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232 | AZ LA R I B7e II 36.0 | 25.0 [ 7.3 5.9 [ B (b kplitt)
233 AT LA N—FF S102 A 32.4 | 28.4 ] 6.9 7.0 Hr (b Elih)
234 | A7 LA N—HH I B7f II 42.7 |36.2 | 7.6 | 1L0 | HpA (db Eilfh)
235 | A7 LA S—3E I B7e I 29.8 | 35.0 | 7.7 8.0 | HA (b ki)
236 | A7 LA S—3H ST01 M 27.4 | 21.1 | 5.6 3.2 | HA (b ki)
237 | AZ LA R I B7c II 28.5 | 15.8 | 3.4 L5 | B (b kilith)
238 | B3 1 B6d {3 it 49.4 [ 52.0 | 17.9 | 59.0 | mbis (b L-iliHn)
239 BRI 22 IB7¢ I 82.2 42.5 17.8 93.7 b s (b ki)
240 %%E%ﬁ 1 B6d I 135.0 64.9 30.9 419.9 o= (;H;j:mtﬂg)
241 | RREEZRHH I B7f I 138.0 | 58.8 | 39.4 | 561.3 | Pdfgis (AL b ilitth)
242 | B I B7d I 88.8 | 54.6 | 46.6 | 334.4 | fEfAs (db lilith)
243 RS I B7c I 133.8 53.2 | 41.2 498. 3 Bk e (At kLMl
244 | REEERRIRE I B9g m 133.2 | 66.6 | 56.8 | 885.0 | fbiA (db k(L)
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B7R AHRBEXR (EMasE2)

Mt & 7zl & )

No. IR H A7 AL | ~HEE (om) oS | A"

EZ & Es | (@
245 | Ak I B6b I 18.9 | 14.5 | 3.1 0.6 | B (b lplith)
246 | ARE 1 B3b I 77.9 | 28.3 | 9.2 18.0 | HAA (db kilith)
247 | ARE 11 B4d I 44.0 | 48.9 | 7.1 1L.7 | BA (b ki)
248 | ARk 1 B4d I 27.6 | 32.8 | 3.5 2.6 | HXE (b lplidh)
249 | AT LA —HH IB3d 11 22.0 | 19.1 | 5.5 2.6 | B4t (b lplith)
250 | BBRLH7E I B4d m 85.8 | 40.6 | 25.2 | 147.2 | fb%s (b k(Lith)
251 | BRLA7E 11 B4d il 64.8 | 58.8 | 28.7 | 214.9 | v (b bilih)
252 | mEwE (BBA) I B4d I 111.2 | 88.6 | 50.2 | 794.7 | POk (db_kLith)
E8K AHRBIRFX (HxrH+)
No. PR H A7 iE L | ~HE (- g) H X | AE

EX ) Es | (9
253 | ARk HE A 51.4 | 15.3 | 6.5 4.6 | BHA (b ki)
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Vv ¥ & »©
1 # U2

AlO:EH T EFOFA TR S z@fid, SR CPERARTE) OBRIERBR 4 5. MR
DEY) T WET HEWUEE 2 EHITTH L, HIEWIE, Liids, HER M hdr, M hash Al
M8, MXBROLHETH 5.

2 OB

TR CELRAHIE) OB RMERE 4P T SNz CON, I~ a2l Tcazoix, ST 01
(FBE), ST 02 (T6EE) D2 Thb, ST 0BEI~YFEAEET. ST 04137~ FOFEPIARHT
Hbo WTNOMETEE D+ HEIEROEER DS O il EEA S 10 R FIEICE T 5 LR S N5,

3 HRoOHTEY

o LAl HEZIRET 2573 gL TH L, TONKIRLADDIE 20 &, AFTER 1,714
g Thb, THigFHRTVwINb oy ofECHHBEBLEOL DO THL, (1) @EHEIC [T1 oL
FHREFBEINTVE, EEIEu 7 0ndbolta s o0 d OOWMEIFLET . HELITEHT? .
L. KREDDH LD, WINL/MA TEEHFBIIHENTE v, wind 9 EEDR S 10 1Al
BEICET A EHEN SN D,

