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N3, BEHALETEREESOMBEETH D, AXIE
MBS TREAN KD ZL BZHANH 3.

AR BT

TEEIEE

500m
BEEERERE GHIRW)
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nB, SHES L Ul 3ty v 7 — L
DI ISR < B 22T TR S N3 205, JH P
DI S HUE O - SRS & OBIRIEAH TS 5.
BOFHEHEOE TN D & 51, KA ZALTFT Y
TLw 7 ZAORYEICHLIT 5.

3.5.1 L'F/E

AFOW A EHEOWE L FHUT S N O - K
BEF, 1991), B 3.4 KO EOIYHHEKICENTE
WEFIFEFEE L TRENTV S, =AMz SHlED S

MR UENDFEMICRS &, QPK=MAKICE
WTRIEGH DR MERDH D, QFREZMAKICEN
TREANRRDERVEANH . T THliEnil
TREOWEZRS L HET 2 MMBEICONTOEDT
H%. PRIEIC DV TIEZOMMS R L ElfEa
BRI B S TWT, BAHGH O KE DA
LT 5. TR A DWW T OEZEF K & KR E D
DI —HLTWVS (53.2%).

3.5.2 =HE
AR O @B S IR A IKETH D, KK T
BAVEAEDESZNEREADZOVRICKELNSL %

#3.3 wHE O .

B EOIFE 50cm.

Jle 7 Al ELJg o

BHEH

H3.4K

H3.2% HIHEH O E QLK

BEH

O : WTFE

e L K OF L i b D SR A A = A X

R O Y S RN LR KIIE N THRELL 726 0.
Q:fi%k, F:Ef, R:ER,
P:REA, K:7WVA)EA

B3 R E O VP L ASHE R 2 2 R 9. HALIE %.

bt T BARE B BB PR
WS | W wam | T KA +oR KR
LR *
RN .
oo | A AEE A WL | BT | B EEAME | E-ESL
B 6 7 14 7 5 7 8
SiO2 7699 +2.21 6406 395 6782 128 65.06 440 7578 291 6593 +£308 | 6700 =141
TiO2 0.48 =+0.10 0.66 =+0.08 0.56 =0.07 061 007 0.54 £0.09 0.74 +007 0.58 +0.07
Al203 1200 =+1.51 13.68 +1.01 1421 *0.66 13.30 0.5t 1292 +1.24 1469 =150 | 1423 =063
Fe203 3.41 =039 5.15 =055 462 x0.51 514 +0.38 283 +086 573 =061 467 =051
MnO 003 =001 0.07 =+0.01 0.08 =+0.02 0.10 +006 0.14 X017 0.08 =+0.03 0.09 =+0.02
MgO 110 +0.18 246 022 217 =+0.37 253 %020 1.05 %022 330 084 214 +0.39
CaO 0.32 =+0.19 795 =+533 382 +1.37 7.86 487 044 +043 3.76 +275 494 076
Na2 O 435 +034 407 =079 410 +099 3.86 075 470 =+0.33 403 %079 361 +043
K20 120 =039 1.75 %051 248 042 1.38 =+0.59 137 %070 1.58 +0.64 260 =034
P20s 0.12 =0.03 0.15 =003 0.15 =0.04 017 =003 024 -+0.23 0.16 007 0.14 =+0.04

* EFREK EBOWE LR CEUT 5D THRYT




(3.4, 3.5, k- el (199D ok, AHz
21-41% BaBI v rTH o, ATF13-18%EEN, %
DS bHFBARNEAE/OROK 2HEZTENTNS.
Bl 18-26% @ NBREANZ V. KA KR TEREE
B LA DY 14-25% & 2. HERE Pl ik b
HeRENEL A 10%TENTVD. FFENIE
myndminaa, BER, F2U4, BXKGO, A4,
Vaviz¥ T, FoficEkaNiidonsg. LM
KTk v 7 x> LEh£ <, AlL0,/Si0, Basici
ty Index [X1 T 1 & B #R 75 B 5 Ok O 1) 5 1S 3 W LK &2
/L, K*/Al*- (Fe*+Mg*) / (AI*+K*) [X Tk AnDi
(1 - BIRes) #sic2 < Sy FEhB (B 3.6 KX).
COXD HERRGHKZRTHETHADOR - H4HIC
BENTH2. GbamBED SIS TEL) XiEo
BRI ICHELLT 5 C L3R SHEMEINTE Y (L
JEEA, 1987 5 A - EUEEF, 1991 5 KM#IEA, 1995), {b
R EFLT S (5 3.28).

