HNE 3535

YRk 28 - REIR A SR T R R R RS

KBB4 D B0 70 7L DO F i

ESIAFFEBAEIEN  EEZEBANR AU FERT

Rk 29 4E 3 A



(2) +FAXLGEEUATOEREESRICDONT

ZL®HIC

FEEAILE D LT S EEE O TR, TRE~TRLUEEEEZ EEE Lkl (&R
AR, FRIELL, FREAL, SRR LR Y RREE T kLR &
M) MEET S (B8R, 1972 ; Hayakawa, 1985). o DK LUDTEERFHIZOWTE, i
* TICE Ak 735 0.45+0.16 Ma, 0.6270.16 Ma @ K-Ar ERPIBE SN TV LDOHTH
D (fex ARIFH, 1998), FOHMIFALEETH -7, TN HOKUOTFNZ OV T,
demmﬂw%)m+ﬁmkm&m%@$wkm&Lfﬁﬁbfwéﬁ,ﬁm(ﬂwm,#hﬁ
A (1973), *H - A (1988), Hunter and Blake (1995) W AR A LS v T T R
HE 3500 LTHY, HEEHCRMAER->TWVS. ZOMELMRT HDHICE, Ih
5OV KL & Rk LE T LT T ORI EMO K LEBRBAH 500 E 5D, Tk
RO KL E LTRATRERONE I PEBRIFTOLENRHD. T T, EENOEEHE,
FEEICBNTH, ZNLOKIEDTEREMZRAMRIZ T2 22 L LT, KA K-Ar
FERIE (230, FTAEARIE (1B ROU-Ph EREIE (1E) 2EELE. £k, 4
B8 b B EAT — 2 M2, ThECTOERRMREICLIVBONLT —F, 5550 1H#
BERE (BN OREICL-oTELAET —Z 24T, RHIKICET 2B MKk UTES
HEPREELEDT, ZZTHRETS.

Hh B8 AL ER

5 H4Yo 1 HVEE T+HFREEL EROZOOMEREIC LY, HREKXLED LT T RS
WO TR ETET B SR UEH L LT, s - kK bisd 11 OEEZ2ME 2= b
L O KRR KRR SR s e (TR, RAK). BIEIRXTA LY, &lkis - &
mOGEER), TED KRS e ), FRELES ), DY EEE G, IR
VAL (HER), SRR - KFes (Hayakawa, 1985 # f/EFE), MEIREE (Fn), BB
KR (- AR, 2004), SEEE - KRR R, REES ), REos G
) e s. ThbOHEL=y FOSHER 1.2.6 IRT. E, AHIBSMHIBIRERO L
BB FA FA b ~FEEEOFBE TR & LTI, TREY, B 7 RKBRHEEY
GIFR), BEEAEGHEREY (), ROPCKTRHERY G, ARERARRHERY G
PRl SN TS (LEE, ROR).
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IZ] 1.2.6 70 EHJ(LIJ“%!:H%J: b %Eb‘%@frﬂkmb*&ﬁ@ﬁ?ﬁ 57D 1 ﬂ@Ellellé'a H‘?DEE(EIHJ D
BRI XD, (BB & EAEIAR. BRI R R

TS EARIE

PHFiE

K-Ar ERRAER, () sl EERSEFEFICERBE L. MENSITAEL L, SBEHIER
K (2008) 125t - 7=, EACREFEIX, ERIEA (1984), BR -4 (1988), Itaya et al. (1991)
o7z, K OERIIONERTZ AV TR HIEIC I VITRo7. Ar OFERITIL BAr Z b
L—— & LR EFREE V. Ar REHEORIE R 2 BT 220, 2 EnOREMEZ v
THENAZEE L, FENREOFEIZIT Steiger and Jager (197D X 2 FEEEHZ= AV, K-Ar
ERBEFBERER 1.22 1287,
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% 1.2.2 K-Ar ERBIERHSR

3 * 4, - 3 o 3 5
B 1my b (RIEA RED hUHLEEE  RIHLER M K Arfff& K-ArfEdt JRRSHERRAr
(Awatd X} Wt %) {10%cc STP/g) (a} (Ha) ta i T S5 (%)
5 BlARE - HBRR-HET ket 4 4,29 £ 0.14 2.63 % 0.10 60.9
iz PEGEST WemasR  aes  ONT EO0 g gp s 2RV 5.0
MEWRE - RER/IMRER bt 3 1.05 = 0.22 0.84 + 0.18 92.7
1308261 g ] ooay OB EO06 o oy oms xogy =N 9.6

FT &RBIER O U-Ph EREER, ) REB7«var - b7y ZICf&ELEZ. FRAGE
KT F v b—F— LA bE L —F—TF 7 L —3 s VR RS HT LA ICP-MS) & A
FAEHERLE. BESREOLaVERE Lz, FT ERECHEHIIE - RLEICTTR -
7z. FT - U-Pb ERAEHRELK 1.23 1277

% 1.2.3 FT - U-Pb ERRNERER

[V (BN (G 17, 18, (8

o ERIENTIR UEBIE Uar d-FHE BB« U9 -PhIE{R
A aL oWE w o v p. N eund  Ned BB OE AR i 00 (Ma)
. ) m ™) . {em’™®) X0t em® v ey h (ppm) ¥ Apetdo
15082808 Zr Ext.S 30 532 xib' &6 374 Xi0* 393636 2744 26382 0559 79 130 1.5 % 03 159 & 0.08
() Bl 2 Vo, Ap T RS, Spi ATz (6 Pl ") 0 U B B e D90 1 IR 5 LRI (Galbraith, 1981)
Q) WEHE  LAICP-MS-FT (IREE mS, AEEH Eus) (D T=7 0 mled g L/ p ) Dol URLSHE p X172
@ URIE, U-PoE B MIRIBIKE 91500070, Durangol/Ap) QBE o= THRI/ENA/ENAY EN e /0 T
() L— Wl L 35pm O PUNEWRTE Ly 165125X 107 y!

@ pokp OHBIRE

PHIER

S 15111302 (BILAFE - B8 B AREHRR-HMETHFERE SO TRTHD (K
1.2.6). HEHIRBWICERTIZIEKLARENDERRLE. ZokUARSE, RE 1 m
UToRLSAMTERSh, B—E2fc, LIZUEREROBAGELZFSRE2EL. Z0
IO RERNOKABEREETHDEELZLND. RAEILY 2.53£0.10, 2.54+0.09 Ma @
K-Ar EANRE LN (8 1.22). 202 >OFERMEOMEFMEIX 2.56320.07 Ma &725. &
Wk - BRI, b T R 2 B AT A TEY . B 7 RAKPRHEREY DI, 2.4
+0.1 Ma ® U-Pb EARELNTEY (FOHRBOREC L D), KK THLNLZ KAr
ER LRIV THS (K 1.2.7).

L - T, FEE1E S (1973), B EE RS BIR = KL X — T (1976), A1 - & (1988)
THAREALED LT S EEEDIC RS ShTWe, SEELRERIE, RLAEE DT
+REAKLBEOREBNICL2ERTH D Z EE2TRT.

Sta 13052611 (BRAURES - AR - EHAUIFKHE B MRITSR AR Th D (K 1.2.6).
SEHLE X 2 m O TR A LR ILEEEOWIRE A BN L2, 2 OBRESKEE, ET2KklUA
HEA RN TR Y, AHIC b KA A~ BT 5. BOBEHTOERRRLBBIIT L L,
KNEBEICERE LEBERTHIEEZOND. ARE LD 0.84£0.18, 0.85+£0.13 Ma @ K-Ar
EANE LN (1.2.2). 202 SOERMEOMETHEIL 0.8520.11 Ma L7275, kK, &
BIREE - KPS 61F, 0.45+0.16 Ma, 0.62+£0.16 Ma ® K-Ar FFRPWE SN TWD (fex
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RIEH, 1998). b OEMIT, BECHBMATHL WA, Tk, |EWRE - KA,
0.82+0.05 Ma ® K-Ar % (2015 FEEFMEICL D) HEONIEERS - kia, 072+
0.07 Ma ® U-Pb 44 (2014 FEEFFMIEIC L D) BB LN KERKRRHEED L0 b T
WWHEETS (K1.2.7). EOEREZEFLRIHAMTD

FHAIRAS - KT, FEE (1973), K - &F (1988) TiZ-+HFBEKLELI LT 7
B HBIZ KAy STV . —J5, Hayakawa (1985) 13, AEEZ [HAeMKL) LEFL,
FIm kLD AT SHEHY X b EVHEREY & B 272, 4RGN TZEML, Hayakawa
(1985) 12 LA RMEBMIMHTH D, RAKILABLE S E+FIRXUBOFEHICLENTHLHI L
wART

gl 15082908 (FRABER)II RS - AE) USSR FHREHRMEHFEBI LR TH S (K
1.2.6). BEHIRIDWICE T 2 U K IUABE» DR L. 20X UABERT, £ 30cm
T ORBA A CHER S, B—EET, LiFuidstkonigizionitizat. o
X5 RERD B KBREETH DL EEZLND. FECHEIBAE T, ARROEEMN A
BB, ARK LY, 1.5£0.3Ma ® FT 4R, 1.59+0.08 Ma ® U-Pb ERBELNT (&
1.2.3). MEILAEOHENT—EHT 5. FEEIKRE - Ban b, 2014 FERFEMIEIC &
D 1.97+022Ma ® K-Ar FRVBME SN TVWD. TR HOFEREE KT 25 &, FTHERE K-Ar
FEARREEOHBNT—XT 52, U-Pb ERITHEECHMEFBX CTHEEICE . ZORREIS
DEZARHTHL. L, FEENARE  EEEZE TBILES - ZVERE» LI
2015 EEEEMEICL Y 1.7 Ma gD 4l K-Ar ERPHE SN TWBEZ &b (K 1.2.7),
AEE b U-Phb BRI S NDORETER > TWAAREERH D EEZOND.