4 MR OEY Y

ML OEY &7 2 BT Sz, B A EE LITEREXE ., &Y uEE 2 13X
HgLdEER L2 oA L &%%%%Ki@m@bﬁé?éiEbL%%ﬁ LTwa, Hitsyidaya
g1 TIEAR AR 75318 g & hARA MM BN 1 AL A 44 mA i L7z YW UERE 2 T
WEAF 6621 g & a8 KM L7zo M EAROFEAL EWTUEIE 1. 2 & b IZHCR R,
HHRI~RIED b DA EART, R HHET %,

5 MR OMEED

MO EW L, BET81929 g 28t t L7z D43 5., 6544 g ZXUR L7z, ML HERICIE
HR g, LS THSCS N2 Hil X - MR L — a0 d 5. FHhEOHMENX. WHE
RICPATEHERM SN D, T2 [Ey F UM PHishsd b —Emtit Lz, o I ZRiweE
AN 5. LTy HEIZV — T XRAEIRA DN S 15 MOCRAET RIS, AR 1 40
TE8VH D TOMOIETITHHMEZH T 5D, B 2 e T & v hde b MOSCREAHTRIBE 2> & 1 5
WE b0 LMl sND, TRUAMZRR2 b, KRIX 2 EPTER L TWwE, T2
WHAHO I #G2S 1 Sl L7z, RE3A 2L, WMLl a il 72b D Th b, AmiEmas
53 mith U720 M3 2 12520 S MESCREC R R ZE, AriIRIBE~miEE0 b o LR S 5,
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(BR) KL 2w gt
1 ¥ L & I

Fb AL o =R RSO E <t o Iz, FRIE, ST EE s B Bia. BT R
BB, WiR% EORILH T O KLDIF A, gk, EE. B4 8. SR, FTEE. AR, RAR EE
FOKINIHETH27 77 (KL, Wbz KIWK) 28 CRBOOND, & I, BRI
WZBEIK L7225 D% 2w, BHERERS SICEAREN 2T 77 -5 a s (HTH -
Bk, 1992, 2003, 2011) (RS NTHB Y. FHEN R & TRAEGIT 2T WERSLBALH S 20 7%
BT 7 7 2Bl 52 LT, WERHEOERENS 5 ICIEEHED R EEOEN R LICHET 2 1H
MEB/ONDL LI IR > TWD,

TEAGHERARAERT S T B O R T L KK DT REMEA D 5 LA S /2 L h s, F3H
AL I X ) BRICS 72 R 2 t RICVEBRENTT 7 790 (77 IS, 7 7 T 5T,
JEPTERAIE, EPMAGHT) #FEML T, T TIXERPHLPICEN TV LIBET 77 L OREXIT
AT Lo,

2 5 4 B R

F I IO GE 7o 7250FHE. BH T EERIC BT SI02 IR ALK & frd S, FsiiaRaAdH
ML VR EINZLDTH 5,

3 77 7o

(1) 4 # K &

SIO2 IRTHKILKIZE IS T 7 THF Om R 5 2w Iz 2 72012, 7 7 Mt 2 5
fiL7z0 SAMOTFIEITKRDOEBY TH D,

1) 38 14g = fE&,
2) BEWREICXL VRS ERE,
3) 80° C CTlHIRFZEE,
4) FERBEMEE T TT 7 7R T O 720 = R F i E B2

(2) o M # *

T 7 TR OMERE LY R LR T k20 B 2B AR 23 ) TIIRB S e o720
DO, KINH T AR AERHEENT. KINF T A, @EFRB AR RSB TH L, £
NHOmFE, EEEHCRBO TH L, NEWHELY (B IIHEEL) DytoE:gw & Lk, #5
WA, BEbEa, ANADRRD SN5,