BIAHE AR EED S B T i BV AR
(1989) MLz tAaE R, ThETAEEE LT
ENTWVWEEDTHZH, EHH I KEEOWEE L&

HI35X @mMlEMNSOEMEE N
A ZuaRA=a)y, AT a)n
q: A%, pl i R®EA, AR
A —)lid 0.25mm.

REZOVMEOLETHMNI OGNS, CotE-OWED
B TRy NSE R, T O R RS ] E e A
TR OEHEOWEICHEIT S (53,2 %).

3.6 pEHIEA EER

3.6.1 WWTE

AMXIERTEEA D EIIEIRND, P TAR] KR
DR, fIED (1997) I &> TN FED S Rt
ADFEHIMESNIZDT, UNCHRDRT 5.

b A ER U7z D vERE TIAMR ) s o fe i 171
PATE A SO ERE T, HEEHEIEG &V R VIREE
HEK Gz aCRBRAETHS. fiEMDE, %
B~V LA O el di{k 45 Follicucullus japonicus,
Follicucullus. sp. cf. F. ventricosus, Nazarovella
infrata, Pseudotormentus kamigoriensis SFDREEEN,
#% # » 5 i Follicucullus japonicus %z & £ 7%
Albaillella levis, Albaillella triangularis #3 &9 %
BV LA OREED EH Ule (gD, 1997). %ED
URVIREEEE B G EFOE G HE L, fAjes
Mo & EMOBERE LA RFEDFEL T 5 5, LT
BOFEREZZBIHIV LKL E LTS,

3.6.2 SiiE

LARFE (1987) &, KERIGEANT RASFIALPER 1
km O WA G EHNIC 94T 2 /8 B - K EAEEE S M5
%)V L id @ Neoalbaillella ornithoformis #f 4 o
MECRZ e L TED, AW TE RO BECE LA
FEM U BI3.7RD. midlizksic, @lEicidx
Nz RT3 RAEDL Y XRICHFENZ T END
B, REEVURIKREBOHEBRRESIENTH S, &
BHTIE TN S DORAET & EiE OB 7% IR i E
EORICIZNWENES SN, EBEHEREROFERZ R
TEDLIFMETERRL.

T, FFINHPROM MR EOHEAREIDK 200m M
(4 21K, #5169 1ZidF v — MROEEEN S DT
Oy I7hdH0, NVLAKOBEHEIEANREENTNS
CE#R - B, 2004). 7=7zUER -\ (2004) TlETh
50NV LA OHRERIK G Z S aMHIE, BPAHER O
UT2 2=v FTHHE LT, milELEMosDE L
TW5.

BBEESFED (1987) (F AR R ST L AREIEN
EOWMEESEXOTIHY 2 SHmHOaZME L, X
ZERS EWREEICHLUL TV e LTWa. KHEE
EAME O SIS L ENTVS GER, 1993) DT,
COGEEMEOLEDE WS T LIk D, (LAPEN
AU AR Tl FHr & LictsNIicd b, millgh
DIEFATIE L, FREBARBZ T EHHSNEZ>TW
% (hl, 1994).