A KRS - FE 1, Hayakawa (1985) TiXSe-HmE Lo, H L (1973), WEEHE
EBERTFAX—F (1976), HE - mA (1988) TiXFmkLEy VT ZHEHWICK S &
nTWE. SEEONEMRIT, REENETEKLUBOEBICLIENTHD Z L 2T,
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FHR (Ma) A< — —

[0
T \ +REALGEEY (0.2 Makiiz) 1
e
| r fi PCTE PITDG o S —
| [K-Ar ; 0.824-0,05 &. | 1&1&% (0.3 Na) K-Ar 0.840.10 Ma
| (201B4E[E 25 58) K-Ar. 0.66+0.07 Ma K-Ar, 0,73::0.14 Ma
0.5 RN - : s (201447 FEZ T (201 A%F 2 FE40)
% |—U-Pb:40.7L2iiD,O;Ma | |
T ; (201 f =
R R e tna— [\REEINAER e
| [AZRE | [ ggiEE | Wi (. 76 Na BAHNI KRS
1+ [ MAMRE - kA |
I ¥/ 0R
K-Ar : 0.85::0.11 Ma
S (RFESID L e e e e
! ?
8 112 b KAr: 142022 Ma CAR 180 kLA M
IR T ) Z K-Ar. 1.69+0.05 M
154 ‘%ﬁg (04T RRRR) KAr 1714008 Ma  KAr: 1712005 Ma
- | (2015&&%;{1‘) (20155ﬂ|t§a£ﬂ)
|
R SREAPEHEY EORAFTHEEY oy SwEme
L FT.1.6+040Ma L_FT:1.6+02 Ma ‘ imml"‘k ] [ _—Jﬁh |
U-Pb: 1.6+0.1Ma  U-Pb: 1,57+0.31 Ma l
(- F M EnE) (+H 8 EN) FT: 15403 Ma
2 U-Pb: 1,59::0,08 Ma AR A - B !
T CRAESIEN) J
: K-Ar. 1.97+0.22 Ma ’
(201441 ZEETD Sy i
Bk - E K-AT : 2.5340.07 Ma
' '{“ (REESER)
25 HSIRN U-Pb: 2.4:-0.1 Ma
. = L T (AN EeE)
i ALEEERDI=Y b KIHE AR
3 A
(mEEho1=y | HHGED

®1.2.7 +REKAIGEECE TS 3Ma LIBOERF. 5 500 1 #ERIE [+HFmEl) OREICED
RARKRT—H2 BET.

FRHOEELFHEM

H128m$ﬁﬁi$é%M$mmn—w—E%%T.%+ﬁmkMﬁ%m%m,zﬁ%~ﬁ
BB RS, HRAEEZLE L RIEERObORN AT 5. $iz, JeFnEk LR
W, SEHERE Y KEL 2507 V—TICRyENS. ZOMMZENL, Na0 O/ N—70—
MCTHEETHLZ D, FREFNE Na ZL—7, @ Na JV—T LRI LICTDH. WMED
BT TiO2, PiOs D N—h—ETHHETHS. —7F, KO ON—H—FTiL, 1K Na 7 /v—
FOHFNEF KO [ EHERNRD HNHbOD, WHEOMBKIRITEREL TRV, \IRIZIZXS
TER,

& Na ZV—71, @Lkies - s, FIEE)IAMRE - s, TmEILES, =Y &S,
BN || KR c BN 5. —F, @ Na Z—7%, RIIEE, siREs - kivs, JEY)
RIS, BIRTRE - ks, PERE, PFEOEEAICHY Y 5. RIS 2RI, B
BLF 1.6 Ma L0 HEVKLERENa 70—, 1.6 Ma X 0 H LW KILAERE Na 7 L—77)
SRB. ZhiE, BRLZF 1.6 Mazil LT, fiisha~ I/ ~OMEREHL LI L 2TRR
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+%. ¥£72, @ Na ZA—7 kUL VT T HEEWICE, BERERETRD b
V. KR CE Na Zu— 70T b B h Dia e - kieE, HREEE, REOREBEICOW
TIE, +RBEXLEI VT T EERY & IEEICEE Lo E R T

5
1.4 1 70, (wt.%) Na,O (wt.%)
k ‘a i " n ‘\/_r:)\‘-“\
: Ex} S\
. ‘\,‘ e e 4 B ® 4\)\ oL
1 - '. ® '- Ak A /-;‘,‘\\)S'\ %
; P f - g ;. * A ° { ‘
- b & 4 /A .’ ¥ v
QN
l'..'o“b~ " . = 37 é{)\ ¥ ot . * -r
06 | g (N ey e
" o L SOAN
a &3 @
o 2 - K
02 Il L ] 1 1 Il Il 1
50 55 60 65 70 g 350 55 60 65 70
L K,0 (Wt.%) 4 | P05 (Wt.%)
12 i A
*
& ..l. . 0.2+ g . L
' \‘“ . .,. . i
0.8 . ot P B
o2 Tk ‘ \\\ﬁ ' e ‘
-»g Hg . \\‘)L\\\‘?‘ : o e ' o
‘ e 01F oy @ .
04 | R, w*k T M .
e ® i (]
F e ‘).
O L 1 1 1 1 1 1 1
50 55 60 70 55 60 70
SiO, (wt.%) SiO, (wt.%)
+E AL ¢ WWOREES m REREE o +HEILEE 4 ZVEBE
EONTIMREY & @adn ke * i L gl o FHMIIARE GBS
A RS o HERE-KBE o BIIREE m WmLARE - EE

®1.2.8 EHOSE(SHMEM N N—D—R. 5550 1 MERKE T+HfEH) ORMEICLIRART —
K A= X i

KRB R & MFE DR ZELRB

RAEEE COEENERV S HHO 1 WERIE BB LSRR REMY Db L,
A LR I 31 D B IR LIEBI S X, T O X D ICHEIND. ARHUIICRIT 5K
WE BN, 4B TEE L LGB E Y (HRBHIRIEDCT — 212k 5) 2# T, 2.5 Ma
DIBIC A BtA L=t Ex bhd (M 1.2.7). Wbhbwd HEHFEXILEE] OFEIIRE <
A (2.5~1.6 Ma) &% (1.6~0.5Ma) ZKXKHDSND.

BTl (2.5~1.6 Ma) : AHUSREI RERIC BV TRILIEEIASBtA S hviz, B oMt T LY R
BAFRCE J BE L, Bk - s, TS - s, TRELEE, =V
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BAENER SN (R 1.2.7). WL, KROBERRS, M hRe, KPRy, BT
B e 5. HEBREIL, OOIBKETH 120, WEICHEDITHh, L~ R L.
SO KET, 1.7Ma BoO+MAILRLE Y EORSE F—ABOBRIC L > T—HRTLE
CRBND. ZoRRIcEE L =i, ENa ZA—T7 625 (K1.2.8).

% (1.6~0.5 Ma) : AHIEREI I CoOLEBAK T Liztk, dLmEERICR W TRILIEBI A FRLA
Eh7. Fo#% , 0.9 Ma LI EEREASLR L, B, dLEE LSS ARELE.
OEITHEH Lz~ 7 <L, BAMIAREEZBROTENa 7 AV—7Ths (K1.28). 1.6 Ma
i, KILEREOBE & < /< LA EOZ N RRICE Z 722 & 2R T

1.6~0.8 Ma [2}%, AHUGILHERIZINT, EROEHPLE Y KREELZNE~T AT Ak
< ZeRNEH L, BIIREE, REAREE - Kiks, BORESMERESLE (B1.2.7). HH
B EITWAKET, SRR E 2 ERE L, —HCE RS ZET D,

0.8~0.5 Ma Iz, JL7EEE, BEER, JLHERICHWT, EHOEHPLL Y ZREER WE~%K
Wi 7w S U, dEPEERcIE, M BB /RSB R IL A R T D A B - KRS
RS (R 1.2.7). JLBECHE, MAKE TEABIDKIE PR S ek, BEREICTR
EOBBENKET L (K 1.2.7). M CREEBEICCREEESRTLE (K 1.2.7). R
L BRSO KLIEBNITERAICH Y, BRAKLMNRES THo LWL H 5. IR HOERIIX
0.5 Ma ETICRTLEZEEZLND (K1.2.7).

0.5Ma LIFE : A #BIR & 95 0.5~0.2 Ma OFEZ 72 K (UIEHPIZRRD S, ik
W OTEBNEME (0.2 Ma) £ TIi, #9380 FEMOEBRER (52 WVIXEHEN) NEELLES
b5 (M1.2.7). 0.2 Ma 2 bBtA L-+fMEXLUOFEE T, 6~1.5 TEANITITIHBEL
LTS~ ERE LT, ERSREEMED 61X, 1.6~0.5 Ma OXILE & -HREAKLER
WA BI T X 20 (K 1.2.8). LavL, # 30 FEMICHE S RAOEBMRSTFES
2T M, 0.5Ma LR kLEENL, FREALEEROKLE LTRIOBRRVEERD.

() BEHMOERITER

KM DL T TEK~LELH /v HEROREBBREZMAL, ~ /<R OEL & HIIE
IR AEO BRI O W TEE 24772 5 e dIoiE, EREER L L TEHD O SEERRT — ¥
PRI AMENS D, BT ITHICOWTIE, EROMRIZE - T, MIEREAD
S bIE Y DR ELERT — 2 HITER A BN TR Y, AT Y Y — FEOMAZEL b Lk
DEN~ VS BROBREBEANA LTSN TNS (AR - EE, 1999, 2004 ; AR - &
[1,2007 ; T, 2010a,b). —J, AT TH~HAT IR LT, —#B0 KRR
REEFEY PR B R TRBLFHEELRBE SN TWH DA TH Y (Chiba, 1966, HR, 1972
Hunter and Blake, 1995), BHRIZI - 7=< 27 <A L-e~ 7~ e REBIC OV T 72
MR ENTORV. F2C, Fh 26 FEEFEMETIE, KINVT FTE~IVT 7 HRMEH
WMEERFEE LT, ERHTELSEMSMML (185 30 KO Sr FALIEL (7730E) Otz
1770 o7, SRR 0T EEFREHETIL, EANT TH~INVT THRAMEREME E2FRE LT,
BTN (78 B KUY Sr - Nd RIS (Sr: 36 38, Nd: 30
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A BT, AEEOEEMEICEV T, MEEICSIERNT, EWLT TR~V T
TR O Nd R RS ST (6 BB 217729 & & big, BEENIZE CilA TR
DHPHERKRBE Th > BAINT THEEWICOWT, METRSELFHERON (15 38
wER LT