4 77 FRUBGAT (RILATF Z AT - BB AT)
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(1) o M /&

SI02 R KILIKIZ DWW T, KILT T ADTRREAMBIG AR L, BEHMRREMOEFEELEDLET
R L KILNA T AAHTE . B SAT (KUK T ARG L &b TT 7 T e 35)
FERL T KILT I AOBFERNEERZ KD, EHEWHK EOFMEZZENICHS 222 L7,
SHOFNEEIKRD EB) TH 5o
1) &k 25¢ % .

2) HEWTREIC L) RO EBRE,

3) 80° C ClHEFE,

4) ST & Y 1/4 ~ 1/8mm & 1/8 ~ 1/16mm D1 % fiii il
5) MWGHEMEE T T 1/4 ~ 1/8mm KAED 250 b FZEIZE L, KILF I AW - BN EEELR S
NSRBI O EHFEZRD L (KILF T AT o
6) RIGHHMEET T 1/4 ~ 1/8mm KD EHY) 250 b T EZ L, R Z ko 5 (FEHWHE
AT ) o

(2) & M # *

T 7 TR ORE R E K 12, KILAT T R & BEE RO OFE R E R 2 L EKIITRT,
SI02 R KILIKICE N B KILT T A, Bel), EHPWOEHEIL, NEHIZ 08%. 172%. 36% T
Zofe L7z AL L 728 0GR 3% & EN T b, ZoMEHIEEFN A KL T A, &
HHA T 2 EAHEFIRIE AT T X TH D (%5 04%). NEPHEY (B O ICHEREL) =0 ZF { EELY
LT, MEICRTEA (140%) . BEHEA (44%). ARA (12%) 2580 5tk

5 JEfrEE (KA 7 A - #7Ea)

(1) W % K %k

SI02 IRTHKILIKIZ & £ L KILA T A L) (FTHA) ORTFIEZIT-> T, fET 77 LD
FEMEDM EEK - 720 WENRE LKLY T 213 1/8 ~1/16mm D b DT, F 7= HHA X
>1/4mm O b O % FEEREMGE T Ty F U 7 LARICBHBH L0 TH L, WIEHEZ. i
FEZALRE A= e (), 1993) 1HE- 72,

(2) W = & *

JEPTROBERRE R4 IIRT o ZORITITE TSRO R Lo ENIFET 7 70
KINA Z A L ORI OIEITEEE S &b TR L 720 SIO2 RTHKIIKIZE T2 KL 7 Z (18
Kig) LR (B0 KT) OJEITEIE. it iin 1 1502-1513 &y L704-1710 T 5o

6 EPMA 47 CKILH T A DT 5HT)
(1) s W K &
T 7 5 L ORSERES 25100585720, [f4 ORTF O 22 4880 816 % B 5 7

I2T& % EPMA ST &2 F2hi L 720 AT RIE, RICHMEE T C 1/4 ~ 1/8mm KL f- O b TR L7
KINT TG AT L, oy SR LZES#H T —7~ 4707+ 4% (EPMA) 13, IIFEK
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VI KR

PO HARE T JXAS600MWDS il EPMA CTo 5, NI#ER 15kV. HBEER 001 ¢ A, ¥—24
10 u m ODFEMHTITo 720 B, fiEICIE Oxide ZAF % w72,

(2) o M # *

SI02 AR KIIIKIZ & 1B KA T A D EPMA 12 & 5 EES 0 ofEE £ 512, F 72 SI02 K
KILK & REMRIFET 7 125 E N5 KILT T ADFERSHEEE £ 6 12R T,