Al,04/Si0,

K*/Al*

049 IIA: Immature island arc
EIA: Evolved island arc
MMA: Mature magmatic arc IP} ____________
P gm-mTTTTT
0.3 -7
EIA .- :
- . o daeme e T T
P I 2 i emee="
.- i i
MMA .-~ L9000
0.2- e }‘Ii’ o &
Pl [ J [ ] A -
. e 1 e A BEISTLY IR
ne? o HEILTLyUXR
o .- =
. o URLRUFE"
s B ALSILTLY X
i
! 0 HHW
]
N O WTE
0 i 1 T T 1
0 0.05 01 0.15 0.2
(FeO+MgO)/(Si02+K20+N azO)
B
A BEEICTL YU
@ HEIATLy IR
R LMLLFE"
B ARLUFIALTLY TR
O S
O T
BaGb
0 ™ L 1 T T
0 0.2 0.4 0.6 0.8 1.2
(Fe*+Mg*)/(Al*+K*)

53,6 X HPHE M OGP RY A O LA R

A

7Ty b U T PHE B & O PHE R S OB AR,

DK*/AlF — (Fe* + Mg*) / (AI* + K*) K. *ZZhZNOILRICDV TR A EREZERT.
CORBWEDFEEDHKZHET 572HDEDT, Willd 2 EREFEAICE>TRKELE
BaGb & Z NZNACE « T A i,

ZUAEVE I Z > TW3. RhGr, AnDi,
i - RS EE, ZRA - hnAEEEzR LTV 5.

Al,0,/Si0, — Basicity Index [(FeO + MgO) / (SiO, + K,0 + Na,0)] EHiEH, 1992) I



AR U 72 K 5 IS S i VR 14 1L ot 5 oD W ) o 0 v A4 P 12 ot
tkEnTHy, FAREN, (1993) 1 FLmIL LRI 5E D7
WIS R SN 3K E O R A S K D Nassellaria
ZHH L, chzehERB o Rba &L Tns.
EREE E ORI THERET 2 EZEHZD, Z0D
Bk E O LG PE B IED S O HIHICIERIILTE D
9, PAERMEALE LUTHENTHZ LIEERAE.

Db &S e AHIEO @ ilE o Rt - Kt E 5
FHFRPSEICE R b A FEH LTz,

ARIEFAECE D> T, @HEDAEORE®EY VI Y
KDOWT T oy yayboy 7ERIMEETR- Tz &R
FHREMBHZE 3.3 RICRT. TOMBBICINIFE

i - BT 2 8 L 7%, Nakae (1993) (3Z2#TFIF
M (1987) DFTARTORMAY 2 b G OEHREZE
L, EE K ORI E D RIS 2 A PR O
AR BICHERS U e Rl MR TH B L LTV 5.
L, ok iftadmEod ocidawn. i
BEIVIAYDT v vay Ty ZERDPHERENRIC
FEVEDTH B ETNIE, Nakae (1993) DE X & 5T
. —H, IaruroFERiELERLTED, H
EROBWEZHICK>TY 2y FENAgEEE KIS N
TW5.

IR BARKIE M ORI OMEERZE LD B L5
3.8KDLIH LS.

B3.TK PG, Sl OEE A D 5 E U R

A —)Vid 100 p m.

1. Neoalbaillella ornithoformis Takemura and Nakaseko

Albaillella (?) sp.

=W

Follicucullus charveti Caridroit and De Wever

Ishigaum trifustis De Wever and Caridroit

$3.3EF EHEMEOMBEMEIILVIVICEEZ T viaYy Ty ZER

(D

2,3 @ 5) (6,7.8.9)

HRES  HEE  HBs B RERE AE AE #EK BRESRARY BERESEARY RPETHRE HE ORE VI FREMy

B K g

P (Ns) 0 Ni) 04 (Nd) 23 Pr(x?) ¥ & Agetlo
(cm®) (em?) (X10%cm?) r (%) (ppm)

BB & AWE TRE pas g o

20040324-1 " e gupns gggﬁ{f} N54® 5259 PV EDL 30 875X10° (7800)  933X10° (831) 8901 (4557) 0900 6 100 1576