METXTRLBLEHAST

S FEE

BRSO S HTITITR 100 mg OMAKLREZER Lz, R %2 7T 7 0 o OfERNICAR,
THICHEE L%, BICLY MR LE. BBoaicix, HF & HNOs 2 vz, BRI
Zit%, Ry FFL—h ETH 140CT 48 BERIMA L7, PG TH, ARER&REREL,
IR OMEBEELBRORELET, ARSEDI LIV 7 v thilRELZDOD, 6MHNOs
TR LTz,

ASH IR IR R AT FETIC R 8 S 7= Agilent #54 7900 B! ICP-MS M L7z, o7
#:1% Ishizuka et al. (2003, 200D HET 5 . DR O ILHE L, Li, Be, V, Cr, Ni, Rb, Sr, Y, Zr, Nb,
Cs, Ba, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Hf, Ta, Pb, Th, U T&H 5. ##7
el 1 aEHE 2% HNOs IR & LCTRIE L, FRILW 6000 5L Lz, MEBHRIERIL, HAIRE
B ESTT D LITL VT, BE AW EERENT, JB2,JB3, JGbl, JAL, JB1A, AGVL,
BCR1, BRR1(in-house standard of University of Southampton) TH 5. HIEF O D Y
7 NEEICE, SNERERE, NEHIEEOm S 2 AV, NEMEYE S LT In, Re 2 HIERKICH
ML, HFTEAEREE)O—EE Ta 25V T, NERBETROMEEZIT o7, SikE
(2s.d)1E, WH REE TR T 4%, TN DOTRT 6%BEDH D WITEN LV /&, SHTED
BEMESF v 7T 57010, RERICHWZER & 336&, 30825 L THE Lz JB2, JB3,
BHVO: %, FRumaghte & bIZ@EIE L.

DR

1.2.9 [Z+Ff A KIS HY O M B THESE LSRR N — I —HE2RT. KEE, ofricftl
OB AT T Y 15 REbeh S, ZRICE Y, HREKLREESHIC T 5 RN
B OSHE R -2 2 Lice b, HREKIUERDIE, ERSTRCEO TEARZE Y — FEIC
WA OARASEIR 2 R TR, TRE (2010a) R OMPRL 26 EERFHAICLVAHBILTVWS. &
DEMIE, METRICBVWTY, YR Th O— R CHEFILRDLND (K 1.29). &
7o, BT Y — REOMMER BT KX 2D, MERHOEWNCIVRDOLND. H
Th, BATEY— N QUATE PLUBEOEHY TEOMMENBRE CHD. £z, AT —
FPLUBOEHS T, ILTF IR LB INLT T THBRENRBDOLOND Z LD L. Filx
12, YROTbh O —H—FIZBWTHE, RL SiOBTHELZLE, ATy — R QLD
BN P UBEOEEL LIV LY, T EHENLWVHFRERT. £/, Rb, Th, UD/—h—
Mz B\ TIE, kT Y — NP UBEOEHYIL, QLUMOMEMEY b Rb, Th, UEHEN
EWEMART. X510, BATEY— RPLUBKRTIE, AT IEAMELSI) b EILT T
W H® T Rb, Th, USAEREWVEEERT. )5, Zr, La O/ —H—KTiE, EHEHIC
R DWEE MRS bRV, KB, BHEHRAH LWL 0IEE Rb, Ba, Ta, Th,
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U &<, Y, Sm, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu BMEL 22@EMRHD. —7,

Hf, Be, Li, Pr, Nb TiIMHE MR K DA IZBE TI320.

m (ppm)
30 PPM) —
Rb . Y 4
- B [ . ™ .‘
S0 e
e B o
20+ wAp " A o o® .‘.
s’ L A .
. s amy 4
L nlﬂ v ol g
® 30+ =
10+ & o ohka &
i ‘_AIJI"‘AAA R A , ﬁ“""
‘L“‘ 20 o
“n o
0 I A 1 1 1 i L L =
o
140k &7 .‘t.. Nb
s i el -
. »
[ . . , L . & o
100} . & 4 i s'r(’xl
A ) . 5
aa fgv aw Ny
s ‘4 F 3
A L o "‘
60 | 5 g7 FF
5] = A
,»‘,‘ 0 2 o XA A““A
A o
. i
1 A 1 L L 1 1 1
‘e
L Th . U w
L ]
08} o
3t PR o
o o og. o Ofp
. e anv
[ .. . a | )
2} ° o ., i ey
» A v 5 ° lw '
[ '—7 ‘u}.vv 0.4 i o . 4 A)% i
1 a0, Ak r\gA’f‘(-‘.“‘.: A
L Al I o N
1 u (=} “
14| La L Th 5 A
R | 'év%n ._...
L 8o - l9vs] 3 *
oAV i PR ). i
10} = PBe EoaY P
- x| a ﬁ]v .
» g 0.8+ a My .
"
i o AR “ &
o M4 i aad a
6] g Ma 2 n
A‘é Lakwat 0.6} & S
| r‘A 5] I a0 ]
0 A _d
2 . . . ) 0.4l . ) L i
50 55 60 65 70 75 50 55 60 65 70 75
SIO, (Wt.%) SO, (Wt.%)
LTS MR AT ZRERMRL EHIT SIREH
o WATEY—FAG o MAIEV—FKL e T25 ® i/ RGBT
0 ZOMRAYT -  BRERE e o 23— K o MUTEY—FF o EERAFAMHE
o WATEY—FEN o SMATEY—FQ v WAEART AW
s HE-ARD
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1.2.10 12, Tb-La MEUOFHHETEDO I > FT7 A4 ML Y — U Ba2Rd. KRl
—H—RETOE AT Y —F QLUATE P UM TOMMAEL, BfTHoE - ER LETHELT
B L 7p D, BAREOICHE, WAk Y — R PUBROEHY R ZNURTOE Y LT, B
TIETEICHE LA TS, Fl 21T, Th-La izl Tk, ATty — R QLIEi& P L&
TILBAE I HE ARG S B2 0, k= Y — NP LU T Th/La MK < 72 2235 5 (X 1.2.10).
F7-, 2y R4 ML Y — U RICBWTE, AT 78 (kv Yy —F C, D', D)
Y AT E Y — K LEHYIE, ATy —F QEHYRONE / ROIRRHEREY & ik L
T, La® Ce 2 ¥ ORATHETERBITIZIERABRDICH LT, BIbMCERTETRICHE L
R —rE&RT (K1.2.10).

Tb (ppm)
12 = "
o,
£ S 50
i & ' 2
v .. [\
1 i D - s w& ‘E’
F : g ] L
‘& 3 .‘s £ g 40
' ;h' A .) S
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31? A ua Ll O30t
08| c kA a; g ®
LF AT E
X 3 5
07 r AR L] c
) sk L
! 520
L Al =l
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05F PO N
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04 1 o 1 1 4 L 1 1 1 1 1 1 1 1 1 1 1 1 1 L )
2 4 6 8 10 12 14 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
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1.2.10 FFEKLEHYOLE La-Th MEOH HETHEO T K74 Mgl Y — K. &E
DETIEFAER A Si0 B2 FTREWRBOAREZ Ty ML, 2 K74 hOMAIL Sun and
McDonough (1989) (2 X 5.

Nd ikt &8 47

DFE

SR L OO D720 OREHLIIEE 2 HERERE & v & — THEE Lz RAE 2321,
Nd ORGEIBEAITE1T 2 >72. A 4 REHIEIC X D e R ONBEO 7= A S ik &
UkiE, TAMA-Pure AA-10 #xC¥ % (Hoang and Uto, 2003). WY /33 b7 30 IV 77
ADOREHEE, bR LT v bAKHERE (bRIE 1:2) CEME, BOMkE AV TERIC
iR U=, Nd offiHI2 1k, AG50WSX 200-400 #fg % Ay, & 512 0.25 FE DML & LN-resin
ZHANVWAHZ LT N 208 L. Nd ORAMELSIICIE, HEREREGE ¥ —DOBA F 1L
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FROwLFaL sy —ERNHE VG 2 & —54 # AT, T OFMIZOWTH, Hoangand
Uto (2006) ICHE SN TS,

DHTIER

1.2.11 |7 #7Sr/86Sr-Si02 [ & OF 143Nd/144Nd-Si0:2 M & 779, ¥ 1.2.11 T, REZEFEMZE
W EAF— 2ok, ERk 26 27 FEEDOEFMIETEHEONT — 4 KTV Hunter and Blake
(1995) OF — & & A=, +REXLEEYIS, S8R 87Sy/86Sr OMAIENELT D Z &
NEE STV 5 (Hunter and Blake, 1995). 87Sy/86Sy (X, Jet/L7 7 HT 0.70398-0.70421,
BTSRRI C 0.70418-0.70430, %4 /LF T HIWIHIT 0.70406-0.70421, BANT TH (4]
H1PI4N) T 0.70425-0.70438 THh 5 ([ 1.2.11). k= vy — F Q Ll L P LR TLHERT 5 &,
R TER->TIENELO0, AT Y —F P LUKETEY 875r/568r AEV Rz RL, &Y
AFSHTIES LB ZAEARRD BN D (K 1.2.11). MNI/M4Nd TIE, EIL7TIHE
AT S THHEMTIIEEREVERD ORS00, AT TR TIEERLETL Y bAEEIC
3Nd/144Nd 2MEL R AEMBRERD b D (K 1.2.11).
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B 1.2.11 i K LS A D 445 87Sr/86Sr-Si0s J O} 143N d/144Nd-SiOz [X. K 26 - 27 G - A4F
FEFEFEMZEIC & 57 —# KU Hunter and Blake (1995)» 5 —# % {#fl L7z. Hunter and Blake
(1995) DT — ZIZHOWTIE, AFETHWZEBL W irWliE2=y DT —FZ DB EFIH L.