SI02 BRI KILIKIZE A KINA T A O FRA#IE. bimodal #LK & 7 > T\ b o AR 12 KL
TorbH, 8kKT (FA4ATALNESR) FEYO4LKT (§47B) BT 5L, S0, BLUK,O
12Z L <. #12 TiO, ALO;. FeO*. MgO. CaO. Na,0 # L W Z L &LMEMIcH b, ¥4 TAL ¥
A 7B &I, ZOERGHENS. THIHART 7 7 IZEUL T b,

T % 2

SIO2 FRTEKIKIZE ENAKILUT T ADH) b, 74 T AE, FRGHED S 6,000 4EH O +H1H
Hit7T 7 5 (To-Cu, Kl 1966, FJI11983a, HTH - HrH:, 1992, 2003, 2011) IZHHT 5 &
EZoNb, —J. A4 T Bld. FERSMEAS 915 FEIC R ILA S L Z2+f1H a KK
(To-a, Kith, 1972, HTHIZ2>, 1981, Hayakawa, 1985) ICHIRT A& EZS5N5, INHDFHER,
KINT T ARE A DJFIZRD range DSV &, T2 AR HEEHE L (hbw T, Wka)
DEEDRILBIRKE N E EFEL R\,

B, BIEWE LT, MEAOEMCARAPEEIN TS Z LIk, 13212, 15 JTERTOTF1
/AP 575 (To-H, H.JI11983b, Hayakawa, 1985, MJH - #3f, 1992, 2011) 7 & 25RFEL T
LR H D Z LR RIELTWhH, WTIIZLThH, SIO2 REKIKIFFEDSERLS . 77 F@E ik
ZZIZ Vo L7eho T, BAREROIBE L T2BIITERILETH 5,

8 T & ¥

KAEHTEH T BB CHRIN S L7z 7 7 7 0T - (SI02 IRIETK LK) 23R & LCo7 7 TR T,
77 TR CKINA T A AT - BRI HT) . KILA T A B X O oJEdrsllE. S5
WKL T A EPMA 43T &2 %5t L 720 2 OF5 53 SI02 IREK LRI IE, HFIHS T 7 F  (To-Cu,
#6000 4E/7) Rt HEHa 777 (Toa, 9154E) 2 EDRIEL TWDH I EVHHL 72,

ik

BAPBY - HIET (2000) ZFEMGET 2 7 KH9-3, LM-8 ORIAES T 7 J @, Sz, 39, p.107-120.

FrbEk (1972) #HA-ANAOIEIEFRICL AT 7 IORE -7 7070/ 1y —OIEEEIIZE. SBIUERTZE, 11, p.254-269.

IR (1993) IRmEE—E BURITRlE . HARSEML A SRS 2 1, p136-149.

R i (1993) TLEEZALRUEITEMED:. HASBIUR A2 [ SUR T 2 |, BRSNS, p.149-158.

bR (1983a) THIHWET 7 FBossi, K, M, R ki, 28, p.263-273.

FUINHARIE (1983b) KINTA & LCRETMHERE L 7= R ALUR IR, kill, 28, p.25-40.

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

HIE & - #rbER (1992) [KILIKT ~Z A L REURFA IS, 276p.

MPH & - Bk (2003) [THRAKILIKT b AL BRURF MRS, 336p.

WTH ¥ - Fpr e (2010 [#Hfm Ak 7 Mo A2 (280 ). ERRFE MRS, 336p.

WH ¥ - ke - Bl IR (1981) HAMEZEE-CT&727 77, ##, 51, pb562-569.

KM= (1972) HRIEKIIREC B 25887 7 7 O, BOidirse, 11, p.232-233.

KAHE = - K - Ll 5 - il J7 - kg (1966) Sl - FititEoE EE KILK  SEUHLIZE, 5, p29-35.
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8 Fiw

E1R 77 7REPIER

EEee) gH-2aU7 KIMAZR EiY
g =k S PN g iz =R (TEBRATLLSY)
SI02 PR A LU IR (%) pm(fb), md BEER X8 OopX, cpx, am

soprk: EITB LY, ook BN, wok REREE, DALY, (0 JEBITDAL. bw: /AT ILE md: FIREE, pm: BRE, sp: ARV DK, o flkffE R
cl: |MEBH, p-br: RXBE, br:18B. o: AVIUA, opx: MAKER, cox: EER, am: AR, bi: REER. () ENDLRNILEETRT.

