALV R BITE W THRIZIMYHA TN D,

ES SN

FURLINERBEE DS L OBICHAT D, 19 Hfdic = — b —Fhks 720 CISfl 5 g fafm
W& L CTEASh, B RORE% . BHERERZ C 2Pl omaii R Lz, Frx
AR AL L7235 TR MRS O 0 RrEE A AT (FH - W, 2000), f£ROHFARAE
REROREIEICEELZRIZL TV D,

RIGT 1980 FRICHE ST F U R AXF VI INCLL2BFEEZFNEHLETHF RO
—ARMEE, 2R L CEEREAICH D (LFIE, 1999) 23, BELESBTIE X
PERBRICAEBMOIRKD AL TS, FUrRrARKE LTI, RN 2008 £ L0, &
BLEE T, # - Y EEDOHN KT L DR TEERZ B 4A L 72,

(3) BEEFRE

WA E ORI, NERE AL LEZRELZEAT LIHEAEC., BN THREAREZ IO
BE~BEIE 550, BEBIELAAE U DA EERD 5, NEREE CHEA ML Tk
RFEOBENICLLEBIBELPH LN >TWDHHIE LT, BAREASTHYD I 70 L4
K~ 7 U DORHEOBEN R T bNE, VT T 7 Uik, Balo@E&EIC X @ik
B L, BUE, RBIC 19 R, BEIC 110 [l (ks &de) . I 35 [Eiko A
PAEET D, BHBMITHLNATWARWD 2, BIEERS T I FOMHEEIC L0 HEDfERIC
EHINTWDHERMAERTE (CR) THhD, BMATICEED-DIZBEASNEI TV EDOR
MDA TR Y | MUBERRE O FRN RS I D,

FAHY U T 7UREOXKE LT, Bl FHRELOBUR OEEC, MigdE - HEfE 2 5o
JHEEY— I — OB IThNL, £, HEEROMSIAED 5TV D,

4b.3 BRKEELEFHE
EFNh
HESHENICLDMENEZ D&, BRBNRFEATE L, BEEw T 04 BB~
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WL E 2 A NEBEREITRENELL 1997 FICKREONZ 706 LB EOEE T,
LIREBHERS 2 &t RARENE Z 0 ([, 2004), RN K<< KEL, WILAFEH L=
REEDFEETH 5,

b0, 4

WEICBERLEREOHEELEICL D &, 1826 F0 [/ FHERN |, 1944 FE 0 [H7
FroR g vl BRI L1960 F 0 T 7 U MR 3V (% 21~ 7 =F =2 — N 7.9-8.5,
HEW R 3-4m O#EIPH TR SN TV D (BEHEB KR — =),

RV - FEHE (B AN ~TEM, ~ 27 =F 22— F 8.65 B KHiFE) 25k x /-
Y. BT, DNERFERIC, MBERAR., AN S 1TREEERICEEL, RE TIHEE
DEKRARMIT 13.8m, FETIE 15 4mB3E SN TWD (A, 2005), HHIZ K 5
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