BERLSEDOEE

WEITEODHERNGIL, AT Y — K QLIAT& P LI Tl A L3R - EA LKL
WCHBERZERBD NS, BEMICIE, BATt Y — F P LEOWE Y Z LRI O HYIT
L CEA LECRICHB Lz E R~ (K 1.2.10). RAELS BRI BIX, Sr RALIELL
DEFOEBITHRVIELAEN S S, KEMICIEMERE &b ICRLICENT2EmMZRT (X
1.2.11). ZhboEmiL, BICHEEEDEFEMAETHH LIz b D TH D23, RELORIEMZ N
X TR LICERICBN TS, RO - EHRAER I, FiC, koY —F QPRI
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B AHATEARLOENME, oMM/~ AREUENER LI E2T®RT D, TOEL
LLTH, v/~ REME OB, MBROBEMETE O ENTRERE LTHT oIS, f
Z1E, THEbEL &R T 5 ANE ZEM ST BT, BRESCHOBREDENIL-T,
BEERAOANARICSENENE LS 2 LA LTS (Beard and Lofgren, 1991 72 &). £
PG, BATETELY bEA TETROOEARARE V. oy, BATHETE - BEA L
W ELOBE, ARAOE, SV ITEMETOEVICHEISh TV S HEERH 5. ),
Sr RN IR DESERIZELOER & LT, BIRDENR L & BICEL L TW DRSS, HiEko
FULOREAER L & LI R L TWATREESEZ LGNS, FiZ, BT TV T,
Sr R OEIMEN ERELTWAEIICRL2Z &H 0 (¥ 1.2.11), Hunter and Blake
(1995) BRI L ST, BT T BN HEERORILIER 2R Lo ATt biRet ¢ ~=RETH
%, KEEETOWREIZE T, HREXUERDOCERRT — 7 XTFRF SN LTk
3. A%, FROFIERRESCRAMMKEOEIIZOWT, EFAHEREZTRY, TOHEN
OWTHRE LTV BE R D.

4 F&H

SAEEIZERLEZAREBONTHREIILTOBRY THD.

1) HFE KL VT T ORIBUTERE & mGMOXEE BEE LT, KU 7 A0E
By TR T o7, BEOBAMET —4, e UREEAFNT -2 L ab
FTRI LR, BFEEICBNTEIT IO XERHEEY N 3 HRH#sh, TDOOIHLO
QPRSI T 7T LRt E NI, AT T O 22 KEEFIE AL, 92~60 ka DI 3 [HIZE
LT 2D OKTRE KT, 10 FEBEOEHEN FF LR, ol T 7ML
T AEEICRE L. 2055, £ 90 ka (2584 Uz KEHRE KL, BMEHED 2.4 km? (DRE)
ThY, EINFITHERBEOEATHS. 0 90 ka OEHBII VT FREOIZIEERIC
bl T TED 2 ENnD, LT T MEEY P ORMHE S LT, B MlmkiEs
HORBICERTHD.

LRV S Y, HAT T LERBEMSEICOH TS b ol LT TEMEkL, AT 5
PREERUTIZ AT 5 b olost LT TEKILL &V ) BB CREEN, 28N B~ OMEHH O
MELELINEEREREENTE., L, MHFIIERO 90ka OEMEHMEIRAET L L
2, FRFMOKEEIC L AEDE RREND. BIALT TIICBNT, BHEOKL - BRE
MET BB RBRILE, 408 ZARVWEHERWY

92) -+ KIS T TN EAT T 5 KITEB ORI FIREIC T 5729, KA O K-Ar FR
B (23R, FTEARE (138 ROU-PhEREE QRED 27872 £, 4HE
BN RURERT —ZIZMAT, ZRETOELHRICLIVBONET—F, b HHD 1 AKX
g T+HMEE ORECLoTHEONLT—Z 2 /bW, RkizkiT 2 HMERKLEELZ
BE L. FORER, HRBEALED LT TEICERITT 2 LIEED, 250~50 5 FRTEICEHT
BEZABROEHREIICE Z > T2 &, HREAKILOER & F R LLETO KLTEBIORIZI, 4
< kb 30 HEMOEERMAGEET S Z 0 HH L., RHOBEHMKROFENDL, HiE
Kl & FRLBETOKIESE, EOKNCE 2 bO LR 2ONREY LAk shD. HFEX
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INOKIHEH VT THEKERESE D —HEOUAT AL, 19 20 FEHNLMMBLIZEEL LR
5.

8) 1 KWLM IT SN T, 7 M ORI OV ORI AR T 5 Z L 2 ARE L
T, MR EHEE, WETESECEMAR O N RGOS £ {721, REEET
ORI LY, +REKLEESOLEERT — 5 HEEERS L. ThEORR, WFEED
FRERFIE CHII L7z, BRICED v 7 R OBMOE % LY #ICBET 5 o Lt Talk
R TER O IR D DI, AT EY — | Q LART & P UM CIEA LR - B A LR
BERENED HND. RMELSIEE» B, Sr RMEKITKBIICIERR L & bIictRaiz
BT AEAE AT, £, WATE Y —F QP MIZHT 2B HERRLOLE, oMM
~ S AN LT T & R TRT .

5| FA3CER

Beard, J. S. and Lofgren, G. E. (1991) Dehydration melting and water-saturated melting of
basaltic and andesitic greenstones and amphibolites at 1, 3, and 6.9 kb. J. Petrol., 32,
365-401.

Chiba, M. (1966) Genesis of magmas producing pumice flow and fall deposits of Towada
Caldera, Japan. Bull. Volcanol., 29, 545-558.

+3HEFR (2000) EFLOME — KLKAFELELE —. BRI SULHFEEREET 324, &
FRERMNAFTERS, 234p.

B (2003) RERAILIKE TLABEOEFKLOT 7 7 ORl. #MEM, 109, 1-19.

Galbraith, R. F. (1981) On statistical models for fission track counts. Jour. Math. Geol, 13,
471-478.

Hayakawa, Y. (1985) Pyroclastic geology of Towada volcano. Bull. Earthq. Res. Inst. 60,
507-592.

Bl ffek (1993) KL OHERREN 2 HRAS. #RRXFHFFLE BREFRE, 41,
53-78.

Hoang, N. and Uto, K. (2003) Geochemistry of Cenozoic basalts in the Fukuoka district
(northern Kyushu, Japan): implications for asthenosphere and lithosphere mantle
interaction. Chemical Geology, 198, 249-268.

Hoang, N. and Uto, K. (2006) Upper mantle isotopic components beneath the Ryukyu arc
system: evidence for ‘back-arc’ entrapment of Pacific MORB mantle. Earth and Planetary
Science Letters, 249, 229-240.

Hunter, A. G. and Blake, S. (1995) Petrogenetic evolution of a transitional tholeiitic —
calc-alkaline series: Towada volcano, Japan. J. Petrol., 36, 1579-1605.

HE R -BEM - LHBE— - AERMR (1973) 5 550 LIRAGHERE [HFE#) XURE
PEAE. FKEE, 45p.

74



Ishizuka, O., Taylor, R. N, Milton, J. A. and Nesbitt, R. W. (2003) Fluid-mantle interaction in
an intra-oceanic arc: constraints from high-precision Pb isotopes. Earth Planet. Sci.
Lett. 211, 221-236.

Ishizuka, O., Taylor, R. N, Yuasa, M., Milton, J. A., Nesbitt, R. W., Uto, K. and Sakamoto, L.
(2007) Processes controlling along-arc isotopic variation of the southern Izu-Bonin arc.
Geochem. Geophys. Geosys. Q06008, doii10.1029/2006GC001475.

Be ¥ (1976) BHFIHEDKUKE. BAMIEYETHRE, no 11, 130-131.

Itaya, T., Nagao, K., Inoue, K., Honjou, Y., Okada, T. and Ogata, T. (1991) Argon isotope
analysis by a newly developed mass spectrometric system for K-Ar dating. Mineral. Jour.,
15, 203-221.

Ito, K., Tamura, T., Kudo, T. and Tsukamoto, 5. (submitted) Optically stimulated
luminescence dating of Late Pleistocene tephric loess intercalated with Towada tephra
layers in northeastern Japan. Quaternary International.

BT - HEER - EREM - RS (1987) JbHARRE B O MER ALK, BT,
26, 129-145.

Matsu’ura, T., Furusawa, A., Shimogama, K., Goto, N. and Komatsubara, dJ. (2014) Late
Quaternary tephrostratigraphy and cryptotephrostratigraphy of deep-sea sequences
(Chikyu C9001C cores) as tools for marine terrace chronology in NE Japan. Quaternary
Geochronology, 23, 63-79.

Wil A - KMBAE T (1986) +ANHEKILTE Y &K ILGEE). HiBREEYEE, nod, 1-64.

KL - mam— (1988) 10 HH® 1\ H#MEHISEHE KA E . FEkHE X no.21-4, pp.27,
HERAERT, 27p.

ERWA - IRAHER (1988) K-Ar 312 X 2HABIE. WHEFWRE, no29, 521

BRI - TFHBE - WAE - #5ME— (1984) K-Ar $EIC L 2EMAHIE. MLRFEFR LB
FTBFSE RS, no.9, 19-38.

THE £ (2010a) FFRIEAL, #HAILES F— A0 & A HER. il 55, 89-107.

THE  £(2010b) 1 KL, FIFTEESE F— A0 RREICE T 228, HERENERE, 61,
477-484.

THE £ (2016) +FH KL, SEH T T RS O K-Ar S0, HEFRAENTZEHE, 67, 209-215.

AHIEF - @ B (1999) TRk LD AT T OB TR OHER. WEHERTA #, 50,
699-710.

AFIZEF - EE AL (2004) FRIEAKL_ZOE#HOY T rE A, kill, 49, 367-381.

AFIER - BOEFE (2007) HFABKILED LT T MFBBEEEKICH DT T 7Y =7 VKO
MEAHERS. HILT VTS, no.11, 1569-172,

AR AL Jy - RHUIE = (1986) 7 F Jk (LM 4 0 534 & HESRK. AL RBOUREHEED, 48p.

KU - HRIASRE (1979) =P Ml R R A AMNE TP CIC KRB ERE RS E].
WAL BRETEES. 103p.

75



e RE - FEETERE - TN - MEEVER) (1998) J\H EALEER L O FIE K ILIRE O K-Ar
R LR AR, DR AR E SR 9 FEFITRES AR TRE, p.65.

R EANEEL - FASIESE - BEEAEA - Yoon Sun - IR (1997) BREKETOREI =T 0263
RENF-BBREOFHRIEMMKIIED R EOEERS. HNLMFE, 36, 1-16.

Sun, S.-s., McDonough, W.F. (1989) Chemical and isotopic systematics of oceanic basalts:
implications for mantle composition and processes. In: Saunders, A.D., Norry, M.J.(Eds.),
Magmatism in the Ocean Basins: Geological Society Special Publication, 42, 313-345.