Ea2k NG T REEAHRER

EER S KIUASR L2357 BIY Z Dt &5t
bw (cl) bw(pb)  bw(br) md pm(sp) pm(fb)
SI02 R A LU R 0 0 0 1 0 1 43 9 196 250
bw:/NTJLE!, md: DR, pm: BRE, ol EAEH, pb:RBE, br: 18, sp: AR DK, fo: MR, HF TR T
FE3% FHMWERSIITER
Ev ol opx opX am bi opq Z0ith =
SI02 R A LU R 0 35 11 3 0 186 15 250
ol: WSV A, opx: FAIER, cpx: BEHER, am: ABIF, bi: RER, opq: TBBAIEY. MFTHFEH.
ES5& EHIEN SI02 KEXUKICEEZTN D XUH S XD EPMA AiiER
ﬁ*ﬁ';@f% Si02 Ti02 A|203 FeO* MnO MgO CaO Nazo Kzo total
1 76.99 0.34 13. 27 1.99 0. 09 0.47 2. 17 3.47 1.21 100. 00
2 76. 65 0.43 13. 39 1. 98 0.08 0. 45 2.32 3. 46 1.23 100. 00
3 76. 58 0.43 13.71 2.00 0.07 0.49 2.15 3.31 1.25 100. 00
4 76.19 0. 38 13.57 2.07 0.09 0. 50 2.42 3.59 1.18 100. 00
5 75. 69 0.48 13. 86 2. 11 0. 04 0.51 2. 38 3.69 1.24 100. 00
6 76. 11 0. 37 13.82 2.13 0.10 0.51 2.08 3.59 1.30 100. 00
7 76. 53 0.43 13.22 2.04 0.13 0.51 2.49 3.37 1.29 100. 00
8 75. 45 0.43 13.70 2.21 0.07 0. 66 2.54 3.67 1.27 100. 00
X AT A LR 76. 27 0.41 13.57 2.07 0.08 0.51 2.32 3.52 1.25 100. 00
9 78. 19 0. 38 12. 62 1.73 0. 09 0. 36 1.84 3.47 1.31 100. 00
10 77.39 0.44 12. 78 2. 10 0.13 0. 57 1.98 3.29 1.32 100. 00
11 77.89 0.43 12. 88 1.73 0.16 0. 35 1.75 3.41 1.40 100. 00
12 78.23 0.32 12. 58 1.62 0.07 0.32 1.93 3.63 1.29 100. 00
H AT B ERE 77.93 0.39 12.71 1.79 0.11 0. 40 1.87 3.45 1.33 100. 00
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Fak EINFRAERR