1) BiEHE ST 2 77 y—# (NERE : ED1, 4M88RE : ED2)
(2) #opdFIRREIE BN 7 X : NIST-SRM612

(3) BHBPT: AFFETOPET IRR4BF SXE

@) r: pgd pj DMK

(5) Pr(z?: xMEQEBER-DO 3 IHICET 5 ERHES (Galbraith, 1981)

(6) 4ERM : T=(/AD) «In [1+Ap+ £ *(0s/ 0D+ 0 4] EDUFoX12)
(7 83 0,=TX [VENs+UENi+1/ENd+ (g /L V] 7

(8) PUDREAEER 2 p=1.55125X10 "yr

(9) % : {EDI=380:+3 ; {ED2=347+3 (Danharaeral ., 2003)

HEBORBTrvar bIvy BERH
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3.7 HUERSE

AR [ i b3 00 8 FE 30 4 I 8 TR IS K o T, PR RS
RO Fic#->TWwaEDeEZ NS, 7277 Ll
WORABE T ZO%ROEICE D EAZERT T END
<, ARISFFH DTN ORI J S N 2 L5 W IE & I
< 10m L EDWRHE > TV 3

e M I U K T SN B Uiz RS & 2 i L, i
E1-2km F EOBIMMEENBOERELTRLENS. 2k
ELTOERER#EL, 7Y AZ—L LU THEmARILSE
AT LYy D ANRDENZ TR H 5. ERA%K
CORBHETHET S L, HES520mIFEDDZVHE
HifS SN 2RI o NS,



54T PHE

4.1 WhgeEw

A HUH O FHE AR I DWW T DO AR IR B IS I KIER
BIChED, ZThH5 ORI, MERERD 7.5 557
D1 MRA) XiE (GH, 1932) = TR LotE] (h
WiEd, 1936) & U TSR LTz, Wk, ROERHES T
AT DRI DWW TR TSI A 2170, Asiiigic
DWTHEFK D 217> 7z (JI, 1958 ; Sakaguchi,
1961, 1963 ; Sakaguchi and Yamagiwa, 1958, 1963).
PR, FHEMH TOMPEEROBEE, TicREEICHES
THET 2/ MURGEAIEICEENS MRS AT LA
HEIKREDOTHRINTERENDD, TDDIK
BICEEESTAZELEVIEEESF v — FOFR
LEIXNTHEMEENREATENTE .

1960 FACKREN S, =EI PR EROF MR
#Bleaelca/ FYFMEHENS X S1CRD, KK
i i BXIC I8 T 6 Halobia fbfr & i =&/ a/ K
k D FEH A A & 1 (Nakazawa and Nogami, 1967).

(e A « FEARML - sl #D)

FHEHIC BT B2 HERDFEEZRBT B EENT &5
Fo. ETHIC 1970 M) 5 80 HRICIE, WD B AN Hl
MRHERHOME R ZHEIT 55 AT, 2/ FY R
A TR LA DI ZR T2 X512k D, FHEAIC
DNTEH, Fvy— FREAREERBNICHMT 2 H5HD
ERADNARENE Y 2 THICRST ENHEN LR ST
Efz. 5 ULEMET, AHBIZHBO T DO DIEKH
R WF 7% N 7% X 7z (sozaki and Matsuda, 1980 ;
Takemura and Nakaseko, 1981),

1990 ERICIE, Ml b A X 5 AR O & 7
DEMETDNIHEE O, MK 072 &I iE R R Em N s &
Nz&oi1ckol GB4.18).

—J, REEFRELIC OV TIE, 1970 FR®BPEICAS
EHARICBWTE, TNETERZ GO T phG
Wimic Kb o> T, TL—r7 7 b= 7 IR U 7= 5k
NEENB XSk ->TER FHER TE 1980 FRIC
5o T, EANGHEE LT, SHYEROHAEDE
ZFICT % 2 HOME (K (suite, unit, complex 7z &) A