Steiger, R. and Jager, E. (1977) Subcommission on geochronology, convention on the use of
decay constants in geo- and cosmo-chronology. Earth Planet. Sci. Lett., 36, 359-362

FHE - AT (2004) VR E LSO #BE. HISHIENRRE (6 500 1 HEKIE),
FEEHMTRAMREFTERERS ¥ —. 86p.

AOEFR (1972) +HRBEXLOEAFINE. &, 67, 128138.

BREELESEERT RLX—)T (1976) MEF 50 4EIRRAREE /\F HiE. 88p.

AKZAHE (2006) K-Ar FERBITED 7= QY S BE~ = = 7 )0, BN, AITIHERS Grl
HAERETFEATAINL 10 FETS4RFE), 19-25.

KFIA (2005) 85 1 %555 2 i B0 OHE & I, Fim/\ 7 T8 BlfR B AR, /\ S, 48-66.

76



1.3 KWL EHIRE

[EENE]

KK L LR 5 AL BT 2 KO T A 4 NERBAILTH . ZokiliE, 6 AT
DORILUB ST KRR (DKP) IcfFEN D X 9 2B KD E A ARFIBRWVICET S
FAEKEEHMICELE S L2 L TabRT W5, KILk L OBEEIEIC 2B PSR 72 R

ST FE_ EOBBENE SN WY, Ek 27 EEIXZ 0k ILOBRERN 20 HEMOBKEF
PDREL L~ 7 <EHEOEHR ATV (F1.83-1), HCEE~ Y/ vEHERBERZEKL T
W5 (F1.53-1). $£72, EWNTEKUOKERZEMELZHER, ~ 7/ vElRE—ETh k
AL LSIHEFTLTOWAEFADOFRE T EEHLMICL, BMHE EFHIOT~ 7 < HigROR
EBEE TWIEFENRS N &, ETFHICE, HEROBEMZLALRE TOWRWEARL S D
ZEBLIEWLTNS.

Tk 28 EE, 0L O REEAZITTC, KUEBORETIICHEUT TN XSk~
< EE &~ F v RS LOBGEARILAKUTOHRTE 20 E ) i AL, EiloR
LR R R R L. BEMICEARNAREHDRE OB LFEREA T EERL, 561k
AR OERSIEICER LTWD, ZOfRER, KB ) =— gk LR~ T~
WELEHA & OO T, K, Sre Ba S HRICEVAH Y, R Se/Y TR FR 2
THAENHZ EEFALMTLE.

R E S|
RILKILT T < O

Kk o< 7<ix, Tk 27 FEIC~ 7 v HROBRIIE{LERET Lkl (B&, #HR,
ey, HRE, IR, BEAR, BEXL) O X REENRBINY < LITR2LERE o

4R (ka) oy {km” DRE) KB «m’DRE) | BF kB («m°DRE) | & (km®DRE)
208 S a5 (SL) 15 x 107 |BISEEN (AmP) 67 x 10 16 x 107
21 ‘ ‘ . ' EAR 34 x 107 34 x 107
286 HRIL (ML) 19 x 10° BKE (MsP) 7.3 x 10™ Bkl 13 x 107 28 % 10°
293 B4l (KL) 72 % 107 W4 (SsP) 1.0 x_10° FEY 44 % 10" 15 x 10

' ‘ ' [V 35 x 107 23 x 10"

1.9 x 10"

A3 (DKP) 1.1 % 10’ 1 x 10’
B4 (DSP) 30 % 107 30 x 10™
441 (DNP) 2.1 x 10" 2.1 x 10"
M 2 80 x 107 80 x 107
24 x 107 24 x 107

BIUGEL 38 x 10"

" ~ 1.7 % 10°

15 LR 87 x 107 87 x 107
AT (DMP) 99 x 107" 9.9 x 10"

L B 22 % 107 22 x 10"

BB (DBP) 10 x 10° 10 x 10°

HPM2 16 x 10 16 x 107"

233 (DOP) 19 x 10° 1.9 x 10°

£ 1.3-1 Kbk ka=y NBFE </~
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1.3-1 RIWKILOER~ 7 <G HEREX

TW3. Tbb, KIUKLUOEHMIZSHICEAYRZ LY, Thbbi Se/Y hzfiFoZ &,
ay RI4 N CHEBLLERTETE X — (REE ¥ —) PN8&AG L6 ERH LRI SER
T3¢, BEuDADBRELEFE2NWI LY, BEOSIKILE LIZERDT FUA b L
L7 5 % > T B (Morris, 1995; Kimura et al., 2005). @& o &k TiL, LAadte”
L—h (R57) DoOBAERCE Y MHSWD AT 7RERERBESLT, vy Y2 b
RS R A 2 T2 L IC L BIMERE S R4 LTk 2 2 LEBIAE & TV D b o LR
ShTuwa (Iwamori, 2000; 2007 ; B4&)I11EAY, 2008 ; Kimura et al.,, 2009 72 &£). ZhIIxF L
TTE DA FOHMERLFH BRI, S<A20aRANRERE CREANTIEE CThHDmERM
TCOAREEEEOBRNERMERLLTRY, AT 7 ZOLOOMBETHRSND EEX DN
T& 7= (Kay, 1978 72 &). KILDOAIET 2 ILEHEGO I TFIZ1X, BASIEOF T RICFH
1 OEIER CHRA SN THEEAB D X5 7T BNILHRAALTEY, RKUKUT #0A FORRA
HIOENRT T OEHERICHET S LS Tv5 (Morris, 1995; Kimura et al., 2005).
IORS v SvORROBEND X, KILWKLO~ 7~ G RORRIIE(LORBIT, FEEER
S UEEN R EIMAKILOEF L 132 B2 b0 THD ZENHFIN LD,

2HEICFERSHT

SEACFHE O MM RE N2 =y M, FHRLKLORLSF (L4 #R), Byl (L5
HA), ¥RILFE (L9 HuS) s &, IRkl ofF kiR (L1 #0), BFKEG
#iEY (L3 H5), % r TS (L10 #al), s (L7 HOR) & kR ORI
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Legend

a__ | Alluvium
¥1_|Volcanic fan 1 deposits
: | Voleanic fan 2 deposits
: -Sankoho Lava Dome
v - Amidagawa Pytoclastic Flow Deposit
|_+3 | Volcanic lan 3 deposits

Misen Lava Dome

e Masumizuhara Pyroclastic
- ' Flow Deposit
Karasugasen Lava Dome

z = Sasaganaru Pyroclastic Flow Deposit

- Makibara Pyroclastic Flow Deposit
- Volcanic lan 4 deposils
-Furlk.osen Lava Dome

? |Nawa Pyroclastic Flow Deposit
Volcanic fan 6 deposits
5| Volcanic fan 6 deposits

[T o1d-stage Daisen lavas
(1.02 10 0.27 Ma)

- Basement formations

| 0056 K-Ar age in Ma (* Kimura et al., 2003,
“* Tsukui et al,, 1985)
ol6 Sample locality

= % ' 2fm

fnbe 5 ] BSE

X 1.83-2 Kk LoHER & REHRRM A, Lot (2017) ZWZE.

KRR (LS HisR), Shhiersss (Le) & Ry RAROFIYRE) A PeiitfEy (L2 #hR) T
»25 (X 1.3-2). DHriE Activation Laboratories fLICKIEH L, FEILHE MK Se, V, Ba, Sr, Y, Zr
|25 T 1 Thermo Jarrell-Ash ENVIRO ITICP, & LSO IC OV Tid Perkin
Elmer SCIEX ELAN 6000 ICP-MS CTHIE SN TV 5.

FERUHBETRIITER

I ET-T23EHT, WD SiO2 B 63.1—66.1wt% DT A A F Th D, SiOa & % Hih
i L7zn—h—K (K 1.3-3) TiE, FERH THD Ala0s, Fee0s3, MgO, CaO, Nax0 £ T
BT/ ESL, B—OEB R LY FERLTVS. ZAEX L TR EEHS TH D K0
BT, K0 LEKO D200 A—F k2= FRRJITED. BIHEFEFIRLKL
ORILZE - B o LS, sy TRTRIRHETEY & 8EIEEE - FIURPE) IR N B2 Y,
BEIXINSLUIE o TND, ERS T, St BEXRWVFHORETH 600ppm B L1 & iR
BT EHA FOBEMERLTWS., 2FL, 22 TbESr LK Sr D 2 2D 7V —FREH|T
X BIE SR LK I ORI - B o (LA & =8IRS - FYRFE) KR RHERE M 2 572 Y,
BEZINLLINE RoTVD (K 1.3-3). REEAREREEDEVIBa THHRTEZL2H00,
MO ETE TIREEIC R X REVITRD b, FlxIE REE S#— 2T, WIho®
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1.3-6  KILKILME O Sr/Y HhiFRIZ AL

Brb 7 A A MOEBRORE TR oAERMEREZRLTRY, Mka=y MNETOEWZIZE
A ETR (K1.3-4).

KAk =y FO< 7 <MK T bIEERIEEIL, T4 U4 MERE LT
7 Sr/Y e Y BOMETHS., KRILKUEHSIZNT b BB R T 20 MESRICZ 1y b
S, EAERREINDT A YA hRWECE & OFEWVWAHARICRENTWS (¥ 1.3-5). —5T,
SrY M k= MEIZEZ-TEY, 90 ZEIZHHRILKLOK LS « BHE 4 (L - FRILEE
PRI L SRR - FTARRE) | KPR HERE D DO Se/Y L/ v—T &, Zh b LS DR Se/Y v
— IR DT B ERTE 5.

TOIEHEL T THREILDORER

#5122 BRF HREHROFIRAEEE IR I BESAORMFERCH 2B HEEEDORL
KO CIE, FHIKILOES) TR 5 HERO DKP 2 MR L TREWI &, DKP BKIC
EAHEBRGEIL 30 FEULETHZ ZEMNTRENT V. LnLerns, ZofFmoke o7k
MEEE T ASE (1984) OBFEEAL LTS Z L, BT ARDOEKTEL L THLRIE/NGTE
HCdH2HEBEI) (2007) OEEZFEALTNDZ &, HEIE (2007) DX O BT FFRIE
CIREDBETERBEEA R LRV TRRLTWS Z SICiERH S (LT, 2017). REEEIZRE
B LB AR L= Jaf K 20 FAEMO KK ILEHY O~ 7~ &R EE (K 1.8-1) &5
122 EIRESAFATER OB Z i 5 &, RKEFEOWE K TH o7 DKP Lok &0
BOINSL Rolo 2 ENEHTE S, F, K 1.3-1 OREER T 10 HERTE, GRBEOHEE
NEIZ, Thbbw/<EHENKE L RIEMARBD LN, TOPFTDKP BHEAELZL DI
BBz ENHkD.