- - EETOS KIWASR MNAEER ik

BT (n) BIE A BinE(y) HIE mEk
SBH T 3% M- SI02 5 E A LU R 1.502-1.513 18 1.704-1.710 30 XL
EFEEHORRMIBIZET IS (RHFHHLE)
+#1Ha(To-a) 1.500-1.508 1.706-1.708 BT ER - #7H+ (2011)
BE ZyEFRER(H-FP) 1.500-1.503 BT H - #7 5+ (2011)
+ A FR(To-Cu) 1.508-1.512 1.703-1.709 BT E - #7 5+ (2011)
R T HARY (K-Ah) 1.506-1.513 BTH - #F (2011)
T BTER (Hi-0) 1.499-1.504 1.712-1.715 BT H - #7 5 (2011)
FUEEIHR (Ak-Y) 1.718-1.723 BT ER - #7 5+ (2011)
FUEER/NE F (Ak-K) 1.708-1.712 BT HR - #7F+ (2011)
+FH/\F (To-H) 1.505-1.509 1.706-1.708 BT HR - #7 5+ (2011)
ZHERSESR (As-YP) 1.502-1.504 BT H - $7 3 (2011)
I8 F 58 LR (Nk-U) 1.492-1.500 BT E - #7 5 (2011)
BB Tn(AT) 1.498-1.501 BT E - #7H+ (2011)
+HEBAXTE) (To-0f) 1.506-1.510 1.707-1.710 BT H - #7 5+ (2011)
IS F40R (Nr-Y) 1.500-1.503 1.717-1.722 BT H - #7 5+ (2011)
K& (DKP) 1.508-1.514 BT HR - #7 5+ (2011)
BRI (Yk-Y) 1.501-1.503 1.720-1.725 BT H - #7 3 (2011)
BER AT EF (Yk-M) 1.503-1.508 1.717-1.722 BT E - #7 5 (2011)
%54 (Aso-4) 1.506-1.510 BT ER - #7H+ (2011)
I8 F 73R (Nr-N) 1.500-1.502 1.724-1.728 BT H - #7 5+ (2011)
B AL R (Hi-Kth) 1.499-1.502 1.728-1.733 BT H - #7 5+ (2011)
HEE%E 1 (On-Pm1) 1.500-1.503 BT H - #7 3 (2011)
AR (SK) 1.496-1.498 BT HR - #7 5 (2011)
iRz (Toya) 1.494-1.498 BT E - #7H (2011)

A|EITHBTHBFEOAEE, BEECEBEHELERGER, 1993)1285.

Fok EHE LERMAUKER & RBIRRHERLIBOEIERT 77 IS8 FN 3 NUH T 2AOERHMEFHERK

M-SR Si0, TiO, ALO;  FeO*  MnO MgO Ca0 Na,0 K;0 P,05 e

JEE 1B SI02EREXKILEK-521FA 76.27 0.41 13.57 2.07 0.08 0.51 2.32 3.52 1.25 A&

JEM I BE-SI2REX WR-517B 77.93  0.39 12,71 1.79 0.11 0.40 1.87 3.45 1.33 RS

HRTI3

+#1Ma(To-a) 71.87 037 1281 1.75 0.10 0.42 2.00 329 1.34 NKR(RBF)

B3R (Nm=N) 7810 024 1210 1.14 0.09 0.19 1.34 335 3.45 K- #i3 (2000)

+F1A R (To-Cu) 75.08 044 1328 246 008 063 263 404 129 IR REK)

$BRT AR (K-Ah) 7524 053 1285 242 008 047 202 3.32 3.00 IR (RAK)

B BAER (H-0) 71.79 016 1276 105 EE#EGL 0.44 1.09 361 3.10 F K- #i3 (2000)

+#IB/\F (To-H, pfl £&H) 7830 029 1267 152 006 029 173 384 1.30 HR-#i3 (2000)

+H1E/\F (To-H, pATFEH) 76.38 040 1343 1.90 0.1 0.44 222 388 1.24

EREREEE (As-YP) 78.15 027 1199 1.33 0.04 0.26 1.30 372 2.89 NKR(RBE)

18 73538 _E J& (Nr—KU) 77.98 022 1228 122 @#EEL 1.01 1.59 423 147 K- #i3 (2000)

45 B Tn (AT) 78.25 013 1214 1.26 004 011 1.09 3.41 3.56 002 JA\KR(RAFE)
77.82 036 1245 1.88 008 033 1.87 397 1.25 HA-#i3 (2000)

+#1H XA (To-Of, pfl)

WFNORELRAKICHRE.

1 BHIE&HFOT 7RI VI L
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WoE E e
b0 B HESELALICEEIESCOBbr)SEHI L
& | DB T 8 R 56 A A o
Hl O # S| SRR E R RS B B e A A
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