41K TRUERP A X s oo i - oy A S oof bR
HaAZy b ary Ty 7 ADER (AHD 136 _ERE
fitiEm| Sakaguchi | =®FEN | H.mEn O |szeswnsi—7 Nakae® il
(1936)| (1958,1974) {1987) (1990,1991,1992) (1993, 1995) (1993) Wtz (1998) ZF‘IE J.‘L:ﬁ
W W TN ilpy |
.................. B
e | " B wwm | SHE EHE S R
kit B blE Hnw ....... A B, Al a A A A A
2| e | 2 @] |B
P Yas - SERHH o :%ig $Lu% BSA7
Tt oob | »1aQ 7 w
| [ eiaw D« 8| AL
..... ! x| P¥7veoz iinkintal SN pyo
FWHE (2l o . e
mRE . A A A A A A
dm | | WK KR [eosw 3
AN NN . . wnm 3
| RIRAUE RR R A¥TLyo2R (mm) HIR Tid 'E
e 2 A A ALFLysR ™
JThda=yb azyh
mﬁg A A mg]A A A A ”
B mgem | WE A¥TvysR mEEE :~E35%ax Tie |BY
b OBEROH[CDNTORS. . . . o RE
FENE | O - BRF(1990.1991.1992)DK L& 1 FEHNE jiﬁv{J’Lx Tib | &
+,Rﬁii TOVWET O I ES PICEATVS. EB/IR L A R = A + B
| O (19949) CEURESEN(1987)225 | av7Lysa | e
Z /15 fLFtt =R S ETE. ;mg A A
. A A T
LEE | OBREEC1SERELLT, RERERt . e N
RUK. -] 71 |2
BAEE arILysa ATy vR ;g.gg'




FyTRERLTVWE LT EEZNMEREINGE (A,
1983 ; Imoto, 1984). BIfEF T, T L7zMEEE 5
Kl b E N, WA B ZMET L — b OWikiN &tk
HBIAPIC K BMNIMERICERT 2 HEEINTNS. X
51T, MInfERAOHEITICHE S B O L EICDOWT,
EOTYHKOZLE LB LU THIT 2AEEINT
T35 W - BUEEF, 1991, 1992).

T 5, FEEOMEN LIy T LTHEKS
FEA I ) OFEDE S H I E iz (Caridroit et al.,
1985 ; Ishiga, 1990). T DM YJFEMABICH VT LR
HHoNTHBO, AR TAR) Kol ~E- ERELE,
AMECBOTEATAO XS FE - @dlE & LTl
wENTWB.

FHEHZEE 5 0 1 EXKIEOTITIE [Nz H
wCOL)INE, 1957) IillB by, 7 L— bamiciifiL 7z
R, THUERPRALER) Mk CFFAIZAy, 1989), THEAS) i
ORFHED, 1989) ICUEE D, ARKIEICHHET 2KIEE L
CAEPERE TR Mk OEAE A, 1991), VHEE TIAHR
(RAIED, 1995) MUACHEE TRl sdbis) ORRIEA,
1998) MEFITH 5.

4.2 Bt H

FHER &, DO THIARIHERTY & xS T e
BTG ECRAE A 8 OIS > T, Z DR H
W7 L— ROWLPARIC K > TR E NNk e &
5zZbM, EBED TR Hus-> Tl figicsnT
Mg E & HaI R E e Wz, FARED, 1993
KEA, 19957% ). X5, HtOFmEHEREY O
WD DONT, PR OHERTIC DOV T EILHIA
Hi S EEN e R MR O HEEND KD
Wiz o e (s - fi, 1989 : Nakae, 1993 : FEA,
1994 72 &),

PR OHIERE, 8 (1983) % Imoto (1984) HIc

KXo THEROEEZ [EMER (BT 258 & 15
RS (Ri-rhY 2 S8 IkBlE Nz, Z LT, BifE
TR omfEaeg, wWInsAkgms - Fvy—+h
ICRESNZ MR OYE & FEIRIEE S D 572 5 1
ETHEREN, ZNEDIERNINES LT T E S
DESHEL MEREaY Ly 7)) MERD > TV
LA EINTHS (FIL, 2000a, b &).