Sr/Y ORI ICE BT 5 &, 21 HERMORERET A4 (DOP) LIFTO RIS
= —FME A DAL X TV W 2 72 5 IR LA & DKP Atk OME RO & 2> - TR O
ML, RTESE Sr/Y b, %FEMME SH/Y &~ S AHRICE R o TS (K 1.3-6). F
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PR LK TR = SR - FTVRBE) | K B HETE ) OVE ) 2 B 51T 2 0 MR B MELE L
TWAR, ZOB K=y NTESr/Y LR HFHXILES ERBE EF L TWD. =#higEEs -
BTARBE) | KRR 0~ 7~ S HBIZERTOVRILES - SRR XBRREBRDOLO LY HHDL
PTIE L (F1.81), BEBOETICHE /v lEPELLELS TR ZEbHELD.

FLHESHDOER

S e LT A D A LSRR T B ATV, 7 V< MO BRI E T DM L. T OR
R, KHETY = —REAOHER LB~ 7 EHRSE ZNLRTORY T, K, Sr®°Ba g
HRIGEVRSH D, B2 Sr/Y L CTHBICHABENR S SNd Z L 2B LML, TFAA b
DEEE LTEZLNTVA AT THBETLTIE, & St/Y e~ 7/~RNPR~ 7 <& LTHEE
TAHZEREBINDZOT, Se/YY R TOME NV RidE Sy/Y v 7 L@ o BilE ko
ESY WE L DRE LY FTHLIMREERH S (K 1.8-5). TOHE, @~ s vEEHo
Se/Y O RS THEBME OBEEOEAVDORESOBECHIAEERD L. ZOXIRBXT
DIEE % BT T 5 1= 51213 Sr OREE B b ATt 5750 Sr FALELRENBETH 5130,
AT T AN NOEETHH D Po FNIELLOBE b SHRLEL RS D.

5| F SRR

ERNE - pBE— - b7 - 5 #0 - FRASTE - MAmMC - g B KB (2008) M
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LAWMBEAILTSEROEHRAE

[EHERE]

SRR 28 EEEIE, TWMBANLT THRROEKTH HIER 4 KPFE A L 20 1 SRTORE 3
KEEFRE KO OB T AR (UUF, Mg 4387 77) o200, BARELERLIERFZH
LcT B L L BT, EFEREOITEIT WV EFERORFBNEBLZHALMMILLE. Zolk
i, BIEE 4 KBS RIZ WD ETO~ I~ ORMNEERT LD TH D, £z, P4 K
K LBTIOEBFIC DWW TEEML 21305720, TERTFTT 7 7o W TBE Mx L E L
HEHEE B, HEOEEILEITEIT 7.

Wk 28 EEOFELMAOTALbOL LT, (1) Wik 43 M7 7 71, LRE~LREHEK
L% (Si0=51~56 wt%) DAY T AMNGLIAEY, TITF A VA b (Si02=62~71 wt%) D
BAA~NEBITLE. (2) KO SHED ML RiX, WE 4/3 M7 7 7 ORI E Y K0 28
ENFTEE 3 IZUTVMIEID, 2R RTEE 4 1TV KeO NEWALEICH Y, 8 3 hHMER4 @ b
Ly Rzl Lz 2 & %257, (3) MERMSHT 7 70 ZhETHONL TV RN TZRERK
EESHLONAUIEOERH (2=v FX Y, F) mohohol. InbDa=y M 4/3HH
T SiO \ICE MR H 5. (4) FEEEHR LMEE 4 KRRE T OB TRA (IR
KR ELED) 20D, BESHESPHER SN, I E T4 KRB &> SR ERRAIT
Rodo TWRWNWT & L EREHEN (221 FB2H) »5, BTRAIE, 2=y b YITHHES
A EREMENE W

CEATED!

pfEE 4/3MT T2

KiT#E 0 V7 T Tl 27 HAERTLARE, 4 B0 KFBARGEEARH YD, T b Ok 1,2, 3, 4
KERETHIN TV A, TS OKRIBBKFTE K ORI/ MR G SR bR L, EIT
BTN H AT TRFICHEBELTWD UhNFIED, 1977). ZhLREEI AT FEHBIZ>
WTEEa=y 2K 14110, 2EEEBROFTAIELR 1.4-2 1CBR L

KA K R B DT JGE B DAL ST, — B TR B D L I ER D BMETRT (R
1.4-1). FISF 1 LRIEE 2 ORICIE, B OB TAa ) 7R ERER (XREERILSE~RILEE
MY N, FER 2 LIRS ORICIE, 4 BUILEDOBRTERRE (LEIED, 1977) 23, FIER 3 LRk
4 ORE, ZEOBRTEREBNRH VBT AU 7T 2y (BE, 1990). 7z, FER 4 LI
HIELEAE COMBINLT T T, BTRa Y 7HEL, BTIRA D2V (BEEiE), 2003 ;
Miyabuchi, 2009). B L7 FEKDERER LD X 5 ISEL»EBERT 5 LT, KRB RIE H
BICE DL S BB R b2 RET A LIIEETHD.

A, FEEANT T TRROEKTH B 4 KR OERBER THHME 43 M7 7 712>
WTEMRREZITY, BRBEGR, B ER, BESTMEEVELDT.

LAFIC, M43 FEERT 7 712 o0 TEATORME SB L ERROREEZ =Y.
XBTHRAEL NETK1IMETOABRINTVD (K14-2). BERRRZEL I L
WEMTH D, Wi 4A KIRHERICEEREDN SN, —EOKLIEE 2O HEFHIF S
BT —EIC B2 D0ONIRETHD. = QM CHRER 4 KR, 438777 %HIY ZAT
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%%#6’&%%<,%ﬁ#éAmm%wm%ﬁDﬂmfﬁﬁﬁiﬁﬁ#;<ﬂ%éné ] ok
4 KFERHEREY & X B TRABIIHGHAASDENRL D DT, T 2T, FIER 4 KRR &5
DEVEHEVEAEIICL AL DTS, TMO YR TRARELOMIZIE, BES 20em BEO HE
BhD.

YHTRAEIL, XBETROBEABCEESHA2EDIEHIHHUTHD YRTELRIX
HNTF IR CHE—OBT2=y Fbies. FAI0 ABCD B TREARE & oMicid iR
Sid (R 1.4-2). FEEE, M4 KFE FCHd L LT IERL OB FEAEE, &
ERBREEET D LSO YR TRABICLENS (K 1.43) 22bES
B)., WAFIEEFCTCOYRTRARBIZ, BHOMTL=y lmbﬁwﬁwkwm%ﬁ%(Y
KFRTRHETEY) A5 (¥ 1.4-4,5). 7233, ABCD & TGS & [ 4A KRRHEFREY DRI
BEH AT FHREO KTz CRRER) KLKASHREN S (IT@E, 1996) & s, KTz kil
KEX,YBTRARBEORBMBEMRIIHERTE TR,

ABCD (T EBIE, Fh»bD (BTEARE), C (B TEA - BT XUKER), B (BT
KILKB), A (BTRAB) 0=y b/ sd (K 1.4-6). MIC LEPHERBREMBEAZ S,
—EOEKIEENIC L VR LR TH D, BmE LTRIER, BREEA2 &0, A B,C,D
D=y MY, FRNENEROK F2=y MRS 5. ABCD B FRAREIL, LHRE
AT A1Eh, EHT 75 & LTEHRTHLRERSNLTRY (RBIEH, 2004), FE Vv
FSHREOBR T ARY CIIRREEO bOTH D, £aFMRkL, 131F Si0—EDT A ¥ A
FTHBED, BREBTROL SO BN TAAEANSEO b (K 1.4-7).

EF B T®REEIZ, ABCD B TERRE L ZOTMOME KUK EBERATEDNLDLT 7T
BThsd. BETHOMTEAER (F) L*h%2EH, ELLKUREBERAOER (B) » oK
Shs (M1.46). FEEERERLSLNEO O E CIIBEEREELXE, HEBEA,
BAEEELZET. A SEE, Eicmbdo TREL SiO &N TR,

GHBTERAREIL, EFBTEABOTMIIMEYTS. IVTIRFTHE-OFETa2=y b2
LA, MEFTHSEHKOE T2y Mol ENS. GERTREABO TS, HEZI3S
ATENEREEOBRTXUKE (@) AAEHLND (K 1.4-6).

HI G FRARIT, T OBRTEER O ¢FBLEKLREBADERE () HbERSN

% (K 1.4-6). HOWBIZIZ—REBO L IR ADEBVET 2=y FE2ROLOPKEHTH D

JRL BT RILKRBIZ, FMALAOEVWERTEAORE (L), EVWHRTRA (K), ELAL
KEBAEOEB (J) hoEREhsd (M146). KALERAETHILRHLDOT, MEDOH
SR TERVBRECETORMBMAFET S, Lo TMICEEeRA TEVEREKUKE
(L) BEDHLND.

MN B FXILUREIZ, THALERTFTEAERE (N) B LKUKEBAORRE (M) »Hif
End.

IHEY TR, BOBRTF 7N 20w bN, LD 21,22, tmbaEnTND
(B, 1990). “®5bEBER D E LT, 22 & Z6 OB TEARE, Z15, 220, 227, 228, 729
DETADYTERHD. ZRHLUSMIET XLURBDNEERETERA (Z2)T7)ETH L.
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43T T 77 OMERAE DY, REACHREDOMITIRTER, BfEAOATHD
BANREW. FIABICX Y, Fazy hTREERKAEZEFATVS. £5LEMR T, 229, 7228,
797,720, 215 O T 22 TBA Si0:=51~56%D LA~ XA ELZ LA, 26 LD Si0:
= 62~TI%DEIZT A ¥ A bbb (K1.4-7). FMEF 3MEKOFKED 3C kRPN 2 EEHE
I3 (Si02=55~56%), [iE 4 EABEHID 4A BT A YA + (Si02=67~T70%) 72D T, SiO2
BCIE, FAF 3 ML O 4 O c o Bk Lzt vz b, £, KOBAED LY
KL, BIER 4/3 85 7 5 ORTHE K0 A8 OBTER 3 ISUTWVLES, #3843 KeO AMEVFTER 4 (T
SEVEEIZ S D (1.4-8,9). T72bH Ke0 Dk Ly FAY, [k 3 5 6 Fl#E 4 118 R &4 K
TLEZ & E2RT.

PBIER 4/3 15 7 BT 2 BEfF OB R SR L LTI, dJINED (2006) 1%, 4/3WT 7T
O— (=v FA,CD,FLK M) OKkILUFTTZAEREL, A/ bDOEKE, KO&E (KU
L) EHR, SO OEB OO b —FREICELT S & L. —J7, ZiEhe (2016) X, ABCD
F 75 ORA OB b Uy RIZMEE 4 TR KRER S Lic'ry REh, A0 REE
RS b PR 3 #AL & ARIF—BT A & Lz, AR, Wk 483 M7 7 7 03EefizonTasE
A OHE & IT -7 f6 3R, ABCD & &0eoff 4/30 T 7 7% 02 = NIME 4 1TEWVHEZ
SR, THURTO=2 =y NI 3 ICEWEMREZ R T L NAD.

LS OB Y LTI, B ESEERRET TIlR < KIUT T AR O PR 72 £ O RIE 2 1
RFUERH D, £, KKK HETOv 7 EHEOELER LM T 57
HIC, BEOBVWEBERZEXEHMBREEI AT V7 LT HILERDD.
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#£1.41 WEHILTFT T, K& HFFXULUOFEEHYMOBT L HY

BAYAOL  ER HTATyh A5 £ L34 (SIO2)
fafhsek[1E <90 ka BE, BTARYD A’E AAVPO>ER 49-72%
[BR4AB N REFHEREY BAE>>AIOUF 64-70 %, 54 %
PIEAKS NI FEMBY (L / BAOV 7R XAAU7 50-52 %
_ oora PATARERY &85 67-69%
i FMEZ4BSARSEERMEHA IV TR AAVF>RR 51-65 %
FIERAAXB TR BENAOHBEDR .
(FERARA, A&, BT, IS hA) JUPES) 67-70 %, 52 %
il S0ka ABARE, BEREE %=, BR, X307 63-65%
X TEER &5 69%
YIETBER, AHmEEy B85 68%
ABCDE TEEE B85 62-65 %
EFRETRAE ®ha 67-71 %
GHTEEE BT 66%
HIBTRAEE [:¥a] 65-66 %
JKLETRAEE B®h 64-66 %
f&E4/3 MNETEAE 2h 66%
226 TEEE #E 69%
26 TERE BA 65%
Z15BFTAOUTE AAUr 51%
Z20BTAAUTFE AAU7 56%
Z27TBTAOAYFE 2aUr 56%
228 TRAaAYTE AaVp 51%
Z20TFTRAOUPE 2aAV7 53%
IR 3C AR TR ZaU7 55-56 %
[k 3B A FETRIHEY AOAYTF>EA 57-67 %
mgF3 120ka o s AN BE>>ZIUT 63-69 %
MEIWBRTEEE BE 69%
UGTERE B85
OPQEE T - KILIKE #E 68%
FIgR3/2 RETEAEE &n 66%
SHETEEE 85 64%
M&2TRTAIVE puil) g 57 %
Mg 2B A FEHEEY U7 56-60 %
g2 AN FTH R 23U >BE 66 %
FIgk2 140ka o T T EEE 25 63-66 %
FIER2R AR
ME2VETAIVUTE AaAVr 61 %
FrIF ALl 150 ka AR, BIIBEES B/E, XaUur 58-59 %
IH)IBE WEEE, WEREGE BB 54-63 %
2/ B F AR 2397
& CETERE e
W1 BARRHE R 2397, BE
k1 270ka et ARETIERY BE 66-68, 55 %
W P TEEE 86
R 270 ka HEEE BE 57%

SEPEBE. FHE (R1.4-2) , 82F(1974),

NEREH (1977) , HIE -

MWEDO (1994) L3,
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ERIEH(2004), KEIFH(1990), NI - D (1985) ,



£ 1.4-2a [MEEHINLT T ROKRE, FREFOGUEHGOLE(FER (20 1)
W X BRAHTEBIC L AWM. pfallE T i, pfl KIRHEREY, pmiER, scX a7, lense
AE LR, obstBIERER, lavaifs.

facies sample no. Si02 TiO2 AEOa FeOx  MnO  MgO Ca0  Na20 K20 P205  total
Aso—4
AKS(IL/ ) pfl sc AS5166j 52.05 1.21  19.85 9.60 0.20 4.04 7.86 341 1.22 0.56 100,00
4T pfl pm ME4046 68.61 057 16.13 2.59 0.13 0.73 2.13 47 4.26 0.14 100.00
4T pfl pm TK8530e 67.39 061 17.77 2.78 0.14 0.76 2.23 4.38 3.79 0.14 100.00
AT pfl pm TK8986¢c 68.84 056 16.04 2.44 0.13 0.73 2.13 4.61 4,39 0.14 100.00
4B pfl lense TM4603b 67.84 0.61 16.09 3.01 0.13 1.00 2.60 4,79 3.78 0.16 100.00
4B pfl lense AS5153a 68.68 057 16.09 2.56 0.13 0.75 2.24 4.84 3.98 0.14 100.00
4B pfl lense AS5153b 68.72 057 16.20 2.59 0.13 0.69 218 4.85 3.95 0.12 100.00
4B pfl lense AS6513d 67.20 063 17.23 3.04 0.14 0.80 2.50 4.56 3.65 0.17 100.00
4B pfl sc AS6752 54.31 .11 1931 8.44 0.20 3.57 71.39 3.78 1.49 0.41 100.00
4B pfl pm TK8524a 66.15 072 18.26 3.56 0.14 1.07 272 3.99 3.30 0.10 100.00
4B pfl pm TK8524¢ 68.21 0.60 17.23 2.70 0.13 0.74 2.18 4.30 3.80 .13 100.00
4B pfl pm TK8452a 67.11 0.66 18.87 2.97 013 0.82 1.91 3.91 3.55 0.07 100.00
4B pfl pm TK8452b 68.60 0.60 16.60 2.73 013 0.74 2.24 4.09 413 0.14 100.00
4B pfl pm TK8452¢ 67.26 0.67 18.20 3.00 0.13 0.76 2.18 3.93 3.76 0.11 100.00
4B pfl pm TK8987b 69.40 052 15.88 2.36 0.12 0.64 2.07 4.67 4.20 0.13 100.00
ABS(FEFD  pf sC KC4713b 54.57 1,08 18.50 8.08 0.20 3.49 7.90 3.93 1.66 0.60 100.00
AMAAR)  pfl pm YH4721a 70.36 049 1577 2.03 0.1 048 1.62 4.40 4.67 0.08 100.00
40UNER) pfl sC MF4704e 51.72 1.19  19.20 9.08 0.23 3.88 8.73 4.09 1.1 0.76 100.00
4A pfl pm BF1006a 67.41 0.63 18.05 2.82 0.12 0.73 2,04 4.33 3.75 0.13 100.00
4A pfl pm AS4318b 69.48 054 15.86 242 0.13 0.66 2.00 448 4.29 0.13 100.00
4A pfl pm 0T4686b 70.13 051 15.56 2.14 0.14 0.55 1.64 4.62 4.60 0.09 100.00
4A pfl pm KJ5665 70.50 049 15.82 2,00 011 0.50 1.57 4.37 4.74 0.09 100.00
4A pfl pm AS5767b 69.22 056 16.05 247 0.13 0.67 2,01 4.38 4.38 0.12 100.00
4A pfl pm AS5767d 68.82 058 16.19 2.59 0.13 0.71 212 4.60 411 0.14 100.00
4A pfl lense MY5774 70.42 049 1541 2.01 0.11 0.53 1.67 4,97 4.28 0.09 100.00
4A pfl pm TO6716 68.36 059 1713 2.65 0.13 0.58 217 4.37 3.90 0.13 100.00
4A pfl pm TO6717b 67.33 060 17.58 2.83 0.14 0.81 221 4.51 3.85 0.14 100.00
4A pfl pm TO7042a 68.81 053 1757 2.17 0.11 0.48 1.41 4.40 443 0.07 100.00
4A pfl pm TO7042b 68.02 0.59 16.70 2.64 0.13 0.78 214 4.81 4,06 0.12 100.00
4A pfl pm TK8441a 68.83 0.56 16.04 2.54 0.13 0.73 2.25 4.75 4.03 0.13 100.00
4A pfl obs TK8441¢ 55.27 0.83 19.15 7.53 0.14 2.95 8.96 3.17 1.79 0.19 100.00
4A pfl obs TK8441d 68.88 057 15.88 2,53 0.13 0.76 2.21 5.02 3.89 0.13 100.00
4A pfl pm TK9384 68.49 058 17.18 2.47 0.12 0.68 1.90 432 414 0.12 100.00
4A pfl pm AS10084a 69.74 052 16.06 222 0.12 0.62 1.85 448 428 0.11 100.00
4A pfl obs AS10084c1 69.67 0.50 15.84 2.30 [¢R R 0.60 1.87 4,76 4.24 0.11 100.00
4A pfl pm 03d-1 69.20 0.57 1659 2.46 0.12 0.71 1.95 4.28 4.04 0.07 100.00
4A pfl pm 03d-2 68.94 058 16.16 2.59 0.13 0.80 212 4.62 3.98 0.08 100.00
4A pfl pm 03d-3 68.78 057 16.73 2.51 0.13 0.77 1.97 4.54 3.94 0.07 100.00
4A pfl pm 25b-1 68.34 0.60 16.68 2.75 0.13 0.85 2.21 4.30 4.01 0.14 100.00
4A pfl pm 25b-2 67.70 0.64 18.02 3.04 0.15 0.87 207 3.80 3.64 0.07 100.00
4A pfi pm 25b-3 67,73 0.64 17.65 2.89 0.13 0.85 2.23 4,15 3.66 0.08 100.00
4A pfl pm 131 69.35 053 16.48 2.30 0.13 0.60 1.83 4,47 4.21 012 100.00
4A pfl pm 13F2 69.24 0.56 16.66 2.40 0.13 0.64 1.80 423 423 .11 100.00
4A pfl pm 13f-3 68.99 056 16.27 2.46 0.13 0.74 2.08 4.55 4.09 0.13 100.00
Omine (PC: Omine pyroclastic cone, Lv: Takayubaru Lava)
PC pfa pm MF9622a 64.99 0.92 16.98 3.89 0.14 1.24 3.45 4.68 3.48 0.23 100.00
PC pfa sc MF9622¢ 65.37 090 16.51 3.75 0.14 1.25 3.40 4.81 3.63 0.23 100.00
PC pfa sc MF9622d 65.29 0.88 16.56 3.76 0.14 1.24 3.45 484 3.62 0.23 100.00
PC pfa sc KC9624b 64.34 0.94 17.51 RE] 0.14 1.27 3.59 477 3.33 0.20 100.00
PC pfa sG MF9625a 63.18 113 20.75 4.66 0.18 1.43 1.80 2.92 3.82 0.13 100.00
PC pfa s¢ MF9625b 65.10 092 16.92 3.84 0.14 1.14 3.33 4.84 3.50 0.25 100.00
Lv lava lava MF9622f 64.82 092 16.80 3.92 0.14 1.25 3.51 4.92 3.48 0.24 100.00
Lv lava lava  MF9626 65.24 090 16.65 3.73 0.14 1.25 3.41 4.93 3.52 0.23 100.00
Aso—4/3
4/3X pfa pm TK2751b2 69.43 052 1833 2.07 013 0.44 1.33 3.46 423 0.07 100.00
4/3Y pfa pm TK2751¢ 68.16 058 19.83 2.37 012 0.42 1.24 3.13 4,08 0.07 100.00
4/3Y pfa pm AS10042 68.33 0.56 19.18 2.19 0.11 0.44 1.23 3.61 4.25 0.08 100.00
4/3A pfa pm TK2751d6 61.93 0.93 22.01 5.07 0.16 1.45 3.63 2.70 1.99 0.12 100.00
4/3A pfa pm TK2751d4 64.24 081 18.68 4.35 0.15 1.40 3.65 3.45 3.04 0.24 100,00
4/3A pfa pm TK2751d2 64.55 0.80 18.07 4.48 0.15 1.44 3.70 3.42 3.16 0.24 100.00
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% 1.4-2b FIEEA AT T ROKME, HRAFKLUEHYOLEFMER (F0 2)
H3 X MR B & A AOHHE. pfa:f; T kB, pflo kK e HEfEY), pmiiRA, st 2 =2 J 7, lense:
FEV X, obsBIBAER, lavaifs.