COHREa YT Ly 7 A0MBNEEAEFIE,
ik 5V R A QR Es, JICETEEHERTY 2 &
T5Fv—1, TLUTHEOWMSE - BADFERIECIETE
KLELRZWETL—MEFZRTEENTNS A -
J\R, 1986 ; Isozaki and Maruyama, 1992 ; Hi{T,
2000a 72 £). TOXI G—EHDWHET L — MEFZ)
MADORARN Iy F & HAxd. T LEEANZRIZ Y
B, AR BHRE O K8 il 0 7 FE S B 1T K - T iR AV
DIRUIEDIRTESRIER LD T 520, BaHET—
HOWET L— M EF 2R T 2 & 1diE & A EARATHE
Ths. Lich>T, WHMNRIEET L — MEFRE S
ERBEOERZEEZRETZILICE-T, —DDX%
EESTMERE UCRMTE2 807 S aY T Ly
JAEEHT S.

—fIC, WEPET L — NER A REEICEET B BT, S
WKHELBE T L — FMEFO FEICERDOLI=Z Y b D
EMFAMInENG. Lieh-T, SftfAEa Ly 7
A0 ETFEWETHEHEN, MEN MioHRiaa> 7Ly
7 AF ERBAEDERDPF LV EV S ENRDENS.

AREHIROZ T T Ly 7 2 Lo Zzn s & o
TEZHE 4. 2RICRT. TOSbLEERHEBEEaY TS
Lw 7 Z0—#%, £BPZEEBEnTuwians, LU
M5 THEBPEIGER ) BEOE L=y + HAiED, 1989)
R Mg Kigora> 7Ly 7 2 (FEARIZD, 1993 ;
LIRS 2 )V—7, 1993) O/ v T+ —Lk b
EHAhLICBOTHIF RO SN Tz,

ARG I 350 2 FHER O R, R > 7 4 —

a2k AKREHEE MO PRGSO Y T Ly 7 Z0%E

X v db E ® O BEL B il KR AR FHpg#r
(GERIZD, 1989) | CRRHER, 1989) | (B -k, 1990) | GFAITA, 1991) | GEXKIED, 1993) | (BAMIITZA>, 1995) ¥
B
KlFarFLy sz
HRa 7Ly 77X | Tnd
[ 3 WE
A=y b UEarFry s R KkfTEa2=y b | avr [apr HEEx Ly 7R | T
VyZR Ly 7 A
ZRarFLysR X @\
o Ll ayFry R
Erfia=v b |G TLyIR PFAKF2L=> b ays |ars EFNaryFry s A | TOH
v Ly R
K= b MM Ty IR #HarF ey sR | &rffa=y b ZRavT LUy IR Ega Ly 72 | Tla
1 RIHUE B 1 B A BHavSLyrR 1 Bt BfarZLysR | giavrrysx |Bl IWaryFry 7 Al T1




LERIC o049 % P i 2 B AU Tl 320 1T R e oD
CERRHMEEI YT Ly VAN H T B EICHB. Th
SIEHEN i bR LISFaYy T Ly s REWIKa YT
Ly 7 ZD 2R EN5. ZTOSMUNCIEZY 2 T e
BEaY 7Ly 7 AMBIET 3. I5ICYa TS
avILy 7 RGNAMEROHEI Y T Ly 7R, 4E
wla>7Ly 7 A, Z7RINC /0T 2 EEB D >
Ty X, TRMERORILIY T Ly 7 XD 4 FEiC
MrEN5, TNSORHERSEIY T Ly 7 R, 131
HPE O Rl LW E TROIEL TV 5.

¥ 7z, AR M P ACE o PR S R A E LI A
FTHHET2aAV Ty 7 RE, BAEKRIC KDL
B Z2Z T TWBy, itAlckdary 7Ly 7 A0
DN THZ. LhrL, BHRAOKREL Y AICEE
N3EAPHEOEHEN S, mMiltE A HEEa > T Ly
7 AN, FRRESAERE O Y L