facies sample no. Si0z  TiDz AlOs FeO* MnO  MgO  CaO  Na20 KoO P205  total
4/3C pfa  pm TK2751f5 6422 077 1783 439 0.15 1.48 3.9 3.82 3.18 0.25 100.00
4/3C pfa  pm TK2751f3 6447 078 1828 437 0.14 1.42 3.78 347 3.03 0.26 100.00
4/3D pfa  pm TK2751g1 64.80 0.77 1841 415 0.14 1.34 3.51 3.46 3.18 0.24 100.00
4/3E pfa  pm TK2751h4 6400 081 1977 397 0.14 113 3.01 3.89 3.19 0.11 100.00
4/3E pfa  pm TK2751h3 66.57 071 1739 329 012 096 2.96 3.98 3.83 0.18 100.00
4/3F pfa  pm TK2751h1 71.06 047 1554 1.86 010 047 1.33 3.94 5.17 0.06 100.00
4/3G pfa  pm TK2751i 65.62 075 1843 387 0.14 1.41 3.00 3.21 3.47 011 100.00
4/3H pfa pm TK2751k1 65.06 0.84 16.61 4.56 0.14 1.41 3.56 3.68 3.86 0.29 100.00
4/31 pfa  pm TK2751m1 66.29 079 16.14 400 0.3 1.21 3.18 374 427 0.25 100.00
4/34 pfa  pm TK2751n4 6645 083 1645 411 0.13 1.09 2.93 3.55 4.21 0.25 100.00
4/3K pfa  pm TK2751n3 64.13 096 1900 469 0.14 1.07 2.87 3.42 3.50 0.2t 100.00
4/3K pfa  pm TK2751n1 65.88 0.87 17.21 410 014 1.08 2.97 3.54 3.98 023 100.00
4/3N pfa  pm TK2751r2 66.24 082 1703 410 014 1.09 2.76 3.49 410 0.23 100.00
4/3M pfa  pm TK2751r3 6589 082 1672 420 0.3 1.14 2,95 3.68 422 0.25 100.00
4/322 pfa  pm TK2751s11 69.25 052 1580  3.11 0.08 050 1.67 3.08 590 009 100.00
4/3726 pfa  pm TK2751s10-1 6452 080 1800  5.11 0.12 1.24 3.30 2.96 3.73 0.22 100.00
4/3Z6 pfa  pm TK2751s10-2 6479 0.77 1806 490 0.12 1.19 3.21 2.99 374 0.23 100.00

4/3215 pfa  sc TK2751s8 5092 099 2099 1094 017 458 8.58 2.32 0.44  0.07 100.00
4/3220 pfa  sc TK2751s6 55.71 091 19.08 8.94 0.16 4.0 7.76 1.93 1.31 0.13 100.00
473227 pfa  sc TK2751s3 5576  0.94 1843 897 0.17 332 7.96 2.66 1.62 0,16 100.00
4/3Z28 pfa  sc TK2751s2 50.88 1.04 1963 1117 3684 340 7.85 142 081 015 100.00
4/3229 pfa SG TK2751s1 53.32 092 24.28 8.12 0.14 1.86 8.46 1.97 0.83 0.10 100.00
Aso—3

3C pfl sc TM4598a 54.66 0.93 20.06 1.74 0.15 2.92 8.33 3.27 1.66 0.30 100.00
3C pfl sc TM5268e 56.45 087 1935 7.05 0.14 2.61 1.72 3.37 210 0.35 100.00
3B pfl lense TO6729b 63.47 0.88 16.41 5.35 0.14 1.52 3.75 4.44 3.64 0.40 100.00
3B pfl obs TO7114b 63.55 087 16.08 5.51 0.14 1.57 3.76 442 3.1 0.38 100.00
3B pfl obs TO7139% 61.67 080 16.40 6.36 0.15 1.86 4.49 4.35 3.33 0.49 100.00
3B pfl obs TO7139¢ 63.10 089 16.23 5.59 0.14 1.66 3.96 443 3.58 0.42 100.00
3B pfl sG TO7911a 58.33 0.80 19.14 6.58 0.15 2,03 6.33 3.63 2.49 042 100.00
3B pfl obs TO7911b 67.44 0.78 15,57 3.56 0.12 0.92 2.47 4.48 4.48 0.19 100.00
3B pfl sc AS8789 57.17 093 19.91 7.15 0.15 2.15 6.23 3.59 2.33 0.39 100.00
3B pfl sc KJ9586 58.83 085 1879 6.13 0.13 1.96 6.50 3.75 2.66 040 100.00
3A pfl pm TK2751ul 68.48 0.71 1615 2.89 0.1 0.70 1.97 403 482 0.14 100.00
3A pfl obs MY5644 68.43 073 15.36 3.15 0.12 0.80 223 446 4,58 0.15 100.00
3A pfl pm TO6731a 68.52 072 15.69 2.96 0.1 0.74 2.01 4,22 490 0.14 100.00
3A pfl pm TO6732b 65.01 0.87 16.15 4.49 0.14 1.29 3.28 4.44 3.93 0.30 100.00
3W pfa  pm TK2751v 69.18 0.70 16.10 2.81 0.11 0.61 1.78 3.70 4.90 0.12 100.00
Aso-3/2

3/2P pfa pm TK3113¢ 67.65 085 16.17 3.79 0.12 1.02 243 3.52 4.28 0.15 100.00
3/2R pfa pm TK3113k 65.58 0.88 16.67 4,42 0.13 1.22 3.23 3.52 4.06 0.29 100.00
3/28 pfa  pm TK3113s 63.65 0.92 1757 5.21 0.12 1.41 3.85 3.28 3.74 0.24 100.00
Aso—-2

2T pfa sc TK3113w 57.08 1.01 2052 7.29 0.12 1.94 7.20 2.70 1.93 0.22 100.00
2B pfl sc AS5164 58.76 142 2057 9.41 0.15 0.56 2,70 2.27 3.70 0.45 100.00
2B pfl s¢ TO7915 58.28 1.28 17.65 8.35 0.29 2.14 5.11 3.88 2.65 0.38 100.00
2B pfl sC AS9629a 57,713 122 17.62 8.06 0.15 2.08 5.63 3.98 3.08 0.45 100.00
2B pfl sc AS9629b 58.48 117  16.80 7.86 0.15 2.35 5.60 3.99 3.19 0.40 100.00
2TL pfa sC TK3114a 62.50 1.25 16.83 6.58 0.14 1.50 3.63 3.36 3.76 0.43 100.00
Akai (PC: pyroclastic cone)

PC pfa sc MF9670a 58.79 1.26 16.42 8.29 0.16 2.48 5.38 3.63 3.19 0.40 100.00
PC pfa sC MF9670b 58.78 1.25 16.57 8.26 0.16 2.45 5.33 3.61 3.17 0.41 100.00
Aso-2/1 (Lv: Tamaraigawa Lava)

Lv lava lava TK8733c¢ 62.80 1.06 1563 6.73 0.12 1.46 3.80 3.99 4.05 0.38 100.00
Lv lava lava  TK8822 60.69 111 1557 7.81 0.14 2.05 4.84 3.84 3.58 0.37 100.00
Aso-1 :

1A pfl lense AS4581 67.12 0.85 1579 4.27 0.05 0.49 2.38 3.98 4.85 0.21 100.00
1A pfi lense AS5163a 66.88 0.82 15.90 4.33 0.08 0.60 2.39 3.99 4.80 0.21 100.00
1A pfl lense  AS5163b 67.12 0.84 15.96 4.29 0.07 0.57 2.18 3.85 4.90 021 100.00
Pre Aso—1 (Lv:Koga Lava)

Lv lava lava  AS8704b 56.61 0.85 21.45 5.21 0.09 1.66 7.99 3.51 2.36 0.26 100.00
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